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Summa Series Servodrive Product Manual About this Manual

About this Manual

Purpose

This manual provides the information required for the Selection, Wiring, Connection, Settings, Trial
Operation, Tuning and Functions of the Summa Series AC Servo Drive (referred to as ED3S).

Read and understand this manual to ensure correct usage of the product.

Terms

Terms that may be used in this manual are defined as follows.

Term Meaning
Motor A Rotary Servo Motor produced by ESTUN.
Drive A Servo Drive, which is used for controlling the motion of Rotary Servo Motor.

A Servo Control System that includes a Servo Motor, a Servo Drive with a host

Servo System controller and peripheral devices.

Servo ON Supplying power to the Motor.

Servo OFF Not supplying power to the Motor.

The Engineering Tool for setting up and tuning Servo Drives or a computer in

ESView which the Engineering Tool is installed.

The Safe Torque Off function provides a means for preventing the Drive from
STO generating torque in the Motor, to protect people from dangerous movements of
the machine and reduce the risk of operator.
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Symbols

The symbols that may be found in this document are defined as follows.

Symbol Description
A Indicates a hazard with a high level of risk that, if not avoided, will result in death or
serious injury.
DANGER
A Indicates a hazard with a medium or low level of risk which, if not avoided, could
result in minor or moderate injury.
WARNING
A Indicates a potentially hazardous situation that, if not avoided, could cause equipment
damage, data loss, and performance degradation, or unexpected results.
CAUTION
Indicates precautions or restrictions that must be observed.
Also indicates alarm displays and other precautions that will not result in machine
IMPORTANT | damage.
I!.J Provides additional information to emphasize or supplement important points of the
NOTE main text.

The names of reverse signals (ones that are taken effect when low) are written with a forward slash (/)
before the signal abbreviation. For example:

S-ON =/S-ON

P-CON =/P-CON

The names of sub-parameters are written as the format of Pnxxx.x. The following takes the parameter
Pn000 as an example, whose sub-parameters Pn000.0, Pn000.1, Pn000.2 and Pn000.3 corresponding to
one bit of its value respectively.

Parameter Pn000

The Value is b0000

Press [ 4] key

—

Pn000.0 = 0
Pn000.1 =0
Pn000.2 =0
Pn000.3 =0

b indicates the value is Binary
H indicates the value is Hexadecimal
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Safety Precautions

General Precautions

= Never remove covers, cables, connectors, or optional devices while
power is being supplied to the Drive.

= Wait for five minutes after turning OFF the power supply and then make
sure that the CHARGE indicator is not lit before starting wiring or
inspection work.

DANGER Never touch the power supply terminals while the CHARGE lamp is lit

after turning OFF the power supply, because high voltage may remain in
the Drive.

m  Use a power supply with specifications (number of phases, voltage,
frequency, and AC/DC type) that are appropriate for the product.

= Connect the ground terminals on the Drive and Motor to ground poles
according to local electrical codes.

m  Never damage, pull on, apply excessive force to, place heavy objects on,
or pinch cables.

WARNING " Never attempt to disassemble, repair, or modify the product.

= Make sure that the device in an emergency stop state at any time when
the product has been connected to the machine and ready for the
operation.

m  Never touch the inside of the Drive.

m  The Drive heat sinks, regenerative resistors, Motor, and other
components can be very hot while power is ON or soon after the power
is turned OFF. Implement safety measures, such as installing covers, so
that hands and parts such as cables do not come into contact with hot
components.

m  For the control power supply, use a power supply device with double
insulation or reinforced insulation.

= Never use the product in an environment that is subject to water, corrosive
gases, or flammable gases, or near flammable materials.

A = Never attempt to use a Drive or Motor that is damaged or that has

missing parts.

Install external emergency stop circuits that shut OFF the power supply

and stops operation immediately when an error occurs.

= In locations with poor power supply conditions, install the necessary
protective devices (such as AC reactors) to ensure that the input power
is supplied within the specified voltage range.

m  Use a Noise Filter to minimize the effects of electromagnetic
interference.

= Always use a Motor and Drive in one of the specified combinations.

m  Never touch a Drive or Motor with wet hands.

CAUTION
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Storage Precautions

m  Follow all instructions on the packages, and never place an excessive
load on the product during storage.
m  Never install or store the product in any of the following locations.
— Locations that are subject to direct sunlight.
- Locations that are subject to ambient temperatures that exceed
product specifications.
- Locations that are subject to relative humidity that exceed product
specifications.
CAUTION - Locations that are subject to corrosive or flammable gases.
— Locations that are subject to dust, salts, or iron powder.
— Locations that are subject to water, oil, or chemicals.
- Locations that are subject to vibration or shock that exceeds product
specifications.
- Locations that are subject to radiation.

Installation Precautions

m Install the Drive in a control cabinet that provides fire and electrical
protection.
m Install the Drive and Motor in a location that is sufficiently heavy.
= Never install or store the product in any of the following locations.
- Locations that are subject to direct sunlight.
— Locations that are subject to ambient temperatures that exceed
product specifications.
— Locations that are subject to relative humidity that exceed product

specifications.
- Locations that are subject to corrosive or flammable gases.
— Locations that are subject to dust, salts, or iron powder.
- Locations that are subject to water, oil, or chemicals.
CAUTION B} y

Locations that are subject to vibration or shock that exceeds product
specifications.
— Locations that are subject to radiation.

m  Never allow any foreign matter to enter a Drive or a Motor with a Cooling
Fan, and never cover the outlet from the Motor’s cooling fan.

= Never step on or place a heavy object on the product.
m Install the Drive in the specified orientation.

= Provide the specified clearances between the Drive and the control
cabinet as well as with other devices.
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Wiring Precautions

m  Never pass the electromagnetic contactor in the wiring between the
Drive and the Motor.

= Firmly connect the power terminal to the Motor terminal.
m  Provide at least 10 millimeters space between the Drives and the control

cabinet or with other devices. In addition, the longitudinal space
between them are above 30 millimeters.
m  Use shielded twisted-pair cables or screened unshielded multi-twisted-
CAUTION pair cables for I/O Signal Cables and Encoder Cables.

m  Tthe wiring length of the encoder is up to 20 meters.

m  Never frequently turn the power supply ON and OFF. After you have
started actual operation, allow at least one hour between turning the
power supply ON and OFF (as a guideline).

Operation Precautions

m In order to prevent accidents, please test the Motor with no load (not
connected to the Drive shaft).

= When starting to operate on the supporting machine, set the user
parameters that match the machine in advance.

= Note that the signals for the Forward Drive Prohibit (P-OT) and the
Reverse Drive Prohibit (N-OT) are disabled during JOG operation and

homing operation.
A = When overtravel occurs, the power supply to the Motor is turned OFF

and the brake is released. If you use the Motor to drive a vertical load,
CAUTION set the Motor to enter a zero-clamped state after the Motor stops. Also,
install safety devices (such as an external brake or counterweight) to
prevent the moving parts of the machine from falling.
=  Make sure set a correct moment of inertia ratio to avoid vibration if not
use the auto-tuning.

= When an alarm occurs, reset it after troubleshooting the cause and
ensuring safety.

= Never use the brake of the Motor for normal braking.

Maintenance Precautions

= Wiring and inspections must be performed only by qualified engineers.
m  Disconnect all connections to the Drive when testing the insulation

resistance of the Drive.
= Never use gasoline, thinner, alcohol, acid or alkaline detergent to avoid
discoloration or damage to the casing.

WARNING * When replacing the Drive, transfer the user parameters from the
replaced Drive to new Drive.

= Never change the wiring while the power is on.
= Never disassemble the Motor without permission.
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Disposal Precautions

When disposing of the product, treat it as ordinary industrial waste.
However, local ordinances and national laws must be observed. Implement
CAUTION all labeling and warnings as a final product as required.
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Chapter 1 Summa Series AC Drive

1.1 Product Features

ED3S is ESTUN's newly developed single-axis AC Servo Drive, which is designed in an array, supports
close installation and flexible common DC bus structure, suitable for large machinery applications. Its
excellent performance, with EtherCAT protocol, can achieve the motion control of High-Speed, High-
Precision, High-Safety, and maximize the performance of the machine in the shortest possible time.

Compared with previous servo products, ED3S has the following outstanding features.

e Intelligent tuning function and vibration suppression in the full frequency range.
e Compact size for mounting closely V"

e Fully-Closed Loop Control VE

e Safe Torque Off (STO) V£V

e Multiple power supply methods

e New protection system

e Coverable Motor capacity from 50W to SKW
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1.2 Interpreting the Nameplate

: ESTUN SERVODRIVE
Drive Model MODEL ED3S-02AHA 1P20
»{ AC-INPUTY ( AC-OUTPUT)
Phase 1PH/3PH 3PH

Votage 200-240V 0-240V

Rated Input Freq 50/60Hz 0-500Hz

F.LC 1.1A 1.5A

Power 0.2KW
OPERATING TEMPERATURE -5-55'C T b= LY oy
M J) -
Rated Output
ﬁ | &

Serial Number » 7600001J001
Estun Automation Technology Co., Ltd. MADE IN CHINA

ESWRIRERRIATE | FHEREMERTIRME.
Read manual carefully and follow the direction.
IMTERIR 5 S48 |, 1EDAdIE
% WS F AR | BB,
&

Disconnect all power and wait 5 min.before servicing.
May cause electric shock. )

WARNING Débranchez toute I'alimentation et atendez
Smin.avant |'entretien.peut provoquer un
choc électrique.

& EPRERIRE | BRI,
Do not touch heatsink. May cause burn

* & netouchez pas le radiateur.

CAUTION peut cayser des brilures.

IR TR,
Use proper grounding techniques.
techniques de mise a la terre appropriées.

1.3 Model Designations
ED3S - 02 A E

A
5th digit Customized

1st+2nd .
Summa Series 3rd digit
. gits
Servodrive
-
Output Power
AS S0 w Voltage Design Sequence
01| 100w
A 200 V A -
02| 200w
D*| 400V
04| 400 W
08| 750w
10 1 kW Interface and Options
15| 1.5 kw
E EtherCAT
20%[ 2 kW
30*%| 3 kW H | EtherCAT, STO, Fully-closed

NOTE: Specifications marked with an asterisk (*) have not been released yet.
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1.4 Part Names

§ ©
|
@
8
19
@
—®
U 12
i ®
No. [ Name Description
1 Control Circuit Connector Connects to a control power supply (5 pins)
2 Main Circuit Connector Connects to a main circuit power supply (6 pins)
3 Panel Operator A module for Servo status displays and parameter settings
4 CHARGE Indicator Lamp Lit while the main circuit power is being supplied
5 Motor Connector Connects to a Motor main circuit cable
6 Grounding Terminal Connects to the ground terminal of the Motor main circuit cable
7 USB Connector Connects a computer for ESView V4
8 EtherCAT Input Connector Connect to an EtherCAT device
9 EtherCAT Output Connector | Connects to an EtherCAT device or be vacant
10 | Safety Connector Connects to a Safety Function Device
11 10 Signal Connector Connects to sequence 1/0 signals
12 | Encoder Connector Connects to the encoder in the Motor
13 External Encoder Connector g(;)nrlr;g::ts to the encoder in the machine for fully-closed loop
14 | Control Circuit Terminals The connection terminals for the control power supply
15 Main Circuit Terminals The connection terminals for the main circuit power supply
16 Motor Terminals The connection terminals for the Motor main circuit cable
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No.

Name

Description

17

USB Terminals

Standard Mini USB Type-B

18

EtherCAT Terminals

Standard RJ-45 terminal

19

Safety Terminals

The connection terminals for the Safety Function Device

20

10 Signal Terminals

The connection terminals for sequence 10 signals

21

Encoder Terminals

The connection terminals for the encoder cable in the Motor

22

External Encoder Terminals

The connection terminals for the encoder cable in the machine

(1): Even if you turn OFF the main circuit power supply, this indicator will be lit as long as the internal capacitor
remains charged. Never touch the main circuit or Motor terminals while this indicator is lit, in case the electric shock.

1.5 Ratings and Specifications

Drive Model: ED3S- A5A* | 01A* | 02A* | 04A* | 08A* | 10A* | 15A* | 20A* | 30A*
Continuous Output Current [Arms] 0.9 1.1 1.5 2.9 5.1 6.9 8.2 11.3 | 16.0
Instantaneous Maximum Output 33 |40 |58 |115 |1905 |21.0 |246 |339 |540
Current [Arms]
Power Supply Single-phase 0.2 0.3 0.6 1.2 1.9 2.6 4.0 - -
Capacity [KVA] | rpee-phase 02 |03 |o5 |09 |16 |20 |30 |35 |45
¢ Single-phase (not applied for ED3S-20A* and ED3S-30A*) or
Main Circuit Three-phase, 200 VAC to 240 VAC, -15% to +10%, 50Hz or 60Hz
Power Supply ® 270 VDC to 324 VDC, -15% to +10%
Control Circuit ® Single-phase 200 VAC to 240 VAC, -15% to +10%, 50Hz or 60Hz
® 270 VDC to 324 VDC, -15% to +10%
Control Method SVPWM
Serial encoder:
Feedback * 20bits incremental encoder
e 23bits absolute encoder
Ambient temperature: -5°C to 55°C
Temperature
Storage temperature: -20°C to +85°C
Humidity Both operating and storage: 5% to 95% (with no condensation)
Protection Class | IP20
Environmental -
Conditions Altitude 1,000 m or less
Vlb_ratlon 4.9m/s2
Resistance
Shock Resistance | 19.6m/s?
Power System TN System
Mounting Base-mounted
Performance Speed Control 1:5000
Range
Document Version: V1.01 © 2019 ESTUN Automation Co., Ltd. All right reserved. 14
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Drive Model: ED3S-

A5A* | 01A* | 02A* | 04A* | 08A* | 10A* | 15A* | 20A* | 30A*

Coefficient of
Speed
Fluctuation

40.01% of rated speed max. (For a load fluctuation of 0% to 100%)

0% of rated speed max. (For a load fluctuation of +10%)

#).1% of rated speed max. (For a temperature fluctuation of 25<C25<C)

Soft Start Time
Setting

0 sto 10 s (Can be set separately for acceleration and deceleration.)

Encoder Divided
Pulse Output

Phase A, phase B, phase C: Line-driver output.
Number of divided output pulses: Any setting is allowed.

Input Signals

Allowable voltage range: 24 VDC *20%

Number of input points: 7 (2 of them are high-speed optocoupler inputs,
fixed as Touch Probe)

Input Signals are EXT1 (Touch Probe 1), EXT2 (Touch Probe 2), ALM-
RST (Alarm Reset), N-OT (Reverse Drive Prohibit), P-OT (Forward Drive
Prohibit), P-CON (Proportional Control), S-ON (Servo ON).

1/0 Signals Except EXT1 and EXT2, a signal can be allocated and the positive and

negative logic can be changed
Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 4 (1 of them fixed for Servo Alarm)
Output Signals are TGON (Rotation Detection), ALM (Servo Alarm),

Output Signals SRDY (Servo Ready), COIN (Positioning Completion), PAO (Encoder
Divided Pulse, Phase A), PBO (Encoder Divided Pulse, Phase B), PCO
(Encoder Divided Pulse, Phase C).
Except ALM, a signal can be allocated and the positive and negative logic
can be changed.

Applicable

Communications | IEC 61158 Typel2, IEC 61800-7 CiA402 Drive Profile

Standards

Physical Layer 100BASE-TX (IEEE802.3)

Communications | CN3-IN (RJ45): EtherCAT signal input connector

Connectors CN4-0OUT (RJ45): EtherCAT signal output connector

Cable Category 5, 4 shielded twisted pairs

Svne Manager SMO: Mailbox output, SM1: Mailbox input, SM2: Process data output, and

y g SM3: Process data input
EtherCAT

Communications

FMMU 0: Mapped in process data output (RxPDO) area.

FMMU FMMU 1: Mapped in process data input (TXPDO) area.
FMMU 2: Mapped to mailbox status.
EtherCAT
Commands APRD, FPRD, BRD, LRD, APWR, FPWR, BWR, LWR, ARMW, FRMW
(Data Link (APRW, FPRW, BRW, and LRW commands are not supported.)
Layer)

Process Data

Assignments can be changed with PDO mapping.

MailBox (CoE)

Emergency messages, SDO requests, SDO responses, and SDO information
(TXPDO/RxPDO and remote TXPDO/RxPDO are not supported.)
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Drive Model: ED3S- A5A* | 01A* | 02A* | 04A* | 08A* | 10A* | 15A* | 20A* | 30A*
Distributed Free-Run Mode and DC Mode (Can be switched), SM2 (SM2 event sync)
Clocks Applicable DC cycles: 125 ps to 8 ms in 125-pus increments
Slave
Information 256 bytes (read-only)
Interface

* Homing Mode

® Profile Position Mode

* Profile Velocity Mode

® Profile Torque Mode

* Interpolated Position Mode

® Cyclic Synchronous Position Mode
® Cyclic Synchronous Velocity Mode
® Cyclic Synchronous Torque Mode
® Touch Probe Function

® Torque Limit Function

CiA402 Drive Profile

USE Interface Personal computer (with ESView V4)
Communications gtommunications Conforms to USB2.0 standard (12 Mbps), OTG
andard
Display Five 7-segment LEDs
Indicator Lamps CHARGE, POWER, SYS, RUN, ERR, L/AIN, L/A OUT
Panel Operator 4 Buttons

ED3S-A5* ED3S-01*, ED3S-02* and ED3S-04* must connect an external
Regenerative Processing regenerative resistor.
Other models are built-in.

Overcurrent, Overvoltage, Undervoltage, Overload, Regeneration Error,

Protective Functions Overspeed, etc.

Alarm history, Jogging, Mechanical analysis, Load inertia identification,

Utility Functions Auto-Tuning, etc.

) STO According to IEC 61800-5-2. Cat.4, PLe according to 1SO 13849-1,
Optional SIL3 according to IEC 61508, IEC 62061.
Functions
Fully-Closed Supports A, B, and Z TTL differential type sensor signal

[NOTE]: when using single-phase AC power for ED3S-15A* drivers, reduce the load factor rating to 80%.
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1.6 External Dimensions

ED35S-A5* to ED35-04*

Unit: mm FE%FHQ@; 4

)

(40)

2xM4 n

Exterior\

164+0.5
(mounting pitch)
172

28+0.5 P
(mounting pitch)J_ 5
38

r,,
Grounding/<i» ‘\ (75)

tergﬂi;al\lls‘i 180 Mounting Hole Diagram

ED35-08* to ED35-15*

Unit: mm %Fmgm‘ ) rgg >xM4 .
. |
0 \n\ D J
- B (//:CZ R
1 BH (i 2
~ 35 i ; f(//:E f Exterior 2& N
S El I~ 385
- o [ ~fg L S5
= B} :
2l g ¥ 55:0.5 s
Grounding (mounting pitch) \_ s
Terminals 65 65
2xM4 180

Mounting Hole Diagram

ED3S-20* to ED3S-30*

Unit: mm 3 x M4

n
T T T | 4
- B L] R
| B [~ 5
o 5 s f(//:E oRlinenlineniline Exterior\ 9 g N
& Bl ] dAfHHit: iE R
lrip o 5 =3
Jo
Wi L e €
I :
a M/ = I 1 L L
i - H H
= 4 HH A 85¢05 |
Grounding [( (mounting pitch) || 5
terminals i 75
2xM4 95 D) 180 95

Mounting Hole Diagram
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1.7 System Configuration

Example Diagram

Power Supply
Three-phase, 200 VAC to 240 VAC

Circuit
Breaker [T
Control Power Supply
Cable
Noise v
Filter | [ ﬁﬁ
External
Regenerative
Resistor
Magnetic
Contactor Main Power Supply
Cable )

Motor Power Supply
Cable -

3l @3— I/0O Signals Cable

NiL b= ==
=

Encoder Cable

Servomotor

External Encoder Cable

Peripheral Devices Specification

Device Name | Description Specification

The minimum rated current of the circuit
breaker depends on the Drive model.

Uses to protect the power supply ® ED3S-A5A*, 01A*, -02A%, -04A*: 10A
Circuit Breaker | line and cut off the circuit whenan | e ED3S-08A*, -10A*: 25A

overcurrent occurs. e ED3S-15A*: 35A

® ED3S-20A*: 55A

e ED3S-30A*: 70A

Used to prevent external noise

Noise Filter . The rated current is 10A or 20A.
interference from the power supply.
. . The minimum value of the regenerative
When_the bushar capacitance is resistor depends on the Drive model.
External insufficient, remove the short
Regenerative wiring between B2 and B3, and ® ED3S-A5A*, 01A*, -02A*, -04A*: 50Q
Resistor connect an external regenerative e ED3S-08A*, -10A*: 250

resistor between B1 and B2. ®
e ED3S-15A%, -20A*, -30A*: 10Q

(1): ED3S-A5%*, ED3S-01*, ED3S-02* and ED3S-04* must connect an external regenerative resistor.
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Chapter 2 Installation

2.1 Installation Precautions

e Installation Near Sources of Heat

Implement measures to prevent temperature increases caused by radiant or convection heat from heat
sources so that the ambient temperature of the Drive meets the ambient conditions.

e Installation Near Sources of Vibration

Install a vibration absorber on the installation surface of the Drive so that the Drive will not be
subjected to vibration.

o Other Precautions

Never install the Drive in a location subject to high temperatures, high humidity, water drops, cutting
oil, excessive dust, excessive dirt, excessive iron powder, corrosive gasses, or radioactivity.

2.2 Mounting Types and Orientation

The Drives are based mounted. Mount the Drive vertically, as is shown in Figure 2-1.

Mount the Drives so that the Panel Operator is facing toward the operator. And, prepare two or three
mounting holes for the Drive and mount it securely in the mounting holes (The number of mounting holes
depends on the capacity of the Drive).

Figure 2-1 Base-mounted diagram

Fugg;ﬁﬁ; 1 %
-

Base

0 T

Airflow
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2.3 Mounting Hole Dimensions

Use two or three mounting holes to securely mount the Drive to the mounting surface.

To mount the Drive, you will need to prepare a screwdriver that is longer than the depth of the Drive.

ED3S-A5*~ED3S-04* ED3S-08*~ED3S-15* ED3S-20*~ED3S-30*
2 x M4 " 2 x M4 " x M4 "
) J J i
Exterior\ nG Exterior na Exterior\ na
S o N S o N S ol N
H oS|I~ Ac|l ~ H e~
-5 L5 -5
o o o
£ E £
28+0.5 P 55+0.5 A 85+0.5 .
(mounting pitch) [ 5 (mounting pitch) || 5 (mounting pitch) || 5
38 65 95

2.4 Mounting Interval

Installing One Drive in a Control Cabinet

Provide enough space around the Drive when installing one Drive in a control cabinet, as is shown in
Figure 2-2.

Figure 2-2 Install one Drive in a control cabinet

Wiring allowance Mounting

50mm :-"':
) e pl at e
> =30mm ¢ %275mm» [

0 P
::.---' Mounting allowance between mounting plate
and cabinet shall be not less than 6.4 mm .
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Installing More than One Drive in a Control Cabinet

Provide enough space around the Drive when installing more than one Drive in a control cabinet, as is
shown in Figure 2-3.

Flgure 2-3 Install more than one Drive in a control cabinet

ot (| Ererera

Je—=30mm—>

«—=30mm-—»| ::-':‘

I!.J The ED3S Drivers can be mounted closely and the distance between
adjacent Drives is 1mm.

NOTE
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2.5 EMC Installation Conditions

This section gives the installation conditions that were used for EMC certification testing.

2.5.1 EMC Directives

The EMC installation conditions that are given here are the conditions that were used to pass testing
criteria at ESTUN. The EMC level may change under other conditions, such as the actual installation
structure and wiring conditions. These ESTUN products are designed to be built into equipment.
Therefore, you must implement EMC measures and confirm compliance for the final equipment.

Shield box
Brake power supply
Drive
Power Supply: @) . ol Brake
Three-phase, g 'Eﬁé? L1, 12,13 A g 3
200 VAC ® |8 Lic Lac D =
Cable length Motor
P <
~2m
@ Q <
@ CN2 |— 8 3 g 8 3. Encoder
i B =1 I e s
CN1
PE é
Ferrite Coil PE
< Cable length = 5 m >

Ferrite Coil

Controller
No Cable Name Specification
Q) 1/0 Signal Cable Shielded cable
® Encoder Cable Shielded cable
® Motor Main Circuit Cable Shielded cable
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2.5.2 Ferrite Coil Mounting

Ferrite Coil Attached

Wrap the cable around the ferrite coil for 2 turns. The Ferrite Coil mounting positions of each cable is
shown in the following table.

Wrapping Diagram Cable Name Mounting Position

Near the terminals of the

I/O Signal Cable Controller and Drive

Near the terminals of Motor

Motor Main Circuit Cable .
and Drive

Ferrite Core

Encoder Cable Near the terminals of Motor

and Drive
Recommended Model of Ferrite Core
Cable Name Model Manufacturer
1/0 Signal Cable
Encoder Cable ESD-SR-25 TOKIN
Motor Main Circuit Cable (400 W or less)
Motor Main Circuit Cable (750 W or more) PC40T96 x 20 x 70 TDK

Cable Fixed

Secure the shield of the cable with a conductive metal part, and fix it to the ground plate.

\

Shield part (remove cable sheath.)

Cable
To

Controller

ap h

Ground Plate

. Secure the shield of the cable with
— .
m a conductive metal part.

\ Remove the coating from

the mounting surface. /

e
Cable Clamp

Shield Box

Use a shield box with the closed metal housing to shield electromagnetic interference from the Drive. The
shield box must have a structure that allows the body, door, cooling device, etc. to be grounded, and the
opening of the shielding box shall be as small as possible.

It is recommended that you deploy your system as described above.

ESTUN is not responsible for the risk of electromagnetic interference caused
CAUTION by the above-mentioned setups not being used on your application.
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Wiring and Connecting

Chapter 3 Wiring and Connecting

3.1 Precautions for Wiring

3.1.1 General Precautions

A Never change any wiring while power is being supplied, in case a risk of
electric shock or injury.

DANGER

A\

WARNING

Wiring and inspections must be performed only by qualified engineers.

Check all wiring and power supplies carefully.

Incorrect wiring or incorrect voltage application to the output circuits
may cause short-circuit failures. If a short-circuit failure occurs as a
result of any of these causes, the holding brake will not work. This could
damage the machine or cause an accident that may result in death or
injury.

Connect the AC and DC power supplies to the specified Drive terminals.

A\

CAUTION

Wait for at least five minutes after turning OFF the power supply and

then make sure that the CHARGE indicator is not lit before starting

wiring or inspection work. Never touch the power supply terminals while

the CHARGE lamp is lit after turning OFF the power supply because high

voltage may still remain in the Drive.

Observe the precautions and instructions for wiring and trial operation

precisely as described in this document.

Check the wiring to be sure it has been performed correctly.

Connectors and pin layouts are sometimes different for different models.

Always confirm the pin layouts in technical documents for your model

before operation.

Use shielded twisted-pair cables or screened unshielded multi-twisted-

pair cables for I/O Signal Cables and Encoder Cables.

The main circuit cable of the Drive must be guaranteed to work normally

at 75 °C.

Observe the following precautions when wiring the Drive’s main circuit

terminals.

- Turn ON the power supply to the Drive only after all wiring, including
the main circuit terminals, has been completed.

- If a connector is used for the main circuit terminals, remove the main
circuit connector from the Drive before you wire it.

- Insert only one wire per insertion hole in the main circuit terminals.

- When you insert a wire, make sure that the conductor wire (e.g.
whiskers) does not come into contact with adjacent wires.

Install molded-case circuit breakers and other safety measures to

provide protection against short circuits in external wiring.
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e Whenever possible, use the Cables specified by ESTUN.
e Securely tighten cable connector screws and lock mechanisms, in case

I_!!] cable connectors falling off during operation.
e Never bundle power lines (e.g. the Main Circuit Cable) and low-current
NOTE lines (e.g. the I/0 Signal Cables or Encoder Cables) together or run them

through the same duct. If you do not place power lines and low-current
lines in separate ducts, separate them by at least 30 cm.

m  Use a molded-case circuit breaker or fuse to protect the main circuit.
The Drive connects directly to a commercial power supply; it is not
isolated through a transformer or other device. Always use a molded-
case circuit breaker or fuse to protect the Servo System from accidents
involving different power system voltages or other accidents.

m Install an earth leakage breaker.
The Drive does not have a built-in ground fault protective circuit. To
configure a safer system, install a ground fault detector against
overloads and short-circuiting, or install a ground fault detector
IMPORTANT combined with a molded-case circuit breaker.
= Never turn the power supply ON and OFF more than necessary.
- Use the Drive for applications that require the power supply to turn
ON and OFF frequently. Such applications will cause elements in the
Drive to deteriorate.
- After you have started actual operation, allow at least one hour
between turning the power supply ON and OFF (as a guideline).

