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Safety Precautions (observe the Following Instructions Without Fail

Observe the following precautions in order to avoid damages on the machinery
and injuries to the operators and other personnel during the operation.

* In this document, the following symbols are used to indicate the level of damages or
injuries which might be incurred by the misoperation ignoring the precautions.

Indicates a potentially hazardous situation which, if not
avoided, will result in death or serious injury.

Indicates a potentially hazardous situation which, if not
avoided, will result in minor injury or property damage.

*[The following symbols represent "MUST NOT" or "MUST" operations which you have to
observe. (Note that there are other symbols as well.)

O

Represents "MUST NOT" operation which is inhibited.

0

Represents "MUST" operation which has to be executed.

/\ DANGER

Do not subject the Product to wa-

ter, corrosive or flammable gases,

and combustibles.[]

® Failure to observe this in-
struction could result in fire.

~

Do not subject the cables to exces-
sive force, heavy object, or pinch-
ing force, nor damage the cables.

® Failure to observe this in-

Do not put your hands in the ser-

vo driver.

® Failure to observe this in-
struction could result in

burn and electrical shocks.

struction could result in

electrical shocks, damages
and breakdowns.

Do not touch the rotat-

ing portion of the mo-

tor while it is running.

@ Rotating portion

Do not drive the motor with exter-

nal power.

® Failure to observe this in-
struction could result in fire.

Failure to observe this instruc-
tion could result in injuries.

Do not touch the motor, servo driver

and external regenerative resistor of

the driver, since they become very hot.

@ Failure to observe this in-

struction could result In
burns.
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/\ DANGER

Do not place combustibles near
by the motor, driver and regenera-
tive resistor.

Failure to observe this in-
struction could result in fire.

%,

Do not place the console close to

a heating unit such as a heater or

a large wire wound resistor.[]
Failure to observe this in-
struction could result in fire

and breakdowns.

Ground the earth terminal of the
motor and driver without fail.

Failure to observe this in-
struction could result in
electrical shocks.

Install an over-current protection,
earth leakage breaker, over-tem-
perature protection and emergen-
cy stop apparatus without fail.(J0J

Failure to observe this instruc-
tion could result in electrical

shocks, injuries and fire.

Install an emergency stop circuit
externally so that you can stop
the operation and shut off the
power immediately.[O

Failure to observe this instruction could
result in injuries, electrical shocks, fire,
breakdowns and damages.

Turn off the power and wait for a
longer time than the specified
time, before transporting, wiring
and inspecting the driver.

Failure to observe this in-
struction could result In
electrical shocks.

Install and mount the Product and
machinery securely to prevent
any possible fire or accidents in-
curred by earthquake.

Failure to observe this instruc-
tion could result in electrical
shocks, injuries and fire.

Turn off the power and make it
sure that there is no risk of elec-
trical shocks before transporting,
wiring and inspecting the motor.O0O

Failure to observe this in-
struction could result In
electrical shocks.

Check and confirm the safety of
the operation after the earthquake.

Failure to observe this instruc-
tion could result in electrical
shocks, injuries and fire.

Wiring has to be carried out by the
qualified and authorized specialist.

Failure to observe this in-
struction could result in

electrical shocks.

Mount the motor, driver and re-
generative resistor on incombust-
ible material such as metal.[]

Failure to observe this in-
struction could result in fire.

Make the correct phase sequence
of the motor and correct wiring of
the encoder.
Failure to observe this instruction
could result in injuries breakdowns

and damages.




Safety Precautions (observe the Following Instructions Without Fail

/\ CAUTION

Do not hold the motor cable or

motor shaft during the transporta-

tion.
Failure to observe this
instruction could result in

Injuries.

~

Do not block the heat dissipating
holes or put the foreign particles
into them.

® Failure to observe this in-

Never run or stop the motor with
the electro-magnetic contactor
installed in the main power side.

® Failure to observe this

struction could result in
electrical shocks and fire.

Do not step on the Product nor

place the heavy object on them.
Failure to observe this
instruction could result in
electrical shocks, injuries,
breakdowns and damages.

instruction could result in
breakdowns.

Do not give strong

impact shockllto

the motor shaft.

O

Failure to observe this
instruction could result
in breakdowns.

Do not turn on and off the main
power of the driver repeatedly.

Failure to observe this
instruction could result in
breakdowns.

Do not approach to the machine
since it may suddenly restart after
the power resumption. 00

Design the machine to secure the
safety for the operator even at a
sudden restart.

Failure to observe this
instruction could result in
injuries.

Do not make an extreme gain ad-
justment or change of the drive.[
Do not keep the machine run-
ning/operating unstably.

\

Failure to observe this
instruction could result in
injuries.

Do not use the built-in brake as a
"Braking" to stop the moving
load.

\

Failure to observe this
instruction could result in
injuries and breakdowns.

Do not give strong impact shock
to the Product.

Failure to observe this
instruction could result in
breakdowns.

Do not modify, disassemble nor
repair the Product.

®

electrical shocks and injuries.

Failure to observe this in-
struction could result in fire,

Do not pull the cables with exces-
sive force.
Failure to observe this
instruction could result in
breakdowns.
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Use the motor and the driver in
the specified combination.
Failure to observe this

instruction could result in
fire.

-~

Use the eye bolt of the motor for
transportation of the motor only,
and never use this for transporta-
tion of the machine.

Failure to observe this
instruction could result in
injuries and breakdowns.

[Before Using the Products]

/\ CAUTION

Make a wiring correctly and
securely.

0 Failure to observe this

instruction could result in
fire and electrical shocks.
Observe the specified mounting
method and direction.
Failure to observe this

instruction could result in
breakdowns.

Make an appropriate mounting of
the Product matching to its weight
and output rating.

Failure to observe this
instruction could result in
injuries and breakdowns.

-~

Observe the specified voltage.

O

Failure to observe this in-
struction could result in
electrical shocks, injuries
and fire.

Keep the ambient temperature be-
low the permissible temperature
for the motor and driver.

Failure to observe this
instruction could result in
breakdowns.

-~

Connect the brake control relay to
the relay which is to shut off at
emergency stop in series.

Failure to observe this
instructioncould result In
injuries and breakdowns.

When you dispose the batter-
ies, observe any applicable reg-
ulations or laws after insulating
them with tape.

Execute the trial run without connecting
the motor to the machine system and fix
the motor. After checking the operation,
connect to the machine system again.

O

Failure to observe this
instruction could result in
injuries.

When any error occurs, remove
the cause and release the error
after securing the safety, then
restart.

O

Failure to observe this
instruction could result in
injuries.

This Product shall be treated as
Industrial Waste when you
dispose.
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Maintenance and Inspection

* Routine maintenance and inspection of the driver and motor are essential for the proper and safe operation.

(Notes on Maintenance and Inspection )

1) Turn on and turn off should be done by operators or inspectors themselves.

2) Internal circuit of the driver is kept charged with high voltage for a while even after power-off. Turn off the
power and allow 15 minutes or longer after LED display of the front panel has gone off, before performing
maintenance and inspection.

3) Disconnect all of the connection to the driver when performing megger test (Insulation resistance mea-
surement) to the driver, otherwise it could result in breakdown of the driver.

(Inspection Items and Cycles |
General and normal running condition

Ambient conditions : 30°C (annual average), load factor of 80% or lower, operating
hours of 20 hours or less per day.

Perform the daily and periodical inspection as per the items below.

Type Cycles Items to be inspected

U * Ambient temperature, humidity, speck, dust or foreign object[]
0 + Abnormal vibration and noisel]
U « Main circuit voltage
O » Odor[]

_Daily D. Daily[] * Lint or other particles at air holes[

Inspection * Cleanness at front portion of the driver and connecter]
B » Damage of the cablesU

U  Loose connection or misalignment between the motor and 0
U machine or equipment [
U » Pinching of foreign object at the load[

* Loose tightening
Annual * Trace of overheat[]
» Damage of the terminals

Periodical O
inspection

<Note> Inspection cycle may change when the running conditions of the above change.
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[Before Using the Products]

(Guideline for Parts Replacement )

Use the table below for a reference. Parts replacement cycle varies depending on the actual operating
conditions. Defective parts should be replaced or repaired when any error have occurred.

® Disassembling for inspection and repair should be carried
— out only by authorized dealers or service company.
Prohibited y by pany
q c Standard replacement
Product omponent cycles (hour) Note
U Smoothing capacitor ] Approx. 5 years [J
- Cooling fan O 2 1o 3 years
0 g (10,000 to 30,000 hours)(]
E Aluminum electrolytic [J ADDIOX ?__) earsh]
capacitor (on PCB) O pprox. yD
Driverd i A 100,000 ti O
Rush current [ pprox._ ’ twn_es
reventive rela (depending on working[d
g P rH y condition)
. Rush cDurrent preventive O Appro>_<. 20,000 tm_wesD These hours or cycles are
o resistor(] (depending on workingd | reference.O
~ condition)O When you experience any
- Bearin 0 3 to 5 years[] error, replacement is required
H g (20,000 to 30,000 hours)d | even before this standard
[ Oil seal O 5000 hours[] replacement cycle.
0 3 to 5 years[]
0 Encodgy . (20,000 to 30,000 hours)]
Motorl] O Life time varies depending
O O on working conditions.
O Battery [ Refer to the instruction
O for absolute encoderd manual attached to the
O O battery for absolute
O O encoder.[
Motor with(} Gear reducer 10,000 hours
gear reducer
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Introduction

Outline

MINAS-A4 Series with wide output range from 50W to 5kW, are the high speed, high functionality AC servo
drivers and motors. Thanks to the adoption of a new powerful CPU, A4 Series now realize velocity response
frequency of 1kHz, and contribute to the development of a high-speed machine and drastic shortening of
tact-time.

Standard line-up includes full-closed control and auto-gain tuning function and the motors with 2500P/r
incremental encoder and 17-bit absolute/incremental encoder.

A4 Series have also improved the user-friendliness by offering a console (option) which enables you to
monitor the rotational speed display, set up parameters, trial run (JOG running) and copy parameters.

A4 Series can support various applications and their requirement by featuring automated gain tuning func-
tion, damping control which achieves a stable "Stop Performance" even in low-stiffness machine and high
speed motor.

This document is designed for the customer to exploit the versatile functions of A4 Series to full extent.

Cautions
1) Any part or whole of this document shall not be reproduced without written permission from us.
2) Contents of this document are subject to change without notice.

On Opening the Product Package

» Make sure that the model is what you have ordered.

» Check if the product is damaged or not during transportation.

* Check if the instruction manual is attached or not.

» Check if the power connector and motor connecters (CN X1 and CN X2 connectors) are attached or not (A
to D-frame).

Contact to a dealer if you find any failures.

Check of the Driver Model

(Contents of Name Plate )

| Pemgsenie AC SERVO
MOdeI number Model No. MADDT1205  Serial No.P04110001Z — Serial Number
Rated input/output voltage — ]y oz o e.g.):P04110001Z
. P s omen
Rated input/output current j—vower to0w Lot number
Rated output of applicable motor /J/J\v‘/ Month of prgductlon
Year of productiond

( Model Designation ] (Lower 2 digits of AD year)

MADDTI1205 XXX

1to4 5t0 6 8109 10t0 12 Special specifications
(letters and numbers)
Current detector rating
. — .
Frame-size symbol Max. current rating of D—‘ Symbol|Current rating
Symbol Frame power device Power supply 050 5A0
MADDIA4-series, A-framell [symbol[ Current rating | [Symbol] Specifications | |_075 7.5A0
MBDD[]A4-series, B-frame[] T10O 10A0 10 Single phase, 100V 100 10A0
MCDD[]A“--SG“GS, C-framel]l T20 15A0 20 Slngle phase, 200V 150 15A0
MDDD[]A4-series, D-framell] T30 30A0 30 3-phase, 200V 200 20A0
MEDD[JA4-series, E-framel]l [ 15 50A[ c Single/3-phase, 0 300 30A0
MFDD | A4-series, F-frame T70 70A0] 200V 400 40A0
TAO|  100A0 640 64A0
B 150A 900 90A0
A2 120A




[Before Using the Products]

>3
Check of the Motor Model vg
o
Q C
(Contents of Name Plate | 3
n «Q
Model Panasonic . o 060 _
Rated input voltage/current —?m[g?cﬁiggm%%ﬁf E&%Tély&% s 4w | - Serial Number
P 9 16 A COWECTON & e.g.):04110001
LRATED OUTPUT 0.2 kW SERNo. 04110001 T
oo outout | [ SB e 8 | Lot number
P Month of production
Rated rotational speed Year of production(]

(Lower 2 digits of AD year)

(Model Designation |

MSMD5AZS 1S *kx

lto4 5to6 71 8] 9] 10 1t 12|:Special specifications[]
(letters and numbers)
Motor structure
Symbol Type
p— Design order[
Ultra low inertiall
MAI\D/IA[](loow to 750W)(] 1: Standard
Low inertiald
MQMAW 100w to 400wW)0) v L
A — oltage specifications
Low inertiald ——
MSMDU(50W to 750W)0] | Motor rated output Symbol Specifications
MSl\u/IA[] Low inertial] Symbol | Output ||Symbol| Output 10100 VO
(1.0kW to 5.0kW)[I
o[ (L-OKW IO 5. 5a0  sowd| 150 1.5kwd| | 20| 200 vOo
Middle inertiall 010 100w0| 2000 2.0kwL
MDMAD(]_ OkW to 5.0kW)([J : 100/200 common(]
T rarias 020 200wd|| 2500 25kWO| | Z | 50 only)
MHMA[](SIS’OV'\??; E‘OKW)[ 04C] 400w 300 3.0kWO
= ' 05[] 500wy 400 4.0kwO

] . . B
Middle inertiad
MFMAD(400Wto4.5kW)[ 08 750wW0|| 450 4.5kw0O

G| Middle inertial 090 900w 50 | 5.0kW
(900W to 4.5kw) | 10 | 1.0kW

Rotary encoder specifications

Smbal Specifications
Y Format Pulse count | Resolution |Wire count
PO Incrementall] 2500P/r0 10,0000 5-wireld
S | Absolute/Incremental common 17bit 131,072 7-wire
Motor structure(3 g
MSMD, MQMA MAMA
Svmbol Shaft Holding brake| Oil seal Svmbol Shaft Holding brake| Oil seal
0 Round|Key way|without] With [withou with™] [*"" [Round|Key way|Without] With |Withou| With
AO| @ o [ ] AO| @ [ [ J
BO| @ [ ] o BO| @ o [ J
SO o2 @ [ ] ED [ ) [ ] [ J
T 0+ T F o T
*1 The product with oil seal is a special order product.J MSMA, MDMA, MFMA, MGMA, MHMA
"2 Key way with center tap. Sumbol Shaft Holding brake| Oil seal
Y Round [Key way|Without| With |Without| With
Products are standard stock items or build to order col @ M) M)
items. For details, inquire of the dealer. DOl @ ® o
GO [ [ ] [ J
H [ [ [




Introduction

Check of the Combination of the Driver and the Motor

This drive is designed to be used in a combination with the motor which are specified by us.
Check the series name of the motor, rated output torque, voltage specifications and encoder specifications.

(Incremental Specifications, 2500P/r |
<Remarks> Do not use in other combinations than those listed below.

S Applicable motor Applicable driver
Motor[] Rated[] Rated
supply series rotational speed ez output e F LS
Single phase,O MAMAD O MAMAO012P1*[] 100W0O MADDT12070 A-framel]
200V0 Ultra lowD 50007ming MAMAO022P1*[] 200W0 MBDDT22100 B-framel]
3-phase,l] nertial MAMAO042P1*[] 400W0 MCDDT35200 C-framel]
200V0 5| 0 MAMAO082P1*[] 750W0 MDDDT55400] D-framel]
Single phase, ] 0 0 MQMAO011P1*[] 100W0 MADDT11070 A-framel]
Toove | vaRAD O MQMAO021P1*[] 200W0 MBDDT21100] B-framel]
= LowD 3000¢minG MQMAO041P1*[] 400W[J MCDDT31200 C-framel
Single phase, ] ertial MQMAO012P1*[] 100W0 MADDT12050] A-frame[]
200V O MQMAO022P1*[] 200W0 MADDT12070 A-frame[]
B 0 0 MQMA042P1*[] 400W0J MBDDT22100 B-frame[]
O O 0 MSMD5AZP1*[] 50W[] MADDT11050] Aframe]
Single phase,O O O MSMDO011P1*[] 100W0O MADDT11070 -
100vO O O MSMDO021P1*[] 200W0 MBDDT21100 B-framel]
O MSMDUO O MSMDO041P1*0] 400W0 MCDDT31200 C-framel]
O LowO 3000r/min0] MSMD5AZP1*[] 50W0 O
Single phase,O inertiald O MSMDO012P1*[ ioown MADD11205D A-framel]
200V0 O O MSMDO022P1*[] 200W0 MADDT12070 0
O 0 O MSMDO042P1*[] 400WJ MBDDT22100 B-framel]
S prase | —3 N e
200V . - MSMALE2P 1] LR MDDDI5540D D-fraﬁmeD
O LowD] 3000r/minCl MSMA202P1*[] 2.0kwO MEDDT 73640 E-fra”meD
3-phase,l] nertial] . MSMA302P1*[] 3.0kwO MFDDTA3900] q
200V0 O - MSMA402P1*[] 4.0kw0 MEDDTB3A2(] F-framel
O - - MSMAB502P1*[] 5.0kWO - 0
Single/3-phase,d E E MDMA102P1*0] 1.0kwO MDDDT35300 D-framel]
200V0 MDMAL - MDMA152P1*[] 1.5kwW0 MDDDT55400] =
O Middlel 2000r/minD MDMA202P1*[] 2.0kwO MEDDT73640 E-framel]
3-phase,l] nertial . MDMA302P1*[] 3.0kwO MFDDTA3900] O
200V o - MDMA402P1*[] 4.0kW0 MEDDTR3AZ] F-framel
0 - MDMA502P1*[] 5.0kWOJ - 0
Single/3-phase. ] O o MHMA052P1*0] 500W0 MCDDT35200 | C-frame
00VD O - MHMA102P1*[] 1.0kwD MDDDT3530_, Dt eH
B MHMAD MHMA152P1*[] 1.5kW0 MDDDT55400] an
0 HighOJ 2000fmin0] MHMA202P1*[] 2.0kwO MEDDT73640 E-framel]
3-phase,l] inertiall O MHMA302P1*[] 3.0kwO MFDDTA3900] 0
200VO O O MHMA402P1*[] 4.0kwO F-framel
O 0 O MHMA502P1*[] 5.0kWO MFDDIB3AZD 0
Single/3-phase. O MFMAQ42P1*[] 400W0 MCDDT35200 C-framel]
200V0 Middlel 2000r/minG MFMA152P1*[] 1.5kwW0 MDDDT55400] D-framel]
3-phase,l] nertial . MFMA252P1*[] 2.5kw0 MEDDT73640 E-framel]
200V - - MFMA452P1*[] 4.5kW0 MFDDTB3A20 F-framel
Singlef3-phase, 200V} - Ga A E MGMA092P1*[] 900W[J MDDDT55400] D-frameld
0 Middlel 1000r/min MGMA202P1*[] 2.0kwO MFDDTA3900] 0
3-phase, 200V inertia MGMA302P1*[] 3.0kw0 MEDDTB3A2 F-frame
MGMA452P1* 4.5kW

<Note>
Suffix of " * " in the applicable motor model represents the motor structure.
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= @
=0
P . . [¢]
(Absolute/Incremental Specifications, 17-bit 23
. L . g ®
<Remarks> Do not use in other combinations than those listed below. ac
S 5
5 a Applicable motor Applicable driver B©
ower
supply MotorJ RatedD Model Rated(] Model Frame
series rotational speed output
Single phase,O MAMAL O MAMAQ012S1*[] ioo0wn MADDT12070 A-framel]
200V Ultra lowD 50007min0 MAMA022S1*0) 200W0 MBDDT22100 B-framel]
3-phase,] inertiall MAMAOQ042S1*[] 400wW0O MCDDT35200 C-framel]
200V0 & 0 MAMA082S1*[] 750W0 MDDDT55400 D-framel]
Single phase.0 O 0 MQMA011S1*0] 100W0 MADDT11070 A-framel]
glogvu ’ vaRAD 0 MQMA021S1*[] 200W[ MBDDT21100] B-framel]
- Low(] 3000HminD MQMA041S1*0 400W0 MCDDT31200] C-framel]
Single “hase q inertia] & MQMA01251*0 100W0 MADDT12050 A-framel]
gzopvu ’ O MQMA02251*0] 200W0 MADDT12070 A-framel]
B O O MQMA042S51*0] 400W0 MBDDT22100 B-framel]
O O 0 MSMD5AZS1*0] 50W0 MADDT11050 Aframel]
Single phase, O O 0 MSMD011S1*0] 100W0 MADDT11070 -
100V0 O 0 MSMD021S1*[J 200W0 MBDDT21100 B-framel]
O MSMDD 0 MSMD041S1*0] 400W0 MCDDT31200] C-framel
O Low[] 3000r/minC] MSMD5AZS1* 50W0 O
Single phase,[ inertial O MSMDO012S1*[] 1oown MADDIHOSD A-framel]
200V0 O 0 MSMD022S1*[] 200W0 MADDT12070 O
O O 0 MSMDO042S1*[] 400W0J MBDDT22100] B-framel]
Single/3-phase, ] 0 0 MSMD082S1*[] 750W0 MCDDT35200 C-framel]
’ O O MSMA10251*0 1.0kwO
200V0 el . MSMALE2S L70] L BKWL MDDDI554OD D-frimeD
O Lowl] 3000/mind MSMA202S51*0] 2.0kwD MEDDT73640 E-frame_,
3-phase,O i ertial] 0 MSMA302S51*0 3.0kwD MFDDTA3900] . -
200V0 0 . MSMA402S1*0] 4.0kwD MEDDTB3A2] F-framel]
O O C MSMA502S1*0] 5.0kwWD o O
Single/3-phase,] ; E MDMA102S1*0] 1.0kwO MDDDT35300) D-framel]
200VO MDMAL a MDMA152S1*[] 1.5kwW0 MDDDT55400] -
0 MiddleD 2000HminDg MDMA202S1*[] 2.0kwO MEDDT73640 E-frameD
3-phase, inertial . MDMA302S1*[] 3.0kwO MFDDTA3900] O
200V0 q . MDMA402S1*[] 4.0kWDJ MEDDTB3A2C] F-framel]
0 - MDMA502S1*[] 5.0kWO - 0
Single/3-phase. 0 O E MHMA052S1*0] 500W0 MCDDT35200 C-frame_,
ROV O 0 MHMA102S1*] 1.0KWO MDDDT3580_ | . [
B MHMAL MHMA152S1*0] 1.5kwO MDDDT55400] an
O High 2000fmin0 MHMA202S1*0] 2.0kwD MEDDT73640 E-framel]
3-phase,] inertiall a MHMA302S1*0 3.0kwO MFDDTA3900 O
200VO O 0 MHMA402S1*0] 4.0kwD F-framel]
O O 0 MHMAS502S1*[] 5.0kwWD MFDDTmB?’AZD O
Single/3-phase,0) 01\ 0 MFMA042S1*(] 400W0 MCDDT35200 C-framel
200VO MiddleD 2000HminD MFMA152S1*[] 1.5kw0 MDDDT55400 D-framel]
3-phase,] inertial o MFMA252S1*[] 2.5kwWDJ MEDDT73640 E-framel]
200V0 o - MFMA452S1*[] 4.5kW0 MFDDTB3A20 F-framel]
Single/3-phase, 200vl] G;I A E MGMA092S1*0] 900WD MDDDT55400] D-framel]
0 MiddleD 1000rmin MGMA20251*0 2.0kwO MFDDTA3900] O
3-phase, 200V .y MGMA30251*0 3.0kwO MEDDTB3A2 F-frame
MGMA452S51* 4.5kW
<Notes>

1) Suffix of " * " in the applicable motor model represents the motor structure.
2) Default of the driver is set for the incremental encoder specifications.
When you use in absolute, make the following operations.
a) Install a battery for absolute encoder. (refer to P.314, "Options" of Supplement.)
b) Switch the parameter PrOB (Absolute encoder setup) from "1 (default)" to "0".
3) No wiring for back up battery is required when you use the absolute 17-bit encoder in incremental.
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Parts Description

Driver

* A and B-frame

Mode switching button Set button
MODE S(I%T

Display LED (6-digit)

Rotary switch (ID)
Data setup button

Torgque monitor check pin (IM)O - . @: SHIFT

Velocity monitor check pin (SP) \ %: upP
: DOWN

/ Check pin (G : GND)

Communication(]
/ connector 1, CN X3

Connector

[~ Main power(

Connector, CN X1[] input terminals
) ; (L1,L2)
for power input connection[]
04JFAT-SAXGFLO  control power

(ST | input terminaist ——pylREMEIEIEIE |

| (L1C, L2C)

E

—————Communication]
connector 2, CN X4

/ Connector, CN X50
for host connection

[~ Terminals
for externalll

Connector, CN X2 yegenerative resistord]
for motor connection(] (RBl RB2 RBS)

06JFAT-SAXGFL] )
(3sT) Terminalsd P —

for motor connection[J
L (U,V,W)

Connector,CN X60
for encoder connection

Connector, CN X700
Screws for earth (x2) ‘ | for external scale connection

e.g.) : MADDT1207 (Single phase, 200V, 200W : A-frame)
e C and D-frame

Mode switching button  Set button
MODE SET

Rotary switch (ID) Display LED (6-digit)

Data setup button

Torque monitor check pin (IM)O @: SHIFT
Velocity monitor check pin (SP) ®:UP
®: DOWN

Connector _— Check pin (G : GND)

Communication]
Main power J / connector 1, CN X3
Connector, CN X1[ input terminals N
for main power connectiont] (L1,L2,L3)

05JFAT-SAXGFL
JsTm)

———— Communication[]
connector 2, CN X4

Connector, CN X500
— for host connection

Connector, CN X2[J regenerative resistor
for motor connection] (RB1,RB2,RB3)

06JFAT-SAXGF[
(IST) | Terminalsl]

for motor connectionld
L (UV,W)
Screws for earth (x2)

Connector,CN X6
for encoder connection

—— Connector, CN X700

<Note> e.g.) : MCDDT1207 (Single/3-phase, 200V, 750W : C-frame)

X1 and X2 are attached in A to D-frame driver.
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e E and F-frame Rotary switch (ID) Set button

SET
Mode switching button ©
MODE

Torgque monitor check pin (IM)O

Display LED (6-digit)
Velocity monitor check pin (SP)

-
w
=0

o 2
e
o('D
ac
S 0
@ 3
n «Q

Data setup button

Main power [J @: SHIFT
input terminals J ®:UP
®: DOWN

(L1,L2,L3) A
2 1/ Check pin (G : GND)

- Screw for cover M3
ﬁ/

\

Control power {
input terminals O

(r.1)

Communication[]

&

NI

fii

[ connector 1, CN X3

Terminals . \ o
for external O = Communicationd
regenerative O connector 2, CN X4
Egsgtlorgmz) g [~ Connector, CN X5

T ‘G E for host connection
Terminalsd > Connector,CN X6
for motorQJ (
connection]
uv,w) l

N, NI, NG NGy

@

=

NI

(5
aﬁ : Terminal cover

- Screw for cover M3

Connector, CN X70

for encoder connection
( for external scale connection

NG

¢
,
Screws for earth (x2) 1

e.g.) : MEDDT7364 (3-phase, 200V, 2.0kW : E-frame)

Torgue monitor check pin (IM)J Rotary switch (ID) Set button
Velocity monitor check pin (SP) SET

> Mode switching button @
- ME Display LED (6-digit)
Main powgr%\ Data setup button
input terminals @: SHIFT
(L1,L2,L3) %: up
: DOWN
Control powerl]\ IS (O . Check pin (G : GND)
input terminals O 0
(r,pt) E P | ‘~ - Screw for- COYEI’ M3
— ¢ | Communicationd
= - l connector 1, CN X3
Terminals O \E 4 ~—_ o
for external [ ~—— — ¢ | Communication(]
ocenrate [ \ = 7| connector 2, CN X4
resistor 0 — ” —
= N onnector, CN X5
(P.B1,B2) - z l for host connection
= 5|
- =
Terminalsd ~ __| — H | jj— Connector,.CN X60
for motor0l D = ¢ l for encoder connection
connectiond = - \
U,v,\w) - ». l Connector, CN X70
— for external scale connection
— = | N Terminal cover
- -
= \Screw for cover M3
= N
Screws for earth (x2) §
=N

<Note> e.g.) : MFDDTB3AZ2 (3-phase, 200V, 5.0kW : F-frame)
For details of each model, refer to "Dimensions " (P.324 to 326) of Supplement.
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Parts Description

Motor

e MSMD 50W to 750W
* MAMA 100W to 750W
* MQMA 100W to 400W

Encoder cable

Motor cable
Rotary encoder

Connector for brake cabled
(Only applicable to the motor O

with electromagnetic brake) Motor frame

Flange Mounting holes (X4)

e.g.) : Low inertia type (MSMD series, 50W)

Connector for motor and brake

* MSMA 1.0kW to 5.0kW
* MDMA 1.0kW to 5.0kW
* MHMA 500W to 5.0kW
* MEMA 400W to 4.5kW
* MGMA 900W to 4.5kW

Connector for encoder

Oil seal —]

Flange

Mounting holes (X4)
e.g.) : Middle inertia type (MDMA series, 1.0kW)

<Note>
For details of each model, refer to "Dimensions " (P.327 to P.341) of Supplement.
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Console

-
w
=0

o 2
e
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Connector

Console body

Display O
(7-segment LED)

Touch panel

<Note>
Console is an option (Part No.: DVOP4420).

( Display/Touch panel |

Display LED (6 digits)

Panasonic

— — Displays ID number of selected driver (in 2 digits). O
H@ggj@”&? The value set in Pro0 (Address) is ID No.O
Displays the parameter No. at parameter setup mode.

/5] U MINAS

DIGITAL AC SERVO

Press this to shift the digit for data change.

Press this to change the data and to execute the operation 0
. of the selected parameter. [
Numerical value increases by pressing (a),0
and decreases by pressing (y).

SET Button : Shifts to "EXECUTE" display of each mode selected
by mode switching button. O

Mode switching button : Switch%s the mode among the following 6 modes. J
(1) Monitor mode [
(2) Parameter setup mode [
(3) EEPROM write mode O
(4) Normal auto-gain tuning mode [
(5) AUX function mode [
e Trial run (JOG mode) [J
* Alarm clear OJ
(6) Copy mode [
e Parameter copy from the servo driver to the console [
e Parameter copy from the console to the servo driver
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How to Install

Install the driver and the motor properly to avoid a breakdown or an accident.

Driver

(Installation Place )

1) Indoors, where the products are not subjected to rain or direct sun beams. The products are not water-
proof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sulfide, sulfurous acid,
chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline and salt and so on, and are free from splash of
inflammable gas, grinding oil, oil mist, iron powder or chips and etc.

3) Well-ventilated and low humidity and dust-free place.

4) Vibration-free place

(Environmental Conditions |

ltemO Condition[d
Ambient temperature] 0°C to 55°C (free from freezing)O
Ambient humidity [ Less than 90% RH (free from condensation)]
Storage temperature] —20°C to 80°C (free from freezing)[
Storage humidity [ Less than 90% RH (free from condensation)]
Vibrationl Lower than 5.9m/S2 (0.6G), 10 to 60Hz0
Altitude Lower than 1000m

(How to Install )

1) Rack-mount type. Install in vertical position, and reserve enough space around the servo driver for ventilation.
Base mount type (rear mount) is standard (A to D-frame)
2) Use the optional mounting bracket when you want to change the mounting face.

A to D-frame e.g.) Incase of C-frame
MADDUO
MBDDO Mounting bracket
MCDDO (optional parts)

MDDD

—— Mounting bracket
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[Before Using the Products]

(Mounting Direction and Spacing )

» Reserve enough surrounding space for effective cooling.
* Install fans to provide uniform distribution of temperature in the control panel.
* Observe the environmental conditions of the control panel described in the next page.

A A

=
w
>

o 2
e
o('D
o C
c 0
2 3
n Q

Fan Fan 100mm O
or more

(| B Ee—
40mm [ 40mm [J
or more or more

100mm O
or more

<Note>
It is recommended to use the conductive paint when you make your own mounting bracket, or repaint after

peeling off the paint on the machine for installing the products, in order to make noise countermeasure.

(Caution on Installation )

We have been making the best effort to ensure the highest quality, however, application of exceptionally
large external noise disturbance and static electricity, or failure in input power, wiring and components may
result in unexpected action. It is highly recommended that you make a fail-safe design and secure the safety
in the operative range.

There might be a chance of smoke generation due to the failure of these products. Pay an extra attention
when you apply these products in a clean room environment.
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How to Install

(Installation Place )

Since the conditions of location affect a lot to the motor life, select a place which meets the conditions below.

1) Indoors, where the products are not subjected to rain or direct sun beam. The products are not water-
proof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sulfide, sulfurous acid,
chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline and salt and so on, and are free from splash of
inflammable gas, grinding oil, oil mist, iron powder or chips and etc.

3) Where the motor is free from grinding oil, oil mist, iron powder or chips.

4) Well-ventilated and humid and dust-free place, far apart from the heat source such as a furnace.

5) Easy-to-access place for inspection and cleaning.

6) Vibration-free place.

7) Avoid enclosed place. Motor may gets hot in those enclosure and shorten the motor life.

(Environmental Conditions

Item0 Conditiond
Ambient temperature[] 0°C to 40°C (free from freezing) *1[]
Ambient humidity Less than 85% RH (free from condensation)]
Storage temperaturel] —20°C to 80°C (free from freezing) *20]
Storage humidity[] Less than 85% RH (free from condensation)]
0  Vibration[ Motor only[] Lower than 49m/s2 (5G) at running, 24.5m/s? (2.5G) at stall(]
O ImpactO Motor onlyO Lower than 98m/s2 (10G)[
0 O IP65 (except rotating portion of output shaft and lead wire end)[
O » These motors conform to the test conditions specified in EN
[0 Enclosure ratingll|  Motor only standards (EN60529, EN60034-5). Do not use these motors in
application where water proof performance is required such as
continuous wash-down operation.

*1 Ambient temperature to be measured at 5cm away from the motor.
*2 Permissible temperature for short duration such as transportation.

(How to Install

You can mount the motor either horizontally or vertically as long as you observe the followings.
1) Horizontal mounting
» Mount the motor with cable outlet facing downward for water/oil countermeasure.
2) Vertical mounting
* Use the motor with oil seal (non-standard) when mounting the motor with gear reducer to prevent the
reducer oil/grease from entering to the motor.
3) For mounting dimensions, refer to P.326 to 340 "Dimensions".

(Oil/\Nater Protection]
1) Don't submerge the motor cable to water or oil. ®

2) Install the motor with the cable outlet facing downward.

3) Avoid a place where the motor is subjected to oil or water.

4) Use the motor with an oil seal when used with the gear reducer, so that Oil, water
the oil may not enter to the motor through shaft.

24



[Before Using the Products]

(Stress to Cables |

1) Avoid a stress application to the cable outlet and connecting portion by bending or self-weight.

2) Especially in an application where the motor itself travels, fix the attached cable and contain the extension
junction cable into the bearer so that the stress by bending can be minimized.

3) Take the cable bending radius as large as possible. (Minimum R20mm)
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(Permissible Load to Output Shaft |

1) Design the mechanical system so that the applied radial load and/or thrust load to
the motor shaft at installation and at normal operation can meet the permissible
value specified to each model.

2) Pay an extra attention when you use a rigid coupling. (Excess bending load may
damage the shaft or deteriorate the bearing life.

3) Use a flexible coupling with high stiffness designed exclusively for servo application
in order to make a radial thrust caused by micro misalignment smaller than the
permissible value.

4) For permissible load of each model, refer to P.342, "List of Permissible Load to Output Shaft" of Supple-
ment.

[Notes on Installation)

1) Do not apply direct impact to the shaft by hammer while attaching/detaching a coupling to and from the
motor shaft.
(Or it may damage the encoder mounted on the other side of the shaft.)

2) Make a full alignment. (incomplete alignment may cause vibration and damage the bearing.)

3) If the motor shaft is not electrically grounded, it may cause electrolytic corrosion to the bearing depending
on the condition of the machine and its mounting environment, and may result in the bearing noise. Check
and verification by customer is required.

25



How to Install

Console

(Installation Place )

1) Indoors, where the products are not subjected to rain or direct sun beam. The products are not water-
proof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sulfide, sulfurous acid,
chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline and salt and so on, and are free from splash of
inflammable gas, grinding oil, oil mist, iron powder or chips and etc.

3) Well-ventilated and low humidity and dust-free place.

4) Easy-to-access place for inspection and cleaning

(Environmental Conditions

ltem[ Condition[]
Ambient temperature] 0°C to 55°C (free from freezing)O
Ambient humidity[ Less than 90% RH (free from condensation)l]
Storage temperature] —20°C to 80°C (free from freezing)
Storage humidity [ Less than 90% RH (free from condensation)]
Vibrationld Lower than 5.9m/s2 (0.6G), 10 to 60Hz
Impact] Conform to JISC0044 (Free fall test, 1m for 2 directions, 2 cycles)]
Altitude Lower than 1000m

<Cautions>

» Do not give strong impact to the products.

* Do not drop the products.

* Do not pull the cables with excess force.

* Avoid the place near to the heat source such as a heater or a large winding resistor.

(How to Connect |

N0NN

Connect told
CN X4.

<Remarks>
e Connect the console connector securely to CN X4 connector of the driver
* Never pull the cable to plug in or plug out.
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27



System Configuration and Wiring

Overall Wiring (Connecting Example of C-frame, 3-phase)

* Wiring of the Main Circuit

Circuit Breaker (NFB)

dsee P.32, 33 and 309.)

Use the circuit breaker matching capacity
of the power source to protect the power
lines. O

O

Noise Filter (NF)$ee P309)

Prevents external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver. [J

0

Magnetic Contactor (MC)(E8e P32 and 33)

Turns on/off the main power of the servo

driver.[]

Use a surge absorber together with this.[

* Never start nor stop the servo motor[J
with this Magnetic Contactor. [

O

Reactor (L)é§ee P321)

Reduces harmonic current of the main
power.

Pin RB1 (6-pin), RB2 (4-pin), and

RB3 (5-pin)C]

* RB2 and RB3 to be kept shorted for

normal operation. [

* When the capacity shortage of
the regenerative resister is found,
disconnect a shorting bar
between RB2 and RB3, then
connect the external regenerative

resister between RB1 and RB2. [J

(Note that no regenerative resister
is equipped in Frame A and B type.
Install an external regenerative
resister on incombustible materi-
al, such as metal. Follow the same
wiring connection as the above.)
When you connect an external
regenerative resister, set up
Parameter No. 6C to 1 or 2.

28

» Connection to U
the Connector, CN X1
(connection to input power)
L1 (Pin-5)
L2 (Pin-4)
L3 (Pin-3)
\ L L1C (Pin-2)
( ( L2C (Pin-1)
"4

« Connection to the Connector, CN X201
(connection to external components)
RB1 (Pin-6)

Ground (earth)

Handle lever
Use this for connector
connection. Store this after
connection for other occasions. [
(see page for connection.)

Regenerative resistor (optional)O

<Remarks>[]

e When you use an external regenerative resister, install
an external protective apparatus, such as thermal fuse
without fail.[

* Thermal fuse and thermostat are built in to the regenera-
tive resistor (Option). If the thermal fuse is activated, it
will not resume.



[Preparation]

PC (to be supplied by customer)

Setup support softwarel]
"PANATERM® "[J

DVOP4460 O

(English, Japanese version/option)

uone.tedald

Console (option)[}
DV0P4420

» Wiring to Connector, CN X3/X4 (option)
(Connection to PC or host controller)

00000

(Connection to host controller)

* Wiring to Connector, CN X5 [

Q000000

|

‘ Junction cable for encoder

» Wiring to Connector, CN X6 [J
(Connection to encoder)

==
AN

S

J[' P> =@ =@=Er Er = mm =@ O

I —

y—

y—
va

ST T T ST T W]

== mmn=—

a2

=7

Y%

* Wiring to Connector, CN X7 [
(Connection to external scale)

-

Short bar

U-phase{red)]
V-phaselJ(white)

W-phase[{black) .
Junction cable for motor S |
N
« Wiring to Connector, CN X20 ..Ic
(Connection to motor driving [ DC Power supply O
phase and ground) for brake[d
DC24VvO

(to be supplied by customer)

Junction cable B
for brake 9
-9
E_ --------- _E : High voltage
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System Configuration and Wiring

Overall Wiring (Connecting Example of E-frame)

* Wiring of the Main Circuit

Circuit Breaker (NFB)

dsee P.32, 33 and 309.)

Use the circuit breaker matching capacity
of the power source to protect the power
lines. O

0

Noise Filter (NF)($28 P399

Prevents external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver. [J

U
ﬁee P.32 and 33.)

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.OJ

Use a surge absorber together with this.[

» Never start nor stop the servo motor(]
with this Magnetic Contactor. [

0

Reactor (L)éSee P321)

Reduces harmonic current of the main
power.

Pin P, B1 and B2...0

« B1 and B2 to be kept shorted for

normal operation. [

* When the capacity shortage of the
regenerative resister is found,
disconnect a short bar between Bl
and B2, then connect the external
regenerative resister between P

and B2.O

Install an external regenerative
resister on incombustible material,
such as metal . Follow the same

wiring connection as the above. [

* When you connect an external

regenerative resister, set
Parameter No. 6C to 1 or 2.

30

up

» Connection with input O
power supply

L1
L2

=

-

e Connection to external components

.................... B s
5 B2
P TrTnnnEmERnmREEmmmemmmmRE
Grourﬁ(earth)
Regenerative resistor (optional)O
<Remarks>[] <

e When you use an external regenerative resister,
install an external protective apparatus, such as
thermal fuse without fail.[]

* Thermal fuse and thermostat are built in to the re-
generative resistor (Option). If the thermal fuse is
activated, it will not resume.



[Preparation]

PC (to be supplied by customer)

Setup support softwarel[]
"PANATERM® "[J

DVOP4460 O

(English, Japanese version/option)

uone.tedald

E 2. (M) Console (option)]
wt (S) DVOP4420
: (@
: {, o
: / ° i « Wiring to Connector, CN X3/X4 (option)O
: / o = (Connection to PC or host controller)
b g
: X5 e Wiring to Connector, CN X5 [
H o (Connection to host controller)
t |Fo
o O
i 00 q
i [oX®] .
H - e Wiring to Connector, CN X6
x (Connection to encoder)
2@ ' Junction cable 0 f
i for encoder
* Wiring to Connector, CN X7 [
(Connection to external scale)
Short bar « Connection to motor driving
phase and ground
From a topQ] Junction cable for motor
U-phase[]
V-phasel
W-phasel O
: ®
Junction cable for brake
o
DC Power supply for braked
DC24VvQO
(to be supplied by customer)
®
P o
i____i:Highvoltage
o
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System Configuration and Wiring

Driver and List of Applicable Peripheral Equipments

" Required(]] CircuitC] - fep fi i Cablel Cabled
Driver Applicablef] Voltage Rated[(amgaeédg 8;?259,[[] N_0|seD Surgel Nmsg filterll Magneticl diameter( diameterComection
motor output load) | currenty[  filter absorber | for signal | contactor |(main circuit)|(control circuit)
. 50w0| approx.[]
g MS"D"DU sr']’;g':E]—loowm 0.4KVAD 0 0 0 |BMFT6L04IN O g
: . 0
0 | MomAm 100vE] 100wr] 2PPIOXH o 0 0 @Priay O O
. v v | 04kVAT o 0 0 0 O 0 .
LT ]
0 |msvod O 50W0O | approx.[ 0 0 0 0 0 O 0
MADDL s O [=200Wll0.5kvAD 0 ¥ 0 O 0
0 0 | single} 10owr| 2PEO<E g 0 0 g J = .
ingiely LOUWH 0.3kvAD 0 0 O |BMFT6LS42ND O O
O | MQMA[Iphase,i—"* O 0
approx.[J O 0 0 (3P+1a)0 O
O O | 200v0 200WH gunfy O 0 ] 0 0
0 5 0 5 OSKVAL ;| DVOP41701] DVOP41901 . . 0 0
0 [MAMALD O | 100wd] 2PEIXL O 0 0 O
- v - WV 0.3kVAL 0 ¥ 0 O 0
A 5 = A T 10A0 . 0 0 0 0 g
O |MsmDOiSingle] O | o000t D 0 0 0 |BMFTBL04IN) O 0
a & phase,[] 200W0O 0 0
0.5KVAL] 0 ¥ 0 (3P+1a)] 0.75 toO
0 |MQMAQ 100vE] O 0 0 0 > 0
o - = 0 0 O 2.0mmz2[]
O = 5 s 0 0 0 0 AWGL 0
MBDDL MSMDL] O 0 O O . O
o . approx.[[J O 0 O 0 14 to 180
O &1 Singlel] 400W0] O 0
0.9kVA] 0 . O  |BMFT6I54N] O o
O | MQMADphase, 1 O 0 O 0 0
= = 0 0 (3P+1a)d O o
O 5— 200V S approx.[ - 0 0 | 0 O O =
J | MAMAG D | 200WH oskval 0 c 0 0 O O ] g
0 |Momalsinged O J O O . g " o 5 5
QMAL Single approx.[] 0 0 O  |BMFTBIS4INI [ O -
0 B phase,[] 400WL y'givaf U 0 3P+ 1a)[] 0 O o
O o |1oovd O | 0 O 0 ( 3) 0 2
0 |MSMDO—E = J = O O = 0 o O e
[ ] T = =
0 0 0 | 7sowr] 3PRrox g O 0 J ) J 0 &
MCDD——5 0 —e—tEEEAY 0 |ovopasol D e | o 0| omsmmen @
0 | MAMATSingle/i O 0 O O AWG180| 8
o approx.[[J 0 0 BMFT61542N[] O 3
0 53 phase,] 400WH y'giyal U . 0 (3P+1a)(] 0 O 2
0 | MFMAD 200vE] O 0 0 ] 0 O 3
B MHI\D/IA[] B 5OODWD approx. i 15%5 g B ] = : -
= M - S LIKVAD T g 0 0 0
] LT ] ]
0 |mamal O | 7sowr] PEoRE O 0 0 : 0
O & 0 A= 0 0 0
O |[MDMAQ O 0 H 0 . - = =
0 : 0 | 1.0kwi] ?Lpglz%'[[]] 0 0 0 g g
0 |MHMAD O O | g 0 0 0 0 0
O 5 O 5 approx.[[J 5 . - d g
: 0 | DVOP1450
3 | MeMAY SingDIe/[] P00WH 1 8kvAlD 0 0 BMFT61842N]1 2.0mmzL]
MDDDI] MSMAT[3- phase,fl 1.0kwi] 2PPrOX 1 5 0 (3P+1a)l AWG14D
A KWL 1.8kVAL 0 O O
a & 200V & 0 a 0 O
0 |MHMAQ O O 0 O 0 0 0
g y . . o | 2048 Dvopazzo 0 o
O MDMA[] D - approx.[ll 0 0 g
O & O | 15kWO 530 O 0 0
0 |MSMAD O o |~ O
M 0 O O
O 5 0 O 0 0 - 0
0 [wwad 0| 0| g | @ 0 | o
] LT LT LT = N
- MDMA g O ad 0 0 0 Terminal
1 o 0 0 O 0 0 O block[]
v . . 2 M5
0 |[MsMAd O | 2.0kwn 2PPIOXH g . 2.0mmeL) 11000
v 3.3KVAI] BMF6352N[ AWG 14 i
MEDD &—3-phase,]l] O 0 30A (3P+2a2b) = smaller
MHMAL] 200V O 0 .
B 0 approx.[l 3.5mm320
MFMA 2.5kW | 3'gvall AWG12 95.3
0



[Preparation]

q Required(] Circuit(] - P i Cable Cablel
Driver Applicable] Voltage RatEd[(afxﬁgaetEE gg;ggef% I;I_?lseD bSurgbelj l\flmsq fllte;r[] Magneticll diameter] diameterClcomecton
motor output load)| currenty|  Tilter | absorber | for signal | contactor |(main circuit) |(control circuit)
0 approx.[l 0 ad O
O MGMA[] 0 2.0|£W|: 3 8kVAI O O O O 0 0 0
O & 0 [} 0 0 O | O 0 0 0
0 MDMAU[ 0 0 0 O 0
O & O O = O O O O o O O
v 0 O BMF6352NL 0 0
0 MHMAUL 0 0 O | O
il 0 approx.[] (3P+2a2b)0l O 0
0 & 3.0kw 4.5kVAL 0 0 O 0
O . O O O
0 | MSMA[ 0 a 0 0 u 0 .0
0 A O 0 . 0 0 0 0 O 3.5mm O
0 |[MemMAD J 0 0 0 0 0 o | AWGI120 0 ITerminal
— O = 0 O O O
O B 0 B 0 O O 0 O 5 0 0 block[]
O | MDMAL 0 0 O 0 0 0 - . M5
O T—3-phase,] O O O 0 O 11.0 or[]
' approx.[J d 0 0.75mm?28| spaller
MFDD MHgA[ 200V 4.0|E|W|: 6kVAD 50A | DVOP3410 | DVOP1450 | DVOP1460 0 0 AWG180 r—j
O O O 0
MS'\D"A[ g O 0 0 O
approx.[] 0 0 0 5.3
MFMAL . SEW[ 6.8KVAI] BMF6652N] O u
MGKI/IA[] h | @pprox.[] (3P+2a2b) O
i - 7.5kVA O
H = ] 5.3mm2
MDI\D/IA[ g 0 AWG100
approx.
MHMA[ 5.0kW 7 5KVA
LT
MSMA

* Select a single and 3-phase common specifications according to the power source.

* Manufacturer of circuit breaker and magnetic contactor : Matsushita Electric Works.
To comply to EC Directives, install a circuit breaker between the power and the noise filter without fail, and
the circuit breaker should conform to IEC Standards and UL recognized (Listed and ® marked).
5000Arms, 240V is the maximum capacity to be delivered to the circuit of 750W or larger model when the
maximum current value of the circuit breaker is limited to 20A.

« For details of noise filters, refer to P.309, "Noise Filter" and P.311, "Driver and List of Applicable Peripheral
Equipments (EC Directives)" of Supplement.

<Remarks>

* Select and use the circuit breaker and noise filter with matching capacity to those of the power source,
considering the load conditions as well.

 Terminal block and protective earth terminal
Use a copper conductor cable with temperature rating of 60°C or higher.
Protective earth terminal is M4 for A to D-frame, and M5 for E and F-frame.
Larger tightening torque of the screw than the max. value (M4 : 1.2 N-m, M5 : 2.0 N-m) may damage the
terminal block.

« Earth cable diameter should be 2.0mm? (AWG14) or larger for 50W to 2.0kW model, and 3.5mm? (AWG12)
or larger for 2.5kW to 4.0kW, and 5.3mm? (AWG10) or larger for 4.5kW to 5kW model.

» Use the attached exclusive connectors for A to D-frame, and maintain the peeled off length of 8 to 9mm.

* Tightening torque of the screws for connector (CN X5) for the connection to the host to be 0.3 to 0.35 N-m.
Larger tightening torque than these may damage the connector at the driver side.
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System Configuration and Wiring

Wiring of the Main Circuit (A to D-frame)

* Wiring should be performed by a specialist or an authorized personnel.
» Do not turn on the power until the wiring is completed.

(Tips onWiring] 8t09mm‘

1) Peel off the insulation cover of the cable.
(Observe the dimension as the right fig. shows.) :=

2) Insert the cable to the connector detached from the driver. (See P.37 for details.)

c . C
) G

3) Connect the wired connector to the driver.

oCheck the name plate of the driver for power
specifications.

oProvide a circuit breaker, or a leakage breaker. The
leakage breaker to be the one designed for "Inverter"
and is equipped with countermeasures for harmonics.l

OProvide a noise filter without fail.C]

| OProvide a surge absorber to a coil of the Magnetic
powerh 5| L1 Contactor. Never start/stop the motor with this
supply_NFB NF MCHLH 4 | 2 Magnetic Contactor.O
Connect a fuse in series with the surge absorber. Ask
B 3 L3 the manufacturer of the Magnetic Contactor for the
2 | L1C fuse rating.
OProvide an AC Reactor.[]
1 jLec OConnect L1 and L1C, and L3 and L2C at single
- CN X1 phase use (100V and 200V), and don' t use L2.0
O
_____________ 6 |RrBL OMatch the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W). O
P I: 5 [RB3 oDon't disconnect the shorting cable between RB2 and
Yellowh TN 4 |RrB2 RB3 (C and D frame type). Disconnect this only when
(X2) 1\ U the external regenerative register is used.[
1 3 u OAvoid shorting and ground fault. Don' t connect
v 2 v the main power.O
2 * Connect pin 3 of the connector on the amplifier
W 1 W side with pin 1 of the connector on the motor side.[
3 CN X2 O
OEarth-ground this.O
Yellow 4 {i.b @ oConnect the protective earth terminal (@) of the driver
and the protective earth (earth plate) of the control panel
&D without fail to prevent electrical shock.O
—  Motor oDon't co-clamp the earth wires to the protective earth
terminal (@) . Two terminals are provided.O

Ground resistance - 100Q max.[-°Don' t connect the earth cable to other inserting
For applicable wire, refer to P32 and 33.5D|0t' nor make them touch.[J

Saam OCompose a duplex Brake Control Circuit so that the
D2C4V[ DC power supply [ brake can also_ be activated by an external
for brake emergency stop S|g_naI.D _
0The Electromagnetic Brake has no polarity.[]
Surge absorber OFor the capacity of the electromagnetic brake and
how to use it, refer to P.47, "Specifications of Built-in
Fuse (5A) Holding Brake".O

OProvide a surge absorber.(]
OConnect a 5A fuse in series with the surge absorber.
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[Preparation]

Wiring of the Main Circuit (E and F-frame)

» Wiring should be performed by a specialist or an authorized personnel.
» Do not turn on the power until the wiring is completed.

[Tips on Wiring]
1) Take off the cover fixing screws, and detach the terminal cover.

2) Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the terminal block. For cable
diameter and size, rater to "Driver and List of Applicable Peripheral Equipments” (P.32 and 33).

uone.tedald

3) Attach the terminal cover, and fix with screws.
Fastening torque of cover fixed screw in less than 0.2 N-m.

oCheck the name plate of the driver for power
specifications. O

OProvide a circuit breaker, or a leakage breaker.
The leakage breaker to be the one designed for
"Inverter" and is equipped with countermea-

sures for harmonics.J
— L1 oProvide a noise filter without fail.]
Powerll OProvide a surge absorber to a coil of the
supply [ |NTB NF MCH LR L2 Magnetic Contactor. Never start/stop the
motor with this Magnetic Contactor.[]
] L3 Connect a fuse in series with the surge
absorber. Ask the manufacturer of the Magnetic
r Contactor for the fuse rating.[]
i OProvide an AC Reactor.[]
O
= oDon't disconnect the short bar between B1 and
""""" P B2. Disconnect this only when an external
B1 regenerative register is used.l]
OMatch the colors of the motor lead wires to
|: B2 those of the corresponding motor output
Ygl(lg;/v] """"" terminals (U,V,W).O
[Redl > YU U OAvoid shorting and ground fault. O
] Don' t connect the main power.[]
[l V O
At v O Earth-ground this.[]
Black Y W oConnect the protective earth terminal (@) of
the driver and the protective earth (earth
Green/ plate) of the control panel without fail to
’_@F @ D prevent electrical shock.O
oDon't co-clamp the earth wires to the protective
earth terminal (2)) . Two terminals are provided.C
4 Motor ODon't connect the earth cable to other inserting
— slot, nor make them touch.d
Ground resistance : 100Q max.[] 0
For applicable wire, refer to P32 and 33. -0 Compose a duplex Brake Control Circuit so that
5 o\ the brake can also be activated by an external
DC 0O emergency stop signal.(]
24v | DC power supply O oThe Electromagnetic Brake has no polarity.[]
for brake oFor the capacity of the electromagnetic brake
and how to use it, refer to P.47, "Specifications
Surge absorber of Built-in Holding Brake".J
Fuse (5A) oProvide a surge absorber.L] _
OConnect a 5A fuse in series with the surge
absorber.
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System Configuration and Wiring

(Wiring Diagram |

Compose the circuit so that the main circuit power will be shut off when an error occurs.

| In Case of Single Phase, 100V (A and B-frame) |

| In Case of Single Phase, 200V (A and B-frame) |

Power supply Single phase, 100V _;5o,

+10% +10%0

o 115v * O

|Externa| regenerative resistorf.'.'

1 m‘ i
L1 || Main powerD|
L3 | [supply

Lic Control power
L2c| [ supply
CN X2

172167-10 |

Tyco Electronics AMP .
R\(j\;jh't i Y MotorQd |

ite otor .

Black 2|2 V_| [ connection |

G 3 W .

reen 1 | |

)] |

S @ |

172159-10 37— [ENX5 |

Tyco Electronics AMP ALM+ !
DC12 to 24V |

(+5%) 36 /A M- .

|

+10%

Power supply Single phase, 200V _;gq,
Built-in thermostat of an external
regenerative resistor (light yellow) ON OFF ALM | N
_I_ ......
: \Surge absorber

oe35 o

+10%0

"o 240v * [0

+——3
'MC L o ICNX1 |
: |-1 Main power(!
e 3 | [supply
Lic Control powert]
Use a reactor for[]0] L L2c| [ supply |
3-phase _. h
CN X2 |
|External regenerative resistor[.2222237 "7 RB1 !
172167-100 E RB3 |
Tyco Electronics AMP Lo RB2 .
Red 1 U |
——{ | Motor .
V_| [ connection |
| W | .
®\O |
® |
172159-10 37— [ENX5 |
Tyco Electronics AMP ALM+ !
DC12 to 24V |
(+5%) S6/ALM- |
.|

In Case of Single Phase, 200V (C and D-frame) |

| In Case of 3-Phase, 200V (C and D-frame) |

Power supply Single phase, 200V _; 5o,

Built-in thermostat of an externall]

<Remarks>[]
When you use single
phase, connect the main
power between L1 and
L3 terminals.

NFB

+10% +10%[

o 240v 1

regenerative resistor (light yellow)

Use areactor ford
3-phase

_ON OFFALM

Main power[]
supply

Control power[l]

(Remove the short wire when you connect [J

the external regenerative resistor.)

[External regenerative resistor|.

172167-10
Tyco Electronics AMP *

Red i
e _[515 Y 1 Motorn

White L — otor
Black 212 L connection

3[3 W

Green 212

1

172159-10
Tyco Electronics AMP

DC12 to 24V

(+5%)

* When you use motor model of

MSMA, MDMA, MFMA, MHMA and
MGMA, use the connections as the

Dright table shows.. O

[ Motor portion] O

Connector : by Japan Aviation Electronics Ind.

<Remark> [
Do not connect anything to NC.
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Power supply 3-phase, 200V +11§(y/°

<Remarks>[]
When you use single
phase, connect the main
power between L1 and
L3 terminals.

NFB

—

570

Yo 240v

+10%0
-15%

Built-in thermostat of an externalll
regenerative resistor (light yellow)

MC L

Main power(
supply |

Control power(]

(Remove the short wire when you connect
the external regenerative resistor.)

[External regenerative resistor|.

}sunp ly

CN X2

172167-10
Tyco Electronics AMP *
Red

- 1|1

White > Motor(J

connection

BIGack 33
reen 4la

1

172159-100
Tyco Electronics AMP

DC12 to 24V

(+5%)

oo PIN No. |Application PIN No. |Application
oo GO BrakeO A Brake[
c B HO Brake[ B Brake[
JL04V-2E20-4PE-B-RO AQ NCO C NCO
JLO4HV-2E22-22PE-B-R FO | U-phasel D U-phase(]
PIN No. |Application 10 V-phasel E V-phasel]
A U-phase(] BO | W-phasel] F W-phasel]
B V-phasel] ED GroundO G GroundO
C W-phase[] JLO4V-2E20-18PE-B-R DO Ground0J| JLO04V-2E24-11PE-B-R H Groundd
D Ground C NC | NC




[Preparation]

In Case of 3-Phase, 200V (E and F-frame) | [ Motor portion] U o _
0% T0%0 Connector : by Japan Aviation Electronics Ind.
+ 0 + (]
Power supply 3-phase, 200V _;gq, EEO 230V _1504 DA 5
Built-in thermostat of an externald 9 °° B a
rzg’\‘ensgjti/eref-ls-f?r (light yellow) ILO4V-2E20-4PE-B-RO] 8
—oﬁ:cj—o_l_m—o—w—val_-@:l—l JLO4HV-2E22-22PE-B-R )
T —surge abso_rbe_r _____ PIN No. |Application o
imc L T | A U-phasel =
_E_ =3 Main power(] | B V-phasel]
' | L2 | 1 supply | C W-phasel]
' 3 .
T Control power[(] | D Ground
| " | { supply \
afl——
[External regenerative resistor|. 2227777777 | P !
(Remove the short wire when you connect : Bl |
the external regenerative resistor.) :_ ______ E '
Red T |
| ~ | | MotorO H
| V| } connection | JLO4V-2E20-18PE-B-R  JL04V-2E24-11PE-B-R
| W | i PIN No. | Application PIN No. | Application
| , GO Brakel A Brake[]
® | HO BrakeO B Brakel
' A0 NCO C NCO
L ! FO U-phasel D U-phasel
. | 10 V-phasel E V-phasel
DC12 (0 24V [%* | BO W-phasel F W-phasel
(+5%) [ . ! EO GroundO G GroundO
| DO GroundO H Ground(]
. o C NC | NC

<Remark> Do not connect anything to NC.

Wiring method to connector (A to D-frame)

« Follow the procedures below for the wiring connection to the Connector CN and [X2].

How to[]| 1. Peel off the insulation cover of the cable. (see the right fig for exact length for peeling.)( 8 to 9mm
connect | 2. Insert the cable to the connecter in the following 2 methods. O f—]

(a) Using the attached Handle Lever 0 :':

(b) Using a screw driver (blade width of 3.0 to 3.5 mm)

(a) Using handle lever

~
Attach the handle lever to the Insert the peeled cable Release the lever.
handling slot on the upper while pressing down the

portion. Press down the lever

X lever, until it hits the
to push down the spring.

insertion slot (round hole).
* You can pull out the cable by pushing down the spring as the above.
(b) Using screw driver

‘ A 1

<CAUTION> [
 Peel off the cable with
exact length (8 to 9 mm).0
. 5 * Take off the connector
from the Servo Driver
before making
connection. O

Press the screw driver to Insert the peeled cable Release the screw driver. « Insert one cable into each
the handling slot on the while pressing down the one of cable insertion
upper portion to push screw driver, until it hits the slot. [

down the spring. insertion slot (round hole).

« Pay attention to injury by
screw driver.

*You can pull out the cable by pushing down the spring as the above.
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System Configuration and Wiring

Wiring to the Connector, CN X6 (Connection to Encoder)

(Tips on Wiring |

4 R

Powerl] %
supply

A

Il 3332

A
Motor Encoder30Cm or more

SRl
l——20m max.————»|

AN J/

P
Connector\ Junction cable

=N

|-—20m max—m|

Cannon plug Junction cable
'_—EL] gl
|a— 20m max. !
~ J
( N\
Encoderd

junction cable

E5V S5
EOV s U
g i g

Encoder sided Driver sideld
connector] CN X6
(Cannon plug)

\_ J

oMaximum cable length between the driver and the motor to be 20m.
Consult with a dealer or distributor if you want to use the longer
cable than 20m. (Refer to the back cover.)O

oKeep this wiring away from the main circuit by 30 cm or more. Don't
guide this wiring through the same duct with the main, nor bind
them together.

o Encoder outlets are different by the motors, flyer leads + connecter
End cannon plug type.O

°When you make your own encoder junction cable (for connectors,
refer to P.319, "Options (Connector Kit for Motor and Encoder
connection)" of Supplement.[]
1) Refer to the Wiring Diagram below.J
2) Cable to be : Shielded twisted pair cable with core diameter of(]
0.18mmz2 or larger (AWG24), and with higher bending resistance.

3) Use twisted pair cable for corresponding signal/power wiring.

4) Shielding treatment[]
* Shield wall of the driver side : Connect to Pin-20 (FG) of CN X6.C
* Shield wall of the motor side : [
Tyco Electronics AMPO
In case of 9-pin (17-bit absolute/incremental encoder) : Connect to pin-3.C
In case of 6-pin (2500P/r incremental encoder) : Connect to pin-6.[
In case of cannon plug, connect to Pin-J.0

5) Connect nothing to the empty terminals of each connector and]
Cannon Plug.

(Wiring Diagram ) In case of 2500P/r incremental encoder

* MSMDO 50W to 750W0J
* MAMA100W to 750W0

motor

* MQMALILOOW to 400W -

Whit e | CN X6
re Esv o 0 L esy |5 Reaulat
' ! egulator +——

Black Eov 5 2 EOV [0V g

o /‘ 3

L I 4
Light Blue: : PS ; : : : (/\) 5 PS
Purple 5s o 6 PS

Ml |
/ \ Twisted pair Case
E{ ——I (by Tyco Electronics, AMP)

Motor side

6 'fv_ |4

172168-1 172160-1

(by Tyco Electronics, AMP)

Junction cable . .
Driver side
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[Preparation]

« MSMAO 1kW to 5kW [ o B
« MDMAO 1kW to 5kW [ e o . «— FinNo-ofconnector __[cNxg
« MHMADO500W to 5kW [ s RNl (T - oy |Reguiator k—
« MFMAD 400W to 45kW0 | S S
« MGMA900W to 4.5kW P R f .
- ST Lt o [ R
s s I—H— °Ps
3 { S ‘
P Y —‘ ‘T"-T/
Straight plugON/MS3106B20-29S0 ‘
Cable clamp N/MS3057-12A0 Twisted oair Case
|:|: :I (by Japan Aviation Electronics Ind.) sted pa
motor ) bl
Motor side Junction cable Driver side

[Wiring Diagram J In case of 17-bit absolute/incremental encoder

*MSMDO 50Wto 750WO ) S _
« MAMA 100W to 750W0 CWhite a7 1 EQSN X
U : L . ‘ -~
MQMAL100W to 400W ( Black | R L (V) 2[Egy |0V __[Regulator
| o /‘ 3
o R 4
IR oo O ] I
Pink || . s—
———+— BAT-O — PS
Light Blue: ' 0S 4 ' ! A F
Purple . 55 5 : ( )
v Tw—— -
Yellow/Green G 3 vy T
Twisted pair | C8s€
172161-1

:I 172169-1
(by Tyco Electronics, AMP) | (by Tyco Electronics, AMP)

X :
merer Motor side Junction cable Driver side
* MSMADO 1kW to 5kwW0 _ . R _
« MDMAD  1kW to 5kWO R . h Pin No. o °°””e°t°1r ICN X6
- E5V
» MHMAD 500W to 5kW0 T revie L (el ov |Requlator—
« MFMAD 400W to 4.5kW0 a L R f 3
* MGMALD 900W to 4.5kW ¥ Pl f 4
L batt
—————BAT+ | jan?-? > ps
————+—{ BAT0|> S
P | A
T - g [N
meanens Yo Fe BT t
Straight plugt) N/MS3106B20-29S[] ‘
Cable clamp  N/MS3057-12AT] Twisted pair Case

|:|: :I (Japan Aviation Electronics Industry, Ltd.)

motor Juncti bl
. nction . .
Motor side unction cable Driver side
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System Configuration and Wiring

Wiring to the Connectors, CN X3 and X4 (Connection to PC, Host or Console)

* This servo driver features 2 kinds of communication function, RS232 and RS485, and you can use in 3
connecting methods.

(In Case of Communication with One Driver Using R8232)

By connecting the PC and the driver via RS232, you can utilize the setup support software, "PANATERM®"
(option). "PANATERM "offers useful functions such as monitoring of various status, setup/change of pa-
rameters and waveform graphic display and so on.

[How to connect]

Exclusive connecting[] ©Shut off both powers of |

,,,,,,,, cablel] the PC andOthe driver C
Refer to "Options". before inserting/pulling [
¢ out the connector.
] — Tighten the stop screw [
securely.
CN X4 Connector for RS232[0
(back side)

You can set the rotary switch (ID) to any of 0to F.

(In Case of Communication with Multiple Drivers Using RS232 and RS485)

By connecting the host (PC and host controller) and one driver via RS232 and connecting other drivers via
RS485 each other, you can connect multiple drivers..

RS485 RS485 Host controllerd
(PC controller)

nNnn
nNnn

RS232 =
L 1

CN X3
Set up the rotary switch (ID) to 1 to F.

CN X4
Set up the rotary switch (ID) to O.

(In Case of Communication with Multiple Drivers Using RS485 Only |

By connecting the host with all drivers via RS485 you can realize connection with multiple drivers.
* Set up the rotary switch (ID) to 1 to F

<Notes>

* You can connect up to 15 drivers with the host.

* For details, refer to P.278, "Communication"of Supplement.

(Connection with the Console )

Connect to
CN X4
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[Preparation]

Wiring to the Connector, CN X5 (Connection to Host Controller)

* Tips on wiring

( o shorter ) oPeripheral apparatus such as host controller should be located
withinO3m
Controller [

30cm or longer
Powerl]
supply | [

(o]

°© Separate the main circuit at least 30cm away.[]
Don't pass them in the same duct, nor bind them together.[]
0

o Power supply for control signals (Vcc) between COM+ and COM- (Vbc)
should be prepared by customer.d

i)
-
D
©
QO
=
)
=2
o
=)

COM+ Dl:@: O
02 oUse shield twisted pair for the wiring of command pulse input and
. Ghb encoder signal output.]
0

o Don't apply more than 24V to the control signal output terminals, nor run
3 50mA or more to them.[d

O
o When the relay is directly driven by the control output signals, install a
o diode in parallel with a relay, and in the direction as the Fig. shows. The
= driver might be damaged without a diode installment, or by reverse
Lenxs direction.d
O
oFrame ground (FG) is connected to the earth terminal inside of the
driver.

* For detailed information, refer to Wiring Diagram at each control mode, P.83 (Position control mode), I
P.127 (Velocity control mode), P.161 (Torque control mode) and P.192 (Full-closed control mode).

» Specifications of the Connector, CN X5

. ) Connetter to be prepared by cudiomer
Connector at driver sideld prep y Manuf%turerD
o Part namel] Part No.[J
- 54306-5011 or [ 0
0 onnecter (soldering type)d
. 5 (soldering type)- ¢ ) 206.5019 (lead-free) Molex Inc. ]
52086-5071 Connector cover [ 54331-05010 .
] orJ -
Connecter (soldering type)d 10150-3000VEO s
Sumit 3M
Connector cover 10350-52A0-008 umitomo

<Note>
For details, refer to P.312, "Options" of Supplement.

<Remarks>
* Tightening torque of the screws for connector (CN X5) for the connection to the host to be 0.3 to 0.35N-m.

Larger tightening torque than these may damage the connector at the driver side.
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Timing Chart

(Timing Chart |

Control [
power supply OFF ON
(L1C,L2C) !
'approx.100 to 300 ms
Internal control O OFF R T
power supply ! approx.2s establishe
I <>
! approx.1.5s |
I |<—>I |
Action of O : — -
driver CPU reset . (initialization)' *3 usually operation
i Osorlonger ; !
Main O € :
power supply(] ' OFF . . ON
(L1,L2,L3) - 2
! 1 10msO |
ror longer
S-RDY outputd :
(X5, Pin-34 and 35) OFF " 10ms] on
or longer !
* I [
Servo-ON input( 2 > Oms or longer
(X5, Pin-29) OFF ON
: I
D ic O <«—>' approx.2ms
namic
bré\ke engaged released
[————>'approx.40ms
Motor [ - .
energization not-energized energized
-

BRK-OFF outputlJ
(X5, Pin-10 and 11)

OFF (brake engaged)

> approx.2ms

ON[

Position/Speed/[
Torque command

No command entry

(brake released)

y |
»

100ms or longer N
*1 CommandlC

I

I

I

I

I

I

I

I

|

I

I

¢
<

I

I

<Cautions>

entry

» The above chart shows the timing from AC power-ON to command input.
» Activate the external command input according to the above timing chart.

*1. In this term Servo-ON input (SRV-ON) turns ON as a hard ware, but operation command can not be

received.

*2. S-RDY output will turn on when both conditions are met, initialization of micro computer has been com-

pleted and the main power has been turned on.

*3. After Internal control power supply , protective functions are active from approx. 1.5 sec after the start of

initializing microcomputer. Please set the signals, especially for protective function, for example over-
travel inhibit input (CWL,CCWL) or external scale input, so as to decide their logic until this term.
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[Preparation]

[When an Error (Alarm) Has Occurred (at Servo-ON Command))

Alarm normal alarm
I I
I
Dynamic brake : engaged *2
-
energized B é
Motor energization gized,, L~ 05to5ms non-energized 5
_— Q
1 ! =
- ! o
(Ssta_gg \I;\’)eDady output [ ready | not ready =
I I
ervo-Alarm output[] :
ALM) not alarm |  Setun value of 0 alarm
— ' Setup value 0
Break release output] | F|)3r6|3
(BRK-OFF) released (ON) «———=5] engaged (OFF)
motor q R O R | when setup O
otor spee value of PréB0]
is shorter,

| Setup value of O

released (ON) «P16B___[ '

—TF 1  engaged [ [When time to fallj

motor speed . .
P approx.30r/min | ! be_Iow 30r/min O
is shorter,

<Cautions>

*1. t1 will be a shorter time of either the setup value of Pré6B or elapsing time for the motor speed to fall below
30r/min.
t1 will be 0 when the motor is in stall regardless of the setup pf Pr6A.

*2. For the action of dynamic brake at alarm occurrence, refer to an explanation of Pr68, "Sequence at alarm
("Parameter setup" at each control mode) as well.

(When an Alarm Has Been Cleared (at Servo-ON Command) )

1 120ms or longer

3
>

Alarm-clear input[] —

(A-CLR) clear
Dynamic brake engaged '«» approx.2ms released
I
I I
Motor energization not-energized apé)rO)'(AOms energized
I I
I
Brake release output[] — T
(BRK-OFF) engaged (OFF) o T released (ON)
| | !
, rapprox.2ms
Servo-Ready output] I : |
(S-RDY) not ready . . ready
I ] !
| | !
Servo-Alarm outputd I ! |
(ALM) aiarm ! ! not alarm
| 1 100ms or longer '
I I~ ’I
POSition/Speed/D . input enab|ed
Torque command no input entry
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Timing Chart

( Servo-ON/OFF Action While the Motor Is at Stall (Servo-Lock) |

Servo-ON inputO

(SEV-ON) OFF ON OFF
: | approx.2ms E
L I
. ! 1 1to 5ms
Dynamic brake engaged * 3 released < engaged * 2
| : .
1 ! !
| ! t1*1
<«
I
Motor energization  not-energized :( > energized ! not-energized
approx.40ms 77 :
I
E rapprox.2ms E
Brake release output[
(BRK-OFF) engaged (OFF) released (ON) engaged (OFF)

<Cautions>

*1. t1 will be determined by Pr6A setup value.

*2. For the dynamic brake action at Servo-OFF, refer to an explanation of Pr69, "Sequence at Servo-OFF
("Parameter setup” at each control mode) as well.

*3. Servo-ON will not be activated until the motor speed falls below approx. 30r/min.
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[Preparation]

( Servo-ON/OFF Action While the Motor Is in Motion |

(Timing at emergency stop or trip. Do not repeat this sequence. During the normal operation, stop the motor,
then make Servo-ON/OFF action.)

at Servo-ON at Servo-OFF Y
— i
Servo-ON input[ =
OFF OFF
(SEV-ON) ON %
Loxg o0 : ! : S
> . 11to 5ms
' 1
I
Dynamic brake engaged * 3 released | engaged * 3

energized not-energized * 5

Motor energization —not-energized!
apfrox.40ms

1
1
1 >

Setup value of O

I
approx.2ms « PréB ————
Brake release output [l gpgaged! PP m released (ON) engaged
(BRK-OFF) (OFF) (OFF)
! t1*1
I

I

I

! Motor rotationalll |

Motor rotational speed speed [___ :
|

I

| approx.30r/min, | _ _ "=

1
/ apptox.30r/min r————— ===
_N_ - | Setup value of [ when setup
T ! PréB I |value of Pr6B
—>
1
1

Motor rotational O |‘
speed l servo validated

| is shorter,
|

released (ON) engaged (OFF)

! 1
| i ((when time to fall
Motor rotationall] ' | below 30r/min O
1
1

speed [1__| is shorter,
approx.30r/min_. _ S~ o _

I
No servo-ON until the motor speed O
falls below approx. 30r/min. d

<Cautions>

*1. t1 will be a shorter time of either the setup value of Pr6B or elapsing time for the motor speed to fall below
30r/min.

*2. Even though the SRV-ON signal is turned on again during the motor deceleration, Servo-ON will not be
activated until the motor stops.

*3. For the action of dynamic brake at alarm occurrence, refer to an explanation of Pt69, "Sequence at
Servo-OFF ("Parameter setup" at each control mode) as well.

*4. Servo-ON will not be activated until the motor speed falls below approx. 30r/min.

*5. For the motor energization during deceleration at Servo-OFF, refer to an explanation of Pr69, "Sequence
at Serve-OFF ("Parameter setup" at each control mode) as well.
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Built-in Holding Brake

In the applications where the motor drives the vertical axis, this brake would be used to hold and prevent the
work (moving load) from falling by gravity while the power to the servo is shut off.

<Caution>

Use this built-in brake for "Holding" purpose only, that is to hold the stalling status.
Never use this for "Brake" purpose to stop the load in motion.

(Connecting Example |

The following shows the example when the brake is controlled by using the brake release output signal
(BRK-OFF) of the driver.

Relays to be shut off[]
at emergency stop

Orver” " Surge absorber N
river

| .................. Motor
RY
Vbc é/
e
Power supply O Fusel
for brake (5A)

DC24Vv

I . Brake coil
; o1 @BRK-OFF+ L=

<Notes, Cautions>

1. The brake coil has no polarity.

2. Power supply for the brake to be provided by customer. Do not co-use the power supply for the brake and

for the control signals (Vbc).

3. Install a surge absorber as the above Fig. shows to suppress surge voltage generated by ON/OFF action
of the relay (RY). When you use a diode, note that the time from the brake release to brake engagement
is slower than that of the case of using a surge absorber.

. For a surge absorber, refer to P.323, "Recommended Components"of Supplement.

. Recommended components are specified to measure the brake releasing time.

Reactance of the cable varies depending on the cable length, and it might generate surge voltage.
Select a surge absorber so that relay coil voltage (max. rating : 30V, 50mA) and terminal voltage may not
exceed the rating.

(20N

(OutputTiming of BRK-OFF Signal)

* For the brake release timing at power-on, or braking timing at Servo-OFF/Servo-Alarm while the motor is
in motion, refer to P42 , "Timing Chart".

 With the parameter, PréB (Setup of mechanical brake action while the motor is in motion), you can set up
a time between when the motor enters to a free-run from energized status and when BRK-OFF signal
turns off (brake will be engaged), when the Servo-OFF or alarm occurs while the motor is in motion.

<Notes>

1. The lining sound of the brake (chattering and etc.) might be generated while running the motor with built-
in brake, however this does not affect any functionality.

2. Magnetic flux might be generated through the motor shaft while the brake coil is energized (brake is
open). Pay an extra attention when magnetic sensors are used nearby the motor.
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( Specifications of Built-in Holding Brake )

[Preparation]

Static friction[Rotor inertia] Engaging|Releasing|[JExciting[} . ermissible[Permissible
MofcorD pileto ] torquel X10-40 timeO timed |current DC Ad?eleasmg iork (J) perltotal work
S output N-m kg-m2 ms ms* | (atcool-off)| VOItBO® |onebraking| x 103
, .29 or more . or less . . .
O 50w, 100W 0.29 0 0.0020| 35orl 0.250 0 39.2 4.90
MSMDO = 1 10 or less[H DC2vO t
'\% 200W, 400W0O | 1.27 or more[] 0.0180 | 50 or lessO a 0.300 1370 4410
MAMALO or more[]
750W0 2.45 or morel] 0.0750 | 70orlessd|20 orlessll 0.350 1960 1470
1o00wad 0.29 ormore] 0.030 | 50 or lessO | 0.290 DC1VvD 1370 44.10
MQMADO 15 or lessl[f
O 200W, 400w0O | 1.27 or morel]  0.090 60 or lessd - 0.410 or morel] 1960 1470
T
O 1.0kwO 4.9 or moreld 0.250 d 0.740 ad ad 1960
50 orless |15 or less[H
a 1.5kw, 2.0kwd | 7.8 or more[] 0 a 3920
0.330 (200)0 0.810 4900
MSMADO 3.0kw0 11.8 or more[] = 80 or lessO ] = o O =
T T =T
O 50 or less(] ad
4.0kw, 5.0kw0 | 16.1 or morel] 1.350 | 110 or less] 0.900 14700 21560
O 0 o = . (130)0 - a = O
) |} =T =T |}
O 70 or less(]] a a
1.0kwO 4.9 or moreld 0 80 or less(] 0.590 5880 780
ad o o 0 (200)0 H] ad o m|
5 = 1.350 i
O 1.5kw, 2.0kwO | 13.7 or more[] 0 100 or less[] 50 or lessl]  0.790 a 11760 14700
. .1 or more or less .
MDI\D/IA 3.0kwO 16.1 O ad 110 orless] (130)0 0.900 a 14700 21560
ad 35 or less(]] ad
4.0kw0O 21.5 ormorel] 4.250 90 or lessOd 1.100 10780 24500
0 O - - ﬁ . (500 | 0 - ﬁ
) ) =T =T |} |} [}
O 0 25 or less(]] ad
5.0kwO 24.5 or morel] 4.70 1.300 13720 29400
O 0 (200)0 ad
H ) - 80 or less - - -
O 0| 70 or less[] a
500W, 1.0kwO | 4.9 or moreld a 0.590 5880 7840
O 0 (200)0 DC2vO
= = 1.350 & & &
| 50 or less(]] or more
MHMAO 1.5kw0 13.7 or more(] O 100 or less[] (130)0 0.790 11760 14700
= & & t & = =
O 25 or less(]]
2.0kW to 5.0kW0| 24.5 or more[] 4.70 0 1.300 13720 29400
| =T =T | | =T
O 70 or less(]]
400W0 4.9 or morel] 1.350 80 or less[d 0.590 58801 7840
0 . . i 0 (000 | ﬁ ﬁ
=T ] T =T |} =T
0 35 or less(]]
MFMAQO 1.5kw0O 7.8 or moreld 4.70 0.830 13720 29400
O 0 (150)0 a
) & & & =
O 2.5kw0 21.6 or morel] 100 or less[] O 14700
8.750 | 150 or less[] 0.750 1470
O 4.5kw0 31.4 or morel] o . (450)0 o g 21560
| | |
a a [ O 50 or less(]] 1 0 0
900w 13.7 or morel]  1.350 | 100 or less[] 0.790 11760 14700
O (130)0
H B = &
| 25 or less[] O O
MGE(IA 2.0kw0O 24.5 or morel] 80 or less] 1.30
d (200)0 d d
t & 4.7 t & 13720 2940
0 O 50 or lessl]]
3.0kW, 4.5kW 58.8 or more 150 or less 1.4 O
ad (130)

* Excitation voltage is DC24+10%.

* * Values represent the ones with DC-cutoff using a surge absorber for holding brake.
Values in () represent those measured by using a diode (VO3C by Renesas Technology Corp.)

» Above values (except static friction torque, releasing voltage and excitation current) represent typical

values.

« Backlash of the built-in holding brake is kept =1° or smaller at ex-factory point.
» Permissible angular acceleration : 30000rad/s? for MAMA series
10000rad/s? for MSMD, MQMA, MSMA, MDMA, MHMA, MFMA and
MGMA series
* Service life of the number of acceleration/deceleration with the above permissible angular acceleration is

more than 10 million times.

(Life end is defined as when the brake backlash drastically changes.)
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Dynamic Brake

This driver is equipped with a dynamic brake for emergency stop.
Pay a special attention to the followings.

<Caution>
1. Dynamic brake is only for emergency stop.

Do not start/stop the motor by turning on/off the Servo-ON signal (SRV-ON).
Or it may damage the dynamic brake circuit of the driver.

The motor becomes a dynamo when driven externally, and shorting current runs
while this dynamic brake is activated and might cause smoking or fire.

2. Dynamic brake is a short-duration rating, and designed for only emergency stop. Allow approx. 3 minutes
pause when the dynamic brake is activated during high-speed running.
(Over-current protection (error code No. 14) may be activated when the dynamic brake circuit inside the
F-frame amplifier has overheated.)

* You can activate the dynamic brake in the following cases.

1) When the main power is turned off

2) At Servo-OFF

3) When one of the protective function is activated.

4) When over-travel inhibit input (CWL, CCWL) of CN X5 is activated
In the above cases from 1) to 4), you can select either activation of the dynamic brake or making the
motor free-run during deceleration or after the stop, with parameter.
Note that when the control power is off, the dynamic brake will be kept activated.

1) Setup of driving condition from deceleration to after stop by main power-off (Pr67)

Sequence at main|0 Driving condition ng\t/ieaﬂitgnmﬂ[
power-off (Pr67) during deceleration| after stalling counter
Setup value of Pr67

v
0 ps |— b8 | [ cea |
1 Free-run |—| DB | | Clear |
2 DB |—| Free-run | | Clear |
3 Free-run |—| Free-run | | Clear |
4 ps |—4 b8 | [ hHod |
5 Free-run |—| DB | | Hold |
6 DB |—| Free-run | | Hold |
7 Free-run |—| Free-run | | Hold |
8 Emergency stop|—| DB | | Clear |
9 Emergency stop|—| Free-run | | Clear |

Torque limit value at emergency stop will be that of Pr6E (Setup of torque at emergency stop)
when the setup value is 8 or 9.
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[Preparation]

2) Setup of driving condition from deceleration to after stop by Servo-OFF (Pr69)

Sequence at main |0 Driving condition Contents of [
Servo-OFF (Pr69) During deceleration| after stalling dggﬁﬂg? o
Setijp value of Pr69
0 I D B |—| DB | | Clear | o
1 | Freern — DB | | Clear | %
2 DB | Freern | | Clear | 2
3 I Free-run |—| Free-run | | Clear | -
4 | DB |[— DB | | Hod |
5 I Free-run |—| DB | | Hold |
6 I DB |—| Free-run | | Hold |
7 I Free-run |—| Free-run | | Hold |
8 IEmergency stop|—| DB | | Clear |
9 IEmergency stop|—| Free-run | | Clear |

Torque limit value at emergency stop will be that of Pr6E (Setup of torque at emergency stop)
when the setup value is 8 or 9.

3) Setup of driving condition from deceleration to after stop by activation of protective func-
tion (Pr68)

Sequence at main|O Driving condition Contents of [
. , : deviation [
Servo-OFF (Pr68) During deceleration| _after stalling counter
Setup value of Pr68
M
[
0 ' pB [ DB | | Hod |
[
1 | Free-run |—| DB | | Hold |
2 I DB |—| Free-run | | Hold |
3 I Free-run |—| Free-run | | Hold |

Deviation counter at activation of protective function will be cleared at alarm-clear.

4) Setup of driving condition from deceleration to after stop by validation of over-travel inhibit
input (Pr66)

Driving condition Contents of [
deviation [

During deceleration| After stalling counter

Sequence at over-travel [J
inhibit input (Pr66)

Setup value of Pr66

¥
Torque command to [
0 I’_ inhibited direction is 0

Torque command to [}

inhibited direction is 0

Torque command to [}
inhibited direction is 0

Hold

Hold

Torque command to [
2 M'_ inhibited direction is 0 Clear
Torque limit value during deceleration will be that of Pr6E (Setup of torque at emergency stop)

when the setup value is 2.
Changes will be validated after the control power is turned on.
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Caution on Homing Operation

 In homing action by using the host controller, stop position might not be stabilized if the origin input (Z-
phase of the encoder) is entered while the motor is not decelerated enough after the proximity input is
turned on. Set up the ON-positions of proximity input and the position of origin point, considering the
necessary pulse counts for deceleration. Take the positioning action and homing action into account when

you set put acceleration/deceleration time with parameter, since this affect these action as well.
For the details of homing, observe the instruction manual of the host controller.

(Example of Homing Action]

Proximity dog on... .Decelerates at an entry of the proximity input, and stops at an entry of the first origin

input (Z-phase)

/ N\
proximity input ——  Proximity dog
speed 4\—\
origin input I_l
encoder Z-phase
\ J

Proximity dog off... .Decelerates at an entry of the proximity input, and stops at an entry of the first origin

input (Z-phase) after the input is tuned off

e . N
proximity dog
proximity input !
speed 45\—\
origin input H
encoder Z-phase
N J
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Setup of Parameter and Mode [Preparation]

Outline of Parameter

This driver is equipped with various parameters to set up its characteristics and functions. This section
describes the function and purpose of each parameter. Read and comprehend very well so that you can
adjust this driver in optimum condition for your running requirements.

How to Set

* You can refer and set up the parameter with either one of the following.
1) Front panel of the driver
2) Combination of the setup support software, "PANATERM®" (Option, DVOP4460: English/Japanese
version) and PC.
3) Console (DVOP4420, option)

o
—
®

©
Q
=
D
=
o
S5

<Note>
For setup of the parameters on PC screen, refer to the instruction manual of the "PANATERM®".

How to Connect

RS232 connection cable (option)
* DVOP1960 (for DOS/V machines)

|

Connect to CN X4 ——
‘%‘ D

Setup disc of setup support software,
Consolel “ PANATERM)"D
*« DVOP4460 : [J
English/Japanese version (option)

<Remarks>
» Connect the console connector to the connector, CN X4 of the driver securely.
» Do not pull the cable to insert/unplug.

51



Setup of Parameter and Mode

Composition and List of Parameters

Parameter No.[

I

Group (PrOI00) Outline
Functional selection O0Qto OFO | You can select a control mode, designate 1/O signals and set up a baud

0 0 rate.]

Adjustment 0 10to 1F,J |You can set up servo gains (1st and 2nd) of position, velocity,

[l 27 to 2E0] integration, etc, and time constants of various filters. [

O 20 to 26, 2F[J | Parameters related to Real Time Auto-Gain Tuning. You can set up a

0 U mode and select a mechanical stiffness.]

0 30to 3FO | You can set up parameters related to gain switching(1st «— 2nd)0
Position (Step) 40to 4F0 | You can set up an input form, directional selection of command pulses,
Control 1l | dividing of encoder output pulse and set up a division multiplier ratio of
U U command pulse.

Velocity Control, 50 to 5A,00 | You can set up an input gain of command pulse, reverse polarity and
Torque Control 0 74to 770 adjust offset. You can also set up internal speeds (1 to 8th speed),
0 0 acceleration/deceleration time.[]

0 5B to 5SFO | You can set an input gain, reverse polarity and set up a torque limit of
0 0 torque command.O

Sequence [ 60 to 6F[J You can set up detecting conditions of output signals, such as
0 0 positioning-complete and zero-speed.[]

[l 0 You can also set up a deceleration/stop action at main power-off, at

[l | alarm output and at servo-off, and clear condition of the deviation
u O counter. 0
0 70 to 730 You can set up actions of protective functions. [

Full-Closed Control 78 to 7F You can set up dividing of external scale.

For details, refer to "Parameter Setup” of each control mode.

« In this document, following symbols represent each mode.

Setupl Setup(]
Symbol Control mode valuel] |Symbol Control mode valuel
of Pr02 of Pr02
PO | Position controld o0 P/SO| Position (1st)/Velocity (2nd) controll]  3*[
SO | Velocity controldJ 10 P/TO| Position (1st)/Torque (2nd) controld|  4*0
TO | Torque controld 20 S/T | Velocity (1st)/Torque (2nd) control 5*
F Full-Closed control 6

* When you select the combination mode of 3, 4 or 5, you can select either 1st or 2nd with control
mode switching input (C-MODE).
When C-MODE is open : 1st mode selection
When C-Mode is closed : 2nd mode selection
Do not enter the command 10ms before/after the switching.



[Preparation]

(Parameters for Functional Selection |

Par(%r?gg )NO' g Set up of parameter Range Default Unit Related Control Mode
00 *10 | Address of axis(] 0 to 1500 10 -0 alll]
01 *10 | Initial display of LEDO 0to 170 10 -0 alld
02 *10 | Setup of control model 0 to 60 10 -0 alld] -
030 Selection of torque limit 0 to 30 10 -0 P, S, FO _rg
04 *10 | Setup of over-travel inhibit inputC] 0to 200 10 -0 alld §
050 Switching of Internal/External speed setupll 0 to 30 o - SO =
o6 Selection of ZEROSPD input] 0 to 201 od -0 S, TO =)
o070 Selection of speed monitor (SP)[ 0to 90 30 -0 alld]
080 Selection of torque monitor (IM)[ 0to 120 oO -0 alld]
090 Selection of TLO output[] 0 to 801 o -0 alld
0AD Selection of ZSP output[] 0 to 801 10 -0 alld
0B *1[0 | Setup of absolute encoder] Y 0to 20 10 -0 alld]
0C *10 | Baud rate setup of RS232[] 0 to 500 20 -0 alld
0D *100 | Baud rate setup of RS485[] 0 to 500 20 -0 alld
OE *1[0 | Setup of front panel lock[ 0to 100 o0 -0 alld]
OF (For manufacturer's use) -0 -0 -0 -0

* For parameters with suffix of "*1", change will be validated after the reset of the control power.

(Parameters for Adjustment of Time Constant for Gains and Filters |

Par(?anr]gg )NO' g Set up of parameter Range Amc?fn:?zgmme Unit Related Control Mode
100 1st gain of position loop[ 0 to 300000 [€63>|Kd32>|0 1/sO] P, FO
110 1st gain of velocity loop[ 1to 350000 [€35>[K18>0 HzO alll]
120 1st time constant of velocity loop integration] 1 to 10000 [€16>[K31>0 msO alll]
130 1st filter of velocity detection[] Oto50 [0 <0>0 -0 alld]
140 1st time constant of torque filter(] 0 to 25000 B<65>[|]<126>D 0.01ms0 alld]
150 Velocity feed forward[] —2000 to 2000[0 <300>[] 0.1%0 P, FOI
160 Time constant of feed forward filter[] 0to 64000 |0 <50>0 | 0.01lms0 P, FO
1701 (For manufacturer's use)l -0 0 -0 - -0
180 2nd gain of position loop 0 to 300000 [&73>[x38>|0 1/sO] P, FO
190 2nd gain of velocity loop O 1Mo 350000 <35> [k 18> 1 Hz[ alld
1A0 2nd Time constant of velocity loop integrationlll 1 to 10000 [0 <1000> [} ms[] alll]
1B0 2nd filter of velocity detection[ Oto50 [b <0>0 -0 alll]
1CO 2nd torque filter time constant[] 0 to 25000 B<65>[|]<126>D 0.01ms0 alld]
1D 1st notch frequencyl 100 to 150000 15000 HzO all™d
1E] Selection of 1st notch width(J Oto40 (@O 20 -0 alld
1FC] (For manufacturer's use)l -0 0 -0 -0 -0
270 Setup of instantaneous velocity observerll] Oto 10 |1 <0>0 -0 P, sO
281 2nd notch frequency 100 to 150000 150000 HzO alld
2901 Selection of 2nd notch width[J Oto40 [@ 20 -0 alld
2A[] Selection of 2nd notch depthl] 0to990 [ 00O -0 alld]
2B[] 1st damping frequency 0to 2000000 OO 0.1Hz[J P, FO
2C Setup of 1st damping filter(] —200 to 2000([m 0O -0 P, FO
2D0 2nd damping frequency[ 0to 2000000 0O 0.1Hz[O P, FO
2E Setup of 2nd damping filter —200to 20000 O -0 P, F

* For parameters which default values are parenthesized by "< >", default value varies automatically by the
real-time auto-gain tuning function. Set up Pr21 (Setup of Real-time auto-gain tuning mode) to O (invalid)
when you want to adjust manually.
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Setup of Parameter and Mode

(Parameters for Auto-Gain Tuning |

Par(?jrrgg )NO' g Set up of parameter Range ch?;:ﬁ:jgmme Unit Related Control Mode
200 Inertia ratiol] 0to 100000 <250>0 %0 AllC
210 Setup of real-time auto-gain tuning modelll  0to 70 10 -0 AllO
220 Mechanical stiffness at real-time auto-gain tuningl] O to 150 4 | 1d - AllO
230 Setup of adaptive filter mode[ 0to 200 10 -0 P, S, FO
240 Selection of damping filter switching[d 0to 200 oo -0 P, FO
250 Setup of action at normal mode auto-gain tuning[] Oto 70 ox -0 AllC
260 Setup of software limit( 0 to 10000 100 0.1lrevOd P, FO
2F *3 Adaptive filter frequency 0to 64 0 - P,S F

*3 this parameter will be automatically set up when the adaptive filter is validated (Pr23, “ Setup of adaptive
filter mode” is “ 1”7 , and you cannot set this up at your discretion. Set up Pr23, “ Setup of adaptive filter
mode” to*“ 0" (invalid) to clear this parameter.

