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Preface

Thank you for purchasing the IS620P series servo drive developed by Inovance Technology
Co., Ltd.

The IS620P series is a high-performance AC servo drive for small and medium power
applications. The IS620P series ranges from 100 W to 7.5 kW. It supports the Modbus
communication protocol with RS232/RS485 communication port, and thus allowing networking
of multiple IS620P drives controlled by a host PC. The IS620P is easy to use with the functions
of rigid table setting, inertia identification and oscillation suppression. It works quietly together
with Inovance ISMH series small/medium-inertia high-response servo motor configured with
20-bit incremental encoder. This servo drive is able to realize rapid and accurate position,
speed and torque control, and is applicable for such automation equipment as semiconductor
manufacturing equipment, chip mounter, PCB punching machine, transport machinery, food
processing machinery, machine tool and conveying machinery.

This manual describes the correct use of the IS620P series servo drive, including safety
information, mechanical and electrical installation, commissioning and maintenance. Read
and understand this manual before use. Contact our customer service center if you have any
question during the use.

The instructions are subject to change, without notice, due to product upgrade, specification
modification as well as efforts to increase the accuracy and convenience of the manual.

If you are an equipment manufacturer, forward this manual to the end user.
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B Product Checking

Upon unpacking, check the items described in the following table.

Check ltem

Description

Whether the product that you
received is consistent with your
order

The box contains the IS620P servo drive and user manual.
Check the models of the servo drive and servo motor on the
nameplate.

Whether the servo drive is damaged
during transportation

Check the overall appearance of the product. If there is
any omission or damage, contact Inovance or your supplier
immediately.

Whether the rotating shaft of the
servo motor rotates smoothly

If the shaft of the servo motor can be rotated manually, it is
normal. The servo motor configured with a brake, however,
cannot be rotated manually.

Notes

system on which lives depend.

persons.

even a fire.

improvement of the product.

» This drive is a general industrial automation product, and is not designed for use in machinery or
« Wiring, operation, maintenance and inspection of the product can only be performed by qualified

* When selecting the tightening torque of the screw, consider the strength of the screw and
material of the installation part. Select a proper value while the screw is fixed solidly and the
installation part will not be damaged.

« Install an appropriate safety device when this product is to be used on machinery which may
cause severe accidents or loss due to trips of the product.

» Contact Inovance when this product is to be used on special applications such as atomic energy
control, aerospace equipment, transport equipment, medical apparatus, safety devices and
other equipment that require high cleanliness.

« Although this product has passed all QC testing, it may react unexpectedly due to trips arising
from ambient noise, static interference, input power supply, wiring, optional parts, and etc. Take
mechanical safety measures into fully consideration to ensure safety in the applications where
all possible actions of the equipment occur.

* When the motor shaft runs without being grounded, based on the actual mechanical and
installation conditions, the motor bearing may suffer from electric corrosion or large noise.

« Trips of this product may cause rising smoke. Pay special attention to such condition when the
product is to be used in purification workshop and environment alike.

« Chip resistor disconnection or poor contact condition may occur due to sulfuration reaction if the
product is to be used in an environment with high-density sulphur or sulfuretted gas.

« Verify that the input voltage of the drive is within the allowable range. If the input voltage is much
larger than the rated value, internal components may be damaged, thus resulting in smoke or

« End users decide whether the servo drive matches the structure, size, service life, features,
specification change of the equipment (to which the servo drive is to be installed) and its parts,
and whether complies with local codes and regulations.

» Never use the drive beyond the technical specifications.
« This product is subject to change of certain components for the purpose of continuous
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Chapter 1 Servo System Selection

Figure 1-1 Servo drive composition

Name Function

CNS5 analog monitoring | Connect to the measuring instrument (such as an oscilloscope ) to
signal terminal facilitate viewing signal status when gains are adjusted.

LED display Display the running status and parameter setting of the servo system.

© 0 00 o0
mooe A V d« seT

L Save and enter the next-level menu.

Shift the blinking digit to the left.
Hold down: Turn page when more
than 5 digits are displayed.

Decrease value of the blinking digit.
Increase value of the blinking digit.

Operation buttons

Switch function codes in turn.

Used to indicate that the bus voltage is in CHARGE status.
CHARGE Indicator ON: Capacitors inside the servo drive still contain electricity
bus voltage indicator even if the main circuit power is OFF. . o
Thus, do not touch the power supply terminal when CHARGE indicator
is ON, to prevent electric shock.

L1C/L2C control Input control circuit power supply as per the rated voltage on the
circuit power input nameplate.
terminals
R/S/T main circuit power | Input main circuit power supply as per the rated voltage on the
input terminals nameplate.
P@/e . Used when multiple servo drives share the same DC bus.
servo drive bus terminals
Rs/DIC Rs-D is shorted by default. Remove jumper between Pe-D when
braking resistor connecting an external braking resistor, and connect the resistor

connection terminals | betweenPy-C.

U/VIW servo motor

connection terminals Connect U, V and W phases of the servo motor.

Used as the grounding terminal of the power supply and motor.

PE grounding terminal

CN2 encoder connection

terminal Connect to the motor encoder.

Used for reference input signals and other 1/O signals.

control terminal

CN3/CN4 Connected in parallel inside the servo drive.
communication terminals | Connect to RS232 or RS485 communication devices.

Note

For models (S1R6 and S2R8) using the single-phase power supply, the main circuit power input
terminals are L1 and L2. These models do not have the built-in regenerative braking resistor
(hereinafter shorted as "regen resistor"), and therefore terminal D is unavailable. If you need to
connect an external regen resistor, connect it between Py and C.
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Figure 1-2 Wiring example of three-phase 220 V system

Power supply
Three-phase 220
VAC

Molded-case circuit breaker (MCCB)
Cut off circuit if overcurrent occurs to
the protect power supply line.

Communication cable for
multi-drive parallel connection
Noise filter
Prevent external noise
from power supply line.

Electromagnetic contactor
Turn ON/OFF power of the servo
drive. Install a surge suppressor
when using this contactor.

] Servo drive to PC
ervo drive to
o I communication cable

—i

)

:E w Servo drive to PLC
communication cable

Servo drive I/O cable
(prepared by user)

Regen resistor Note 1

Connect a regen resistor
between P- C when the
bus voltage is insufficient.

Servo motor
encoder cable

Brake power supply
24 VDC power supply, used
when the servo motor is
configured with brake.

Servo motor main
circuit cable

Electromagnetic contactor

The brake controls signal to turn
ON/OFF of the brake power
supply. Install a surge suppressor
when using this contactor.

1

» The IS620P servo drive is directly connected to an industrial power supply, with no
isolation such as using a transformer. In this case, you need to connect a fuse or
molded-case circuit breaker (MCCB) on the input power supply to prevent cross electric
accidents in the servo system.

* The IS620P servo drive has no built-in protective grounding circuit. Thus, connect a
residual-current circuit breaker (RCCB) against overload or short-circuit or a specialized
RCCB combined with the protective grounding.

* Never use magnetic contactor for running or stopping the servo motor. Since motor is a
large inductance element, instantaneous medium voltage generated may damage the
contactor.

» Pay attention to the power capacity when connecting an external power supply or 24
VDC, especially when the power supply is for powering up multiple drives or brakes.
Insufficient power supply will lead to lack of supply current, thus causing failure of the
drives or brakes. The brake shall be powered up by a 24 VDC power supply. For power
information, refer to the model of the motor.
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Observe the following precautions during wiring:

Note 1: Remove the jumper between terminals R and D of the servo drive before connecting
a regen resistor.

Note 2: CN3 and CN4 are two same communication ports, which can be used at random.

Note 3: For the single-phase 220 V servo drive, the main circuit terminals are L1 and L2.
Never wire the reserved terminal.

1.1 Designation Rules of the Servo Motor and Servo Drive

Figure 1-3 Designation rules of the servo motor

4
ISM H1-75B 30C B-U2 3 1 X
Mark| Series T Mark | Customized Feature
IsM ISM series servo motor X Natural cooling
Mark Feature connectio
P " z 2nd generation motor
1 | Low inertia, small capacity
y |[2| Low inertia, medium capacity Mark | Brake, Gear, Oil Seal
3 | Medium inertia, medium capacity
4

Low inertia, small capacity 0 None

1 With oil seal

Rated
Mark Power (W) 2 With brake
1 letter + 2 digits 4 With oil seal + brake
A | x1
Mark Rated Speed Mark Shaft Connection
B |x10 (RPM) -
S =100 1 letter + 2 digits 1 [ Optical shaft
2 Solid with key
D | x1000 A X!
5 m Mark Encoder Type 3 | Solid with key and
X hol
E | x 10000 1 letter + 1 digit oe
C x 100 Solid with threaded
5237"%3 w 2500-PPR 5 | hole
. D x 1000 1 incremental
15C: 1500 W V]
E x 10000 2 | 20-bit bus type
Example
15B: 150 RPM
30C: 3000 RPM Mark Voltage Class
A 110V
B 220V
C 300V
D 380V

Note

Models ending in —U231* and —U234 * are standard models. Prior ordering is required for non-
standard models.
ISMH2-20C/25C/30C/40C/50C are not configured with a brake now.
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Figure 1-4 Designation rules of the servo drive

1IS620 P S 5R5 | - A
Mark Series T Mark Customized Specification
1S620 Servo drive A 16-bit high-accuracy analog
M E-cam, synchronism of gate bridge
Mark Product Type c CANIink
P Pulse co CANopen
Mark | Voltage Class Mark Moynting Method
S 220V | Substrate installation (standard)
T 380V Mark | 1R1 | 1R6 | 2R8 | 3R5 | 5R4 | 5R5
Rated output | 4 42 | 1 6a | 2.8A | 3.5A | 5.4A | 5.5A
current
7R6 | 8R4 | 012 | 017 | 021 | 026
76A | 84A | 12A | 17A | 21A | 26A

Note

The models T017, T021, and T026 are under development.

1.2 Servo System Configuration

H 220V
Servo Drive Model
1IS620Pooool
SR;;:(; S'\gz);-d F?:\:\?:r Servo Motor Model F""r ::::; S'( I = ) Drive | Drive SN
ISMHo- Bl . Iniglt== = Size | (H01-02
(RPM)| (RPM) | (W) ( RReeae )| size phase 220 |phase 220 ( )
VAC VAC
5000 | 100 H1 10B30CB 40 S1R6 - A 00002
200 |(low inertia, |20B30CB 60 S1R6 - A 00002
400 |small 40B30CB | 60 S2R8 - A 00003
6000 capacity)
3000 750 75B30CB 80 S5R5 A 00005
1000 [H2 10C30CB 100 - S7R6 C 00006
(low inertia,
5000 | 1500 |medium 15C30CB | 100 - o] 00007
capacity) S012
850 |H3 85B15CB 130 - S7R6 C 00006
(medium
1500 | 3000 inertia,
1300 | medium 13C15CB 130 - C 00007
capacity) S012
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Servo Drive Model
1S620P |
SRS;eefi S'\g:);'d PR:\;?(; Servo Motor Model x 2::; S'( ; D:_Dhm ) Drive | Drive SN
ISMHo- ke - Ingle- ree- Size H01-02
(RPM)| (RPM) | (W) ( B )| size phase 220 |phase 220 ( )
VAC VAC
400 (H4 40B30CB 60 S2R8 - A 00003
(medium A
3000 | 6000 inertia,
750 |small 75B30CB | 80 S5R5 00005
capacity)
H 380V
Servo Drive Model
Rated | Max. | Rated | = o /0 potor Modet | MOYOr | (18620Poooal) | prive | Drive SN
Speed | Speed | Power (ISMHo- orers) Frame Size | (H01-02)
(RPM) | (RPM) | (W) oRoEEEEEn Size | Three-phase 380
VAC
6000 1000 10C30CD 100 T5R4 C 10002
1500 15C30CD 100 T5R4 C 10002
2000 |H2 20C30CD 100 T8R4 C 10003
3000 2500 |lOWinertia, fo5530en | 100 T8R4 c 10003
5000 medium
3000 |capacity) [30C30CD | 130 T012 c 10004
4000 40C30CD 130 TO17 E 10005
5000 50C30CD 130 TO17 E 10005
850 85B15CD 130 T3R5 C 10001
1300 13C15CD 130 T5R4 C 10002
1800 H3 . 18C15CD 130 T8R4 C 10003
(medium
1500 3000 | 2900 |[inertia, 29C15CD 180 TO12 C 10004
4400 [MedUm - f14c15cD | 180 TO17 E 10005
capacity)
5500 55C15CD 180 T021 E 10006
7500 75C15CD 180 T026 E 10007

1.3 Adapted Cables

Table 1-1 Adapted cables for servo motor without brake

Servo [Servo Motor Main Circuit Cable| Servo Motor Encoder Cable
Connector Kit
Motor || =3 0m[L=5.0m|L=10.0m|L=3.0m|L=50m [L=10.0m
CN1 terminal
CN2 terminal
ISMH1 S6-L-  |S6-L-  [S6-L- S6-L- S6-L- S6-L- s6-c1 [6-pin
ISMH4 M00-3.0 |M00-5.0 |M00-10.0 |P00-3.0 |P00-5.0 |P00-10.0 connector
9-pin
connector

-10 -
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Servo |Servo Motor Main Circuit Cable| Servo Motor Encoder Cable )
Connector Kit
Motor || =3.0m|L=5.0m|L=10.0m|L=3.0m|L=50m |L=10.0m
CN1 terminal
CN2 terminal
ISMHA1
lSMH4 S5l [85L- IS5l S60-L- [S60-L-  [SBO-L- |con 4 la-pin
! MO03-3.0 [M03-5.0 |[M03-10.0 |P00-3.0 |P00-5.0 |[P00-10.0 connector
X series
9-pin
connector
CN1 terminal
CN2 terminal
ISMH2 S6-L- S6-L- S6-L- S6-L- S6-L- S6-L- 86-C2 [20-18 aviation
M11-3.0 |[M11-5.0 [M11-10.0 [P01-3.0 |P01-5.0 [P01-10.0 ((elbow) [lug (elbow)
20-29 aviation
plug (elbow)
CN1 terminal
CN2 terminal
ISMH3
(1.8 kW S6-L- S6-L- S6- S6-L- S6-L- S6-L- S6-C2 [20-18 aviation
and below) M11-3.0 [M11-5.0 (L-M11-10.0|P01-3.0 |P01-5.0  |P01-10.0 |(elbow) |plug (elbow)
20-29 aviation
plug (elbow)
ISMH3  |S6-L-  [S6-L- [S6-L- S6-L-  [S6-L- S6-L- CN1 terminal
(2.9kW) [M12-3.0 [M12-5.0 [M12-10.0 [P01-3.0 |P01-5.0 |P01-10.0 CN2 terminal
S‘?t')m 20-22 aviation
g"\g':\?;v S6-L-  [S6-L-  |S6-L- S6-L-  [S6-L- seL-  |©POW)|plug (elbow)
aBove) M22-3.0 [M22-5.0 |M22-10.0 |P01-3.0 |P01-5.0 |P01-10.0 20-29 aviation
plug (elbow)

Table 1-2 Adapted cables for servo motor with brake

Servo Motor Main Circuit Cable

Servo Motor Encoder Cable

Servo )
Connector Kit
Motor || =30m|L=5.0m|L=10.0m|L=3.0m[L=5.0m|L=10.0m
CN1 terminal
CN2 terminal
ISMH1 S6-L- S6-L- S6-L- S6-L- S6-L- S6-L- S6-C1 )
ISMH4 B00-3.0 |B00-5.0 |B00-10.0 |[P00-3.0 [P00-5.0 (P00-10.0 6-pin connector|
9-pin connector|

-1 -
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Servo Motor Main Circuit Cable | Servo Motor Encoder Cable
Servo )
Connector Kit
Motor | =30m|L=5.0m|L=10.0m|L=3.0m|L=5.0m|L=10.0m
CN1 terminal
CN2 terminal
ISMH1
ISMH4 S5-L- S5-L- S5-L- S60-L- [S60-L- |[S60-L- S62-C1 ]
) MO03-3.0 [M03-5.0 |[M03-10.0 |P00-3.0 [P00-5.0 [P00-10.0 4-pin connector
X series
9-pin connector
CN1 terminal
CN2 terminal
ISMH2 S6-L- S6-L- S6-L- S6-L- S6-L- S6-L- S6-C2 [20-18 aviation
B11-3.0 |B11-5.0 |B11-10.0 [P01-3.0 |P01-5.0 |P01-10.0 |(elbow) |plug (elbow)
20-29 aviation
plug (elbow)
CN1 terminal
CN2 terminal
ISMH3
(1.8 kW S6-L- S6-L- S6-L- S6-L- S6-L- S6-L- S6-C2 (20-18 aviation
and below) B11-3.0 [B11-5.0 |B11-10.0 |P01-3.0 [P01-5.0 [P01-10.0 |(elbow) plug (elbow)
20-29 aviation
plug (elbow)
ISMH3 b epared by the customer S6-L- S6-L- 1S6-L- CNT terminal
(9kw) | rePareany P01-3.0 |P01-5.0 [P01-10.0 CNZ terminal
ISMH3 (S?l')%) 20-22 aviation
elbow
S6-L-  |S6-L-  [S6-L- plug (elbow)
;%gvlé\gv Prepared by the customer P01-3.0 1P01-5.0 P01-10.0 50.29 avinton
plug (elbow)
Note

The servo motor encoder cable package includes the CN1 connector.

Table 1-3 Communication cables

Cable Model

Description

S62-L-T00-3.0

Servo drive to PC communication cable

S62-L-T01

-0.3

Communication cable for multi-drive parallel connection

S62-L-T02-2.0

Servo drive to PLC communication cable

$62-L-T03-0.0

Plug for matching terminal matching resistor for servo drive communication

-12 -
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Table 1-4 Physical appearance of cables for the servo motor and servo drive

Cable
Cable Name Cable Model | Length Cable Appearance
(mm)
S6-L-M00-3.0 3000 SN2
| T——===
S6-L-M00-5.0 5000
30 mm 10010 mm
S6-L-M00-10.0 | 10000 i L+20 mm b
S5-L-M03-3.0 3000 100£5 mm
S5-L-M03-5.0 5000 @
S5-L-M03-10.0 | 10000 -
S6-L-M11-3.0 3000
S6-L-M11-5.0 5000 (@ 50 mm
L+30 mm
S6-L-M11-10.0 | 10000
S6-L-M12-3.0 3000
Servo motor  |S6-L-M12-5.0 | 5000 |© 50 mm
main circuit L+30 mm
cable S6-L-M12-10.0 | 10000
S6-L-M22-3.0 3000
S6-L-M22-5.0 5000
L+30 mm
S6-L-M22-10.0 | 10000
S6-L-B00-3.0 3000
S6-L-B00-5.0 5000
S6-L-B00-10.0 | 10000
S6-L-B11-3.0 3000
S6-L-B11-5.0 5000
$6-L-B11-10.0 | 10000 L£30 mm

-13-
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Cable
Cable Name Cable Model | Length Cable Appearance
(mm)
$6-L-P00-3.0 | 3000 3 \
%ﬁ WJ] DB44 plug
S6-L-P00-5.0 | 5000 é&%‘
Note: DB44 is an attached plug, used to connect the CN1
terminal.
S6-L-P00-10.0 | 10000 © )
@
L+15 mm
S60-L-P00-3.0 | 3000
DB44 plug
S60-L-P00-5.0 | 5000
Servo motor
encoder cable Note: DB44 is an attached plug, used to connect the CN1
terminal.
S60-L-P00-10.0{ 10000 o @E . —
AL
L+15 mm
S6-L-P01-3.0 3000
S6-L-P01-5.0 5000
Note: DB44 is an attached plug, used to connect the CN1
S6-L-P01-10.0 | 10000
L+15 mm
Servo
divetoPC g6 1003.0 | 3000
communication
cable 300030 mm
Communication
iy \
cable for multi- \sq | 19103 | 300
drive parallel \ \
. I 300£10 mm |
connection

-14 -
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Cable
Cable Name Cable Model | Length Cable Appearance
(mm)
Servo drive __5mm
to PLC [E
communication |S6-+T02-2.0 2000 ‘ 30 mm
cable - 2000£20 mm -l
Resistor plug
forservo diive g1 10300 | 0 D
communication
terminal
. 10mm
Servo drive =
analog output |gg | ao1-1.0 | 1000 %E% —
cable with loose
wire at one end ‘ 1000£30mm 20,
1.4 Regen Resistor Specifications
Braking Regen Specs ) Max. Braking
Servo Drive Model i i Al Aoz Energy Absorbed by
Resistance | Capacity | Resistance (Q) :
Q) (W) Capacitor (J)
1IS620PS1R1I - - 50 9
Single-phase
220V 1S620PS1R6I - - 50 9
1S620PS2R8lI - - 45 18
Single/Three-
phase 220 V. 1IS620PS5R5I1 50 50 40 26
- 1IS620PS7R6I 20 26
Three-phase 25 80
220V 1S620PS012 15 47
1IS620PT3R5I 100 80 80 28
1IS620PT5R4I 100 80 60 34
1IS620PT8R4I 50 80 45 50
Three-phase
380 V 1S620PT012I 50
1S620PT0171 35 81
1S620PT0211 40 100 25 122
1IS620PT0261 122

Models IS620PS1R6 and IS620PS2R8 are not configured with a built-in regen resistor. Use
an external regen resistor if necessary. For selecting proper external regen resistors, contact

Inovance for technical support.

-15-




Chapter 1 Servo System Selection 1IS620P User Manual

-16 -



Mounting Dimensions




Chapter 2 Mounting Dimensions of Servo System

Chapter 2 Mounting Dimensions of Servo System

2.1 Installation of the Servo Motor

2.1.1 Installation Location

1. Install the servo motor in an environment free from corrosive or inflammable gases or
combustibles, such as hydrogen sulfide, chlorine, anmonia, sulphur gas, chloridize gas,

acid, soda and salt.

2. Select and use the servo motor with oil seal in a place with grinding fluid, oil spray, iron
powder or cuttings.

3. Install the servo motor away from heat sources such as heating stove.

4. Never use the servo motor in an enclosed environment. Working in the enclosed
environment will lead to high temperature of the servo motor, which will shorten its service

life.

2.1.2 Installation Environment

Table 2-1 Installation environment

Item

Description

Ambient temperature

0-40°C (non-freezing)

Environment humidity

20%—-90% RH (no condensation)

Storage temperature

-20 to 60°C (Peak temperature ensurance: 80°C for 72 hours)

Storage humidity

20%-90% RH (no condensation)

Vibration <49 m/s®
Shock <490 m/s?
ISMH1/H4: IP65 (except for the shaft-through portion and
IP level motor connectors)
Other series: IP67 (except for the shaft-through portion and
motor connectors)
Altitude <1000 m (de-rated if the altitude is above 1000 m)

-18 -

1S620P User Manual




1S620P User Manual Chapter 2 Mounting Dimensions of Servo System

2.1.3 Installation Precautions

Table 2-2 Installation precautions

Iltem Description

Rust-proof | Wipe up the antirust agent at the motor shaft end before installing the servo motor,
treatment and then take rust-proof treatment.

« Do not strike the shaft end during installation. Failure to comply will lead to
damage to the internal encoder.

« Use the screw hole at the shaft end when mounting a pulley to the servo motor
shaft with a keyway. To fit the pulley, insert a double-end screw into the screw hole
of the shaft, put a washer against the coupling end, and then use a nut to push
the pulley in.

For the servo motor shaft without a keyway, use friction coupling or the like.

« When removing the pulley, use a pulley remover to protect the shaft from suffering
severe impact from load.

Encoder .

« To ensure safety, install a protective cover or similar device on the rotary area
such as the pulley mounted on the shaft.

Screw

Washer

Flange coupling,
pulley

Align the shaft of the servo motor with the shaft of the equipment and then couple
the shafts. When installing the servo motor, make sure that the alignment accuracy
satisfies the requirement as described in the following figure. If the shafts are not
properly aligned, vibration will be generated and may damage the bearings and
encoder.

Measure the distance at four different

Alignment positions on the circumference. The difference
between the maximum and minimum
measurements must be 0.03 mm or less.

Installation ) ) )

direction The servo motor can be installed horizontally or vertically.
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Item Description

Handling oil in upward direction.
and water

Confirm the IP level of the servo drive in water drop applications (except for the
shaft-through portion). In the environment where the shaft-through portion is
exposed to oil drops, select and use a servo motor with an oil seal.

Observe the following conditions when using the servo motor with oil seal:

» Keep the oil level under the oil seal lip during usage.

» Use the oil seal in favourably lubricated condition.
» Avoid oil accumulation at the oil seal lip when using the servo motor with its shaft

Flange face

Shaft-through portion

(indicates the clearance of the shaft
extension portion from the motor end face)

Transmission

Stress of Do not bend or apply tension to the cables, especially the signal cables whose core
cables wire is 0.2 or 0.3 mm thick. Do not pull the cables tightly during wiring.

Connectors

* When connecting the connectors, make sure there is no waste or sheet metal
inside the connectors.

* When connecting a connector to servo motor, be sure to connect the servo motor
main circuit cables first and ensure reliable grounding of the cable. If the encoder
cable is connected first, the encoder may fail because of voltage difference
between PEs.

Make sure the pins are correctly arranged during wiring.

« The connector is made up of resins. Do not apply shock to prevent damage to the
connector.

* When moving a servo motor with cables connected, hold the main body of the
servo motor. If you hold the cables only, connectors and cables may be damaged.
If bending cables are used, do not attach stress on the cables during wiring.
Failure to comply may cause damage to the connectors.

2.2 Installation of the Servo Drive

2.2.1 Installation Location

1.

The servo drive of plastic housing is a whole unit built-in product operated through remote
control and needs to be installed in the final system. The final system must have the
required fireproof cover, electrical protective cover and mechanical protective cover, and
satisfy the regional laws & regulations and related IEC requirements.

Install the servo drive inside a cabinet free of sun light and rain.

Do not install the servo drive in an environment with corrosive or inflammable gases or
combustibles, such as hydrogen sulfide, chlorine, anmonia, sulphur gas, chloridize gas,
acid, soda and salt.

Do no install the servo drive in the environment with high temperature, moisture, dust and
metal powder.

Install the servo drive in a place with no vibration.
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2.2.2 Installation Environment

Table 2-3 Installation environment

ltem Description

Ambient temperature 0 to 40°C (The average load rate must not exceed
P 80% at 40°C to 55°C.) (no freezing)

Environment humidity | < 90% RH (no condensation)

Storage temperature -20 to 85°C ( no freezing)
Storage humidity < 90% RH (no condensation)
Vibration <4.9 m/s?

Shock <19.6 m/s’

IP level IP10

Altitude <1000 m

2.2.3 Installation Precautions

1. Installation Method

Make sure the installation direction of the servo drive is vertical to the wall. Cool the servo
drive with natural air or via a cooling fan. Fix the servo drive solidly on the mounting
surface via two to four mounting holes (number of such mounting holes depends on the

capacity of the servo drive).

Figure 2-1 Installation diagram of the servo drive

)\l
-

>20 mm

>20mm [t

CEmd DE CEEE D

gl i

Air inlet Air inlet Air inlet Air inlet

Install the servo drive vertical to the wall, making its front panel faces outward.
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2. Cooling

As shown in the above figure, keep sufficient clearances around the servo drive to ensure
cooling by cooling fans or natural convection. Install cooling fans above the servo drive
to avoid excessive temperature rise and maintain even temperature inside the control

cabinet.
3. Installation side by side

When installing multiple servo drives side by side, keep at least 10 mm between two servo
drives (if installation space is limited, such clearance between servo drives can be ignored)
and at least 50 mm above and below each servo drive.

4. Grounding

The grounding terminal must be properly grounded. Failure to comply may cause electric
shock or malfunction due to interference.

2.3 Mounting Dimensions of the Servo Motor

2.3.1 Mounting Dimensions of the ISMH1 Series Z Motor
1) 100 W (Vn = 3000 RPM, Vmax = 5000 RPM)

S
. o
=
-3 1o
| 7]002] 2
| <
I b o3
8
| p-s
15.5
25
LG
LL 25
040
22

~-94.5x2 Shaft end Flat key
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Connector Power Side (Including Brake) Encoder Side
Plastic housing MOLEX-50361672 AMP 172169-9
Terminal MOLEX-39000059 AMP 1473226-1

Servo Motor Model LL (mm) LG (mm) TP (mm) Weight (kg)
ISMH1-10B30CB-U2**Z 106.5 (139.6) 5 M3 x 6 0.59 (0.77)

2) 200 W, 400 W (Vn = 3000 RPM, Vmax = 6000 RPM)

LG

©]$0.03[A]

$14.3

|
$508025

LL 30

o o3
© te]
4
50018
Te}
Shaft end Flat key
Connector Power Side (Including Brake) Encoder Side
Plastic housing | MOLEX-50361672 AMP 172169-9
Terminal MOLEX-39000059 AMP 1473226-1
Servo Motor Model LL (mm) LG (mm) TP (mm) Weight (kg)
ISMH1-20B30CB-U2**Z 98 (138) 1.1(1.4)
7.6 M5 x 8
ISMH1-40B30CB-U2*1Z 118 1.6
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3) 750 W (Vn = 3000 RPM, Vmax = 6000 RPM)

LG

©]90.03[A]

¢ 21

$7080s

LL 35

[=]
|
0
©
Shaft end Flat key
Connector Power Side (Including Brake) Encoder Side
Plastic housing | MOLEX-50361672 AMP 172169-9
Terminal MOLEX-39000059 AMP 1473226-1
Servo Motor Model LL (mm) LG (mm) TP (mm) Weight (kg)
ISMH1-75B30CB-U**1Z 135.5 7.8 M6 x 20 2.7
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2.3.2 Overall Dimensions of the ISMH1 Series X Motor
1) 100 W (Vn = 3000 RPM, Vmax = 5000 RPM)

500
24 —=
I
002] 2
| <
— g
L ) N N —1 5
| -
15.5
25
LG
LL 25
040
22
TP
/
~_b46
~ $4.5x2
\ Shaft end Flat key
Connector Power Side Brake Side Encoder Side
Plastic housing | EL-4Y (CWB in Zhejiang) AMP 172165-1 AMP 172169-1
Terminal 422.6006.0 (CWB in Zhejiang) AMP 770834-1 AMP 770834-1
Servo Motor Model LL (mm) LG (mm) TP (mm) Weight (kg)
ISMH1-10B30CB-U***X 106.5 (139.6) 5 M3 x 6 0.59 (0.77)

Note

This series servo motors are no longer manufactured.
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2) 200 W, 400 W (Vn = 3000 rpm, Vmax = 6000 rpm)

Shaft end

Flat key

Connector

Power Side

Brake Side

Encoder Side

Plastic housing | EL-4Y (CWB in Zhejiang)

AMP 172165-1

AMP 172169-1

This series servo motors are no longer manufactured.

Terminal 422.6006.0 (CWB in Zhejiang) | AMP 770834-1 AMP 770834-1
Servo Motor Model LL (mm) LG (mm) TP (mm) Weight (kg)
ISMH1-20B30CB-U***X 114 (153) 1.1(1.4)
5.8 M5 x 8
ISMH1-40B30CB-U***X 139 (178)
Note
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3) 750 W (Vn = 3000 rpm, Vmax = 6000 rpm)

|
|
W
\
070803

E@

o
[se)
m|
Shaft end Flat key
Connector Power Side Brake Side Encoder Side
Plastic housing | EL-4Y (CWB in Zhejiang) AMP 172165-1 AMP 172169-1
Terminal 422.6006.0 (CWB in Zhejiang) | AMP 770834-1 AMP 770834-1
Servo Motor Model LL (mm) LG (mm) TP (mm) Weight (kg)
ISMH1-75B30CB-U***X 135.5 (182.5) 7.8 M6 x 10 2.7 (3.1)
Note

This series servo motors are no longer manufactured.
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2.3.3 Overall Dimensions of the ISMH2 Series Servo Motor

(Vn =3000rpm, Vmax = 6000/5000 rpm)

1) 1.0 KW, 1.5 kW, 2.0 kW, 2.5 kW

KA1

KA2

LL

=) N
= S
O [SIS)
0
LT
0
7.0.09
Shaft end Flat key
Connector Power Side Brake Side Encoder Side
Aviation plu MIL-DTL-5015 series | MIL-DTL-5015 series | MIL-DTL-5015 series
PUY | 3102E20-18P 3102E10SL-4P 3102E20-29P
LL LG TP KA1 | KA2 | KB1 KB2 Weight
Servo Motor Model
(mm) | (mm)| (mm) | (mm)|(mm)| (mm) | (mm) (kg)
. 164 94.5 143.5 5.11
ISMH2-10C30CB(D)-U***Y (213) (101) | (192.5) | (6.41)
- 1189 119.5 | 168.5 6.22
ISMH2-15C30CB(D)-U***Y (239) 10 |M8x16| 96 74 (128) | (219.5) (7.52)
ISMH2-20C30CD-U***Y 214 144.5 193.5 7.39
ISMH2-25C30CD-U***Y 239 169.5 | 218.5 8.55

-28 -




1S620P User Manual Chapter 2 Mounting Dimensions of Servo System

2) 3.0 kW, 4.0 kW, 5.0 kW

KB2 .
KB1 2
g
=
‘%;% LG, =1 L]0.10[A]
g o = ] %5
$ Ul 54 .
i 3
— e gl"g
=
B2

00130
80022

@
8
S
<

©

0
7000

Shaft end Flat key
Connector Power Side Brake Side Encoder Side
Aviation plu MIL-DTL-5015 series | MIL-DTL-5015 series | MIL-DTL-5015 series
P9 1 3102E20-18P 3102E10SL-4P 3102E20-29P
LL LG TP KA1 | KA2 | KB1 KB2 Weight
Servo Motor Model
(mm) | (mm) | (mm) |(mm)|(mm)]| (mm) | (mm) (kg)
ISMH2-30C30CD-U***Y 209.5 136 188.5 10.73
ISMH2-40C30CD-U***Y 252 14 |M8x20| 111 74 178.5 231 15.43
ISMH2-50C30CD-U***Y 294.5 221 2735 16.2
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2.3.4 Overall Dimensions of the ISMH3 Series Servo Motor
(Vn =1500 RPM, Vmax = 3000 RPM)
1) 850 W, 1.3 kW, 1.8 kW

I
Il

I

|

\
$29

$110 035

0130

0
8<0.022

7.000
Shaft end Flat key
Connector Power Side Brake Side Encoder Side
- MIL-DTL-5015 series | MIL-DTL-5015 series | MIL-DTL-5015 series
Aviation plug

3102E20-18P

3102E10SL-4P

3102E20-29P

Servo Motor Model LL LG | TP | KA1 |KA2 | KB1 | KB2 | Weight
(mm) [ (mm)| (mm) |(mm)|(mm)| (mm) | (mm) (kg)

cewy | 168.5 1475 | 823
ISMH3-85815CB(D)-U™"Y | o7’y % | 1918) | (10.73)
ey | 1945 1735 | 10.57
ISMH3-13C18CBIDI-U™Y | ooy | 14 | MEX20| 111 | 74 | 121 | 210’ | (43
220.5 199.5 | 127
ISMH3-18C15CD-U™Y | 275 147 | 2435) | (15.2)
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2) 2.9kW, 4.4 kW, 5.5 kW, 7.5 kW

KB2

8, ~{T]010[A]

og

1l
—
=

$114.39 025

E
>
>

J T

o
)
O
RH.520
0
Shaft end Flat key
Connector Power Side Brake Side Encoder Side
Aviation olug | MIL-DTL-5015 series | MIL-DTL-5015 series | MIL-DTL-5015 series
PIUS | 3102E20-22P 3102E10SL-4P 3102E20-29P
Servo .
LL [ LR [LW | S |RH | WK | W | TP |KA1|KA2| KB1 | KB2 |Weight
Motor
Model | (Mm) |(mm)|(mm)i(mm)| (mm)| (mm) | (mm) |(mm)|(mm)|(mm)| (mm) | (mm) | (kg)
|289'\£|1—|§(_3D- 197 136 | 177 | 15
Uz (273) (134) | (253) | (25)
79 | 65 | 35 | 30 | 1080 | 108 |M12 | 438 | 74
ISMH3- x25
44c150D.| 230 169 | 210 | 19.5
(307) (167) | (286) | (30)
U=z
ls?éijgco 274 213 | 254 | 28
Utz (350) (211) | (330) | (38)
13| 96 | 42 | 37 | 1280 | 1280 |M16 1138 74
ISMH3- x 32
751500 330 269 | 310 | 32
Uz (407) (267) | (386) | (42)
Note

The U1 series Y motors are no longer manufactured.