3.1.2 Countermeasures against Noise

The Drive is designed as an industrial device. It therefore provides no
measures to prevent radio interference. The Drive uses high-speed
switching elements in the main circuit. Therefore, peripheral devices may
be affected by switching noise.
IMPORTANT  If the equipment is to be used near private houses or if radio interference is
a problem, take countermeasures against noise.

Since the Drive uses microprocessors, it may be affected by switching noise from peripheral devices.

To prevent the noise from the Drive or the peripheral devices from causing malfunctions of any devices,
take the following countermeasures against noise as required.

o Install the input reference device and Noise Filter as close to the Drive as possible.
e Always install a Surge Absorber for relays, solenoids, and Magnetic Contactor coils.

e Never place the following cables in the same duct or bundle them together. Also, separate the cables
from each other by at least 30 cm.

— Main Circuit Cables and I/0O Signal Cables
-~ Main Circuit Cables and Encoder Cables

e Never share the power supply with an electric welder or electrical discharge machine. If the Drive is
placed near a high-frequency generator, install Noise Filters on the input side on the Main Circuit
Power Supply Cable and Control Power Supply Cable even if the same power supply is not shared
with the high-frequency generator. Refer to the section Noise Filters for information on connecting
Noise Filters.

e Implement suitable grounding measures. Refer to the section 3.1.3 Grounding for information on
grounding measures.

Document Version: V1.01

(Dec, 2019)

© 2019 ESTUN Automation Co., Ltd. All right reserved. 3-2



Summa Series Servodrive Product Manual Wiring and Connecting

Noise Filters

You must attach Noise Filters in appropriate places to protect the Drive from the adverse effects of noise.
Figure 3-1 is an example of wiring for countermeasures against noise.

Figure 3-1 Wiring example for countermeasures against noise

e - s

i
i
|
|
i Noise Filter
| ~

200 VAC — —~
‘ :
\ v,
i
| 2.0 mm?
| min
‘ L ---e Operation relay sequence
|
| A - User signal generators |
i A A A :
i |
| Noise Filter J :
i ‘ A N 1
i 3 DC |
j — < Power |
| * supply| |
1 N N |
| 2.0 mm? min |
! i
\ J

ﬁ;Ground plate
External ground: Use a dedicated ground.

For the ground wire, use a wire with a thickness of at least 2.0 mm2 (preferably, flat
braided copper wire).
Whenever possible, use twisted-pair wires to wire all connections marked with I

Noise Filter Wiring and Connection Precautions

Always observe the following precautions when wiring or connecting Noise Filters.

e Separate input lines from output lines. Do not place input lines and output lines in the same duct or
bundle them together.

v v

Ad

| ‘o —e
Noise Filter Noise Filter
vy l

vy

;
|
/77 /77 |
|

Ground Ground
plate plate
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¢ AA ‘ ‘

\
\
|
o
——= —e
Noise Filter Noise Filter

/77

A\ Yy
Ground Ground
plate plate AN el

Separate the circuits.

e Separate the Noise Filter ground wire from the output lines. Do not place the Noise Filter ground wire,
output lines, and other signal lines in the same duct or bundle them together.

v v

Noise Filter Noise Filter -
T ) T <]
The ground wire
| | can be close to vy
< = the input lines.
L
L
]
Ground Ground
plate plate

e Connect the Noise Filter ground wire directly to the grounding plate. Do not connect the Noise Filter
ground wire to other ground wires.

v v

. s

Noise Filter [—» Noise Filter |—»
—m» E—
Drive Drive Drive Drive
| ) @ @ @
N ]
'Jilded ground wire
/77 /77
Ground Ground
plate plate
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e [fa Noise Filter is located inside a control panel, first connect the Noise Filter ground wire and the
ground wires from other devices inside the control panel to the grounding plate for the control panel,
then ground the plate.

Yyy
Yvyy

Control Cabinet
S O & -t e

w
i
|
|

—— Noise Filter [—,o- |
i
i
i
\
i

Drive

Grounding

\
|
/77 Ground Plate :

3.1.3 Grounding

Implement grounding measures as described in this section. Implementing suitable grounding measures
will also help prevent malfunctions, which can be caused by noise.

Observe the following precautions when wiring the ground cable.

e Ground the Drive to a resistance of 100 mQ or less.
e Be sure to ground at one point only.

e Ground the Motor directly if the Motor is insulated from the machine.

Motor Frame Ground or Motor Ground

If you ground the Motor through the machine, switching noise current can flow from the main circuit of
the Drive through the stray capacitance of the Motor. To prevent this, always connect the Motor frame

terminal (FG) or ground terminal (FG) of the Motor to the ground terminal @ on the Drive. Also be sure

to ground the ground terminal ='.

Noise on I/O Signal Cables

If noise enters the I/O Signal Cable, connect the shield of the I/O Signal Cable to the connector shell to
ground it. If the Motor Main Circuit Cable is placed in a metal conduit, ground the conduit and its
junction box. For all grounding, ground at one point only.
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3.2 Basic Wiring Diagrams

RS T ,
' l l i Drive
| ! i Py P P P \
i 1QF \v\—\ ! Ly |
| ! Motor v M :
! - i |
: 35A | Main Terminals W :
! Circuit : [
i 1FLT | Terminals ' i
: T | :
! 2KM i : !
I ./ L1 . N .
YW : . .
: :;, L2 | : )
| | : | :
1 v Lo : !
! 1KM i ! i
| U L : | |
N | .
! i Encoder |
| 1R (For alarm : terminals :
: Y display) | : |
! & : ! :
I 1PL I : i
. Power Power i ! |
| ON OFF 1KM . i :
: — | : |
: |
| :
i 1KM 15A !
. 2KM i
| — :
|
| 1KM 1Ry Grounding :
A 10 Signal
= == 47_kQ_ Terminals | — - —-- —— i — == :
2 .
i +24V IN [19/20 TGON+

1QF: Molded-case circuit breaker ok == - i
1SA: Surge Absorber ! + P07 li6 “NL TGON- :
3SA: Surge Absorber | !
1FLT: Noise Filter : e TN SRDY+ i
1KM: Magnetic Contactor ! + N-OT |15 - :

(for control power supply) i 3 SRDY- |
2KM: Magnetic Contactor : — = r |

(for main circuit power supply) | P-CON | 17 > COIN+ :
1Ry: Relay | 3 !

1PL: Indicator lamp : — 1

Exd

E5d

%=
+P—: represents a twisted-pair cable | S }:(' R l_,:l'—l +_2|iV:
] :

E5d

¥ =(

¥ =0

*  The external wiring of the input |
port can use the Common Cathode : L
connection method or the Common
Anode connection method. |

ALM-RST | 14

kP

21] pao+ ;

22] pao- > :

i 23] PBO+ !
24]_PBO- > [

i +24V IN [ 2/4 4.7KkQ

|
I+

i + EXT1 1

kP

e s oIS ITITIE e T
12V _g o~ HWBB1+ A4 - Terminals ;
: -

. l E; *(- 8 EDM+ -
N | —_ .
! HWBB2+ i
: ) 7. EDM- .
I o —
i ov HWBB2- |
. — e e e e e e e e e e s e s e = e e e e o oo e s . . . s = —_— s — s —_= . }
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3.3 Wiring the Power Supply to Drive

3.3.1 Terminals Arrangement

The power supply to Drive includes main circuit terminals and control circuit terminals.

Signal Diagram
(
L1C
L2C
B1
B2
B3 E!i o]
L1 :
L2
L3
P1
P2
N
g
Pin Layout
Symbols Name Specifications and Reference
Main circuit power supply | Three-phase, 200 VAC to 240 VAC, -15% to +10%,
L1, L2, L3 . .
input terminals 50Hz or 60Hz
Control power supply Single-phase, 200 VAC to 240 VAC, -15% to +10%,
L1C, L2C -
terminals 50Hz or 60Hz
There is a short wiring between B2 and B3 at the factory.
B1. B2. B3 Regenerative Resistor When the busbar capacitance is insufficient, remove the

terminal short wiring, and connect an external regenerative
resistor between B1 and B2.

There is a short wiring between P1 and P2 at the factory.

® For using a DC reactor, remove the short wiring, and
connect a DC reactor between P1 and P2.

® For using a DC power supply, connects P2 to the
positive pole, and connects N to negative pole.

® For the common DC bus, connect all P2 of Drive to
the positive pole, and N to the negative pole.

P1,P2, N DC terminals

D Ground terminal Always connect this terminal to prevent electric shock.
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3.3.2 Wiring Procedure

Prepare the following items before preparing the wiring for the Main Circuit Terminals and Control
Circuit Terminals.

Required Item Description

Flat-blade screwdriver Commercially available screwdriver with tip width of 3.0 mm to 3.5 mm

Cold pressed terminals Sleeve type ferrule with cross-section from 1.5 mm? to 2.5 mm?

Wiring plier Commercially available plier with crimping and stripping functions

Follow the procedure below to wire the Main Circuit Terminals and Control Circuit Terminals.
Step1 Remove the Main Circuit Terminals and Control Circuit Terminals from the Drive.

Figure 3-2 Remove the terminals

Step 2 Peel off the sheath so that the conductor portion of the cable will protrude from the tip of the ferrule.

Figure 3-3 Remove the sheath

hmm

_ 8 mmto 9 mm

Step 3 Insert the cable into the ferrule (It should protrude 1 mm or more from the ferrule).

Figure 3-4 Insert the cable into the ferrule
e N
. iL /

ﬂ rfl mm or more

- J

Document Version: V1.01

(Dec, 2019) © 2019 ESTUN Automation Co., Ltd. All right reserved. 3-8



Summa Series Servodrive Product Manual Wiring and Connecting

Step 4

Step 5

Step 6

Step 7

Step 8

Crimp the cable that has been inserted into the ferrule, and cut off the cable conductor portion protruding
from the ferrule (The allowable protruding length after cutting should not be more than 0.5 mm).

Figure 3-5 Crimp the cable

I]/ Cut off the
protruding

portion

Insert the crimped cable into the connection terminals directly until the cable is not easily pulled out (A
slight pull is allowed).

Make all other connections in the same way.
To change the wiring, pull the cable out of the connection terminals.

Use the flat-blade screwdriver to press down the spring button corresponding to the terminal, and then
gently pull out the cable.

Figure 3-6 Pull out the cable

Press down the
spring button

Pull out the
cable gently

When you have completed wiring, attach connection terminals to the Drive.

I_!!] The above wiring procedure is also applicable to the Motor Terminals.
NOTE
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3.3.3 Wiring Diagrams

Wiring Example for Three-phase Power Supply Input

RS T
l l Drive
QF[l]\T X
SA[3] | !
FLT[1] | D[1]
CN1 +24V

2] [ont |

U

i oV

v
KM[1]
"
v QF[1]: Circuit Breaker

SA[1]: Surge Absorber 1
Ry (For alarm SA[2]: Surge Absorber 2
}"L] display) SA[3]: Surge Absorber 3
®— FLT[1]: Noise Filter
PL[1] KM[1]: Magnetic Contactor 1
Power Power (for control power supply)
ON OFF KM[1] KM[2]: Magnetic Contactor 2

(for main circuit power supply)
Ry[1]: Relay
PL[1]: Indicator Lamp

KM[1] SAI1] D[1]: Flywheel Diode
KM[2]

KM[1]  Ry[1]
SA[2]

Wiring Example for Single-phase Power Supply Input

R T
l Drive
QFI1INT - =X It is recommended to
connect L2 and L3 in parallel
| to one phase of the power
SA[3] supply to ensure the safety
of equipment operation.
FLT[1] | DI1]
CN1 +24V
KM[2] i
v,
ﬁ{ﬁ } L2
| | ALM-  Ry[1l  ov
IL3
KM[1
\X[ ! L1C
V% L2C QF[1]: Circuit Breaker
SA[1]: Surge Absorber 1
(For alarm SA[2]: Surge Absorber 2
RY[1] " display) SA[3]: Surge Absorber 3
FLT[1]: Noise Filter
PL[1] KM[1]: Magnetic Contactor 1
Power Power (for control power supply)
ON OFF KM[1] KM[2]: Magnetic Contactor 2

(for main circuit power supply)
Ry[1]: Relay
PL[1]: Indicator Lamp
D[1]: Flywheel Diode

KM[2]

S
KM[1]  Ry[1]
SA2]

[NOTE]: when using single-phase AC power for ED3S-15A* drivers, reduce the load factor rating to 80%.
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Wiring Example for DC Power Supply Input

RS T
l l Drive
QF[l]\T\—\
SA[3] | !
FLT[1] | D[1]
CN1 +24V
KM[2] FU[1] +
Y —-—0 P2
AC/DC
i / FU[2] - AaM-  RY[1l  ov
/4 N
KM[1] Lic
I AC/DC o
4 QF[1]: Circuit Breaker
SA[1]: Surge Absorber 1
(For alarm SA[2]: Surge Absorber 2
RY[1] " gisplay) SA[3]: Surge Absorber 3
R FU[1]: Fuse 1
PL[1] FU[2]: Fuse 2
Power Power FLT[1]: Noise Filter
ON OFF KM[1]

KM[1]: Magnetic Contactor 1

(for control power supply)
KM[2]: Magnetic Contactor 2

(for main circuit power supply)

KM[1] SAI1] Ry[1]: Relay
KM[2] PL[1]: Indicator Lamp
— D[1]: Flywheel Diode
KM[1]  Ry[1]
SA[2]
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(Dec, 2019)



Summa Series Servodrive Product Manual Wiring and Connecting

3.4 Wiring the Motor

Connection Diagram

Terminals Arrangement

Terminals Pin Layout

Pin | Symbols | Color

1 U Brown
Terminal with brake 2 \Vj Gray
[ ]
3 w Black
@ 4 FG Yellow-Green
5 B1 White
Motor connection side 6 B2 Green

Pin Symbols | Color

Terminal without brake 1 U Brown
2 V Gray
3 W Black
4 FG Yellow-Green

Pin | Symbols | Color

. . @EDEDE[@ 1 U Brown
Drive connection side D00
2 V Gray
1 2 3
3 w Black
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3.5 Wiring the Encoder

Connection Diagram

= o
1 ) . H
J {{ [ . 1
| -

Terminals Arrangement

Terminals Pin Layout
Pin Symbols | Color
1 S+ Blue
2 S- Blue-Black
Ordinary ug 3 BAT+ Yellow
Motor connection side ‘ MA* Green
5 MA- Green-Black
6 PG5V Red
7 PGOV Black
8 BAT- Yellow-Black
9 FG Frame ground
Document Version: V1.01 © 2019 ESTUN Automation Co., Ltd. All right reserved. 3-13
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Terminals Pin Layout

Pin | Symbols | Color

1 S+ Blue

2 S- Blue-Black
Waterproof Plug 3 BAT+ Yellow

4 BAT- Green

5 MA+ Green-Black

6 MA- Red

7 PGOV Black

8 PG5V Yellow-Black

9 - _

10 FG Frame ground

Pin Symbols | Color

1 PG5V Red
2 PGOV Black
3 — _
4 _ _

2 4 6 8 10

. . . [N 5 MA+ Green
Drive connection side

1 3 5 7 9 6 MA- Green-Black
7 S+ Blue
8 S- Blue-Black
9 BAT+ Yellow
10 BAT- Yellow-Black
Shell | FG Frame ground

Battery Case Connection

Keep the Control power supply to the Drive is ON when you remove the
battery case or disconnect the Encoder Cable, in case losing the absolute

CAUTION  encoder data.

f} It is necessary to connect the battery case for using an absolute encode.

Prepare the following items before connecting a Battery Case.
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Required Item Description

Battery Case Accessories for the Summa Series Product.

Guide Rail Please contact ESTUN to purchase.

Wiring plier Commercially available plier with crimping and stripping functions

The installation diagram of the battery case is as follows.

2. Slide and install the Battery
Case it on the Guide Rail.

1. Secure the Guide Rail to
the bottom of the Drive.

3. Fix the Battery Case
on the Guide Rail

4. Insert the terminals of the
Battery Case into the connector.

I_.!I The reverse installation procedure is the disassembling procedure of the
) battery case.
NOTE Y
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3.6 1/0 Signal Connections

Signal Diagram

EXT1 (I) H1 o 14Q ALM-RST (I)
DICOM H2 150 N-OT (1)
EXT2 (I) R U P-OT (1)
DICOM H4 170 P-CON (I)
— b5 180 S-ON (1)
TGON+ (O) n6 190 DICOM
TGON- (O) 07 20Q DICOM
ALM+ (0) 08 210 PAO+ (O)
ALM- (0) bo 220 PAO- (O)
SRDY+ (O) nto 230 PBO+ (0)
SRDY- (O) L 240 PBO- (O)
COIN+ (O) (12 250 PCO+ (O)
COIN- (0) H13 - 2601 PCO- (0)
— (I): Input Signal
L (0): Output Signal
Pin Layout
Pin | Name Type Function
1 EXT1 Input Touch Probe Input 1
Power supply to Touch Probe Input signal, connect to a 24
2 DicOM Common VDC power supply together with Pin-4.
3 EXT2 Input Touch Probe Input 2
Power supply to Touch Probe Input signal, connect to a 24
4 DICOM Common VDC power supply together with Pin-2.
5 - - -
6 TGON+ Output | Rotation Detection signal indicates that the Motor is
7 TGON- Output operating.
8 ALM+ Output
Servo Alarm signal is output when the Drive detects an error.
9 ALM- Output
10 | SRDY+ Output | sery Ready signal turns ON when the Drive is ready to
11 SRDY- Output accept the Servo ON command.
12 | COIN+ Output | positioning Completion signal indicates that Motor
13 COIN- Output positioning has been completed during position control.
14 ALM-RST Input Alar_m Reset Input signal can reset the servo alarm and
continue operation.
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Pin | Name Type Function

Reverse Drive Prohibit Input signal can stop Motor drive (to
15 N-OT Input prevent overtravel) when the moving part of the machine
exceeds the range of movement.

Forward Drive Prohibit Input signal can stop Motor drive (to
16 P-OT Input prevent overtravel) when the moving part of the machine
exceeds the range of movement.

17 P-CON Input Pr_oportlonal control input signal. You can allocate it to use
with a parameter.

18 S-ON Input Servo On signal can supply power to Motor.

19 DICOM Common | po\yer supply to 10 signals, connect to a 24 VDC power

20 DICOM Common | Supply together with Pin-19 and Pin-20.

21 PAO+ Output | Encoder Divided Pulse Output, Phase A. Output the encoder

22 PAO- Output divided pulse output signals with a 90 <phase differential.

23 PBO+ Output | Encoder Divided Pulse Output, Phase B. Output the encoder

24 PBO- Output divided pulse output signals with a 90 <phase differential.

25 PCO+ Output

Encoder Divided Pulse Output, Phase C. Outputs the origin
2 PCO- Output signal once every encoder rotation.

3.7 Communication Connections

3.7.1 EtherCAT Communication Cable

Connection Diagram

Drives (The number is determined by the networking requirements)

Trio Controller |

J Connected by the OUT of the
g g = previous drive or controller
= = - 5]
“ = n

[

Connect to the
next Drive's IN

The OUT of the last drive can be
optionally connected to other valid
devices, such as I0 modules.
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Pin Layout

EtherCAT communication (CN3-ON and CN3-OUT) are RJ45 terminals. The communication cable as the
master station or controller should be connected from CN3-IN, and CN3-OUT should be connected to the
CN3-IN terminal of the next Drive (slave station).

Connectors Pin Name Function

1 TX+ Send data +
2 TX- Send data -
3 RX+ Receive data +

1 8 1 8

T T 4 - -

5 - -
6 RX- Receive data -

CN3-0UT CN3-IN 7 B _
8 - -
Shell PE Protecting earthing (shield)

Cable Description

You shall purchase or make your own EtherCAT communication cable.

Use category Se Ethernet communications cables to make the connections, and metal shielded terminals
are recommended to prevent signal interference.

Metal shielded are
recommended

Use category 5e Ethernet
communications cables
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3.7.2 USB Communication Cable

Connects your PC to a Drive with a USB Communication Cable, in order to make the online operation of
ESView V4.

Connection Diagram

Plug into CN5 of
the Drive

V1

Plug into USB
port of your PC

Cable Description

You can purchase the USB Communication Cable provided by ESTUN, or you can purchase the
commercially available products yourself.

The plug connected to your PC is USB Type-A, and the plug connected to the Drive is Mini USB Type-B.

USB Type-A Plug

Mini USB Type-B Plug
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3.8 Wiring the External Encoder

The External encoder will be used only with a fully-closed system. For the connection and usage, please
refers to Chapter 10 Fully-Closed Loop Control.

Signal Diagram

( Pa- PB- |
PGOV l ‘ PC-
— —
‘2 4.6 ‘8 10
[ ]
‘1 35 ‘7 9
I I
PG5V ! PC+
PA+ PB+
J
Pin Layout
Pin Name Function
1 PG5V Power supply terminal +5V for the external encoder
2 PGOV Power supply terminal OV for the external encoder
3 PA+
Phase A signal for the external encoder
4 PA-
5 PB+
Phase B signal for the external encoder
6 PB-
7 PC+
Phase C signal for the external encoder
8 PC-
9,10 - Reserved
Shell FG Frame grounding

3.9 Connecting STO Function Signals

A Safety Function Device shall be connected for using the STO function. For the connection and usage,
please refers to Chapter 11STO.
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Chapter 4 Basic Settings

You can implement the functions of parameter setting, display, monitoring, alarm, adjustment, etc. of the
Drive in the following two ways.

e Use the Panel Operator of the Drive
e Use the ESView V4 (Recommended)

4.1 Panel Operator

4.1.1 Key Names and Functions
There is a Panel Operator on the front of the Drive, as is shown in Figure 4-1.

Figure 4-1 Diagram of Panel Operator

Five 7-segment LEDs

M| &l v ]| « Keys
SYS RUN ERR Operation Indicators
an
POWER

Power Indicator Light Strip

The names and functions of the keys on the Panel Operator are as follows.

Keys Function

Press [M] key to select a basic mode, such as the status display mode, utility

M function mode, parameter setting mode, or monitor mode.

Press [ A] Key to increase the set value.

Press [ ] Key to decrease the set value.

® Data setting key
< ® To display parameter setting and set value.
® To shift to the next digit on the left.
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4.1.2 Basic Mode Selection

The basic modes include: Status Display Mode, Parameter Setting Mode, Utility Function Mode, and
Monitor Mode. Select a basic mode with [M] key to display the operation status, set parameters and
operation references, as is shown in Figure 4-2.

Figure 4-2 Select a basic mode

Status Display

Parameter Setting

Monitor

Utility Function

4.1.3 Status Display Mode

Power ON the Drive and wait for a while, the Panel Operator will initially display the Servo Status.
The information displayed by the status is divided into two parts:

e The first two digits are called Bit Data, what indicates the signal states during the operation of Drive.

e The last three digits are called Code, what indicates the operation states of Drive.

Bit Data Code

The display meaning of each segment on Bit Data are shown in Table 4-1, and they have different
meanings under Speed or Torque Control Mode and Position Control Mode.
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Table 4-1 Display meaning of each segment on Bit Data

Speed or Torque Control Mode

Position Control Mode

No.
Meaning Description Meaning Description
Lit when the difference between the Lit if error between position
Speed Motor speed and reference speed is the | positioning reference and actual Motor
1 | Coincidence | Same as or less than the value set in Completion position is below preset value in
(VCMP) Pn501 (Default setting is 10 rpm). (COIN) Pn500 (Default setting is 10
Always lit in Torque Control Mode. pulses).
Lit when servo is off. Lit when servo is off.
2 Servo OFF . . Servo OFF . .
Not lit when servo is on. Not lit when servo is on.
Control . . . Control Power Lit when Drive control power is
3 Power ON Lit when Drive control power is ON. ON ON.
Speed Lit if input speed reference exceeds the Reference Pulse
4 Reference value preset in Pn503 (Default setting Inout Lit if reference pulse is input.
Input is 20 rpm). P
Torque Lit if input torque reference exceeds Deviation Lit when deviation counter clear
5 Reference preset value (10% rated torque is Counter Clear signal is inout
Input standard setting). Signal Input g put.
6 Power Ready Lit when main power supply circuit is Power Ready I__|t W_hgn main power supply
normal. circuit is normal.
Rotation Lit if Motor speed exceeds the value Rotation Lit if Motor speed exceeds the
7 Detection preset in Pn503 (Default setting is 20 Detection value preset in Pn503 (Default
(TGON) rpm). (TGON) setting is 20 rpm).

The display meanings of Code are shown in Table 4-2.

Table 4-2 Display meanings of Code

Code

Meaning

Servo initialization failed (check the encoder connection)

Servo OFF (Motor Power OFF)

Servo Ready

Run

Servo ON (Motor Power ON)

Quick Stop State

Servo Alarm State
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Code Meaning

Safe State

Forward Drive Prohibited

Reverse Drive Prohibited

(Forward and Reverse) Overtravel State

Alarm Number Display

NOTE: When the Drive is in Servo Alarm State, you shall check and correct the fault according to the Alarm Number
Display, and then, you can press [ €] key to try to clear the current alarm.

4.1.4 Parameter Setting Mode

Functions can be selected or adjusted by setting parameters. There are two types of parameters.

Function Parameters: the functions allocated to each digit of the Panel Operator can be selected.

e Adjustment Parameters: a parameter is set to a value within the specified range of the parameter.

For a description of the parameter settings, please refer to the section 12.1 Parameters Lists.

Function Parameters Setting

The example below shows how to change parameter Pn003 (Application Function Selections 3) from
0000 to 1032.

Step1 Press [M] key several times to select the Parameter Setting Mode.

Step2 Press[A]key or [ V] key to select the parameter Pn003.

Step 3 Press [ €] key to display the current value of Pn003.

Step 4 Press and hold [ ] key for 1 second or more, and then a flashing decimal point will appear at the bottom
right of the 5th digit.

Decimal point is flashing
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Step 5 Press [A] key twice, changing the value of the 5th digit from 0 to 2.

Step 6 Press [ ] key once, moving the flashing decimal point to the 4th digit.

Step 7 Press [A] key three times, changing the value of the 4th digit from O to 3.

Step 8 Press [ ] key twice, moving the flashing decimal point to the 2nd digit.

Step 9 Press [A] key once, changing the value of the 2nd digit from 0 to 1.

Step 10 Press and hold [ «] key for 1 second or more to return to the display of the Pn003 parameter value, or
press the [M] key to return to the display of the Pn003.

I_!!] After completing the function parameters setting, restart the Drive to take
NOTE effect.

Adjustment Parameters Setting

The example below shows how to change parameter Pn102 (Speed Loop Gain) from 100 to 85.

Step1 Press [M] key several times to select the Parameter Setting Mode.

Step2 Press[A]keyor [ V] key to select the parameter Pn102.

Step 3 Press [ 4] key to display the current value of Pn102.

Step4 Press [A] key or [ V] key to change the value to 00085.
Press and hold [ A] key or [ ¥] key to jump the setting value quickly.

Step 5 Press [ ] key or [M] key to return to the display of Pn102.

Document Version: V1.01

(Dec, 2019) © 2019 ESTUN Automation Co., Ltd. All right reserved. 4-5



Summa Series Servodrive Product Manual Basic Settings

Panel Operator can only display 5 digits. The value of some adjustment
parameters will be 6 digits or more. The display of the parameter values is as
follows (take the display of parameter value -41943040 as an example).

| Sign of top digits | | Sign of middle digits | | Sign of bottom digits|

Top two digits Middle four digits Bottom four digits

Y

IMPORTANT

Only when the value is
with sign or negative
number, "—" is displayed.

Lights when negative number is displayed

The example below shows how to change parameter Pn504 (Deviation Counter Overflow Alarm) from
41943040 to 42943240.

Step1 Press [M] key several times to select the Parameter Setting Mode.

Step 2 Press [ A] key or [ ¥] key to select the parameter Pn504.

Step 3 Press [ ] key to display bottom four digits of the current value of Pn504.