(Parameters for Adjustment (2nd Gain Switching Function) |

Par(?jr?gg )NO' g Set up of parameter Range Default Unit Related Control Mode
300 Setup of 2nd gainJ Oto 100 <1>0 -0 AllC
310 1st mode of control switching[d 0 to 100 <0>0 - AllC
320 1st delay time of control switching[l 0to 1000000 <30>0 166usSO AllC
330 1st level of control switching 0 to 2000000 <50>0 -0 AllC
340 1st hysteresis of control switching[d 0 to 2000000 <33>0 -0 AllC
350 Time for position gain switching[l 0to 100000  <20> [f *5eepyale) P, FO
360 2nd mode of control switching 0 to 50 <0>0 - S, TO
370 2nd delay time of control switching 0 to 100000 ox 166uSO S, TO
380 2nd level of control switching 0 to 200000 o0 -0 S, TO
390 2nd hysteresis of control switchingd 0 to 200000 o0 - S, TO
3A0 (For manufacturer's use) -0 -0 -0 -0
3B0O (For manufacturer's use) -0 -0 -0 -0
3CO (For manufacturer's use)l] -0 -0 - -0
3D0O Setup of JOG speed] 0 to 5000 3000 r/min] AllC
3EO (For manufacturer's use) -0 -0 -0 -0
3F (For manufacturer's use) -0 -0 -0 -0

* For parameters which default values are parenthesized by "< >", default value varies automatically by the
real-time auto-gain tuning function. Set up Pr21 (Setup of Real-time auto-gain tuning mode) to 0 (invalid)
when you want to adjust manually.

* In this documentation, each mode is represented by the following symbols
P : Position control, S : Velocity control, T : Torque control, F : Full-closed control, P/S : Position (1st),/
Velocity (2nd) control, P/T : Position (1st)/Torque (2nd) control, S/T : Velocity (1st)/Torque (2nd) control
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(Parameters for Position Control )

[Preparation]

Par(?jr?gg )NO' g Set up of parameter Range Default Unit Related Control Mode
40*10 | Selection of command pulse input [ O0to 100 o0 -0 P, FO
41*10 | setup of rotational direction of cemmand pulse ] 0 to 10 oo -0 P, FO
42*100 | setup of command pulse input mode [ 0to 300 10 -0 P, FO
430 Canceling of command pulse prohibition input [ 0 to 10 10 -0 P, FO
44*100 | Numerator of pulse output division [ 1to 327670 25000 -0 alld]
45*1[0 | Denominator of pulse output division 00 | 0 to 327670 ox -0 alld
46*100 | Logic reversal of pulse output [ 0to 30 o0 -0 alld
47*10 | Setup of Z-phase of external scale [ 0 to 327670 oo -0 FO
4800 1st numerator of electronic gear [ 0 to 100000 ox -0 P, FO
4907 2nd numerator of electronic gear [ 0 to 100000 o0 -0 P, FO
4A0 Multiplier for numerator of electronic gear [I 0to 170 oo -0 P, FO
4B0O Denominator of electronic gear [ 1to 100000 100000 -0 P, FO
4CO Setup of smoothing filter for primary delay [ 0to 70 10 -0 P, FO
4D*10 | Setup of FIR smoothing [ 0to 310 oO -0 P, FO
4E0 Counter clear input mode O 0to 200 10 -0 P, FO
4F (For manufacturer's use) -0 -0 -0 -0

 For parameters with suffix of "*1", change will be validated after the reset of the control power.

[Parameters for Velocity/Torque control]

Par(?anr]gg )NO' g Set up of parameter Range Default Unit Related Control Mode
500 Input gain of speed command 10 to 20000 5000 | (r/min)/V O S, TO
510 Input reversal of speed command [ 0to 100 10 -0 SO
5200 Offset of speed command(] —2047 to 204701 oo 0.3mvQ S, TO
530 1st speed of speed setupl] -20000 to 2000001 oO r/min0 SO
540 2nd speed of speed setupl] -20000 to 2000001 o0 r/min0 SO
550 3rd speed of speed setupl] -20000 to 2000001 oo r/minC SO
560 4th speed of speed setupl] -20000 to 2000001 oO r/min0 S, TO
740 5th speed of speed setupl] -20000 to 2000001 o0 r/min0 SO
750 6th speed of speed setupl] -20000 to 2000001 oo r/minC SO
760 7th speed of speed setupl] -20000 to 2000001 oO r/min0 SO
770 8th speed of speed setupl] -20000 to 2000001 o0 r/min0 SO
57 Setup of speed command filter 0 to 6400 0 0.01ms S, T
580 Setup of acceleration time[l 0 to 50000J o 2ms/(1000r/min)|J SO
5900 Setup of deceleration time[J 0 to 50000 000 |2ms/(21000r/min)[J SO
5A0 Setup of sigmoid acceleration/deceleration timelll 0 to 5000 oo 2ms[] SO
5B0 Selection of torqgue command 0to 100 o -0 TO
5CO Input gain of torque command(] 10 to 1000 3000  |0.1V/rated torquel! TO
5D0 Input reversal of torque command [ 0to 100 oo -0 TO
5E0 Setup of 1st torque limit[] 0 to 5000 | <500>*2[] %0 all™]
5F Setup of 2nd torque limit 0 to 500 <500>*2 % P,S F

*2

Refer to P.57, "Setup of Torque Limit".

Defaults of Pr5E and Pr5F vary depending on the combination of the driver and the motor.
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Setup of Parameter and Mode

(Parameters for Sequence

Par(?jrrgg )NO' g Set up of parameter Range Default Unit Related Control Mode
600 In-position (positioning complete) rangel] 0 to 327670 1310 Pulse P, FO
610 Zero speed 10 to 20000[] 500 r/minC alld
620 At-speed (arrived speed)d 10 to 2000000 100000 r/min0 S, TO
630 Setup of in-position output(] 0 to 30 o0 -0 P, FO
640 (For manufacturer's use)l] -0 -0 - -0
650 Selection of LV-trip at main power off(J Oto 101 10 - alll]
66*1] Sequence at run-prohibition] 0to 201 o0 -0 alldl
670 Sequence at main power off[] 0to 90 oo - alld
680 Sequence at alarm[ 0to 30 o0 -0 alld
690 Sequence at servo-off[] Oto 9O od -0 alldl
6A0 Setup of mechanical brake action at stallll] 0 to 1000 oo 2ms[] alld
6B0 Setup of mechanical brake action in motionlll 0 to 1000 o0 2ms[] alld
6C*0 | Selection of external regenerative resister[]  0to 30 |&pe chle o] -0 alld
6D Detection time of main power shut-off(] | 35 to 10000 350 2ms[] alld
6E0 Setup to torque at emergency stopl] 0 to 5000 od %0 alld
6F0O (For manufacturer's use) -0 -0 -0 -0
700 Excess setup of positional deviation[ 0to 327670 250000 | 256Pulsel] P, FO
710 Excess setup of analog input 0 to 10000 oQ 0.1vO S, TO
720 Setup of over-load levelll 0 to 50000 o0 %0 alll
73 Setup of over-speed level 0 to 20000 0 r/min all

(Parameters for Full-Closed Control )

Parameter No.[J .

(Pro0) Set up of parameter Range Default Unit Related Control Mode
78*1[0 | Numerator of external scale division(] 0 to 327670 oQ -0 FO
79*10 | Numerator multiplier of external scale division] 0to 1700 o0 - FO
7A*1[0 | Denominator of external scale divisionOJ | 1to 327670 100000 -0 FO
7B*10 | Excess setup of hybrid deviation 1t0 100000 1000 | iSX&ggmalt FO
7C*10 | Reversal of direction of external scalel 0to 101 o0 - FO
7D0O (For manufacturer's use)d -0 -0 - -
7E0 (For manufacturer's use) -0 -0 -0 -0
7F (For manufacturer's use) -0 -0 - -0

* For parameters with suffix of "*1", change will be validated after the reset of the control power.

* In this documentation, each mode is represented by the following symbols

P : Position control, S : Velocity control, T : Torque control, F : Full-closed control, P/S : Position (1st),/
Velocity (2nd) control, P/T : Position (1st)/Torque (2nd) control, S/T : Velocity (1st)/Torque (2nd) control
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Setup of Torque Limit

Torque limit setup range is 0 to 300 and default is 300 except the combinations of the motor and the driver
listed in the table below.

; Max. value of [ ; Max. value of
Frame Model No. Applicable motor torque limit Frame Model No. Applicable motor torque limit
- * O * 2250
A-O MADDT12070] MAMAO012P1*[] 500 O MGMA092P1*[]
frameJ = MAMA012S1*[] 5000 D-[ MDDDT55400] MGMA092S1*[ 2250
B-O MBDD# 221000 MAMAO022P1*[] 5000 frame[J 0 MAMA082P1*[] 5000
frame[] - MAMA022S1*0] 5000 O = MAMA082S1*[] 5000
LT * LT
5000 * 2300
O 0 MAMA042P1*[] O MEDDTA3900 MGMA202P1*[
c-0 MCDDT3520 MAMA042S1*[] 5000 O o MGMA202S1*[ 2300
frame[J MHMAOQ52P1*(] 2550 F-0O E MGMA302P1*[ 2350
O MHMAQ52S1* 255 frame[J MGMA302S1*[ 2350
O MFDDTB3A2 MGMA452P1* 2550
MGMA452S1* 255

» The above limit applies to Pr5E, 1st torque limit setup, Pr5F, 2nd torque limit setup and Pr6E, Torque setup
at emergency stop.

<Caution>
When you change the motor model, above max. value may change as well. Check and reset the setup
values of Pr5E, Pr5F and Pr6E.

(Cautions on Replacing the Motor )

As stated above, torque limit setup range might change when you replace the combination of the motor and
the driver. Pay attention to the followings.

1.When the motor torque is limited,
When you replace the motor series or to the different wattage motor, you need to reset the torque limit
setup because the rated toque of the motor is different from the previous motor. (see e.g.1)

e.g.1l) [ before replacing the motor | | after replacing the motor |

MADDT1207 MADDT1207

MSMDO022P1A E 2 MAMAO12P1A

Rated torquel »
— 0.64N'm

Pr5E Setup range : 0 to 300%00 Pr5E Setup range : Change to 0 to 500%.

Set up Pr5E to 337 to U
make torque limit value O

Setup value : 100%. Setup value : Keep 100%. {0 0.64N-m0
0.64N-m x 100% = ' O"aue limit valuel 0.19N-m x 100% = ' °"age Imitvaluelle g 1oN.m x 33706 = 0.64Nm)

2.When you want to obtain the max. motor torque,
You need to reset the torque limiting setup to the upper limit, because the upper limit value might be
different from the previous motor. (see e.g.2)

€.g.2) | before replacing the motor | | after replacing the motor |

MADDT1207 MADDT1207

MSMDO022P1A

» ——— Rated torquel]
0.19N'm
Pr5E Setup range : 0 to 300%00] Pr5E Setup range : change to 0 to 500%[jC] Set up Pr5E to 500 to obtain
Setup value : 300%. Setup value : Keep 300%. the max. output torque.
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How to Use the Front Panel and Console

Setup with the Front Panel

(Composition of Touch Panel and Display )

Display LED (6-digit)[
All of LED will flash when error occurs,d
\ and switch to error display screen.J
ﬁll of LED will flash slowly when warning occurs.[]

00 0
‘U:U d . @'Ui @Uo i, r Shifting of the digit for data changing to higher digit.

e/alid to the digit whose decimal point flashes.) O

D "M __ Press these to change display and data, select
Q‘v&’év’ MODE J parameters and execute actions.[]
o
©,

3 S (Change/Selection/Execution is valid to the digit
SET which decimal point flashes.)O
IM SP Numerical value increases by pressing ,@,D

(O O @ %ecreases by pressing @.D

N / ___ SET Button (valid at any time)
Press this to switch SELECTION and
EXECUTTION display.

Ranasomnic

Mode switching button (valid at SELECTION display) [

Press this to switch 5 kinds of mode. [J
1) Monitor Mode [ 4) Auto-Gain Tuning Mode[
2) Parameter Set up ModelDl  5) Auxiliary Function Mode
3) EEPROM Write Mode

Setup with the Console

(Composition of Touch Panel and Display |

Display LED (6-digit)0

All of LED will flash when error occurs, and switch to
error display screen. O

0

Displays ID No. (address) of selected driver (in 2 digits). [
The value set in PrOO(address) is ID No. Parameter No.
is displayed (2 digits) at parameter setup mode. [

0

Press this to shift the digit for data change.O

0

Press these to change data or execute selected action
of parameter.0J

Numerical value increases by pressing ,(4),0
decreases by pressing (v).0

Panasonic

Eﬁ@i@i@i@i@

| MINAS

DIGITAL AC SERVO

@]
’

SET Button[J
Press this to shift each mode which is selected by
mode switching button to EXECUTION display.

Mode Switching Button Press this to switch 6 kinds of mode. ad
1) Monitor modeld 4) Normal auto-gain tuning mode a
2) Parameter setup modeld 5) Auxiliary function mode g
3) EEPROM write mode[d 6) Copy mode
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[Preparation]

Initial Status of the Front Panel Display (7 Segment LED)

Front panel display shows the following after turning on the power of the driver.

[ O i
0,0, 00, 00, 00, 10,

V¥ approx. 2 sec .

D

©

. 3 3 LJ 8

+ approx. 0.6 sec 2

o

[ O O ] =
o000 00 0 o

V¥ approx. 0.6 sec
) Initial display of LED (Determined by the setup of

r L] parameter, PrO1 "Initial status of LED".)

Initial Status of the Console Display (7 Segment LED)

Turn on the power of the driver while inserting the console connector to the driver main body, or inserting the
console connector to CN X4 connector.

approx. 0.6 sec approx. 0.6 sec approx. 0.6 sec

[ flashes for approx. 0.6 sec each for initialization of the console]

When ID No. of the driver is other than "0" When ID No. of the driver is "0"
« In case of communication with RS$232 only * In case of communication with other drivers [

which are connected via RS485

" 1 171 77| Displays version No. I ] . . .
ol ': "~ [N ,-,’ of rglcr%) Computer of ol ,: "~ Lo (DISplayS the version No. of this prOdUCt.)
i the console. (Displayed il e Dot flashes when RS485 is connected. [
! figures vary depending on e Set up ID of the connecting Driver(]
S the version)[] 1 with (Mand (¥)
TR Displays ID No. of the
1 1 sec rarelz\tl:rr. F()?g'gj;g Para- Er LU ’ (Displays the version No. of this product.)
u [l Initial display of LEDC] _:,', """""""""" (ID of the selected driver)
= (Determined by the P
! setup of Parameter ress (8)
Pr01, "Initial Status of (approx.0.6sec)
LED".) _
o ~ ,'," Initial Status of LED
* Release of RS232 communication error{ =
When R§232 communication errqr occursl] _:" .................... (ID of the selected driver)
as the Fig, below shows, release it by[J
pressing (§)and () at the same time. « Release of RS485 communication error(]
I =% = 9 When RS485 communication error occurs as
[ " | I." the Fig, below shows, release it by pressing [
and at the same time.
C_ _uoc
C 1 0




How to Use the Front Panel and Console

Structure of Each Mode

Use each button on the touch panel to select the structure and switch the mode.

| SELECTION display

‘:’ ]

@ Monitord
U
(SET button)
Initial status of the Console LED
(Mode switching button)

<Note>[
You can change the flashing I ®
decimal point with , then shift :
- « om set up mode :
the digit for data change “ . " [ ®

g o
(Mode switching button)
Fiing modle
writing mode
(Mode switching button)

10,
Auto-gain[] _ ®
tuning mode : ®

(Mode switching button)

function mode @

(Front panel)

[ Console only] (Mode switching button)

®
funeton ©

(Mode switching button)

O U T 0 n
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[Preparation]

| EXECUTION display |

J
—
(SET button)

o
—
®

©
Q
=
Q
=2
o
=

@ ...... P.690]

(SET button) « For details of parameters, refer tol]

"Parameter setup” of each mode.

(8) > ...... P70

(SET button)

(8) > ...... P71

(SET button)

icL =] ...P730
e Alarm clear

...... P.7400

« Auto-offset adjustment (front panel only)

@ ...... P.7700

 Clear of absolute encoder

(SETbuton) | °  [fgh -] P.750

e Trial run (JOG)

...... 780

« Clear of external scale error (front panel only)

...... P.790]

@ » Copying of parameters from the driver [

to the console

...... P800

(SET button) « Copying of parameters from the console [J
to the driver
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How to Use the Front Panel and Console

How to Set

1) Insert the console connector to
CN X6 of the driver, and turn on
the power of the driver. O

O

Parameter setupl]

|
2) Press @ .0
O
3) Press .0
O

4) Select the required parameters [ M

with (A) and (¥).0

0
5) Press @ .0
l

6) Change the value with (%),
@ and @.D

0
7) Press @ .0
0

EEPROM writingd

Panasonic
BHBHAEE

57 57 MINAS

DIGITAL AC SERVO

OJ

10) Keep pressing @(for approx.50]
sec), then the bars increases as
the right Fig. shows.[]

O

Writing starts. U

(displays for only a moment)[

O

Writing finishes ; * ;

o oJC I |l_lll_ll |

Writing completes Writing error occurs.

After the writing completes, return to SELECTION display by referring to
"Structure of each mode" (P.60 and 61).

<Remarks>

. will be displayed when you change the parameter setup which change will be validated only
after the reset. Turn off the power of the driver, then reset it.

* When writing error occurs, repeat the writing. If the writing error persists, the console might be a failure.

* Do not shut down the power during EEPROM writing, otherwise wrong data might be written.
In such case, set up all parameters again to write them again after full confirmation.

« Do not disconnect the console connector from the driver between G£A-£ Jand [F .~ <54 . If the connector
is disconnected, insert the connector and repeat the procedure from the beginning.
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[Preparation]

Monitor Mode

When you turn on the Product for the first time, display shows . (at motor stall) To change this display,]
change the setup of PrO1 (Initial status of LED). (For details, refer to Parameter Setup of each control mode.)
——— SELECTION display ———— — EXECUTION display ————
-
Display[] . Pages tol[)| |
* example Description refer S
|:_’: P - :_: ,':' '_:,l Positional deviation |,'-' '_:,l (5 deviation pulses)d P.640 2
v 8 . 1 E
= —— g —— [ ]
‘,_-,' ,'-' _ '_-, ,'-' ,_-,'l Motor rotational speed[] ‘,- ,' ,'_,' ,'_,' ,'_,'l (2000r/min)0O P.640
0 | 0
L A > [ 0
|,:,' ,'-' _ ,'_- r '-,'l Torque outputd |,': ,','-,' ,'_,' ,'_,'l (Torque output 100%)0 P.640
v o | |
= g — — ] |
‘,_-,' ,'-' _Cn ,'_-l Control model] ‘,’-’ o '_-, cCr ,':l (Position control mode) P.640
v . = o
= o = — [ O
|,:,' ,'-' _ I ,_-,l I/O signal statusC] I 111 ,'_,' ,'-,'l (Input signal No.0 : Active)l  P.640
v o | |
= — g — ] |
‘1_'1' 1'" _ :'_' r 1'.| Error factor, history[ ‘,’: Il ntl -I (No error currently) P.650
L A : C
= o = = — 0 O
|,:,' ,'-' _ rn ,_-,l Software version |,'-,' - ,'_,' ,_-' _-,'l (Software version of 0.23)0  P.660
v o | O
— O O O
‘0_'1' . r l'l,l Alarm(] ‘ ----- I (No alarm)O P.660]
v : C
= =1 R : — — o O
‘.' ] _ | egenerative [J ‘_ ’ ] ul 0% of permissible [ P 6601
o . I LY oad factord @ ru =! L] regenerative power)] o
_ v . D 0
‘n’ ,'-' Px ,’ | Overload factor(] ‘,-, ,' ,-' ,'-,'l (28% of overload factor)[] P.660
= 'v == (SET button)] =—= = 0
= o ———— [ O
|,:,' ,'-' _ ,_,' - ,'_-I Inertia ratio] |,_,' ,','_,' ,'_,'I (Inertia ratio 100%)01 P.660
¥ g O O
g & . |
B N v Y L 17| (Feedback pulse sumis [
‘,_, ! -v“ h _,.l Eeedback pulse sumQ ‘ = ,_,.l 50 pulses.)(] E.GGD
|
a . 0
] _orC 1 171] (Command pulse sum is O
|,_, I 'v" ! _,.I (Dtommand pulse sum(] | 1 1) 10 pulses.)O) E.GGD
|
‘_c o CC _I External scale [ ‘;_' C [C| (External scale deviation is O EGBD
L -v' L ") deviationO ~C 2! 5 pulses.)O -
| |
I_u [} L 1 | External scale O I L 171 1177| External scale feedback O EG?D
L -v' I feedback pulse sumC] = L LU pulse sum is 500 pulses.O o
g |
‘ O 1 _g] Automatic motor [J ‘I_'l o _I (Automatic motor recognizing [E 670
'-"' = I L1 LU recognizing function o g O function is validated.)O O
. O O
W) y _ | Selection of Y J3 0 L
‘l_'l I~ - 1O 2 communication ‘,- ':, il g | ,:| (RS232 communication) P.670
[ Front panel] 0 O
i | |
] Analog input O I T .
[ Console] |:_': I~ _ 11107 valgeD ‘n 1 ,_,l (DSPR input +10.00V)0 E_em
— Eactor for O _ —_— [0 0
ID’ oo l"ll No-Motor [J I,- F I ,-'I (No Servo-ON input) P.68
| Running = —
—
Display shifts toward the arrowed direction by O
pressing and reversed direction by pressing @

Mode switch button)

[ To Parameter Setup Mode | P.69




How to Use the Front Panel and Console

(Display of Position Deviation, Motor Rotational Speed and Torque Output)

T | *—I Data

,'" .......... Positional deviation (cumulative pulse counts of deviation counter)
e —display : generates rotational torque of CW direction (viewed from shaft end)
no display : generates rotational torque of CCW direction (viewed from shaft end)
| Rotational speed of the motor unit [r/min]
e —display : CW rotation, no display : CCW rotation
) .
2o Torque command unit [%] (100 for rated torque)
e —display : CW rotation, no display : CCW rotation
<Note>

“+ " is not displayed on LED, but only “ - " appears.

(Display of Control Mode |

‘,’:’ o ':-, xR ’ ..... Position control mode ‘,’: " '-,' "l ,'_-’ ..... Torque control mode
L0 - k| Velciy controlmode |5 = ! = = k|...Full-closed control mode
J0 OCrCe y el el R ol s R

(Display of I/O Signal Status |

Displays the control input and output signal to be connected to CN X5 connector.
Use this function to check if the wiring is correct or not.

‘ 'Y w Bt ,'-,' ,':" Select the signal No. to be monitored by pressing @@

|—4 *'., (Lowest placel
[ . 7 < No. of input O
171 .....Active] L Lt signal) P
(This signal is valid)C z
= Inactiveld ;
o . . = High lacel
(This signal is invalid) _ 1 (ng efs:t P acDe
o 0o, 0. of Input
Transition when[j[] ianal
Signal No. [0 pressing (R). ¥ signal)
(Hexadecimal number, 0-1F) ) I (Lowest place [
N N No. of outputd
- . signal)
1 ... Input signalJ
_ L b _ ) - (Highest placel
oc ... Output signal ‘,-, "G ndl No. of outputl]
i signal)
<Note>
» Shift the flashing decimal point with . * The other way to change signal No. at I/OC
_ — ] ) ) selection modellSignal selection mode.[]
‘ _ _n l_l’ (Right side of decimal point : OO ] — —
1w, Signal selection mode) ‘ (- N ,'-,"

00

_ AL 111 10| (Left side of decimal point : 0O
‘uv,/ Ll ( P ‘ \

Input/Output selection mode) ocY - ,'_,'
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*Signal No. and its title

[Preparation]

[Reference of Error Factor and History)

oo - - -
Err -~
oo
Lo,
C _n
L L.
[
Lo J

Error code No. <Note>

(= - appears if
NO error occurs)

........ Present error

........ History O (latest error)

........ History 13 (oldest error)

Input signal Input signal
S Title Symbol |Pin No.| [F'9ne Title Symbol [Pin No.
0 | Servo-ON SRV-ON 29 0 | Servo-Ready S-RDY 35/34
1 | Alarm clear A-CLR 31 1 | Servo-Alarm ALM 37/36
2 | CW over-travel inhibit CWL 8 2 | Positioning complete (In-position) COIN 39/38 | By
3 | CCW over-travel inhibit CCWL 9 3 | Release of external brake BRK-OFF | 11/10 _cg
4 | Control mode switching C-MODE 32 || 4 |Zero-speed detection ZSP 12 | S
5 | Speed-Zero clamp ZEROSPD 26 5 | Torque in-limit TLC 40 | S
6 | Switching of electronic gear DIV 28 6 | In-speed(Speed coincidence) V-COIN 12/40 | B
8 | Command pulse input inhibition INH 33 9 | At-speed(Speed arrival) COIN 39/38
9 | Gain switching GAIN 27 A | Full-closed positioning complete EX-COIN | 39/38
A | Deviation counter clear CL 30
C | Selection 1 of Internal command speed | INTSPD1 33
D | Selection 2 of Internal command speed | INTSPD2 30
13 | Damping control switching input VS-SEL 26
14 | Selection 3 of internal command speed | INTSPD3 28
15 | Torque limit switching input TL-SEL 27

* Following errors are not included in the history.

11:Under-voltage protection for control power
13:Under-voltage protection for main power
36:EEPROM parameter error protection
37:EEPROM check code error protection
38:0cer-travel inhibition input protection
95:Automatic motor recognition error protection

this error and history o shows the same error No.
» When error occurs, the display flashes.

® Error code No. and its content

* You can refer the last 14 error factors (including present one)
Press @ @ to select the factor to be referred.

* When one of the errors which are listed in error history occurs,

Error code No. Error content Error code No. Error content
11 Under-voltage protection for control power 39 Excess analog input error protection
12 Over-voltage protection 40 Absolute system-down error protection
13 Under-voltage protection for main power 41 Absolute counter-over error protection
14 Over-current protection 42 Absolute over-speed error protection
15 Overheat protection 44 Absolute single-turn error protection
16 Overload protection 45 Absolute multi-turn error protection
18 Over-regenerative load protection 47 Absolute status error protection
21 Encoder communication error protection 48 Encoder Z-phase error protection
23 Encoder communication data error protection 49 Encoder CS signal error protection
24 Excess positional deviation protection 50 External scale status 0 error protection
25 Excess hybrid deviation error protection 51 External scale status 1 error protection
26 Over-speed protection 52 External scale status 2 error protection
27 Command pulse multiplication error protection 53 External scale status 3 error protection
28 External scale communication data error protection 54 External scale status 4 error protection
29 Deviation counter overflow protection 55 External scale status 5 error protection
34 Software limit protection 65 Excess CCWTL input protection
35 External scale communication data error protection 66 Excess CWTL input protection
36 EEPROM parameter error protection 95 Automatic motor recognition error protection
37 EEPROM parameter error protection others | Other error
38 Run-inhibition input protection
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How to Use the Front Panel and Console

( Software Version |

,':,' - ,'-,' ,:' -," Displays the software version of the driver.

(Alarm Display )

u]
‘ - - - - -’ - e no alarm 17 ... Alarm occurrence

L° Over-regeneration alarm : Turns on when regenerative load reaches more than 85% of
alarm trigger level of regenerative load protection. Alarm trigger level is defined as 10% of
regenerative resister working ratio, when Pr6C "Selection of external regenerative resister " is 1.00

e Overload alarm : Turns on when the load reaches 85% or more of alarm trigger level of over-load protection.C

 Battery alarm : Turns on when battery voltage for absolute encoder falls to alarm level (approx.3.2V) or lower.[J

 Cooling fan rotational speed error alarm : Shows cooling fan rotational speed error.[]

e External scale alarm : Turns on when external scale temperature rises to more than 85°C or
scale rigidity is not enough (adjustment is needed on mounting).

(Display of Regenerative Load Factor |

‘,- ,'-, _-,' ,'_," Displgy thg ratio (%) against the-alarm trigger level of reggneratiye protgction.D
This is valid when Pr6C (Selection of external regenerative resistor) is 0 or 1.

(Display of Over-load Factor |

[Display of Inertia Ratio]

N ,’ ,:' ,':," Displays the ratio (%) against the rated load. ([
— Refer to P.258, "Overload Protection Time Characteristics" of When in Trouble.

-

‘ ! 1" n’ Displays the inertia ratio (%) .00
L I LI LY value of Pr20 (Inertia ratio) will be displayed as it is.

[Display of Feedback Pulse Sum, Command Pulse Sum and External Scale Feedback Pulse Sum]

Cn
‘ L,
Total sum of pulses after control power-ON. Display overflows as the figures show.
99999 99999 99999 [0-clear EXECUTION display]
Cn
‘ O R
cCn
0 0 (at control power-ON) 0 ‘ 1 ,,’
CW — —» CCW Keep pressing (A) O ¥ ==
By pressing @ for approx. 3 sec. or longer on either tﬁ Sh_'fththf? ’ .h " asl {
one of screens of total sum of pulses display, you can the right fig. shows. ‘ C l'l’
clear feedback total sum, command pulse total sum o
or external scale feedback pulse total sumto“0". *
[N
| H

<Cautions>[]
* You can not clear the each date of [ PANATERM ] and console to "0" with this operation.[]

e Since accumulation process of command pulse cannot be executed when the command pulse input
prohibition is validated, during normal auto-gain tuning and while measuring function to frequency
characteristics of [ PANATERM ] is used, actual pulse input counts may differ from the displayed value
of command pulse total sum.
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[Preparation]

(External Scale Deviation |

C e Polarity (+):CCW, (-):CwO

< Limited by = 999999.0]

Note) You can O-clear the external scale deviation during
normal auto-gain tuning and motor trial run.

-
!

l‘|‘|

[Automatic Motor Recognizing Function)

o
—
®

©
Q
=
Q
=2
o
=

‘,'-,' i ,-,' x| ,-,’ Automatic recognition is valid.

[Display of Analog Input Value (Front Panel Only))

[N 101011
‘U 000 l_l’
Input voltage value [ V]
Input signal
*Select the signal No. to be monitored by pressings @@
[} 10100 ; ; ; ;
" INTRARN] (SPR analog input value, unit [ V] ) Displays the value after offset correction.
L Crn . .
'] . 1 1| (CCWTL analog input value, unit [ V] )
- ! 111 (cWTL analog i | i
i~ RN ( analog input value, unit[ V] )

Note) Voltage exceeding = 10V can not be displayed correctly.

( Switching of the Driver to be Communicated )

" '-, - ,-' -,' ,-" RS232 communication

_-,' ......... Displays the ID of the connected driver. ID cannot be switched.
't '-, - '-,' ,'-,' '-, ’ RS485 communication

i ......... Select the ID of the driver to be operated by pressing @@

Initial display of LED of the selected driver will appear by pressing @.D

will appear when you select the ID of not-selected driver .
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How to Use the Front Panel and Console

(Display of the Factor of No-Motor Running )

Displays the factor of ho-motor running in number.

_ 0 [
‘ o | ’
Factor

Control mode

No.

eExplanation of factor No.

,’-' ....... Position control ,': ....... Torque control
'_-, ....... Velocity control ,'- ....... Full-closed control

Factor(] Factor Control | Content
No. mode
flashingld Occurrence of O . . S
alll| An error is occurring, and an alarm is triggered.[]
ad error/alarm - | B
oo ) ~ | No factor is detected for No-motor run.O
No particular factor(] alldl i
ad d — | The motor runs in normal case.l
010 | Main power shutoffll] all0| The main power of the driver is not turned on.O
020 | No entry of [
y ) alll| The Servo-ON input (SRV-ON) is not connected to COM-.[]
O SRV-ON inputQ 0|0
O Over-travel O O | While Pr04 is O (Run-inhibition input is valid),O
030 | inhibition input [J alll| « CCW over-travel inhibition input (CCWL) is open and speed command is CCW direction.[]
ad is validO O | « CW over-travel inhibition input (CWL) is open and speed command is CW direction.[
040 | Torque limit setup [ aIID Either one of the valid torque limit setup value of Pr5E (1st) or Pr5F (2nd) is set to 5% or
ad is smalld u lower than the rating.(
g O O | While Pr03 is 0 (analog torque limit input accepted),
ad O | « CCW analog torque limit input (CCWTL) is negative voltage and speed command is CCW
Analog torque O L
o050 | . . i P,S,FI] direction.O]
limit input is valid.O o . . .
ad a O | « CW analog torque limit input (CWTL) is positive voltage and speed command is CW
O 0 O direction.O
060 | INH inputis valid.O| P,FO| Pr43is 0 (Command pulse inhibition input is valid.), and INH is open.O
g O O | The position command per each control cycle is 1 pulse or smaller due to,0
Command pulse O
. * No correct entry of command pulsed
070 | input frequency O | P,FO . . .
0 is low.[] 0 * No correct connection to the input selected with Pr40.00
is low.
o — | = No matching to input status selected with Pr41 pr Pr42.0]
N ) . . ~ | while PraE is 0 (Deviation counter clear at level), the deviation counter clear input (CL) is
080 | CLinputisvalid.O | P,FO
O O — | connected to COM-.0J
O;IZI ZEROSPD input O S 'uI'IZI While Pr06 is 1 (Speed zero clamp is valid.), the speed zero clamp input (ZEROSPD) is
_ | isvalid.O " | open.D
1(;] External speed O Sulj While the analog speed command is selected, the analog speed command is smaller than
o command is small.0) | 0.06[ V] .00
11uD Internal speed O ;D While the internal speed command is selected, the internal speed command is set to lower
o command is 0.0J O than 30 [ r/min] O
N Torque commandO -
120 | . q O TO 'ID'he analog torque command input (SPR or CCWTL) is smaller than 5[ %] of the rating.O
is small.
Il 1
a O 0 * While Pr5B is O (speed is limited by 4th speed of internal speed), Pr56, (4th speed of
130 Speed limit is 0 speed setup) is set to lower than 30 [ r/min] .0
a small.O ol While Pr5B is 1 (speed is limited by SPR input), the analog speed limit input (SPR) is
ad O U smaller than 0.06 [ V] .0
The motor runs at 20 [ r/min] or lower even though the factors from 1 to 13 are cleared,
14 Other factor all : . . .
(the command is small, the load is heavy, the motor lock or hitting, driver/motor fault etc.)
<Note>[]

* Motor might run even though the other number than 0 is displayed.

68




[Preparation]

Parameter Setup Mode

{

Operation at |[SELECTION display ]

[Operation at |[EXECUTION display ]

Press once after pressing @ from O
initial status of LED to change the display to]

] I
Parameter setup mode, | L/ L -

[ ﬂL Parameter No. (Hexadecimal No.)

<Note>[]

For parameters which place is displayed with “ /~ 7, the content [J
changed and written to EEPROM becomes valid after turning off C
the power once.

o
—
®

©
Q
=
D
=2
o
S5

Press @ or @ to select parameter No. to be referred/set.

4
[ ",' ".'
L 4 Press @ to shift to arrowed direction.[]
I 0
i ey Press @ to shift to reversed direction.
| I 0o,
A

Press (§) to change to EXECUTION display of

1011101
000 L,

A 1
L You can change the value which digit has a flashing decimal point.

— Parameter value <Note>[
Each parameter has a limit in number of |
(1) You can change the decimal point with . O places for upper-shifting.

then shift the digit for data change.
(2) Press @ or @ to set up the value of parameter.

Value increases with @ decreases with @

After setting up parameters, return to SELECT mode, referring to structure of each mode (P.60 and 61).

<Remarks>[]
After changing the parameter value and pressing @ the content will be reflected in the control. [
Do not extremely change the parameter value which change might affect the motor movement very much O

(especially velocity loop or position loop gains).



How to Use the Front Panel and Console

EEPROM Writing Mode

(EEPROM Writing )
{Operation at |[SELECTION display

—

Starting from the initial LED status, O

press @ two time after pressing @,D
then brings the display of [F=
EEPROM Writing Mode, |2 L - J L L.

[Operation at |[EXECUTION display ]

Press @ to make O
EXECUTION DISPLAY toq:,'- ,'- ,'-' - ’

[
Keep pressing@

until the display changes to when you execute writing.

“ « " increases while O 'l,' 'l,' ,I:l -
keep pressing @ O - *
(for approx. 5sec) as [ el adl s
the right fig. shows. CCr - T

i [ I ]
Starts writing. SCrEC

L

ini iti C C i | ~
Finishes writing SO e an el ndi I ol ¢ Crrornr

Writing completes

* When you change the parameters which contents become valid after resetting, ) will be O
displayed after finishing wiring. Turn off the control power once to reset.[]

O

Note 1) When writing error occurs, make writing again. If the writing error repeats many times, [

O this might be a failure.]

Note 2) Don't turn off the power during EEPROM writing. Incorrect data might be written. [

O If this happens, set up all of parameters again, and re-write after checking the data.
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[Preparation]

Auto-Gain Tuning Mode

(Normal Mode Auto-Gain Tuning Screen )

<Remarks>

* For details of normal auto-gain tuning, refer to P.236, "Normal Auto-Gain Tuning" of Adjustment. Pay a
special attention to applicable range and cautions.

» The motor will be driven in a preset pattern by the driver in normal auto-gain tuning mode. You can change
this pattern with Pr25 (Setup of action at normal auto-gain tuning), however, shift the load to where the
operation in this pattern may not cause any trouble, then execute this tuning.

» Depending on the load, oscillation may occur after the tuning. In order to secure the safety, use the
protective functions of Pr26 (Setup of software limit), Pr70 (Setup of excess position deviation) or Pr73
(Setup of over-speed level).

[Operation at |[SELECTION display
Starting from the initial LED status, press three time after pressing @,D

o
—
®

©
Q
=
D
=2
o
=

~—

then brings the display of normal auto-gain tuning,[] (= ! <Note>0
then press @ @ to select the machine [ SO U R A For machine [
stiffness No. 4 stiffness No., O

machine stiffness No.[J refer to P.238.
(1to 9, A (10) to F (15))

—

[Operation at |[EXECUTION display
Press @to make [J ‘

EXECUTION DISPLAY to
After inhibiting command input, and during Servo-On status,keep pressing @ until O

Console (LED) display changes to .

[y -

oo

0 _| “ = 7 increases by pressingA) (approx. 5sec) O
LR '-'* J as the left fig. shows.
[ - -
oo .
Starting of the motor '-, F ,'-,' - F <Note>[]
g To prevent the loss of
4 v gain value due to the
e r ) ~ power shutdown, write
Tuning finishes. coarooan, crror o . o EEPROM.
Tuning completes Tuning error

After setting up tuning, return to SELECT DISPLAY, referring to structure of each mode (P.60 and 61).0
<Remarks>[]
Don' t disconnect the console from the driver between ['_-', FAR-E ] andE’ om0 5 ,’-,,]
Should the connector is pulled out, insert it again and repeat the procedures from the beginning.
<Note> If the following status occurs during the tuning action, the tuning error occurs.[

(1) During the tuning action, 1) when an error occurs, 2) when turned to Servo-OFF, 3) even the deviation counter

is cleared, 4) when the tuning is actuated close to the limit switch and 5) when the main power is shut off.(J

(2) When the output torque is saturated because the inertia or load is too large.[

(3) When the tuning can not be executed well causing oscillation.[]
If the tuning error occurs, value of each gain returns to the previous value before the tuning. The
driver does not trip except error occurrence. Depending on the load, the driver might oscillate without
becoming tuning error. (not showing )Extra attention should be paid to secure the safety.
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How to Use the Front Panel and Console

(Fit-Gain Screen |

[Operation at

SELECTION display

—

EXECUTION display

{Operation at

)

Press ($) to call for EXECUTION DISPLAY.

[)

!

]
]

10

!

| IS [y S E— ) S E— E—

(6) (5) (4) (3) (2) (1)

You can change/store the setup of real time auto-gain tuning/adaptive
* filter or start the fit-gain function by using @ @ key, after matching the
decimal point to (1), (2), (4), (6) by pressing @

(1) Stiffness setup of real time auto-gain tuning / Start of fit-gain

Display

Contents/Expansion function

Stiffness 15

o0
@ Stiffness 10
Stiffness 0[]

You canl]
changel]
with

®@

! with each press of @ , stiffness changes in O
numerical/alphabetical order (0 to 9,A(10) to F(15).00

Fit gain function starts by pressing @ at stiffness 0.

]
(2) Action setup of real time auto-gain tuning/Start of fit-gain

Contents/Expansion function

Display
ValidDl
ValidDl
vou cant Validd
chaﬁgeD ValidO
c% ValidO
ValidD
(4] valid
V Invalid

No gain switching : Load inertia does not change.l]
Vertical axis mode : Load inertia changes rapidly.O]
Vertical axis mode : Load inertia changes slowly.(
Vertical axis mode : Load inertia does not change.[
Normal mode : Load inertia changes rapidly.O
Normal mode : Load inertia changes slowly.O
Normal mode : Load inertia does not change.O

Executes automatic gain setup by pressing @ for approx.3sec. in this status.

(3) Status of real time auto-gain tuning action (display only)

or

0]

D : Estimating load inertia

:Invalidd

:ValidO

(4) Switch of adaptive fi

Iter action and copy to 1st notch filter pf adaptive filter setup

Display

Contents/Expansion function

You can HoldU

changel @ .
with ValidO
@@ Invalid

Save the present adaptive filter setup to PriD,PrlE O
by pressing @ for approx. 3 sec. in this status.

Clears 1st notch filter (Pr1D, Pr1E) by pressing @ for approx. 3 sec. in this status.

(5) Status of real time auto-gain tuning action (display only)

[]
(-]
(]

or

D : Adaptive action working

: Invalidd

:Validd
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(6) EEPROM writing

Display

Contents/Expansion function

Write the present setup into EEPROM by pressing @ approx. 3 sec.




[Preparation]

Auxiliary Function Mode

(Alarm Clear Screen |
Protective function will be activated and release the motor stall status (error status).

~—

[Operation at |[SELECTION display

Starting from the initial LED status,
Press @ four time after pressing @

i )
then press @ @ to make a display to I

o
—
®

©
Q
=
D
=2
o
S5

)
=

)

=
('}
~-

-
-
[
-
-

[Operation at |[EXECUTION display }

‘-

Press @ to call for [ |
EXECUTION display of U

-
"~
.

C

Keep pressing @ until the console (LED) O

changes to I w“ _n .
g M - increases by pressing @ O

(approx. 5sec) as the right fig. shows.

-
Oy |
\—
"
~-

Alarm clear starts. '-, ,’- ,’-,' - ,’-
| |
Clearing finishes. ,’- (o ':, H ,'- oA

Alarm clear completes Clear is not finished.J

Release the error by resetting U
the power.

éfter alarm cleaning, return to SELECTION display, referring to structure of each mode (P.60 and 61).C

<Remarks>[

Don't disconnect the console from the driver between and .0

Should the connector is pulled out, insert it again and repeat the procedures from the beginning.



How to Use the Front Panel and Console

(Automatic Offset Adjustment (Front Panel Only) )

Automatically adjust the offset value of Pr52 (Velocity command offset) of analog velocity command input
(SPR/TRQR).

—

[Operation at |[SELECTION display

[Operation at |[EXECUTION display ]
*Press @ to call for EXECUTION display of

When you execute automatic offset adjustment, make command input to 0V,

then keep pressing @ until the display changes to .

CC
“ = ‘increases by [0 o J =
pressing (A) (approx. 5sec) [0 ¥
as the right fig. shows. R N g - -
oo
Automatic offset [ oL 0L
adjustment starts. Y N B N
L
i i C C C
Adjustment finishes. oo an, crror

Automatic offset [J

adjustment finishes. Error occurs.

Invalid mode is selected, or offset value) O
exceeds the setup range of Pr52.

<Notes>[]

This function is invalid at position control mode.[

You cannot write the data only by executing automatic offset adjustment.ld
Execute a writing to EEPROM when you need to reflect the result afterward.
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[Preparation]

(Trial Run (JOG Run) |

You can make a trial run (JOG run) without connecting the Connector, CN X5 to the host controller such as PLC.
<Remarks>

» Separate the motor from the load, detach the Connector, CN X5 before the trial run.

 Bring the user parameter setups (especially Pr11-14 and 20) to defaults, to avoid oscillation or other

failure.

(Inspection Before Trial Run |

o
—
®

©
Q
=
Q
=2
o
=

(1) Inspection on wiring
* Miswiring ?
(Especially power input and motor output)
* Short or grounded ?
* Loose connection ?

(2) Confirmation of power supply and voltage Display LED
» Rated voltage ?

Console

Powerl]
supply

(3) Fixing of the servo motor
» Unstable mounting ?

(4) Separation from the
mechanical system

(5) Release of the brake

CN X6

Machine

(6) Turn to Servo-OFF after finishing the trial run by pressing @ .
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How to Use the Front Panel and Console

(Procedure for Trial Run )

When you use the console, insert the console connector to CN X4 of the driver securely and turn on the
driver power.

[Operation at |[SELECTION display
Press @ four time after pressing @ O

- =

to setup auxiliary function mode, (f# "= -
‘_n I 1 _ )
then with @@ make a display to (/1 - L0 LV LY,

[Operation at |[EXECUTION display J

Press @to call for O '
EXECUTION DISPLAY of (! L

Then keep pressing (A) until O
the display of Console (LED) [ - ’Iincreases by [J

changes to ) N ®  pressing @(approx. 5sec) [

as the left fig. shows.

' -

-
-
\—

—
- -
—
l-
Y
'Q

-
[

\—
- -
-~
L\
N
.s

v v

.
(]
.-
-
-

L - -
R B Y N | .

Not a servo-ready status.[]
(Shuts off the main when error occurs.)

[}
|~|‘|
)
O
.-

Preparation step 1 for trial run| |,

Then keep pressing. O
until the display of LED [J

changes to _ ¥ 71 | Keep pressing ((¥) (approx. 5 sec) [

to shift the decimal point toward [

-
|
-
U’
-
<
N
U
W
-

[ R N i
el x W = B left as the left fig. shows.
S i N
roo g
| |
. . "~ ') "~ Turns to Servo-OFFL
Preparation step 2for trialrun| | =5 4= o ¢ _ 47, cCrrrror . by pressing @

Servo-ON status Not a Servo-Ready.[J
Or SRV-ON signal is not entered.

After the Servo-ON of preparation step 2 for trial run,d

the motor runs at the preset speed with Pr3D (JPG speed) to CCW direction by pressing @ CW by

pressing @.D

The motor stops by pressing @ @ .0

After finished trial running, return to SELECTION display, referring to structure of each mode (P.60 and 61).0J

<Notes>[]

 Set up torque limit input invalidation (Pr03) to 1, run-inhibit input invalidation (Pr04) to 1 and ZEROSPD
input (Pr06) to 0.0

« If SRV-ON becomes valid during trial run, the display changes to[f ~ - 3~ ]which is normal run through
external command.[]

<Caution>[]

If such trouble as disconnection of cable or connector occurs during trial run, the motor makes [

over-run for maximum 1 sec. Pay an extra attention for securing safety.
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[Preparation]

(Clearing of Absolute Encoder |

Only applicable to the system which uses absolute encoder. You can clear the alarm and multi-turn data of
the absolute encoder.

—

[Operation at |[SELECTION display

Press four time after pressing @ to setup auxiliary function mode, [

then with (A) (y) , make a display to “:: =R A

o
—
®

©
Q
=
Q
=2
o
=

[Operation at |[EXECUTION display J

Press @ to call for O
EXECUTION DISPLAY of | 1”1 C -,

-

Then keep pressing @ until the display of Console (LED) [

changes to ,': ' B ¢ -| “ « " increases by [
{ pressing @ (approx. 5sec) O
,- .
' N - - as the left fig. shows.
Clearing of absolute encoder starts '-, - ,':,' - F
L
i i C C T
Clearing finishes oo an, ‘,: el ull = X a0
Clearing of absolute encoder [Error occursl]
completes When non-applicable encoder is D
connected

After clearing of absolute encoder finishes, return to SELECTION display, referring to structure of each
mode (P.60 and 61). O

<Remarks>[]
Don' t disconnect the console from the driver betweenSF A~ | toff «a 5K .0
Should the connector is pulled out, insert it again and repeat the procedures from the beginning.
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How to Use the Front Panel and Console

(Clearing of External Scale Error (Front panel only))
You can clear an error of the external scale.

{Operation at |[SELECTION display

Press four time after pressing @ to setup auxiliary function mode, [
then with @@ make adisplayto [ p= =

o _ D 0

—

[Operation at |EXECUTION display ]

Press @ to call for O
EXECUTION DISPLAY of ,':

-
Uy

C

Then keep pressing @ until the display of Console (LED) U

changes to

'- “ ”

- - increases by [

-
U}

{ pressing @ (approx. 5sec) O
CC i
Far - - as the left fig. shows.
Clearing of absolute encoder starts '_:, ,’: ,’-,' - ,’:
L
i ini C T C
Clearing finishes. S an, cCrror .

Clearing of absolute encoder [Error occurs[]
completes (At other control mode than full-closed [
control, and when no external scale error

has occurred)

After cleaning of External scale Error, return to SELECTION display, referring to the structure of each
mode (P.60 and 61).
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[Preparation]

Copying Function (Console Only)

[Copying of Parameters from the Driver to the Console]

~—

[Operation at |[SELECTION display

Starting from initial LED status, Press five time after pressing @ O
then press (A) (¥), to make a display to

o
—
®

©
Q
=
D
=2
o
S5

\
-~

- L
‘n_n _nc

{Operation at |[EXECUTION display

—

Press @ to call for O 2]
EXECUTION DISPLAY of

. . Wi “ _
Keep pressing @ until O 1”1 cCC - - increases by [

the console display (LED)0 pressing @ (approx. 3sec) U

changesto [PHASFE | e = =« = « | astheleftfig. shows.

Initialization of EEPROM [0 |00 0t ,C,' C' ,C ,i
of the console starts. —

,’ ,’,’ ----- Numeral decreases [
‘ as time passes.

Copying of parameters [J T I o e |
S JCC

from the driver to the console starts.

oo
‘ cCrrrroanr
-" Error display

-
Uy

Writing of parameters [
into the console EEPROM starts.

X
]
-
g
-
<
N
Uy
ey
(N}

= <Remarks>[]

o If error is displayed, repeat [J
‘ the procedures from the [

C C inni

Foorm o an beginning.l]

. Press @ for releasing error.
Copying completes normally. .

éfter copying finishes, return to SELECTION display, referring to structure of each mode (P.60 and 61)0]

<Remarks>[]

Don't disconnect the console from the driver between [FHA5F {| tolPHASE 3]

Should the connector is pulled out, insert it again and repeat the procedures from the beginning.O
<Note>[]

If the error display repeats frequently, check the broken cable, disconnection of the connector,
misoperation due to noise or failure of console.



How to Use the Front Panel and Console

(Copying of Parameters from the Console to the Driver)

—

[Operation at |[SELECTION display

Starting from initial LED status,
Press @ five time after pressing @ , then press[]

@ @ to make a display to

- - _Jno
L B o A

—

[Operation at |[EXECUTION display

Press @ to call for O

- 0 -
EXECUTION DISPLAY of (L L 1 .
1 H -' '-' “ - n
Keep pressing @ until O cC A - - increases by [

the console display (LED) O 3 ° pressing (A) (approx. 3sec) [

changes to I the left fig. shows.

Reading of EEPROM of the [ 1’" l,'l' :'l' '_'l l‘: i'
console starts. Iy
IR Numeral decreases [
‘ as time passes.
Copying of parameters from D,'-' ,’-,' ,'-,' '-, ,'- ,-'
the console to the driver starts. — —
r., v
= L _ - - -
‘ Cror i .
Writing of parameters into [ ,'-' ,'-,' ,'-,' '-, ,': :,' Error display
the driver EEPROM starts. = — <Remarks>0
(A If error is displayed, repeat the [
‘ procedures from the beginning.[]
,'.- (o '-.-' ".,. Press @ for releasing error.

Copying completes normally. .

After copying finishes, return to SELECTION display, referring to structure of each mode (P.60 and 61).[]
U

<Remarks>0]

Don' t disconnect the console from the driver between[PHASF {| toHASE 3|

ahould the connector is pulled out, insert it again and repeat the procedures from the beginning.[]

<Note>[]
If the error display repeats frequently, check the broken cable, disconnection of the connector,
misoperation due to noise or failure of console.
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[Connection and Setup of Position Control Mode]
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Control Block Diagram of Position Control Mode
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Connection and Setup of

Position Control Mode
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[Connection and Setup of Position Control Mode]

to the Connector, CN X5

iring

Wiring Example to the Connector, CN X5
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Wiring to the Connector, CN X5

(Input Circuit |

Connection to sequence input signals

» Connect to contacts of switches and relays, or open collector output transistors.[]

» When you use contact inputs, use the switches and relays for micro current to avoid contact failure.

» Make the lower limit voltage of the power supply (12 to 24V) as 11.4V or more in order to secure the primary]
current for photo-couplers.

1210 24V 7 .rcom+i7kgzm | 1210 24v 7 .rcom+i7|@m |
vt - O S -
— SRV-ON etc. | JQSRV-ON etc. |

Relay | | o |

Connection to sequence input signals (Pulse train interface) |4

(1) Line driver I/F (Input pulse frequency : max. 500kpps)C
« This signal transmission method has better noise immunity. [

- We recommend this to secure the signal transmission.[]

(2)Open collector I/F (Input pulse frequency : max. 200kpps)O
 The method which uses an external control signal power supply (Voc)O @)

* Current regulating resistor R corresponding to Voc islJ
required in this case.[] ON/OFF
« Connect the specified resister as below.
Vbcl| Specificationsd Vi 1500 ON/OFF
12vO]  1ke1/2wO % = 10mA
24V 2kQ1/2W 3)
(3)Open collector I/F (Input pulse frequency : max. 200kpps)C onore s E’Sf's|
e Connecting diagram when a current regulating resistor is not [ C 1524 OPC22.2ko0 |
used with 24V power supply. 11| Jlsionz UKD |
Max.input voltage : DC24V, [ ON/OFF _Kﬁ__:l'_VDC Hon 2 |

39: represents twisted pair. Rated current : 10mA

Connection to sequence input signalsC 0 AVZEC32 ot equvclrt
(Pulse train interface exclusive to line driver) ' HiL

PULSO
SIGN

Line driver I/F (Input pulse frequency : max. 2Mpps)C

« This signal transmission method has better noise immunity. [
We recommend this to secure the signal transmission [J
when line driver I/F is used.

ivalent

H/L
PULSO
SIGN

:@: represents twisted pair.

[ Al ]Analog command input [ i ————- 7
» The analog command input goes through 3 routes, [ |
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18).0] viv L ' |

« Max. permissible input voltage to each input is +10V. [
For input impedance of each input, refer to the right Fig. [

* When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —10V to
+10V, use VR with 2k, B-characteristics, 1/2W or larger, R
with 20022, 1/2W or larger.[]

« A/D converter resolution of each command input is as follows.[
(1)ADC1 : 16 bit (SPR/TRQR), (including 1bit for sign), 10V
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 to 3.3V

+3.3V
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[Connection and Setup of Position Control Mode]

(Output Circuit )

Sequence output circuit

e The output circuit is composed of open collector transistor
outputs in the Darlington connection, and connect to relays or
photo-couplers.[]

« There exists collector to emitter voltage, Vce (SAT) of approx.
1V at transistor-ON, due to the Darlington connection of the
output or. Note that normal TTL IC cannot be directly connec-
ted since it does not meet VIL.[

e There are two types of output, one which emitter side of the
output transistor is independent and is connectable individual-
ly, and the one which is common to — side of the control pow-
er supply (COM-).00

« If a recommended primary current value of the photo-coupler
is 10mA, decide the resistor value using the formula of the
right Fig.

Install toward the direction as [[I
the fig_.sp%s_v\lth(_nﬂa_il.
[Een .
LALM+ etc. |
| ¥
ALM- etc. |
12 to 24V +
Vbc i !
502 |
,ZSP, TLC— |
4lTCOM—D ﬁ ¥ |
Max. rating 30V,
Voc[ VI-2.5 0
R[E] - Vel V25 V] ]1_0 [V 50mA

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

Line driver (Differential output) output

* Feeds out the divided encoder outputs (A, B and Z-phase) in
differential through each line driver.[]

At the host side, receive these in line receiver. Install a termi-
nal resistor (approx. 330Q) between line receiver inputs with-
out fail. [

AM26LS31 or [1
| equivalent
121 |

3 o)z

AM26LS32 or equivalent

<

« These outputs are not insulated.

:@: represents twisted pair.

— ;
<
—<F] 0224 [

|

GND i25 !

]

Connect signal ground of the host O
and the driver without fail.

Open collector output

* Feeds out the Z-phase signal among the encoder signals in
open collector. This output is not insulated.

¢ Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar-
row.

:@: represents twisted pair.

! S50mA |

High speed U/

photo-coupler O I J
(TLP554 by Toshiba or equivalent)' - — - — - — - — -

Analog monitor output

e There are two outputs, the speed monitor signal output (SP)
and the torque monitor signal output (IM)C

e Output signal width is £10V.0

e The output impedance is 1kQ. Pay an attention to the input
impedance of the measuring instrument or the external circuit
to be connected.[

<Resolution>

(1) Speed monitor output (SP)O

——————— 4318P 1keO |

' Measuringm T = <l |

, instrumentr , .

| ort] | | |

I externald 42 M 1keo

' circuit o — <l |
|

|____|__l

17| GND

With a setup of 6V/3000r/min (Pr07=23), the resolution converted to speed is 8r/min/16mV.[

(2) Torque monitor output (IM) O

With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.
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Wiring to the Connector, CN X5

Input Signal and Pin No. of the Connector, CN X5

(Input Signals (common) and Their Functions )

Title of signal

Pin No.

Symbol

Function

I/F circuit

Power supply for O
control signal (+)

7

COM+

e Connect + of the external DC power supply (12 to 24V).0
« Use the power supply voltage of 12V = 5% — 24V = 5%

-u

Power supply for O
control signal (-)

41

COM-0

« Connect — of the external DC power supply (12 to 24V).O0
* The power capacity varies depending on a composition of I/O circuit. 0.5A
or more is recommended.

-0

CW over-travel O
inhibit input

CWL

 Use this input to inhibit a CW over-travel (CWL).O

e Connect this so as to make the connection to COM- open when the
moving portion of the machine over-travels the movable range toward CW.[]

* CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".0

* You can select the action when the CWL input is validated with the setup
of up Pré6 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)

[SI[]

pP.84

CCW over-travel 0
inhibit input

CCWL

 Use this input to inhibit a CCW over-travel (CCWL).OI

» Connect this so as to make the connection to COM- open when the moving
portion of the machine over-travels the movable range toward CCW.[J

e CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".00

* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)

[SI[]

pP.84

damping control
switching input

VS-SEL

« Function varies depending on the control mode.

* Becomes to a speed-zero clamp input (ZEROSPD).
Pro6[Connection to COM-{1 Contentl

-0 ZEROSPD input is invalid.O
open Speed command is 00
closel Normal actiond
openl] Speed command is to CCW0
close Speed command is to CW.
omln case Pr06 is 2 at torque control, ZERPSPD is invalid.O

Velocity/(l
Torque O

control =

* Becomes to an input of damping control switching (VS-SEL).00

Position/O|« While Pr24 (Damping filter switching selection) is 1, the
Full-closedl 1st damping filter (Pr2B, Pr2C) will be validated when you
open this input, and the 2nd damping filter (Pr2D, Pr2E)

control ; . g
will be validated when you connect this input to COM-.

[SI[]

P.84

Gain switching O
input O

or [

Torque limit
switching input

GAIND

TL-SEL

e Function varies depending on the setups of Pr30 (2nd gain setup) and
Pr03 (Selection of torque limit).

Pro3[j Pr30[]Connection to COM-[1 ContentO
ad oo open[ Velocity loop : PI (Proportion/Integration) action(]
closeld Velocity loop : P (Proportion) action
O  when the setups of Pr31 and Pr36 are 2
open 1st gain selection (Pr10,11,12,13 and 14)0
close 2nd gain selection (Pr18,19,1A,1B and 1C)
when the setups of Pr31 and Pr36 are other than 2
invalidd
* Input of torque limit switching (TL-SEL)O
* Pr5E (Setup of 1st torque limit) will be validated when you
open this input, and Pr5F (Setup of 2nd torque limit) will
be validated when you connect this input to COM—.

[y
oloo o o|lg

el

e For details of 2nd gain switching function, refer to P.243 "Gain Switching

[SID

P.84

Function" of Adjustment.




[Connection and Setup of Position Control Mode]

Title of signal |PinNo., Symbol Function I/F circuit
Electronic gear O | 28 DIV * Function varies depending on the control mode. [SI[]
(d|V|_S|o_n/[|_ « You can switch the numerator of electronic gear.O P.84
multiplication) U B « By connecting to COM—, you can switch the numerator of
switching input Position/O| electronic gear from Pr48 (1st numerator of electronic

Full-closed D gear) to Pr49 (2nd numerator of electronic gear)d

controld |« For the selection of command division/multiplication, refer
O to the table of next page, "Numerator selection of
O command scaling"[]
O « Input of internal speed selection 3 (INTSPD3).0

Velocity |¢ You can make up to 8-speed setups combining INH/

controld | INTSPD1 and CL/INTSPD2 inputs. For details of setup,
0 refer to the table of P.131, "Selection of Internal Speed".[]

Torque control| « This input is invalid.

<Caution>0]
Do not enter the command pulse 10ms before/after switching.

* Numerator selection of electronic gear
CN X5 Pin-28(]

3O |01U0D) UONISOd
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Setup of electronic gear

DIvVO
0 1st numerator of electronic gear (Pr48) x 2 'ultiplier of command scaling (PraA)
u Denominator of electronic gear (Pr4B)
Openl or
0 Encoder resolution*

- * Automatic setup by O
O Command pulse counts per single turn (Pr4B) setting up Pr48 to 0

Multiplier of command scaling (Pr4A)

O 2nd numerator of electronic gear (Pr49) x 2
o Denominator of electronic gear (Pr4B)
Short or

Encoder resolution*

- * Automatic setup by O
Command pulse counts per single turn (Pr4B) setting up Pr49 to 0

Servo-ON input 29 SRV-ON | ® Turns to Servo-ON status by connecting this input to COM-.O0 [SI

» Turns to Servo-OFF status by opening connection to COM-, and current P.84
to the motor will be shut off. O

* You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).O

<Caution>[

1.Servo-ON input becomes valid approx. 2 sec after power-on.J
(see P.42, "Timing Chart" of Preparation.)

2.Never run/stop the motor with Servo-ON/OFF.[J

3.After shifting to Servo-ON, allow 100ms or longer pause before entering
the pulse command.
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Wiring to the Connector, CN X5

Title of signal

Pin No.

Symbol

Function

I/F circuit

Deviation
counter clear
input

30

CL

¢ Function var

ies depending on the control mode.

|

O o0Ooag

O
Position/0]
Full-closed]

controlld
0

Oooag

¢ Input (CL) which clears the positional deviation counter
and full-closed deviation counter.[]
* You can clear the counter of positional deviation and [
full-closed deviation by connecting this to COM-.[J
¢ You can select the clearing mode with Pr4E (Counter clear
input mode).
Pr4el] Contentd

ad Clears the counter of positional devia-

od tion and full-closed deviation while CL is
connected to COM-.[1
Clears the counter of positional deviation
and full-closed deviation only once by
connecting CL to COM- from open status.O
2 CL is invalid

=
10

[ Default] O
U

d

Velocity O
controld

0

« Input of selection 2 of internal command speed (INTSPD2)[]

¢ You can make up to 8-speed setups combining INH/
INTSPD1 and CL/INTSPD3 inputs. For details of setup,
refer to the table in P.131, "Selection of Internal Speed" of
Velocity Control Mode.[]

Torque Bontrol

e This input is invalid.

[SID

P.84

Alarm clear input

31

A-CLR

¢ You can release the alarm status by connecting this to COM- for more

than 120ms.

ad

* The deviation counter will be cleared at alarm clear.[J
¢ There are some alarms which cannot be released with this input.]
For details, refer to P.252, "Protective Function " of When in Trouble.

[SID

P.84

Control mode
switching input

32

C-MODE

¢ You can switch the control mode as below by setting up Pr02 (Control

mode setup)

to 3-5.

Pr02 setup(]

Open (1st)O Connection to COM- (2nd)]

30

Position control] Velocity controld

40

Position control Torque controld

5

Velocity control Torque control

<Caution>[]

Depending on how the command is given at each control mode, the action

might change

rapidly when switching the control mode with C-MODE. Pay

an extra attention.

[SIH

P.84

Inhibition input
of command
pulse

33

INH

» Function varies depending on the control mode.

d
O

Position/O
Full closed(]
control

¢ Inhibition input of command pulse input (INH)O
e Ignores the position command pulse by opening the
connection to COM-J
¢ You can invalidate this input with Pr43 (Invalidation of
1 command pulse inhibition input)
Pra30
(o]
1(Default)

Contentld
INH is valid.d
INH is valid.

ad
Velocity[
controll
O

« Selection 1 input of internal command speed (INTSPD1)0
eYou can make up to 8-speed setups combining
INH/INTSPD2 and CL/INTSPD3 inputs. For details of the
setup, refer to the table of P.131, [
"Selection of Internal Speed" of Velocity Control Mode.[

Torque control

* This input is invalid.

[SID

P.84
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[Connection and Setup of Position Control Mode]

(Input Signals (Pulse Train) and Their Functions )

You can select appropriate interface out of two kinds, depending on the command pulse specifications.
* Pulse train interface exclusive for line driver

Title of signal |PinNo| Symbol Function I/F circuit
Command pulse 440 PULSH10O | * Input terminal for position command pulse. You can select by setting up (P12
input 10 0 0 Pr40 (Selection of command pulse input) to 1.00 P.84

» This input becomes invalid at such control mode as velocity control or
O 450 PULSH2O torque control, where no position command is required.Od

o 0 0 « Permissible max. input frequency is 2Mpps.O

Command pulse 460! SIGNH1O | * You can select up to 6 command pulse input formats with Pr41 (Setup of
command pulse rotational direction) and Pr42 (Setup of command pulse

sign input 1 a O .
input mode). O oo
47 SIGNH2 For details, refer to the table below, "Command pulse input format". 2 3
» Pulse train interface oS
Title of signal |PinNo., Symbol Function I/F circuit z §
Command pulse 10 opcio |° Input terminal for the position command. You can select by setting up Pr40 [PI1[] %Z
input 200 (Selection of command pulse input) to 0.0 P.84

30 PULS10 |« This input becomes invalid at such control mode as the velocity control or
- torque control, where no position command is required.]

g 40 PULS20 |« permissible max. input frequency is 500kpps at line driver input and
Command pulse 20 OPC2[] 200kpps at open collector input.]

* You can select up to 6 command pulse input formats with Pr41 (Setup of
50 SIGN10O command pulse rotational direction) and Pr42 (Setup of command pulse
input mode). O

6 SIGN2 For details, refer to the table below, "Command pulse input format".

sign input 2

*» Command pulse input format
Pr41 Setup value [Pr42 Setup value [l Command O O

(Setup of O (Setup of O Signall]
command pulse licommand pulse [ pulse O e CCW command CW command
rotational direction)| input mode) format
- t1 tl t1 tl
2-phase pulse[] Aphase [~ | A1

with 90° 0 | puULSO IEn
0or2 differenced | gigN | BPhese H =1

1 t1 ‘11 ‘tl

(A+B-phase) B-phase advances to A by 90°.| B-phase delays from Aby 90",
t3
CW pulse train[J —
0 1 pUs g PULSO —e
CCW pulse train SIGN

t2 t2
Pulse train 0| pyLsno _ LI
3 +0 SIGN A : s e PULS and SIGN repre-
Sign Jts‘ O T sents the outputs of pulse
2-phase pulse[J ot u ot Ut train in.put circuit. fzefer
0 or 2 with 90°0 | PULS J} 5 Lﬂ: : L —J: : bJ} : L to tht_euflg. of P.84, "Input
differenced | SIGN B'Phaw W Circuit".[] _
(A+B-phase) B-phase delays from Aby 90'.| B-phase advances to Aby 90" In case of CW pulse train
P Yy y = g Y21+ CCW pulse train and
CWpulse trainll pyy gpf = LT = pulse train + sign, pulse
1 1 cow +IsDe rain| SIGN e = N train will be cap tured at
pu : 2 2 the rising edge.l]
Pulse train O S e I e Y I I * In case of 2-phase pulse,
3 +[ PULSO it4 15 5 14 15 3 pulse train will be cap-
Sign SIGN H;’ CHD ‘:Lte tured at each edge.
» Permissible max. input frequency of command pulse input signal and min. necessary time width
. Permissible max. [1 Minimum necessary time width
Input I/F of PULS/SIGN signal g
P ¢ input frequencyr) ti10 | teo | tso | tan | tso | ten
Pulse train interface exclusive for line driverQd] 2Mppsd | 500ns[1250ns[1250ns[1250ns1250ns[1250ns([
Pulse train interface Line driver interfacel 500kpps0 | 2usO| 1usO| 1usO| 1usO| lusO| lusO
Open collector interface 200kpps 5us | 2.5us | 2.5us | 2.5us | 2.5us | 2.5us

Set up the rising/falling time of command pulse input signal to 0.1us or shorter.
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Wiring to the Connector, CN X5

(Input Signals (Analog Command) and Their Functions |

Title of signal

Pin No.

Symbol

Function

I/F circuit

Speed command
input O

or[J

Torque command
input

14

SPR[]
O
O
TRQR

« Function varies depending on control mode.

Pro2(

Control mode

i Function

O
g
g

w
O

O

0
PosiEon/D
Velocity

DI:I

* Input of external speed command (SPR) when the
velocity control is selected.]
e Set up the gain, polarity, offset and filter of the
Speed command with; O
Pr50 (Speed command input gain)O]
Pr51 (Speed command input reversal)
Pr52 (Speed command offset)
Pr57 (Speed command filter setup)

Oooooooood

I
|

0 OO0 o0ooOo

O 0000 oOog

Position/O
Torquel

O

Oo0ooQo

=

e Function varies depending on Pr5B (Selection of
torque command)

Pr5BI]] Content

» Torqgue command (TRQR) will be selected.[]
» Set up the torque (TRQR) gain, polarity,
offset and filter with; O
Pr5C0O(Torque command input gain)J
Pr5D0(Torque command input reversal)[]
Pr520(Speed command offset)
Pr570(Speed command filter setup)

 Speed limit (SPL) will be selected.]

» Set up the speed limit (SPL) gain, offset
and filter with; O

Pr50 (Speed command input gain)[

Pr52 (Speed command offset)[

Pr57 (Speed command filter setup)

PoogoodS oo

Others

Other control

mode

B This input is invalid.

*The resolution of the A/D converter used in this input is 16 bit O
(including 1 bit for sign).0]
+ 32767 (LSB) = +10[ V], 1[ LSBD.3[ mV]

[AID
P.840
O

*Function becomes valid when the control mode with underline ( 1/ 1 )0

<Remark>0

Do not apply voltage exceeding =10V to analog command input of SPR/TRQR.
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[Connection and Setup of Position Control Mode]

Title of signal

Pin No.

Symbol

Function

I/F circuit

CCW-Torque
limit input

16

CCWTL

* Function varies depending on Pr02 (Control mode setup).

Pro2(

Control model]

I Function

Torque Controll]

I

O

Position/Torquel]
|

[ i [

 Function varies depending on Pr5B (Selection of
torque command)

Content
This input becomes invalid.O

e Torque command input (TRQR) will be
selected.[
e Set up the gain and polarity of the com-
1 mand with; O
Pr5C (Torque command input gain)
Pr5D (Torque command input reversal)(
« Offset and filter cannot be set up.

Pr5BI[
oQ

O

0o

OO0 pPpooOood

a1
|

O o

|
Velocity/O
Torque
g

* Becomes to the torque command input (TRQR).O

« Set up the gain and polarity of the command with; O
Pr5C (Torque command input gain)J
Pr5D (Torque command input reversal)[

« Offset and filter cannot be set up.

0
Position/Torque
Velocity/Torque

Other
control mode

* Becomes to the analog torque limit input to CCW
(CCcwTL).O

 Limit the CCW-torque by applying positive voltage
(0 to +10V) (Approx.+3V/rated toque)

« Invalidate this input by setting up PrO3 (Torque limit
selection) to other than 0.

* Resolution of A/D converter used in this input is 16 bit O
(including 1 bit for sign).O
+511[ LSB] =11.9[ V], 1[ LSB]23[ mV]

[AI[]

P.840
g

input

CW-Torque limit

18

CWTL

* Function varies depending on Pr02 (Control mode setup).

Pr02[]

Control modeffl

Function

20
4[]
50

Torque control
Position/Torque
Velocity/Torque

le This input becomes invalid when the torque control
1 is selected.

d

40
50
Other

0
Position/Torque
Velocity/Torque

Other
control mode

e Becomes to the analog torque limit input to CW
(CwTL).O

« Limit the CW-torque by applying negative voltage O
(0 to —10V) (Approx.+3V/rated toque). O
Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.

* Resolution of A/D converter used in this input is 16 bit O
(including 1 bit for sign).O
+511[ LSB] =11.9[ V], 1[ LSBR3[ mV]

[AI[D

P.840

*Function becomes valid when the control mode with underline (L1 /7 )J
is selected while the switching mode is used in the control mode in table.[

<Remark>[]

Do not apply voltage exceeding £10V to analog command input of CWTL and CCWTL
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Wiring to the Connector, CN X5

Output signal and Pin No. of the Connector, CN X5

(Output Signals (Common) and Their Functions)

Title of signal |PinNo| Symbol Function I/F circuit
External brake 0 | 110| BRKOFF+[] * Feeds out the timing signal which activates the electromagnetic brake of the motor.0] [SO11]
release signal 10 | BRKOEE—[]°® Turns the output transistor ON at the release timing of the electro- P.85

magnetic brake.
e You can set up the output timing of this signal with Pr6éA (Setup of
mechanical brake action at stall) and PréB (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)
Servo-Ready O 350 S-RDY+0O | * This signal shows that the driver is ready to be activated.0 [SO11
output 34 S-RDY-[]| * Output transistor turns ON when both control and main power are ON but P.85
not at alarm status.
Servo-Alarm [ 370/ ALM+0O | e This signal shows that the driver is in alarm status..0] [SO11
output 36 ALM—[] |* Output transistor turns ON when the driver is at normal status, and turns P.85
OFF at alarm status.
Positioning 390| AT-SPEED+ [1* Function varies depending on the control mode. [SO11
completel 38 | AT-SPEED-[J O  Output of positioning complete (COIN)O P.85
(In-position)d 0 * The output transistor will turn ON when the absolute value
0 Positiond| of the position deviation pulse becomes smaller than the
controld | setup value of Pr60 (Positioning complete range).[]
0  You can select the feeding out method with Pr63 (Setup of
- positioning complete output).]
0 » Output of full-closed positioning complete (EX-COIN)O
» The output transistor will turn ON when the absolute value
FuII-c%sed I of full-closed-position deviation pulse becomes smaller
controld | than the setup value of Pr60 (Positioning complete range).(]
0 * You can select the feeding out method with Pr63 (Setup of
positioning complete output).Od
VeIoHity/D « Output at-speed (speed arrival) (AT-SPEED)O
Torquel |+ The output transistor will turn ON when the actual motor
control speed exceeds the setup value of Pr62 (In-speed).
Zero-speed 120 ZSPO |+ Content of the output signal varies depending on PrOA (Selection of ZSP output).0 | [SO2[
detection [ 41| (com-) |* Default is 1, and feeds out the zero speed detection signal.[] P.85
output signal « For details, see the table below, "Selection of TLC,ZSP output".
Torque in-limitQ 400 TLCO | Content of the output signal varies depending on Pr09 (Selection of TLC output).O] [S0211
signal output 41| (com-) |* Default is 1, and feeds out the torque in-limit signal.C] P.85
« For details, see the table below, "Selection of TLC,ZSP output".

* Selection of TCL and ZSP outputs

Value of[d 3 "
Pro9 or ProA X5 TLC : Output of Pin-40 X5 ZSP : Output of Pin-12

e Torque in-limit output (Default of X5 TLC Pr09)0
OE' The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.[]
- « Zero-speed detection output (Default of X5 ZSP PrOA)C
10 The output transistor turns ON when the motor speed falls under the preset value with Pr61.0]
e Alarm signal outputd
The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,
battery alarm, fan-lock alarm or external scale alarm.[]
* Over-regeneration alarm(J
The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.[]
* Over-load alarmO
The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.[]
« Battery alarm[J
The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.0
e Fan-lock alarm0
The output transistor turns ON when the fan stalls for longer than 1s.[]
» External scale alarmO
The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
(adjustment on mounting is required). Valid only at the full-closed control.[]
* In-speed (Speed coincidence) output]
The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.

N o
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[Connection and Setup of Position Control Mode]

(Output Signals (Pulse Train) and Their Functions

Title of signal |PinNo| Symbol Function I/F circuit

A-phase outputD | 210/ OA+0 |« Feeds out the divided encoder signal or external scale signal (A, B, Z-
0 0 0 phase) in differential. (equivalent to RS422)0] P.85
* You can set up the division ratio with Pr44 (Numerator of pulse output
- 220] OA-U division) and Pr45 (Denominator of pulse output division)[

g 0 0 * You can select the logic relation between A-phase and B-phase, and the
B-phase outputd | 480 OB +0 output source with Pr46 (Reversal of pulse output logic).[]

* When the external scale is made as an output source, you can set up the

a O O . .
interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).[]
. 490 OB -0 |+ Ground for line driver of output circuit is connected to signal ground (GND)
] O O and is not insulated.(
Z-phase output 230 0z +0O0 |*Max. output frequency is 4Mpps (after quadrupled) g g
O 0 S8
24 0z -0 €s
S &
=E
Z-phase output 19 cz * Open collector output of Z-phase signall] [PO2[1 | B
» The emitter side of the transistor of the output circuit is connected to the P.85
signal ground (GND) and is not insulated.
<Note>[]
* When the output source is the encoder]
« If the encoder resolution X E:jgmis multiple of 4, Z-phase will be fed out synchronizing with A-phase.

In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with
A-phase because of narrower width than that of A-phase.

. Pra41] . . Praa] .
when the encoder resolution Pras is multiple of 4, when the encoder resolution Pras is not multiple of 4,
A ] L A ] L
B I B I
z z ]
synchronized not-synchronized

* In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig. [
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor [
one revolution or more to make sure that the Z-phase is fed out at least once before using.
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Wiring to the Connector, CN X5

(Output Signals (Analog) and Their Functions |

 You can set up the scaling with PrO7 value.

Pro7 [Tontrol mode

Function

o Motor O |° Feeds out the voltage in proportion to the motor
0-40 speed] speed with polarity. + : rotates to CCW[

0 P — ! rotates to CW[

O - « Feeds out the voltage in proportion to the command
5_9 Command [f speed with polarity.[]

speed

+ : rotates to CCWO
— . rotates to CW

Title of signal |PinNo| Symbol Function I/F circuit
Torque monitor 42 IM * The content of output signal varies depending on Pr08 (Torque monitor
signal output (IM) selection).[] S P.85

« You can set up the scaling with Pr08 value.
Pr08 | Content of signal Function
O O » Feeds out the voltage in proportion to the motor
0,0 | Torquel | torque command with polarity.[]
11,1201 command + : generates CCW torquel]
O O —: generates CW torquel]
- - » Feeds out the voltage in proportion to the positional
. Positﬁ)nal[ deviation pulse counts with polarity.[]
1-50 deviation] + : positional command to CCW of motor position(]
HD o —: positional command to CW of motor position[
0 - - Feeds out the voltage in proportion to the full-
% closed deviation pulse counts with polarity.O
8 Full-closed[l + : positional command to CCW of [
6-10| geviation external scale position[
— : positional command to CW of O
external scale position
Speed monitor 43 SP » The content of the output signal varies depending on Pr07 (Speed monitor Xeln
signal output (IM) selection).O P.85
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[Connection and Setup of Position Control Mode]

(Output Signals (Others) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit
Signal ground 13,15,0 GND « Signal ground -0
17.25 « This output is insulated from the control signal power (COM-) inside of the
' driver.
Frame ground 50 FG » This output is connected to the earth terminal inside of the driver. -0
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Wiring to the Connector, CN X5

Connecting Example to Host Controller

(Matsushita Electric Works, FPG-CSZT]

PLC

Driver

FPG-C32T(FP2) Ad-series
ki
YOI 294 a1 30/PULSL cw
CV|VD d X ( ) 2200057 Bommand
O : (
G O . H aglpuLs? e
2%Q
Y10-praA 50| SIGN1| cow o
cew o ;, ( ) >< ( ) 220900 /lﬂggrlﬁﬁwgnd
pulse command 0 ;
output 0 Y v 60 SIGN2 input
6k
F:rs SX 20 M 1on czo
Origin input § Z-phase [}
COMB 0 0 output
Cle > 1 130 GNDL]
O 70/ COM+H
4.7k counter clear
il N b
Deviation 0 l< YaQ [ 300 CLO Z input
t t output 4.7kQ0 y
counter reset outpu @] 29[ISRV-ONE :] 0 %%ruvto ON O
% 4.7kQr)Gain O
u | = A =t
4.7kQ0
0 hefhon—=| 310A-CLREKHS—thair "
output é 4.7kQCCW O
clolil —| ST CewL }5‘:'* ot |
Origin proximity 0 552 axor] 4.7kQI CW [
input 1 X3 —= 80 CWLLKH—=— over-travell]
§ inhibit input
O -~ o
QCW limit excess [ ? 350S-RDY+ ggtrl\)/gt-Ready i
input X5 — 34[B-RDY—::
0 toOd
CW limit excess [ PLCIIOT S7TOALM+L Servo-Alarm [
input 2S¢ 5.6k input output
—1+— X6 — 3601 ALM-L[}
i 39[|]COIN+'D Positilorzin% O
-, - complete
o
Semap G o ! 3srjcoin- oupt
CCW limit O o o
sensor — \
CW limit O o e G SOl
sensor
GND + 24V
DC24V O
Power supply
<Remark>

I@Z represents twisted pair wire.
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[Connection and Setup of Position Control Mode]

(Matsushita Electric Works, FP2-PP2 AFP2430

PLC
FP2-PP2 AFP2430 Ad-series o
- Al FA A+ 30jPULSY cw il 23
pulse command O % 220052 Eommand >
output Bl 40|PULS2 input g §
cow O A2 A A- 50/ SIGN1I cew o g5
pulse command O % ( ) ( ) 2200 &ggns]ﬁ]and c =
output B2 [ 1 60 SIGN2 input
2209Q(]
A4 A AH 230 0z+( —
Origin input é ( ) ( ) 3] ouFt,put
B3 [ v 240 OZ-0O
130 GNDE—77>7
70/ COM+ H
4.7kQ(]
Betsan (] < A6 300 CLO = i
counter reset output 4.7k N
B6 | 290fsRVONE T
1.6QC] 4.7k Gain switching/l
J— 3—K]'D— ¢ Torque limit
Origin proximity O AT from0 270GAINITC ? switching input
input 4.7kl Al I
" B7 e 0) ! 310A-CLRIEKHS 4 o ©°
— 9[J]CCWL z USS oc\%\p—ltgvel[
? inhibit input
4.7kl cw O
—= 80 CWLLHKH—=— over-travell]
= inhibit input
FG |A19 I 35[]S-RDY+EIT Setrvot-Ready[
outpu
FG |B19 — 340S-RDY-F—
— toO
— PLCIO )
External O =l input S7TUALM+[ :] Servo-Alarm [
power supply input 2av-0l 20 L | a6t ALV output
n 39[|]CO|N+ Elﬁ, chrﬂtiI%QLn%D
Semaor ™ S | ———
CW limit O o © tod
sensor —— PLC I/O 2 41 COM—[]
CCW limit O ® © input
sensor —
GND + 24Vl
DC24v O
Power supply
<Remark>

I@Z represents twisted pair wire.
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Wiring to the Connector, CN X5

( Yokogawa Electric , F3SNC11-ON |

F3NC11-ON Ad-series
cwn % 191k (’\) : X : (f\) 30/PULSL oW
2200 17 pulsel
e 2004 7 acjpuLs?
THTAY N I
e [é 17(H ( ) X ( ) S50/ SIGN1 /1,C(fWDD
| d 220Q pulse
gﬂt'saitcomman O 180 - 60|SIGN2 E:no’;\aTand
1kQ
o 5 70 a- 230) 0z+1]
ergln line driver O ( ) ( ) 3] Z-phase [}
input e 8 240 OZ-0O output
g 130 GNDE—77>7
3.5kQ(]
9alk 70/ COM+H
_Emergency stop é 47kel
input 9brf 300 CLO —KH:H% = e
4.7kQ o
0 ~~! 290JSRV-ON H—KI-EHé S
4.7k Gain switching/|
0 —{ 270GAINTC a—éHZH Torge I 1
fromd 4.7kQl Alarm clear
5V power supply [ V+ 110 picioy | 3LJA-CLRIEK——"tnput
for pulse output [GND 128 output é el va%\p-/tgvel
I —1 9 ccwL 3‘§':'_' inhibit input
4.7kQllcw O
0 —1 80 CWLL over-travell
= inhibit input
o 1 =~ 350S-RDY+ Servo-Ready ||
CCW limit input é 3.5kl output
4 r| 340S-RDY—|
tol
. O P(I).C o7 S7HALM+ Servo-Alarm [J
CW limit input 4573 510l input output
5 H 360 ALM—L
§ u =1 39[|]COIN+§ ;1 Positilor;in%D
Origin proximity O . compiete
input 30 3 > 38[|]CO|N— output
_‘ H 41 | COM-[I
Oridi imity [
Séﬁ;g:)?rommny O/O |
SoUImiO + e @ (.
S limit O o_o GND +5vE] |GND + 24vi)
DC5v O DC24V O
Power supply Power supply
<Remark>

I@Z represents twisted pair wire.

98



[Connection and Setup of Position Control Mode]

(Yokogawa Electric , F3YP14-ON/F3YP18-ON |

PLC

F3YP14-ON/F3YP18-ON A4-series
| NS : - o
cwa 14alFA A 30/PULSY] enn g 3
pulse command O 220Q[3¢/¥ command S 2
output 13all- o 4[PULS2 input o §
e 12alpA AH 50/ SIGN1 ccw D Sg
pulseld S5
pulse command [ % ( ) X ( ) 220Q /1/_(:ommand 2 o
output 1lalty v 60 SIGN2 input
240
o 2 150 A A 230 OZ+L
ergln line driver Dé ( ) ( ) 3] ga;gggtse 0
et 16alfy o 240 0z-0
O 13[] GND[—77>7
O 70 COM+H
4.7k
K] — Counter clear
Deviation pulse clear 10al 300 CLO ? input
i | output 4,7k -
SN o ——{ gal] —~| 290JSRV-ON i
% 4.7kOT] (TSain svvli,tchtin I
O —{ 270GAIN/TC 3—K]'D—‘§ svovgﬁcl?l?nglyni]rllput
4.7k Al |
8bC rom <= 310A-CLREKET S nput
5V power supplyC| V+ output % cew O
for pulse output |GND 8all — 9nlccwL el p\;lelr)-{ravelt[
Z inhibit inpu
4.7kQM CW O
0 —| 80 CWLLK——"over-travell]
inhibit inpu
= hibit input
o lal = 350S-RDY+[ :]Servo—Ready[
CCW limit input é 7 akal . 1 ads rov— output
told
L O _P?_C IIO<]<+ 37U ALM+] Servo-Alarm [
CW limit input 4577 skall - input 260 ALV ,:l output
O 1 39[|]CO|N+ Positilor:in%D
Origin proximity O COMPPELE
input [atZIps H 380COIN-| output
_‘ H 41 |COM-[I
Oridi imity 0
c élr?lsrl) Proxmlty O/O |
Sensor - o« o — | 3 |
SomsortH ¢« e GND +5v] [GND + 24vif
DC5Vv O DC24v O
Power supply Power supply
<Remark>

I@Z represents twisted pair wire.
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Wiring to the Connector, CN X5

(Omron, CSIW-NC113

CS1W-NC113 A4-series
6k : :
cwo 2 A6 —A - 30PuLsy cwo
pulse command O ( ) X : ( ) 2200 /lﬂgommand
output 0 40PULS2 Input
1.6kQ[
ccw o 2 AsTH» 50 SIGNA ccw O
pulse command O pulse
output 0 60| siGN2 R i
Y Y
150Q L | A
_Origitn line driver O 4 Al6k ’( ) ( ) 230 Oz+[ Z-phase 0]
inpu SE g output
Al4H AvA: v 240 OZ-0
Power supply 0 | V+ Al 13[]] GND[—”!
for output GND A2Eb 70 coM+ B
-4 [T
4.7kQ[
Deviation 0 Al10H-> > 300 CLO FK=— %(;)u&\tter clear
counter reset output . SorlSRV-ON Z 2.7ko] _Servto-ON .
iy -ONFKH—— inpu
L ¥ 47 Gaintl
A24p —{ 270 AN o
i ZFa.TKQl 4.7k Alarm cl
stop input A20E gfg}%ﬁ_» 310A-CLRIKEAS inSﬂT clear
output é 4.7kor) CCW O
A . U —1 9[J]CCWL] over-travel [
Origin proximity(] Zza vl Z . g\f;\llblg input
input - A21 B —{ 80 CWLOK-——"over-travel]
é inhibit input
CCW limit excessO] g o =~ 350JS-RDY+ Servo-Ready ||
input output
g A23B —{ 340IS-RDY-
imi D oot = 370 ALM+ |
CW limit excess [ PLC I/Of] Servo-Alarm [
input &S 4.7kQ0 input output
A22 —{ 360 ALM-[]
=71 39[ICOIN+ D Positilortlin%lil
Origin proximity O compiete
sensor Se | 38[ICOIN-I output
CCW limit O e o
sensor -
. 4 41 [COM-(I
N
GND + 24Vl
DC24v O
Power supply
<Remark>

I@Z represents twisted pair wire.
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[Connection and Setup of Position Control Mode]

(Omron, CS1IW-NC133 |

PLC

CS1W-NC133 Ad-series
H H o9
A5[HA- —A- 30JPULSY cwo 2=
cwo I:é ( ) ( ) s anorsz e el s
comman =
Pt A6 APULS2 T g3
A A , =4
ot A8THY 60| SIGN2 input
0!
o 8 AL6BA ot 231 0z+1]
Origin line driver O ( ) ( ) 3] Z-phase [
R o AL4BY H 240 oz-0 ot
24V [ V+ All:l_ 13[] GNDE—77>7
power supply O GND
for output ‘ A2[] 70 COM+ H
4.7kQM ¢ |
Deviation [ A10B 300 CLO _g_:'_‘ in(:)ulzlttercear
counter reset output L/\J 0 | 290lSRV-ON 4.7kQ] .SethO'ON o
-ONFKH= inpu
= .
4.7k GainCl.
A241 —= 270 GAINOHKH—=— switching 0
Emergency 0 £&~24 7kl i from0 ¥ 4.7kQMl Alarm clear
stop input A20H PLC |/Oﬁ_> 310A-CLR input
output é 4.7kqn CCW O
. — 9 cewL }KH:H% A
Origin proximityT): &7, 7¢o(p 4.7k CW O
input A21B— — 80 CWL[—g-:»— p\‘]e{)-{ravelt[
InNIoIt INnpu
> |:| t—] - |
CCW limit overd ol D )| Setrvot—Ready |
input 4%l A23h T — | outpu
T ] - —p
0 P SLY
CW limit over inputé ) iF:1L;§:ultlo 7| 37T ALM+ [ :] ES{F\)/S{AIarm 0
A0S 22k [ [ - 360 ALM-[—
e =t
A4 H 38[COIN-| oHRe
H 41 |COM-[I
Origin proximity B o o |
sensor
CCW Ilimit O o O
sensor 7 7 ? 7
CW limit O o O GND + 5Vv([] GND + 24V[j
sensor DC5V O DC24V O
Power supply Power supply
<Remark>

I@Z represents twisted pair wire.
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Wiring to the Connector, CN X5

(Omron, C200H-NC211 |

102

C200H-NC211 Ad-series
Lo 5 A1 3pPULSL S
Pulse (CW+CCW)[I ( ) X i ( ) 2200 /lﬂpulselil
output 0 v 40PULS2 fr%ﬂ?and
Directional output il = '( } X (A) >t SIGN1 C?WEF
220QC5 M Porne
0 H 60/SIGN2 Conmand
15007 A ~
Origin line driver O 2 9 '( ) ( ) o E}] Z-phase [}
t output
ey [ 1103 H 240 0z-0O e
100 1300 GND[—”5
Power supply O A
for output b 23003 70 COM+ 5
| } 4.7kQl counter clear
Deviation O [(L 4 1 1 300 CLU _5_:'_‘ input
counter reset output 0 291ISRV-ON 4.7kQ] _Servto-ON 0O
- -ONFKH—— inpu
¥ 4.7kQr) Gainll
22(] —= 270 GAIND—E—D—' Swiching [
Emer_gency O % 2kQr] 4.7kQ(
stop input ED—) 191] o ot —={ 31A-CLRIFKS—3 g ©=*"
output % 4.7kQm CCW O
O — 9] CCWLI over-travel [
o ity % % inhibit input
rigin proximi 2kQr 47kQO CW O
input 70— — -travell]
i 8] CWL = e e
L O S 3 .
CCW limit over [0 257 ool Eelbhn gSthS{Ready [
e £> 170 —{ 340JS-RDY-|
tod
CW limit over O H PLC oYy 37HALM+ Servo-Alarm O
input 7 2ken - mput ]| 360 ALM_ output
=71 39[ICOIN+ D Positilor:in% O
. - complete
(0] O
sélrg];gryr)rommlty o o | 38ricoIN-! output
CCW limit O e o
sensor — |
CW limit O o o [ 41 |[COM-T]
sensor
GND + 24Vl
DC24v O
Power supply
<Remark>

I@Z represents twisted pair wire.



[Connection and Setup of Position Control Mode]

(Mitsubishi, A1SD75/AD75P1 |

PLC

A1SD75/AD75P1 A4-series o
30FA A 30/PULS cw o 3
cv Ié X 220037 Bommand og
et 210y v 40PULS2 input Ss
A0FA X f\) 50 SIGN1 cow o 3]
ccw O pulsel @ =
puise command O P 221 | 601 SIGN 2 somnans
output v p
500Q(] A A
24[] 230 Oz+0O
. Z-phase [
Zero point signal § 3] output
2507 241 Oz-0O
0 13[] GND[—;;b
0 70/ COM+ B
4.7kQ[
50 300 CLO o clear
Deviation counter [J [\/\' é 4.7kQl
cleart 230 —{ 29[JSRV-ON a-g—:H e
4.7kQr] GainCl.
Drive unit (J . %': [I] 260 2700 GAIND—Q—D—< switching [
ready 4.7kQ 4.7kQL Al |
o }fmmm Fidloy =] LA CLRIK it °
| iti 4.7kQ0 PLCI/O[ output 4.7k CCW O
1 Posen = : 80 output — 90 CCWL[EH(]—DE SEEE |
4 4.7kQ1 Igv\l/ ||]t e
Common 35[] 8 CWLL ' over-travel(]
% inhibit input
M 360 I 35[]S'RDY+'D Servo-Ready [
Proximity signal 43Sz i output
L 110 — 34[S-RDY-|
Upper limit vm“ o]
o
Lower limit — 120 PLC "Of] S7HALM+] Servo-Alarm [
&2 47kQ0 input output
13 —1 360 ALM-I]
=>— 39[ICOIN+ Positii)r;inlg:llil
. - complete
O 0
T S Festoon b 28
CCW limit O e o
sensor <L
o 41 [COM-I
N
GND + 24V[j)
DC24V [
Power supply
<Remark>

I@Z represents twisted pair wire.
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Trial Run (JOG run) at Position Control Mode

Inspection Before Trial Run

(1) Wiring inspectiond Display LED

* Miswiring
(Especially power input/motor output)[]
* Short/Earth[]

» Loose connection[]
Power [J
U supply
(2) Check of power/voltagel | [
» Rated voltagel T

U
U
U
0

(3) Fixing of the motor[]
» Unstable fixingd

(4) Separation from 0O
mechanical system[]

(5) Release of the brake

Trial Run by Connecting the Connector, CN X5

(1) Connect the CN X5.
(2) Enter the power (DC12 to 24V) to control signal (COM+, COM-)
(3) Enter the power to the driver.
(4) Confirm the default values of parameters.
(5) Match to the output format of the host controller with Pr42 (Command pulse input mode setup).
(6) Write to EEPROM and turn off/on the power (of the driver).
(7) Connect the Servo-ON input (SRV-ON, CN X5, Pin-29) and COM- (CN X5, Pin-41) to bring the driver to
Servo-ON status and energize the motor.
(8) Enter low frequency from the host controller to run the motor at low speed.
(9) Check the motor rotational speed at monitor mode whether,
rotational speed is as per the setup or not, and
the motor stops by stopping the command (pulse) or not.
(10) If the motor does not run correctly, refer to P.68, "Display of Factor for No-Motor Running" of Preparation.