-31-




Chapter 2 Mounting Dimensions of Servo System 1S620P User Manual

2.3.5 Overall Dimensions of the ISMH4 Series Z Servo Motor

(Vn =3000 RPM, Vmax = 6000 RPM)

1) 400W
9 LG par
3 =
‘ =l - {TTooeA T
16.5
&
B I O — °§
<
— il LPo.ozA @l
26.5
3
LL 30
3 o
U 5
oS
5-3018
Shaft end Flat key
Connector Power Side (Including Brake) Encoder Side
Plastic housing | MOLEX-50361672 AMP 172169-9
Terminal MOLEX-39000059 AMP 1473226-1
Servo Motor Model LL (mm) LG (mm) TP (mm) Weight (kg)
ISMH4-40B30CB-U2**Z 125 (165) 7.6 M5 x 8 1.7 (2.0)
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2) 750 W
[52)
=}
<| LG g 2
Py 3 @
= | ~—{ifoodA] 2
25
| I S A A — o§
E=d
—1 1] 1—1? ooz A
315
3
LL 35
3 .
O 3
S
673018
Shaft end Flat key
Connector Power Side (Including Brake) Encoder Side
Plastic housing MOLEX-50361672 AMP 172169-9
Terminal MOLEX-39000059 AMP 1473226-1
Servo Motor Model LL (mm) LG (mm) TP (mm) Weight (kg)
ISMH4-75B30CB-U***Z 146.5 (184.5) 7.8 M6 x 20 2.9(3.3)
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2.3.6 Overall Dimensions of the ISMH4 Series Z Servo Motor

(Vn =3000rpm, Vmax = 6000 rpm)

1) 400 W

LG oé
i
ﬁLo.osAe
16.5
[ ) A . —  fe3
')
-
i | O 0.02
LL T30

060

Shaft end

Flat key

Connector

Power Side

Brake Side

Encoder Side

Plastic housing

EL-4Y (CWB in Zhejiang)

AMP 172165-1

AMP 172169-1

Terminal 422.6006.0 (CWB in Zhejiang) |AMP 770834-1 | AMP 770834-1
Servo Motor Model LL (mm) LG (mm) T (mm) TP (mm) Weight (kg)
ISMH4-40B30CB-U***X 147.5 5.8 5 M5 x 8 1.7
Note

This series servo motors are no longer manufactured.
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2) 750 W

7080

080

Shaft end

Flat key

Connector

Power Side

Brake Side

Encoder Side

Plastic housing

EL-4Y (CWB in Zhejiang)

AMP 172165-1

AMP 172169-1

Terminal

422.6006.0 (CWB in Zhejiang)

AMP 770834-1

AMP 770834-1

Servo Motor Model LL (mm) LG (mm) TP (mm) Weight (kg)
ISMH4-75B30CB-U2**X | 146.5 (193.5) 7.8 M6 x 10 2.9(3.3)
Note

This series servo motors are no longer manufactured.
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2.4 Overall Dimensions of the Servo Drive

SIZE A: 1IS620PS1R6I, IS620PS2R8I, IS620PS5R5I

SIZE C: IS620PS7R61, 1S620PS0121, IS620PT3R51, IS620PT5R41, IS620PT8R4I,
1IS620PTO12I

SIZE E: IS620PT0171, IS620PT0211, IS620PT026I

Figure 2-2 Overall dimensions of the servo drive

Screw hole

Servo L H D L1 H1 D1 Screw | Tightening
Drive Size | (mm) [ (mm) | (mm) (mm) (mm) | (mm) | Hole | Torque (Nm)
SIZEA 50 160 173 40 150 75 2-M4 0.6-1.2
SIZEC 90 160 183 80 150 75 4-M4 0.6-1.2
SIZEE 100 250 230 90 240 75 4-M4 0.6-1.2
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Chapter 3 Wiring of Servo System

Figure 3-1 Terminal pin arrangement of the servo drive

CN5
CN1
GND | [GND
/\1(
AO1 | | AO2 1 GND 31
DO4+ DI7
+24V
CN3 CN4 1 =
1 DO3- DI6
CANH A2
CANL DO3% B
| enD|
GNDG el
DO2- DI3
e RS485+ WAL
2 RS485- DO2+ PULLHI|
PAO+
R RS232-TXD| ] P—
DO1- HPULS:
s RS232-RXD) PAO-
7 GND 8 DO1+ SIGH+
5 PBO-
— » DI4 HPULS]
® PZ0-
D CN2 (20-bit encoder) DI SIGH-
. PBO+
: 1 por DI2 HSIGN-
DO4-
y 6 [ I
— CcoMH PULS*
w PS- DO5-
+5V ol [0SIGNA
I DI9 IHSIGN4
> 3 DO5+
GND PZO+ PULS-
— GND
4
z COM-| IPZ-0UT|
L2 | DI8 44
5 +5V %
5

-38 -



1S620P User Manual

Chapter 3 Wiring of Servo System

3.1 Servo Drive Main Circuit Wiring

3.1.1 Introduction to the Main Circuit

Figure 3-2 Servo drive main circuit wiring example

Table 3-1 Names and functions of main circuit terminals

Terminal Terminal . .
Terminal Function
Symbol Name
L1, L2 Main circuit single-phase 220 V power input.
1IS620P: S1R6, S2R8, |Only L1 and L2 terminals are used. Connect
S5R5 220 VAC power supply between L1 and L2
terminals.
Main circuit I
power input ISSOG1220P. S5R5, STRS, Main circuit three-phase 220 V power input.
R,S,T terminals
1S620P: T3R5, T5R4,
T8R4, Main circuit three-phase 380 V power input
T012, T017, T021, P P put.
T026
Control power |Connect to control power input. For specific value, refer to the rated
L1C, L2C . ;
input terminals | voltage on the nameplate.
Connect an external regen resistor between
1S620P: S1R6, S2R8 R and C if the braking capacity is insufficient.
You need to purchase the external regen
resistor.
External
R. D, C regen resistor Short P and D by default. Remove the
terminals 1S620P: S5R5, S7R6, |jumper between P and D, and connect an

S012, T3R5, T5R4,
T8R4, T012, TO17,
T021, T0O26

external regen resistor between P and C if
the braking capacity is insufficient.

You need to purchase the external regen
resistor.
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Terminal Terminal
Symbol Name

Terminal Function

Rade |yusterminal |in parallel.

Common DC |For common DC bus connection when multiple servo drives are used

Servo motor
u,v,w connection Connect to U, V and W phases of the servo motor.
terminals
. Two grounding terminals are respectively connected to the power
Grounding ? ’ ; .
PE terminal supply grounding terminal and the servo motor grounding terminal.

The entire system must be grounded.

The following figures show the correct and wrong wiring of the external regen resistor.

Remove the jumper between R and
D, and connect an external regen
resistor between Ry and C.

|

Not connected to
external regen
resistor terminals

o

&

<

Y

!ﬂ

Observe the following precautions when wiring the external regen resistor:

1.

Do not directly connect the external regen resistor to the positive and negative poles of Ps.
Failure to comply will lead to damage of the servo drive or even cause a fire.

Remove the jumper between P and D before using the external regen resistor. Failure to
comply will cause overcurrent trip and thus damage the braking tube.

For selection of external regen resistors, refer to section 1.4. Do not select any resistor
lower than the minimum resistance value. Otherwise, the servo drive will report Er201 or
be damaged.

Make sure that H02-25, H02-26 and H02-27 are accurately set before using the servo
drive.

Install the external regen resistor on incombustible matters (such as metal).
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3.1.2 Recommended Models and Specifications of Main Circuit Cables

Figure 3-3 Dimension drawing of the servo drive terminal block

iacll &)
Lac]| 63
R | €
S
.
Screw © @‘
~Pa @‘
D "D f
cll &
Ne U
gl
X
5 Main Circuit Terminal PE Grounding Terminal
ervo
g i Tightenin Screw Tightenin
Drive Size 2 | 7 alir) | i) SR Torgue (N-?n) Size Torgue (N-?n)
SIZEA 68 | 76 | 63 2’('33’““””0” 0.4-06
SIZEC 8 8.2 7 Z;?e‘a’mb'”a“c’” 0.4-0.6 M4 0.6-1.2
SIZEE 9 13 10 2";:\3""“”“0” 0.7-1.0

Table 3-2 Rated input and output currents of IS620P series servo drive

S?Ir;gzll())r;v;ul\élglc;el Rated Inr():’; Current Rated Ou(tK;Jt Current Max. Output Current (A)
S1R6 23 1.6 5.8
SIZEA S2R8 4.0 2.8 101
S5R5 7.9 ﬁLﬁgf_ﬁ:::;” 3.7 55 16.9
S7R6 5.1 7.6 17
S012 8.0 11.6 28
SIZE C T3R5 24 35 8.5
T5R4 3.6 5.4 14
T8R4 5.6 8.4 20
T012 8.0 11.9 23.8
T017 12.0 16.5 42
SIZEE |T021 16.0 20.8 55
T026 21.0 25.7 65
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Table 3-3 Recommended main circuit cable sizes of IS620P series servo drive

Servo Drive Model
(18620Pon0cl) L1C, L2C RS, T R, c u,V, w PE
S1R6 18 AWG 16 AWG 16 AWG 16 AWG 14 AWG
(0.82mm? | (1.31mm% | (1.31mm?) | (1.31 mm?) | (2.09 mm?)
18 AWG 16 AWG 16 AWG 16 AWG 14 AWG
SIZEA | S2R8 1 g gommy) | (131mm?) | (131 mm?) | (1.31 mm?) | (2.09 mm?)
S5R5 18 AWG 16 AWG 16 AWG 16 AWG 14 AWG
(0.82mm2) | (1.31mm? | (1.31mm? | (1.31 mm?) | (2.09 mm?)
S7R6 18 AWG 16 AWG 16 AWG 16 AWG 14 AWG
(0.82mm? | (1.31mm% | (1.31mm?) | (1.31 mm?) | (2.09 mm?)
5012 18 AWG 14 AWG 14 AWG 14 AWG 14 AWG
(0.82mm?) | (2.09mm?® | (2.09 mm? | (2.09 mm?) | (2.09 mm?)
T3R5 18 AWG 16 AWG 16 AWG 16 AWG 14 AWG
SiZE C 0.82mm? | (1.31mm? | (1.31mm? | (1.31mm? | (2.09 mm?
T5R4 18AWG 16 AWG 16AWG 16 AWG 14 AWG
(0.82mm?%) | (1.31mm% | (1.31mm% | (1.31mm?) | (2.09 mm?
T8R4 18 AWG 16 AWG 16 AWG 16 AWG 14 AWG
(0.82mm? | (1.31mm% | (1.31mm?) | (1.31 mm?) | (2.09 mm2)
To12 18 AWG 14 AWG 14 AWG 14 AWG 14 AWG
(0.82mm?) | (209 mm® | (2.09 mm?) | (2.09 mm?) | (2.09 mm?)
T017 18 AWG 10 AWG 10 AWG 10 AWG 10 AWG
(0.82mm?) | (5.27mm?% | (5.27 mm%) | (527 mm?) | (5.27 mm?)
SIZE E T021 18 AWG 10 AWG 10 AWG 10 AWG 10 AWG
(0.82mm?) | (5.27mm?) | (5.27 mm?) | (5.27 mm?) | (5.27 mm?)
T026 18 AWG 10 AWG 10 AWG 10 AWG 10 AWG
(0.82mm?) | (527 mm% | (5.27 mm?) | (5.27 mm?) | (5.27 mm?)
Table 3-4 Recommended main circuit lugs of IS620P series servo drive
Servo Drive Model
(1S620Poo0ol) L1C, L2C R,S,T R, C u,V, W PE
TVR1.25-3 | TVR1.25-3 | TVR 1.25-3 | TVR 1.25-3
S1R6 TVS125-3 | TVS125-3 | TVS1.25-3 | TvS1253 | 'VR24
TVR1.25-3 | TVR1.25-3 | TVR 1.25-3 | TVR 1.25-3
SIZEA | S2R8 | 1ys4253 | TVS1.253 | TVS1253 | Tvs1.253 | 'VR2+4
TVR1.25-3 | TVR1.25-3 | TVR 1.25-3 | TVR 1.25-3
SRS TVS 1253 | TVS125-3 | TVS1.25-3 | Tvs1.253 | |VRZ4
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Servo Drive Model

(IS620Poo00l) L1C, L2C R,S, T R.cC uU,VvV,w PE

TVR1.25-3 | TVR1.25-3 | TVR1.25-3 | TVR 1.25-3
STR6 TVS 1.25-3 TVS 1.25-3 | TVS 1.25-3 | TVS 1.25-3 TVR2-4

TVR 1253 | TVR2:3M | TVR2-3M | TVR 2-3M
S012 | 1ys 1253 | Tvs2-3w | Tvs2-3w | Tvs2aw | 'VRZ4

TVR1.25-3 | TVR2:3M | TVR2-3M | TVR2-3M
TSRS | 1vs125-3 | Tvs2aw | Tvs2:aw | Tvszaw | 'VR24

TVR125-3 | TVR2-3M | TVR2:3M | TVR2-3M
TR4 1 tvs1253 | Tvs23w | Tvs2aw | Tvsaaw | TVRZ4

TVR125-3 | TVR2-3M | TVR2:3M | TVR2:3M
T8R4 | Tvs125.3 | Tvs2:3w | Tvs2:3w | Tvszaw | VR24

SIZEC

TVR1.25-3 | TVR2:3M | TVR2-3M | TVR2-3M
T012 1 Jvs1253 | Tvs2-3w | Tvs23w | Tvs2aw | VRZ4

TVR1.25-4 | TVR55-4 | TVR554 | TVR554
TO17 1 Tvs 1254w | TVS554 | TvS554 | Tvsss4 | VR4

TVR 1254 | TVR554 | TVR55-4 | TVR5.5-4
SIZEE | TO21 | 1y 254w | TVS554 | TVS554 | TvSs54 | VRS54

TVR1.25-4 | TVR554 | TVR554 | TVR554
T026 | rvs 1254w | Tvs554 | Tvs554 | Tvsssa | VRS54

The recommended lugs are manufactured by Suzhou Yuanli Metal Enterprise Co., Ltd.

Table 3-5 Sizes and appearance of lugs

Lug Model D (mm) [d2 (mm)| B (mm) Appearance

1.25-3 4.0 3.7 55

1.25-4 4.0 43 8.0

TVR 2-3M 4.5 3.7 6.6
series 2-4 45 4.3 8.5
5.5-3 6.3 3.7 9.5

5.5-4 6.3 4.3 9.5

1.25-3 4.0 3.2 5.7

1.25-4W 4.0 43 7.2

:srz\a/ries 2-3W 4.5 3.7 6.2
5.5-3 6.3 3.2 7.3

5.5-4 6.3 43 8.2
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3.1.3 Power Supply Wiring Example

Figure 3-4 Main circuit wiring of single-phase 220 V servo drive

Single-phase 220 VAC

IS620P servo drive
Noise filter
L1C
U
L2C \V
w
e s !
|
Stop P |
bu(tong |: ® I
j 2 CcN2 1
P @ |
RUN M it
o T power Input
‘ J J contactors @
=\ ﬁﬁﬁ T 7 KM
|
Surge ‘l Jf\—
uppressof L1
|
,,,,,, T L2 AM- ———
COM
Fault output K v
L oy T TRY o ALM+
3 w |
| | Fault signal
| | output
Fault
indicator o ‘

Figure 3-5 Main circuit wiring of three-phase 220/380 V servo drive

Three-phase 220/380 VAC

¢ ¢ (
Noise filter I1S620P servo drive
L1C
L2C U
\%
° w
|
Stop Pea @ |
button / I: |
RUN Main circuig 5 CN2 :
4? power inpu
button ‘ J KM e !
[y @
—t
Surge : R
ppressol 1 S
,,,,,, f T AM- ————
COM
T Fault output 1D 24V
relay 1RY

r7

\ P, & ALM+ ‘
| g | Fault signal
$ | | output
|

Fault
indicator
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Note

1KM: electromagnetic contactor; 1RY: relay; 1D: bypass diode

Connect the main circuit power supply according to the preceding two figures.

DOs (ALM+/-) are set as fault output. Power supply is automatically cut off when the servo
drive reports an error. Meanwhile, the fault indicator goes ON.

Observe the following precautions when wiring the main circuit:

1.

Do not connect the input power cables to the output terminals U, V and W. Failure to
comply will cause damage to the servo drive.

When cables are bundled together in a duct, take current reduction into consideration
since the cooling condition becomes poor.

Common cables become quickly aged in high temperature environment and easily sclerotic
and broken in low temperature environment. Thus, use high-temperature cables in high
temperature environment and take thermal measures in low temperature environment.

The bending radius of a cable shall exceed 10 times that of its outer diameter to prevent
the internal wire core from breaking due to long time bending.

Select and use cables with withstand voltage of 600 VAC (and above) and temperature
of 75°C (and above). Under the ambient temperature of 30°C and with normal cooling
conditions, the allowable current density of the cables shall not exceed 8 A/mm? when the
total current is below 50 A, or 5 A/mm? when the total current is above 50 A. This value
shall be adjusted when the ambient temperature is high or when the cables are bundled.
The allowable current density (A/mm?) can be calculated as below:

Allowable current density = 8 x Current reduction coefficient of conductor x Current
augmenting coefficient

Current augmenting coefficient = ,/(Max. allowable temperature of cable - Ambient temperature)/ 30
Table 3-6 Current reduction coefficient of

Duct conductor
No. of Cables in | Current Reduction
the Same Duct Coefficient
<3 0.7
‘ 4 0.63
» 5t0 6 0.56
Cables 71015 0.49

The regen resistor cannot be connected between terminals R and ©. Failure to comply
may cause a fire.

Do not bundle power cables and signal cables together or run them through the same
duct. Power and signal cables shall be separated by at least 30 cm to prevent interference.

Hazardous voltage may still remain in the servo drive when the power supply is cut off. Do
not touch the power terminals within 5 minutes after power-off.
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10.

1.

12.
13.

Conduct maintenance after confirming that the CHARGE indicator is OFF.

Do not frequently turn ON and OFF the power supply. Do not turn power ON or OFF more
than once per minute. Since the servo drive contains a capacitor in the power supply,
and high charging current flows for 0.2 seconds when the power supply is turned OFF.
Frequently turning ON and OFF the power supply will deteriorate performance of the main
circuit components inside the servo drive.

Use a grounding wire with the same cross-sectional area of the main circuit wire. If the
cross-sectional area of the main circuit wire is less than 1.6 mm?®, use a grounding wire
with a cross-sectional area of 2.0 mm®.

The servo drive must be reliably grounded.

Do not power on the servo drive when any screw of the terminal block becomes loose or
any cable is loose. Otherwise, a fire may occur.

3.1.4 Connecting Servo Drive Output and Servo Motor

Figure 3-6 Example of connecting servo drive output and servo motor

Table 3-7 Connectors of power cables on servo motor side

Connector Terminal Pin Lavout Frame Size of
Appearance Y Adaptable Motor

6-pin black connector

[ o Pin No. Signal
1 U
L 2 _|v 40 (Z series)
4 (W 60 (Z series)
[ 5 |PE 80 (Z series)
= 3 |Brake (regardless of
6 |positive or negative)

Recommendation:
Plastic housing: MOLEX-50361736
Terminal: MOLEX-39000061
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Connector Terminal Pin Lavout Frame Size of
Appearance Y Adaptable Motor
4-pin connector
Pin No.| Signal
1 U .
[@ [4] 2 v 40 (X series)
@ @ 3 W 60 (X ser!es)
T ) BE 80 (X series)
Recommendation:
Plastic housing: EL-4A (CWB);
Terminal: 421.6003.0 (CWB)
MIL-DTL-5015 series
3108E20-18S aviation plug
New Structure Old Structure
Pin No. Signal Pin No. | Signal
B U B U
| \ | Vv 100
20-18 aviation plug F w F W 130
G PE G PE
C Brake
(regardless
E of positive or
negative)
MIL-DTL-5015 series
3108E20-22S aviation plug
Y Series Z Series
Pin No. | Signal | Pin No. Signal
A u A u
C \ C \ 180
E W E W
F PE F PE
B Brake (regardless of
D positive or negative)
Note

Frame size of motor: indicates the width of motor flange.
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3.2 Connecting Servo Motor Encoder Signals

Figure 3-7 Example of connecting encoder signals

Table 3-8 Connectors of encoder cables on servo drive side

Connector Appearance Terminal Pin Layout
Pin No. | Signal
1 PS+
2 PS-
7 +5V
8 GND
Housing | PE

Recommendation:

Plastic housing of plug on cable side: DBOP (TELE-DATA
COM), black housing

Core: DBIP plug (TELE-DATA COM), blue glue

Table 3-9 Connectors of encoder cables at servo motor side

Frame Size of

Connector Appearance Terminal Pin Layout Adaptable Motor
9-pin plug
= Pin No.| Signal
1 3 PS* Twisted-pair
T 4
H J 8 GND gg
[— 7 Shielded

Recommendation:
Plastic housing: AMP 172161-1:
Terminal: AMP 770835-1
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Frame Size of

Connector Appearance Terminal Pin Layout Adaptable Motor

MIL-DTL-5015 series
3108E20-29S aviation plug

20-29 aviation plug

Pin No.| Signal 100
A PS+ ) . 130
B PS- Twisted-pair 180
G +5V
H GND
J Shielded

Table 3-10 Pin connection relation of encoder cables

DB9 at Servo Drive Side ) o : Motor Side =
Function Description 9-pin 20-29 Aviation Plug
Signal Pin No. Pin No. Pin No.
PS+ 1 Serial communication signal + 3 A
PS- 2 Serial communication signal - 6 B
+5V 7 Encoder +5V power supply 9 G
GND 8 Encoder +5V power ground 8 H
PE Housing Shield 7 J

Observe the following precautions when wiring the encoder:

1. Servo drive and shield at servo motor side must be properly grounded. Otherwise, the
servo drive will report false error.

2. Itis recommended that twisted-pair cables of size from AWG26 to AWG16 be used. The
cables shall not exceed 20 m.

3. Do not connect wires to the reserved pins.

4. To determine the length of the encoder cable, consider voltage drop caused by the
cable resistance and signal attenuation caused by the distributed capacitance. It is
recommended to use twisted-pair cable of size AWG26 or above (as per UL2464 standard)
and with a length within 10 m. The following table lists the recommended cable sizes.

Table 3-11 Recommended cable sizes

Cable Size Q/km | Allowed Cable Length
26 AWG (0.13 mm?) 143 10.0
25 AWG (0.15 mm?) 89.4 16.0
24 AWG (0.21 mm?) 79.6 18.0
23 AWG (0.26 mm?) 68.5 20.9
22 AWG (0.32 mm?) 54.3 26.4
21 AWG (0.41 mm?) 42.7 335
20 AWG (0.52 mm?) 33.9 42.2
19 AWG (0.65 mm?) 26.9 53.2
18 AWG (0.82 mm?) 21.4 66.9
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5. The shield of the encoder cable must be properly grounded. Differential signals shall be
connected to the two wires of the twisted-pair cable.

6. To determine the length of the signal cable, consider voltage drop caused by the cable
resistance. Pay attention to the capacity of the power supply and make sure that the
signal and power are strong enough when arriving at the input side of the servo drive. Itis
recommended to use twisted-pair cable of size AWG26 and above.

7. The encoder cable and signal cable must be separated with a distance of at least 30 cm.

8. If the encoder cable is not long enough and an extension cable is to be added, make sure
the shields of two separate cables are well connected to ensure reliable grounding.

3.3 Connecting Control Signal Terminals

Figure 3-8 Pin layout of control circuit terminal connectors of servo drive

CN1
GND
DO4+ DI7
CN1 +24V
[16] DO3- DI6
(1] [31] Al2
17 (— —
51t DO3+ DI5
78] GND
3] [33 DO2- DI3
[19] Al
4 20] 34 DO2+ PULLHI
51 [35] |PAOH
(2 DO1- HPULS
36 PAO-
22 [
71 57 DO1+ SIGHY
[23] PBO-
[8] [38] DI4 HPULS
24
L PZO-
9| [39 L1
N [25] DIt SIGH-
"1 | [Ao]__[40] d PBOH
- 2 il DI2 HSIGN/
271 | o]
[12] [42] COM+ PULS+
|28 DO5-
3] _[43] 551 s
9] DI9 - IHSIGNA
— +
14| [44 |
130] PZO+ PULS{
[15] |GND |
COM| Pz.ouT]
DI8
+5V

CN1 terminal: Plastic housing the connector plug: DB25P (TELE-DATA COM), black housing;
Core: HDB44P (TELE-DATA COM)
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Figure 3-9 Wiring examples in speed/position/torque control mode

Standard wiring in speed control mode
o~
P E} Al 20
gt T

|
i

:Msx‘(nrwarddl 0 A2 18
o L

[ T GND._ 19

=

Servo drive

Aot {
GND
<

Standard wiring in position control mode
24k

b b

—t
Interface of internal 24 V power pyj( 4 | 35 24kQ
for open-collector output :'—l A02 |
PULS PULSE%} 41 GND /
[CW phase A] PULSE-{43 & y
24k é

position reference 240

SIGN
[oW phase B] _SIGN- |39

SIGN+ |37 Zg{ﬂ

i
I
I
I
I
I
I
I
I
I
I
I
1 Low-speed pulse O el
I
I
I
I
I
I
I
I
I
I
I

7, DOt+
HPULSE (0} _HPULSEv| 38 s} oor-
| High-speed | |[CW phase A] [ HPuLSE-[36 j|
}pu'lse position 5] Do2+
| reference
I(max. 4 MH2)| | HSIGN <I/\< Al HSIGN+| 42 _elpor
| [CCW phase BJ! / HSIGN-.| 40 J
| v 3/, D03+
| oo oND |20 _2loos
)
i < Note 2 v
! 3 1
********************************************* ]
I - I
eyl | mjoos
i ~ ! <21} oo
- ﬂ / !
i |
! v ! Encosorrguency-hision
! . forwara A i
| analog speed i i .
| L / | 2 PAOY g Phase A
1 v v | sy 24V 2 pao- || j| output
i

a «{>< 25, PBO+ | o Phase B
) oif o | 4 sirso [1 [ ]> oupw
47
D2y 10 j&@ 13 PZOY | Phase Z
”m 2] P70- v/ > outpnt
PR P e 3
29), GND o
, D) 8 | 4TKD < 3 *
, D15 33 4;7“1 ﬁ:g
, DI6 (32 | 47kQ 440 PLOUT Encoder phase Z
246ND_ OC output
, DI7{31 | 47kQ GND
pig |30 | 47k2 EE 5v
T 5%y
, piof12 | 4740 EE 24 6np
COM| 14 GND
]

PE shield connected to
housing of the connector
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3.3.1 DI/DO Signals
Table 3-12 DI/DO signal description

Signal Defaglt Pin No. Function Description
Function
D1 |P-OT 9 Forward drive forbidden
DI2 |N-OT 10 Reverse drive forbidden
DI3 | INHIBIT 34 Pulse input forbidden
DI4 | ALM-RST 8 Alarm reset (edge valid)
DI5 |[S-ON 33 Servo enabled
DI6 | ZCLAMP 32 Zero clamp function
DI7 | GAIN-SEL 31 Gain switchover
Home .
DI8 Switch 30 Home switch
DI9 |[Reserved 12 -
+24V 17 Internal 24 V power supply, voltage
range: 20 to 28 V maximum output
COM- 14 current: 200 mA
Common COM+ 11 | Power supply input (12 to 24 V)
DO1+ | S-RDY+ 7 | ON when the servo drive is ready
DO1- | S-RDY- 6 and the S-ON signal can be received.
DO2+ | COIN+ 5
Position reached
DO2- | COIN- 4
DO3+ | ZERO+ 3
Zero speed
DO3- | ZERO- 2
DO4+ | ALM+ 1
ON when a fault occurs.
DO4- | ALM- 26
Home
DOS* Attain+ 28
" ON at home return is completed.
ome
DOS5- | Attain- 21
1) Dl circuit

DI1 to DI9 circuits are the same. The following takes DI1 circuit as an example.
a) When output signal of the upper device is relay output:

Use 24 V internal Servo drive )
power supply: — Use 24 V external Servo drive

24V power supply: 24V Not using single- Servo drive
+24V power phase power supply| 2av
suppl! 17 17

COM+ {11 11 [ |

COM+
com+ (11
DIEMDT 9 a0 [IF=(] bavoe DIEVDN]S apall¥=R] | 7 DrieMD1]5 ezl
E— aavoe
o @K fo
COM- 14 comop14 — .Com- |14
Relay >j7 >1 S * X
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b) When output signal of the upper device is OC output:

Use 24 V internal Servo drive Use 24 V external Servo drive
power sup_ply for power supply for
NPN input: 24V NPN input: 24v
+24V powel
supply 17 +24V power 17
supply
COM+ |11 com+ (11
DI1(CMD1) (9 4.7 kQ E:[ L DI1(CMD1).[9 4.7 kQ ﬁfﬂq
- 24VDC| NPN
NPNL__COM-,J4 com-p4,
Use 24 V internal Servo drive
power supply for Use 24 V external Servo drive
PNP input: 24v power supply for
124V PNP input: 2y
power supply | 17
+24V power 17

supply

COM+

] bremonJe 47ka ﬂ!:ﬂ

COM- (14
>Q7 COM->>%

PNP)

DI1(CMD1)

Note

PNP and NPN input cannot be applied in the same circuit.

2) DO circuit

DO1 to DOS5 circuits are the same. The following takes DO1 circuit as an example.
a) When input signal of the upper device is relay input:

Servo drive

5-24 VDC
—
{ Relay

7,D01+

D

6,,001-
N

Note

When the upper-level input is relay input, a flywheel diode must be installed; otherwise, the DO
terminals may be damaged.
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The following figures are examples of wrong connection.

Servo drive

4

5-24 VDC

b
4 connected
~ s

DO1+

DO1-

b) When input signal of the upper device is optocoupler input:

Servo drive

5-24 VDC

Servo drive

<

Servo drive

Opto-coupler

Vv

DO1+

e

T
~

7,D01+

<

DO1-

5-24 VDC

5-24 VDC

- N No current-limit
> resistor connected

Opto-coupler

X

The maximum allowable voltage and current of the optocoupler output circuit inside the

servo drive are as below:
Maximum voltage: 30 VDC
Maximum current: DC 50 mA
3.3.2 Al Signals
Table 3-13 Al signal description

Signal Defaglt Pin No. Function Description
Function
Al2 18 Common analog input signals:
Resolution: 12 bit
Analog | Al1 20 Input voltage: maximum +12V
GND 19 Analog input signal ground

Speed and torque analog signal input terminals are Al1 and Al2, resolution of which is 12 bit.
Corresponding voltage values are set via parameters of HO3 group.

Input voltage range: -10 to +10 V; resolution: 12 bit;
Maximum allowable voltage: +12 V;

Input impedance: = 9 kQ

Al
-10to 10V

Servo drive

-10 to 10V ‘ A2

20 = 9kQ E
18 =9kQ E

[ 1] ono

19

tl

L
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3.3.3 Position Reference Input Signals

Table 3-14 Position reference signal description

Signal

Function Description

Position
reference

Pin No.
PULSE+ 41
PULSE- 43
SIGN+ 37
SIGN- 39

Common reference pulse
input mode:
« Differential drive mode

* OC mode

Pulse input status:

Direction + pulse

Phase A + B quadrature pulse
CW/CCW pulse

HPULSE+ 38
HPULSE- 36

High-speed reference pulse input

HSIGN+ 42 ) -

HSIGN- 40 High-speed position reference symbols

PULLHI 35 External power input terminal of reference pulse
GND 29 Ground

An output circuit for the reference pulse or symbol signal at the host controller can either be
differential drive output or OC output. The following table lists the maximum input frequency
and minimum pulse width of these output modes.

Table 3-15 Correspondence between maximum input frequency and minimum pulse width

Pulse Mode Max. Frequency | Min. Pulse Width
(pps) (us)
Differential 500 k 1
Common
oC 200 k 25
High-speed differential 4 M 0.125
Note

If the output pulse width of the host controller is smaller than the minimum value, the servo drive will
receive wrong pulses.

B Common Reference Pulse Input

The following figures show the two modes of common reference pulse input.

a) Differential drive mode

Common pulse
position reference:

Max. input frequency:
500 kpps

Min. pulse width: 1 us

Host computer Servo drive
35 2.4kQ
1) PULSEt |41 2400
/ PULSE~\43
J 2.4kQ
N SIGN+\\37 2409
/ SIGN- 139 =
J
GND GND [ 29
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Make sure "2.8 V < (H level) - (L level) < 3.7 V". Otherwise, input pulses of the servo drive are
unstable, which will cause:

*  When the reference pulse is input, pulse loss occurs.
*  When the reference direction is input, the direction will reverse.
b) OC mode

When the internal 24 VV power supply of the servo drive is used:

OC pulse position reference Servo drive
Max. input frequency: 200 kpps
Min. pulse width: 2.5 us 24v

+24 V power supply |17

PULLHI |35 24kQ

PP
PULSE+ | 41 2400

PULSE- ([43 =
ﬁ / 24kQ
SIGN+ 37 240 Q
SIGN- /39 =
] com Ly

Wrong connection: Pin 14 (COM-) is not connected, which cannot form a closed-loop circuit.

Servo drive

24V
+24 V power supply |17 T

PULLHI |35 _24kQ

e
PULSE+ | 41 2400
N PULSE- ([43 =
ﬁ / 24kQ
SIGN+ |37 240 Q
SIGN- (39
< / COM- (14
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The following two figures show the wiring method when the external 24 V power supply is

used.

1) Using internal resistor of the servo drive (recommended)

OC pulse position reference:

Max. input frequency: 200 kpps

Min. pulse width: 2.5 us

Servo drive

External

PULLHI 35 24 kQ
PULSE+ |41 2400
.} PULSE- |43 :h{@
ﬁ / 2.4 kQ
) SIGN+ | 37 2400
SIGN- (39 :'@

24VDC ﬁ /

2) Using external current-limit resistor

\\é’ ~ COM

Servo drive
vee PULLHI |35 24Kk
R1 /) PULSE+ |41 2400
| | puLse-[43 =
2.4KQ
R1 SIGN+ |37 2400
| sieN- 39 £

coMm é

Vee-1.5
Value of resistor R1 shall satisfy the following formula: —s =

Table 3-16 Recommended R1 resistance

Ve Voltage R1 Power of R1
24V 2.4 kQ 0.5W
122V 1.5 kQ 0.5W

R1+200  'OMA
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The following figures show the wrong wiring examples:

Wrong connection 1: The current-limiting resistor is not connected, resulting in burnout of

terminals.

Servo drive

not connected
2.4 kQ

vCC PULLHI |35

1\ ,——~,PULSE+ /41 2400

[ ""puse-[43 E@
2.4 kQ

-~ SIGN+ |37 2400
/ SIGN- | 39 :@

Y

COoM

X

Wrong connection 2: Multiple terminals share the same current-limiting resistor, resulting in the

Multiple terminals share the
same current-limit resistor Servo drive
vCC

pulses receiving error.

X

ST 24KQ
(/ > PULLHI /35
S=¥- 7y PULSE+ |41 2400
L /1 puse-J43 =
2.4 kQ
SIGN+ | 37 2400Q
[ sion- 30 =]
icom

Wrong connection 3: SIGN terminals are not connected, resulting in that these two terminals

receive no pulses.

Servo drive
vee PULLHI 35 24K0
R1 ™ PULSE+|41 2400
' PuLse-[43 :'@
not connected
SIGN+ | 37 200
SIGN- [ 39 :'@

il
L

CO
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Wrong connection 4: Terminals are not correctly connected, resulting in burnout of terminals.

X

Servo drive
ocC swgna(\jnot 24 KO
ted te K
VCC | specifed terminal | PULLHI (35
RT 27 PULSE+ |41 2400
L. puse-(43 =
‘ 24kQ
R1 SIGN+ |37 2400
< J{ siGN- |39 15
é CcoM

Wrong connection 5: Multiple terminals share the same current-limit resistor, resulting in that
pulses are inaccurately received.

Terminals are

connected with current-
limit resistors separately

VC

Servo drive A

PULLHI :35

24kQ
240 Q

%R:* PULSE+
- — — PULSE-

Rt siGN+
- — — SIGN-

2.4 kQ
240 Q

COoM

R™- pULSE+

Terminals are not
connected with separate
limit resistors

Servo drive A

2.4kQ
240Q

P:W — PULSE+

24 kQ

240 Q

Servo drive B

PULLHI
—

2.4 kQ
>35

240Q

— —PULSE-

Rt

SIGN+
~ — ~ SIGN-

2.4 kQ
240 Q

Ccom

Servo drive B

2.4 kQ
>35

1 240Q

I

43

=]

N
~
=
o

240 Q

B High-Speed Reference Pulse Input

High-speed reference pulse and symbol signals at the host controller can only be output to the

servo drive via differential drive output.

High-speed pulse reference
Max. input frequency: 4 Mpps
Min. pulse width: 0.125 us

Host computer Servo drive
~*y HPULSE+| 38
HPULSE- 36 >
HSIGN+[42
HSIGN- (40 b
GND é GND |29
& =t

X
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Make sure the differential input is 5 V. Otherwise, input pulses of the servo drive are unstable,
which will cause:

*  When the reference pulse is input, pulse loss occurs.
*  When reference direction is input, the direction will reverse.

The 5V ground of the host controller must be connected to GND terminal of the servo drive to
reduce noise interference.

3.3.4 Encoder Frequency Dividing Output Circuit

Signal FDefagIt Pin No. Function Description
unction
';igr g; Phase A output signal
- Phases A+B quadrature pulse
PBO+ 25 ) output signal
PBO- 23 Phase B output signal
Common
PZO+ 13 . - .
PZ0- 24 Phase Z output signal | Origin pulse output signal
PZ-OUT 44 Phase Z output signal | Origin pulse OC output signal
GND 29 Origin pulse OC output signal ground
+5V 15 5V internal power supply:
Common GND 16 Maximum output current: 200 mA
PE Housing

Encoder frequency dividing output circuit outputs differential signals via differential drive.
Normally, the encoder output circuit provides feedback signals to the host controller. The
circuit and the host controller together form a closed-loop position control system. A differential
or optocoupler circuit shall be used in the host controller to receive feedback signals. The
maximum output current is 20 mA.

Servo drive  \ax. output current: 20ma  HOSt computer Servo drive  pay output current:20ma  HOSt computer

36Q 21}, PAO+ i/ . 36Q51| ppo+ }"7\" Optocoupler

22}, PAO- | j ;j> 2] PAO- | | =
360 3 e 1
P25 PBOY | 3605 pBO+ |

s o || || 2 reo R
360 a 1
36013, pzo+ | , 36013 pzo+ |

2 &*7» 24) Pzo- | | 3 :—@
360 o 360 L

d
29], GND GND 29), GND © GND
T 1 ks i
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Encoder phase Z output circuit outputs OC signals. Normally, the encoder phase Z output
circuit provides feedback signals to the host controller. The circuit and the host controller
together form a closed-loop position control system. An optocoupler circuit, relay circuit, or bus
receiver circuit shall be used in the host controller to receive feedback signals.

Servo drive 5-24 VDC

Optocoupler

{ oo |
GND pp T

To reduce noise interference, connect the 5V ground of the host controller to the GND terminal
of the servo drive, and use the shielded twisted-pair.

The maximum allowable voltage and current of the optocoupler output circuit inside the servo
drive are as below:

*  Maximum voltage: 30 VDC

e Maximum current: DC, 50 mA

3.3.5 Wiring of Holding Brake

The holding brake is used when the servo motor controls a vertical shaft. The servo motor with
brake prevents the movable part from shifting due to gravity when the power supply fails.

Note

* The holding brake built in the servo motor is only used for keeping the stopped state. Do not use it
to stop running of the servo motor.

» Brake coils are of no polarity.

» When the servo motor with brake runs, the brake may generate click sound, which does not affect
its functions.

» When brake coils are energized (the brake is ON), magnetic flux leakage may occur at the shaft
end. Thus, pay special attention when using magnetic sensors around the servo motor.

The following table describes the models of holding brake connectors.

Table 3-17 Models of holding brake connectors for frame 40/60/80 servo motor

2-pin plug, regardless of positive or negative polarity

Plastic housing: AMP 172157-1
Terminal: AMP 770835-1
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1) Wiring example of holding brake

The connector of the holding brake is of no polarity. You needs to prepare a 24 V external
power supply. The following figure shows the standard wiring of brake signal (/BK) and power

supply of the brake.
Figure 3-10 Wiring of the holding brake

Three-phase — EMI

220/380 VAC 1 filter

2) Wiring precautions

Servo drive

R
S
T

L1C
L2C

@ =<cC

CN2

CN1

DO5+(/BK+)

DO5-(/BK-)

Brake control relay :
BK-RY !
|

Wﬂvﬁw rake

(Brake power supply)

a. To decide the length of the cable on the motor brake side, consider voltage drop caused
by the cable resistance. The input voltage must be at least 21.6 V to make the brake
work. The following table lists brake specifications of ISMH servo motors.