Step 4 Press and hold [ ] key for 1 second or more, and then a flashing decimal point will appear at the bottom
right of the 5th digit.

Step 5 Press [ 4] key twice, moving the flashing decimal point to the 3rd digit.

Step 6 Press [A] key twice, changing the value of the 3rd digit from O to 2.

Step 7 Press [ ] key four times, moving the flashing decimal point to the 3rd of middle four digits.

Step 8 Press [A] key once, changing the value of the 3rd digit from 1 to 2.

Step 9 Press and hold [ ] key for 1 second or more to return to the display of the Pn504 parameter value, or
press the [M] key to return to the display of the Pn504.
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4.1.5 Monitor Mode

The Monitor Mode can be used for monitoring the reference values, I/O signal status, and Drive internal
status.

The Monitor Mode can be selected during Motor operation.

Select Monitor Mode

The example below shows how to display, the contents of monitor number Un000 (when the Motor
rotates at 1500 rpm).

Step 1 Press [M] key several times to select the Monitor Mode.

Step2 Press [ A]key or [ ¥] key to select the monitor number Un000.

Step 3 Press [ ] key to display the data of Un0OO.

Step 4 Press [ ] key to return to the display of Un0QO.

Contents of Monitor Mode Display

Monitor Number | Content of Display Unit
Un000 Motor speed rpm
Un001 Reserved -
Un002 Reserved -
Un003 Internal torque reference (in percentage to the rated torque) %
Un004 Encoder Rotation angle pulse humber 1 pulse
Un005 Input signal monitor (lit for low level) -
Un006 Touch Probe ipput signa! monitpr, Extern_al Encoder input signals |

(A, B, C) monitor, STO input signal monitor
Un007 Output signal monitor -
Un008 Reserved -
Un009 Input reference pulse counter 1 pulse
Un010 Reserved -
Un011 Pulse deviation counter 1 pulse
un012 Reserved -
Un013 Reference pulse 1 pulse
Un014 Reserved -
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Monitor Number | Content of Display Unit
Un015 Load Inertia Percentage %
Un016 Motor Overload Ratio %
Un017 Reserved -
Un018 Reserved -
Un019 Busbar Voltage \Y
Un020 Reserved -
Uno021 Encoder temperature °C
Un022 Main board temperature °C
Un023 Fully-closed feedback pulse counter 1 pulse

The status (low level or high level) of input signal allocated to each input terminal is displayed.

Monitor Diagram Monitor No. | Meaning

: CN1-14 (lit for low level, not lit for high level)
: CN1-15 (lit for low level, not lit for high level)
: CN1-16 (lit for low level, not lit for high level)
: CN1-17 (lit for low level, not lit for high level)
: CN1-18 (lit for low level, not lit for high level)

Un005

: HWBB1

: HWBB?2

: External Encoder input signal C
: External Encoder input signal B
: External Encoder input signal A
: EXT1 (Touch Probe Input 1)

: EXT2 (Touch Probe Input 2)

76 54 32 10

Un006

:CN1-6, 7
:CN1-§,9
: CN1-10, 11
:CN1-12, 13

NOTE: Un007 represents the state of the output signal. The optocoupler ON and OFF of each output signal depends
on whether the output signal is inverted:

If the signal is not inverted, lit for turning the optocoupler ON, and not lit for turning the optocoupler OFF.

If the signal is inverted, lit for turning the optocoupler OFF, and not lit for turning the optocoupler ON.

Un007

W NP O ~NOoO Ol Wk O A WNE O

4.1.6 Utility Function Mode

This section describes how to apply the basic operations using the Panel Operator to run and adjust the
Motor.

The following table shows the parameters in the Utility Function Mode.

Function Number | Name

Fn00O0 Alarm trace data display

Fn001 Initialize parameter settings
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Function Number | Name

Fn002 JOG operation

Fn005 Automatic offset-adjustment of Motor current detection signal
Fn006 Manual offset-adjustment of Motor current detection signal
Fn007 Software version display

Fn009 Load inertia identification

Fn010 Absolute encoder multi-turn reset

Fn011 Absolute encoder alarm reset

FnO17 Auto-tuning tool

Fn018 PJOG operation
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Fn000 (Alarm trace data display)

The alarm trace data display can display up to ten previously occurred alarms. The following are the steps
to display the alarm trace data.

Step 1 Press [M] key several times to select the Utility Function Mode.

Step 2 Press [ A] key or [ ¥] key to select the function number Fn000.

Step 3 Press [ ] key to display latest alarm number.

| gl—/
Sequence Alarm No.
Number

Step4 Press [ A] key or [ V] key to view the other alarm data.

Step 5 Press the [ ] key to return to the display of the Fn00O.
Press and hold [ ] key for 1 second or more to clear all the alarm trace data.

Fn001 (Initialize parameter settings)

The following are the steps to initialize parameter settings.

Step1 Press [M] key several times to select the Utility Function Mode.

Step2 Press[A]key or [ V] key to select the function number Fn001.

Step 3 Press [ €] key, and Panel Operator displays as below.
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Step 4 Press and hold [ 4] key for 1 second to initialize the parameter settings, until Panel Operator displays and
blinks done, WhICh indicates the initialization of parameter setting has been completed.

-<—Press and hold [ «] key for 1 second

Step 5 Release [ ] key to return to the display of the Fn001.

Fn002 (JOG operation)

This utility function often use used for trial operation, refers to the section 8.3.3 JOG Operation.

Fn005 (Automatic offset-adjustment of Motor current detection signal)

Motor current detection offset adjustment has performed at ESTUN before shipping. Basically, the user
need not perform this adjustment.

m  Execute the automatic offset adjustment if the torque ripple is too big
when compared with that of other Drives.

IMPORTANT m  Execute the automatic offset adjustment in the servo OFF state.

The following are the steps to execute the automatic offset adjustment.

Step 1 Press [M] key several times to select the Utility Function Mode.

Step2 Press[A]key or [ V] key to select the function number Fn005.

Step 3 Press [ €] key, and Panel Operator displays as below.

Step 4 Press [M] key to execute the automatic offset adjustment.
Panel Operator displays and blinks done, and 2 seconds later, it will return to previous display.

2 seconds later

Step 5 Press the [ ] key to return to the display of the Fn005.
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Fn006 (Manual offset-adjustment of Motor current detection signal)

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7
Step 8

To adjust the offset, perform the automatic adjustment (Fn005) first. And if the torque ripple is still big
after the automatic adjustment, perform the manual offset-adjustment as follow.

m  Please carefully execute the manual offset-adjustment, in case worsen
@ the characteristics of the Motor.

m  When executing the manual offset-adjustment, run the Motor at a speed
of approximately 100 rpm, and adjust the phase-U and phase-V offsets

IMPORTANT alternately several times until the torque ripple is minimized.

Press [M] key several times to select the Utility Function Mode.

Press [ A] key or [ ¥ ] key to select the function number Fn006.

Press [ 4] key, and Panel Operator displays as below.

Press [M] key for switching the display between 0_CuA (phase-U) and 1_Cub (phase-V).

<—[M

Select one phase display (e.g. 1_Cub, phase-V), and press and hold [ €] key for 1 second or more, Panel
Operator will display the current offset value.

Press and hold [ «] key

] key to change the offset value.

Press[A]keyor [V

[A]

NOTE: the offset can be adjusted from -1024 to 1024.
Press and hold [ «] key for 1 second or more to return to the phase display.

Press [ ] key to return to the display of the Fn006.
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Fn007 (Software version display)

The following are the steps to display the software versions.

Step 1 Press [M] key several times to select the Utility Function Mode.

Step 2 Press [ A] key or [ ¥] key to select the function number Fn007.

Step 3 Press [ ] key to display the software versions.

Step 4 Press [M] key serval time to display between DSP version, FPFGA/CPLD version, Voltage class and
Structure code.

DSP version FPGA/CPLD version
[t]
Structure cod Voltage class

Step 5 Press [ ] key to return to the display of the Fn007.

Fn009 (Load inertia identification)

This utility function often use used for tuning, refers to the section 9.7.1 Load Inertia Identification.
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Fn010 (Absolute encoder multi-turn reset)

The following are the steps to reset the absolute encoder multi-turn data.

Step 1 Press [M] key several times to select the Utility Function Mode.

Step 2 Press [ A] key or [ ¥] key to select the function number Fn010.

Step 3 Press [ €] key, and Panel Operator displays as below.

Step4 Press [M] key to reset the absolute encoder multi-turn data.

Step 5 Press [ ] key to return to the display of the Fn010.

Fn011 (Absolute encoder alarm reset)

The following are the steps to reset the absolute encoder alarm.

Step1 Press [M] key several times to select the Utility Function Mode.

Step2 Press[A]key or [ V] key to select the function number Fn011.

Step 3 Press [ €] key, and Panel Operator displays as below.

Step 4 Press [M] key to reset the absolute encoder multi-turn data.

Step 5 Press [ ] key to return to the display of the Fn011.

Fn017 (Auto-tuning tool)

This utility function often use used for tuning, refers to the section 9.3.1 Auto-Tuning Tool.

Fn018 (PJOG operation)

This utility function often use used for trial operation, refers to the section 8.5 Program Jogging.
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4.2 ESView V4
4.2.1 Installation

System Requirements

You need to provide for your own personal computer that meets the following basic hardware
requirements.

Item Description

Windows 7 (32-bit or 64-bit)
(O] Windows 10 (32-bit or 64-bit)
English (US), Chinese (Simply) version of the OS above.

CPU 1.6 GHz processor or more

System memory of 1 GB or more
Memory .

Graphics memory of 64 MB or more
Hard Disk Free space of 1GB or more
Communication USB; RJ45

1,024x%<768 PIXEL or more

Displa
b8y 24bit color (TrueColor) or more

Preparation

Please prepare the Windows operating system, communication cable, and a decompression software in
advance.

Visit ESTUN official website www.estun.com to find and download ESView V4 on Technical Support >
Download for getting the compressed file. For help, please contact ESTUN.

e Turn on the power supply of PC and start Windows. (Close down other software running.)
e Copy ESView V4 compressed file into an appropriate folder.

e Disconnect if the Drive is connected to the PC with the cable.

Install Software

Close other running software before installing the software and confirm that the Windows user has
administrator privileges.

Step 1 Extract the ESView V4 compressed file in an appropriate directory of your PC.

Step 2 Double click the ESView V4 installation program.
The installation program will automatically start, as shown in the Figure 4-3.
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Figure 4-3 Start to install ESView V4 software
1) ESView V4 Setup — —— - l = i o

Welcome to the ESView V4 Setup Wizard

The Setup Wizard will install ESView V4 on your computer.
Click Mext to continue or Cancel to exit the Setup Wizard.

Step 3 Follow the instructions of the installation wizard to install ESView V4 to your PC.

Install USB Driver

After installing the ESView V4 software successfully, you may also need to install the USB driver. If you
have successfully installed a USB drive, you can skip what is described in this section, otherwise follow
the steps below to install the USB driver.

w Since the USB Driver can only support one designated port, you shall reinstall
the USB Driver if you replaced another port on the PC side, or you can use

IMPORTANT the previous port.

Step 1 After installing the ESView V4 software successfully, connect the Drive to the PC by using the USB
connection cable.

Step 2 Open the main directory of ESView V4 software (default location is C:\ESView V4\), and extract the USB
Drivers.rar compressed file to an appropriate directory of your PC.

Step 3 Open Device Manager.

e For Win7 OS, select Start > Control Panel.
Click Device Manager on the displayed All Control Panel Items.
e For Winl0 OS, just right-click Start, and select Device Manager on the pop-up menu.

Step 4 An exclamatory mark attaches to the option Other devices > ESTUN USB COMM in Device Manager
window, which indicates an error occurs in the driver and needs to update, as shown in Figure 4-4.
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Figure 4-4 An error occurs in the driver

;!’., Device Manager

File Action View Help
& m o =

v ™ DESKTOP-K3A7BJ7
ld Audio inputs and outputs
> E Batteries
6 Bluetooth
> @ Cameras
> B3 computer
wa Disk drives
> Bl Display adapters
> @) Human Interface Devices
*= |DE ATA/ATAPI controllers
= Keyboards
> 0 Mice and other pointing devices
> [ Monitors
> 3 Network adapters
v 2 r i
B4 ESTUN USB COMM
B4 Unknown device
> ! Portable Devices
> ™ Print queues
> n Processors

v

v

v

Step 5 Right-click ESTUN USB COMM, and select Update driver on the pop-up menu.

Figure 4-5 Update driver
v K7 Other devices
B4 ESTUN USB COMM

EA Unknown device Hpdatedriver

> B Portable Devices Disable device

> 7 Print queues Uninstall device

> D Processors

> 8 SD host adapters Scan for hardware changes
> BV Security devices P "

> B Software devices

Step 6 Click Browse my computer for driver software on the Update Drivers dialog box.
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Figure 4-6 Browse my computer for driver software

B Update Drivars - ESTUM USB COMM

Hew do you want to search for drivers?

- Search autormatically for updated driver software
‘Windowes will seardh your cornputer and the Interneat for the latest driver software for
wour devics, unless you've disabled this feature in your device installation settings.

- Browse my camputer for driver software
Locate and install driver software manually.

Cancel

Step 7 Click Let me pick from a list of available drivers on my computer.

Figure 4-7 Let me pick from a list of available drivers on my computer

s

« 0 Update Drivars - ESTUN USE COMM

Brawse for drivers an your computer

Search for drivers in this location;
ChUsers\\Documants - Browse—.

Flinclude subfolders

= Let me pick from a list of available drivers on my computer
This list will shasw available drivers comgatible with the device, and all drivers in the same
categary as the device,

Step 8 Click Next.

Figure 4-8 Select your device’s type from the list below

s

« 0 Update Drivars - ESTUN USE COMM

Select your device's type from the list below,

Commen hardvare types:

§ 51283 dovices

ii Audio inputs and cutputs

i Audio Processing Objects (APCH)
i Audiofides cantrol deviess

3 Battaries

| Biometric devices

0 Bluatooth

@ Camera

'_z_Curnpu:ar

== Digital Media Davices

 Dick dirives

T Display adapters -

Document Version: V1.01
(Dec, 2019)

© 2019 ESTUN Automation Co., Ltd. All right reserved.

4-18



Summa Series Servodrive Product Manual Basic Settings

Step 9 Click Have Disk.
Figure 4-9 Have Disk
¢ 1 Update Drivers - ESTUN USE COMM
Select the device driver you want to instal| for this hardware,

7 Select the manufacturer and model of your hardware device and then dick Next, If you have a
!.— disk that contains the driver you want ta install, click Have Disk,

Manufacturer “ | Maodel

{Generic USE Audic) [P UsE Audic Device
{Generic USE Hub) (L4 USE Audio OEM Device

{IEEE 1667 Compatibile ACTs)
{IEEE 1867 Compatible Silos) ®

« >

[5] This driver is digitally sigred.

Tell me why driver signing is important

S Cancel

Step 10 Click Browse on the Install From Disk dialog box.

Figure 4-10 Install From Disk

Install Frem Disk X

H Insert the manufacturer's installation disk, and then

-~ make sure that the comect drive is selected below.

Copy manufacturer's files from:

~

Step 11 Set the Look in as the directory of ESView V4 decompressed file \USB Drivers\windows_drivers on the
Locate File dialog box.

Step 12 Choose usb_dev_bulk.inf, and then click Open.
Figure 4-11 Choose the driver file

& Locate File x
Loak in: windows_drivers S < | 5 sl
* Mame Date madified Type
amded 4/25/2019 09:54 File folder
Quick access i386 4725/2019 0954 File folder
- 42| baot_dema_ush 3/26/2018 0233 Setup Infe
3/26/2018 0233 Setup Infc
Desktop lusbdevbulk | 3pep0180233  Setuplnfc
1| ush_dev_chidct 3/26/2018 0233 Setup Infc
Im | usb_dev_cserial 3/26/2018 0233 setup Infc
Libraries ;| ush_dev_logger 3/26/2018 0233 Setup Infe
h o5 | uzh_dev_serial 3/26/2018 0233 Setup Infe
This PC
@
Metwork
Fils name: ush_dev_buk
Files of type: Setup Information (*.inf) Cancsl

Step 13 Click OK on the Install From Disk dialog box.

Step 14 Choose Generic Bulk Device, and then click Next.

Document Version: V1.01 © 2019 ESTUN Automation Co., Ltd. All right reserved. 4-19
(Dec, 2019)



Summa Series Servodrive Product Manual Basic Settings

Figure 4-12 Select the driver you want to install for this hardware

= I Update Drivars - ESTUN LUSE CORMM
Select the device driver vou want ta install far this hardware,

7 Sedect the manufacturer and model of your hardware device and then dick Nest, If you have a
!J disk that contains the driver you want ta install, click Have Disk,

Manufacturer badel

Ganeric Bulk Davic
|24 TivaWare Device Rjrrrware Upgrade
[ Tivawware Devics Firbg

Texas Instruments Inc.
Texas Instruments, Inc
are Upgrade [runtime mode)

o 15 QTIVEr S an thenticadeltm) signature e =
[5] This driver has an Authenticod g Have Disk

Tall me why driver Signing is important

Step 15 Click Yes on the Update Driver Warning dialog box.

Figure 4-13 Confirm the driver updating

Update Driver Warning

Installing this device driver is not recommended because Windows

! cannot verify that it is compatible with your hardware. If the driver is
not compatible, your hardware will not work carrectly and your
computer might become unstable ar stop warking completely. Do
you want to continue installing this driver?

- ND

Step 16 Wait for a while, and then click Install on the Windows Security dialog box.

Figure 4-14 Confirm the installation
=] Windaws Security o

Would you like to install this device software?

Marne: Texas Instruments Inc.
Publisher: Texas Instruments Incorporated

Always trust software from “Texas Instruments Dan't Install

Incorporated *,

[ You should only install driver seftware from publishers yeu trust. How can | decide which device
software is safe to install?

Step 17 The driver will be automatically installed to your PC, and then the installation result will be displayed.
Click Close to complete the USB driver installation.
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Figure 4-15 Complete the USB driver installation

B Update Drivers - Genaric Bulk Device
Windows has successfully updated your drivers
‘Windows has finished installing the drivers for this device:

[i Generic Bulk Device

4.2.2 Starting ESView V4

Online Operation

The parameters only can be written into or read from the Drive under the online operation. It is
recommended that you perform an online operation for the first time to set the Drive.

You need to connect the Drive to the PC by using the USB connection cable before the online operation.
Step1 Connect the Drive to the PC by using the USB connection cable.

Step 2 Select Programs > ESView V4 > ESView V4 from the Windows Start Menu.
Also, you can find and click ESView V4 shortcut on the desktop of Windows.

Step3 The Connect dialog box will be displayed.
If you had started ESView V4, select Home > Connect in the Menu Bar.

Step4 Select USB.

Figure 4-16 Select a connecting method

Communication Parameters

Serial

Port COmM1 hd
EtherCAT = Address 1 ~- 1
Offline Baud Rate 9600 =

Address MName Software Version

Step 5 Click Search.
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Figure 4-17 Search the connected device

Connect »
Serial Communication Parameters

(@) uss Part COM1 =
EtherCAT = Address 12 - 1~
Offline

Baud Rate 9600 v

Address MName Software Version

Step 6 Select the found device.

Figure 4-18 Select the device

Connect b 4

Serial Communication Parameters

@ UsBE Port COM1 -
EtherCAT = Address 13~ 13
Offline

Baud Rate 9600 v

Address MName Software Version

V101B4

Step 7 Click Connect.

Fiiure 4-19 Connect the device

Serial Cormmunication Parameters

@ UsE Port COM1 -
EtherCAT = Address 13~ 13
Offline

Baud Rate 9600 v

Address MName Software Version

ED3S-04AHA

Basic Settings

Step 8 The connected device will be displayed in the Device list on the left of the ESView V4 main windows.
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Figure 4-20 Connected device in the list
D‘ ESView V4

Functions Parameters Monitor Tuning Advance
8 @ a
Connect Language Administrator Help About
Home
Device b}
ED3S-04AHA V101B4 S,\‘\S

Status | Main | Alarm | Overtravel
Power

DIS ON = P/N OT

ﬁ EM3A-04ALA

Now, you can make the necessary settings for the Drive or Motor in real time.

The Device list can display all the device you had connected or created
I!.J (including online and offline), and their basic status.

NOTE If you want to delete a device from the Device list, click 5:5 in the top right,
and then click OK on the pop-up warning box.

Offline Operation

You shall choose a Drive to manipulate on the computer under the offline operation.
Since there is no online connection to a Drive, the functions that you can use are restricted.

Step1 Select Programs > ESView V4 > ESView V4 from the Windows Start Menu.
Also, you can find and click ESView V4 shortcut on the desktop of Windows.

Step 2 The Connect dialog box will be displayed.
If you had started ESView V4, select Home > Connect in the Menu Bar.

Step 3 Select USB.
Figure 4-21 Select Offline method

Connect b4
Serial Device Type
EtherCAT
@ Offline
|

Address Name Software Version

Step 4 Select the desired Device Type, e.g. ED3S.
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Figure 4-22 Select a device type
Connect

USB
EtherCAT
© Offline
Address MName Software Version ‘

Step 5 The created device will be displayed in the Device list on the left of the ESView V4 main windows.

Figure 4-23 Offline device in the list
D‘ ESView V4

Functions Parameters Monitor Tuning Advance
8 @ a
Connect Language Administrator Help About
Home
Device v i
| ED3S <S5

Offline - No Communication

:ﬁﬂ] OfflineMotor

e Since there is no online connection to a Drive, the functions that you can
use are restricted.

I_!!] e The Device list can display all the device you had connected or created
NOTE (including online and offline), and their basic status.

If you want to delete a device from the Device list, click 5:5 in the top
right, and then click OK on the pop-up warning box.

4.2.3 Edit Parameters

You can fulfill the following functions in Edit Parameters window.

e Upload Parameters

e Modify Parameters

e Search Parameters

e Download Parameters
e Restore Parameters

e Save Parameters
Follow the below procedure to open the Edit Parameters window.

Step 1 Select Parameters > Edit Parameters in the Menu Bar of the ESView V4 main windows.
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Figure 4-24 Select Edit Parameters
DI ESView V4
Home Functions Monitor Tuning Advance

Parameters

Parameters

Step 2 The Edit Parameters window will be displayed in Function Display Area.

Figure 4-25 Edit Parameters window
i

- 4] Groues || Bifnce ol 4] subparametrs
NO. Name Value Range Default ity({XDeb Debug Base (Debug Only) Unit
o0} el | | | | :

Pn000.0 Serve ON 0~1 0 Common 496 Binary

Pn0001 Forward Drive Prohibit Input (P-OT) 0~1 o Commen 496 Binary

Pn0002 Reverse Drive Prohibit Input (N-OT) 0~1 0 Common 496 Binary

Pn000.3 Reserved parameter (Da not change) 0~0 0 Common 496 Binary
Pn 001 Basic Function Selections 1 0000 ~ 0001 0000 Common 498 Binary

Pn00LO CCW, CW 0~1 0 Common 498 Binary

PnO0L1 Reserved parameter (Do not change) 0-0 o Common 408 Binary

Pn00l2 Reserved parameter (Do not change) 0-0 o Common 408 Binary

PnO0L3 Reserved parameter (Do not change) 0-0 ) Common 408 Binary
Pn 002 Application Function Selections 2 0000 ~ 0100 0000 Common 500 Binary

Pn002.0 Reserved parameter (Do not change) 0~0 0 Commen 500 Binary

Pn0021 Reserved parameter (Do not change) 0~0 o Common 500 Binary

Pn0022 Encoder Usage 0~1 0 Common 500 Binary

Pn 0023 Reserved parameter (Do not change.) 0~0 0 Common 500 Binary [~
Pn000  Basic Function Selections 0 Validate After Restart -

Upload Parameters

e Upload All

In order to read all parameters from the Drive and fill them into Value column of the parameters list,
you can:

- Click Upload All in the Edit Parameters window.
@ Edit Parameters - ED3S

Search

- Right-click the parameters list where cannot be edited, and select Upload All in the pop-up menu.
NO. Name

Pr 0000 Servo ON Upload the selected

Pn000.1 Forward Drive Prohibit] Download the Selected

pn 0002 Reverse Drive Prohibit In Upload All

Pn000.3 Reserved parameter (Do
Download All

Pn 001 Basic Function Selectiol
Pn0010 (CCW, CW

e Upload the Selected
Drag the mouse to select the desired parameters, or you can hold Ctrl key and click the desired
parameter, and then right-click a selected parameter, and select Upload the selected in the pop-up
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menu.

NO. Mame

[or [pelcRmclomgeiedionse ]

Pn 000.0 Servo ON

| CowdDiepswEo)

| temoneshbimeato)

Pn 0002 Reserved parameter (Do not change.)
Pn 001 Basic Function Selections 1

Pn 001.0
Upload the selected

Pn 00L2 |Reserved parameter (Do not chang Download the Selected

Pn00L3 Reserved parameter (Do not chang Upload All
Pn 002 Application Function Selections 2 Download All

n Il . IS .

You can only fulfill the Upload Parameter function in Online operation. If
a warning dialog box Unable to upload the parameters is displayed,

check the connection between PC and the Drive.

CAUTION

Modify Parameters

When the parameters have been uploaded from the device, you can modify them on the Value column. If
a value has been modified, the background of the textbox can be changed, as shown in Figure 4-26.

Figure 4-26 Display after editing parameters

"\‘_‘J Function Switch

Pn 000 Basic Function Selections 0
Pn 0000 Serve ON
Pn000.1 |Forward Drive Prohibit Input (P-OT)
Pn000.2 Reverse Drive Prohibit Input (N-OT)
Pn000.3 Reserved parameter (Do not change.)
Pn 001 Basic Function Selections 1

You can refer to the description displayed on the underside of the parameter list for the parameter

modification.
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Figure 4-27 Details description of the parameter

NO. MName Value Range
Pn 000 Basic Function Selections 0 0100 0000 ~ 0111
Pn000.0 [Servo ON 0 0~1
P 0001 Forward Drive Prohibit Input (P-OT) 0 0~1
Reverse Drive Prohibit Input (N-OT) D_
Pn000.3 Reserved parameter (Do not change.) 0 0~0
Pn 001 Basic Function Selections 1 0001 0000 ~ 0001
Pn00LO |CCW, CW o 0~1
pPn00l1 Reserved parameter (Do not change.) 0 0~0
Pn00L2 |Reserved parameter (Do not change.) 0 0~0
Pn0013 Reserved parameter (Do not change.) 0 0~0
Pn 002 Application Functi lections 2 0100 0000 ~ 0100
Pn002.0 Reserved parameter (Do not change.) 0 0~0
oozl
Pn0022 Encoder Usage 1 0~1
Pn002.3 Reserved parameter (Do not change.) 0 0~0
Pn 003 Application Functi lections 3 0000 0000 ~ 1032

4

"Pn000.2 Reverse Drive Prohibit Input (N-OT)
[0] Enabled. The motor is stopped according to the setting of Pn003.1 when the overtravel occurs.
[1] Disabled.

Search Parameters

Click Search input box on the Edit Parameters window, and type the keyword you want to search. The
keyword, including NO, Name, Value, Range, Default, Unit, as well as description of each parameter.

In order to search multiple items at once, add one or more space between keywords that lists all the
parameters that match any of the keywords.

Figure 4-28 Search a desired parameter

& Edit Parameters - ED3S-04AHA
[ Enceder Pn001 ] Upload All Download All

NO. Mame Value Range

"_‘ ) Function Switch

Pn 001 Basic Function Selections 1 0001 0000 ~ 0001

PnooLO CCW, CW 1 0~1
Pn00L1 |Reserved parameter (Do not change.) 0 0~0
Pn00L.2 Reserved parameter (Do not change) 0 0~0
Pn00L2 |Reserved parameter (Do not change.) 0 0~0

el T e

Speed Feedback Selection

l Position Loop

Pn 200 Pulse Numbers for PG Frequency Division 15384 16 ~ 16384

Pn 210 2nd Encoder Functions 1 0000 0000 ~ 1111
Pn210.0 | 2nd Encoder Selection 0 0-1
Pn210.1 2nd Encoder Output Pulse Setting 0 0~1
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Download Parameters
e Download All
In order to write all parameters of the parameters list into the Drive, you can:
- Click Download All in the Edit Parameters window.