CN X6
[y

(Wiring Diagram | JENXS Parameter
J_ COM+ Setup
pDCO 29 PrNo.[I Titled
12V - 24V °7] SRV-ON NPT valuel
A CoM- 020 | Setup of control mode o0
. 040 | Invalidation of over-travel inhibit inputl] 10
3 s 4001 | Selection of command pulse input 0/101
Mz‘" PULSL _ 420 | Mode setup of command pulse inputd| 10
4 puLs2 CW/CCW pulse inputl] 430 | Inhibition setup of command pulse input] 10
— 5| SIGNL in case of . 4E | Counter clear mode 2
p— open collector input
12V 6 » Enter command pulses from the host controller.
SIGN2
] Input signal status
44
| :\/< i PULSH1 ) . ( j
[:é\ L 1l)45 In case 0 No.[J|  Title of signald |Monitor display[]
. PULSH2 linereceiver o |Servo-ON +A
900 SIGNH1 input
N D{:X  11/47] SIGNH2
' I s 6w
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[Connection and Setup of Position Control Mode]

[Setup of Motor Rotational Speed and Input Pulse Frequency)

Input pulse [I MotorD x 2[PiAl
frequency [] rotational [
(pps)T  |speed (/min) 17-pit 2500P/r
M0 300000 [x 28 12500x 29
10000 10000
500K 30000 [x2 | [10000/x 29
10000 10000
250K0] 300000 [Lx2B% 1} [10000)x 219
5000 5000
9
100K[] 300000 e © g
500K 1500 150000]x 2 S
10000 10000 €=
S wn
<Note>[] § 5

Defaults of Pr48 and Pr49 are both 0, and encoder resolution is automatically set up as numerators.Defaults

of Pr48 and Pr49 are both 0, and encoder resolution is automatically set up as numerators.[

<Remarks>[]

» Max. input pulse frequency varies depending on input terminals.[]

* You can set up any values to numerator and denominator, however, setup of an extreme division ratio
or multiplication ratio may result in dangerous action. Recommended ratio is 1/50-20.

Relation be_tween the O ] so-L  Pulley ratio :0J 180
motqr rotational speed [ Gear ratio -0 120
and input pulse counts 180

Total reduction ratio : 365
e.g.) When you want to rotate the motor by 60° with the load of total reduction ratio of 18/365.

Encoder 2,15 Decimalll
17-bit 2500P/r ] figures(
[Prag|x 2P 365 2110 365 x 2[00 207 L
6912 108 210 2D
220 4
To rotate the output shaft by 60°, To rotate the output shaft by 60°, 230 g0
Command pulse | enter the command of 8192 (213) enter the command of 10000 .
pulses from the host controller. pulses from the host controller. 24" 16
25D 32[]
17 o o
How to determineld 365 X 1X1§ X 60 ?D 365 X 10000 X 60 DDD 260 640
parameter 18 2 360 18 10000 360 70 1280
_ [365]x 217 _ [365/x 20 280 2560
884736 108 290 5120
Hence the obtained numerator 2100 10240
becomes 47841280>2621440 and [J 2110 20480
denominator exceeds the max o120 20960
value of 10000, you have to re- R 0
duce to the common denominator 2 8192
to obtain. 2140 16384
365 1x2° 60T 2150 32768"
18 26 360°C 2160 65536
B x 210 21 131072
6912

*Refer to P.306 "Division Ratio for Parameters" of Supplement.
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Real-Time Auto-Gain Tuning

i Position/Velocity(]
Outline stonvelociy

The driver estimates the load inertia of the ma-
chine in real time, and automatically sets up the
optimum gain responding to the result. Also the
driver automatically suppress the vibration caused
by the resonance with an adaptive filter.

actual condition

Action command under

Auto-gain Auto-filter TorquelOl Motor[JJ

L Resonance frequency calculation

Load inertia calculation
Real-time auto-gain tuning

setup adjustmem/< command current
Position/Velocity Adaptive Current|
control Filter control

Motor(d

Servo driver

speed
Encoder

Applicable Range .

Conditions which obstructd
real-time auto-gain tuning O

« Real-time auto-gain tuning is applicable to all Logdljl * Load is too small or large compared_ to rotor inertia.0]
control modes. inertial (less t_han .3 times or more 'Fhan 20 times)O
_,_|*Load inertia change too quickly. (10 [ s] or less) L

Caution Loaddl” Machine stiffness is extremely low.O

 Chattering such as backlash exists.[

Real-time auto-gain tuning may not be executed O |+ Motor is running continuously at low speed of 100 [ r/min] or lower|[

properly under the conditions described in the O | Acceleration/deceleration is slow (2000[ r/min] per 1[ s] or low). O

right table. In these cases, use the normal mode Action[jl* Acceleration/deceleration torque is smaller than

auto-gain tuning (refer to P.236 of Adjustment), pattern| unbalanced weighted/viscous friction torque. O
* When speed condition of 100[ r/min] or more and

acceleration/deceleration condition of 2000[ r/min] per

or execute a manual gain tuning. (refer to P.240,
of Adjustment) 1[ s]

are not maintained for 50[ ms] .

How to Operate

(1) Bring the motor to stall (Servo-OFF).
(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1-
7. Default is 1.

Setupl

Vel Real-time auto-gain tuningl] Varying degree of load inertia in motion[f]
o0 (not in use)d -0
<1>[ O no changel
20 normal model slow change
30 d rapid changel
40 O no changel
50 vertical axis mode slow change
60 d rapid changel
70 no-gain switching mode no change
« Whén the varying degree of load inertia is large, set up 3 or 6.
» When the motor is used for vertical axis, set up 4-6. ad
* When vibration occurs during gain switching, set up 7. d

* When resonance might give some effect, validate the setup of Pr23
(Setup of adaptive filter mode).

(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun-
ing) to O or smaller value.

(4) Turn to Servo-ON to run the machine normally.

(5) Gradually increase Pr22 (Machine stiffness at real-time
auto-gain tuning) when you want to obtain better response.
Lower the value (0 to 3) when you experience abnormal
noise or oscillation.

(6) Write to EEPROM when you want to save the result.

Insert the console connector to O
CN X6 of the driver, then turn O
on the driver power.

Setup of parameter, Pr210

Press@.l:l
Press @ .0

Match to the parameter No. O

to be set up with @@ (Here match to Pr21.)00

Press @.D E
Change the setup with @ @ .0
Press @
Setup of parameter, Pr220

[ Match to Pr22 with (4).0) Y
Press @.D
Numeral increases with @ O (default values)

and decreases with @ O

Press @.D
Writing to EEPROM O
Press .D
Press @.D

Bars increase as the right fig. shows O
by keep pressing @ (approx. 5sec).0]
O

0
Writing starts (temporary display).O)
0

_ [yl
0 %)

dP_5Fd
PR G0

O

Finish Fin SHI[FESEE

J Error )

Writing completes

Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).

Writing errorQd
occurs
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[Connection and Setup of Position Control Mode]

Adaptive Filters

The adaptive filter is validated by setting up Pr23 (Setup of adaptive filter mode) to other than 0.

The adaptive filter automatically estimates a resonance frequency out of vibration component presented in the motor speed
in motion, then removes the resonance components from the torque command by setting up the notch filter coefficient
automatically, hence reduces the resonance vibration.

The adaptive filter may not operate property under the following conditions. In these cases, use 1st notch filter (PrlD and 1E)
and 2nd notch filter (Pr28-2A) to make measures against resonance according to the manual adjusting procedures.

For details of notch filters, refer to P.246, "Suppression of Machine Resonance" of Adjustment.

Conditions which obstruct adaptive filter action
* When resonance frequency is lower than 300[ Hz] .00
« While resonance peak is low or control gain is small and when no affect from these condition is [
given to the motor speed.[
* When multiple resonance points exist.0J

Resonance point

Load » When the motor speed variation with high frequency factor is generated due to non-linear factor such as backlash.O
Command pattern | * When acceleration/deceleration is very extreme such as more than 30000 [ r/min] per1[ s] .
<Note>

Even though Pr23 is set up to other than 0, there are other cases when adaptive filter is automatically
invalidated. Refer to P.235, "Invalidation of adaptive filter" of Adjustment.

Parameters Which Are Automatically Set Up.

Following parameters are automatically adjusted. ~ Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
100 | 1st gain of position loopO 150 | Velocity feed forwardO 3000
110 | 1st gain of velocity loopO 160 | Time constant of feed forward filter( 500
120 | 1sttime constant of velocity loop integration(] 270 | Setup of instantaneous speed observer] oo
130 | 1st filter of velocity detection[ 300 | 2nd gain setupO 10
140 | 1st time constant of torque filterd 310 | 1st mode of control switching[ 100
180 | 2nd gain of position loopO 320 | 1st delay time of control switching [J 300
190 | 2nd gain of velocity loopd 330 | 1st level of control switching O 500
1A0 | 2nd time constant of velocity loop integration] | 340 | 1st hysteresis of control switching[ 330
1BO | 2nd filter of speed detection] 350 | Position gain switching time[d 200
1CO | 2nd time constant of torque filterd 36 2nd mode of control switching 0
200 | Inertia ratiod
2F Adaptive filter frequency

<Notes>

» When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1 to 6, and becomes 0 in other cases.

(1) Atter the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or when you increase the
setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning), until load inertia is identified (estimated) or adaptive
filter is stabilized, however, these are not failures as long as they disappear immediately. If they persist over 3 reciprocating
operations, take the following measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to 0, then set up other value
than 0. (Reset of inertia estimation and adaptive action)

4) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) will be written to EEPROM
every 30 minutes. When you turn on the power again, auto-gain tuning will be executed using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control while you set up Pr02
(Control mode setup) to 4 and 5, the adaptive filter frequency before mode switching will be held.

(6) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia estimation will be invalidated.
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

PrNo. Title ?aerﬁsgﬂ Function/Content
000 | Address 0 to 150 In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.

» The address is determined by the setup value of rotary switch (O to F) of the
front panel at power-on.O 8&&8&

* This value becomes the axis number at serial communication. O D @@

» The setup value of this parameter has no effect to the servo action.O gfé*g

* You cannot change the setup of PrO0 with other means than rotary switch. |: SP@ @

©
010 | LED initial status 0to 170 You can select the type of data to be displayed on the front panel LED (7 segment)
* <1> at the initial status after power-on.
Setup value[J Content

o0 Positional deviationd
<1>0| Motor rotational speedl

20 Torque outputd

30 Control mode

AT Rz 40 | I/O signal statusC
\‘ g g g g g - 50 | Error factor/historyd
T e L Ho o Elo &g T 60 | Software versionO

700 AR

70 Alarm

Flashes (for approx. 2 sec) [

during initialization 80 Regenerative load factor(]

90 Over-load factor

100 Inertia ratiod

110 | Sum of feedback pulsesl]

120 | Sum of command pulsesD

130 | External scale deviation(

140 | Sum of external scale feedback pulses O
150 | Motor automatic recognizing functiond
160 | Analog input valuell

Setup value of PrO1

For details of display, refer to P.51 "Setup of O

Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running"
020 | Setup of O 0to 600 | You can set up the control mode to be used.
* control mode <1>
Setupl] 0 Control mode O **1) When you set up the combination mode of 3, 4 or
5, you can select either the 1st or the 2nd with
valuet - _lSt mode 2nd mode control mode switching input (C-MODE).O]
0d | PositionC] -0 When C-MODE is open, the 1st mode will be
<1>[] VelocityD -0 selected.[]
20 | Torquel -0 When C-MODE is shorted, the 2nd mode will be
™ I~ - selected.]
38 Pos!t!onD Velocityl Don't enter commands 10ms before/after switching.
4F10 Position[ Torquel
5F1 | Velocity[ Torquel C-MODE  (pen | close I open
6 Full-closed -0 ' '

1st —>|<— 2nd —>|<—1st

e e

10ms or longer ~ 10ms or longer

<Notes>
* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo.

Title

Setupl
range

Function/Content

03

Selection of O
torque limit

0to 30
<]1>

You can set up the torque limiting method for CCW/CW direction.[

ccwi 0 CWO
X5 CCWTL : Pin-1600 O X5 CWTL : Pin-180
Pr5E is allimit value for both CCW and CW direction
Set with Pr5E Set with Pr5F
When GAIN/TL-SEL input is open, set with Pr5EQ
When GAIN/TL-SEL input is shorted, set with Pr5F

When the setup value is 0, CCWTL and CWTL will be limited by Pr5E (1st torque
limit setup). At the torque control, Pr5E becomes the limiting value for CCW/CW
direction regardless of the setup of this parameter.

Setup value[d
(o]m}
<1>0
20

3

040

Setup of O
over-travel [J
inhibit input

0to 20
<1>

In linear drive application, you can use this over-travel inhibiting function to inhibit the
motor to run to the direction specified by limit switches which are installed at both ends
of the axis, so that you can prevent the work load from damaging the machine due to
the over-travel. With this input, you can set up the action of over-travel inhibit input.

CW direction ~ Work

«—

CCW direction
—

Driver

Servo motor -
LimitO

Limit(
switch CCWL

switch
CWL

>

Setupl
valuel

CCWL/CWLL

0 O O

inpytd

Action
InputO Connection to COM-[1[J !

O
oo

O

CcwLO Closel Normal status while CCW-side limit switch is not activated. [l
(CN X5,Pin-9)[ Opend Inhibits CCW direction, permits CW direction.(

Valid»
0

]

CWLDO Closeld Normal status while CW-side limit switch is not activated.
(CN X5,Pin-9) Open Inhibits CW direction, CCW direction permitted.

|-

T

Invalidd

—

Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be O
invalidated.J

LT

Valid

Err38 (Over-travel inhibit input protection) is triggered when either one O
of the connection of CW or CCW inhibit input to COM- become open.

<Cautions>0

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.00

2. When both of CCWL and CWL inputs are opened while Pr04 is set to 0, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error. O

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.

07

Selection of speed

monitor (SP)

Oto 9O
<3>

You can set up the content of analog speed monitor signal output (SP : CN X5,
Pin43) and the relation between the output voltage level and the speed.

Setup value[d Signal of SPO|Relation between the output voltage level and the speed
o0 0 6V /47 r/min0]
10 ] 6V /188 r/min0

Motor actualdd -
20 6V / 750 r/min0]
speedd -
<3>0 0 6V /3000 r/min[]
40 o 1.5V /3000 r/minJ
50 E 6V / 47 rimin0]
60 6V /188 r/mind
CommandO -
70 6V / 750 r/mind
speed -
80 6V /3000 r/min]
9 1.5V / 3000 r/min
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Parameter Setup
Standard default : < >
PrNo. Title rSéer%gD Function/Content
08 Selection of torquel]] O to 1200 You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup valuelll Signal of IMII| Relation between the output voltage level and torque or deviation pulse counts
<0>0 |Torque commandI] 3V/rated (100%) torquel]
10 O 3V / 31Pulsed
20 [ 3V / 125Pulsel]
Position]
30 o 3V / 500Pulsel
deviationd
40 0 3V / 2000Pulsed
50 - 3V / 8000Pulsel]
60 ; 3V / 31Pulsel]
70 Full-closed0] 3V / 125Pulsel
80 o 3V / 500Pulsel]
deviation[d
90 3V / 2000Pulsel]
100 O 3V / 8000Pulsed
110 Torquel 3V /200% torque 0
12 command 3V / 400% torque
09 Selection of O 0to 80 | You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> Setup valuel] FunctionO Notell
<0>0 | Torque in-limit outputO ]
10 Zero speed detection output[ For details of
o0 Alarm output of either one of Over-regeneration | function of each
U /Over-load/Absolute battery/Fan lock/External scalel| output of the
30 Over-regeneration alarm trigger output O left, refer to the
40 Overload alarm output] table of P.92,
50 Absolute battery alarm outputd "Selection of
60 Fan lock alarm output( TCL and ZSP
70 External scale alarm output outputs".
8 In-speed (Speed coincidence) output
0A Selection of O 0 to 80 | You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> | [setup valuels Function( Note[]
o0 Torque in-limit output™ ]
<1>0 | Zero speed detection outputl] For details of
Alarm output of either one of Over-regeneration | function of each
2@ /Over-load/Absolute battery/Fan lock/External scalel] output of the
30 Over-regeneration alarm trigger output O left, refer to the
40 Overload alarm outputd table of P.92,
50 Absolute battery alarm output[ "Selection of
60 Fan lock alarm outputO TCL and ZSP
70 External scale alarm outputd outputs".
8 In-speed (Speed coincidence) output
0BO | Setup of O 0to 20| You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> Setup valuefl Contentl]
oo Use as an absolute encoder.[]
<1>0 | Use as an incremental encoder.[]
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>[
This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
OfD Ez;t;i;zimte setup ofd 0<t(2)>5D You can set up the communication speed of RS232. | Error of baud rate is +0.5%.
o Setup valuelll Baud rateld Setup valuelll Baud ratel]
communication o0 2400bpsC] 30 19200bpsL]
10 4800bpsO 40 38400bps(]
<2> 9600bps 5 57600bps
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo. Title rsfrﬁagm Function/Content
0DO | Baud rate setup of 0to 50| You can set up the communication speed of RS485. Error of baud rate is 0.5%
* RS485 <2>
o Setup valuell Baud rateld Setup valuelll Baud rateld
communication o0 2400bps0 30 19200bps0]
10 4800bps 40 38400bpsO
<2> 9600bps 5 57600bps
OEO | Setup of front Oto 10| You .can limit the operation of the front panel to the Setup valuell Contentd
* panel lock <0> monitor mode only.[] <050 Valid to all]
You can prevent such a misoperation as unexpec- Mo r I
ted parameter change. d 1 onitor mode only
<Note>[]

You can still change parameters via communication even though this setup is 1.0
To return this parameter to 0, use the console or the "PANATERM®".
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Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : < >

PrNo. Title rsaerEsgD Unit Function/Content
10 1st gain of O 0to 30000 1/s You can determine the response of the positional control system.[]
position loop Ato C-rame:<63>10 Higher the gain of position loop you set, faster the positioning time you
Dto F-frame:<32> can obtain. Note that too high setup may cause oscillation.
11 1st gain of O 1to 350000 Hz You can determine the response of the velocity loop.[
velocity loop Ato C-frame:<35>10 In order to increase the response of overall servo system by setting high
Do F-rame:<18> position loop gain, you need higher setup of this velocity loop gain as well.

However, too high setup may cause oscillation.]

<Caution>[J

When the inertia ratio of Pr20 is set correctly, the setup unit of Prll
becomes (Hz).

12 1st time constant |1 to 10000 ms You can set up the integration time constant of velocity loop.O
of velocity loop Ato C-frame:<16>10 Smaller the setup, faster you can dog-in deviation at stall to 0.0
integration Dto F-frame:<31> The integration will be maintained by setting to "999".0J
The integration effect will be lost by setting to "1000".
13 1st filter of O 0to 500 -0 You can set up the time constant of the low pass filter (LPF) after the
speed detection <0>* Zri)geﬁgr(iﬁteegg(t}gﬁ),ITaEr;gSet?E[)r?éDtime constant you can obtain so that you can
decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.
14 1st time constant of | 0 — 25000 0.01ms | You can set up the time constant of the 1st delay filter inserted in the
torque filter Ato C-frame:<65>10 torque command portion. You might expect suppression of oscillation
Dto F-frame:<126> caused by distortion resonance.
15 Velocity feed —20000 | 0.1% | You can set up the velocity feed forward volume at position control.
forward to 20000 Higher the setup, smaller positional deviation and better response you can
<300>* obtain, however this might cause an overshoot.
16 Time constant of 0 to 6400[J 0.01ms | You can set up the time constant of 1st delay filter inserted in velocity feed
feed forward filter <50>* forward portion.[]

You might expect to improve the overshoot or noise caused by larger
setup of above velocity feed forward.

<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setup
Standard default : < >
PrNo. Title rszfr}ggm Unit Function/Content
180 | 2nd gain of 0to 30000 1/sO0 | Position loop, velocity loop, speed detection filter and torque command
ad position loopd Ato C-frame:<73>10 ad filter have their 2 pairs of gain or time constant (1st and 2nd).O
ad O Dto F-frame:<38>10 ad For details of switching the 1st and the 2nd gain or the time constant, refer
190 | 2nd gain of velocity |1 to 350000 HzO | to P.226, "Adjustment".0]
ad loop O Ato C-frame:<35>10 ad The function and the content of each parameter is as same as that of the
d O Dto F-frame:<18>10 O 1st gain and time constant.
1AO | 2nd time constant of 1to 100000 msO
d velocity loop integrationd| <1000>*[1 O
1BO | 2nd filter of velocity | 0 to 50 -0
ad detectiond <0>*0 g
1C 2nd time constant |0 to 25000J 0.01ms
of torque filter Ato C-frame:<65>10
D to F-fame:<126>
1D 1st notch 100 to 15000 Hz You can set up the frequency of the 1st resonance suppressing notch filter.[]
frequency <1500> The notch filter function will be invalidated by setting up this parameter to
"1500".
1E 1st notch width 0to 40 -0 You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.[]
selection <2> Higher the setup, larger the notch width you can obtain.O
Use with default setup in normal operation.

Parameters for Auto-Gain Tuning

Standard default : < >

; Setupl] ; ;
PrNo. Title rangg Unit Function/Content
20 Inertia ratio 0to 1000011 % You can set up the ratio of the load inertia against the rotor (of the motor) inertia.J
<250>* O pr20= P P o
0 r20=(load inertia/rotor inertia) X 100 [ %]

When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.O

The inertia ratio will be estimated at all time while the real-time auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.[]
<Caution>0

If the inertia ratio is correctly set, the setup unit of Prll and Prl9
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr20 is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.

21 Setup of real-time Oto 70 -0 You can set up the action mode of the real-time auto-gain tuning.(]
auto-gain tuning <1> With higher setup such as 3 or 6, the driver respond quickly to the change
of the inertia during operation, however it might cause an unstable
operation. Use 1 or 4 for normal operation.For the vertical axis application,
use with the setup of 4 to 6.01

When vibration occurs at gain switching, set up this to "7".

Real-timel Varying degree of O
SetupﬁalueD auto-gain tuning load inertiain motion
oO InvalidO -0
<1>0 ad Little changeO
20 Normal model Gradual changeld
30 O Rapid changel
40 ad Little change
50 Vertical axis mode[] Gradual changeld
60 d Rapid changel
7 No gain switching Little change
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo. Title rsesr%gm Unit Function/Content

22 Selection of 0 to 150 -0 You can set up the machine stiffness in 16 steps while the real-time auto-
machine stiffness  |Ato C-frame:[] gain tuning is valid.O
at real-time U <4>[ low<«machine stiffness— highO
auto-gain tuning D to F-frame:[J low—  servogain —highO

<1> P22 | 0,1------ £----14,15 |
low response  —high
<Caution>0
When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.

23 Setup of adaptive 0to 200 -0 You can set up the action of the adaptive filter.dJ
filter mode <1> 0 : InvalidOd

1: ValidO

2 : Hold (holds the adaptive filter frequency when this setup is changed to 2.)00
<Caution>[
When you set up the adaptive filter to invalid, the adaptive filter frequency
of Pr2F will be reset to 0. The adaptive filter is always invalid at the
torque control mode.

24 Selection of 0to 200 -0 You can select the switching method when you use the damping filter.O
damping filter <0> 0 : No switching (both of 1st and 2nd are valid.)O
switching 1: You can select either 1st or 2nd with damping control switching input]

(VS-SEL).O
when VS-SEL is opened, 1st damping filter selection (Pr2B, 2C)0
when VS-SEL is close, 2nd damping filter selection (Pr2D, 2E)0
2 : You can switch with the position command direction.[]
CCW : 1st damping filter selection (Pr2B, 2C).00
CW : 2nd damping filter selection (Pr2D, 2E).

25 Setup of an action Oto 70 -0 You can set up the action pattern at the normal mode auto-gain tuning. O
at normal mode <0> Setup valuelNumber of revolution[J Rotational direction]
auto-gain tuning <0>0 0 CCW — CWO

10 2 [ revolution] CW = CCWD

20 0 CCW — CCwO

30 O Cw — CcwQO

40 ; CCW — CWI

S0 1[ revolution] CW = cCwhi

60 CCW — CCw0O

7 CW — CW
e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2
revolutions to CW.

26 Setup of software |0to 1000[] 0.10 | You can set up the movable range of the motor against the position
limit <10> |revolution command input range. When the motor movement exceeds the setup

value, software limit protection of Pr34 will be triggered. This parameter is
invalid with setup value of 0.

27 Setup of 0to 10 -0 With a high stiffness machine, you can achieve both high response and
instantaneous <0>* reduction of vibration at stall, by using this instantaneous speed observer.
speed observer Setup valuelll Instantaneous speed observer setupld

<0>*0 Invalid O
1 Valid
You need to set up the inertia ratio of Pr20 correctly to use this function.O
If you set up Pr21, real-time auto-gain tuning mode setup, to other than 0 (valid), Pr27 becomes 0 (invalid)
I I I
<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

PrNo. Title Fc,aer%gﬂ Unit Function/Content
28 2nd notch 100 to 15000 Hz You can set up the 2nd notch width of the resonance suppressing filter in
frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".
29 Selection of O 0to 40 -0 You can set up the notch width of 2nd resonance suppressing filter in 5
2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.
2A Selection of O 0 to 9900 -0 You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.
2B 1st damping 0to 20000 0.1Hz | You can set up the 1st damping frequency of the damping control which
frequency <0> suppress vibration at the load edge. O
The driver measures vibration at load edge. Setup unitis 0.1[ Hz] . O
The setup frequency is 10.0 to 200.0[ Hz] . Setup of 0 to 99 becomes invalid.
Refer to P.250, "Damping control" as well before using this parameter.
2C Setup of O -200t0 200001 0.1Hz | While you set up Pr2B (1st damping frequency), set this up to smaller
1st damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.Use with the setup of 0 in normal operation. Refer to P.250,
"Damping control" of Adjustment.[]
<Caution> O
Setup is also limited by 10.0[ Hz] —PrZ8Pr2C=Pr2B
2D 2nd damping 0to 20000 0.1Hz | You can set up the 2nd damping frequency of the damping control which
frequency <0> suppress vibration at the load edge.[]
The driver measures vibration at the load edge. Setup unitis 0.1 [ Hz] .0
Setup frequency is 10.0 to 200.0 [ Hz] . Setup of 0-99 becomes invalid.(]
Refer to P.250, "Damping control" of Adjustment as well before using this
parameter.
2E Setup of O -200t0 200011 0.1Hz | While you set up Pr2D (2nd damping frequency), set this up to smaller
2nd damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.[]
Use with the setup of O in normal operation. Refer to P.250, "Damping
control" of Adjustment.0
<Caution>[]
Setup is also limited by 10.0[ Hz] —PrZEPr2ESPr2D
2F Adaptive filter 0to 640 -0 Displays the table No. corresponding to the adaptive filter frequency.
frequency <0> (Refer to P.234 of Adjustment.) This parameter will be automatically set
and cannot be changed while the adaptive filter is valid. (when Pr23
(Setup of adaptive filter mode) is other than 0.)0
0to4 Filter isinvalid.O0
51048 Filter is valid.O
49 to 64 Filter validity changes according to Pr22. [J
This parameter will be saved to EEPROM every 30 minutes while the
adaptive filter is valid, and when the adaptive filter is valid at the next
power-on, the adaptive action starts taking the saved data in EEPROM as
an initial value.O
<Caution>[J
When you need to clear this parameter to reset the adaptive action while
the action is not normal, invalidate the adaptive filter (Pr23, "Setup of
adaptive filter mode" to 0) once, then validate again.[]
Refer to P.239, "Release of Automatic Gain Adjusting Function" of
Adjustment as well.
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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[Connection and Setup of Position Control Mode]

Parameters for Adjustment (2nd Gain Switching Function)

Standard default : < >

; Setupl ; ;
PrNo. Title rangg Unit Function/Content
30 Setup of 2nd gain Oto 10 -0 You can select the PI/P action switching of the velocity control or 1st/2nd gain switching.
<1>* Setup value[J Gain selection/switching
o0 1st gain (PI/P switching enabled) *10
<1>* 1st/2nd gain switching enabled *2

*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.

GAIN inputd Action of velocity loopO
Open with COM—0 Pl actionO 2g
Connect to COM-0J P action s =
*2 For switching cgndition of the 1st and the 2nd, refer to P.243, "Gain § ;
Switching Function” of Adjustment. ‘% §
31 1st mode of O Oto 100 -0 You can select the switching condition of 1st gain and 2nd gain while Pr30 §§
control switching <0>* is setto 1.
Setup valued Gain switching condition
<0>*0 Fixed to the 1st gain.OJ
10 Fixed to the 2nd gain.O]

20 *1 | 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)00
*20] 2nd gain selection when the toque command variation is larger than the setups of [

. 0| Pr33 (1st level of control switching) and Pr34 (1st hysteresis of control switching).[

40  «f] Fixed to the 1st gain.O

50 20 2nd gain selection when the command speed is larger than the setups of O

o| Pr33 (st level of control switching) and Pr34 (1st hysteresis at control switching).O

*2r]  2nd gain selection when the positional deviation is larger than the setups of [

O o| Pr33 (1st control switching level) and Pr34 (1st hysteresis of control switching).O

70 +2 | 2nd gain selection when more than one command pulse exist between 166us.

*20  2nd gain selection when the positional deviation counter value exceeds the setup of [

SE o| Pr60 (Positioning completer range).O
guD *20] 2nd gain selection when the motor actual speed exceeds the setup of [
O 0| Pr33 (1st level of control switching) and Pr34 (1at hysteresis of control switching) .0J
] *2 | Switches to the 2nd gain while the position command exists. ad O
10 Switches to the 1st gain when no-position command status lasts for the setup of Pr32 [ x 16@s] [J

and the speed falls slower than the setups of Pr33—34[ r/min] .

*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.0

*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.

32 1st delay time of 0 to 10000[1x 166us | You can set up the delay time when returning from the 2nd to the 1st gain,

control switching <30>* while Pr31is setto 3 or 5 to 10.
33 1st level of O 0to 2000000 -0 You can set up the switching (judging) level of the 1st and the 2nd gains,
control switching <50>* while Pr31 is setto 3, 5, 6. 9 and 10.0

Unit varies depending on the setup of Pr31 (1st mode of control switching)
34 1st hysteresis [ 0to 200001 -0OJ You can set up hysteresis width to be

of control switching | <33>* implemented above/below the N
judging level which is set up with Pr33 ad -
Pr33. Unit varies depending on the i [ Pr34

[

setup of Pr31 (1st control switching ©

mode). Definitions of Pr32 (Delay), Istgain , zndgain; ,; Istgain
Pr33 (Leyel) _and P_r34 (Hysteresis) i P32
are explained in the fig. below.O] '
<Caution>0

The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).
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Parameter Setu

D

Standard default : < >

PrNo. Title ?’gﬁsgm Unit Function/Content
35 Switching time of [0 — 1000000 (setup | You can setup the
position gain <20>* |value +1)[Jstep-by-step switching e.g) 166166166 lséﬁ Kp1(Pr10)>Kp2(Pr18)
X 166us | time to the position Kpl(Pr10) — ; #— [0] bold line
loop gain only at gain Pr3s=[oN_ [ NSOB | [@-——-
switching while the 1st -- 2
. — 1 thin line
and the 2nd gain Kp2(Pr18) —
switching is valid.O ) ) )
<Caution>0 1st gain ole 2nd gain s ‘lst gain
The switching time is
only valid when switching from small position gain to large position gain.
3D JOG speed setup 0-50000 r/min | You can setup the JOG speed.[
<300> Refer to P.75, "Trial Run"of Preparation.

Parameters for Position Control

Standard default : < >

; Setupl :
PrNo. Title range Function/Content
400 | Selection of com- 0to 10| You can select either the photo-coupler input or the exclusive input for line driver as
* mand pulse input <0> the command pulse input.
Setup valuelll Contentl
<0>0 | Photo-coupler input (X5 PULS1:Pin-3, PULS2:Pin-4, SIGN1:Pin-5, SIGN2:Pin-6)[]
1 Exclusive input for line driver (X5 PULSH1:Pin-44, PULSH2:Pin-45, SIGNH1:Pin-46, SIGNH2:Pin-47)
410 | Command pulse 0to 10| You can set up the rotational direction against the command pulse input, and the
*[ | rotational direction <0>0 | command pulse input format.
O setup] O Prd1 setup value[iPr42 setup value! Command[]s. b
4200 | Setup of command | 0 to 30 (°°’J})T§i“0"n§|”D'“ Icﬁwpﬂ?%doﬂgge] pulsel ,:;‘]tlnea CCW command | CW command
* pulse input mode <1> direction setup) setup) format
° 1 tl 1 tl
0 90° phasel A-phase [= ] —
0or2 differenced| PULSIL] T
2-phase pulsel] g|gN | BPhase— [ o
(A + B-phase) ot | au )
B-phase advances to A by 90°.| B-phase delays from A by 90°.
t3
CW pulse train(] —
<0> <l1> +0 PULSH 2 ©
CCW pulse train SIGN o
ulse trainC = =
3 P +[ PULSH 4 15 H 14 t5 H
signal | SIBN | f e e en o
N ot totl
0 90" phasel] Aphase[ = | O A
Oor2 difference]| PULSI e
2-phase pulsell SIGN B'Phaw L
(A + B-phase) B-phase delays from A by 90°.|B-phase advances to A by 90°.
t3|
CW pulse train(] —
1 1 p”f; ANt pyLSI -
CCW pulse train SIGN o'
ulse train(l e L I
3 P +0 PULST 4 6 : 4 6 :
Signal | SIGN ST RYs [ e =T VNS I
t6 t6|t6 t6
» Permissible max. input frequency, and min. necessary time width of command pulse input signal.
. Permissibl .0 Min. necessary time width
Input I/F of PULS/SIGN signal ermissible max Y
input frequencyl] tio t2o t30 ta0] ts[] te[]
Pulse train interface exclusive to line driverQ 2Mpps0 | 500ns[1250ns(1250ns[1250ns[1250ns[1250ns(1
- Line driver interfaced 500kppsd | 2usO| 1usO| 1usO| 1usO| 1usO| 1usO
Pulse train interface - bp = b = = £ b
Open collector interface 200kpps 5us | 2.5us | 2.5us | 2.5us | 2.5us | 2.5us
Make the rising/falling time of the command pulse input signal to 0.1us or smaller.
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo. Title rS:gagD Function/Content
43 Invalidation of 0to 10| You can select either the validation or the invalidation of the command pulse inhibit
command pulse O <1> input (INH : CN X5 Pin-33).
inhibit input Setup valuel INH input
00 ValidO
<1> Invalid

Command pulse input will be inhibited by opening the connection of INH input to
COM-. When you do not use INH input, set up Pr43 to 1 so that you may not
need to connect INH (CN I/F Pin-33) and COM- (Pin-41) outside of the driver.

440 | Numerator of pulse |1 to 32767[JYou can set up the pulse counts to be fed out from the pulse output (X5 OA+ : Pin-
* OUtpUt division[] <2500> 1 21, OA-: Pin-22, 0B+ : Pin-48, 0B-: Pin-49).D

3O |0)U0D) UO1ISOd

(]
(=}
=
=
@D
=1
=
S
=
=
o
w
-1
=
=l
=3

0 0 e Pr4a5=<0> (Default)O
0 0 OYOu can set up the output pulse counts per one motor revolution for each OA
and OB with the Pr44 setup. Therefore the pulse output resolution after
O o quadruple can be obtained from the formula below.[
0 0
0 0 U The pulse output resolution per one revolution O
0 0 U = Pr44 (Numerator of pulse output division) X4
0 0 * Pr45=0 :0J
e pulse output resolution per one revolution can be divided by any ration
Th | tput luti luti be divided b ti
O u according to the formula below.[
0 O u ,  Pra4 (Numerator of pulse output division)U )
Putse output resolution per one revolution - —— X Encoder resolution
0 O ) Pr45 (Denominator of pulse output division)
0 0 < Cautions>
0 0 e The encoder resolution is 131072 [ P/r] for the 17-bit absolute encoder, and
0 0 10000 [ P/r] for the 5-wire 2500P/r incremental encoder.d
- * The pulse output resolution per one revolution cannot be greater than the
A;_SD Delnomlnatoré)f Oto<?;2>767] encoder resolution.O
zu se output (In the above setup, the pulse output resolution equals to the encoder resolution.)]
ivision

» Z-phase is fed out once per one revolution of the motor.O
When the pulse output resolution obtained from the above formula is multiple of 4,
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to
output with the encoder resolution, and becomes narrower than A-phase, hence
does not synchronize with A-phase.

when encoder resolution x %Dis multiple of 4 | | when encoder resolution x %Dw not multiple of 4
Pr45 P Prd5 P

A [ S L
B LT B LT

z z I
Synchronized Not-synchronized

<Notes>
* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Parameter Setup

Standard default : < >

; Setupl ;
PrNo. Title rangg Function/Content
4600 | Reversal of pulse 0to 30| You can set up the B-phase logic and the output source of the pulse output (X5 OB+
* output logic <0> 1 Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation

between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.

at motor CCW rotation at motor CW rotation
Setupd | A-phasel

vawed | ono | [ ] [ ] 11

=
T

e 1] 1] | 1] LT

ve PPRORT T T | 11T

Pr4a60 B-phase logicO Output source]
<0>0 Non-reversalll Encoder position]
10 Reversalll Encoder positionJ
2 *10 Non-reversalld External scale position[
3 *1 Reversal External scale position

*1 The output source of Pr46=2, 3 is valid only at full-closed control.

480 | O Electronic gear function-related (Pr48 to 4B)
ad 1st numerator of 0 to 10000[JElectronic gear (Command pulse division/multiplication) function O
ad electronic gearld <0>0 * Purpose of this functionO
0 0 0 (1) You can set up any motor revolution and travel per input command unit.[]

(2) You can increase the nominal command pulse frequency when you cannot

490 | 2nd numerator of 0 to 100001 obtain the required speed due to the limit of pulse generator of the host controller.O]

. electronic gearl] <0>0 * Block diagram of electronic gear
ad O O
4A0 Multiplier of O Oto 1700 ComrlnandD *1 | Lst numerator (Pr48) <2 Multiplier (Pr4A) Imemamd N
. pulse %1 |2 Pra comman Deviation(J
O | electronic gear O <0>0 : 1 [2nd numerator (Pr49) counter
O numerator] m| | Denominator (Pr4B) | oo back]
N ee ac
4B Denominator of 0 to 10000[] pulsed 10000P/revl]
. - orQd
electronic gear <10000>[1 (Resolution) 217pjrey
O * "Numerator" selection of electronic gearQ]

*1 : Select the 1st or the 2nd with the command electronic gear input switchingO
(DIV : CN X5, Pin-28)

DIV input openO Selection of 1st numerator (Pr48)0

DIV input connect to COM-[[ Selection of 2nd numerator (Pr49)

The electronic gear ratio is set with the formula below.

* when the numerator is <0> (Default) :Numerator (Pr48,49)X2Pr4A) is automat-
ically set equal to encoder resolution,
and you can set command pulse per
revolution with Pr4B.

Encoder resolution
Command pulse counts per one revolution (Pr48)

Electronic gear ratio =

* when numerator = 0 :
Numerator of command [J _ Mutiplier of command 0
eleCtrOniC gear (Pr48 49) X 2 div/multiple numerator (Pr4A)

Denominator of command electronic gear (Pr4B)

Electronic gear ratio =

<Caution> a
In actual calculation of numerator (Pr48, Pr49) X2PrA 4194304 (Pr4D setup value
+1) becomes the max. value.[I
0
(to be continued to next page)
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[Connection and Setup of Position Control Mode]

Standard default : < >

; Setupl ;
PrNo. Title range Function/Content
O O Electronic gear function-related (Pr48-4B) (continued from the previous page)

4800 | 1st numerator of <Setup example when numerator =0> [J
0 electronic gearl] » When division/multiplication rat_iozl, _it is essential to kee_p the relationship in which
0 0O the motor turns one revolution with the command input (f) of the encoder

r ; resolution.[]

490 | 2n numerator 0 Therefore, when the encoder resolution is 10000P/r, it is required to enter the input
O electronic gearl] of f=5000Pulses in case of duplicate, f=40000Pulse in case of division of 1/4, in
O 0 order to turn the motor by one revolution.[]

4A0 | Multiplier of O » Set up Pr48, 4A and 4B so that the internal command (F) after division /
0 electronic gear 0 multiplication may equal to the encoder resolution (10000 or 217).

0 numerator(
f x Prd8 x 2PraA
i F=————— = 10000 or 201
4B Denomlr.1ator of PraB0]
electronic gear F : Internal command pulse counts per motor one revolution(]
f : Command pulse counts per one motor revolution.
Encoder resolutiond 217(131072) 10000 (2500P/r x 4)
Example 10 Pr4aA0 Pr4AC]
when making the command @
. Pr48|1] x 200 Pr48 |10000] x 2
input (f) as 5000 per one
motor revolutiond Pr4B 5000 Pr4B | 5000
Example2 0O PraAl F%AE
when making the command
input (f) as 40000 per one Prag[1] x 2r115] Pr48[2500] x 201
motor revolution Pr4B 10000 Pr4B 10000
4C Setup of primary 0to 70 | Smoothing filter is the filter for primary delay which is inserted after the electronic
delay smoothing <1>0 | gear.
- Purpose of smoothing filter [
* Reduce the step motion of the motor while the command pulse is rough. O
* Actual examples which cause rough command pulse are; O
(1) when you set up a high multiplier ratio (10 times or more).O
(2) when the command pulse frequency is low.
You can set the time constant of the smoothing filter in 8 steps with Pr4C.
Setup valuell Time constant
o0 No filter function
<1>0 Time constant small(J
10 N
7 Time constant large

4D0O | Setup of FIR 0to 310] You can set up the moving average times of the FIR filter covering the command

* smoothing <0> pulse. (Setup value + 1) become average travel times.

4E Counter clear O 0to 20| You can set up the clearing conditions of the counter clear input signal which clears

input mode <1>0 | the deviation counter.
O Setup valuelll O Clearing condition
o0 Clears the deviation counter at level (shorting for longer than 100us)*1[]
<1>[ | Clears the deviation counter at falling edge (open-shorting for longer than 100us)*10]
2 Invalid
*1 : Min. time width of CL signal
CL(Pin-30) I—I
' ' 100us or longer
‘—
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Parameter Setup

Parameters for Velocity and Torque Control

Standard default : < >

PrNo. Title rSaegggD Unit Function/Content
5E0 | 1st torque limit O 0 to 500[] %0 You can set up the limit value of the motor output torque (Pr5E : 1st
0 setupl] <500>] 0 torque, Pr5F : 2nd torque). For the torque limit selection, refer to Pr03
0 0 0 0 (Torque limit selection).
0 0 0 0 This torque limit function limits the max. motor torque inside of the
5F 2nd torque limit 0to 5000 % driver with parameter setup.(J
setup <500>[] In normal operation, this driver permits approx. 3 times larger torque
5 than the rated torque instantaneously. If this 3 times bigger torque

causes any trouble to the load (machine) strength, you can use this

function to limit the max. torque.
q torque [ %]

« Setup value is to be given in 300(Max.);
% against the rated torque.l when Pr5E=150 2001

« Right fig. shows example of 1008
150% setup with Pro3=1.0 . (Rated)

4 speed
r100  (Rating) (Max.)
+200

« Pr5E limits the max. torque for
both CCW and CW directions.

<Caution>[

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Note>
* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver
and the motor.

Parameters for Sequence

Standard default : < >

; Setupd ; ;
PrNo. Title rangg Unit Function/Content
60 Positioning com- Otod | Pulse | You can set up the timing to feed out the positioning complete signal
plete(In-position) 327670 (COIN : CN X5, Pin-39). O
range <131> The positioning complete signal (COIN) will be fed out when the deviation

counter pulse counts fall within = (the setup value), after the command
pulse entry is completed.J

The setup unit should be the encoder pulse counts at the position control
and the external scale pulse counts at the full-closed control.

« Basic unit of deviation pulse is encoder "resolution”, and varies per
the encoder as below.[]
(1) 17-bit encoder : 217 = 1310720

D(2) 2500P/r encoder : 4 X 2500 = 100000

<Cautions>0J

1. If you set up too small value
to Pr60, the time until the
COIN signal is fed might
become longer, or cause
chattering at output.O]

2. The setup of "Positioning
complete range" does not
give any effect to the final
positioning accuracy.

deviation
pulses
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo.

Title

Setupl
range

Unit

Function/Content

61

Zero-speed

10to O
200000
<50>

r/min

You can set up the timing to feed out the zero-speed detection output signal
(ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [ r/min] .0
The zero-speed detection signal (ZSP) will be fed out when the motor
speed falls below the setup of this parameter, Pr61.

* The setup of P61 is valid for both
CCW and CW direction regardless
of the motor rotating direction. [

e There is hysteresis of 10 [ r/min] .

speed

(Pr61+ 10)r/min
—>

_——.——”"—’V (Pr61-10)r/min
SERREEEE TR -—

o —

2

63

Setup of O
positioning O
complete O
(In-position) O
output

0to 30
<0>

You can set up the action of the positioning complete signal (COIN : Pin-
39 of CN X5) in combination with Pr60 (Positioning complete range).

Setup valuelll Action of positioning complete signal

The signal will turn on when the positional deviation is smaller
than Pr60 (Positioning complete range)[]

- The signal will turn on when there is no position command and the
]P positional deviation is smaller than Pr60 (Positioning complete range).(]
H The signal will turn on when there is no position command, the
20 zero-speed detection signal is ON and the positional deviation is
0 smaller than Pr60 (Positioning complete range).C]

g The signal will turn on when there is no position command and the
3 positional deviation is smaller than Pr60 (Positioning complete range).
Then holds "ON" status until the next position command is entered.

<0>0

—

65

LV trip selection at
main power OFF

Oto 10
<]1>

You can select whether or not to activate Errl3 (Main power under-
voltage protection) function while the main power shutoff continues for the
setup of PréD (Main power-OFF detection time).

Setup valuell Action of main power low voltage protectiond
a When the main power is shut off during Servo-ON, Errl3 will
od not be triggered and the driver turns to Servo-OFF. The driver
a returns to Servo-ON again after the main power resumption.]
<P> When the main power is shut off during Servo-ON, the driver
will trip due to Errl3 (Main power low voltage protection).
<Caution>0
This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Errl3 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,

regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.

660

Sequence at [
over-travel inhibit

Oto 20
<0>

You can set up the running condition during deceleration or after stalling,
while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid
Setup valuel[During deceleration(]
Dynamic brake | Torque command=00]
actiond towards inhibited direction[]
Torque command= 0[] Torque command=0]
[
1

After stalling |Deviation counter content[]

HoldO

< €>D

14

-
)

L . L o Hold[d
towards inhibited direction]towards inhibited direction ﬁd
Torque command= 0[]

towards inhibited direction

Clears before/O

2 Emergency sto i
gency stop after deceleration

<Caution>0
In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.
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Parameter Setu

D

Standard default : < >

PrNo. Title ?aerﬁggﬂ Unit Function/Content
67 Sequence at main 0 to 90 -0 When Pr65 (LV trip selection at main power OFF) is 0, you can set up,O
power OFF <0> 1) the action during deceleration and after stalling
2) the clearing of deviation counter content[]
after the main power is shut off.
Setupl O Action g Deviation counterl(l
valuell |During decelerationll After stallingd content[]
<0>0 DBO DBO ClearD
10 Free-rund DBO Cleard
20 DBO Free-run(J Clear
30 Free-rund Free-rund ClearD
40 DBO DBO HoldO
50 Free-runl] DBO Hold[
60 DBO Free-rund HoldO
70 Free-rund Free-rund HoldO
80 Emergency stopJ DB ClearO
9 Emergency stop Free-run Clear
(DB: Dynamic Brake action)O
<Caution>[
In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).
68 Sequence at alarm 0to 30 iy You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup O Action 0 Deviation counterl(l
valuel |During decelerationlll ~After stalling content[
<0>0 DBO DBO HoldO
10 Free-runl] DBO Hold[
20 DBO Free-rund HoldO
3 Free-run Free-run Hold
(DB: Dynamic Brake action)O
<Caution>[
The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.
69 Sequence at [ 0 to 90 -0 You can set up,U]
Servo-Off <0> 1) the action during deceleration and after stalling
2) the clear treatment of deviation counter is set up. O
The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)[]
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall" of Preparation as well.
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo.

Title

Setupl
range

Unit

Function/Content

6A

Setup of O
mechanical brake
action at stalling

0 to 100[]
<0>

2ms

You can set up the time from when the brake release signal (BRK-OFF :
CN X5, Pin-10 and 11) turns off to when the motor is de-energized
(Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.

e Set up to prevent a micro-travel/
drop of the motor (work) due to the
action delay time (tb) of the brake[d
After setting up Préa z th|, O

then compose the sequence so as

the driver turns to Servo-OFF after '
the brake is actually activated. motort)

SRV-ON ON

BRK-OFF

release tb

actual brake

N -0
energization Med
l Pr6A|
|
Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.

6B

Setup of O
mechanical brake
action at running

0 to 1000
<0>

2ms

You can set up time from when detecting the off of Servo-ON input signal
(SRV-ON : CN X5, Pin-29) is to when external brake release signal
(BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to
servo off during the motor in motion.

e Set up to prevent the brake
deterioration due to the motor
running.d

At Servo-OFF during the motor is
running, tb of the right fig. will be
a shorter one of either Pr6B
setup time, or time lapse till the
motor speed falls below 30r/min.

SRV-ON ON

BRK-OFF release I hold
0|

actuald | [——
brake energized|

OFF

non-0
energized

motor0] E 30 r/min
energization |

?

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in
motion" of Preparation as well.

6CO

Selection of O
external O
regenerative [
resistor

0 to 30J
forO
A, B-frame
<3>0
forO
C to F-frame
<0>

With this parameter, you can select either to use the built-in regenerative
resistor of the driver, or to separate this built-in regenerative resistor and
externally install the regenerative resistor (between RB1 and RB2 of
Connector CN X2 in case of A to D-frame, between P and B2 of terminal
block in case of E, F-frame).
Setup valuefReaererative resistorp
<0>0 g
(C, D, E and[JBuilt-in resistor(]
F-frame)O O
ad ad
10 External resistor
d d

Regenerative processing and(J
regenerative resistor overload(
Regenerative proces§ing circuit will be
activated and regenerative resistor overload
protection will be triggered according to the
built-in resistor (approx. 1% duty).0J
The driver trips due to regenerative overload
rotection (Errl8), when regenerative
:Erocessing circuit is activated and its active
ratio exceeds 10%, O
Regenerative processing circuit is activated,
[but no regenerative over-load protection is
triggered.]
0 Both regenerative processing circuit and
regenerative protection are not activated, and
built-in capacitor handles all regenerative
power.

20 External resistor
0J O

<3>0

(A, B-frame) No resistor

<Remarks>0

Install an external protection such as thermal fuse when you use the
external regenerative resistor. O

Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
over-load protection.[

<Caution> 0

When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.O

External regenerative resistor gets very hot, and might cause burning.
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Parameter Setu

D

Standard default : < >

PrNo. Title ?aerﬁsgﬂ Unit Function/Content
6D | Detection time of |35 to 1000J 2ms You can set up the time to detect the shutoff while the main power is kept
* main power off <35> shut off continuously.O
The main power off detection is invalid when you set up this to 1000.
6E Torque setup at 0 to 500[] % You can set up the torque limit in case of emergency stop as below.[]
emergency stop <0> » During deceleration of over-travel inhibit with the setup 2 of Pr66
(Sequence at over-travel inhibit input) O
* During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off) O
« During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-
OFF) O
Normal torque limit is used by setting this to 0.
70 Setup of position [0 to 327670 256 x | ¢ You can set up the excess range of position deviation. ad
deviation excess <25000>|resolution| « Set up with the encoder pulse counts at the position control and with the
external scale pulse counts at the full-closed control. O
» Err24 (Error detection of position deviation excess) becomes invalid
when you set up this to 0.
72 Setup of O 0 to 500[] % * You can set up the over-load level. The overload level becomes 115 [ %]
over-load level <0> by setting up thisto 0. O
» Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-load level. O
* The setup value of this parameter is limited by 115[ %] of the motor rating.
73 Setup of O 0 to 20000(1 r/min * You can set up the over-speed level. The over-speed level becomes 1.2
over-speed level <0> times of the motor max. speed by setting up this to 0.0
* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-speed level. [
* The setup value of this parameter is limited by 1.2 times of the motor
max. speed.[]
<Caution>[J
The detection error against the setup value is 3 [ r/min] in case of the 7-wir¢
absolute encoder, and £36 [ r/min] in case of the 5-wire incremental encoder.
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Control block diagram of velocity control mode
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Wiring to the connector, CN X5

Interface Circuit

(Input Circuit |

Connection to sequence input signals

« Connect to contacts of switches and relays, or open collector
output transistors.[]

* When you use contact inputs, use the switches and relays for
micro current to avoid contact failure.[]

» Make the lower limit voltage of the power supply (12 to 24V)
as 11.4V or more in order to secure the primary current for
photo-couplers.

[~ -
1210 24v 7 \COM+4.7kQ[]
il T -
— SRV-ON etc.
Relay |_ ___________
[~ -
1210 24V 7 \COM+ 4.7k

il T — X
JQSRV-ON etc. % !
§. Lo

Analog command input

« The analog command input goes through 3 routes, [
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18).0]

* Max. permissible input voltage to each input is +10V. [
For input impedance of each input, refer to the right Fig. O

* When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —10V to
+10V, use VR with 2kQ, B-characteristics, 1/2W or larger, R
with 2009, 1/2W or larger.[

(1)ADCL1 : 16 bit (SPR/TRQR), (including 1bit for sign), +10V0O
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 to 3.3V

» A/D converter resolution of each command input is as follows.[
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[Connection and setup of velocity control mode]

(Output Circuit )

Sequence output circuit

* The output circuit is composed of open collector transistor
outputs in the Darlington connection, and connect to relays or
photo-couplers.[

» There exists collector to emitter voltage, Vce (SAT) of approx.
1V at transistor-ON, due to the Darlington connection of the
output or. Note that normal TTL IC cannot be directly connec-
ted since it does not meet VIL.O

* There are two types of output, one which emitter side of the
output transistor is independent and is connectable individual-
ly, and the one which is common to — side of the control pow-
er supply (COM-).O0

« If a recommended primary current value of the photo-coupler
is 10mA, decide the resistor value using the formula of the
right Fig.

Install toward the direction as [[J
the fig. shows without fail.
| t— - — - — - |
] |-801 .
s +ALM+ etc.

TALM— etc. #Z
Sl

|
|
Vbc | |
|
|
|

12 to 24V

502
+ZSP, TLG,

41, COM-0J ﬁ #Z
e |
N _

Max. rating 30V,0
Voc[ V] -2.5 O
R[ K] =—[ 1_0 [V] 50mA

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

Line driver (Differential output) output

AM26LS3T or [J

AM26LS32 or equivalent |21 equivalent
» Feeds out the divided encoder outputs (A, B and Z-phase) in ' |
' OA+ A
differential through each line driver.O @<L——:$ OA— )122 il ‘i
* At the host side, receive these in line receiver. Install a termi- :$ OB+[{]) 148 B
. . . . . << ! —
nal resistor (approx. 330Q2) between line receiver inputs with- OB—1lJ] 149 ﬁ;] |
out fail. O OZ+ 23 7 |
<— —
» These outputs are not insulated. _/"’_‘:*KI OZ—[{]) 124 g] !
| |
GND 25 |
7 / ' L Z ) J
Connect signal ground of the host [
:@: represents twisted pair. and the driver without fail.

Open collector output F—— - -
Max. rating 30V,

« Feeds out the Z-phase signal among the encoder signals in | 50mA !

open collector. This output is not insulated.[

* Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar-
row.

High speed EI/

impedance of the measuring instrument or the external circuit
to be connected.[

<Resolution>[

(1) Speed monitor output (SP)J

photo-coupler O I J
:@: represents twisted pair_ (TLP554 by Toshiba or equivalent)' - — - — - — - — -
Analog monitor output — =
______ | |
» There are two outputs, the speed monitor signal output (SP) ' MeasuringT 43|SP LkeD <] |
and the torque monitor signal output (IM)[ \ instrumentmI , .
« Output signal width is +10V.0 vooooid | |
. . . . I externald . 1ko0
e The output impedance is 1kQ. Pay an attention to the input U circuit ! 42+ M€ <l |
J
|

17) GND

With a setup of 6V/3000r/min (Pr07=3), the resolution converted to speed is 8r/min/16mV.

(2) Torque monitor output (IM) O

With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.
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Wiring to the connector, CN X5

Input Signal and Pin No. of the Connector, CN X5

(Input Signals (common) and Their Functions )

Title of signal

Pin No.

Symbol

Function

I/F circuit

Power supply for O
control signal (+)

7

COM+

e Connect + of the external DC power supply (12 to 24V).0
« Use the power supply voltage of 12V = 5% — 24V = 5%

-u

Power supply for O
control signal (-)

41

COM-0

« Connect — of the external DC power supply (12 to 24V).O0
» The power capacity varies depending on a composition of I/O circuit. 0.5A
or more is recommended.

-0

CW over-travel O
inhibit input

CWL

 Use this input to inhibit a CW over-travel (CWL).O

e Connect this so as to make the connection to COM- open when the
moving portion of the machine over-travels the movable range toward CW.[]

e CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".0

« You can select the action when the CWL input is validated with the setup
of up Pré6 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)

[SI[]

P.128

CCW over-travel 0
inhibit input

CCWL

 Use this input to inhibit a CCW over-travel (CCWL).OI

» Connect this so as to make the connection to COM- open when the moving
portion of the machine over-travels the movable range toward CCW.[J

e CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".00

* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)

[SI[]

P.128

Speed zero clamp [
input 0
ad

1 26

ZEROSPD

« Function varies depending on the control mode.

* Becomes to a speed-zero clamp input (ZEROSPD).
Pro6[Connection to COM-{1 Contentl

-0 ZEROSPD input is invalid.O
open Speed command is 00
closel Normal actiond
openl] Speed command is to CCW0
close Speed command is to CW.
omln case Pr06 is 2 at torque control, ZERPSPD is invalid.O

Velocity/(l
Torque O

control

* Becomes to an input of damping control switching (VS-SEL).00

Position/O|« While Pr24 (Damping filter switching selection) is 1, the
Full-closedl 1st damping filter (Pr2B, Pr2C) will be validated when you
open this input, and the 2nd damping filter (Pr2D, Pr2E)

control ; . g
will be validated when you connect this input to COM-.

[SI[]

P.128

Gain switching O
input O

or [

Torque limit
switching input

GAIND

TL-SEL

e Function varies depending on the setups of Pr30 (2nd gain setup) and
Pr03 (Selection of torque limit).

Pro3[ Pr30L]Connection to COM-[J
openl]
closeld

O

ContentO
Velocity loop : PI (Proportion/Integration) action(]
Velocity loop : P (Proportion) action
wheld the setups of Pr31 and Pr36 are 2
open 1st gain selection (Pr10,11,12,13 and 14)0
close 2nd gain selection (Pr18,19,1A,1B and 1C)
when the setups of Pr31 and Pr36 are other than 2
invalidd
* Input of torque limit switching (TL-SEL)O
* Pr5E (Setup of 1st torque limit) will be validated when you

open this input, and Pr5F (Setup of 2nd torque limit) will
be validated when you connect this input to COM—.

o0l

[y
oloo o o|lg

el

» For details of 2nd gain switching function, refer to P.243 "Gain Switching

Function" of Adjustment.

[SID

P.128




[Connection and setup of velocity control mode]

Title of signal |PinNo| Symbol Function I/F circuit
Internal 28 | INTSPD3 |° Function varies depending on the control mode. [SI[]
colmm_andss_peed « You can switch the numerator of electronic gear.O P.128
selection 3 Input H « By connecting to COM—, you can switch the numerator of

Position/d| electronic gear from Pr48 (1st numerator of electronic
Full-closed [0 gear) to Pr49 (2nd numerator of electronic gear)d
controld |« For the selection of command division/multiplication, refer
0 to the table of next page, "Numerator selection of
0 command scaling"[]
O « Input of internal speed selection 3 (INTSPD3).0
Velocity |¢ You can make up to 8-speed setups combining INH/
controld | INTSPD1 and CL/INTSPD2 inputs. For details of setup,
0 refer to the table of P.131, "Selection of Internal Speed".]
Torque control| * This input is invalid.
Servo-ON input 29 SRV-ON | ® Turns to Servo-ON status by connecting this input to COM-.OJ [SI
» Turns to Servo-OFF status by opening connection to COM-, and current P.128
to the motor will be shut off. O
* You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).0
<Caution>
1.Servo-ON input becomes valid approx. 2 sec after power-on.[]
(see P.42, "Timing Chart" of Preparation.)
2.Never run/stop the motor with Servo-ON/OFF.[]
3.After shifting to Servo-ON, allow 100ms or longer pause before entering
the pulse command.
* Selection of Internal Speed
Connector Pin No. of X5 Pr05, Internal/external switching of speed setup
Pin-330 Pin-300 Pin-280 O
INTSPD1(INH)O | INTSPD2(CL)0 | INTSPD3(DIV)0] 4 1E ZE 3E
Analog speed command(] 1st speed of speedC] 1st speed of speed[] 1st speed of speed[]
opent] opent] open(] (CN X5, Pin-14)00 setup (Pr53)0 setup (Pr53)0 setup (Pr53)0
Analog speed command(l 2nd speed of speed(ll 2nd speed of speed[] 2nd speed of speed!]
shortl] opent opent (CN X5, Pin-14)0|  setup (Pr54)0] setup (Pr54)0 setup (Pr54)0
Analog speed command(] 3rd speed of speedl] 3rd speed of speedl] 3rd speed of speed(]
opentJ shortL] opentl (CN X5, Pin-14)0|  setup (Pr55)0 setup (Pr55)0] setup (Pr55)0]
Analog speed commandl 4th speed of speedl] Analog speed commandL] 4th speed of speed(]
short] shortl] open(] (CN X5, Pin-14)0|  setup (Pr56)0 | (CN X5, Pin-14)0 | setup (Pr56)0
Analog speed commandl] 1st speed of speed] 1st speed of speedl] 5th speed of speed(]
opent) opent) shortt (CN X5, Pin-14)0|  setup (Pr53)0 setup (Pr53)0 setup (Pr74)0
Analog speed command(] 2nd speed of speed(ll 2nd speed of speed(] 6th speed of speed(]
shortC] opent] shortC] (CN X5, Pin-14)0|  setup (Pr54)0 setup (Pr54)0 setup (P75)00
Analog speed commandll 3rd speed of speedl] 3rd speed of speedl] 7th speed of speed(]
opent] shortC] short0] (CN X5, Pin-14)0|  setup (Pr55)0 setup (Pr55)0 setup (Pr76)0
Analog speed command(] 4th speed of speed(] Analog speed command[] 8th speed of speed(]
short short short (CN X5, Pin-14) |  setup (Pr56) | (CN X5, Pin-14) |  setup (Pr77)
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Wiring to the connector, CN X5

Title of signal

Pin No.

Symbol

Function

I/F circuit

Selection 2 input
of internal
command speed

30

INTSPD2

« Function varies depending on the control mode.

0
O
O
0
0
0
Position/

controld
O

g
g
O
g

Full-closed]

 Input (CL) which clears the positional deviation counter
and full-closed deviation counter.(J
« You can clear the counter of positional deviation and 0
full-closed deviation by connecting this to COM-.00
« You can select the clearing mode with Pr4E (Counter clear
input mode).
Pr4ed Contentl

O Clears the counter of positional devia-

o0 tion and full-closed deviation while CL is
connected to COM-.0J
Clears the counter of positional deviation
and full-closed deviation only once by
connecting CL to COM- from open status.[]
2 CL s invalid

=
10

[ Default] O
U

a0

Velocity O
controld

0

« Input of selection 2 of internal command speed (INTSPD2)[}

e You can make up to 8-speed setups combining INH/
INTSPD1 and CL/INTSPD3 inputs. For details of setup,
refer to the table in P.131, "Selection of Internal Speed" of
Velocity Control Mode.J

Torque Gontrol

e This input is invalid.

[SI[]

P.128

Alarm clear input

31

A-CLR

e You can release the alarm status by connecting this to COM- for more

than 120ms.
¢ The deviatio

ad
n counter will be cleared at alarm clear.[J

* There are some alarms which cannot be released with this input.O

For details,

refer to P.252, "Protective Function " of When in Trouble.

[SI[]

P.128

Control modeO
switching input

32

C-MODE

e You can switch the control mode as below by setting up Pr02 (Control
mode setup) to 3-5.

Pr02 setupld

Open (1st)O Connection to COM— (2nd)]

I

30

Position controlJ Velocity control

40

Position control Torque controld

5

Velocity control Torque control

<Caution>[]

Depending on how the command is given at each control mode, the action
might change rapidly when switching the control mode with C-MODE. Pay
an extra attention.

[SI[]

P.128

Selection 1input
of internal
command speed

33

INTSPD1

« Function varies depending on the control mode.

0
g

Position/O
Full closed]
control

« Inhibition input of command pulse input (INH)O

e Ignores the position command pulse by opening the
connection to COM-[

e You can invalidate this input with Pr43 (Invalidation of

I command pulse inhibition input)

Pr430
on
1(Default)

Content[]
INH is valid.(J
INH is valid.

0
Velocity[
controld
0

« Selection 1 input of internal command speed (INTSPD1)0
*You can make up to 8-speed setups combining
INH/INTSPD2 and CL/INTSPD3 inputs. For details of the
setup, refer to the table of P.131, [
"Selection of Internal Speed" of Velocity Control Mode.[

Torque control

e This input is invalid.

[SI

P.128
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[Connection and setup of velocity control mode]

(Input Signals (Analog Command) and Their Functions

*The resolution of the A/D converter used in this input is 16 bit [
(including 1 bit for sign).O
+ 32767 (LSB) = = 10[ V] , 1[ LSBD.3[ mV]

Title of signal |PinNo., Symbol Function I/F circuit
Speed command | 14 SPR « Function varies depending on control mode. [AID
input Pro2[jiControl mode[J Function P.128

O Velo@ityl:l * Input of external speed command (SPR) when the
i controll] | Velocity control is selected.(
0 g0 e Set up the gain, polarity, offset and filter of the
34 Posi%on/l] Speed command with; O
VelocityO Pr50 (Speed command input gain)(
éﬁ HD Pr51 (Speed command input reversal)
O | Velocity/O|  pr52 (Speed command offset)]
0 Tordihe Pr57 (Speed command filter setup)
O ; e Function varies depending on Pr5B (Selection of
0 torque command)
O
ad 0 Pr5B[I Content
O . 00 | » This input becomes invalid.
O Velocity/d U | « Speed limit (SPL) will be selected. O
g y O |« Set up the speed limit (SPL) gain, offset
0 Torquel 0 | and filter with; O
o 1 Pr50 (Speed command input gain)
O O Pr52 (Speed command offset) O
O O Pr57 (Speed command filter setup)
O O
0
Others| OtNer control 1 1. input is invalid.
mode

*Function becomes valid when the control mode with underline ( C—1/ C_—_1)0O
is selected while the switching mode is used in the control mode in table.[

<Remark>0

Do not apply voltage exceeding +10V to analog command input of SPR
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Wiring to the connector, CN X5

Title of signal

Pin No.

Symbol

Function

I/F circuit

CCW-Torque limit [
input

16

CCWTL

 Function varies depending on Pr02 (Control mode setup).

Pr02[]

Control mode]

1 Function

Torque Controll

[

O

Position/Torquel]
g

O
O
a
O

 Function varies depending on Pr5B (Selection of
torque command)

Content
o0 | This input becomes invalid.O

Il O |« Torque command input (TRQR) will be
0 selected.O]
e Set up the gain and polarity of the com-
1 mand with; O
Pr5C (Torque command input gain)d
Pr5D (Torque command input reversal)O
* Offset and filter cannot be set up.

PrSB(l

=

OO0 pPpooOood

o1
O

O
Velocity/O
Torque
ad

* Becomes to the torque command input (TRQR).O

« Set up the gain and polarity of the command with; O
Pr5C (Torque command input gain)J
Pr5D (Torque command input reversal)[

« Offset and filter cannot be set up.

O o

0
Position/Torque
Velocity/Torque

Other
control mode

* Becomes to the analog torque limit input to CCW
(CCwTL).O

 Limit the CCW-torque by applying positive voltage
(0 to +10V) (Approx.+3V/rated toque)

« Invalidate this input by setting up PrO3 (Torque limit

selection) to other than 0.

» Resolution of A/D converter used in this input is 16 bit O
(including 1 bit for sign).O]
+511[ LSB] =11.9[ V], 1[ LSB]23[ mV]

[AI[]

P.128

CW-Torque limit
input

18

CWTL

 Function varies depending on Pr02 (Control mode setup).

Pro2[]

Control modefl Function

20
40
50

Torque control
Position/Torque

Velocity/Torque]]

le This input becomes invalid when the torque control
1 is selected.

d

40
50
Other

0
Position/Torque
Velocity/Torque

Other
control mode

e Becomes to the analog torque limit input to CW
(CwTL).O

« Limit the CW-torque by applying negative voltage O
(0 to —10V) (Approx.+3V/rated toque). O
Invalidate this input by setting up PrO3 (Torque limit
selection) to other than 0.

» Resolution of A/D converter used in this input is 16 bit O
(including 1 bit for sign).O
+511[ LSB] =11.9[ V], 1[ LSBR3[ mV]

[AI[D

P.128

*Function becomes valid when the control mode with underline (L1 /7 )J
is selected while the switching mode is used in the control mode in table.[

<Remark>[]

Do not apply voltage exceeding £10V to analog command input of CWTL and CCWTL

134




[Connection and setup of velocity control mode]

Output signal and Pin No. of the Connector, CN X5

(Output Signals (Common) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit

External brake 0 | 1100| BRKOFF+[] * Feeds out the timing signal which activates the electromagnetic brake of the motor.[J

release signal 10 | BRKOFE—[]*® Turns the output transistor ON at the release timing of the electro- | p 159
magnetic brake.[]

e You can set up the output timing of this signal with Pr6A (Setup of
mechanical brake action at stall) and Pré6B (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)

Servo-Ready O 350 S-RDY+0| e This signal shows that the driver is ready to be activated.] [SO11

output 34 S-RDY—[J | ® Output transistor turns ON when both control and main power are ON but P.129
not at alarm status.

Servo-Alarm 0 370/ ALM+0O | e This signal shows that the driver is in alarm status..0] [SO11

output 36 ALM—[] |* Output transistor turns ON when the driver is at normal status, and turns | p 199

OFF at alarm status.

Positioning 390| AT-SPEED+ [[I* Function varies depending on the control mode.
completeld 38 | AT-SPEED-[J 0  Output of positioning complete (COIN)O
(In-position) O e The output transistor will turn ON when the absolute value

Positiond| of the position deviation pulse becomes smaller than the
controld | setup value of Pr60 (Positioning complete range).O
« You can select the feeding out method with Pr63 (Setup of

PO [01U0D A1I20[BA
10 dnJag pue Uo1I3UL0)

E positioning complete output).O]
5 » Output of full-closed positioning complete (EX-COIN)O

e The output transistor will turn ON when the absolute value
FuII-ched [ of full-closed-position deviation pulse becomes smaller
controld | than the setup value of Pr60 (Positioning complete range).]
* You can select the feeding out method with Pr63 (Setup of

O positioning complete output).O

VeIoHity/D « Output at-speed (speed arrival) (AT-SPEED)O
Torquel |+ The output transistor will turn ON when the actual motor

control speed exceeds the setup value of Pr62 (In-speed).
Zero-speed 120 ZSPO |+ Content of the output signal varies depending on PrOA (Selection of ZSP output).0 | [SO2[
detection [ 41| (com-) |° Default is 1, and feeds out the zero speed detection signal.O P.129
output signal « For details, see the table below, "Selection of TLC,ZSP output".
Torque in-limit0O 400 TLCO | Content of the output signal varies depending on Pr09 (Selection of TLC output).O [S0211
signal output 41) | (COM-) |* Default is 1, and feeds out the torque in-limit signal.O] P.129

« For details, see the table below, "Selection of TLC,ZSP output".

» Selection of TCL and ZSP outputs

proalue oft] X5 TLC : Output of Pin-40 X5 ZSP : Output of Pin-12
e Torque in-limit output (Default of X5 TLC Pr09)0
OE The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.[
- « Zero-speed detection output (Default of X5 ZSP PrOA)C
15' The output transistor turns ON when the motor speed falls under the preset value with Pr61.0]
H « Alarm signal outputd
20 The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,
_ battery alarm, fan-lock alarm or external scale alarm.[]
H « Over-regeneration alarm[J
3E The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.[]
o « Over-load alarm
45' The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.[]
H « Battery alarmO
55' The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.0
- « Fan-lock alarmO
g5 The output transistor turns ON when the fan stalls for longer than 1s.[]
ad * External scale alarmO
70 The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
0 (adjustment on mounting is required). Valid only at the full-closed control.(J
O * In-speed (Speed coincidence) output]
8 The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.
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Wiring to the connector, CN X5

(Output Signals (Pulse Train) and Their Functions )

Title of signal |PinNo| Symbol Function I/F circuit
A-phase outputD | 210/ OA+0O |« Feeds out the divided encoder signal or external scale signal (A, B, Z- | [POL1[]
0 0 0 phase) in differential. (equivalent to RS422)0J P.129

¢ You can set up the division ratio with Pr44 (Numerator of pulse output
- 220 OA-U division) and Pr45 (Denominator of pulse output division)[
g 0 0 * You can select the logic relation between A-phase and B-phase, and the
B-phase outputd | 480 OB +0 output source with Pr46 (Reversal of pulse output logic).O]
0 0 0O * When the external scale is made as an output source, you can set up the
interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).[]
. 490 OB ~0 |+ Ground for line driver of output circuit is connected to signal ground (GND)
o g O and is not insulated.(]
Z-phase output 230 0z +0O0 |* Max. output frequency is 4Mpps (after quadrupled)
0 O
24 0oz -0
Z-phase output 19 Ccz » Open collector output of Z-phase signall [PO211
* The emitter side of the transistor of the output circuit is connected to the | p 1og
signal ground (GND) and is not insulated.
<Note>[]
* When the output source is the encoder]
« If the encoder resolution X P:igmis multiple of 4, Z-phase will be fed out synchronizing with A-phase.

In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with
A-phase because of narrower width than that of A-phase.

. Pra4f] . . PrdaaQ] .
when the encoder resolution Pras is multiple of 4, when the encoder resolution Pras is not multiple of 4,
A ] L N I
B I B I
z z I
synchronized not-synchronized

* In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig. [
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor [
one revolution or more to make sure that the Z-phase is fed out at least once before using.
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[Connection and setup of velocity control mode]

(Output Signals (Analog) and Their Functions

Title of signal |PinNo| Symbol Function I/F circuit
Torque monitor 42 IM * The content of output signal varies depending on PrO8 (Torque monitor
signal output (IM) selection).[] P.129

« You can set up the scaling with Pr08 value.

Pr08 |Content of signal Function
ad O * Feeds out the voltage in proportion to the motor
0,0| Torquel | torque command with polarity.O
11,1200 command + : generates CCW torquel]
—: generates CW torquel]

1 (|

1= 1=

O

» Feeds out the voltage in proportion to the positional
Positionalf] deviation pulse counts with polarity.[]

Lol deviationd] + : positional command to CCW of motor position]
’_‘I] o —: positional command to CW of motor position]
E - * Feeds out the voltage in proportion to the full-
% closed deviation pulse counts with polarity.[]
O Full-closed[l + : positional command to CCW of [
6-10 geviation external scale position[]
— : positional command to CW of O o
external scale position § S
Speed monitor 43 SP « The content of the output signal varies depending on Pr07 (Speed monitor AL | I g
signal output (IM) selection).C o P.129 | ElR
 You can set up the scaling with Pr07 value. =g
Pr07 [Tontrol mode Function ® =
o Motor O |° Feeds out the voltage in proportion to the motor
0 -4 speed] speed with polarity. + : rotates to CCW0O
0 P —: rotates to CW[
)

» Feeds out the voltage in proportion to the command
5_9 Command [ speed with polarity.]

speed + : rotates to CCWO

— : rotates to CW

[Output Signals (Others) and Their Functions]

Title of signal |PinNo| Symbol Function I/F circuit
Signal ground 13,150 GND « Signal ground -0
17.25 « This output is insulated from the control signal power (COM-) inside of the
' driver.
Frame ground 50 FG  This output is connected to the earth terminal inside of the driver. -0
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Trial Run (JOG run) at Velocity Control Mode

(1) Wiring inspection Display LED
 Miswiring[J =
(Especially power input/motor output)]
e Short/EarthlJ
* Loose connectiond

Power [J
O supply
(2) Check of power/voltagel | [

* Rated voltagel]

0
O
0
[

(3) Fixing of the motor
e Unstable fixing[

(4) Separation from O
mechanical system[]

(5) Release of the brake

CN X6
[
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[Connection and setup of velocity control mode]

Trial Run by Connecting the Connector, CN X5

1) Connect the CN X5.

2) Enter the power (DC12-24V) to control signal (COM+, COM-)

3) Enter the power to the driver.

4) Confirm the default values of parameters.

5) Connect the Servo-ON input (SRV-ON, CN X5, Pin-29) and COM- (CN X5, Pin-14) to turn to Servo-ON
and energize the motor.

6) Close the speed zero clamp input (ZEROSPD) and apply DC voltage between velocity command input ,
SPR (CN X5, Pin-14) and GND (CN X5, Pin-15), and gradually increase from 0OV to confirm the motor
runs.

7) Confirm the motor rotational speed in monitor mode.

* Whether the rotational speed is per the setup or not.
* Whether the motor stops with zero command or not.

8) If the motor does rotate at a micro speed with command voltage of O, correct the command voltage
referring to P.74, "Automatic offset adjustment" of Preparation.

9) When you want to change the rotational speed and direction, set up the following parameters again.

Pr50 : Speed command input gain Refer to P.152, "Parameter Setup"
Pr51 : Speed command input reversal (Parameters for Velocity/Torque Control)

10)If the motor does not run correctly, refer to P.68, "Display of Factor for No-Motor Running" of Preparation.

(Wiring Diagram |

PO [011U0D A1I203A

(]
(=}
=
=
@D
=1
=
S
2
2
o
w
o
=
=l
=3

COM+ PrNo. [l Titled Setup value
29 0200 | Setup of control model 10
DCO — ©=7 SRV-ON 040 | Invalidation of over-travel inhibit inputl] 10
12V - 24V 025 zErospp | Run with ZEROSPD [0 0601 | Selection of ZEROSPD inputd 10
41 switch close, and 00 500 | Velocity command gainlJ
COM-0 S ith - Set up[]
top with open 5107 | Velocity command reversall] o
5200 | Velocity command offsetd required
! 57 | Setup of velocity command filter
14
— < SPRITRQR
v T 15 In case of one-directional -
GND .
operation (Input signal status]
In case of bi-directional [ No.[J Title of signall Monitor display
operation (CW/CCW), O 00 Servo-ONUJ +AD
provide a bipolar power [ 5 Speed zero clamp -0

supply, or use with Pr06 = 3.
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Real-Time Auto-Gain Tuning

Outline Positon/velociy | setp X adestent tommant _|coront
—commend | Position/Vellocity A?:alpt)tive CurrtenltEF
The driver estimates the load inertia of the ma- Aclon comnand nder contro = conre
. . . . actual condition
chine in real time, and automatically sets up the E
i i i Resonance frequency calculation
optimum gain responding to the result. Also the Load inertia calculation
driver automatically suppress the vibration caused Real-time auto-gain tunin;l Motor
. . . spee
by the resonance with an adaptive filter. ® Encoder
Servo driver
i Conditions which obstructO
App“cable Range O real-time auto-gain tuning O
« Real-time auto-gain tuning is applicable to all Logdlj e Load is too small or large compareq to rotor inertia.]
control modes inertiall (less than 3 times or more than 20 times)O
' |ner_||a * Load inertia change too quickly. (10[ s] or less) C
; ~ |+ Machine stiffness is extremely low.O

. .

Cautio - Chattering such as backlash exists.[]
Real-time auto-gain tuning may not be executed O |+ Motor is running continuously at low speed of 100 [ r/min] or lower|(
properly under the conditions described in the [0 |* Acceleration/deceleration is slow (2000[ r/min] per 1[ s] or low). O
right table. In these cases, use the normal mode | Actionty® Acge:erat'%“/décilfleén torqtfﬂ? It§ Sn:a“er th%n
auto-gain tuning (refer to P.236 of Adjustment), ~|Pattérn| unbaianced weighieciviscous friction torque.

| gai ) f * When speed condition of 100[ r/min] or more and

or eX?CUte a manual gain tuning. (refer to P.240, acceleration/deceleration condition of 2000[ r/min] per
of Adjustment) 1[ s] are not maintained for 50[ ms] .

How to Operate

(1) Bring the motor to stall (Servo-OFF).

Insert the console connector to O

(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1- | cy x6 of the driver, then turn O r 0
7. Default is 1. on the driver power.
Setaol : : : : — - Setup of parameter, Pr210
Vel Real-time auto-gain tuning[] Varying degree of load inertia in motion(] Press@ . JF TPg
od (not in use) -0 ' = —
<1> 4,70 O no changel Press -D FR. 04
2,50 normal mode slow changel Match to the parameter No. [J
36 rapid change to be set up with @ (Here match to Pr21.)00
« When the varying degree of load inertia is large, set up 3 or 6. [ Press@.D 1
« When resonance might give some effect, validate the setup of Pr23 Change the setup with @@ 0
(Setup of adaptive filter mode). Press @ N
(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun- | Setup of parameter, Pr220]
ing) to 0 or smaller value. Match to Pr22 with (A).00 TH. 20

(4) Turn to Servo-ON to run the machine normally.

(5) Gradually increase Pr22 (Machine stiffness at real-time

auto-gain tuning) when you want to obtain better respo

Lower the value (0 to 3) when you experience abnormal

noise or oscillation.
(6) Write to EEPROM when you want to save the result.
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Press @.D

Numeral increases with @ 0
and decreases with @ O

Press @.D

Writing to EEPROM O

Press.l:l
Press@.l:l

Bars increase as the right fig. shows 0
by keep pressing @ (approx. 5sec).0
]

(default values)
nse.

0

Writing starts (temporary display).0 SERFE

0

0

Finish Fon SHIFESEE | Error ]

Writing completes Writing errorC

occurs
Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).




[Connection and setup of velocity control mode]

Adaptive Filters

The adaptive filter is validated by setting up Pr23 (Setup of adaptive filter mode) to other than 0.

The adaptive filter automatically estimates a resonance frequency out of vibration component presented in the motor speed
in motion, then removes the resonance components from the torque command by setting up the notch filter coefficient
automatically, hence reduces the resonance vibration.

The adaptive filter may not operate property under the following conditions. In these cases, use 1st notch filter (Pr1D and 1E)
and 2nd notch filter (Pr28-2A) to make measures against resonance according to the manual adjusting procedures.

For details of notch filters, refer to P.246, "Suppression of Machine Resonance" of Adjustment.

Conditions which obstruct adaptive filter action
* When resonance frequency is lower than 300[ Hz] .0
« While resonance peak is low or control gain is small and when no affect from these condition is [
given to the motor speed.O
* When multiple resonance points exist.(J

Resonance point

Load » When the motor speed variation with high frequency factor is generated due to non-linear factor such as backlash.O
Command pattern | * When acceleration/deceleration is very extreme such as more than 30000 [ r/min] per1[ s] .
<Note>

Even though Pr23 is set up to other than 0, there are other cases when adaptive filter is automatically
invalidated. Refer to P.235, "Invalidation of adaptive filter" of Adjustment.

Parameters Which Are Automatically Set Up.

Following parameters are automatically adjusted. ~ Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
110 | 1st gain of velocity loopO 270 | Setup of instantaneous speed observer[] on
120 | 1sttime constant of velocity loop integration(] 300 | 2nd gain setup 10
130 | 1st filter of velocity detection[ 310 | 1st mode of control switching[ on
140 | 1st time constant of torque filterd 320 | 1st delay time of control switching O 300
190 | 2nd gain of velocity loop 330 | 1st level of control switching O 500
1A0 | 2nd time constant of velocity loop integration(l] 340 | 1st hysteresis of control switching 330
1B0O | 2nd filter of speed detection] 36 2nd mode of control switching 0
1C0O | 2nd time constant of torque filter
200 | Inertia ratiod
2F Adaptive filter frequency

<Notes>

» When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1 to 6, and becomes 0 in other cases.

(1) Atter the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or when you increase the
setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning), until load inertia is identified (estimated) or adaptive
filter is stabilized, however, these are not failures as long as they disappear immediately. If they persist over 3 reciprocating
operations, take the following measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to 0, then set up other value
than 0. (Reset of inertia estimation and adaptive action)

4) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-ime auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) will be written to EEPROM
every 30 minutes. When you turn on the power again, auto-gain tuning will be executed using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control while you set up Pr02
(Control mode setup) to 4 and 5, the adaptive filter frequency before mode switching will be held.

(6) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia estimation will be invalidated.
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

PrNo. Title %ggu Function/Content
000 | Address 0 to 150} In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.
» The address is determined by the setup value of rotary switch (O to F) of the
front panel at power-on.O ggggg
» This value becomes the axis number at serial communication. [ D @@
» The setup value of this parameter has no effect to the servo action.O ;f”"’g.
* You cannot change the setup of PrO0 with other means than rotary switch. EI: SP@@
©
010 | LED initial status 0to 170} You can select the type of data to be displayed on the front panel LED (7 segment)
* <1> at the initial status after power-on.
Setup value[l Content
od Positional deviationd
Power -ON <1>0| Motor rotational speed
20 Torque outputd
30 Control modeD
AT Yz 40 I/O signal statusO
— g g g g g - 50 | Error factor/historyd
T e S S Sl Slo Sl 60 | Software version
S AT
70 Alarm{
Flashes (for approx. 2 sec) [ -
during initialization 80 Regenerative load factor(d
90 Over-load factord
Setup value of Prol 100 Inertia ratioJ
110 | Sum of feedback pulses
120 | Sum of command pulsesO
130 | External scale deviationO
140 | Sum of external scale feedback pulses O
150 | Motor automatic recognizing function
For details of display, refer to P.51 "Setup of 0 160 | Analog input valued
Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running"
020 | Setup of O 0to 60| You can set up the control mode to be used.
* control mode <1>
Setupll 0 Control mode 0 **1) When you set up the combination mode of 3, 4 or
5, you can select either the 1st or the 2nd with
valuet - ,1St mode 2nd mode control mode switching input (C-MODE).O0
0d_| PositionC] -0 When C-MODE is open, the 1st mode will be
<1>[] VelocityO -0 selected.O]
20 | Torquel -0 When C-MODE is shorted, the 2nd mode will be
AL " : selected.[ o
3 Pos!t!onlj VelocityL Don't enter commands 10ms before/after switching.
AF10 Position Torquel
5F1 | Velocity[ Torquell C-MODE  pen | close I open
6 Full-closed -0 ' '
1st —>|<— 2nd —>|<—1st
e e
10ms or longer  10ms or longer
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[Connection and setup of velocity control mode]

Standard default : < >

PrNo.

Title

Setup
range

Function/Content

03

Selection of O
torque limit

0to 30
<1>

You can set up the torque limiting method for CCW/CW direction.[]

CCwO O cwiad
X5 CCWTL : Pin-160 I X5 CWTL : Pin-180
Pr5E is allimit value for both CCW and CW direction
Set with Pr5E Set with Pr5F
When GAIN/TL-SEL input is open, set with Pr5EQ
When GAIN/TL-SEL input is shorted, set with Pr5F

When the setup value is 0, CCWTL and CWTL will be limited by Pr5E (1st torque
limit setup). At the torque control, Pr5E becomes the limiting value for CCW/CW
direction regardless of the setup of this parameter.

Setup value[d
on
<1>0
20

3

040

Setup of O
over-travel [
inhibit input

0to 201
<1>

In linear drive application, you can use this over-travel inhibiting function to inhibit the
motor to run to the direction specified by limit switches which are installed at both ends
of the axis, so that you can prevent the work load from damaging the machine due to
the over-travel. With this input, you can set up the action of over-travel inhibit input.

CW direction ~ Work  cCcw direction
«— —

Limit0]
switch CCWL

CWL

Driver

Servo motor
LimitO
switch

>

Setup
valuell

CCWL/CWLL

O 0 a

. Action
Inputl] Connection to COM-[10J

g

oo
g

inputd
|

ccwLd Closel] Normal status while CCW-side limit switch is not activated.[]]
(CN X5,Pin-9) Opendd Inhibits CCW direction, permits CW direction.]

ValidO
t

[

CcwLO Closel] Normal status while CW-side limit switch is not activated.[J
(CN X5,Pin-9) Open Inhibits CW direction, CCW direction permitted.

T

Invalidd

[

Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be O
invalidated.O

)

Valid

Err38 (Over-travel inhibit input protection) is triggered when either one O
of the connection of CW or CCW inhibit input to COM— become open.

<Cautions>0

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.00

2. When both of CCWL and CWL inputs are opened while Pr04 is set to 0, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error. [

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.
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Parameter Setu

D

Standard default : < >

PrNo.

Title

Setupl]
range

Function/Content

05

Speed setup,
Internal/External
switching

0to 30
<0>

This driver is equipped with internal speed setup function so that you can control the
speed with contact inputs only.

Setup value|[TJ Speed setup method
<0>0 |External speed command (SPR:CN X5, Pin-14)00
10 Internal speed command 1st to 4th speed (Pr53 to Pr56)0]
20 Internal speed command 1st to 3rd speed (Pr53-Pr55), External speed command (SPR)[
3 Internal speed command 1st to 8th speed (Pr53 to Pr56, Pr74 to Pr77)

O

* You can select a speed command at velocity control.(] H

« When the setup value is 1 or 2, switch 4 kinds of in-
ternal speed command with 2 kinds of contact input.[]
(1) INH (CN X5, Pin-33) : O

Selection 1 input of internal command speedl
(2) INH (CN X5, Pin-30) : O
Selection 2 input of internal command speed]
DIV input is ignored.

« Selection of internal speed

» When the setup value is 3, switch 8 kinds of internall]

speed command with 3 kinds of contact input.[]
(1) INH (CN X5, Pin-33) : O

Selection 1 input of internal command speed
(2) INH (CN X5, Pin-30) : O

Selection 2 input of internal command speed]
(3) INH (CN X5, Pin-28) :

Selection 3 input of internal command speed

Connector Pin No. of X5

Pr05, Internal/external switching of speed setup

Pin-330

INTSPD(INH)I

Pin-300
INTSPD2(CL)[]

Pin-280J O

INTSPD3(DIV)0] 4 10

20 30

open]

opend

Analog speed command[] 1st speed of speedL] 1st speed of speedI] st speed of speed]]

opent] (CN X5, Pin-14)0  setup (Pr53)0 setup (Pr53)0) setup (Pr53)0

short0

opendd

Analog speed command(i2nd speed of speed(12nd speed of speed(2nd speed of speed(]l

opent] (CN X5, Pin-14)0]  setup (Pr54)0 setup (Pr54)0] setup (Pr54)0

open(d

short

Analog speed command[I3rd speed of speed(] 3rd speed of speed[]]3rd speed of speed]]

opend] (CN X5, Pin-14)0]  setup (Pr55)0] setup (Pr55)0] setup (Pr55)0]

shortd

short

Analog speed command[14th speed of speed(]/Analog speed command[J4th speed of speed(]

0 : i
open (CN X5, Pin-14)0]  setup (Pr56)0 | (CN X5, Pin-14)0]  setup (Pr56)0

opend

opendd

Analog speed command(] 1st speed of speed(]l 1st speed of speed(] 5th speed of speed]

shortr] (CN X5, Pin-14)0]  setup (Pr53)0 setup (Pr53)0] setup (Pr74)0

shortO

opend

Analog speed command[i2nd speed of speed(2nd speed of speed[J6th speed of speed]

shortr] (CN X5, Pin-14)0]  setup (Pr54)0 setup (Pr54)0] setup (P75)00

opent

short

Analog speed command[I3rd speed of speed(]] 3rd speed of speed[]] 7th speed of speed]

hort0 :
short (CN X5, Pin-14)0]  setup (Pr55)0 setup (Pr55)0] setup (Pr76)0

short

short

Analog speed command(14th speed of speed(l/Analog speed command[J8th speed of speed]

short (CN X5, Pin-14) |  setup (Pr56) | (CN X5, Pin-14) |  setup (Pr77)

e Example of 4-speed run with internal
speed command.[]
In addition to CL/INH inputs, use the
speed zero clamp input (ZEROSPD)
and Servo-ON input (SRV-ON) to
control the motor stop and start.

SRV-ON input 1 __Servo-ON

ZROSPD input  Stop I

Run

INH input

CL input

<Caution>[
You can individually set up acceleration time,
deceleration time, and sigmoid acceleration/
deceleration time with parameter. Refer tol]
Pr58 : Acceleration time setup
Pr59 : Deceleration time setupO
Pr5A : Sigmoid acceleration/C
deceleration time setup in this Chapter.

speed

06

Selection of
ZEROSPD input

Oto 20
<0>

You can set up the function of the speed zero clamp input (ZEROSPD : CN X5, Pin-26)

Function of ZEROSPD (Pin-26)
ZEROSPD input is ignored and the driver judge that it Is not in
speed zero clamp status.d
ZEROSPD input becomes valid. Speed command is taken as 0 by
opening the connection to COM-.0J
Becomes speed command sign. You can set command direction to
CCW by opening the connection to COM—, and CW by closing.

Setup value[]

<0>0

]
=)

10

2
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[Connection and setup of velocity control mode]

Standard default : < >

PrNo. Title rS;gagD Function/Content
07 Selection of speed]| 0to 90| You can set up the content of analog speed monitor signal output (SP : CN X5,
monitor (SP) <3> Pin43) and the relation between the output voltage level and the speed.
Setup value[] Signal of SP|Relation between the output voltage level and the speed
o0 O 6V / 47 r/min0]
10 O 6V /188 r/min0]
Motor actualld -
20 6V / 750 r/minJ
speedd -
<3>[ 0 6V /3000 r/min]
40 - 1.5V / 3000 r/minJ
50 E 6V / 47 r/minC]
60 Commandm] 6V /188 r/mfnl]
70 6V / 750 r/min0]
speed -
80 6V /3000 r/min0]
9 1.5V / 3000 r/min
08 Selection of torquel]] 0 to 1200] You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup valuell Signal of IMOI | Relation between the output voltage level and torque or deviation pulse counts <9
<0>0 |Torque command(l] 3V/rated (100%) torquel g §
10 0 3V / 31Pulsel] SE
20 nj 3V / 125Pulsel] =2
Position[] S w»
30 L 3V / 500Pulse ==
deviation[d 2=
40 0 3V / 2000Pulsel] @ 2
50 o 3V / 8000Pulse[
60 ; 3V /31Pulsel]
70 3V / 125Pulsel
80 Full-closed 3V / 500Pulsel]
deviation[]
o0 3V / 2000Pulsel]
1000 O 3V / 8000Pulse
110 Torquel 3V /200% torque 0
12 command 3V / 400% torque
09 Selection of O 0to 80| You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> | I'setup valuell Function[] Note[
<0>0 | Torque in-limit outputO u
10 Zero speed detection output[ For details of
Alarm output of either one of Over-regeneration | function of each
2@ /Over-load/Absolute battery/Fan lock/External scale[] output of the
30 Over-regeneration alarm trigger output O left, refer to the
40 Overload alarm output table of P135,
50 Absolute battery alarm output[ "Selection of
60 Fan lock alarm output(] TCL and ZSP
70 External scale alarm output outputs".
8 In-speed (Speed coincidence) output
0A Selection of O 0 to 80| You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> Setup valuell Function[] Note[
o0 Torque in-limit output[ O
<1>0 | Zero speed detection output] For details of
o0 Alarm output of either one of Over-regeneration | function of each
U /Over-load/Absolute battery/Fan lock/External scale[] output of the
30 Over-regeneration alarm trigger output O left, refer to the
40 Overload alarm outputl] table of P.135,
50 Absolute battery alarm output "Selection of
60 Fan lock alarm outputd TCL and ZSP
70 External scale alarm output( outputs”.
8 In-speed (Speed coincidence) output
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Parameter Setup

Standard default : < >

PrNo. Title rSaer%gD Function/Content
0BO | Setup of O 0to 20| You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> Setup valuell Cor
o0 Use as an absolute encoder.[]
<1>[ | Use as an incremental encoder.[]
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>0

This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
0CO | Baud rate setup ofd| 0to 50| You can set up the communication speed of RS232.
* RS2320 <2>

 Error of baud rate is +0.5%.

o Setup valuell Baud rated Setup valuelll Baud rated
communication o0 2400bps0 30 19200bps0
10 4800bpsO 40 38400bps

<2> 9600bps 5 57600bps

0DO | Baud rate setup of 0 to 50| You can set up the communication speed of RS485.