Table 3-18 Brake specifications

Servootorodel | Torqus | Vorege. | essone® | Guant | Reease | "
(N-m) | (V)£10% Range (A) (ms)
ISMH1-10B 0.32 24 96 0.23-0.27 10 30
ISMH1-20B/40B 1.3 24 82.3 0.25-0.34 20 50
ISMH1-75B 2.39 24 50.1 0.40-0.57 25 60
ISMH2-10C/15C/20C/25C 8 24 25 0.81-1.14 30 90
ISMH2-30C/40C/50C 16 24 21.3 0.95-1.33 60 120
ISMH3-85B/13C/18C 16 24 21.3 0.95-1.33 60 120
ISMH3-29C/ 44C/55C/75C 48 24 13.7 1.47-2.07 100 230
ISMH4-40B 1.3 24 82.3 0.25-0.34 20 50
ISMH4-75B 2.39 24 50.1 0.40-0.57 25 60

b. The brake shall not share the same power supply with other devices. Otherwise, the
brake may conduct false operation due to voltage or current drop resulted from working of

other devices.

c. Cables of 0.5 mm’ and above are recommended.
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3) Servo motor running when servo drive is OFF

Servo ON
(DI5 input)

Servo motor ON

BK signal
(DO output)

Position/speed/
torque reference

Motor speed

ON
OFF OFF
ON
OFF OFF
OFF OFF

—>r—<— H02-12

<

H02-09

\— HO2-11

The description of the brake output time sequence is as follows:

When the servo is ON, wait for the operation delay time of the brake (as set in H02-09) before
sending commands to the servo drive. Otherwise, the servo drive does not respond.

When the servo is OFF, the brake applying output signal turns off after the delay time set in
H02-12 or when the motor speed is lower than the value set in H02-11. That is, the brake
becomes de-energized and is applied, the servo motor stops running and stays in the stop

state.

4) Servo motor stopping when servo drive is OFF

Servo ON
(DI5 input)

Servo motor ON

BK signal
(DO output)

Position/Speed/
Torque reference

Motor speed

ON
OFF OFF
ON
OFF OFF
—>—<€— H02-10
OFF OFF

H02-09
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The description of brake output time sequence is as follows:

When the servo is ON, wait for the operation delay time of the brake (as set in H02-09) before
sending commands to the servo drive. Otherwise, the servo drive does not respond.

When the servo is OFF, the brake signal is immediately sent out. The servo motor is still ON
within the delay time as set in H02-10, to prevent heavy objects from falling due to gravity.

3.4 Communication Signal Wiring

Figure 3-11 Communication wiring

CN3 and CN4 are two same communication signal terminals connected in parallel. Do not
connect wires to the reserved pins.

Table 3-19 Communication signal terminal pin definition

Pin No. Pin Description Terminal Pin layout
1 CANH
CAN communication port
2 CANL
3 GNDG CAN communication ground 1
4 RS485+ 2
RS485 communication port 3
5 RS485-
4
RS232 sending end, connected
6 RS232- to the receiving end of the host 5
TXD
controller 6
RS232- RS232 receiving end, connected 7
7 to the sending end of the host 8
RXD
controller
8 GND Ground
Housing | PE Shield

The following table lists definition of DB9 terminal at the PC side.
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Table 3-20 Definition of DB9 terminal pins at PC side

Pin No. Pin Description Terminal Pin layout

2 PC-RXD |PC receiving end

3 PC-TXD |PC sending end

5 CGND Ground

Housing | PE Shield

Figure 3-12 Communication cable appearance

E0

A B

Table 3-21 Pin definition of the communication cable

RJ45 at Servo Drive Side (A) | DB9 at PC Side (B)
Signal Pin No. Signal Pin No.
GND 8 GND 5
RS232-TXD 6 PC-RXD 2
RS232-RXD 7 PC-TXD 3
PE (shield) Housing PE (shield) | Housing

If the host controller provides only the USB interface, use the serial-to-USB cable for
conversion.

Figure 3-13 Serial-to-USB conversion diagram

The recommended cable is as follows:
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Z-TEK, model: ZE551A, 0.8-m USN extension cable, chip model: FT232

Figure 3-14 Appearance of the communication cable for parallel connection of multiple servo

A B

=l

Table 3-22 Pin definition of the communication cable for parallel connection

A B

Signal Pin No. Signal Pin No.
GND 8 GND 8
CANH 1 CANH 1
CANL 2 CANL 2
CGND 3 CGND 3
RS485+ 4 RS485+ 4
RS485- 5 RS485- 5
PE (shield) | Housing | PE (shield) | Housing

Figure 3-15 Appearance of the communication cable between the PLC and the servo drive

==

A B

Table 3-23 Pin definition of the communication cable between the PLC and the servo drive

A B

Signal Pin No. Signal Pin No.
GND 8 GND 8
CANH 1 CANH 1
CANL 2 CANL 2
CGND 3 CGND 3
RS485+ 4 RS485+ 4
RS485- 5 RS485- 5
PE (shield) | Housing | PE (shield) | Housing

- 66 -



1S620P User Manual Chapter 3 Wiring of Servo System

3.5 Analog Monitoring Signal Wiring

The following figures shows pin layout of the analog monitoring signal terminal CN5.

Figure 3-16 Analog monitoring signal terminal

T
D m@s [
Heem e 1 [ 2 [ 5 [ 4|
T ['signar | GND | AO1 [ GND | A2 |
Corresponding interface circuit:
* Analog output: -10 to +10 V
*  Maximum output current: 1 mA
Servo drive
2| AO1 - _
— Single-direction
1mA
Hiiﬁs IR
GND
4/A02 [
=4 Single-direction
1mA
5 — | — ® =
GND

The monitored objects of analog signals are listed in the following table.

Table 3-24 Monitored objects of analog signals

Signal Monitored Object

AO1 0: Motor speed, 1: Speed reference, 2: Torque reference, 3: Position deviation, 4: Position
amplifier deviation, 5: Position reference speed, 6: Positioning completed reference, 7:
AOZ | speed feedforward (H04-50/H04-53)

Note

After the control power turns OFF, the analog monitoring output terminal may output around 5 V
voltage for 50 ms at most. Take this into full consideration when using this terminal.
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3.6 Anti-interference Measures for Electrical Wiring

Take the following measures to suppress interference:

1.
2.

Use cables (such as reference input and encoder cables) as short as possible.
Use cables as thick as possible (> 2.0 mm?) for grounding.

a. D class (or higher class) grounding is recommended (grounding resistance is below 100
Q).

b. Ground to one point only.

Use an EMI filter to prevent radio frequency interference. In home application or application
with noise interference, install the EMI filter on the input side of the power supply line.

To prevent malfunction due to electromagnetic interference, take the following measures:
a. Install the upper devices and EMI filter as close to the servo drive as possible.
b. Install a surge absorber on the relay, solenoid and electromagnetic contactor coils.

c. The distance between a strong-current cable and a weak-current cable shall be at least
30 cm. Do not run these cables in the same duct or bundle them together.

d. Do not share the power supply with an electric welder or electrical discharge machine.
When the servo drive is placed near a high-frequency generator, install an EMI filter on the
input side of the power supply line.

3.6.1 Anti-interference Wiring Example and Grounding

The servo drive uses high-speed switching element in the main circuit. Switching noise from
these elements may affect normal operation of the servo drive due to improper wiring or
grounding. Thus, the servo drive must be properly wired and grounded. An EMI filter can be
added if necessary.
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1) Anti-interference wiring example

Figure 3-17 Anti-interference wiring example

EMI
filter

& > 3.5 mm?
>3.5mm? L—
>2.0 mm?
GroundingEr Grounding plate
Note

For the grounding cable connected to the casing, use a cable of at least 3.5 mm?thick. Plain stitch
copper wires are recommended.
If an EMI filter is used, observe the precautions as described in section 3.6.2.

2) Grounding

To prevent potential magnetic interference, conduct grounding correctly according to the
following instructions.

a. Grounding the motor housing

Connect the grounding terminal of the servo motor to the PE terminal of the servo drive
and ground the PE terminal, to reduce potential magnetic interference.

b.  Grounding the shield of the power cable

Ground both ends of the shield or metal conduit of the motor main circuit. Crimping is
preferable to ensure good contact.

c. Grounding the servo drive

Ground the PE terminal of the servo drive properly. The screw of this terminal must be
fixed solidly to ensure good contact.
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3.6.2 Using EMI Filters

To prevent interference from power cables and reduce impact of the servo drive to other
sensitive devices, install an EMI filter on the input side of the power supply according to the

input current. In addition, install an EMI filter on the power supply line of peripheral equipment

if necessary. Observe the following precautions when installing and wiring EMI filters.

1) Do not put the input and output lines of the EMI filer in the same duct or bundle them

together.

Figure 3-18 EMI filter input and output line wiring

X

AC oy
power
supply | EMI
filter
/\7
L1C| |L2C
e
wer— Ew
P filter
supply  —

Ia

AC

supply

power ——

N

L2c

L1CJ

EMI

RJST

filter

L2C

I

—

EMI

RJST

N

filter

—

2) Separate the grounding cable and output power supply line of the EMI filter.

Figure 3-19 EMI filter grounding cable and output line wiring

X

power-

supply

EMI
filter

L1c

L2c

/\7
AC — EMI
power filter
1 | supply )y

L1c L2c
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3) Use a separate grounding cable as short and thick as possible for the EMI filter. Do not
share the same grounding cable with other grounding devices.

Figure 3-20 Grounding to one point

Lic L2c L1c L2c
| R | R
AC —~ EMI s AC — EMI s
power filter power filter
supply ~ T DSUDDW ) T
Servo Servo Servo Servo
drive drive drive drive
777 Shielded layer grounded 777 Shielded layer grounded

4) Ground the EMI inside the cabinet.

If the EMI filter and the servo drive are installed in the same cabinet, fix the EMI filter and
the servo drive on the same metal plate. Make sure the contact part is in good conductive
condition, and ground the metal plate properly. They can also be grounded separately, as
shown in Figure 3-18.

Figure 3-21 EMI filter grounding

L Grounding Shielded layer grounded

I
! L1C| |L2C |
I
: |
I R I
AC ‘ . |
power ~ | EMI S Servo !
supply } filter drive 1
. T |
Do ‘@ |
| |
| I
I I
| - |
! Servo !
| drive |
| I
| @ :
| I
I
| I
| |
I I
T I
| I
| |
I
I
I
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3.7 Precautions of Using Cables

1. Do not bend or apply tensions to cables. The core wire of a signal cable is only 0.2 or 0.3
mm thin. Handle the cables carefully.

2. In scenarios where cables need to be moved, use flexible cables. Common cables are
easily damaged after being bent for a long time. Cables of low power servo motors cannot
be moved.

3. If cable towline is used, make sure:
* The bending radius of the cable must be at least 10 times of the diameter of the cable.

* Do not fix or bundle the cables inside the cable towline. You can bundle them at both ends
of the cable towline.

+ Cables must not be wound or warped.
+ Space factor inside the cable towline must not exceed 60%.

» Do not mix cables of great difference in size together. Otherwise, thick cables may crush
thin cables. If you need to use them together, place a spacer plate to separate them.

Figure 3-22 Cable towline

Cable towline

Cable Cable end
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Chapter 4 Running and Commissioning

Based on the command modes and running characteristics, the servo drive supports three
running modes, position control, speed control, and torque control.

In the position control mode, the displacement is determined based on the number of pulses
and the speed is determined based on the input pulse frequency. The position control mode
strictly controls the position and speed, and is often used in the positioning device. It is the
most commonly used mode of the servo drive, applicable to the mechanical arm, mounter,
engraving and milling machine, and computer numerical control (CNC) machine tool.

In the speed control mode, the speed is controlled by the Al setting, DI setting, or
communication setting. It is often used in scenarios with constant speed. For example, for the
analog engraving and milling machine, the host controller uses the position control mode, and
the servo drive uses the speed control mode.

In the torque control mode, the torque is changed by changing the analog setting or the
address value by means of communication. This mode is mainly applied to the winding and
unwinding devices with strict tension requirements, for example, tension control scenarios of
the winding device or fiber pulling device. In these scenarios, the torque always changes with
the winding radius so that the tension will not change along with the change of the winding
radius.
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4.1 Use of the Position Control Mode

Figure 4-1 Diagram of the position control mode

Servo drive
HO05-07 Electronic gear ratio 1
(numerator)
HO05-09 Electronic gear ratio 1
HO05-00 Position (denominator)
reference source H05-11 Electronic gear ratio 2 .
HO05-01 Pulse reference  (numerator) H05-04 First-order low-
input terminal selection  H05-13 Electronic gear ratio 2 pass filter time constant
HO05-15 Pulse reference  (denominator) H05-06 Filter time
form HO05-02 Pulses for one motor ~ constant of average value
Pulse input revolution of position references
Il 2| Reference input Electronic gear Position N
\ ‘ » setting X ratio | reference filter .
POSDirSel
input > Reference direction selection >
Host INHIBIT
controller input > Pulse input forbidden >
Position
CLR input N regulator
Frequency- Position deviation cleared >
division pulse
output
[ Frequency-division output f
“"H05-17 Encoder
v frequency-division pulses
H05-38 Servo pulse
COIN output I
P Positioning completed output source
HO05-20 Output condition of positioning
completed signal (COIN)
HO05-21 Threshold for positioning
completed

The position control mode is the most common mode of the servo drive. The main use
procedure is as follows:

1.

Connect the power cables of the main circuit and control circuit of the servo drive, motor
power cables, and encoder cables correctly. After power-on, the keypad of the servo drive
displays "rdy", indicating that the wiring is correct.

Perform trial jog running by pressing keys and ensure that the motor can run properly.

Connect the signals of terminal CN1, such as the pulse direction input, reference pulse
input, and required DI/DO signals (servo drive enabled and positioning completed)
according to Figure 4-2.

Perform the setting related to the position control mode. Set the DI/DO functions in groups
HO03 and HO4 based on actual requirements. You may also need to set the home return
and frequency-division functions based on actual requirements.

Enable the servo drive. Send a position reference from the host controller to enable

the servo motor to rotate. Make the motor rotate at a low speed and check whether the
rotating direction and electronic gear ratio are normal. Then, adjust the gain. For details,
see the commissioning procedure in section 4.5.
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4.1.1 Wiring of the Position Control Mode

Figure 4-2 Wiring of the position control mode

Analog output: 10 to
Maximum output: <1

10V
mA

Analog output: -10 to 10 V

Encoder frequency-
division pulse
differential output

Servo drive
T.:L‘;%Zm‘f&lﬂ’ﬁém{ p AL20 [\ ow-pass fer A01 () %
/ o ] s
converter < Andlog outpul 1015 10V
;- Iy Al2. 18 aimum output: < 1 m
e O e AT ) oy Bl
Bi-di |l
< v 1 GND Ao Maximum output: < 1 mA
+24V 24V
wer
supply [ 17
com[ 11
orward —— P-OTIDIT 9 @@ 7, S-RDYV+(DOT+)
overtravel switch C%
6 | S-RDY-(DO1-)
verse /. NoTDI2f10 | 47KQ
overtravel switch
5 |, COIN+(DO2+,
47KQ
e | BT 3¢ | 4790 [F4=C] «_4J comooz,
Aarm roset signal | ———ALMRSTIDI4, & @@ 3] ZERO+(D03,
= 2 | ZERO-(DO3-) State output
Servo drive enabled |——- SON(DIS) 33 | 47k]
1 ALM+(DO4+
Zero clamp enabled |——- ZCLAMP(DI6) 32 | 47KQ @ ALM-(DO4)
Gain swichover . GAIN-SEL(DI7)) 31 | 470 28 |, HomeAttain+(DO5+)
< 27 ), HomeAttain-(DO5-)
HomeSwitch(DI8), 47k0
Home switch " wich(DIB) 30 ?—@
Notdefined , Not defined (DI9) 12 | 47kQ
COM-ii 21| PA0+ {7y
22 | PAO- 7A J Phase A output
v
1O 25| PBO+ |
- Phase B output
"g:e":a\24\“/99w%rj;&plypULLHl 35 24k 23 ) PBO- \/ J
PULS PULSE+ 41 2400
[CW phase A]  PULSE{43 * ‘I/\{ 13 PZO+ /A 1
) 24K0 24 | P70- Phase Z output
posiiom eterence —C— v
L 29) GND
2400 GND
SIGN SIGN+ |37 - < . L
[CCW phase B] _SIGN- /.39 -
HPULSE ") HPULSE*| 38 M PEOUT Encoder phas
[CW phase A] / HPULSE-| 36 1 29),GND open-collector output
High-speed i
osition
ference GND
Max.: 4 MHz HSIGN A HSIGN+L 42
[CCW phase B! [T Hsion-J 40 > 5V
v
T8 45y
GND |29 2
GND T 1 F< GND
Py GND
The shield of the PE is connected
to the housing of the connector.
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/ indicates the twisted pair.

Note

» The signal cables and power cables must be laid separately with the distance at least above 30
cm.

* When the signal cable is not long enough and an extension cable needs to be connected, ensure
that the shield is connected reliably and the shielding and grounding are reliable.

« +5V is referenced to GND, and +24V is referenced to COM-.

* The current must not exceed the maximum allowable value. Otherwise, the servo drive cannot
work properly.

4.1.2 Function Code Setting of the Position Control Mode

The parameters for the position control mode include the mode selection, reference pulse
form, electronic gear ratio, and DI/DO setting.

1. Position reference input setting
a. Position reference source

Use the default value 0 of H05-00, or set this parameter based on the actual situation.

Function | Parameter . . Effective Control
Code Name Setting Range Unit | Default Time Property Mode
Position 0: Pulse
HO05 | 00 |reference 1: Step setting - 0 Immediate |At stop P
source 2: Multi-position setting

b. Pulse reference input terminal selection

Specify whether the reference pulse source is high-speed pulse input or low-speed pulse input
by setting the function code H05-01.

Function | Parameter . . Effective Control
el N Setting Range Unit | Default Time Property Mode
Pulse
Ho5| 01 reference 0 qu—speed pulse |_nput ~ 0 Povx_/er—on At stop p
input 1: High-speed pulse input again
terminal

c. Position reference direction setting

Set the function FunIN.27 to switch over the position reference direction by a DI.

Function No. AU e Description Setting Remarks
Name
Valid: Forward It is recommended
FuniN.27 POSDIrSel P_osm_on reference d|rec-t|on that the Iog|_c of the-
direction Invalid: Reverse corresponding terminal
direction be set to level valid.
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d. Reference pulse form

Select the reference pulse form by setting H05-15.

Function | Parameter . . Effective Control
Code . Setting Range Unit | Default Time Property Mode
0: Direction + pulse, positive
logic
1: Direction + Pulse, negative
Reference |logic Power-on

HO5 15 pulse form |2: Phase A + Phase B ) 0 again Atstop P
orthogonal pulse, 4-frequency
multiplication
3: CW + CCW

The following table describes the principles of the three reference pulse forms.

Table 4-1 Principles of reference pulse forms

Reference Positive Logic Negative Logic
Pulse Form | Forward Rotation | Reverse Rotation | Forward Rotation Reverse Rotation
Direction + | Pus_ [ LI | Pus PULS puts |
Pulse SIGN seN” L | seN L SIGN
Phase A +
Phase B Pus [JUJLJL | Pus
orthogonal SIGN SIGN
pulse
PULS pus _ILILIL
SIGN siGN L
CW + CCW
PULS PULS
SIGN [ SIGN
e. Position reference forbidden
Set the function FunIN.13 for a DI to forbid reference pulse input.
Function Function - .
No. ] — Description Setting Remarks
This function is now actually used
. Valid: Reference as position reference forbidden,
Position ulse input forbidden | involving internal and external
FuniN.13 | INHIBIT |reference |PY'S€ P Ving
forbidden Invahd_. Reference posmon_ references. _
pulse input allowed The logic of the corresponding DI
must be set to level valid.

2. Electronic gear ratio

Set the electronic gear ratio based on the actual situation of the mechanism and host

controller.
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Function . . Effective Control

Code Parameter Name | Setting Range |Unit| Default Time Property Mode

Hos| o7 |Electronic gearratio |y 474741894 | - | 1048576 |Immediate |°|""9 P
1 (numerator) running

Hos | og |Electronicgear 11y 1473744804 | - | 10000 |Immediate |PY"N9 P
(denominator) running

Hos | 11 | S6ar ratio 2 1-1073741824 | - | 1048576 |Immediate |PU""9 P
(numerator) running

Hos | 13 | Gear ratio 2 121073741824 | - | 10000 [Immediate |PU™"9 P
(denominator) running

The following figure shows the working principle of the electronic gear ratio.

Figure 4-3 Working principle of the electronic gear ratio

- Position
Position reference reference
(reference unit) B ulses + Position Speed Current
A _ loop loop [ | loop

@)
PG

Position feedback (pulses)

When H05-02 is 0 and the motor is connected to the load through the reduction gear, assume
that the reduction ratio between the motor shaft and the load mechanical side is n/m (the load
shaft rotates n revolutions when the motor shaft rotates m revolutions), and the formula of
calculating the electronic gear ratio is as follows:

) . B HO05-07 Encoder resolution m
Electronic gear ratio — = = - - X —
A HO05-09 Displacement (command unit) when n

the load shaft rotates one revolution

The 1IS620P supports two electronic gear ratios, which can be switched over by using the
function FunIN.24.

When HO5 # 0:
Electronic gear ratio B . Encoder resolution
A H05-02
Function . . Effective Control
Code Parameter Name | Setting Range Unit | Default Time Property Mode
Hos | o2 |Pulses forone 1y 418576 PRev| 0 |POWeron laistop | P
motor revolution again

When this parameter is set, the electronic gear ratio is irrelative to H05-07, H05-09, HO5-11
and H05-13, and the electronic gear ratio switchover is not supported.
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3. Position reference filter

The input position references are filtered to make rotation of the servo motor smoother. This
function has obvious effects in the following scenarios:

» Acceleration/deceleration processing is not performed on the reference pulses output by
the host controller and the acceleration/deceleration rate is large.

*  The pulse frequency is too low.

* The electronic gear ratio is larger than 10.

Note

This function has no effect on the displacement (total pulses of position references).

The parameter setting for the position reference filter is as follows:

Function . . Effective Control
Code Parameter Name | Setting Range | Unit |Default Time Property Mode

First-order low-pass

HO5| 04 filter time constant

0.0-6553.5 ms 0.0 |Immediate |At stop P

Figure 4-4 Example of first-order low-pass filter

Position 4 Reference
reference
Pl
Px0.632 [----r- /
Reference after filter
PX0.368 ----f-4--n-mmmmmoomomooooo ‘
N e Tmem
Low-pass filter time Low-pass filter time
H05-04 HO5-04
Function . . Effective Control
Code Parameter Name | Setting Range | Unit | Default Time Property Mode
Hos | o6 |Average filter time of 15, 154 ms | 00 |Immediate |Atstop P
position references

When H05-06 = 0, the average filter is invalid.
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Table 4-2 Different filter effects of two position reference types under the average filter

Rectangular Position Reference Ladder Position Reference
Position Position Average filter time
reference | Tt After filter reference H05-06
,,,,,,,,,,,,,,,,,,,,,, After filter
P T 1 Pl P T~
. / \
/) | / \
I / \
i B | \
[ | / \
S | After filter / \ After filter
! / )
! H ! \
. | \
S J \
Time (T) L AJ Time (T)
Average filter time Average filter time Average filter time
H05-06 H05-06 HO05-06

4. Clearing position deviation

Set the function FunIN.35 for a DI to determine whether to clear the position deviation.

Function

Function No.
Name

Description Setting

Remarks

FunIN.35 ClrPosErr

Valid: Clear

Position deviation
Invalid: Not clear

cleared

It is recommended that this
function be allocated to DI8
or DI9 and the logic of the
corresponding terminal be set
to edge valid. If you set the
logic to level valid, the servo
drive forcibly changes it to edge

logic internally.

5. Frequency-division outp!

ut

This parameter is used to select the pulse output source. The reference pulse synchronous

output is used in the synchronous control scenario.
Ftérg:;:})n Palzzrrr;zter Setting Range Unit | Default Ef{_?g;ve Property Cl\;l)gctjrgl
0: Encoder frequency-
division output
Servo pulse 1: Reference pulse Power-on
HO05| 38 synchronous output - 0 ) At stop P
output source |’ R again
2: Frequency-division
and synchronous output
forbidden

The servo drive performs frequency division on the pulses from the encoder based on the

value of H05-17 and then outputs the processed pulses via the frequency-division output
terminal. The value of H05-17 corresponds to the pulses from PAO/PBO at each revolution
(before 4-frequency multiplication). In other words, the final output pulses of PAO/PBO is four

times of the setting value of H05-17.
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Function Setting . . ) Control
Code Parameter Name Range Unit | Default| Effective Time |Property Woek
Hos | 17 |Encoder frequency- |35 35767 |p/Rev | 2500 |Power-on again |At stop -
division pulses
Table 4-3 Output phase pattern
Forward Rotation Reverse Rotation
(Phase A Advancing Phase B by 90°) | (Phase B Advancing Phase A by 90°)
Pao [1[1[1/1 Pao T1[1[1M
PBO PBO
The phase pattern of output pulse feedback can be modified in H02-23.
Function| Parameter ) . Effective Control
Code Name Setting Range Unit | Default Time Property Mode

0: CCW direction as the
forward direction (phase A
advancing phase B) Power-on
1: CW direction as the forward| - 0 ) At stop PST
S h again
direction (reverse rotation
mode, phase A lagging phase
B)

Output pulse

HO02|0
phase

w
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4.2 Use of the Speed Control Mode

Figure 4-5 Diagram of the speed control mode

Servo drive

H06-00 Main speed HO06-05 Acceleration ramp

ﬁé%’%qcz l;")\( iﬁg?;‘;%ee n time constant of speed
R reference " ;
rleence B soUce 10808 Deceleraton amp [020% KX S st
Speed ABOR e time constant of speed H06-09 Reverse speed threshold
reference reference selection reference P
input '
| Refe;zrt]t(i:r?glnput —» Referenceramp |—» Reference limit |—»|
SPDDirSel input| . . .
roelnpy Reference direction selection >
Host c
ZCLAMP i t
controller nput |, Speed threshold for zero clamp (H06-15) >
Speed
regulator
V-LT output . L
< outpu Rotational speed limit output <
V-ARR output
< P Speed reached output <

" H06-18 Threshold of
speed reached signal

‘V-CMP output

Speed consistent output

H06-17 Speed
consistent signal threshold

The main use procedure of the speed control mode is as follows:

1. Connect the power cables of the main circuit and control circuit of the servo drive, motor
power cables, and encoder cables correctly. After power-on, the keypad of the servo drive
displays "rdy", indicating that the wiring is correct.

2. Perform trial jog running by pressing keys and ensure that the motor can run properly.

3. Connect the required DI/DO signals and analog speed references of terminal CN1
according to Figure 4-6.

4. Perform the setting related to the speed control mode.

5. Make the motor rotate at a low speed and ensure that the rotating direction is normal.
Then, adjust the gain. For details, see the commissioning procedure in section 4.5.
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4.2.1 Wiring of the Speed Control Mode

Figure 4-6 Wiring of the speed control mode

Analog speed

Servo drive

=%

Bi-directional
1 mA meter

Analog output: -10 t0 10 V
Maximum output: < 1 mA

=%

Bi-directional

Analog output: -10t0 10 V
1'mA meter

Maximum output: < 1 mA

State output

Phase A output]

Phase B output

Encoder frequency-
division pulse
differential output

Phase Z output|

1 GND

Encoder phase Z
open-collector output

Signal input: £10 V
Impedance: about 9 k /
Analog t limit
Signl it 410V g A2 18 [ s ter
Impedance: about 9 kQ / GND (19
v
M ! v 7 SROY:(DOT)
\é < 64 S-RDY-(DOT-)
5 ) COIN+(DO2+4)
< 4 J, COIN-(DO2:)
3 ), ZERO+(DO3+)
2] zERO-D03)
v | ey 1 ALM+DO#
power < (D04
Sy 117 26 | ALM(DO4)
COM+[ 11
28 |, HomeAttain+(DO5+)
Forward overtravel switch 27 ), HomeAttain-(DO5-)
X 4.7kQ
Reverse overtravel switch ——- N-OT(DIZ), 10 Z—@
Pulse forbidden | INHBITDISY3 | 47KD
<{>< 21) PAO+ { g
- 47kQ
Servo drive enabled |/ S-ON(DIS) 4LKQ 25]PBO+ | 5
23 PBO- v/ J
7
Zero clamp enabled [E— E{L@
o 13),PZ0+ | p
Home switch ,HomeSwitch(DI8)| 30 4.7kQ E%:% 29
<
4.7kQ
Not defined , Not defined (DI9)| 12 E%:g
COM-[ 14
14
44, PZ-OUT
< 29, GND
GND
5V
T8¢ 45y
24 GNp
GND
@The shield of the PE is connected
to the housing of the connector.
/ indicates the twisted pair.
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Note

» The signal cables and power cables must be laid separately with the distance at least above 30
cm.

» When the signal cable is not long enough and an extension cable needs to be connected, ensure
that the shield is connected reliably and the shielding and grounding are reliable.

« +5V is referenced to GND, and +24V is referenced to COM-.

« The current must not exceed the maximum allowable value. Otherwise, the servo drive cannot
work properly.

4.2.2 Function Code Setting of the Speed Control Mode
1. Speed reference input setting
a. Speed reference source

In the speed control mode, there are two speed reference sources, source A and source B.

Function| Parameter ) . Effective Control
Code NEre Setting Range Unit | Default Time Property Mode
Main speed 8:3)D|g|tal setting (HO6-
HO06| 00 |reference A 1- Al - 0 Immediate |At stop S
source 2 AI2
0: Digital setting (HO6-
Auxiliary 0?)
speed 1: A1
Hos| 01 |5P 2: Al2 - 1 Immediate |At stop S
reference B ) .
source 3: 0 (No function)
4: 0 (No function)
5: Multi-speed reference
Keypad
Hos | 03 [Setting value | 5644 15 6000 pm | 200 |Immediate |PUN9 s
of speed running
reference
Hos| 04 [109 SPeed |y 5600 RPM pm | 100 |Immediate |PUMN9 s
setting value running

» The digital setting is performed on the keypad, and the speed set in H06-03 is used as the
speed reference.

» The analog setting means that the externally input analog voltage signal is converted to
the speed reference signal.
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The following table takes Al2 as an example to describe the analog setting of the speed
reference.

Table 4-4 Analog setting of speed reference

Step Operation Remarks

Set H06-00 (Main speed reference A source) to
1 |2 (Al2), and H06-02 (Keypad setting value of
speed reference) to 0 (Digital setting).

Set the speed reference source in the
speed control mode.

Set related parameters of Al2.

a. Zero drift correction (set in H03-59 or auto . . .
2 | correction in HOD-10) Adjust Al2 sampling by setting the zero

b. Offset setting (H03-55) drift, offset, and dead zone.
c. Dead zone setting (H03-58)

Set the maximum speed (value of HO3-
3 Set H03-80 (Speed corresponding to 10 V) to 80) corresponding to +10 V.

3000 RPM. Set the minimum speed (negative value
of H03-80) corresponding to -10 V.

When there is interference on the Al2 input signal, set the Al2 input filter time (H03-56).
Figure 4-7 No-offset Al2

Speed 4

Speed corresponding to
+10 V (+H03-80)

V_Ref

Dead zone Volt'a e
(H03-58) Al +10V 9

Speed corresponding
to-10 V (-H03-80)

Figure 4-8 After-offset Al2

__No-offset speed
reference curve
After-offset speed
reference curve

Speed 4
(No-offset)

Speed corresponding
to

-

5
-

I

I

I

i

I

- I
I

|
! /L—N—J H—N—J oV V;Itage

I
| P Dead zone
! - (H03-58)
I
I
|

A Speed corresponding
to-10 V (-H03-80)

|
Offset
(H03-55)
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View the set speed reference value in HOB-01.

The multi-speed references refer to the 16 groups of speed references and related control
parameters stored in the internal register and specified internally or via external DI. The multi-
speed references can be used in all the three working modes.

For the jog speed references, two Dls or the host control software is configured with the jog
running functions (FunIN.18 and FunIN.19); the jog running speed is the speed stored in HO6-
04, and the speed reference direction is determined based on the DI states.

b.  Speed reference direction switchover

Set the function FunIN.26 to switch over the speed reference direction by a DI.

Function Function L .
No. O Description Setting Remarks
_ Speed Valid: Forward direction It is recommended that_the
FunIN.26 | SPDDirSel |reference . L logic of the corresponding
. . Invalid: Reverse direction . .
direction terminal be set to level valid.

c. Speed reference selection

In the speed control mode, five methods of obtaining speed references are available, and you
can select one in H06-02.

Function| Parameter . . Effective Control
Code NET Setting Range Unit | Default Time Property Ml
0: Main speed reference A
source
Speed 1: Auxiliary speed reference
HO06| 02 |reference |B source - 0 Immediate  |At stop S

selection |2: A+B
3: A/B switchover
4: Communication setting

When HO06-02 is set to 3, you need to allocate a DI with the A/B switchover function to
determine whether A reference input or B reference input is active currently.

Function No. | Function Name Description Setting Remarks
Main/Auxiliary Invalid: Current running | It is recommended
FunIN.4 CMD-SEL reference refgrence being A _ that the Iogl_c of the_
. Valid: Current running corresponding terminal
switchover ) .
reference being B be set to level valid.
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2. Reference ramp parameter setting

The ramp control function is to change the speed references with large difference to
smoother speed references with constant acceleration and deceleration, that is, controlling
acceleration and deceleration by setting the acceleration and deceleration time. If the set
speed references change greatly, the motor may jitter or vibrate greatly. In this case, the soft
start acceleration and deceleration time can implement smooth running of the motor and
prevent vibration and damage to the mechanical parts.

The related function codes are set in the following table.

Function Setting . Effective Control
Code Parameter Name Range Unit | Default Time Property Mode
Acceleration ramp Durin
HO6 | 05 [time of speed 0-65535 ms 0 Immediate 9 S
running
reference
Deceleration ramp Durin
HO6 | 06 |time of speed 0-65535 ms 0 Immediate 9 S
running
reference

The ramp control function converts the stepped speed references to smooth speed
references with constant acceleration/deceleration, implementing smooth speed control
(including internally set speed reference).

Figure 4-9 Ramp control diagram

Stepped speed
reference After ramp control

L =

« HO06-05 specifies the time constant for the speed reference to accelerate from zero to
1000 RPM.

P ~. 1000 RPM

H06-05 H06-06

» HO06-06 specifies the time constant for the speed reference to decelerate from1000 RPM
to zero.

The formulas of calculating the actual acceleration and deceleration time are as follows:

» Actual acceleration time = (Speed reference/1000) x Acceleration ramp time constant of
speed reference

» Actual deceleration time = (Speed reference/1000) x Deceleration ramp time constant of
speed reference

Figure 4-10 Acceleration/Deceleration time diagram

1000 RPM

Actual Actual
acceleration time deceleration time|

Acceleration ramp time Deceleration ramp time
constant (H06-05) constant (H06-06)
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3. Speed reference limit
The speed references in the speed control mode can be limited.

» HO06-07 specifies the limit of speed references. The forward or reverse speed references
must not exceed the limit. If speed references exceed the limit value, the servo drive
outputs the limit value.

» HO06-08 specifies the forward speed threshold. If the speed reference of the forward
direction exceeds the value, the servo drive outputs the value.

» HO06-09 specifies the reverse speed threshold. If the speed reference of the reverse
direction exceeds the value, the servo drive outputs the value.

»  The maximum motor speed changes with the actual motor parameters.

Note

When the speed is restricted, the smallest value of H06-07, H06-08, and H06-09 takes effect, as
shown in the following figure, where the value of H06-09 is larger than the value of H06-07, the
actual forward speed limit is the value of H06-08, and the reverse speed limit is the value of H06-07.

Figure 4-11 Speed reference limit

Speed reference

A .
Maximum motor speed

Maximum speed threshold (H06-07)

Forward speed threshold (H06-08)

v

Actual speed
amplitude

Maximum speed threshold (H06-07)

Reverse speed threshold (H06-09)

Maximum motor speed

Note

By default, the limit does not exceed the maximum motor speed.

The actual motor speed amplitude meets the following requirements:
*  |Amplitude of forward speed| < min {maximum motor speed, H06-07, H06-08}

*  |Amplitude of reverse speed| < min {maximum motor speed, H06-07, H06-09}
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The related function codes are set in the following table.

Function . . Effective Control

Code Parameter Name|Setting Range| Unit Default Time Property Mode

Hos | o7 |Maximum speed |4 554 rpm 6000 |Immediate |PU"N9 s
threshold running

Hos | 0g |Foward speed |4 5550 mom | 6000 |Immediate |PYN9 s
threshold running

Hoe | 0g |RReverse speed |4 6409 rpm 6000 |Immediate 2|9 s
threshold running

4. Zero clamp function

In the speed control mode, if the ZCLAMP function is valid, and the speed reference amplitude
is smaller than or equal to the value of H06-15, the servo motor enters the zero clamp state.

If oscillation occurs at this moment, you can adjust the position loop gain. When the speed
reference amplitude is larger than the value of H06-15, the servo motor exits the zero clamp

state.
Function No. | Function Name | Description Setting Remarks
Valid: Zero clamp It is recommended that the
FunIN.12 ZCLAMP Zero clamp enab_le.d Iog|c_ of the corresponding
enabled Invalid: Zero clamp terminal be set to level
disabled valid.
The related function code is set in the following table.
Function Parameter . . Effective Control
S N Setting Range | Unit Default Time Property Mode
Hoe | 15 [SPeed threshold g g4y, rpm 10 |Immediate |PUN9 S
for zero clamp running
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4.3 Use of the Torque Control Mode

Figure 4-12 Diagram of the torque control mode

Servo drive
HO07-00 Main torque H07-07 Torque limit source
reference A source HO07-08 T-LMT selection -
H07-01 Auxiliary torque H07-09 Internal forward torque limit
reference B source HO07-05 Torque H07-10 Internal reverse torque limit
Torque HO07-02 Torque reference filter time H07-11 External forward torque limit
referentce reference source constant 1 H07-12 External reverse torque limit
inpuf -
1] : Refe;ZTt?r?glnput t—» Reference filter —» Reference limit
SPDDirSel
input > Reference direction selection >
External Al
speed limit
Host |\ input >
Torque limit >
Catieler “ “ > % HO07-17 Speed limit source
HO07-18 V-LMT selection
HO07-19 Forward speed limit/ Speed
Speed limit 1 in torque control
HO7-20 Reverse speed limit/ fegllatey
Speed limit 2 in torque control
V-LT output Speed limit function
C-LT output -
P Torque limit output
Tog-Reach
output
P Torque reached output <
H07-21 Base value for torque reached
HO07-22 Threshold of torque reached valid
HO07-23 Threshold of torque reached invalid

The main use procedure of the torque control mode is as follows:

1. Connect the power cables of the main circuit and control circuit of the servo drive, motor
power cables, and encoder cables correctly. After power-on, the keypad of the servo drive
displays "rdy", indicating that the wiring is correct.