[# Edit Parameters - ED35-04AHA
| | ‘ Upload All wnload All

NO. Mame Value Range

Pn 000 Basic Function Selections 0 0100 0000 ~ 0111
Pn000.0 Servo ON 0 0~1
Pn 0001 |Forward Drive Prohibit Input (P-OT) 0 0~1
Pn 0002 Reverse Drive Prohibit Input (N-OT) 1 0~1
Pn0o00.3 Reserved parameter (Do not change.) 0 0~0

Pn 001 Basic Function Selections 1 0001 0000 ~ 0001
Pn0OLO CCW, CW 1 0~1

- Right-click the parameters list where cannot be edited, and select Download All in the pop-up
menu.
[ Edit Parameters - ED35-04AHA

Search Upload All Download All Range Check (Debug O

MNO. MName Value

) Function Switch

Upload the selected
Pn 0000 Servo ON P 0
Prn 0001 Forward Drive P Download the Selected 0
Pn000.2 ReverseDrive Pt Upload All 1
Pn000.3 |Reserved param Download All 0
Pn 001 Basic Function Serections 0001
Pn0O0OLO CCW, CW 1

e Download the Selected

Drag the mouse to select the desired parameters, or you can hold Ctrl key and click the desired
parameter, and then right-click a selected parameter, and select Download the Selected in the pop-up
menu.

= Edit Parameters - ED3S-04AHA

Search Upload All Download All Range Check (Debug O

MNO. MName Value

Upload the selected

Pn 0000 Servo ON 0
pn000.1 Forward Drive Prohibit Input (P-OT) ( Download the Selected ] 0
Pn 0002 | Reverse Drive Prohibit Input (N-OT) Upload All 1
pn 0003 Reserved parameter (Do not change.) Download All 0

Pn 001 Basic Function Selections 1 0001
Pn 0010 (COW, CW 1

You can only fulfill the Download Parameter function in Online Operation.
If a warning dialog box Unable to download the parameters is
CAUTION displayed, check the connection between PC and the Drive.
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Restore Parameters

Make sure that it is necessary to restore the parameters as default setting
before fulfilling the Restore Parameters function.

CAUTION

Step1 Click Restore in the Edit Parameters window.

Figure 4-29 Click Restore
7 Edit Parameters - ED3S-04AHA

Search Upload All Download All

NO. Name

’EJ Function Switch

Step 2 Read the content on the warning dialog box and click OK.

Figure 4-30 Confirm the parameter restored
Edit Parameters

A Are you sure to restore all the parameters?

Step 3 ESView V4 will send the Restore Parameters command to the Drive, and then the Drive will execute the
Restore Parameters.

Save Parameters

Follow the below procedure to save the current settings as an offline file into the PC.

Step1 Click =l in the Edit Parameters window.

Figure 4-31 Save the parameters

[ Edit Parameters - ED3S-04AHA =

Upload All Download All | Expand Groups | | Difference Only | Sub-paramete;
Name Value Range Default Authority({fRDebug  Address({RDebugs Base (Debug Only) Unit
) Motor Stopping Methods for Servo OFF, STO, and Gr.1 Alarms 0 0-~2 0 Common 502 Hex [-]
. Overtravel Stopping Method 0 0-~3 0 Common 502 Hex
+  Reserved parameter (Do not change.) 0 0~0 o Common 502 Hex D

Step 2 Choose the desired files in the Save As dialog box.
Step 3 Click Save.
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4.2.4 Monitor

Device Status

The Device list can display all the device you had connected or created (including online and offline), and
their basic status.

Device A

The blue side indicates this
device is under performing.

ED3S-04AHA V10184 — S35 This drive is an online device.

Sans :""'” Alarm | Overtravel || Hare shows the status of the
ower .
device.
RDY | ON | — —
ﬁ EM3A-04ALA This shows the motor to
which the drive is connected
ED3S L33

—This drive is an offline device.

Offline - No Communication

:ﬂﬂ] OfflineMotor

IO Monitor

Use the Monitor function for displaying the main parameters of the device and the I/O signal
information.

Step 1 Select Monitor > Monitor in the Menu Bar of the ESView V4 main windows.

Figure 4-32 Select Monitor
i':]‘ ESView V4
Home Functions Parameters. Tuning Advance

Monitor
Monitor

NOTE: You can also move the cursor upon Monitor on the right side of the main window of ESView V4 and stay for
a while, the Monitor List will be displayed.

Step 2 The Monitor List will display the information of DATA MONITOR and I/O MONITOR.

Document Version: V1.01

(Dec, 2019) © 2019 ESTUN Automation Co., Ltd. All right reserved. 4-30



Summa Series Servodrive Product Manual

Basic Settings

Figure 4-33 Monitor List

Monitor - ED3S-04AHA
DATA MONITOR

v

Name

P2
mP1

Speed Feedback
Internal Torgue Reference 0 %
Rotation Pulses

Setting Pulse Counter
Encoder Multi-turn
Encoder Single-turn
Load Inertia Percentage
Overload Ratio

Present Location

Error Pulse Counter

Second Encoder A
Second Encoder B
Second Encoder C
STO HWBB2
STO HWEBL
Busbar Voltage
Encoder Temperature
Power Plate Temperature |33 C
External Feedback Count 0

Value Unit
0 r/min

364883 1Pulse
70232817 |1Pulse
g

2042604

%

%
1Pulse
1Pulse

0
0
0
0
0
0
0
0
0
1
1

313 W
33 °C

Unit
# | Input Signal State

» | Output Signal State

IO MONITOR
Name
CN114 O
CM1_15 0
CM116 |0
CM1_17 |0
CMN1_18 O
CMN1_06/070

CN1_08/091
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Chapter 5 EtherCAT Communications

5.1 Introduction

5.1.1 Protocol Overview

EtherCAT is an open network based on Ethernet to achieve real time control. It could support high speed
and synchronized control. By using efficient network topology, the network structure with too many
concentrator and complicated connections are avoided. It is very suitable to use this protocol in motion
control and other factory automation applications.

EtherCAT is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.

EtherCAT technology breaks the limits of normal internet solution. Through this technology, we don’t
need to receive Ethernet data, decode the data, and then copy the process data to different devices.
EtherCAT slave device could read the data marked with this device’s address information when the frame
passes this device. As the same, some data will be written into the frame when it passes the device. In this
way, data reading and data writing could be done within several nanoseconds.

EtherCAT uses standard Ethernet technology and support almost kinds of topologies, including the line
type, tree type, star type and so on. Its physical layer could be 100 BASE-TXI twisted-pair wire,
100BASE-FX fiber or LVDS (low voltage differential signaling). It could also be done through switch or
media converters or in order to achieve the combination of different Ethernet structure.

Relying on the ASICs for EtherCAT in the slave and DMA technology that reads network interface data,
the processing of the protocol is done in the hardware. EtherCAT system could update the information for
1000 I/0O within 30 ps. It could exchange a frame as big as 1486 bytes within 300 ps. This is almost like
12000 digital output or input. Controlling one servo with 100 8-byte I/O data only takes 100 ps. Within
this period, the system could update the actual positions and status presented by command value and
control data. Distributed clock technology could make the cyclic synchronous error lower than 1 ps.

5.1.2 Specification

The specifications for EtherCAT communication are as follows.

Item Specifications

Applicable Communications Standards | IEC 61158 Typel2, IEC 61800-7 CiA402 Drive Profile

Protocol 100BASE-TX (IEEE802.3)

CN3-IN (RJ45): EtherCAT signal input connector
CN4-0OUT (RJ45): EtherCAT signal output connector

Communications Connectors

Cable Category 5, 4 shielded twisted pairs

SMO: Mailbox output, SM1: Mailbox input, SM2: Process

Sync Manager data output, and SM3: Process data input

FMMU 0: Mapped in process data output (RxPDO) area.
FMMU FMMU 1: Mapped in process data input (TXPDQ) area.
FMMU 2: Mapped to mailbox status.

APRD, FPRD, BRD, LRD, APWR, FPWR, BWR, LWR,
ARMW, FRMW (APRW, FPRW, BRW, and LRW
commands are not supported.)

EtherCAT Commands
(Data Link Layer)
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Item

Specifications

Process Data

Assignments can be changed with PDO mapping.

MailBox (CoE)

Emergency messages, SDO requests, SDO responses, and
SDO information (TXPDO/RxPDO and remote
TxPDO/RxPDO are not supported.)

Distributed Clocks

Free-Run Mode and DC Mode (Can be switched), SM2
(SM2 event sync)

Applicable DC cycles: 125 ps to 8 ms in 125-ps increments

Slave Information Interface

256 bytes (read-only)

CiA402 Drive Profile

* Homing Mode

® Profile Position Mode

*® Profile Velocity Mode

® Profile Torque Mode

* Interpolated Position Mode

® Cyclic Synchronous Position Mode
® Cyclic Synchronous Velocity Mode
® Cyclic Synchronous Torque Mode
® Touch Probe Function

® Torque Limit Function

5.2 Relevant Settings

If the EtherCAT network cannot communicate, check the settings of the parameters Pn006 and Pn704.

Parameter | Name Setting Meaning When Enabled
Do not use the Bus. Select the
0 control method by the setting of

Pn006.0 Bus Selection Pn005.1. After restart
1 Use EtherCAT. [Default]
Parameter | Name Range Unit Default | When Enabled
Pn704 Device Node Number 0to 127 - 1 After restart
Document Version: V1.01 © 2019 ESTUN Automation Co., Ltd. All right reserved. 52
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5.3 EtherCAT Basis
5.3.1 CANopen over EtherCAT Reference Model

CANopen over EtherCAT (CoE) reference model is as shown in Figure 5-1.
Figure 5-1 CoE Reference Model

ED3S Application

CANopen Service (CoE)

Object Dictionary Application Layer
EtherCAT (CANopen

State e Data Ob DS402)
Machine Service Data Object PDO Mapping

Register Mailbox Process Data

FMUU 2 FMUU 0 FMUU 1 Data Link Layer
(EtherCAT)

SyncMan 0 SyncMan 1 SyncMan 2 SyncMan 3

EtherCAT Physical Layer

The coe reference model mainly includes two parts: the Data Link Layer and the Application Layer. The
Data Link Layer is mainly responsible for the EtherCAT communication protocol, and the Application
Layer embeds the CANopen drive profile (DS402) communication protocol. The Object Dictionary in the
Application Layer contains parameters, application data, and PDO mapping information.

The Process Data Object (PDO) consists of objects in the object dictionary that can be mapped to the
PDO. The contents of the process data are defined by the PDO mapping. Process data communication
cyclically reads writes the PDO.

Mailbox communication (SDO) uses asynchronous message communications where all object in the
object dictionary can be read and written.

5.3.2 EtherCAT Slave Information

You can use EtherCAT slave information files (XML format) to configure the EtherCAT master.

The XML file contains the standard EtherCAT communications settings for the Drive. The following file
is provided for the Drive:

ESTUN _ED31_V***xml

NOTE: The asterisks (***) indicate the version number.
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5.3.3 EtherCAT State Machine

The EtherCAT state machine is used to manage the communications states between the master and slave
applications when EtherCAT communications are started and during operation, as shown in Figure 5-2.
Normally, the state changes for requests from the master.

Figure 5-2 EtherCAT state machine

Power ON ——»

(OD)

(IP)  (PI)

Pre-Operational

(SD)

A
(PS) (SP)
¥

Safe-Operational

(S0) (OAS)
¥

Operational

Table 5-1 lists the state transition and initialization process.

Table 5-1 Description of state or transition

Operational (IP)

State or Transition | Operation
Init (1) * Mailbox communications are not available.
® Process data communications are not available.
* The master sets the DL address and Sync Manager Channels for mailbox
communications.
Init to Pre- * The master initializes DC clock synchronization.

® The master requests the Pre-Operational state.
® The master sets the AL control register.
® The slaves check whether the mailbox was initialized correctly.

Pre-Operational (P)

* Mailbox communications are available.
® Process data communications are not available.

Pre-Operational to
Safe-Operational
(PS)

® The master sets the Sync Manager Channels and FMMU channels for
process data.

® The master uses SDOs to set the PDO mappings and the Sync Manager
PDO Assignment parameters.

® The master requests the Safe-Operational state.
® The slaves check whether the Sync Manager channels for process data

communications and, if required, the distributed clock settings are correct.

Safe-Operational (S)

Process data communications are possible. However, only the input data is
available. The output data is still unavailable.

Safe-Operational to
Operational (SO)

® The master sends available output data.
® The master requests the Operational state.

Operational (O)

Process data communications are available.
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5.3.4 Process Data Object (PDO)

The ED3S provides 4 RxPDOs and 4 TxPDOs, all of which support dynamic mapping. The mapping
objects are shown in Table 5-2.

Table 5-2 Process data mapping

PDOs Mapping Objects
RxPDO 1 to RxPDO 4 1600h to 1603h
TxPDO 1to TxPDO 4 1A00h to 1A03h

NOTE: Each PDO Mapping can be assigned up to 8 objects, and the total assignment is not more than 32 bytes.

PDO Assignment

The Sync Manager Channels SM2 is responsible for receiving the data from RxPDO, and Sync Manager
Channels SM3 is responsible for transmitting the data in TxPDO.

The Sync Manager PDO assignment objects (1C12h and 1C13h) establish the relationship between these

PDOs and the Sync Managers. The following figure shows an example that how to set the relationship
between SM3 and TxPDO through object 1C13h.

8 Jg Object Dictionary
=5 Index Subindex Object Contents
&2 1C13h 01 1A00h
Sg| 1cish 02 1A01h
9 % | | SM3 Channels Data
FEI ! TXPDO 1 | TxPDO 2 |
| I A
w0
B
ko) 1A00h TXPDO 1
el
° 1A01h TxPDO 2
£ 1A02h TxPDO 3
z% 1A03h TXPDO 4
PDO Mapping

POD mappings are definitions of the applications objects that are sent with PDOs (RxPDOs and
TxPDOs).

The PDO mapping tables are in indexes 1600h to 1603h and 1610h to 1613h for the RxPDOs (RxPDO 1

to RxPDO 4) and indexes 1 AOOh to 1A03h and 1A10h to 1A13h for the TxPDOs (TxPDO 1 to TxPDO 4)
in the object dictionary.

Each PDO mapping object can be added up to 10 objects, and the total assignment is not more than 32
bytes. The following figure shows a mapping example of TxPDO 1. The mapping object is 1A00h.
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Object Dictionary

§ Index Subindex Object Contents

g'|  1A00h 01 6TTT TTh 8

@| 1A00h 02 6UUU UUh

| 1A00h 03 6YYY YYh 16 :

s | TXPDO 1 Data
: PDO length: 32 bits ! A }
| | | Object A | Object B | Object D

F N F N
6TTTh TTh Object A

[}

©| 6UUUN UUh Object B

g 6wWvh Wh Object C

5| 6YYyh YYh Object D

8| 6zzzn zzh Object E

a

Q

<

Taking SM2 channel and RxPDO 1 as an example, the steps of PDO mapping are as follows:

1.

Disable the assignment between the SM2 and RxPDO 1:
Set subindex 00h in object 1C12h to 0.

Disable the assignments of RxPDO 1:
Set subindex 00h in object 1600h to 0.

Set all of the mapping entries (index and subindex) for the RxPDO 1 mapping objects:
Write the mapping entity index and subindex values into the corresponding subindex of 1600h.

Set number of mapping entries for the RxPDO 1 mapping objects:
Write the number of mapping entries into the subindex 00h of 1600h.

Set the assignments between the SM2 and RxPDO 1:
Set subindex 01h in object 1C12h to 0x1600.

Enable the assignments between the Sync Manager and RxPDO 1.
Set subindex 00h in object 1C12h to 1.

I!!] The PDO mapping objects (indexes 1600h to 1603h, 1A00h to 1A03h) and
the Sync Manager PDO Assignment objects (index 1C12h and 1C13h) can
NOTE be written only in Pre-Operation state.

Default PDO Mappings

The following table shows the default PDO mappings for the Drive. These initial settings are also defined
in the EtherCAT slave information file (XML format).

Mode | PDO Default

Controlword (6040h)

RxPDO (1600n) Target Velocity (60FFh)

PV Statusword (6041h)
TxPDO (1A00h) Velocity Actual Value (606Ch)
Torque Actual Value (6077h)

Controlword (6040h)

PP RxPDO (1601h) Target Position (607Ah)
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Mode | PDO Default

Statusword (6041h)
TxPDO (1A01h) Position Actual Value (6064h)
Torque Actual Value (6077h)

Controlword (6040h)
RxPDO (1602h) Target Position (607Ah)
Touch Probe Function (60B8h)

Statusword (6041h)

Position Actual Value (6064h)

Torque Actual Value (6077h)
Following Error Actual Value (60F4h)
Touch probe status (60B9h)

Touch probe posl pos value (60BAh)
Touch probe pos2 pos value (60BCh)
Physical Inputs (60FDh)

CSP

TXPDO (1A02h)

RxPDO (1603h) Controlword (6040h)

HOME
TxPDO (1A03h) Statusword (6041h)

5.3.5 Service Data Object (SDO)

SDO is used to transfer non-cyclic data, such as communication parameter configuration, and Servo
running parameter configuration. The CoE service type includes Emergency Message, SDO request and
SDO response.

5.3.6 Emergency Message

When an alarm occurs in the Drive, the CoE service can trigger an emergency message to inform the user

of the error code.

An emergency message consists of eight bytes of data as shown in the following description.

Emergency Message Structure

6 bytes 2 bytes 2 bytes 1 bytes 5 bytes
Mailbox Header | CoE Header | Error Code | Error Register | Data |
e Y
Data frame header CANopen emergency message
Byte0 Bytel Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7

Emergency error code | Error register (1001h) | Reserved | Alarm Number | Reserved

NOTE: Byte4 and Byte5 are the alarm numbers of the Drive, and the alarm number is a hexadecimal value.

5.3.7 Distributed Clock (DC)

The synchronization of EtherCAT communications is based on a mechanism called a distributed clock.
With the distributed clock, all devices are synchronized with each other by sharing the same reference
clock. The slave devices synchronize the internal applications to the SyncO events that are generated
according to the reference clock.

You can use the following synchronization modes with EtherCAT (CoE). You can change the
synchronization mode in the Sync Control registers (ESC registers 0x980 and 0x981).

Document Version: V1.01

(Dec, 2019)

© 2019 ESTUN Automation Co., Ltd. All right reserved.



Summa Series Servodrive Product Manual

EtherCAT Communications

Network

Slave

e Free-Run (ESC register0

x981: 0x980 = 0x0000)

In Free-Run mode, the local cycle is independent from the communications cycle and master cycle.

e DC Mode (ESC register0x981: 0x980 = 0x0300)
In this mode, the Drive is synchronized with the host controller (master) on the SyncO event.

The following figure gives a timing chart for DC synchronization.

Master user
shift time

| Master application task

Sync 0 shift time
—r—

Sync 0
u event

| Master application task

U Sync 0

event

Cycle time (1C32-02h)

Sync 0
v event

Cydle time (1C32-02h)

Cycle time (1C32-02h)

Shift time (1C33-03h)

Y

i

Input Latch

NOTE: Only the object 1C33-03h can be set.

5.4 Communication Indication

5.4.1 Indicator Lamps on Panel Operator

Shift time (1C33-03h)

4

Output Valid

There are 3 indicator lamps on the panel Operator of the Drive to indicate the communication status of
EtherCAT: SYS, RUN and ERR.

SYS Indicator

[
RO DGR A DA R
(M ][ a Ly Jl <]
SYS: System indicator lamp
SYS RUN ERR RUN: Running indicator lamp
al POWER ERR: Error indicator lamp

The SYS indicator shows the system status of EtherCAT communications.

Indicator
Description
Status Pattern
Off Never lit No power supplied or EtherCAT is resetting
ON
Blinking J&ls—»rlsﬁ EtherCAT is booting
OFF
on Always lit Inltlall_zatlon is complete and EtherCAT is
operating normally
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RUN Indicator
The RUN indicator shows the status of EtherCAT communications.
Indicator
Description
Status Pattern
Off Never lit EtherCAT is in Init
state
N EtherCAT is in Pre-
Blinking 0.25%0.25 | IS1
Operational state
OFF
. ON .
Single 0.2 . EtherCAT is in Safe-
flash OFF Operational state
. EtherCAT is in
On Always lit Operational state
ERR Indicator

The ERR indicator shows the error status of EtherCAT communications.

Indicator
Description
Status Pattern
Off Never lit No error
ON A change in state requested by
Blinking k-0.25%-0.25 the master could not be made
OFF —! due to register or object settings.
oN A synchronization error
Single 02 L occurred and EtherCAT
flash S ° automatically went to Safe-
Operational state
ON An application (Sync Manager)
Double X
€0.25%0.25%-0.2s 1s watchdog timeout error
flash
OFF — occurred
oN ‘4—»‘»50 ms
Flickering A boot error occurred
OFF
on Always lit A PDI watchdog timeout error
occurred

5.4.2 Indicator Lamps on RJ45

The Link/Activity indicators show whether Communications Cables are connected to the CN3-IN and
CN3-OUT connectors and whether communications are active.

Document Version: V1.01
(Dec, 2019)

© 2019 ESTUN Automation Co., Ltd. All right reserved.

5-9



Summa Series Servodrive Product Manual

EtherCAT Communications

Indicator
Description
Status Pattern
. A Communications Cable is not connected
Off Never lit . .
and the EtherCAT controller is not running
}4—4»50 ms
L ON - .
Flickering Data communications are in progress
OFF
. A Communications Cable is connected, but
On Always lit - .
data communications are not being performed
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Chapter 6 CiA402 Drive Profile

6.1 Conversion Factor Setting

Gear Ratio (6093h)

The gear ratio indicates the Motor displacement (in encoder unit) corresponding to the driving shaft
displacement of one reference unit.

The gear ratio is defined by the numerator (6091-01h) and denominator (6091-02h). It determines the
relationship between the driving shaft displacement (in reference unit) and the Motor displacement (in
encoder unit):

Motor displacement = Driving shaft displacement X Gear ratio

The Motor is connected with the load through the reduction wheel and other mechanical transmission
mechanism. The gear ratio is calculated based on parameters such as the mechanical reduction ratio,
mechanical size and Motor resolutions:

Motor resolution

G Ratio =
ear nato Driving shaft resolution
This section uses the Motor encoder as an example.
The setting of the external encoder is the same as that of the Motor encoder.
IMPORTANT
Index | Name Data Type Access PDO Mapping Related Mode
Gear Radio UINT32 RW No PP, HM, IP, CSP

It sets the relationship between number of Motor shaft revolutions and number of driving
shaft revolutions.

For Motor encoders with different bit, the setting ranges of the gear ratio are as following:

® Bit of Motor encoder < 20, the setting range is 0.001 to 4000
® Bit of Motor encoder = 21, the setting range is 0.001 to 8000

6093 |, Bit of Motor encoder = 22, the setting range is 0.001 to 16000

® Bit of Motor encoder = 23, the setting range is 0.001 to 32000

® Bit of Motor encoder = 24, the setting range is 0.001 to 64000

If the setting exceeds the above range, A07 (Electronic Gear Error) alarm will occur.

The Motor position feedback (encoder unit) and driving shaft position feedback (reference

unit) is in the following relationship:

Motor position feedback = Driving shaft position feedback X Gear ratio
Subindex | Name Data Type | Access PDO Mapping Related Mode
00 Highest subindex | ;)3 RW No PP, HM, IP, CSP
supported
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Subindex | Name Data Type | Access PDO Mapping Related Mode
01 Numerator UINT32 RW No
02 Denominator UINT32 RW No

The resolutions of the Motor encoder with different bit are as follows:

e The general incremental encoder outputs 10,000 pulses per 1 revolution
e The resolver outputs 65536 pulses per 1 revolution

e The 17-bit encoder outputs 131072 pulses per 1 revolution

e The 20-bit encoder outputs 1048576 pulses per 1 revolution

e The 23-bit encoder outputs 8388608 pulses per 1 revolution

Setting Example

Take the load ball screw as an example: Minimum reference unit fc = 1 mm, Lead pB = 10 mm/r,
Reduction ratio n = 5:1, 20-bit incremental encoder resolution P = 1048576;

The gear ratio is calculated as follows:

. Motor resolution Pxn 1048576 X5
Gear radio = OB = 10 = 524288

Therefore, 6093-01h = 524288, 6093-01h = 1, which means that when the driving shaft displacement is 1,
the Motor displacement is 524288.

The ratio of 6093-01h and 6093-02h must be reduced to without common
divisor.

IMPORTANT
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6.2 Device Control
6.2.1 CiA402 State Machine

The Drive runs in the specified status only when it is instructed according to the flowchart defined in
CiA402.

|
13
v

Stop at Fault

The states are described in the following table.

State Description

Initialization of the Drive and self-check has been done.

Initialization . . . .
Parameter settings or Drive functions cannot be implemented.
No Fault No fault exists in the Drive or the fault has been eliminated.
o Fau
Parameter settings of the Drive is allowed.
The Drive is ready.
Ready . -
Parameter settings of the Drive is allowed.
. . The Drive waits to switch on.
Wait to Switch ON

Parameter settings of the Drive is allowed.

The Drive is in normal running state; a certain drive mode is enabled; the
Running Motor is energized, and rotates when the reference is not 0.

Parameter settings of the Drive is allowed.

The quick stop function is enabled, and the Drive executes quick stop.

Quick Stop . -
Parameter settings of the Drive is allowed.

A fault occurs, and the Drive stops.

Stop at Fault ) o
Parameter settings of the Drive is allowed.
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State Description
Fault The stop process is completed, and all the drive functions are inhibited.
au
Parameter setting is allowed for users to eliminate faults.

The control commands and state switchover are described as follows:

CiA402 State Switchover Controlword (6040h) Statusword (6041h)
0 | Start — Initialization Natural transition, and no control | 4, 5,
command is required.
Natural transition, and no control
command is required.
1 Initialization — No Fault If an error occurs during 0x0250
initialization, the Drive directly
goes to state 13.
2 | No Fault — Ready 0x0006 0x0231
3 | Ready — Wait to switch on 0x0007 0x0233
4 | Wait to switch on — Running 0x000F 0x0237
5 | Running — Wait to switch on 0x0007 0x0233
6 | Wait to switch on — Ready 0x0006 0x0231
7 | Ready — No Fault 0x0000 0x0250
8 | Running — Ready 0x0006 0x0231
9 | Ready — No Fault 0x0000 0x0250
10 | Wait to switch on — No Fault 0x0000 0x0250
11 | Running — Quick stop 0x0002 0x0217
Set 605Ah to a value among 0 to 2.
12 | Quick stop — No Fault Natural transition is performed after | o,0250
stop, and no control command is
required.
Once a fault occurs in any state
other than Fault, the Drive
13 | Stop at fault automatically switchovers to the 0x021F
stop at fault state, without control
command.
Natural transition after stop at fault,
14 | Stop at fault — Fault and no control command is 0x0218
required.
15 | Fault — No Fault 0x80 0x0250
Set 605Ah to a value between 5 and
. . 6. After the stop process is
16 | Quick stop — Running completed, OxOF is sent after the 0x0237
stop process is completed.
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6.2.2 Stop Modes

The Drive supports 5 stop modes described as below sections.

Quick Stop Option Code (605Ah)

This object determines what operation will be performed if a Quick Stop is executed.

Index | Subindex | Name Data Type | Access | PDO Mapping Value
Quick Stop Option 0,1,2,5,6
605Ah | 0 Code INT16 RW No Default:2
The meanings of Value are as follows:
Value | Description
0 Disables the Servo (Servo OFF, and stops the axis according to the setting of Pn003.0)

Decelerates according to Profile Deceleration (6084h) for decelerating to a stop and moves to

! the No Fault state

2 Decelerates according to Quick Stop Deceleration (6085h) for decelerating to a stop and
moves to the No Fault state

5 Decelerates according to Profile Deceleration (6084h) for decelerating to a stop and stays at
the QuickStop state

6 Decelerates according to Quick Stop Deceleration (6085h) for decelerating to a stop and stays

at the QuickStop state

605Bh (Shutdown Option Code)

This object defines the operation that is performed if there is a move from Operation Enable state to

Ready state.
Index | Subindex | Name Data Type | Access | PDO Mapping Value
Shutdown Option 0,1
605Bh | 0 Code INT16 RW No Default: 0
The meanings of Value are as follows:
Value | Description
0 Disables the Servo (Servo OFF, and stops the axis according to the setting of Pn003.0)

Decelerates according to Profile Deceleration (6084h) for decelerating to a stop and moves to
the No Fault state

605Ch: Disable Operation Option Code

This object defines the operation that is performed if there is a move from Operation Enable state to
Switched ON state.
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Index | Subindex | Name Data Type | Access | PDO Mapping Value
Shutdown Option 0,1
605Ch |0 Code INT16 RW No Default: 0

The meanings of Value are as follows:

Value

Description

0

Disables the Servo (Servo OFF, and stops the axis according to the setting of Pn004.0)

Decelerates according to Profile Deceleration (6084h) for decelerating to a stop and moves to
the No Fault state

605Dh: Halt Option Code

This object defines the operation that is performed if bit 8 (Halt) in Controlword is active.