* Error of baud rate is +0.5%.
* RS485 <2>

o Setup valuelJ Baud ratel] Setup valuelll Baud ratel]
communication o0 2400bps0 30 19200bps0
10 4800bps0] 40 38400bps]
<2> 9600bps 5 57600bps
O*ED Setup of front Oto 10| You .can Iim;t theloperation of the front panel to the Setup valuel] Contentl
panel lock <0> monitor mode only.[J . . <050 Valid to all0
You can prevent such a misoperation as unexpec- -
ted parameter change. O 1 Monitor mode only
<Note>[]

You can still change parameters via communication even though this setup is 1.0
To return this parameter to 0, use the console or the "PANATERM®".

Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : < >

PrNo. Title rsfrEggD Unit Function/Content
11 1st gain of O 1to 350000 Hz You can determine the response of the velocity loop.[]
velocity loop Ato C-frame:<35>10 In order to increase the response of overall servo system by setting high
DtoF-frame:<18> position loop gain, you need higher setup of this velocity loop gain as well.
However, too high setup may cause oscillation.[]
<Caution>[J

When the inertia ratio of Pr20 is set correctly, the setup unit of Prll
becomes (Hz).

12 1sttime constant |[1to 10000 ms You can set up the integration time constant of velocity loop.O
of velocity loop Ato C-rame:<16>10 Smaller the setup, faster you can dog-in deviation at stall to 0.0]
integration Dto F-frame:<31> The integration will be maintained by setting to "999".00
The integration effect will be lost by setting to "1000".
13 1st filter of O 0to 50 .y You can set up the time constant of the low pass filter (LPF) after the
speed detection <0>* speed detection, in 6 steps.[]

Higher the setup, larger the time constant you can obtain so that you can
decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.

14 1st time constant of [0 to 250000 0.01ms | You can set up the time constant of the 1st delay filter inserted in the
torque filter A to C-frame:<65>10 torque command portion. You might expect suppression of oscillation
D to F-hame:<126> caused by distortion resonance.
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[Connection and setup of velocity control mode]

Standard default : < >

PrNo. Title rSaerﬁsgD Unit Function/Content
190 | 2nd gain of velocity |1 to 35000 Hz[O | Position loop, velocity loop, speed detection filter and torque command
ad loop O Ato C-frame:<35>10 ad filter have their 2 pairs of gain or time constant (1st and 2nd).O]
ad O Dto F-frame:<18>10 ad For details of switching the 1st and the 2nd gain or the time constant, refer
1A0 | 2nd time constant of 1to 10000 msO | to P.226, "Adjustment".0
ad velocity loop integrationd| <1000>*[1 ad The function and the content of each parameter is as same as that of the
1BO | 2nd filter of velocity | 0 to 50 -0 1st gain and time constant.
ad detectiond <0>*0 g
1C 2nd time constant |0 to 250007 0.01ms
of torque filter Ato C-frame:<65>10
D to F-frame:<126>
1D 1st notch 100 to 15001 Hz You can set up the frequency of the 1st resonance suppressing notch filter.[]
frequency <1500> The notch filter function will be invalidated by setting up this parameter to
"1500".
1E 1st notch width O0to 40 -0 You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.[]
selection <2> Higher the setup, larger the notch width you can obtain.O

Use with default setup in normal operation.

59
Parameters for Auto-Gain Tuning =g
O =S
Standard default : < > EfE3
; Setupl] ; ; = £
PrNo. Title range Unit Function/Content g2
20 Inertia ratio 0to 100000 % You can set up the ratio of the load inertia against the rotor (of the motor) inertia.d]
g
<250>* 5| Pr20=(load inertia/rotor inertia) X 100 [ %]

When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.O

The inertia ratio will be estimated at all time while the real-time auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.[]
<Caution>0

If the inertia ratio is correctly set, the setup unit of Pr11 and Pr19
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr20 is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.

21 Setup of real-time O0to 70 -0 You can set up the action mode of the real-time auto-gain tuning.C]
auto-gain tuning <1> With higher setup such as 3, the driver respond quickly to the change of

the inertia during operation, however it might cause an unstable operation.
Use 1for normal operation.

Real-timeld Varying degree of [
Setup valuell . . . . .
0 auto-gain tuning load inertia in motionO
od InvalidO -0
<1>,4,70 ad Little changeO
2,50 Normal mode Gradual changel
3, 60 Rapid change

—

]

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setup

Standard default : < >

PrNo. Title rSaer%gD Unit Function/Content
22 Selection of 0 to 1500 -0 You can set up the machine stiffness in 16 steps while the real-time auto-
machine stiffness  |Ato C-frame:[] gain tuning is valid.OJ
at real-time [J <4>0 low «—machine stiffness— high[J
auto-gain tuning D to F-frame:[] low—  servogain —highd
<1> [Pr22 | 0,1------ G----14,15 |

low response  —high

<Caution>0

When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.

23 Setup of adaptive 0 to 20 -0 You can set up the action of the adaptive filter.0]
filter mode <1> 0 : InvalidO
1:VvalidO
2 : Hold (holds the adaptive filter frequency when this setup is changed to 2.)0
<Caution>0

When you set up the adaptive filter to invalid, the adaptive filter frequency
of Pr2F will be reset to 0. The adaptive filter is always invalid at the
torque control mode.

25 Setup of an action Oto 70 -0 You can set up the action pattern at the normal mode auto-gain tuning. O
at normal mode <0> Setup valuellumber of revolution[J Rotational directionl
auto-gain tuning <0>0 0 CCW — CWO

10 2 [ revolution] CW = ccwhi
20 0 CCw — Cccwid
30 o Cw —Ccw0O
40 ; CCW — CWD
50 lution] CW — CccwaO
60 | Llrevo CCW — CCWO
7 CW —CW

e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2
revolutions to CW.

27 Setup of 0to 10 -0 With a high stiffness machine, you can achieve both high response and
instantaneous <0>* reduction of vibration at stall, by using this instantaneous speed observer.
speed observer Setup valuelll Instantaneous speed observer setup

<0>*0 Invalid O
1 Valid

You need to set up the inertia ratio of Pr20 correctly to use this function.O
If you set up Pr21, real-time auto-gain tuning mode setup, to other than 0 (valid), Pr27 becomes 0 (invalid)

28 2nd notch 100to 15000 Hz You can set up the 2nd notch width of the resonance suppressing filter in
frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".
29 Selection of O 0to 40 -0 You can set up the notch width of 2nd resonance suppressing filter in 5
2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.
2A Selection of O 0to 9900 -0 You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.
<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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[Connection and setup of velocity control mode]

Standard default : < >

; Setupl] ; :
PrNo. Title rangg Unit Function/Content
2F Adaptive filter 0 to 640 -0 Displays the table No. corresponding to the adaptive filter frequency.
frequency <0> (Refer to P.234 of Adjustment.) This parameter will be automatically set

and cannot be changed while the adaptive filter is valid. (when Pr23
(Setup of adaptive filter mode) is other than 0.)O

0to4 Filteris invalid.O

510 48 Filter is valid.O

49 to 64 Filter validity changes according to Pr22. OJ

This parameter will be saved to EEPROM every 30 minutes while the
adaptive filter is valid, and when the adaptive filter is valid at the next
power-on, the adaptive action starts taking the saved data in EEPROM as
an initial value.O
<Caution>0
When you need to clear this parameter to reset the adaptive action while
the action is not normal, invalidate the adaptive filter (Pr23, "Setup of
adaptive filter mode" to 0) once, then validate again.[]
Refer to P.239, "Release of Automatic Gain Adjusting Function" of
Adjustment as well.

Parameters for Adjustment (2nd Gain Switching Function)

sS
Standard default : < > g §
PrNo. Title rsaeﬁagm Unit Function/Content g s
30 Setup of 2nd gain 0to 10 -0 You can select the PI/P action switching of the velocity control or 1st/2nd gain switching. 2 g
<1>* Setup value[J Gain selection/switching g3
on 1st gain (PI/P switching enabled) *10
<1>* 1st/2nd gain switching enabled *2

*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.

GAIN inputd Action of velocity loopO
Open with COM-[J Pl actionO
Connect to COM-[J P action

*2 For switching cbndition of the 1st and the 2nd, refer to P.243, "Gain
Switching Function" of Adjustment.

31 1st mode of O 0 to 100 -0 You can select the switching condition of 1st gain and 2nd gain while Pr30
control switching <0>* is setto 1.
Setup valuel Gain switching condition
<0>* 6to 10[] Fixed to the 1st gain.OJ
10 Fixed to the 2nd gain.O

200 *1 | 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)0
*2[]  2nd gain selection when the toque command variation is larger than the setups of O

SE 0| Pr33 (1st level of control switching) and Pr34 (1st hysteresis of control switching).O

401 *20 Fixedtothe 1stgain. [0
*2 | 2nd gain selection when the command speed is larger than the setups of [

Pr33 (1st level of control switching) and Pr34 (1st hysteresis at control switching).

5

*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.0

*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

PrNo. Title rsaer%gm Unit Function/Content
32 1st delay time of Oto x 166us | You can set up the delay time when returning from the 2nd to the 1st gain,
control switching 100000 while Pr31is setto 3 or 5to 10.
<30>*
33 1stlevel of O 0to 2000000 -0 You can set up the switching (judging) level of the 1st and the 2nd gains,
control switching <50>* while Pr31is setto 3, 5, 6. 9 and 10.00
Unit varies depending on the setup of Pr31 (1st mode of control switching)
34 1st hysteresis [ 0to 200000 -0 You can set up hysteresis width to be
of control switching | <33>* implemented  above/below the AN
judging level which is set up with Pr33 yad ]
Pr33. Unit varies depending on the T\ﬂ
setup of Pr31 (1st control switching 0 — — )
mode). Definitions of Pr32 (Delay), 1stgain,;2nd gami s Lstgain
Pr33 (Level) and Pr34 (Hysteresis ' pra2
are ex(plainegj in the fig. bélo)\;v.lj ) e
<Caution>[
The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).
36 2nd mode of 0 to 50 -0 You can select the switching condition of the 1st and 2nd gain while Pr30
control switching <0>* is set to 1 and when the 2nd control mode is velocity control.
Setup value[d Gain switching condition
<0>*0 | Fixed to the 1st gaind
10 Fixed to the 2nd gainJ
0 *1[ 2nd gain selection when gain switching input is turned on O
_. 0] (GAIN : CN X5, Pin-27) (Pr30 setup must be 1.) 0
30 *2] 2nd gain selection when the torque command variation is larger. [l
40 *2[0 2nd gain selection when the speed command variation O
0 O] (acceleration) is larger.0]
5 *2 | 2nd gain selection when the command speed is larger.
*1 Fixed to the 1st gain regardless of the GAIN input, when Pr31 is set to
2 and Pr03 (Torque limit selection) is set to 3. O
*2 For the switching level and timing, refer to P.244, "Setup of Gain
Switching Condition" of Adjustment.
37 2nd delay time of |0 to 10000[Jx 166us | You can set up the delay time when returning from 2nd to 1st gain, while
control switching <0> Pr36 is set to 3 to 5.
38 2nd level of control [0 to 200000 -0 You can set up the switching (judging) level of the 1st and the 2nd gains,
switching <0> while Pr36 is set to 3 to 501
Unit varies depending on the setup of Pr36 (2nd mode of control
switching).
39 2nd hysteresis of [0 to 200000 -0 You can set up the hysteresis width
control switching <0> to be implemented above/below the
judging level which is set up with AN
Pr3s.0 Prag 2 -
Unit varies depending on the setup ?\ﬂ
of Pr36 (2nd mode of control 0 — — _
switching).Definition of Pr37 (Delay), 1st gain :an ga'ni ; 1stgain
Pr38 (Level) and Pr39 (Hysteresis o
are ex(plaine)d in the fig. tEeI)c/)W.D ) e
<Caution> O
Setup of Pr38 (Level) and Pr39 (Hysteresis) are valid as absolute value
(positive/negative).
3D JOG speed setup 0to 50000 r/min You can setup the JOG speed.[]
<300> Refer to P.75, "Trial Run"of Preparation.
<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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[Connection and setup of velocity control mode]

Parameters for Position Control

Standard default : < >

PrNo. Title rSéer%lng Function/Content

440 | Numerator of pulse |1 to 32767[JYou can set up the pulse counts to be fed out from the pulse output (X5 0A+ : Pin-
* OUtpUt division[] <2500> 1] 21, OA-: Pin-22, 0B+ : Pin-48, 0B-: Pin-49).|:|

0 0 e Pr45=<0> (Default)O
0 0 OYOu can set up the output pulse counts per one motor revolution for each OA
and OB with the Pr44 setup. Therefore the pulse output resolution after
U . guadruple can be obtained from the formula below.[]
O 0
0 0 U The pulse output resolution per one revolution 0
. 0 0 = Pr44 (Numerator of pulse output division) X4
0 0 * Pr45=0 :0J
The pulse output resolution per one revolution can be divided by any ration
u O according to the formula below.O
a ad E )  Pra4 (Numerator of pulse output division) )
Putse output resolution per one revolution - —— X Encoder resolution
O O _ Pr45 (Denominator of pulse output division)
0 0 <Cautions>[]
0 0 * The encoder resolution is 131072 [ P/r] for the 17-bit absolute encoder, and
0 0 10000 [ P/r] for the 5-wire 2500P/r incremental encoder.]
- » The pulse output resolution per one revolution cannot be greater than the
450 | Denominator of 0to 327671 encoder resolution.
* pulse output O <0>

(In the above setup, the pulse output resolution equals to the encoder resolution.)]
« Z-phase is fed out once per one revolution of the motor.OJ
When the pulse output resolution obtained from the above formula is multiple of 4,
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to
output with the encoder resolution, and becomes narrower than A-phase, hence
does not synchronize with A-phase.

division

PO [011U0D A1I203A

(]
(=}
=
=
@D
=1
=
S
2
2
o
w
o
=
=l
=3

when encoder resolution x %Dis multiple of 4 | | when encoder resolution x %DIS not multiple of 4
Prd5 P Pr45 P

A ] [ S L
B LT B I

z z I
Synchronized Not-synchronized

<Notes>
 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Parameter Setu

D

Standard default : < >

output logic

; Setupl ;
PrNo. Title rangg Function/Content
4600 | Reversal of pulse 0to 30| You can set up the B-phase logic and the output source of the pulse output (X5 OB+
* <0> : Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation

between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.

at motor CCW rotation at motor CW rotation
Setupl | A-phasel
valuel (OA)O
- B-phas%(OB)]
<0>, 20
o non-reversal(] J I—, I—, |—,
- B-phase(OB)[J w
1,3
reversal
Praer] B-phase logicO Output sourcel
<0>0 Non-reversalld Encoder position
10 Reversalll Encoder position]
2 *10 Non-reversalll External scale position[]
3 *1 Reversal External scale position

*1 The output source of Pr46=2, 3 is valid only at full-closed control.

Parameters for Velocity and Torque Control

Standard default : < >

PrNo. Title ?’gﬁsgm Unit Function/Content
50 Input gain of O 10 to 2000[(r/min)/V | You can set up the relation between the voltage applied to the speed
speed command <500> command input (SPR : CN X5, Pin-14) and the motor speed.
¢ You can set up a "slope" of the relation
between the command input voltage [cow]
and the motor speed, with Pr50. O Speed (r/min)
« Default is set to Pr50=500 [ r/min] ,O 23000 N /
hence input of 6V becomes 3000r/min.00 g,0q 4
<Cautions>0 ex-factory
1. Do not apply more than =10V to the —10/'—6\ ’2";1"6";’10
speed command input (SPR). O Command input0]
2. When you compose a position loop voltage (V)
outside of the driver while you use the / _'__3000
driver in veloci_ty control que, the
setup of Pr50 gives larger variance to
the overall servo system.[]
Pay an extra attention to oscillation caused by larger setup of Pr50.
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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[Connection and setup of velocity control mode]

Standard default : < >

; SetuplJ ; ;
PrNo. Title rangg Unit Function/Content
51 Reversal of speed 0to 10 -0 You can reverse the polarity of the speed command input signal (SPR:CN
command input <1> X5, Pin-14). Use this function when you want to change the motor

rotational direction without changing the polarity of the command signal
from the host.

Setup value[] Motor rotating directionO
o0 CCW direction with (+) command (viewed from the motor shaft end[
<1> CW direction with (+) command (viewed from the motor shaft end

<Notes>l

* Default of this parameter is 1, and the motor turns to CW with (+) signal,
this has compatibility to existing MINAS series driver.[]

* When Pr06 (ZEROSPD) is set to 2, this parameter becomes invalid.

<Caution>0

When you compose the servo drive system with this driver set to
velocity control mode and external positioning unit, the motor might
perform an abnormal action if the polarity of the speed command signal
from the unit and the polarity of this parameter setup does not match.

52 Speed command [-2047 to [0 0.3mV | ¢ You can make an offset adjustment of analog speed command (SPR : o
offset 20470 CN X5, Pin-14) with this parameter.] oS

<0> * The offset volume is 0.3mV per setup value of "1".00 = §

» There are 2 offset methods, (1) Manual adjustment and (2) Automatic g =

adjustment. 5ea

=z

1) Manual adjustmentd =

* When you make an offset adjustment with the driver alone,
Enter 0 V exactly to the speed command input (SPR/TRQR), (or
connect to the signal ground), then set this parameter up so that
the motor may not turn.[]

* when you compose a position loop with the host, O

« Set this parameter up so that the deviation pulse may be reduced
to 0 at the Servo-Lock status. [

2) Automatic adjustment O

* For the details of operation method at automatic offset adjustment
mode, refer to P.73, "Auxiliary Function Mode" of Preparation.(

» Result after the execution of the automatic offset function will be
reflected in this parameter, Pr52.

530 | 1st speed of O —20000 to [d r/min0 | When the internal speed setup is validated with parameter Pr05, "Switching
0 speed setupl] 2000007 0O of internal or external speed setup”, you can set up 1st to 4th speed into
5400 | 2nd speed of <0>0 0 Pr53 '[9 56, 5th to 8th speed into Pr74 to 77 in direct unit of [ r/min] .0
d speed setupd O ad <Caut|on>|_] .
» The polarity of the setup value represents that of the internal command
5500 | 3rd speed of O a ad speed.
ad speed setupO O ad -
560 | 4th speed of - 0 +0 Command to CCW (.V|ewed from the motor shaft end)O
0 speed setupl] 0 0 -0 Command to CW (viewed from the motor shaft end)
740 | 5th speed of O L 20000 to |[J r/min » The absolute value of the parameter setup is limited with Pr73 (Setup of
O |speed setupd 200000 over-speed level)
750 | 6th speed of O <0>
ad speed setupO
760 | 7th speed of O
a speed setup
77 8th speed of O
speed setup
57 Setup of speed 0 to 64001 0.01ms | You can set up the time constant of the primary delay filter to the analog
command filter <0> speed command/analog torque command/analog velocity control (SPR :
CN X5, Pin-14)
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Parameter Setup

Standard default : < >

; Setupl] ; ;
PrNo. Title rangg Unit Function/Content

580 | Acceleration time |0 to 500000 2ms/O | You can make the velocity control while adding acceleration and

O setup] <0>0 | (1000r/min)([] deceleration command to the speed command inside of the driver. With

0O 0 0 0 this function, you can make a soft-start when you enter the step-speed
59 Deceleration ime 10 to 500001 2ms/0l comsman:Dz;nd when you use with the internal speed setup.

. pee
setup <0> | (1000r/min) comml_l_ tald X 2ms/(1000r/min)C]
Spem td x 2ms/(1000r/min)
CIREREC IR
<Caution>0

Do not use these acceleration/deceleration time setup when you use the
external position loop. (Set up both Pr58 and Pr59 to 0.)

5A Sigmoid O Oto 5000 2ms In order to obtain a smooth operation, you can set up the quasi sigmoid
acceleration/O <0> acceleration/deceleration in such application as linear acceleration/
deceleration time deceleration where acceleration variation is large at starting/stopping to
setup cause a strong shock.

1. Set up acceleration/deceleration
for basic linear portion with Pr58
and Pr590

2.Set up sigmoid time with time width
centering the inflection point of
linear acceleration/deceleration
with Pr5A. (unit : 2ms)

paads

N7 R

ta: Pr580 Use with the setup of

td : Pr590J tal tdd
ts - PrSA > > ts, ts, and > > ts

5E0 | st torque limit [ 0to 5000 %O | You can set up the limit value of the motor output torque (Pr5E : 1st
setupl] <500> ] 0 torque, Pr5F : 2nd torque). For the torque limit selection, refer to PrO3
o (0 *2 ] 0 (Torque limit selection).

0 0 0 0 This torque limit function limits the max. motor torque inside of the
5F 2nd torque limit O0to 5000 % driver with parameter setup.J
In normal operation, this driver permits approx. 3 times larger torque
setup <500>01 } - . .
2 than the rated torque instantaneously. If this 3 times bigger torque
causes any trouble to the load (machine) strength, you can use this

function to limit the max. torque. roraue [ %
« Setup value is to be given in 300(Max.){
% against the rated torque.] when Pr5E=150 2007
 Right fig. shows example of 1008
150% setup with Pr03=1.0 . (Rated)
« Pr5E limits the max. torque for
both CCW and CW directions.

O

4 speed
r100  (Rating) (Max.)
+200

<Caution>0

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver
and the motor.
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[Connection and setup of velocity control mode]

Parameters for Sequence

Standard default : < >

PrNo. Title rSaerﬁggD Unit Function/Content

61 Zero-speed 10to O r/min You can set up the timing to feed out the zero-speed detection output signal
200000 (ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [ r/min] .0
<50> The zero-speed detection signal (ZSP) will be fed out when the motor
speed falls below the setup of this parameter, Pr61.00
In-speed (Speed coincidence) signal (V-COIN) will be fed out when the
difference between the speed
command and the motor speed falls speed
t;eéolw the setup of this parameter, (PréL+ 10)rimin_,_
rél.

« The setup of P61 is valid for both / . .
61-+10)r!
CCW and CW direction regardless SRR - (Pré1=10)min

of the motor rotating direction. O
« There is hysteresis of 10 [ /min] . ,¢5 | oN —

2

62 At-speed O 10to 0| r/min You can set up the timing to feed out the At-speed signal (COIN+ : CN
(Speed arri\/a|) 200000 X5, Pin-39, COIN- : CN X5, P|n-38)|]

<50> At-speed (Speed arrival) (COIN) will be fed out when the motor speed
exceeds the setup speed of this parameter, Pr62

e The setup of P62 is valid for both speed
CCW and CW direction regardless ~ (Pr62+10)/min___|
of the motor rotational direction. [

* There is hysteresis of 10 [ r/min] .

CCw

PO [011U0D A1I203A
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(Pr62-10)r/min

_________ Pr—

AT-SPEED I OFF | ON

65 LV trip selection at Oto 10 -0 You can select whether or not to activate Errl3 (Main power under-
main power OFF <1> voltage protection) function while the main power shutoff continues for the
setup of Pr6D (Main power-OFF detection time).

Setup valuell Action of main power low voltage protection]
a When the main power is shut off during Servo-ON, Errl3 will
o0 not be triggered and the driver turns to Servo-OFF. The driver

g returns to Servo-ON again after the main power resumption.t
<P> When the main power is shut off during Servo-ON, the driver
will trip due to Errl3 (Main power low voltage protection).

<Caution>[

This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Errl3 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,
regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.
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Parameter Setu

Standard default : < >

PrNo. Title %egsgﬂ Unit Function/Content
6600 | Sequence at [ Oto 20 gy You can set up the running condition during deceleration or after stalling,
* over-travel inhibit <0> while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid
Setup valuel[During deceleration] ~After stallingO |Deviation counter content(]
<(J.;I> DynamiF brakeO Torqug clornma.nd=.0[1 HoldDl
0 actiond towards inhibited direction(] o
1UD Torque command= 0[]l Torque command=00 Hou 0
= towards inhibited direction[towards inhibited direction[] ﬁd
2u Emergency stop Torque command=0[] Clears before/C]
towards inhibited direction| after deceleration
<Caution>0
In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).
67 Sequence at main 0 to 90 -0 When Pr65 (LV trip selection at main power OFF) is 0, you can set up,[]
power OFF <0> 1) the action during deceleration and after stalling]
2) the clearing of deviation counter content[]
after the main power is shut off.
Setupl O Action O Deviation counter(ll
valuell |During decelerationll After stallingd contentl]
<0>0 DBO DBO ClearD
10 Free-rund DBO Clear
20 DBO Free-runlJ ClearO
30 Free-rund Free-runJ ClearD
40 DBO DBO HoldO
50 Free-runl] DBO Hold[
60 DBO Free-rund HoldO
70 Free-rund Free-run(d Hold[
80 Emergency stopU] DBUO ClearO
9 Emergency stop Free-run Clear
(DB: Dynamic Brake action)O
<Caution>0
In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).
68 Sequence at alarm 0to 30 g You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup O Action O Deviation counter(ll
valuel |During deceleration] After stalling contentld
<0>0 DBO DBO HoldOl
10 Free-rund DBO HoldO
20 DBO Free-rund HoldO
3 Free-run Free-run Hold
(DB: Dynamic Brake action)[
<Caution>0
The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control
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[Connection and setup of velocity control mode]

Standard default : < >

PrNo.

Title

Setupd
range

Unit

Function/Content

69

Sequence at [
Servo-Off

Oto 9O
<0>

-0

You can set up,]

1) the action during deceleration and after stalling]

2) the clear treatment of deviation counter is set up. [

The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)[]
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall" of Preparation as well.

6A

Setup of O
mechanical brake
action at stalling

0 to 100[]
<0>

2ms

You can set up the time from when the brake release signal (BRK-OFF :
CN X5, Pin-10 and 11) turns off to when the motor is de-energized
(Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.

e Set up to prevent a micro-travel/
drop of the motor (work) due to the
action delay time (tb) of the brake
After setting up Pr6a = tb
then compose the sequence so as
the driver turns to Servo-OFF after
the brake is actually activated.

SRV-ON ON OFF

BRK-OFF
release

s O —p|
actual brake

release |

_____ ——
motorQ]

'
an! non-0J
energization Med

| PréA |
<>

Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.

6B

Setup of O
mechanical brake
action at running

0 to 100[]
<0>

2ms

You can set up time from when detecting the off of Servo-ON input signal
(SRV-ON : CN X5, Pin-29) is to when external brake release signal
(BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to
servo off during the motor in motion.

e Set up _to prevent the brake SRV-ON ON OFF
deterioration due to the motor
running.t] BRK-OFF release I hold
At Servo-OFF during the motor is L0
. . . . actualll | [—
running, tb of the right fig. will be brake  ©€nergized| ' non-0
a shorter one of either PréB 1 energized
setup time, or time lapse till the motor(] N\ 1 30r/min
motor speed falls below 30r/min. energization CNG
: t

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in

motion" of Preparation as well.
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Parameter Setu

D

Standard default : < >

PrNo.

Title

Setupl]
range

Unit

Function/Content

6CU

Selection of [
external O
regenerative [
resistor

0 to 30
for
A, B-frame
<3>0
forO
C to F-frame
<0>

With this parameter, you can select either to use the built-in regenerative
resistor of the driver, or to separate this built-in regenerative resistor and
externally install the regenerative resistor (between RB1 and RB2 of
Connector CN X2 in case of A to D-frame, between P and B2 of terminal
block in case of E, F-frame).
Setup valuelfRe9eneratiyg resistort]
<0>0 g
(C, D, E and[1Built-in resistor(]
F-frame)O O
o O
10 External resistor
O O

Regenerative processing andJ
regenerative resistor overload

Regenerative procesSing circuit will be
activated and regenerative resistor overload
protection will be triggered according to the
built-in resistor (approx. 1% duty).(l
The driver trips due to regenerative overload
rotection (Errl8), when regenerative
:Erocessing circuit is activated and its active
ratio exceeds 10%, O
Regenerative processing circuit is activated,
[but no regenerative over-load protection is
triggered.O]
0 Both regenerative processing circuit and
regenerative protection are not activated, and
built-in capacitor handles all regenerative
power.

20 External resistor
1 O

<3>0

(A, B-frame) No resistor

<Remarks>0

Install an external protection such as thermal fuse when you use the
external regenerative resistor. [

Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
over-load protection.[]

<Caution> 0

When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.O]

External regenerative resistor gets very hot, and might cause burning.

6D0

Detection time of
main power off

351to0 1000
<35>

1 2ms

You can set up the time to detect the shutoff while the main power is kept
shut off continuously.O
The main power off detection is invalid when you set up this to 1000.

6E

Torque setup at
emergency stop

0 to 5000
<0>

%

You can set up the torque limit in case of emergency stop as below.[]

» During deceleration of over-travel inhibit with the setup 2 of Pr66
(Sequence at over-travel inhibit input) O

* During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off) O

» During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-OFF) 0

Normal torque limit is used by setting this to 0.

70

Setup of position
deviation excess

0to 32767
<25000>

1 256 X
resolution

* You can set up the excess range of position deviation. O

 Set up with the encoder pulse counts at the position control and with the
external scale pulse counts at the full-closed control. O

» Err24 (Error detection of position deviation excess) becomes invalid
when you set up this to 0.

72

Setup of O
over-load level

0 to 5000
<0>

%

* You can set up the over-load level. The overload level becomes 115 [ %]
by setting up this to 0. O

 Use this with O setup in normal operation. Set up other value only when
you need to lower the over-load level. O

* The setup value of this parameter is limited by 115[ %] of the motor rating.

73

Setup of O
over-speed level

0 to 20000
<0>

0 r/min

* You can set up the over-speed level. The over-speed level becomes 1.2
times of the motor max. speed by setting up this to 0.00

* Use this with O setup in normal operation. Set up other value only when
you need to lower the over-speed level. O

» The setup value of this parameter is limited by 1.2 times of the motor
max. speed.[]

<Caution>[J

The detection error against the setup value is +3 [ r/min] in case of the 7-wire

absolute encoder, and +36 [ r/min] in case of the 5-wire incremental encoder.

<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Control Block Diagram of Torque Control Mode

* when Pr5B (Torgue command selection) is @

AnalogO
torqueld
command

SPRI0
TRQR

Feedback pulses
OA/OB/OZ

Input setup
Gain
Reversal
Offset

Filter

Division

Numerator

Absolute value(magnitude) }

Command speed monitor
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Internal velocity limit

4th speed

Velocity O
detection(filter
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2nd

A

Speed detection

Velocity control
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integration
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to the connector, CN X5  (connection and Setup of Torque Control Mode]

iring

Wiring Example to the Connector CN X5

Connection and Setup of
Torque Control Mode
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Wiring to the connector, CN X5

Interface Circuit

(Input Circuit )

Connection to sequence input signals

» Connect to contacts of switches and relays, or open collector
output transistors.[]

* When you use contact inputs, use the switches and relays for
micro current to avoid contact failure.

« Make the lower limit voltage of the power supply (12 to 24V)
as 11.4V or more in order to secure the primary current for
photo-couplers.

1210 24v 7 .[COM+4.7I<QD '
1 r -
. SRV-ON etc.
Relay o
12 to 24V [

7 {COM+4.7kQ0

il r - @g % -
\J: SRV-ON etc. !
3 L.

Analog command input

» The analog command input goes through 3 routes, [
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18).00

« Max. permissible input voltage to each input is +10V. [

For input impedance of each input, refer to the right Fig. [

e When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —10V to
+10V, use VR with 2k, B-characteristics, 1/2W or larger, R
with 20022, 1/2W or larger.[]

« A/D converter resolution of each command input is as follows.[
(1)ADC1 : 16 bit (SPR/TRQR), (including 1bit for sign), £10VQO
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 to 3.3V
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[Connection and Setup of Torque Control Mode]

(Output Circuit

Sequence output circuit

» The output circuit is composed of open collector transistor
outputs in the Darlington connection, and connect to relays or
photo-couplers.[]

» There exists collector to emitter voltage, Vce (SAT) of approx.
1V at transistor-ON, due to the Darlington connection of the
output or. Note that normal TTL IC cannot be directly connec-
ted since it does not meet VIL.O

» There are two types of output, one which emitter side of the
output transistor is independent and is connectable individual-
ly, and the one which is common to — side of the control pow-
er supply (COM-).00

* If a recommended primary current value of the photo-coupler
is 10mA, decide the resistor value using the formula of the
right Fig.

=

Install toward the direction as i
the flg shows without fail.

. |soz .
: ~ALM+ etc.

|ALM— etc. #Z
)

Vbc |

502

L ZSP, TLC;

12 to 24V

41, COM-0J

Max. rating 30V,

_ Voc[ V] —25[V] O 9oy

R[ K] 0

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

Line driver (Differential output) output

* Feeds out the divided encoder outputs (A, B and Z-phase) in
differential through each line driver.OJ

* At the host side, receive these in line receiver. Install a termi-
nal resistor (approx. 330Q) between line receiver inputs with-
out fail. O

AM26LS32 or equivalent | AM281.531 or [

» These outputs are not insulated.

:@: represents twisted pair.

equivalent

121
<l [
@<l:$ obe ]149 gl_B'i
T <H IR éﬂ—Z-;
| .
GND |25 |

r ]

Connect signal ground of the host O
and the driver without fail.

Open collector output

» Feeds out the Z-phase signal among the encoder signals in
open collector. This output is not insulated.

» Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar-
row.

:@: represents twisted pair.

| 50mA |

High speed U/

photo-coupler O | J
(TLP554 by Toshiba or equivalent) ! - — - — - — - — -

Analog monitor output

» There are two outputs, the speed monitor signal output (SP)
and the torque monitor signal output (IM)C

 Output signal width is +10V.[

» The output impedance is 1kQ. Pay an attention to the input
impedance of the measuring instrument or the external circuit
to be connected.

<Resolution>[]

(1) Speed monitor output (SP)O

lSP 1kQD
' Measuringm T <I
, instrument ,
| or(d | |
I externaldi 42 M 1keo
' circuit : o — <I

17 GND

With a setup of 6V/3000r/min (Pr07=3), the resolution converted to speed is 8r/min/16mV.0

(2) Torque monitor output (IM) O

With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.
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Wiring to the connector, CN X5

Input Signal and Pin No. of the Connector, CN X5

[Input Signals (common) and Their Functions]

Title of signal

Pin No.

Symbol

Function

I/F circuit

Power supply for O
control signal (+)

7

COM+

e Connect + of the external DC power supply (12 to 24V).0
« Use the power supply voltage of 12V = 5% — 24V = 5%

-0

Power supply for O
control signal (-)

41

COM-0

* Connect — of the external DC power supply (12 to 24V).O0
» The power capacity varies depending on a composition of I/O circuit. 0.5A
or more is recommended.

-0

CW over-travel O
inhibit input

CWL

 Use this input to inhibit a CW over-travel (CWL).O

e Connect this so as to make the connection to COM- open when the
moving portion of the machine over-travels the movable range toward CW.[]

e CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".0

* You can select the action when the CWL input is validated with the setup
of up Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)

[SI[]

P.162

CCW over-travel [
inhibit input

CCWL

 Use this input to inhibit a CCW over-travel (CCWL).OI

« Connect this so as to make the connection to COM- open when the moving
portion of the machine over-travels the movable range toward CCW.[O

e CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".0

* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)

[SID

P.162

Speed zero clamp |
input O
O

0 26

ZEROSPD

 Function varies depending on the control mode.

* Becomes to a speed-zero clamp input (ZEROSPD).
Pro6[]Connection to COM-{] Contentl

o0 -0 ZEROSPD input is invalid.O
open[d Speed command is 00
closeld Normal actiond
open Speed command is to CCWO
close Speed command is to CW.
-mln case Pr06 is 2 at torque control, ZERPSPD is invalid.O

Velocity/Ol
Torque O

control =
2

10

* Becomes to an input of damping control switching (VS-SEL).O

Position/O| « While Pr24 (Damping filter switching selection) is 1, the
Full-closedl 1st damping filter (Pr2B, Pr2C) will be validated when you
open this input, and the 2nd damping filter (Pr2D, Pr2E)

control ; . S
will be validated when you connect this input to COM—.

[SI[]

P.162

Gain switching O
input O

orQd

Torque limit
switching input

GAINDO

TL-SEL

¢ Function varies depending on the setups of Pr30 (2nd gain setup) and
Pr03 (Selection of torque limit).

Pro30) Pr30L]Connection to COM-{]
ad od open Velocity loop : PI (Proportion/Integration) action(
O closeld Velocity loop : P (Proportion) action[
O  whe the setups of Pr31 and Pr36 are 2
open[ 1st gain selection (Pr10,11,12,13 and 14)0
close 2nd gain selection (Pr18,19,1A,1B and 1C)
when the setups of Pr31 and Pr36 are other than 2
invalidd
* Input of torque limit switching (TL-SEL)O
* Pr5E (Setup of 1st torque limit) will be validated when you
open this input, and Pr5F (Setup of 2nd torque limit) will
be validated when you connect this input to COM-.

Contentd

[y
gloo o o

-0

« For details of 2nd gain switching function, refer to P.243 "Gain Switching
Function" of Adjustment.




[Connection and Setup of Torque Control Mode]

Title of signal |PinNo., Symbol Function I/F circuit

Servo-ON input 29 SRV-ON | * Turns to Servo-ON status by connecting this input to COM-.0J [SI[]

* Turns to Servo-OFF status by opening connection to COM-, and current | p 40
to the motor will be shut off. O

¢ You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).0J

<Caution>0

1.Servo-ON input becomes valid approx. 2 sec after power-on.OJ
(see P.42, "Timing Chart" of Preparation.)O

2.Never run/stop the motor with Servo-ON/OFF.[J

3.After shifting to Servo-ON, allow 100ms or longer pause before entering
the pulse command.

Alarm clear input | 31 A-CLR ¢ You can release the alarm status by connecting this to COM- for more [SI[D
than 120ms.O P.162

¢ The deviation counter will be cleared at alarm clear.[]

« There are some alarms which cannot be released with this input.0J
For details, refer to P.252, "Protective Function " of When in Trouble.

Control mode 32 C-MODE |+ You can switch the control mode as below by setting up Pr02 (Control [SI[D
switching input mode setup) to 3-5. P.162
Pr02 setupl Open (1st)0 Connection to COM- (2nd)[I
30 Position control Velocity control]
40 Position control[ Torque control
5 Velocity control Torque control
<Caution>[

Depending on how the command is given at each control mode, the action
might change rapidly when switching the control mode with C-MODE. Pay
an extra attention.
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Wiring to the connector, CN X5

(Input Signals (Analog Command) and Their Functions |

*The resolution of the A/D converter used in this input is 16 bit [
(including 1 bit for sign).O
+ 32767 (LSB) = = 10[ V], 1] LSBD.3[ mV]

Title of signal |PinNo., Symbol Function I/F circuit
Torque command | 14 TRQRO | * Function varies depending on control mode. [AID
input, O 0 Pr02 |Control mode Function P.162
ord O e Function varies depending on Pr5B (Selection of
Speed limit input SPL torque command)

Pr5SB(I Content
» Torque command (TRQR) will be O
U selected. O
Torquer U | e set up the torque (TRQR) gain, O
controll] ODD polarity offset and filter Wlt.h, ad .
20 0 Pr5C (Torque command input gain)O]
4 0 0 Pr5D (Torque command input reversal)(]
Position/O O Pr52 (Speed command offset)
Torque O Pr57 (Speed command filter setup)
U | « Speed limit (SPL) will be selected. O
U | « Set up the speed limit (SPL) gain, O
1 offset and filter with; O
Pr50 (Speed command input gain)[]
Pr52 (Speed command offset)[
Pr57 (Speed command filter setup)
e Function varies depending on Pr5B (Selection of
torque command)
Pr5B[I Content
00 | » This input becomes invalid.
Velocity/O U | « Speed limit (SPL) will be selected.
5 Torque O | Set up the speed limit (SPL) gain, offset
1 and filter with; O
Pr50 (Speed command input gain)OJ
Pr52 (Speed command offset)
Pr57 (Speed command filter setup)
Others| Other COntrolll, ryis input is invalid.
mode

*Function becomes valid when the control mode with underline ( 1/ ] )OI
is selected while the switching mode is used in the control mode in table.
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[Connection and Setup of Torque Control Mode]

Title of signal |PinNo.| Symbol Function I/F circuit
Torque command | 16 TRQR * Function varies depending on Pr02 (Control mode setup). [AI[]
input Pr02[] Control mode(]l Function P.162

. . ¢ Function varies depending on Pr5B (Selection of
0 torque command)
0
0 O Pr5BI] Content
O O o0 | This input becomes invalid.[]

200 | Torque Controlll| 1 |« Torque command input (TRQR) will be
40 | Position/Torqueldl| selected.O

0 0 e Set up the gain and polarity of the com-

0 0 1 mand with; O
Pr5C (Torque command input gain)

O . Pr5D (Torque command input reversal)(l
u O « Offset and filter cannot be set up.

il O

0 O » Becomes to the torque command input (TRQR).[I

. « Set up the gain and polarity of the command with; 0

5D VeElsE Pr5C (Torque command input gain)

0| Torque Pr5D (Torque command input reversal)]

O 0 |+ Offset and filter cannot be set up.

O 0

B » Becomes to the analog torque limit input to CCW

40 | PesitionfTorque | (ccwTL).O

50 Velocity/Torque | « Limit the CCW-torque by applying positive voltage

Other (0 to +10V) (Approx.+3V/rated torque)l

Other control mode | * Invalidate this input by setting up Pro3 (Torque limit
selection) to other than 0.

* Resolution of A/D converter used in this input is 16 bit O
(including 1 bit for sign).0
+511[ LSB] =11.9] V], 1[ LSB]23[ mV]

*Function becomes valid when the control mode with underline ( 1 /7 )O
is selected while the switching mode is used in the control mode in table.[

<Remark>[]

Do not apply more than 10V to analog command inputs of SPR/TRQR/SPL[

Do not apply more than 10V to analog command input of TRQR.
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Wiring to the connector, CN X5

Output signal and Pin No. of the Connector, CN X5

(Output Signals (Common) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit
External brake 0 | 110 BRKOFF+[] * Feeds out the timing signal which activates the electromagnetic brake of the motor.0] [SO1[]
release signal 10 | BRKOFE—[]°® Turns the output transistor ON at the release timing of the electro- | p 13

magnetic brake.

e You can set up the output timing of this signal with Pr6éA (Setup of
mechanical brake action at stall) and Pr6B (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)

Servo-Ready O 350| S-RDY+0|* This signal shows that the driver is ready to be activated.] [SO11

output 34 S-RDY-[] | ® Output transistor turns ON when both control and main power are ON but | p 163
not at alarm status.

Servo-Alarm O 370/ ALM+0O |- This signal shows that the driver is in alarm status..[] [SO11

output 36 ALM—[] |* Output transistor turns ON when the driver is at normal status, and turns | p 153
OFF at alarm status.

Speed arrival 390| AT-SPEED+ [J* Function varies depending on the control mode. (SOl

output 38 | AT-SPEED-[J O  Output of positioning complete (COIN)O P.163

O e The output transistor will turn ON when the absolute value

Positiond| of the position deviation pulse becomes smaller than the
controld | setup value of Pr60 (Positioning complete range).O
* You can select the feeding out method with Pr63 (Setup of

E positioning complete output).]
5 » Output of full-closed positioning complete (EX-COIN)O

e The output transistor will turn ON when the absolute value
FuII-ched I of full-closed-position deviation pulse becomes smaller
controld | than the setup value of Pr60 (Positioning complete range).]
* You can select the feeding out method with Pr63 (Setup of

O positioning complete output).O

VeIoEity/I] « Output at-speed (speed arrival) (AT-SPEED)O
Torquel |+ The output transistor will turn ON when the actual motor

control speed exceeds the setup value of Pr62 (In-speed).
Zero-speed 120 ZSPO |+ Content of the output signal varies depending on PrOA (Selection of ZSP output).0 | [SO2[
detection [ 41| (com-) |* Default is 1, and feeds out the zero speed detection signal.[] P.163
output signal « For details, see the table below, "Selection of TLC,ZSP output".
Torque in-limit0O 400 TLCO | Content of the output signal varies depending on Pr09 (Selection of TLC output).O] [S0211
signal output 41| (com-) |* Default is 1, and feeds out the torque in-limit signal.[] P.163

« For details, see the table below, "Selection of TLC,ZSP output".

 Selection of TCL and ZSP outputs

oroalue of ] X5 TLC : Output of Pin-40 X5 ZSP : Output of Pin-12
e Torque in-limit output (Default of X5 TLC Pr09)0
OE The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.[
- « Zero-speed detection output (Default of X5 ZSP PrOA)C
19 The output transistor turns ON when the motor speed falls under the preset value with Pr61.0]
H « Alarm signal outputd
20 The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,
_ battery alarm, fan-lock alarm or external scale alarm.[]
H * Over-regeneration alarm[J
SE The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.[]
o « Over-load alarmO
49 The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.[
H « Battery alarmO
SE The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.0
- « Fan-lock alarm
65 The output transistor turns ON when the fan stalls for longer than 1s.[]
ad » External scale alarmOd
70 The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
O (adjustment on mounting is required). Valid only at the full-closed control.(J
a * In-speed (Speed coincidence) output
8 The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.




[Connection and Setup of Torque Control Mode]

(Output Signals (Pulse Train) and Their Functions

Title of signal |PinNo| Symbol Function I/F circuit
A-phase outputd | 210/ OA +0 |+ Feeds out the divided encoder signal or external scale signal (A, B, Z- | [POL[]
0 0 0 phase) in differential. (equivalent to RS422)0 P.163

* You can set up the division ratio with Pr44 (Numerator of pulse output
- 220 OA-O division) and Pr45 (Denominator of pulse output division)[
0 0 0 * You can select the logic relation between A-phase and B-phase, and the
B-phase outputd | 480 OB +0 output source with Pr46 (Reversal of pulse output logic).[]
0 0 0 * When the external scale is made as an output source, you can set up the
interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).[J
0 490 OB -0 |+ Ground for line driver of output circuit is connected to signal ground (GND)
O 0 g and is not insulated.[]
Z-phase output 23[] 0z +0 |* Max. output frequency is 4Mpps (after quadrupled)
0 a
24 Oz -0
Z-phase output 19 Ccz * Open collector output of Z-phase signall [PO21]
* The emitter side of the transistor of the output circuit is connected to the | p 163
signal ground (GND) and is not insulated.
<Note>[]
* When the output source is the encoderl]
« If the encoder resolution X g:jgmis multiple of 4, Z-phase will be fed out synchronizing with A-phase.

In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with
A-phase because of narrower width than that of A-phase.
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when the encoder resolution Pras is multiple of 4, when the encoder resolution Pras is not multiple of 4,
A ] L A ] L
B RN B I
z y I
synchronized not-synchronized

« In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig. [
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor [J
one revolution or more to make sure that the Z-phase is fed out at least once before using.
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Wiring to the connector, CN X5

(Output Signals (Analog) and Their Functions )

Title of signal |PinNo| Symbol Function I/F circuit
Torque monitor 42 IM * The content of output signal varies depending on Pr08 (Torque monitor
signal output (IM) selection).[] o P.163

« You can set up the scaling with Pr08 value.
Pr08 |Content of signal Function
O O * Feeds out the voltage in proportion to the motor
0,0| Torqueld | torque command with polarity.O
11,1200 command + : generates CCW torquel]
O O —: generates CW torquel]
- - » Feeds out the voltage in proportion to the positional
J | positionall] deviation pulse counts with polarity.[]
Lol deviation| + : positional command to CCW of motor position(]
’_‘D o —: positional command to CW of motor position
E - * Feeds out the voltage in proportion to the full-
% closed deviation pulse counts with polarity.O
O Full-closed[l + : positional command to CCW of [
6-10| geviation external scale position[]
— : positional command to CW of O
external scale position
Speed monitor 43 SP « The content of the output signal varies depending on Pr07 (Speed monitor [AO[
signal output (IM) selection). S P.163
 You can set up the scaling with Pr07 value.
Pro7 [Tontrol mode Function
o Motor O |° Feeds out the voltage in proportion to the motor
0 -4 speed] speed with polarity. + : rotates to CCW[
0 P — : rotates to CW[
O - » Feeds out the voltage in proportion to the command
5_9 Command ( speed with polarity.[]
speed + : rotates to CCWO
— ! rotates to CW
[Output Signals (Others) and Their Functions)
Title of signal |PinNo| Symbol Function I/F circuit
Signal ground 13,15,0 GND « Signal ground -0
17.25  This output is insulated from the control signal power (COM-) inside of the
' driver.
Frame ground 50 FG « This output is connected to the earth terminal inside of the driver. -0
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Trial Run (JOG run) a V9|0City Control Mode  [connection and Setup of Torque Control Mode]

Inspection Before Trial Run

(1) Wiring inspection[ Display LED
* Miswiringl

(Especially power input/motor output)(]
 Short/EarthJ

» Loose connection

Power [J
O supply
(2) Check of power/voltagell | [

 Rated voltagel

0
U
0
[

(3) Fixing of the motor
 Unstable fixing[d k
(4) Separation from 00 =" o
mechanical system D l
(5) Release of the brake

CN X6
e

Trial Run by Connecting the Connector, CN X5

1) Connect the CN X5.

2) Enter the power (DC12-24V) to control signal (COM+, COM-)

3) Enter the power to the driver.

4) Confirm the default values of parameters.

5) Set a lower value to Pr56 (4th speed of speed setup).

6) Energize the motor by connecting the Servo-ON input (SRV-ON, CN X5, Pin-29) and COM- (Pin-41 of
CN X5) to turn to Servo-ON status.

7) Confirm that the motor runs as per the setup of Pr56 by applying DC voltage (positive/negative) between
the torque command input (Pin-14 of CN X5) and GND (Pin-41 of CN X5).

8) If you want to change the torque magnitude, direction and velocity limit value against the command
voltage, set up the following parameters.
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Pr56 : 4th speed of speed setup
Pr5C : Torque command input gain
Pr5D : Torque command input reversal

Refer to P.183, "Parameter Setup-Parameters
for Velocity and Torque Control".

9) If the motor does not run correctly, refer to P.68, "Display of factor for No-motor running" of Preparation.

(Wiring Diagram |

7 COM+ PrNo.[J TitleO Setup valuel
0201 | Setup of control mode O 20
1D2CVD_ oav ’_o/oﬁ SRV-ON 040 | Invalidation of over-travel inhibit input(] 10
41 coM-O 060 | Selection of ZEROSPDO o0
5601 | 4th speed of speed setup lower value
5B | Selection of torque command 0
14' 5C0O| Torque command !nput gain[d Seatslﬁ)ﬂ
DCDJ_ I;]% SPR/TRQR ) 5D | Torque command input reversal required
v T 157 GND In case of one way running

For bi-directional running [ -
(CW/CCW), provide a bipolar O (Input signal Statusj

power supply. No.O Title of signall] Monitor display[J
od Servo-ONU +Al
5 Speed zero clamp -0
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Real-Time Auto-Gain Tuning

The driver estimates the load inertia of the ma-
chine in real time, and automatically sets up the
optimum gain responding to the result. Also the
driver automatically suppress the vibration caused
by the resonance with an adaptive filter.

Applicable Range

» Real-time auto-gain tuning is applicable to all
control modes.

Real-time auto-gain tuning may not be executed
properly under the conditions described in the
right table. In these cases, use the normal mode
auto-gain tuning (refer to P.236 of Adjustment),
or execute a manual gain tuning. (refer to P.240,
of Adjustment)

How to Operate

Action com

» ) Auto-gain Auto-filter] Torquell Motor00J
Position/Velocity] setup adjustment, command current
command — - =
A Position/Velocity Adaptive J Current!
control Filter 'l control
mand under!
actual condition
E Resonance frequency calculation (g
Load inertia calculation
Real-time auto-gain tuning Motor0
speed
@ Encoder
Servo driver

0

Conditions which obstruct
real-time auto-gain tuning O

Logdlil
inertiall

O

* Load is too small or large compared to rotor inertia.[]
(less than 3 times or more than 20 times)O
* Load inertia change too quickly. (10 [ s] or less)

|-

LoadO

* Machine stiffness is extremely low.O
» Chattering such as backlash exists.[]

O
O
Action(]
pattern

* Motor is running continuously at low speed of 100 [ r/min] or lower

* Acceleration/deceleration is slow (2000[ r/min] per 1[ s] or low).

1 Acceleration/deceleration torque is smaller than
unbalanced weighted/viscous friction torque. O

* When speed condition of 100[ r/min] or more and
acceleration/deceleration condition of 2000[ r/min] per
1[ s] are not maintained for 50[ ms] .

(1) Bring the motor to stall (Servo-OFF).

(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1-

Insert the console connector to O =
CN X6 of the driver, then turn O r u

7. Defaultis 1. on the driver power.
Setup of parameter, Pr210
Selept| Real-time auto-gain tuningl] Varying degree of load inertia in motion press () 1 1P SPd
O not in use)d -0
0 ] (not in use) Press.l:l FAR_ 00
<1>,4,70 0 no changel
2,50 normal mode slow changel Match to the p_arameter No. O - C
- to be set up with @ (Here match to Pr21.)0
3,6 rapid change
- - . Press @.D E
* When the varying degree of load inertia is large, set up 3.
Change the setup with @@ .0
(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun- Press (§). EEREN
ing) to 0 or smaller value. _ Setup of parameter, Pr220]
(;1) 'I(;urndto ﬁer'vo-ON toguznzth;ma;](?hlne r}?rmally. . Match to Pr22 with (1), Y
(5) Gradually increase Pr22 (Machine stiffness at real-time Press@ﬂ

auto-gain tuning) when you want to obtain better response.
Lower the value (0 to 3) when you experience abnormal

noise or oscillation.

(6) Write to EEPROM when you want to save the result.
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Numeral increases with @ O (default values)

and decreases with @ ]

Press @.D

Writing to EEPROM O

Press .IZI
Press @.EI

Bars increase as the right fig. shows [
by keep pressing @ (approx. 5sec).0]
O

O

Writing starts (temporary display).[]

O

O \ 2 v ¥
Finish Fin SHIFESEE ) Errar )

Writing completes Writing errorC

occurs
Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).




[Connection and Setup of Torque Control Mode]

Parameters Which Are Automatically Set Up.

Following parameters are automatically adjusted. ~ Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
110 | 1st gain of velocity loopO 300 | 2nd gain setupO 10
120 | 1sttime constant of velocity loop integration(] 310 | 1st mode of control switching[ on
130 | 1st filter of velocity detectionO 320 | 1st delay time of control switching O 300
140 | 1st time constant of torque filterd 330 | 1st level of control switching O 500
190 | 2nd gain of velocity loop 340 | 1st hysteresis of control switching 330
1A0 | 2nd time constant of velocity loop integrationll | 36 2nd mode of control switching 0
1BO | 2nd filter of speed detection]
1C0O | 2nd time constant of torque filter[]

20 Inertia ratio

<Notes>

* When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically
adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1 to 6, and becomes 0 in other cases.

(1) After the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or
when you increase the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning), until
load inertia is identified (estimated) or adaptive filter is stabilized, however, these are not failures as long
as they disappear immediately. If they persist over 3 reciprocating operations, take the following mea-
sures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to O,
then set up other value than 0. (Reset of inertia estimation and adaptive action)

4) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up
notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might
have changed to extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency)
will be written to EEPROM every 30 minutes. When you turn on the power again, auto-gain tuning will be
executed using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be
invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control
while you set up Pr02 (Control mode setup) to 4 and 5, the adaptive filter frequency before mode switch-
ing will be held.

(6) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia esti-
mation will be invalidated.
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

PrNo. Title ?aergggﬂ Function/Content
0000 | Address 0to 1500 In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.

* The address is determined by the setup value of rotary switch (0 to F) of the
front panel at power-on.[] gB g gg

* This value becomes the axis number at serial communication. O D @@

» The setup value of this parameter has no effect to the servo action.[] Q“é*;:

« You cannot change the setup of PrO0 with other means than rotary switch. I’N: SP@@

©
010 | LED initial status 0to 170] You can select the type of data to be displayed on the front panel LED (7 segment)
* <1> at the initial status after power-on.
Setup valueJ Content

od Positional deviation[]
<1>0| Motor rotational speed
20 Torque output
30 Control model
40 I/O signal statusOd
50 Error factor/history]
60 Software version
70 Alarm0
80 Regenerative load factor]
90 Over-load factor(
100 Inertia ratio]
110 | Sum of feedback pulses(]
120 | Sum of command pulses]
130 | External scale deviation
140 | Sum of external scale feedback pulses O
150 | Motor automatic recognizing functiond
160 | Analog input valued

g%

Flashes (for approx. 2 sec) O
during initialization

Setup value of PrO1

For details of display, refer to P.51 "Setup of O

Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running”
0200 | Setup of O 0to 60| You can set up the control mode to be used.
* control mode <1>
Setupl] 0 Control mode 0 **1) When you set up the combination mode of 3, 4 or
5, you can select either the 1st or the 2nd with
valuet - ,1St mode 2nd mode control mode switching input (C-MODE).O
0t | PositionO] -0 When C-MODE is open, the 1st mode will be
<1>[] VelocityO -0 selected.[]
20 | Torquel -0 When C-MODE is shorted, the 2nd mode will be
n " . selected.[
38 Pos!t!onlj Velocityl Don't enter commands 10ms before/after switching.
4F10 PositionO Torquel
5M1 | Velocity Torquel C-MODE  (pen | close I open
6 Full-closed -0

1st —>|<— 2nd —>|<—1st

—)I—'(——)I—'(—

10ms or longer  10ms or longer

<Notes>
 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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[Connection and Setup of Torque Control Mode]

Standard default : < >

PrNo.

Title

Setupl
range

Function/Content

040

Setup of O
over-travel [J
inhibit input

0to 200
<1>

In linear drive application, you can use this over-travel inhibiting function to inhibit the
motor to run to the direction specified by limit switches which are installed at both ends
of the axis, so that you can prevent the work load from damaging the machine due to
the over-travel. With this input, you can set up the action of over-travel inhibit input.

Work

CW direction CCW direction
«— —

Driver

Servo motor .
LimitO

LimitD)
switch | cowL

switch
CWL

>

Setupl
valuel]

CCWL/CWL[

0 O O

inputd

- Action
Inputl Connection to COM-{1[]

0
oo

O

ccwLd Closell Normal status while CCW-side limit switch is not activated.[]]
(CN X5,Pin-9)[ Opendd Inhibits CCW direction, permits CW direction.(

Valid®
O

o

CWLDO Closell Normal status while CW-side limit switch is not activated.[J
(CN X5,Pin-9) Open Inhibits CW direction, CCW direction permitted.

T

Invalidd

—

Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be 0
invalidated.O

T

Valid

Err38 (Over-travel inhibit input protection) is triggered when either one O
of the connection of CW or CCW inhibit input to COM— become open.

<Cautions>[

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.0

2. When both of CCWL and CWL inputs are opened while Pr04 is set to 0, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error. O

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.

06

Selection of
ZEROSPD input

0to 20
<0>

You can set up the function of the speed zero clamp input (ZEROSPD : CN X5, Pin-26)

Function of ZEROSPD (Pin-26)
ZEROSPD input is ignored and the driver judge that it Is not in
speed zero clamp status.d
ZEROSPD input becomes valid. Speed command is taken as 0 by
opening the connection to COM-.

Setup value[]

<0>, 20

=
=)

10

]
-]

07

Selection of speedl

monitor (SP)

0to 90
<3>

You can set up the content of analog speed monitor signal output (SP : CN X5,
Pin43) and the relation between the output voltage level and the speed.

Setup value[] Signal of SP|Relation between the output voltage level and the speed
o]m 0 6V / 47 r/min0J
10 O 6V /188 r/mind

Motor actuald -
20 6V /750 r/min0
speedd -
<3>[ 0 6V /3000 r/minQd
4[] = 1.5V /3000 r/minQd
50 E 6V / 47 r/min0]
0 ;
6 Commandm] 6V /188 r/mfnl]
70 6V / 750 r/min0O
speed .
80 6V /3000 r/min0
9 1.5V / 3000 r/min
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Parameter Setu

D

Standard default : < >

PrNo. Title rsaerﬁagm Function/Content
08 Selection of torquel]] 0to 120] You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup valuelll Signal of IMOJ | Relation between the output voltage level and torque or deviation pulse counts
<0>0 |Torque command( 3V/rated (100%) torquel]
10 0 3V /31Pulse
20 [ 3V / 125Pulsel
30 Pos.m.onlj 3V / 500Pulse]
deviationO
40 0 3V / 2000Pulsel
50 O 3V / 8000Pulsel
60 E 3V / 31Pulsel]
70 3V / 125Pulsel]
Full-closed
80 L 3V / 500Pulse
deviation
o 3V / 2000Pulse]
1000 O 3V / 8000Pulsel
110 Torquel 3V / 200% torque 0
12 command 3V / 400% torque
09 Selection of O 0to 80| You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> Setup valuel] Function[ Notel]
<0>0 | Torque in-limit outputO ]
10 Zero speed detection outputd For details of
o0 Alarm output of either one of Over-regeneration | function of each
] /Over-load/Absolute battery/Fan lock/External scale[] output of the
30 Over-regeneration alarm trigger output O left, refer to the
40 Overload alarm output table of P168,
50 Absolute battery alarm output[ "Selection of
60 Fan lock alarm output[] TCL and ZSP
70 External scale alarm outputd outputs”.
8 In-speed (Speed coincidence) output
0A Selection of O 0to 80| You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> Setup valuel] Function[] Notel
on Torque in-limit output™ O
<1>0 | Zero speed detection output[ For details of
201 Alarm output of either one of Over-regeneration | function of each
U /Over-load/Absolute battery/Fan lock/External scalel| output of the
30 Over-regeneration alarm trigger output O left, refer to the
40 Overload alarm outputd table of P.168,
50 Absolute battery alarm output] "Selection of
60 Fan lock alarm outputd TCL and ZSP
70 External scale alarm outputd outputs”.
8 In-speed (Speed coincidence) output
0BO | Setup of O 0to 20| You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> Setup valuel] Content[
of Use as an absolute encoder.]
<1>[ | Use as an incremental encoder.(]
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>0
This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
O:ZD iz;édsgéte setup of] O<tc2)>5III You can set up the communication speed of RS232. | Error of baud rate is +0.5%.
o Setup valuelll Baud ratel] Setup valuell Baud ratel]
communication o0 2400bps(] 30 19200bps(]
10 4800bpsC] 40 38400bpsO
<2> 9600bps 5 57600bps
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[Connection and Setup of Torque Control Mode]

Standard default : < >

i Setupl] .
PrNo. Title rangg Function/Content
0DO | Baud rate setup of 0to 50 | You can set up the communication speed of RS485. | Error of baud rate is 0.5%
* RS485 <2>
o Setup valuelll Baud ratel] Setup valuell Baud rateld
communication o0 2400bps[] 30 19200bps0]
10 4800bps 40 38400bpsO
<2> 9600bps 5 57600bps
OEO | Setup of front Oto 10| You .can limit the operation of the front panel to the Setup valuel) Contentd
* panel lock <0> monitor mode only.O <050 Valid to alll]
You can prevent such a misoperation as unexpec- Mo g I
ted parameter change. ad 1 onitor mode only
<Note>[]

You can still change parameters via communication even though this setup is 1.0J
To return this parameter to 0, use the console or the "PANATERM®".

Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : < >

i Setupl] ; .
PrNo. Title rangg Unit Function/Content
11 1st gain of O 1to 35001 Hz You can determine the response of the velocity loop.[]

In order to increase the response of overall servo system by setting high
position loop gain, you need higher setup of this velocity loop gain as well.
However, too high setup may cause oscillation.[]

<Caution>[J

When the inertia ratio of Pr20 is set correctly, the setup unit of Prll
becomes (Hz).

[E=]

velocity loop Ato C-rame:<35>
Do F-frame:<18>

49
12 1st time constant |1 to 10000 ms You can set up the integration time constant of velocity loop.O] g %
of velocity loop Ato C-frame:<16>10 Smaller the setup, faster you can dog-in deviation at stall to 0.0 § =
integration D to F-frame:<31> The integration will be maintained by setting to "999".00 % £
The integration effect will be lost by setting to "1000". =
13 1st filter of 0 0to 50 -0 You can set up the time constant of the low pass filter (LPF) after the
speed detection <0>* speed detection, in 6 steps.]

Higher the setup, larger the time constant you can obtain so that you can
decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.

14 1st time constant of [0 to 250000 0.01ms | You can set up the time constant of the 1st delay filter inserted in the

torque filter Ato C-rame:<65>10 torque command portion. You might expect suppression of oscillation
D to F-fiame:<126> caused by distortion resonance.
190 | 2nd gain of velocity |1 to 350000 Hz[O | Position loop, velocity loop, speed detection filter and torque command
O loop O Ato Crame:<35>10 O filter have their 2 pairs of gain or time constant (1st and 2nd).0]
O ad Do F-rame:<18>10 O For details of switching the 1st and the 2nd gain or the time constant, refer
1A0 | 2nd time constant of 1t0 10000 msO | to P.226, "Adjustment".(]
O velocity loop integrationd| <1000>*[J O The function and the content of each parameter is as same as that of the
1BO | 2nd filter of velocity | 0 to 50 -0 1st gain and time constant.
0 detectiond <0>*0 O
1C 2nd time constant |0 to 250001 0.01ms
of torque filter Ato C-rame:<65>10
D to F-iame:<126>
1D 1st notch 100 to 15001 Hz You can set up the frequency of the 1st resonance suppressing notch filter.[]|
frequency <1500> The notch filter function will be invalidated by setting up this parameter to
"1500".
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

: Setupd ; ;
PrNo. Title range Unit Function/Content
1E 1st notch width 0to 40 -0 You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.[]
selection <2> Higher the setup, larger the notch width you can obtain.[

Use with default setup in normal operation.

Parameters for Auto-Gain Tuning

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

20

Inertia ratio

0 to 10000
<250>*

%

You can set up the ratio of the load inertia against the rotor (of the motor) inertia.[]

O
0 Pr20=(load inertia/rotor inertia) X 100 [ %)]

When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.(]

The inertia ratio will be estimated at all time while the real-time auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.OJ
<Caution>[

If the inertia ratio is correctly set, the setup unit of Pr11 and Pr19
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr20 is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.

21

Setup of real-time
auto-gain tuning

Oto 70
<]1>

You can set up the action mode of the real-time auto-gain tuning.[]

With higher setup such as 3, the driver respond quickly to the change of
the inertia during operation, however it might cause an unstable operation.
Use 1for normal operation.

Real-time[]
auto-gain tuning
od Invalidd

<1>,4,70 g
2,50 Normal mode
3,6

Varying degree of O
load inertia in motiond
-0
Little change
Gradual changel
Rapid change

Setupﬁ/aluelj

22

Selection of
machine stiffness
at real-time O
auto-gain tuning

0 to 150
Ato C-frame:
<4>[]
D to F-frame:
<1>

You can set up the machine stiffness in 16 steps while the real-time auto-
gain tuning is valid.OJ

low «—machine stiffness— highC

low—  servogain —highd
0,1------ G----14,15 |

response  —high

| Pr22 |

<Caution>0

When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.
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[Connection and Setup of Torque Control Mode]

Standard default : < >

PrNo. Title rSaergggD Unit Function/Content
25 Setup of an action Oto 70 -0 You can set up the action pattern at the normal mode auto-gain tuning. O
at normal mode <0> Setup valuelMumber of revolutionJ Rotational direction
auto-gain tuning <0>0 0 CCW — CWO
10 2 [ revolution] CW = CCWD
20 0 CCw — Cccwad
30 . CW — CwWO
40 E CCW — CWD
S0 1[ revolution] CW = ccwi
60 CCW — CcCcwO
7 CW — CW

e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2
revolutions to CW.

28 2nd notch 100 to 15000 Hz You can set up the 2nd notch width of the resonance suppressing filter in
frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".
29 Selection of O 0to 40 -0 You can set up the notch width of 2nd resonance suppressing filter in 5
2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain. L
Use with default setup in normal operation.
2A Selection of O 0 to 9900 -0 You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.

Standard default : < >

48
; Setupl ; - g
PrNo. Title rangg Unit Function/Content 25
30 Setup of 2nd gain O0to 10 -0 You can select the PI/P action switching of the velocity control or 1st/2nd gain switching. | B =L
]
<1>* Setup value[J Gain selection/switching gE
00 1st gain (PI/P switching enabled) *10 =
<1>* 1st/2nd gain switching enabled *2

*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.

GAIN inputd Action of velocity loopO
Open with COM-0J Pl action
Connect to COM-[J P action

*2 For switching cbndition of the 1st and the 2nd, refer to P.243, "Gain
Switching Function” of Adjustment.

31 1st mode of O 0to 1000 -0 You can select the switching condition of 1st gain and 2nd gain while Pr30
control switching <0>* is setto 1.
Setup valuel Gain switching condition
<0>* 4to 10[] Fixed to the 1st gain.O
10 Fixed to the 2nd gain.O]

200 *1 | 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)0
*2 | 2nd gain selection when the toque command variation is larger than the setups of O
Pr33 (1st level of control switching) and Pr34 (1st hysteresis of control switching).

30

—
T

*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.0

*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.

<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Standard default : < >

PrNo.

Title

Setup :
rangg Unit

Function/Content

32

1st delay time of
control switching

0 to 10000[Ix 166us
<30>*

You can set up the delay time when returning from the 2nd to the 1st gain,
while Pr31 is set to 3.

33

1st level of O
control switching

0 to 20000[J
<50>*

You can set up the switching (judging) level of the 1st and the 2nd gains,
while Pr31 is set to 3.0
Unit varies depending on the setup of Pr31 (1st mode of control switching)

34

1st hysteresis O
of control switching

0 to 20000[J
<33>*

You can set up hysteresis width to be

implemented above/below the ]
judging level which is set up with Pr33 ad
Pr33. Unit varies depending on the
setup of Pr31 (1st control switching 0 '
mode). Definitions of Pr32 (Delay),

Pr33 (Level) and Pr34 (Hysteresis)
are explained in the fig. below.O

<Caution>[

The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).

o Pr34

4

1stgain :2nd gain' . 1stgain

' Pra2

35

Switching time of
position gain

0 to 1000001 (setup
<20>* |value +1)
X 166us

You can setup the
Istep-by-step switching
time to the position Kpl(Pr10) —
loop gain only at gain Pr3s=[0H_| I
switching while the 1st --
and the 2nd gain
switching is valid.[]

0

<Caution>0

The switching time is only valid when switching from small position gain to
large position gain.

166  166us

e.g.
g) 166 166

Kp1(Pr10)>Kp2(Pr18)
— [0] bold line

QHE
?
thin line

Kp2(Pr18) —

2nd gain 1st gain

1st gain

37

2nd delay time of
control switching

0 to 10000[Ix 166us
<0>

You can set up the delay time when returning from 2nd to 1st gain, while
Pr36 is set to 3 to 5.

38

2nd level of control
switching

0 to 20000[J
<0>

You can set up the switching (judging) level of the 1st and the 2nd gains,
while Pr36 is set to 3 to 500

Unit varies depending on the setup of Pr36 (2nd mode of control
switching).

39

2nd hysteresis of
control switching

0 to 20000[J
<0>

You can set up the hysteresis width

to be implemented above/below the

judging level which is set up with AN
Pr38.0] Prag Zad —
Unit varies depending on the setup '
of Pr36 (2nd mode of control © ;
switching).Definition of Pr37 (Delay), : >
Pr38 (Level) and Pr39 (Hysteresis) ' Pray7
are explained in the fig. below.O o
<Caution> 0

Setup of Pr38 (Level) and Pr39 (Hysteresis) are valid as absolute value
(positive/negative).

Pr39

V

1stgain :2nd gain! . 1stgain

3D

JOG speed setup

0 to 5000
<300>

r/min

You can setup the JOG speed.[]

Refer to P.75, "Trial Run"of Preparation.
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[Connection and Setup of Torque Control Mode]

Parameters for Position Control

Standard default : < >

PrNo. Title rsae[;‘agm Function/Content

440 | Numerator of pulse |1 to 32767[1You can set up the pulse counts to be fed out from the pulse output (X5 0A+ : Pin-
* OUtpUt division[d <2500> 1] 21, OA-: Pin—22, 0B+ : Pin-48, 0B-: Pin-49).|:|

0 0 * Pra5=<0> (Default)O
0 0 OYOu can set up the output pulse counts per one motor revolution for each OA
and OB with the Pr44 setup. Therefore the pulse output resolution after
U U qguadruple can be obtained from the formula below.]
0 O
0 0 O The pulse output resolution per one revolution 0
- . 0 = Pr44 (Numerator of pulse output division) X4
0 0 * Pr45=0 :0J
The pulse output resolution per one revolution can be divided by any ration
0 u according to the formula below.O
O O u ) _ Prad4 (Numerator of pulse output division)0 )
Pulse output resolution per one revolution - —— X Encoder resolution
O O _ Pr45 (Denominator of pulse output division)
0 0 <Cautions>[]
0 0 » The encoder resolution is 131072 [ P/r] for the 17-bit absolute encoder, and
0 0 10000 [ P/r] for the 5-wire 2500P/r incremental encoder.d
- e The pulse output resolution per one revolution cannot be greater than the
A;5D DelnomlnatorDof 0 to<302>767] encoder resolution.
zu se output (In the above setup, the pulse output resolution equals to the encoder resolution.)]
ivision

» Z-phase is fed out once per one revolution of the motor.O
When the pulse output resolution obtained from the above formula is multiple of 4,
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to
output with the encoder resolution, and becomes narrower than A-phase, hence
does not synchronize with A-phase.

when encoder resolution x %Dis multiple of 4 | | when encoder resolution x %Dm not multiple of 4
Pr4s P P45 P

A [ | S -
B I B I

z z I
Synchronized Not-synchronized

e
=]
X D
= O
D =
(=)
o
03
S
= S
OQ
— o
=@
(=]
Q_—g
D
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<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Standard default : < >

PrNo. Title rSaerESgD Function/Content
4600 | Reversal of pulse 0to 30| You can set up the B-phase logic and the output source of the pulse output (X5 OB+
* output logic <0> . Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation
between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.
at motor CCW rotation at motor CW rotation
SetupO | A-phasel
valuel (OA)O
- B-phasue(OB)]
<0>, 20
0 . non-reversal[] J I—, I—, I—, \—,_\—
" B-phase(OB)[J —I ,—I ,—I ,—I
1,3 reversal ,_\—,_
Pra60 B-phase logicO Output sourcel]
<0>0 Non-reversalll Encoder position(
10 Reversalll Encoder positiond
2 *10 Non-reversall External scale position
3 *1 Reversal External scale position
*1 The output source of Pr46=2, 3 is valid only at full-closed control.
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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[Connection and Setup of Torque Control Mode]

Parameters for Velocity and Torque Control

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

50

Input gain of O
speed command

<500>

10 to 2000{(r/min)/V

You can set up the relation between the voltage applied to the speed
command input (SPR : CN X5, Pin-14) and the motor speed.

* You can set up a "slope" of the relation
between the command input voltage
and the motor speed, with Pr50. O

* Default is set to Pr50=500 [ r/min] ,0
hence input of 6V becomes 3000r/min.0

<Cautions>0
1. Do not apply more than 10V to the
speed command input (SPR). O

2. When you compose a position loop
outside of the driver while you use the
driver in velocity control mode, the
setup of Pr50 gives larger variance to
the overall servo system.[]
Pay an extra attention to oscillation caused by larger setup of Pr50.

CcCcw

Speed (r/min) /

3000 —»

Slope at0O

ex-factory

-10 -6,
-

I

T | L
2 4 6 810
Command inputO(]
voltage (V)

/ «+—-3000

52

Speed command
offset

—2047 to
20470
<0>

0 0.3mV

e You can make an offset adjustment of analog speed command (SPR :
CN X5, Pin-14) with this parameter.O

 The offset volume is 0.3mV per setup value of "1".00

e There are 2 offset methods, (1) Manual adjustment and (2) Automatic
adjustment.

1) Manual adjustment]
* When you make an offset adjustment with the driver alone,]
Enter 0 V exactly to the speed command input (SPR/TRQR), (or
connect to the signal ground), then set this parameter up so that
the motor may not turn.[]
* when you compose a position loop with the host, ad
* Set this parameter up so that the deviation pulse may be reduced
to 0 at the Servo-Lock status. O
2) Automatic adjustment O
* For the details of operation method at automatic offset adjustment
mode, refer to P.73, "Auxiliary Function Mode" of Preparation.[]
* Result after the execution of the automatic offset function will be
reflected in this parameter, Pr52.

56

4th speed of O
speed setup

—20000 to
200000
<0>

0 r/min

You can set up the speed limit value in unit of [ r/min] .0

<Caution>0

The absolute value of the parameter setup is limited by Pr73 (Set up of
over-speed level).

57

Setup of speed
command filter

0 to 6400
<0>

0 10us

You can set up the time constant of the primary delay filter to the analog
speed command/analog torque command/analog velocity control (SPR :
CN X5, Pin-14)

5B

Selection of O
torque command

Oto 10
<0>

You can select the input of the torque command and the speed limit.

Pr5B0 Torque command
<0>0 SPR/TRQR/SPLO
1 CCWTL/TRQR

Velocity limitO
Prs560
SPR/TRQR/SPL
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Parameter Setu

D

Standard default : < >

Setupl]

PrNo. range

Title

Unit

Function/Content

5C 10 to 100

<30>

Input gain ofd
torque command

0 0.1v/0O
100%

You can set the relation between the voltage applied to the torque
command input (SPR/TRQR : CN X5, Pin-14 or CCWTL/TRQR : CN X5,
Pin-16) and the motor output torque.

torque
300[ ¢
Rated(,q
torque
1004 - 5
dov8 64 2 L/
2 4 6 810V
100 commandl
< inputdO
200 voltage (V)

 Unit of the setup value is [ 0.1V/100%]

and set up input voltage necessary t0 pefault
produce the rated torque.O

« Default setup of 30 represents(]
3V/100%.

300[ %]

5D 0to 10

<0>

Input reversal of
torque command

-0

You can reverse the polarity of the torque command input (SPR/TRQR :
CN X5, Pin-14 or CCWTL/TRQR : CN X5, Pin-16)

Setup valuelJ Direction of motor output torqueld
<0>0 | CCW direction (viewed from motor shaft) with (+) commandO
1 CW direction (viewed from motor shaft) with (+) command

5E 0 to 500(]
<500>[]

*2

1st torque limit O
setup

%

You can limit the max torque for both CCW and CW direction with Pr5E.[]
Pr03 setup and Pr5F are ignored.

This torque limit function limits the max. motor torque with the
parameter setup.[]

In normal operation, this driver permits approx. 3 times larger torque
than the rated torque instantaneously. If this 3 times bigger torque
causes any trouble to the load (machine) strength, you can use this

function to limit the max. torque. torque [ %]

* Setup value is to be given in 300(Max.);
% against the rated torque.O

e Right fig. shows example of
150% setup with Pr03=1.00

* Pr5E limits the max. torque for

both CCW and CW directions.

when Pr5E=150 2001

100M#
(Rated)

4 speed
r100  (Rating) (Max.)
+200

<Caution>0

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Notes>

* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver

and the motor.
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Parameters for Sequence

[Connection and Setup of Torque Control Mode]

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

61

Zero-speed

10to O
200000
<50>

r/min

You can set up the timing to feed out the zero-speed detection output signal
(ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [ r/min] .0
The zero-speed detection signal (ZSP) will be fed out when the motor
speed falls below the setup of this parameter, Pr61.00
In-speed (Speed coincidence) signal (V-COIN) will be fed out when the
difference between the speed
command and the motor speed falls speed
t;eelsolw the setup of this parameter, (PréL+10)rimin
rél.

» The setup of P61 is valid for both / (Pr61-10)r/min
CCW and CW direction regardless ISR 0

of the motor rotating direction. [
« There is hysteresis of 10 [ r/min] . Lo | oN [

2

62

At-speed [
(Speed arrival)

10to O
200000
<50>

r/min

You can set up the timing to feed out the At-speed signal (COIN+ : CN
X5, Pin-39, COIN- : CN X5, Pin-38)0J

At-speed (Speed arrival) (COIN) will be fed out when the motor speed
exceeds the setup speed of this parameter, Pr62

» The setup of P62 is valid for both speed
CCW and CW direction regardless ~ (Pr62+10)/min___|
of the motor rotational direction. [

 There is hysteresis of 10 [ r/min] .

CCw

(Pr62-10)r/min
-—

AT-SPEED I OFF | ON

65

LV trip selection at
main power OFF

Oto 100
<1>

-0

You can select whether or not to activate Errl3 (Main power under-
voltage protection) function while the main power shutoff continues for the
setup of Pr6D (Main power-OFF detection time).

Setup valuell Action of main power low voltage protectiond
g When the main power is shut off during Servo-ON, Errl3 will
od not be triggered and the driver turns to Servo-OFF. The driver
d returns to Servo-ON again after the main power resumption.Od
<P> When the main power is shut off during Servo-ON, the driver
will trip due to Errl3 (Main power low voltage protection).

<Caution>[

This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Errl3 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,
regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.
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Parameter Setup
Standard default : < >
PrNo. Title rsfglégm Unit Function/Content
660 | Sequence at 0to 20 -0 You can set up the running condition during deceleration or after stalling,
* over-travel inhibit <0> while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid
Setup valuel[During decelerationlll ~ After stallingd [Deviation counter content[]
<E> DynamiF: brakeO Torqug c.ornmalnd:. orp Hold[
0 actiond towards inhibited direction(] .
lT] Torque command=0{ Torque command= 0[] HonIZI
o towards inhibited direction[towards inhibited directionJ U
Zu Emergency stop Torqug c.ornmalndzh 0l Clears beforgll:l
towards inhibited direction| after deceleration
<Caution>0]
In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).
67 Sequence at main 0to 90O -0 When Pr65 (LV trip selection at main power OFF) is 0, you can set up,0
power OFF <0> 1) the action during deceleration and after stallingd
2) the clearing of deviation counter content(
after the main power is shut off.
Setup O Action O Deviation counter(]
valuel |During decelerationl] After stalling] contentl
<0>0 DBO DBO Clear
10 Free-runJ DBO Clear
20 DBO Free-rund Clear
30 Free-runlJ Free-runl] Cleard
40 DBO DBO HoldO
50 Free-rund DBO HoldO
60 DBO Free-run(] HoldO
70 Free-rund Free-run0 HoldO
80 Emergency stopd DBUO Clear
9 Emergency stop Free-run Clear
(DB: Dynamic Brake action)]
<Caution>0
In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).
68 Sequence at alarm 0to 30 -0 You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup O Action O Deviation counter(]
valuel |During decelerationl] After stallingO contentl]
<0>0 DBO DBO HoldO
10 Free-rund DBO HoldO
20 DBO Free-run(] HoldO
3 Free-run Free-run Hold
(DB: Dynamic Brake action)O
<Caution>0
The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control
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[Connection and Setup of Torque Control Mode]

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

69

Sequence at U
Servo-Off

0 to 901
<0>

-0

You can set up,]

1) the action during deceleration and after stallingd

2) the clearing of deviation counter content,[]

after turning to Servo-OFF (SRV-ON signal : CN X5, Pin-29 is turned from
ON to OFF) O

The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)(]
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall* of Preparation as well.

6A

Setup of O
mechanical brake
action at stalling

0 to 100[]
<0>

2ms

You can set up the time from when the brake release signal (BRK-OFF :
CN X5, Pin-10 and 11) turns off to when the motor is de-energized
(Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.

e Set up to prevent a micro-travel/ SRv-ON ON OFF
drop of the motor (work) due to the X
action delay time (tb) of the brake] =~ BRK-OFF

« [ After setting up Pr6a = tb
then compose the sequence so as
the driver turns to Servo-OFF after
the brake is actually activated.

release

tb
, O I
actual brake

release ! | hold

motor

0 o -0
energization Med
I PréA |
||
Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.

6B

Setup of O
mechanical brake
action at running

0 to 1000}
<0>

2ms

You can set up time from when detecting the off of Servo-ON input signal
(SRV-ON : CN X5, Pin-29) is to when external brake release signal
(BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to
servo off during the motor in motion.

* Set up to prevent the brake SRV-ON ON OFF
deterioration due to the motor
running.O] BRK-OFF release I hold

* At Servo-OFF during the motor is wall 0,
running, tb of the right fig. will be Efaﬁiz energized| ' non-0
a shorter one of either Pr6B o energized
setup time, or time lapse till the motord ! 1 30 r/min
motor speed falls below 30r/min. energization E :

: t

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in
motion" of Preparation as well.
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Parameter Setu

D

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

6CU

Selection of O
external O
regenerative [
resistor

0to 30
forO
A, B-frame
<3>[0
forOd
C to F-frame
<0>

With this parameter, you can select either to use the built-in regenerative
resistor of the driver, or to separate this built-in regenerative resistor and
externally install the regenerative resistor (between RB1 and RB2 of
Connector CN X2 in case of A to D-frame, between P and B2 of terminal
block in case of E, F-frame).

egeneratiye resistor[]
Setup value[Re9eneratiye re
<0>0 a

Regenerative processing andlJ
regenerative resistor overload

Regenerative procesgng circuit will be
activated and regenerative resistor overload

(C, D, E and
F-frame)O

[1Built-in resistor]
[l

protection will be triggered according to the
built-in resistor (approx. 1% duty).0]

O
10
[l

ad
External resistor
O

The driver trips due to regenerative overload

rotection (Errl8), when regenerative
:Erocessing circuit is activated and its active
ratio exceeds 10%, [

20
U

External éesistor

Regenerative processing circuit is activated,
[but no regenerative over-load protection is
triggered.O]

<3>0

O
No resistor

Both regenerative processing circuit and
regenerative protection are not activated, and

built-in capacitor handles all regenerative
power.

(A, B-frame)

<Remarks>[

Install an external protection such as thermal fuse when you use the
external regenerative resistor. [

Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
over-load protection.d

<Caution> 0

When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.[]

External regenerative resistor gets very hot, and might cause burning.

6D0O

Detection time of
main power off

35 to 1000
<35>

1 2ms

You can set up the time to detect the shutoff while the main power is kept
shut off continuously.[
The main power off detection is invalid when you set up this to 1000.

6E

Torque setup at
emergency stop

0 to 500[]
<0>

%

You can set up the torque limit in case of emergency stop as below.

e During deceleration of over-travel inhibit with the setup 2 of Pr66
(Sequence at over-travel inhibit input) O

« During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off) O

« During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-
OFF) O

Normal torque limit is used by setting this to 0.

71

Setup of analog O
input excess

0 to 1000}
<0>

0.1v

* You can set up the excess detection judgment level of analog velocity
command (SPR : CN X5, Pin-14) with voltage after offset correction.(]

* Err39 (Analog input excess protective function ) becomes invalid when
you set up this to 0.

72

Setup of O
over-load level

0 to 500C
<0>

%

* You can set up the over-load level. The overload level becomes 115 [ %)]
by setting up this to 0. O

« Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-load level. O

« The setup value of this parameter is limited by 115[ %] of the motor rating.

73

Setup of O
over-speed level

0 to 20000
<0>

J r/min

* You can set up the over-speed level. The over-speed level becomes 1.2
times of the motor max. speed by setting up this to 0.0

« Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-speed level. O

e The setup value of this parameter is limited by 1.2 times of the motor
max. speed.O]

<Caution>[J

The detection error against the setup value is +3 [ r/min] in case of the 7-wir¢

absolute encoder, and +36 [ r/min] in case of the 5-wire incremental encoder.

<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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[Full-Closed Control Mode]
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Outline of Full-Closed Control

What Is Full-Closed Control ?

In

this full-closed control, you can make a position control by using a linear scale mounted externally which

detects the machine position directly and feeds it back.. With this control, you can control without being
affected by the positional variation due to the ball screw error or temperature and you can expect to achieve
a very high precision positioning in sub-micron order.

nNnn

(Speed detection)
y - (T — g
5 Position]
5 command
g —> 1
(@]
O Position detection
P f
i} Linear scale

We recommend the linear scale division ratio of % = Linear scale division ratio = 20

Cautions on Full-Closed Control |

(1) Enter the command pulses making the external scale as a reference.

If the command pulses do not match to the external scale pulses, use the command division/multipli-
cation function (Pr48-4B) and setup so that the command pulses after division/multiplication is based
on the external scale reference.

(2) A4-series supports the linear scale of a communication type. Execute the initial setup of parameters
per the following procedures, then write into EEPROM and turn on the power again before using this
function.

<How to make an initial setup of parameters related to linear scale >

1) Turn on the power after checking the wiring.

2) Check the values (initial) feedback pulse sum and external scale feedback pulse sum with the front
panel or with the setup support software, PANATERM

3) Move the work and check the travel from the initial values of the above 2).

4) If the travel of the feedback sum and the external scale feedback pulse sum are reversed in positive
and negative, set up the reversal of external scale direction (Pr7C) to 1.

5) Set up the external scale division ratio (Pr78-7A) using the formula below,

Total variation of external scale feedback pulse sum

Total variation of feedback pulse sum
_ Prrgx2°rm

Pr7A

* |f the design value of the external scale division ratio is obtained, set up this value.

6) Set up appropriate value of hybrid deviation excess (Pr7B) in 16 pulse unit of the external scale
resolution, in order to avoid the damage to the machine.

* Ad-series driver calculates the difference between the encoder position and the linear scale posi-
tion as hybrid deviation, and is used to prevent the machine runaway or damage in case of the
linear scale breakdown or when the motor and the load is disconnected.

If the hybrid deviation excess range is too wide, detection of the breakdown or the disconnection
will be delayed and error detection effect will be lost. If this is too narrow, it may detect the normal
distortion between the motor and the machine under normal operation as an error.

* When the external scale division ration is not correct, hybrid deviation excess error (Err25) may
occur especially when the work travels long distance, even though the linear scale and the motor
position matches.

In this case, widen the hybrid deviation excess range by matching the external scale division ratio
to the closest value.

External scale division ratio =
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Control Block Diagram at
Full-Closed Control Mode

[Connection and Setup of Full-closed Control]
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[Connection and Setup of Full-closed Control]

Interface Circuit

[Input Circuit)

Connection to sequence input signals

» Connect to contacts of switches and relays, or open collector output transistors.]

* When you use contact inputs, use the switches and relays for micro current to avoid contact failure.

» Make the lower limit voltage of the power supply (12 to 24V) as 11.4V or more in order to secure the primary[]
current for photo-couplers.

1210 24V 7 .rcom+i7kgm | 1210 24v 7 .rCOM+i7I<QD |
T s jsmon T e
— SRV-ON etc. | $ SRV-ON etc. |

Relay | | o |

Connection to sequence input signals (Pulse train interface) |4

(1) Line driver I/F (Input pulse frequency : max. 500kpps)C
« This signal transmission method has better noise immunity. [

0 We recommend this to secure the signal transmission.[]

(2)Open collector I/F (Input pulse frequency : max. 200kpps)
 The method which uses an external control signal power supply (Voc)O @)

* Current regulating resistor R corresponding to Voc islJ
required in this case.[] ON/OFF
e Connect the specified resister as below.
Vbcl| Specificationsd Vi 1500 ON/OFF
12v0]  1ke1/2wd ﬁ = 10mA
24V 2kQ1/2W (3)
(3)Open collector I/F (Input pulse frequency : max. 200kpps)U - == F’SLD3|
e Connecting diagram when a current regulating resistor is not [ { 124 OPC22.2kQ0 |
used with 24V power supply. 11| Jelsionz LHO |
Max.input voltage : DC24V, [ ON/OFF _‘\/ﬁ_JVDC Hon 2 |

39: represents twisted pair. Rated current : 10mA

paso|O-|Ind

@)
o
>
=
=
)
<
)
Q
)

Connection to sequence input signalsC D ANZECE o eqiclent
(Pulse train interface exclusive to line driver) ; ' HiL

PULSO
SIGN

Line driver I/F (Input pulse frequency : max. 2Mpps)C

« This signal transmission method has better noise immunity. [
We recommend this to secure the signal transmission [J
when line driver I/F is used.

ivalent

H/L
PULSO
SIGN

:@: represents twisted pair.

Analog command input [ [ — - ———- 7
» The analog command input goes through 3 routes, [ |
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18).0] +12v L ' |

« Max. permissible input voltage to each input is +10V. [
For input impedance of each input, refer to the right Fig. [

* When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —10V to
+10V, use VR with 2k, B-characteristics, 1/2W or larger, R
with 2002, 1/2W or larger.[]

« A/D converter resolution of each command input is as follows.[
(1)ADC1 : 16 bit (SPR/TRQR), (including 1bit for sign), 10V
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 — 3.3V

+3.3V
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Wiring to the Connector, CN X5

(Output Circuit

Sequence output circuit

e The output circuit is composed of open collector transistor
outputs in the Darlington connection, and connect to relays or
photo-couplers.l]

e There exists collector to emitter voltage, Vce (SAT) of approx.
1V at transistor-ON, due to the Darlington connection of the
output or. Note that normal TTL IC cannot be directly connec-
ted since it does not meet VIL.O

e There are two types of output, one which emitter side of the
output transistor is independent and is connectable individual-
ly, and the one which is common to — side of the control pow-
er supply (COM-).O

e If a recommended primary current value of the photo-coupler
is 10mA, decide the resistor value using the formula of the
right Fig.

Install toward the direction as [[1
the fig_.spﬂvs_vﬂhf)lifa_il.
. |o7 k
S LJALM+ etc.— |
ey
ALM- etc. |
12 — 24V —+
Vbc | |
502 |
ZSP, TLC— |
41TCOM—D ﬁ ¥ |
S _
_ Max. rating 30V,
R[B] = Voc[ Vlo 25[V] O ZomA

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

Line driver (Differential output) output

e Feeds out the divided encoder outputs (A, B and Z-phase) in
differential through each line driver.O

¢ At the host side, receive these in line receiver. Install a termi-
nal resistor (approx. 330Q) between line receiver inputs with-
out fail. 0

e These outputs are not insulated.

Z@: represents twisted pair.

AM26LS32 or equivalent ifgﬁ%ﬁ?g{’; ﬂ]
@<L__:$ gﬁt )122 %l_A_:
<R | S
THRT SR | 5

! I |

hd 1
7 / L L Z ) J
Connect signal ground of the host O
and the driver without fail.

Open collector output

« Feeds out the Z-phase signal among the encoder signals in
open collector. This output is not insulated.]

* Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar-
row.

:@: represents twisted pair.

! 50mA !

High speed El/

photo-coupler O I J
(TLP554 by Toshiba or equivalent)' - — - — - — - — -

Analog monitor output

e There are two outputs, the speed monitor signal output (SP)
and the torque monitor signal output (IM)0
* Output signal width is +10V.J

to be connected.d
<Resolution>0O
(1) Speed monitor output (SP)0

(2) Torque monitor output (IM) [

e The output impedance is 1kQ. Pay an attention to the input
impedance of the measuring instrument or the external circuit

——————— 4315P 1kQo
' Measuring[m T = <]

|
|
ol | |
|
|

| instrument(’

|

: ex_tern_aID: 42, 1M 1ken
circuit b3

|____|__J

17| GND

With a setup of 6V/3000r/min (Pr07=3), the resolution converted to speed is 8r/min/16mV.0

With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.
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[Connection and Setup of Full-closed Control]

Input Signal and Pin No. of the Connector, CN X5

(Input Signals (common) and Their Functions |

Title of signal

Pin No.