2. Perform trial jog running by pressing keys and ensure that the motor can run properly.

3. Connect the required DI/DO signals and analog speed references of terminal CN1
according to Figure 4-13.

4. Perform the setting related to the torque control mode.

5. Set alow speed limit, send a forward or reverse torque reference, and check whether the
rotating direction of the motor is correct and whether the torque is correctly limited. If yes,
the servo system can be used properly.

-91-



Chapter 4 Running and Commissioning

1IS620P User Manual

4.3.1 Wiring of the Torque Control Mode

Figure 4-13 Wiring of the torque control mode

Servo drive

Aot (p
ﬁ; A %Emmcmna\ Analog output: -10 to 10V
GND / 1mAmeter  Maximum output: < 1 mA
in v
A02 |y
/ Bi-directional Analog output: -10 to 10 V'
C GND | 1mAmeter Maximum output: < 1 mA
‘Analog o
S\"gan:\gm‘:jtui’mv il Al 20 Low-pass filter ¢
Impedance: about 9 kQ \/
converter
ity % N AR o
Impedance: about 9 kQ T \/ GND (19
e { v 7] S-RDY+(DO1+)
& <6 SRDY{DO1]
5 ) COIN+(DO2+
4] compoz
3 ), ZERO+(DO3Y)
<« 2} ZERO-(DO3; State output
24y ey 1], ALM#(DO4,
power DO
By 117 ] 26 ALM{DOS
Ccom] 11
28| HomeAttain+(DO5+,
. POT(DIY 9 4;”0 E:g HomeAtan+(pO:)
Forward overtravel switch 27, HomeAttain-(DOS5-)
Reverse overtravel switch [ ——- NOTDIZ10 | 47K
Pulse forbidden [E— INHIBIT(DI3), 34 41K
21) PAO+ { g
Ao rosetsignal |/ ALWRSTIDI 8 | 47D 2} Pao- v/ 1 hase nouput
Servo drive enabled | E— SON(DIZ)33 | 47K 25),PBO+ | n
23)pBO- || 1 PrasoBauput |
47kQ v ncoder frequency-
sov st | 2002 [ 4750 =] e
- 13/ PZO+ | p
Gain switchover | GAIN-SEL(DI7)} 31 @@ 24 ),P70- V/ 1 Phase Z output
HomeSwitch(DI§ 47K0
Home switch | HomeSwitch(DIE| 30 ?_@ T 29 GND L oo
Not defined , Not defined (DI9)] 12 4.7kQ EE é/
COM:| 14
e
44 PZ-OUT
Encoder phase Z
29) GND open-callector output
GND
5v
154 +sv
24 GND
GND

/ indicates the twisted pair.

The shield of the PE i connected
to the housing of the connector.

°]
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Note

» The signal cables and power cables must be laid separately with the distance at least above 30
cm.

* When the signal cable is not long enough and an extension cable needs to be connected, ensure
that the shield is connected reliably and the shielding and grounding are reliable.

« +5V is referenced to GND, and +24YV is referenced to COM-.

* The current must not exceed the maximum allowable value. Otherwise, the servo drive cannot
work properly.

4.3.2 Function Code Setting of the Torque Control Mode
1. Torque reference input setting
a. Torque reference source

In the torque control mode, there are two torque reference sources, source A and source B,
set as follows:

» Digital setting is performed on the keypad, and the percentage of the torque relative to the
rated torque set in HO7-03 is used as the torque reference.

» The analog setting means that the externally input analog voltage signal is converted to
the torque reference signal of motor speed. The relationship between the analog and the
torque reference can be defined based on actual requirements.

The related function codes are set in the following table.

Function ) . Effective Control
Code Parameter Name Setting Range | Unit | Default Time Property Mode
0: Digital setting
Main torque (HO07-03) .
HO7| 00 reference A source |1: Al - 0 Immediate  |At stop T
2: AI2
0: Digital setting
Ho7| o1 [Auxiliary forque ~|(H07-03) 1 |immediate |At stop T
reference B source |1: Al1
2: AI2
Keypad setting Durin
HO7| 03 |value of torque -300.0 to 300.0 % 0.0 |Immediate runnir?g T

reference
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b.  Torque reference selection

In the torque control mode, five methods of obtaining torque references are available, and you
can select one in HO7-02.

F%Téfn Pa'\r;nr:]e:er Setting Range Unit | Default Ef:_?;tleve Property C“;)gggl
0: Main torque reference A
source
Torque 1: Auxiliary torque reference
HO7 | 02 |reference  [B source - 0 Immediate |At stop T
source 2: A+B

3: A/B switchover
4: Communication setting

c. Torque reference direction switchover

Set the function FunIN.25 to switch over the torque reference direction by a DI.

Function No. AUz Description Setting Remarks
Name
Torque :j/ﬁle'iiigsmard It is recommended that the
FunIN.25 TOQDirSel | reference . logic of the corresponding
: . Invalid: Reverse ’ .
direction direction terminal be set to level valid.

When HO7-02 = 3, you need to allocate a DI with the A/B switchover function to determine
whether A reference input or B reference input is active currently.

Function | Function . .
No. NErme Description Setting Remarks
Main/Auxiliary :@g?;r?clgf;:u;mng It is recommended that the
FunIN.4 CMD-SEL | reference . 9 ) logic of the corresponding
) Invalid: Current running ; .
switchover : terminal be set to level valid.
reference being B

The following table takes Al1 as an example to describe the analog setting of the torque
reference.

Table 4-5 Analog setting of torque reference

Step Operation Remarks
Set H07-02 (Torque reference selection)
1 to 1 (Auxiliary torque reference B source) | Set the torque reference source in the

and HO7-01 (Auxiliary torque reference B | torque control mode.
source) to 1 (Al1).

Set related parameters of Al1.

a. Zero drift correction (set in H03-54 or
2 auto correction in HOD-10)

b. Al1 offset (H03-50)

c. Al1 dead zone (H03-53)

Adjust Al2 sampling by setting the zero drift,
offset, and dead zone.

Set the maximum torque (value of H03-81)
Set H03-81 (Torque corresponding to 10 V) | corresponding to +10 V.

to 3 times of the rated torque. Set the minimum torque (negative value of
H03-81) corresponding to -10 V.
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When there is interference on the Al1 input signal, set the Al1 input filter time (H03-51).
Figure 4-14 No-offset Al1

Torque 4

Torque corresponding
to +10 V (+H03-81)

T_Ref

Dead zone
(H03-53) Al +10V  Voltage

Torque corresponding
to -10 V (-H03-81)

Figure 4-15 After-offset Al2

— — — No-offset torque reference curve
After-offset torque reference curve

Torque Torque
(No-offset) (After-offset)

Torque corresponding | |
to +10 V (+H03-81) 7

-10V | ' N
! A I A Voltage
i s Dead zone
! - (H03-53)
| -
[
e Torque corresponding

to-10 V (;H03-81)

Offset
(H03-50)

View the set torque reference (a percentage relative to the rated motor torque) in H03-02.
2. Speed limit in torque control

In the torque control mode, the speed of the servo motor needs to be limited to protect the
mechanism. In the torque control mode, only the output torque reference of the servo motor
is limited, and the speed is not controlled. Therefore, if the set torque reference is larger than
the load torque on the mechanical side, the motor will keep acceleration. This may cause
overload. In this case, the speed limit needs to be set.

When the actual speed exceeds the limit, the difference between the actual speed and the
limit is converted to a certain percentage of torque and cleared negatively, so that the speed
reaches the limited range. The actual speed limit changes with the load. The speed limit can
be set internally or by analog sampling (similar to speed reference in the speed control mode).
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Table 4-6 Speed limit diagram

Without Speed Limit With Speed Limit
Speed
P Overspeed may cause Speed
Maximum f mechanical damage.
speed | / The speed
Speed // f is limited.
limt |7 7/

t ‘ f

When the speed is limited, the DO terminal outputs the signal described in the following table.

Function

Function No.
Name

Description Setting Remarks

Confirming speed limit in torque control:
FunOUT.8 V-LT Speed limit | Valid: Motor speed limited -
Invalid: Motor speed not limited

Note

The V-LT function needs to be allocated to a certain DI.

The speed limit source can be internal or external. When the internal speed limit source is
used (H07-17 = 0), directly set the forward speed limit (H07-19) and reverse speed limit (HO7-
20). When HO7-17 = 2, the DI allocated with FunIN.36 is used to select H0-19 or HO07-20 as
speed limit. When the external speed limit source is used (H07-17 = 1), the analog setting

is specified in H07-18, and the corresponding relationship between the speed limit and the
analog setting is set based on actual requirements. In addition, the externally set speed limit
must be lower than the internally set speed limit to prevent faults due to improper setting of
external speed limit.

The speed limit setting modes are set in the following function codes.

Function Parameter . . Effective Control
Code Nere Setting Range Unit | Default Time Property Mode
0: Internal setting (in
torque control)
1: External V-LMT
Speed limit setting . During
HO7I 17 ) S ource 2: H07-19/H07-20 as . 0 |lmmediate running T
internal speed limit
source selected by
FunIN.36 (V-SEL)
HO7 | 18 [V-LMT selection |1 A1 - 1 |Immediate [PUN9 T
2: AI2 running
Forward speed
Ho7 [ 19 |imiUSpeed 4 g500 rpm | 3000 |Immediate |PUTN9 | T
limit 1 in torque running
control
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Function Parameter . . Effective Control

Chrle N Setting Range Unit | Default Time Property Mode
Reverse speed

Ho | 20 [miUSpeed 14 g5 rpm | 3000 |Immediate [PY"N9 T
limit 2 in torque running
control

3. Torque reference limit

The output torque needs to be limited to protect the mechanism. Set the torque limit in HO7-07.

Flé:noc(’;lgn Pa’\rlzrrr:]eeter Setting Range Unit | Default Ef_frei:g;ve Property Cl\jl)gggl
0: Internal setting
1: External setting
(P-CL and N-CL selection)
Torque 2: External T-LMT setting
HO7| 07 (limit 3: Smaller of external setting 1 0 |Immediate [At stop PST
source and external T-LMT setting
(P-CL and N-CL selection)
4: Switchover between internal
setting and T-LMT setting

Allocate DlIs with the P-CL/N-CL function for selecting external forward/reverse torque limit.

Function | Function _ )
No. NETIE Description Setting Remarks
The torque limit source is switched over
based on the setting of HO7-07.
H07-07 = 1: Itis
Valid: External forward torque limit enabled
- o recommended
Invalid: Internal forward torque limit enabled
External HO07-07 = 3 and Al limit larger than external that the
FunIN.16 | P-CL forward L 9 logic of the
torque limit forward limit correspondin
q Valid: External forward torque limit enabled >SP 9
. L terminal be set
Invalid: Al torque limit enabled to level valid
H07-07 = 4: ’
Valid: Al torque limit enabled
Invalid: Internal forward torque limit valid
The torque limit source is switched over
based on the setting of HO7-07.
H07-07 = 1: Itis
Valid: External reverse torque limit enabled
. o recommended
Invalid: Internal reverse torque limit enabled
External _ s that the
HO7-07 = 3 and Al limit smaller than external .
FunIN.17 | N-CL reverse L logic of the
torque limit reverse limit corresponding
Valid: External reverse torque limit enabled :
; s terminal be set
Invalid: Al torque limit enabled to level valid
H07-07 = 4: ’
Valid: Al torque limit enabled
Invalid: Internal reverse torque limit valid

When the output torque is limited,

following table.

the DO terminal outputs the C-LT signal described in the
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Function No. it Description Setting Remarks
Name
Confirming torque limit
FunOUT.7 C-LT Torque limit Valid: Motor torque limited -

Invalid: Motor torque not limited

Allocate the functions and logics to DIs and DOs by setting the related function codes.

For example, when setting Al, specify T_LMT in H07-08, and then set the corresponding
relationship between the torque and the analog voltage.

When HO7-07 = 1, the external setting is triggered by the Dls with functions P-CL and N-CL,
and torque limit is implemented according to the values of H07-11 and HO7-12. When the
external torque limit or T_LMT value is larger than the internal limit value, the internal limit
value is used. That is, among all the limit conditions, the smallest limit value is used. During
forward rotation, the torque is limited to the positive value of |T_LMT]|; during reverse rotation,
the torque is limited to the negative value of |T_LMT]|.

Function| Parameter . . Effective Control
Code NETe Setting Range Unit | Default Time Property Mode
0: Internal setting
1: External setting (P-CL and
N-CL selection)
2: External T-LMT setting
Torque limit [3: Smaller of external setting )
Ho71 07 source and external T-LMT setting ) 0 Immediate | At stop PST
(P-CL and N-CL selection)
4: Switchover between
internal setting and T-LMT
setting
T-LMT 1: A1 .
HO7| 08 selection 2 A2 - 2 Immediate |At stop PST
Internal Durin
HO7 | 09 |forward 0.0-300.0 % | 300.0 [Immediate "9 PST
. running
torque limit
Internal Durin
HO7 [ 10 |reverse 0.0-300.0 % | 300.0 [Immediate "9 PST
. running
torque limit
External Durin
HO7 | 11 |forward 0.0-300.0 % | 300.0 [Immediate "9 PST
L running
torque limit
External Durin
HO7 [ 12 |reverse 0.0-300.0 % | 300.0 [Immediate "9 PST
L running
torque limit
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4.4 Check Before Running

Disconnect the servo motor from the load, the coupling connected to the motor shaft, and
other related components. To prevent potential risks, check that the servo motor can work
properly without load, and then connect the load.

Before running, check that the following requirements are met:
1. There is no obvious damage on the appearance of the servo drive.
2. The wiring terminals have been insulated.

3. There are no conductive objects such as screw or metal sheet or flammable objects inside
the servo drive, and there are no conductive objects around the wiring terminals.

B

The servo drive or external regen resistor is not placed on flammable subjects.

o

The wiring is complete and correct:
» Power cables, auxiliary power cables and grounding cable of the servo drive
« All control signal cables
« Limit switches and protection signals
6. The servo drive enable switch is in OFF state.
7. The power circuit is cut off, and the emergency stop circuit is ON.
8. The external voltage reference of the servo drive is correct.

When the host controller does not send the running reference, power on the servo drive. Then,
check that:

1. The servo motor can rotate properly without vibration or loud noise.

2. All parameter setting is correct. Unexpected actions may occur due to different mechanical
characteristics. Thus, do not set the parameters too large or small.

3. The bus voltage indicator and digital display are normal.
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4.5 Load Inertia Auto-tuning and Gain Adjustment

After completing the installation, wiring, and parameter setting correctly, commission the inertia
auto-tuning, rigid table, and vibration suppression.

Perform inertia auto-tuning (see section 4.5.1) to obtain the correct load inertia ratio. Then,
perform automatic gain adjustment (see section 4.5.2). If the effect is not good, perform
manual gain adjustment (see section 4.5.3). When using the notch to suppress the mechanical
resonance, you can set two resonance frequencies (see section 4.5.4). The following figure is
the general commissioning flowchart.

Figure 4-16 General commissioning flowchart

Complete the installation and wiring
correctly, and set H0O0-00, H02-00, DI/DO
parameters in groups HO3 and HO4,
electronic gear ratio and reference input
mode in group HO5.

v

Perform inertia auto-tuning (HOD-02, H08-15,
H09-05, H09-06, H09-07, and H09-08).

v

Perform automatic gain adjustment by using the
rigid table (H09-00 = 1).

Note that the manual setting of H08-00, H08-01,
H08-02, and HO7-05 is invalid in this mode.

v \
The mechanism repeats the operation to adjust Reduce the rigidity level or use the
the rigidity level based on the setting of H09-01. notch (H09-12 or H09-15).

Is there vibration?

No Perform manual gain adjustment (H09-00 = 0)
(H08-00, H08-01, H08-02, HO7-05, HO8-18, HO8-
19, H08-20, H08-21, and H08-22).

Is performance OK?

-100 -



1S620P User Manual Chapter 4 Running and Commissioning

4.5.1 Inertia Auto-tuning

Before performing automatic or manual gain adjustment, perform inertia auto-tuning to obtain
the actual load inertia ratio. The following figure is the inertia auto-tuning flowchart.

Figure 4-17 Inertia auto-tuning flowchart

After the wiring and basic setting are complete, the servo
drive enters the "rdy" state.

Note: To prevent accidents due to overtravel during inertia
auto-tuning, install the limit switches on the mechanical side
and ensure that the movable travel of at least one revolution
on the forward and reverse directions is allowed for the motor,

Is preset i("lfa":ﬁ ratio smaller Preset the inertia ratio in H08-15. l——

Does the
actual motor movable travel
satisfy the setting of H09-09?

Reduce the maximum speed for inertia
auto-tuning (H09-06).

Enter HOD-02, and the keypad displays the
inertia ratio set in H08-15.

Increase the value of H09-06 properly (the [« Set H09-05 to 1 5]

larger the value, the more accurate the ‘ ‘ ‘
auto-tuning result) Hold down the UP key, and the motor rotates in
the forward and then reverse directions

A repeatedly. After you release the key, the motor
coasts to stop. It is similar when you hold down
the DOWN key.

The keypad dlsplays the obtained inertia ratio.

Does the displayed inertia

ratio change? Increase the inertia ratio in H08-15. [ —

Does the displayed
inertia ratio become stable after
repeated operations?

Is long-travel running
supported?

Can the

speed for inertia aut6=

tuning (H09 06) be increased
?

The inertia auto-tuning may not be
supported. Manually set the inertia
ratio or contact Inovance.

Hold down the SET key until the keypad
displays "SAVE", and then the obtained inertia
ratio is written to H08-15. Then, release the key

and exit HOD-02.
\—b End

* When H08-15 = 1 (default value), the actual speed may not reach the reference due to too
small inertia ratio, and the auto-tuning will fail. In this case, you need to re-set H08-15. It is
recommended that H08-15 be set to 5 initially and then be increased gradually so that the
auto-tuning can be performed successfully.

»  For offline inertia auto-tuning, the triangular wave mode is suggested. For scenarios with
poor auto-tuning effect, the step rectangular wave mode is suggested.

*  When H09-05 = 1, pay attention to the mechanical travel and prevent accidents due to
overtravel during offline inertia auto-tuning.

-101 -



Chapter 4 Running and Commissioning 1IS620P User Manual

The related function code is set in the following table.

Function . . Effective Control
Code Parameter Name | Setting Range Unit | Default Time Property Mode
0: Positive and
Hos | 05 Offline |r?ert|a negative triangular B 0 Immediate |At stop PST
auto-tuning mode |wave mode
1: Jog mode
Maximum speed
HO09 | 06 |for inertia auto- 100-1000 rpm 500 |Immediate |At stop PST
tuning
Time constant of
Hog | o7 [acceleratingto 1, g, ms | 125 [Immediate |Atstop | PST
max. speed for
inertia auto-tuning
Hog | og |Interval afteran g, 46444 ms | 800 [Immediate |Atstop | PST
inertia auto-tuning
Motor revolutions
HO09 | 09 |for an inertia auto-|0.00—2.00 Rev - - At display| PST
tuning

The conditions for successful inertia auto-tuning are as follows:

The actual maximum speed of the motor is larger than 150 RPM.

The actual acceleration rate during acceleration/deceleration is higher than 3000 rpm/s.
The load torque is stable without dramatic change.

A maximum of 120 times of inertia can be auto-tuned.

The auto-tuning may fail when the mechanical rigidity is very low or the back clearance of
the transmission mechanism is large.

4.5.2 Automatic Gain Adjustment

The automatic gain adjustment is performed as follows:

Set H09-00 to 1, and send a reference to make the servo motor rotate. Observe the running
and meanwhile adjust the setting of H09-01 until the satisfactory effect is achieved. If the effect
is unsatisfactory anyway, perform manual gain adjustment.

Pay attention to the following aspects during automatic gain adjustment:

When the rigid table is valid, H08-00, H08-01, H08-02, and H07-05 are set automatically
based on the rigidity level in H09-01, and the manual setting of these four parameters are
invalid.

When the rigidity level is increased, resonance may occur. Use a notch to suppress the
resonance (see section 4.5.4).

Increase the rigidity level gradually to prevent vibration due to abrupt increase of the
rigidity level.

Check whether there is margin for the gain to prevent the situation in which the servo
system approaches the unstable state.
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Function | Parameter . . Effective Control
Corle N Setting Range Unit | Default Time Property Mode
0: Disabled, manual adjusting
1: Standard mode, gain
parameters automatically
Auto- adjusted based on rigidity Durin
HO9 | 00 |adjusting |table - 0 Immediate "9 PST
. I . running
mode 2: Positioning mode, gain
parameters automatically
adjusted based on rigidity
table
Rigidity )
Ho9 | 01 [level 0-31 - | 12 |immediate [P | psT
. running
selection
Recommended .
Rigidity Level Type of Load Mechanism
Level 4 to level 8 Large-scale machinery
Level 8 to level 15 Applications with low rigidity such as belt
Level 15 to level 20 Appllcatlons_wnh high rigidity such as ball
screw and direct-connected motor

4.5.3 Manual Gain Adjustment
Set H09-00 to 0 and then manually adjust the related parameters.

When the position loop gain and speed loop gain are increased, the system response
becomes faster, but too large gains cause instability. In addition, when the load inertia ratio is
basically correct, the speed loop gain and position loop gain must meet the following condition
to guarantee system stability:

1 H08-00 [Hz]

3~ H08-02[Hz] ~

Increasing the torque reference filter time in H07-05 helps suppress the mechanical resonance
but reduces the system response. The filter time must not be increased randomly and must
meet the following condition:

1000
HOB-00 <= Jtx Ho7-05x 4
Function . . Effective Control
Code Parameter Name| Setting Range Unit Default Time Property Mode
. ) During
HO08| 00 |Speed loop gain |0.1-2000.0 Hz 25.0 |Immediate ) PS
running
Speed loop Durin
HO08| 01 |integral time 0.15-512.00 ms 31.83 |Immediate 9 PS
running
constant
Hog| o2 [Positionoop 14 5 5600.0 Hz 400 |Immediate |PUN9 P
gain running
Torque reference Durin
HO7| 05 |filter time 0.00-30.00 ms 0.79 |Immediate 9 PST
running
constant
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4.5.4 Notch

The mechanical system has a certain resonance frequency. If the gain is too high, resonance
around the resonance frequency may occur, and a notch can be used to solve the problem.
The notch reduces the gain of the specified frequency to suppress the mechanical resonance.
Therefore, the gain can be set higher than that without using the notch.

A total of four notches can be used, and each has three parameters, frequency, width level,
and attenuation level. When the frequency is the default value 4000 Hz, the notch is actually
invalid. The 1st and 2nd notches are manual notches, and their parameters need to set
manually. The 3rd and 4th notches are self-adaptive notches, and their parameters are set
automatically by the servo drive; if the self-adaptive mode is disabled, you can also set these
two notches manually.

The mode of the self-adaptive notch is determined in H09-02. When H09-02 = 1, only the 3rd
notch is valid; when the servo is enabled and detects resonance, the parameters of the 3rd
notch are set automatically to suppress the resonance. When H09-02 = 2, both 3rd and 4th
notches are valid, and their parameters can be set automatically.

The self-adaptive notch is preferred during the use. If the self-adaptive notch cannot produce
satisfactory performance, use the manual notch. When using the manual notch, set the
frequency to the actual resonance frequency, which is obtained by the mechanical feature
analysis tool of the background software. Use the default value 2 of the width level. Adjust the
depth level based on the actual conditions. The smaller the value is, the better the resonance
suppression result is. The larger the value is, the worse the resonance suppression result is.
If the depth level is set to 99, the resonance suppression almost does not work. Reducing the
depth level enhances the suppression result, but causes phase lag and system instability. Do
not reduce the depth level if not necessary.

More precautions about the notch are as follows:
*  The notch can be used in only the speed control and position control modes.

*  When H09-02 is always 1 or 2, the updated parameters of the self-adaptive notch are
automatically written to EEPROM every 30 minutes, and the update within 30 minutes is
not written to EEPROM.

*  When H09-02 is set to 0, the current parameters of the self-adaptive notch will keep
unchanged. After the self-adaptive notch is used for suppression and the system becomes
stable for a certain period, you can set H09-02 to 0 to fix the parameters of the self-
adaptive notch.

» Itis recommended that at most two notches work at the same time. Otherwise, the
resonance may become severe.

*  When the resonance frequency is below 300 Hz, the suppression effect of the self-
adaptive notch may degrade.

*  When the resonance cannot be cleared after a long time use of the self-adaptive notch,
disable the servo drive.

-104 -



1S620P User Manual

Chapter 4 Running and Commissioning

The related function code is set in the following table.

Function Parameter . . Effective Control
Code Name Setting Range Unit | Default Time Property Mode
0-4
0: Self-adaptive notch
not updated
1: Only one notch (3rd
notch) valid
Working mode |2: Both notches (3rd Durin
HO09| 02 |of self-adaptive |and 4th notches) valid - 0 Immediate runnir? PST
notch 3: Only detect 9
resonance frequency
(displayed in H09-24),
not update parameters
4: Restore parameters
to default setting
1st notch ) During
HO09| 12 50-4000 Hz | 4000 |Immediate ) PS
frequency running
Hog| 13 |1stnotchwidth g 54 - | 2 [immediate P9 | ps
level running
Hog| 14 |1Stnoteh depth 1g_gq - | o |Immediate [P | ps
level running
Hog| 15 |2nd notch 50-4000 Hz | 4000 |Immediate (P49 | ps
frequency running
Hog| 16 [2nd notch width 15 54 - | 2 [immediate P9 | ps
level running
Hog | 17 |2nd noteh depth 1o gq - | o |Immediate [P | ps
level running
Hog | 1g |3rd notch 50-4000 Hz Hz | 4000 |Immediate (P49 | ps
frequency running
Hog| 19 [3rd noteh widih 1o 54 - | 2 |Immediate [P | ps
level running
Hog| 20 |31d notch depth 14 o4 - | 0 |immediate |PUTN9 | pg
level running
Hog| 21 | #h noteh 50-4000 Hz | 4000 |Immediate [N | ps
frequency running
Hog| 22 [#h notchwidth 15 5, - | 2 |immediate [PU"M9 | ps
level running
Hog| 23 |4h notch depth 14 o4 | 0 [immediate |PUTN9 | pg
level running
Obtained At
HO09| 24 |resonance 0-2 Hz 0 - ) PS
f display
requency
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Chapter 5 Background Software

The background software 1S-Opera is provided at www.inovance.cn for free download and
use. Install a communication cable (S6-L-T00-3.0), and then the PC can communicate with
the servo drive. You can also make the communication cable yourself, and connect the cable
according to the instructions in chapter 3.

The 1S-Opera supports the following functions:

Oscilloscope for detecting and saving instantaneous data during running of the servo
system

Electronic cam, whose parameters can be set in graphical form (supported only by certain
servo drive models)

Parameter management, including reading and downloading of parameters in batches
Database which can recognize customized function codes
Inertia auto-tuning

Mechanical feature analysis, which can analyze the resonance frequency of the
mechanical system

Jog running, which supports position references to make the motor repeat forward and
then reverse running

Gain adjustment, which supports the operation of adjusting the rigidity level and simple
motion information monitoring

Supporting the WindowsXP and Windows7 operating systems. For details on how to use
the 1S-Opera, see the I1S-Opera help manual.
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Chapter 6 Troubleshooting

6.1 During Startup

6.1.1 Position Control

S?t::t?:?) Phe::rl#;non Cause Confirming Method
1. The control After disconnecting CN1, CN2, CN3 and CN4,
power voltage is |  the fault persists.
The LED abnormal. Measure the AC voltage between L1C and L2C.
display is not 2 Th -
on or does not|4- ' N€ program | ) o
Connect the display Ry burning terminal Cr:]eckdwhether the program burning terminal is
control power " |is shorted. shorted.
and main 3. The servo
power RST. drive is faulty.

The operation
panel displays
"Er.xxx".

Refer to section 6.2 to eliminate the fault.

m After the preceding causes are removed, the operation panel should display "Rdy".

Set the servo
enabled
signal (S-ON)
to ON.

The operation
panel displays
"Er.xxx".

Refer to section 6.2 to eliminate the fault.

The shaft

of the servo
motor is in the
free running
state.

Switch over the operation panel to the display of
servo state and view whether the operation panel
displays "Rdy" rather than "Run".

Check whether any parameter in groups HO3 and
H17 is allocated with the DI function 1 FunIN1:
S-ON: (servo enabled). If yes, check that the

1. The sevo corresponding Dl is set to ON. If not, allocate the
enabled signal is : .
. . function and set the corresponding DI to ON.
ineffective.
If a parameter in group HO3 has been allocated
with the FunIN1: S-ON function and the
corresponding Dl is ON, but the operation panel
still displays "Rdy". In this case, check whether
the DI terminal is connected correctly by referring
chapter 3 Wiring of Servo System.
* Check whether H02-00 is 1. If it is set to 2
2. Control ]
. (torque mode), the motor shaft must be in the
mode selection .
incorrect free running state because the default torque

reference is 0.

m After the preceding causes are removed, the operation panel should display "Run".
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During
Startup

Fault
Phenomenon

Cause

Confirming Method

Input the
position
reference.

The servo
motor does
not rotate.

The input
reference pulse
counter (HOB-
13)is 0.

The high/low-speed pulse input terminal is wired
incorrectly.

When H05-00 = 0 (pulse reference is the main
position reference source), check whether the
high/low-speed pulse input terminal is wired
correctly by referring to Chapter 3 Wiring of Servo
System. Meanwhile, check whether the setting of
H05-01(Reference pulse selection) is matched.

The position reference is not input.

Check whether the DI function FunIN.13: INHIBIT
(pulse input forbidden) or FunIN.37: Pulselnhibit
(pulse reference forbidden) is used.

When H05-00 = 0 (pulse reference is the main
position reference source), the host computer or
other pulse generator does not output pulses.
Check whether there are pulses into the high/
low-speed pulse input terminal. Please refer to
Chapter 3 Wiring of Servo System.

When H05-00 = 1 (step reference is the main
position reference source), check whether HO5-
05 (step size) is 0. If not, check whether the DI
function FunIN.20: PosStep (DI position step
reference) has been allocated and whether the
logic of the corresponding terminal is effective.

When H05-00 = 2 (multi-position reference is the
main position reference source), check whether
parameters in group H11 are set correctly. If
yes, check whether the DI function FunIN.28:
PosInSen (internal multi-position enable) has
been allocated and whether the logic of the
corresponding terminal is effective.

If the interruption fixed length function is used,
check whether H05-29 (interruption fixed length
unlock) is 1 (enabled). If yes, check whether the
DI function FunIN.29: XintFree (interruption fixed
length cleared) is used.
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During Fault "
Startup Phenomenon Cause Confirming Method
* When H05-00 = 0 (pulse reference is the main
position reference source), check whether the
setting of H05-15 (reference pulse form) is
consistent with the actual pulse input. If not, it
indicates that H05-15 is set incorrectly or the
terminal is wired incorrectly.
« When HO05-00 = 1 (step reference is the main
The servo The input position reference source), check whether H05-
Input the motor rotates |reference pulse 05 (step size) is positive or negative.
position in the reverse |counter (HOB- |+ When H05-00 = 2 (multi-position reference is the
reference.  |direction. 13) is negative. main position reference source), check whether
each displacement is positive or negative.
* Check whether the DI function FunIN.27:
PosDirSel (position reference direction) has
been allocated and , whether the logic of the
corresponding terminal is effective.
* Check whether H02-02 (rotating direction) is set
correctly.
m After the preceding causes are removed, the servo motor can rotate.
Ih:er(?ti);or:ot The gainis set |+ Perform automatic gain adjustment based on
P unreasonably. section 4.5.2 Automatic Gain Adjustment.
steady.
The servo « If the servo motor can run safely, perform the
motor jitters | The motor The load inertia inertia auto-tuning based on section 4.5.1 Inertia
at low speed. [shaft vibrates |ratio (H08-15)is | Auto-tuning.
left and right. |too large. « Perform automatic gain adjustment based on
section 4.5.2 Automatic Gain Adjustment.
m After the preceding causes are removed, the servo motor can run normally.
The servo I::atisfacto « Confirm the input reference pulse counter (HOB-
Positioning " ry 13), the feedback pulse counter (HOB-17) and
system runs |. position . o —
inaccurate IV the mechanical stop position. For the confirming
normally. deviation is
steps, see the procedure below.
generated.
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The procedure of removing the cause of positioning inaccurate is as follows:
The following figure shows the positioning control schematic diagram.

Figure 6-1 Positioning control schematic diagram

Position reference Servo drive
output device
Count value of output Input reference Machlne
position references pulse counter »| Electronic » Servo { Servo
F2(1)l)lt Pin: HOB-13 gear ratio control | motor
2
@ Mechanlcal stop
position PL
4
A ( )
Feedback pulse
counter
Servo enabled signal "\ Pf: HOB-17
E AR S-ON ®) Encoder
orward/Reverse
overtravel switch N N
P-OT/N-OT B
Position error AN
clearing signal —

When positioning is inaccurate, check the four signals in Figure 6-1.

1. Count value of output position references Pout of the position reference output device
(host computer or internal parameters of the drive)

2. The input reference pulse counter Pin received by the servo drive, corresponding to HOB-
13

3. The accumulative feedback pulses from the encoder, corresponding to HOB-17
4. Mechanical stop position PL

There are three causes resulting in inaccurate positioning, corresponding to A, B and C in
Figure 6-1.

A: The counting of input position reference is incorrect because the cable connecting the
position reference output device (host computer) and the servo drive is affected by noise.

B: The input position reference is interrupted during the motor running. This is because, the
servo enabled signal (S-ON) is set to OFF, the forward/reverse overtravel switch signal (P-OT
or N-OT) is ON and the position deviation clearing signal (CIrPosErr) is ON.

C: Mechanical position slides between the machine and the servo motor.
In the prerequisite of no occurrence of position deviation, the following relationships exist.
»  Pout = Pin, count value of output position references = Input position reference counter

» Pin x electronic gear ratio = Pf, Input position reference counter x electronic gear ratio =
accumulative feedback pulses

+ Pfx AL = PL, accumulative feedback pulses x corresponding load displacement of one
position reference = mechanical stop position
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If inaccurate positioning occurs, perform as follows:

a.

Pout # Pin

To remove the cause A, do as follows:

1)

2)

3)

4)

b.

Check whether the pulse input terminal (low-speed or high-speed pulse input terminal) is
connected with shielded twisted pair (STP) cable.

If the open-collector input mode is selected for the low-speed pulse input terminal, change
into differential input mode.

Connect cable the pulse input terminal separately from main circuits (L1C/L2C, R/ S/ T, U/
VI W).

If the low-speed pulse input terminal is selected, increase the filter time of low-speed
pulse input pin (HOA-24). If the high-speed pulse input terminal is selected, increase the
filter time of high-speed pulse input pin (HOA-30).

Pin x electronic gear ratio # Pf:

To remove the cause B, do as follows:

1

2)

C.

Check whether a fault occurs during running, which results in that the servo drive stops
but not all references are executed.

If the cause is that the position deviation cleared signal (CIrPosErr) is effective, check
whether the position deviation clearing mode (H05-16) is reasonable.

Pfx AL # PL:

To remove the cause C, do as follows:

1)

Check the mechanical connections and find the sliding position.
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6.1.2 Speed Control

SDt:?tTJ% Pherf:rl;tnon Cause Confirming Method
After disconnecting CN1, CN2, CN3 and CN4,
1. The control the fault remains.
power voltage is
abnormal Measure the AC voltage between L1C and
The LED ' L2C.
display is not 2. The program
on or does not < . i inal i
Connect the dieplay Ry buning terminal C:er(t:kdwhether the program burning terminal is
cor&t/rol F’C(;)Wef ' is shorted. shorted.
L1C/ L2
and main 3. The servo
power RST. drive is faulty.

The operation
panel displays
"Er.xxx".

Refer to section 6.2 to eliminate the fault.

m After the preceding causes are removed, the operation panel should display "Rdy".

Set the servo
enabled
signal (S-ON)
to ON.

The operation
panel displays
"Er.xxx".

Refer to section 6.2 to eliminate the fault.

The shaft of
the servo motor
is in the free
running state.

Switch over the operation panel to the display
of servo state and view whether the operation
panel displays "Rdy" rather than "Run".

Check whether any parameter in groups HO3
and H17 is allocated with the DI function
1 FunIN1: S-ON (servo enabled). If yes,

1. The servo check whether the corresponding Dl is set to
enabled signal is ON. If not, allocate the function and set the
ineffective. corresponding DI to ON.
If a parameter in group HO3 has been allocated
with the FunIN1: S-ON function and the
corresponding DI is ON, but the operation
panel still displays "Rdy". In this case, check
whether the DI terminal is connected correctly
by referring Chapter 3 Wiring of Servo System.
* Check whether H02-00 is 0. If it is set to 2
2. Control ’
. (torque mode), the motor shaft must be in the
mode selection )
incorrect free running state because the default torque

reference is 0.

m After the preceding causes are removed, the operation panel should display "Run".
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During
Startup

Fault
Phenomenon

Cause

Confirming Method

Input the
speed
reference.

The servo
motor does not
rotate or the
motor speed is
abnormal.

The speed
reference (HOB-
01)is 0.

The Al wiring is incorrect.

When the speed reference is input through Al,
check whether the Al input channel is selected
correctly and check whether the Al is wired
correctly by referring to Chapter 3 Wiring of
Servo System.

The speed reference selection is incorrect.

Check whether H06-02 (speed reference
selection) is set correctly.

The speed reference is not input or abnormal.

When Al is selected to input the speed
reference, check whether the Al related
parameters in group HO3 are set correctly first.
Then check whether the input voltage is correct
by observing the voltage on oscilloscope or
viewing the Al sampling voltage in HOB-21 or
HOB-22.

When digital setting is used to set the speed
reference, check whether H06-03 (keypad
setting value of speed reference) is set
correctly.

When multi-speed is used to set the speed
reference, check whether the parameters in
group H12 are set correctly.

When communication is used to set the speed
reference, check whether H31-09 (speed
reference set via communication) is set
correctly.

When jog speed reference is used to set the
speed reference, check whether H06-04 (jog
speed setting value) is set correctly, whether
the DI functions FunIN.18: JOGCMD+ (forward
jog) and FunIN.19: JOGCMD- (reverse jog)
have been allocated and whether the logic of
corresponding Dls is effective.

Check whether H06-05 (acceleration ramp
time constant of speed reference) and HO6-
06 (deceleration ramp time constant of speed
reference) are set correctly.