Index | Subindex | Name Data Type | Access | PDO Mapping Value
605Dh | O Halt Option Code | INT16 RW No 1,2
Default: 1

The meanings of Value are as follows:

Value

Description

1

Decelerates according to Profile Deceleration (6084h) for decelerating to a stop

2

Decelerates according to Quick Stop Deceleration (6085h) for decelerating to a stop

605Eh: Fault Reaction Option Code

This object defines the operation that is performed when an alarm is detected in the Servo System.

Index

Subindex

Name

Data Type

Access

PDO Mapping

Value

605Eh

0

Halt Option Code

INT16

RW

No

0

The meaning of Value is as follows:

Value

Description

0

Disables the Servo (Servo OFF, and stops the axis according to the setting of Pn003.0)
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6.3 Control Modes

The Drive supports 8 control modes as defined in 6502h.

Index | Subindex | Name Data Type | Access | PDO Mapping Value

6502h |0 Supported Drive | ;NT32 | RO | No OX03ED
Modes

Bit Supported mode Definition

0 Profile Position 1: Supported

1 VI (Velocity mode) 0: Not supported

2 PV (Profile Velocity mode) 1: Supported

3 TQ (Torque Profile mode) 1: Supported

4 Reserved 0

5 HM (Homing mode) 1: Supported

6 IP (Interpolated Position mode) 1: Supported

7 CSP (Cyclic Sync Position mode) 1: Supported

8 CSV (Cyclic Sync Velocity mode) 1: Supported

9 CST (Cyclic Sync Torque mode) 1: Supported

10to 31 Reserved 0

6.3.1 Modes of Operation

This object is used to select the operation mode. The Servo System gives the actual operation mode in the
Modes of Operation Display object.

Index | Subindex | Name Data Type | Access | PDO Mapping Value
Modes of Oto 10
606oh | 0 Operation UINTS RW Yes Default: 0

Value | Description

0 There is no mode change or no mode assigned
1 Profile Position Mode

2 -

3 Profile Velocity Mode

4 Profile Torque Mode

5 -

6 Homing Mode

Document Version: V1.01

(Dec, 2019) © 2019 ESTUN Automation Co., Ltd. All right reserved. 6-7



Summa Series Servodrive Product Manual CiA402 Drive Profile

Value | Description

7 Interpolated Position Mode
8 Cyclic Sync Position Mode
9 Cyclic Sync Velocity Mode

10 Cyclic Sync Torque Mode

6.3.2 Modes of Operation Display

This object gives the current mode of operation.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
6061h |0 Modes of UINT8 | RO Yes Default: 0
Operation Display

6.3.3 Mode Change

Note the following when changing the control mode.
e After changing from Position Control Mode (PP mode or CSP mode) to other modes, the unexecuted
position command will be discarded.

e A ramp stop command is executed when changing from Speed Control Mode (PV mode or CSV
mode) or Torque Control Mode (PT mode or CST mode) to other modes. And then, changes to other
modes after the stop has been completed.

e It cannot be changed to other modes when the Servo is operating in the Homing Mode, except that the
homing operation has been completed or interrupted (Fault or disabled).

e Servo running status, after changing from other modes to CSP mode, CSV mode or CST mode, please
send the command at least Ims interval to avoid loss of instruction or error.

e After changing the modes to Cyclic Sync Mode (CSP mode, CSV mode or CST mode), please wait 1
ms or more before sending the commands, in case losing command loss or error occurred.

6.3.4 Communication Cycle

The communication Cycle Time of all Control Modes (PP, PV, PT, HM, IP, CSP, CSV, and CST) supports
an integer multiple of 125us (e.g. 125us, 250us, 500us, 1ms, and so on).
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6.4 Position Control

6.4.1 Profile Position (PP) Mode

In this mode of operation, the host control uses the trajectory generator (an operation profile calculation
function) inside the Drive to perform PTP positioning operation. It executes trajectory generator, position
control, speed control, and torque control based on the target position, profile velocity, profile
acceleration, profile deceleration, and other information.

Block Diagram

Target position (607Ah) -
P?i?_nit;?" [Pos. unit] | Position gear ratio [inc]
function "| 6093-01h:6093-02h
Software position limit (607Dh) unctiof
Profile velocity (6081h) -
Velilr?qciitty [Vel. unit] _ | Velocity gear ratio [inc/s] Position
function "| 6094-01h:6094-02h demand
Max profile velocity (607Fh) internal
N value
t:ao':(tzlt?)n (60FCh) o | Position Speed Torque
Profile acceleration (6083h ) J v T ~| control control control
) generator |
Profile deceleration (6084h) o Accﬁrer:ie;:tlon [Acc. unit] | Acceeration gear ratio [10* [inc/s?] |
o function "] 6097-01h:6097-02h =
Quick stop deceleration (6085h) : A A I
|
| [
Controlword (6040h) > : : Encoder]
Quick stop option code (605Ah) o | |
Motion profile type (6086h) - : :
Profile jerk (60A4h) - I I
| |
+ |
o Toraveacualvalue (60770) _ _ _ _ _ _ _ _ _ _ __ __ ________________ N N N ——
|
« Velocity actual value (606Ch) _ _ _ _ _ _ ] Velocity gear ratio - — — — — — _,I_ e e — — —
6094-02h:6094-01h |
[
¢ Position actual value (6064h) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _| Positiongearratio | _ _ _ _ _ _,:_ -
T 7] 6093-021:6093-01h [* pocition actuat
ition window (6067h) Position | : |
Position win Jimi internal value
# imit output | (6063h) |
Target reached in Position + _l :
_statusword (6041h) __ _| Position window _| reached -
- time (6068h) [* | window [ | |
comparator
- Position demand :
< Following error actual value (60F4h). _ _ _ _ _ _ _ _ _ yalue (6062h) | Position gear ratio |
T_ + 6093-01h:6093-02h
Following error window (6065h) |
v |
Following error in . Followin |
Following g
astatusword (60410) _ 1 \indow time out [« —| wwer::jfw -
(6066h) comparator
Speed Limit
The speed limit is determined by the smaller of 6080h value and 607F value.
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Relevant Objects
Object Bit | Name Value | Description
0 Disabled
0 Switch on
1 Enabled
0 Disabled
1 Enable voltage
1 Enabled If Bit0 to Bit3 are all 1, the Drive
0 Disabled | Starts running.
2 Quick stop
1 Enabled
0 Disabled
Controlword | 3 Enable operation
6040h 1 Enabled
Starts positioning at the rising edge from 0 to 1 of
4 New set-point 0 — 1 | the signals. In this timing, the value s of 607Ah,
6081h, 6083h, and 6084h are obtained.
0 Starts the next positioning after the current
5 Change set positioning completes (target reached)
immediately
1 Starts the next positioning immediately
0 Treats the target position as an absolute value.
6 abs/rel
1 Treats the target position as a relative value.
® Halt (Bit 8 in Controlword) = 0: Target position
0 not reached
® Halt (Bit 8 in Controlword) = 1: Axis
decelerates
10 Target reached —— —
¢ Halt (Bit 8 in Controlword) = 0: Target position
1 reached
¢ Halt (Bit 8 in Controlword) = 1: Velocity of
axisis 0
Statusword 0 Previous set-point already processed, waiting for
6041h 12 Set-point new set-point
acknowledge L Previous set-point still in process, set-point
overwriting shall be accepted
0 No following error
13 Following error
1 Following error
0 Homing not completed
15 Homeflag
1 Homing completed

NOTE: Bitl0 of Statusword is set to 1 after the Quick Stop has been completed, and the Servo is in the Stop state.

Index | Subindex | Name Access | Data Type | Unit Range Default
603F | 00 Error Code RO UINT16 - 0 to 65535 0
6040 | 00 Controlword RW UINT16 - 0 to 65535 0
6041 | 00 Statusword RO UINT16 - 0 to OXFFFF 0
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Index | Subindex | Name Access | Data Type | Unit Range Default
6060 | 00 Modes of RW | INTS - 0to 10 0
operation
Modes of
6061 | 00 Operation RO INTS8 - Oto 10 0
display
Position Demand . -2147483648
6062 | 00 Value RO INT32 Reference unit to 2147483647 | ~
Position Actual . -2147483648
6063 | 00 Internal Value | © INT32 Encoder unit to 2147483647 | ~
Position Actual . -2147483648
6064 | 00 Value RO INT32 Reference unit to 2147483647 -
Following Error . -2147483648
6065 00 Window RW INT32 Reference unit to 2147483647 1048576
- . . Oto
6067 | 00 Position Window | RW UINT32 Encoder unit 4294967295 734
6068 | 00 Position Window | gy UINT16 ms 0 to 65535 -
Time
606C | 00 Velocity Actual | oy INT32 Reference unit _ -
value
6077 | 00 I;Lqe“e actual | g INT16 0.1% -5000 t0 5000 | 0
.. . -2147483648
607A | 00 Target Position RW INT32 Reference unit t0 2147483647 0
Profile .., | 0to
6083 | 00 Acceleration RW UDINT32 Reference unit/s 4294967295 200000
6084 | 00 Profile RW UDINT32 | Reference unitis? | 9.1© 200000
Deceleration 4294967295
01 numerator RW | UINT32 - 0to 1
4294967295
6093
02 divisor RW | UINT32 - Oto 1
4294967295
60E0 | 00 Positive Torque | o UINT16 0.1% 0 to 65535 -
Limit Value
60E1 | 00 Negative Torque | oy | yINT16 0.1% 0 to 65535 -
Limit Value
_ . -2147483648
60F4 | 00 Following Error | RO INT32 Reference unit to 2147483647 | ~
Position Demand . -2147483648
60FC ] 00 Internal Value | O INT32 Encoder unit to 2147483647 |
Torque
31CD | 00 Command Filter | RW INT32 0.01ms 0 to 2500 50
Time
31CA | 00 Speed Loop Gain | RW INT32 rad/s 1 to 10000 500
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Index | Subindex | Name Access | Data Type | Unit Range Default

31CB | 00 Speed Loop RW INT32 0.1ms 1 to 5000 125
Integral Time

31¢cC | 00 Z‘fi:'o” Loop RW INT32 1/s 0 to 1000 40

31D4 | 00 Speed RW INT32 % 0 to 100 0
Feedforward
Speed

31D5 | 00 Feedforward RW INT32 0.1ms 0 to 640 0
Filter Time

31D6 | 00 Torque RW INT32 % 0 to 100 0
Feedforward
Torque

31D7 | 00 Feedforward RW INT32 0.1ms 0 to 640 0
Filter Time
Model Following

31FC | 00 Control Gain RW INT32 % 20 to 500 100
Correction
Model Following

31FE | 00 Control Torque RW INT32 % 0 to 200 100

Feedforward

Limit for Load
3201 | 00 Oscillation RW INT32 rpm 0 to 1000 100
Suppression

Internal Torque
00 Feedforward RW INT32 - Oto3 0
Method

Torque
3169 | 02 Feedforward RW INT32 - Oto3 0
Method

Speed
03 Feedforward RW INT32 - Oto3 0
Method

Recommended Configuration

RPDO TPDO Remarks

6040h: Controlword 6041h: Statusword Mandatory

607Ah: Target position 6064h: Position Actual Value Mandatory

6081h: profile velocity - Mandatory

6083h: profile acceleration - Optional (cannot be 0)
6084h: profile deceleration - Optional (cannot be 0)
6060h: mode of operation 6061h: modes of operation display Optional
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6.4.2 Interpolated Position (IP) Mode

The Interpolated Position Mode is used to control multiple coordinated axes or to control a single axis

that requires time interpolation of the set point data.

This mode normally uses a time (communications) synchronization mechanism to synchronize the Servo
Drives. The Interpolation Time Period defines the update cycle of the Interpolation Data (i.e., the
interpolation position). The interpolation processing in the Drive is based on this setting. The
Interpolation Data is interpreted as an absolute value.

Block Diagram

Interpolation data (60C1h;
Input 1 1 position
Interpolation time Period (60C2h buffer imit [Pos. unit] | Position gear ratio [inc]
fumction * 6093-01h:6093-02h Position
Software position imit (607Dh) - demand
internal
value
iti 60FCh
Controlword (6040h) . tf;z‘;'t‘;” { ) | Position Speed Torque
“1 efLer t“{_ T ~| control control control
Quick stop deceleration (6085h) 9 ato |
(or profile deceleration (6084h)) [Acc. unit] [ Acceleration gear ratio |10* [inc/s?]_ |
"] 6097-01h:6097-02h =
! Y [ T
| |
Quick stop option code (605Ah) - | |
| |
| | Encoder]
| |
<Joraue actualvalue (60770)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ ________ b A A____.
|
|
< Velocity actual value (606Ch) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _| Velocity gearratio | _ _ A e
6094-02h:6094-01h |
Position actual value (6064h) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _| Position gear ratio ton a1 T T
- 7 6093-02h:6003-01h | Losition facltﬂgl |
Position window (6067h) Position | (6063h) |
‘ limit output | |
Target reached in Position + | |
statusword (6041h) __ _| Position window _| reached -
- time (6068h) |+ | vindow [ '+ :
comparator
- Position demand |
-« Following error actual value (60Fah) _ _ _ _ _ _ _ _ _ value (6062h) | Position gear ratio e !
- + 6093-01h:6093-02h
Following error window (6065h) |
v |
Following error in . Following |
Following
< sStatusword (60410 _ _{ i dow time out [a— ST e —!
(6066h) comparator

Speed Limit

The speed limit is determined by the smaller of 6080h value and 607F value.

Relevant Objects
Object Bit | Name Value | Description
0 Disabled
0 Switch on
1 Enabled
0 Disabled
1 Enable voltage
1 Enabled If Bit0 to Bit3 are all 1, the Drive
ggg(’;rholword 0 Disabled | Starts running.
2 Quick stop
1 Enabled
0 Disabled
3 Enable operation
1 Enabled
4 Enable 0 Disables interpolation.
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Object Bit | Name Value | Description
interpolation 1 Enables interpolation.
0 Enables Bit4
8 Halt 1 Stops the axis according to Halt Option Code
(605Dh)
Halt (Bit 8 in Controlword) = 0: Target position
0 not reached
Halt (Bit 8 in Controlword) = 1: Axis decelerates
10 | Target reached Halt (Bit 8 in Controlword) = 0: Target position
1 reached.
Halt (Bit 8 in Controlword) = 1: Velocity of axis
is 0.
Statusword 0 Interpolation inactive
6041h 12 ip mode active
1 Interpolation active
0 No following error
13 Following error
1 Following error
0 Homing not completed
15 Homeflag
1 Homing completed
Index | Subindex | Name Access | Data Type | Unit Range Default
603F | 00 Error Code RO UINT16 - 0 to 65535 0
6040 | 00 Controlword RW UINT16 - 0 to 65535 0
6041 | 00 Statusword RO UINT16 - 0 to OXFFFF 0
6060 | 00 Modes of RW | INT8 - 0to 10 0
operation
6061 | 00 Modes of RO | INTS - 0to 10 0
Operation display
Position Demand . -2147483648
6062 | 00 Value RO INT32 Reference unit to 2147483647 | ~
Position Actual . -2147483648
6063 | 00 Internal Value RO INT32 Encoder unit to 2147483647 | ~
Position Actual . -2147483648
6064 | 00 Value RO INT32 Reference unit to 2147483647 | ~
Following Error . -2147483648
6065 | 00 Window RW INT32 Reference unit t0 2147483647 1048576
. . . Oto
6067 | 00 Position Window RW UINT32 Encoder unit 4294967295 734
6068 | 00 ?‘i’rﬂ:‘)” Window | owy | UINT26 | ms 0 to 65535 -
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Index | Subindex | Name Access | Data Type | Unit Range Default
606C | 00 Velocity Actual | o INT32 Reference unitls | — -
value
6077 | 00 I;Lqe“e Actual RO INT16 0.1% -5000 to 5000 | 0
01 numerator RW | UINT32 - 0to 1
4294967295
6093
02 divisor RW | UINT32 - 0to 1
4294967295
. . -2147483648
60B1 | 00 Velocity Offset RW INT32 Reference unit/s t0 2147483647 0
-32768 to
0
60B2 | 00 Torque Offset RW INT16 0.1% 32767 0
01 Interpolation time RW UINTS B 1~250 _
period value
60C2 —
02 Interpolation time RW INTS s 6~-3 3
index
. . -2147483648
60F4 | 00 Following Error RO INT32 Reference unit t0 2147483647 | ~
Position Demand . -2147483648
60FC | 00 Internal Value RO INT32 Encoder unit t0 2147483647 |
31CD | 00 Torque Command | o\ | |NT32 0.01ms 0 to 2500 50
Filter Time
31CA | 00 Speed Loop Gain RW INT32 rad/s 1 to 10000 500
31CB | 00 Speed Loop RW | INT32 0.1ms 1 to 5000 125
Integral Time
31CC | 00 2‘;?:'0” Loop RW | INT32 1s 0 to 1000 40
31D4 | 00 Speed RW INT32 % 0 to 100 0
Feedforward
Speed
31D5 | 00 Feedforward Filter | RW INT32 0.1ms 0 to 640 0
Time
31D6 | 00 Torque RW | INT32 % 0t 100 0
Feedforward
Torque
31D7 | 00 Feedforward Filter | RW INT32 0.1ms 0to 640 0
Time
Model Following
31FC | 00 Control Gain RW INT32 % 20 to 500 100
Correction
Model Following
31FE | 00 Control Torque RW INT32 % 0to 200 100
Feedforward
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Index | Subindex | Name Access | Data Type | Unit Range Default

Limit for Load
3201 | 00 Oscillation RW INT32 rpm 0 to 1000 100
Suppression

Internal Torque
00 Feedforward RW INT32 - Oto3 0
Method

Torque
3169 | 02 Feedforward RW INT32 - 0to3 0
Method

Speed
03 Feedforward RW INT32 - 0to3 0
Method

Recommended Configuration

RPDO TPDO Remarks
6040h: Controlword 6041h: Statusword Mandatory
60C1-01h: 1st set-point 6064h: Position Actual Value Mandatory
6060h: Mode of Operation 6061h: Modes of Operation Display Optional
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6.4.3 Cyclic Synchronous Position (CSP) Mode

In this mode of operation, the host controller generates the position references and gives the target
position in 607Ah to the Drive using cyclic synchronization. Position control, speed control, and torque
control are performed by the Drive.

Block Diagram

Torgue offset (60B2h)

Velocity offset (60B1h) [Vel. unit] _ | Velocity gear ratio |[inc/s]
6094-01h:6094-02h

Target position (607Ah) »
Position i " : i
it [Pos. unit] Position gear ratio [inc] Position

P PR function 6093-01h:6093-02h demand

Software position limit (607Dh) e
N value + y+
tfao'zléltzn (60FCh) Position| + Speed |t Torque Motor
Quick stop deceleration (6085h) [Acc. unit] | Acceleration gear ratio [10° [inc/s”]_| “@=eo ? control control control
6097-01h:6097-02h generator

Quick stop option code (605Ah)

(or profile deceleration (6084h))

Encoder)
Toraueactualvalue (60770 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __________ I N N N __ I

<_\/glogty_actu al value (606Ch)

|
|
|
|
Interpolation time period (60C2h) |
|
T
|
|
|

Velocity gear ratio
6094-02h:6094-01h

Position actual |
internal value

Position actual value (6064h) __ _ _ _ _ _ _ _ _ _ _ _ _ _ _| Position gear ratio 6063h) __ _ _J_ —
- = 605303609501 [+ |
| |
| |
- Position demand |
-« Following error actual value (60F4h) _ _ _ _ _ _ _ _ _ y2lue (6062h) | position gear ratio |4 |
?_ + 6093-01h:6093-02h
Following error window (6065h) |
) I
Following error in . Following !
<« statvsord 6041 _ ] indoutime out 4| o - |
(6066h) comparator

Speed Limit
The speed limit is determined by the smaller of 6080h value and 607F value.

Relevant Objects
Object Bit | Name Value | Description
0 Disabled
0 Switch on
1 Enabled
0 Disabled
1 Enable voltage
1 Enabled If Bit0 to Bit3 are all 1, the Drive
0 Disabled | Starts running.
Controlword | 2 Quick stop
6040h 1 Enabled
0 Disabled
3 Enable operation
1 Enabled
0 Executes or continues operation.
8 Halt 1 Stops the axis according to Halt Option Code
(605Dh)
Statusword 10 Target reached 0 Reserved
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Object Bit | Name Value | Description
6041h 0 Drive does not follow the target value (position,
1p | Drive follows the velocity or torque)
command value 1 Drive follows the target value (position, velocity
or torque)
0 No following error
13 Following error
1 Following error
0 Homing not completed
15 Homeflag
1 Homing completed

NOTE: Only absolute position reference is supported in CSP mode.

Index | Subindex | Name Access | Data Type | Unit Range Default
603F 00 Error Code RO UINT16 - 0 to 65535 0
6040 00 Controlword RW UINT16 - 0 to 65535 0
6041 00 Statusword RO UINT16 - 0 to OXFFFF 0
6060 | 00 Modes of RW | INTS - 0to 10 0
operation
6061 | 00 Modes of RO INTS - 0to 10 0
Operation display
Position Demand . -2147483648
6062 00 Value RO INT32 Reference unit t0 2147483647 |
Position Actual . -2147483648
6063 | 00 Internal Value RO INT32 Encoder unit t0 2147483647 |
Position Actual . -2147483648
6064 | 00 Value RO INT32 Reference unit t0 2147483647 |
Following Error . -2147483648
6065 00 Window RW INT32 Reference unit to 2147483647 1048576
. . . Oto
6067 | 00 Position Window RW UINT32 Encoder unit 4294967295 734
6068 | 00 PositionWindow | oy | yiNT16 | ms 0 to 65535 -
Time
606C | 00 Velocity Actual | gy INT32 Reference unit/s | — -
value
6077 | 00 Torque actual RO INT16 0.1% -5000 to 5000 | 0
value
.. . -2147483648
607A | 00 Target Position RW INT32 Reference unit t0 2147483647 0
Profile .., | 0to
6083 | 00 Acceleration RW UDINT32 Reference unit/s 4294967295 200000
. . . Oto
2
6084 | 00 Profile Deceleration | RW UDINT32 Reference unit/s 4294967295 200000
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Index | Subindex | Name Access | Data Type | Unit Range Default
01 numerator RW | UINT32 | - Oto 1
4294967295
6093
02 divisor RW | UINT32 | - Oto 1
4294967295
. . -2147483648
60B1 | 00 Velocity Offset RW INT32 Reference unit/s to 2147483647 0
—32768 to
0,
60B2 | 00 Torque Offset RW INT16 0.1% 39767 0
; . -2147483648
60F4 | 00 Following Error RO INT32 Reference unit t0 2147483647 | ~
Position Demand . -2147483648
60FC | 00 Internal Value RO INT32 Encoder unit to 2147483647 |
31CD | 00 Torque Command | oy | |NT32 0.01ms 0 to 2500 50
Filter Time
31CA | 00 Speed Loop Gain RW INT32 rad/s 1 to 10000 500
31CB | 00 Speed Loop RW | INT32 0.1ms 1 to 5000 125
Integral Time
31CC | 00 22?2'0” Loop RW | INT32 1s 0t 1000 40
31D4 | 00 Speed RW INT32 % 0 to 100 0
Feedforward
Speed
31D5 | 00 Feedforward Filter | RW INT32 0.1ms 0 to 640 0
Time
31D6 | 00 Torque RW | INT32 % 0o 100 0
Feedforward
Torque
31D7 | 00 Feedforward Filter | RW INT32 0.1ms 0 to 640 0
Time
Model Following
31FC | 00 Control Gain RW INT32 % 20 to 500 100
Correction
Model Following
31FE | 00 Control Torque RW INT32 % 0to 200 100
Feedforward
Limit for Load
3201 | 00 Oscillation RW INT32 rpm 0 to 1000 100
Suppression
Internal Torque
00 Feedforward RW INT32 - Oto3 0
Method
3169
Torque
02 Feedforward RW INT32 - Oto3 0
Method
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Index | Subindex | Name Access | Data Type | Unit Range Default
Speed
03 Feedforward RW INT32 - Oto3 0
Method

Recommended Configuration

RPDO TPDO Remarks
6040h: Controlword 6041h: Statusword Mandatory
607Ah: Target Position 6064h: Position Actual Value Mandatory
6060h: Mode of Operation 6061h: Modes of Operation Display Optional

6.5 Homing
6.5.1 Homing (HM) Mode

This mode searches for the home and determines the position relationship between home and zero.

e Home: mechanical home reference point, that is, the encoder C-pulse.

e Zero: absolute zero point in the machine.

After homing is completed, the Motor stops at the home. The relationship between home and zero is set in
607Ch.

Home = Zero + 607Ch (Home Offset)
When 607Ch=0, the zero is the same as the home.

Block Diagram

Controlword (6040h)

Homing method (6098h) _ Statusword (6041h)
Homing speeds (6099h) .| Homing

o method Position demand internal value (60FCh)
Homing acceleration (609Ah) or position demand value (6062h)

Homing offset (607Ch)

Speed Limit

The speed limit is determined by the smaller of 6080h value and 607F value.

Relevant Objects
Object Bit | Name Value | Description
Controlword | 0 Switch on 0 Disabled | If Bit0 to Bit3 are all 1, the Drive
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Object Bit | Name Value | Description
6040h 1 Enabled | starts running.
0 Disabled
1 Enable voltage
1 Enabled
0 Disabled
2 Quick stop
1 Enabled
0 Disabled
3 Enable operation
1 Enabled
A Homing 0 Does not start homing
Operation start 1 Starts or continues homing
0 Enables Bit4
8 Halt 1 Stops the axis according to Halt Option Code
(605Dh)
0 Target position not reached
10 Target reached
1 Target position reached
0 Home failed
12 Homing attained Homing successful
1 This flag bit is available when the Drive is in
Statusword homing rr_10de i_n runping state and the target
6041h reached signal is active.
0 No home error
13 Homing error
1 Homing timeout or deviation excessive
0 Homing not completed
15 Homeflag Homing completed
1 This flag bit is set when the home signal is
reached.
. Data .
Index | Subindex | Name Access Type Unit Range Default
603F | 00 Error Code RO UINT16 - 0 to 65535 0
6040 | 00 Controlword RW UINT16 - 0 to 65535 0
6041 | 00 Statusword RO UINT16 - 0 to OXFFFF 0
6060 | 00 Modes of operation RW INT8 - 0to 10 0
6061 | 00 Modes of Operation | oy | |78 - 01010 0
display
Position Demand Reference -2147483648 to
6062 | 00 Value RO 1INT32 1 it 2147483647 -
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Index | Subindex | Name Access "l]?;t; Unit Range Default
Position Actual Reference -2147483648 to
6064 | 00 Value RO INT32 unit 2147483647 -
6067 | 00 Position Window RW UINT32 | Encoder unit | 0to 4294967295 734
6068 | 00 Position Window | o\ | yiNT16 | ms 0 to 65535 -
Time
606C | 00 Velocity Actual RO INT32 Re_ference 3 3
value unit/s
6077 | 00 Torque actual value RO INT16 0.1% -5000 to 5000 0
6098 | 00 Homing Method RW INT8 - 1t035 1
01 Speed during search | oy, | T3 | RETerence 1 g4, 4504967295 | 5000
for switch unit/s
6099 -
02 Speed during search | o\ | 32 | REference | gy 4094967205 | 100
for zero unit/s
609A | 00 Home Acceleration | RW | UINT32 Efifsgfnce 0t0 4294967295 | 1000000
. Reference -2147483648 to
60F4 | 00 Following Error RO INT32 unit 2147483647 -
Recommended Configuration
RPDO TPDO Remarks
6040h: Controlword 6041h: Statusword Mandatory
6098h: Homing Method - Optional
6099-01h: Speed during search for switch - Optional
6099-02h: Speed during search for zero - Optional
609A: Home Acceleration - Optional
- 6064h: Position Actual Value Optional
6060h: Modes of operation 6061h: Modes of Operation display Optional
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6.5.2 Homing Methods

I!.J In all the diagrams of this section, H means high speed (6099-01h) and L
NOTE means low speed (6099-02h).