Symbol

Function

I/F circuit

Power supply for O
control signal (+)

7

COM+

e Connect + of the external DC power supply (12 to 24V).O
« Use the power supply voltage of 12V = 5% — 24V = 5%

-u

Power supply for O
control signal (-)

41

COM-[

« Connect — of the external DC power supply (12 to 24V).O0
» The power capacity varies depending on a composition of I/O circuit. 0.5A
or more is recommended.

-0

CW over-travel [
inhibit input

CWL

« Use this input to inhibit a CW over-travel (CWL).O

e Connect this so as to make the connection to COM- open when the
moving portion of the machine over-travels the movable range toward CW.[I

¢ CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".0

* You can select the action when the CWL input is validated with the setup
of up Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)

[SI[]

P.193

CCW over-travel O
inhibit input

CCWL

 Use this input to inhibit a CCW over-travel (CCWL).OI

» Connect this so as to make the connection to COM- open when the moving
portion of the machine over-travels the movable range toward CCW.[J

e CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".00

* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)

[SI[]

P.193

damping control
switching input

VS-SEL

« Function varies depending on the control mode.

* Becomes to a speed-zero clamp input (ZEROSPD).
Pro6Connection to COM-[1 Contentl

-0 ZEROSPD input is invalid.O
open Speed command is 00
closel Normal action
openl] Speed command is to CCW[
close Speed command is to CW.
-mln case Pr06 is 2 at torque control, ZERPSPD is invalid.[J

Velocity/(]
Torque O

control =

* Becomes to an input of damping control switching (VS-SEL).0

Position/O| « While Pr24 (Damping filter switching selection) is 1, the
Full-closedl 1st damping filter (Pr2B, Pr2C) will be validated when you
open this input, and the 2nd damping filter (Pr2D, Pr2E)

control ; . g
will be validated when you connect this input to COM-.

[SI[]

P.193

Gain switching O
input O

or [

Torque limit
switching input

GAIND

TL-SEL

¢ Function varies depending on the setups of Pr30 (2nd gain setup) and
Pr03 (Selection of torque limit).

Pro3[] Pr30r]Connection to COM-[1
O oo open Velocity loop : PI (Proportion/Integration) actionC]
g closeld Velocity loop : P (Proportion) action
g O  whed the setups of Pr31 and Pr36 are 2

0-—20 open 1st gain selection (Pr10,11,12,13 and 14)0

close 2nd gain selection (Pr18,19,1A,1B and 1C)
when the setups of Pr31 and Pr36 are other than 2
invalidd
* Input of torque limit switching (TL-SEL)O
* Pr5E (Setup of 1st torque limit) will be validated when you

open this input, and Pr5F (Setup of 2nd torque limit) will
be validated when you connect this input to COM—.

Content

[y
oo oo o|lg

Comoo

-4

e For details of 2nd gain switching function, refer to P.243 "Gain Switching

Function" of Adjustment.

[SID

P.193
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Wiring to the Connector, CN X5

Title of signal

Pin No.

Symbol

Function

I/F circuit

Electronic gear O
(division/O
multiplication) O
switching input

28

DIV

« Function varies depending on the control mode.

« You can switch the numerator of electronic gear.O]
B « By connecting to COM—, you can switch the numerator of
Position/O| electronic gear from Pr48 (1st numerator of electronic
Full-closed [J gear) to Pr49 (2nd numerator of electronic gear)O
controld |« For the selection of command division/multiplication, refer
O to the table of next page, "Numerator selection of
O command scaling"[]
ad « Input of internal speed selection 3 (INTSPD3).0
Velocity |¢ You can make up to 8-speed setups combining INH/
controld | INTSPD1 and CL/INTSPD2 inputs. For details of setup,
0 refer to the table of P.131, "Selection of Internal Speed".[]

Torque control| « This input is invalid.

<Caution>0
Do not enter the command pulse 10ms before/after switching.

[SI[]

P.193

Servo-ON input

29

SRV-ON

e Turns to Servo-ON status by connecting this input to COM-.[0

e Turns to Servo-OFF status by opening connection to COM-, and current
to the motor will be shut off. O

¢ You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).0

<Caution>[

1.Servo-ON input becomes valid approx. 2 sec after power-on.[]
(see P.42, "Timing Chart" of Preparation.)O

2.Never run/stop the motor with Servo-ON/OFF.0]

3.After shifting to Servo-ON, allow 100ms or longer pause before entering
the pulse command.

[SI[

P.193

Deviation
counter clear
input

30

CL

 Function varies depending on the control mode.

U e Input (CL) which clears the positional deviation counter
o and full-closed deviation counter.(J
O « You can clear the counter of positional deviation and [
0 full-closed deviation by connecting this to COM-.[J
0 « You can select the clearing mode with Pr4E (Counter clear
input mode).
Praet] Contentl]
Full-closed 0 Clears the counter of positional devia-
controld] od tion and full-closed deviation while CL is
0 o connected to COM-.[]
- Clears the counter of positional deviation
and full-closed deviation only once by
connecting CL to COM- from open status.[
2 CL s invalid

O
Position/O

10
[ Default] O
]

O
g
g
g

0 « Input of selection 2 of internal command speed (INTSPD2)[]

e You can make up to 8-speed setups combining INH/

INTSPD1 and CL/INTSPD3 inputs. For details of setup,

controll | refer to the table in P.131, "Selection of Internal Speed" of
0 Velocity Control Mode.[

Torque Eontrol | » This input is invalid.

Velocity O

[SI

P.193

Alarm clear input

31

A-CLR

¢ You can release the alarm status by connecting this to COM- for more
than 120ms.0

¢ The deviation counter will be cleared at alarm clear.[]

» There are some alarms which cannot be released with this input.O
For details, refer to P.252, "Protective Function " of When in Trouble.

[SI

P.193
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[Connection and Setup of Full-closed Control]

Title of signal |PinNo| Symbol Function I/F circuit
Inhibition input 33 INH « Function varies depending on the control mode. [SI[]
of con_wmand O « Inhibition input of command pulse input (INH)O P.193
pulse input 0 e Ignores the position command pulse by opening the

. connection to COM-0
Position/0|« You can invalidate this input with Pr43 (Invalidation of

Full closed[] command pulse inhibition input)

control Pr430 Contentl]
od INH is valid.O
1(Default) INH is valid.

0 « Selection 1 input of internal command speed (INTSPD1)[
Velocity [ eYou can make up to 8-speed setups combining
INH/INTSPD2 and CL/INTSPD3 inputs. For details of the
controll | getup, refer to the table of P.131, O
O "Selection of Internal Speed" of Velocity Control Mode.O

Torque control | « This input is invalid.

* Numerator selection of electronic gear

CN X5 Pin-280] Setup of electronic gear
DIVD . g
O 1st numerator of electronic gear (Pr4g) x 2 Multiplier of command scaling (Pr4A)
. Denominator of electronic gear (Pr4B)
Opend or
0 Encoder resolution*
. * Aut i tup by O
0 Command pulse counts per single turn (Pr4B) Sg’n?n”;igéigﬁoé
. 2nd numerator of electronic gear (Pr49) x 2 'ultplier of command scaling (Pr4A)
O . -
Denominator of electronic gear (Pr4B)
Short or
Encoder resolution*
. * Aut i tup by O
Command pulse counts per single turn (Pr4B) sgﬁgig;&g%%

paso|O-|Ind
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Wiring to the Connector, CN X5

(Input Signals (Pulse Train) and Their Functions |

You can select appropriate interface out of two kinds, depending on the command pulse specifications.
* Pulse train interface exclusive for line driver

Title of signal |PinNo| Symbol Function I/F circuit
Command pulse | 440 PULSH10O |+ Input terminal for position command pulse. You can select by setting up [P12[]
input 10 0 0 Pr40 (Selection of con_‘lmar_ld pulse input) to 1.0 _ P.193

e This input becomes invalid at such control mode as velocity control or

O 450)  PULSH2OI torque control, where no position command is required.]

U U U  Permissible max. input frequency is 2Mpps.[

Command pulse 4600 SIGNH1O | * You can select up to 6 command pulse input formats with Pr41 (Setup of
sign input 1 0 0 _command pulse rotational direction) and Pr42 (Setup of command pulse

input mode). O
a7 SIGNH2 For details, refer to the table below, "Command pulse input format".

e Pulse train interface

Title of signal |PinNo| Symbol Function I/F circuit
Command pulse 10 opcim | ®'nput terminal for the position command. You can select by setting up Pr40 [PI1[]
input 200 (Selection of command pulse input) to 0.0 P.193

30 PULS10 | This input becomes invalid at such control mode as the velocity control or
- torque control, where no position command is required.]
O 40| PULS20 |. permissible max. input frequency is 500kpps at line driver input and
Command pulse o0 oPc20 200kpps at open collector input.]
sign input 2 ¢ You can select up to 6 command pulse input formats with Pr41 (Setup of
507 SIGN1O command pulse rotational direction) and Pr42 (Setup of command pulse
input mode). O
6 SIGN2 For details, refer to the table below, "Command pulse input format".

e Command pulse input format

Pr41 Setup value [Pr42 Setup value [ Command O O
(Setup of O (Setup of O Signalll
command pulse ficommand pulse 1~ Pulse [ e CCW command | CW command
rotational direction)|  input mode) format
2-phase pulsel A-phase [H—]‘? " M &4
0 or 2 with 90° 0 | puULSO RN
differenced | giGN B-PW =iy
(A+B-phase) B-phase advances to A by 90°.| B-phase delays from A by 90",
t3
CW pulse train[J —
0 1 P oG PULSO =
CCW pulse train SIGN =
Pulse train O pyLsn
3 +0 SIGN J:M— s ¢ PULS and SIGN repre-
Sign UL Ay e L sents the outputs of pulse
2-phase pulsell e 0ot Ut train in_ put circuit. I!R’efer
0 or 2 with 90°01 PULS[ J} 3 Lﬁ: : L to. the_ .Tlg' of P.193, "Input
differenced | SIGN B-Phaw = Circuit".[] .
(A+B-phase) B-phase delays from Aby 90°".| B-phase advances to A by 90"  In case of CW pulse train
p y y té p V2 4+ cecw pulse train and
L L cw pulsl% trainl py s = — pulse train + sign, pulse
+ - .
| sIGN train will be captured at
CCW pulse train ©2 2 the rising edge.[
Pulse train [0  In case of 2-phase pulse,
3 +0 PULSD it4 15 g 14 15 3 pulse train will be cap-
Sign SIGN S St e o BT tured at each edge.
t6 t6]t6 t6
* Permissible max. input frequency of command pulse input signal and min. necessary time width
. Permissible max. [1 Minimum necessary time width
Input I/F of PULS/SIGN signal g
> 4 input frequencyr) tio | teo | tso | tan | tso | ten
Pulse train interface exclusive for line driver 2Mppsd | 500ns(1250ns[1250ns[1250ns[1250ns[1250ns(}
Pulse train interface Line driver interfacel] 500kpps0 | 2usO| 1usO| 1usO| 1lusO| 1usO| lusO
Open collector interface 200kpps 5us | 2.5us | 2.5us | 2.5us | 2.5us | 2.5us

Set up the rising/falling time of command pulse input signal to 0.1us or shorter.
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[Connection and Setup of Full-closed Control]

(Input Signals (Analog Command) and Their Functions

*The resolution of the A/D converter used in this input is 16 bit [
(including 1 bit for sign).O
+ 32767 (LSB) = = 10[ V] , 1[ LSBD.3[ mV]

Title of signal |PinNo., Symbol Function I/F circuit
Speed command | 14 SPRO « Function varies depending on control mode. [AID
input O O Pr02 |Control mode Function P.193
or O O VelocityO | Exter_nal velocit_y command input (SPR) when the
Torque command TRQRO 10 controln | Velocity control is selected.O
) 0 O e Set up the gain, polarity, offset and filter of the
input, U O 3 | Position/D speed command with; O
orQd O 0 Velocity | Pr50 (Speed command input gain) O
Speed limit input SPL 5 ju Pr51 (Speed command input reversal)

Velocity/ll | pr52 (Speed command offset)d
Torque Pr57 (Speed command filter setup)
e Function varies depending on Pr5B (Selection of
torque command)
Pr5B(I Content
0 » Torqgue command (TRQR) will be selected.[]
» Set up the torque (TRQR) gain, polarity,
Torqued U | offset and filter with; O
20 controll] ODD Pr5C0(Torque command input gain)CJ
O g Pr5D0(Torque command input reversal)[l
4 Position/0 0 Pr5200(Speed command offset)[
Torlqlue O Pr570(Speed command filter setup)
— U | « Speed limit (SPL) will be selected. O
U |« Set up the speed limit (SPL) gain, [
U | offset and filter with; O
1 Pr50 (Speed command input gain)
Pr52 (Speed command offset)[
Pr57 (Speed command filter setup)
e Function varies depending on Pr5B (Selection of
torque command)
Pr5B(I Content
00 | » This input becomes invalid.
Velocity/[] U | « Speed limit (SPL) will be selected.
9 Torque L |« Set up the speed limit (SPL) gain, offset
1 and filter with; O
Pr50 (Speed command input gain)
Pr52 (Speed command offset)
Pr57 (Speed command filter setup)
Others| Other controlll, . input s invalid.
mode

*Function becomes valid when the control mode with underline ( 1/ 7 )0
is selected while the switching mode is used in the control mode in table.[

<Remark>[

Do not apply voltage exceeding +10V to analog command inputs of SPR/TRQR/SPL.
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Wiring to the Connector, CN X5

Title of signal

Pin No.

Symbol

Function

I/F circuit

CCW-Torque
limit input

16

CCWTL

¢ Function varies depending on Pr02 (Control mode setup).

Pro2[]

Control model(]

Function

oo O

0
Torque Control[]
Position/Torquell
0

=

g
g
O
-

» Function varies depending on Pr5B (Selection of
torque command)

Pr5BI[]
00
O |+ Torque command input (TRQR) will be
0 selected.[

» Set up the gain and polarity of the com-

1 mand with; O
Pr5C (Torque command input gain)d
Pr5D (Torque command input reversal)[]

« Offset and filter cannot be set up.

Content
This input becomes invalid.O

OO0 pPpO0oOoOooo

ol
O

O
Velocity/O
Torque
a

* Becomes to the torque command input (TRQR).O

» Set up the gain and polarity of the command with; 0
Pr5C (Torque command input gain)[J
Pr5D (Torque command input reversal)(l

« Offset and filter cannot be set up.

O O

)
Position/Torque
Velocity/Torque

Other
control mode

e Becomes to the analog torque limit input to CCW
(CCwTL).O

e Limit the CCW-torque by applying positive voltage
(0 to +10V) (Approx.+3V/rated toque)dd

« Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.

« Resolution of A/D converter used in this input is 16 bit O
(including 1 bit for sign).O]
+511[ LSB] =11.9[ V], 1[ LSB]23[ mV]

(Al

P.193

CW-Torque limit
input

18

CWTL

 Function varies depending on Pr02 (Control mode setup).

Pro2[

Control model(]l

Function

20
40
50

Torque controll]
Position/Torquelll
Velocity/Torquel]

e This input becomes invalid when the torque control
is selected.

d

40
50
Other

0
Position/Torque
Velocity/Torque

Other
control mode

e Becomes to the analog torque limit input to CW
(CWTL).O

« Limit the CW-torque by applying negative voltage [
(0 —-10V) (Approx.+3V/rated toque). O
Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.

¢ Resolution of A/D converter used in this input is 16 bit [
(including 1 bit for sign).O
+511[ LSB] =11.9[ V] , 1[ LSBR3[ mV]

[AI[D

P.193

*Function becomes valid when the control mode with underline ( 1 /7 )
is selected while the switching mode is used in the control mode in table.[

<Remark>0

Do not apply voltage exceeding +10V to analog command input of CWTL and CCWTL.
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[Connection and Setup of Full-closed Control]

Output signal and Pin No. of the Connector, CN X5

(Output Signals (Common) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit

External brake 0 | 1100| BRKOFF+[] * Feeds out the timing signal which activates the electromagnetic brake of the motor.[J

release signal 10 | BRKOFE—[]*® Turns the output transistor ON at the release timing of the electro- | 194
magnetic brake.[]

e You can set up the output timing of this signal with Pr6A (Setup of
mechanical brake action at stall) and Pré6B (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)

Servo-Ready O 350| S-RDY+0| e This signal shows that the driver is ready to be activated.] [SO11

output 34 S-RDY-[] | * Output transistor turns ON when both control and main power are ON but | p 194
not at alarm status.

Servo-Alarm 0 370/ ALM+0O | e This signal shows that the driver is in alarm status.O [SO11

output 36 ALM—[] |* Output transistor turns ON when the driver is at normal status, and tums | p g4
OFF at alarm status.

Positioning 390| EX-COIN+[ * Function varies depending on the control mode. [SO11

completeld 38 | EX-COIN-[ 0  Output of positioning complete (COIN)O P.194

(In-position) 0 e The output transistor will turn ON when the absolute value

Positiond| of the position deviation pulse becomes smaller than the
controld | setup value of Pr60 (Positioning complete range).O
« You can select the feeding out method with Pr63 (Setup of

E positioning complete output).O]
0 » Output of full-closed positioning complete (EX-COIN)O

e The output transistor will turn ON when the absolute value
FuII-ched I of full-closed-position deviation pulse becomes smaller
controld | than the setup value of Pr60 (Positioning complete range).[
* You can select the feeding out method with Pr63 (Setup of

O positioning complete output).O

VeIoHity/D « Output at-speed (speed arrival) (AT-SPEED)O
Torquel |+ The output transistor will turn ON when the actual motor

control speed exceeds the setup value of Pr62 (In-speed).
Zero-speed 120 ZSPO |+ Content of the output signal varies depending on PrOA (Selection of ZSP output).0 | [SO2[
> . X . . O

detection [ 41)| (COM-) Default is 1, and feeds out the zero speed detection signal.O P.194 | IS
output signal « For details, see the table below, "Selection of TLC,ZSP output". 2. %
Torque in-limit0O 400 TLCO | Content of the output signal varies depending on Pr09 (Selection of TLC output).O [S0211 % 2
signal output 41) | (COM-) |* Default is 1, and feeds out the torque in-limit signal.O] P.194 | B o

« For details, see the table below, "Selection of TLC,ZSP output". &=

» Selection of TCL and ZSP outputs

proalue oft] X5 TLC : Output of Pin-40 X5 ZSP : Output of Pin-12
e Torque in-limit output (Default of X5 TLC Pr09)0
OE The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.[
- « Zero-speed detection output (Default of X5 ZSP PrOA)C
15' The output transistor turns ON when the motor speed falls under the preset value with Pr61.0]
H « Alarm signal outputd
20 The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,
_ battery alarm, fan-lock alarm or external scale alarm.[]
H « Over-regeneration alarm[J
3E The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.[]
o « Over-load alarm
45' The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.[]
H « Battery alarmO
55' The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.0
- « Fan-lock alarmO
g5 The output transistor turns ON when the fan stalls for longer than 1s.[]
ad * External scale alarmO
70 The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
0 (adjustment on mounting is required). Valid only at the full-closed control.(J
O * In-speed (Speed coincidence) output]
8 The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.
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Wiring to the Connector, CN X5

(Output Signals (Pulse Train) and Their Functions )

Title of signal |PinNo| Symbol Function I/F circuit
A-phase outputD | 210/ OA+0O |« Feeds out the divided encoder signal or external scale signal (A, B, Z- | [POL1[]
0 0 0 phase) in differential. (equivalent to RS422)0J P.194

¢ You can set up the division ratio with Pr44 (Numerator of pulse output
- 220] OA-U division) and Pr45 (Denominator of pulse output division)[]
0 0 0 ¢ You can select the logic relation between A-phase and B-phase, and the
B-phase outputd | 480 OB +0 output source with Pr46 (Reversal of pulse output logic).O]
0 0 0 * When the external scale is made as an output source, you can set up the
interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).(]
. 490 OB ~0 | . Ground for line driver of output circuit is connected to signal ground (GND)
O g O and is not insulated.O]
Z-phase output 2307 0z +00 |*Max. output frequency is 4Mpps (after quadrupled)
0 O
24 0oz -0
Z-phase output 19 Cz » Open collector output of Z-phase signall [PO211
* The emitter side of the transistor of the output circuit is connected to the P.194
signal ground (GND) and is not insulated.
<Note>[]
* When the output source is the encoder]

Prd40
ra5
In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with

A-phase because of narrower width than that of A-phase.

« If the encoder resolution X is multiple of 4, Z-phase will be fed out synchronizing with A-phase.

. Pr44n) . . Prda] .
when the encoder resolution PraS is multiple of 4, when the encoder resolution PS5 is not multiple of 4,
A ] L AL L
B LT B IR
z z I
synchronized not-synchronized

* In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig. [
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor [
one revolution or more to make sure that the Z-phase is fed out at least once before using.

* When output source is the external scale, [
* When the external scale is the output source, Z-phase pulse will not be fed out until the absolute
position crosses 0 (000000000000h). O
» Z-phase pulse after its crossing of the absolute position 0, will be fed out synchronizing with A-phase
in every A-phase pulses which are set with Pr47 (External scale Z-phase setup)
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[Connection and Setup of Full-closed Control]

(Output Signals (Analog) and Their Functions

Title of signal |PinNo| Symbol Function I/F circuit
Torque monitor 42 IM * The content of output signal varies depending on PrO8 (Torque monitor
signal output (IM) selection).[] P.194

« You can set up the scaling with Pr08 value.

Pr08 |Content of signal Function
ad O * Feeds out the voltage in proportion to the motor
0,0| Torquel | torque command with polarity.O

11,1200 command + : generates CCW torquel]

—: generates CW torquel]

» Feeds out the voltage in proportion to the positional
Positionalf] deviation pulse counts with polarity.[]

1 (|

1= 1=

O

Lol deviationd] + : positional command to CCW of motor position]

’_‘I] o —: positional command to CW of motor position]

E - * Feeds out the voltage in proportion to the full-

% closed deviation pulse counts with polarity.[]

O Full-closed[l + : positional command to CCW of [

6-10 geviation external scale position[]
— : positional command to CW of O
external scale position
Speed monitor 43 SP « The content of the output signal varies depending on Pr07 (Speed monitor [AO[

(IM) selection). P.194

signal output . .
 You can set up the scaling with Pr07 value.

Pr07 [@ontrol mode Function
o Motor O |° Feeds out the voltage in proportion to the motor
0 -4 speedD speed with polarity. + : rotates to CCW0O
0 h —: rotates to CW[
)

» Feeds out the voltage in proportion to the command
5_9 Command [ speed with polarity.]

speed + : rotates to CCWO

— : rotates to CW

0
o T
S =
(Output Signals (Others) and Their Functions 55
25
Title of signal |PinNo| Symbol Function I/F circuit % 3
Signal ground 13,150 GND » Signal ground -0
17.25 * This output is insulated from the control signal power (COM-) inside of the
’ driver.
Frame ground 50 FG » This output is connected to the earth terminal inside of the driver. -0
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Wiring to the Connector, CN X7

Connector, CN X7

Power supply for the external scale shall be prepared by customer, or use the following power supply output
for the external scale (250mA or less).

Connectorl[J

Application ) Content[]
U PinNo.[ U
Power supply output 10 EX5VO
for external scale 20 EXOVO
I/F of external scale signals(]] 50 EXPSO
(serial signal)C 60 EXPSO
Frame ground Case FG

<Note>

EXOV of the external scale power supply output is connected to the control circuit ground which is
connected to the Connecter, CN X5.

<Remark>
Do not connect anything to other Pin numbers descried in the above table (Pin-3 and 4).

(1) Following external scale can be used for full-closed control.
» AT500 series by Mitutoyo (Resolution 0.05[um] , max. speed 2[ m/s] )
» ST771 by Mitutoyo (Resolution 0.5[um] , max. speed 2[ m/s] )

(2) |Recommended external scale ratio is 1/20<External scale ratio<20|

If you set up the external scale ratio to smaller value than 50/paosition loop gain (Pr10 and 18), you may
not be able to control per 1 pulse unit. Setup of larger scale ratio may result in larger noise.



[Connection and Setup of Full-closed Control]

Wiring to the External Scale, Connector, CN X7

Wire the signals from the external scale to the external scale connector, CN X7.

1) Cable for the external scale to be the twisted pair with bundle shielding and to having the twisted core
wire with diameter of 0.18mm2.

2) Cable length to be max. 20m. Double wiring for 5V power supply is recommended when the wiring
length is long to reduce the voltage drop effect.

3) Connect the outer film of the shield wire of the external scale to the shield of the junction cable. Also
connect the outer film of the shield wire to the shell (FG) of CN X7 of the driver without fail.

4) Separate the wiring to CN X7 from the power line (L1, L2, L3, L1C _, L2C (t), U, V.W,@ ) as much as
possible (30cm or more). Do not pass these wires in the same duct, nor bundle together.

5) Do not connect anything to the vacant pins of CN X7.

6) Cut away the amplifier's CN X7 cover.

J— - | S CNIX7 -
P EXsV 2N a\ LM Exsy |9V (2
1 (] | 2 -
2 EXOV - .. EXOV 5
B EXsv (f\) (f\) 3 =
B EXOV 121 - - 4
- EX5V (f\) (’\) 5| EXPS
P Exov [ > —&| EXPs
| 55100-06000 Erm
| (by Molex Inc.) 2=
! S o
o
| 52
' Qo
7 | ®
e EXPS (f\) .
P EXPS o R |
g o Fc 57 1 T |
T
: d / | \ Twisted pair |
Detection head HDAB-15P0] HDAB-15S0
Y Rirose ectric Co. Yy Hirose ectric Co.
[ T (by Hirose Electric Co.) | (by Hirose Electric Co.)
i i Junction cable
Linear scale unit Linear scale side| Servo driver
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Real-Time Auto-Gain Tuning

The driver estimates the load inertia of the ma-
chine in real time, and automatically sets up the
optimum gain responding to the result. Also the
driver automatically suppress the vibration caused
by the resonance with an adaptive filter.

Applicable Range

* Real-time auto-gain tuning is applicable to all
control modes.

Real-time auto-gain tuning may not be executed
properly under the conditions described in the
right table. In these cases, use the normal mode
auto-gain tuning (refer to P.236 of Adjustment),
or execute a manual gain tuning. (refer to P.240,
of Adjustment)

Position/Velocity(]

comman

actual condition

a setup adjustment* command current
7 ] Position/Velocity Adaptive Current|
_ control Filter control
Action command under|

Auro-gai;F Auto-filter(] TorquedO MotorOJ

L Resonance frequency calculation

Load inertia calculation
Real-time auto-gain tuning Motor(J

speed

\ 4 Encoder

Servo driver

0

Conditions which obstructd
real-time auto-gain tuning O

Logdlil
inertiall

O

* Load is too small or large compared to rotor inertia.[]
(less than 3 times or more than 20 times)O
* Load inertia change too quickly. (10 [ s] or less)

=

LoadO

* Machine stiffness is extremely low.O
 Chattering such as backlash exists.[

O

O
Actionl]
pattern

* Motor is running continuously at low speed of 100 [ r/min] or lower

* Acceleration/deceleration is slow (2000[ r/min] per 1[ s] or low).

1 Acceleration/deceleration torque is smaller than
unbalanced weighted/viscous friction torque. O

* When speed condition of 100[ r/min] or more and
acceleration/deceleration condition of 2000[ r/min] per
1[ s] are not maintained for 50[ ms] .

How to Operate

(1) Bring the motor to stall (Servo-OFF).

(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1-

7. Default is 1.
Seiept| Real-time auto-gain tuningl] Varying degree of load inertia in motion(
o0 (notin use)d -0
<1>[ d no changel
20 normal model] slow changel
30 ad rapid changeld
40 d no changel
50 vertical axis mode slow changel
60 ad rapid changeld
70 no-gain switching mode no change
» Whén the varying degree of load inertia is large, set up 3 or 6.
» When the motor is used for vertical axis, set up 4-6. ad
* When vibration occurs during gain switching, set up 7. a

* When resonance might give some effect, validate the setup of Pr23

(Setup of adaptive filter mode).

(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun-

ing) to O or smaller value.

(4) Turn to Servo-ON to run the machine normally.
(5) Gradually increase Pr22 (Machine stiffness at real-time
auto-gain tuning) when you want to obtain better response.
Lower the value (0 to 3) when you experience abnormal

noise or oscillation.

(6) Write to EEPROM when you want to save the result.
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Insert the console connector to O A
CN X6 of the driver, then turn O r LI
on the driver power.

Setup of parameter, Pr210]

Press@.l]
Press.l:l
Match to the parameter No. O FR_ 21
to be set up with @@ (Here match to Pr21.)00
Press @.D E
Change the setup with @@ .0
Press @ FAR_ 1
Setup of parameter, Pr2200

[ Match to Pr22 with @.D
Press @.D
Numeral increases with @ O (default values)

and decreases with @ O

Press @.D
Writing to EEPROM O
Press .III
Press @.D

Bars increase as the right fig. shows O
by keep pressing @ (approx. 5sec).0
O

O
Writing starts (temporary display).O)
O

O
Finish Fin SHIFESEE JErrar |
Writing completes Writing errorC
occurs

Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).




[Connection and Setup of Full-closed Control]

Adaptive Filters

The adaptive filter is validated by setting up Pr23 (Setup of adaptive filter mode) to other than 0.

The adaptive filter automatically estimates a resonance frequency out of vibration component presented in the motor speed
in motion, then removes the resonance components from the torque command by setting up the notch filter coefficient
automatically, hence reduces the resonance vibration.

The adaptive filter may not operate property under the following conditions. In these cases, use 1st notch filter (PrlD and 1E)
and 2nd notch filter (Pr28-2A) to make measures against resonance according to the manual adjusting procedures.

For details of notch filters, refer to P.246, "Suppression of Machine Resonance" of Adjustment.

Conditions which obstruct adaptive filter action
* When resonance frequency is lower than 300[ Hz] .00
« While resonance peak is low or control gain is small and when no affect from these condition is [
given to the motor speed.O]
« When multiple resonance points exist.(J

Resonance point

Load « When the motor speed variation with high frequency factor is generated due to non-linear factor such as backlash.O
Command pattern | * When acceleration/deceleration is very extreme such as more than 30000 [ r/min] per1[s] .
<Note>

Even though Pr23 is set up to other than 0, there are other cases when adaptive filter is automatically
invalidated. Refer to P.235, "Invalidation of adaptive filter" of Adjustment.

Parameters Which Are Automatically Set Up.

Following parameters are automatically adjusted. ~ Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
100 | 1st gain of position loopO 150 | Velocity feed forwardO 3000
110 | 1st gain of velocity loopO 160 | Time constant of feed forward filter( 500
120 | 1sttime constant of velocity loop integration] 270 | Setup of instantaneous speed observer(] oo
130 | 1st filter of velocity detection[ 300 | 2nd gain setupO 10
140 | 1st time constant of torque filterd 310 | 1st mode of control switching[ 100
180 | 2nd gain of position loopO 320 | 1st delay time of control switching [J 300
190 | 2nd gain of velocity loopd 330 | 1st level of control switching O 500
1A0 | 2nd time constant of velocity loop integration] | 340 | 1st hysteresis of control switching[ 330
1BO | 2nd filter of speed detectiond 350 | Position gain switching time[d 200
1CO | 2nd time constant of torque filterd 36 2nd mode of control switching 0
200 | Inertia ratiod
2F Adaptive filter frequency

<Notes>

» When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1 to 6, and becomes 0 in other cases.

(1) After the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or when you increase the
setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning), until load inertia is identified (estimated) or adaptive
filter is stabilized, however, these are not failures as long as they disappear immediately. If they persist over 3 reciprocating
operations, take the following measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to 0, then set up other value
than 0. (Reset of inertia estimation and adaptive action)

4) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) will be written to EEPROM
every 30 minutes. When you turn on the power again, auto-gain tuning will be executed using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control while you set up Pr02
(Control mode setup) to 4 and 5, the adaptive filter frequency before mode switching will be held.

(6) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia estimation will be invalidated.
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

PrNo. Title rsaer%gm Function/Content
000 | Address 0 to 150 In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.

» The address is determined by the setup value of rotary switch (0 to F) of the
front panel at power-on. g gg 88
* This value becomes the axis number at serial communication. O D @@
* The setup value of this parameter has no effect to the servo action.O f@‘})‘:
 You cannot change the setup of PrO0 with other means than rotary switch. bIM SP@@
©

010 | LED initial status 0to 170} You can select the type of data to be displayed on the front panel LED (7 segment)
* <1> at the initial status after power-on.

-

Setup value Content
oO Positional deviationJ
<1>[| Motor rotational speedO
20 Torque output]
30 Control modeD

NN 7, 40 | /O signal status0
\‘g g g g g g - 50 Error factor/historyOd
T Ee S S S Elo S T 60 | Software versionO

20 (IR

70 AlarmO

Flashes (for approx. 2 sec) O

during initialization 80 Regenerative load factord

90 Over-load factor

100 | Inertia ratiod

110 | Sum of feedback pulsesO

120 | Sum of command pulses

130 | External scale deviationd

140 | Sum of external scale feedback pulses O
150 | Motor automatic recognizing functiond
160 | Analog input valued

Setup value of Prol

For details of display, refer to P.51 "Setup of O

Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running"
020 | Setup of O 0to 60| You can set up the control mode to be used.
* control mode <1>
Setupll O Control mode 0O **1) When you set up the combination mode of 3, 4 or
5, you can select either the 1st or the 2nd with
EallCT - ,1St mede Zidlinede control mode switching input (C-MODE).O
00l | PositionD -0 When C-MODE is open, the 1st mode will be
<1>[] Velocity -0 selected.]
20 | Torquel -0 When C-MODE is shorted, the 2nd mode will be
- - selected.[
1]
38 Pos!t!onD Velocityll Don't enter commands 10ms before/after switching.
AF10 Position Torquel
5F1 | Velocity Torquel C-MODE  gpen | close I open
6 Full-closed -0 | |

1st —>|<— 2nd —>|<—1st

10ms or longer ~ 10ms or longer

<Notes>
* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo.

Title

Setup]
range

Function/Content

03

Selection of O
torque limit

0to 30
<1>

You can set up the torque limiting method for CCW/CW direction.

CCcwO O cwQO
X5 CCWTL : Pin-160] O X5 CWTL : Pin-180
Pr5E is allimit value for both CCW and CW direction
Set with Pr5E Set with Pr5F
When GAIN/TL-SEL input is open, set with Pr5EQ
When GAIN/TL-SEL input is shorted, set with Pr5F

When the setup value is 0, CCWTL and CWTL will be limited by Pr5E (1st torque
limit setup). At the torque control, Pr5E becomes the limiting value for CCW/CW
direction regardless of the setup of this parameter.

Setup value[J
o
<1>0
20

3

040

Setup of O
over-travel [
inhibit input

0to 200
<1>

In linear drive application, you can use this over-travel inhibiting function to inhibit the
motor to run to the direction specified by limit switches which are installed at both ends
of the axis, so that you can prevent the work load from damaging the machine due to
the over-travel. With this input, you can set up the action of over-travel inhibit input.

CW direction ~ Work  cCw direction

Driver
Servo motor .
LimitO
switch

LimitO
switch CCWL
cwL

Setupl
valuel

CCWL/CWLL

0 0 O

. Action
Input Connection to COM-{10J

inputd
[
O

ccwLd Closel] Normal status while CCW-side limit switch is not activated.[]]
(CN X5,Pin-9)[j Opendd Inhibits CCW direction, permits CW direction.[]

ValidO
u

[

CwLO Closel] Normal status while CW-side limit switch is not activated.[J
(CN X5,Pin-9) Open Inhibits CW direction, CCW direction permitted.

)

Invalidd

[

Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be O
invalidated.O

=)

Valid

Err38 (Over-travel inhibit input protection) is triggered when either one 0
of the connection of CW or CCW inhibit input to COM— become open.

<Cautions>0

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.00

2. When both of CCWL and CWL inputs are opened while Pr04 is set to O, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error. O

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.

07

Selection of speed

monitor (SP)

0to 90
<3>

You can set up the content of analog speed monitor signal output (SP : CN X5,
Pin43) and the relation between the output voltage level and the speed.

Setup value[d Signal of SP|Relation between the output voltage level and the speed
oo O 6V /47 r/minO
10 0 6V /188 r/minl]

Motor actuall -
20 6V / 750 r/min0
speedld -
<3>0 . 6V /3000 r/minC]
40 o 1.5V /3000 r/min0J
50] E 6V / 47 r/min0]
60 6V /188 r/min0]
CommandO -
70 6V / 750 r/minJ
speed -
80 6V / 3000 r/min0]
9 1.5V /3000 r/min
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Parameter Setu

D

Standard default : < >

PrNo. Title rSéarESgD Function/Content
08 Selection of torque[] 0 to 120] You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup valuell Signal of IMCI | Relation between the output voltage level and torque or deviation pulse counts
<0>0 |Torque command(l] 3V/rated (100%) torquel]
10 ad 3V / 31Pulsel
20 O 3V / 125Pulsel]
30 Positiont 3V / 500Pulsel]
deviation
40 0 3V / 2000Pulsel]
50 = 3V /8000Pulsel
60 E 3V / 31Pulsel
70 3V / 125Pulsel
Full-closedO
80 L 3V / 500Pulsel]
deviation[]
90 3V / 2000Pulse[
1000 O 3V / 8000Pulsel]
110 Torquel 3V / 200% torque O
12 command 3V /400% torque
09 Selection of O 0to 80| You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> | Isetup valuell Function[] Note[
<0>0 | Torque in-limit outputO O
10 Zero speed detection outputd For details of
o0 Alarm output of either one of Over-regeneration | function of each
0 /Over-load/Absolute battery/Fan lock/External scale[] output of the
30 Over-regeneration alarm trigger output O left, refer to the
40 Overload alarm output table of P.201,
50 Absolute battery alarm output] "Selection of
60 Fan lock alarm output[] TCL and ZSP
70 External scale alarm output[ outputs”.
8 In-speed (Speed coincidence) output
0A Selection of O 0to 80| You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> Setup valuell Function[] Note[
oo Torque in-limit outputO O
<1>0 | Zero speed detection output For details of
o0 Alarm output of either one of Over-regeneration | function of each
N /Over-load/Absolute battery/Fan lock/External scale[] output of the
30 Over-regeneration alarm trigger output O left, refer to the
40 Overload alarm outputl] table of P.201,
50 Absolute battery alarm output] "Selection of
60 Fan lock alarm output[ TCL and ZSP
70 External scale alarm output[ outputs".
8 In-speed (Speed coincidence) output
0BO | Setup of O 0to 20| You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> Setup valuell Content[
o0 Use as an absolute encoder.[]
<1>0 | Use as an incremental encoder.]
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>0
This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
Ofl] Ezl;i;l]te setup oflJ 0<t;>5[I You can set up the communication speed of RS232. | Error of baud rate is +0.5%.
o Setup valuell Baud ratel] Setup valuelll Baud ratel]
communication o0 2400bps(] 30 19200bps(]
10 4800bps 40 38400bpsO
<2> 9600bps 5 57600bps
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[Connection and Setup of Full-closed Control]

Standard default : < >

; Setupl] ;
PrNo. Title rangg Function/Content
0DO | Baud rate setup of 0to 50 | You can set up the communication speed of RS485. | Error of baud rate is +0.5%.
* RS485 <2>
o Setup valuelll Baud rate] Setup valuell Baud rated
communication o0 2400bps] 30 19200bps(]
10 4800bps 40 38400bpsO
<2> 9600bps 5 57600bps
O*ED Setup of front Oto 10 :(n(;l:}i?:?nllx';ﬂ;ilop;ratlon of the front panel to the Setup valuell Contentl]
panel lock <0> v: . _ <0>01 Valid to allC
You can prevent such a misoperation as unexpec- Mo n |
ted parameter change. O 1 onitor mode only
<Note>[

You can still change parameters via communication even though this setup is 1.0
To return this parameter to 0, use the console or the "PANATERM®".

Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : < >

PrNo. Title rSa?rElégD Unit Function/Content
10 1st gain of O 0to 30000 1/s You can determine the response of the positional control system.[]
position loop Ato C-rame:<63>10 Higher the gain of position loop you set, faster the positioning time you
Dto F-frame:<32> can obtain. Note that too high setup may cause oscillation.
11 1st gain of O 1to 35000 Hz You can determine the response of the velocity loop.[]
velocity loop Ato Crame:<35>10 In order to increase the response of overall servo system by setting high
Do F-frame:<18> position loop gain, you need higher setup of this velocity loop gain as well.
However, too high setup may cause oscillation.]
<Caution>[J

When the inertia ratio of Pr20 is set correctly, the setup unit of Prll
becomes (Hz).

12 1sttime constant |[1to 10000 ms You can set up the integration time constant of velocity loop.O
of velocity loop Ato C-rame:<16>10 Smaller the setup, faster you can dog-in deviation at stall to 0.0
integration Do F-frame:<31> The integration will be maintained by setting to "999".00 o
The integration effect will be lost by setting to "1000". = %
13 1st filter of O 0to 50 -0 | You can set up the time constant of the low pass filter (LPF) after the ‘é g
. . (%]
speed detection <0>* Z?gﬁgr(:ﬁfeecs:g?&),ITa?gSé[‘re?r?eDtime constant you can obtain so that you can % g
decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.
14 1st time constant of [0 to 250000 0.01lms | You can set up the time constant of the 1st delay filter inserted in the
torque filter Ato Crame:<65>10 torque command portion. You might expect suppression of oscillation
D to F-rame:<126> caused by distortion resonance.
15 Velocity feed —-20000 | 0.1% | You can set up the velocity feed forward volume at position control.[]
forward to 20000 Higher the setup, smaller positional deviation and better response you can
<300>* obtain, however this might cause an overshoot.
16 Time constant of 0 to 6400[J 0.01ms | You can set up the time constant of 1st delay filter inserted in velocity feed
feed forward filter <50>* forward portion.O

You might expect to improve the overshoot or noise caused by larger
setup of above velocity feed forward.

<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.

211



Parameter Setup
Standard default : < >
PrNo. Title rsa?r;[agm Unit Function/Content
180 | 2nd gain of 0to 30000 1/sO0 | Position loop, velocity loop, speed detection filter and torque command
O position loopd Ato C-rame:<73>10 O filter have their 2 pairs of gain or time constant (1st and 2nd).O
O ad Do F-frame:<38>10 O For details of switching the 1st and the 2nd gain or the time constant, refer
190 | 2nd gain of velocity |1 to 350000 HzO | to P.226, "Adjustment”.0]
O loop O Ato C-rame:<35>10 O The function and the content of each parameter is as same as that of the
O d Dto F-rame:<18>10 O 1st gain and time constant.
1A0 | 2nd time constant of 1to 10000 msO
O velocity loop integrationd| <1000>*[J 0
1BO | 2nd filter of velocity | 0 to 50 -0
O detectiond <0>*0 g
1C 2nd time constant |0 to 250000 0.01ms
of torque filter Ato C-rame:<65>10
D to F-rame:< 126>
1D 1st notch 100 to 15000 Hz You can set up the frequency of the 1st resonance suppressing notch filter.[]
frequency <1500> The notch filter function will be invalidated by setting up this parameter to
"1500".
1E 1st notch width 0to 40 -0 You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.[]
selection <2> Higher the setup, larger the notch width you can obtain.O
Use with default setup in normal operation.

Parameters for Auto-Gain Tuning

Standard default : < >

; Setupl] ; ;
PrNo. Title rangg Unit Function/Content
20 Inertia ratio 0to 100000 % You can set up the ratio of the load inertia against the rotor (of the motor) inertia.(]
<250>* U Pro0= N N 0
0 r20=(load inertia/rotor inertia) X 100 [ %]

When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.(]

The inertia ratio will be estimated at all time while the real-time auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.OJ
<Caution>0

If the inertia ratio is correctly set, the setup unit of Prl11 and Pr19
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr20 is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.

21 Setup of real-time Oto70 -0 You can set up the action mode of the real-time auto-gain tuning.[]
auto-gain tuning <1> With higher setup such as 3 or 6, the driver respond quickly to the change
of the inertia during operation, however it might cause an unstable
operation. Use 1 or 4 for normal operation.For the vertical axis application,
use with the setup of 4 to 6.0

When vibration occurs at gain switching, set up this to "7".

Real-timel Varying degree of [
Setuplﬁ/alueD auto-gain tuningd load inertia in motionO
o0 Invalid® -0
<1>0 O Little changel
20 Normal model Gradual changel
30 O Rapid changel
40 O Little change
50 Vertical axis mode[ Gradual changel
60 O Rapid changel
7 No gain switching Little change
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title rsa?rglégm Unit Function/Content

22 Selection of 0 to 150 -0 You can set up the machine stiffness in 16 steps while the real-time auto-
gain tuning is valid.O

LT

machine stiffness  |Ato C-frame:
at real-time 0 <4>0 low «machine stiffness— high

auto-gain tuning D to F-frame:[J low—  servogain —highO

<1> [Pr22 | 0,1------ 0----14,15 |
low response  —high

<Caution>0]
When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.
23 Setup of adaptive 0to 200 -0 You can set up the action of the adaptive filter.OJ
filter mode <1> 0 : InvalidO

1: Validd

2 : Hold (holds the adaptive filter frequency when this setup is changed to 2.)00
<Caution> 0
When you set up the adaptive filter to invalid, the adaptive filter frequency
of Pr2F will be reset to 0. The adaptive filter is always invalid at the
torque control mode.

24 Selection of 0to 200 -0 You can select the switching method when you use the damping filter.O
damping filter <0> 0 : No switching (both of 1st and 2nd are valid.)O
switching 1: You can select either 1st or 2nd with damping control switching inputd
(VS-SEL).O
when VS-SEL is opened, 1st damping filter selection (Pr2B, 2C)0
when VS-SEL is close, 2nd damping filter selection (Pr2D, 2E)0
2 : You can switch with the position command direction.[
CCW : 1st damping filter selection (Pr2B, 2C).00
CW : 2nd damping filter selection (Pr2D, 2E).
25 Setup of an action Oto 70 -0 You can set up the action pattern at the normal mode auto-gain tuning. 0J

at normal mode <0> Setup valuelBlumber of revolution[J Rotational direction
auto-gain tuning <0>0 0O CCW — Cw0O
10 Cw — CCwWO

2 [ revolution
20 [ VD ution] CCW — CCWI
30 CW — CWI

—
)

40 0 CCw —CcwiO
50 lution] Cw — CCwO
60 | Llreve CCW — CCWO
7 CW—CW
e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2
revolutions to CW.

26 Setup of software |[0to 1000[1 0.10 | You can set up the movable range of the motor against the position
command input range. When the motor movement exceeds the setup
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limit <10> revolution value, software limit protection of Pr34 will be triggered. This parameter is
invalid with setup value of 0.
28 2nd notch 100to 15000 Hz You can set up the 2nd notch width of the resonance suppressing filter in
frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".
29 Selection of O 0to 40 -0 You can set up the notch width of 2nd resonance suppressing filter in 5
2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain. t
Use with default setup in normal operation.
2A Selection of O 0 to 990 -0 You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.
<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

PrNo. Title rSaerESgD Unit Function/Content
2B 1st damping 0to 20000 0.1Hz | You can set up the 1st damping frequency of the damping control which
frequency <0> suppress vibration at the load edge. 0
The driver measures vibration at load edge. Setup unitis 0.1[ Hz] . O
The setup frequency is 10.0 to 200.0[ Hz] . Setup of 0 to 99 becomes invalid.
Refer to P.250, "Damping control" as well before using this parameter.
2C Setup of O -200t02000)) 0.1Hz | While you set up Pr2B (1st damping frequency), set this up to smaller
1st damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.Use with the setup of 0 in normal operation. Refer to P.250,
"Damping control" of Adjustment.C]
<Caution> 0
Setup is also limited by 10.0[ Hz] —PrZ&Pr2C=Pr2B
2D 2nd damping 0to 20000 0.1Hz | You can set up the 2nd damping frequency of the damping control which
frequency <0> suppress vibration at the load edge.[
The driver measures vibration at the load edge. Setup unitis 0.1 [ Hz] .0
Setup frequency is 10.0 to 200.0 [ Hz] . Setup of 0 to 99 becomes invalid.[]]
Refer to P.250, "Damping control" of Adjustment as well before using this
parameter.
2E Setup of O -200t0 200001 0.1Hz | While you set up Pr2D (2nd damping frequency), set this up to smaller
2nd damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.OJ
Use with the setup of 0 in normal operation. Refer to P.250, "Damping
control" of Adjustment.[]
<Caution>[
Setup is also limited by 10.0[ Hz] —PrZEPr2E=Pr2D
2F Adaptive filter 0to 640 -0 Displays the table No. corresponding to the adaptive filter frequency.
frequency <0> (Refer to P.234 of Adjustment.) This parameter will be automatically set

and cannot be changed while the adaptive filter is valid. (when Pr23
(Setup of adaptive filter mode) is other than 0.)0

0to4 Filterisinvalid.O

5to 48 Filter is valid.O0

49 to 64 Filter validity changes according to Pr22. [

This parameter will be saved to EEPROM every 30 minutes while the
adaptive filter is valid, and when the adaptive filter is valid at the next
power-on, the adaptive action starts taking the saved data in EEPROM as
an initial value.O
<Caution>[J
When you need to clear this parameter to reset the adaptive action while
the action is not normal, invalidate the adaptive filter (Pr23, "Setup of
adaptive filter mode" to 0) once, then validate again.[]
Refer to P.239, "Release of Automatic Gain Adjusting Function" of
Adjustment as well.

Parameters for Adjustment (2nd Gain Switching Function)

Standard default : < >

; Setupl] ; ;
PrNo. Title rangg Unit Function/Content
30 Setup of 2nd gain O0to 10 -0 You can select the PI/P action switching of the velocity control or 1st/2nd gain switching.
<1>*

Setup value[J
o0
<]>*

Gain selection/switching
1st gain (PI/P switching enabled) *10J
1st/2nd gain switching enabled *2
*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.

GAIN inputO

Open with COM-[
Connect to COM-[

Action of velocity loopO
Pl actionO
P action

*2 For switching c@ndition of the 1st and the 2nd, refer to P.243, "Gain
Switching Function" of Adjustment.
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title rSaer%QD Unit Function/Content
31 1st mode of O Oto 100 -0 You can select the switching condition of 1st gain and 2nd gain while Pr30
control switching <0>* is setto 1.
Setup valuell Gain switching condition
<0>*[ Fixed to the 1st gain.OJ
10 Fixed to the 2nd gain.[]

20 1| 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)00
*20] 2nd gain selection when the toque command variation is larger than the setups of [

o 0| Pr33 (1stlevel of control switching) and Pr34 (1st hysteresis of control switching).[]

40  s2f Fixed to the 1st gain.O]

50 20 2nd gain selection when the command speed is larger than the setups of O

O 0| Pr33 (1st level of control switching) and Pr34 (1st hysteresis at control switching).O]

GUD *2] 2nd gain selection when the positional deviation is larger than the setups of O

- 0| Pr33 (1st control switching level) and Pr34 (1st hysteresis of control switching).OJ

70 +2| 2nd gain selection when more than one command pulse exist between 166us.

*of 2nd gain selection when the positional deviation counter value exceeds the setup of O

30

SE 0| Pr60 (Positioning completer range).[
gl_'D *2] 2nd gain selection when the motor actual speed exceeds the setup of O
= 0| Pr33 (1st level of control switching) and Pr34 (1at hysteresis of control switching) .0
| *2 | Switches to the 2nd gain while the position command exists. O O
10 Switches to the 1st gain when no-position command status lasts for the setup of Pr32 [ x 16@is] [J

and the speed falls slower than the setups of Pr33-34[ r/min] .

*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.0

*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.

32 1st delay time of 0 to 10000[dx 166us | You can set up the delay time when returning from the 2nd to the 1st gain,

control switching <30>* while Pr31 is setto 3 or 5 to 10.
33 1st level of O 0to 200000 -0O0 You can set up the switching (judging) level of the 1st and the 2nd gains,
control switching <50>* while Pr31is setto 3, 5, 6. 9 and 10.00 o
Unit varies depending on the setup of Pr31 (1st mode of control switching) 3 £
34 1st hysteresis 0 0to 200000 -0 You can set up hysteresis width to be Xe)
of control switching | <33>* implemented  above/below the N £ §
judging level which is set up with Pr33 * - 2a
Pr33. Unit varies depending on the [ Pr34

[

setup of Pr31 (1st control switching 0

mode). Definitions of Pr32 (Delay), 1st gain :an gain; ; 1stgain
Pr33 (Leyel) gnd Pr34 (Hysteresis) _}: ' Pr32
are explained in the fig. below.O '
<Caution>0

The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).

35 Switching time of [0 to 10000[J (setup | You can setup the step- e.g.) 165166166 1566 Kp1(Pr10)>Kp2(Pr18)
position gain <20>* |value +1)[Iby-step switching time 0, pq0) —» — [6] bold line
x 166us the position loop gain Pr35= [0 BTN s

only at gain switching ™ S1 By o
while the 1st and the 2nd [~ ] 1 thin line
gain switching is valid.0J  kpo(prig) —
<Caution>[] 1st gain 2nd gain | 1stgain
The switching time is "

only valid when switching from small position gain to large position gain.

3D JOG speed setup 0to 5000 r/min You can setup the JOG speed.[
< 300> Refer to P.75, "Trial Run"of Preparation.

<Notes>
» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to

P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setup

Parameters for Position Control

Standard default : < >

; Setup] ;
PrNo. Title range Function/Content
400 | Selection of com- 0to 10| You can select either the photo-coupler input or the exclusive input for line driver as
* mand pulse input <0> the command pulse input.
Setup valuell Contentl]
<0>0 | Photo-coupler input (X5 PULS1:Pin-3, PULS2:Pin-4, SIGN1:Pin-5, SIGN2:Pin-6)0
1 Exclusive input for line driver (X5 PULSH1:Pin-44, PULSH2:Pin-45, SIGNH1:Pin-46, SIGNH2:Pin-47)
410 | Command pulse 0to 10| You can set up the rotational direction against the command pulse input, and the
*0 | rotational direction <0>0 | command pulse input format.
0 setupl] m] Pra1 setup vaIueEEPstetup value Command[]S. I
420 | Setup of command | 0 to 30 (Coma?{]odngf'[lfe C(;nmpﬂ?rrfoﬂléluse] pulsed lﬁlnea CCW command | CW command
* pulse input mode <1> direction setup) setup) format
o 1 tl 1 tl
0| 90 phased aphase [ [ | [
Oor2 differenced)| PULSI]I I
2-phase pulsel] iGN | BPhase == [ | &
(A + B-phase) S | ou )
B-phase advances to A by 90°.| B-phase delays from A by 90°.
t3
CW pulse train(] —
<0> s pqusg rain FS>[IJGL§[] 0B
CCW pulse train o
ulse train(
3 P +[0 PULSH 4 15 : 14 t5 H
Signa| SIGN d Sl g ‘o s
t6 16| t6 t6
. ot 1t
0 90" phasell Aphase[ — o ol =
Oor2 difference]| PULSII I I
2-phase pulsel]l S|IGN B‘Phas%rﬂ_ll i
(A + B-phase) B-phase delays from A by 90°.|B-phase advances to A by 90°.
1 CW pulse train(] PULSI ts—'f
! | SIGN ‘e :
CCW pulse train o
ulse train{j S e e I O e I I
3 P +0 PULS 4 6 ; 4 5 :
Signal | SIGN L o = o
t6 t6|t6 t6
* Permissible max. input frequency, and min. necessary time width of command pulse input signal.
. Permissible max. [J Min. necessary time width
Input I/F of PULS/SIGN signal ) y
input frequencyl] tio ton t30 ta] ts[J te[]
Pulse train interface exclusive to line driverd 2Mppsd | 500ns1250ns[J250ns([1250ns[[1250ns[1250ns ]
o Line driver interfacel] 500kppsd | 2usO| 1usO| 1usO| 1usO| 1usO| 1usO
Pulse train interface - bp £ b b E E b
Open collector interface 200kpps 5us | 2.5us | 2.5us | 2.5us | 2.5us | 2.5us
Make the rising/falling time of the command pulse input signal to 0.1us or smaller.
43 Invalidation of 0to 10| You can select either the validation or the invalidation of the command pulse inhibit
command pulse O <1> input (INH : CN X5 Pin-33).
inhibit input Setup valuell INH inputO
o0 ValidO
<1> Invalid
Command pulse input will be inhibited by opening the connection of INH input to
COM-. When you do not use INH input, set up Pr43 to 1 so that you may not
need to connect INH (CN I/F Pin-33) and COM- (Pin-41) outside of the driver.
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.



[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title rsa?rESgD Function/Content

4400 | Numerator of pulse |1 to 32767[JYou can set up the pulse counts to be fed out from the pulse outputs (X5 OA+: Pin-

* output divisiond <2500> %1, OA-: Pin-22, OB+: Pin-48, OB-: Pin-49).D
O O * In case the external scale pulse is fed out
0 0 (When the control mode is full-closed control and Pr46 (Reversal of pulse output
0 0 logic) is 2 or 3.)0

Pr45 = 0 : No division will be executed.O
O a When Pr45 is other than 0, travel per one pulse will be divided with discrete ratio
0 O according to the formula below.
a ad U Travel per oned Pr45 (Denominator of pulse output division)O « travel per one pulsel]
O 0 | H outputpulse ™ “praa (Numerator of pulse output division) of external scale
0 O <Cautions>0
0 0 * Travel per one pulse of the external scale is 0.05 [ E m] for AT500 series, and 0.5
¥ 0 [ Em] for ST771 series.[]
 Setup of Pr44 > Pr45 becomes invalid. (In this case, no division will be executed)(}

O 0  Z-phase will be fed out synchronizing with A-phase when the work crosses the zero
0 g absolute position at first time after the control power is turned on. After this, Z-phase
0 0 IjwiII be fed out at the intervals set with Pr47 (Z-phase setup of external scale).O]

4500 | Denominator of 010 32767Js In case the encoder pulse is fed outD

* pulse output O <0> (When the control mode is position, velocity and torque control, and P446

division

(Reversal of pulse output logic) is 0 or 1.)0
You can set up the pulse counts to be fed out from the pulse output (X5 0A+ : Pin-
21, 0A- : Pin-22, 0B+ : Pin-48, OB- : Pin-49).0]

e Pr45=<0> (Default)O

OYOu can set up the output pulse counts per one motor revolution for each OA
and OB with the Prd44 setup. Therefore the pulse output resolution after
quadruple can be obtained from the formula below.[

U The pulse output resolution per one revolution [J
H = Pr44 (Numerator of pulse output division) X4

* Pr45:=0 :0J
The pulse output resolution per one revolution can be divided by any ration
according to the formula below.[

E ) ~ Pr44 (Numerator of pulse output division)C .
Eu e output resolution per one revolution - —— X Encoder resolution
Pr45 (Denominator of pulse output division)

<Cautions> ad
« The encoder resolution is 131072 [ P/r] for the 17-bit absolute encoder, an
10000 [ P/r] for the 5-wire 2500P/r incremental encoder.
e The pulse output resolution per one revolution cannot be greater than the
encoder resolution.[
(In the above setup, the pulse output resolution equals to the encoder resolution.)]
» Z-phase is fed out once per one revolution of the motor.O
When the pulse output resolution obtained from the above formula is multiple of 4,
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to
output with the encoder resolution, and becomes narrower than A-phase, hence
does not synchronize with A-phase.

' Praa(] . ) Prd4f] )
when encoder resolution x Pra5 is multiple of 4 | | when encoder resolution x Pra5 is not multiple of 4
A [ | - S [
B L B L

z z I
Synchronized Not-synchronized
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Parameter Setu

D

Standard default : < >

i Setupl .
PrNo. Title range Function/Content
4600 | Reversal of pulse 0to 30| You can set up the B-phase logic and the output source of the pulse output (X5 OB+
* output logic <0> : Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation
between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.
SetupO | A-phasel at motor CCW rotation at motor CW rotation
valuel (OA)O
ey T 1T | LT 1T
<Oi’ 20 non-reversalll
3 P 1T 1T | _JTLTLT
' reversal
Prael] B-phase logicl Output sourcel]
<0>0 Non-reversalll Encoder position
10 Reversalll Encoder positiond
2 *10 Non-reversalll External scale position[
3 *1 Reversal External scale position
*1 The output source of Pr46=2, 3 is valid only at full-closed control.
4700 | Z-phase setup of |0 to 32767[1You can setup the interval of Z-phase output in the A-phase output pulses of the
* external scale <0> external scale (before quadruple), when you use the external scale as an output
source for the pulse output. (Pr02, (Control mode setup) is 6 and Pr46 (Reversal of
pulse output logic) is 2 or 3.)
« when Pr47 = <0> (default),0
no Z-phase is fed out of the external scale.
*when Pr47 = 1to 32767, O
Z-phase will be fed out synchronizing with A-phase when the work crosses the
absolute position of O at first time after the control power on. After this, Z-phase
will be fed out at the intervals set with this parameter.
480 | O Electronic gear function-related (Pr48 to 4B)
g 1st numerator of 0 to 10000 JElectronic gear (Command pulse division/multiplication) function O
O electronic gear <0>0 * Purpose of this functiond
0 0 0 (1) You can set up any motor revolution and travel per input command unit.[]
290 | 2nd numerator of 10 to 100000 (2) You_ can increase the nominal comr_na_nd pulse frequency when you cannotl]
: obtain the required speed due to the limit of pulse generator of the host controller.CJ
0 | electronic gearl] <0>0 | . Block diagram of electronic gear
O O ad
4A0 | Multiplier of O 0to 170 CommandC| +1 [1st numerator (Prd8) | internald
pulse % comman Deviation]
O |electronic gear [ <0>0 : 1 L 2nd numerator (Pr49) = » counter
O numerator(] O [ Denominator (Pr4B) | External scale
- Feed backD
4B Denominator of 0 to 1000001 pulsel]
electronic gear <10000>[1 ) ) (Resolution)
0 * "Numerator" selection of electronic gear]
*1 : Select the 1st or the 2nd with the command electronic gear input switching
(DIV : CN X5, Pin-28)
DIV input open Selection of 1st numerator (Pr48)0
DIV input connect to COM-[[I Selection of 2nd numerator (Pr49)
The electronic gear ratio is set with the formula below.
* when the numerator is <0> (Default) :Numerator (Pr48,49)X2Pr4A) is automat-
ically set equal to encoder resolution.
) ) Encoder resolution
Electronic gear ratio = .
Command pulse counts per one revolution (Pr48)
* when numerator = 0 :
Numerator of command L _ wieierarcommana
. . electronic gear (Pr48,49) X 2 P
Electronic gear ratio = - -
Denominator of command electronic gear (Pr4B)
<Caution> d
In actual calculation of numerator (Pr48, Pr49) X2PA 4194304 (Pr4D setup value
+1) becomes the max. value.
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title rsa?r;[agm Function/Content
4C Setup of primary 0to 70 | Smoothing filter is the filter for primary delay which is inserted after the electronic
delay smoothing <1>0 | gear.
: Purpose of smoothing filter O
* Reduce the step motion of the motor while the command pulse is rough. [
« Actual examples which cause rough command pulse are; 0
(1) when you set up a high multiplier ratio (10 times or more).O
(2) when the command pulse frequency is low.
You can set the time constant of the smoothing filter in 8 steps with Pr4C.
Setup valuelll Time constant[
od No filter functiond
<1>0 Time constant small(J
(] n
7 Time constant large
4D0O | Setup of FIR 0 to 310} You can set up the moving average times of the FIR filter covering the command
* smoothing <0> pulse. (Setup value + 1) become average travel times.
4E Counter clear O 0to 20| You can set up the clearing conditions of the counter clear input signal which clears
input mode <1>0 | the deviation counter.
o Setup valuell [ Clearing condition
oo Clears the deviation counter at level (shorting for longer than 100us)*1[]
<1>[ | Clears the deviation counter at falling edge (open-shorting for longer than 100us)*10]
2 Invalid
*1 . Min. time width of CL signal
CL(Pin-30) I—I
' ' 100us or longer
4—
<Notes>
 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

219

@)
o
>
=
=
)
<
)
Q
)

paso|O-|Ind




Parameter Setup

Parameters for Velocity and Torque Control

Standard default : < >

; Setup ; ;
PrNo. Title range Unit Function/Content
5E0 | 1st torque limit O 0 to 5000 %0 You can set up the limit value of the motor output torque (Pr5E : 1st
0 setup] <500> ] 0 torque, Pr5F : 2nd torque). For the torque limit selection, refer to Pr03
0 0 2 ] 0 (Torque limit selection).
0 0 0 0 This torque limit function limits the max. motor torque inside of the
5F 2nd torque limit 0 to 50001 % driver with parameter setup.]
In normal operation, this driver permits approx. 3 times larger torque
setup <500>11 ) ; . .
o than the rated torque instantaneously. If this 3 times bigger torque

causes any trouble to the load (machine) strength, you can use this

function to limit the max. torque.
q torque [ %]

« Setup value is to be given in 300(Max.)]
% against the rated torque.l when Pr5E=150 2001
 Right fig. shows example of 1008
150% setup with Pr03=1.0 . (Rated) |
« Pr5E limits the max. torque for \_100 (Ratit}g) (,\;aip)eed
both CCW and CW directions. ~ (-----------* 00 '
300

<Caution>0

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Note>
* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver
and the motor.

Parameters for Sequence

Standard default : < >

; Setupd ; ;
PrNo. Title rangg Unit Function/Content
60 Positioning com- Otod | Pulse | You can set up the timing to feed out the positioning complete signal
plete(In-position) 327670 (COIN : CN X5, Pin-39). O
range <131> The positioning complete signal (COIN) will be fed out when the deviation

counter pulse counts fall within + (the setup value), after the command
pulse entry is completed.[]

The setup unit should be the encoder pulse counts at the position control
and the external scale pulse counts at the full-closed control.

» Basic unit of deviation pulse is encoder "resolution”, and varies per
the encoder as below.[]
(1) 17-bit encoder : 217 = 1310720

D(2) 2500P/r encoder : 4 X 2500 = 100000

<Cautions>0J

1. If you set up too small value
to Pr60, the time until the
COIN signal is fed might
become longer, or cause
chattering at output.(]

2. The setup of "Positioning
complete range" does not
give any effect to the final
positioning accuracy.

deviation
pulses
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title rSaer;uégD Unit Function/Content

You can set up the timing to feed out the zero-speed detection output signal
(ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [ r/min] .0
The zero-speed detection signal (ZSP) will be fed out when the motor
speed falls below the setup of this parameter, Pr61.

10to O r/min
200000

<50>

61 Zero-speed

» The setup of P61 is valid for both
CCW and CW direction regardless
of the motor rotating direction. [

* There is hysteresis of 10 [ r/min] .

speed

(Pr61+10)r/min
—>

(Pré1-10)r/min

—

You can set up the action of the positioning complete signal (COIN : Pin-
39 of CN X5) in combination with Pr60 (Positioning complete range).

0 to 300
<0>

63 Setup of O
positioning O
complete O
(In-position) O <050
output =
)
1d
H
20

Action of positioning complete signal

The signal will turn on when the positional deviation is smaller
than Pr60 (Positioning complete range)O

The signal will turn on when there is no position command and the
positional deviation is smaller than Pr60 (Positioning complete range).l]
The signal will turn on when there is no position command, the
zero-speed detection signal is ON and the positional deviation is
0 smaller than Pr60 (Positioning complete range).[]

a The signal will turn on when there is no position command and the
3 positional deviation is smaller than Pr60 (Positioning complete range).
Then holds "ON" status until the next position command is entered.

Setup valuelll

You can select whether or not to activate Errl3 (Main power under-
voltage protection) function while the main power shutoff continues for the
setup of PréD (Main power-OFF detection time).

0to 10
<]1>

65 LV trip selection at

main power OFF

Action of main power low voltage protection
When the main power is shut off during Servo-ON, Errl3 will
not be triggered and the driver turns to Servo-OFF. The driver
returns to Servo-ON again after the main power resumption.]
When the main power is shut off during Servo-ON, the driver
will trip due to Errl3 (Main power low voltage protection).

Setup valuell
g
(o]m
g

[J
<1>

<Caution>[

This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Errl3 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,
regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.

You can set up the running condition during deceleration or after stalling,
while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid

@)
o
>
=
=
)
<
)
Q
)

paso|O-|Ind

0to 200
<0>

661 | Sequence at [J

over-travel inhibit

After stalling] |Deviation counter content[]

Setup value

During deceleration(]]

< €>|:|
]

Dynamic brake[
actiond

Torque command=01[
towards inhibited direction

HoldO

10

Torque command=0[] Torque command=0[]
towards inhibited direction[towards inhibited direction

i
Hoﬁdl]

—
=)

2

Emergency stop

Torque command=01]
towards inhibited direction

— — =

Clears before/O
after deceleration

<Caution>0]

In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.
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Parameter Setu

Standard default : < >

action at stalling

PrNo. Title rSaerESgD Unit Function/Content
67 Sequence at main 0to 90 -0 When Pr65 (LV trip selection at main power OFF) is 0, you can set up,[]
power OFF <0> 1) the action during deceleration and after stallingd
2) the clearing of deviation counter content[]
after the main power is shut off.
SetupO 0 Action 0 Deviation counter(l
valuell |During decelerationl]l After stallingd content[]
<0>0 DBO DBO ClearO
10 Free-runl] DBO Cleard
20 DBO Free-run] Cleard
30 Free-rund Free-rund ClearO
40 DBO DBO HoldO)
50 Free-run] DBO HoldO
60 DBO Free-rund HoldO
70 Free-runl] Free-runld HoldO
80 Emergency stopld DBO ClearO
9 Emergency stop Free-run Clear
(DB: Dynamic Brake action)
<Caution>0
In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).
68 Sequence at alarm | 0to 30 -0 You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup O Action O Deviation counter(ll
value |During decelerationl] After stallingd content
<0>0 DBO DBO HoldO
10 Free-run(] DBO HoldO
20 DBO Free-rund HoldO
3 Free-run Free-run Hold
(DB: Dynamic Brake action)O
<Caution>0
The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.
69 Sequence at [J 0to 90 -0 You can set up,[
Servo-Off <0> 1) the action during deceleration and after stalling]
2) the clearing of deviation counter content,J
after turning to Servo-OFF (SRV-ON signal : CN X5, Pin-29 is turned from
ONto OFF) O
The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)0
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall" of Preparation as well.
6A Setup of O O0to 10000 2ms You can set up the time from when the brake release signal (BRK-OFF :
mechanical brake <0> CN X5, Pin-10 and 11) turns off to when the motor is de-energized

(Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.

e Set up to prevent a micro-travel/ SRv-ON ON OFF
drop of the motor (work) due to the '
action delay time (tb) of the brake[J BRK-OFF o ease " hold
+ [After setting up Préa = th|, O —
then compose the sequence so as actalbrake o o0t T o
the driver turns to Servo-OFF after . !
the brake is actually activated. re"noé%izaﬁon energized? |2rc1’erz1r-gl?zed
| PreA |
||

Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.
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[Connection and Setup of Full-closed Control]

Standard default : < >

; Setupl ; ;
PrNo. Title rangg Unit Function/Content
6B Setup of O Oto 10000 2ms You can set up time from when detecting the off of Servo-ON input signal
mechanical brake <0> (SRV-ON : CN X5, Pin-29) is to when external brake release signal

(BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to

action at running . X -
servo off during the motor in motion.

e Set up to prevent the brake SRV-ON ON OFF
deterioration due to the motor BRK.OFF
running.D - release hold

10,

* At Servo-OFF during the motor is ng;llJélD energized [~ on-T—
running, tb of the right fig. will be . energized
a shorter one of either Pr6B

motorr] 1 30 r/min
setup time, or time lapse till the energization :

motor speed falls below 30r/min. t

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in
motion" of Preparation as well.

6CO | Selection of [ 0to 30 -0 With this parameter, you can select either to use the built-in regenerative

* external 00 for0] resistor of the driver, or to separate this built-in regenerative resistor and
. externally install the regenerative resistor (between RB1 and RB2 of
regenerative J A, B-frame[J . .
g. 3 Connector CN X2 in case of A to D-frame, between P and B2 of terminal
resistor <3>L block in case of E, F-frame).
forJ i istorfl R i ing and0]
c 0Pt Setup valuefFeSe T RIEE FE=or e e gy
<0>0 0 Regenerative processing circuit will be
<0> L . activated and regenerative resistor overload
(C, D, E and{1Built-in resistor(] protection will be triggered according to the
F-frame)O O built-in resistor (approx. 1% duty).0
0 0 The driver trips due to regenerative overload

. rotection (Errl8), when regenerative
10 External resistor :Erocessing circuit is activated and its active
0 g0 ratio exceeds 10%, O
Regenerative processing circuit is activated,
2[||] External éesistor [but no regenerative over-load protection is

triggered.C]
0 Both regenerative processing circuit and
<3>0 regenerative protection are not activated, and
No resistor ! ! 4
(A, B-frame) built-in capacitor handles all regenerative
power.

<Remarks>[

Install an external protection such as thermal fuse when you use the
external regenerative resistor. O

Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
over-load protection.O

<Caution> 0

When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.[]

External regenerative resistor gets very hot, and might cause burning.

paso|O-|Ind

@)
o
>
=
=
)
<
)
Q
)

6D0 | Detection time of  (35to 10001 2ms You can set up the time to detect the shutoff while the main power is kept

* main power off <35> shut off continuously.
The main power off detection is invalid when you set up this to 1000.
6E Torque setup at 0 to 500[] % You can set up the torque limit in case of emergency stop as below.O
emergency stop <0> * During deceleration of over-travel inhibit with the setup 2 of Pr66

(Sequence at over-travel inhibit input) O
 During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off) O
« During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-OFF) [
Normal torque limit is used by setting this to 0.

70 Setup of position  [0to 32767[1 256 X | « You can set up the excess range of position deviation. 0

deviation excess <25000> |resolution| * Set up with the encoder pulse counts at the position control and with the
external scale pulse counts at the full-closed control. [

e Err24 (Error detection of position deviation excess) becomes invalid
when you set up this to 0.

<Notes>
* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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Parameter Setu

D

Standard default : < >

PrNo. Title ?‘fgsgm Unit Function/Content
72 Setup of O 0 to 500[] % * You can set up the over-load level. The overload level becomes 115 [ %]
over-load level <0> by setting up thisto 0. O
¢ Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-load level. O
* The setup value of this parameter is limited by 115[ %] of the motor rating.
73 Setup of O 0to 20000[] r/min | « You can set up the over-speed level. The over-speed level becomes 1.2
over-speed level <0> times of the motor max. speed by setting up this to 0.0

* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-speed level. [

* The setup value of this parameter is limited by 1.2 times of the motor
max. speed.[]

<Caution>[J

The detection error against the setup value is 3 [ r/min] in case of the 7-wir¢

absolute encoder, and £36 [ r/min] in case of the 5-wire incremental encoder.

Parameters for Full-Closed Control

Standard default : < >

PrNo. Title ?aer&sgﬂ Unit Function/Content
780 | Numerator of O 0to 327670 -0 You can setup the ratio between the encoder resolution and the external
* external scale [ <0>0 O scale resolution at full-closed control.
divisiond 0 O Encoder resolution per one motor revolutionll _ Pr78 X 2 Prrol]
O O O External scale resolution per one motor revolution B Pr7A
J D = * Pr78= <0> (default) 0
790 | Multiplier of [J Otolvl) -0 Numerator equals to encoder resolution, and you can setup [
* numerator of [ <0>0 a the external scale resolution per one motor revolution with Pr7A.
external scale [ g g
division[] O o |"Pre=00 .
Setup the ratio between the external scale resolution and the encoder
a O O resolution per one motor revolution according to the above formula.O]
7A0 | Denominator of O |1to 327670 -0 <Caution>0
* external scale 0 <10000> e Upper limit of numerator value after calculation is 131072. Setup
division exceeding this value will be invalidated, and 131702 will be the actual
numerator. g
7B0O | Setup of hybrid O |1 to 100001 16 x * You can setup the permissible gap (hybrid deviation) between the
* deviation excess <100> | external present motor position and the present external scale position.(
scale |  The driver will trip with Err25 (Hybrid deviation excess protection) when
pulse the deviation is generated which exceeds the permissible gap.
7CO | Reversal of O Oto 10 -0 You can set up the logic of the absolute data of the external scale.
*  |direction of <0> Setup value[] Contentl]
external scale ouD Serial data will increase when the detection head travels

to the right viewed from the mounting side. (+ count)d
Serial data will decrease when the detection head travels
to the right viewed from the mounting side. (— count)

o
-]

1

<Caution>[

When you use the linear scale by other manufacture than Mitutoyo,
position data will be kept as it is with the setup of 0, and it will become as
a reversed signed position data with the setup of 1.

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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Gain Adjustment

It is required for the servo driver to run the motor in least time delay and as faithful as possible against the
commands from the host controller. You can make a gain adjustment so that you can run the motor as
closely as possible to the commands and obtain the optimum performance of the machine.

<e.g.: Ball screw>

(i Gain setup : Low

+2000

[ N\
y 4 AN
0 \ =)

| Motor actual speed
Command Speed

-2000

0.0 125 250 375
Position loop gainlJ 200
Velocity loop gaind 11000
Time constant of[J 500
V-loop integration]

Velocity loop feed forward(l: 00
Inertia ratiod 1100

(Procedures )

Start adjustment

AutomaticOd

Gain setup : High

Gain setup : High + feed forward setup

adjustment 2 No

Yes

Ready forQ]

command

input ? No
Yes
Default) (see P.228)
Real timeld

auto-gain tuning

Auto-adjustmentl
of stiffness ?

No

(see P.231)

[\
/. A\ / \
y/4 A\N /. \
m) A
0.0 125 250 375 0.0 125 250 375
Position loop gainlJ 11000 Position loop gainl] 1 100C
Velocity loop gainO 500 Velocity loop gainO 50C
Time constant ofJ 500 Time constant ofJ 50[
V-loop integration[J V-loop integrationJ
Velocity loop feed forwardJ: 00 Velocity loop feed forward[]: 500C
Inertia ratio 1100 Inertia ratio 1100
¥ (see P.239)
Release of[]
auto-adjusting
function
\ (see P.236)
Normal mode[]
auto-gain tuning —Use theld
gain setup of auto-UJ
adjustment 2 Yes
No ¥ (see P.248)

Fit-gain function

Y

@

Gain automatic
setup function

Action O.K.?

Yes

(see P.239)
Release oflJ
auto-adjusting

function

A

(see P.240)

Manual gain tuning

Action O.K.?

Yes

| Writing to EEPROM |

Finish adjustment
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[Adjustment]

) Pages [
Function Explanation to O
refer
. . . Estimates the load inertia of the machine in real time, and auto-
Real-time auto-gain tuningd ) ) ) ] ] P.2280
O matically sets up the optimum gain corresponding to this result.[] 0
O Searches automatically the appropriate stiffness setup by en- O
Fit-Gain functiond tering the certain action pattern repeatedly, to set up the stiff-| p.231[]
= ness of real-time auto-gain tuning at position control.(] O
g Reduces the resonance vibration point by automatically setting O
§ up the notch filter coefficient which removes the resonance 0O
K édaptive filterd component from the torque command while estimating the res-| p.234[]
[&]
b= onance frequency from the vibrating component which appears O
S - in the motor speed in actual operating condition.O 0
2 O Sets up the appropriate gain automatically by calculating the 0
Normal mode auto-gain tuning(l load inertia from the torque required to run the motor in the| pP.236[
0 command pattern automatically created in the driver.O] 0
Release of automatic gain O Describes the cautions when you invalidate the real-time auto-
adjusting function; gain tuning or adaptive filter which are defaults.O P'ZDSQE
0 Execute the manual adjustment when real-time auto-gain tun- 0
Manual gain tuning (basic)0] ing cannot be executed due to the limitation of control mode b 24001
0 and load condition, or when you want to obtain an optimum re-| = "]
t sponse depending on each load.O 0
H] Adjustment of position control model] P.2410
. Adjustment of velocity control model] P.2411]
Basic procedure -
0 Adjustment of torque control mode P.242[]
Adjustment of full-closed control model P.2420
= u You can expect to reduce vibration at stopping and settling 0
"E’ Gain switching functiond time and to improve command compliance by switching the| p.243[]
§ O O gains by internal data or external signals.[ O
® . . When the machine stiffness is low, vibration or noise may be gen- O
= Suppression of machine 0 ) ) )
S erated due to the distorted axis, hence you cannot set the higher| p.246[]
] resonance [ . . . )
s gain. You can suppress the resonance with two kinds of filter.O O
Initializes the control parameters and gain switching parameters O
Automatic gain setup functiond | to the values corresponding to the automatic tuning stiffness
- parameters, before executing the manual auto-gain tuning.O
H You can obtain the higher performance while you are not satis-
Manual gain tuning (application) fied with the performance obtained with the basic adjustment,
g using the following application functions.O
Function which obtains both high response and reduction of vi-
Instantaneous speed observer[] | bration at stopping by estimating the motor speed with the load
0 model, and hence improves the accuracy of speed detection.[]
0 . Function which reduces vibration by removing the vibration fre-
Damping control . . . P.250
guency component while the front end of the machine vibrates.
<Remarks>

 Pay extra attention to safety, when oscillation (abnormal noise and vibration) occurs, shut off the main
power, or turn to Servo-OFF
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Real-Time Auto-Gain Tuning Mode

i . GainJ Filter™) MotorD
Estimates the load inertia of the S ommand | auto-setup / auto-adusiment”_ Torgque] current
. . . »| Position/Velocity(] Adaptive peommand ¢ rentr]
machine in real time and sets A —» control 1 Fiter | ® "] control > Motor
i H i_ | Action command under
up the optlmu.m gain automati actual condition
cally responding to the result. L Resonance frequency |4 |
,,,,, estimation ____
Load inertia estimation
Real time [
; ; Motor
auto-gain tuning speed
L4 Encoder

Servo driver

(Applicable Range )

Real time auto-gain tuning is applicable to all control modes.

Real-time auto-gain tuning may not be executed properly under the conditions described in the table below.
In these cases, use the normal mode auto-gain tuning (refer to P.236 of Adjustment), or execute the manual
auto-gain tuning (refer to P.240).

Conditions which obstruct real-time auto-gain tuning action

Load inertia

 The load inertia changes too quickly (10 [ s] or less)

« The load is too small or large compared to the rotor inertia. (less than 3 times or more than 20 times)[

Load

» The machine stiffness is extremely low.O
* A chattering such as backlash exists.[

Action pattern

» The motor is running continuously at low speed of (100 [ r/min] or lower.O
« Acceleration/deceleration is slow (2000 [ r/min] per 1[ s] or low).O

2000 [ r/min] per1[ s] are not maintained for 80 [ ms] .

« Acceleration/deceleration torque is smaller than unbalanced weighted/viscous friction torque.(]
« When the speed condition of 100 [ r/min] or more and acceleration/deceleration condition pf

(How to Operate |

1) Bring the motor to stall (Servo-OFF).
2) Set up Pr21 (Setup of real-time auto-gain tuning mode) to 1-7.

Setup value[ Real time auto-gain tuningO Varying degree of load inertia in motion
oQ (not in use)O -0
[1]0 O no changell
20 normal model slow changel
30 O rapid changel
40 ad no changel
50 vertical axis mode slow changel
601 O rapid changeO
7 no gain switching mode no change

When the changing degree of load inertia is large, set up 3 or 6.0
When the motor is used for vertical axis, set up 4-6.0
When vibration occurs during gain switching, set up 7.

3) Set up Pr22 (Machine stiffness at real-time auto-gain tuning) to 0 or smaller value.

4) Turn to Servo-ON to run the machine normally.

5) Gradually increase Pr22 (Machine stiffness at real-time auto-gain tuning, machine) when you want to
obtain a better response. Lower the value (0-3) when you experience abnormal noise or oscillation.

6) Write the result to EEPROM when you want to save it.
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[Adjustment]

Insert the console connector to O

CN X6 of the driver, then turn O
on the driver power.

Setup of parameter, Pr210]

press (3).0
Press .D
Match to the parameter No. [

to be set up with @@ (Here match to Pr21.)0

Press @.D :|

Change the setup with @ @ .0
Press @

Setup of parameter, Pr220
Match to Pr22 with @.D
Press @.D
Numeral increases with @ 0 (default values)
and decreases with @ O

Press @.D

Writing to EEPROM [

D

Bars increase as the right fig. shows O [F £ 7 - -]
by keep pressing @ (approx. 5sec).0]

: - -- -

0
Writing starts (temporary display).] SERAE
l

O v

.. coo_  CL|ll_CcCrC
Finish |: 1 uu.l |n CJC

L [ .
tllError |

Writing completes

Return to SELECTION display after writing finishes, referring O
to "Structure of each mode"(P.60 and 61 of Preparation).

Writing error
occurs
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Real-Time Auto-Gain Tuning

(Parameters Which Are Automatically Set |
Following parameters are automatically adjusted.  Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
100 | 1st gain of position loopO 150 | Velocity feed forwardO 3000
110 | 1st gain of velocity loopO 160 | Time constant of feed forward filterd 500
1200 | 1sttime constant of velocity loop integration(] 270 | Setup of instantaneous speed observer[] of
130 | 1st filter of velocity detectionO 300 | 2nd gain setup 1d
140 | 1st time constant of torque filter(] 310 | 1st mode of control switching[ 100
180 | 2nd gain of position loopO 320 | 1st delay time of control switching O 300
190 | 2nd gain of velocity loop 330 | 1st level of control switching O 500
1A0 | 2nd time constant of velocity loop integration(]] 340 | 1st hysteresis of control switching 330
1BO | 2nd filter of speed detection] 350 | Position gain switching time[d 200
1C0O | 2nd time constant of torque filter 36 2nd mode of control switching 0
20 Inertia ratio

<Notes>

* When the real-time auto-gain tuning is valid, you cannot change the parameters which are automati-
cally adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of real-time auto-gain tuning)
is 1 to 6, and becomes 0 in other cases.

(1) After the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or
increase of Pr22 (Selection of machine stiffness at real-time auto-gain tuning) until the load inertia is
identified (estimated) or the adaptive filter is stabilized, however, these are not failures as long as they
disappear immediately. If they persist over 3 reciprocating operations, take the following measures in
possible order.

1) Write the parameters which have given the normal operation into EEPROM.
2) Lower the setup of Pr22 (Selection of machine stiffness at real time auto-gain tuning).
3) Set up the notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might
have changed to extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency)
will be written to EEPROM every 30 minutes. When you turn on the power again, the auto-gain tuning will
be executed using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be
invalidated (0) automatically.

(5) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia esti-
mation will be invalidated.
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[Adjustment]

Fit-Gain function

Outline Position command
Motor[J

(Reciprocating 2

- i it-oai - command withtl  pgsition # 2 Torque |current
MINAS_A4 series features the Flt.galn func trapezoidal U, geviation[Positonl) [Adapive FOMMaNd| cumrent
tion which executes the automatic setup of O VelocitylE ey control
. . . ; contro
stiffness corresponding to the machine | = f A QJ
while the real time auto-gain tuning is used D—w ! e atimation
. . . . : TPl Motor(
at position control. This function automati- { ceal time boad inertia es“ma“"”‘—‘ sp%gcrj
cally searches the optimum stiffness setup auto-gain tuning | ._. _ Encoder
b ti ; ti t at Settli :@utomatic setup of(J: i Detection| ]
y repeating reciprocating movement a (Settling i5tifiness and gaintJ | Fof O
= time) ™ faple : i vibration
position control. | - :
[ o . . - -
> Fit-gain function Servo driver

(Applicable Range |

This function can be applicable when the following conditions are satisfied in addition to the applicable
conditions for real time auto-gain tuning.

Conditions under which the Fit-gain function is activated

* The real-time auto-gain tuning has to work properly.[
* At Servo-ON statusl]
* Pr21=1-6 (Not usable when Pr21=0 or 7)0
* The adaptive filter is validated.O
* Pr23=1: ValidatedO
« At position control moded
Pro2=0 : Position control
Pr02=3 : 1st control mode of position/velocity control]

Real time auto-gain O
tuning action

Adaptive filter

Control mode

Pr02=4: 1st control mode of position/torque controld

: it i i Accel/deceleration

The position command to be for reciprocating movement Acceldecelerator
» One position command time to be 50 [ ms] or longer.00 command O, 1[s] orlonger
» Min. frequency of position command to be 1 [ kpps] or pjravetorm

Action pattern

more. 50 [ ms] or Iolnger
' . ON
(To be used for judgment of start and finish of command) somoiete 1 M -

OFF —=  =—1[ s] or longer

This function may not work properly under the following conditions in addition to the conditions for real time
auto-gain tuning. In these cases, use the normal real-time auto-gain tuning.

Conditions which obstruct Fit-Gain action

* The position command is small such as less than 2 revolutions.O

juawisnipy

.0 » When the positioning cannot be completed before the start of the next position command evenl]
Action pattern

though the positioning command has been completed.O

* Acceleration/deceleration is rapid such as 30000 [ r/min] per 1] s] .
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Real-Time Auto-Gain Tuning

(Before Operation

Before the start-up of the Fit-Gain function, set up the followings with the Fit-Gain screen and parameter
setup mode of the front panel, or the Console or the Setup Support Software, "PANATERM®".

Notes

You can setup O
parameters in the left
through the O
EXECUTION display
of the Fit-Gain screen
on the front panel. O

(Refer to P.72 of O
Preparation.)

Parameter Setup value
Either of 1-6.0
0 10 | Normal modeO no changel
il
Pr21 (Setup of real-time auto-gain 0 20 | Normal model] SlOYV changel)
tuning mode) 0 30 | Normal model rapid changel
g 0 40 | Vertical axis modeld| no changel
g 50 | Vertical axis model| slow changel
h 60 | Vertical axis mode| rapid change
Pr22 (Selection machine stiffness at real time [ , . . .
auto-gain tuning) 0 : Real time stiffness No. 00
=
Pr23 (Setup of adaptive filter) 1: ValidO
O
L In case of 17bit encoder, 20 pulses or more,J
Pr60 (Positioning complete range) I pu
In case of 2500P/r encoder, 10 pulses or more,

(How to Operate |

| Procedures |

(1) Bring the front panel display to EXECUTION
display of the Fit-Gain screen.[

(For operation of the front panel, refer to P.72
of Preparation.)[]

(2) Start up the Fit-Gain function by pressing@
for approx. 3sec after lowering the stiffness 0
to 0 while the dot“ . " on the right lower cor-
ner flashes.O

(3) Enter the position command which satisfies
the action pattern condition of P.228,

- "Applicable Range".]

<Caution 1>

The Fit-Gain movement requires max. 50 re-
ciprocating movements. The Fit-gain function
finishes when the optimum real-time stiffness
|—|NO' is found in normal case.[

(4) IF +a 5K will be displayed when the Fit-Gain
function finishes normally, and will be
displayed when this finishes with error.[]

O (You can clear display by operating
any key.)

<Caution 2>

will be displayed in the following cases.[

* No chattering of COIN signal and real-time
stiffness NO. without micro vibration, have
been found.O

* One of the keys of the front panel has been
operated during the Fit-Gain action, or
applicable condition have not been
satisfied.
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| Example of front panel display |

Fit-Gain screen

Front panel display O
changes to 000.000

Front panel display [
changes together with(J
the machine movement.

(o

t

SELECTION [ EXECUTION [[J
display display
[l [nf Co_ 1_ 1y
o o_ - onC ! ! !_1j(when Pr23=1)

%) EXECUTION display of

Fit-Gain screen

<

After setting up of O
stiffness to 0, O
keep pressing
for approx.3sec
while the dot on the O
right corner flashes.

O

177
|

,'_,' IR Fit-Gain starts

1o

Normal




[Adjustment]

(Result of Fit-Gain |
will be displayed when the Fit-Gain finishes normally, and will be displayed when it

finishes with some error. Write the result to EEPROM when you want to apply the result after the power
reset.

[EXECUTION display] Writing of the result from the Fit-Gain screen

]

-

- 1 _ 1
. |

~

|~

r Press @ for approx.3sec tol]
save the present setup to EEPROM.

(Parameters Which Are Automatically Set |

Following parameters are automatically adjusted. Also following parameters are automatically set up.
PrNo. Title PrNo. Title Setup value
100 | 1st gain of position loop O 150 | Velocity feed forward 3000
110 | 1st gain of velocity loop O 160 | Time constant of feed forward filter] 500
120 1st time constant of velocity loop integration 270 | Setup of instantaneous speed observer[ oo
130 1st filter of velocity detection O 300 | 2nd gain setupO 10
140 1st time constant of torque filter timed 310 1st mode of control switchingO 100
180 | 2nd gain of position loopO 3200 1st delay time of control switchingd 300
190 | 2nd gain of velocity loop 330 1st level of control switching[ 500
1A0| 2nd time constant of velocity loop integration(] 340 1st Hysteresis of control switchingd 330
1B0O| 2nd filter of velocity detection 350 | Switching time of position gaind 200
1C0O| 2nd time constant of torque filterd 36 | 2nd mode of control switching 0

200 | Inertia ratiod
22 | Selection of machine stiffness at real time auto-gain tuning

During the Fit-Gain movement, you may experience some noise and vibration, however, these do not give
any trouble since the gain is automatically lowered. If noise and vibration persist, interrupt the Fit-Gain by
pressing one of the switches of the front panel.

awisnlpy
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Adaptive Filter

Estimates the resonance
frequency out of vibration

- ) GainQJ Filterd
Position/Velocity([l auto-setup f auto-adjustment/" TorqueD
command — - —J.command
»| Position/Velocityl] [l Adaptivel[l
/ —» control Filter

component presented in the Action command under

actual condition L
C ————————————————— le—

motor speed in motion, then
removes the resonance
component from the torque

command by setting up the
notch filter coefficient auto-
matically, hence reduces
the resonance vibration.

(Applicable Range )

Resonance frequency
estimation

Load inertia estimation

L

Real time O
auto-gain tuning

current(]

MotorQ
current

control

» Motor

Motor
speed

Servo driver

This function works under the following condition.

Encoder

Conditions under which the Adaptive filter is activated

Control Mode * Applies to other control modes than torque control.

The adaptive filter may not work properly under the following conditions. In these cases, take measures to
resonance according to the manual adjustment procedures, using the 1st notch filter (Pr1D and 1E) and the

2nd notch filter (Pr28 to 2A).

Conditions which obstruct adaptive filter action

» Resonance frequency is lower than 300[ Hz[J.
Resonance point| * Resonance peak is low, or control gain is low where the motor speed is not affected by this.O]
» Multiple resonance points exist.(J

Load
backlash.[

» Motor speed variation with high harmonic component is generated due to non-linear factors such as [

Command pattern | « Acceleration/deceleration is rapid such as 30000[ r/min] per 1[ s] .

(How to Operate |

1) Validate the adaptive filter by setting up Pr23 (Setup of adaptive filter) to 1.
Adaptive filter automatically estimates the resonance frequency out of vibration component presented in
the motor speed in motion, then removes the resonance components from the torque command by set-
ting up the notch filter coefficient automatically, hence reduces the resonance vibration.

SetupMalue Adaptive filter Adaptive action
od Invalidd -0
[1]0 . YesO
Valid
2 al No (Hold)

When adaptation finishes (Pr2F does not change), and resonance point seems

not change, set up the value to 2.

2) Write the result to EEPROM when you want to save it.
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[Adjustment]

(1) After the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or
when you increase the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning), until
the load inertia is identified (estimated) or the adaptive filter is stabilized, however, these are not failures
as long as they disappear immediately. If they persist over 3 reciprocating operations, take the following
measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode) to O.
(Reset of inertia calculation and adaptive action)

4) Set up the notch filter manually.

(2) When abnormal noise and oscillation occur, Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Pr2F (Adaptive filter frequency) will be written to EEPROM every 30 minutes. When you turn on the
power again, adaptive action will be executed using the latest data as initial values.

(4) The adaptive filter is normally invalidated at torque control, however, when you select torque control
while you set up Pr02 (Control mode setup) to 4 and 5, the adaptive filter frequency before mode switch-
ing will be held.

[Invalidation of Adaptive Filter)

When you set up Pr23 (Setup of adaptive filter) to 0, the adaptive filter function which automatically follows
the load resonance will be invalidated.

If you invalidate the adaptive filter which have been working correctly, noise and vibration may occur due to
the effect of resonance which have been suppressed.

Therefore, execute the copying function of the setup of adaptive filter (Pr2F) to the 1st notch frequency
(Pr1D) from the Fit-Gain screen of the front panel (refer to P.72, "Fit-Gain Screen" of Preparation), or set up
Pr1D (1st notch frequency) manually by using the table below, then invalidate this filter.