Check whether the DI function FunIN.12:
ZCLAMP (zero clamp function) is misallocated
and whether the logic of corresponding Dl is
effective.
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During
Startup

Fault
Phenomenon

Cause

Confirming Method

Input the
speed
reference.

The servo
motor rotates
in the reverse
direction.

The speed
reference (HOB-
01) is negative.

When Al is selected to input the speed
reference, check whether the polarity of input
signal is reversed.

When digital setting is used to set the speed
reference, check whether H06-03 (keypad
setting value of speed reference) is smaller
than 0.

When multi-speed is used to set the speed
reference, check whether the speed references
in group H12 are positive or negative.

When communication is used to set the speed
reference, check whether H31-09 (speed
reference set via communication) is smaller
than 0.

When jog speed reference is used to set the
speed reference, check the value of H06-04
(jog speed setting value). Then check whether
the effective logic of DI functions FunIN.18:
JOGCMD+ (forward jog) and FunIN.19:
JOGCMD- (reverse jog) matches the predicted
rotating direction.

Check whether the DI function FunIN.26:
SpdDirSel (speed reference direction) has
been allocated and whether the logic of
corresponding Dl is effective.

Check whether H02-02 is set correctly.

m After the preceding causes are removed, the servo motor can rotate.

The servo
motor jitters
at low speed.

The motor
speed is not
steady.

The gain is set
unreasonably.

Perform automatic gain adjustment based on
section 4.5.2 Automatic Gain Adjustment.

The motor shaft
vibrates left and
right.

The load inertia
ratio ((HO8-15) is
too large.

If the servo motor can run safely, perform the
inertia auto-tuning based on section 4.5.1
Inertia Auto-tuning.

Perform automatic gain adjustment based on
section 4.5.2 Automatic Gain Adjustment.
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6.1.3 Torque Control

During Startup Phe::rﬂ;non Cause Confirming Method
1. The control  After disconnecting CN1, CN2, CN3 and CN4,
power voltage is | the fault remains.
The LED abnormal. * Measure the AC voltage between L1C and L2C.
display is not > Th
Connectthe [N ©F does not b-urnis p{g?nrq?;; » Check whether the program burning terminal is
display Rdy. | 9 shorted.
control power is shorted.
L1C/ L2C and 3. The servo
main power :
RST. P drive is faulty.

The operation
panel displays
"Er.xxx".

Refer to section 6.2 to eliminate the fault.

m After the preceding causes are removed, the operation panel should display

"Rdy".

Set the servo
enabled signal
(S-ON) to ON.

The operation
panel displays
"Er.xxx".

Refer to section 6.2 to eliminate the fault.

The shaft

of the servo
motor is in the
free running
state.

The servo
enabled signal is
ineffective.

Switch over the operation panel to the display
of servo state and view whether the operation
panel displays "Rdy" rather than "Run".

Check whether any parameter in groups

HO03 and H17 is allocated with the FunIN1:
S-ON (servo enabled). If yes, check that the
corresponding Dl is set to ON. If not, allocate
the function and set the corresponding DI to ON.

If a parameter in group HO3 has been is
allocated with the FunIN1: S-ON function and
the corresponding DI is ON, but the operation
panel still displays "Rdy". In this case, check
whether the DI terminal is connected correctly
by referring Chapter 3 Wiring of Servo System.

m After the preceding causes are removed, the operation panel should display

"Run".
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Input the
torque
reference

The servo
motor does not
rotate.

The internal
torque reference
(HOB-02) is 0.

The Al wiring is incorrect.

When the torque reference is input through
Al, check whether the Al is wired correctly by
referring to Chapter 3 Wiring of Servo System.

The torque reference selection is incorrect.

Check whether H07-02 (torque reference
source) is set correctly.

The torque reference is not input

When Al is selected to input the torque
reference, check whether the Al related
parameters in group HO3 are set correctly first.
Then check whether the input voltage is correct
by observing the voltage on oscilloscope or
viewing the Al sampling voltage in HOB-21 or
HOB-22.

When digital setting is used to set toque
reference, check whether H07-03 (keypad
setting value of torque reference) is 0.

When communication is used to set toque
reference, check whether H31-11 (torque
reference set via communication) is 0.

The servo
motor rotates
in the reverse
direction.

The internal
torque reference
(HOB-02) is
negative.

When Al is selected to input the torque
reference, check whether the polarity of input
signal is reversed. You can confirm the condition
by using an oscilloscope or viewing HOB-21 or
HOB-22.

When digital setting is used to set the speed
reference, check whether HO7-03 (keypad
setting value of torque reference) is smaller than
0.

When communication is used to set toque
reference, check whether H31-11 (torque
reference set via communication) smaller than
0.

Check whether the DI function FunIN.25:
ToqgDirSel (torque reference direction) has been
allocated and whether the logic of corresponding
Dl is effective.

Check whether H02-02 is set correctly.

m After the preceding causes are removed, the servo motor can rotate.

The servo
motor jitters at
low speed.

The motor
speed is not
steady.

The gain is set
unreasonably.

Perform automatic gain adjustment based on
section 4.5.2 Automatic Gain Adjustment.

The motor
shaft vibrates
left and right.

The load inertia
ratio (H08-15) is
too large.

If the servo motor can run safely, perform the
inertia auto-tuning based on section 4.5.1 Inertia
Auto-tuning

Perform automatic gain adjustment based on
section 4.5.2 Automatic Gain Adjustment.
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6.2 During Running

6.2.1 Fault and Alarm Code List

Fault and Alarm Grading

The faults and alarms are graded into the following four levels based on the degree of severity:

No.1 non-resettable fault
No.1 resettable fault
No.2 resettable fault

No.3 resettable alarm

"Resettable” means that the operating panel stops display of the fault/alarm once the reset
signal is input. To reset a fault/alarm, set HOD-01 = 1 (fault reset enabled) or set the DI terminal
allocated with the function FunIN.2 (ALM-RST) to ON.

To reset No.1 fault and No.2 fault, cut off the servo enabled signal (set S-ON to OFF) and
then set HOD-01 = 1 or set the DI terminal allocated with the function FunIN.2 (ALM-RST)
to ON.

To reset No.3 alarm, set HOD-01 = 1 or set the DI terminal allocated with the function
FunIN.2 (ALM-RST) to ON.

Note

Some faults/alarms can only be reset after the cause is removed by modifying related parameter
setting. The parameter modification will not become effective until you re-connect the control
power (L1C, L2C) or stop the servo drive. In the scenario where you need to stop the servo drive,
set the servo enabled signal (S-ON) to OFF. Once the modification becomes effective, the servo
drive can run normally.

When faults/alarms (Er.610, Er.620, Er.630, Er.650, Er.690, Er.909, Er.922) occur, stop the drive
and remove the cause, wait for 30 minutes and then start running the drive again.

| Related function parameter

Function | Parameter Effective

Setting Range Function Description Property Default

Code Name Time

HOD| 01 |Fault reset

When a resettable fault/
alarm occurs, set HOD-01 to

0-No operation 1 to reset it. When resetting |At stop |[Immediate 0

1: Enabled is completed, immediately
set HOD-01 to 0.
| Related function
No. Function Symbol [ Function Name Description

FunIN.2 |ALM-RST effective rather than high/low level effective.

When this function is used, the logic of the

Fault/Alarm reset corresponding terminal is rising/falling edge

signal Ineffective: Not reset fault/alarm

Effective: Reset fault/alarm
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B Fault and Alarm Records

The servo drive has the function of recording faults and alarms. It can record the names of the
recent ten faults and alarms and the drive state parameters at the occurrence of these faults
and alarms. If a fault or an alarm occurs five times recently, the servo drive records the fault/
alarm only once.

After the fault/alarm is reset, the servo drive still records the fault/alarm. To clear the fault/
alarm record, use the system initialization function (H02-31 = 1 or 2).

You can select the fault/alarm record No. in HOB-33, view the corresponding fault/alarm code
in HOB-34 and view related drive state parameters in HOB-35 to HOB-42. For details of these
parameters, refer to Chapter 3 Wiring of Servo System. If no fault occurs, the operation panel
displays Er.000 in HOB-34.

When you view fault/alarm code in HOB-34, the operation panel displays "Er.xxx", where
"xxx" is the fault/alarm code. When you read HOB-34 through the servo debugging platform
of Inovance or communication, the decimal data must be converted to hexadecimal data. The
following table gives examples of data conversion.

Er.xxx HOB-34 (Decimal) HOB-34 (Hex) Description
- > 001 o Fa et
= orene B0 |50 A code

B Fault/Alarm DO Output
The servo drive can output the current highest-level fault/alarm code.

To implement the fault/alarm DO output function, allocate three DO terminals with DO functions
FunOUT.12: ALMO1 (3-digit fault code output), FunOUT.13: ALMO2 (3-digit fault code output)
and FunOUT.14: ALMO3 (3-digit fault code output). When different faults/alarms occur, the
level of the three DOs changes.

ALMO1, ALMO2 and ALMO3 are shorted as AL1, AL2 and AL3, respectively.
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a. No.1 non-resettable fault

. DO Outputs
Display Fault Name Fault Type | Resettable
AL3 AL2 AL1

Er101 Groups HO2 and above NO .1 No 1 1 1
parameters abnormal

Er102 |Programmable logic NO.1 No 1 1 1
configuration fault

Er104 |"rogrammable logic NO.1 No 1 1 1
interruption fault

Er.105 (Internal program abnormal NO.1 No 1 1 1

Er.108 |Parameter storage fault NO.1 No 1 1 1

Er.111 |Internal fault NO.1 No 1 1 1

Er.120 [Product model matching fault NO.1 No 1 1 1
Data check error or no

Er.136 [parameter stored in the motor NO.1 No 1 1 1
ROM

Er.200 |Overcurrent 1 NO.1 No 1 1

Er.201 |Overcurrent 2 NO.1 No 1 1

Er20g |FPCGAsystem sampling NO.1 No 1 1 0
operation timeout

Er.210 |[Output to-ground short-circuit NO.1 No 1 1 0

Er.220 |[Phase sequence incorrect NO.1 No 1 1 0

Er.234 |Runaway NO.1 No 1 1 0

Er.430 [Control power undervoltage NO.1 No 0 1 1

Er.740 |Encoder interference NO.1 No 1 1 1

Er.834 |AD sampling overvoltage NO.1 No 1 1 1

Er835 High-accuracy AD sampling NO.1 No 1 1 1
fault

Er.A33 |Encoder data abnormal NO.1 No 0 1 0

ErA34 Encoder communication check NO 1 No 0 1 0
abnormal

Er.A35 |Z signal lost NO.1 No 0 1 0

Note

1 indicates effective and 0 indicates ineffective. They do not indicate the high/low level of DO
terminals.
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b. No.1 resettable fault

) DO Outputs
Display Fault Name Fault Type | Resettable
AL3 AL2 AL1
Er130 Different Dl_s allocated with the NO.1 Yes 1 1 1
same function
Er131 | Numberof DO functions NO.1 Yes 1 1 1
exceeding the limit
Er.207 | Shaft D/Q current overflow NO.1 Yes 1 1 0
Er.400 | Main circuit overvoltage NO.1 Yes 0 1 1
Er.410 | Main circuit undervoltage NO.1 Yes 1 1 0
Er.500 | Servo motor overspeed NO.1 Yes 0 1 0
Er.602 | Angle auto-tuning failure NO.1 Yes 0 0 0

c. No.2 resettable fault

DO Outputs
Display Fault Name Fault Type | Resettable
AL3 AL2 AL1
Er.121 |Invalid servo ON command NO.2 Yes 1 1 1
Er.300 | Internal fault NO.2 Yes 1 0 0
Er.420 | Power cable phase loss NO.2 Yes 0 1 1
Er.510 | Pulse output overspeed NO.2 Yes 0 0 0
Er.610 | Servo drive overload NO.2 Yes 0 1 0
Er.620 | Motor overload NO.2 Yes 0 0 0
Er630 Overheat protection of locked- NO.2 Yes 0 0 0
rotor motor
Er.650 |Heat sink overheat NO.2 Yes 0 0 0
Er.B0O Position feedback error too NO.2 Yes 1 0 0
large
Er.B01 | Pulse input abnormal NO.2 Yes 1 0 0
ErB02 Positign feedback error too NO.2 Yes 1 0 0
large in full closed-loop
ErB03 Electropic gear-raltio setting NO.2 Yes 1 0 0
exceeding the limit
Er.D03 | CAN communication interrupted NO.2 Yes 1 0 1
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d. No.2 resettable alarm

. DO Outputs
Display Alarm Name Fault Type | Resettable
AL3 AL2 AL1
Er110 S_et_t|_ng error of frequency- NO.3 Yes 1 1 1
division pulse output
Er.601 | Home return timeout NO.3 Yes 0 0 0
Er.831 | Al zero drift too large NO.3 Yes 1 1 1
Er.900 | DI emergency braking NO.3 Yes 1 1 1
Er.909 | Motor overload NO.3 Yes 1 1 0
Er.920 | Regen resistor overload NO.3 Yes 1 0 1
Er.922 The external regen resistor too NO.3 Yes 1 0 1
small
Er.939 | Motor power cable breaking NO.3 Yes 1 0 0
Er.941 Parameter modification taking NO.3 Yes 0 1 1
effect only after re-power-on
Er.942 Parameter storage too NO.3 Yes 0 1 1
frequent
Er.950 | Forward overtravel NO.3 Yes 0 0 0
Er.952 | Reverse overtravel NO.3 Yes 0 0 0
Er.980 | Encoder internal fault NO.3 Yes 0 0 1
Er.990 | Power input phase loss NO.3 Yes 0 0 1
Er.994 | CAN address conflict NO.3 Yes 0 0 1
Er.A40 | Motor auto-tuning failure NO.3 Yes 0 1 0
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6.2.2 Troubleshooting

1. Er.101: Groups H02 and above parameters abnormal

Cause:

» Total number of function codes changes, which generally occurs after software update.

* The actual values of groups H02 and above parameters exceed the limit, which generally
occurs after software update.

Cause

Confirming Method

Corrective Action

1. The control
power voltage drops
instantaneously.

Check whether it is in the
process of cutting off the
control power (L1C, L2C) or
whether instantaneous power
failure occurs.

Restore the default setting (H02-31 =
1), and write the parameters again.

Measure whether the control
power voltage on the non-drive
side is within the following
specifications:

220V drive:
Effective value: 220 to 240 V

Allowed error: -10% to 10%
(198 to 264 V)

380 V drive:
Effective value: 380 to 440 V

Allowed error: -10% to 10%
(34210 484 V)

Increase the power capacity or replace
with large-capacitance power supply,
restore the default setting (H02-31 =
1), and write the parameters again.

2. Instantaneous power
failure occurs during
parameter storage

Check whether instantaneous
power failure occurs during
parameter storage.

Re-power on the system, Restore the
default setting (H02-31 = 1), and write
the parameter again.

3. The times of
parameter writing
within a certain period
exceeds the limit.

Check whether parameter
update is performed frequently
from the host controller.

Change the parameter writing method
and write parameters again.
If the servo drive is faulty, replace it

4. The software is
upgraded.

Check whether the software is
upgraded.

Set the servo drive model and motor
model again, and restore the default
setting (H02-31 = 1).

5.The servo drive is
faulty.

If the servo drive is powered off
and powered on gain several
times and the default setting is
restored, but the fault remains,
it indicates that the servo drive
is faulty.

Replace the servo drive.
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2. Er.102: Programmable logic configuration fault
Cause:
* The FPGA software version and the MCU software version do not match.

* The FPGA or MCU related hardware is damaged, resulting in communication failure
between the MCU and FPGA.

Cause Confirming Method Corrective Action

» View the MCU software version (H1-00)
and the FPGA software version (H1-01)
through the operating panel or the drive
debugging platform of Inovance. Check
whether the non-zero numbers of the
most significant bit of the versions are
consistent.

Contact Inovance for
technical support. Update
matching FPGA or MCU
software.

1. The FPGA and MCU
versions do not match.

* The fault remains after the drive is
2. The FPGA is faulty. powered off and powered on again Replace the servo drive.
several times

3. Er.104: Programmable logic interruption fault

To distinguish fault phenomenon, the servo drive displays different internal fault codes under
the same fault code. You can view these internal fault codes in HOB-44.

Cause:
¢ Access to the MCU or FPGA times out.

Cause Confirming Method Corrective Action

1. The FPGA is faulty
(Er.104)

2. The communication

1 the FPGA
?heevK/Tga iseabng'm:Ind The fault remains after the drive is powered

(Er.100) off and powered on again several times. Replace the servo drive.

3. The drive internal
operation times out
(Er.940)
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4. Er.105: Internal program abnormal
Cause:
» Total number of function codes is abnormal at EEPROM reading/writing operation.

» The setting range of function codes is abnormal, which generally occurs after software
update.

Cause Confirming Method Corrective Action

Restore the default setting
(HO02-31 = 1), and power on the
servo drive again.

1. An EEPROM fault Check the causes according to the
occurs. method of Er.101.

The fault remains after the drive is
powered off and powered on again Replace the servo drive.
several times.

2. The servo drive is
faulty.

5. Er.108: Parameter storage fault
Cause:
*  Parameter values cannot be written to EEPROM.

» Parameter values cannot be read from EEPROM.

Cause Confirming Method Corrective Action
1. EEPROM writing is If the modification is not saved
abnormal. Modify a parameter, power on the servo | and the fault remains after
drive again, and check whether the the servo drive is powered off
2. EEPROM reading is | modification is saved. and powered on again several
abnormal. times, replace the servo drive.

6. Er.120: Product model matching fault
Cause:

*  The rated motor current is larger than the rated current of the servo drive.

Cause Confirming Method Corrective Action
+ View the servo drive and motor

nameplates and check that the The motor SN does not exist.

equipment you are using is the If you use the IS620P series

IS620P series servo drive and 20- servo drive and 20-bit servo
1. The product (motor bit servo motor (-U2***) of Inovance. | motor (-U2***) of Inovance,
or servo drive) SN does Meanwhile, check whether HO0-00 | ensure that H00-00 = 14000.
not exist. (MOtOr SN) is 14000.

The servo drive SN does not
exist. Please set the servo
drive SN correctly by referring
to section 2.3.

* View the servo drive SN (H01-02)
and check whether the servo drive
SN exists by referring to section 2.3.

2. The power classes of |+ Check whether the servo drive Replace the unmatched

products such as motor SN (H01-02) and the bus motor roduct by referring to section
and servo drive do not SN (H00-05) match by referring to g 3 4 9
match. section 2.3. -
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7. Er.121: Invalid servo ON command

Cause:

*  When some auxiliary functions are used, the redundant servo enabled signal is given.

Cause

Confirming Method

Corrective Action

1. When the servo drive
is internally enabled, the
external S-ON signal is
active.

* Check whether auxiliary functions

(HOD-02, HOD-03, HOD-12) are
used and whether the external DI
with the function FunIN.1: S-ON
(servo enabledl) is ON.

Set the external DI and virtual DI
with the function FunIN.1: S-ON
(servo enabled) to OFF.

8. Er.130: Different Dls allocated with the same function

Cause:

*  The same function is allocated to different Dls, including external DIs and virtual Dls.

¢ The DI function No. exceeds the number of DI functions.

Cause

Confirming Method

Corrective Action

1. The same function is
allocated to different Dls.

* Check whether parameters in
groups HO3 (H03-02 to H03-20)
and H17 (H17-00 to H17-30) are
allocated with the same non-zero
DI function.

Re-allocate the parameters
that have been allocated with
the same non-zero DI function
with different DI functions. Then
re-connect the control power

to make the modification take
effect. Or set the servo enabled
signal OFF and give the reset
signal to make the modification
take effect.

2. The DI function No.
exceeds the number of
DI functions.

» Check whether the MCU program
is updated.

Restore the default setting (H02-
31 =1), and power on the servo
drive again.

9. Er.131: Number of DO functions exceeding the limit

Cause:

*  The DO function No. exceeds the number of DO functions.

Cause

Confirming Method

Corrective Action

1. The DO function No.
exceeds the number of
DO functions.

» Check whether the MCU program
is updated.

Restore the default setting (HO2-
31 = 1), and power on the servo
drive again.
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10. Er.136: Data check error or no parameter stored in the motor ROM
Cause:

*  When the servo drive reads parameters from the encoder ROM, it finds that no parameters
are saved there or the parameter value is inconsistent with the agreed value.

Cause Confirming Method Corrective Action
» View the servo drive and motor Replace the unmatched servo
1. The servo drive model nameplates and check that the drive or motor. If you use the
and the motor model do equipment you are using is the 1S620P series servo drive and
not match. 1S620P series servo drive and 20-bit | 20-bit servo motor of Inovance,
servo motor (-U2***) of Inovance. ensure that HO0-00 = 14000.

* Check whether the cable you useis |, Ensure that you use the
standard configuration of Inovance. encoder cable configured by
For the cable specification, refer to
Chapter 3 Wiring of Servo System.

The cable must not scratch, break or | © Ensure that the cable is
2. A parameter check be in poor contact. The cable must connected to the motor

error occurs orno be connected reliably. securely and tlglhten'the
parameter is stored in screw on the drive side.

the serial encoder ROM |* Measure the signals PS+, PS- If necessary, use a new
, +5V and GND at both ends of

Inovance as standard.

memory. encoder cable.
the encoder cable and observe
whether the signals at both ends are | * Never bundle the encoder
consistent. For definition of signals, cable and power cables (R/
see Chapter 3 Wiring of Servo S /T, UVW). Connect them
System. separately.
3. The servo drive is * The fault remains after the servo .
L . Replace the servo drive.
faulty. drive is powered on again.

11. Er.200: Overcurrent 1
Cause:

* Any phase feedback current is larger than the overcurrent level of the servo drive.
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12. Er.201: Overcurrent 2

Cause:

* The servo drive detects overcurrent on hardware.

Cause

Confirming Method

Corrective Action

1. The reference is input
and the servo drive is
started simultaneously.
Or the reference is input
too early.

* Check whether the reference is
input before the operation panel
displays "Rdy".

« Normally, after the operation
panel displays "Rdy", set the
servo enabled signal (S-ON) to
ON and then input the reference.

If allowed, add the reference
filter time constant or increase
the acceleration/deceleration
time.

2. The regen resistor
is too small or short
circuited.

« If internal regen resistor is used
(H02-25 = 0), check whether
P® and D are connected with
a cable reliably. If yes, measure
the resistance between C and
D.

If external regen resistor is used
(H02-25 = 1/2), measure the
resistance between P& and C.

» For the regen resistor
specification, refer to section 1.4
Regen Resistor Specifications..

« If internal regen resistor is used
and the resistance is 0, use
external regen resistor (H02-
25 = 1/2) and remove the cable
between P® and D.

» Select the external regen resistor
of the same resistance and
power as internal regen resistor.

If external regen resistor is used
and the resistance is smaller
than H02-21 (allowed minimum
value of regen resistor), connect
a new regen resistor between
P& and C by referring the regen
resistor specification in section
1.4.

* Make H02-26 (power of external
regen resistor) and H02-27
(resistance of external regen
resistor) consistent with the
used external regen resistor
specification.

3. The motor cables are
in poor contact.

» Check whether the power
cables of the servo drive and
the motor UVW cables are
loose.

Fasten the cables that become
loose or are disconnected.

4. The motor cables are
grounded.

« After ensure the power cables
of the servo drive and the
motor cables are connected
securely, measure the insulation
resistance between the UVW of
the servo drive and the ground
cable (PE) and check whether
the insulation resistance is MQ-
level.

Replace the motor if the insulation
is poor.
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Cause

Confirming Method

Corrective Action

5. The motor UVW
cables are short
circuited.

Disconnect the motor cables
and check whether the motor
UVW cables are short circuited
and whether glitch occurs.

Connect the motor cables correctly.

6.The motor is damaged.

Disconnect the motor cables
and measure whether resistance
between the motor cables UVW
is balanced.

Replace the motor if the resistance
is unbalanced.

7. The gain setting is
improper and the motor
oscillates.

Check whether the motor
oscillates or generates a shrill
noise during motor startup
and running. You can view the
current feedback by using the
drive debugging platform of
Inovance.

Adjust the gain by referring to
chapter 4.

8. The encoder cable
is incorrectly wired,
corrosive, or connected
loosely.

Check whether the cable you
use is standard configuration
of Inovance and whether the
cable is aging, corrosive or is
connected loosely.

Set the servo enabled signal to
OFF and rotate the motor shaft
manually. Check whether HOB-
10 (rotation angle) changes as
the motor rotates.

Re-weld, fasten or replace the
encoder cable.

9. The servo drive is
faulty.

The fault remains after the
motor cables are disconnected
and the servo drive is powered
on again.

Replace the servo drive.

13. Er.207: Shaft D/Q current overflow

Cause:

» Abnormal current feedback results in overflow of the internal register of the servo drive.

» Abnormal encoder feedback results in overflow of the internal register of the servo drive.

Cause

Confirming Method

Corrective Action

1. Shaft D/Q current
overflow

If the fault remains after the drive
is powered off and powered on
again several times, the servo
drive is faulty.

Replace the servo drive.
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14. Er.208: FPGA system sampling operation timeout

Cause:

»  The current sampling chip or related parameter is abnormal.

¢ The communication of the encoder times out.

Cause Confirming Method

Corrective Action

If the fault remains after the drive
is powered off and powered on
again several times, the servo
drive is faulty.

1. The FPGA system
sampling operation times
out

Replace the servo drive.

2. The communication of Contact Inovance for technical
the encoder times out. support.

Contact Inovance for technical
support.

15. Er.210: Output-to-ground short-circuit

Cause:

* The drive detects motor phase current or bus voltage abnormal during self-check at power-

on.
Cause Confirming Method Corrective Action
1. The power output » Disconnect the UVW cables from
cables (UVW) of the the motor, and measure whether Connect the cables again or
servo drive are short- the motor UVW cables are short- replace them.
circuited to ground. circuited to ground.

* Measure the insulation resistance
between the UVW of the servo
drive and the ground cable (PE)
and check whether the insulation
resistance is MQ-level.

2. The motor is short-
circuited to ground.

Replace the motor.

* Remove the power cables from
3. The servo drive is the servo drive. The fault remains
faulty. after the drive is powered off and
powered on again several times.

Replace the servo drive.

16. Er.220: Internal fault
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17. Er.234: Runaway

Cause:

* The torque reference direction is reversed to the speed feedback direction in the torque

control mode.

* The speed feedback is reversed to the speed reference direction in the position or speed

control mode.

Cause

Confirming Method

Corrective Action

1. The UVW phase
sequence is incorrect.

Check whether the UVW phase
sequence on the servo drive side is
consistent with that on the motor side.

Connect the UVW cables
according to the correct
phase sequence.

2. The motor rotor
initial phase detection
is incorrect due to

interference at power-on.

The UVW phase sequence is correct.
But Er.234 is reported once the servo
drive is enabled.

Re-power on the servo
system.

3. The encoder type is
set incorrectly or the
wiring is incorrect.

Check that the equipments you are
using are the 1IS620P series servo
drive and 20-bit servo motor (-U2***) of
Inovance based on the nameplate of
the servo drive and motor.

Replace the unmatched
servo drive or motor. If you
use the IS620P series servo
drive and 20-bit servo motor
(-U2***) of Inovance, ensure
that HO0-00 = 14000. Re-
confirm the motor model,
encoder type and encoder
wiring.

The cable wiring is
incorrect. The cable is
aging, corrosive or is
connected loosely.

Check whether the cable you use is
standard configuration of Inovance and
whether the cable is aged, corroded or
loose.

Set the servo enabled signal to OFF
and rotate the motor shaft manually.
Check whether HOB-10 (rotation angle)
changes as the motor rotates.

Re-weld, fasten or replace
the encoder cable.

5. On the working
condition of controlling a
vertical shaft, the gravity
load is too large.

Check whether the load of the vertical
shaft is too large. Adjust the braking
parameters H02-09 to H02-12 and then
see whether the fault is eliminated.

Reduce the load of the
vertical shaft, improve the
rigidity or shield this fault

in the prerequisite of not
affecting the safety and use.

Note

On the working condition of controlling a vertical shaft or one motor dragging the other, set HOA-12 =

0 to shield the runaway fault.
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18. Er.400: Main circuit overvoltage
Cause:
The DC bus voltage between P4, and (=) exceeds the overvoltage level.
e 220V drive: normal value: 310 V, overvoltage level: 420 V
» 380 V drive: normal level: 540 V, overvoltage level: 760 V
Cause Confirming Method Corrective Action

1.The main circuit input
voltage is too high

Check the power input specification
of the drive. Measure the RST
input voltage on the servo drive
side and check whether the input
voltage complies with the following
specification.

220 V drive:

Effective value: 220 to 240 V

Allowed error: -10% to 10% (198 to
264 V)

380 V drive:
Effective value: 380 to 440 V

Allowed error: -10% to 10% (342 to
484 V)

Replace the power supply

or adjust the power voltage
according to the specification
on the left.

2. The power supply is
instable or affected by the
lightning strike.

* Check whether the power supply is

instable, affected by the lightning
strike or satisfies the preceding
specification.

Connect a surge suppressor
and then connect the power
supply. If the fault remains,
replace the servo drive.

3. The regen resistor
fails.

If internal regen resistor is used
(HO02-25 = 0), check whether

P@® and D are connected with a
cable reliably. If yes, measure the
resistance between C and D.

If external regen resistor is used
(H02-25 = 1/2), measure the
resistance between P9 and C.

For the regen resistor specification,

refer to section 1.4 Regen Resistor
Specifications.

« If the resistance is «, wire
breaking occurs.

« If internal regen resistor is
used and the resistance
is 0, use external regen
resistor (H02-25 = 1/2) and
remove the cable between
P& and D. Select external
regen resistor of the same
resistance and power as
internal regen resistor.

« If external regen resistor is
used, connect a new regen
resistor between P& and C.

* Make HO02-26(Power of
external regen resistor)
and H02-27 (Resistance
of external regen resistor)
consistent with the used
external regen resistor
specification.
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Cause

Confirming Method

Corrective Action

4. The resistance of the
regen resistor is too
large, and the energy
absorption during braking
is insufficient.

* Measure the resistance of the

external regen resistor between
P® and C. Compare the measured

value with the recommended value.

* Connect a new external
regen resistor of the
recommended resistance
between P® and C.

* Make H02-26(Power of
external regen resistor)
and H02-27 (Resistance
of external regen resistor)
consistent with the used
external regen resistor
specification.

5. The motor is in abrupt
acceleration/deceleration
state. The maximum
braking energy exceeds
the energy absorption.

Confirm the acceleration/
deceleration time during running
and measure the DC bus voltage

between P, and (=). Check

whether the voltage exceeds the
fault level during deceleration.

First, ensure that the input
voltage of the main circuit

is within the specification.
Then increase/decrease the
acceleration/deceleration time
in the allowed range.

6. The bus voltage
sampling value has a
large deviation from the
actually measured value

Check whether HOB-26 (bus
voltage) is within the following
specification:

220V drive: HOB-26 > 420 V
380V drive: HOB-26 > 760 V
Measure the DC bus voltage
between P, and (=). Check

whether the DC bus voltage is
normal and smaller than HOB-26.

Contact Inovance for technical
support

7.The servo drive is
faulty.

The fault remains after the main
circuit is powered off and re-
powered on several times.

Replace the servo drive.
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19. Er.410: Main circuit undervoltage

Cause:
The DC bus voltage between P4, and (=) is below the undervoltage level.

e 220V drive: normal value: 310 V, overvoltage level: 200 V

» 380 V drive: normal level: 540 V, overvoltage level: 380 V

Cause Confirming Method Corrective Action

« Check the input power
specification of the drive.
Measure each phase of the RST

1. The main power is input voltage on the servo drive

unstable or fails. side and check whether the

input voltage complies with the
following specification.

220 V drive:
Effective value: 220 to 240 V

Allowed error: -10% to 10% (198
to 264 V)
380 V drive: Increase the power capacity.

2. Instantaneous power
down occurs Effective value: 380 to 440 V
Allowed error: -10% to 10% (342
to 484 V)

All the three phases must be
measured.

* Check the power input voltage
and check whether the same
main power is applied to other
devices, resulting insufficient
power capacity and voltage dip.

3. Voltage dip occurs
during running.

4. Phase loss exists: « Check whether the main circuit Replace the cables and connect
Single-phase power is RST wiring is reliable and the main circuit correctly.
supplied to the three- whether the phase loss fault Three phases: R, S, T

phase servo drive. detection (HOA-00) is shielded. Single phase: L1, L2

« Check whether HOB-26 (bus
voltage) is within the following
specification:

5.The servo drive is 220 V drive: HOB-26 < 200 V

faulty. 380 V drive: HOB-26 < 380 V

The fault remains after the main

circuit RST is powered off and re-

powered on several times.

Replace the servo drive.
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20. Er.420: Power cable phase loss

Cause:

*  One phase or two phases get lost on the three-phase servo drive.

Cause

Confirming Method

Corrective Action

1. The RST cables are
not connected well.

* Check whether the RST cables
on the servo drive side and the
non-servo drive side are in good
condition and connected securely.

Replace the cables and
connect the main circuit
correctly.

2. The single-phase
power is supplied to the
three-phase servo drive.

3. The three-phase power
supply is unbalanced or
the voltage is too low.

» Confirm the power input
specification and the actual input
voltage. Check whether the input
voltage of each phase of the
main circuit satisfies the following
specification:

220 V drive:
Effective value: 220 to 240 V

Allowed error: -10% to 10% (198 to
264 V)

380 V drive:
Effective value: 380 to 440 V

Allowed error: -10% to 10% (342 to
484 V)

For the servo drive of 0.75
kW (H01-02 = 5), it can be
applied by single-phase
power supply.

< If the input voltage satisfies
the left specification, you can
set HOA-00 = 2 (Forbid faults
and alarms)

« If the input voltage does not
satisfy the left specification,
replace the power supply or
adjust power capacity.

4. The servo drive is
faulty.

* The fault remains after the main
circuit is powered off and re-
powered on several times.

Replace the servo drive.
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21. Er.430: Control power undervoltage

Cause:

» 220 V drive: normal value: 310 V, overvoltage level: 200 V

» 380 V drive: normal level: 540 V, overvoltage level: 380 V

Cause

Confirming Method

Corrective Action

1. The control power is
unstable or fails.

Check whether the servo drive is in
the process of cutting off the control
power (L1C, L2C) or instantaneous
power failure occurs.

Re-power on the servo drive.
If the fault is abnormal power
failure, keep power supply
stable.

Check whether the input voltage of
control cables satisfies the following
specification:

220V drive:
Effective value: 220 to 240 V

Allowed error: -10% to 10% (198 to
264 V)

380 V drive:
Effective value: 380 to 440 V

Allowed error: -10% to 10% (342 to
484 V)

Increase the power capacity.

2. The control power
cables are in poor
contact.

Check whether the control cables
are well connected and whether the
voltage of the control cables satisfies
the preceding specification.

Re-connect it or replace the
control cables.

22. Er.500: Servo motor overspeed

Cause:

» The actual speed of the servo motor exceeds the overspeed level.

Cause

Confirming Method

Corrective Action

1.The UVW phase
sequence is incorrect.

Check whether the UVW phase
sequence on the servo drive side is
consistent with that on the motor side.

Connect the UVW cables
according to the correct
phase sequence.

2. The setting of HOA-08
is incorrect.

Check whether the overspeed level

is smaller the actual maximum motor
speed.

Overspeed level = 1.2 times of
maximum motor speed (HOA-08 = 0)
Overspeed level = HOA-08 (HOA-08 #
0, and HOA-08 < 1.2 times of maximum
motor speed)

Reset the overspeed
level according to actual
mechanical requirement.
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Cause

Confirming Method

Corrective Action

3 Input reference
is higher than the
overspeed level.

Check whether the motor speed
corresponding to the input reference
exceeds the overspeed level.

When the reference source is pulse

reference in the position control mode:

Motor speed (rpm) =
Input pulse frequency (Hz)

x Electronic gear ratio x 60
Encoder resolution

For the 1S620P servo drive, the
encoder resolution = 1048576 (P/r)

For the IS600P servo drive, the
encoder resolution = 10000 (P/r)

* In the position control
mode:

When the reference
source is pulse reference,
reduce the pulse
reference frequency in the
prerequisite of ensuring
accurate positioning or
decrease the electronic
gear ration if the motor
speed allows.

* In the speed control mode:

View the speed reference
and speed limit (H06-06
to H06-09) and confirm
that they are within the
overpseed level.

* In the torque control mode:

Set the speed limit within
the overspeed level. For
the speed limit in the
torque control mode, see
the details on page 95.

4.The motor speed
overshoots.

Check whether the speed feedback
exceeds the overspeed level through
the drive debugging platform of
Inovance.

Adjust the gain or adjust
the mechanical condition by
referring to chapter 4.

5.The servo drive is
faulty.

The fault remains after the servo drive
is re-powered on.

Replace the servo drive.
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23. Er.510: Pulse output overspeed

Cause:

*  When the pulse output function is used (H05-38 = 0 or 1), the output pulse frequency
exceeds the frequency upper limit allowed by the hardware (2 MHz).

Cause

Confirming Method

Corrective Action

The output pulse

When H05-38 = 0 (encoder
frequency-division output), calculate
the corresponding frequency-division
pulse frequency exceeds the limit.

Output pulse frequency (Hz) =
Motor speed (rpm)
60

X H05-17

Decrease H05-17(encoder
frequency-division pulses),
making the output pulse
frequency below the frequency
upper limit allowed by the
hardware in the speed range
required by the mechanical
condition.

HO05-38 = 1 (reference pulse
synchronous output), the input
pulse frequency exceeds 2 MHz
or interference exists on the pulse
input pin.

Decrease the input pulse
frequency to within the
frequency upper limit allowed
by the hardware.

m Note:

frequency exceeds the
frequency upper limit
allowed by the hardware

In this case, if you do not

Low-speed pulse input pin: modify the electronic gear

(2 MHz).

Differential input terminals:
PULSE+, PULSE-, SIGN+, SIGN-

Max. pulse frequency: 500 kpps

Open-collector input terminals:
PULLHI, PULSE+, PULSE-, SIGN+
and SIGN-

Max. pulse frequency: 200 kpps.
High-speed pulse input pin:

Differential input terminals:
HPULSE+, HPULSE-, HSIGN+,
HSIGN-

Max. pulse frequency: 4 Mpps.

ratio, the motor speed will
slow down.

If the input pulse frequency
is very high but is still within
the frequency upper limit
allowed by the hardware,
take anti-interference
measures (use STP cable
for pulse input and set the
pin filter parameters HOA-24
or HOA-30), which prevents
interference pulse adding

to the pulse reference and
resulting in fault misreported.

24. Er.602: Internal fault

25. Er.610: Servo drive overload

Cause:

* The heat accumulation of the servo drive reaches the fault level.
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26. Er.620: Motor overload

Cause:

* The heat accumulation of the servo drive reaches the fault level.