6098h =1
Home: the Motor C-pulse signal
Deceleration point: negative limit switch (N-OT)

e Deceleration point signal inactive at homing start:
Negative limit switch

Wl (2222222220

Motion Profile ( L |

C-pulse signal

Negative limit switch

The N-OT signal is inactive initially, and the Motor starts homing in negative direction at high speed.

-

After reaching the rising edge of the N-OT signal, the Motor decelerates and changes to run in
positive direction at low speed.

After reaching the falling edge of the N-OT signal, the Motor stops at the first Motor C-pulse signal.

e Deceleration point signal active at homing start
Negative limit switch
—~

C—1

( i )

\

A\

Motion Profile I

C-pulse signal

Negative limit switch

The N-OT signal is active initially, and the Motor directly starts homing in positive direction at low
speed.

After reaching the falling edge of the N-OT signal, the Motor stops at the first Motor C-pulse signal.
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6098h = 2
Home: the Motor C-pulse signal
Deceleration point: positive limit switch (P-OT)

e Deceleration point signal inactive at homing start
Positive limit switch

C—

Ll C////////////é////}'()

| .
Motion Profile I L)

C-pulse signal

Positive limit switch

The P-OT signal is inactive initially, and the Motor starts homing in positive direction at high speed.

T

— 1

After reaching the rising edge of the P-OT signal, the Motor decelerates and changes to run in
negative direction at low speed.

After reaching the falling edge of the P-OT signal, the Motor stops at the first Motor C-pulse signal.

e Deceleration point signal active at homing start
Positive limit switch

Rl

@’//’////Hx"ﬁ,/,/,/,////////f’fﬂ//ff//////’f (A
Motion Profile A—‘#I

C-pulse signal

— 1

Positive limit switch

The P-OT signal is active initially, and the Motor directly starts homing in negative direction at low
speed.

After reaching the falling edge of the P-OT signal, the Motor stops at the first Motor C-pulse signal.
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6098h =3
Home: the Motor C-pulse signal

Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start:

Home switc

o o

o

h

A)

@7;’// I—Cl

ALLAAII I,

Motion Profile I

C-pulse signal

Home switch

—1

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and changes to run in

negative direction at low speed.

After reaching the falling edge of the Hmref signal, the Motor stops at the first Motor C-pulse signal.

e Deceleration point signal active at homing start:

Home switc

h

o

A)

@7;’// o

Motion Profile

C-pulse signal

L (

Home switch

—1

The HmRef signal is active initially, and the Motor directly starts homing in negative direction at low

speed.

After reaching the falling edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.

Document Version: V1.01
(Dec, 2019)

© 2019 ESTUN Automation Co., Ltd. All right reserved.

6-25



Summa Series Servodrive Product Manual CiA402 Drive Profile

6098h =4
Home: the Motor C-pulse signal
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start:
Home switch

.

NE.

C—1
@7;’// ( L A

Motion Profile I

C-pulse signal

—
e Bt SEEEEE

Home switch

The HmRef signal is inactive initially, and the Motor directly starts homing in positive direction at
low speed.

After reaching the rising edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.

e Deceleration point signal active at homing start:
Home switch

.

i

@f/f L L

Motion Profile Cfl

C-pulse signal

-

Home switch

The HmRef signal is active initially, and the Motor starts homing in negative direction at high speed.

After reaching the falling edge of the HmRef signal, the Motor decelerates and changes to run in
negative direction at low speed.

After reaching the rising edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.
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6098h =5
Home: the Motor C-pulse signal
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start:
Home switch

) o

'

@7;’// 77 LA 7 (220

Motion Profile

C-pulse signal

Home switch

The HmRef signal is inactive initially. The Motor starts homing in negative direction at high speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and changes to run in
positive direction at low speed.

e Deceleration point signal active at homing start:
Home switch

(pzzzzzzzzzz2727720
Motion Profile é I—Lé—hl

C-pulse signal

Home switch

The HmRef signal is active initially, and the Motor directly starts homing in negative direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.
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6098h =6
Home: the Motor C-pulse signal
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start:
Home switch

o )

o

@7;’// 77 . 7 (2220

-
-«

Motion Profile

1

C-pulse signal

Home switch

The HmRef signal is inactive initially, and the Motor directly starts homing in negative direction at
low speed.

After reaching the rising edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.

e Deceleration point signal active at homing start:
Home switch

o o

ﬁf@

.

(& 7 77 7

Motion Profile

—1__

C-pulse signal

Home switch

The HmRef signal is active initially, and the Motor starts homing in positive direction at high speed.

After reaching the falling edge of the HmRef signal, the Motor decelerates and changes to run in
negative direction at low speed.

After reaching the rising edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.
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6098h =7
Home: the Motor C-pulse signal
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching positive limit switch:
Home switch

G o Positive limit switch
AT
1 O

Motion Profile I L)
!
1
C-pulse signal |_|
Home switch
Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor does not reach the limit switch, it decelerates and changes to run in negative direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.

e Deceleration point signal inactive at homing start, reaching positive limit switch:

Home switch
) Positive limit switch
AT
1 O

% LI ()

Motion Profile

A

1

C-pulse signal

Home switch

Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in negative direction at high
speed.
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After reaching the rising edge of the HmRef signal, the Motor decelerates and continues to run in
negative direction at low speed.
After reaching the falling edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.
e Deceleration point signal active at homing start:
Home switch

o o

Motion Profile N—'—_LI

C-pulse signal |_| i

—
@”f// 7/ )

Home switch
Positive limit switch

The HmRef signal is active initially, and the Motor directly starts homing in negative direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.

6098h =8
Home: the Motor C-pulse signal
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching positive limit switch:

Home switch
) Positive limit switch
[c_ol
i’
] —

Motion Profile -L

-

C-pulse signal

l

Home switch

Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor does not reach the limit switch, it decelerates and changes to run in negative direction at
low speed after reaching the rising edge of the HmRef signal.
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After reaching the falling edge of the HmRef signal, the Motor changes to run in positive direction at
low speed, and stops at the first Motor C-pulse signal.

e Deceleration point signal inactive at homing start, reaching positive limit switch:

Home switch
5 o Positive limit switch
AT
| O

% LI (zze27)

Motion Profile

B
C-pulse signal | |_|

Home switch

Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in negative direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and continues to run in
negative direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in positive direction at
low speed, and stops at the first Motor C-pulse signal.

e Deceleration point signal active at homing start:

Home switch
CRC) Positive limit switch
SNdE
i i O
: :
j

Motion Profile (i__l_l

B
| 1
C-pulse signal i |_|
:
i
Home switch
Positive limit switch

The HmRef signal is active initially, and the Motor directly starts homing in negative direction at low
speed.

% 77 {
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After reaching the falling edge of the HmRef signal, the Motor changes to run in positive direction at
low speed.

After reaching the rising edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.

6098h =9
Home: the Motor C-pulse signal
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching positive limit switch:

Home switch
) Positive limit switch
[c_ol
N [E=1
1

Motion Profile |

C-pulse signal

— 1

Home switch

Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

i

If the Motor does not reach the limit switch, it decelerates and continues to run in positive direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor changes to run in negative direction at
low speed, and stops at the first Motor C-pulse signal.
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e Deceleration point signal inactive at homing start, reaching positive limit switch:

Home switch
CRC) Positive limit switch
C o
Al =l
] 1 =

% LI (zzze27)

Motion Profile

C-pulse signal

Home switch

Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in negative direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and resumes to run in
positive direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in negative direction at
low speed, and stops at the first Motor C-pulse signal.

e Deceleration point signal active at homing start:

Home switch
CRC) Positive limit switch
T
i i @]
: i
j

(Z 77770)

¢

Motion Profile

C-pulse signal

— 1

Home switch
Positive limit switch

The HmRef signal is active initially, and the Motor directly starts homing in positive direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in negative direction at
low speed.

After reaching the rising edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.
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6098h =10
Home: the Motor C-pulse signal
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching positive limit switch:

Home switch
) Positive limit switch
AT
1 O

Motion Profile |

C-pulse signal

Home switch
Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor does not reach the limit switch, it decelerates and continues to run in positive direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor continues to run in positive direction at
low speed, and stops at the first Motor C-pulse signal.

e Deceleration point signal inactive at homing start, reaching positive limit switch:

Home switch
CRC) Positive limit switch
[c_ol
i’
]

% T ()

Motion Profile

C-pulse signal

Home switch

Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in negative direction at high
speed.

After reaching the falling edge of the HmRef signal, the Motor decelerates and resumes to run in
positive direction at low speed.
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After reaching the falling edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.

e Deceleration point signal active at homing start:

Home switch
) Positive limit switch
b
i i )
| | i
; |
]

@ffff (i 7
Motion Profile é I—Lh

C-pulse signal

Home switch
Positive limit switch

The HmRef signal is active initially, and the Motor directly starts homing in positive direction at low
speed.

-

After reaching the falling edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.

6098h =11
Home: the Motor C-pulse signal
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching negative limit switch:

Home switch
Negative limit switch o o

(22222222 (P22

Motion Profile

C-pulse signal

Home switch

Negative limit switch

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.

If the Motor does not reach the limit switch, it decelerates and changes to run in positive direction at
low speed after reaching edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.
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e Deceleration point signal inactive at homing start, reaching negative limit switch:

Home switch
Negative limit switch o o
O

C—1

@?ﬁf 77 iz

-H I
Motion Profile H

C-pulse signal

Home switch

Negative limit switch

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in positive direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and continues to run in
positive direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.

e Deceleration point signal active at homing start:

Home switch
Negative limit switch o o

@’fﬁf AT

Motion Profile

C-pulse signal

Home switch

Negative limit switch

The HmRef signal is active initially, and the Motor directly starts homing in positive direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.

Document Version: V1.01

(Dec, 2019) © 2019 ESTUN Automation Co., Ltd. All right reserved. 6-37



Summa Series Servodrive Product Manual CiA402 Drive Profile

6098h =12
Home: the Motor C-pulse signal
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching negative limit switch:
Home switch

Negative limit switch o o

@”f/f G AAAIIAIIIIIIISY, (pzzzza

Motion Profile

— 1

C-pulse signal

Home switch

Negative limit switch

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.

If the Motor does not reach the limit switch, it decelerates and changes to run in positive direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor changes to run in negative direction at
low speed, and stops at the first Motor C-pulse signal.

e Deceleration point signal inactive at homing start, reaching negative limit switch:
Home switch

Negative limit switch o o

C— 1

@?"/f T )

Motion Profile L

C-pulse signal

Home switch

Negative limit switch

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.
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If the Motor reaches the limit switch, it automatically changes to run in positive direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and continues to run in
positive direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in negative direction at
low speed, and stops at the first Motor C-pulse signal.

e Deceleration point signal active at homing start:

Home switch
Negative limit switch o o
s
O i i
: P
i . ]
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Motion Profile

C-pulse signal

Home switch

Negative limit switch

The HmRef signal is active initially, and the Motor directly starts homing in positive direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in negative direction at
low speed.

After reaching the rising edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.
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6098h =13
Home: the Motor C-pulse signal
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching negative limit switch:
Home switch

Negative limit switch 5 o
O

1

@’f// 777777777, (7772)

Motion Profile

—

C-pulse signal

Home switch

Negative limit switch

The HmRef signal is inactive, and the Motor starts homing in negative direction at high speed.

i

If the Motor does not reach the limit switch, it derelerates and continues to run in negative direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor changes to run in positive direction at
low speed, and stops at the first Motor C-pulse signal.

e Deceleration point signal inactive at homing start, reaching negative limit switch:

Home switch
Negative limit switch 5 o
O

C_— 1

@”fff 77z

-H I
Motion Profile H

L

-

o

Home switch

C-pulse signal i

Negative limit switch

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.
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If the Motor reaches the limit switch, it automatically changes to run in positive direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and changes to run in
negative direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in positive direction at
low speed, and stops at the first Motor C-pulse signal.

e Deceleration point signal active at homing start:

Negative limit switch 5 o
s
(OB i i
i | |
i CT—
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Motion Profile

C-pulse signal

Home switch

Negative limit switch

The HmRef signal is active initially, and the Motor directly starts homing in negative direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in positive direction at
low speed.

After reaching the rising edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.
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6098h =14
Home: the Motor C-pulse signal
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching negative limit switch:

Home switch
Negative limit switch 5 o
O

(22222272 (P22

-L

Motion Profile

I

C-pulse signal

[P P VR

Home switch

[ ]

Negative limit switch

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.

If the Motor does not reach the limit switch, it decelerates and continues to run in negative direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor continues to run in negative direction
at low speed, and stops at the first Motor C-pulse signal.

e Deceleration point signal inactive at homing start, reaching negative limit switch:

Home switch
Negative limit switch CRE)
O

C—

@”ff/ 77 (77

Motion Profile

C-pulse signal

____;I_'_'_'_'t__________

Home switch

i

Negative limit switch

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.
If the Motor reaches the limit switch, it automatically changes to run in positive direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and changes to run in
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negative direction at low speed.
After reaching the falling edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.

e Deceleration point signal active at homing start:

Home switch
Negative limit switch o o
O

@’//f//ff}/ﬁff//f//f/:” ()

Motion Profile

C-pulse signal

Home switch

Negative limit switch

The HmRef signal is active initially, and the Motor directly starts homing in negative direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor stops at the first Motor C-pulse signal.
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6098h =17
Home: negative limit switch (N-OT)
Deceleration point: negative limit switch (N-OT)

e Deceleration point signal inactive at homig start:
Negative limit switch

C—

W//’///fﬁ%’f/’fffﬁ////” (222222222220

-H l

Motion Profile

Ja.

Negative limit switch

The N-OT signal is inactive initially, and the Motor starts homing in negative direction at high speed.
After reaching the rising edge of the N-OT signal, the Motor decelerates and changes to run in
positive direction at low speed.

After reaching the falling edge of the N-OT signal, the Motor stops.

e Deceleration point signal active at homig start:
Negative limit switch

C—

(2222222000000

Motion Profile

/]

Negative limit switch

The N-OT signal is active initially, and the Motor directly starts homing in positive direction at low
speed.

After reaching the falling edge of the N-OT signal, the Motor stops.
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6098h =18
Home: positive limit switch (P-OT)
Deceleration point: positive limit switch (P-OT)

e Deceleration point signal inactive at homig start:
Positive limit switch

C—1

G (i)

|
Motion Profile | L)
1
1
]

Positive limit switch

The P-OT signal is inactive initially, and the Motor starts homing in positive direction at high speed.

H i

After reaching the rising edge of the P-OT signal, the Motor decelerates and changes to run in
negative direction at low speed.

After reaching the falling edge of the P-OT signal, the Motor stops.

e Deceleration point signal active at homig start:
Positive limit switch

@’//’/////”ff”//////////x’ffﬁ/////////? (KD

Motion Profile w;l

1
1
Positive limit switch

The P-OT signal is active initially, and the Motor directly starts homing in negative direction at low
speed.

After reaching the falling edge of the P-OT signal, the Motor stops.
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6098h =19
Home: home switch (HmRef)
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start:
Home switch

o o

o

— L

Gz (2227722272227

Motion Profile |

Home switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and changes to run in
negative direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor stops.

e Deceleration point signal active at homing start:
Home switch

o o

A
|
@;’f/’ L A A

Motion Profile

Home switch

The HmRef signal is active initially, and the Motor directly starts homing in negative direction at low
speed.

N

After reaching the falling edge of the HmRef signal, the Motor stops.
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6098h = 20
Home: home switch (HmRef)
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start:
Home switch

o o

o

.
@7;”// ( LA A

Motion Profile I

Home switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at low speed.

-
R AN

After reaching the rising edge of the HmRef signal, the Motor stops.

e Deceleration point signal active at homing start:
Home switch

) )

o

|
@/ﬂ// I e s R N\

Motion Profile

Y

Home switch

The HmRef signal is active initially, and the Motor starts homing in negative direction at high speed.

After reaching the falling edge of the HmRef signal, the Motor decelerates and changes to run in
positive direction at low speed.

After reaching the rising edge of the HmRef signal, the Motor stops.
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6098h = 21
Home: home switch (HmRef)
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start:
Home switch

o o

o

C_—— 1

@i’/////ff’///////fﬂf///////? (
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« I

Home switch

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.

Motion Profile

After reaching the rising edge of the HmRef signal, the Motor decelerates and changes to run in
positive direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor stops.

e Deceleration point signal active at homing start:
Motion Profile

o o

i

C_—— 1]
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Motion Profile

T

Motion Profile

The HmRef signal is active initially, and the Motor directly starts homing in positive direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor stops.
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6098h = 22
Home: home switch (HmRef)
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start:
Home switch
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Motion Profile i

Home switch

The HmRef signal is inactive initially, and the Motor directly starts homing in negative direction at
low speed.

After reaching the rising edge of the HmRef signal, the Motor stops.

e Deceleration point signal active at homing start:
Home switch

o o

i

C_—— 1]

o (A

Motion Profile

i

Home switch

The HmRef signal is active initially, and the Motor starts homing in positive direction at high speed.

After reaching the falling edge of the HmRef signal, the Motor decelerates and changes to run in
negative direction at low speed.

After reaching the rising edge of the HmRef signal, the Motor stops.
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6098h =23
Home: home switch (HmRef)
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching positive limit switch:

Home switch
CRE) Positive limit switch
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Motion Profile | E;'—) i
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Home switch
Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor does not reach the limit switch, it decelerates and changes to run in negative direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor stops.

e Deceleration point signal active at homing start, reaching positive limit switch:

Home switch
CRE) Positive limit switch
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v =]
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e
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Motion Profile

Home switch

Wﬂ;

Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in negative direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and continues to run in
negative direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor stops.
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e Deceleration point signal active at homing start:
Home switch

CRC) Positive limit switch

i
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Motion Profile

Tt

Home switch

Positive limit switch

The HmRef signal is active initially, and the Motor directly starts homing in negative direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor stops.

6098h = 24
Home: home switch (HmRef)
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching positive limit switch:

Home switch
CRC) Positive limit switch
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Motion Profile | i i
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Home switch
Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor does not reach the limit switch, it decelerates and changes to run in negative direction at
low speed after reaching the rising edge of the HWsignal.

After reaching the falling edge of the HmRef signal, the Motor changes to run in positive direction at
low speed, and stops at the rising edge of the HmRef signal.

Document Version: V1.01

(Dec, 2019) © 2019 ESTUN Automation Co., Ltd. All right reserved. 6-51



Summa Series Servodrive Product Manual CiA402 Drive Profile

e Deceleration point signal inactive at homing start, reaching positive limit switch:

Home switch
CHE) Positive limit switch
AT
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Motion Profile

Home switch

Positive limit switch

|

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in negative direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and continues to run in
negative direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in positive direction at
low speed, and stops at the rising edge of the HmRef signal.

e Deceleration point signal active at homing start:

Home switch
CRE) Positive limit switch
T
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1
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Motion Profile L1
1
Home switch
Positive limit switch

The HmRef signal is active initially, and the Motor starts homing in negative direction at low speed.

% 77 C

After reaching the falling edge of the HmRef signal, the Motor changes to run in positive direction at
low speed.

After reaching the rising edge of the HmRef signal, the Motor stops.
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6098h = 25
Home: home switch (HmRef)
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching positive limit switch:

Home switch
CRE) Positive limit switch
ol
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Motion Profile |

Home switch
Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor does not reach the limit switch, it decelerates and continues to run in positive direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor changes to run in negative direction at
low speed, and stops at the rising edge of the HmRef signal.

e Deceleration point signal inactive at homing start, reaching positive limit switch:

Home switch
CRC) Positive limit switch
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Motion Profile

Home switch

Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in negative direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and resumes to run in
positive direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in negative direction at
low speed, and stops at the rising edge of the HmRef signal.
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e Deceleration point signal active at homing start:

Home switch
CRE) Positive limit switch
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Motion Profile

Home switch
Positive limit switch

The HmRef signal is active initially, and the Motor directly starts homing in positive direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in negative direction at
low speed.

After reaching the rising edge of the HmRef signal, the Motor stops.

6098h = 26
Home: home switch (HmRef)
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching positive limit switch:

Home switch
) Positive limit switch
[c_ol
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Motion Profile I

Home switch
Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homig in positive direction at high speed.

T
—
S S

If the Motor does not reach the limit switch, it decelerates and continues to run in positive direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor stops.
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e Deceleration point signal inactive at homing start, reaching positive limit switch:
Home switch

CRC) Positive limit switch
i
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Motion Profile
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Home switch

Positive limit switch

The HmRef signal is inactive initially, and the Motor starts homing in positive direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in negative direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and resumes to run in
positive direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor stops.

e Deceleration point signal active at homing start:

Home switch
CRC) Positive limit switch
e
i i O
1 1
1 1
j

%

Motion Profile

Home switch
Positive limit switch

The HmRef signal is active initially, and the Motor directly starts homing in positive direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor stops.
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6098h = 27
Home: home switch (HmRef)
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching negative limit switch:

Home switch
Negative limit switch CREC)
O

(222222 (Y8

Motion Profile

Home switch

[ ]

Negative limit switch

The HmRef signal is inactive initially, and the Motor starts homing in neagative direction at high
speed.

If the Motor does not reach the limit switch, it decelerates and changes to run in positive direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor stops.

e Deceleration point signal inactive at homing start, reaching negative limit switch:

Home switch
Negative limit switch 5 o
O

C_— 1

@"//f T2 77277 )

Motion Profile

Home switch

Negative limit switch

Jl

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in positive direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and continues to run in
positive direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor stops.
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e Deceleration point signal active at homing start:

Home switch
Negative limit switch o o
‘.:

% . 7\

ez

Motion Profile

Home switch

Negative limit switch

The HmRef signal is active initially, and the Motor directly starts homing in positive direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor stops.

6098h = 28
Home: home switch (HmRef)
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching negative limit switch:

Home switch
Negative limit switch o o
O

@”//f GAIAAAIIAIAIIIIIY, ()

—

Motion Profile

Home switch

Negative limit switch

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.

If the Motor does not reach the limit switch, it decelerates and changes to run in positive direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor changes to run in negative direction at
low speed, and stops at the rising edge of the HmRef signal.
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e Deceleration point signal inactive at homing start, reaching negative limit switch:

Home switch
Negative limit switch o o

C—

ez iz

Motion Profile

—

—

Home switch

Negative limit switch

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in positive direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and continues to run in
positive direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in negative direction at
low speed, and stops at the rising edge of the HmRef signal.

e Deceleration point signal active at homing start:

Home switch
Negative limit switch SR
s
[O2 | i
: P
i C—/—

@?J/ T, ()

Motion Profile

i

Home switch

Negative limit switch

The HmRef signal is active initially, and the Motor directly starts homing in positive direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in negative direction at
low speed.

After reaching the rising edge of the HmRef signal, the Motor stops.
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6098h = 29
Home: home switch (HmRef)
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching negative limit switch:

Home switch
Negative limit switch CREC)
O

@’ff/ A AIAIIISISY, (2

Motion Profile

&

[ ]

Home switch

Negative limit switch

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.

If the Motor does not reach the limit switch, it decelerates and continues to run in negative direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor changes to run in positive direction at
low speed, and stops at the rising edge of the HmRef signal.

e Deceleration point signal inactive at homing start, reaching negative limit switch:

Home switch
Negative limit switch o o
O

C— 1

@ﬁff 7 zzzzzzzz2222227)

Motion Profile

U

Home switch

o

Negative limit switch

i

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in positive direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and changes to run in
negative direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in positive direction at
low speed, and stops at the rising edge of the HW signal.
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e Deceleration point signal active at homing start:

Home switch
Negative limit switch CI)
O

Motion Profile

@?J/ T (7777

[ ]

Home switch

Negative limit switch

The HmRef signal is active initially, and the Motor directly starts homing in negative direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor changes to run in positive direction at
low speed.

After reaching the rising edge of the HmRef signal, the Motor stops.

6098h = 30
Home: home switch (HmRef)
Deceleration point: home switch (HmRef)

e Deceleration point signal inactive at homing start, not reaching negative limit switch:

Home switch
Negative limit switch SR
O

@?J/ GAIAISIIIIAIIISIY, (A

-

[ ]

Motion Profile

|
|
|
'L
i
|
|

|
T

Home switch

Negative limit switch

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.

If the Motor does not reach the limit switch, it decelerates and continues to run in negative direction at
low speed after reaching the rising edge of the HmRef signal.

After reaching the falling edge of the HmRef signal, the Motor stops.
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e Deceleration point signal inactive at homing start, reaching negative limit switch:

Home switch
Negative limit switch o o

C—

(] (przzzzzzzzzzzz

Motion Profile

S

—

Home switch

Negative limit switch

|

The HmRef signal is inactive initially, and the Motor starts homing in negative direction at high speed.

If the Motor reaches the limit switch, it automatically changes to run in positive direction at high
speed.

After reaching the rising edge of the HmRef signal, the Motor decelerates and changes to run in
negative direction at low speed.

After reaching the falling edge of the HmRef signal, the Motor stops.

e Deceleration point signal active at homing start:

Home switch
Negative limit switch o o
O

1

@?f/ T 77777777, ([2777)

Motion Profile

|t

Home switch

Negative limit switch

The HmRef signal is active initially, and the Motor directly starts homing in negative direction at low
speed.

After reaching the falling edge of the HmRef signal, the Motor stops.
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6098h = 33
Home: the Motor C-pulse signal

Deceleration point: None

C—— 1

@’ L (A
Motion Profile EA'—Ll
I

C-pulse signal

The Motor runs in negative direction at low speed, and stops at the first Motor C-pulse signal.

6098h = 34
Home: the Motor C-pulse signal

Deceleration point: None

C—— 1

@’f/fff’////ﬁff’f/f/ (Ezzzzzzzz24)
Motion Profile I'—Lhi
I

C-pulse signal

The Motor runs in positive direction at low speed, and stops at the first Motor C-pulse signal.

6098h=35
Home: the current position

Deceleration point: None

C_ 1

@f///////ﬂff///// (zzzzzzz20)

Motion Profile

The current position is the home. The Motor starts homing after the homing signal is triggered. (Control
word 6040h: 0xOF — 0x1F)
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6.6 Velocity Control
6.6.1 Profile Velocity (PV) Mode

In this mode of operation, the host controller gives the target speed, acceleration, and deceleration to the
Drive. Speed control and torque control are performed by the Drive.

Block Diagram

Target velocity (60FFh) -
Velilr?fi'tty [Vel. unit] | Velocity gear ratio [inc/s]
function "| 6094-01h:6094-02h
Max profile velocity (607Fh)
Profile acceleration (6083h) _ L’z';ca'r%
Profile deceleration (6084h) Accﬁ':;iatt'on [Acc. unit] | Acceleration gear ratio [10° [inc/s*] Position \(lg(lj%eDh)
function "] 6097-01h:6097-02h o trajecto o | Speed ) Torque
Quick stop deceleration (6085h) gerJ1eratE>yr | control control

Controlword (6040h)

\ 4

I

: . |

Quick stop option code (605Ah) |
Motion profile type (6086h) » : @

Profile jerk (60A4h) - |

|

|

|

«-Torque actual value (6077h)

Y

___________________________________ N — — — —

-« Velocity actual value (606Ch) Speed gear ratio

T T T T T T T T T T T T T T T T ] 6094-02h:6094-01h [~~~ T T~ G
Velocity window (606Dh) Position | |
¢ limit output | I
Target reached in Velocity + | |
qStatusword (6041h) _ _| Velocity window | 4 _| reached o | |
time (606Eh) window |
comparator Position actual |
internal value
¢ Position actual value (6064h) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ | Position gear ratio | o (60630) _ _ _|!
6093-01h:6093-02h
Speed Limit

The speed limit is determined by the smaller of 6080h value and 607F value.