Pr2F0O| 1st notch frequency [Hz]O Pr2F0O| 1st notch frequency [Hz]O Pr2F0| 1st notch frequency [Hz]O
oo (invalid)d 220 7660 440 3260
10 (invalid)d 230 7370 4501 3140
20 (invalid)O 240 7090 460 3020
30 (invalid)d 250 6820 470 2900
40 (invalid)d 260 6560 480 2790
50 14820 270 6310 4900 | 269 (invalid when Pr22=15)[]
60 14260 280 6070 500 | 258 (invalid when Pr22 = 15)[]
70 13720 290 5840 510 | 248 (invalid when Pr22=15)[]
80 13190 300 5620 520 | 239 (invalid when Pr22 = 15)(]
aQ 12690 310 5400 530 | 230 (invalid when Pr22=15)[
100 12210 320 5200 540 | 221 (invalid when Pr22=14)[]
110 11740 330 5000 550 | 213 (invalid when Pr22=14)[]
1200 11300 340 4810 560 | 205 (invalid when Pr22=14)[
130 10870 350 4620 570 | 197 (invalid when Pr22=14)[]
1400 10450 360 445(] 580 | 189 (invalid when Pr22=14)[]
150 10050 370 42801 590 | 182 (invalid when Pr22=13)[
160 9670 380 41201 600 (invalid)d
170 9300 390 3960 610 (invalid)O
1800 89501 400 3810 620 (invalid)d
190 86107 410 3660 630 (invalid)d
200 8280 420 3520 640 (invalid)d
21 796 43 339 O a

*Set up 1500 to PriD (1st notch frequency) in case of “ invalid ” of the above table.
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Normal Mode Auto-Gain Tuning

Position command

Position command

The motor will be driven per the command with a pat-
tern generated by the driver automatically. The driver

Normal mode[
auto-gain tuning

Load inertia
calculation

MotorQd

estimates the load inertia from the necessary torque, Eg}‘(?ﬁ Torque O current
. . . adjust d
and sets up an appropriate gain automatically. Generation s o Currentl
intgrfngl 0 Control control

positional [] X

command ’ Motor torque

(Applicable Range ) Servo diver
This function works under the following condition.

Conditions under which the normal mode auto-gain tuning is activated
Control model Applies to all control modes.[

* Servo-ON status[]

» No entry of deviation counter clear signal

Others

<Remarks>
Set up the torque limit selection (Pr03) to 1.
When you set up other than 1, driver may not act correctly.

Normal mode auto-gain tuning may not be work properly under the following conditions. In these cases, set
up in manual gain tuning

Conditions which obstruct normal auto-gain tuning
O » Too small or too big compared to the rotor inertiall
Load inertiad (smaller than 3 times or larger than 20 times)O
0 * Load inertia varies.(]
Logd » Machine stiffness is extremely low.[]
« Chattering such as backlash exists.

* Tuning error will be triggered when an error, Servo-OFF, the main power shutdown, validation of over-
travel inhibition, or deviation counter clear occurs during the normal mode auto-gain tuning.

* If the load inertia cannot be calculated even though the normal mode auto-gain tuning is executed, gain
value will not change and be kept as same as that of before the execution.

» The motor output torque during the normal auto-gain tuning is permitted to the max. torque set with Pr5E
(Setup of torque limit).

Pay an extra attention to the safety. When oscillation occurs, shut off the main power or turn to Servo-
OFF immediately. Bring back the gain to default with parameter setup. Refer to cautions of P.71,
"Auto-Gain Tuning Mode" of Preparation as well.
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[Adjustment]

( Auto-Gain Tuning Action |
(1) In the normal mode auto-gain tuning, you can set up the response with machine stiffness No..

Machine stiffness No.

» Represents the degree of machine stiffness of the customer's machine and have values from o to 15.
You can set a higher No. to the high stiffness machine and set up a higher gain.

« Usually start setting up with a lower value and increase gradually to repeat auto-gain tuning in the
range where no oscillation, no abnormal noise, nor vibration occurs.

(2) This tuning repeats max. 5 cycles of the action pattern set with Pr25 (Normal mode auto-gain tuning
action). Action acceleration will be doubled every one cycle after third cycle. Tuning may finish, or action
acceleration does not vary before 5th cycle depending on the load, however, this is nor an error.

(How to Operate |

(1) Set up the action pattern with Pr25.
(2) Shift the load to the position where no hazard is expected even though the action pattern which is set
with Pr25 is executed.
(3) Prohibit the command entry.
(4) Turn to Servo-ON.
(5) Start up the auto-gain tuning.
Use the front panel or the "PANATERM®".
For the operation of the front panel, refer to P.71, "Auto-Gain Tuning Mode" of Preparation.
(6) Adjust the machine stiffness to the level at which no vibration occurs and obtain the required response.
(7) Write the result to EEPROM, if it is satisfactory.

(Parameters Which Are Automatically Set |
Table of auto-gain tuning

Pr [0 i Stiffness value

Nb. Title 00| [1]0 20| 30 [4]] 50| eO| 70| 80| 90| 1000 1100 1200 1300 1400 1500
10| 1st gain of position loop O 1200 3200 3901 480 630 720 9001108 13501162[020601251[305[ 37714491557
11 |1st gain of velocity loopO o 18M1 221 27{1 350 4001 5001 600 750 900]1151140117012100125001310(
12 | 1st time constant of velocity loop integrationll 6200 3101 2501 210 1600 14 12[ 11 9@ 8 70 601 501 40 40 30
13| 1st filter of velocity detection O O ol om o o om o o om ol om o om ol ol of
14 | 1st time constant of torque filter time *200 253112611031 84 6501 57 4501 38 300 2501 2001 1601 130 11 100 10[
15| Velocity feed forwardO 3001[11:300[]130001300(13001130011300(1300[1 30011 30011 30011 3001 30011 3001 30011 3001
16 | Velocity FF filter™ 500 500] 5001 500 5001 500 5001 500 5001 50 500 5001 500 500 500 50T
18|2nd gain of position loopO 1900 380 4601 570 730 84[01105[1126[1157[1188[1241[11293[1356[14400]524[1649L
19 |2nd gain of velocity loop o 18M1 221 27[ 350 4001 500 600 750 900 11501140170012100125001310(
1A| 2nd time constant of velocity loop integrationl]] 9991999119991 9991119991 999119991 999119991 999119991 999119991 999119991 999(]
1B| 2nd filter of speed detection O ol ol o o o o of@ o o oM o ol o of o
1C| 2nd time constant of torque filter *20| 2530112611031 8401 6501 570 4501 38 300 250 2001 1601 130 11 100 10[
20| Inertia ratiod Edfimated lodd inefflarafib O 0O o 0O O o 0O o O O 0
27 | Setup of instantaneous velocity observer] Ol 001 Ol OO OO Ol oI ol ol ol oW oW oM oM of of
30 |2nd gain setup[ 0 e e e 0 A s 0 i
31 |1st mode of control switching *10] 1000 100J 10(J 100 1001 1000 10fh 10M1 10Mh 1001 1001 1000 10 100 100 100
32| 1st delay time of control switchingd| 3001 3001 300! 3001 300 300! 3001 3001 300] 300l 300 300 30 30 30 30[
33| 1st level of control switching O 5001 5001 5001 5001 5001 5001 5001 500 500 500 500 5001 500 500 500 50T
34 | 1st Hysteresis of control switchingO| 3301 330 3301 330 330 330 330 330 330 330 330 330 33[ 330 33 33l
35 | Switching time of position gain[] 2001 2001 2001 200 2001 200 2001 200 2001 200 200 200 20[ 20 200 20T
36 | 2nd mode of control switching 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

|:| represents parameters with fixed value. Default for A to C-frame is 4, and 1 for D to F-frame.

*1 Stiffness value is 10 for position control and full-closed control, and O for velocity control and torque control.OJ
*2 Lower limit for stiffness value is 10 for 17-bit encoder, and 25 for 2500P/r encoder.
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Normal Mode Auto-Gain Tuning

(How to Operate from the Front Panel |

(1) Turn to the normal auto-gain tuning O
mode from the monitor mode, by O

pressing the SET button, then press(]
the mode switching button three times.O 17

_ r7) Display of rotational speed 00
L' of the motor (initial display)
[N _
Co_ oo

For details, refer to P.60 and 61, O

0 "Structure of Each Mode" of Preparation.[]

L Machine stiffness No.

(2) Enter the machine stiffness No. by pressing @ @

‘,'-,' 1 o F| Machine stiffness No. (High)
- — Drive method Machine stiffness No.
Value changes toward the direction as [J| Ball screw direct connection(] 8140
& an arrow shows by pressing @ andUJ Ball screw + timing beltD 6 -120
Y changes toward the reversed direction [ Timing beltD 4 -100
by pressing @.D Gear, Rack & Pinion[] 2-80
_ H _ Others, low stiffness machine 0-8
H ,': _no ,'_' Machine stiffness No. (Low)

(AR -
(3) Shift to MONITOR/EXECUTION mode [ e '-"
by pressin .0
g PyProssng @ Aty --
(4) Operation at MONITOR/EXECUTION mode[] = '*
Keep pressin until the display O
p pressing (A) play M
changes to e
* Pin-29 of the connector, CN X5 to be O
Servo-ON status.[]
Keep pressing @ for approx.3sec, O
0 then bar increase as the right fig. shows. [
The motor starts rotating.[] el ,_'V )
For approx. 15 sec, the motor repeats [ e
max. 5 cycles of CCW/CW rotation, [J
2 revolutions each direction per one cycle. [
Tuning may finish before 5th cycles, [
0 however, this is not an error.O v
(5) Write the gain value to EEPROM to prevent [ :" 1 '_'t I"l, l,_' o
them from being lost due to the power shut offt.Ll  Tyning finishes O Tuning error
U _ normally
<Caution>
Do not use the normal mode auto-gain tuning with the motor and driver alone. Pr20 (Inertia ratio) be-
comes to O.
<Notes>
Contentl Causel Measure[
Display of error.O One of alarm, Servo-OFF or |+ Avoid an operation near the limit switch or origin proximity switch.[
O deviation counter clear has|e Turnto Servo-ON.
0 occurred.[] » Release the deviation counter clear(]
Value of parameter|Load inertia cannot be identified.(] » Lower Pr10 to 10 and Prl11l to 50, then execute the tuning.O
related to gain (such as|0O  Adjust the gain manually. (Calculate the load inertia, and then
Pr10) is kept as same|0O enter.)O
as before the execution.[] O d
Motor does not run. CL (Pin-30) of CN X5 is entered. | Turn off the CL (Pin-30) of CN X5.
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Release of Automatic Gain Adjusting Function  (adjustment]

Cautions are described when you want to invalidate the real time auto-gain tuning of default or the adaptive filter.

Execute the release of the automatic adjusting functions while all action stop (Servo-OFF)

[Invalidation of Real-Time Auto-Gain Tuning]

You can stop the automatic calculation of Pr20 (Inertial ratio) and invalidate the real-time auto-gain tuning by
setting up Pr21 (Real-time auto-gain tuning setup) to 0.

Note that the calculation result of Pr20 (Inertia ratio) will be held, and if this parameter becomes abnormal
value, use the normal mode auto-gain tuning or set up proper value manually obtained from formula or
calculation.

[Invalidation of Adaptive Filter)

When you set up Pr23 (Setup of adaptive filter) to 0, adaptive filter function which automatically follows the
load resonance will be invalidated.

If you invalidate the adaptive filter which have been working correctly, noise and vibration may occur due to
the effect of resonance which have been suppressed.

Therefore, execute the copying function of the setup of adaptive filter (Pr2F) to the 1st notch frequency
(PriD) from the Fit-gain screen of the front panel (refer to P.72, "Fit-Gain Screen" of Preparation), or set up
PriD (1st notch frequency) manually by using the table below, then invalidate this filter.

Pr2F0| 1st notch frequency [Hz]O Pr2F0| 1st notch frequency [Hz]O Pr2F0O| 1st notch frequency [Hz]O
od (invalid)d 220 7660 441] 3260
10 (invalid)d 230 7370 450 3140
20 (invalid)O 240 7090 460 3020
30 (invalid)d 250 6820 470 2900
40 (invalid)d 260 65601 480 2790
50 14820 270 6310 490 | 269 (invalid when Pr22=15)[
60 14260 280 6070 500 | 258 (invalid when Pr22=15)
70 13720 290 5840 510 | 248 (invalid when Pr22=15)0]
80 13190 300 5620 520 | 239 (invalid when Pr22=15)[]
90 12690 310 5400 530 | 230 (invalid when Pr22=15)0
100 12210 3200 5200 540 | 221 (invalid when Pr22=14)0]
110 11740 330 5000 550 | 213 (invalid when Pr22=14)0]
120 11300 340 4810 560 | 205 (invalid when Pr22=14)0
130 10870 350 462[1 570 | 197 (invalid when Pr22=14)0]
140 10450 360 445(] 580 | 189 (invalid when Pr22=14)0]
150 10050 370 428(] 590 | 182 (invalid when Pr22=13)[
160 9670 380 4121 600 (invalid)d
170 9300 390 3960 610 (invalid)d
180 89501 400 3810 620 (invalid)d
190 8610 410 3660 630 (invalid)d
200 8280 420 3520 640 (invalid)
21 796 43 339 O

*Set up 1500 to Pr1D (1st notch frequency) in case of “ invalid ” of the above table.
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Manual Gain Tuning (Basic)

As explained previously, MINAS-A4 series features the automatic gain tuning function, however, there might
be some cases where this automatic gain tuning cannot be adjusted properly depending on the limitation on
load conditions. Or you might need to readjust the tuning to obtain the optimum response or stability corre-
sponding to each load.

Here we explain this manual gain tuning method by each control mode and function.

(Before Making a Manual Adjustment )

You can adjust with the sound or motor (machine) movement by using the front panel or the console, how-
ever, you can adjust more securely by using wave graphic function of the setup support software, PANATERM®,
or by measuring the analog voltage waveform using a monitoring function.
1. Analog monitor output
You can measure the actual motor speed, commanded speed, torque and deviation pulses by analog
voltage level by using an oscilloscope. Set up the types of the signals or the output voltage level with PrO7
(Selection of speed monitor) and Pr08 (Selection of torque monitor).
For details, refer to P.41, "Wiring to the Connector, CN X5" of Preparation, and "Parameter Setup" of each
control mode.

SING
e
1kQ0 o
i
[ IM
1kQ0 M
D—c: 43
SP — 17
"
CN X5

2. Waveform graphic function of the PANATERM®
You can display the command to the motor, motor movement (speed, torque command and deviation
pulses) as a waveform graphic on PC display. Refer to P.276, "Outline of the Setup Support Software,
PANATERM®" of Supplement.

RS2320
connection cable

|

* Cautionl]
Connect to CN X4[
(Do not connect to CN X3)
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[Adjustment]

Adjustment in Position Control Mode

Position control of MINAS-A4 series is described in Block diagram of P.82.
Make adjustment in position control per the following procedures.

(1) Set up the following parameters to the values of the table below.

Par?\lrg%er ’ Title of parameter Standard - Par?\lrg%er ¥ Title of parameter Standard |

(PrO0) value | | (prO0) value
100 |1st gain of position loop O 270 200 |Inertia ratioO 1000
110 |1st gain of velocity loop O 150 210 | Setup of real time auto-gain tuning mode[ oO
120 |1sttime constant of velocity loop integrationd| 370 230 |Adaptive filter setup modelO oo
130 |1st filter of velocity detection O oo 2B |1st damping frequencyO oO
140 |1st time constant of torque filter timeD 1520 2CO | Setup of 1st damping filterO oo
150 |Velocity feed forwardO od 2D0 | 2nd damping frequencyO od
160 |Time constant of feed forward filter0 oo 2E00 | Setup of 2nd damping filterO od
180 |2nd gain of position loopO 270 300 |2nd gain setupd o0
190 |2nd gain of velocity loopO 150 310 |Mode of position control switchingO oO
1A0 |2nd time constant of velocity loop integrationd] 370 3200 |Delay time of position control switching delayl 00
1BO |2nd filter of speed detection o0 330 |Level of position control switchingO oo
1CO |2nd time constant of torque filter O 1520 340 |Hysteresis at position control switching( od
1D0O |Selection of 1st notch frequencyl 15000 350 |Position gain switching time od
1E Selection of 1st notch width 2 4C[O | Setup of smoothing filterO 10

4D Setup of FIR filter 0

(2) Enter the inertia ratio of Pr20. Measure the ratio or setup the calculated value.
(3) Make adjustment using the standard values below.

Parameter (O
. Standard |0 O
Order| No.O | Title of parameter How to adjust
(PrO0O) value | [
1st gain of O Increase the value within the range where no abnormal noise and no vibration
10 Pri10gd . 300
= = velocity loop _ '_| occur. If they occur, lower the value.O
; ; . - ; When vibration occurs by changing Pr11, change this value.O
O O ) O Setup so as to make Pr1l x Pr14 becomes smaller than 10000. If you want to
1st time constant of [ I .
20 Pri40d i 5000 | suppress vibration at stopping, setup larger value to Pr14 and smaller value to
torque filterd . Lo . .
Pril. If you experience too large vibration right before stopping, lower than
d d d
~ ~ ~ ~ value of Pri4.0
- Tst gain of O - Adjust this observing the positioning time. Larger the setup, faster the
30| Prio0C o 500 N . I >
position loop O positioning time you can obtain, but too large setup may cause oscillation.[ a
Setup this value within the range where no problem occurs. If you setup | i
ad 1st time constant of [J ad . T . =
) smaller value, you can obtain a shorter positioning time, but too small value | i}
40 Pr120 |velocity loop O 250 _ L @
) ] may cause oscillation. If you setup too large value, deviation pulses do not | =4
0 0 integration O . .
converge and will be remained.O]
H H H = — -
. . . . Increase the value within the range where no abnormal noise occurs.J
) Too large setup may result in overshoot or chattering of position complete
5 Pr15 |Velocity feed forward | 300 . . . .
signal, hence does not shorten the settling time. If the command pulse is not
even,you can improve by setting up Pr16 (Feed forward filter) to larger value.

Adjustment in Velocity Control Mode

Velocity control of MINAS-A4 series is described in Block Diagram of P.126 of Velocity Control Mode.
Adjustment in velocity control is almost same as that in position control described in "Adjustment in Position
Control Mode", and make adjustments of parameters per the procedures except the gain setup of position
loop and the setup of velocity feed forward.
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Manual Gain Tuning (Basic)

Adjustment in Torque Control Mode

Torque control of MINAS-A4 series is described in P.160, "Block Diagram" of Torque Control Mode.
This torque control is based on velocity control while making the 4th speed of speed setup of Pr56 or SPR/
SPL input as a speed limit. Here we explain the setup of speed limiting value.

» Setup of speed limiting value

Setup the speed limiting value to the 4th speed of speed setup (Pr56) (when torque command
selection (Pr5B) is 0.) or to the analog speed command input (SPR/TRQR/SPL ) (when torque
command selection (Pr5B) is 1).

* When the motor speed approaches to the speed limiting value, torque control following the analog
torqgue command shifts to velocity control based on the speed limiting value which will be determined by
the 4th speed of speed setup (Pr56) or the analog speed command input (SPR/TRQR/SPL).

* In order to stabilize the movement under the speed limiting, you are required to set up the parameters
according to the above-mentioned "Adjustment in Velocity Control Mode".

* When the speed limiting value = 4th speed of speed setup (Pr56) , the analog speed command input is
too low or the velocity loop gain is too low, or when the time constant of the velocity loop integration is
1000 (invalid), the input to the torque limiting portion of the above fig. becomes small and the output
torque may not be generated as the analog torque command.

Adjustment in Full-Closed Control Mode

Full-closed control of MINAS-A4 series is described in Block diagram of P.191 of Full-Closed Control.
Adjustment in full-closed control is almost same as that in position control described in P.241 “ Adjustment in
Position Control Mode” , and make adjustments of parameters per the procedures except cautions of P.190,
“ Outline of Full-Closed Control” (difference of command unit, necessity of position loop unit conversion and
difference of electronic gear).

Here we explain the setup of external scale ratio, hybrid deviation excess and hybrid control at initial setup
of full-closed control.

1) Setup of external scale ratio

Setup the external scale ratio using the numerator of external scale division (Pr78), the multiplier for
numerator of external scale division (Pr79) and denominator of external scale division (Pr7A).

» Check the encoder pulse counts per one motor revolution and the external scale pulse counts per one
motor revolution, then set up the numerator of external scale division (Pr78), the multiplier for numera-
tor of external scale division (Pr79) and denominator of external scale division so that the following
formula can be established.

Pr78 |1/ x 2 Pr79= Number of encoder pulses per motor rotation
Pr7A [5000 Number of external scale pulses per motor rotation

« If this ratio is incorrect, a gap between the position calculated from the encoder pulse counts and that of
calculated from the external scale pulse counts will be enlarged and hybrid deviation excess (Err.25) will
be triggered when the work or load travels a long distance.

* When you set up Pr78 to 0, the encoder pulse counts will be automatically set up.

2) Setup of hybrid deviation excess

Set up the minimum value of hybrid deviation excess (Pt78) within the range where the gap between the
motor (encoder) position and the load (external scale) position will be considered to be an excess.

* Note that the hybrid deviation excess (Error code No.25) may be generated under other conditions than the
above 1), such as reversed connection of the external scale or loose connection of the motor and the load.
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(1) Enter the command pulses based on the external scale reference.
(2) The external scales to used for full-closed control are as follows.
» AT500 series by Mitutoyo (Resolution 0.05[um] , max. speed 2[ m/s] )
» ST771 by Mitutoyo (Resolution 0.5[um] , max. speed 2[ m/s] )
(3) To prevent the runaway and damage of the machine due to the setup of the external scale, setup the
hybrid deviation excess (Pr7B) to the appropriate value, in the unit of external scale resolution.

[Adjustment]

(4)

We recommend the external scale as 1/20 = external scale ratio = 20.

If you setup the external scale ratio to smaller value than 50/position loop gain (Pr10 and 18), you may
not be able to control by one pulse unit. If you set up too large external scale ratio, you may expect
larger noise in movement.

Gain Switching Function

At manual gain tuning, you can set 2nd gain manu-

ally in addition to 1st gain and you can switch the

gain depending on the various requirements of the
action such cases as,

e you want to increase the response by increasing

the gain in motion
 you want to increase the servo-lock stiffness by in-
creasing the gain at stopping
* switch to the optimum gain according to the action mode
* lower the gain to suppress the vibration at stopping.

<Example>
Following is the example when you want to reduce the noise at motor in stall (Servo-Lock), by setting up to
lower gain after the motor stops.
» Make adjustment referring to the auto-gain tuning table (P.237) as well.

Action |Command speed /—\
Stopd Stopl 7
Status (Servo-Lock) Run . (Servo-Lock) Time
) Low gain(] High gainO | Low gain]
Gain (1st gain) (2ngd g?ain) | (istgain)

ims 2ms

Suppress the vibration by lowering the gain.

Parameterl] Execute manual [} | Setupthe samel| | oo\ prag.35 ] | Adjust P411 and
. gain-tuning J value as Pr10-14 . o .
No.O Title of parameter without gain » (ist gain) to [ » (Gain switching D» 14 at stoppingd
(Prio) outg g , condition) (1st gain)
switching Pr18-1C (2nd gain)
100 | 1st gain of position loopO 630 d O 0
110 | 1st gain of velocity loop 350 t ad 270
1200 | 1sttime constant of velocity integration(]] 160 d O O
130 | 1st filter of velocity detection O oQ d ad O
140 | 1st time constant of torque filterd 650 U ad 84
150 | Velocity feed forward( 3000 O O
160 | Filter of velocity feed forward 500 0 ad
180 | 2nd gain of position loopO g 630 ad
190 | 2nd gain of velocity loopO g 350 d
1A0 | 2nd time constant of velocity integration(]] g 1600 ad
1B0O | 2nd filter of velocity detection O g o0 ad
1CO | 2nd time constant of torque filter timell] O 65 0
300 | Action setup of 2nd gainO 0 10
310 | 1st mode of control switching 70
320 | 1st delay time of control switchingO 300
330 | 1st level of control switchingO od
340 | 1st hysteresis of control switchingd o0
35 | Switching time of position gain 0
« Enter the known value O
from load calculation [1
. . » Measure the inertia O
200 Inertia ration ratio by executing nor|O
O mal auto-gain tuning(]
« Default is 250
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Manual Gain Tuning (Basic)

( Setup of Gain Switching Condition |

* Positing control mode, Full-closed control mode (O : Corresponding parameter is valid, — : invalid)
Setup of gain switching condition Setup parameters at position control, full-closed control[
Delay time * 10 Levell Hysteresis *20]
Pr31| Switching condition to 2nd gain | Fig. Pr32n Pr330] Pr34[0]
00 | Fixed to 1st gaind ad -0 -0 -0
10| Fixed to 2nd gainJ d -0 -0 -0
200 | Gain switching input, GAIN ON[ a -0 -0 -0
3_, | Variation of torque command is large.[] A @ O *3[ 0.05%/16@s] O O *3[ 0.05%/16@s] [
40 | Fixed to 1st gain0 d - -0 -0
500 | Speed command is large.[] cO O O [ r/min] O O [ r/min] O
O | Position deviation/Full-closed O 0 0 O
6 . o D *4[ pulse] O *4[ pulse] O
O | position deviation is large] ad = © 4l pulse] O4l pulse]
70 | Position command exists.OJ EU O -0 -0
Not in positioning complete nor in O 0 ad
80 posifioning comp F O 0 -
I | full-closed positioning completel] O ad
90 | SpeedO cO O O [ r/min] O O [ rimin] O
10 | Command exists + velocity G O Q[ r/min] *6 O r/min] *6
* Velocity control mode
Setup of gain switching condition Setup parameters at velocity control model]
Delay time * 100 LevelO Hysteresis * 2[]
Pr31,36| Switching condition to 2nd gain | Fig. Pr32, 370 Pr33, 380 Pr34, 390
00 | Fixed to 1st gain{] g -0 -0 -0
10 | Fixed to 2nd gaind ad -0 -0 -0
2[00 | Gain switching input, GAIN ONO ad -0 -0 -0
a0 Variation of torque command is [J AL g O*30 O*30
0 | large.O d [ 0.05%/166s] O [ 0.05%/166s] O
Variation of speed command is [J BDD o O=*50 O*50
ﬁ large.O [ 10(r/min)/s] O [ 10(r/min)/s] O
5 | Speed command is large. C O O r/min] O rimin]
e Torque control mode
Setup of gain switching condition Setup parameters at torque control model]
Delay time * 100 Leveld Hysteresis * 200
Pr31,36(Setup of gain switching condition| Fig. Pra2, 370 Pra3, 380 Pr34, 390
00 | Fixed to 1st gaind ad -0 -0 -0
10 | Fixed to 2nd gain( g -0 -0 -0
20 | Gain switching input, GAIN ONO d - -0 -0
3 Variation of torque command is [J AL o O*30 O*30
large. - [ 0.05%/16@s] [ 0.05%/166s] O
g

*1 Delay time (Pr32 and 37) will be valid only when returning from 2nd to 1st gain.

*2 Hysteresis is defined as the fig. below shows.

*3 When you make it a condition that there is 10% torque variation during 166us, set up the value to 200.
10%/166us = Setup value x [ 0.05%/166s]

*4 Designate with either the encoder resolution or the external scale resolution depending on the control mode.

*5 When you make it a condition that there is speed variation of 10r/min in 1s, set up the value to 1.

*6 When Pr31=10, the meanings of delay time, level and hysteresis are different from the normal. (refer to Fig. G)

Hysteresisl]
(Pr34, 39)

H

Level
(Pr33, 38)

0 A
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[Adjustment]

- - - - - - i v < - - v - - - - i
Fig.A | [ motor speedor U Fig.Cc ' Fig.E !
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. -
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| Con _' ! deviation pulse |
delay—>r - o S e S
10| 2|]2| tstgan | 2f|2] 1 | level i1 con |
| [H] T T — R
10 10
L. - g- - -4 -— delay H delay I

1st 2nd gain 1st 1 1st 2nd gain 1st

Fi_g.B_i__ Sl fEn bt | s e s
Ir_

command [J ! ~ ~ ~ ~ _ ~ _ ~ ~ ~ ~ ~
speed S :
P command pulse [0 no command pulse 0 |actual speed |< [J Fig. G -‘
| exists. x Pr32,delay time Pr33 level I
I
AS at stall in action at settling proximity of stall

| f : . 2nd gain for velocity integrating [J !
i |levely st gain 2nd gain 2nd gain only and 1st gain for others

\ b .

< i .
@I | actual speed | < (Pr33 level - Pr34 hysteresis)

1st 2nd 1st gain 2nd | 1st 1 ! I
! | actual speed | < (Pr33 level - Pr34 hysteresis)

<Caution>
Above Fig. does not reflect a timing lag of gain switching due to hysteresis (Pr34 and 39).
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Manual Gain Tuning (Basic)

Suppression of Machine Resonance

In case of a low machine stiffness, you cannot set up a higher gain because vibration and noise occur due to
oscillation caused by axis distortion or other causes. You can suppress the resonance using two types of
filter in these cases.

1. Torque command filter (Pr14 and Pr1C)
Sets up the filter time constant so as to damp the frequency at vicinity of resonance frequency
You can obtain the cut off frequency of the torque command filter in the following formula.
Cut off frequency (Hz) fc = 1/ (2t x parameter setup value x 0.00001)

2. Notch filter
» Adaptive filter (Pr23, Pr2F)
MINASA-4 series feature the adaptive filter. With this filter you can control vibration of the load which
resonance points vary by machine by machine and normal notch filter or torque filter cannot respond.
The adaptive filter is validated by setting up Pr23 (Adaptive filter mode setup) to 1.

Pr23[ Setup of adaptive filter modeld| 1 : Adaptive filter is valid.O
Pr2F | Adaptive filter frequency Displays the table No, corresponding to adaptive filter frequency (not changeable)

e 1st and 2nd notch filter (Pr1D, 2E, 28, 29 and 2A)
MINASA-4 series feature 2 normal notch filters. You can adjust frequency and width with the 1st filter,
and frequency, width and depth with the 2nd filter.

; Set up lower a frequency by 10% from the O Machine characteristics at resonance
PrlDD Tst notch frequencyd| measured one through frequency characteristics(] Resonance
0o analysis of the PANATERM®.[J gainl] 5
Pri1Ell1st notch width selection] Set up according to the resonance characteristics.[J 0
Set up lower a frequency by 10% from the U Anti-resonance !
Pr2B12nd notch frequencyl] measured one through frequency characteristicsl]]  Notch filter [ frequency
0|0 analysis of the PANATERM®.[0 characteristics |
Pr291fiSelection of 2nd notch width . » i
r29%Selec I|on of 2nd notch wid Set up according to the resonance characteristics. gain !
Pr2A | Selection of 2nd notch depth 0 V
Notch
frequency
width width
| C—> | G— torque O
torquel command [J
command after filtering
—> —® Depth e
0
) )
frequency automatic following frequency frequency
Adaptive filter 1st notch filter 2nd notch filter
: Copying of the setup from the :
y- is enabled. (refer to P.253) P :

|Examp|e of application machine|

Gain Gain Gain

<)

A Nrequency \7\ A frequency

‘ ST T ¥
*, frequency RN
' \.--o v velocity response ~*+

Machine which resonance point [ Machine which has 0 Machine which has small peak O
varies by each machine or by aging multiple resonance points nearby velocity response
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[Adjustment]

[How to Check the Resonance Frequency of the Machine)

(1) Start up the Setup Support Software, "PANATERM®" and bring the frequency characteristics measure-
ment screen.
(2) Set up the parameters and measurement conditions. (Following values are standard.)
e Set up Prl1l (1st gain of velocity loop) to 25 or so. (to lower the gain and make it easy to identify the
resonance frequency)
 Set up the amplitude to 50 (r/min) or so. (not to saturate the torque)
» Make the offset to 100 (r/min) or so. (to increase the speed detecting data and to avoid the measure-
ment error in the vicinity of speed-zero)
* Polarity is made CCW with "+" and CW with "-".
 Setup the sampling rate to 0. (setup range to be 0-7.)
(3) Execute the frequency characteristic analysis.

<Remarks>
» Make sure that the revolution does not exceed the travel limit before the measurement.
Standard revolutions are,
Offset (r/min) x 0.017 x (sampling rate +1)
Larger the offset, better measurement result you can obtain, however, revolutions may be increased.
» Set up Pr23 (Setup of adaptive filter mode) to O while you make measurement.

<Notes>

* When you set a larger value of offset than the amplitude setup and make the motor run to the one direction
at all time, you can obtain a better measurement result.

 Set up a smaller sampling rate when you measure a high frequency band, and a larger sampling rate when
you measure a low frequency band in order to obtain a better measurement result.

* When you set a larger amplitude, you can obtain a better measurement result, but noise will be larger.
Start a measurement from 50 [ r/min] and gradually increase it.

(Relation of Gain Adjustment and Machine Stiffness

In order to enhance the machine stiffness,

(1) Install the base of the machine firmly, and assemble them without looseness.

(2) Use a coupling designed exclusively for servo application with high stiffness.

(3) Use a wider timing belt. Belt tension to be within the permissible load to the motor shaft.

(4) Use a gear reducer with small backlash.

* Inherent vibration (resonance frequency) of the machine system has a large effect to the gain adjustment
of the servo.
You cannot setup a higher response of the servo system to the machine with a low resonance frequency
(machine stiffness is low).

awisnlpy
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Manual Gain Tuning (Basic)

Automatic Gain Setup Function

Outline

This function initializes control parameters and gain switching parameters to the gain setups corresponding
to the stiffness during auto-gain tuning, before executing a manual tuning.

Caution

When you execute the automatic gain setup function, stop the action first then make a change.

(How to Use )

Refer to P.72, "Fit-Gain Screen" of Preparation.
(1) Stop the action first.
(2) Start up the automatic gain setup function from the fit-gain screen of the front panel.

(3) will be displayed when the automatic gain setup completes normally, and

will be displayed when it completes with error.

(This display can be cleared by pressing any key.)
(4) If you want to store the measurement, write it to EEPROM.

(Parameters Which Are Automatically Set |

Parameters Which Are Automatically Set

Parameter No. Title of parameter
100 1st gain of position loopO
110 1st gain of velocity loopO
120 1st time constant of velocity loop integration]
130 1st filter of speed detection]
140 1st time constant of torque filter timed
180 2nd gain of position loop
190 2nd gain of velocity loopO
1A0 2nd time constant of velocity loop integration]
1BO 2nd filter of speed detectiond
1C 2nd time constant of torque filter

Parameters Which Setup Values Are Automatically Fixed

Parameter No. Title of parameter Setup value
150 Velocity feed forwardd 3000
160 Time constant of feed forward filterd 500
270 Instantaneous speed observerd oO
300 2nd gain setupd 10
310 1st control switching model] 10*10
320 1st delay time of control switching[ 300
330 1st level of control switching 500
340 1st Hysteresis of control switching 330
350 Switching time of position gaind 200
36 2nd mode of control switching 0

*1 In case of position and full-closed control, this becomes 10, and C
0 in case of velocity and torque control.



Manual Gain Tuning (Application) [Adjustment]

Instantaneous Speed Observer
Velocity [J Igrz?r?wgr% Motor {1

command - i
This function enables both realization of high response ' Current M
and reduction of vibration at stopping, by estimating ‘

. . Instantaneous [} )
the motor speed using a load model, hence improv- igggegjgpﬁsﬁeﬁrfvgrf-l(TOtaI S
ing the accuracy of the speed detection. Load model ¢ yyior ¢ |~
Position control lposmon

(Applicable Range Servo driver
This function can be applicable only when the following conditions are satisfied.

Conditions under which the instantaneous speed observer is activated

» Control mode to be either or both position control or/and velocity control.]
Pr02 = 0 : Position control
Pr02 = 1 : Velocity controll]

Control. model] o .
g Pr02 = 3 : Position and Velocity control]
0 Pr02 = 4 : Position control only(]
O Pr02 = 5 : Position control only[
Encoder * 7-wire absolute encoder

This function does not work properly or no effect is obtained under the following conditions.

Conditions which obstruct the instantaneous speed observer effect

» Gap between the estimated total load inertia (motor + load) and actual machine is large.O
e.g.) Large resonance point exists in frequency band of 300[ Hz] or below.O

Load Non-linear factor such as large backlash exists.(]

* Load inertia varies.O

« Disturbance torque with harmonic component is applied.]

Others « Settling range is very small.

(How to Use |
(1) Setup of inertia ratio (Pr20)

Set up as exact inertia ratio as possible.

» When the inertia ratio (Pr20) is already obtained through real-time auto-gain tuning and is applicable at
normal position control, use this value as Pr20 setup value.

* When the inertia ratio is already known through calculation, enter this calculated value.

* When the inertia ration is not known, execute the normal mode auto-gain tuning and measure the
inertia ratio.

awisnlpy

(2) Adjustment at normal position control
Refer to P.241, "Adjustment at Position Control Mode".

(3) Setup of instantaneous velocity observer (Pr27)

* You can switch the velocity detecting method to instantaneous velocity observer by setting up Pr27
(Setup of instantaneous speed observer) to 1.

* When you experience a large variation of the torque waveform or noise, return this to 0, and reconfirm
the above cautions and (1).

* When you obtain the effect such as a reduction of the variation of the torque waveform and noise,
search an optimum setup by making a fine adjustment of Pr20 (Inertia ratio) while observing the posi-
tion deviation waveform and actual speed waveform to obtained the least variation. If you change the
position loop gain and velocity loop gain, the optimum value of the inertia ratio (Pr20) might have been
changed, and you need to make a fine adjustment again.
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Manual Gain Tuning (Application)

Damping Control

Vibration 0
TR\ measurement(]

O u tl | n e Front edge vibrates‘.ﬂ
4 with O

This function reduces the vibration by removing sl o adge iaion 1 Drver " dplacement
. . L otor
the vibration frequency component from the : » travel

\ Couplin ‘Balld
‘PLC pling work L

command when the load end of the machine " Torque 0 L screw™ Machine
Egrﬂ%o;ng Damoi command Motor [3 , base
1 ampin it i current
vibrates. filtlz)ar o POS":;%r:]/[\ﬁlocnyH %grrmrtfglt F‘

Motor position

Servo driver

(Applicable Range )
This function can only be applicable when the following conditions are satisfied.

Conditions under which the damping control is activated
 Control mode to be either or both position control or/and full-closed control.O]
Pr02 = 0 : Position control[]
Control mode Pr02 = 3: 1st control mode of position and velocity controlO
Pr02 = 4 : 1st control mode of position control and torque control]
Pr02 = 6 : Full-closed control

When you change the parameter setup or switch with VS-SEL, stop the action first then execute.

This function does not work properly or no effect is obtained under the following conditions.

Conditions which obstruct the damping control effect
« Vibration is triggered by other factors than command (such as disturbance).O
Load « Ratio of resonance frequency and anti-resonance frequency is large.O
« Vibration frequency is out of the range of 10.0-200.0 [ Hz] .

(How to Use |

(1) Setup of damping frequency (1st : Pr2B, 2nd : Pr2D))
. . . Command O
Measure the vibration frequency of the front edge of the machine. | gpeeq
When you use such instrument as laser displacement meter, and can
directly measure the load end vibration, read out the vibration fre-
guency from the measured waveform and enter it to Pr2B or Pr2D
(Damping frequency).

(2) Setup of damping filter (1st: Pr2C, 2nd : Pr2E))
First, set up 0.

<— Position deviation

Calculation of O
vibration frequency

. . . Damping filter setup is O Damping filter setup is O
You can reduce the settling time by setting up larger | appropriate. too large.
value, however, the torque ripple increases at the <+——Torque saturation

command changing point as the right fig. shows. ML\
Setup within the range where no torque saturation

occurs under the actual condition. If torque satura- Torque]{'v\/( N

tion occurs, damping control effect will be lost. command
<Remark> Pr240 Switching model
Limit the damping filter setup with the following formula. o0 No switching ( Both of 2 are valid.)O
10.0 [ Hz] — Damping frequencg Damping filter setup O Switch with VS-SEL input.
= Damping frequency 10 Open : 1st damping filter(
. . . . . d Close : 2nd damping filterO]
(3) Setup of damping filter switching selection (Pr24) 0 Switch with command direction. Ol
You can switch the 1st or the 2nd damping filter de- 2 CCW : 1st damping filter(
pending on the vibration condition of the machine. CW : 2nd damping filter
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When in Trouble

What to Check ?

[ Isn't error code No. is displayed ? ]

Doesn't the power voltage vary ?0]
Is the power turned on ?0
Any loose connection ?

Aren't the parameter
setups wrong ?
4—[ Motor does not run. ]

Check the cause by referring to P.68, [
“ Display of Factor of No Motor Running” of O
Preparation, and then take necessary measure.

Is the connecting portion]
disconnected ?0]

(Broke wire, contact)d

Is the wiring correct ? O
Isn't the connector pulled off ?
Isn't the short wire pulled off ?

Host[l
controller

from the motor ?

Is abnormal noise generated [’]

A |S the wiring to CN X5 correct ?

Or aren't any wires pulled off ?

Isn't the electro-[]
magnetic brake [
engaged ?

Is the wiring to CN X6 correct ?
Or aren't any wires pulled off ?

— Is the wiring to CN X7 in case [
Ground of full-closed control correct ? O
Or aren't any wires pulled off ?

Isn't the connection
loose ?

i | External scale

Protective Function (What is Error Code ?)

« Various protective functions are equipped in the driver. When these are triggered, the motor will stall due
to error, according to P.43, "Timing Chart (When error occurs)"of Preparation, and the driver will turn the
Servo-Alarm output (ALM) to off (open).

* Error status ands their measures

» During the error status, the error code No. will be displayed on the front panel LED, and you cannot turn
Servo-ON.

* You can clear the error status by turning on the alarm clear input (A-CLR) for 120ms or longer.

* When overload protection is triggered, you can clear it by turning on the alarm clear signal (A-CLR) 10
sec or longer after the error occurs. You can clear the time characteristics by turning off the connection
between L1C and L2C or r and t of the control power supply of the driver.

* You can clear the above error by operating the front panel keys.

(Refer to P.73, "Alarm Clear Mode" of Preparation.)
* You can also clear the above error by operating the "PANATERM®".

<Remarks>
* When the protective function with a prefix of "*" in the protective function table is triggered, you cannot
clear with alarm clear input (A-CLR). For resumption, shut off the power to remove the cause of the error
and re-enter the power.
* Following errors will not be stored in the error history.
Control power supply under-voltage protection (Error code No. 11)
Main power supply under-voltage protection (Error code No. 13)

EEPROM parameter error protection (Error code No. 36)
EEPROM check code error protection (Error code No. 37)
Over-travel prohibition input protection (Error code No. 38)
Motor self-recognition error protection (Error code No. 95)
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[When in Trouble]

Protective Function (Detail of Error Code)

Protectivel
function

Error]
code No.

Causes

Measures

Control
power
supply
under-
voltage
protection

11

Voltage between P and N of the converter portion of the

control power supply has fallen below the specified value.[]

1)Power supply voltage is low. Instantaneous power
failure has occurred

2)Lack of power capacity...Power supply voltage has
fallen down due to inrush current at the main power-on.[]

3)Failure of servo driver (failure of the circuit)

Measure the voltage between lines of connector (L1C

and L2C) and terminal block (r and t).0]

1)Increase the power capacity. Change the power
supply.O

2)Increase the power capacity.[]

O

3)Replace the driver with a new one.

Over-
voltage
protection

Voltage between P and N of the converter portion of the

control power supply has exceeded the specified valuel

1)Power supply voltage has exceeded the permissible
input voltage. Voltage surge due to the phase-
advancing capacitor or UPS (Uninterruptible Power
Supply) have occurred.]

2)Disconnection of the regeneration discharge resistor [

O

O

3)External regeneration discharge resistor is not appro-
priate and could not absorb the regeneration energy.[]

4)Failure of servo driver (failure of the circuit)

Measure the voltage between lines of connector (L1,

L2 and L3). O

1)Enter correct voltage. Remove a phase-advancing
capacitor.[

O

O

2)Measure the resistance of the external resistor
connected between terminal P and B of the driver.
Replace the external resistor if the value is «.[]

3)Change to the one with specified resistance and
wattage. [J

4)Replace the driver with a new one.

Main power
supply
under-
voltage
protection

Instantaneous power failure has occurred between L1 and

L3 for longer period than the preset time with PréD (Main

power off detecting time) while Pr65 (LV trip selection at

the main power-off) is set to 1. Or the voltage between P

and N of the converter portion of the main power supply

has fallen below the specified value during Servo-ON.[]

1)Power supply voltage is low. Instantaneous power
failure has occurred O

O

2)Instantaneous power failure has occurred.J

0

3)Lack of power capacity...Power supply voltage has
fallen down due to inrush current at the main power-
on.[

4)Phase lack...3-phase input driver has been operated
with single phase input.C]

0

5)Failure of servo driver (failure of the circuit)

Measure the voltage between lines of connector (L1,

L2 and L3). O

0

O

O

0

1)Increase the power capacity. Change the power supply.
Remove the causes of the shutdown of the magnetic
contactor or the main power supply, then re-enter the power.[]

2)Set up the longer time to Pr6D (Main power off detecting
time). Set up each phase of the power correctly. 0

3)Increase the power capacity. For the capacity, refer
to P.32, "Driver and List of Applicable Peripheral
Equipments" of Preparation.(]

4)Connect each phase of the power supply (L1, L2 and
L3) correctly. For single phase, 100V and 200V
driver, use L1 and L3.0J

5)Replace the driver with a new one.

* Over-
current
protection

Current through the converter portion has exceeded

the specified value.[]

1)Failure of servo driver (failure of the circuit, IGBT or
other components)0]

2)Short of the motor wire (U, V and W)[

O

O

3)Earth fault of the motor wire[d

O

O

4)Burnout of the motor [J

O

5)Poor contact of the motor wire.(J

O

6)Melting of the relays for dynamic brake due to
frequent Servo-ON/OFF operation [

7)The motor is not applicable to the driver.[]

O

8)Timing of pulse input is same as or earlier than
Servo-ON.[

9)Overheating of the dynamic brake circuit (F-frame

only)

O

0

1)Turn to Servo-ON, while disconnecting the motor. If
error occurs immediately, replace with a new driver.[J

2)Check that the motor wire (U, V and W) is not
shorted, and check the branched out wire out of the
connector. Make a correct wiring connection. [

3)Measure the insulation resistance between motor
wires, U, V and W and earth wire. In case of poor
insulation, replace the motor.OJ

4)Check the balance of resister between each motor
line, and if unbalance is found, replace the motor.0

5)Check the loose connectors. If they are, or pulled
out, fix them securely. [

6)Replace the driver. Prohibit the run/stop operation
with Servo-ON/OFF.0]

7)Check the name plate and capacity of the motor and
driver, and replace with motor applicable to the driver.

8)Enter the pulses 100ms or longer after Servo-ON.O

0

9)Discontinue the run/stop operation with Servo ON-OFF-. |
Allow approx. 3 minutes pause when the dynamic
brake is activated during high-speed running.

* Over-heat
protection

Temperature of the heat sink or power device has been

risen over the specified temperature. U

1)Ambient temperature has risen over the specified
temperature.[

2)Over-load

O

O

1)Improve the ambient temperature and cooling
condition.O

2)Increase the capacity of the driver and motor.[]
Set up longer acceleration/deceleration time.[]
Lower the load.
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When in Trouble

Protectivel
function

Error(]
code No.

Causes

Measures

Over-load
protectiond

16

Torque command value has exceeded the over-load

level set with Pr72 (Setup of over-load level) and

resulted in overload protection according to the time

characteristics (described later)[

1)Load was heavy and actual torque has exceeded the
rated torque and kept running for a long time. [

2)Oscillation and hunching action due to poor
adjustment. |

Motor vibration, abnormal noise.

setup error. O

3)Miswiring, disconnection of the motor. [J

0

O

O

0

4)Machine has collided or the load has gotten heavy.
Machine has been distorted. O

5)Electromagnetic brake has been kept engaged.O

O

6)While wiring multiple axes, miswiring has occurred by
connecting the motor cable to other axis.[J

7)Pr72 setup has been low.

Inertia ratio (Pr20)

Check that the torque (current) does not oscillates nor

fluctuate up an down very much on the graphic screen

of the PANATERM®. Check the over-load alarm display
and load factor with the PANATERM®.0

1)Increase the capacity of the driver and motor. Set up
longer acceleration/deceleration time. Lower the load.[]

2)Make a re-adjustment.l]

O

0

O

3)Make a wiring as per the wiring diagram. Replace the
cables.[

OQonnect the black (W phase), white (V phase) and
red (U phase) cables in sequence from the bottom at
the CN X2 connector.[

4)Remove the cause of distortion. Lower the load.[]

O

5)Measure the voltage between brake terminals.
Release the brake O

6)Make a correct wiring by matching the correct motor
and encoder wires.[J

7)Set up Pr72 to 0. (Set up to max. value of 115% of
the driver)

* Qver- 18 |Regenerative energy has exceeded the capacity of|Check the load factor of the regenerative resistor on
regeneration regenerative resistor. 0J the monitor screen of the PANATERM® Do not use in
load O the continuous regenerative brake application.[]
protection 1)Due to the regenerative energy during deceleration | 1)Check the running pattern (velocity monitor). Check
caused by a large load inertia, converter voltage has| the load factor of the regenerative resistor and over-
risen, and the voltage is risen further due to the lack| regeneration warning display. Increase the capacity
of capacity of absorbing this energy of the| of the driver and the motor, and loosen the
regeneration discharge resistor.[] deceleration time. Use the external regenerative
ad resistor. O
2)Regenerative energy has not been absorbed in the | 2)Check the running pattern (speed monitor). Check
specified time due to a high motor rotational speed. 0| the load factor of the regenerative resistor. Increase
O the capacity of the driver and the motor, and loosen
O the deceleration time. Lower the motor rotational
O speed. Use an external regenerative resistor. [J
3)Active limit of the external regenerative resistor has | 3)Set up Pr6C to 2.
been limited to 10% duty.
<Remarks>[]
Install an external protection such as thermal fuse without fail when you set up Pr6C to 2. Otherwise,
regenerative resistor loses the protection and it may be heated up extremely and may burn out.
* Encoder 21 |Communication between the encoder and the driver |+ Make a wiring connection of the encoder as per the
communi- has been interrupted in certain times, and| wiring diagram. Correct the miswiring of the
cation error disconnection detecting function has been triggered. connector pins. Note that the encoder cable to be
protection connected to CN X6.0
e Secure the power supply for the encoder of
* Encoder 23 | Communication error has occurred in data from the | DC5V5% (4.75-5.25V)...pay an attention especially
communi- encoder. Mainly data error due to noise. Encoder| When the encoder cables are long.0 '
cation 0 cables are connected, but communication data has|* Separate the encoder cable and the motor cable if
data error O some errors. they are bound t_ogether.D B
) e Connect the shield to FG...Refer to P.38, "Wiring to
protection the Connector, CN X6" of Preparation.
Position 24 |Deviation pulses have exceeded the setup of Pr70|0
deviation (Setup of position deviation excess). [ O
excess 1)The motor movement has not followed the command.[l1)Check that the motor follows to the position
protection O command pulses. Check that the output toque has

]
O
O
]
O
O

2)Setup value of Pr70 (Setup of position deviation

not saturated in torque monitor. Make a gain
adjustment. Set up maximum value to Pr5E (Setup of
1st torque limit) and Pr5F (2nd torque limit setup).
Make a encoder wiring as per the wiring diagram.
Set up the longer acceleration/deceleration time.
Lower the load and speed.[]

2)Set up a larger value to Pr70, or set up O (invalid).

excess) is small.
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[When in Trouble]

Pfruontgtcig\r/]eD ch)Edr .;c,ifoD Causes Measures
* Hybrid 25 | Position of load by the external scale and position of | + Check the connection between the motor and the load.[
deviation the motor by the encoder slips larger than the setup |« Check the connection between the external scale and
excess pulses with Pr7B (Setup of hybrid deviation excess) at| the driver. O
error full-closed control. e Check that the variation of the motor position
. (encoder feedback value) and the load position
protection X .
(external scale feedback value) is the same sign
when you move the load.lJ
Check that the numerator and denominator of the
external scale division (Pr78, 79 and 7A) and reversal
of external scale direction (Pr7C) are correctly set.
Over-speed 26 | The motor rotational speed has exceeded the setup |+ Do not give an excessive speed command.[]
protection value of Pr73 (Over-speed level setup) » Check the command pulse input frequency and divi-
sion/multiplication ratio.[]
* Make a gain adjustment when an overshoot has
occurred due to a poor gain adjustment.(]
* Make a wiring connection of the encoder as per the
wiring diagram. J
» Set up Pr73 to 0 (Set up to motor max. speed x 1.2.)
Electronic 27 Division and multiplication ratio which are set up with | « Check the setup values of Pr48 to 4B. [
gear error the 1st and the 2nd numerator/denominator of the [¢ Set up the division/multiplication ratio so that the
protection electronic gear (Pr48 to 4B) are not appropriate. command pulse frequency after division.
multiplication may become less than 80Mpps at
deviation counter input portion, and 3Mpps at
command input portion.
* External 28 | Communication error has occurred in data from the |+ Secure the power supply for the encoder of DC5+5%
scale com- encoder. Mainly data error due to noise. Encoder| (4.75-5.25V)...pay attention especially when the
munication cables are connected, but communication date has| encoder cables are long.]
data error some error. e Separate the encoder cable and the motor cable if
protection they are bound.together. O B _
« Connect the shield to FG...refer to wiring diagram.
Deviation 29 |Deviation counter value has exceeded 227 (134217728). |+ Check that the motor runs as per the position com-
counter mand pulses.lJ
overflow » Check that the output toque has not saturated in
protection torque momtor._l]
* Make a gain adjustment.[]
e Set up maximum value to Pr5E (1st torque limit
setup) and Pr5F (2nd torque limit setup).C)
« Make a wiring connection of the encoder as per the
wiring diagram.
Software 34 | The motor position has exceeded the range set with | Refer to P.258,"Software Limit Function" before using
limit O software limit.(] this.[
protection 1)Gain has not matched up.O 1)Check the gain (balance of position loop gain and ve-
ad locity loop gain) and the inertia ratio.[]
2)Setup value of Pr26 (Software limit setup) is small. 2)Setup a larger value to Pr26.
* External 35 |Communication between the external scale and the |+ Make a wiring connection of the external scale as per
scale com- driver has been interrupted in certain times, and| the wiring diagram. [J
munication disconnection detecting function has been triggered. « Correct the miswiring of the connector pins.
error [
protection
* EEPROM 36 |Data in parameter storage area has been damaged | Set up all parameters again.C
parameter when reading the data from EEPROM at power-on. « If the error persists, replace the driver (it may be a
error O failure.) Return the product to the dealer or
protection manufacturer.
* EEPROM 37 Data for writing confirmation to EEPROM has been | Replace the driver. (it may be a failure). Return the
check code damaged when reading the data from EEPROM at|product to a dealer or manufacturer.
error D pOWGI’-On.
protection
Over-travel 38 |Connection of both CW and CCW over-travel inhibit |+ Check that there are not any errors in switches, wires
inhibit O input (CWL, Pin-8/CCW, Pin-9) to COM- have been| or power supply which are connected to CW/CCW
input O opened, while Pr04 (Over-travel inhibit input setup) is 0.00 over-travel inhibit input. Check that the rising time of
protection Or either one of the connection of CW or CCW over-| the control power supply (DC12-24V) is not slow.

travel inhibit input to COM- has been opened, while

Pr04 is set to 2.
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When in Trouble

ahoggﬁg\rl]em cc|>Edr écﬁfom Causes Measures
Analog 39 |Higher voltage has been applied to the analog | Set up Pr71 (Setup of analog input excess) correctly.
input command input (SPR : CN X5, Pin-14) than the value | Check the connecting condition of the connector, CN
excess that has been set by Pr71 (Analog input excess setup)d| X5.0
protection This protective function is validated when SPR/TRQR/ |« Set up a larger value to Pr57 (Filter setup of Velocity
SPL is valid such cases as, [ command).J
1)Velocity control O e Set up Pr71 to O and invalidate the protective
when Pr02 (Control mode setup) is setto 1, 3 or 5and| function.
Pro5 (Velocity setup internal/external switching) is
set to 0 or 2, and when analog velocity command is
selected and speed zero clamp is invalidated. (veloc-
ity command is not zero).J
2)Torque control O
when Pr02 (Control mode setup) is set to 2 or 4 and
Pr5B (Torque command selection) is set to 0. 3)Tor-
que control O
when Pr02 (Control mode setup) is set to 2, 4 or 5
and(Pr5B (Torque command selection) is set to 1,
and speed zero clamp is invalidated (Velocity com-
mand is not zero.)
Absolute 40 |Voltage of the built-in capacitor has fallen below the | After connecting the power supply for the battery, clear
system specified value because the power supply or battery [the absolute encoder. (Refer to P.271, "Setup
down error for the 17-bit absolute encoder has been down. (Initialization) of Absolute Encoder" of Supplement.)
protection You cannot clear the alarm unless you clear the
absolute encoder.
* Absolute 41 | Multi-turn counter of the 17-bit absolute encoder has|s Set up an appropriate value to PrOB (Absolute
counter exceeded the specified value. encoder setup) .0J
over error « Limit the travel from the machine origin within 32767
protection revolutions.
Absolute 42 | The motor speed has exceeded the specified value [+ Check the supply voltage at the encoder side
over-speed when only the supply from the battery has been| (5V+5%)0
error supplied to 17-bit encoder during the power failure.  Check the connecting condition of the connector, CN
protection X6. U
¢ You cannot clear the alarm unless you clear the
absolute encoder.
* Absolute 44 | Single turn counter error of 17-bit absolute encoder | Replace the motor.
single turn has been detected.[]
counter Single turn counter error of 2500[ P/r] , 5-wire serial
error encoder has been detected.
protection
* Absolute 45 | Multi turn counter error of 17-bit absolute encoder has | Replace the motor.
multi-turn been detected.
counter Multi turn counter error of 2500[ P/r] , 5-wire serial
error encoder has been detected.
protection
Absolute 47 |17-bit absolute encoder has been running at faster | Arrange so as the motor does not run at power-on.
status error speed than the specified value at power-on.
protection
* Encoder 0| 48 Missing pulse of Z-phase of 2500[ P/r] , 5-wire serialThe encoder might be a failure. Replace the motor.
Z-phase encoder has been detected
error
protection
* Encoder 49 CS signal logic error of 2500[ P/r] , 5-wire serial encodeiThe encoder might be a failure. Replace the motor.
CS signal has been detected
error
protection
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[When in Trouble]

Pfruorfgﬁg\r/]em ccimzdr g?\lroD Causes Measures
* External 50 |Bit O of the external scale error code (ALMC) has been | Remove the causes of the error, then clear the external
scale turned to 1.0J scale error from the front panel.OJ
status 0 Check the specifications of the external scale. And then, shut off the power to reset.
error
protection
* External 51 | Bit 1 of the external scale error code (ALMC) has been
scale turned to 1.0J
status 1 Check the specifications of the external scale.
error
protection
* External 52 |Bit 2 of the external scale error code (ALMC) has been
scale turned to 1.0J
status 2 Check the specifications of the external scale.
error
protection
* External 53 |Bit 3 of the external scale error code (ALMC) has been
scale turned to 1.0J
status 3 Check the specifications of the external scale.
error
protection
* External 54 |Bit 4 of the external scale error code (ALMC) has been
scale turned to 1.0J
status 4 Check the specifications of the external scale.
error
protection
* External 55 |Bit 5 of the external scale error code (ALMC) has been
scale turned to 1.0J
status 5 Check the specifications of the external scale.
error
protection
CCWTL 65 Higher voltage than =10V has been applied to the |s Check the connecting condition of connector, CN X5.[J
input analog command input (CCWTL : CN X5, Pin-16)0 « Set the CCWTL voltage within £10V.
excess This protective function is validated when CCWTL is
protection valid such cases as,
1) Torque control [
when Pr02 (Control mode setup) is 5, or Pr02 is2 or 4
and when Pr5B (Torque command selection) is 1. [
2) Position control, Velocity control and Full-closed
control when Pr03 (Torque limit selection) is 0.
CWTL input 66 |Higher voltage than 10V has been applied to the |« Check the connecting condition of connector, CN X5.0
excess analog command input (CCWTL : CN X5, Pin-18)0J « Set the CWTL voltage within +10V.
protection This protective function is validated when CCWTL is
valid such case as,]
1) Position control, Velocity control and Full-closed
control when Pr03 (Torque limit selection) is 0.
* Motor 95 | The motor and the driver has not been matched. Replace the motor which matches to the driver.
automatic
recognition
error
protection
* Other error] Other | Control circuit has malfunctioned due to excess noise |« Turn off the power once, then re-enter.[]
No or other causes.[] « If error repeats, this might be a failure.[]

Some error has occurred inside of the driver while
triggering self-diagnosis function of the driver.

Stop using the products, and replace the motor and
the driver. Return the products to the dealer or
manufacturer.

257

=
(¢°]
=}
=
_|
=
o
c
=
(9]




When in Trouble

* Time characteristics of Errl6 (Overload protection)

time [ sec] Overload protection time characteristics (Motor type M* MA)

100
I MAMALLOOWO]
. MQMAL100W — 400W0J
\ T MAMALR00W — 750W[]
10 L1 NEBREY! MSMALLKW — 5kW0
N s ----< MDMAKW — 5kW[
e O o MHMACLKW — 5kW[J
3 —— L[ ol X B MFMAX00W — 4.5kW[J
: =T =S MGMALD0OW — 4.5kW0]
1 =L -
01 1:15
100 150 200 250 300 350 400 450 500 torque [ 100%)]
timfoloseCJ Overload protection time characteristics (Motor type M* MD)
45*\ MSMDE0W
AN { MSMDL100W (100V)0]
ARNNIN —--—  MSMD[100W (200V)0
CNCINNE S e { MSMD[200W0]
10 NP O r e | MSMDI#00WO
NS e e e | - MSMDLY50W0
= ~~ — = .--.\'--:-' <= U
i ™ ~l_| T ~~-T_ "~-;._"-~-.___ u
1 4p i bt S
0.1 1:15
100 150 200 250 300 350 400 450 500 torque [ 100%)]

* Software Limit Function

1)Outline
You can make an alarm stop of the motor with software limit protection (Error code No.34) when the
motor travels exceeding the movable range which is set up with Pr26 (Set up of software limit) against the
position command input range.
You can prevent the work from colliding to the machine end caused by motor oscillation.

2) Applicable range
This function works under the following conditions.

Conditions under which the software limit works

« Either at position control mode or full-closed control model
Pr02 = 0 : Position control[
Control model] Pr02 = 3: 1st control mode of Position control/Velocity control

Ood

O Pr02 = 4 : 1st control mode of Position control/torque control[
g Pr02 = 6 : Full-closed control O
O (1) at Servo-ON O
O (2) when Pr26 (Software limit setup) is other than 0. O
0 (3) After the last clearance of the position command input range (0 clearance), the movable range
0 0 of the motor is within 2147483647 for both CCW and CW direction. O
Others

Once the motor gets out of the (3) condition, the software limit protection will be invalidated
until the later mentioned "5) Condition under which the position command input range is
cleared" is satisfied. The position command input range will be 0-cleared when the motor gets
out of the conditions of (1) and (2).
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[When in Trouble]

3) Cautions

 This function is not a protection against the abnormal position command.

» When this software limit protection is activated, the motor decelerates and stops according to Pr68
(Sequence at alarm).
The work (load) may collide to the machine end and be damaged depending on the load during this
deceleration, hence set up the range of Pr26 including the deceleration movement.

 This software limit protection will be invalidated during the trial run and frequency characteristics func-
tioning of the PANATERM®.

4) Example of movement
(1) When no position command is entered (Servo-ON status),
The motor movable range will be the travel range which is set at both sides of the motor with Pr26
since no position command is entered. When the load enters to the Err34 occurrence range (oblique
line range), software limit protection will be activated.

Motor 77777 | oad WZLZZZZ7777777777777777777777777777777

=

‘Pr26 ‘Pr26‘

Motor[J
Err34 occurrence range| movable[]| Err34 occurrence range

range _

(2) When the load moves to the right (at Servo-ON),
When the position command to the right direction is entered, the motor movable range will be ex-
panded by entered position command, and the movable range will be the position command input
range + Pr26 setups in both sides.

_— =

'
1
VIIIIIIITIIIIIIIIIIIIIIIIICAIIIIIIIIIIIIIINS Load 77777177771
[

Motor

=

—_— 7 Position commandO ——
Pr26 Input range Pr26
- S
Err34 occurrence range ad Err34 occurrence range
Motor movable range

-t -t
et -t

(3) When the load moves to the left (at Servo-ON),
When the position command to the left direction, the motor movable range will be expanded further.

< -

1 '
| ' H

Motor :| (77777774 | 0ad |Z77777777777777777777777777 777777773717 /77 17771
] H

________ 4 PR

IE— Position commandO —
‘prz(i input range Przq

Err34 occurrence range d Err34 occurrence range
Motor movable range

-
-t

-
.
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5) Condition under which the position command input range is cleared
The position command input range will be 0-cleared under the following conditions.
» when the power is turned on.
« while the position deviation is being cleared (Deviation counter clear is valid, Pr66 (Sequence at over-
travel inhibition) is 2 and over-travel inhibition input is valid.)
* At the starting and the finishing of the normal auto-gain tuning.

259



Troubleshooting

(Motor Does Not Run ) When the motor does not run, refer to P.68, "Display of Factor of No-Motor

Running" of Preparation as well.

Classification

Causes

Measures

Parameter(]

Setup of the control
mode is not correct [J
]

Check that the present control
mode is correct with monitor
mode of the front panel. O

1)Set up Pr02 (Setup of control mode) again. ad
2)Check that the input to control mode switching (C-MODE) of
the CN X5 is correct, when Pr0O3 is set to 3-5. [

Selection of torque
limit is not correct OJ
0
O

Check that the external analog
input (CWTL/CCWTL) is not
used for the torque limit.J

g

1)Set up Pr03 (Selection of torque limit) to 0 and apply -9 [ V] t
CWTLand +9[ V] to CCWTL when you use the external input]
2)Set up Pr03 (Selection of torque limit) to 1 and set up the max. value
to Pr5E (Setup of 1st torque limit) when you use the parameter value.[]

o

oooooooooo

Setup of electronic
gear is not correct.
(Position/Full-closed)
0

Check that the motor moves by
expected revolution against the
command pulses.lJ

0

1)Check the setups of Pr48-4B again. ad

2)Connect the electronic gear switching input (DIV) of CN X5 to
COM-, or invalidate the division/multiplication switching by
setting up the same value to Pr48 and Pr49.0J

2
=
«
O

Servo-ON input of CN
X5 (SRV-ON) is open.]
O

CW/CCW over-travel
inhibit input of CN X5

Check that the input signal No.0O
or No.03 does not show "-", with
monitor mode of the front panel.[]
Check that the input signal
N0.02 or No0.03 does not show

Check and make a wiring so as to connect the SRV-ON input to
COM-.00

O

O

1)Check and make a wiring so as to connect both CWL and

(CWTL/CCWTL) is
open. [
Command pulse input

"A", with monitor mode of the
front panel. O
Check that the input pulse

CCWL inputs to COM-. [
2)Set up Pr04 (Setup of over-travel inhibit input) to 1 (invalid)
and reset the power. [

setup is incorrect.
(Position/Full-closed)]
O

0

counts and variation of com-
mand pulse sum does not slips,
with monitor mode of the front
panel.0]

1)Check that the command pulses are entered correctly to the
direction selected with Pr40 (Selection of command pulse input).
2)Check that the command pulses are entered correctly in the
format selected with Pr42 (Setup of command pulse input mode).[]

Command pulse input
inhibition (INH) of CN
X5 is open.[
(Position/Full-closed)]

Check that the input signal
No0.08 does not show "A", with
monitor mode of the front panel.[]
O

1)Check and make a wiring so as to connect the INH input to
COM-. O

2)Set up Pr43 (Invalidation of command pulse inhibition input) to
1 (invalid).O

Counter clear input
(CL) of CN X5 is
connected to COM-. O
(Position/Full-closed)]

Check that the input signal
No.OA does not show "A" , with
monitor mode of the front panel.[]
d

1)Check and make wiring so as to open the CL input 2)Set up
Pr4E (Counter clear input mode) to 2 (invalid).[

O

O

Speed command is
invalid (Velocity) O
O
0
O
O

Check that the velocity com-
mand input method (external
analog command/internal veloci-
ty command) is correct.[]

a

d

1)Check the setups of Pr50-52 again by setting up Pr05
(Internal or external switching of speed setup) to 0, when you
use the external analog command.[J

2)Set up Pr53-56 and Pr74-77 by setting up PrO5 (Internal or
external switching of speed setup) to either one of 1, 2 or 3,
when you use the internal speed command.[]

Speed zero clamp
input (ZEROSPD) of
CN X5 is open.J
(Velocity/Torque) UJ

Check that the input signal
No0.05 does not show "A" , with
monitor mode of the front panel.[]
a

1)Check and make wiring so as to connect speed zero clamp
input to COM-. [
2)Set up Pr06 (Selection of ZEROSPD input) to O (invalid). O
0

Torque command is
invalid (Torque)

O

O

O

0

Check that the torque command
input method (SPR/TRQR input,
CCWTL/TRQR input) is correct.[]
O
O
a

1)Check that the input voltage is applied correctly by setting up
Pr5B (Selection of torque command) to 0, when you use
SPR/TRQR input.O]

2)Check that the input voltage is applied correctly by setting up
Pr5B (Selection of torque command) to 1, when you use the
CCWTL/CWTL input.0J

I e e e e e e

Velocity control is
invalid (Torque)

Check that the velocity limit input
method (internal velocity, SPR/

1)Set up the desired value to Pr56 (Speed setup/4th speed) by
setting up Pr5B (Selection of torque command) to 0, when

O TRQR/SPL input) is correct. [ you use the internal speed.[]
O O 2)Check that the input voltage is applied correctly by setting up
O ad Pr5B Selection of torque command) to 1, when you use the
0 a SPR/TRQR/SPL input.0
Installation | Main power is shut off.] Check that the output signal | Check the wiring/voltage of main power of the driver (L1, L2 and
0 No.0 does not show "-", with|L3). O
ad monitor mode of the front panel.(]] O

The motor shaft drags,
the motor does not
run.

1)Check that you can turn the motor
shaft, after turning off the power
and separate it from the machine.[]
2)Check that you can turn the motor
shaft while applying DC24V to the
brake in case of the motor with

electromagnetic brake.

If you cannot turn the motor shaft, consult with the dealer for
repair.
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(Unstable Rotation (Not Smooth) |

[When in Trouble]

(Motor Runs Slowly Even with Speed Zero at Velocity Control Mode

Classification

Causes

Measures

1) Servo-ON signald

O

O

2) CW/CCW torque limit input signall]
O

O

O

3) Deviation counter input signall]
O

O

O

4) Speed zero clamp signall

O

O

O

5) Command pulse inhibition input(]
O

O

0

ParameterJ Setup of the control mode is not correct.[] If you set up Pr02 to 1(Velocity control mode) by mistake at position
g d control mode, the motor runs slowly at servo-ON due to speed command
] d offset. Change the setup of Pr02 to 0. [J

Adjustment Gain adjustment is not proper. O Increase the setup of Prll, 1st velocity loop gain. Enter torque filter of
0 ad Pr14 and increase the setup of Pr1l again. O

0 Velocity and position command are not|Check the motor movement with check pin of the front panel or the
0 stable.[] waveform graphic function of the PANATERM®. Review the wiring,
0 0 connector contact failure and controller. O

Wiring Each input signal of CN X5 is chattering. | 1)Check the wiring and connection between Pin29 and 41 of the

connector, CN X5 using the display function of I/O signal status.
Correct the wiring and connection so that the Servo-ON signal can be
turned on normally. Review the controller. [

2)Check the wiring and connection between Pin-18 and 17, 16 and 17 of
the connector, CN X5 using tester or oscilloscope. Correct the wiring
and connection so that CW/CCW torque limit input can be entered
normally.O]

3)Check the wiring and connection between Pin-30 and 41, 16 and 17 of
the connector, CN X5 using display function of 1/0O signal status.
Correct the wiring and connection so that the deviation counter input
can be turned on normally. Review the controller.[J

4)Check the wiring and connection between Pin-26 and 4lof the
connector, CN X5 using Display function of I/O signal status. Correct
the wiring and connection so that the speed zero clamp input can be
entered normally. Review the controller.(]

5)Check the wiring and connection between Pin-33 and 4lof the
connector, CN X5 using display function of 1/0O signal status. Correct
the wiring and connection so that the command pulse inhibition input
can be entered normally. Review the controller.(]

Noise is on the velocity command. [
O
O

Use a shield cable for connecting cable to the connector, CN X5.00
Separate the power line and signal line (30cm or longer) in the separate
duct.O

Slip of offset

Check the voltage between Pin-14 and 15 (speed command input) using
a tester or an oscilloscope. Adjust the Pr52 value so that the motor

stops.
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Troubleshooting

(Positioning Accuracy Is Poor

Classification Causes Measures
System U Position command is not correct.[] Count the feedback pulses with a monitor function of the PANATERM® or
a O feedback pulse monitor mode of the console while repeating the
g ad movement of the same distance. If the value does not return to the same
g O value, review the controller. Make a noise measure to command pulse.lJ
g Captures the positioning complete signal | Monitor the deviation at positioning complete signal reception with a
g at the edge. O check pin (IM) or the waveform graphic function of the PANATERM®.
a ] Make the controller capture the signal not at the edge but with some time
g O allowance. O
g Shape or width of the command pulse is | If the shape of the command pulse is broken or narrowed, review the
g not per the specifications. [ pulse generating circuit. Make a noise measure.[]
g Noise is superposed on deviation coun- | Make a noise measure to external DC power supply and make no wiring
0 ter clear input CL (CN X5, Pin-5). 0J of the unused signal lines.
Adjustment O Position loop gain is small.0) Check the position deviation with the monitor function of the PANATERM®
g ad or at the monitor mode of the console.O
a ] Increase the setup of Pr10 within the range where no oscillation occurs.[
Parameter [J Setup of the positioning complete range | Lower the setup of Pr60 within the range where no chattering of
g is large. [J complete signal occurs. [J
a Command pulse frequency have excee- | Lower the command pulse frequency. Change the division/multiplication
a ded 500kpps or 2Mpps.O ratio of 1st and 2nd numerator of command division/multiplication, Pr48
a O and Pr4B. Use a pulse line interface exclusive to line driver when pulse
g ad line interface is used. O
g Setup of the division/multiplication is not | Check if the repetition accuracy is same or not. If it does not change, use
g correct. O a larger capacity motor and driver. O
g Velocity loop gain is proportion action at| Set up Pr12 and PrlA of time constant of velocity loop integration to
g motor in stall.00 999 or smaller.O
a O * Review the wiring and connection so that the connection between Pin-
g O 27 and 41 of the gain switching input connector, CN X5 becomes off
g O while you set up Pr30 of 2nd gain setup, to 1. [J
WiringO Each input signal of CN X5 is chattering. | O O
g 1) Servo-ON signal O 1)Check the wiring and connection between Pin29 and 41 of the
a ] connector, CN X5 using the display function of 1/0O signal status.
a O Correct the wiring and connection so that the servo-On signal can be
a O turned on normally. Review the controller. [
g 2) Deviation counter clear input signall] | 2)Check the wiring and connection between Pin-30 and 41, 16 and 17 of
g O the connector, CN X5 using display function of 1/0 signal status.
a O Correct the wiring and connection so that the deviation counter clear
a ] input can be turned on normally. Review the controller.C]
a 3) CW/CCW torque limit input signal [ | 3 Check the wiring and connection between Pin-18 and 17, 16 and 17 of
a O the connector, CN X5 using tester or oscilloscope. Correct the wiring
g O and connection so that CW/CCW torque limit input can be entered
g O normally. O
d 4) Command pulse inhibition input [ 4)Check the wiring and connection between Pin-33 and 4lof the
a ] connector, CN X5 using display function of 1/0 signal status. Correct
a O the wiring and connection so that the command pulse inhibition input
a ] can be entered normally. Review the controller.(]
Installation Load inertia is large. Check the overshoot at stopping with graphic function of the PANATERM®.

If no improvement is obtained, increase the driver and motor capacity.
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(Origin Point Slips |

[When in Trouble]

Classification

Causes

Measures

dog sensor) output O

System [ Z-phase is not detected.[] Check that the Z-phase matches to the center of proximity dog. Execute
a O the homing matching to the controller correctly.]

d Homing creep speed is fast[] Lower the homing speed at origin proximity. Or widen the origin sensor.[]
O 0 O

Wiring Chattering of proximity sensor (proximity | Check the dog sensor input signal of the controller with oscilloscope. O

Review the wiring near to proximity dog and make a noise measure or

O reduce noise. [

Noise is on the encoder line. O Reduce noise (installation of noise filter or ferrite core), shield treatment
g of I/F cables, use of a twisted pair or separation of power and signal
O lines.O

No Z-phase signal output [J Check the Z-phase signal with oscilloscope. Check that the Pin-13 of the
| connector, CN X5 is connected to the earth of the controller. Connect the
O earth of the controller because the open collector interface is not
O insulated. Replace the motor and driver. Request for repair.[]

Miswiring of Z-phase output

Check the wiring to see only one side of the line driver is connected or
not. Use a CZ output (open collector if the controller is not differential
input.

(Abnormal Motor Noise or Vibration )

Classification

Causes

Measures

0

Wiring O Noise is on the speed command.l] Measure the speed command inputs of Pin-14 and 15 of the connector,
a ad CN X5 with an oscilloscope. Reduce noise (installation of noise filter or
a g ferrite core), shield treatment of I/F cables, use of a twisted pair,
[l 0 separation of power and signal lines.[J

AdjustmentO Gain setup is large. O Lower the gain by setting up lower values to Pr1l and 19, of velocity
a O loop gain and Pr10 and 18 of position loop gain.[]

Installation Velocity detection filter is changed.[ Enlarge the setup of Prl3 and 1B, velocity detection filter within the

range where noise level is acceptable, or return to default value.l]

Resonance of the machine and 0

Re-adjust Prl14 and 1C (Torque filter). Check if the machine resonance

the motor. O exists or not with frequency characteristics analyzing function of the
O PANATERM®. Set up the notch frequency to Pr1D or Pr28 if resonance
ad exists. [
Motor bearing(J Check the noise and vibration near the bearing of the motor while
g running the motor with no load. Replace the motor to check. Request for
0 repair. [

Electro-magnetic sound, gear noise,
rubbing noise at brake engagement, hub
noise or rubbing noise of encoder

Check the noise of the motor while running the motor with no load.
Replace the motor to check. Request for repair.
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Troubleshooting

(Overshoot/Undershoot ) (Overheating of the Motor (Motor Burn-Out) |

Classification

Causes

Measures

AdjustmentO Gain adjustment is not proper.OJ Check with graphic function of PANATERM® or velocity monitor (SP) or

O O torque monitor (IM). Make a correct gain adjustment. Refer to P.226 of

0 O Adjustment.[]

Installation Load inertia is large.] Check with graphic function of PANATERM® or velocity monitor (SP) or
g torque monitor (IM). Make an appropriate adjustment. Increase the motor
0 and driver capacity and lower the inertia ratio. Use a gear reducer. [J

Looseness or slip of the machine[
O

Review the mounting to the machine.O
d

Ambient temperature, environment [J
O

Lower the temperature with cooling fan if the ambient temperature
exceeds the predications.[J

Stall of cooling fan, dirt of fan ventilation
ductO

Check the cooling fans of the driver and the machine. Replace the driver
fan or request for repair.C]

Mismatching of the driver and the motor

Check thé&l name plates of the driver and the motor. Select a correct

O combination of them referring to the instruction manual or catalogue. [
Failure of motor bearingl] Check that the motor does not generate rumbling noise while turning it
g by hand after shutting off the power. Replace the motor and request for
0 repair if the noise is heard. [J

Electromagnetic brake is kept engaged
(left un-released).0)

Check the voltage at brake terminals. Apply the power (DC24V) to
release the brake. 0

Motor failure (oil, water or others)[
O

Avoid the installation place where the motor is subject to high
temperature, humidity, oil, dust or iron particles. [J

Motor has been turned by external force
while dynamic brake has been engaged.

Check the running pattern, working condition and operating status, and
inhibit the operation under the condition of the left.

(Motor Speed Does Not Reach to the Setup )

(Motor Revolutions (Travel) Is Too Large or Small]

Classification

Causes

Measures

O

Parameter] Velocity command input gain is not cor- | Check that the setup of Pr50, speed command input gain, is made so as
U rect.[] to make the setup of 500 makes 3000 r/min.[J
Adjustment Position loop gain is low.O Set up Pri0, position loop gain to approx. 100.0

O

Division/Multiplication is not proper.

Set up correct values to Pr48, 1st numerator of electronic gear, 4A,
numerator multiplier of electronic gear and 4B, denominator of electronic
gear. Refer to parameter setup at each mode.

(Parameter Returns to Previous Setup )

Classification

Causes

Measures

Parameter

No writing to EEPROM has been carried
out before turning off the power.

Refer to P.70, "How to Operate-EEPROM Writing" of Preparation.

( Display of "Communication port or driver cannot be detected" Appears on the Screen While Using the PANATERM®, )

Classification

Causes

Measures

Wiring

Communication cable (for RS232C) is
connected to the connector, CN X3.

Connect the communication cable (for RS232C) to connector, CN X4.
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Absolute System

Outline of Absolute System

When you compose an absolute system using an absolute encoder, you are not required to carry out homing
operation at the power-on, and this function suits very well to such an application as a robot.

Connect the host controller with the Minas A4 with absolute specifications. (motor with absolute encoder and
driver with absolute spec) and set up the parameter, PrOB to 0, then connect the battery for absolute en-
coder to compose an absolute system with which you can capture the exact present position information
after the power-ON.

Shift the system to origin once after installing the battery and clear the multi-turn data by clearing the abso-
lute encoder, then you can detect the absolute position without carrying out homing operation.

Via RS232 or RS485 communication, the host controller can connect up to 16 MINAS-A4 and capture the
present position information as serial data to obtain the absolute position of each axis by processing. each

o
2
®

Applicable Mode

You can use all of MINAS A4 series driver in absolute specifications by setting up parameter. Use the motor
which 8th place (designated for rotary encoder specifications) is “* S” (7-wire type).

M % M >k % % %k S % %k %k %k

8th place e
P —L Rotary encoder specifications

Absolute Specifications

There are 3 connecting methods of the host controller and MINAS-A4 driver as described below, and select
a method depending on the interface of the host controller specs or number of axis to be connected. Desig-
nate a module ID to RSW of each MINAS-A4 driver when you connect multiple MINAS-A4 in communication
to one host controller as shown below.

(Module ID (RSW)

* When you connect each MINAS-A4 to the host separately with RS232 and switch the communication
individually, designate 0 to F to each MINAS-A4. (Max. 16 axis are connectable.)

* When you connect one MINAS-A4 to the host with RS232 and connect each MINAS-A4 with RS485,
designate O to the MINAS-A4 connected with the host, and designate 1 to F to other MINAS-A4.

* When you connect MINAS-A4 to the host with RS485, the host is given module ID of 0, and designate 1 to
F to MINAS-A4. (Max 15 axis are connectable.)

nnnn

M * DD driver
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Absolute System Configuration with RS232 Communication

RS232
——r Selector |
Host
- -+ Max. 16 axis
RSW(ID)=0 RSW(ID)=1 RSW(ID)=2 RSW(ID)=3
Host controller _____Servo g[iyg[ ______ ) )

: sn7sirol | * Battery for absolute encoder is required to

S232!] or equivalent store the multi-turn data into the encoder.

> TXD g RXD D> Connect the battery between BAT+ and
—< RXD TXD <H—

4 BAT- of the motor.

7;,7_ GND GI?ID j7 ;

CN X5
Battery for(]
Positioning[J absolute encoder
controller <> NG a;
' E i Motor

=i

Module ID=0 :
Host B« -« Max. 15 axis
RSW(D)=1  RSW(ID)=2  RSW(ID)=3  RSW(ID)=4
Host controller Servo driver
o ADM4gS | * Battery for absolute encoder is required to
RS4850] A '
Interface 7 or equivalent store the multi-turn data into the encoder.
RS485+ RS485 L
—[} ik E it : <|- | et up RSW (D) Connect the battery between BAT+ and
J; GND GND [: o of the front pane BAT- of the motor.
QJ |
> g RS485+
3 4 [RS485-15 .
o GND '
| |
: Battery for[]
i | absolute encoder
o ' .”
Positioning] ' o
controllerg <:> E E
- E E Motor
ol
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Absolute System

Battery (for Backup) Installation

(First Installation of the Battery )

After installing and connecting the back-up battery to the motor, execute an absolute encoder setup. Refer
to P.271, "Setup (initialization) of Absolute Encoder ".

It is recommended to perform ON/OFF action once a day after installing the battery for refreshing the bat-
tery.

A battery error might occur due to voltage delay of the battery if you fail to carry out the battery refreshment.

(Replacement of the Battery |

It is necessary to replace the battery for absolute encoder when battery alarm occurs.

Replace while turning on the control power. Data stored in the encoder might be lost when you replace the
battery while the control power of the driver is off.

After replacing the battery, clear the battery alarm. Refer to P.275, "How to Clear the Battery Alarm".

<Caution>

When you execute the absolute encoder with the front panel (refer to P.77 of Preparation), or via communi-
cation (refer to P.302), all of error and multi-turn data will be cleared together with alarm, and you are
required to execute “ Setup (Initialization) of absolute encoder” (refer to P.271).

(How to Replace the Battery |

1) Refresh the new battery. 2) Take off the cover of the battery box.
CN60100
Pull out after 5 min.CJ0

Connector with lead wire of the
connectiondO

battery to CN601 and leave of 5
min. Pull out the connector from
a Raise the latch OO
and take off the cover.JO

CN601 5 min after.
O

Place the battery with + facing downward. Connect the connector.

3) Install the battery to the battery box.
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4) Close the cover of the battery box.

Close the cover not to O
pinch the connector cable.

=>

<Caution>
Use the following battery for absolute encoder.
Part No. : DVOP2990 (Lithium battery by Toshiba Battery Co., Ltd. ER6V, 3.6V 2000mAh)

<Cautions>

» Be absolutely sure to follow the precautions below since improper use of the battery can cause electro-
lyte to leak from the battery, giving rise to trouble where the product may become corroded, and/or the
battery itself may rupture.

1) Insert the battery with its “ +” and “ - electrodes oriented correctly.

2) Leaving a battery which has been used for a long period of time or a battery which is no longer
usable sitting inside the product can cause electrolyte leakage and other trouble. For this reason,
ensure that such a battery is replaced at an early date. (As a general guideline, it is recommended
that the battery be replaced every two years.)

» The electrolyte inside the battery is highly corrosive, and if it should leak out, it will not only
corrode the surrounding parts but also give rise to the danger of short-circuiting since it is electri-
cally conductive. For this reason, ensure that the battery is replaced periodically.

3) Do not disassemble the battery or throw it into a fire.

* Do not disassemble the battery since fragments of the interior parts may fly into your eyes, which
is extremely dangerous. It is also dangerous to throw a battery into a fire or apply heat to it as
doing to may cause it to rupture.

4) Do not cause the battery to be short-circuited. Under no circumstances must the battery tube be
peeled off.

« It is dangerous for metal items to make contact with the “ +” and “ —" electrodes of the battery sin
such objects may cause a high current to flow all at once, which will not only reduce the battery
performance but also generate considerable heat, possibly leading to the rupture of the battery.

5) This battery is not rechargeable. Under no circumstances must any attempt be made to recharge it.

» The disposal of used batteries after they have been replaced may be subject to restrictions imposed by
local governing authorities. In such cases, ensure that their disposal is in accordance with these re-

strictions.
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Absolute System

<Reference>
Following example shows the life calculation of the back-up battery used in assumed robot operation.
2000[ mAh] of battery capacity is used for calculation. Note that the following value is not a guaranteed value, but
only represents a calculated value. The values below were calculated with only the current consumption fac-
tored in. The calculations do not factor in electrolyte leakage and other forms of battery deterioration.
Life time may be shortened depending on ambient condition.

1) 2 cycles/day

| Mon. to Sat. 313 days/365 day | | Sun. 52 days/365 days | |a: Current consumption in normal mode 3.6[uA] 00

24h 24h b: g;g;e'r&t] cggsumption at power failure timer mode [0
w
ON 1oh,.2n, 100,20 * Power failure timer mode...Action mode [in time
Power (] period when the motor can Orespond to max. [l
supply .
OFF | | speed even the power is off (5sec).00

a bc a bec c c : Current consumption at power failure mode 110[uA]

Annual consumption capacity = (10h x a + 0.0014h x b + 2h x ¢) x 2 x 313 days + 24h x ¢ x 52 days = 297.8[ mAh]
Battery life = 2000[ mAh] /297.8] mAh] = 6.7 (6.7159) [ year]

2) 1 cycle/day
(2nd cycle of the above 1) is for rest.

Annual consumption capacity = (10h x a + 0.0014h x b + 14h x ¢) x 313 days + 24h x ¢ x 52 days = 640.6] mAh] )
Battery life = 2000[ mAh] /630.6[ mAh] = 3.1 (3.1715) [ year]

(When you make your own cable for 17-bit absolute encoder )

When you make your own cable for 17-bit absolute encoder, connect the optional battery for absolute
encoder, DVOP2060 or DVOP2990 as per the wiring diagram below. Connector of the battery for absolute
encoder shall be provided by customer as well.

<Cautions>

Install and fix the battery securely. If the installation and fixing of the battery is not appropriate, it may cause
the wire breakdown or damage of the battery.

Refer to the instruction manual of the battery for handling the battery.

* Installation Place

1) Indoors, where the products are not subjected to rain or direct sun beam.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sulfide, sulfurous
acid, chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline and salt and so on, and are free from
splash of inflammable gas, grinding oil, oil mist, iron powder or chips and etc.

3) Well-ventilated and humid and dust-free place.

4) Vibration-free place

(Wiring Diagram]

Junction connector for(d] Pin number when a connector is used TwistedO Connector CN X600
encoder cable ﬁ Pin number when a cannon plug is used ~ pair - ! -
(Optional connector kit) ,ﬁ__ o (Optional connector kit)
E5V — E ) L Esy
Eov_ 3G ; 2 EOV
L T ey |
are |+ (01t L LT Bare i 50 ps
BaT—0 |28 Lt 21 gar—] BAT-0}2 | 6 ps
PS 4 (K) — ' Connector, ZHR-20 ; FG (Case)
PS 5L : ' (by 3.S.T)) 1
3 () T Battery for absoiute encoder (Option Part No. DVOP2060L] /]
FG DVOP)2/06O or DVOP2990 ©Op ’)j" Lithium battery by Toshiba Battery Co., Ltd.[]
TitleD Part No.[O | Manufacturer, ( ) ERGV 3.6V 2000mAh 50 :
Connectord| ZMR-20 J.S.T.0O . Leadwire
Conne(_:tor p_ln [EMM-003T-P0.50 J.S.T.O Connector for absolute encoder connection(] 1
Clamping Jig| YRS-800 J.S.T. (To be provided by customer)

270



[Supplement]

Setup (Initialization) of Absolute Encoder

Execute the setup of absolute encoder in the following cases.

« Initial setup of the machine
* When absolute system down error protection (alarm No. 40) occurs

* When the encoder cable is pulled out

In the above setup, it is required to make multi-turn data to O after clearing the encoder error by clearing
absolute encoder while the machine stops at the origin position with homing operation. Clear the absolute
encoder with the front panel operation or with the PANATERM operation. After the clearing, turn off the

power and turn on the power again.

( Setup Operation of Absolute Encoder |

(Auxiliary function mode)
|Mode Selection| - » | Execution

(1) Turn on the power to bring 4

he machine to origin position o C _ i~ | Automatic offset _CC _
by homing operation.O i -+'-' I 1) adjustment modedl (& 1”1
0

-

2
-

=

(2) Make the front panel to
auxiliary function mode
and bring EXECUTION
display of "Absolute en-
coder clear mode". Refer v
to P.51, "Setup of Para-
meter and Mode" of Prep-
aration.

gy
N
D}
N
.ﬁ

Motor trial run mode0|,

-

)

- -
-
D}

™ -
==

'
g

s
(]
™
s
Un(}
-
s
(]

Alarm clear mode

-

)
-

]

-
-y
-

™

.‘
-
)
(]
"=~

L _ _| Absolute encoder [
L I'1 L clear mode

Y=

)
-

™

-

)

S

U '
-
-
-
™

(3) Execute the following key operation at EXECUTION DISPLAY

Bars increase while keep [ Co_ _
pressing @ (approx. 3sec). L '-+
Lo - - -
o
v
Y
Absolute encoder clearing starts. |5 - H ~ F
. v v
Absolute encoder clearing [ C  _ CL - _ _ _ _
finishes in a second. LN S S

Note) In case of incremental encoder, display appears when [J
absolute encoder clear starts.

(4)Turn off the control power once, then re-enter the power.

juawa|ddns
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Absolute System
Transmission and Reception Sequence of Absolute Data

Servo-Ready output will be turned on 2sec. after the control power is turned on. Capture the absolute data
in the following communication protocol while the Servo-Ready output is on and the fix the motor with brake
by Servo-Off (when the motor is at complete stall.).

(R8232 Communication Protocol)

Refer to the instruction manual of the host for the transmission/reception method of command.

Host requests [
for absolute O
data to driver

Host receives [
absolute data [J
from driver

ansmission sars>
~ s

05h transmission

04h reception
Y

00h transmission

01h transmission |1

D2h transmission
2Dh transmission|*2

Data of *1 and *2 are determined by the O
setup of RSW (ID) of the front panel.

1

04h transmission

'

Reception of [
absolute datall
(15 characters)

Check sum [0
OK'ed reception
Y

A

RSW(ID)| Data of * 1[1Data of * 2
o0 00h0J 2Eh0
10 01h0O 2Dh0O
20 02h0 2Ch0O
30 03hOd 2Bh0O
40 04h0 2Ah0
50 05h0 29h0
60] 06h0J 28h0
70 07h0O 27h0
80 08hJ 26h0
90 09h0 25h0
Al OAhO 24h0
B 0BhO 23h0
cO 0ChO 22h0
DO 0DhO 21h0
ED OEhO 20h0O
F OFh 1Fh

06h transmission

15h transmission

Check sum becomes OK'ed when the O
lower 8-bit of the sum of the received [
absolute data (15 characters) is 0.

Enter the RSW value of the driver to which you want to communicate from the host to axis (*1 data) of the
command block, and transmit the command according to the RS232 communication protocol. For details

of communication, refer to P.278, "Communication".

axes data.

noise.

* Allow 500ms or longer interval for axis switching when you want to capture multiple

It is recommended for you to repeat the above communication more than 2 times to
confirm the absolute data coincide, in order to avoid mis-operation due to unexpected
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Refer to the instruction manual of the host for the transmission/reception method of command.
Following shows the communication example of the driver to RSW (ID).

Host requests 0
for absolute [
data to driver

Host receives O
absolute data O
from driver

-

81h transmission[1

05h transmission

T~ N

81h receptiond

04h_reception
T

00h transmission
01h transmission *2
D2h transmission

2Dh transmission |*3

Data of *1 and *2 are determined by the O
setup of RSW (ID) of the front panel.

80h transmission(]l
04h transmission

Reception of [
absolute datall
(15 characters)

Check sum

OK'ed reception

06h transmission

15h transmission

transmission finishes

RSW(ID)[D Data of * 1[I] Data of * 2[|] Data of * 3l|
o0 notUsable with RS485 communicatidn
10 81h0O 01h0O 2DhO
20 82h0J 02h0 2ChO
30 83h0J 03h0O 2Bh0O
40 84h0J 04h0O 2Ah0
50 85h0J 05h0 29h0
60 86h0J 06h0 28h0J
70 87h0 07h0O 27h0
80 88hUJ 08h0 26h0
90 89h0J 09h0 25h0
A0 8AhUO 0AhO 24h0
BO 8Bh0 0BhO 23h0
ca 8ChO 0ChO 22h0
DO 8Dh[ 0DhO 21h0
EO 8EhUO OEhO 20h0
F 8Fh OFh 1Fh

[EE—

Check sum becomes OK'ed when the O
lower 8-bit of the sum of the received O
absolute data (15 characters) is 0.

Command from the host will be transmitted to the desired driver based on RS485 transmission protocol.
For details of communication, refer to P.278, "Communication".

axes data.

noise.