Cause

Confirming Method

Corrective Action

1. Wiring of the
motor and encoder is
incorrect or poor.

Check wirings between the servo drive,
servo motor and encoder according to
correct wiring diagram.

* Check wiring based on
correct wiring diagram.

« Prefer to use the cable
configured by Inovance as
standard.

* When the self-made cable
is used, make and connect
the cable according to the
hardware wiring guidance.

2. The load is too
heavy. The motor
keeps output of
effective torque higher
than the rated torque
for a long time.

Confirm the overload characteristic of the | *

servo drive or servo motor.

« Check whether the average load rate

(HOB-12) is greater than 100.0% for long
time.

Replace with a large servo
drive and matching servo
motor.

Reduce the load and
increase acceleration/
deceleration time.

3. The acceleration/
deceleration is too
frequent or the load
inertia is too large.

Calculate the load inertia ratio or perform
the load inertia ratio auto-tuning. Then
view H08-15 (load inertia ratio).

» Conform the single running cycle when

the servo motor runs in circular.

Increase acceleration/
deceleration time during
single running.

4. The gain is
improper, causing too
high rigidity.

« Observe whether the motor vibrates and

generates noise during running.

Adjust the gain by referring to
chapter 4.

5. The servo drive or
motor model is set
incorrectly.

For IS620P series products, view the bus
motor model in HO0-05 and the servo
drive model in HO1-02.

» For the IS600P series product, view the

servo motor model in H00-00 and the
servo drive model in HO1-02.

View the servo drive
nameplate and set the

servo drive model (HO1-

02) correctly and replace
with matching servo motor
according to section 1.2
Servo System Configuration.
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Cause

Confirming Method

Corrective Action

6. Locked-rotor occurs
due to mechanical
factors, resulting

in very heavy load
during running.

Check the running reference and the
actual motor speed (HOB-00) by using
the drive debugging platform of Inovance
or the operation panel.

Running reference in the position control
mode: HOB-13 (input reference pulse
counter)

Running reference in the speed control
mode: HOB-01 (speed reference)

Running reference in the torque control
mode: HOB-02 (internal torque reference)

Check the running reference in
corresponding mode is not 0 but the
motor speed is 0.

Eliminate mechanical factors.

7. The servo drive is
faulty.

The fault remains after the servo drive is
powered off and then powered on again.

Replace the servo drive.

Note

You can clear the fault or re-power on the system 30s after occurrence of the overload fault.

27. Er.630: Overheat protection of locked-rotor motor

Cause:

* The actual motor speed is lower than 10 rpm but the torque reference reaches the limit.
The duration reaches the value set in HOA-32.

Cause

Confirming Method

Corrective Action

1. The power output
phase (UVW) loss
or incorrect phase
sequence occurs on
the servo drive.

Perform motor trial running when the
motor has no load and check the motor
wiring.

Connect the motor cables
correctly again or replace
them.

2. The UVW cables
or the encoder cable
breaks.

Check the wiring.

Connect the motor cables and
encoder cable correctly again
or replace them.

3. The motor rotor
is locked due to
mechanical factors.

Check the running reference and the
actual motor speed (HOb-00) by using the
drive debugging platform of Inovance or
the operation panel.

Running reference in the position control
mode: HOB-13 (input reference pulse
counter)

Running reference in the speed control
mode: HOB-01 (speed reference)
Running reference in the torque control
mode: HOB-02 (internal torque reference)

Check whether the running reference
in corresponding mode is not 0 but the
motor speed is 0.

Eliminate mechanical factors.
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28. Er.650: Heatsink overheat

Cause:

* The power module of the servo drive is higher than the overtemperature protection level.

Cause

Confirming Method

Corrective Action

1. The ambient
temperature is too high.

Measure the ambient temperature.

Improve the cooling conditions
to reduce the ambient
temperature.

2. The servo drive is
powered off and powered
on several times to reset
the overload fault.

View the fault records.

Set HOB-33 and view HOB-34, and
check whether the overload fault
(Er.610, Er.620, Er.630, Er.650,
Er.909, Er.920, Er.922) occurs.

Change the fault reset method.
After the overload occurs,

wait 30s and then perform

the reset operation. Increase
the capacity of the servo

drive and motor, increase the
acceleration/deceleration time,
and reduce the load.

3. The fan is damaged.

* Observe whether the fan works

during running.

Replace the servo drive.

4. The installation
direction and clearance
of the servo drive are
improper.

Check whether the installation of the
servo drive is proper.

Install the servo drive according
to the mounting requirements.

5. The servo drive is
faulty.

Power off the servo drive, restart
it after 5 minutes. The fault still
remains.

Replace the servo drive.

29. Er.740: Encoder interference

Cause:

+ The Z signal of the encoder suffers interference, resulting in too large change of
corresponding electrical angle of the Z signal.

Cause

Confirming Method

Possible Solution

1. The encoder wiring is
incorrect.

« Check the encoder wiring.

Connect the encoder cable
correctly.

2. The encoder cable
becomes loose.

* Check whether the on-site vibration is

too large, which loosens the encoder

cable and even damages the encoder.

Re-connect the encoder
cable securely.
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Cause

Confirming Method

Possible Solution

3. The Z signal of
the encoder suffers
interference

Check the on-site wiring condition:

Check whether there is large-sized
equipment generating interference
around the servo system or whether
there are several variable-frequency
power devices inside the cabinet.

Make the servo drive in the "Rdy"
state and rotate the motor shaft
counterclockwise (CCW) manually and
observer whether HOB-10 (rotation
angle/electrical angle) increases/
decreases smoothly. For the Z series
motor, turning one circle corresponds
to five 0-360°. For the X series motor,
turning one circle corresponds to four
0-360°.

If HOB-10 changes abnormally during
rotation, it indicates that a fault occurs
on the encoder.

If no fault is reported during rotation
but the fault is report during servo
running, it is extremely possible that
interference exists.

Prefer to use the cable
configured by Inovance as
standard.

If non-standard cable

is used, check whether
the cable meets the
requirements and is STP
cable.

Separate the power cables
and control cables. Never
bundle the motor cables
and encoder cables
together. The grounding
terminal of the servo drive
and motor must be in good
contact.

Check the encoder
connector at both ends
is in good contact and
whether any pin retracts.

4. The encoder is faulty.

Replace it with a normal encoder
cable. If the fault no longer occurs
after replacement, it indicates that the
original encoder is damaged.

» Place the motor on the same position,

power on the system several times and
observe the change of HOB-10. The
electrical angle must be within £30°.

Replace with a normal
encoder cable.

If not, it indicates that the
encoder is damaged. You
need to replace the servo
motor.
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30. Er.834: AD sampling overvoltage

Cause:

*  The Al sampling value is greater than 11.5 V.

Cause

Confirming Method

Corrective Action

1. The Al voltage is too
high.

Measure the voltage input through Al
and check whether the Al sampling

voltage (HOB-21 or HOB-22) is greater

than 11.5 V.

Adjust the Al input voltage and
view the Al sampling voltage
until the Al sampling voltage
does not exceed 11.5 V.

2. The Al wiring
is incorrect or
interference exists.

Check the Al wiring according to the
correct wiring diagram.

Re-wire the Al with a STP cable
and shorten the cable length.
Increase the Al filter time
constant:

Al filter time constant: H03-51
AlI2 filter time constant: H03-56

31. Er.835: High-accuracy AD sampling fault

Cause:

» High-accuracy AD ci

rcuit suffers interference.

Cause

Confirming Method

Corrective Action

1. Interference exists on
the high-accuracy Al.

Check the Al wiring according to the
correct wiring diagram.

Re-wire the Al with a STP cable
and shorten the cable length.

32. Er.A33: Encoder dat
Cause:

* The encoder interna

a abnormal

| parameters are abnormal.

Cause

Confirming Method

Corrective Action

1. The serial encoder
cable breaks or becomes
loose.

Check the serial encoder wiring.

Check connection of the encoder
cable to see whether incorrect
connection, wire breaking, or poor
contact exists.

If the motor cables and the
encoder cable are bundled
together, separate them.

2. Serial encoder
parameters read-write
abnormal

If the fault remains after the servo
system is powered off and re-
powered on several times, it
indicates that the encoder is faulty.

Replace the servo motor.
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33. Er.A34: Encoder communication check abnormal
Cause:

»  After power-on, read the initial phase information of the rotor of the 2500-PPR incremental
encoder error

Cause Confirming Method Corrective Action

» Check that the equipments you are

1. The servo drive and using are the IS620P series servo
. ) - Replace the unmatched servo
the servo motor are not drive and 20-bit servo motor (-U2***) .
. } drive or motor.
matching. of Inovance. Meanwhile, check

whether HO0-00 (motor SN) is 14000.

* Check whether the encoder cable

2. The encoder cable breaks and whether connection of
breaks. the servo drive and connection of the
servo motor are secure.

Replace with a normal
encoder cable and secure the
cable connections.

34. Er.A35: Z signal lost
Cause:

* The Z signal of the 2500-PPR incremental encoder gets lost or the edge of A, B signals
changes simultaneously.

Cause Confirming Method Corrective Action

* Use a normal encoder cable and
connect it. Then rotate the motor shaft
manually and check whether the fault
remains.

1. The Z signal gets
lost because of faulty
encoder.

Replace the servo motor.

2. Poor contact or
incorrect connection
results in Z signal lost.

* Rotate the motor shaft manually and Connect the encoder cable
check whether the fault remains. correctly or replace the cable.
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35. Er.B0O: Position feedback error too large

Cause:

» The position feedback error is greater than the setting value of HOA-10 in the position

control mode.

Cause

Confirming Method

Corrective Action

1. The servo motor
cables break or are
connected incorrectly.

Check whether the phase sequence
on the servo drive side is consistent
with that on the motor side.

Check whether the UVW cables are in
good contact.

Re-connect the servo motor
cables.

Keep the phase sequence
on the servo drive side
consistent with that on the
motor side.

2. The gain of the servo
drive is too low.

Check the servo drive position loop
gain and speed loop gain.

First speed loop gain: H08-00 to HO8-
02

Second speed loop gain: H08-03 to
H08-05

Adjust the gain manually
or perform automatic gain
adjustment according to
section 4.5.2.

3. The input pulse
frequency is very high.

Check whether the input pulse
frequency is too high if the position
reference source is pulse reference.

» The acceleration/deceleration time is 0

or too small.

* Reduce the position
reference frequency or
decrease the electronic
gear ration

* When host computer is
used to output position
pulses, set acceleration/
deceleration time in the
host computer.

« If the host computer is not
allowed to set acceleration/
deceleration time, increase
parameters H05-04 and
HO05-06 to smoothen
position reference.

4. Relative to the
running condition, the
position feedback error
is too large but HOA-10
(Threshold of position
deviation fault) is too
small.

» Check whether HOA-10 is set too

small.

Increase the value of HOA-10.

5. The servo drive/motor
is faulty.

Monitor the running curve on the drive
debugging platform of Inovance:
Position reference, position feedback,
speed reference, torque reference

If the position reference is not
0, but the position feedback
is always 0, replace the servo
drive/motor.
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36. Er.BO1: Pulse input abnormal

Cause:

» The input pulse frequency is greater than HOA-09 (Maximum position pulse frequency).

Cause

Confirming Method

Corrective Action

1. The input pulse
frequency is greater
than HOA-09 (Maximum
position pulse
frequency).

Check whether HOA-09
is smaller than maximum
input pulse frequency
required by normal
machine running.

Reset HOA-09 correctly according to the
actual requirement.

2. The input pulse
suffers interference.

Check whether the
position reference
increases abruptly or
whether HOB-13 (input
reference pulse counter)
is larger than the number
of pulses output by the
host computer through
the oscilloscope function
of the drive debugging
platform of Inovance.
Then check the grounding

situation of the connecting
cables.

1. First, use an STP cable for pulse input
and separate the pulse input cable from
the servo drive power cables.

2. Then, when differential input is selected
on the condition of using low-speed
pulse input terminal (H05-01 = 0), the
ground of the host computer must
be connected to GND of the servo
drive reliably. If open-collector input
is selected, the ground of the host
computer must be connected to COM
of the servo drive reliably.

Only differential input can be selected
on the condition of using high-speed
pulse input terminal (H05-01 = 1), the
ground of the host computer must be
connected to GND of the servo drive
reliably.

3. Finally, according to the selected
hardware input terminal, increase the
pin filter time of the pulse input terminal
through HOA-24 or HOA-30.

37. Er.B03: Electronic gear ratio setting exceeding the limit

Cause:

* Any electronic gear ratio exceeds the limit: 0.001 x encoder resolution/10000, 4000 x
encoder resolution/10000.
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Cause

Confirming Method

Corrective Action

1.The electronic gear
ratio setting exceeds the
preceding limit.

If H0O5-02 = 0, check the ratios of HO5-
07/H05-09 and H05-11/H05-13

If H0O5-02 > 0, check the ratios of
encoder resolution/H05-02, H05-07/
H05-09 and H05-11/H05-13.

The ratios of encoder
resolution /H05-02,
H05-07/H05-09, and H05-11/
HO05-13 must be within the
preceding limit.

2. The parameter
modifying sequence is

When modifying the electronic gear
ration related parameters H05-02,
H05-07/H05-09, and HO5-11/H05-13,
the modifying sequence unreasonable,

Adjust the gain manually
or perform automatic gain
adjustment according to

unreasonable. which resulting in electronic gear ratio | section 4.5.2.
exceeding the limit during calculation
of the electronic gear ratio.
38. Er.D03: CAN communication interrupted
Cause:
+  CAN communication times out.
Cause Confirming Method Corrective Action

1. CAN communication
interrupted: The slave
station becomes offline.

Check the CAN communication card
indicator state of the master PLC.

The ERR indicator of the master PLC
flashes at the frequency of 1 Hz and
the ERR indicator of some slave PLCs
keeps ON for long time.

(When using the PLC background
software, you can monitor D78xx in
the component monitoring table of the
master. xx indicates the station No. in
decimal. If the corresponding D78xx
of some configured stations is 5, it
indicates that a fault occurs on the
slave PLC.)

Check the communication
cable connection between the
slaves with ERR indicator ON
for long time and the master.
Check the communication
baud rate (HOC-08) of the
slaves with ERR indicator ON
for long time and adjust the
baud rate the same as that of
the master.

2. CAN communication
interrupted: The master
station becomes offline.

Check the CAN communication card
indicator state of the master PLC.

The ERR indicator of all slave PLCs
keeps ON for long time.

(When using the PLC background
software, you can monitor D78xx in
the component monitoring table of the
master. xx indicates the station No. in
decimal. If the corresponding D78xx of
all configured stations is 5, it indicates
that a fault occurs on the master PLC.)

Check the cable connection
of the master PLC.
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6.2.3 Troubleshooting of Alarms
1. Er.110: Setting error of frequency-division pulse output
Cause:

*  When using the frequency-division output function of the encoder (H05-38 = 0), the set
number of frequency-division pulses of the encoder does not conform to the threshold
decided by the encoder specification.

Cause Confirming Method Corrective Action

« For the incremental encoder, the
number of frequency-division pulses
cannot exceed the encoder resolution.

The number of The resolution of the 20-bit serial

frequency-division incremental encoder is 1048576 P/r. | Reset H05-17 (encoder
pulses of the encoder The resolution of the 2500-PPR frequency-division pulses)
does not conform to the incremental encoder is 10000 P/r. according to the specification.
specification.

» For the absolute encoder, the number
of frequency-division pulses cannot
exceed one fourth of the encoder
resolution.
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2. Er.601: Home return timeout

Cause:

When using the home return function (H05-30 = 1 to 5), the home is not found within the

time set in HO5-35.

Cause

Confirming Method

Corrective Action

1. The home switch
fails.

There is only high-speed
searching and no low-
speed searching during the
operation of returning to
home.

After high-speed searching of
returning to home, the drive
keeps reverse low-speed
searching.

If the hardware DI is used, check
whether the DI function FunIN.31:
HomeSwitch (Home switch) has been
allocated to a DI and then check the
wiring of the corresponding DI. Make
the logic of the DI change manually
and observe whether the servo drive
receives the level change of the DI
through HOB-03. If not, the wiring of
the Dl is incorrect. If yes, a fault occurs
on the operation of returning to home.
Please use the returning to home
function correctly.

If a virtual DI is used, check whether
the VDI is used correctly.

2. The search time is
too short.

Check whether the time for
home return set in H05-35 is
too short.

Increase H05-35.

3. The speed of the
high-speed searching
home switch signal is
too small.

Check the distance from the
initial position of returning to
home to the home switch.
Then check whether H5-32
(speed of home switch signal
at high-speed searching) is
too small, resulting in too
long time of finding the home
switch.

Increase H05-32
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3. Er.831: Excessive Al zero drift

Cause:

When the input voltage of Al (Al1 and Al2) is 0 V, the sampling voltage of the servo drive is

greater than 500 mV.

Cause

Confirming Method

Corrective Action

1. The wiring is incorrect
or interference exists.

Check wiring based on correct
wiring diagram.

Re-wire the Al with a STP cable and
shorten the cable length.

Increase the Al filter time constant:
Al1 filter time constant: HO3-51

Al2 filter time constant: H03-56

2.The servo drive is
faulty.

Disconnect the Al cable (the
input voltage is 0). Check
whether the Al sampling value
in group HOB exceeds 500 mV.

If the Al sampling value in group
HOB exceeds 500 mV, replace the
servo drive.

4. Er.900: DI emergency braking

Cause:

» The logic of the DI (including external DI and virtual DI) allocated with function FunIN.34:
EmergencyStop (Braking) is effective.

Cause

Confirming Method

Corrective Action

The DI function
FunIN.34 is triggered.

Check whether the logic of
the DI allocated with function
FunIN.34: EmergencyStop
(Braking) is effective.

Check the running mode and clear
the DI braking enable signal.

5. Er.909: Motor overload

Cause:

The accumulative heat of the 60Z series 200 W and 400 W motor reaches the alarm level.

Cause

Confirming Method

Corrective Action

1. Wiring of the motor
and encoder is incorrect
or poor.

« Check wirings between the

servo drive, servo motor and
encoder according to correct
wiring diagram.

Check wiring based on correct wiring
diagram.

Prefer to use the cable configured
by Inovance as standard.

When the self-made cable is

used, make and connect the cable
according to the hardware wiring
guidance.

2. The load is too heavy.
The motor keeps output
of effective torque
higher than the rated
torque for a long time.

Confirm the overload
characteristic of the servo drive
or servo motor.

* Check whether the average

load rate (HOB-12) is greater
than 100.0% for long time.

Replace with a large servo drive and
matching servo motor.

Reduce the load and increase
acceleration/deceleration time.
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Cause

Confirming Method

Corrective Action

3. The acceleration/
deceleration is too
frequent or the load
inertia is too large.

Calculate the load inertia ratio
or perform the load inertia ratio
auto-tuning. Then view H08-15
(load inertia ratio).

» Confirm the single running cycle

when the servo motor runs in
circular

Increase acceleration/deceleration
time during single running.

4. The gain is improper,
causing too high rigidity.

» Observe whether the motor

vibrates and generates noise
during running.

Adjust the gain by referring to
chapter 4.

5. The servo drive or
motor model is set
incorrectly.

For IS620P series products,
view the bus motor model in
HO00-05 and the servo drive
model in H01-02.

For the IS600P series product,
view the servo motor model

in HO0-00 and the servo drive
model in H01-02.

View the servo drive nameplate and
set the servo drive model (H01-02)
correctly and replace with matching
servo motor section 1.2 Servo
System Configuration.

6. Locked-rotor occurs
due to mechanical
factors, resulting in
very heavy load during
running.

Check the running reference
and the actual motor speed
(HOB-00) by using the drive
debugging platform of Inovance
or the operation panel.

Running reference in the
position control mode: HOB-13
(input reference pulse counter)

Running reference in the speed
control mode: HOB-01 (speed
reference)

Running reference in the torque
control mode: HOB-02 (internal
torque reference)

Check the running reference in
corresponding mode is not 0
but the motor speed is 0.

Solve mechanical problems.

7. The servo drive is
faulty.

Power on the servo drive and
then re-power on it.

If the fault remains after re-power-
on, replace the servo drive.
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6. Er.920: Regen resistor overload

Cause:

» The accumulative heat of regen resistor is greater than the setting value.

Cause

Confirming Method

Corrective Action

1. The cable of the
external regen resistor
is in poor connection,
becomes loose or
breaks.

Disconnect the external regen
resistor and measure whether
the resistance of the regen
resistor is s «.

Measure whether the resistance
between P and C is.

Replace with a new external regen
resistor and measure its resistance.
If the resistance is consistent

with the nominal value, connect it
between P and C.

Select a normal cable and connect it
between P and C.

2. The jumper across
terminals P and D is
shorted or disconnected
when the internal regen
resistor is used.

Measure whether the resistance
between P and D.

Select a normal cable and connect it
between P and D.

3. The setting of H02-
25 is incorrect when the
external regen resistor
is used.

4. The resistance of the
selected external regen
resistor is too large
when an external regen
resistor is used.

5. H02-27 (resistance of
external regen resistor)
is larger than the
resistance of actually
connected external
regen resistor.

View the setting value of HO2-
25.

Measure the resistance of

the external regen resistor
connected between P and C.
Check whether the resistance
is too large by comparing it with
the regen resistor specification
table in section 1.4..

Check whether the value of
H02-27 is greater than the
resistance of the external regen
resistor connected between P
and C.

Set H02-25 correctly based on
section 4.2.

HO02-25 = 1 (external regen resistor
used, natural cooling)

HO02-25 = 2 (external regen resistor
used, forced air cooling)

Select a proper regen resistor
according to section 1.4 Regen
Resistor Specifications..

Set H02-27 (resistance of external
regen resistor) consistent with the
resistance of the selected external
regen resistor.

6. The input voltage of
the main circuit exceeds
the specification.

Check whether the input voltage
of the main circuit on the servo
drive side complies with the
following specification:

220 V drive:
Effective value: 220 to 240 V

Allowed error: -10% to 10%
(198 to 264 V)

380 V drive:
Effective value: 380 to 440 V

Allowed error: -10% to 10%
(342 t0 484 V)

Replace the power supply or adjust
the power voltage according to the
specification on the left.
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Cause

Confirming Method

Corrective Action

7. The load inertia is too
large.

+ Perform the inertia auto-tuning
based on section 4.5.1 Inertia
Auto-tuning and calculate the
total inertia of the machine
according to the mechanical
parameters.

» Check whether the actual load
inertia ratio exceeds 30.

8. The speed is

too high, and the
deceleration process

is not completed within
the required time. The
regen resistor is in
continuous deceleration
state.

» View the speed curve of the
motor for cycle running and
check whether the motor is in
the deceleration station for long
time.

9. The capacity of the
servo drive or regen
resistor is insufficient.

» View the single cycle speed
curve of the motor and calculate
whether the maximum braking
energy can be absorbed
completely.

Select a large external regen
resistor and set H02-26 (power of
external regen resistor) consistent
with the actual value.

Select a large servo drive.
If allowed, reduce the load.

If allowed, increase the
acceleration/deceleration time.

If allowed, increase the motor
running cycle.

10. The servo drive is
faulty.

Replace the servo drive with a new
one.

7. Er.922: The external

Cause:

regen resistor too small

+ HO02-27 (resistance of external regen resistor) is smaller than H02-21 (Allowed minimum
value of regen resistor).

Cause

Confirming Method

Corrective Action

When an external regen
resistor is used (H02-25
=1 or 2), the resistance
of the external regen
resistor is smaller than
the minimum value
required by the servo
drive.

Measure the resistance of

the external regen resistor
connected between P and C
and check whether it is smaller
than H02-21 (allowed minimum
value of regen resistor).

If yes, connect an external regen
resistor matching the servo drive
between P and C and set HO2-
27 (resistance of external regen
resistor) to the resistance of the
selected external regen resistor.
If not, set H02-27 to the resistance

of the selected external regen
resistor.
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8. Er.939: Motor power cable breaking

Cause:

* The actual phase current of the motor is smaller than 10% of the rated motor current, the
actual motor speed is small but the internal torque reference is very large.

Cause

Confirming Method

Corrective Action

The motor power cables
break.

Check whether the difference
between HOB-24 (phase current
valid value) and HOB-02 (internal
torque reference) reaches over
500%. Meanwhile, HOB-00 (actual
motor speed) is smaller than one
fourth of the rated motor speed.

Check the motor power cable
connection and reconnect the
cables. If necessary, replace the
cables.

9. Er.941: Parameter modification taking effect only after re-power-on

Cause:

» The modification of some parameters takes effect only after the servo drive is powered
on again. After the value of these parameters is modified, the servo drive reminds of re-

power-on.

Cause

Confirming Method

Corrective Action

Modify the parameters,
whose modification
takes effect only after
the servo drive is
powered on again.

» Check whether you modify the

parameters, whose modification
takes effect only after the servo
drive is powered on again.

Re-power on the servo system.

10. Er.942: Parameter storage too frequent

Cause:

»  The number of parameters that are being modified simultaneously exceeds 200.

Cause

Confirming Method

Corrective Action

A great number of

parameters are modified
and stored frequently to
EEPROM (HOC-13 = 1).

« Check whether the host controller
performs frequent and fast
parameter modification on the
servo drive.

Check the running mode. For
the parameters that need not be
stored in EEPROM, set HOC-13
to 0 before the writing operation
of the host controller.
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11. Er.950: Forward overtravel

Cause:

* The logic of the DI allocated with function FunIN.14: P-OT (forward drive forbidden) is

effective.

Cause

Confirming Method

Corrective Action

The logic of the DI
allocated with function
FunIN.14: P-OT
(forward drive forbidden)
is effective.

Check whether a parameter in
group HO3 has been allocated
with the FunIN14 (P-OT)
function.

» Check whether the logic of the

corresponding DI is effective
though HOB-03 (monitored DI
states).

Check the running mode. Send a
reverse reference or rotate the motor
in the prerequisite of ensuring safety
to make the logic of the forward
overshoot switch terminal ineffective.

12. Er.952: Reverse overtravel

Cause:

* The logic of the DI allocated with function FunIN.15: N-OT (reverse drive forbidden) is

effective.

Cause

Confirming Method

Corrective Action

The logic of the DI
allocated with function
FunIN.15: N-OT
(reverse drive forbidden)
is effective.

Check whether a parameter in
group HO3 has been allocated
with the FunIN15: N-OT
function.

» Check whether the logic of the

corresponding DI is effective
though HOB-03 (monitored DI
states).

Check the running mode. Send a
reverse reference or rotate the motor
in the prerequisite of ensuring safety
to make the logic of the reverse
overshoot switch terminal ineffective.

13. Er.980: Encoder internal fault

Cause:

* The encoder algorithm error.

Cause

Confirming Method

Corrective Action

Encoder internal fault

The encoder is faulty if the fault
is still reported after several
times of power-off and re-
power-on.

Replace the servo motor.
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14. Er.990: Power input phase loss

Cause:

*  The three-phase servo drive of 1 kW below is allowed to run under single-phase power but
the fault and alarm of power input phase loss (HOA-00) is enabled.

Cause

Confirming Method

Corrective Action

When HOA-00 = 1 (allow
faults and warnings at
power input phase loss
protection), the three-
phase servo drive (0.75
kW) (H01-02 = 5) can
run under single-phase
power. In this case, the
drive reports the alarm.

* Check whether it is the three-

phase servo drive that is

allowed to run under single-

phase power.

 If the alarm is still reported when
the three-phase servo drive is
connected to three-phase power,
troubleshoot the alarm as Er.420
(power cable phase loss).

If the alarm is still reported when
the three-phase servo drive is
connected to the single-phase
power, set HOA-00 to 0.

15. Er.994: CAN address conflict

Cause

Confirming Method

Corrective Action

CANIlink address conflict
occurs.

« Check whether HOC-00 (servo

shaft address) is allocated
repeatedly.

Allocate the servo shaft address
of the salves and ensure that the
allocation of HOC-00 is not repeated.

6.2.4 Internal Faults

When the following faults occur, contact Inovance for technical support.

»  Er.104: programmable logic interrupted

* Er.111: HOO/HO1 groups parameters abnormal
* Er.207: Shaft D/Q current overflow

* Er.208: FPGA system sampling operation timeout

» Er.220: Phase sequence incorrect

* Er.602: Angle auto-tuning failure

*  Er.A40: Motor auto-tuning failure
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Chapter 7 Function Code Table

Function Code Group

Parameters

Group HOO Servo motor parameters

Group HO1 Servo drive parameters

Group HO2 Basic control parameters

Group HO3 Input terminal parameters

Group HO4 Output terminal parameters
Group HO5 Position control parameters
Group HO6 Speed control parameters

Group HO7 Torque control parameters

Group HO8 Gain parameters

Group H0O9 Self-adjusting parameters

Group HOA Fault and protection parameters
Group HOB Monitoring parameters

Group HOC Communication parameters
Group HOD Auxiliary function parameters
Group HOF Full closed-loop parameters
Group H11 Multi-position function parameters
Group H12 Multi-speed function parameters
Group H17 Virtual DI/DO parameters
e e o0
Group H31 Servo related variables set via

communication (not displayed on keypad)
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Group HO00: Servo Motor Parameters

Function . . Effective
Code Parameter Name | Setting Range Unit Default Time Property
0-65534 Power-on
HOO | 00 | Motor SN 65535: motor SN - - . At stop
again
null
Customized .
HOO | 02 motor SN - - - - At display
HOO | 04 | Encoder version | - - - - At display
HOO | 05 [ Bus motor SN - - - - At display
Group HO1: Servo Drive Parameters
Function Parameter ) . Effective
Code N Setting Range Unit Default Time Property
Ho1 | oo |MCU software |, grpqs 0.1 . . At display
version
Ho1 | 01 |FPCAsoftware |, qrpan 0.1 ; - |Atdisplay
version
HO1| 02 | Servo drive SN | 0-65535 1 - :g;‘;ﬁm“ At stop
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Group H02: Basic Control Parameters

Function
Code

Parameter Name

Setting Range

Unit

Default

Effective
Time

Property

Control
Mode

HO2

0

o

Control mode

0: Speed mode

1: Position mode
2: Torque mode

3: Torque mode «
Speed mode

4: Speed mode «
Position mode

5: Torque mode «—
Position mode

6: Position mode
< Speed mode «—
Torque mode

Immediate

At stop

HO02

02

Rotating direction

0: CCW direction
as the forward
direction (phase A
advancing phase
B)

1: CW direction
as the forward
direction (reverse
rotation mode,
phase A lagging
phase B)

Power-on
again

At stop

PST

HO02

03

Output pulse
phase

0: CCW direction
as the forward
direction (phase A
advancing phase
B)

1: CW direction
as the forward
direction (reverse
rotation mode,
phase A lagging
phase B)

Power-on
again

At stop

PST

HO02

05

Stop mode at
servo drive
disabled

0: Coast to stop,
keeping free
running state

1: Stop at zero
speed, keeping
free running state

Immediate

At stop

PST

HO2

0

[«

Stop mode 2 at
fault

0: Coast to stop,
keeping free
running state

1: Stop at zero
speed, keeping
free running state

Immediate

At stop

PST
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Function . . Effective Control
Corle Parameter Name| Setting Range | Unit | Default Time Property WMok
0: Determined by
H02-08
1: Stop at zero
speed, keeping
HO02 | 07 Stop mode at position locking - 1 Immediate |At stop PST
overtravel
state
2: Stop at zero
speed, keeping
free running state
0: Coast to stop,
HO2 | 08 ;tjlf mode 1 at keeping free - 0 Immediate |At stop PST
running state
Delay from
brake outputting Durin
HO2 | 09 |ON signal to 0-500 ms 250 Immediate 9 PS
running
command
received
Delay from brake
outputting OFF Durin
HO2 | 10 |signal to motor  |1-1000 ms 150 Immediate "9 PS
) running
power-off in the
standstill state
Motor speed
threshold when Durin
HO2 | 11 |brake outputs 0-3000 rpm 30 Immediate runnir? PS
OFF signal in the 9
rotating state
Delay from motor
power-off to Durin
HO2 | 12 |brake outputting |[1-1000 ms 500 Immediate runnir? PS
OFF signal in the 9
rotating state
Display of kevpad 0: Immediate
Ho2 | 15 | SRS OHEEYPAloutput - 0  |immediate |Atstop | PST
g 1: Not output
Hoz | 1g |Filter imeof 1 o) ms 0 |immediate [Atstop | PST
servo ON signal
Allowed minimum At
HO02 | 21 |value of regen - Q - - ) PST
: display
resistor
Ho2 | 22 Power of pU|It—|n B W B ) At PST
regen resistor display
Resistance of At
HO2 | 23 |built-in regen - Q - - . PST
) display
resistor
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Function . . Effective Control
Code Parameter Name| Setting Range | Unit | Default Time Property Vgt
Resistor heat
HO2 | 24 |dissipation 10-100 % 30 Immediate |At stop PST
coefficient
0: Built-in
1: External, natural
cooling
Ho2 | 25 Regen resistor 2_: External,forced B 0 Immediate |At stop PST
type air cooling
3: No resistor,
using only
capacitor
Ho2 | 26 |Power of extemally_gggaq w - |immediate |Atstop | PST
regen resistor
Resistance of
HO02 | 27 |external regen  |1-1000 Q - Immediate |At stop PST
resistor
HO2 | 30 |User password  |[0-65535 - 0 :g;‘i’ﬁr"’” Atstop | PST
0: No operation
1: Restore default
Parameter setting (except .
HO2 | 31 initialization groups HO and H1)| ~ 0 Immediate |At stop PST
2: Clear fault
records
Ho2 | 32 |Defaultkeypad |, o9 . 50  |Immediate [2UN9 .
display running
EtherCAT At
H02 1 33| oftware version . . . ) display .
Ho2 | 34 CAN software ) ) ) ) A_t )
version display
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Group HO03: Input Terminal Parameters

Function Parameter . . Effective Control
Code Name Setting Range Unit | Default Time Property Mode
Function 0-OxFFFF
allocation 1 of |Bit0: FunIN.1 Power-on |Durin
HO3 | 00 |Dls that are Bit1: FunIN.2 - 0 a0ain runnir? -
settoONand |...... 9 9
effective Bit15: FunIN.16
Function 0-OxFFFF
allocation 2 of  |Bit0: FunIN.17 Power-on  |Durin
HO3 | 01 |Dls that are Bit1: FunIN.18 - 0 a0ain runnir? -
settoONand |...... 9 9
effective Bit15: FunIN.32
Ho | oz [D!T function 4, o7 - | 14 |uponstop [PunG | .
selection running
Input polarity: 0—4
0: Low level active
DI logic 1: High level active Durin
HO3| 03 g 2: Rising edge active - 0 Upon stop 9 -
selection : ) . running
3: Falling edge active
4: Both rising edge and
falling edge active
Ho3| 04 P12 function o 57 - | 15 |uponstop |PUMS |
selection running
Input polarity: 0—4
0: Low level active
. 1: High level active .
HO03| 05 DI2 |og|c 2: Rising edge active - 0 Upon stop Durlr_lg -
selection ) ) . running
3: Falling edge active
4: Both rising edge and
falling edge active
Ho3 | g D13 function 4, 47 - | 13 |Uponstop [PUN9 | .
selection running
Input polarity: 0—4
0: Low level active
. 1: High level active .
HO03| 07 DI3 |09IC 2: Rising edge active - 0 Upon stop Durlr_lg -
selection : ) ) running
3: Falling edge active
4: Both rising edge and
falling edge active
Ho3| og |14 function 1 47 ; 2 |upon stop |PUiNg -
selection running
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Function| Parameter ) . Effective Control
Code NEa Setting Range Unit | Default Time Property Vol
Input polarity: 0—4
0: Low level active
) 1: High level active .
HO3 | 09 Di4 Iog|c 2: Rising edge active - 0 Upon stop Dunpg -
selection : ) . running
3: Falling edge active
4: Both rising edge and
falling edge active
Ho3 | 10 D! function 5 57 : 1 |uponstop [PUNg |
selection running
Input polarity: 0—4
0: Low level active
. 1: High level active .
HO3 | 11 DI5 IOQIC 2: Rising edge active - 0 Upon stop Durlpg -
selection : ) ) running
3: Falling edge active
4: Both rising edge and
falling edge active
Ho3 | 12 [D!6 function 4 57 - | 12 |Uponstop [PUTN9 | .
selection running
Input polarity: 0—4
0: Low level active
. 1: High level active ;
HO3| 13 DI6 Io_g|c 2: Rising edge active - 0 Upon stop Durmg -
selection ) ) . running
3: Falling edge active
4: Both rising edge and
falling edge active
Ho3| 14 |P!7 function |y 47 - 3 |uponstop |PUNg ;
selection running
Input polarity: 0—4
0: Low level active
. 1: High level active .
HO03| 15 D7 Iog|c 2: Rising edge active - 0 Upon stop Durlqg -
selection ) ) . running
3: Falling edge active
4: Both rising edge and
falling edge active
HO3 | 16 DI8 fupctlon 0-37 - 31 Upon stop Dunr)g -
selection running
Input polarity: 0—4
0: Low level active
) 1: High level active .
Ho3 | 17 P18 logic 2: Rising edge active - 0 |uponstop |PUring -
selection : ) ; running
3: Falling edge active
4: Both rising edge and
falling edge active
Ho3| 1g P! function | 47 - 0 |uponstop |PUring ;
selection running
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Function| Parameter . . Effective Control
Corle N Setting Range Unit | Default Time Property Wieeke
Input polarity: 0—4
0: Low level active
. 1: High level active .
Hoa| 19 P19 logic 2: Rising edge active | - 0 |uponstop |PUrin9 -
selection : ) ) running
3: Falling edge active
4: Both rising edge and
falling edge active
Function 0-OxFFFF
allocation 3 of  |Bit0: FunIN.33 Power-on  |Durin
HO03| 34 |Dls that are Bit1: FunIN.34 - 0 a0ain runnir? -
settoONand |...... 9 9
effective Bit15: FunIN.48
Function 0-OxFFFF
allocation 4 of |Bit0: FunIN.49 Power-on  |Durin
HO3| 35 [DIs thatare  |Bit1: FunIN.50 - R runnir? -
settoONand |...... 9 9
effective Bit15: FunIN.64
HO3 | 50 |Al1 offset -5000 to 5000 mv 0 |immediate |PUN9 .
running
Hoa| 51 Al fitertime o, 655 55 ms | 200 |Immediate |PUTN9 |
constant running
HO3| 53 |Al1 dead zone [0-1000.0 mv | 100 |immediate [PUN9 -
running
HO3| 54 |Al1 zero drift  |-500.0 to 500.0 mv | 00 [|immediate [PU"N9 -
running
HO3| 55 |AI2 offset -5000 to 5000 mv | 0 [mmedate [PV -
running
Hoa| 56 [A12 fiter fime o, 655 35 ms | 200 |Immediate [PV | .
constant running
HO3 | 58 |AI2 dead zone |0-1000.0 mv | 100 [immediate |PU""9 -
running
HO3| 59 |AI2 zero drift  |-500.0 to 500.0 mv | 00 [immediate |PUN9 -
running
Speed
HO03| 80 |corresponding [0—6000 rpm rpm 3000 |Immediate |[At stop -
to10V
Torque .
HO3| 81 |corresponding 1.00-8.00 times of Times| 1.00 |Immediate |Atstop -
to 10V rated torque
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Group H04: Output Terminal Parameters