Relevant Objects
Object Bit | Name Value | Description
0 Disabled
0 Switch on
1 Enabled
0 Disabled
1 Enable voltage
1 Enabled If Bit0 to Bit3 are all 1, the Drive
6C(;):érholword 0 Disabled | Starts running.
2 Quick stop
1 Enabled
0 Disabled
3 Enable operation
1 Enabled
8 Halt 0 Executes or continues operation.
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Object Bit | Name Value | Description
1 Stops the axis according to Halt Option Code
(605Dh)
® Halt (Bit 8 in Controlword) = 0: Target position
0 not reached
® Halt (Bit 8 in Controlword) = 1: Axis
decelerates
10 Target reached — —
® Halt (Bit 8 in Controlword) = 0: Target position
1 reached
Statusword * Halt (Bit 8 in Controlword) = 1: Velocity of
6041h axisis 0
0 Speed is not equal 0
12 Speed
1 Speed is equal 0
0 Homing not completed
15 Homeflag
1 Homing completed
. Data .
Index | Subindex | Name Access Type Unit Range Default
603F | 00 Error Code RO UINT16 - 0 to 65535 0
6040 | 00 Controlword RW UINT16 | - 0 to 65535 0
6041 | 00 Statusword RO UINT16 | - 0 to OXFFFF 0
6060 | 00 Modes of operation RW INT8 - 0to 10 0
6061 | 00 Modes of Operation RO | INTS - 0to 10 0
display
607F | 00 Max Profile Velocity RW | UINT32 Eﬁfsgence 0to 4294967295 | —
Position Actual Internal Encoder -2147483648 to
6063 | 00 Value RO INTSZ 1 it 2147483647 -
- Reference -2147483648 to
6064 | 00 Position Actual Value RO INT32 unit 2147483647 -
. Reference -2147483648 to
60FF | 00 Target Velocity RW INT32 unit/s 2147483647 0
606C | 00 Velocity Actual value RO INT32 Er?;‘tzence - -
6077 | 00 Torque actual value RO INT16 0.1% -5000 to 5000 0
60E0 | 00 Positive Torque Limit | oy | yiNT16 | 0.1% 0 to 65535 -
Value
60E1 | 00 Negative Torque Limit 1 vy | yiNT16 | 0.19% 0 to 65535 -
Value
31CD | 00 Toraue Command Filter | gy | iNT32 | 0.01ms 0 to 2500 50
31CA | 00 Speed Loop Gain RW INT32 rad/s 1 to 10000 500
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Index | Subindex | Name Access "l]?;t; Unit Range Default
31CB | 00 ?f’;zd Loop Integral RW | INT32 | o0.1ms 1 to 5000 125
31D4 | 00 Speed Feedforward RW INT32 % 0to 100 0
31D5 | 00 Speed Feedforward RW [ INT32 | 0.ams 0 to 640 0
Filter Time
31D6 | 00 Torque Feedforward RW INT32 % 0to 100 0
31D7 | 00 Torque Feedforward RW | INT32 |o0.1ms 0 to 640 0
Filter Time
31FC | 00 Model Following 1 oy | iNT32 | % 20 to 500 100
Control Gain Correction
Model Following
31FE | 00 Control Torque RW INT32 % 0 to 200 100
Feedforward
3201 | 00 Limitfor Load RW | INT32 | rpm 0 to 1000 100
Oscillation Suppression
Internal Torque
00 Feedforward Method RW INT32 B Oto3 0
3169 | 02 Torque Feedforward RW | INT32 | - 0t03 0
Method
03 Speed Feedforward RW INT32 B 0to3 0
Method
Recommended Configuration
RPDO TPDO Remarks
6040h: Controlword 6041h: Statusword Mandatory
60FF: Target Velocity - Mandatory
- 6064h: Position Actual Value Optional
- 606Ch: Velocity Actual value Optional
6083h: Profile Acceleration - Optional
6084h: Profile Deceleration - Optional
6060h: Modes of operation 6061h: Modes of Operation display Optional

6.6.2 Cyclic Synchronous Velocity (CSV) Mode

In this mode of operation, the host controller gives the target speed in 60FFh to the Drive using cyclic
synchronization. Speed control and torque control are performed by the Drive.
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Block Diagram

Torque offset (60B2h)

Velocity offset (60B1h)

Target velocity (60FFh)

+

Quick stop deceleration (6085h)
(or profile deceleration (6084h))

+‘/;\ [Vel. unit]
/

Quick stop option code (605Ah)

¢ Velodity actual value (606Ch)

Velocity window (606Dh)

Target reached in
< Statusword (6041h) _ _|

Velocity window
time (606Eh)

comparator

Speed Limit

Position actual

Position gear ratio
6093-01h:6093-02h

internal value
| (60630 _ _ _|

Velocity gear ratio [inc/s] .
? N > Velocity
6094-01h:6094-02h demand
value +
Po_sition (CoRl) Speed + Torque
traJect(Zry ™| control control
[Acc. unit] | Acceeration gear ratio |10 [inc/s?] | 9&nerator
"] 6097-01h:6097-02h =

A T

> |

|

|

___________________________________ ] N

Velocity gearratio | _ _ _ _ _ _, -
6094-02h:6094-01h [* .
Target | |
* velocity | |
Velocity + : :
reached

window [ |
|
[

The speed limit is determined by the smaller of 6080h value and 607F value.

Relevant Objects
Object Bit | Name Value | Description
0 Disabled
0 Switch on
1 Enabled
0 Disabled
1 Enable voltage
1 Enabled If Bit0 to Bit3 are all 1, the Drive
0 Disabled | Starts running.
Controlword | 2 Quick stop
6040h 1 Enabled
0 Disabled
3 Enable operation
1 Enabled
0 Executes or continues operation.
8 Halt 1 Stops the axis according to Halt Option Code
(605Dh)
10 Target reached 0 Reserved
0 Drive does not follow the target value (position,
12 Drive follows the velocity or torque)
Statusword command value 1 Drive follows the target value (position, velocity
6041h or torque)
0 No following error
13 Following error
1 Following error
15 Homeflag 0 Homing not completed
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Object Bit | Name Value | Description
1 Homing completed
Index | Subindex | Name Access 1]?;;1 Unit Range Default
603F | 00 Error Code RO UINT16 - 0 to 65535 0
6040 | 00 Controlword RW UINT16 | - 0 to 65535 0
6041 | 00 Statusword RO UINT16 - 0 to OXFFFF 0
6060 | 00 Modes of operation RW INT8 - 0to 10 0
6061 | 00 ['\)"izgfasy"f Operation RO INTS - 0t0 10 0
607F | 00 Max Profile Velocity ~ | RW | UINT32 Eﬁft?;ence 0to 4294967295 | —
6063 | 00 \P/c;sILtGi}on Actual Internal RO INT32 Er?i(;oder 221144;1%833631478 to B
6064 | 00 Position Actual Value | RO INT32 Eﬁifterence '22114471‘;83?(’53478 L
60FF | 00 Target Velocity RW | INT32 Efifsgence '22114471‘;83?(’53478 © 1o
606C | 00 Velocity Actual value RO INT32 E:a;‘s;ence - -
6077 | 00 Torque actual value RO INT16 0.1% -5000 to 5000 0
6083 | 00 Profile Acceleration RW | UINT32 Eﬁft‘j;?“"e 0to 4294967295 | 0
6084 | 00 Profile Deceleration RW [ UINT32 | REIIENC® 010 4204967205 | 0
60B1 | 00 Velocity Offset RW | INT32 Eﬁft‘ze“ce '22114471‘;83?5478 o 1
60B2 | 00 Torque Offset RW | INT16 | 0.1% 32768 to +32767 | 0
60E0 | 00 E’/O;I:}é"e Torque Limit 1 oy | UINT16 | 0.1% 0 to 65535 -
60E1 | 00 \'\/'giqj;i"e Torque Limit | vy | UINT16 | 0.1% 0 to 65535 -
31CD | 00 R;‘l“e Command Filter | oy | 1NT32 | 0.01ms 0 to 2500 50
31CA | 00 Speed Loop Gain RW INT32 rad/s 1 to 10000 500
31CB | 00 ?':’r‘;id Loop Integral RW | INT32 | 0.1ms 1 o 5000 125
31D4 | 00 Speed Feedforward RW INT32 % 0to 100 0
31D5 | 00 Speed Feedforward RW [ INT32 | 0.1ms 0 to 640 0
Filter Time
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Index | Subindex | Name Access ]]?;;ae Unit Range Default
31D6 | 00 Torque Feedforward RW INT32 % 0to 100 0
31D7 | 00 Torque Feedforward RW | INT32 | o0.1ms 0 to 640 0
Filter Time
31FC | 00 Model Following |y | INT32 | % 20 to 500 100
Control Gain Correction
Model Following
31FE | 00 Control Torque RW INT32 % 0 to 200 100
Feedforward
3201 | 00 LimitforLoad | oy | INT32 | rpm 0 to 1000 100
Oscillation Suppression
Internal Torque
00 Feedforward Method RW INT32 B Oto3 0
3169 | 02 Torque Feedforward RW | INT32 | - 0to3 0
Method
03 Speed Feedforward RW INT32 B 0to3 0
Method
Recommended Configuration
RPDO TPDO Remarks
6040h: Controlword 6041h: Statusword Mandatory
60FFh: Target Velocity - Mandatory
- 6064h: Position Actual Value Optional
- 606Ch: Velocity Actual value Optional
6060h: Modes of operation 6061h: Modes of Operation display Optional
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6.7 Torque Control
6.7.1 Profile Torque (PT) Mode

In this mode of operation, the host controller gives the target torque in 6071h and torque slope in 6087h to
the Drive. Torque control is performed by the Drive. The Drive regulates the speed when the speed
reaches the limit.

Block Diagram

Target torque (6071h)

- Torque
Torgue slope (6087h) . sgm:nd
Torque (6074h) Torque
trajectory > q

enerator control
Max torque (6072h) 9

A4

Torque limit values (60EOh and 60E1h)

Velocity gear ratio |
6094-02h:6094-01h [

Position actual
internal value

Position gear ratio la (6063h) _ __
6093-01h:6093-02h

—_—— -

Speed Limit
The speed limit is determined by the smaller of 6080h value and 607F value.

Relevant Objects
Object Bit [ Name Value | Description
Switch 0 Disabled
0
on 1 Enabled
Enable 0 Disabled
1
voltage | 5 Enabled
: If Bit0 to Bit3 are all 1, the Drive starts running.
Controlword 2 Quick 0 Disabled
6040h StOp 1 Enabled
Enable 0 Disabled
3 .
operation | 4 Enabled
0 Executes or continues operation.
8 Halt
1 Stops the axis according to Halt Option Code (605Dh)
¢ Halt (Bit 8 in Controlword) = 0: Target position not
0 reached
Statusword |, | Target * Halt (Bit 8 in Controlword) = 1: Axis decelerates
6041h reached —— —
1 ® Halt (Bit 8 in Controlword) = 0: Target position reached
® Halt (Bit 8 in Controlword) = 1: Velocity of axis is 0
Document Version: V1.01 © 2019 ESTUN Automation Co., Ltd. All right reserved. 6-69

(Dec, 2019)



Summa Series Servodrive Product Manual

CiA402 Drive Profile

Object Bit [ Name Value | Description
12 | - 0 Reserved
13 | - 0 Reserved
0 Homing not completed
15 | Homeflag
1 Homing completed
Index | Subindex | Name Access | Data Type [ Unit Range Default
603F | 00 Error Code RO UINT16 - 0 to 65535 0
6040 | 00 Controlword RW UINT16 - 0 to 65535 0
6041 | 00 Statusword RO UINT16 - 0 to OXFFFF 0
6060 | 00 Modes of operation RW INT8 - 0to10 0
6061 | 00 Modes of Operation | oy | |\Tg - 01010 0
display
6071 | 00 Target Torque RW INT16 0.1% -32768 to +32768 | O
6072 | 00 Target Demand RO INT16 0.1% - -
Value
6074 | 00 Target Demand RO | INTL6 0.1% - -
Value
6077 | 00 Torque actual value RO INT16 0.1% -5000 to 5000 0
607F | 00 Max Profile Velocity | RW | UINT32 Eﬁft‘ze“ce 0to 4294967295 | —
6087 | 00 Velocity Actual RO INT32 Re_ference 3 B
value unit/s
31CD | 00 Torque Command | gy | |NT32 0.01ms 0 to 2500 50
Filter Time
31CA | 00 Speed Loop Gain RW INT32 rad/s 1 to 10000 500
31CB | 00 ?ﬁ’;id Loop Integral | oy | |NT32 0.1ms 1 o 5000 125
Recommended Configuration
RPDO TPDO Remarks
6040h: Controlword 6041h: Statusword Mandatory
6071h: Target Torque - Mandatory
6087h: Target Slope - Optional
- 6064h: Position Actual Value Optional
- 606Ch: Velocity Actual value Optional
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RPDO

TPDO

Remarks

6077h: Torque actual value Optional

6060h: Modes of operation

6061h: Modes of Operation display Optional

6.7.2 Cyclic Synchronous Torque (CST) Mode

In this mode of operation, the host controller gives the target torque in 6071h to the Drive using cyclic

reaches the limit.

Block Diagram

Speed Limit

Torque offset (60B2h)

+

Target torque (6071h) t
Torque
Max torque (6072h) . fulr;r::“tlitm

Torque
demand
value
(6074h)

synchronization. Torque control is performed by the Drive. The Drive regulates the speed when the speed

» | Torque

Torque limit values (60EOh and 60E1h)

_, Torque actual value (6077h)

limit

< Velocity actual valye (606Ch) _

-2 aidl Vale

Velocity gear ratio |

6094-02h:6094-01h [

Position gear ratio
6093-01h:6093-02h

Position actual
internal value
(6063h) _ _ _ _

—_—————

The speed limit is determined by the smaller of 6080h value and 607F value.

Relevant Objects
Object Bit | Name Value | Description
0 Disabled
0 Switch on
1 Enabled
0 Disabled
1 Enable voltage
1 Enabled | ¢ gt to Bit3 are all 1, the Drive starts
; running.
Controlword . 0 Disabled J
6040h 2 Quick stop
1 Enabled
0 Disabled
3 Enable operation
1 Enabled
0 Executes or continues operation.
8 Halt
1 Stops the axis according to Halt Option Code (605Dh)
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Object Bit | Name Value | Description
10 Target reached 0 Reserved
0 Drive does not follow the target value (position, velocity
12 Drive follows the or torque)
command value 1 Drive follows the target value (position, velocity or
Statusword torque)
6041h 0 No following error
13 Following error
1 Following error
0 Homing not completed
15 Homeflag
1 Homing completed
. Data .
Index | Subindex | Name Access Type Unit Range Default
603F | 00 Error Code RO UINT16 - 0 to 65535 0
6040 | 00 Controlword RW UINT16 - 0 to 65535 0
6041 | 00 Statusword RO UINT16 - 0 to OXFFFF 0
6060 | 00 Modes of operation RW INT8 - 0to 10 0
6061 | 00 Modes of Operation | oy | |8 - 0to 10 0
display
606C | 00 Velocity Actual value | RO INT32 E:a;‘s;ence - -
6071 | 00 Target Torque RW INT16 0.1% -32768 to +32768 | O
6074 | 00 Target Demand Value | RO INT16 0.1% - -
6077 | 00 Torque actual value RO INT16 0.1% -5000 to 5000 0
60B2 | 00 Torque Offset RW INT16 0.1% —32768 to +32767 | 0
60E0 | 00 Positive Torque LImit | oy | UiNT16 | 0.1% 0 to 65535 -
Value
60EL | 00 Negative Torque LImit | vy | UiNT16 | 0.1% 0 to 65535 -
Value
Torque Command
31CD | 00 ) . RW INT32 0.01ms 0 to 2500 50
Filter Time
31CA | 00 Speed Loop Gain RW INT32 rad/s 1 to 10000 500
31CB | 00 ?E’;eed Loop Integral | gy | INT32 0.1ms 1 to 5000 125
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Recommended Configuration

RPDO TPDO Remarks
6040h: Controlword 6041h: Statusword Mandatory
6071h: Target Torque - Mandatory
- 6064h: Position Actual Value Optional

- 606Ch: Velocity Actual value Optional

- 6077h: Torque actual value Optional
6060h: Modes of operation 6061h: Modes of Operation display Optional

6.8 Torque Limits

The following figure shows the block diagram for the torque limits. The torque is limited by the objects

60EOh and 60E1h.
‘ ‘ ‘ Torque limits
Torque —| o -
‘ ‘ ‘ Torque offset
60EOh 60E1h
Positive Torque Negative Torque
Limit Value Limit Value A

+
" Position Velocity [ Torque
Position demand value—=> "1 ™ control e control

Positive Torque Limit Value (60EQh)

This object sets the positive torque limit. Set the value in units of 0.1% of the Motor rated torque.

The positive torque limit value is the smaller of 6072h and 60EOh.

Index | Subindex | Name Access | Data Type | Unit | Range Default

60E0 | 00 PosTorLimit | RW UINT16 - 0 to 3000 | 3000

Negative Torque Limit Value (60E1h)

This object sets the negative torque limit. Set the value in units of 0.1% of the Motor rated torque.

The negative torque limit value is the smaller of 6072h and 60E1h.

Index | Subindex | Name Access | Data Type | Unit | Range Default

60E1 | 00 NegTorLimit | RW UINT16 - 0 to 3000 | 3000
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6.9 Digital and Remote I/O Signals

Digital Inputs (60FDh)

This object gives the status of the digital inputs to CN1 on the Drive.
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
60FDh | 0 Digital Inputs | UINT32 RO Yes -
Bit Signal Description
0 NOT 0: Switched off; 1: Switched on
1 POT 0: Switched off; 1: Switched on
2 Home switch 0: Switched off; 1: Switched on
3to15 - Reserved
16 CN1-14 0: Switched off (Active); 1: Switched on (Inactive)
17 CN1-15 0: Switched off (Active); 1: Switched on (Inactive)
18 CN1-16 0: Switched off (Active); 1: Switched on (Inactive)
19 CN1-17 0: Switched off (Active); 1: Switched on (Inactive)
20 CN1-18 0: Switched off (Active); 1: Switched on (Inactive)
21t035 | - Reserved

L]

NOTE

will ignore its status.

If the corresponding bit of Pn509 and Pn510 has been set to Remote, the
input signal on CN1 terminal is only used as remote input IO, and the Drive

Digital Outputs (60FEh)

This object controls the status of both general-purpose output signals and remote output signals from CN1
on the Drive. 60FE-01h is used to control the status of the output signals. 60FE-02h determines which

output signals in subindex 1 are enabled.

The Bit16 to Bit19 in 60FE-01h can only assign to the general-purpose output signals on CN1, and set the
Bit mask (60EF-02h) to 1 for enabling them. And then, according to the settings of Pn509 and Pn510 to
allocate the desired signals, also you can choose whether to reverse them by the setting of Pn516 and

Pn517.

For the bits transmitted on the bus, you also need to set Pn512 and Pn513 to enable it.

The Bit24 to Bit27 in 60FE-01h can assign to the remote output signals on CN1, and according to the
setting of Pn511 to allocate the desired signals, using as a remote 10 for the master station.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 Digital outputs | UINT8 RO No 2
60FEh
, 0 to OXFFFFFFFF
1 Physical outputs | UINT32 RW Yes Default: 0
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Index | Subindex | Name Data Type | Access | PDO Mapping | Value
2 Bit mask UINT32 |RW | Yes AL

Bit Signal Description

O0to 15 - Reserved

16 CN1-14 0: Switched off (Active), 1: Switched on (Inactive)

17 CN1-15 0: Switched off (Active), 1: Switched on (Inactive)

18 CN1-16 0: Switched off (Active), 1: Switched on (Inactive)

19 CN1-17 0: Switched off (Active), 1: Switched on (Inactive)

20 CN1-18 0: Switched off (Active), 1: Switched on (Inactive)

21t023 | - Reserved

24 CN1-6, 7 Remote0

25 CN1-8,9 Remotel

26 CN1-10, 11 Remote2

27 CN1-12, 13 Remote3

28t031 | - Reserved

6.10 Touch Probe

You can latch the feedback position with the following trigger events.

e Trigger with Touch Probe Input 1 (EXT1 signal)
e Trigger with Touch Probe Input 2 (EXT2 signal)

e Trigger with encoder zero signal (phase C)

The following two touch probe latches can be used at the same time.

e Touch Probe Input 1

— Latch control object: 60B8h (bits 0 to 7)
— Latch status object: 60B%h (bits 0 to 7)
- The latched position is always stored in touch probe 1 position value (60BAh and 60BBh).

- Trigger signal: Encoder zero signal or EXT1 signal

e Touch Probe Input 2

— Latch control object: 60B8h (bits 8 to 15)
— Latch status object: 60B9h (bits 8 to 15)
- The latched position is always stored in touch probe 2 position value (60BCh and 60BDh).

- Trigger signal: Encoder zero signal or EXT?2 signal

The relevant objects used in this function are as following:
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Index | Subindex | Name Access | Data Type | PDO Mapping | Default

60B8 | 00 Touch Probe Function RW UINT16 Yes -

60B9 | 00 Touch Probe Status RO UINT16 Yes -

60BA | 00 Touch Probe Pos 1 Pos RO INT32 Yes 3
Value

60BB | 00 Touch Probe Neg 1 Pos RO INT32 Yes 3
Value

60BC | 00 Touch Probe Pos 2 Pos RO INT32 Yes B
Value

60BD | 00 Touch Probe Neg 2 Pos RO INT32 Yes 3

Value

The examples of execution procedure for a Touch Probe are as following:

e Single Trigger Mode (60B8h bit1=0, or bit9=0)

60B8h bit0
(bit8)
60B8h bit4 |
(bit12) _|
Latch start \ Latch start \
60B9h bit0 ,'
(bit8) i j
60B9h bitl vI r’ ﬂ
(bit9) b b
60BAh i >< — i .
(60BCh) Latched position 1 i >< Latched position 3

Probe input |_| m |;| H

e Continuous Trigger Mode (60B8h bitl=1, or bit9=1)
60B8h bit0
(bit8)

60B8h bit4 |
(bit12) :
\ <+
Latch start

60B9h bit0
(bit8)

60B9h bitl
(bit9)

/
/
/
60BAh ! >< >< /
I Latched position 1 Latched position 2 Latched position 3
(60BCh) 1 P >< " / e
M 7 7
i/ / /
i
i

7
/

60B9h bit7 ! l—_" / y
(bit15) ad
Probe input |_| H |;| H

60B8h: Touch Probe Function

This object sets the touch probes.
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Index | Subindex | Name Access | Data Type | Unit | Range Default

60B8 | 00 Touch Probe Function | RW UINT16 - 0to OXFFFF | O

The data description is as following.

Bit Value | Definition
0 Disables touch probe 1.
° 1 Enables touch probe 1.
0 Single Trigger Mode (Latches the position at the first trigger event).
. 1 Continuous Trigger Mode (Latches the position every trigger event).
0 Triggers on probe 1 input (CN1-1, EXT1 signal).
? 1 Triggers on encoder zero signal (phase C).
3 0 Reserved
0 Disables the sampling at the rising edge of touch probe 1 input
) 1 Enables the sampling at the rising edge of touch probe 1 input
0 Disables the sampling at the falling edge of touch probe 1 input
° 1 Enables the sampling at the falling edge of touch probe 1 input
6,7 0 Reserved
0 Disables touch probe 1.
° 1 Enables touch probe 1.
0 Single Trigger Mode (Latches the position at the first trigger event).
° 1 Continuous Trigger Mode (Latches the position every trigger event).
0 Triggers on probe 2 input (CN1-3, EXT2 signal).
10 1 Triggers on encoder zero signal (phase C).
11 0 Reserved
0 Disables the sampling at the rising edge of touch probe 2 input
. 1 Enables the sampling at the rising edge of touch probe 2 input
0 Disables the sampling at the falling edge of touch probe 2 input
s 1 Enables the sampling at the falling edge of touch probe 2 input
14,15 |0 Reserved

60B9h: Touch Probe Status

This object gives the status of the touch probes.

Index | Subindex | Name Access | Data Type | Unit | Range | Default

60B9 00 Touch Probe Status RO UINT16 - - -
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Bit Value | Definition
0 Touch probe 1 is disabled.
° 1 Touch probe 1 is enabled.
0 No latched position of the rising edge is stored for touch probe 1.
. 1 A latch position of the rising edge is stored for touch probe 1.
0 No latched position of the falling edge is stored for touch probe 1.
? 1 A latch position of the falling edge is stored for touch probe 1.
3to5 0 Reserved
6.7 0to3 Record the number of the touch probe 1 executions in the Continuous Trigger
' Mode. Values are cycled between 0 and 3.
0 Touch probe 2 is disabled.
° 1 Touch probe 2 is enabled.
0 No latched position of the rising edge is stored for touch probe 2.
° 1 A latch position of the rising edge is stored for touch probe 2.
0 No latched position of the falling edge is stored for touch probe 2.
10 1 A latch position of the falling edge is stored for touch probe 2.
111013 | O Reserved
14 15 0 Record the number of the touch probe 2 executions in the Continuous Trigger

Mode. Values are cycled between 0 and 3.

60BAh: TouchProbePos1PosValue

This object gives the latched position of the rising edge for touch probe 1.

Index | Subindex | Name Access | Data Type | Unit | Range | Default

60BA | 00 TouchProbePos1PosValue | RO INT32 - - -

60BBh: TouchProbeNeg1PosValue

This object gives the latched position of the falling edge for touch probe 1.

Index | Subindex | Name Access | Data Type | Unit | Range | Default

60BB | 00 TouchProbeNeglPosValue | RO INT32 - - -

60BCh: TouchProbePos2PosValue

This object gives the latched position of the rising edge for touch probe 2.
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Index | Subindex | Name Access | Data Type | Unit | Range | Default

60BC | 00 TouchProbePos2PosValue | RO INT32 - - -

60BDh: TouchProbeNeg2PosValue

This object gives the latched position of the falling edge for touch probe 2.

Index | Subindex | Name Access | Data Type | Unit | Range | Default

60BD | 00 TouchProbeNeg2PosValue | RO INT32 - - -

Pn331, Pn332

You can allocate the touch probe functions by Pn331, and set Touch Probe Digital Input Filtering Time by
Pn332. The relevant parameters are as following:

NO. Name Range Unit Default | When Enabled
Touch Probe 1 signal

PN33L0° | Allocated Pin Number Oto2 - 0

After restart

Touch probe 2 Signal

PN33L1 1 Allocated Pin Number Oto2 B !

pn3g2 | Touch Probe Digital Input | 1 1609 10ns |0 Immediately
Filtering Time

Pn333

You can select whether to invert the Touch Probe 1 and Touch Probe 2 signals through the parameter
Pn333. In General, it needs to be set according to the actual input signal level.

Parameter | Setting Meaning When Enabled
0 Do not invert Touch Probe 1 signal (take effective
when low level)
Pn333.0
1 Invert Touch Probe 1 signal (take effective when
high level)
After restart
0 Do not invert Touch Probe 2 signal (take effective
when low level)
Pn333.1
1 Invert Touch Probe 2 signal (take effective when
high level)
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6.11 Soft Limit Function

This object defines the absolute positions of the limits to the target position (position demand value).

Every target position is checked against these limits.

The limit positions are specified in user-defined position reference units, the same as for target positions,

and are always relative to the machine home position.

The limit values are corrected internally for the home offset as given below. The target positions are

compared with the corrected values.

e Corrected minimum position limit = Min position limit — Home offset (607Ch)

e Corrected maximum position limit = Max position limit — Home offset (607Ch)
The software position limits are enabled at the following times:

e When homing is completed

o When an absolute encoder is connected

The software limits are enabled if Min position limit < Max position limit.

Index | Subindex | Name Access ?;;ae Unit | Range Default
00 Software position | RO UINT8 - 0 to 65535 0
. T -2147483648 to
607D | 01 Min position limit | RW INT32 - 2147483647 -
T -2147483648 to
02 Max position limit [ RW INT32 - 2147483647 -
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Chapter 7 Application Functions

7.1 Power Supply

The main circuit and control circuit of the Drive can be operated with AC or DC power input. When AC
power input is selected, single- phase or three phase power input can be used. You shall to set the
parameter Pn007.1 and Pn007.3 (use AC power input) according to the applicable power supply.

Parameter | Setting | Meaning When Enabled
Use a single-phase AC power supply.
0 NOTE: for the Drives of ED3S-15A* and ED3S-
30A¥*, this setting is unavailable.
Pn007.1 1
[Default] Use a three-phase AC power supply. After restart
2 Use a DC power supply.
0 AC power supply frequency is 50Hz.
Pn007.3
1 AC power supply frequency is 60Hz.