* Allow 500ms or longer interval for axis switching when you want to capture multiple

It is recommended for you to repeat the above communication more than 2 times to
confirm the absolute data coincide, in order to avoid mis-operation due to unexpected
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Absolute System

(Composition of Absolute Data |

Absolute data consists of singe-turn data which shows the absolute position per one revolution and multi-
turn data which counts the number of revolution of the motor after clearing the encoder.

Single-turn data

Multi-turn data

Motor rotational direction

131071:0,1,2 ... 13107:10,1,2..01131071.0,1,
«— 10 01 12 —
A origin f f
CW — CcCcw

Single-turn data and multi-turn data are composed by using 15-character data (hexadecimal binary code)
which are received via RS232 or RS485.

0Bh
RSW (ID)
D2h
03h
11h
Encoder status (L)

N

<——— Setup value of RSW (ID) of the front panel

Encoder status (H)
Single-turn data (L)
Single-turn data (M)
Single-turn data (H)
Multi-turn data (L)
Multi-turn data (H)
00h
Error code
Checksum

Received O
absolute datal]
(15 characters)

e Details of multi-turn data
65535

L

Refer to next page, "Encoder status".

Single-turn datal]
=Single-turn data (H) x 10000h + Single-turn data (M) x 100h + Single-turn data (L)

Multi-turn datalJ

:| =Multi-turn data (H) x 100h + Multi-turn data (L)

Date : 0 to 65535, Range : -32767 to 32767

<—— Becomes to 0 when the communication is{1(]

carried out normally. If not 0, capture theJO
absolute data from the driver again

Multi-turn data

Absolute counter over [J

error protection
<Remark>

CCw

Error

CwW 0
Normal

Error

If the multi-turn data of the above fig. is between 32768 and 65535, convert it to signed date after deduct-

ing 65536.

* Encoder status (L)-----1 represents error occurrence.

Encoder status (L)

bit7 | bit6 | bit5 | bit4 | bit3 | bit2

bitl

bit0

0

|— Over-speed —» Err420J

(Absolute over-speed error protection)

Full absolute status — Err470 )
(Absolute status error protection)

— Err440] ) )
(Absolute single-turn counter error protection)

Counter overflow —» Err410

Counter error

(Absolute counter over error protection)

Multi-turn error ~ —» Err450
(Absolute multi-turn counter error protection)
Battery error — Err400

(Absolute system down error protection)
Battery alarm
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* Encoder status (L)-----1 represents error occurrence.

Encoder status (L)
bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bitl | bit0
0 0 0 0 0 0

| Battery error

One of the following has occurred.

Battery alarm, multi-turn error, counter overflow, [
counter error, full absolute status, Counter overflow
multi-turn error, battery error or battery alarm

» Transmit the absolute data while fixing the motor with brake by turning to Servo-Off.

<Note>
For details of the above error protection, refer to P.252, "Protective Function" of When in Trouble, and for
contents of alarms, refer to the following "Display of Battery Alarm".

Display of Battery Alarm

Following alarm will be displayed when making the front panel to alarm execution mode of monitor mode.

A

H- - - ...Noalarm, M .... Alarm occurrence

A

A
LOver regeneration alarm : Regeneration has exceeded 85% of the alarm trigger
level of over regeneration load protection.

Overload alarm : Load has exceeded 85% of the alarm trigger level of [
overload protection.

Battery alarm : Voltage of battery for absolute encoder has fallen below [
the alarm level (approx. 3.2V).

Fan lock alarm : Fan has stalled for more than 1[ s] .

External scale alarm : Temperature of external scale has exceeded 65°C or [
signal intensity have not been enough. [
(Mounting adjustment is required.)

[How to Clear the Battery AIarm)

Replace the battery for absolute encoder when battery alarm occurs according to P.268, "How to Replace
the Battery". After replacement, clear the battery alarm in the following 3 methods.

(a) "CN X5" Connecting Alarm clear input (A-CLR) to COM- for more than 120ms.

(b) Executing the alarm clear function in auxiliary function mode by using the console (option).

(c) Click the "Battery warning" Clear button, after select the "Absolute encoder” tab in the monitor display
window by using the PANATERM (option).
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Outline of Setup Support Software, "TPANATERM™

Outline of PANATERM®

With the PANATERM®, you can execute the followings.

(1) Setup and storage of parameters, and writing to the memory (EEPROM).

(2) Monitoring of 1/0 and pulse input and load factor.

(3) Display of the present alarm and reference of the error history.

(4) Data measurement of the wave-form graphic and bringing of the stored data.
(5) Normal auto-gain tuning

(6) Frequency characteristic measurement of the machine system.

How to Connect

Panasonic

e Connecting cable
DV0OP19600
(DOS/V)

* Cautiond
Connect to CN X4.

Setup support software

Setup disc of "PANATERM®"

DVOP4460 (English/Japanese version)
Supporting OS : Windows® 98, Windows® 2000, Windows®
Me, Windows® XP

<Caution>

*Don't connect to CN X3.
Display of "Communication
port or driver cannot be de-
tected." appears even though
you log on "PANATERM®".

(Install the "PANATERM®" to Hard Disc

<Cautions/Notes>

1. 15MB capacity of hard disc is required. OS to be Window® 98, Windows® 2000, Windows® Me or Win-
dows® XP.

2. Install the "PANATERM®" to a hard disc, using the setup disc according to the procedures below to log on.

3. Part No. of the "PANATERM®" may be changed based on the version up. Refer to the catalog for the
latest part No.
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(Procedure of install |

1) Turn on the power of the computer to log on the supporting OS. (Exit the existing logged on software.)
2) Insert the setup disc of the "PANATERM®" to CD-ROM drive.
3) The window opens automatically so click the name of the file required.
* |f the window fails to appear automatically, start up Explorer, and run the targeted setup file.
4) Operate according to the guidance of the setup program.
5) Click on the installation verification window to start the setup.
6) Exit all applications and log on Windows® again.
"PANATERM®" will be added on program menu when you log on again.

(Log on of the "PANATERM®" . |

<Cautions/Notes>
1. Once the "PANATERM®" is installed in the hard disc, you do not need to install every time you log on.
2. Connect the driver to a power supply, the motor and encoder before you log on.

Refer to the instruction manual of supporting OS for start.

(Procedure of log on |

1) Turn on the power of the computer and log on the supporting OS.
2) Turn on the power of the driver.
3) Click the start bottom of the supporting OS.
(Refer to the instruction manual of supporting OS for start.)
4) Select the "PANATERM®" with program » and click.
5) The screen turns to "PANATERM®" after showing opening splash for approx. 2sec.

For more detailed information for operation and functions of the "PANATERM®", refer to the instruction
manual of the Setup Support Software, "PANATERM®".

juswa|ddng

* Windows®, Windows® 98, Windows® 2000, Windows® Me and Windows® XP are trade marks of Microsoft
Corp.
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Communication

Outline of Communication

You can connect up to 16 MINAS-A4 series with your computer or NC via serial communication based on
RS232 and RS484, and can execute the following functions.

(1) Change over of the parameters

(2) Referring and clearing of alarm data status and history
(3) Monitoring of control conditions such as status and 1/O.
(4) Referring of the absolute data

(5) Saving and loading of the parameter data

* You can write parameters from the host to the driver in batch when you start up the machine.
* You can display the running condition of machine to improve serviceability.
* You can compose multi-axis absolute system with simple wiring.

Following application software and cables are prepared as options. For the operation of the "PANATERM®,
refer to the instruction manual of the PANATERM®.

. o . :

P ANATERM Engleapansss versin

Connecting cable for PC (DOS/V)O DVOP19600]

0 DVOP1970 (200[mm])0

Connecting cable between drivers DVOP1971 (500[mmj)0]
DVOP1972 (1000[mm])

DVOP1960

DVOP1970 DVOP1970 DVOP1970

Host
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Communication Specifications

(Connection of Communication Line |

MINAS-A4 series provide 2 types of communications ports of RS232 and RS485, and support the following
3 types of connection with the host.

* RS232 communication

Connect the host and the driver in one to one with RS232, and communicate according to RS232 trans-
mission protocol.

— Selector etc. |

— RS232

Host

RSW(ID)=1 RSW(ID)=1 RSW(ID)=1 RSW(ID)=1

 Set up the module ID of MINAS-A4 to RSW of the front panel. In the above case, you can set any
value of 0 to F. You can set the same module ID as long as the host has no difficulty in control.

* RS232 and RS485 communication

When you connect one host to multiple MINAS-A4s, connect the host to connector of one driver with
RS232 communication, and connect each MINAS-A4 with RS485 communication. Set up the RSW of the
driver to O which is connected to the host, and set up 1 to F to other drivers each.

RSW(ID)=0 RSW(ID)=1 RSW(ID)=2 RSW(ID)=3

* RS485 communication

Connect the host to multiple MINAS-A4s with RS485 communication, set up the RSW of each front panel
of MINAS-A4to 1to F

——=— RS485

S

Module ID=00
Host

RSW(ID)=1 RSW(ID)=2 RSW(ID)=3 RSW(ID)=4

Allow 500ms or longer interval for switching the axes while capturing data of multiple axes.
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(Interface of Communication Connector]
« Connection to the host with RS232

Host 1MINAS-A4
RTS SN751701 or O
cTs :I 2 equivalent
: b3
R();D ; TzD |
5 ;7
TXD : RXD {>c
: . 6
FG |----- L ET TR oo
b7
DTR i RS485+
i .8 ADMA485 or[]
DSR | RS485- equivalent
beeeee FG (Case)
, CNX3 %
2 I
3
---------------------- ! 4 Connectors, CN X3 and CN X4[are [
: . G MD-S8000 - 10 (by JST) or equivalent.
6 Note) 1. Do not connect anything to [IC
7 Pin-1, Pin-2 and Pin-6 of(]
] g [o485* connector, CN X4 and Pin-1,00
E RS485-1f1 Pin-2, Pin-3, Pin-5 and Pin-60]
S FG (Case) of connector, CN X3.00
; 2. You cannot connect RS232[1C
| to connector, CN X3.
E CN X4
; 1
: 2
3
' TXD
! 4
; G
; 5
' RXD
5 6
B
X RS485+
: 8
_____________________ i RS485—I
boooeee FG (Case)
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e Connection to the host with RS485

Host

RS485+
RS485-]

)

G

lMINAS-A4

[Supplement]

SN751701 or
equivalent

TXD

FG  f-----

S g

RXD

o<

RS485+

RS485-[H

FG (Case)

e

ADM485 orlJ
equivalent

CN X3

0N O gk W N PP

RS485+

RS485-(f

FG (Case)

TXD

RXD

0N o 0|~ W N PP

RS485+

RS485-([1

FG (Case)

!

Connectors, CN X3 and CN X4Oare [
MD-S8000 - 10 (by JST) or equivalent.

Note) Do not connect anything to 0O
Pin-1, Pin-2 and Pin-6 of]
connector, CN X4 and Pin-1,0
Pin-2, Pin-3, Pin-5 and Pin-60
of connector, CN X3.[
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(Communication Method]

O RS2320 RS4850

O Full duplex, asynchronous Half duplex, asynchronous[
Communication baud ratel}] 2400,4800,9600,19200,38400,57600bps] 2400,4800,9600,19200,38400,57600bps]
Datald 8 bitd 8 bitd

Parityd nonel nonel

Start bitO 1 bitd 1 bitd

Stop bit 1 bit 1 bit

» Set up the RS232 communication baud rate with PrOC, and RS485 communication baud rate with PrOD.
The change of these parameters will be validated after the control power entry. For details, refer to the

following list of parameters related to communication.

(List of User Parameters for Communication )

] O

PrNo.[[ITitle of parameter |Setup rangell Functions/contents
= - Check the RSW (ID) value of the front panel at control power-on.[]
000 | Axis address 0—150| This value becomes the axis number at serial communication.[]
= o Setup value of this parameter has no effect to servo action.
= Baud rate setup of [J - Set up the communication speed of RS232C communication.[]
ocO o 0-—50 | 0:2400[ bpps] , 1:4800[ bps] , 2 :9600[ bps] , 3:19200[ bps] , 4 : 38400[ bps] , 5: 57600 bp:
= RS232 communication o Change will be validated after the control power-on
= Baud rate setup of [ = Set up the communication speed of RS485 communication.
oD o 0-5 0:2400[ bpps] , 1:4800[ bps] , 2:9600[ bps] , 3:19200[ bps] , 4 : 38400[ bps] , 5: 57600[ bp
RS485 communication Change will be validated after the control power-on

)]l:l

» Required time for data transmission per 1 byte is calculated in the following formula in case of 9600[ bps] .

1000/9600 x (1 + 8 + 1) = 1.04[ ms/byte]

Note that the time for processing the received command and time for switching the line and transmission/

Start bit

‘ ‘— Stop bit

Data

reception control will added to the actual communication time.

* Handshake code
Following codes are u

sed for line control.

Title Codel Function
ENQO 05h (Module recognition byte of the transmitted) Enquire for transmission]
EOTO 04h (Module recognition byte of the transmitted) Ready for receiving[
ACKO 06h0 Acknowledgementl]
NAK 15h Negative acknowledgement
ENQ ... The module (host or driver) sends out ENQ when it has a block to send.
EOT .... The module (host or driver) sends out EOT when it is ready to receive a block. The line enters to
a transmission mode when ENQ is transmitted and EOT is received.
ACK.... When the received block is judged normal, the module (host or driver) will send out ACK.
NAK ... When the received block is judged abnormal, NAK will be sent. A judgment is based on checksum
and timeout.
<Caution>

1 byte of module recognition is added to ENQ and EOT at RS485 communication.
Module recognition byte... Make the RSW value of the front panel as a module ID, and data which makes
its bit7 as 1, becomes a module recognition byte.

bit70

bit6 Ol

bit50

bit4O

bit3

bz | bt | bio

1

0

0

0

Module ID

Module ID : The module ID of the host side will be 0 in case of RS485 communication, therefore set up

RSW of MINAS-A4to 1-F
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[Transmission Sequence]

e Transmission protocol
* In case of RS232

Host MINAS-A4
1) ENQ(05h)
2) EOT(04h) )

Receiving [J

3) Data block y data
4) ACK(06h)
(or NAK (15h))

n0nn

. . 5) ENQ(05h)
- p—

6) EOT(04h) » Transmitting [
7) Data block data

8) ACK(06h) S
(or NAK (15h)) > L

* In case of RS485
Host MINAS-A4

Module ID : 0 1) 81h, ENQ (05h) > Module ID : 1

2) 81h, EOT (04h) . ]

Receiving [

3) Data block y data
4) ACK (06h)

(or NAK (15h))

n0NNn

5) 80h, ENQ (05h)
S —
£) 800, EOT O o | fransmitting
7) Data block data
8) ACK (06h)
(or NAK (15h))

* Line control
Decides the direction of transmission and solves the contention.
Reception mode... From when the module (host or driver) returns EOT after receiving ENQ.
Transmission mode... From when the module (host or driver) receives EOT after transmitting ENQ.
At contention of transmission and reception... Slave side will enter to reception mode when it receives
ENQ while waiting for EOT after transmitting ENQ, by giving priority to ENQ (of master side).

* Transmission control
On entering to transmission mode, the module transmits the command block continuously and then waits
for ACK reception. Transmission completes at reception of ACK.. ACK may not be returned at transmis-
sion failure of command byte counts. If no ACK is received within T2 period, or other code than NAK or
ACK is received, sequence will be retried. Retry will start from ENQ.

* Reception control
On entering to reception mode, the module receives the transmitted block continuously. It will receive the
command byte counts from the first byte, and continuously receive extra 3 bytes. It will return ACK when
the received data sum becomes 0, by taking this status as normal. In case of a check sum error or a
timeout between characters, it will return NAK.
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» Data Block Composition
Below shows the composition of data block which is transmitted in physical phase.

(1 byte)

A
Y

N — A
axis[J
mode |D command
Parameter[] A
(N byte)r] Y
check sum

A

A

N : Command byte counts (0 to 240)
Shows the number of parameters which are required by command.
axis : Sets up the value of RSW of the front panel (Module ID,
command : Control command (O to 15)
mode : Command execution mode (0 to 15)
Contents vary depending on the mode.
check sum : 2's complement of the total number of bytes, ranging from the top to the end of the block

* Protocol Parameter

Following parameters are used to control the block transmission. You can set any value with the INIT
command (described later).

Titled Function Initial valuel Setup range[] UnitD
) RS2320 5 (0.5 sec)l 0
T10 Time out between charactersd 1-255 0.1 sec
O o RS4850 1 (0.1 sec)d O ﬁ
- - _ RS23200 5 (0.5 sec)O] -
T20 Protocol time out 0 1-2550 1 sec
O d RS485 1 (0.1 sec)O O _
RTYD Retry limitC] 1 (once)d 1-80 i
M/S Master/Slave 0 (Slave) 0, 1 (Master) Once
T1....... * Permissible time interval for this driver to receive the consecutive character cods which exists

between the module recognition bytes and ENQ/EQT, or in the transmission/reception data
block. Time out error occurs and the driver returns NAK to the transmitter when the actual
reception time has exceeded this setup time

T2 ....... » Permissible time interval for the driver to transmit ENQ and to receive EOT. If the actual recep-
tion time exceeds this setup, this represents that the receiver is not ready to receive, or it has
failed to receive ENQ code in some reason, and the driver will re-transmit ENQ code to the
receiver. (retry times)

» Permissible time interval for the driver to transmit EOT and to receive the reception of the 1st
character code. The driver will return NAK and finishes the reception mode if the actual recep-
tion has exceeded this setup time.

» Permissible time interval for the module to transmit the check sum bytes and to receive ACK.
The module will re-transmit ENQ code to the receiver in the same way as the NAK reception, if
the actual reception time exceeds this setup time.

RTY .... Maximum value of retry times. Transmission error occurs if the actual retry has exceeds this
setup value.

M/S ..... Switching of master and slave. When contention of ENQ has occurred, the module decides which
is to be given priority.

Priority is given to the transmitter which is set up as a master. (0: Slave mode, 1 : Master mode)
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[Example of Data Communication]

* e.g. Reference of Absolute Data
When you connect the host to one driver with RS232 communication, and connect multiple MINAS-A4s
with RS485 communication. Following flow chart describes the actual flow of the communication data
when you want to capture the absolute data of the module ID=1.

| e.g. of system composition |

RSW(ID)=0 RSW(ID)=1 RSW(ID)=2 RSW(ID)=3
g EIRSER = [ -

| e.g. of capturing the absolute data |

Following shows the communication data in time series when you want to capture the absolute data. Data
is presented in hexadecimals.

RS232 communication

Host — [05 ] [o0 o1 [D2] 2D ]
[ (ENQ) (EOT)
MINAS-A4 (0) < 0 [ 06 | [ 05 | [oB [ 01 [ D2 |
(EOT) (ACK) f (ENQ)

Obtain data with RS485[]
(see the below)

Host —>
(ACK)
MINAS-A4 (0)<-—| 03 [ 11 [ 00 [ 00 [ D8 | FF | 01 | 00 | 00 | 00 | 00 | 36 |
*| RS485 communication
MINAS-A4 (0) —» [00 |01 [D2]2D| | 80 | 04 |
(ENQ) (EOT)
MINAS-A4 (1) < (06 |[ 80 | 05 |
(EOT) (ACK)  (ENQ)
[ MINAS-A4 (0) —»
MINAS-A4 (1)< | 0B | 01 [ D2 | 03 | 11 [ 00 [ 00 | D8 [ FF | 01 | 00 [ 0O |
MINAS-A4 (0) —»
(ACK)
MINAS-A4 (1)<—| 00 | 00 | 36 |

<Caution>
See the below for the captured data. Refer to P.299, "Read out of Absolute Encoder " of details of
communication command, for the data composition.

Multi-turn data : 0000h =0

Single turn data : 01FFD8h = 131032

Allow 500ms or longer interval for switching the axis while capturing data of multiple axes.
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* Example of Parameter Change

Following shows the communication data in time series when you change parameters. Communication in
general will be carried out in sequence of (1) Request for capturing of execution right, (2) Writing of
individual parameter, and (3) Writing to EEPROM when saving of data is required, and (4) Release of
execution right. Here the hardware connection shows the case that the driver (user ID=1) is directly

connected to the host with RS232C. Date is presented in hexadecimals.

1) Capture of execution right

) 4

Host —| 05 01 (01| 71|01 |8C 04
(ENQ) (EOT)
MINAS-A4 (1) < 04 06 || 05 o1 |o01| 7
(EOT) (ACK) (ENQ)
i Writing of individual parameter
Host —> 06 05 03 (oW | 18 |oB | 00 | 00 | D9
(ACK) (ENQ)
MINAS-A4 (1)-—|( 00 | 8D 04 06
(EOT) 3) Writing of parameter to EEPROM (ACK)
Host —» 04 06 05 00 [ 01 | 48
(EOT) (ACK) (ENQ)
MINAS-A4 (1) -—| 05 01 (01 (18 | OO | E6 04
(ENQ) (EOT)
Host —» | B7 04 06
(EOT) (ACK)
MINAS-A4 (1) - 06 05 01 (01| 48 | 00 | B6
(ACK) (ENQ)
aReIease of execution right
Host —( 05 01 (01 (71 (| 00 | 8D 04
(ENQ) (EOT)
MINAS-A4 (1) - 04 06 05 01 (01 (71
(EOT) (ACK) (ENQ)
Host —> 06
(ACK)
MINAS-A4 (1)<—| 00 | 8D

<Caution>

For details of command, refer to P.290, "Details of Communication Command".
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(Status Transition Chart]
* RS232 Communication

Transmitter Receptionof EOT OO
Size  Command bytes+30[ 1., < icsion of O

T2 stop one character(J
. Ready for EOT Size Command bytes-1
Reception of ENQ and 00 Block transmission
at slave(O
Enquiry for O i
Return ENQ to reception(] T2 time out a0

: - Size becomes 0 [
One count of retry times O T2 START

T2 stop Clear of O
transmission buffer

transmission, andll]  puffer(reception processing)
retry times are O
within setupd
Transmission of[]

ENQOT?2 start
Ready for ACK/NAK

Enquiry for transmission, butO[
retry times are over.00 Reception of other than [ Reception of ACKI]
Reset of retry timestt) ACK or[IT2 time out0il] Reset of retry timesd0
Clear of transmission enquiry Count once of retry times(] T2 stoplD

T2 stopO] . Clear of transmission [

Clearance of transmission O enauir

buffer quiry

J

\ vV vV

ldling = It waits for the reception of ENQ, and or it is dealing with reception.

3 I 3
s N
T1 time outdO . .
T2 time outdO Transmission of NAK, [ Failure of receptllon.IZII] T1 time out00d
ENQOO Transmission of NAK, 0 T1 stopUd (C?hECk sum OK'ed whenl Transmission 0
Transmission § T2 stop0] O size becomes 0.)0U ofNAK, O
of EOTOO O Success of reception0] Transmission of ACK, O T1stop
T2 start0lld] (Check sum OK'ed when O T1 stop
0 size becomes 0.)00
Prla;‘;r;'ss'on of ACK, D r Ready for finish of receiving data
1 Ready for command byte counts f=#1 Reception of remained block
Reception of command byte countsO I Reception of [J
Size command byte counts + 300 one character[J[]
Sum  command byte countsJU Reception of one character(J(] T1 start
T1 start, T2 stop Size Size 100
Sum Sum + received characterdd

Receiver 'lstart
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* RS485 Communication

r

Module identification byte (0[]
of transmitter is the module OO
ID | 80h of the counterpart.

Transmitter

Module 1D of opponentd

T1 start

N
Transmission of [

Reception of EOT OO one character(iLl

Size Command bytes +30 Size Size-1
T2 stop

Enquiry for O
transmission, [
and retry times[J
are within setupll
Module O

Transmission 0
of ENQOT2 start

ID reception of other thand
opponent and at slavel

1 Ready for ID

-

Ready for EOT

== Block transmission

bufferd

recognition byte, 8]

Return ENQ to reception [

: (receipt processing)

Enquiry for transmission, [}
butOretry times are over.[]l

enquiry

Reset of retry timesO0
Clear of transmission [

T2 time out[
One count of [J
retry timesO]
T2 stopUd
Clearance of [J
transmission [
buffering

T1 time out[
One count of [J
retry times(]
T1 stopOd
Clearance of [
transmission [J
buffering

Size becomes 00
T2 START

Ready for ACK/NAK

Reception of ACKOO
Reset of retry timesO
T2 stoplll
Clearance of O
transmission enquiry

Reception of ACK orDl
T2 time outdd
Count once of [
retry timesdO

T2 stopUO
Clearance of [
transmission buffer

Y VYV

y v Y

It waits for the reception of Module ID, and or it is dealing with reception.

A A

A4 A

Idling =
P

Reception of [ )

module O T1 time out(]
recognition O T1 stopOdO
bytestn -

T1 start v

Ready for ENQ or EOT
Module O

identification byte ®
isCnot module 1D [}
and ENQ OO
reception or [
T1 timeoutdO
T1 stop in

Reception of(]
of EOTOD
T2 start

Success of receptiond]
(Check sum OK'ed and

module recognition O
byte is module ID, O
when size becomes o

T1 time outdO I )
Transmission of NAK and[J

T1 stop when module O
recognition byte is 0

Transmission of ACK,O

T1 stop

T2 time outd

module ID.00 T1 time outC}
i T1 stop in other casell Transmission
than the above. of NAK, O
T1 stop

Transmission to other [
axis (module recognition]
byte is not module ID [
when size becomes 0)00

Transmission of NAK [Jf

when Omodule O
identification byte O

isOmodule ID, and O
T2 stop inOother case

T1 stop

Failure of reception.C0]
(Check sum error when O
size becomes o0.)00

T1 start

=

#

Ready for command byte counts =9

Reception of remained block

I-> Ready for finish of receiving data ]

Module recognition byte is 0
module ID and reception of ENQO

Module recognition byte,00
Transmission of ENQ, T2 start

Reception of command byte countsd0O

Size command byte counts + 300

Sum command byte countsO0
T1 start, T2 stop

Receiver

Reception of [
one characterl]
T1 start

—

Reception of one character(l(]

Size Size - 100

Sum Sum + received character[]
T1 start
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[Timing of Data Communication)

* In case of RS485 (RS232 to follow)

[Supplement]

T3 T4 T3 T5 T4
Host to driver _l
Enquiry for transmission Data block
Driver to host
0o Permission for O 0o 0o ﬁiﬁ/ﬂ 0
—2ms issi : - 2ms —2ms ! —2ms
RS485 bus [] transmission i :
occupation ! i i !
b | e 4
T3 T5 T3 T4 T5
Host to driver J
Permission for O ACK/NAK
transmission
Driver to host ——
0—-2ms Enquiry for O 0—-2ms 0-2ms Data block 0-2ms
: transmission : :
RS485 bus [ | a i
occupation ! [ ! |
e [ o ___ S(T___I
Symbolll Titled Minimum@O Maximum
T30 |Continuous inter-character time Stop bit lengthO Protocol parameter T10
T40 Response time of driver 4AmsQ Protocol parameter T20
T5 Response time of host 2ms Protocol parameter T2
<Caution>

Above time represents a period from the rising edge of the stop bit.
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(List of Communication Command]

commandd| mode]| Content
O NOPO
10 | Read out of CPU version O
50 | Read out of driver model O
60 | Read out of motor model O
O INIT O
10 | Setup of RS232 protocol parameter [
200 | Setup of RS485 protocol parameter [
70 | Capture and release of execution right O
0 POS, STATUS, I/00
00 | Read out of status 00
10 Read out of command pulse counter [
20 Read out of feedback pulse counter [
40 Read out of present speed [
50 Read out of present torque output [
60 Read out of present deviation counter [
70 Read out of input signal O
80 Read out of output signal O
90 Read out of present speed, torque and deviation counter [0
A0 | Read out of status, input signal and output signal O
CO | Read out of external scale O
DO | Read out of absolute encoder O
E0 | Read out of external scale deviation and sum of pulses [
O PARAMETER®O
00 Individual read out of parameter [
10 Individual writing of parameter [
40 | Writing of parameter to EEPROM O
0 ALARM [J
o0 Read out of present alarm data [
10 Individual read out of user alarm history O
20 Batch read out of alarm history [
30 | Clear of user alarm history (in EEPROM as well) O
40 | Alarm clear O
BO | Absolute clear O
O PARAMETER® [J
o0 Individual read out of user parameter [
10 Page read out of user parameter [
2 Page writing of parameter

» Use the above commands only. If you use other commands, action of the driver cannot be guaranteed.
* When the reception data counts are not correct in the above command, transmission bytel (Error code
only) will be returned regardless of communication command.

SMojooofooojo Zoojpoooood ocooooojlo Bholo So

(Details of Communication Command)

( N\
comgandm m‘idem « Read out of CPU Version Information
Reception data Transmission data
00 30
axisd axisQ
1 o 0 1 b 0
checksum | | ____________ Version (uppentl __________|
Version (lower)d
Error codel
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : NormalO Command error| RS485 error
1: Error
« Version information will be returned in upper data and lower data. (Decimal point will be returned by making the lower
4 bit of the upper datalJas 0.)000
« Version will be displayed in figures from 0 to 9. (e.g. Version 3.1 will be upper data 30h, lower data 13h.)00
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N
dOd 0 .
comen m%de « Read out of Driver Model
Reception data Transmission data
o0 0Dh0O
axis] axis(]
5 o 0 5 b 0
checksum | | _______| Model of driver (uppen _______|
[ Model of driver (lowenD |
Error code O
checksum
Error code
hit7 6 5 4 3 2 1 0
0 : NormalO Command error| RS485 error
1: Error
* Driver model consist of 12-characters, and will be transmitted in ASCII code.(00
(e.g.) "MADDT1503***"
J
\
do del]
omen . « Read out of Motor Model
Reception data Transmission data
(o]n] 0DhO
axis[ axis[]
6 o 0 6 b 0
checksum | | ________] Model of ,motor (uppent] _______|
e O b
Model of motor (lower)O
Error codel
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normald Command error| RS485 error
1: Error
* Motor model consist of 12-characters, and will be transmitted in ASCIl code.OO
(e.g.) "MSMDO012S1***"
& J
4 N\
0
command model 1 « Setup of RS232 Protocol Parameter
Reception data Transmission data
30 10
axis[] axis[]
1 b 1 1 o 1
T10 Error codel]
T20 checksum
M/S o RTY
checksum
Error code
bit7 6 5 4 3 2 1 0
0: Normald Command error| RS485 error RTYerror T2error Tlerror M/Serror
1: Error
« Until this command completes, previous set up protocol parameter will be processed.000
After this command has been executed, this parameter setup will be valid from the next command.OO 0
For M/S, 0 represents SLAVE and 1 represents MASTER.OO =
* RTY is 4-bit, and M/S is 1-bit.00 '%
e Unit... T1:0.1s, T2 : 1s 3
| J g
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.
commandl | modell 1 . Setup of RS485 Protocol Parameter
Reception data Transmission data
30 10
axis] axis]
2 o 1 2 o 1
T10 Error codel]
T20 checksum
M/S o RTY
checksum
Error code
bit7 6 5 4 3 2 1 0

0 : Normald Command error| RS485 error RTYerror T2error Tlerror M/Serror
1: Error

« Until this command completes, previously set up protocol parameter will be processed.

After this command has been executed, this parameter setup will be valid from the next command.C0O
For M/S, 0 represents SLAVE and 1 represents MASTER.OO

* RTY is 4-bit, and M/S is 1-bit.

commandl | modell 1 . Capture and Release of Execution Right
Reception data Transmission data
10 10
axis] axis]
7 o 1 7 o 1
model] Error codel]
checksum checksum
Error code
bit7 6 5 4 3 2 1 0

0 : NormalO Command error| RS485 error mode error in use
1: Error

« Capture the execution right to prevent the conflict of the operation via communication and that with the front panel.00
» Enquires for the capture of the execution right at parameter writing and EEPROM writing, and release the execution
right after the action finishes.(0JO
*« mode = 1 : Enquires for the capture of the execution right] mode = 0 : Enquires for the release of the execution right(10
« You cannot operate with the front panel at other than monitor mode while the execution right is captured via

communication.[dJO

* When the module fails to capture the execution right, it will transmit the error code of in use.
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command(l modell 1 . Readout of Status

2 0
Reception data Transmission data
00 30
axis[] axis[]
0 o 2 0 o 2
checksum control model]
status[]
error codel]
checksum
status
bit7 6 5 4 3 2 1 0
CCW torque O [ CW torque U CCW running | CW running Slower than DB Torque in-limit
generating generating permission
Error code
bit7 6 5) 4 3 2 1 0
0 : NormalO Command error| RS485 error
1: Error
 Control modes are defined as follows.
00 Position control model
10 Velocity control mode ]
20 Torque control mode O
3 Full-closed control mode

« CCWICW torque generating : This becomes 1 when torque command is positive (CCW) or negative (CW).0O

*« CCW/CW running : This becomes 1 when motor speed (after converted to r/min) is positive (CCW or negative (CW).0O
« Slower than DB permission : This becomes 1 when motor speed (after converted to r/min) is below 30r/min.000

» Torque in-limit : This becomes 1 when torque command is limited by analog input or parameter.

commands modell 1 . Read out of Command Pulse Counter

2 1
Reception data Transmission data
od 50
axis[] axis[]
1 o 2 1 b 2
checksum | ____________countervaluelD _________|
___________________ 0 ]
___________________ 0 ]
HO
error codel]
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : NormalO Command error| RS485 error
1: Error

« Module returns the present position in absolute coordinates from the starting point. (Total sum of accumulated

command pulses)00
¢ Counter value in 32 bit.000O
« Counter value will be "-" for CW and "+" for CCW.[J
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Comzma”du mzdem « Read out of Feedback Pulse Counter
Reception data Transmission data
(o]n] 50
axis axis
2 o 2 2 o 2
checksum | | ___________ countervalueLO _________|
___________________ O]
___________________ O]
HO
error code]
checksum
Error code
bit7 6 5) 4 O 3 2 1 0
0 : Normald Command error| RS485 error
1: Error

* Module returns the present position of feedback pulse counter in absolute coordinates from the staring point. 0O

« Counter value will be "-" for CW and "+" for CCW.O

» Feedback pulse counter is the total pulse counts of the encoder and represents the actual motor position traveled

Comzma”du midem « Read out of Present Speed
Reception data Transmission data
od 30
axis axis
4 o 2 4 o 2
checksum | | _________ Data (present speed) LL1 _______|
HO
error codel]
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : NormalO Command error| RS485 error
1: Error
* Reads out the present speed. (Unit: [ r/min] )OO
« Output value in 16 bit0
» Speed will be "-" for CW and "+" for CCW.
command(] model]
> s » Read out of Present Torque Output
Reception data Transmission data
od 30
axis axis
5 o 2 5 o 2
checksum | | Data (presenttorque) LO |
HO
error codel]
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : NormalO Command error| RS485 error
1: Error

* Reads out the present torque output. (Unit : Converted with "Rated motor torque = 2000)00

e Output value in 16 bit OO
* Torque command will be "-" value for CW and "+" value for CCW.
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~
command model] -
B 6 * Read out of Deviation Counter
Reception data Transmission data
o]} 50
axis axisJ
6 o 2 6 o 2
checksum | [ data (deviation) L) |
___________________ O ]
___________________ O]
HO
Error codel
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : NormalO Command error| RS485 error
1: Error
* Reads out the present deviation counter value. (Unit: [ pulse] OO
» Output value in 32 bitdO
* Becomes "+" when the encoder is located at CW direction against position command, and "—" when it is located at
CCW direction.
J
N\
command model] .
> 2 * Read out of Input Signal
Reception data Transmission data
o]} 50
axis axisJ
7 o 2 7 o 2
checksum  _  _data g |
___________________ O]
___________________ O]
data HO
Error codel
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
Data
bit7 6 5 4 3 2 1 0
Reserved Switching of O | Speed zero [0 | Control mode O] CCW over-travel [ICW over-travel [JAlarm clear Servo-ON
electronic gear | clampp switching inhibit inhibit
a
bitl5 14 13 12 11 10 9 8
I ] d Int I dQ i itchi
Reserved Reserved crgr?ﬁrrrr]\%ns %Ed cherna SPeed 4 Reserved Counter clear | Gain switching | Command pulse [
selection 2 selection 1 input inhibition
bhit23 22 21 20 19 18 17 16
Reserved Reserved Torque limit O 'Crg%rrf%aal i %ed ] Damping control J Reserved Reserved Reserved
switching selection 3 switching
bit31 31 29 28 27 26 25 24
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
« CW over-travel inhibit, CCW over-travel inhibit, speed zero clam and command pulse input inhibit become 1 when
opened.000
Other input signals are 0 when opened.
J
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do O ol
o m%de « Read out of Deviation Counter
Reception data Transmission data
00 70
axis axis
8 o 2 8 o 2
checksum  _  dataltg
alarmdata e % ——————————————————
bit8 External scale’ = | [TTTTTTmmmTmmTT data OO 7]
bit7 Over-loadO alarm data L0
bité Fan lockd (  pTrrTrmmmmmmm e e Ho T
bit5 Over-regenerationl] error codel
bit0 Battery checksum
error code
bit7 6 5) 4 3 2 1 0
0 : NormallJ Command error| RS485 error
1: Error
Data
bit7 6 5 4 3 2 1 0
Reserved In-speed Torque in-limit | Zero speed O |Release of Positioning U | servo-Alarm Servo-Ready
i . complete
selection mechanical brake | (in-position)
bit15 14 13 12 11 10 9 8
Reserved Reserved Dynamic brake [JReserved Reserved Eé’giﬁé%siﬁg H | Atspeed Reserved
engagement complete
bit23 22 21 20 19 18 17 16
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
bit31 31 29 28 27 26 25 24
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
* The table below shows the relation of the signals and actions.
Signal title[ od 10
Servo-Ready[] Servo-Not Ready[ At Servo-Ready]
Servo-Alarm{J Normall At Servo-AlarmO
Positioning completed Positioning not completed Positioning in-complete
Release of mechanical brake[d Mechanical brake engaged Mechanical brake releasedl]
Zero speed detection] Zero speed not detected] Zero speed detected]
Torque in-limit0 Torque not in-limit0] Torque in-limit0]
At-speed (Speed arrival)[] Not at-speed(Speed not arrived) Speed arriving
In-speed (Speed coincidence) Not in-speed(Speed not coincided) In-speed (Speed coincided)]
Full-closed positioning completed | Full-closed positioning not completedll Full-closed positioning completed(]
Dynamic brake engagement Dynamic brake released Dynamic brake engaged
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N
Comzma”dm m%dem « Read out of Present Speed, Torque and Deviation Counter
Reception data Transmission data
od 90
axisd axis[]
9 b 2 9 o 2
checksum  datalC0 ]
(speed) HO
[ daald ]
(torque) HO
| GaalO ]
___________________ O ]
___________________ O ]
(deviation) HO
error codel]
checksum
Error cod
bit7 6 5) 4 3 2 1 0
0 : NormalO Command error| RS485 error
1: Error
« Output value of speed and torque are in 16 bit and deviation in 32 bit.(00]
« Unit and sign of the output data is as same as that of command No. 24 (command = 2, mode = 4), 25 (mode = 5) O
and 26 (mode = 6).
J
™
Comg‘a”du m‘/ldem « Read out of Status, Input Signal and Output Signal
Reception data Transmission data
od 0DhO
axisJ axis]
A o 2 A o 2
checksum control modeld
statusO
______________ inputsignal LLJ ___________|
___________________ 0 ]
___________________ O ]
input signal HO
_____________ outputsignal LO_ __________|
___________________ o __ ]
___________________ o __ ]
output signal HO
______________ alarmdata LO ___________|
alarm data HO
error codel]
checksum
Error cod
bit7 6 o) 4 3 2 1 0
0 : NormallJ Command error| RS485 error
1: Error
« Meaning of each bit of control mode, status, input signal, output signal and alarm data is as same as that of command
No. 20 (command = 2, mode = 0), 27 (mode = 7) and 28 (mode =8).
J
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-
Comzma”du m‘édem « Read out of External Scale
Reception data Transmission data
od 0BhO
axisJ axistd
c o 2 c o 2
checksum [ | ____________ encoderID (LO___________|
(KO
_______________ status (LO_____________|
(HO
_______________________ (ORI
___________________ o ]
________ absolute position data (48bi)l] _____ |
___________________ o ]
___________________ o __ ]
(H)O
error codel]
checksum
Encoder ID
Encoder ID (L) Encoder ID (H)
ST771 Address "0" data of EEPROM 32h
AT500series Address "0" data of EEPROM 31lh
« Command error occurs at other control modes than full-closed control.
* ST771
Status (L)
bit7 6 5) 4 3 2 1 0
Thermal alarm | Signal intensity [I1Signal intensity [ITransducer O] | ABS detection [] Hardware O Initialization O Over speed
alarm error error error error error
Status (H)
bit7 6 5) 4 3 2 1 0
0 0 Encoder O Encoder O 0 0 0 0
error *1 error *2
*1  bit5 : Logical sum of bit0 to bit 5 of status (L) *2 bit4 : logical sum of bité and bit 7 of status (L)
« AT500 series
Status (L)
bit7 6 5) 4 3 2 1 0
Thermal alarm | 0 Communication [ICPU, memory [} CﬁptaCilty ?DdDD Ean)de{ %. ;| Initialization O | Over speed
error error Bhrar C eete arror | eMNd H error
Status (H)
bit7 6 5 4 3 2 1 0
0 0 Encoder U Encoder O 0 0 0 0
error *3 alarm *4
*3  bit5 : Logical sum of bit0 to bit 5 of status (L) *4 hit4 : logical sum of bité and bit 7 of status (L)
Error code
bit7 6 5) 4 3 2 1 0
0 : NormalO Command error| RS485 error
1: Error
« Absolute position data = 48bit (0 x 800000000000 to 0 x 7FFFFFFFFFFFh) OO
.
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~
C°m;”a”dm m%dem « Read out of Absolute Encoder
Reception data Transmission data
o]} 0BhO
axisO axis
D o 2 D o 2
checksum | ____________encoderID (O __________]
(MO
_______________ status (L0 |
00000000O0000000000
_____________ Qo00o0o0gmnooooooood
_____________ single-turndatal] |
0 0O0000QEIDO0000
____________ multi-tumndata (OO
(H)O
od
Error codel]
checksum
Encoder ID (L) Encoder ID (H)
17bit absolute 3 11h
Status (L)
bit7 6 5 4 3 2 1 0
Battery alarm | System down | Multi-turn error | 0 Counter O Count error Full absolute O | Over speed
overflow status
Status (H)
« bit4 : System down[
« bit5 : Battery alarm, multi-turn error, counter overflow, count error,CJfull absolute status and logical sum of over speed
Error code
bit7 6 5) 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
« Command error will occur when you use the above encoder or absolute encoder as an incremental encoder.0J
« Single turn data = 17bit (000000h to 01FFFFh)OO
e Multi-turn data = 16bit (0000h to FFFFh)
J
N\
Comrzna”dm m%deu « Read out of External Scale Accumulation and Deviation
Reception data Transmission data
od 90J
axis axisd
E b 2 E = 2
checksum g
| ____________®xternalscaleld __________|
______________ FBpulsesumll |
(H)O
S ) 1= S
__________ external scale deviationl] __ |
___________________ R
(H)O
error codel]
checksum
Error code
bit7 6 5) 4 3 2 1 0
0 : NormallJ Command error | RS485 error
1: Error
« External scale FB pulse sum will return the present position of the external scale counter in absolute coordinates from
the starting point. 0O 0
« External scale FB pulse sum will be "-" for CW and "+" for CCW.0O0O S
« External scale deviation becomes "+" when the external scale is positioned at CW direction against position '%
command, and "—" when it is positioned at CCW direction.( 3
=]
J
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Comga”du m%dem « Individual Read out of Parameter
Reception data Transmission data
10 30
axis axis
0 o 8 0 o 8
parameterNo.0. |} | | parametervalue LO |
checksum HO
error codel]
checksum
Error code
hit7 6 5 4 3 2 1 0
0 : Normald Command error| RS485 error No.Error
1: Error
« If the parameter No. is not within the range of 0 x 00 to 0 x 7F, No. error will be returned.

-
Comg‘a”dm m‘idem « Individual Writing of Parameter
Reception data Transmission data
30 10
axis axis
1 o 8 1 o 8
parameter No.O error codel]
____________ parametervalue LOD _________| checksum
HO
checksum
Error code
bit7 6 5 4 3 2 1 0

0 : Normal Data Error Command error| RS485 error No.Error
1: Error

« If the parameter No. is not within the range of 0 x 00 to 0 x 7F, No. error will be returned.0JO

« This command change parameters only temporarily. If you want to write into EEPROM, execute the parameter writing
to EEPROMO (mode = 4). 00O

« Set up parameters not in use to 0 without fail, or it leads to data error. Data error also occurs when the parameter
value exceeds thel setup range.

( \
commandl | modell 1 . writing of Parameters to EEPROM
Reception data Transmission data
(o]m] 10
axis] axis]
4 o 8 4 o 8
checksum error code]
checksum
Error code
bit7 6 5 4 3 2 1 0

0 : NormalO Data Error Command error| RS485 error Control LV

1: Error

« Writes the preset parameters to EEPROM.00

» Transmission data will be returned after EEPROM writing completes.O It may take max. 5sec for EEPROM writing
(when all parameters have been changed.)000

« Data error will occur when writing fails.0O

* When under-voltage occurs, error code of control LV will be returned instead of executing writing.
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Comga”dm m%dem « Read out of Present Alarm Data
Reception data Transmission data
00 20
axis axis(]
0 o 9 o 9
checksum alarm No.O

error codel]
checksum

Error code

bit7 6 5) 4 3 1 0
0 : NormalO Command error| RS485 error
1: Error

« If no alarm occurs, alarm No. becomes 0.000

(For alarm No., refer to P.252, "Protective function (What is alarm code ?)" of When in Trouble.

Comga”dm m‘idem « Individual Read out of Alarm History
Reception data Transmission data
10 30
axis axis
1 o 9 o 9
history No.OJ history No.OJ
checksum alarm No.O
error codel]
checksum
Error code
bit7 6 5) 4 3 1 0
0 : Normald Command error| Command error| No.Error
1: Error

« History No. 1 to 14 represents latest to 14th latest error event.0O
« No. error will occur when you enter other value than 1 to 14.

Comga”dm m‘;dem « Batch Read out of Alarm History
Reception data Transmission data
o]} OFhO
axis axis(]
2 o 9 o 9
checksum 1st. latest alarm No.[O
2nd. latest alarm No.[
-0
14th. latest alarm No.[
Error codel]
checksum
Error code
bit7 6 5) 4 3 1 0
0 : Normald Command error| Command error
1: Error

¢ You can read out last 14 error events.
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Comgma”dD m%dem « Alarm History Clear
Reception data Transmission data
o]} 10
axis axis
3 o 9 o 9
checksum Error codel
checksum
Error code
bit7 6 5) 4 1 0

0 : NormalO Data Error Command error| RS485 error Control LV

1: Error

« Clears the alarm data history.00
« Data error will occur when you fail to clear.00
« When under-voltage of control power supply occurs, error code of control LV will be returned instead of executing

writing.
|
y
command mode[]
3 3 e Alarm Clear
Reception data Transmission data
o]} 10
axis axis
4 o 9 b 9
checksum Error codel
checksum
Error code
bit7 6 5) 4 1 0
0 : Normald Command error| RS485 error
1: Error
« Clears the present alarm. (only those you can clear)0O
O
|
-
commandO model]
9 B * Absolute Cleard
U Reception data Transmission data
o]} 10
axis axisl
B o 9 b 9
checksum Error codel
checksum
Error code
bit7 6 5) 4 1 0
0 : Normald Command error| RS485 error
1: Error

« Clears absolute encoder error and multi-turn datall
* Command error will be returned when you use other encoder than 17bit absolute encoder.
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~
command(] mode[] s
B 0 * Individual Read out of User Parameter
Reception data Transmission data
10 90l
axistd axis[
0 o B 0 o B
parameter NoO | | __________ Pparametervalue LO _________|
checksum HO
______________ MIN. value LOJ |
HO
______________ MAX.value LO |
HO
_______________ Property LOJ ____________|
HO
Error codel
checksum
Property
bit7 6 5 4 3 2 1 0
Parameter O Display inhibited (for special O Change at O System related
not in use customer) initialization
bit15 14 13 12 11 10 9 8
Read only
Error code
bit7 6 5 4 3 2 1 0
0 : NormalO Command error| RS485 error No.Error
1: Error
« If the parameter No. is not within the range of 0 x 00 to 0 x 7F, No. error will be returned.
J
™
Comg‘a”du m‘idem « Page Read out of User Parameter
Reception data Transmission data
10 82h0
axis axis
1 o B 1 b B
page No.O page No.O
checksum | | __________ Pparametervalue LT _________|
(No.0) HO
______________ MIN.value LOJ |
(No.0) HO
______________ MAX.value LOJ |
(No.0) HO
______________ Property LU ___________|
(No.0) H
____________ parameter value L) |
(No.0fh) HO
______________ MIN.value LOO |
(No.Ofh) HO
______________ MAX.value LOD___ |
(No.Ofh) HO
_______________ Property LOJ ___________|
(No.Ofh) HO
error codel]
checksum
Property
bit7 6 5 4 3 2 1 0
Parameter O Display O (for special O Change at O System related
not in use inhibited customer) initialization
bitl5 14 13 12 11 10 9 8
Read only
Error code (cn
bit7 6 5 4 3 2 1 0 o
0 : NormalO Command error| RS485 error No.Error -%
1: Error =
@
« Designate 0 to 7 to page No. and read out 16 parameters from each specified page.00 =
« No. error will be returned when other No. than 0 to 7 is entered to page No.
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Comga”du mgdem « Page Writing of User Parameter
Reception data Transmission data
21h0 20
axis axis
2 o B b B
page No.O page No.O
______________ parameter L0 | Error codel
(value of No. 0) HO checksum
____________ parametervalue LOD _________|
(value of No. 1) HO
-0
____________ parametervalue LLJ _________|
(value of No. Oth) HO
checksum
Error code
bit7 6 5 4 3 1 0
0 : NormalO Data Error Command error| RS485 error No.Error
1: Error

« Designate 0 to 7 to page No. and write 16 parameters from each specified page.d00

« Set up o to parameters not in use without fail, or data error will occur. Data error will also occurs when data exceeding
the setup range O is transmitted.00]

* No. error will be returned when other No. than 0 to 7 is entered to page No.OO
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Division Ratio for Parameters

Relation between Electronic Gear and Position Resolution or Traveling Speed

Driver

Electronic gear ratio

Rotational speed : N[ r/min]

Pulse train position [

PraA *
+
command - D= Pr;lfié 2 - . — Machine
Travel distance : P1[ P r _

Traveling speed : F[ PPS] QReduction ratio: R
Encode

_ Encoder pulse counts : E[ P/r] O
Example of ball screw drive [ * 10000 (= A/B-phase 2500 [ P/r] x 4)
by servo motor * 131072 (= 17-bit)

Here we take a ball screw drive as an example of machine.
A travel distance of a ball screw M [ mm] corresponding to travel command P1 [ P] , can be described by the
following formula (1) by making the lead of ball screw as L [ mm]

M=P1x(D/E) X (L/R) XL ..ccceevrrrraneee (@)
therefore, position resolution (travel distance AM per one command pulse) will be described by the formula (2)
AM = (D/IE) X (L/R) X L wevvvvvviiiviiiaaeennn, 2

modifying the above formula (2), electronic gear ratio can be found in the formula (3).
D=AMXEXR)XL .ccooevrrrrrrrrrrrnnnnnnnn. 3)
Actual traveling velocity of ball screw, V[ mm/s] can be described by the formula (4) and the motor rotational
speed, N at that time can be described by the formula (5).
V=FX(D/E)X (L/R) XL .ccoverrrrrearnnn 4)
N=FX(D/E)X60 ..c.oeoreerrrrrirraaannnn (5)
modifying the above formula (5), electronic gear ratio can be found in the formula (6).
D= (NXE)/(FX60) .c.cceevurrrrrearninnn. (6)

<Notes>

1) Make a position resolution, AM as approx. 1/5 to 1/10 of the machine positioning accuracy, A, consider-
ing a mechanical error.

2) Set up Pr48 and Pr4B to any values between 1 to 10000.

3) You can set up any values to a numerator and denominator, however, action by an extreme division ratio
or multiplication ratio cannot be guaranteed. Recommended range is 1/50 to 20 times.

4) 2" Decimal
20 1
2! 2
22 4
23 8
24 16
25 32
26 64
27 128
28 256
2° 512
210 1024
21 2048
212 4096
21 8192
214 16384
215 32768
216 65536
2% 131072
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. . AMXE xR Prag x 27
Electronic gear ratio D = ] D= PraB
Lead of ball screw, L =10mmi
Gear reduction ratio, R = 1[J i Pr48 = 100000
Position resolution, 0.005 x 10000 x 1 10000 x 2% | praa = o]
AM =0.005mm[] 10 =5 2000 r4A =
Encoder, 2500P/r[] Pr4aB = 2000
(E= 10000P/r)
Lead of ball screw, L =20mml]
ICjea_r_reductloln _ratlcg R=10 "D = 1"is the O
osition resolution, 0.0005x10000x1 _ .. D<1 hencel | .ongition for O
AM =0.0005mm0] 20 use 17-bit. minimum resolution.
Encoder, 2500P/r
(E= 10000P/r)
0.0005 x 2"'x 1
7 20 Pr4a8 = 10
Encoder : 17-bit (E = P/r) 17 5 PrdA = 150
1x2 LxZ'x2 Pr4B = 10000
40000 2% x 10000
. . D
Motor rotational speed (r/min), N = F x E x 60
Lead of ball screw, L =10mmn]
Gear reduction ratio, R = 10 1x2% 1
Position resolution, O 500000 X — ooo0 57 X 60
AM = 0.0005mm03
Line driver pulse input,[] : 1
Encoder, 17-bit
. . NxE Pr48 x 2P
Electronic gear ratio D = D=———7—"7"-—
g F x 60 Pr4B
D = __2000x 2" 2' x 1000 x 2"
500000 x 60 30000060 Prag=10
- 5 PraA=150
Ditto [J 1 >3<“& x2" _ 1x2 Pr4B=3750
To make it to 2000r/min. 2" x 3750 3750
Travel distance per command pulse (mm)Q
(Position resolution)
D 1
AM = E X R XL
2" 1 1 1 20 20
—— X — x20= = = 0.00133
3750 « 27 X1 X 3750 © 27 3750 x 4 mm
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Conformity to EC Directives and UL Standards

(EC Directives |

The EC Directives apply to all such electronic products as those having specific functions and have been
exported to EU and directly sold to general consumers. Those products are required to conform to the EU
unified standards and to furnish the CE marking on the products.

However, our AC servos meet the relevant EC Directives for Low Voltage Equipment so that the machine or
equipment comprising our AC servos can meet EC Directives.

(EMC Directives )

MINAS Servo System conforms to relevant standard under EMC Directives setting up certain model (condi-
tion) with certain locating distance and wiring of the servo motor and the driver. And actual working condition
often differs from this model condition especially in wiring and grounding. Therefore, in order for the machine
to conform to the EMC Directives, especially for noise emission and noise terminal voltage, it is necessary to
examine the machine incorporating our servos.

(Conformed Standards )

Subject Conformed Standard

Motor | IEC60034-1 |IEC60034-5 UL1004 CSA22.2 No.100 O Conforms to Low-[]
0 EN50178 UL508CO Voltage Directives(]
0 EN55011D Radio Dis.turbance Characteristics of Indu.strial, Scientific O H
O and Medical (ISM) Radio-Frequency Equipment[ 0

Motor/O| EN61000-6-2(1  Immunity for Industrial Environments[] 0

Motor 0| IEC61000-4-20 Electrostatic Discharge Immunity Test[] Standards [

referenced by O

IEC61000-4-300 Radio Fr ncy Electromagnetic Field Immunity Test[]
and O C61000-4-3 adio Frequency Electromagnetic Field unity Test EMC Directives

driver | IEC61000-4-400 Electric High-Speed Transition Phenomenon/Burst Immunity Test]]
IEC61000-4-5[01 Lightening Surge Immunity Test[]
IEC61000-4-6[01 High Frequency Conduction Immunity Test [J
IEC61000-4-1100 Instantaneous Outage Immunity Test

IEC : International Electrotechnical Commission
EN : Europaischen Normen

EMC : Electromagnetic Compatibility

UL : Underwriters Laboratories

CSA : Canadian Standards Association

<Precautions in using options>
Use options correctly after reading operation manuals of the options to better understand the precautions.
Take care not to apply excessive stress to each optional part.

Peripheral Equipments

[Installation Environment]

Use the servo driver in the envi- Control box
ronment of Pollution Degree 1 or
2 prescribed in IEC-60664-1 (e.g. Controller
Install the driver in control panel
H i Insulated power supply [0
with IP54 protection structure.) P Benxs
N / Driver
P q Noise filters for Noise filters [
ower signal lines for O
supply \ CN X1 signal lines
O Circuit [ | Ground-fault [} L L1
breaker | |breaker (RCD) Gyo'se filter t% CN >L(Jz Motor
\
/ L1C W
L2C [@
Surge O
absorber J_ D N X6

= Protective earth (PE)
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0, 0,
100V type : Single phase, 100V +10% to 115V +10% 50/60Hz
-15% -15%
(A, B and C-frame)
0, 0,
200V type : Single phase, 200V +10% to 240V +10% 50/60Hz
-15% -15%
(B, C-frame)
0, 0,
200V type : Single/3-phase, 200V +10% to 240V +10% 50/60Hz
-15% -15%
(C, D-frame)
0, 0,
200V type : 3-phase, soov T10% i 230y T19%  50/60Hz
-15% -15%
(E, F-frame)

() This product is designed to be used at over-voltage category (Installation category) Il of EN 50178:1997.
If you want to use this product un over-voltage category (Installation category) Ill, install a surge ab-
sorber which complies with EN61634-11:2002 or other relevant standards at the power input portion.

(2) Use an insulated power supply of DC12 to 24V which has CE marking or complies with EN60950

(Circuit Breaker )

Install a circuit breaker which complies with IEC Standards and UL recognizes (Listed and @ marked)
between power supply and noise filter.

(Noise Filter |
When you install one noise filter at the power supply for multi-axes application, contact to a manufacture of
the noise filter.

Option part No.|/P"t@9¢ spegifications pan yfacturer' s part NofApplicable driver (frame)l] Manufacturerd

DVOP4170 |Single phase 100v/200V|  SUP-EK5-ER-6 A and B-frame Okaya Electric Ind.
1005%32-0 Terminal cover O
. (transparent)
7.0 75.0 50 53.1:1.0 Cireuit di
s . N ircuit diagram ouT
T (]]%5‘, @ o L o L o @
,,,,, Label a S el /1|‘® R . .
= 3|3 mg% S o+ L .mc)}“: .m ol i, S
)R N @ o 1 ° @
2-045x6.75 2-945 6-M4 Il
(130
Option part No. [Yo!'a9¢ spagifications lyanufacturer' s part NofApplicable driver (frame)] Manufacturer(

DV0P41800 3SUP-HQ10-ER-60J C-framel] .
3-phase 200V Okaya Electric Ind.
DVOP4220 P 3SUP-HU30-ER-6 | D and E-frame y
A
B Circuit diagram
c H
. IN ouT
5 Earth terminal @ o L1 o @
a T M4 .
5 L [~ =¢9
Al w _I_1& j: 73&& @o .= °©®
@ Screw’\fﬂosr coverd) ® o [ [ JFJI: oM JFJI:J_ o ®
3 i 2 R TJoxt ot
M4 e
—M—\Cmr AlB|c|D|E|F[G|H|K]|L
o oo 0000 oo DVOP4180 |115[105| 95| 70 | 43| 10| 52[5.5|M4| M4
E\Body DVOP4220 |145(135[125( 70| 50 | 10| 52|5.5| M4 | M4
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Option part No. [V°!'89¢ spaaifications o facturer' s part No.Applicable driver (frame)l Manufacturer

DVOP3410 3-phase 200V 3SUP-HL50-ER-6B F-frame Okaya Electric Ind.
za;s;go Circuit diagram
IN ouT
2-g5.5x7 255+1.0 2-95.5 e ]
50\ 240 /- ° O
@ . .L_Aij ll -L_AiMJ i @
6-6M | s @) T =+ " ~®
. Label =~ o 1= e
05 1 111 1
= Mﬂ :% MJJJ
(Surge Absorber |

Provide a surge absorber for the primary side of noise filter.

Option part No.[J| 0'ta9¢ spgaifications |y tacturer' s part No Manufacturer(

DVOP1450 3-phase 200V R .A.V-781BXZ-4 | Okaya Electric Ind.
Al
+ =] . . .
94.20.2 6| = Circuit diagram
5 "
» (1o @uEU ®
cooo | &
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HUH D =T U UL-1015 AWG16
T | S
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s @
N <
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41+1 T

Option part No.[|Vo!ta9¢ spagifications fyanfacturer s part NoJ Manufacturer(d

DVOP4190 Single phase 100/200V| R . A .V-781BWZ-4 | Okaya Electric Ind.

el
4.2:0.2 2 o
g o] = Circuit diagram
w -
oo |13 w0 @0 ©
¢ P f
DU D =T D UL-1015 AWG16 @
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i & [
o@ S
3 <
o EEa|
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<Remarks>
Take off the surge absorber when you execute a dielectric test to the machine or equipment, or it may
damage the surge absorber.
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[Supplement]

(Noise Filter for Signal Lines * |

Install noise filters for signal lines to all cables (power cable, motor cable, encoder cable and interface cable)
* In case of D-frame, install 3 noise filters at power line.

Option part No.O|Manufacturer' s part Noo Manufacturerd
DVOP1460 ZCAT3035-1330 TDK Corp.

<Caution>0]
Mass: 62.89 Fix the signal line noise filter in place to

eliminate excessive stress to the cables.

gg. o

(Grounding )

(1) Connect the protective earth terminal ( @ ) of the driver and the protective earth terminal (PE) of the
control box without fail to prevent electrical shocks.

(2) Do not make a joint connection to the protective earth terminals ( @ ). 2 terminals are provided for
protective earth.

(Ground-Fault Breaker |
Install a type B ground fault breaker (RCD) at primary side of the power supply.

<Note>
For driver and applicable peripheral equipments, refer to P.32 "Driver and List of Applicable Peripheral
Equipments" of Preparation.

Driver and List of Applicable Peripheral Equipments (EC Directives)

Refer to P.28 to 41, "System Configuration and Wiring"

(Conformity to UL Standards |

Observe the following conditions of (1) and (2) to make the system conform to UL508C (File No. E164620).
(1) Use the driver in an environment of Pollution Degree 2 or 1 prescribed in IEC60664-1. (e.g. Install in the
control box with IP54 enclosure.)
(2) Install a circuit breaker or fuse which are UL recognized (LISTED @ marked) between the power supply
and the noise filter without fail.
For the rated current of the circuit breaker or fuse, refer to P.32, "Driver and List of Applicable Peripheral
Equipments" of Preparation.
Use a copper cable with temperature rating of 60°C or higher.
Tightening torque of more than the max. values (M4:1.2N-m, M5: 2.0N-m) may break the terminal block.
(3) Over-load protection level
Over-load protective function will be activated when the effective current exceeds 115% or more than the
rated current based on the time characteristics. Confirm that the effective current of the driver does not
exceed the rated current. Set up the peak permissible current with Pr5E (Setup of 1st torque limit) and
Pr5F (Setup 2nd torque limit).

juawa|ddns

311



Options

Specifications of for Motor Connector

 Pin disposition for encoder connector * Pin disposition for motor/brake connector (with brake)

MSMAL MSMAL MSMAD1KW, 1.5kW, 2kW O | MSMAO3KW, 4kW, 5kW [
MDMAO MDMA[D MDMADO1kW, 1.5kW, 2kw0O i MDMADO3KW, 4kwW, 5kwQ
MEMAO MFEMAO MFMAO400W, 1.5kw0O ' MFMAL 2.5kW, 4.5kW0
MHMADO MHMAD MHMADOS500W, 1kW, 1.5kw0O : MHMAD2kW,3kW,4kW,5kw0O
MGMA MGMA MGMAD900W MGMADO2kW, 3kW, 4.5kW

N/MS3102A20-29P

N/MS3102A20-29P
* Specifications of 17bit0]

JLO4V-2E20-18PE-B-RO
(by Japan Aviation O

JLO4V-2E24-11PE-B-RO
(by Japan Aviation O

incremental encoder absolute/incremental [ Electronics or equivalent) Electronics or equivalent)
encoder - :
Pin No.|Content| [Pin No.|Content Pin No.|Content| |Pin No.|Content il Content Fin No. conrent
G Brake A Brake
A | NC K PS A | NC K PS
H Brake B Brake
B NC L PS B NC L PS A NC C NC
C NC M NC C NC M NC F U-phase D U-phase
D NC N NC D NC N NC I V-phase E V-phase
E| NC |[ P ] NC E | NC |[ P ] NC B W-phase F W-phase
F | NnC R | NC F | NC R | NC E Earth G Earth
st b Peferefond] | | o e
J | Fanet J | FEms Y = Ne I =

*Connection to Pin-S and T are not [[J
required when used in incremental.

« Specifications of 2500P/r O

 Pin disposition for motor/brake connector (without brake)

MSMAO1kW, 1.5kW, 2kw O
MDMAO1kW, 1.5kW, 2kw0O
MHMADOS500W, 1kw, 1.5kw0O
MGMAL900W

MSMAO3KkW, 4kw, 5kw O
MDMADO3KW, 4kW, 5kwW O
MHMADO2kW,3kW,4kw,5kw0O
MGMAO2kW, 3kW, 4.5kW

MFMAL 400W, 1.5kW

MFMAD 2.5kW, 4.5kW

JLO4V-2E20-18PE-B-RO
(by Japan Aviation O
Electronics or equivalent)d

JLO4V-2E24-11PE-B-RO
(by Japan Aviation O
Electronics or equivalent)O

(by Japan Aviation O
Electronics or equivalent)

(by Japan Aviation O
Electronics or equivalent)

JL04V-2E20-4PE-B-R0 |

JL04V-2E22-22PE-B-R0 |

1 1
PIN No. Content PIN No. Content PIN No. Content IN No. Content
A U-phase A U-phase G NC A NC
B V-phase B V-phase H NC B NC
C W-phase C W-phase A NC C NC
D Earth D Earth F U-phase D U-phase
| V -phase E V -phase
B W-phase F W-phase
E Earth G Earth
D Earth H Earth
C NC I NC

Do not connect anything to NC pins.
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Table for junction cable by model of MINAS A4 series

[Supplement]

Motor typel D Type of junction cablel] Part No of junction cablell Fig.No.l}
MAMAO100W to 750W0O| Encoder | 17bit, 7-wire | With battery holder for absolute encoderl] | MFECAO**OEAED| Fig.2-1[
MSMDO 50W to 750w0| OO Without battery holder for absolute encoderl MFECAQ**0EADCO| Fig.2-2[]
MQMA[00W to 400W0O| O 2500P/r, 5-wire(J MFECAO**OEAMUO| Fig.2-3(0
ad MotordO0O MFMCAO**QEEDO, Fig.3-10
O BrakeOOO MFMCBO**0GETO| Fig.5-10
MSMAO1.0kW, 1.5kwWC | Encoderd 17bit, 7-wired | With battery holder for absolute encoder] | MFECAO**OESED| Fig.2-4[]
MDMAL.0kw, 1.5kw0O | OO Without battery holder for absolute encoderll MFECAO**0ESD| Fig.2-50
MHMAO0.5kW to 1.5kWIj [ 2500P/r, 5-wire(J MFECAO**0ESDU| Fig.2-50
MGMARBOOWO Motor[J without BrakeO MFMCDO0**2ECDT] Fig.3-2(
d ad BrakeO MFMCAO0**2FCDU| Fig.4-1[}
MSMADO2.0kwO Encoderd | 17bit, 7-wire( | With battery holder for absolute encoderll | MFECAO**OESE[| Fig.2-4[0
MDMA[2.0kwO oo Without battery holder for absolute encoderl] MFECAO**0ESD| Fig.2-50
ad ad 2500P/r, 5-wire(Od MFECAO**0ESDUO| Fig.2-50
O Motor[ without BrakeO MFMCDO**2ECT[O| Fig.3-3
0 O BrakeOO MFMCAO0**2FCTO| Fig.4-20
MSMAO3.0kW to 5.0kWI[J] Encoder | 17bit, 7-wired | With battery holder for absolute encoderl] | MFECAO**OESED| Fig.2-4[
MDMAI3.0kW to 5.0kw 000 Without battery holder for absolute encoderl] MFECAQ**0ESDO| Fig.2-5[
MHMA[12.0kW to 5.0kwIJ O 2500P/r, 5-wire(J MFECAO**QESDU| Fig.2-5(
MGMALR.0kW to 4.5kW[] Motor[ without BrakeOJO MFMCAO0**3ECTO| Fig.3-40
d O BrakeO MFMCAO0**3FCTO| Fig.4-30
MFMALO.4kW, 1.5kW0O | Encoderd 17bit, 7-wired | With battery holder for absolute encoderd | MFECAO**OESED| Fig.2-4[]
g oo Without battery holder for absolute encoderl] MFECAO0**OESDO| Fig.2-50
d O 2500P/r, 5-wire(J MFECAO**0ESDUO| Fig.2-50
O MotorQd without BrakeOO MFMCAO0**2ECD0 Fig.3-50
ad ad BrakeO MFMCAO0**2FCDU| Fig.4-1[}
MFMAO2.5kW, 4.5kwW Encoderd | 17bit, 7-wired | With battery holder for absolute encoderll | MFECAO**OESE| Fig.2-4[0

oo Without battery holder for absolute encoderl] MFECAO**OESDC| Fig.2-50
ad 2500P/r, 5-wire(OO MFECAO**0ESDO| Fig.2-50
Motor without BrakeO MFMCDO**3ECTO| Fig.3-60
O BrakeOO MFMCAO0**3FCT | Fig.4-3
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Options

Junction Cable for Encoder

MSMD 50W to 750W, MQMA 100W to 400W, MAMA 100W to 750W
17-bit absolute encoder with battery holder

( MFECAO*0EAE )

Fig. 2-1
Title Part No. Manufacturer ||L(m)| Part No.

L Connector 551055100-0600 or Molex Inc. 3 | MFECAQ030EAE
110 300 55100-0670 (lead-free) 5 | MFECAOQ50EAE
Connector 172161-1 Tyco 10 | MFECA0100EAE
g Connector pin 170365-1 Electronics AMP || 20 | MFECA0200EAE

g {aSHE=m : - 2 Oki

(4)@ o) :E Cable 0.20mm?” x 4P Electric Cable Co.

Note) Battery for absolute encoder is an option.

MSMD 50W to 750W, MQMA100W to 400W, MAMA 100W to 750W

*k,
( MFECAO**OEAD ) 17-bit incremental encoder without battery holder

Fig. 2-2 L Title Part No. Manufacturer |[L(m)| Part No.
| Connector 55100-0600 or Molex Inc 3 | MFECAQ030EAD
7 2 W‘ﬁ‘%ﬁ 55100-0670 (lead-free) ) 5 | MFECA0050EAD
ge M {% T [ Connector 172161-1 Tyco 10 | MFECAOI00EAD
@] | as I<4) Connector pin 170365-1 Electronics AMP || 20 | MFECA0200EAD
2 Oki
Cable 0-20mm?" x 3P Electric Cable Co.

( MEECAO*OEAM MSMD 50W to 750W, MQMA 100W to 400W, MAMA 100W to 750W

- 2500P/r encoder
Fig. 2-3
L Title Part No. Manufacturer |[L(m)| Part No.

@ Connector 55100-0600 or Molex Inc. 3 | MFECAQO30EAM
& = 8 Vﬁ—%n 55100-0670 (lead-free) 5 | MFECAQO50EAM
5| il @D [—§ | Connector 172160-1 Tyco 10 | MFECAQ100EAM
@] | ay | @ Connector pin 170365-1 Electronics AMP || 20 | MFECA0200EAM

2 Oki
Cable 0.20mm?" x 3P Electric Cable Co.

MSMA, MDMA, MHMA, MGMA, MFMA

*%
( MFECAO™0ESE ) 17-bit absolute encoder with battery holder

Fig. 2-4 .
Title Part No. Manufacturer ||L(m)| Part No.
L 55100-0600 or Molex Inc 3 | MFECAO030ESE
55100-0670 (lead-free) ' 5 | MFECAQ050ESE

Straight plug | N/MS3106B20-29S | Japan Aviation 10 | MFECA0100ESE

‘ 110 300 Connector

(28)

[D]EEEEEEE Cableclamp| N/MS3057-12A | Electronics Ind. || 20 | MFECAO200ESE
= = ~ 2 Oki
Cable 0.20mm?® x 4P Electric Cable Co.

Note) Battery for absolute encoder is an option.

MSMA, MDMA, MHMA, MGMA, MFMA

MFECAO**OESD
( ) 17-bit incremental encoder without battery holder, 2500P/r encoder

Fig. 2-5
‘ L Title Part No. Manufacturer ||L(m)| Part No.

@ 55100-0600 or 3 | MFECAQ030ESD

e o1 DRy CONNECIOr |56100-0670 (leackfree) | VX " |5 | WrecawsiEsD

I ||=|=E. ! T ug ] Straight plug | N/MS3106B20-29S | Japan Aviation 10 | MFECA0L00ESD

Cable clamp N/MS3057-12A Electronics Ind. || 20 | MFECA0200ESD

2 Oki
Cable 0.20mm™ x 3P Electric Cable Co.




[Supplement]

Junction Cable for Motor (ROBO-TOP® 105°C 600V-DP)

ROBO-TOP® is a trade mark of Daiden Co.,Ltd.
( MFMCAO*0EED ) MSMD 50W to 750W, MQMA 100W to 400W, MAMA 100W to 750W

Fig. 3-1

Title Part No. Manufacturer
(50) L (0) i Connector | 172159-1 Tyco L(m)| Part No.
d | /—--— Connector pin 170366-1 Electronics AMP || 3 | MFMCAO0030EED
3 [[Ej]] ‘ﬁf\B ) f — Rod terminal | Al0.75-8GY Phoenix 5 | MFMCAO0050EED
T w0 la \:; Nylon insula}ted N1.25-M4 J.S.T Mfg. Co., 10 | MFMCAO0100EED
round terminal Ltd. 20 | MFMCA0200EED
Cable  |ROBO-TOP 600V 0.75mm?| Daiden Co.,Ltd.
MSMA 1.0kW to 1.5kW, MDMA 1.0kW to 1.5kwW
MFMCDO**2ECD '
( - MHMA 500W to 1.5kW, MGMA 900W
Fig. 3-2 Title Part No. Manufacturer
) L (50) | Straight plug |JL04V-6A20-4SE-EB-R| Japan Aviation ||L(m)| Part No.
‘ & Cable clamp |JL04-2022CK(14)-R| Electronics Ind. 3 | MFMCD0032ECD
5 Rod terminal | Al2.5-8BU Phoenix 5 | MFMCD0052ECD
2 :[:[]:%_| )] Nylon insulated |\, 1, | J.S.T Mfg. Co., | [ 10 [MFMCD0102ECD
s 3 round terminal Ltd. 20 | MFMCD0202ECD
Cable  |ROBO-TOP 600V 2.0mm?| Daiden Co.,Ltd.
( MFMCDO**2ECT ) MSMA 2.0kW, MDMA 2.0kW
Fig. 3-3
) L (50) Title Part No. Manufacturer |[L(m)| Part No.
_ ‘ Straight plug [JL04V-6A20-4SE-EB-R| Japan Aviation 3 | MFMCDO032ECT
“ﬁ - Cable clamp |JL04-2022CK(14)-R| Electronics Ind. 5 | MFMCDO052ECT
al N
o = = To Nylon insulated . 10 | MFMCDO102ECT
Sl :IIE@ — = round terminal N2-5 JSTMg. Co. L 1 o T vmcoozozecT
Cable | ROBO-TOP 600V 2.0mm? | Daiden Co.,Ltd.
MSMA 3.0kW to 5.0kWw, MDMA 3.0kW to 5.0kW
MFECAOQO**3ECT '
( - ) MHMA 2.0kW to 5.0kW, MGMA 2.0kW to 4.5kW
Fig. 3-4
L 50) Title Part No. Manufacturer ||L(m)| Part No.
‘ . Straight plug JL04V-6A22-22SE-EB-R| Japan Aviation 3 | MFMCAQ033ECT
- \;‘ll 1o Cable clamp [JL04-2022CK(14)-R| Electronics Ind. 5 | MFMCAOQ53ECT
g = I — —3 Nylon insulated 10 | MFMCAO103ECT
[ :I:[E I n© round terminal NS.5-5 35T Mfg. Co., Ltd 20 | MFMCA0203ECT
Cable  |ROBO-TOP 600V 35mm?| Daiden Co.,Ltd.
( MFMCAO*2ECD ) MFMA 400W to 1.5kw
Fig. 3-5 Title Part No. Manufacturer
, L (50) Straight plug |JL04V-6A20-18SE-EBR| Japan Aviation |(L(m)| Part No.
‘ o Cable clamp |JL04-2022CK(14)-R| Electronics Ind. 3 | MFMCAO0032ECD
. S Rod terminal Al2.5-8BU Phoenix 5 | MFMCAQ052ECD
& [ :l:[]:%_l I Nylon insulated N2-M4 J.S.T Mfg. Co., || 10 | MFMCA0102ECD
S round terminal Ltd. 20 | MFMCA0202ECD
Cable  |ROBO-TOP 600V 2.0mm?| Daiden Co.,Ltd.
( MFMCDO*3ECT ) MFMA 2.5kW to 4.5kW
Fig. 3-6
L (50) Title Part No. Manufacturer |[L(m)| Part No.
Straight plug |JL04V-6A24-11SE-EB-R| Japan Aviation 3 | MFMCDO033ECT
5 Cable clamp |JL04-2428CK(17)-R| Electronics Ind. 5 | MFMCDOO0S3ECT 0
5] ) -
~ = =~ (7o Nylon insulated ) 10 | MFMCDO103ECT =
g [ 1] : ] :3 o e termminal N5.5-5 J.S.T Mfg. Co., Ltd. 20 | VEMCDO203ECT :i
Cable  |ROBO-TOP 600V 35mm?| Daiden Co.,Ltd. g
(")
>
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Options

Junction Cable for Motor with Brake (ROBO-TOP® 105°C 600V:DP)

ROBO-TOP® is a trade mark of Daiden Co.,Ltd.

( MFMCAO**2FCD )

Fig. 4-1 MGMA 900W
L (50)
3 Tr—
e
(T
5 (10

50,

/
\

( MFMCAO®2FCT ) MSMA 2.0kW, MDMA 2.0kw
Fig. 4-2

237.3
—

( MFMCA0**3FCT )
Fig. 4-3

MGMA 2.0kW to 4.5kwW

L

lIgSET
¢ 7 %\:;@
L9

ey /

(50)

14)

2

(

243.7
——

MSMA 1.0kW to 1.5kW, MDMA 1.0kW to 1.5kW
MHMA 500W to 1.5kW, MFMA 400W to 1.5kW

MSMA 3.0kW to 5.0kW, MDMA 3.0kW to 5.0kW
MHMA 2.0kW to 5.0kW, MFMA 2.5kW to 4.5kW

Title Part No. Manufacturer
Straight plug |JL04V-6A20-18SE-EBR| Japan Aviation
Cable clamp [JL04-2022CK(14)-R| Electronics Ind.
Rod terminal Al2.5-8BU Phoenix
Nylon insulated Earth N2-M4 J.S.T Mfg. Co., Ltd. L(m)] Part No.
found teminal Brakel ~ N1.25-M4 3 | MFMCAQ032FCD
ROBO-TOP 600V 0.75mm? 5 | MFMCA0052FCD
Cable and Daiden Co.,Ltd. || 10 | MFMCA0102FCD
ROBO-TOP 600V 2.0mm? 20 | MFMCA0202FCD
Title Part No. Manufacturer
Straight plug [JL04V-6A20-18SE-EB-R| Japan Aviation
Cable clamp [JL04-2022CK(14)-R| Electronics Ind.
Nvlon insulated [Earth N2-5
ro{(r)ldtesrl:nailne:l Brakel N1.25-M4 35T Mig. Co, Lid. L(;n ) MFIZ?LE)(;ISEI;CT
ROBO-TOP 600V 0.75mm? 5 | MFMCAQ0052FCT
Cable and Daiden Co.,Ltd. || 10 | MFMCA0102FCT
ROBO-TOP 600V 2.0mm? 20 | MFMCA0202FCT
Title Part No. Manufacturer
Straight plug |JL04V-6A24-11SE-EB-R| Japan Aviation
Cable clamp |JL04-2428CK(17)-R| Electronics Ind.
Nylon insulated [Earth N5.5-5
roximd terminal [Brake| N 1.25-M4 3T Mfg. Co., Ld. L(;n) MF;?,X[O(’)\:I;%#CT
ROBO-TOP 600V 0.75mm? 5 |MFMCAQ053FCT
Cable and Daiden Co.,Ltd. || 10 |MFMCA0103FCT
ROBO-TOP 600V 3.5mm? 20 |MFMCA0203FCT

Junction Cable for Brake (ROBO-TOP® 105°C 600V-DP)

ROBO-TOP® is a trade mark of Daiden Co.,Ltd.

MSMD 50W to 750W

*%
[ MFMCBO**0GET ) MQMA 100W to 400W

Fig. 5-1 MAMA 100W to 750W
(40 L (50)

_ — ‘ g ‘ (10

] = I =y

316

Title Part No. Manufacturer |[L(m)| Part No.
Connector 172157-1 Tyco 3 | MFMCBOO30GET
Connector pin | 170366-1,170362-1 | Electronics AMP || 5 | MFMCB00S0GET

Nylon insulated 10 | MFMCBO0100GET
round terminal N1.25-M4 J.S.T Mfg. Co., Ltd. 20 | MEMCBO200GET
Cable  |R0BO-TOP 600v 0.75mm?| Daiden Co.,Ltd.




[Supplement]

Connector Kit for External Peripheral EqQuipments

1) Par No. (DVOP4350

2) Components Title Part No. Quantity Manufacturer Note
54306-5011 or
Connector 54306-5019 (lead-free) ! Molex Inc. For CN X5 (50-pins)
Connector cover 54331-0501 1
3) Pin disposition (50 pins) (viewed from the soldering side)
e \ <Cautions>
1 26 28 30 32 34 36 ggN_, 40 42 44 46 48 50 \‘ 1) Check the Stamped pin-NO. on the
[ lsse oo Fiemvope [roy- [ e ™ [N PRERPRRR | connector body while making a wiring.
/’ (237AIN/ é??v il m/ 25 i?_Mar §§_’Igg(m, 4cloM- g gSLSHZ ‘slzsNHz 40%3— \\ 2) For the function of each signal title or
TL-SEL| -ON CLR _|INTSPD1]| RDY+ AT-SPEED+ i ri
) - > 3 z . N T T e T TR T \\ its symbol, refer to the wiring example
i OPC1 [PULSL[SIGN1 [cOM+ [ccwL [BRK- [GND [GND [GND [cz  [0A+ [oz+ [GND | of the connector CN I/F.
OFF+
” 2 4 6 B 10 12 [4 [6 18 [0 22 |4 \ 3) Check the stamped pin-No. on the
OPC2 [PULS2|[SIGN2 [CWL |BRK- |ZSP  [sPR/ [CCWTL|CWTL [NC OA- |0Z- \ . . ..
I OFF- [TRQRISPLI/TRQR \ connector body while making a wiring.

________________________________________ \

Interface Cable

1) Par No. (DVOP4360 3) Table for wiring Cable of 2m is connected.
PinNo| color [PinNo| color |PnNo| color [PinNo| color [PinNo| color

2) Dimensions 1 |Orange (Redl) | 11 [Orange (Black2)| 21 |Orange (Red3) | 31 [Orange (Red4) | 41 |Orange (Redd)
20005 , (39) 12.7 2 |Orange (Black1)| 1.2 |Yellow (Blackl) | 22 |Orange (Black3)| 32 [Orange (Black4)| 42 |Orange (Blacks)
50410 ! N ':u'_[“ 3 |Gray(Redl) |13 |Gray(Red?) |23 |Gray(Red3) |33 |Gray(Red4) |43 |Gray (Red5)
RliFratllS] 4 |Gray (Blackl) | 14 |Gray (Black2) | 24 |Gray (Black3) | 34 |White (Redd) | 44 [White (Red5)
] f g [ ﬂ ] 5 |White (Redl) | 15 |White (Red2) | 25 |White (Red3) | 35 [White (Blackd) | 45 |White (Black)
g 6 |White (Blackl) | 16 |Yellow (Red2) | 26 |White (Black3) | 36 |Yellow (Red4) | 46 |Yellow (Redd)
Bl 7 |Yelow(Redt) |17 | Y& Gw2) | 27 |velow (Red3) | 37 |Yelow (Blackd) | 47 |Yellow (Blacks)
<Remarks> "-'d o 8 |Pink(Redl) | 18 |Pink (Red2) | 28 |Yellow (Black3) | 38 |Pink (Red4) | 48 [Pink (Red5)
9 [Pink (Blackl) | 19 |White (Black2) | 29 [Pink (Red3) | 39 |Pink (Blackd) | 49 |Pink (Blacks)

Color designation of the cable
e.g.) Pin-1 Cable color : Orange 10 (Orange (Red2) | 20 — 30 |Pink (Black3) | 40 |Gray (Black4) | 50 |Gray (Blacks)
(Red1) : One red dot on the cable

Communication Cable (for connection to PC)

Par No. (DVOP1960] (DOS/V machine)

2000
33
—18
| EHE
; / Mini-DIN 8P
D-sub connector 9P MD connector
Communication Cable (for RS485)
| L | Part No. L[mm]
DVOP1970 200
DVOP1971 500
Mini-DIN 8P
MD connector DVOP1972 1000
g
Setup Support Software “PANATERM®” S
5}
1) Part No. (DVOP4460] (English/Japanese version) <caution> 3
2) Supply media : CD-ROM For setup circumstance, refer to the Instruction Manual of =]
[PANATERME].
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Options

Connector Kit for Motor/Encoder Connection

These are required when you make your own encoder and motor cables.

*Applicable motor models : MSMD 50W to 750W
MQMA 100W to 400W [ 17-bit absolute J For brake, purchase our
MAMA 100W to 750W P '

1) Part No. (DVOP4290

2) Components Title Part No. Number Manufacturer Note
Connector 55100-0600 or 1 Molex Inc For CN X6 (6-pi
55100-0670 (lead-free) ' or (6-pins)
Connector - 1 For junction cable to
- 172161-1 Tyco Electronics AMP J .
Connector pin 170365-1 9 encoder (9-pins)
Connector - 1 i i
: 172159-1 Tyco Electronics AMP For junction cgble to
Connector pin 170366-1 4 motor (4-pins)
3) Pin disposition of connector, CN X6 4) Pin disposition of junction cable 5) Pin disposition of junction cable
. for encoder for motor power
2 EOVC .
4 NC. P B P T T,
S I 2 3 [ Eo-b---- de--p
6 PS ' |BAT+|BAT-| FG e 2 '
! 4 5 6 u v i |
(Caution) | PS PS [ NC 3 4 H
Do not connect 7 B 9 W E |:/ \
anything to NC. V|EBV |EOV | NC |' )} <Y e -
(Case) LLESVIEOV [ Ne | >

<Viewed from cable>

*When you connect the battery for absolute encoder, refer to P.270,
"When you make your own cable for 17-bit absolute encoder”

*Applicable motor models : MSMD 50W to 750W
MQMA 100W to 400W [ZSOOP/r incremental } For brake, purchase our
MAMA 100W to 750W encoder optional brake cable.

1) Part No. |(DV0OP4380

2) Components Title Part No. Number| Manufacturer Note
55100-0600 or .
Connector 55100-0670 (lead-free) 1 Molex Inc. For CN X6 (6-pins)
Connector 172160-1 1 i i
- Tyco Electronics AMP For junction ca_ble to
Connector pin 170365-1 6 encoder (6-pins)
Connector 172159-1 1 i i
X Tyco Electronics AMP For junction ca_ble to
Connector pin 170366-1 4 encoder (4-pins)
3) Pin disposition of connector, CN X6  4) Pin disposition of junction 5) Pin disposition of junction
7 cable for encoder cable for motor power

2 EOV
4 NC
6 PS

(Caution)
Do not connect

( Case ) anything to NC.
FG

<Viewed from cable>

For DVOP2490, DVOP3480,

Title Part No. Manufacturer
e recommended manual
; For junction cable to encoder 755330-1
crimp tool J Tyco Electronics AMP
(to be prepared by customer) For junction cable to motor 755331 -1
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E251955
テキストボックス
(Caution) 
Do not connect anything to NC.

E251955
テキストボックス
<Viewed from cable>

E251955
テキストボックス

E251955
テキストボックス

E251955
テキストボックス

E251955
テキストボックス

E251955
テキストボックス
NC

E251955
テキストボックス
NC

E251955
テキストボックス
NC

E251955
テキストボックス
NC

E251955
テキストボックス
(Caution) 
Do not connect anything to NC.

E251955
テキストボックス
<Viewed from cable>


[Supplement]

*Applicable motor models : MSMA 1.0kW to 2.0kW

MDMA 1.0kW to 2.0kW 17-bit absolute incremental encoder} Without brake

MHMA 500W to 1.5kW 2500P/r incremental encoder

MGMA 900W
1) Part No. |(DVOP4310
2) Components Title Part No. Number| Manufacturer Note
Connector 55100-0600 or 55100-0670 1 Molex Inc. For CN X6 (6-pins)
(lead-free)

Straight plug N/MS3106B20-29S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. encoder
Straight plug N/MS3106B20-4S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. motor power

*Applicable motor models : MSMA 3.0kW to 5.0kW
MDMA 3.0kW to 5.0kW [
MHMA 2.0kW to 5.0kW
MGMA 2.0kW to 4.5kW

1) Part No. (DVOP4320

17-bit absolute incremental encoder
2500P/r incremental encoder

} Without brake

2) Components Title Part No. Number| Manufacturer Note
Connector 55100-0600 or 55100-0670 1 Molex Inc. For CN X6 (6-pins)
(lead-free)
Straight plug N/MS3106B-20-29S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. encoder
Straight plug N/MS3106B22-22S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. motor power

*Applicable motor models : MSMA 1.0kW to 2.0kW

MDMA 1.0kW to 2.0kW [1

MHMA 0.5kW to 1.5kW
MGMA 900W

MFMA 0.4kW to 1.5kW [

1) Part No. (DVOP4330

1

7-bit absolute incremental encoder
2500P/r incremental encoder

2500P/r incremental encoder

} With brake

7-bit absolute incremental encoder] Without brake

With brake

2) Components Title Part No. Number| Manufacturer Note
Connector 55100-0600 or 55100-0670 ! Molex Inc. For CN X6 (6-pins)
(lead-free)
Straight plug N/MS3106B20-29S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. encoder
Straight plug N/MS3106B20-18S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. motor power

*Applicable motor models : MSMA 3.0kW to 5.0kW

MDMA 3.0kW to 5.0kW [1

MHMA 2.0kW to 5.0kW
MGMA 2.0kW to 4.5kW

MFMA 2.5kW to 4.5kW [

1) Part No. (DVOP4340

1

7-bit absolute incremental encoder
2500P/r incremental encoder

2500P/r incremental encoder

] With brake

7-bit absolute incremental encoder] Without brake

With brake

2) Components Title Part No. Number| Manufacturer Note
Connector 55100-0600 or 55100-0670 ! Molex Inc. For CN X6 (6-pins)
(lead-free)
Straight plug N/MS3106B20-29S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. encoder
Straight plug N/MS3106B24-11S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-16A 1 Industry Ltd. motor power
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Options

Mounting Bracket

Frame symbol i Dimensions
of applicable |part No. Mounting : :
driver screw Upper side Bottom side
I 2-M4, Pan head 2-M4. Pan head
~ ! R\
e | e
= — ‘:vr T
M4 x L6 11 0.2
DVOP 2.6
A-frame 1271 Pa‘r: Ilzad =2 N 5.2 2.6
P E © w5 &> ©
o 9 R 6 3
: :LL R i ‘77‘
21
[, 2-M4, Pan head 2-M4, Pan head
= m_ﬁ @ | @ = mﬁ @ @
M x L6 i I - b ! = 1
X 18 +0.2 : 18 0.2
DVOP
B-frame i 5.2 2.6
4272 Pa:pk;zad K 22 26
el R [ICI ;‘#?’ ’(L’;:'

2-M4, Pan head

2-M4, Pan head

i 2.6

CcS

g s: i A .
Al szl wd =

| |
1D 1 | @
= ‘ i ‘ 3—17 | [ 1 [ |
ovop | M4 xL6 0202 § 30202
C-frame 4973 Pan head K> 26 5.2 2.6
4pcs Eé/
,\1‘22,077— : fffvg‘:f T *g‘:(zfo ””” ‘:;:' Y r
o p— T
‘ 2-M4, Pan head 2-M4, Pan head
9 @ e | &
o )
} o,
L 19 36 +0.2 ! ‘ !
DVOP M4 x L6 = é,;\/ 5 36 +0.2
D-f /
rame 1274 Pan head ‘ v

15
10

Y [
D |1
o
vy

<Caution>

For E and F-frame, you con make a front end and back end mounting by changing the mounting direction of L-shape bracket (attachment).

Console

Part No. | DVOP4420

(1500)

320

(114)

MD connector(]
Mini DIN-8P

M3 L5

Tightening torque for the insert screw
shall be 0.5N-m or less.



[Supplement]

PartNo. | A|B|C|D|E|F |G H ) meleEe T
(mH) (A)
DVOP220 | 65 |125]| 83 118|145 70 | 85 |7(w) x 12(L) | M4 | 6.81 3
DVOP221 | 60 | 150|113 [137 120 60 | 75 | 7(w) x 12(L) | M4 | 4.02 5
= 'DVOP222 | 60 |150|113137[130] 70 | 95 |7(w) x 12(L) | M4 2 8
| DVOP223 | 60 |150|113|137[140] 79 | 95 | 7(w) x 12(L) | M4 | 1.39 11
E— DVOP224 | 60 | 150|113 |137 | 145 84 |100|7(w) x 12(L) | M4 | 0.848 16
DVOP225 | 60 | 150|113 [137 |160|100|115|7(w)x 12(L)| M5 | 0.557 | 25
P DVOP226 | 55 | 80 | 68 | 90 | 90 | 41 | 55 27.0 M4 | 6.81 3
NI DVOP227 | 55 | 80 | 68 | 90 | 90 | 41 | 55 37.0 M4 | 4.02 5
| DVOP228 | 55 | 80 | 68 | 90 | 95 | 46 | 60 27.0 M4 2 8
DVOP229 | 55 | 80 | 68 | 90 |105| 56 | 70 27.0 M4 | 1.39 11
Motor | Power Rat Motor | Power Rat
(LAountiﬁgpitctl) 4H omihaich se?igs SI?pp?y ou%p?l?t Part No. se?igs SL?pp?y ouatpeL(th Part No.
B G MSMD | _. 50W to 100W MGMA 900W
MOMA ;']';z's ow | PVOP227| Musma Lokw
Fig.2 MSMD ’ MDMA : DVOP222
g o L MOMA| 100V | 200W to 400w |DVOP228| nuiavrs 1.5kW
% MSMD 50W to 200W MFEMA 1.5kW
5 5 - —— MQMA MSMA
! MAMA] o o 100W10 200W | 1y /05000 | [MDMA 3-phase > oKW DVOP223
0 MEMA | e 400W MHMA | *20 0 :
‘ MHMA | %05 500W MGMA
e, Lo 4 s | MSMD 400W to 750W MFEMA 2.5KW
o %ﬁg | [MQMA 400W _ |DVOP221| [ MSMA
B G MAMA 400W to 750W MDMA 3 0kW DVOP224
MAMA 100w MHMA :
MEMA [ e DVOP220| [ MGMA
MHMA |20 " 500W MSMA ]
MSMD MDMA 4.0kW DVOP225
MAMA 750W DVOP221 | |- Ee

Harmonic restraint

On September, 1994, “ Guidelines for harmonic restraint on heavy consumers who receive power through
high voltage system or extra high voltage system” and “ Guidelines for harmonic restraint on household
electrical appliances and general-purpose articles” established by the Agency for Natural Resources and
Energy of the Ministry of Economy, Trade and Industry (the ex-Ministry of International Trade and Industry).
According to those guidelines, the Japan Electrical Manufacturers’ Association (JEMA) have prepared tech-
nical documents (procedure to execute harmonic restraint: JEM-TR 198, JEM-TR 199 and JEM-TR 201)
and have been requesting the users to understand the restraint and to cooperate with us. On January, 2004,
it has been decided to exclude the general-purpose inverter and servo driver from the “ Guidelines for har-
monic restraint on household electrical appliances and general-purpose articles” . After that, the “ Guidelines
for harmonic restraint on household electrical appliances and general-purpose articles” was abolished on
September 6, 2004.