Function| Parameter . . Effective Control
Code Name Setting Range Unit | Default Time Property Mode
DOt Durin
Ho4 |00 |function  [0-19 . 1 |Upon stop 9 .
: running
selection
Output polarity reverse
setting: 0—1
Hoa |01 DO1 I(_)glc 0: Qutput low level when ) 0 Upon stop Durlr_\g }
selection active (optocoupler ON) running
1: Output high level when
active (optocoupler OFF)
Do2 Durin
HO4 |02 |function  {0-19 y 5 |Upon stop "9 .
. running
selection
Output polarity reverse
setting: 0—1
Hoa |03 DO2 Igglc 0: Qutput low level when ) 0 Upon stop Durlr_lg }
selection active (optocoupler ON) running
1: Output high level when
active (optocoupler OFF)
pos3 Durin
HO4 |04 |function  |0-19 - 3 |Upon stop "9 -
. running
selection
Output polarity reverse
setting: 0—1
Ho4 |05 DO3 |(?g|C 0: Qutput low level when ) 0 Upon stop Durlr)g B
selection active (optocoupler ON) running
1: Output high level when
active (optocoupler OFF)
DO4 Durin
HO4 |06 [function  [0-19 - 11 |Upon stop g -
. running
selection
Output polarity reverse
setting: 0—1
Hoa |07 DO4 I99|c 0: Qutput low level when ) 0 Upon stop Durlr_]g }
selection active (optocoupler ON) running
1: Output high level when
active (optocoupler OFF)
DOS Durin
HO04 | 08 |function 0-19 - 16  [Upon stop 9 -
. running
selection
Output polarity reverse
setting: 0—1
Ho4 |09 DO5 I99|c 0: Qutput low level when ) 0 Upon stop Durlr_\g }
selection active (optocoupler ON) running
1: Output high level when
active (optocoupler OFF)
HO04 |22 DO source |0-31 - 0 Immediate |At stop -
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Code N Setting Range Unit | Default Time Property Wieeke

00: Motor rotational speed
(1 V/1000 RPM, by default)
01: Speed reference (1
/1000 RPM)

02: Torque reference (1
V/100%)

03: Position deviation (0.05
V/1 reference unit)

04: Position amplifier
deviation (0.05 V/1 encoder During
pulse unit) - 0 Immediate running -
05: Position reference

speed (1 V/1000 RPM)

06: Positioning completed
reference (positioning
completed: 5 V, positioning
uncompleted: 0 V)

07: Speed feedforward (1
V/1000 RPM)

08: Al1 voltage

09: Al2 voltage

AO1 offset During

HO04 | 51 -10000 to 10000 mV | 5000 |Immediate . -
voltage running

AO1 .
HO4 | 52 |multiplying  |-99.99 to 99.99 Times| 1.00 |Immediate |29 -
factor running

AO1 signal

HO04 (5 .
selection

o

00: Motor speed (1 V/1000
RPM, by default)

01: Speed reference (1
V/1000 RPM)

02: Torque reference (1
V/100%)

03: Position deviation (0.05
V/1 reference unit)

04: Position amplifier
deviation (0.05 V/1 encoder During
pulse unit) - 0 Immediate running -
05: Position reference

speed (1 V/1000 RPM)

06: Positioning completed
reference (positioning
completed: 5V, positioning
uncompleted: 0 V)

07: Speed feedforward (1
V/1000 RPM)

08: Al1 voltage

09: AI2 voltage

AO1 offset During

-10000 to 10000 mV | 5000 |Immediate . -
voltage running

AO2 Durin
multiplying |-99.99 to 99.99 Times| 1.00 [Immediate "9 -
factor running

AO2 signal

HO4 |5 .
selection

w

HO4 |5

N

HO4 |5

(&)}
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Group HO05: Position Control Parameters

Function| Parameter . . Effective Control
Code Name Setting Range Unit Default Time Property Mode
coson |3 el
HO05| 00 |reference : p ng - 0 Immediate |At stop P
2: Multi-position
source h
setting
Pulse 0: Low-speed pulse
reference input Power-on
HO5 01 input terminal |1: High-speed pulse . 0 again Atstop P
selection input
Pulses for Power-on
HO5| 02 |one motor 0-1048576 P/Rev 0 again At stop P
revolution 9
First-order low-
HO5| 04 |pass filter time |0—6553.5 ms 0.0 Immediate |At stop P
constant
HO5| 05 |Step size -9999 to 9999 Refj;?t”ce 50 |Immediate |At stop P
Filter time
constant of of
HO5| 06 |average value |0.0-128.0 ms 0.0 Immediate |At stop P
of position
reference
Electronic Durin
HO5( 07 |gear ratio 1 1-1073741824 - 1048576 |Immediate runnir? P
(numerator) 9
Electronic Durin
HO05| 09 |gear ratio 1 1-1073741824 - 10000 |Immediate runnir? P
(denominator) 9
Electronic Durin
HO5| 11 |gear ratio 2 1-1073741824 - 1048576 |Immediate runnir? P
(numerator) 9
Electronic Durin
HO5| 13 |gear ratio 2 1-1073741824 - 10000 |Immediate runnir? P
(denominator) 9
0: Direction + pulse,
positive logic
1: Direction + pulse,
negative logic 5
Hos| 15 |Reference 15 5y - ce A + phase - o |Poweron lhitop P
pulse form again
B orthogonal
pulse, 4-frequency
multiplication
3: CW+CCW
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F%n:(:fn Pa,\rlzrrr;eger Setting Range Unit Default Ef_:_?r(:‘lave Property C'\?cr::jrgl
0: Clear position
deviation pulses
upon servo drive
disabled or fault
1: Clear position
HO05| 16 [Clear action deviation pulses - 0 Immediate |At stop P
upon fault
2: Clear position
deviation pulses
upon ClrPosErr
signal from DI
Encoder Power-on
HO5| 17 |frequency- 35-32767 P/Rev 2500 again At stop -
division pulses
0: No speed
fsezz(?grwar d feedforward
HO05| 19 1: Internal 1 1 Immediate |At stop P
control
selection 2:Al
3:AI2
0: Position
deviation absolute
value smaller
than amplitude
of positioning
completed
1: Position
deviation absolute
value smaller
Outpg_t than amplitude
condition of of positioning During
HO05| 20 [positioning - 0 Immediate . P
completed and running
completed o
signal (COIN) poslthn refel:ence
after filter being 0
2: Position
deviation absolute
value smaller
than amplitude
of positioning
completed and
position reference
being 0
Amplitude for .
HO5| 21 |positioning  [1-65535 Encoder | 74 |immediate [PU"IN9 P
unit running
completed
Amplitude of
Hos| 22 [POSioning 14 sesas Encoder | g5535  |immediate [PUN1N9 P
almost unit running
completed
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Flénocéfn Pa'\rlzn;e:er Setting Range Unit Default Ef_j_?:qtleve Property Chzgggl
Interruption 1: Enabled Power-on
HO5) 23 fixed length 0: Disabled 0 0 again Atstop P
Displacement 1 10000 During
HO05| 24 |of interruption |0-1073741824 reference |reference|Immediate ) P
! . . running
fixed length unit unit
Constant
Hos | 26 [SPeed for 0-6000 rpm 200  |Immediate |49 P
interruption running
fixed length
Acceleration/
Deceleration During
HO05| 27 |time of 0-1000 ms 10 Immediate ) P
h . running
interruption
fixed length
Interruption . .
HO5| 29 [fixed length |0 Disabled - 1 |mmediate [PV | p
1: Enabled running
unlock
0: Disabled
1: Enabled upon
ORGSET signal
from DI
2: Electrical
home return upon
ORGSET signal
from DI
Hos| 30 |Control of —3: Started - 0 |Immediate P9 | p
home return  [immediately upon running
power-on
4: Started
immediately
5: Electrical home
return
6: Taking current
position as the
home
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Function| Parameter . . Effective Control
ol N Setting Range Unit Default Time Property Vgt

0: Forward home
return, deceleration
position and home
as home switches
1: Reverse home
return, deceleration
position and home
as home switches
2: Forward home
return, deceleration
position and home
as motor Z signals
3: Reverse home
return, deceleration
position and home
as motor Z signals
4: Forward home
return, deceleration
position as home
switch and home as
motor Z signal
5: Reverse home
return, deceleration
Hos| 31 |Mode of home |position as home - 0 |Immediate |Atstop P
return switch and home as
motor Z signal
6: Forward home
return, deceleration
position and home
as forward limit
switches
7: Reverse home
return, deceleration
position and home
as reverse limit
switches
8: Forward home
return, deceleration
position as forward
limit switch and
home as motor Z
signal
9: Reverse home
return, deceleration
position as reverse
limit switch and
home as motor Z
signal
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Speed of home

Hos | 32 [SWitch signal 14 544, rpm 100 |Immediate [PU"N9 P
at high-speed running
searching
Speed of home

Hos | 33 [SWitch signal 15444, rpm 10 |Immediate [PU"N9 P
at low-speed running
searching
Acceleration/

Hos| 34 [Peceleration g 4649 ms | 1000 |Immediate [PV | P
time at home running
searching

Hos| 35 | T'Me of home 4_gegas ms | 10000 |Immediate |PU""9 P
searching running
Mechanical -1073741824 to Reference . During

HO5| 36 home offset 1073741824 unit 0 Immediate running P

0: Encoder
frequency-division
output
Servo pulse 1: Reference pulse Power-on
HO05| 38 synchronous output - 0 ) At stop P
output source |’ again
2: Frequency-
division and
synchronous output
forbidden
0: Enabled after
Electronic position reference

Hos | 39 |982r ratio pulse remaining 0 - 0 |Immediate |At stop P
switchover for 10 ms
condition 1: Enabled in real

time
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ol N Setting Range Unit Default Time Property Vgt

0: HO5-36 as
coordinate for
home return, trigger
home return and
find home reversely
after reaching limit
switch

1: HO05-36 as
relative offset for
home return, trigger
home return and
find home reversely

Mechanical SR
after reaching limit
home offset )
switch

HO05| 40 |and action - 0 Immediate |At stop P

. 2: H05-36 as
after reaching :
N coordinate for
limit switch

home return,
automatically

find zero position
reversely after
reaching limit switch
3: H05-36 as
relative offset

for home return,
automatically

find zero position
reversely after
reaching limit switch

0: Positive (Z pulse
Output polarity |[being high level) Power-on
of Z pulse 1: Negative (Z pulse again

being low level)

HO5| 4

-
1
-

At stop P

Group HO06: Speed Control Parameters

Function Parameter . . Effective Control
Corle N Setting Range Unit | Default Time Property Mode

Main speed 8;3;3|g|tal setting (HO6-

HO06 | 00 |reference A 1 Al - 0 Immediate |At stop S
source 2 AI2

0: Digital setting (HO6-
03)

- 1: Al
Auxiliary speed 2 A2

reference B 3: 0 (No function) - 1 Immediate |At stop S
source

4: 0 (No function)
5: Multi-speed
reference

HO6 | 0

=
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0: Main speed reference
A source
1: Auxiliary speed
Speed reference |reference B source .
HO06 | 02 selection 2. A+B - 0 Immediate |At stop S
3: A/B switchover
4: Communication
setting
Keypad setting Durin
HO06 | 03 |value of speed |-6000 to 6000 rpm 200 (Immediate 9 S
running
reference
HOs | 04 /09 Speed 0-6000 pm | 100 |Immediate [PUN9 s
setting value running
Acceleration
Hoe | 05 |famP time 0-65535 ms | 0 |immediate [PUN9 s
constant of running
speed reference
Deceleration
Hoe | 06 |FaMP time 0-65535 ms | 0 |Immediate |PUN9 s
constant of running
speed reference
Hoe | o7 |Maximum speed |, 554 pm | 6000 |Immediate |PU"9 s
threshold running
Hos | og |Forward speed |4 554 rpm | 6000 |Immediate |PUN9 s
threshold running
Hos | g |Reverse speed 14 gh40 pm | 6000 |Immediate |PU9 s
threshold running
Torque 0: No torque
HO6 | 11 [feedforward  |feedforward - 1 |immediate [P | ps
. 1: Internal torque running
control selection
feedforward
Hoe | 15 [SPeed threshold |, ¢, mom | 10 |Immediate |PUTN9 s
for zero clamp running
Hos | 16 |Motorspeed 14 4559 mpm | 20 |Immediate |PUN9 | psT
threshold running
Threshold of Durin
HO6 | 17 [speed consistent|0—100 rpm 10 |Immediate 9 S
; running
signal
Threshold of Durin
HO6 | 18 [speed reached [10-6000 rom | 1000 [Immediate 9 PST
; running
signal
Threshold of Durin
HO06 | 19 |zero speed 1-6000 rpm 10 |Immediate 9 PST
; running
output signal
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Group HO7: Torque Control Parameters

100% of the torque reference corresponds to the rated motor torque.

Function| Parameter . . Effective Control
Corle N Setting Range Unit | Default Time Property Mode
Main torque 0: Digital setting (H07-03)
HO7| 00 |reference A 1: A1 - 0 Immediate |At stop T
source 2: A2
fo‘:"'lﬂ':ry 0: Digital setting (H07-03)
Ho7| 01 [°™ 1: Al . 1 |Immediate |At stop T
reference B i
2: AI2
source
Torque
HO7| 02 |reference 0-3 - 0 Immediate |At stop T
source
Keypad setting Durin
HO7| 03 |value of torque |-300.0 to 300.0 % 0  |Immediate g T
running
reference
Torque Durin
HO7| 05 |reference filter |0-30.00 ms | 0.79 |[Immediate 9 PST
. running
time constant 1
Torque Durin
HO7| 06 |reference filter [0-30.00 ms ms | 0.79 |Immediate 9 PST
. running
time constant 2
0: Internal
1: External setting (P-CL
and N-CL selection)
2: External T-LMT setting
Torque limit 3: Smaller of external
HO7| 07 sou(:ce setting and external 1 0 Immediate [At stop PST
T-LMT setting (P-CL and
N-CL selection)
4: Switchover between
internal setting and T-LMT
setting
T-LMT 1: A1 .
HO7| 08 selection 2 AI2 1 2 Immediate [At stop PST
Internal Durin
HO7| 09 |forward torque |0.0-300.0 % | 300.0 [Immediate 9 PST
- running
limit
Internal .
HO7| 10 [reverse torque 0.0-300.0 % | 300.0 [Immediate Durmg PST
e running
limit
External Durin
HO7| 11 |forward torque |0.0-300.0 % | 300.0 |[Immediate 9 PST
limit running

-177 -



Chapter 7 Function Code Table 1S620P User Manual

Function| Parameter . . Effective Control
Code NEa Setting Range Unit | Default Time Property Mode
External Durin
HO7| 12 |reverse torque |0.0-300.0 % | 300.0 (Immediate "9 PST
oy running
limit
0: Internal (in torque
control)
Soeed limit 1: External V-LMT setting Durin
Ho7| 17 |2P 2: HO7-19/H07-20 as - 0 Immediate 9 T
source : . running
internal speed limit source
selected by FunIN.36
(V-SEL)
Ho7| 18 |V-EMT oAl - 1 |iImmediate |PY"9 T
selection 2: Al2 running
Forward speed
Hoz| 19 [imiUSpeed 14 g449 rpm | 3000 [Immediate |PUN9 T
limit 1 in torque running
control
Reverse speed
Ho7| 20 |iMiVSPeed 1o gaqq rom | 3000 |Immediate (DU | T
limit 2 in torque running
control
Ho7| 21 |Base value for | 4 3409 % | 00 [Immediate [P“TNY | psT
torque reached running
Threshold of Durin
HO7| 22 |torque reached|0.0-300.0 % 20.0 (Immediate "9 PST
: running
valid
Threshold of Durin
HO07| 23 |torque reached|0.0-300.0 % 10.0 (Immediate 9 PST
S running
invalid
Speed limit
Ho7| a0 |Windowinthe |y 5 54 ms | 1.0 |Immediate [DUN9 T
torque control running
mode
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Group H08: Gain Parameters

Function| Parameter . . Effective Control
Code Name Setting Range Unit Default Time Property Mode
Speed loop . During
HO8| 00 |~ 0.1-2000.0 Hz 25.0 (Immediate ) PS
gain running
Speed loop Durin
HO08| 01 |integral time |0.15-512.00 ms 31.83 [Immediate "9 PS
running
constant
Hos| o2 [Position1oop 4 4 56000 Hz | 400 |Immediate |PUN9 P
gain running
Second Durin
HO08| 03 |speed loop |0.1-2000.0 Hz 40.0 (Immediate "9 PS
) running
gain
Second
Hos| 04 [SPeed100P 14 45 545 0o ms | 40.00 |Immediate |PU"N9 PS
integral time running
constant
Second Durin
HO08| 05 |position loop |0.0-2000.0 Hz 64.0 (Immediate "9 P
) running
gain
HO08| 06 |Reserved - - - - - -
0: First gain fixed, P/PI
switchover by DI
1: Gain switchover
Second gain based on H08-09 During
HO08| 08 - |Note: "P" indicates - 1 Immediate ] PS
mode setting . . running
proportional control;
"PI" indicates
proportional and
integral control.

-179 -



Chapter 7 Function Code Table 1S620P User Manual

Flénocéfn Pa'\rlznn:]eeter Setting Range Unit Default Eq_?rc:;ve Property Chﬁgct;:l
0: First gain fixed (PS)
1: Switchover by DI
(PS)
2: Torque reference
being large (PS)
3: Speed reference
being large (PS)
4: Speed reference
change rate being large
(PS)
Gain 5: Speed reference During
HO08| 09 [switchover |high-speed low-speed - 0 Immediate running PS
condition thresholds (PS)
6: Position deviation
being large (P)
7: Position reference
available (P)
8: Positioning
uncompleted (P)
9: Actual speed (P)
10: Position reference
available + Actual
speed (P)
Gain During
HO08| 10 [switchover ]0.0-1000.0 ms 5.0 |Immediate . PS
running
delay
Gain Based on During
HO08| 11 [switchover |0-20000 switchover| 50 |Immediate ) PS
o running
level condition
Gain Based on During
HO08| 12 [switchover |0-20000 switchover| 30 |Immediate ) PS
) L running
hysteresis condition
Position gain During
HO08| 13 [switchover ]0.0-1000.0 ms 3.0 |Immediate . PS
. running
time
Hog | 15 [-0adinertia 14 44_120.00 times | 1.00 |Immediate [P“""9 | psT
ratio running
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Function| Parameter . . Effective Control
Code Ny Setting Range Unit Default Time Property Vet
Speed
Hog| 18 |feedforward 14 44 g4 00 ms 0 |Immediate [P4N9 P
filter time running
constant
Speed Durin
HO08| 19 |feedforward [0.0-100.0 % 0 Immediate "9 P
? running
gain
Torque
Hos| 20 |feedforward 14 44 64 00 ms 0.50 |Immediate [PU1"9 P
filter time running
constant
Torque Durin
HO08| 21 |feedforward [0.0-200.0 0.1 0 Immediate "9 P
’ running
gain
0: Disabled

1: Average filter of 2
speed feedbacks

Speed 2: Average filter of 4
H08| 22 |feedforward |speed feedbacks - 0 Immediate |At stop PS
filter 3: Average filter of 8

speed feedbacks
4: Average filter of 16
speed feedbacks

Cutoff
frequency
Hog| 23 [ofsPeed  1400_4000 Hz | 4000 |Immediate [PU"9 PS
feedback running
low-pass
filter
Hos| 24 |PDFF controllg 44600 % | 1000 |Immediate [PU""9 | Pps
coefficient running
Group HO09: Self-adjusting Parameters
Function ) . Effective Control
Code Parameter Name Setting Range Unit | Default Time Property Mode
0: Disabled, manual
adjusting
1: Standard mode,
gain parameters
automatically
Hoo! 00 Auto-adjusting a_dj_uQed based on ) 0 Immediate Durlpg PS
mode rigidity table running
2: Positioning mode,
gain parameters
automatically
adjusted based on
rigidity table
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Hog| o1 |Rigidity level 1 4 . 12 |immediate |PUN9 PS
selection running

0: Not updated
1: Only one notch
(3rd notch) valid
2: Both notches (3rd
and 4th notches)
valid
Working mode  |3: Only detect During
HO09| 02 |of self-adaptive |resonance - 0 Immediate ) PS
running
notch frequency
(displayed in HO9-
24), not update
parameters
4: Restore
parameters to
default setting
0: Disabled
1: Enabled, change
L slowly .
Hog| o3 [Onlineinertia 15 & b pied. always . 0 |immediate [PUriN9 PS
auto-tuning mode running
change
3: Enabled, change
quickly
0: Vibration
Low-frequency |frequency set
Hog| 04 |feSonance manually - 0 |Immediate [PUrN9 -
restraining mode |1: Vibration running
selection frequency auto-
tuned
Offline inertia | ositive and
HO9| 05 [auto-tuning mode negative triangular - 0 Immediate |At stop -
selection wave mode
1: Jog mode
Maximum speed
HO09| 06 [for inertia auto- |100-1000 rpm 500 |Immediate |At stop -
tuning
Time constant
of accelerating
HO9| 07 [to max. speed 20-800 ms 125 |Immediate |At stop -
for inertia auto-
tuning
Interval after
HO09| 08 |an inertia auto- |50-10000 ms 800 |Immediate |At stop -
tuning
Motor revolutions At
HO09| 09 |for an inertia 0.00-2.00 Rev - - ) -
) display
auto-tuning
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Function . . Effective Control

Corle Parameter Name | Setting Range Unit | Default Time Property Vet

Hog| 12 | st notch 50-4000 Hz | 4000 [Immediate |PU1N9 PS
frequency running

Hog| 13 |!Stnotchwidth 14 5, - 2 |immediate |PU"9 PS
level running

Hog| 14 |!Stnotch depth 1, o4 - 0 |immediate |PUN9 PS
level running

Hog| 15 |2nd notch 50-4000 Hz | 4000 |Immediate [PUN9 PS
frequency running

Hog| 16 |2nd noteh widih g 54 . 2 |immediate [PU"9 | ps
level running

Hog| 17 |2nd notch depth 15 g4 ; 0 |Immediate |PU1N9 PS
level running

Hoo| 18 frd notch 50-4000 Hz | 4000 |Immediate [PUN9 PS
requency running

Hog| 19 [3d notchwidth 155, : 2 |immediate [PU"M9 | ps
level running

Hog| 20 |3rd noteh depth 1, o4 - 0 |immediate |PUN9 PS
level running

Hog| 21 |4th notch 50-4000 Hz | 4000 [Immediate |PU1N9 PS
frequency running

Hog| 22 |#th notch width 15 5, ; 2 |iImmediate |PU1N9 PS
level running

Hog| 23 |#th notch depth 1, g4 - 0 |immediate |PUN9 PS
level running
Obtained At

HO9| 24 |resonance 0-2 Hz 0 - . PS
f display
requency
Torque

Hog| 3o |disturbance -100.0 to 100.0 % 0.0 |Immediate [PUrN9 PS
compensation running
gain
Torque

Hog| 31 |disturbance 0.00-25.00 ms | 05 [Immediate |P4TN9 PS
observer filter running
time constant
Low-frequency Durin

HO9| 38 |resonance 1.0-100.0- Hz 100.0 |Immediate _g -

running

frequency A
Filter setting of

Hog| 3g [loW-frequency 1, 4, § 2 |immediate |PUrN9 .
resonance running
frequency A
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Group HOA: Fault and Protection

Function| Parameter ) . Effective Control
Code Name Setting Range Unit Default Time Property Mode
0: Allow faults and
Power input forbid warnings
HoAl 0o phase I_oss 1:AII_ow faults and 1 0 Immediate Dunr_]g )
protection warnings running
selection 2: Forbid faults and
warnings
Retentive at . .
HOA| 03 |power failure Oj Disabled 1 0 Immediate Dunr_]g -
. 1: Enabled running
selection
HOA| 04 |Motor overload |5, 45, % 100 |Immediate |At stop ;
protection gain
HoA| 0g [OversPeed 15 10000 rpm 0 |Immediate [PY"9 | psT
threshold running
Maximum
HOA| 09 [position pulse |100—4000 kHz 4000 [Immediate |At stop P
frequency
Threshold Encoder Durin
HOA| 10 |of position 1-1073741824 . 3145728 [Immediate "9 P
. unit running
deviation fault
Runaway 0: Disabled Durin
HOA| 12 |protection i - 1 Immediate ng PST
. 1: Enabled running
selection
Position
deviation Encoder Durin
HOA| 16 |threshold in 1-1000 ) 5 Immediate 9 P
unit running
low-frequency
resonance
Hoa| 1g D8 filtertime o ogg 25ns | 80 |OWeron Ixtstop -
constant again
HoA| 20 (P19 filter time 1, » 55 25ns | 80 |POWeON Iatsiop ;
constant again
Filter time of Power-on
HOA| 24 |low-speed pulse|0-255 ns 25 ns 30 again At stop -
input pin 9
Filter time
constant of .
HOA| 25 speed feedback 0-5000 ms 50 Immediate [At stop -
display value
Motor overload [0: Not shield .
HOA| 26 shielding 1: Shield - 0 Immediate [At stop -
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Function| Parameter . . Effective Control
ol - Setting Range Unit Default Time Property Vet
HoA| 27 |Speed DO filter 1, 5 ms 10 | Immediate | At stop -
time constant
Quadrature Power-on
HOA| 28 |encoder filter ~ |0-255 25ns 30 ) At stop -
: again
time constant
Filter time
HoA| 30 |constantof 14 »pg 25ns 3 [Power-on i stop -
high-speed again
pulse input pin
Locked rotor
Hoa| 32 [overeat 44 65635 ms 200 |Immediate [PUN9 -
protection time running
window
Locked rotor . .
HOA| 33 |overheat Oj Disabled - 1 Immediate Durlr)g -
) 1: Enabled running
protection
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Group HOB: Display Parameters

value

Function Setting . Effective Control
Code Parameter Name Range Unit Default Time Property Mode
HOB | 00 |Actual motor speed - rpm - - At display PST
HOB | 01 |Speed reference - rpm - - At display PS
Internal torque
reference o .
HOB | 02 (relative to rated - % - - At display PST
motor torque)
HOB | 03 |Monitored DI states - - - - At display PST
HOB | 05 |[Monitored DO states - - - - At display PST
Absolute position
counter Reference .
HOB | 071 35 it decimal - unit - - |Atdisplay | P
display)
Mechanical angle Encoder
HOB | 09 |(starting from the - unit - - At display PST
pulses of home)
HoB | 10 [Rotation angle - ° - - |Atdisplay | PST
(electrical angle)
Speed corresponding
HOB | 11 |to input position - rom - - At display P
reference
HOB | 12 |Average load rate - % - At display PST
Input reference pulse
counter Reference .
HOB | 131 35 it decimal - unit - - |Atdisplay | P
display)
Encoder position
deviation counter Encoder .
HOB | 15 35 it decimal - unit - - |Atdisplay | P
display)
Feedback pulse
counter Encoder .
HOB | 171 35 hit decimal . unit . . Atdisplay P
display)
Total power-on time
HOB | 19 [(32-bit decimal - s - - At display PST
display)
HOB | 21 [Al1 sampling voltage - \% - - At display PST
HOB | 22 |Al2 sampling voltage - \% - - At display PST
HoB | 24 Phase current valid B A ~ R At display PST
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Function Setting . Effective Control
Code Parameter Name Range Unit Default Time Property Mode
HOB | 26 [Bus voltage - Vv - - At display PST
HOB | 27 [Module temperature - °C - - At display PST
0: Current
fault
1: Last fault
HOB | 33 |Fault record 2:Last2nd| 0 |immediate |PUN9 PST
fault running
é.:ul_.;ast 9th
fault
HOB | 34 |Fault code - - - - At display PST

Time stamp upon ]
HOB | 35 displayed fault - S - - Atdisplay | PST

Current motor speed .
HOB | 37 upon displayed fault - rpm - - At display PST

Motor phase U
HOB | 38 |current upon - A - - At display PST
displayed fault

Motor phase V
HOB | 39 |current upon - A - - At display PST
displayed fault

Bus voltage upon ) i ) ]
HOB | 40 displayed fault v At display PST

Input terminal state .
HOB | 41 upon displayed fault - - - - At display PST

Output terminal state .
HOB | 42 upon displayed fault - - - - At display PST

HoB | 53 Position deviation ) Refergnce ) ) At display P
counter unit
Actual motor speed .

HOB | 55 (0.1 rpm) - rpm - - At display PST
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Group HOC: Communication Parameters

Function| Parameter . . Effective Control
Code Name Setting Range Unit | Default Time Property Mode
Servo shaft 1-247 . During
HOC | 00 address 0: broadcast address ) ! Immediate running PST
0-5
0: 2400 bit/s
Serial port 1: 4800 bits Durin
HOC |02 baud rzte 2: 9600 bit/s - 5 |Immediate runnir? PST
3: 19200 bit/s °
4: 38400 bit/s
5: 57600 bit/s
0: No check, 2 stop bits
1: Even parity check, 1
Modbus data |stop bit . During
HOC) 03 format 2: Odd parity check, 1 ) 0 |Immediate running PST
stop bit
3: No check, 1 stop bit
0: 20 Kbit/s
1: 50 Kbit/s
2: 100 Kbit/s
CAN : . )
HOC | 08 |communication 3: 125 Kb!t/s - 5 Immediate Durlr_\g PST
rate 4: 250 Kbit/s running
5: 500 Kbit/s
6: 800 Kbit/s
7: 1 Mbit/s
Communication|0: Disabled .
HOC | 09 virtual DI (VDI) |1: Enabled - 0 |Immediate |At stop PST
VDI default Bit0: VDI1 default value power-on |During
HOC| 10 value after | 5ii15. /16 default | 9 |again running | ST
power-on
value
Communication| . .
HOC |11 |vitual DO | Deabied - | o |mmediate |Atstop | PST
(VDO) '
Default virtual |Bit0: VDO1 default value
level of VDO |...... .
HOC 1121 llocated with |Bit15: VDO16 default - 0 |lmmediate At stop PST
function 0 value
Update function
code values 0: Not updated to Durin
HOC | 13 |written via EEPROM - 1 Immediate runnir? PST
communication |1: Update to EEPROM 9
to EEPROM
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protocol

Ftérg:c::n Pa'\rlzrrr:zter Setting Range Unit | Default Ef_:.?;téve Property C“;I)S;rgl
New protocol:
0x0001: lllegal function
(command code)
0x0002: lllegal data
address
0x0003: lllegal data
0x0004: Slave station
device fault
Old protocol:
0x0002: Command
code not being
Modbus error |0x03/0x06/0x10 .
HOC | 141 ode 0x0004: CRC checksum | ) ) At display )
received by servo
computer different from
checksum in data frame
0x0008: Accessed
function code not exist
0x0010: Written function
code value exceed limits
0x0080: Written function
code modifiable only
in stop state but servo
being in running state
Hoc | 25| Modbus 0-5000 ms| 1 |mmediate |PU"9 | psT
response delay running
Modbus ?6I-t|’|lgt;: 16 bits before low During
HOC | 26 [communication |, . . - 1 Immediate : PST
data sequence 1_. Low 16 bits before running
high 16 bits
Warning
Hoc | 27| eras of 14 4 - | 5 [mmediate |Atstop | PST
timeout
CANopen
Hoc |2g|Packet - |0:Little endian - | o [mmediate (P49 | psT
transmission  |1: Big endian running
sequence
0: Old protocol .
HOC | 30 Modbus error 1: Stan%ard error - 1 Immediate Durlr)g PST
frame format running
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Group HOD: Auxiliary Function Parameters

Function . . Effective Control
Code Parameter Name Setting Range Unit | Default Time Property Mode
HOD | 00 |Software reset 0 No operation - 0 Immediate [At stop -
1: Enabled
HOD | 01 |Fault reset 0: No operation - 0 Immediate |At sto -
1: Enabled P
HoD | 02 Offline Iqad inertia B B B Immediate Durir}g )
auto-tuning running
Hop | 03 Inltl_al angle auto- O No operation ) 0 Immediate |At stop )
tuning 1: Enabled
0: No operation . During
HOD | 05 |Emergency stop 1: Enabled - 0 Immediate running -
Analog automatic 0: No operation
HOD | 10 ad'ust?‘nent 1: Al1 adjustment - 0 Immediate |At stop -
J 2: A2 adjustment
HOD | 11 |Jog function - - - - - -
0: No operation
1: Simulated DI
enabled, simulated
DI/DO forced DO disabled Durin
HOD | 17 |input and output |2: Simulated DO - 0 Immediate runnir? -
enabled enabled, simulated 9
DI disabled
3: Simulated DI and
DO enabled
Hop | 18 | P! forcedinput o o, 01FF - | 0x01FF [Immediate  |PU""9 -
setting running
Hob | 1g PO forced output 15 4.601F - | o |immediate [PUN9 -
setting running
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Group HOF: Full Closed-loop Parameters

Function Parameter . . Effective Control
Code Name Setting Range Unit | Default Time Property Mode
0-2
0: Internal encoder
feedback
1: External encoder
Encoder feedback .
HOF| 00 feedback mode |2: Internal/External . 0 Immediate | At stop P
position closed-
loop switchover at
electronic gear ratio
switchover
Running mode of 0: Standard mode
HOF| 01 9 1: Reverse running - 0 Immediate |At stop P
external encoder
mode
External encoder External Power-on
HOF| 04 |pulses per motor|0-1073741824 encoder| 10000 again At stop P
revolution unit 9
Full closed-
loop position External Durin
HOF| 08 |/9°P P 0-1073741824 encoder| 1000 |Immediate "9 P
deviation too . running
unit
large threshold
Full closed-
HoF | 10 |'o9P POsition 14 444 Rev 0 [Immediate |P4N9 P
deviation clear running
setting
Hybrid vibration Durin
HOF| 13 |restraining filter [0-6553.5 ms 0 Immediate 9 P
. running
time constant
Full closed- External
loop position -1073741824 to At
HOF| 16 | jeviation 1073741824 e”ﬁ;’i‘fer o display P
counter
Feedback pulse 1073741824 to Internal At
HOF| 18 |counter of encoder 0 - . P
. 1073741824 . display
internal encoder unit
Feedback pulse 1073741824 to External At
HOF| 20 |counter of encoder 0 - ) P
1073741824 . display
external encoder unit
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Group H11: Multi-Position Function Parameters

Function
Code

Parameter Name

Setting Range

Unit

Default

Effective
Time

Property

Control
Mode

H11

00

Multi-position
running mode

0: Stop after a
single running
(position
selection in
H11-01)

1: Cyclic
running
(position
selection in
H11-01)

2: DI
switchover
(position
selection by
DI)

3: Sequential
running
(position
selection in
H11-01)

Immediate

At stop

H11

01

End position No.
in displacement
reference

1-16

Immediate

At stop

H11

02

Margin
processing
method

Valid when
H11-00 # 2.

0: Complete
the remaining
distance

1: Start running
again from
position 1

Immediate

At stop

H11

03

Time unit

0: ms
1:s

Immediate

At stop

H11

04

Displacement
reference type

0: Relative
displacement
reference

1: Absolute
displacement
reference

Immediate

At stop

H11

05

Start position
of sequence
running

0-16

Immediate

At stop

H11

1st displacement

-1073741824
to 1073741824

Reference
unit

10000

Immediate

During
running
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displacement<

Function . . Effective Control
Corle Parameter Name| Setting Range Unit Default Time Property Vgt
Maximum Durin
H11| 14 {running speed of |1-6000 rpm 200 |Immediate "9 P
) running
1st displacement
Acceleration/

H11| 15 [Deceleration 4 grag ms (s) 10 |immediate |P4N9 P
time of 1st running
displacement
Waiting time .

. During
H11| 16 |after 1st 0-10000 ms (s) 10 Immediate . P
) running
displacement
2nd -1073741824 | Reference . During

HIT 17 | Gisplacement  |to 1073741824 | unit | 10000 |Immediate |\ ing P
Maximum

H11| 19 |UMMNG 1-6000 rpm 200 |immediate |PU"iN9 P
speed of 2nd running
displacement
Acceleration/

H11| 20 |Deceleration 1, grpag ms (s) 10 |Immediate |PUN9 P
time of 2nd running
displacement
Waiting time Durin

H11| 21 |after 2nd 0-10000 ms (s) 10 Immediate 9 P

. running
displacement
. -1073741824 | Reference . During

H11| 22 |3rd displacement to 1073741824 unit 10000 |Immediate running P
Maximum Durin

H11| 24 [running speed of |1-6000 rpm 200 |Immediate 9 P

; running
3rd displacement
Acceleration/

H11| 25 |Deceleration 1 grpag ms (s) 10 [Immediate |PUTN9 P
time of 3rd running
displacement<
Waiting time Durin

H11| 26 |after 3rd 0-10000 ms (s) 10 Immediate "9 P

. running
displacement
. -1073741824 | Reference . During

H11| 27 |4th displacement to 1073741824 unit 10000 |Immediate running P
Maximum Durin

H11| 29 [running speed of |1-6000 rpm 200 |Immediate 9 P

. running
4th displacement
Acceleration/

H11| 30 [Deceleration g gepag ms (s) 10 |Immediate [PU1N9 P

time of 4th running
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Function ’ . Effective Control
Code Parameter Name| Setting Range Unit Default Time Property Wik
Waiting time Durin
H11| 31 |after 4th 0-10000 ms (s) 10 Immediate "9 P
. running
displacement
. -1073741824 | Reference . During

H11| 32 |5th displacement to 1073741824 unit 10000 |Immediate running P
Maximum Durin

H11| 34 |running speed of |1-6000 rpm 200 |Immediate "9 P

. running
5th displacement
Acceleration/

H11| 35 |Peceleration |, gepag ms (s) 10 |Immediate |PU"N9 P
time of 5th running
displacement
Waiting time ;

. During
H11| 36 |after 5th 0-10000 ms (s) 10 Immediate . P
. running
displacement
. -1073741824 | Reference . During

H11| 37 |6th displacement to 1073741824 unit 10000 |Immediate running P
Maximum Durin

H11| 39 |running speed of |1-6000 rpm 200 |Immediate ‘g P

. running
6th displacement
Acceleration/

H11| 40 [Deceleration 4 erpag ms (s) 10 |Immediate |P“N9 P
time of 6th running
displacement<
Waiting time Durin

H11| 41 |after 6th 0-10000 ms (s) 10 Immediate "9 P

. running
displacement
. -1073741824 | Reference . During

H11| 42 |7th displacement to 1073741824 unit 10000 |Immediate running P
Maximum Durin

H11| 44 |running speed of |1-6000 rpm 200 |Immediate "9 P

. running
7th displacement
Acceleration/

H11| 45 |Peceleration |, gepag ms (s) 10 |immediate |PU"N9 P
time of 7th running
displacement<
Waiting time .