We are pleased to inform you that the procedure to execute the harmonic restraint on general-purpose
inverter and servo driver was modified as follows.

1.All types of the general-purpose inverters and servo drivers used by specific users are under the control of
the “ Guidelines for harmonic restraint on heavy consumers who receive power through high voltage sys-
tem or extra high voltage system” . The users who are required to apply the guidelines must calculate the
equivalent capacity and harmonic current according to the guidelines and must take appropriate counter-
measures if the harmonic current exceeds a limit value specified in a contract demand. (Refer to JEM-TR
210 and JEM-TR 225.)

2.The “ Guidelines for harmonic restraint on household electrical appliances and general-purpose articles”
was abolished on September 6, 2004. However, based on conventional guidelines, JEMA applies the
technical documents JEM-TR 226 and JEM-TR 227 to any users who do not fit into the “ Guidelines for
harmonic restraint on heavy consumers who receive power through high voltage system or extra high
voltage system” from a perspective on enlightenment on general harmonic restraint. The purpose of these
guidelines is the execution of harmonic restraint at every device by a user as usual to the utmost extent.

juswa|ddng
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Options

External Regenerative Resistor

Specifications L
Manufacturer's . Rated power (reference) * ST
Part No. T, Resistance Free air with fan [W] temperature of
built-in thermostat
Q [W1] 1m/s 2m/s 3m/s
DV0P4280 RF70M 50 10 25 35 45 14045°C
DVOP4281 RF70M 100 10 25 35 45 B-contact
DVO0P4282 RF18B 25 17 50 60 75 Open/Close capacity
DVOP4283 RF18B 50 17 50 60 75 | (resistance load)
DVOP4284 RF240 30 40 100 120 150 ‘2"*5;225%’\*& (1:010000003”5%363
DVO0P4285 RH450F 20 52 130 160 200 ’

Manufacturer : lwaki Musen Kenkyusho

* Power with which the driver can be used without activating

the built-in thermostat.

DVO0P4280, DVOP4281 DVO0P4282,DV0P4283 Power supply
300 65 17041 i
‘ thermostat Frame|.. Single phase, 200V
o345 T'#T Cons 5 160£0.5 5‘ (light yellow x2) Single phase, 100V 3-phase, 200V
2@ ® v v v ] DVOP4281
% 1 N A | DVOP4280
) 21 o o 3 ol |l _ _ & o
" E:;[ ] e 85l [T S0 o B B | DVOP4283 | DVOP4283
o _ P s of Se] 1 . . [#ls00:30] C | DV0OP4282
° Q oo ¥ D DVOP4284
\ thermostat 30 % © Drawing process E DVOP4285
(light yellow x2) 2 E X (2mm MAX) - Arrange 2
< = —
— = & ot F DVOP4285
o in a parallel
DV0P4284 o0 DV0P4285 00
ggg = 218 4045 thermostat
thermostat 1% @ ) 450 light yellow x2)
o g & 200 flight yellow x2) " i
o s 450
SR =t - - - - 50 S g8 - - - - [ ] 8
S 53 . | 450 |0 I S
4= = [ 2
L @& @ C 4| o | [300 Jw
L0 n 10 oA ol Q_@‘ I
g % [ 288 |
SF“‘ E —
{ — =1 L
<Remarks> <Caution>

Thermal fuse is installed for safety. Compose the circuit so that the power Regenerative resistor gets very hot.

will be turned off when the thermostat is activated. The thermal fuse may
blow due to heat dissipating condition, working temperature, supply voltage

or load fluctuation.

Make it sure that the surface temperature of the resistor may not exceed
100°C at the worst running conditions with the machine, which brings large
regeneration (such case as high supply voltage, load inertia is large or decel-

eration time is short) Install a fan for a forced cooling if necessary.

Battery For Absolute Encoder

(

Battery

)

(1) Part No. (DVOP2990

(2) Lithium battery by Toshiba Battery Co.

ER6V, 3.6V

<Caution>
This battery is categorized as hazardous substance, and you may be required to present an application
of hazardous substance when you transport by air (both passenger and cargo airlines).

322

2000mAh

Take preventive
burns.

hand.

measures for fire and

Avoid the installation near inflammable
objects, and easily accessible place by

84

@)

DVOP2990
00090001

10

14.5

18

[ ]

)

==

aper insulator

Lead wire length 50mm

ZHR-2
(J.S.T Mfg. Co., Ltd.)

BAT+| BAT-




Recommended components

Surge Absorber for Motor Brake

[Supplement]

Motor

Surge absorber for motor brake

MSMD  50W to 1.0kw

MAMA 100W to 750W

MHMA 2.0kW to 5.0kW

MGMA 900W to 2.0kwW

¢ C-5A2 or Z15D151
Ishizuka Electronics Co.

MSMA 1.5kW to 5.0kW

MDMA 4.0kW to 5.0kw

MFMA  1.5kW

MGMA 3.0kW to 4.5kw

* C-5A3 or Z15D151
Ishizuka Electronics Co.

MDMA 1.0kW to 3.0kwW

MFMA  400W

MFMA  2.5kW to 4.5kW

MHMA  500W to 1.5kW

* TNR9V820K
Nippon Chemi_Con Co.

List of Peripheral Equipments

(reference only)

As of Nov.2004

Manufacturer

Tel No./URL

Peripheral components

Automation Controls Company
Matsushita Electric Works, Ltd.

81-6-6908-1131
http://www.mew.co.jp

Non-fuse breaker
Magnetic contactor
Surge absorber

Iwaki Musen Kenkyusho Co., Ltd.

81-44-833-4311
http://www.iwakimusen.co.jp/

Regenerative resistor

Nippon Chemi_Con Corp.

81-3-5436-7608
http://www.chemi_con.co.jp/

Ishizuka Electronics Corp.

81-3-3621-2703
http://www.semitec.co.jp/

Renesas Technology Corp.

81-6-6233-9511
http://www.renesas.com/jpn/

Surge absorber for holding brake

TDK Corp.

81-3-5201-7229
http://www.tdk.co.jp/

Noise filter for signal lines

Okaya Electric Industries Co. Ltd.

81-3-3424-8120

Surge absorber

http://www.okayatec.co.jp/ Noise filter
. : 81-3-3780-2717
Japan Aviation Electronics Industry, Ltd. http:// jae.co.jp
; 81-3-5716-7290
Sumitomo 3M http://www.mmmco.jp
. 81-44-844-8111
Tyco Electronics AMP k.k, http://www.tycoelectronics.com/japan/amp
81-462-65-2313 Connector
Japan Molex Inc. http://www.molex.co.jp
; ; 81-3-3492-2161
Hirose Electric Co., Ltd. http:// hirose.co.jp/
81-45-543-1271
J.5.T Mfg. Co., Ltd. http://www.jst-mfg.com/
; 81-3-5805-5880
Daiden Co., Ltd. http:/ dyden.co.jp/ Cable
Mitutoyo Corp. 81-44-813-5410 Linear scale

http://www.mitutoyo.co.jp

* The above list is for reference only. We may change the manufacturer without notice.
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Dimensions (Driver)

A-frame
40
Mounting bracket 21
(Option) 7,
@52 T
I~
Main power
input terminals RS485
communication
B terminal, CN X3
Control power
input terminals ——— i~ RS232/RS485
CN X1 communication o|lo| o
terminal, CN X4 358
Regenerative resistor - Control signal
connecting terminals terminals, CN X5 Cm Q
oNXo { erminals, CN X5
(Do not use RBS,)J—E 2Ll Encoder '
Motor connecting S - teminals, CN X6 & ! :
terminals =
External scale~&
CN X2 terminals, CN X7-&.
1lL5.2
7l

Mounting bracket
(Option)

Rack mount type

(Option : Front-end mounting)

Connector at driver side

130
22 Mounting bracket 41
(Option)
&
Name plate

[ 1 o

(= I 3
|
i !
- — I
- q |
// (G alN |
‘ P 1= |

[P S E il
/ 7/
o At
& ||
(75) J 5.2
Mounting bracket i
(Option) 28 6

Base mount type
(Standard : Back-end mounting)

Connector sign Connector type Manufacturer
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc.
CN X5 529865079 (or equivalent) Molex Inc.
CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X2 SO6B-FS2SK-GOXR (or equ?valent) J.S.T. Mig.Co,, Ltd. | Refer to P.322, "Mounting bracket for driver"of Options,
CN X1 S04B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd. | \/hen you use the optional mounting bracket. Mass 0.8kg
B-frame
55
Mounting bracket 28 5 130
Option 7 Mounting bracket
(Gption) 95, / (Option)
ok
L qu}
= [ [?
Main power ' ‘
input terminals RS485
CN X1 communication oo Name plate
gi-i— terminal, CN X3 =] B
Control power — = 56
input terminals — &1 RS232/RS485 =
il - communication == q =
terminal, CN X4 N | -
Regenerative resistor |_ - Control signal = :
connecting terminals ¢ terminals, CN X5 8 co_ i fes
CN X2 ! 29 e -1 ‘ oo
(Do not use RB3.) =] , LN I
J Encoder 20 | IS, |
Motor connecting [ terminals, CN X6 = S = =
terminals o 0 T T T T = ‘
J— External scale ! At
oo Beenasee | ol L1 : Ly e
& 10|
% }_J—
o ; 52 (75) J 5.2
Mounting bracket Mounting bracket 3 6
Rack mount type (Option)

(Option)

(Option : Front-end mounting)

Connector at driver side

Connector sign Connector type Manufacturer
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc.
CN X5 529865079 (or equivalent) Molex Inc.
CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X2 S06B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X1 S04B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd.

Base mount type
(Standard : Back-end mounting)

* Refer to P.322, "Mounting bracket for driver"of Options,

when you use the optional mounting bracket.

Mass 1.1kg

324




[Supplement]

C-frame
Mounting bracket 20 65 170
(Option) o .22, Mounting bracket
g52<—> / (Option)
O 7 ) (D%’:L
Main power =227 S 5 = ?ﬁ-;,.\\
input terminals P |&@Q®)|F = =
=P | [l Rsass R
J = communication coo Name plate
Control power | 5550 (@i terminal, CN X3 s
input terminals ER = °ce
£ [58]s22| @i Rs2321Rs485 °
® communication ololo - ! i1
Regenerative resistor terminal, CN X4 SR e :
connecting terminals {|E2 2] ass — Control signal R _ i J‘ I 93
CDN th RB3 =28 terminals, CN X5 ;e L Lofes
[=]w} /
(Do not use ')J—[fmj ses|| o Encoder ‘/ [ [
Motor connecting S— +— terminals, CN X6 S i —
terminals =S @ |- External scale @] e, —— IR fu—T
CN X2 terminals, CN X7 ! il
\ (75) J &
) - .
L ‘ } 5.2 Mounting bracket 5.2 ||
Mounting bracket .20, (Option) 50 75
(Option) 40 j

Base mount type
Rack mount type (Standard : Back-end mounting)

i i (Option : Front-end mounting)
Connector at driver side

Connector sign Connector type Manufacturer
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc.
CN X5 529865079 (or equivalent) Molex Inc.

CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X2 SO6B-FS25K-GOXR (or eqU!Valent) J.S.T. Mig.Co,, Ltd. | , Refer to P.322, "Mounting bracket for driver"of Options,

CN X1 S05B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd. | \/hen you use the optional mounting bracket. Mass 1.5kg

D'fram e Air movement

T (inside out)

170

Mounting bracket
(Option)

L22,, Mounting bracket

,L/ (Option) q)vﬂ’
= RN —

5,

Main power =
input terminals RS485
CN X1 communication oo Name plate

- terminal, CN X3

t RS232/RS485
communication
terminal, CN X4

+ Control signal
terminals, CN X5
Encoder

~ terminals, CN X6

| External scale  |E
terminals, CN X7
S
'lx
QL10
Mouptlng bracket Air movement
(Option) l (inside out)
Rack mount type
(Option : Front-end mounting)

Control power
input terminals ——|
CN X1

Regenerative resistor
connecting terminals | ee
CN X2 143
(Do not use RB3.) J’ -
Motor connecting | &

terminals
CN X2

140

°
soan

LO)|

[N Vi
\ & T

(75) Mounting bracket 52
(Option) 70 75

Base mount type
(Standard : Back-end mounting)

Connector at driver side

Connector sign Connector type Manufacturer
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc.
CN X5 529865079 (or equivalent) Molex Inc.

CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X2 SO6B-FS2SK-GOXR (or equ!valent) J.S.T. Mig.Co,, Ltd. | , Refer to P.322, "Mounting bracket for driver"of Options,

CN X1 S05B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd. | \yhen you use the optional mounting bracket. Mass 1.7kg
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Dimensions (Driver)

E-frame

Air movement
t (inside out)
88

200 3.5

2.6 Mounting bracket
(Standard)

Mounting bracket
(install the standard to back end) —_|fi

Main power RS485
input terminals —— communication
Control power - terminal, CN X3 Name plate
input terminals | - RS232/RS485
resistor connecting ' o [
terminals — [~ Control signal T [
(Short between B1 terminals, CN X5 , T I
and B2 in normal Encoder ’ L ‘
operation) _H[ terminals, CN X6 S
MO‘QFCOHHECUHQJ __P External scale !
terminals terminals, CN X7
Earth terminals 5 5 7 [[:E
52| /] 52 (75)
Q7 | 425
50 17.5
Air movement
| nsice oun 22e353gaceonsaaeonaecans
Connector at driver side @ | ooooooooooooooooooooonon @
Oooo0o0o0000000000O0000O0000
i facturer 500000500000 0000 00000880
Connector sign Connector type Manufac goooooogoooooooggoononog
CN X7 53460-0629 (or equivalent) Molex Inc. ® ®
CN X6 53460-0629 (or equivalent) Molex Inc. @ = = ®
CN X5 529865079 (or equivalent) Molex Inc.
CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd. Mass 3.2kg
F-frame
130 200 3.5
590 23 Mounting bracket
= (Standard)
Mounting bracket
Y - — — (install the standard to back end) —_|s
— L]
Main power =S3 ® @% RS485 ==
input terminals % f Tles 6 Jcommunication %3 %3
==} ® termina, CNX3 | E S Name plate
= = o0 [ e—1
ﬁﬁﬂ??e'r‘r’n‘%”i =L D2 @ rs2sorsess | S S e
) I==1 D g communication == ~ ‘
Regeneratie | S 5 ® terminal, CN X4 | S S o |
{ess‘torlconnectmgi SS il - L Control signal SE B | L | |
erminals =S o " . ;7 P
(Szon between B|l %’ = : il terminals, CN X5 % %’ 5 iy e | |
and B2in normal | S I Encoder == e .
operation D i I=E=] v Air movement
P ) ) J %’ Ol @ Eltermlnals, cnxe %’ %’ /’ (from front to back)
Motor connecting ||| S =17_e == External scale S3S Ae
terminals = terminals, CNX7 | S S
"1 == .
Earth terminals” | S S == E
S3 S3
N o N LA 2] (.
s2]l 52|l (75)
Q 65
100 15
1000000000000000000000000000000000
@ P000000000000000000000000000000001
Connector at driver side o 000000000000000000000000000000001
: 1000000000000000000000000000000000
Connector sign Connector type Manufacturer n00000000000000000000000000a0na
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc. e @® ® e
CN X5 529865079 (or equivalent) Molex Inc. i ® ®
CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd. Mass 6.0kg
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Dimensions (Motor)
 MAMA 100W to 750W

[Supplement]

Encoder Motor connector
connector
Brake connector
- i LR >
LF, | LE
_ Ow
§ |~ -—
5 (Key way dimensions)
) 8 49L2
AL © [ @ \ ,f LW
= T P
- ] - o ‘ LK KW
[ I S ° o & i
Y=
— == S —7
| A S‘L ¥ J o IT
o
i :ge %
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MAMA series (Ultra low inertia)
Motor output 100W 200W 400W 750W
Motor model MAMA 012P1* | 012S1* | 022P1* | 022S1* | 042P1* | 042S1* | 082P1* | 082S1*
17-bit 17-hbit 17-bit 17-bit
Rotary encoder specifications 2500PIr | apsoluter | 2990P"" | apsoluter | 2900PMT | apsotutes | 20%PMM | apsolutes
Incremental Incremental Incremental Incremental
Incremental Incremental Incremental Incremental
LL Without brake| 110.5 127 111 126 139 154 160 175
With brake 138 154.5 139 154 167 182 192.5 207.5
LR 24 30 30 35
S 8 11 14 19
LA 48 70 70 90
LB 22 50 50 70
LC 42 60 60 80
LD — — — —
LE 2 3 3 3
LF 7 7 7 8
LG — — — —
LH 34 43 43 53
LZ 3.4 4.5 4.5 6
LW 14 20 25 25
1)
25 LK 12.5 18 225 22
2 KW 3h9 4h9 5h9 6h9
< = K H 3 4 5 6
RH 6.2 8.5 11 15.5
Without brake 0.65 0.71 1.1 1.2 15 1.6 3.3 3.4
Mass (kg) -
With brake 0.85 0.91 1.5 1.6 1.9 2.0 4.0 4.1
Connector/Plug specifications Refer to P.318, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)
e MSMD 50W to 100W

Encoder
connector

Brake connector
Motor connector

LR_

o
-

|
-

/LF <E

(Key way dimensions)

8 LW
[3\} -
LK
- | o, KW
-r
[ _ _ ] -
0 I
LN @ TP
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MSMD series (low inertia)
Motor output 50W 100W
Motor model MSMD 5A*P1* BA*S1* O1*P1* 01*S1*

Rotary encoder specifications

2500P/r Incremental

17-bit Absolute/

2500P/r Incremental

17-bit Absolute/

Incremental Incremental
LL Without brake 72 92
With brake 102 122
LR 25 25
S 8 8
LA 45 45
LB 30 30
LC 38 38
LD — —
LE 3 3
LF 6 6
LG — —
LH 32 32
LN 26.5 46.5
LZ 3.4 3.4
LW 14 14
.2 LK 12.5 12.5
g§ KW 3h9 3h9
f?“g’ KH 3 3
© RH 6.2 6.2
TP M3 x 6 (depth) M3 x 6 (depth)
Mass (kg) W?thout brake 0.32 0.47
With brake 0.53 0.68

Connector/Plug specifications

Refer to P.318, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MSMD 200W to 750W

(Key way dimensions)
LW
Brake connector -
Encoder Motor connector ALK; KW
connector T|-»t
-y -y LR - T
<E —
i3
TP
402 oie
A
o & I g R
Dy X»‘/
r | @ v |
8
Y
U Y g@ %
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MSMD series (low inertia)
Motor output 200w 400W 750W
Motor model MSMD 02*P1l* 02*S1* 04*P1* 04*S1* 08 *P1* 08*S1*
17-bit 17-bit 17-bit
Rotary encoder specifications 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/
Incremental Incremental Incremental
Incremental Incremental Incremental
LL Without brake 79 98.5 112
With brake 115.5 135 149
LR 30 30 35
S 11 14 19
LA 70 70 90
LB 50 50 70
LC 60 60 80
LD — — —
LE 3 3 3
LF 6.5 6.5 8
LG — — —
LH 43 43 53
LN — — —
LZ 45 4.5 6
LW 20 25 25
o LK 18 22.5 22
>C
g3 KW 4h9 5h9 6h9
> KH 4 5 6
¥ E
k= RH 8.5 11 155
TP M4 x8 (depth) M5 x 10 (depth) M5 x 10 (depth) @
Without brake 0.82 1.2 2.3 S
Mass (kg) - S
With brake 13 1.7 3.1 =
Connector/Plug specifications Refer to P.318, "Options". g
<Cautions> =

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)
« MQMA 100W to 400W

Encoder
connector

Motor connector

LR Brake connector
LF
§ @ (2, - = (Key way dimensions)
S 4917 yway
LK KW
S| &
_ L I -~ _—
Q
T
x P
i
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MQMA series (low inertia)
Motor output 100W 200W 400W
Motor model MQMA 01*P1* 01*S1* 02*P1* 02*S1* 04 *P1l* 04*S1*
17-bit 17-bit 17-bit
Rotary encoder specifications 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/
Incremental Incremental Incremental
Incremental Incremental Incremental
LL Without brake 60 87 67 94 82 109
With brake 84 111 99.5 126.5 114.5 141.5
LR 25 30 30
S 8 11 14
LA 70 90 90
LB 50 70 70
LC 60 80 80
LD e — —
LE 3 5 5
LF 7 8 8
LG — — —
LH 43 53 53
LZ 4.5 55 5.5
LwW 14 20 25
0 LK 12.5 18 225
>Cc
g2 KW 3h9 4h9 5h9
5 KH 3 4 5
¥ E
o RH 6.2 8.5 11
TP M3 x 6(depth) M4 x 8(depth) M5 x 10(depth)
Without brake 0.65 0.75 1.3 1.4 1.8 1.9
Mass (kg) -
With brake 0.90 1.00 2.0 2.1 2.5 2.6
Connector/Plug specifications Refer to P.318, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.

330




[Supplement]

« MSMA 1.0kW to 2.0kW

Zla?ltgggg?ke . LL R dLe
Encoder (Key way dimensions)
connector LF| LE |« 4-gL.7
I j \"f 73 LW
: S X
(_ID :Z:Z:Z:Z:Z:__ <l } \ >\ " LK § KW
_ N~
! ] i g B : =<
EEEEEEEEEEE__ 1 { §
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MSMA series (low inertia)
Motor output 1.0kw 1.5kw 2.0kw
Motor model MSMA 10*P1* 10*S1~* 15*pP1* 15*S1* 20*P1* 20*S1*
17-bit 17-bit 17-bit
Rotary encoder specifications Ingrseorgsrﬁrtal Absolute/ Intz:feorgzértal Absolute/ Ingfeorgzértal Absolute/
Incremental Incremental Incremental
LL Without brake 175 175 180 180 205 205
With brake 200 200 205 205 230 230
LR 55 55 55
S 19 19 19
LA 100 115 115
LB 80 95 95
LC 90 100 100
LD 120 135 135
LE 3 3 3
LF 7 10 10
LG 84 84 84
LH 98 103 103
LZ 6.6 9 9
Lw 45 45 45
@_é LK 42 42 42
;g KW 6ho 6ho 6ho
xE KH 6 6 6
RH 15.5 15.5 15.5 -
Without brake 45 4.5 5.1 5.1 6.5 6.5 =
Mass (kg) _ =
With brake 5.1 5.1 6.5 6.5 7.9 7.9 =
Connector/Plug specifications Refer to P.312, "Options". g
<Cautions> =

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)
« MSMA 3.0kW to 5.0kW

Motor/Brake
connector LR tLC
Encoder (Key way dimensions)
connector LF| LE ©
] ™ @ LW
S LK
O ————— ml 1 T KW
- e c—oc—oc—o—o0c— +H<7
e ———— N~ " X
Y e T s
§I
e T
— =" =——"=—"" || Y ad
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MSMA series (low inertia)
Motor output 3.0kw 4.0kwW 5.0kW
Motor model MSMA 30*P1* 30*S1* 40 * P1 * 40*S1+* 50*P1* 50*S1*
17-bit 17-bit 17-bit
Rotary encoder specifications 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/
Incremental Incremental Incremental
Incremental Incremental Incremental
LL Without brake 217 217 240 240 280 280
With brake 242 242 265 265 305 305
LR 55 65 65
S 22 24 24
LA 130/145 (slot) 145 145
LB 110 110 110
LC 120 130 130
LD 162 165 165
LE 3 6 6
LF 12 12 12
LG 84 84 84
LH 111 118 118
Lz 9 9 9
m LW 45 55 55
c>r5‘.5 LK 41 51 51
i% KW 8h9 8h9 8h9
(]
¥ E KH 7 7 7
©
RH 18 20 20
Without brake 09.3 9.3 12.9 12.9 17.3 17.3
Mass (kg) -
With brake 11.0 11.0 14.8 14.8 19.2 19.2
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MDMA 1.0kW to 1.5kW

Motor/Brake

connector LL LR oLe

Encoder . .

connector ; L (Key way dimensions)
j LF| LE 4-9L.7

LW

& ’— LK EM

KH

,_
RH

LG
I T =
I 1
LJ@ShG
_ glBh7

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

MDMA series (Middle inertia)
Motor output 1.0kw 1.5kwW
Motor model MDMA 10*P1* 10*S1+* 15*pP1* 15*S1+*
Rotary encoder specifications | 2500P/r Incremental Absoluté;-nt:;:emental 2500P/r Incremental Absoluti;:::l:emental
LL Without brake 150 150 175 175
With brake 175 175 200 200
LR 55 55
S 22 22
LA 145 145
LB 110 110
LC 130 130
LD 165 165
LE 6 6
LF 12 12
LG 84 84
LH 118 118
LZ 9 9
LW 45 45
@é LK 41 41
;% KW 8ho 8ho
x% KH 7 7
RH 18 18 -
Mass (kg) W?thout brake 6.8 6.8 8.5 8.5 é
With brake 8.7 8.7 10.1 10.1 =
Connector/Plug specifications Refer to P.312, "Options". g
<Cautions> =

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)
* MDMA 2.0kW to 3.0kW

Motor/Brake
connector LL LR OLe
Encoder (Key way dimensions)
connector I
ey [ g apz T
‘ M 5 LK
Q I ——— o N T KW
- e
— —— —.—.—.— g I~ N\ // >\ "
B , N | e R - K i : ﬂi@,
'8 [ { ,
. — I
—i— i —i—.—:] \< x
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MDMA series (Middle inertia)
Motor output 2.0kw 3.0kw
Motor model MDMA 20*P1* 20*S1* 30*P1* 30*S1*
e 17-bit 17-bit
Rotary encoder specifications | 2500P/r Incremental Absolute/Incremental 2500P/r Incremental Absolute/Incremental
LL Without brake 200 200 250 250
With brake 225 225 275 275
LR 55 65
S 22 24
LA 145 145
LB 110 110
LC 130 130
LD 165 165
LE 6 6
LF 12 12
LG 84 84
LH 118 118
Lz 9 9
w LW 45 55
26 LK 41 51
=2 KW 8h9 8ho
D ()
¥ E KH 7 7
©
RH 18 20
Without brake 10.6 10.6 14.6 14.6
Mass (kg) -
With brake 125 12.5 16.5 16.5
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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 MDMA 4.0kW to 5.0kW

[Supplement]

Rotary encoder specifications

2500P/r Incremental

Absolute/Incremental

Motor/Brake
connector LL LR aLe
Encoder . .
connector ; (Key way dimensions)
1 LF| LE
N— !
A | Lw
‘ ‘ - LK
o Y — — © T KW
—— — —.—.o 8 ~ ’V <
- — - 1=
I s {
— T
—: 4
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MDMA series (Middle inertia)
Motor output 4.0kw 5.0kW
Motor model MDMA 40*P1* 40*S1* 50*P1* 50*S1*
17-bit 17-bit

2500P/r Incremental

Absolute/Incremental

LL Without brake 242 242 225 225
With brake 267 267 250 250
LR 65 70
S 28 35
LA 165 200
LB 130 114.3
LC 150 176
LD 190 233
LE 3.2 3.2
LF 18 18
LG 84 84
LH 128 143
LZ 11 13.5
LW 55 55
@_é LK 51 50
;g KW 8ho 10h9
x £ KH 7 8
RH 24 30
Without brake 18.8 18.8 25.0 25.0
Mass (kg) -
With brake 21.3 21.3 28.5 285

Connector/Plug specifications

Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)

 MGMA 900W to 2.0kW

Encoder connector

MGMA 900W to 2.0kW

Motor/Brake connector

LL LR
OLc
(Key way dimensions)
LA LE LW
! LK
— I 3
V] u e KW
— = I
1 g 2
- j I
[
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MGMA series (Middle inertia)
Motor output 900w 2.0kw
Motor model MGMA 09*P1* 09*S1* 20*pP1* 20*S1*
e 17-bit 17-hit
Rotary encoder specifications | 2500P/r Incremental Absolute/Incremental 2500P/r Incremental Absolute/Incremental
LL Without brake 175 175 182 182
With brake 200 200 207 207
LR 70 80
S 22 35
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18
LG 84 84
LH 118 143
LZ 9 135
LW 45 55
2]
%_5 LK 41 50
=2 KW 8ho 10h9
(]
¥ E KH 7 8
©
RH 18 30
Without brake 8.5 8.5 17.5 17.5
Mass (kg) -
With brake 10.0 10.0 21.0 21.0
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MGMA 3.0kW to 4.5kW

MGMA 3.0kW
Motor/Brake connector LL LR
0Le
Encoder connector LE LE
i o 5
9 Gk
Q m
L —— HE=H &
(Key way dimensions)
MGMA 4.5kW W
LK
Motor/Brake connector LL LR , oLe
Eye bole (Thread 10)
™ é LELE
Encoder connector %
o ‘ z
3 1 S o) L KW
T =RE :
BEC
(i3
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MGMA series (Middle inertia)
Motor output 3.0kw 4.5kwW
Motor model MGMA 30*P1* 30*S1+* 45 * p1* 45*S1*
. 17-bit 17-bit
Rotary encoder specifications
y P 2500P/r Incremental Absolute/Incremental 2500P/r Incremental Absolute/Incremental
LL Without brake 222 222 300.5 300.5
With brake 271 271 337.5 337.5
LR 80 113
S 35 42
LA 200 200
LB 114.3 114.3
LC 176 176
LD 233 233
LE 3.2 3.2
LF 18 24
LG 84 84
LH 143 143
Lz 135 135
m LW 55 96
@_5 LK 50 90
=2 KW 10h9 12h9
(]
v E KH 8 8
©
RH 30 37 -
Without brake 25.0 25.0 34.0 34.0 =
Mass (kg) - ]
With brake 28.5 28.5 39.5 39.5 o
Connector/Plug specifications Refer to P.312, "Options". g
. >
<Cautions> -

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)

 MFMA 400W

to 1.5kW

Encoder connector

Motor/Brake connector

LR

_LE

F T

I}

(Key way dimensions)

— [— i 2V
Y | e— T
tLA == o 3 LK
0] | ll=:=:1 N Z KW
— Q X
I - . *H‘f
\ | N | g T
-
— 8
I
—— 4
L Y
— i
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MFMA series (Middle inertia)
Motor output 400W 1.5kwW
Motor model MFMA 04*pPl* 04*S1* 15*pP1* 15*S1*
e . 17-bit 17-bit
Rotary encoder specifications
y P 2500P/r Incremental Absolute/Incremental 2500P/r Incremental Absolute/Incremental
LL Without brake 120 120 145 145
With brake 145 145 170 170
LR 55 65
S 19 35
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18
LG 84 84
LH 118 143
LZ 9 135
LW 45 55
2]
%_5 LK 42 50
z2 KW 6h9 10h9
@) (O]
x E KH 6 8
©
RH 155 30
Without brake 4.7 4.7 11.0 11.0
Mass (kg) -
With brake 6.7 6.7 14.0 14.0
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MFMA 2.5kW to 4.5kW

Encoder connector
Motor/Brake connector 4-@L.7
.oou/ R, . e\
LE| LE
ZZ T I
J/ i \ ‘ (Key way dimensions)
I LW
r",j —— A T
| © - LK
o i |Ei=:1 & T KW
| — — Q ¥
'\ | A.t_t‘i
<
J S SN | | R P m o
-
— Q
I
— 4
L Y i
— i
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MFMA series (Middle inertia)
Motor output 2.5kW 4.5kW
Motor model MFMA 25*p1* 25*S1* 45* Pl * 45*S1*
L 17-bit 17-bit
Rotary encoder specifications | 2500P/r Incremental Absolute/Incremental 2500P/r Incremental Absolute/Incremental
LL Without brake 139 139 163 163
With brake 166 166 194 194
LR 65 70
S 35 35
LA 235 235
LB 200 200
LC 220 220
LD 268 268
LE 4 4
LF 16 16
LG 84 84
LH 164 164
LZ 13.5 13.5
LW 55 55
(2]
35 LK 50 50
=g KW 10h9 10h9
[}
= K H 8 8
©
RH 30 30 @
Without brake 14.8 14.8 19.9 19.9 S
Mass (kg) : 3
With brake 17.5 17.5 24.3 24.3 o
Connector/Plug specifications Refer to P.312, "Options". g
<Cautions> =

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)

« MHMA 500W to 1.5kW

Encoder connector

Motor/Brake connector

LL o LR 3 oLc -
LF| LE 4-9L7 (Key way dimensions)
| LW
M I
== g - - e T Kw
----- N
_____ = T
e ——— g ~ >\ #7
g S &
"= &
I — ‘ \< \ . §
T - el %

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

MHMA series (High inertia)
Motor output 500W 1.0kw 1.5kw
Motor model MHMA 05*P1* 05*S1* 10*P1* 10*S1~* 15*pP1* 15*S1*
17-bit 17-bit 17-bit
Rotary encoder specifications Ingrseorgsrllrtal Absolute/ |n(2:r5eon(1)epr/1rtal Absolute/ In(Z:rSeOrgePr/wrtal Absolute/
Incremental Incremental Incremental
LL Without brake 150 150 175 175 200 200
With brake 175 175 200 200 225 225
LR 70 70 70
S 22 22 22
LA 145 145 145
LB 110 110 110
LC 130 130 130
LD 165 165 165
LE 6 6 6
LF 12 12 12
LG 84 84 84
LH 118 118 118
LZ 9 9 9
LW 45 45 45
%_é LK 41 41 41
;% KW 8h9 8h9 8h9
x £ K H 7 7 7
RH 18 18 18
Without brake 5.3 5.3 8.9 8.9 10.0 10.0
Mass (kg) -
With brake 6.9 6.9 9.5 9.5 11.6 11.6
Connector/Plug specifications Refer to P.312, "Options".
<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MHMA 2.0kW to 5.0kW

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.

Encoder connector
Motor/Brake connector
LL LR _ tLc _
(Key way dimensions)
LF| LE 4-0L.Z
i L LW
0] — 1 o |} LK, T KW
- — === @ 2 T
, - p— o= @
I —'s |
e ———— T
—rem— e te——= il ' o
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MHMA series (High inertia)
Motor output 2.0kw 3.0kw 4.0kwW 5.0kw
Motor model MHMA 20*P1* | 20*S1*| 30*P1* | 30*S1* | 40*P1* |40*S1* | 50*P1* | 50*S1*
17-bit 17-bit 17-bit 17-bit
Rotary encoder specifications Inczzfeorgeprcrtal Absolute/ Inirseontw);ﬁrtal Absolute/ Ingrseon(w)zrllrtal Absolute/ lniion?:é rtal Absolute/
Incremental Incremental Incremental Incremental
LL Without brake 190 190 205 205 230 230 255 255
With brake 215 215 230 230 255 255 280 280
LR 80 80 80 80
S 35 35 35 35
LA 200 200 200 200
LB 114.3 114.3 114.3 114.3
LC 176 176 176 176
LD 233 233 233 233
LE 3.2 3.2 3.2 3.2
LF 18 18 18 18
LG 84 84 84 84
LH 143 143 143 143
LZ 13.5 13.5 13.5 13.5
Lw 55 55 55 55
@é LK 50 50 50 50
;g KW 10h9 10h9 10h9 10h9
x £ KH 8 8 8 8
RH 30 30 30 30 @
Mass (kg) Without brake 16.0 16.0 18.2 18.2 22.0 22.0 26.7 26.7 é
With brake 19.5 19.5 21.7 21.7 255 255 30.2 30.2 =
Connector/Plug specifications Refer to P.312, "Options". g
>
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Permissible Load at Output Shaft

Radial load (P) direction Thrust load (A and B) direction
- L .
T A
S E—— T +F——F+t M —=—
L — B
L/2
=]
Unit : N (1kgf=9.8N)
At assembly During running
Mof[orD Motor output . Thrust load . Thrust load Al
series Radial thrust - - - - Radial thrust S
A-direction | B-direction and B-direction
a 50w, 100w0 1470 880 117.60 68.601 58.801
MSMDO 200w, 400W0O 3920 1470 19601 245[] 9801
a 750W0 68601 29401 3920 39201 1470
a 1kw[O 68601 3920 4900 3920 1470
MSMA[O 1.5kW to 3.0kwO 98LIOD SS%D 68|]6D 4900 1960
a 4.0kW to 5.0kw0 7840 3430
100wW0 1470 880 117.60 68.601 58.801
MQMA =
a 200w, 400W0O 392 1470 196[] 245[] 9801
0 1.0kW to 2.0kWOI gsuom 58I?3D Gsuesm 4900 1960
MDI\D/IAD 3.0kWD & & & . -
O 4.0kWE 16660 7840 9800 784t 3430
_ 5.0kwW[ 0 0
MH:/IAD 500W to 1.5kw0 9800 5880 68601 4900 1960
2.0kW to 5.0kw0 16660 7840 9800 7840 3430
0 400W0 - 0 - 3920 1470
MFEMAL 1.5kw0 9800 5880 . 4900 1960
0 2.5kW, 4.5kw0 18620 68601 6860 7840 2940
a 900w 9800 5880 0 686 _ 1960
MGMA 2.0k 16660 7840 9800 11760 49%
3.0kW, 4.5kwW 2058 980 1176 1470
<Note>[

When the load point yanes, calculate the pgrm|SS|bIe radial Motord ] MotorD | Formula of Load and
load, P (N) from the distance of the load point, L (mm) from sEEs output load point relation
the mounting flange based on the formula of the right table, 0 3533
and make it smaller than the calculated result. 0 50W0 P= —Lr39
0 - 4905
ioown =
| O _ S
- 14945
—— T MSMD 200wQd P= 46
— N 19723
L 4OOﬁWD P =655
- 37044
=) 750W P=—"7
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Motor Characteristics (S-T Characteristics) (supplement]

 Note that the motor characteristics may vary due to the existence of oil seal or brake. O
» Continuous torgque vs. ambient temperature characteristics have been measured with an aluminum
flange attached to the motor (approx. twice as large as the motor flange).

MQMA series (100w to 400W)

With and without oil seal

* MOMAO11 * 1*
Input voltage to driver: AC100V (Dotted line represents torque at 10% less voltage.)

torquel] * Continuous torque vs.[J

g !
[ Nm] — ambient temp.
]
1.0 E— 100
(0.95) ~ )
054 Peak running range \\\ g 504
0.32 AN =
( ) Continuous running ra.ng/ 2
™ T T + 2 T T T T
0 1000 2000 3000 4000 5000 & 0 10 20 30 40

speed [ r/min] ambient temp. [°C]

* MOMAO12* 1*

Input voltage to driver: AC200V (Dotted line represents torque at 10% less voltage.)

torquel) < * Continuous torque vs.[l
[ Nm] i ambient temp.
[}
1.0 2 100
(0.95) g
Peak runni B
0.5 Peak running range( 2 5
0.32) =
Ontinuous running ran( 2
T T T ie] T T T ™
0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [ r/min] ambient temp. ['C]

* MOMAQO21 * 1*
Input voltage to driver: AC100V (Dotted line represents torque at 10% less voltage.)

torqueld * Continuous torque vs.OJ

[ Nm] 5 ambient temp.
2.0 %’; 100
(1.91) N S
104 Peak runniDng rangel]] \\\ g 504
064 Sntiucus furing rang, = g
0 1(;00 ZObO 3000 40b0 50‘00 % 0 1‘0 Zb 3‘0 4‘0

speed [ r/min] ambient temp. ['C]

* MOMAO22 * 1*

Input voltage to driver: AC200V (Dotted line represents torque at 10% less voltage.)

torqueld < * Continuous torque vs.[J
[ Nm] 2 ambient temp.
[
2.0 3 100
(191) ]
Peak running rangel] AN B
1.0 o grang N2 s0d
0.64 =
064 Ontinuous running ran{ 2
T T T + 2 T T ™ T
0 1000 2000 3000 4000 5000 & 0 10 20 30 40

speed [ r/min] ambient temp. [°C]

* MOMAO41 * 1*

Input voltage to driver: AC100V (Dotted line represents torque at 10% less voltage.)

* MQMAOD42 * 1*

Input voltage to driver: AC200V (Dotted line represents torque at 10% less voltage.)

speed [ r/min] ambient temp. ['C]

torquel] = * Continuous torque vs.0 torquel] = * Continuous torque vs.O
X . S "
[ Nm] R ambient temp. [ Nm] = ambient temp.
[ [
4.04 3 100 4.0 3 100
382) - g (382) S g
201 Peak runniDng rangelll \\ -;f‘; 501 201 Peak runniDng rangel] \\ ?"i‘; 501
(1.3) . = (1.3) N =
Continuous running rang/ X 2 ALontinuous running rang/ 2
0 1000 2000 3000 4000 4500 8 0 10 20 30 40 0 1000 2000 3000 4000 5000 & 0 10 20 30 40
speed [ r/min] ambient temp. [°C] speed [ r/min] ambient temp. [°C]
MAMA series (100w to 750W)
without oil seal
* MAMAO12 * 1 * * MAMAQ22 * 1*
Input voltage to driver: AC200V 3 * Continuous torque vs. ] Input voltage to driver: AC200V g * Continuous torgue vs. ]
— bient temp. torquel — ambient temp.
torque] 1.0 > am quel]2.0 | S
[ Nm] (0. E’ 100 [ Nm] (1.91) 3 100
2 ]
Peak running rangef] ° Peak running rangel]l ]
0.5 Dg 9 £ 50/ 1.04 Dg 9 g s0]
© [
% 9
@19 ominuou's running Vﬁﬂ{l}'/ ; . i i (0.38) onlinuouf 1unning rang/e/ .; ' ' '
(5000) ] (5000) ]
0 2000 4000 6000 = 0 10 20 30 40 0 2000 4000 6000 £ 0 10 20 30 40
speed [ r/min] ambient temp. [°C] speed [ r/min] ambient temp. ['C]
* MAMAO42* 1* * MAMAO82 * 1*
Input voltage to driver: AC200V g * Continuous torque vs.[l Input voltage to driver: AC200V T * Continuous torque vs.l
torquell 4,0 | = ambient temp. torque 8.0 J — ambient temp.
[ Nm] (382) $ 100 [ Nm] (7.16) $ 100
g g
] ]
Peak running rangef] ° Peak running rangel(ll ]
2.0 Dg 9 2 50/ 4.0 Dg 9 2 0]
[ [
(0.76) : - ¢ (1.43) : é
ormnuou's running rang;/ ° . . . S runnng ’a”,g»“/ ° v v T
(5000) ] (5000) =
0 2000 4000 6000 = 0 10 20 30 40 0 2000 4000 6000 £ 0o 10 20 30 40

speed [ r/min] ambient temp. [*C]

* These are subject to change. Contact

« When you lower the torque 00
torque limit setup (Pr5E
and 5F), running range
at high speed might be
lowered as well.

Running range (Torque limit setup : 300%)
Running range (Torque limit setup : 200%)

us when you use these values for your
machine design.O

* Ratio to the rated torque at ambient
temperature of 40°C is 100% in case
of without oil seal, without brake.

Running range (Torque limit setup : 100%)

LContinuous running range

speed
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Motor Characteristics (S-T Characteristics)

MSMD series 50w to 100W)[]

]

without oil seal

with oil seal

* MSMD5AZ * 1* [0

Input voltage to driver: AC100Vv/200VO
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.O
ambient temp.

speed [ r/min]

m]
torquel] —
Nm] & ]
[ > with brake
=1
05 & 100
(0.48) s 9%
0.25 | Peak runniung ranget]] % o]
(0.16) -
LQontinuous running rang( E
0 1000 2000 3000 4000 5000 8 0 10 20 30 40

ambient temp. ['C]

* MSMD5AZ * 1* [0

Input voltage to driver: AC100Vv/200VO
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.O

o ambient temp.

torquel =

[ Nm] s without brake
05 A % 100 with brake
(0.48) 2 10 S

Peak running rangel]] @ 60F——————J-———_-° =

0.254 a) T 509

0.16; ;
(018) Cdntinuous running @g(,/ 5

0 1dOO 2600 3000 4[;00 5000 g 0 lb 20 3“0 40
speed [ r/min] ambient temp. ['C]

*MSMDO11* 1*0

Input voltage to driver: AC100VO
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.O

E ambient temp.
torquel] X
[ Nm] I with brake
1.0 5 100 r—
(0.95) S~C g 9
Peak running rangell T~ B
0.5 o T 509
(0.32) "
ntinuous running @ge./ ;
0 1600 ZdOO 3000 4600 50b0 § 0 1b Zb 30 40
speed [ r/min] ambient temp. ['C]

* MSMDO11* 1*0O

Input voltage to driver: AC100VT
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.O

o h
— ambient temp.
torquel] 5 .
[ Nm] — without brake
[
1.0 g 100 with brake
(0.95) S~a e 75
Peak running rangeff S ® OrTTTTTT T ]
0.5 o B 509
0.32) 7= 7 g
ntinuous running ra/nge./ z
0 1600 2600 3000 4[;00 50‘00 g 0 1'0 20 3‘0 40

speed [ r/min] ambient temp. [°C]

* MSMDO12 * 1* [J
Input voltage to driver: AC200V

* Continuous torque vs.[l
ambient temp.

speed [ r/min]

m]
torquel] =
Nm s .
(] o) with brake
1.04 5 100 14
095) g o
Peak running rangell 3
0.54 o T 501
(0.32) -
ntinuous running range/ g
v f + 2 . v
0 1000 2000 3000 4000 5000 [ 0 10 20 30 40

ambient temp. [*C]

* MSMDO012 * 1 * [J
Input voltage to driver: AC200V

* Continuous torque vs.[

o h
torquer] = ambient temp.
[ Nm] > without brake
[}
1.0+ & 100 with brake
(0.95) S 75 =
Peak running rangef| g OF=T==== T =
0.5 o % 50
(0.32) =
Continuous running range/ 2
f f £ 8 T T
0 1000 2000 3000 4000 5000 8 0 10 20 30 40
speed [ r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.O
* Ratio to the rated torque at ambient temperature of 40°C is 100% in case of without oil seal, without brake.
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* When you lower the torque limit setup (Pr5E and 5F), O
running range at high speed might be lowered as well.

torq%e oo Running range (Torque limit setup : 300%)

Running range (Torque limit setup : 200%)

Running range (Torque limit setup : 100%)

Continuous running ran/ge

speed




[Supplement]

MSMD series (200w to 750W)

without oil seal

With oil seal

e MSMDO021* 1* [

Input voltage to driver: AC100VD
(Dotted line represents torque at 10% less voltage.)

0 1000 2000 3000 4000 5000
speed [ r/min]

0 10 20 30 40
ambient temp. ['C]

tfﬁ#ﬁm OI* Continuous torque vs.O
¥ ambient temp.
2.0 S 100
(L.91) S
. o
1.04Peak ruanng rangel] % 501
(0.64) =
Continuous running ran 2
il
s

e MSMDO021 * 1* [J
Input voltage to driver: AC100VO
(Dotted line represents torque at 10% less voltage.)

torquel o *Continuous torque vs.OJ
[ Nm] T ambient temp. without brake
204 “g’ 100 with brake
£ "80 ==
Loy ] (] Se————— ~
1.0-{Peak running rangef} 2 501
(0.64) 0 g
Continuous running rar é
f f f T o T T
0 1000 2000 3000 4000 5000 B 0 10 20 30 40

speed [ r/min] ambient temp. [°C]

*MSMDO022* 1* [

Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

torquel
[ Nm]

2.0
(1.91) N
Peak running rangel]] N

1.0
(0.64)
Cafttinlods rinning ra}qe/

0 ldOO 20b0 3000 40b0 5600
speed [ r/min]

ratio vs. rated torque [ %] O

100

501

* Continuous torque vs.O
ambient temp.

0 10 20 30 40
ambient temp. [°C]

* MSMDO022* 1* [

Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

torquel] o * Continuous torque vs.[l
[ Nm] S ambient temp.  without brake
2.0 $ 100 - with brake
(L91) g 80 =
. ~ S F—mm— e ————— =
Peak running rangelll N o
1.0 O o
(0.64) S
Catinuous running rang/ 2
0 1000 2000 3000 4000 5000 '% 0 10 20 30 40

speed [ r/min] ambient temp. [°C]

*MSMDO041* 1* [

Input voltage to driver: AC100VO
(Dotted line represents torque at 10% less voltage.)

speed [ r/min]

t o E * Continuous torque vs.[J
[Or’g:‘]e X ambient temp.
‘o
4.0 5 100
(38) = S 90
. SN o
201 Peak runnang rangel] N % 501
13 RS 5
a3 ntinuous running farte > 2
0 1000 2000 3000 4000 5000 < 0 10 20 30 40

ambient temp. [°C]

*MSMDO041 * 1* [

Input voltage to driver: AC100VO
(Dotted line represents torque at 10% less voltage.)

,Ds, * Continuous torque vs.O
torquel] s ambient temp.
[ Nm] P
4.0 g 100
(3.8) ) X % 75
204 Peak ruanng rangel(] \\\ S 504
13 P g
Ntinuous running rar B
0 1000 2000 3000 4000 5000 g

0 10 20 30 40

speed [ r/min] ambient temp. [°C]

e MSMDO042* 1* [

Input voltage to driver: AC200V0D
(Dotted line represents torque at 10% less voltage.)

speed [ r/min]

]
torqueld T * Continuous torque vs.[J
[ Nm] ) ambient temp.
[
4.0 3 100
3.8) N s %
. N =l
204 Peak runnl]ng rangel N % 504
(L3) - u
ntinuous running raﬁe/ S, 4
£ £ 7 + il T T
0 1000 2000 3000 4000 5000 E 0 10 20 30 40

ambient temp. [°C]

e MSMDO042 * 1* [J
Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

m}
torquel] = * Continuous torque vs.[J
[ Nm] h ambient temp.
i

4.0 5 100
38 o ]
204 Peal runnang rangel N % 504
(L3) - 5

ntinuous running raﬁe/ S, 2

£ £ y + 2 T T
0 1000 2000 3000 4000 5000 ® 0 10 20 30 40

speed [ r/min] ambient temp. [°C]

* MSMDO082 * 1* [

Input voltage to driver: AC200VD
(Dotted line represents torque at 10% less voltage.)

m]
torquel] =
[ Nm] =
[

8.0 3 100
7.1 ~ <]
( )Peak running rangel] RN g

4.0 o £ 50
2.4 =
@4 ntmuousrunningraw 4
f f £ T 2
0 1000 2000 3000 4000 5000 ®

speed [ r/min]

* Continuous torque vs.O
ambient temp.

0 10 20 30 40

ambient temp. [°C]

* MSMDO082 * 1* [1

Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

m)
torquel] IS * Continuous torque vs.[
[ Nm] ) ambient temp.
[}
8.0 3 100
< 5
™1 Peak running rangel]l >
4.04 u £ 50
@A) [ i running rar/@e/ ¢
0 1000 2000 3000 4000 5000 E 0 10 20 30 40

speed [ r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
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Motor Characteristics (S-T Characteristics)

MSMA series (1.0kw to 5.0kW)

With oil seal

* MSMA102* 1* [0

Input voltage to driver: AC200VD
(Dotted line represents torque at 10% less voltage.)

* MSMA152 * 1* [J
Input voltage to driver: AC200VD

speed [ r/min]

torqueld . . torquel
[ Nm] <) Conynuous torque vs.O [ Nm]
2. ambient temp.
[
10 g 100 151
(9.5) s (14.3) o
Peak running range(f] E Peak running rangel] N
o ;" |
’ ontinuous running ran( E . pntinuous running ran}(e/ \\
0 1000 2000 3000 4000 5000 £ O 10 20 30 40 0 1000 2000 3000 4000 5000

ambient temp. ['C] speed [ r/min]

ratio vs. rated torque [ %]

(Dotted line represents torque at 10% less voltage.)

. without™
* Continuous torque vs.0.  prake
ambient temp. withd
brake
100 S
85 Z
504
0 10 20 30 40

ambient temp. [°C]

* MSMA202* 1* [0
Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

* MSMA302* 1* [0
Input voltage to driver: AC200VO

speed [ r/min]

torquel] = * Con_tinuous torque vs.O \grlgLoeutEl torquel]
[ Nm] S ambient temp. [ Nm]
‘o with(

204 5 100 brake 304
(19.1) 8 (28.6) N

104Peak runngg rangel] g 151 Peak ’U”"gg rangel] \\\
(6.36) % (9.54) ” A

i i ontinuous running rang; N
nnnnu?us runmrjg ramf ; | -§ ' ' o 'g aréz ; N
0 1000 2000 3000 4000 5000 [ 0 10 20 30 40 0 1000 2000 3000 4000 5000

ambient temp. [°C] speed [ r/min]

ratio vs. rated torque [ %]

(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.[l \éVithoutD
ambient temp. I’al e
withO
brake
100 =
90
85
501
0 10 20 30 40

ambient temp. ['C]

* MSMA402* 1* [0

Input voltage to driver: AC200VT
(Dotted line represents torque at 10% less voltage.)

* MSMA502 * 1* [0
Input voltage to driver: AC200VD

speed [ r/min]

. withoutOd
torquel] = * Continuous torque vs.O brake torquel]
° ambient temp.
[ Nm] > P withO [ Nm]
S brake
@79 e = o)
: b8 5 : M
Peak running range(] *\ L 85 Peak running range(]] “\
20+ O 8 509 254 O “
12.6) AN g 15.8] AN
129 Continuous running ran( . ‘; (158) ontinuous running rang/ R
0 1000 UZOOO 3000 4000 5000 g 0 10 20 30 40 0 1000 LI2000 3000 4000 5000

ambient temp. [°C] speed [ r/min]

ratio vs. rated torque [ %]

(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.O
ambient temp.

100

70
501

T T

20 30 40

ambient temp. [°C]

MDMA series (1.0kw to 2.0kW)

With oil seal

* MDMA102 * 1* 0

Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

e MDMA152* 1* [
Input voltage to driver: AC200VO

speed [ r/min]

(Dotted line represents torque at 10% less voltage.)

ambient temp. [°'C] speed [ r/min]

i torquel] * Continuous torque vs.[J
torqueld < * Continuous torque vs.O = !
[ Nm] i ambient temp. [ Nm] i ambient temp.
g 215 3
154 g 100 &) N g 100
(144) ] s _ N\ g
101 Peak running range[J [~ B Peak running range[J N 3
O . © 504 1040 N ‘é 504
5 A 5 (7.15) ;
(4.8) [ gontinuous running ran 2 findous running ar g
2 =z o
~ (2200) ' = T T T T = + = v v - -
0 1000 2000 3000 = 0 10 20 30 40 0 1000 2000 3000 = 0 10 20 30 40

ambient temp. ['C]

* MDMA202* 1*0
Input voltage to driver: AC200VD
(Dotted line represents torque at 10% less voltage.)

torquel]
[ Nm]

30+ 100

* Continuous torque vs.O
ambient temp.

(28.5) N
151 Peak running range{] N\

(9.54) X
£ontinuous running ran

50

ratio vs. rated torque [ %]

(2200)
2000 3000
speed [ r/min]

=)
0 1000

T T T T

10 20 30 40
ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
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[Supplement]

MDMA series (3.0kw to 5.0kW)

With oil seal

* MDMA302* 1*0
Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

speed [ r/min]

torquel = * Continuous torque vs.O
[ Nm] =3 ambient temp.
g
501 z 100
(42.9) N IS}
. AN o
25 Eeak running range (] \\ % 501
(14.3) : N G
£ontinuous running ran 4
T u 2 T T ™ T
0 1000 2000 3000 s 0 10 20 30 40

ambient temp. ['C]

* MDMA402* 1* 0
Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

torqueld * Continuous torque vs.O withoutO
[ Nm] g ambient temp. brake
— withO
(56.4) L brake
501 N g 100 <
Peak running range 3\ é gg ,,,,,, - =]
2510 S 50
(188) ntinuous running ran N %’ !
2o . o
0 1000 2000 3000 < 0 10 20 30 40

speed [ r/min] ambient temp. ['C]

* MDMA502 * 1* 0

Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

X without[J
* Continuous torque vs.0 prake

ambient temp.

torqueld _
[ Nm] 8
(71.4) g

70 N S 100

N 2 90

Peak running rangef™ 2 85

3510 E 501
23.8 N -
¢ )Continuousrunmngran Y g

0 1000 2000 3000 g 0

speed [ r/min]

ambient temp. [°C]

MFMA series (400w to 4.5kw)

With oil seal

* MFMAO42 * 1* [

Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.O

ambient temp.

torqueld
[ Nm] T
63 B
51 N g 100
. N ]
Eeak running range] \\ T
2.5 N ® 501
(19 d N ;
Lontinuous running rangg”| N 2
y u 28
0 1000 2000 3000 < 0

speed [ r/min]

10

20 30 40
ambient temp. [°C]

* MFMA152 * 1* [

Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

torquel] . * Continuous torque vs.O
[ Nm] B ambient temp.
(21.5) 0
20 N g 100
N 8
Peak running rangel N 3
1040 % 501
(7.15) Continuous running ran \\ ;)
N7 s N
0 1000 2000 3000 < 0 10 20 30 40

speed [ r/min] ambient temp. [’C]

* MFMA252* 1* [

Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.[
ambient temp.

torquel] .
[ Nm] X
(30.4) g
30 N & 100
N =}
Peak running rangef™\ >
1570 & 501
(118) _ y
ntinuous running rangey
SN . 2
0 1000 2000 3000 s 0

speed [ r/min]

10

20 30 40
ambient temp. ['C]

* MFMA452 * 1* [0

Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)

torquel] ©  *Continuous torque vs.0
[ Nm] s ambient temp.
G4 @
50 N g 100
Peak running range[?s. 5
251" £ 501
@15) Continuous running ran{ \ g
v k] v y v T
0 1000 2000 3000 © 0 10 20 30 40

speed [ r/min] ambient temp. ['C]

* These are subject to change. Contact us when you use these values for your machine design.

» When you lower the torque limit setup (Pr5E and 5F), O

running range at high speed might be lowered as well.
torq%e oo Running range (Torque limit setup : 300%)
Running range (Torque limit setup : 200%)

Running range (Torque limit setup : 100%)

Continuous running raye

speed
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Motor Characteristics (S-T Characteristics)

MHMA series (500w to 5.0kW)

With oil seal

* MHMAO52 * 1*
Input voltage to driver: AC200VO
(Dotted line represents torque at 10% less voltage.)
* Continuous torque vs.[

¥ h
torque{6.0) - ) ambient temp.
[ Nm] 5.0 ¢ 100
Peak running ranged*, g
O z
251 N B 50
@
(238) /Qmuous Tunning rangé -
>
0 1000 2000 3000 '% 0 10 20 30 40

speed [ r/min] ambient temp. [°C]

* MHMA102 * 1* [

Input voltage to driver: AC200VO

(Dotted line represents torque at 10% less voltage.) * Continuous torque vs.[l

S ambient temp.

torquel _ _ | o

[Nl 3% N g 1%
101 Peak running rangelll, g

O 2 501
5 A o
(4.8) )Zontmuousrunmngrangg/ g

§ 2200} k) y y y
0 1000 2006 3000 g 0 10 20 30 40

speed [ r/min] ambient temp. [°C]

* MHMA152* 1* [

Input voltage to driver: AC200VD

(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.[
torquel] ambient temp.

N
[ Nm] (258)*

100

Peak running rangel]| \
1040 AN
(7.15

50

)
Continuous running ranf

0 10 20 30 40
ambient temp. [°C]

2000 3000
speed [ r/min]

0 1000

ratio vs. rated torque [ %)

* MHMA202* 1*0

Input voltage to driver: AC200V[

i 0,
(Dotted line represents torque at 10% less voltage.) * Continuous torque vs.O

ambient temp.

torquel] i
[ Nm] 304 g 100
(28.5) N z
Peak running rangel] | . 2
1510 T 501
(954) v g
L2ontinuous running rany §
T (2200) T T T T
0 1000 2000 3000 £ 0 10 20 30 40

speed [ r/min] ambient temp. ['C]

* MHMA302* 1* 0

Input voltage to driver: AC200V

i 0/
(Dotted line represents torque at 10% less voltagi.) * Continuous torque vs.OJ

torquel] i ambient temp.

[ Nm] 504 ¥ 100
(42.9) N =3
N 5

25 Peak running rangef] . % 50
(U3 P &
["Continuous running range g

0 1000 2000 3000 8 0 10 20 30 40

[

speed [ r/min] ambient temp. ['C]

e MHMA402* 1* [0
Input voltage to driver: AC200V0O
(Dotted line represents torque at 10% less voltage,)

* Continuous torque vs.[
torquel] =

[)

ambient temp.
Nm] (56:4) m
[N Pes < S 100
Peak running rangel] "~ s 85
] AN °
25+ AN % 501
(188) V€ontinuous running range/ N ;
>
; ° " " !
0 1000 2000 3000 = 0 10 20 30 40

speed [ r/min] ambient temp. ['C]

e MHMAS502 * 1* [
Input voltage to driver: AC200VD

(Dotted line represents torque at 10% less voltage.) .
* Continuous torque vs.O

t[or’jr:]egl Y i ambient temp.
70 . $ 100
. B g g5
Peak running rangel] ", S
3540 B s0
(23.8)[ 7~ 7 D [
Continuous running ran; (g
0 1000 2000 3000 '% 0 10 20 30 40

speed [ r/min] ambient temp. ['C]

» When you lower the torque limit setup (Pr5E and 5F), O
running range at high speed might be lowered as well.

torq%e oo Running range (Torque limit setup : 300%)

Running range (Torque limit setup : 200%)

Running range (Torque limit setup : 100%)

Continuous running range

speed

MGMA series (900w to 4.5kW)

With oil seal

* MGMA092* 1* [

Input voltage to driver: AC200VC
(Dotted line represents torque at 10% less voltage.)

3 * Continuous torque vs.[J
torquel] — ambient temp.
[ Nm] 20 3 100
(19.3) \ 5
Peak running rangel °
101 \ 2 50
(8.62) [
£ontinuous running rang g)
° . . .
0 1000 2000 = 0 10 20 30 40

speed [ r/min]

ambient temp. ['C]

* MGMA202* 1* [

Input voltage to driver: AC200V0O
(Dotted line represents torque at 10% less voltage.)

S * Continuous torque vs.[
torquel - ambient temp.
[ Nm] - 50+ 3 100
(44) - s
25 Peak running range | E 50
(9.0« < ~ 4~ =
/Contmuous running range, g
° . - .
0 1000 2000 = 0 10 20 30 40

speed [ r/min] ambient temp. [°C]

* MGMA302* 1* [

Input voltage to driver: AC200VT
(Dotted line represents torque at 10% less voltage.)
Iy * Continuous torque vs.[

%

0 10 20 30 40
ambient temp. ['C]

0 1000 2000
speed [ r/min]

torquer] Z ambient temp.
[ Nm] 701 3 100
(637) N g
357Peakrunn|ngrangeﬁ\ B 0
(28.4) T g
Continuous running range, 2
2
s

* MGMA452* 1* [

Input voltage to driver: AC200V0O
(Dotted line represents torque at 10% less voltage.)
Iy * Continuous torque vs.[J

0 10 20 30 40
ambient temp. ['C]

0 1000 2000
speed [ r/min]

= N
torquel{107) — ambient temp.
[}
[ Nm] 100 ) g 100
Peak running rangely S
0 \ ©
501 \ 9] 50
(42.9) s
Continuous rfinning range, g
2
8

* These are subject to change. Contact us when you use these values for your machine design.
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Motor with Gear Reducer

Model No. of Motor with Gear Reduce

[Supplement]

(Model Designation |

1~4 | 56 7 8] 9 10
Symbol Type Reduction ratio
MSMD Low inertia Symbol Reduction|J
ratio
Motor rated output
INO 1/50
Symbol| Output | Voltage oND 1/90]
o10| 100wr| specifications N 1150
0200 200W0| |Symbol| Specifications
4N 1/25
040 400W0 10 100v0O
08 | 750W 2 200V
Rotary encoder specifications Motor structure
Symbol Specifications Symbol Holding brake | Shaft
y Format Pulse count| Resolution | Wire count y Without| With |Key way
PO Incrementall] 2500P/r0 10,0000 5-wire(d 30 [ J o
S |Absolute/Incremental common 17bit 131,072 7-wire 4 [ J o

Combination of Driver and Motor with Gear Reducer

This driver is designed to be used in the combination with the specified motor model.
Check the series name, rated output and voltage specifications and the encoder specifications of the applicable motor.

(Incremental Specifications, 2500P/r |

<Remark>

Do not use the driver and the motor with gear reducer in other combinations than the one in the following table.

« Incremental specifications, 2500P/r

Applicable motor with gear reducer

Applicable driver

Power c?uatt;gt Reduction ratio | Reduction ratio | Reduction ratio | Reduction ratio Mode! No. Frame
supply | of motor of 1/5 of 1/9 of 1/15 of 1/25 of driver of driver
Single phase, 100w |MSMDO11P * 1IN |MSMDO11P *2N |[MSMDO011P *3N |MSMDO11P *4N | MADDT1107 A-frame
200W |[MSMDO021P * 1N [MSMDO021P *2N [MSMDO021P *3N |MSMDO021P *3N | MBDDT2110 B-frame

100V 400W |MSMDO041P * 1IN |MSMDO041P * 2N |MSMDO041P * 3N |MSMDO041P * 4N | MCDDT3120 C-frame
100W |MSMDO012P * 1N |MSMDO012P * 2N |MSMDO012P * 3N |MSMDO012P * 4N | MADDT1205 Aframe

Single phase,| 200W |MSMDO022P * 1IN |MSMDO022P * 2N | MSMDO022P * 3N |MSMDO022P * 3N | MADDT1207

200V 400W |[MSMDO042P * 1IN | MSMDO042P * 2N | MSMDO042P * 3N |MSMDO042P * 4N | MBDDT2210 B-frame
750W |MSMDO082P * 1IN | MSMDO082P * 2N | MSMDO082P * 3N | MSMDO082P * 4N | MCDDT3520 C-frame

3-phase, 200v| 750W |MSMDO082P * 1IN |MSMDO082P * 2N | MSMDO082P * 3N |MSMDO082P * 4N | MCDDT3520 C-frame

» Absolute/Incremental specifications, 17bit

- Applicable motor with gear reducer Applicable driver
Power (f*ué}tggt Reduction ratio | Reduction ratio | Reduction ratio | Reduction ratio Mode! No. Frame
supply | of motor of 1/5 of 1/9 of 1/15 of 1/25 of driver of driver

. 100W |MSMDO011S * 1N |MSMDO11S *2N |MSMDO011S *3N [MSMDO011S *4N | MADDT1107 A-frame
Slngllzg:l/ase, 200w |MSMDO021S * 1IN |MSMD021S * 2N [MSMDO021S * 3N |MSMDO021S * 3N | MBDDT2110 B-frame
400W [MSMDO041S * 1IN [MSMDO041S * 2N |MSMDO041S * 3N |MSMDO041S * 4N | MCDDT3120 C-frame
100W |MSMDO012S * 1N |MSMDO012S *2N |MSMDO012S * 3N |MSMDO012S *4N | MADDT1205 Adframe

Single phase,| 200W |MSMD022S * 1IN |MSMD022S * 2N | MSMD022S * 3N |MSMD022S * 3N | MADDT1207
200V 400W [MSMDO042S * 1IN [MSMDO042S * 2N | MSMDO042S * 3N |MSMDO042S * 4N | MBDDT2210 B-frame
750W |MSMDO082S * 1IN | MSMDO082S * 2N | MSMDO082S * 3N |MSMDO082S *4N | MCDDT3520 C-frame
3-phase, 200v| 750W |MSMDO082S * 1N |MSMD082S * 2N | MSMD082S * 3N |MSMDO082S * 4N | MCDDT3520 | C-frame

<Note>

« "*" of the model No. represents the structure of the motor.
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Dimensions/Motor with Gear Reducer

(Motor with Gear Reducer |

1
— LL | (LG) LR
LT LM LOQ
= (H [ke1
=N Motor LJ LF
N lead wire ] LH
Rotary encoder lead wire ) —F o
S LLE
=" -
L
z N ‘/“EI* ] ;ln LK
O 8 1
of [ol%
=i e @g%‘g
- =)
(unit : mm)
Model (')‘{'ﬂ{,?ft & LL | LM | LT |KB1|LF|[LR|LQ|LB| S [LP|LH| J [(LG)|LE|(G)
MSMDO1 * P31N 1/5
191.5 20|50 |12 | 45|10 | 14 |67.5
MSMDO1 * P32N 1/9 6 | 32
100W 92 | 68 | 24 |408 25
MSMDO1 * P33N 1/15 | 202 78
MSMDO1 * P34N 1/25 | 234 50 30| 70|19 62|17 (22| 92
MSMDO02 * P31N 1/5 | 183.5 32|20|50|12|45|10| 14 | 725
MSMDO2 * P32N 1/9 |218.5 6.5 89.5]| 3
° 200W 79 | 56.5 225
~ | MSMDO02 * P33N 1/15
i 229 100
9 | MSMDO02 * P34N 1/25
= 225 50 30| 70|19 |62 |17 |22
2| MSMDO04 * P31N 1/5
= | MSMDO4 * P32N 1/9 238 895
= 400W 985 | 76 42 34
MSMDO04 * P33N 1/15 | 248.5 100
MSMDO04 * P34N 1/25 | 263.5 61 40|90 |24 |75|18 |28 |104 | 5
MSMDO082P31N 1/5 | 255.5 50 30|70|19|62|17|22|935] 3
MSMDO082P32N 1/9 |270.5 8 97.5
750W 112 | 86.5 | 25.5|52.2
MSMDO082P33N 1/15 61 40|90 |24 |75|18 | 28 5
283 110
g MSMDO082P34N 1/25
&) MSMDO1 * P41N 1/5
= 2215 67.5
MSMDO1 * P42N 1/9 6 (32(20|50|12|45|10| 14
100W 122 | 98 | 24 |40.8 25
MSMDO1 * P43N 1/15 | 232 78
MSMDO1 * P44N 1/25 | 264 5030|7019 |62 |17 |22 | 92
MSMDO2 * P41N 15 | 220 32|20|50|12|45|10| 14 | 725
MSMDO2 * P42N 1/9 | 255 6.5 895 3
200W 1155| 93 22.5
o | MSMDO02 * P43N 1/15
< 265.5 100
® | MSMDO02 * P44N 1/25
S 22.5 50|30 |70 |19 |62 |17 |22
< | MSMDO04 * P41N 1/5
%z MSMDO04 * P42N 1/9 274.5 895
400W 135 [112.5 42 34
MSMDO04 * P43N 1/15 | 285 100
MSMDO04 * P44N 1/25 | 300 61 40|90 |24 |75|18|28|104 | 5
MSMDO082P41N 1/5 |292.5 50(30|70|19|62|17|22|935] 3
MSMDO082P42N 1/9 |307.5 8 97.5
750W 149 |123.5|25.5|52.2
MSMDO082P43N 1/15 220 61 40|90 |24 |75|18 | 28 110 5
MSMDO082P44N 1/25
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[Supplement]

Te
40
ol *Iiu
aLc
4-LZ Depth L
©,
g . ﬁ\‘\
\)Zi >
(unit : mm
LC LA | Lz | LD | Kewpaygimepsions T LN [Mass (kg)| Moment of inertia (x 10-4kg-m2)
0.0910
1.02
52 60 | M5 | 12 4% 4x%x16 2.5 2 0.0853
1.17 0.0860
78 90 | M6 | 20 6X6X22 3.5 2.17 0.0885
52 60 | M5 | 12 4X4x%x16 2.5 1.54 0.258
0.408
—% 252 0.440
s 78 90 | M6 6X6X22 35 | 43 0.428
E xeX ' 0.623
= 29 0.528
= 20 3.3 0.560
98 115 | M8 8x7x30 4 s 0.560
78 90 | M6 6 X6 X 22 35 ' 1.583
53 5.7 1.520
98 115 | M8 8x7x30 4 61 1.570
A :
= 1.520
&) 0.0940
= 1.23
52 60 | M5 | 12 4x4x16 2.5 - 0.0883
1.38 0.0890
78 90 | M6 | 20 6X6x22 3.5 2.38 0.0915
52 60 | M5 | 12 4x4x16 25 2.02 0.278
0.428
@ 3.00 0.460
X
g 78 90 | M6 6X6x22 35 | 43 0.448
o] .
= xoX 0.643
= 3.4
= 20 0.548
3.8 0.580
98 115 | M8 8x7x30 4 4.9 0.580 "
78 90 | M6 6 X 6 X 22 35 5.2 1.683 S
e |65 1.620 e
98 115 | M8 8x7x30 4 1.670 3
6.9 ®
1.620 =l

Moment of inertia is combined value of the motor and the gear reducer, and converted to that of the motor shaft .
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Permissible Load at Output Shaft

Radial load (P) direction Thrust load (A and B) direction
LR
. A
B B T GH T —{GHM— {1
— B
LR/2
P
Unit : N (1kgf=9.8N)
Permissible load at shaft
Motor output | Motor output
p p Radial thrust Thrust 'Ioad.A[]
and B-direction
0 1/50 4900 245
1/90 5880 2940
100wl
0 1/150 7840 3920
. 1/250 16700 8330
E 1/50 4900 2450
1/90 11800 5880
200w
0 1/150 14700 7350
. 1/250 16700 8330
E 1/50 9800 4900
1/90 11800 5880
400W0
0 1/150 14700 7350
. 1/250 20600 10300
E 1/50 9800 4900
1/90 14700 7350
750W
1/150 17600 8820
1/250 2650 1320
O

[Remarks on installation)

(1) Do not hit the output shaft of the gear reducer when attaching a pulley or sprocket to it. Or it may cause
an abnormal noise.

(2) Apply the load of the pulley or the sprocket to as close to the base of the output shaft as possible.

(3) Check the mounting accuracy and strength of the stiff joint, when you use it.

(4) The encoder is built in to the motor. If an excessive impact is applied to the motor while assembling it to
the machine, the encoder might be damaged. Pay an extra attention at assembly.
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Characteristics of Motor with Gear Reducer

[Supplement]

0 500 600 1000
speed [r/min]

0 333 400 555
speed [r/min]

supply [\EeeTor
voltage Motor 1/5 1/9 1/15 1/25
to driver output
MSMDO011 * * 1N MSMDO011 * * 2N MSMDO011 * * 3N MSMDO011 * * 4N
torque 4o torque g o torque, g o torque 599
N-m] (3.72) [N-m] © [N-m] [N-m](19.0) N
Peak running \\ Peak -\\\ w4 Peak runnin N
N eak runnin N
100W 20 range ) 4.0 range o 80 100 range
(1.18) (2.25 (3.72) (6.72)
‘Continuous, “Continuous: “Continuous. “Continuous.
1unning range, running range 1unning range
0 500 600 1000 0 333400 555 0 200 333 0 100 120 200
speed [r/min] speed [r/min] speed [r/min] speed [r/min]
MSMDO021 * * 1N MSMDO021 * * 2N MSMDO021 * * 3N MSMDO021 * * 4N
torque®%) torque 449 torque 20,0 torque 4.
Nm] \ [N-m] [N-m] 18.8) - [N-m]
AN \ (33.3)
Peak running| (11.3) ' \\
range N N Peak runnipg Peak runnin \
100V 200W 40 \‘\ 80 4ok runn n\g\ 1004 range 200 range \\\
(2.65) . range \ ©27) @ \\
“Continuous, (3.72) Contnuous ~ Continuous “Continuous:
runmn}q rangﬁ funning range funning range funning range

0 200 333
speed [r/min]

0 100 120 200
speed [r/min]

MSMDO041 * * 1IN

MSMDO041 * * 2N

MSMDO041 * * 3N

MSMDO041 * * 4N

200V

speed [r/min]

speed [r/min]

torque torque o o torque g torque g o
[N-m] [N-m] [N-m] [N-m](79.2)
(16.2) (47.5) "\
peak A @85) \ Peak runnirg
eak running| i
400W 100 range 9 A 200 {Peak runpin 30,0 {PeaK running 40.0 range K
) rangd range N N
(5.39) N ©51) (15.8) \ (26.4) N
‘Continuous, : Contirions ‘Continuous, “/Continyous'
running range fUning Tange running range running ran?/e
0 500 600 1000 0 333 400 555 0 200 333 0 100 120 200
speed [r/min] speed [r/min] speed [r/min] speed [r/min]
MSMDO012 ** 1N MSMDOQ12 * * 2N MSMDO012 * * 3N MSMDO012 * * 4N
torque 4 o torque g J torque 19 torque 59 o
. . : -m] (190
INmlg.72) Nm] oo (N-m] (N-m] @5)
Peak running Peak runfing (L4 I Peak runnipg
100W 20 1 range w0 range| 80 PearkarnLénemng 100 range
(1.1 (2.25) (3.72 (6.27)
“,Continuousi “Continuous. “Continuous. “/Continuous’
running range running range: running range: running range
A X 4 Y.
0 500 600 1000 0 333 400 555 0 200 333 0 100 120 200
speed [r/min| speed [r/min] speed [r/min] speed [r/min]
MSMDO022 * * 1N MSMDO022 * * 2N MSMDO022 * * 3N MSMDO022 * * 4N
torqueo. torque 16.0 torque 2.0 torque,g o
[N-m] 89 * [N-m] IN'mas.g) N :
. N (33.3)
Peak running N (11.3) Peak runnipg ) i R
N Peak running D
200W range it range N
4.0 8.0 1 Peak runfing 100 20.0 range
range|
(2.65) (6.27) (11.1)
Continuous il rsmxpan 7 Continuous ‘Continuous
running range funing Tange rynning range 1unning range
0 500 600 1000 0 333 400 555 0 200 333 0 100 120 200

speed [r/min]

speed [r/min]

400W

MSMDO042 * * 1N
torque g o

[N-m]

(16.2)

Peak running

MSMDO042 * * 2N

torqueyg
[N-m]

(285

MSMDO042 * * 3N

torque go o

[N-m]
(15.8)

Peak runnipg *,

MSMDO042 * * 4N

torque g o
[N-m] (79.2)

Peak running

speed [r/min]

speed [r/min]

range
range 200 300 range N 40.0
\
(5.39) @7s) \ (26.4)
~Continuous! 51 “Continuous. Continuous’
running rangre running range: running range
yas g4’
0 500 600 1000 0 333 400 555 0 200 333 0 100 120 200
speed [r/min] speed [r/min] speed [r/min] speed [r/min]
* % * % * % * %
MSMDO082 * * 1IN MSMDO082 * * 2N MSMDO082 * * 3N MSMDO082 * * 4N
torque 499 torque gg o torque 1,99 torque 1500
[N-m] [N-m] [N-m] [N-m](152.0)
(32.1) N ©12) \
Peak running \\\ o B ! \\ Peak running “\
750W 2001  range A 40.0-{Peak runfin 60,04 Peak running "\ 80.0 range \
rangel range
(10.7) 7 (18.2 (30.4) (50.7) y
Continyous / &ontintods “Continuous Continyous
running rang funning range running range- running range
0 500600 900 0 333 400 500 0 200 300 0 100 120 180

speed [r/min]

speed [r/min]

Dotted line represents the torque at 10% less supply voltage.
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[Supplement]
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Block Diagram by Control Mode

Position Control Mode

« when Pr02 (Setup of control mode) is [0],
when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is

and 1st control mode
and 1st control mode

fr,;ilﬁeu Input setup FIR smoothing o Velocity feed [
Input O ] — forward
PULSD se'I)ection Damping control
Average [ 1stO Gain
SIGN | Reversal wravel t\mes frequency
Mode P 1st filter Filter Torque command monitor
2nd O
frequency
2nd filter Position control + Velocity control Notch filter Torque filter
Division/J Primary delay [l + + + 1stO 1stO 1sttime O
Multiplication smoothing 1st proportion frequency constant
1stO . i
numerator -y 3 = Lst width gggsttlgnel
Selection 2nd
2nd O 2nd 0 2nd [ 1st limit
proportion frequency stlimi
Multiplier] o atio 2nd width 2nd limit
Denom\na{or Y Positional deviation [J Inertia ratio 2nd depth
monitor
Command speed {1 Speed detection [0 Adaptation
monitor filter
2nd
A
— = Actual speed monitor
Speed detection
Division
Serial communicatiol
Numerator | P
Feedback pulses ® Encoder reception|[]

OA/OB/OZ Denominator | P

Selection

processing

Velocity Control Mode

» when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is

and 2nd control mode
and 1st control mode

Command speed monitor Torque command

Analog O Velocity control Notch filter Torque filter
velocityld Input setup Command [0 Acceleration/00] + 1st0 _
command Gain selection Deceleration limit proportion 1st frequency | P! 1st time const.
SPR _ ) _ 1st0 : ;
Reversal Selection Acceleration iegraion Ist width 2nd time const [P
Offset Deceleration proportion 2nd frequency 1st limit
. . 2nd O
i i 2nd width 2nd limit
Eilter Sigmoid integration
Inertia ratio 2nd depth
Internal velocity setup Velocity O Adaptation
detection filter
1st speed 5th speed
1st -P 13
2nd speed 6th speed
2nd -P B
3rd speed 7th speed
A
4th speed 8th speed ——_w Actual speed monitor

Velocity detection

Division Serial O
communication]
data

Numerator

Feedback pulses Encoder reception

OA/OB/OZ Denominator - process
Selection
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[Supplement]

Torque Control Mode

» when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is

and 2nd control mode
and 2nd control mode

\

Absolute value(magnitude) [

Command speed monitor Torque command monitor

Analog0 Input setup licati Velocity control Notch filter Torque filter
torquel Multiplication o
command Gain proportion Torquel]Cl,, | 1st frequency [P | L5t time const.
SPR/O 1st0 limit
TRQR Reversal integratiol 1st width 2nd time const.
2nd O \ o
Offset i 2nd frequenc 1st limit
Internal velocity limit gr%pcmymon quency
Fiter iegrati 2nd width 2nd limit
4th speed integratiol
Inertia ratio 2nd depth
Velocity (I
detectionCIfilter
1st
2nd
/
—————w Monitor of actual speed
Speed detection
Division Serial O
Numerator . communication [}
Feedback pulses Encoder receptionO[J_ data
OA/OB/OZ Denominato processing
Selection

Full-closed Control Mode

e when Pr02 (Setup of control mode) is |§|

Pulse 0 Input setup FIR smoothing | VelocityO
train -
Input O - feed forward
PULSD |gelection Damping control
SIGN Averagel] Gain
Reversal travel times 1st frequency
Mode ._»_ 1st filter Filter Torque command monitor
2nd frequency
PositionO . N N
" Velocity control Notch filter Torque filter
o A 2nd filter Pr2e
Division/Multiplication 1st delay O + control IstO 1st O 1st time Ofp
»| Smoothing 1st proportion frequency constant Motor
1st numeratol i _1?1 o i 1st width 2nd time [T
) = integration constant
2nd numeratol Selection 2nd 2nd O 2nd O 1st limit T
proportion frequency Stlimi

Multiplier

2nd width 2nd limit

.

External scale correction Full closed O
position deviation monitor

2nd O
integration
Inertia ratio

Speed detection|(] Adaptation
filter

Denominator

2nd depth

Numerator

Numerator multiplie
1st

Denominator

2nd

Command speed
monitor

F——_ Actual speed monitor

Position deviation

Speed detection

monitor
Serial 0
Division (cjo;nmunication
] ata
Encoder reception [ wn
Numerator processing =
Feedback pulses Denominator (?oe;?:lumnica!ion u} %
OA/OB/OZ ot c @ scal - data =2
Selection ‘ ® Reversal xternal scale reception External D
processing scale 3
Z-phase )
S5
~—+
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Specifications

Basic specifications

. 3 q + 0,
Main circuitl] Single phase, 100 — 115V _115?0//;550/60Hz
100v 8 ]
. . + 0,
Control circuitD Single phase, 100 — 115V 10/0D50/60HZ
-15%0
= O
Aand O . +10%(0]
_ - B-frame Single phase, 200 — 240V _15%DSOI6OH2
() >
2 S | candO f 10%0
o ‘C .
e = D-frame Single/3-phase, 200 — 240V _15%550/60Hz
3 S
3 = | EandD +10%0]
| 200V . —
R, 3-phase, 200 — 230V —15% 20/60Hz
= O
S | AtoO ) +10%0
(8]
= | D-frame Single phase, 200 — 240V _15%550/60Hz
g Eand O "
= an ) +10%L[]
8 R Single phase, 200 — 230V _15%DSOI6OHZ
Temperature] Operating : 0to 55°C, Storage : oto +80°CO
. HumidityO Both operating and storage : 90%RH or less (free from condensation)
Environment
Altitude 1000m or lowerQd
Vibration 5.88m/s2 or less, 10 to 60Hz (No continuous use at resonance frequency) 0

Control method

IGBT PWM Sinusoidal wave drivel

Encoder feedback

17-bit (131072 resolution) absolute/incremental encoder, [
2500P/r (10000 resolution) incremental encoder [

AT500 series by Mitutoyo (Resolution 0.05[um] , max. speed 2[ m/s] )0

External scale feedback
ST771 by Mitutoyo (Resolution 0.5[um] , max. speed 2[ m/s] ) O
10 inputs [0
Input (1) Servo-ON, (2) Control mode switching, (3) Gain switching/Torque limit switching, (4) Alarm clear
Control O Other inputs vary depending on the control mode. O
signal 6 outputs [0
Output (1) Servo alarm, (2) Servo ready, (3) Release signal of external brake (4) Zero speed detection, 0
(5) Torque in-limit. Other outputs vary depending on the control mode. O
Input 3 inputs (16Bit A/D : 1 input, 10Bit A/D : 2 inputs) O
2 outputs (for monitoring) O
Analog O (2) Velocity monitor (Monitoring of actual motor speed or command speed is enabled. Select the [
signal Output content and scale with parameter.), (2) Torque monitor (Monitoring of torque command, O
(approx.. 3V/rated torque)), deviation counter or full-closed deviation is enabled.
Select the content or scale with parameter.) O
4 inputs O
Input Select the exclusive input for line driver or photo-coupler input with parameter. O
Pulse signal 4 outputs [
Output Feed out the encoder pulse (A, B and Z-phase) or external scale pulse (EXA, EXB and O
EXZ-phase) in line driver. Z-phase and EXZ-phase pulse is also fed out in open collector. O
Communication RS232 1 : 1 communication to a host with RS23 interface is enabled. 0
function RS485 1 : n communication up to 15 axes to a host with RS485 interface is enabled. [
Front panel (1) 5 keys (MODE, SET, UP, DOWN, SHIFT), (2) LED (6-digit)C]
. A and B-frame : no built-in regenerative resistor (external resistor only) C to F-frame : O
Regeneration

Built-in regenerative resistor (external resistor is also enabled.) O

Dynamic brake

Setup of action sequence at Power-OFF, Servo-OFF, at protective function activation and [
over-travel inhibit input is enabled.[

Control mode

Switching among the following 7 mode is enabled, (1) Position control, (2) Velocity control, O
(3) Toque control, (4) Position/Velocity control, (5) Position/Torque control,(J
(6) Velocity/Torque control and (7) Full-closed control.
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Function

Control input

Inputs of 1) Servo-ON, 2) Alarm clear, 3) Gain switching, 4) Control mode switching, [
5) CW over-travel inhibition and 7) CCW over-travel inhibition are common, O
and other inputs vary depending on the control mode.[]

Control input

(1) Deviation counter clear, (2) Command pulse inhibition, (3) Damping control switching, O
(4) Gain switching or Torque limit switching [

Control output

Positioning complete (In-position)C]

Bo] Max. command pulse frequency | Exclusive interface for line driver : 2Mpps, Line driver : 500kpps, Open collector : 200kppsU
o - - — -
o, Input pulse signal format Support (1) RS422 line drive signal and (2) Open collector signal from controller. O
S Type of input pulse (1) CWI/CCW pulse, (2) Pulse signal/rotational direction signal, (3) 90°C phase difference signald
8 | pulse 0| Electronic gear (Division/[] Process the command 0 (1 to 10000) x 2 @t 17) S
% input | Multiplication of command pulse)| pulse frequency 1 to 10000 P P
- Primary delay filter is adaptable to the command input(
Smoothing filter Selectable of (1) Position control for high stiffness machine and O
(2) FIR type filter for position control for low stiffness machine.O
ﬁ,’ﬂ,?,'tog'] Torque limit command input Individual torque limit for both CW and CCW direction is enabled. (3V/rated torque)
) (1) Speed zero clamp, (2) Selection of internal velocity setup, O
Control input ) N . L
(3) Gain switching or Torque limit switching inputd
Control output (1) Speed arrival (at-speed)O
5 ) . Setup of scale and rotational direction of the motor against the command voltage is enabled with
5 | Analog [Velocity command input ) o _
S input parameter, with the permissible max. voltage input = A} 10V and 6V/rated speed (default setup)d
; Torque limit command input Individual torque limit for both CW and CCW direction is enabled. (3V/rated torque)O
B Speed control range 1:50000
L | Internal velocity command 8-speed with parameter setupd
. Individual setup of acceleration and deceleration is enabled, with 0 to 10s/1000r/min. Sigmoid
Soft-start/down function ) o
acceleration/deceleration is also enabled. O
Zero-speed clam 0-clamp of internal velocity command with speed zero clamp input is enabled.[]
Control input (1) CW over-travel inhibition, (2) CCW over-travel inhibition, (3) Speed zero clampO
° Control output (1) Speed arrival (at-speed)
§ Setup of scale and CW/CCW torque generating direction of the motor against the command
; Analog [Velocity command input voltage is enabled with parameter, with the permissible max. voltage input = A} 10V and
=} .
g Input 3V/rated speed (default setup).O
= Speed limit input Speed limit input by analog voltage is enabled. Scale setup with parameter.[]
Speed limit function Speed limit value with parameter or analog input is enabled. O
Gl T (1) CW over-travel inhibition, (2) CCW over-travel inhibition (3) Deviation counter clear, (4)
Command pulse input inhibition, (5) Electronic gear switching, (6) Damping control switching O
Control output (1) Full-closed positioning complete (in-position)]
5 Max. command pulse frequency | 500kpps (photo-coupler input), 2Mpps (Exclusive input for line driver)d
€ ) Differential input. Selectable with parameter ((1) CCW/CW, (2) A and B-phase, (3) Command
8 Input pulse signal format .
o | Pulse O and direction
Q| .
& | Input | Electronic gear (Division/O] Process the command 0 (1 to 10000) x 2 @17 . di
Q Multiplication of command pulse)| pulse frequency 1 to 10000 as a position command input
Z Smoothing filter Primary delay filter is adaptable to the command input.O]
fAnaiogt | Torque limit command input Individual torque limit for both CW and CCW direction is enabled. (3V/rated torque)C]
Setup range of division/multiplication of [} Setting of ratio between encoder pulse (denominator) and external scale pulse (numerator) is
external scale enabled within a range of (1 to 10000) x 2 ©~17) /(1 to 10000). O
Reali Corresponds to load inertia fluctuation, possible to automatically set up parameters related to
eal-time
) notch filter.O]
Auto-gain & - - - - -
tuning Normal mode Estimates load inertia and sets up an appropriate servo gain.(J
N ; Automatically searches and sets up the value which makes the fastest settling time with
Fit-gain function )
external command input.C]
. ) Masking of the following input signal is enabled.O
< | Masking of unnecessary input N . L
g (1) Over-travel inhibition, (2) Torgque limit, (3) Command pulse inhibition, (4) Speed-zero clampl
£ | Division of encoder feedback pulse Set up of any value is enabled (encoder pulses count is the max.).(]
o
O | protective|[(Soft error Over-voltage, under-voltage, over-speed over-load, over-heat, over-current and encoder error etc.]

function

Hard error

Excess position deviation, command pulse division error, EEPROM error etc.[]

Traceability of alarm data

Traceable up to past 14 alarms including the present one.[]

Damping control function

Manual setup with parameter O

Manual

5push switches on frontpanel OMODE ] ([ SET | (& ] (v ] (4]

Setu
P Setup support software

PANATERM® (Supporting OS : Windows95, Windows98, Windows ME, Windows2000,
Windows.NET and Windows XP)
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“ Hit & Stop” Homing and “ Press & Hold” Control

(Homing with Hit & Stop
You can set up the homing position with "Hit & Stop" where it is not easy to install a sensor due to environment.

(1) when you make a point where the work (load) [0(2) when you stop the work (load) using Z-phase |
hits as an origin after making a hitting point as a starting point,
then make that stopping point as an origin.

1st 2nd torque limit 1st 2nd torque limit
(GAIN/TL-SEL) (GAIN/TL-SEL)
Pin-40 TLCO ON Pin-40 TLCO ON
(Torque in-limit) . (Torque in-limit) .
L ___50% L.
Torque _/ Torque J
e T T e EEE B RREEEEEEEE
Counterl] hltis ON Counterl] h'FS
clear ! . clear : .” ON
command ' \\! command !
Motor  ~—————— : Motor [ R .
speed  _________ . speed  _________| LI S
1) 1@ y @ @
1) | (2) 1) | (2) \&>
E Z-phase : "—
@ | 1
—1 (2 —>
of Je)
origin o——
origin (3)
Parameter No.[| Titled Setup examplel
5F0 Setup of 2nd torque limit[] 50 (Set up to less than 100%)(]
700 Excess setup of position deviation[] 250000
730 Setup of over-speed level[ 0 (6000r/min)[
030 Selection of torque limit( 30
09 Selection of alarm output 0 (Torque in-limit)
<Remarks>[]

Make the Pin-27 H (Off=Open) after the Hit & Stop Homing is completed.
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(Press & Hold Control )

Setup
examplé

3l

0l

2001
50

Title

Parameter[]
Ne) |0

030 |Setup of 2nd torque limitd

700 | Excess setup of position deviationl]] 25000

090 | Selection of alarm output[]
5E0 |Setup of 1st torque limit(
5F0 |Setup of 2nd torque limit[]
730 |Setup of over-speed level

Application example

Press fit[ll
machine

(5)

(4)

®3)

(@)

(1)

Supplement
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Motor Company, Matsushita Electric Industrial Co.,Ltd.Marketeing Group

TEL (03)3538-2961
FAX (03)3538-2964

Tokyo: Kyobashi MID Bldg, 2-13-10 Kyobashi, Chuo-ku, Tokyo 104-0031

Osaka: 1-1, Morofuku 7-chome, Daito, Osaka 574-0044

TEL (072)870-3065
FAX (072)870-3151
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After-Sale Service (Repair)

Consult to a dealer from whom you have purchased the product for details of repair.
When the product is incorporated to the machine or equipment you have purchased, consult to the manufacture
or the dealer of the machine or equipment.

(Cautions for Proper Use |

 This product is intended to be used with a general industrial product, but not designed or manufactured to be
used in a machine or system that may cause personal death when it is failed.

e Install a safety equipments or apparatus in your application, when a serious accident or loss of property is
expected due to the failure of this product.

» Consult us if the application of this product is under such special conditions and environments as nuclear
energy control, aerospace, transportation, medical equipment, various safety equipments or equipments which
require a lesser air contamination.

*We have been making the best effort to ensure the highest quality of the products, however, application of
exceptionally larger external noise disturbance and static electricity, or failure in input power, wiring and com-
ponents may result in unexpected action. It is highly recommended that you make a fail-safe design and
secure the safety in the operative range.

« If the motor shaft is not electrically grounded, it may cause an electrolytic corrosion to the bearing, depending
on the condition of the machine and its mounting environment, and may result in the bearing noise. Checking
and verification by customer is required.

« Failure of this product depending on its content, may generate smoke of about one cigarette. Take this into
consideration when the application of the machine is clean room related.

*Please be careful when using in an environment with high concentrations of sulphur or sulphuric gases, as
sulphuration can lead to disconnection from the chip resistor or a poor contact connection.

* Take care to avoid inputting a supply voltage which significantly exceeds the rated range to the power supply
of this product. Failure to heed this caution may result in damage to the internal parts, causing smoking and/or
a fire and other trouble.

(Technical information)

Electric data of this product (Instruction Manual, CAD data) can be downloaded from the following web site.
http://industrial.panasonic.com/ww/i_ e/25000/motor_fa_e/motor_fa_ e.html

MEMO (Fill in the blanks for reference in case of inquiry or repair.)

M[ ]DD
Date ofd
purchase Model No. | M[_|MD
M[ JMA
Dealer
Tel: ( ) -

Motor Company

Matsushita Electric Industrial Co., Ltd.

7-1-1 Morofuku, Daito, Osaka, 574-0044, Japan

Tel : (81)-72-871-1212
IMC83
© 2004 Matsushita Electric Industrial Co., Ltd. All Rights Reserved. S1104-4046
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