. During
H11| 46 |after 7th 0-10000 ms (s) 10 Immediate ) P
) running
displacement
. -1073741824 | Reference . During

H11| 47 |8th displacement to 1073741824 unit 10000 |Immediate running P
Maximum Durin

H11| 49 |running speed of |1-6000 rpm 200 |Immediate 9 P

. running
8th displacement
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displacement

Function . . Effective Control
Corle Parameter Name| Setting Range Unit Default Time Property Vgt
Acceleration/

H11| 50 [Deceleration g grsas ms (s) 10 |immediate |P4N9 P
time of 8th running
displacement<
Waiting time Durin

H11| 51 |after 8th 0-10000 ms (s) 10 Immediate 9 P

. running
displacement
. -1073741824 | Reference . During

H11| 52 |9th displacement to 1073741824 unit 10000 |Immediate running P
Maximum Durin

H11| 54 [running speed of |1-6000 rpm 200 |Immediate 9 P

) running
9th displacement
Acceleration/

H11| 55 |Doceleration 1 gppan ms (s) 10 |Immediate |PUTN9 P
time of 9th running
displacement<
Waiting time Durin

H11| 56 |after 9th 0-10000 ms (s) 10 Immediate 9 P

) running
displacement
10th -1073741824 | Reference . During

A1) 57 | jisplacement ~ [to 1073741824 | unit 10000 jimmediate |\ ning P
Maximum
running B . During

H11| 59 speed of 10th 1-6000 rpm 200 |Immediate running P
displacement
Acceleration/

H11| eo |Deceleration 1 grpan ms (s) 10 |Immediate |PUTN9 P
time of 10th running
displacement<
Waiting time 10 ms Durin

H11| 61 |after 10th 0-10000 ms (s) Immediate 9 P

. (s) running
displacement
11th -1073741824 | Reference . During

H11) 62 displacement to 1073741824 unit 10000 (Immediate running P
Maximum
running B . During

H11| 64 speed of 11th 1-6000 rpm 200 |Immediate running P
displacement
Acceleration/

H11| 65 [Deceleration g gegas ms(s) | 10 [immediate |°U"9 P
time of 11th running
displacement<
Waiting time Durin

H11| 66 |after 11th 0-10000 ms (s) 10 Immediate 9 P

running
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displacement

Function ’ . Effective Control
Code Parameter Name| Setting Range Unit Default Time Property Wik
12th -1073741824 | Reference . During

H111 67 | isplacement  |to 1073741824 |  unit | 10000 |Immediate |\ g P
Maximum
running . During

H11| 69 speed of 12th 1-6000 rpm 200 |Immediate running P
displacement
Acceleration/

H11| 70 [Deceleration g gega5 ms(s) | 10 |Immediate |P“""9 P
time of 12th running
displacement<
Waiting time .

. During
H11| 71 |after 12th 0-10000 ms (s) 10 Immediate . P
. running
displacement
13th -1073741824 | Reference . During

R 72 | Gisplacement  |to 1073741824 | unit | 10000 |Immediate | ing P
Maximum
running _ . During

H11| 74 speed of 13th 1-6000 rpm 200 |Immediate running P
displacement
Acceleration/

H11| 75 |Peceleration |, gepag ms (s) 10 [Immediate |PU"N9 P
time of 13th running
displacement<
Waiting time Durin

H11| 76 |after 13th 0-10000 ms (s) 10 Immediate "9 P

! running
displacement
14th -1073741824 | Reference . During

R 77 | displacement  |to 1073741824 | unit | 10000 |Immediate )\ ing P
Maximum
running . During

H11| 79 speed of 14th 1-6000 rpm 200 |Immediate running P
displacement
Acceleration/

H11| go [Peceleration |, grpag ms (s) 10 |Immediate |PU"N9 P
time of 14th running
displacement<
Waiting time .

. During
H11| 81 |after 14th 0-10000 ms (s) 10 Immediate . P
! running
displacement
15th -1073741824 | Reference . During

H11] 82 displacement to 1073741824 unit 10000 |Immediate running P
Maximum
running _ ) During

H11| 84 speed of 15th 1-6000 rpm 200 |Immediate running P
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Function . . Effective Control
Corle Parameter Name| Setting Range Unit Default Time Property Vgt
Acceleration/

H11| g5 [Deceleration 4 sran ms (s) 10 |immediate |P4N9 P
time of 15th running
displacement<
Waiting time Durin

H11| 86 |after 15th 0-10000 ms (s) 10 Immediate 9 P

. running
displacement
16th -1073741824 | Reference . During

H11) 87 displacement to 1073741824 unit 10000 |Immediate running P
Maximum
running B . During

H11| 89 speed of 16th 1-6000 rpm 200 |Immediate running P
displacement
Acceleration/

H11| o [Peceleration 4 srpan ms (s) 10 |immediate |P4N9 P
time of 16th running
displacement<
Waiting time Durin

H11| 91 |after 16th 0-10000 ms (s) 10 Immediate "9 P

. running
displacement

Group H12: Multi-Speed Function Parameters

Function |Parameter . . Effective Control

Code |Name Setting Range Unit |Default Time Property Mode
0: Stop after a single
running (speed selection

H12| 0o [Multi-speed ~— fin H12-01) - 1 |Immediate |At stop s
running mode | 1: Cyclic running (speed

selection in H12-01)
2: Switchover by DI
End speed

H12 [ 01 |No. in speed 1-16 - 16 |[Immediate |At stop S
reference

H12 |02 Ru_nnlng time 0 sec - 0 Immediate |At stop S
unit 1: min

H12 |03 ﬁ;%ezera“on 0-65535 ms | 10 |Immediate|Atstop | S

H12 | 04 Egze:erat"’” 0-65535 ms | 10 |Immediate|Atstop | S

H12 | 05 [Acceleration 14, gg535 ms | 50 |Immediate|Atstop | S
time 2

H12 |06 En‘iceeéerat"’” 0-65535 ms | 50 |Immediate|At stop S

-197 -



Chapter 7 Function Code Table

1IS620P User Manual

Function |Parameter . . Effective Control
Sl INeme Setting Range Unit | Default Time Property Vot
H12 | o7 [Aeceleration o ggs35 ms | 100 |Immediate [Atstop | S
time 3
H12 | 0g Peceleration |\, seg35 ms | 100 |Immediate |[Atstop | S
time 3
H12 | g [Acceleration o ggs35 ms | 150 |Immediate [Atstop | S
time 4
H12 | 10 |Deceleration 1 grpas ms | 150 |Immediate|Atstop | S
time 4
H12 | 20 |15t speed -6000 to 6000 pm | 0 |Immediate |At stop s
reference
Running time s
H12 | 21 |of 1st speed 0-6553.5 (min) 5.0 [Immediate |At stop S
reference
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/ Deceleration time 1
H12 | 22 Deceleration 2: Acceleration/ 0 Immediate | At sto s
time of 1st Deceleration time 2 P
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
H12 | 23 [2nd speed 6000 to 6000 rpm | 100 |Immediate |At stop s
reference
Running time s
H12 | 24 |of 2nd speed  |0-6553.5 (min) 5.0 |Immediate |At stop S
reference
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/ Deceleration time 1
Deceleration 2: Acceleration/ .
12125 time of 2nd Deceleration time 2 B 0 Immediate At stop S
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
H12 | 26 |37 speed -6000 to 6000 om | 300 [Immediate |Atstop | S
reference
Running time s
H12 | 27 |of 3rd speed 0-6553.5 (min) 5.0 [Immediate |At stop S
reference

-198 -



1S620P User Manual Chapter 7 Function Code Table

Flén;;fn erma:eter Setting Range Unit |Default Ef:::tlve Property Cl\ﬁgttjrgl
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/  |Deceleration time 1
Deceleration 2: Acceleration/ .
12|28 time of 3rd Deceleration time 2 . 0 Immediate |At stop S
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
H12 |29 |4 sPeed | 5600 16 6000 rpm | 500 |Immediate |Atstop | S
reference
Running time
H12 | 30 |of 4th speed 0-6553.5 (msin) 5.0 [Immediate |At stop S
reference
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/ Deceleration time 1
Deceleration 2: Acceleration/ .
H12 31 time of 4th Deceleration time 2 B 0 Immediate | At stop S
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
5th speed .
H12 |32 -6000 to 6000 rom [ 700 [Immediate |At stop S
reference
Running time s
H12 | 33 |of 5th speed 0-6553.5 . 5.0) |Immediate |At stop S
reference (min)
0: No acceleration/
deceleration time
. 1: Acceleration/
Acceleration/ R
) Deceleration time 1
Deceleration 2: Acceleration/
H12 | 34 |time of ' o - 0 Immediate |At stop S
Deceleration time 2
5thspeed . .
reference 3: Accelerlatlor)/
Deceleration time 3
4: Acceleration/
Deceleration time 4
6th speed .
H12| 35 -6000 to 6000 rpm [ 900 [Immediate |At stop S
reference
Running time s
H12 | 36 |of 6th speed 0-6553.5 (min) 5.0 [Immediate |At stop S
reference
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Function |Parameter . . Effective Control
Sl INeme Setting Range Unit | Default Time Property Vot
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/  |Deceleration time 1
Deceleration 2: Acceleration/ .
H12137 time of 6th Deceleration time 2 B 0 Immediate At stop S
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
H12 | 3g |/th speed -6000 to 6000 om | 600 |Immediate |Atstop | S
reference
Running time s
H12 | 39 |of 7th speed 0-6553.5 (min) 5.0 [Immediate |At stop S
reference
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/ Deceleration time 1
Deceleration 2: Acceleration/ .
H12140 time of 7th Deceleration time 2 B 0 Immediate At stop S
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
8th speed .
H12 | 41 -6000 to 6000 rpm | 300 [Immediate |At stop S
reference
Running time s
H12 | 42 |of 8th speed 0-6553.5 (min) 5.0 [Immediate |At stop S
reference
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/ Deceleration time 1
Deceleration 2: Acceleration/ .
12143 time of 8th Deceleration time 2 ) 0 Immediate |At stop S
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
H12 | 44 |t speed -6000 to 6000 pm | 100 [Immediate [Atstop | S
reference
Running time s
H12 | 45 |of 9th speed 0-6553.5 (min) 5.0 |Immediate |At stop S
reference
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Flén;;fn erma:eter Setting Range Unit |Default Ef:::tlve Property Cl\ﬁgttjrgl
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/  |Deceleration time 1
H12 | 46 |Deceleration |2: Acceleration/ - | o [immediate|atstop | S
time of 9th Deceleration time 2
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
H12 47 [10th speed 1 5004 16 6000 rpom | -100 |Immediate [Atstop | S
reference
Running time
H12 | 48 |of 10th speed [0-6553.5 (msin) 5.0 [Immediate |At stop S
reference
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/ Deceleration time 1
H12 | 49 [Deceleration  2: Acceleration/ . 0 |Immediate |At stop s
time of 10th Deceleration time 2
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
H12 | 50 | 11th speed -6000 to 6000 rpm | -300 |Immediate |At stop s
reference
Running time s
H12 |51 |of 11th speed [0-6553.5 (min) 5.0 [Immediate |At stop S
reference
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/ Deceleration time 1
H12 | 52 [Deceleration 2: Acceleration/ - | o [mmedate|atstop | S
time of 11th Deceleration time 2
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
H12 | 53| 12th speed -6000 to 6000 rpm | -500 |Immediate |At stop s
reference
Running time
H12 | 54 |of 12th speed |0-6553.5 (msin) 5.0 [Immediate |At stop S
reference
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Flénocéfn er:]reneter Setting Range Unit | Default Eifrf::tlve Property C'\?cr:;rgl
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/  |Deceleration time 1
H12 | 55 [Deceleration 12: Acceleration/ - | o |mmedate|atstop | s
time of 12th Deceleration time 2
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
H12 | 56 |13t speed 1 6400 16 6000 pm | =700 |Immediate |Atstop | S
reference
Running time
H12 | 57 |of 13th speed |0-6553.5 (msin) 5.0 [Immediate |At stop S
reference
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/ Deceleration time 1
H12 | 5g [Deceleration 12: Acceleration/ . 0 |Immediate |At stop S
time of 13th Deceleration time 2
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
H12 | 59 |14th speed -6000 to 6000 rpm | -900 |Immediate |At stop s
reference
Running time s
H12 | 60 |of 14th speed |0-6553.5 (min) 5.0 [Immediate |At stop S
reference
00: No acceleration/
deceleration time
1: Acceleration/
Acceleration/ Deceleration time 1
H12 | g1 [Deceleration 2: Acceleration/ - | o |mmedate|atstop | s
time of 14th Deceleration time 2
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
H12 | 62 |15th speed -6000 to 6000 rpm | -600 |Immediate |At stop s
reference
Running time
H12 | 63 |of 15th speed |0-6553.5 (rrﬁn) 5.0 |Immediate |At stop S
reference
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Function |Parameter . . Effective Control
Corl N Setting Range Unit |Default Time Property Mode
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/  |Deceleration time 1
H12 | 64 Deceleration 2: Acceleration/ ) 0 Immediate |At sto s
time of 15th Deceleration time 2 P
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
H12| 65|18t speed 15000 t0 6000 rpm | -300 |Immediate |Atstop | S
reference
Running time s
H12 | 66 |of 16th speed [0-6553.5 (min) 5.0) |Immediate [At stop S
reference
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/ Deceleration time 1
Deceleration 2: Acceleration/ .
H12167 time of 16th Deceleration time 2 B 0 Immediate | At stop S
speed reference|3: Acceleration/
Deceleration time 3
4: Acceleration/
Deceleration time 4
Group H17: VDI/VDO Parameters
Function| Parameter . . Effective Control
Code NeTTe Setting Range Unit | Default Time Property Mode
VDI .
H17| 00 [function ~ |0-37 - | o |Ypon |During -
; stop running
selection
0: Active when the written value
VDI1 logic |is 11 Upon During
H17| 01 ) ) . . - 0 ) -
selection 1: Inactive when the written stop running
value changes from 0 to 1
VDI2
H17|02|function  |0-37 - | o [Ypon  |During -
- stop running
selection
0: Valid when the written value
VDI2 logic  |is 1 Upon During
H17| 03 ) . . - 0 . -
selection 1: Inactive when the written stop running
value changes from 0 to 1
VDI3
H17|04 |function  |0-37 .| o [Upon  |During -
; stop running
selection
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Function| Parameter . . Effective Control
Code N Setting Range Unit|Default Time Property Mode
0: Valid when the written value
VDI3 logic |is 1 Upon During
H17 {05 ) . ) - 0 ; -
selection 1: Inactive when the written stop running
value changes from 0 to 1
VvDi4 Upon Durin
H17| 06 |function  |0-37 - o [P "9 -
- stop running
selection
0: Valid when the written value
VDI4 logic |is 1 Upon During
H17 |07 ) . . - 0 ) -
selection 1: Inactive when the written stop running
value changes from 0 to 1
VvDIS Upon Durin
H17|08 [function  [0-37 - o [ZP "9 -
- stop running
selection
0: Valid when the written value
VDI5 logic  |is 1 Upon During
H17 {09 ) . ) - 0 ; -
selection 1: Inactive when the written stop running
value changes from 0 to 1
VvDI6 Upon Durin
H17|10 |function ~ |0-37 - o |ZP g -
- stop running
selection
0: Valid when the written value
H17 | 11 VDI6 logic |is 1 } 0 Upon During }
selection 1: Inactive when the written stop running
value changes from 0 to 1
VDI7 .
H17[12 |function  |0-37 .| o [Ypon |During -
- stop running
selection
0: Valid when the written value
H17 113 VDI7 logic |is 1 R 0 Upon During B
selection 1: Inactive when the written stop running
value changes from 0 to 1
VvDI8 Upon Durin
H17|14 [function ~ [0-37 - o |ZP g -
. stop running
selection
0: Valid when the written value
H171 15 VDI8 logic |is 1 } 0 Upon During }
selection 1: Inactive when the written stop running
value changes from 0 to 1
VDI9 .
H17[16 |function  |0-37 - | o [Ypon |During ;
: stop running
selection
0: Valid when the written value
H17 |17 VDI9 logic  |is 1 B 0 Upon During B
selection 1: Inactive when the written stop running
value changes from 0 to 1
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Function| Parameter . . Effective Control
Code Ny Setting Range Unit | Default Time Property Wieeke
VDI10 .
H17|18|function  |0-37 - | o |Upon |During -
- stop running
selection
0: Valid when the written value
H17 119 VDI10 logic |is 1 ) 0 Upon During )
selection 1: Inactive when the written stop running
value changes from 0 to 1
VDI11 .
H17|20 [function  [0-37 | o [Ypon During -
: stop running
selection
0: Valid when the written value
H17 | 21 VDI11 logic |is 1 ) 0 Upon During R
selection 1: Inactive when the written stop running
value changes from 0 to 1
VD12 Upon Durin
H17|22 |function ~ |0-37 -l o |ZP 9 -
- stop running
selection
0: Valid when the written value
VDI12 logic |is 1 Upon During
H17| 23 . . . - 0 ) -
selection 1: Inactive when the written stop running
value changes from 0 to 1
VDI13 .
H17 |24 |function  |0-37 ~| o [|Ypon |During ;
: stop running
selection
0: Valid when the written value
VDI13 logic |is 1 Upon During
H17 |25 . . . - 0 A -
selection 1: Inactive when the written stop running
value changes from 0 to 1
VDI14 .
H17|26 [function  |0-37 - | o [Ypon |During -
- stop running
selection
0: Valid when the written value
H17| 27 VDI14 logic |is 1 ) 0 Upon During )
selection 1: Inactive when the written stop running
value changes from 0 to 1
VDI15 .
H17 |28 |function  |0-37 ~| o [|Ypon |During ;
: stop running
selection
0: Valid when the written value
VDI15 logic |is 1 Upon During
H17| 29 ; . . - 0 . -
selection 1: Inactive when the written stop running
value changes from 0 to 1
VDI16 .
H17|30 [function ~ |0-37 - | o [Ypon |During -
- stop running
selection
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Function| Parameter . . Effective Control
Code N Setting Range Unit | Default Time Property Mode
0: Active when the written value
H17 | 31 VDI16 logic |is 1 B 0 Upon During B
selection 1: Inactive when the written stop running
value changes from 0 to 1
H17 | 32 |VDO virtual | - Atdisplay | -
level
VDO1 Upon Durin
H17|33 |function  |0-19 - o [5P "9 -
: stop running
selection
VDO1 logic |0: Output 1 when active Upon During
H17| 34 . . - 0 ) -
selection 1: Output 0 when active stop running
vDO2 Upon Durin
H17|35 |function  |0-19 - o [5P "9 -
- stop running
selection
VDO2 logic |0: Output 1 when active Upon During
H17| 36 ) . - 0 ) -
selection 1: Output 0 when active stop running
VDO3 Upon Durin
H17|37 |[function  |0-19 - o [5P "9 -
- stop running
selection
VDO3 logic |0: Output 1 when active Upon During
H17|38 : . - 0 ) -
selection 1: Output 0 when active stop running
vDO4 Upon Durin
H17|39 |function  |0-19 - o [5P "9 -
: stop running
selection
VDO4 logic |0: Output 1 when active Upon During
H17 |40 . . - 0 ) -
selection 1: Output 0 when active stop running
VD05 Upon Durin
H17|41 |function  |0-19 - o [5P "9 -
: stop running
selection
VDOS5 logic |0: Output 1 when active Upon During
H17 |42 ’ . - 0 ) -
selection 1: Output 0 when active stop running
VD06 Upon Durin
H17|43 |function  |0-19 - o [5P "9 -
. stop running
selection
VDO logic |0: Output 1 when active Upon During
H17 |44 ) . - 0 ; -
selection 1: Output 0 when active stop running
vDo7 Upon Durin
H17|45 |function  |0-19 - o [5P "9 -
. stop running
selection
VDO?7 logic |0: Output 1 when active Upon During
H17 | 46 . . - 0 ) -
selection 1: Output 0 when active stop running
vDO8 Upon Durin
H17|47 |function  |0-19 - o [5P "9 -
. stop running
selection

- 206 -



1S620P User Manual Chapter 7 Function Code Table

Function| Parameter . . Effective Control
Code Ny Setting Range Unit | Default Time Property Wieeke
VDOB8 logic |0: Output 1 when active Upon During
H17 |48 ] : ’ - 0 ) -
selection 1: Output 0 when active stop running
VD09 Upon Durin
H17| 49 [function  [0-19 -l o |ZP "9 -
; stop running
selection
VDO9 logic |0: Output 1 when active Upon During
H17| 50 ] ) - 0 ) -
selection 1: Output 0 when active stop running
vDO10 Upon Durin
H17|51 [function ~ |0-19 - o [FP g -
- stop running
selection
VDO10 logic|0: Output 1 when active Upon During
H17 | 52 . ) - 0 ) -
selection 1: Output 0 when active stop running
VDot Upon Durin
H17|53 |function ~ |0-19 - o [FP s -
- stop running
selection
VDO11 logic |0: Output 1 when active Upon During
H17 | 54 . ’ - 0 ) -
selection 1: Output 0 when active stop running
vDo12 Upon Durin
H17| 55 [function ~ |0-19 - o [FP S -
- stop running
selection
VDO12 logic|0: Output 1 when active Upon During
H17 | 56 : ’ - 0 ) -
selection 1: Output 0 when active stop running
vDO13 Upon Durin
H17| 57 [function ~ |0-19 - o |5PO uring -
- stop running
selection
VDO13 logic|0: Output 1 when active Upon During
H17 |58 . ’ - 0 . -
selection 1: Output 0 when active stop running
vDO14 Upon Durin
H17 |59 |function  [0-19 - o 2P uring -
- stop running
selection
VDO14 logic|0: Output 1 when active Upon During
H17| 60 . ’ - 0 A -
selection 1: Output 0 when active stop running
VDO15 Upon Durin
H17|61|function  [0-19 - | o |JFO uring -
- stop running
selection
VDO15 logic|0: Output 1 when active Upon During
H17 |62 . ’ - 0 ) -
selection 1: Output 0 when active stop running
VDO16 Upon Durin
H17|63 |function  [0-19 - o |ZP "9 -
- stop running
selection
VDO16 logic|0: Output 1 when active Upon During
H17 | 64 . : ’ - 0 ) -
selection 1: Output 0 when active stop running
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Group H30: Servo Related Variables Read via Communication

The values are not displayed on the keypad.

Function . . Effective Control
el Parameter Name Setting Range Unit | Default Time Property Vet
H30! 00 Servo st;_ate read via | ) } } Read- PST
communication only
DO function Read-
H30| 01 |state 1 read via - - - - PST
e only
communication
DO function Read-
H30| 02 |state 2 read via - - - - onl PST
communication y
Input reference
H30( 03 |pulse sampling read |- - - - At display| PST
via communication
Group H31: Servo Related Variables Set via Communication
The values are not displayed on the keypad.
Function . . Effective Control
Code Parameter Name Setting Range Unit | Default Time Property Visate
VDI virtual .
. . During
H31| 00 |level set via 0-65535 - 0 Immediate ) PST
o running
communication
H31| 04 |DO State setvia | 5 - 0 |immediate |PY"N9 | psT
communication running
Speed Durin
H31| 09 |reference set via |-6000 to 6000 rpm 0 Immediate runnir? S
communication 9
Torque .
H31| 11 |reference set via -100'002 to % 0 |Immediate Durlr_lg T
o 100.000% running
communication
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DI/DO Basic Functions

Table 7-1 DI/DO basic function table

No. Fsuynmcttl)z? F:lr;cr:;(:gn Description Remarks
Input Function Description
The logic of the
corresponding terminal
needs to be set to level
Servo Invalid: Servo motor valid.
FunIN.1 S-ON enabled disabled The change of the
Valid: Servo motor enabled |corresponding DI or VDI
or terminal logic takes
effect only after power-on
again.
The logic of the
corresponding terminal
must be set to edge valid.
If you set the logic to
Fault and Invalid: Disabled level valid, the servo
FuniIN.2 ALM-RST |alarm reset o drive forcibly changes it
) Valid: Enabled A
(edge valid) to edge logic internally.
According to the alarm
type, the servo drive can
continue to work after
some alarms are reset.
H0809 =1
Invalid: Speed control loop
being PI control
Valid: Speed control loop |It is recommended
Gain being P control that the logic of the
FuniN.3 GAIN-SEL switchover HO0809 = 2: corresponding terminal
Invalid: Always first gain be set to level valid.
group
Valid: Always second gain
group
. . Invalid: Current running It is recommended
Main/Auxiliary reference being A that the logic of the
FuniIN.4 CMD-SEL  |reference - . . .
) Valid: Current running corresponding terminal
switchover . )
reference being B be set to level valid.
Setting of Invalid: Default reference |lt is recommended
multi-speed |[direction that the logic of the
FuniN.5 DIR-SEL DI switchover |Valid: Reverse reference |corresponding terminal
running direction be set to level valid.
Multi- Itis recommended
FuniN.6 CMD1 reference Used to select one from the|that the Iogl_c of the_
switchover 1 16 references. corresponding term|na|
be set to level valid.
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forbidden
Invalid: Forward drive
allowed

Function Function e
No. Symbol Name Description Remarks
Multi- It is recommended
FunIN.7 CMD2 reference Used to select one from the|that the Iog!c of the‘
. 16 references. corresponding terminal
switchover 2 X
be set to level valid.
Multi- It is recommended
FunIN.8 CMD3 reference Used to select one from the|that the Iog!c of the_
. 16 references. corresponding terminal
switchover 3 .
be set to level valid.
Multi- It is recommended
FunIN.9 CMD4 reference Used to select one from the|that the Iogllc of the.
) 16 references. corresponding terminal
switchover 4 .
be set to level valid.
Perform switchover
between speed control, It is recommended
FunIN.10 MA1-SEL Mo_de position control, and that the Iog!c of the_
switchover 1 |torque control based on corresponding terminal
the selected control mode |be set to level valid.
(values 3, 4, 5 of H02-00).
Perform switchover
between speed control, It is recommended
FuniN.11 M2-SEL que position control, and that the Iog!c of the_
switchover 2 |torque control based on corresponding terminal
the selected control mode |be set to level valid.
(values 6 of H02-00).
Zero clamp | Va1 Zero ciamp enabled |, & BECECEE
FunIN.12 ZCLAMP P linvalid: Zero clamp 9! .
enable ) corresponding terminal
disabled .
be set to level valid.
This function is now
actually used as position
" Valid: Reference pulse !’efere.ncelforb|dden,
Position inout forbidden involving internal
FunIN.13 INHIBIT reference put . and external position
. Invalid: Reference pulse
forbidden inout allowed references.

P The logic of the
corresponding DI must be
set to level valid.

When the mechanical
movement is outside When the mechanical
the movable range, the movement is out of the
Forward overtravel prevention movable range, the servo
FunIN.14 P-OT overtravel function is implemented.  [drive. It is recommended
switch Valid: Forward drive that the logic of the

corresponding terminal
be set to level valid.
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No.

Function
Symbol

Function
Name

Description

Remarks

FunIN.15

N-OT

Reverse
overtravel
switch

When the mechanical
movement is outside
the movable range, the
overtravel prevention
function is implemented.
Valid: Reverse drive
forbidden

Invalid: Reverse drive
allowed

It is recommended
that the logic of the
corresponding terminal
be set to level valid.

FunIN.16

P-CL

External
forward
torque limit

The torque limit source is
switched over based on the
setting of HO7-07.

HO07-07 = 1:

Valid: External forward
torque limit enabled

Invalid: Internal forward
torque limit enabled
H07-07 = 3 and Al limit
larger than external forward
limit:

Valid: External forward
torque limit enabled

Invalid: Al torque limit
enabled

H07-07 = 4:

Valid: Al torque limit
enabled

Invalid: Internal forward
torque limit valid

It is recommended
that the logic of the
corresponding terminal
be set to level valid.

FunIN.17

N-CL

External
reverse
torque limit

The torque limit source is
switched over based on the
setting of HO7-07.
H07-07 = 1:

Valid: External reverse
torque limit enabled
Invalid: Internal reverse
torque limit enabled
H07-07 = 3 and Al limit
smaller than external
reverse limit:

Valid: External reverse
torque limit enabled
Invalid: Al torque limit
enabled

H07-07 = 4:

Valid: Al torque limit
enabled

Invalid: Internal reverse
torque limit valid

It is recommended
that the logic of the
corresponding terminal
be set to level valid.
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Function Function e
No. Symbol Name Description Remarks
Valid: Reference input {Llast ;ﬁgﬂ?r?ceg;ﬁde
FunIN.18 JOGCMD+ |Forward jog |Invalid: Reference input 9! .
stopped corresponding terminal
pp be set to level valid.
Valid: Reference input :Llast ;ﬁ;ﬁ?r?cegfade
FunIN.19 JOGCMD- |Reverse jog |Invalid: Reference input 9! .
stopped corresponding terminal
be set to level valid.
Valid: Execute step It is recommended
FuniN.20 POSSTEP Step refer(len.ce . that the Iogllc of the.
reference Invalid: Reference being  |corresponding terminal
zero, in positioning state  [be set to level valid.
Handwheel
FuniN.21 WXt |multielying . - .
factor signal |HX1 valid, HX2 invalid: X10|It is recommended
1 HX1 invalid, HX2 valid: that the logic of the
Handwheel [X100 corresponding terminal
iplyi Other: X1 be set to level valid.
FunIN.22 HX2 multiplying
factor signal
2
Invalid: Position control
based on the setting of .
It is recommended
Handwheel |H03-00 that the logic of the
FunIN.23 HX_EN . Valid: Receive pulse signal 9! .
- enable signal corresponding terminal
from the handwheel for .
o ] L be set to level valid.
position control in position
control mode
Electronic Invalid: Electronic gear ratio {L':t ;ﬁzolr(;nrpcegfdg:l
FunIN.24 | GEAR SEL |gearratio |1 9! .
. . . ) corresponding terminal
switchover Valid: Electronic gear ratio 2 .
be set to level valid.
It is recommended
Torque Valid: Forward direction that the logic of the
FunIN.25 TOQDirSel |reference . e ) .
o Invalid: Reverse direction |corresponding terminal
direction .
be set to level valid.
Speed It is recommended
FunIN.26 SPDDIrSel  |reference VaIldl: Fomard dlre_ctlop that the Iog!c of the_
L Invalid: Reverse direction |corresponding terminal
direction .
be set to level valid.
Position It is recommended
FunIN.27 POSDIrSel  |reference VaI|dI: I.-'orward dlrgcthn that the Iogllc of the.
direction Invalid: Reverse direction [corresponding terminal

be set to level valid.

-212 -



1S620P User Manual Chapter 7 Function Code Table

Function Function .
No. Symbol Name Description Remarks
It is recommended
Valid at edges that the Iogl_c of the_
L . ... _|corresponding terminal
. L Valid: Internal multi-position .
Multi-position |. be set to level valid. If you
FunIN.28 PosInSen ignored : )
enable L ) set the logic to level valid,
Invalid: Internal multi- . .
L the servo drive forcibly
position enabled ) f
changes it to edge logic
internally.
Interruption Invalid: Not respond to It is recommended
FunIN29 |  XintFree |fixed length |POSition references that the logic of the
Valid: Unlock position corresponding terminal
cleared )
references be set to edge valid.

The logic of the
corresponding terminal
must be set to level valid.
If you set the logic to 2,
the servo drive forcibly
changes it to 1 internally.
If you set the logic to 3 or
4, the servo drive forcibly
changes it to 0 internally.

Invalid: Not triggered

FunIN.31 HomeSwitch |Home switch Valid: Triggered

It is recommended

that the logic of the
corresponding terminal be
Invalid: Disabled set to edge valid. If you
Valid: Enabled set the logic to level valid,
the servo drive forcibly
changes it to edge logic
internally.

FuniIN.32 HomingStart |Home return

The logic of the
corresponding terminal

Valid: Interruption fixed must be set to level valid.

Interruption lenath forbidden If you set the logic to 2,
FunIN.33 Xintlnhibit  |fixed length o . - the servo drive forcibly
. Invalid: Interruption fixed . .
forbidden changes it to 1 internally.

length allowed If you set the logic to 3 or

4, the servo drive forcibly
changes it to O internally.

Valid: Position lock after It is recommended

. stop at zero speed that the logic of the
FuniN.34 - |Emergency stop Braking Invalid: Not affect current |corresponding terminal
running state be set to level valid.

-213 -



Chapter 7 Function Code Table

1IS620P User Manual

No. Fsuynrﬁgglr F;r;crzrt]lgn Description Remarks
It is recommended
that and this function
be allocated to DI8 or
Position _ DI9 and thg logic of_ the
FunIN.35 ClrPosErr deviation Valid: Clear corresponding terminal be
’ cleared Invalid: Not clear set to edge valid. If you
set the logic to level valid,
the servo drive forcibly
changes it to edge logic
internally.
Valid: H06-19 as internal
Internal f107rwa2r()1 speed limit (HO7- I:]is r?]colmmenfdehd
- = that the logic of the
FuniN.36 V_LmiSel 223?(1“““ Invalid: H07-20 as internal |corresponding terminal
reverse speed limit (HO7- |be set to level valid.
17=2)
The position reference
source is pulse reference
Pulse (HO05-00 = 0) in the position|lt is recommended
FunIN.37 Pulselnhibit [reference contrlol mode. that the IOQI.C of the.
forbidden Invalid: Respond to pulse |corresponding termlnal
reference be set to level valid.
Valid: Not respond to pulse
reference
Output Function Description
The servo drive is in ready
state and can receive the
S-ON signal.
FunOUT.1 S-RDY Servo ready Valid: Servo drive ready -
Invalid: Servo drive not
ready
When the motor speed
exceeds the threshold
. |(HO6-16):
FunOUT.2 TGON mmmtam” Valid: Motor rotation signal ;
valid
Invalid: Motor rotation
signal invalid
When the servo motor
stops rotation:
FunOUT 3 ZERO Zero speed | Valid: Motor speed being _
: signal zero

Invalid: Motor speed being
not zero
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No. FSuynrﬁtl;?)T F;r;crzrt:gn Description Remarks
In the speed control mode,
when the absolute value of
Speed the deviation between the
FunOUT.4 V-CMP f motor speed and the speed -
consistent )
reference is smaller than
the value of H06-17, this
signal is valid.
In the position control
Positioning mode, when the position
FunOUT.5 COIN deviation pulses reach the -
completed

value of H05-21, this signal
is valid.

In the position control
Positioning  [mode, when the position

FunOUT.6 NEAR almost deviation pulses reach the -
completed value of H05-22, this signal
is valid.

Confirming torque limit:
Valid: Motor torque limited

FunOUT.7 C-LT Torque limit Invalid: Motor torque not -
limited
Confirming speed limit in
torque control:

FunOUT.8 V-LT Speed limit  |Valid: Motor speed limited -
Invalid: Motor speed not
limited

Brake output:
FunOUT.9 BK Brake output |Valid: Brake released -
Invalid: Brake applied

FunOUT.10 WARN Warning Th(_a warning output is B
output active (conducted).

FunOUT.11 ALM Fault output |1 1S Signal is valid when a -
fault occurs.

FunOUT 12 ALMO1 3-digit fault  |A 3-digit fault code is B
code output |output.

FunOUT 13 ALMO2 3-digit fault  |A 3-digit fault code is B
code output |output.

FunOUT 14 ALMO3 3-digit fault  |A 3-digit fault code is R
code output |output.

Valid: Interruption fixed

Interruption length completed
FunOUT.A5|  Xintcoin  [fixed length gth completed .
Invalid: Interruption fixed
completed

length not completed

FunOUT 16 |  HomeAttain Home return Valld_: Return to home R
output Invalid: Not return to home
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Function Function e
No. Symbol Name Description Remarks
. Valid: Return to electrical
Electrical home
FunOUT.17 |ElecHomeAttain|home return ; -
Invalid: Not return to
output .
electrical home
Valid: Absolute value
Torque reaches the setting
FunOUT.18 TogReach reached ] -
outout Invalid: Absolute value
P smaller than the setting
Valid: Speed feedback
Speed reaches the settin
FunOUT.19 VAT reached e 9 -
outout Invalid: Speed feedback
P smaller than the setting
Valid: Angle auto-tuning
Initial angle  |completed
FunOUT.20 AngRdy auto-tuning  [Invalid: Angle auto-tuning -
complted not completed
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Appendix: Version Change Record

Date

Version

Change

Otc. 2013

V0.0

First issue.

Aug. 2014

V1.0

Update the servo system wiring example, designations and
adapted cables in Chapter 1.

Update the mounting dimensions of servo motors and
servo drives in sections 2.3 and section 2.4.

Update some diagrams and data in Chapter 3.

Update the troubleshooting details in Chapter 4 and
Chapter 6.

Update some function codes in Chapter 7.
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Inovance

Warranty Agreement

1. The warranty period of the product is 18 months (refer to the barcode on the equipment).
During the warranty period, if the product fails or is damaged under the condition of normal
use by following the instructions, Inovance will be responsible for free maintenance.

2. Within the warranty period, maintenance will be charged for the damages caused by the
following reasons:

a. Improper use or repair/modification without prior permission

b. Fire, flood, abnormal voltage, other disasters and secondary disaster

c. Hardware damage caused by dropping or transportation after procurement
d. Improper operation

e. Trouble out of the equipment (for example, external device)

3. |If there is any failure or damage to the product, please correctly fill out the Product
Warranty Card in detail.

4. The maintenance fee is charged according to the latest Maintenance Price List of
Inovance.

5. The Product Warranty Card is not re-issued. Please keep the card and present it to the
maintenance personnel when asking for maintenance.

6. If there is any problem during the service, contact Inovance’s agent or Inovance directly.

7. This agreement shall be interpreted by Inovance Technology.

Inovance Technology

Address: No.16, Youxiang Road, Yuexi Town, Wuzhong District, Suzhou 215104, P.R.China

Website: www.inovance.cn
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Product Warranty Card

Inovance
Company address:
Customer
information
Contact person:
Company name:
P.C.:
Tel.:
Product model:
Product Product barcode (Attach here):
information
Name of agent:
(Maintenance time and content):
Failure
information
Maintenance personnel:




Inovance Technology

Add.: No.16, Youxiang Road, Yuexi Town, Wuzhong District, Suzhou 215104, P.R.China
Fax: +86-512 6879 5286

Technical support: 400-777-1260

http://www.inovance.cn
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