An alarm A.24 (Main Circuit Power Supply Wiring Error) may be occurred if the setting of Pn007.1 be
consonant with not match the applicable power supply.

A\

WARNING

m  Connect to the specified terminal for power supply:

In the case of an AC power supply, connects it to the L1, L2, L3
terminals and L1C, L2C terminals.
In the case of a DC power supply, connects P2 terminal to the positive
pole, and connects N terminal to negative pole.
m  Be sure to set Pn007.1=2 before using a DC power supply, in case
damaging the internal components of the Drive.

Set the fuse on the power supply wiring when using a DC power supply.

= Since the Drive does not perform regenerative processing when using
the DC power input, perform regenerative energy processing on the
power supply side.
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7.2 Motor Rotation Direction

Only the rotation direction of the Motor can be switched without changing the reference pulse to the

The standard setting for Forward Rotation is counterclockwise (CCW) as viewed from the Drive end.

Parameter | Setting Reference Diagram
+
i Torgue reference Encoder pulse division output
Forward @ PAO _[[1I1
Reference Mo Phesed
cow Rotation PBO advanced
speed
0:
CCw=Forward .
Torque reference Lo
é Encoder pulse division output
Phase A
§e¥erse @ PrO TUU gvanced
ererence
PBO
<Rgtation
Cw
speed
Pn001.0
+, Torque reference Lo
é Encoder pulse division output
Forward @ pao 1L
Reference PeO [1ILILT ap(mii :d
cw Rotation speed
1: CW=Reverse
+
i Torque reference Encoder pulse division output
Phase A
Reverse @ PAO T Lavanced
Reference PO [T
CCW Rotation speed

NOTE: The torque reference and Motor speed in the above table indicate the tracking waveform in ESViewV4.
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7.3 Overtravel Limit

7.3.1 Function Description

Overtravel is a safety function of the Drive that forces the Motor to stop in response to a signal input from
a limit switch that is activated when a moving part of the machine exceeds the safe range of movement.

The overtravel signals include the P-OT (Forward Drive Prohibit) and the N-OT (Reverse Drive Prohibit)
signals.

You use the P-OT and N-OT signals to stop the machine by installing limit switches at the positions
where you want to stop the machine that is operated by the Motor.

An example of wiring for the P-OT signal and the N-OT signal is shown in Figure 7-1.

Figure 7-1 Wiring diagram for the overtravel
-«—Motor forward direction

:[[i II:'—!l ! Drive

Motor
Limit Limit| N-OT
switch  switch 15
P-OT
> 16

Using the overtravel function is not necessary for rotating applications such as rotary tables and
conveyors. No wiring for overtravel input signals is required.

m  To prevent accidents that may result from contact faults or
disconnections, use normally closed limit switches.
Moreover, never change the default settings of the polarity of the
overtravel signals (P-OT and N-OT).
CAUTION = When using the Motor on a vertical axis, the workpiece may fall in the

overtravel condition. To prevent this, always set the zero clamp after
stopping with Pn003.1=2.

7.3.2 Connecting the Overtravel Signal

To use the overtravel function, connect the following overtravel limit switch input signal terminals.

Type Name Pin Setting Meaning
ON Forward run allowed. Normal operation status.
P-OT CN1-16
OFF Forward run prohibited. Forward overtravel.
Input
ON Reverse run allowed. Normal operation status.
N-OT CN1-15
OFF Reverse run prohibited. Reverse overtravel.
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7.3.3 Enabling/Disabling the Overtravel Signal

Parameters can be set to disable the overtravel signal. If the parameters are set, there is no need to wire
the overtravel input signal.

Parameter | Setting | Meaning When Enabled
0 Inputs the Forward Drive Prohibited (P-OT) signal from
CN1-16. [Default]
Pn000.1
Disables the Forward Drive Prohibited (P-OT) signal.
1 -
(Always allow forward rotation)
After restart
0 Inputs the Reverse Drive Prohibited (N-OT) signal from
CN1-15. [Default]
Pn000.2
1 Disables the Reverse Drive Prohibited (N-OT) signal.

(Always allow reverse rotation)

In addition, you can disable the overtravel limit function by not set the values 1 and 2 to parameter Pn509
(not allocate the P-OT signal and N-OT signal).

7.4 Motor Stop Methods

There are four methods to stop the Motor when an alarm (Gr.1 or Gr.2) occurs, in Safe state, or Servo

OFF.
Stop method Meaning
Stop by dynamic brake Th_e electric circuits are internally connected to stop the Motor
quickly.
Coast to a stop The Motor stops naturally due to friction during operation.
Reverse brake Emergency stop torque is used to decelerate the Motor to a stop.

Do not stop, regard as a

. Regards Alarms as the Warnings, and the Motor will not be stopped.
warning

There are four ways of states after the Motor is stopped:

Motor after Stopping Meaning

The Drive does not control the Motor (The machine will move in
Coast

response to a force from the load).
Dynamic Brake (DB) The electric circuits are internally connected to hold the Motor.

A position loop is created and the Motor remains stopped at a position

Zero clamping reference of 0. (The current stop position is held.)

Operation The state in which the Drive continues to control the Motor.
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7.4.1 Motor Stop Methods for Gr.1 Alarms, Safety State and Servo OFF

You can select the Motor stopping methods for Gr.1 Alarms occur, in Safe state and Servo OFF by setting
the parameter Pn003.0.

Parameter | Setting Stop Method After Stopping | When Enabled
0 [Default] | Stop by dynamic brake | Coast

Pn003.0 1 Stop by dynamic brake | Dynamic Brake | After restart
2 Coast to a stop Coast

7.4.2 Motor Stop Methods for Overtravel

You can select the Motor stopping methods for an overtravel occurs by setting the parameter Pn003.1.

Parameter | Setting Stop Method After Stopping | When Enabled
0 [Default] | Stop by dynamic brake | Coast
1 Stop by dynamic brake | Dynamic Brake
Pn003.1 After restart
2 Reverse brake Zero clamping
3 Reverse brake Coast

NOTE: the speed reference is set to 0 during the reverse brake, so that the soft stat function is unavailable. In
addition, you shall set a reverse brake torque for stopping the Motor (Pn405).

7.4.3 Motor Stop Methods for Gr.2 Alarms

You can select the Motor stopping methods for Gr.2 Alarms occur by setting the parameter Pn004.0.

warning

Parameter | Setting Stop Method After Stopping When Enabled
0 .
[Default] Stop by dynamic brake | Coast
1 Stop by dynamic brake | Dynamic Brake
2 Coast to a stop Coast
Pn004.0 After restart
3 Reverse brake Dynamic Brake
4 Reverse brake Coast
5 Do not stop, regard as a Operation

NOTE: Even if set the parameter Pn004.0 to 5 (Do not stop, regard as a warning), you need to manually reset the
system after troubleshooting.
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7.4.4 Reverse Brake Torque Limit Setting

If Pn004.0 is set to 3 or 4, the Motor will be decelerated to a stop using the torque set in Pn405 as the
maximum torque.

Parameter

Name Range Unit | Default | When Enabled

Pn405

Reverse Brake Torque Limit 0to350 | % 300 Immediately

e This setting is a percentage of the rated torque (i.e., the rated torque is
100%).

e The default setting is 800%. This setting is large enough to allow you to
operate the Motor at the maximum torque. However, the maximum
emergency stop torque that you can actually use is the maximum torque
of the Motor.

7.5 Holding Brake

7.5.1 Function Description

A holding brake is used to hold the position of the moving part of the machine when the Drive is turned
OFF so that moving part does not move due to gravity or an external force.

You can use the brake that is built into a Motor with a Brake, or you can provide one on the machine.

The holding brake is used in the following cases.

Shaft with External

Vertical Axis Feres Salise
Motor Moving part of machine
Holding Brake Motor

Prevents the moving part from
L falling due to gravity when the
power supply is OFF.

External force

Holding Brake

Moving part of machine —

Prevents the moving part from
moving due to an external force.

IMPORTANT

The brake built into a Motor with a Brake is a de-energization brake. It is
used only to hold the Motor and cannot be used for braking. Use the holding
brake only to hold a Motor that is already stopped.
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7.5.2 Brake Operating Sequence

You must consider the time required to release the brake and the time required to brake to determine the
brake operation timing, as described below.

’ Servo ON command ‘ Servo OFF Servo ON Servo OFF
Power not - Power not
’ Motor power status ‘ supplied Power supplied «(3) supplied
A y
] /BK (Brake) signal \ OFF ON OFF
| |
| >
Brake contact section 1 Y
Brak lied. Brake rel . i
(Iining) rake applie rake released i | Brake applied.
»(1)F #(1)%

’ Speed reference ‘

’ Motor Speed ‘

(1): The brake delay times for Motors with Holding Brakes.

(2): Before you output a reference from the host controller to the Drive, wait for at least 50 ms plus the time required
to release the brake after you send the S-ON command.

(3): Use Pn506 (Servo OFF Waiting Time), Pn507 (Brake Enable Speed Threshold), and Pn508 (Brake Enable
Waiting Time) to set the timing of when the brake will operate and when the servo will be turned OFF.

signal is turned ON until the brake is actually released.

NOTE e Time Required to Brake: The time from when the /BK (Brake) signal is
turned OFF until the brake actually operates.

I_!!] e Time Required to Release Brake: The time from when the /BK (Brake)

7.5.3 /BK (Brake) Signal

The /BK signal is turned OFF (to operate the brake) when the Servo is turned OFF or when an alarm is
detected. You can adjust the timing of brake operation (i.e., the timing of turning OFF the /BK signal)
with the Servo OFF Waiting time (Pn506).

Type Signal Pin Signal Status Meaning

ON Releases the brake.
Output /BK Allocated by Pn511

OFF Activates the brake.

The /BK signal is not allocated in default setting, set its allocation in Pn511.

Parameter | Setting | + Pin | - Pin Meaning

Pn511.0 4 CN1-6 | CN1-7 [ The/BK signal is output from CN1-6 and CN1-7.
Pn511.1 4 CN1-10 | CN1-11 | The /BK signal is output from CN1-10 and CN1-11.
Pn511.2 4 CN1-12 | CN1-13 | The /BK signal is output from CN1-12 and CN1-13.
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7.5.4 Output Timing of /BK Signal when Motor is Stopped

When the Motor is stopped, the /BK signal turns OFF as soon as the S-OFF (Servo OFF) command is
received. Use the servo OFF delay time (Pn506) to change the timing to turn OFF power supply to the
Motor after the S-OFF command is input.

’ /S-ON ‘ Servo ON | Servo OFF Servo ON

. ON OFF ON
’ /BK Slgnal (Brake released) (Brake applied) L_(Brake released)
’ Motor power status ‘ P:l]"l’)irlizgt | Power supplied Ps‘)ferlizgt
-+ Pn506/«- -+ Pn505<-
Parameter | Name Range Unit | Default | When Enabled
Pn505 Servo ON Waiting Time -2000 to 2000 | ms 0 Immediately
Pn506 Servo OFF Waiting Time 0 to 500 10ms | 0 Immediately

Set Pn505 as a positive value, when S-ON command is received, the /BK signal will be output first, and then power
supplied to the Motor after waiting for this setting.

Set Pn505 as a negative value, when S-ON command is received, power supplied to the Motor immediately, and then
output the /BK signal after waiting for this setting.

When the Motor is used to control a vertical axis, the machine moving part may move slightly due to
gravity or an external force.

You can eliminate this slight motion by setting the servo OFF delay time (Pn506) so that power supply to
the Motor is stopped after the brake is applied.

w Power supply to the Motor will be stopped immediately when an alarm occurs,
regardless of the setting of this parameter. The machine moving part may
IMPORTANT move due to gravity or an external force before the brake is applied.
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7.5.5 Output Timing of /BK Signal when Motor is operating

If an alarm occurs or S-OFF command is received while the Motor is operating, the Motor will start
stopping and the /BK signal will be turned OFF. You can adjust the timing of /BK signal output by setting
the Brake Enable Waiting Time (Pn508).

/S-0ON, alarm,
or power OFF Servo ON | Servo OFF

Motor speed

Motor stopped with dynamic
brake or by coasting

'
|
|
|
|
|
|
|
|
|
|
|
|
|
,,,,,,,,, Lo
|
|
|
|
|

|
: ON OFF
/BK SIQnaI (Brake released) (Brake applied)
|

|
}<~~Pn508~~+
|

The /BK signal goes to H level (brake ON) when either of the following conditions is satisfied:

e When the Motor speed falls below the level set in Pn507 after the power to the Motor is turned OFF.
e When the time set in Pn508 is exceeded after the power to the Motor is turned OFF.

Parameter | Name Range Unit | Default | When Enabled
Pn507 Brake Enable Speed Threshold 10t0 100 | 1rpm | 100 Immediately
Pn508 Brake Enable Waiting Time 10to 100 | 10ms | 50 Immediately

7.6 Overload Enhancement

Overload Enhancement function can enhance the Motor load for instantaneous more than 2 times rated
load, which can be used in the conditions that require frequent start and stop.

Set Pn003.3=1 for enabling this function, and it takes effect when the Motor speed is over 30 rpm.

When
Parameter | Settin: Meanin
& & Enabled

0 The overload enhancement function is disabled.
Pn003.3 — After restart

1 The overload enhancement function is enabled.

NOTE: This function is not applicable to EM3A series Motors.
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7.7 Encoder Setting

7.7.1 Absolute Encoder Selection

The absolute encoder records the current position of the stop position even when the power supply is
OFF.

With a system that uses an absolute encoder, the host controller can monitor the current position.
Therefore, it is not necessary to perform an origin return operation when the power supply to the system
is turned ON.

There are two types of encoders for the Motors. The usage of the encoder is specified in Pn002.2.

Parameter | Setting Meaning When Enabled
0 [Default] | Use the encoder as an absolute encoder.
Pn002.2 After restart
1 Use the encoder as an incremental encoder.
The default setting of the Drive uses an absolute encoder. If the Motor
encoder is an incremental encoder, an A47 alarm or an A48 alarm will occur
when the Drive is first powered up.

IMPORTANT  In this case, set Pn002.2=1 and restart the Drive.

7.7.2 Encoder Alarm Resetting

It is necessary to connect a battery case for the absolute encoder, refers to the section Battery Case
Connection in 3.5 Wiring the Encoder.

A48 Alarm Occurred

When the voltage of the encoder battery is lower than 3V, an alarm A48 will occur. In this case, follow the
below methods to troubleshooting.

e Turn ON only the control power supply to the Drive, and then, replace the battery case.
Please contact ESTUN or the Authorized Distributor to purchase a new battery box if necessary.
e Perform the Fn011 on Panel Operator, refers to the section Fn011 (Absolute encoder alarm reset).

e Repower up the Drive, and the alarm A48 no longer occurs indicating the fault has been solved.

A47 Alarm Occurred

When the voltage of the encoder battery is lower than 2.45V, an alarm A47 will occur. In this case, the
multi-turn data in the encoder has been lost, and you shall follow the below methods to troubleshooting.

e Turn ON only the control power supply to the Drive, and then, replace the battery case.
Please contact ESTUN or the Authorized Distributor to purchase a new battery box if necessary.
e Perform the Fn011 on Panel Operator, refers to the section Fn011 (Absolute encoder alarm reset).

e Perform the Fn010 on Panel Operator, refers to the section Fn010 (Absolute encoder multi-turn
reset).

e Repower up the Drive, and the alarm A48 or A47 no longer occurs indicating the fault has been
solved.
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7.7.3 Encoder Divided Pulse Output

Encoder Divided Pulse Output Signals

The encoder divided pulse output is a signal that is output from the encoder and processed inside the
Drive. It is then output externally in the form of two phase pulse signals (phases A and B) with a 90°
phase differential. At the host controller, it is used as the position feedback.

Signal Pin Name Remarks
PAO+ CN1-21 Encoder Divided Pulse | These encoder divided pulse output pins
Output, Phase A output the number of pulses per Motor
PAO- CN1-22 resolution that is set in Pn200 (Pulse Numbers
for PG Frequency Division). The phase
PBO+ CN1-23 i X .
Encoder Divided Pulse | gifference between phase A and phase B is an
PBO- CN1-24 Output, Phase B electric angle of 90<
PCO+ CN1-25 Encoder Divided Pulse | These pins output one pulse every Motor
PCO- CN1-26 Output, Phase C rotation.
Drive Host contoller
CN1
PAO |
Serial data Dividing PBO
circuit
PCO ,

NOTE: Even for reverse operation (Pn001.0=1), the output phase form is the same as shown above.
The output phase form is as shown in Figure 7-2.

Figure 7-2 Output phase form
Forward rotation or movement Reverse rotation or movement
(phase B leads by 90°) (phase A leads by 90°)

‘ 90° 90°
i 4—»'%

Phase A Phase A

| | | |
N [
Phase B ! ! Phase B ! !
= —

Phase C Phase C

\
\

the Motor two or more rotations before you start an origin return.

m If an external encoder is used for the divided pulse output, the setting is
IMPORTANT the same as above.

m If you use the Drive’s Phase-C pulse output for an origin return, rotate
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Divide Pulse Setting

The pulse density set by the parameter Pn200 is converted and output based on the pulse data of the
Motor encoder or an external encoder. The unit is "pulses per 1 revolution".

. When
Parameter | Name Range Unit Default Enabled
PN200 Pulse Numbers for PG 16 to 16384 1pulse | 16384 | After restart
Frequency Division
Pn210.1 External E_ncczger Output Otol - 0 After restart
Pulse Setting

(1): Enables the external encoder (Pn210.0=1 or 2) and then using the external encoder for the divided pulse output.

The number of pulses from the encoder per rotation are processed inside the Drive, divided by the setting
of Pn200, and then output.

Set the number of encoder divided output pulses according to the system specifications of the machine or
host controller.

The setting of the number of encoder output pulses is limited by the resolution of the encoder.

An output example is given below for the PAO (Encoder Pulse Output Phase A) signal and the PBO
(Encoder Pulse Output Phase B) signal when Pn200 is set to 16 (16 pulses output per revolution).

Pn200 = 16

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

PAO Signal
PBO Signal

}4 1 revolution >
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7.8 1/0 Signal Allocations

Functions are allocated to the pins on the I/O signal connector (CN1) in advance. You can change the
allocations and the polarity for some of the connector pins. Function allocations and polarity settings are
made with parameters.

7.8.1 Input Signal A

Allocation Description

llocations

The I/O signal connector (CN1) on the Drive provides five pins (points) for allocating the input signals,

corresponding to the sub-parameters of Pn509 and Pn510, as is shown in Table 7-1.

Table 7-1 Input signals allocated
Parameter Pin Meaning
Pn509.0 CN1-14 Allocated the input signal to CN1-14.
Pn509.1 CN1-15 Allocated the input signal to CN1-15.
Pn509.2 CN1-16 Allocated the input signal to CN1-16.
Pn509.3 CN1-17 Allocated the input signal to CN1-17.
Pn510.0 CN1-18 Allocated the input signal to CN1-18.

IMPORTANT

m If you allocate two or more signals to the same input circuit, a logical OR
of the inputs will be used and all of the allocated signals will operate

accordingly. This may result in unexpected operation.

= Since the pins have priority, only the highest priority pin is in effect if a
signal is repeatedly allocated to multiple pin. The priority of the pins is

arranged from high to low as follows:

ICN1-18 — [CN1-17] —|CN1-16] —|CN1-15 —[CN1-14]

Input Signals

Table 7-2 lists the input signals that can be allocated and their corresponding values. Set the sub-
parameters of Pn509 and Pn510 to use the following values, which means that they are allocated to the
corresponding pins.

Table 7-2 Input signals

Signal Name Value
S-ON Servo ON Input Signal 0
P-OT Forward Drive Prohibit Input Signal 1
N-OT Reverse Drive Prohibit Input Signal 2
P-CL Forward External Torque Limit Input Signal 3
N-CL Reverse External Torque Limit Input Signal 4
G-SEL Gain Selection Input Signal 5
HmRef Homing Input Signal 6
Remote Remoted 10 Input Signal 7
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Allocation Example

The following example shows reversing the P-OT (Forward Drive Prohibit) signal allocated to CN1-14
and the N-CL (Reverse External Torque Limit) signal allocated to CN1-18.

Before change Pn509 =H ———1 Pn510 =H ———4

\J \J
After change Pn509 = H ———4 Pn510 = H ———1

7.8.2 Output Signal Allocations

Allocation Description

The I/O signal connector (CN1) on the Drive provides three pins (points) for allocating the output signals,
corresponding to the parameter PnS511, as is shown in Table 7-3.

Table 7-3 Output signals allocated
Parameter Pin Meaning
Pn511.0 CN1-6, -7 Allocated the output signal to CN1-6, 7.
Pn511.1 CN1-10, -11 Allocated the output signal to CN1-10, 11.
Pn511.2 CN1-12,-13 Allocated the output signal to CN1-12, 13.
If you allocate more than one signal to the same output circuit, a logical OR
of the signals will be output.

IMPORTANT

Output Signals

Table 7-4 lists the output signals that can be allocated and their corresponding values. Set the parameter
Pn511 to use the following values, which means that they are allocated to the corresponding pins.

Table 7-4 Output signals

Signal Name Value
COINVCMP | 2 Coincidence Detecton Output Signa 0
TGON Rotation Detection Output Signal 1
S-RDY Servo Ready Output Signal 2
CLT Torque Limit Detection Output Signal 3
BK Brake Output Signal 4
PGC Motor C-pulse Output Signal 5
oT Overtravel Output Signal 6
RD Motor Excitation Output Signal 7
Document Version: V1.01 © 2019 ESTUN Automation Co., Ltd. All right reserved. 7-14
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Signal Name Value

TCR Torque Detection Output Signal 8

RemoteO Remoted 10 Output Signal 0 9

Remotel Remoted 10 Output Signal 1 A

Remote2 Remoted 10 Output Signal 2 B
Allocation Example

The following example shows reversing the S-RDY (Servo Ready) signal allocated to CN1-12, 13 and the
TGON (Rotation Detection) signal allocated to CN1-10, 11.

Before change Pn511 =H —21 —

\ 4
After change Pn509 =H —12 —
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7.9 Torque Limit

You can limit the torque that is output by the Motor.

There are four different ways to limit the torque. These are described in the following table.

Limit Method Outline Reference

Internal Torque Limits The torque is always limited with the setting of a parameter. 7.9.1

External Torque Limits ﬂpmmwmhmmdwﬂmnmwm@mﬁmmmema 79.2
station.

N . The torque is limited with the settings of objects 60EOh

Limiting torque with o .

EtherCAT command (PosTorLimit) and 60E1h (NegTorLimit) in EtherCAT 6.8
command.

Limiting torque with The torque is limited by the output signal /CLT (Allocated by 79.3

/CLT output signal Pn511).

NOTE: If you set a value that exceeds the maximum torque of the Motor, the torque will be limited to the maximum
torque of the Motor.

7.9.1 Internal Torque Limits

If you use internal torque limits, the maximum output torque will always be limited to the specified
forward torque limit (Pn401) and reverse torque limit (Pn402).

Parameter | Name Range Unit | Default | When Enabled
Pn401 Forward Internal Torque Limit 0to350 | % 300 Immediately
Pn402 Reverse Internal Torque Limit 0to350 | % 300 Immediately

If the setting of Pn401 or Pn402 is too low, the torque may be insufficient for acceleration or deceleration
of the Motor.

Without Internal With Internal
Torque Limits Torque Limits
A  Maximum Torque A Torque Limit

,—Z Speed Speed
}\ Pn401 !

PN402f -~

|
i J
i J

7.9.2 External Torque Limits

You can limit the torque only when required by the operating conditions of the machine by turning a
signal ON and OFF.

You can use this for applications such as stopping on physical contact, or holding a workpiece with a
robot.
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External Torque Limit Reference Signals

The /P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit) signals are used
as the external torque limit reference signals. The /P-CL signal is used for the forward torque limit and the
/N-CL signal is used for the reverse torque limit.

Type | Signal Pin Signal Status | Meaning

Applies the forward external torque limit.
ON (closed) | The torque is limited to the smaller of the

/P-CL settings of Pn401 and Pn403.
Cancels the forward external torque limit.
OFF (open) o .
Allocated by The torque is limited to the setting of Pn403.
Input Pn509 or
Pn510 Applies the reverse external torque limit.
ON (closed) | The torque is limited to the smaller of the
IN-CL settings of Pn402 and Pn404.
Cancels the reverse external torque limit.
OFF (open)

The torque is limited to the setting of Pn404.

Setting the Torque Limits

If the setting of Pn401 (Forward Torque Limit), Pn402 (Reverse Torque Limit), Pn403 (Forward External
Torque Limit), or Pn404 (Reverse External Torque Limit) is too low, the torque may be insufficient for
acceleration or deceleration of the Motor.

Parameter | Name Range Unit | Default | When Enabled
Pn401 Forward Internal Torque Limit 0to350 | % 300 Immediately
Pn402 Reverse Internal Torque Limit 0to350 | % 300 Immediately
Pn403 Forward External Torque Limit 0to350 | % 100 Immediately
Pn404 Reverse External Torque Limit 0to350 | % 100 Immediately

Changes in the Output Torque for External Torque Limits

The following table shows the changes in the output torque when the internal torque limit is set to 300%.
In this example, the Motor direction is set to Pn001.0=0 (Use CCW as the forward direction).

/NCL

/PCL
H Level L Level

T

Pn404 |- ______
Torque\ Torque\
0 0
H Level > >

L PRA0T |-
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/PCL NS

H Level L Level

PN402 |--mmmmmmmmmm oo

. Pn404 I
orque orque

0 \T 0 \_‘
L Level >

Pn403 —t---- =250 Pn403 - 27==0

7.9.3 Limiting torque with /CLT output signal

This following describes the /CLT signal, which indicates the status of limiting the Motor output torque.

Type | Signal Pin Signal Status | Meaning
ON (closed) The Motor output torque is being limited.
Allocated by
Output | /CLT Pn511 The Motor output torque is not being

OFF (open) | }iited.

7.10 Soft Start

The soft start function converts the stepwise speed reference inside the Drive to a consistent rate of
acceleration and deceleration.

The soft start form can be selected by parameter Pn310:
[0] Ramp; [1] S-Curve; [2] Primary filtering; [3] Secondary filtering

The soft start function enables smooth speed control when inputting a stepwise speed reference or when

selecting internally set speeds. Set both Pn306 and Pn307 to “0” for normal speed control. Set these

parameters as follows:

e Pn305: The time interval from the time the Motor starts until the Motor maximum speed is reached.

e Pn306: The time interval from the time the Motor is operating at the Motor maximum speed until it
stops.

Before Soft Start After Soft Start

Motor max. speed —

_ .

,,,,,,,,,,,,,,,,,,,,,,

+Pn306¥  [«Pn307»]

Parameter | Name Range Unit Default | When Enabled
Pn306 Soft Start Acceleration Time | 0 to 10000 ms 0 Immediately
Pn307 Soft Start Deceleration Time | 0 to 10000 ms 0 Immediately
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7.11 SEMI F47 Function

The SEMI F47 function detects an A.D1warning (Undervoltage Warning) and limits the output current if
the DC main circuit power supply voltage to the Drive drops to a specified value or lower because the
power was momentarily interrupted or the main circuit power supply voltage was temporarily reduced.

This function complies with the SEMI F47 standards for semiconductor manufacturing equipment.

You can combine this function with the Momentary Power Interruption Hold Time (Pn538) to allow the
Motor to continue operating without stopping for an alarm or without recovery work even if the power
supply voltage drops.

You can set Pn007.2=1 for slow down the ramp rate of the bus voltage when an undervoltage occurs,
allowing the system to run longer. In addition, you can set the Torque Limit at Main Circuit Voltage Drop
(Pn407), which is a relative percentage of Pn401 (Forward Internal Torque Limit) or Pn402 (Reverse
Internal Torque Limit).

The Drive controls the torque limit for the set time (Pn407) after the Undervoltage warning is cleared.

}47Main circuit power interruption timH

Main circuit input —I— Ii
power supply

Main circuit
bus voltage

Undervoltage

warning (Dl)‘

Torque limit
reference

The output torque is limited to suppress
the drop in the main circuit bus voltage.

Application Functions

Threshold------

I The main circuit bus voltage
increases when the main circuit
power supply recovers.

Torque limit starts.

V \ Pn407
{ ‘ Pn406
0% - - - - - -

Parameter | Name Range Unit Default | When Enabled
Momentary Power Interruption .

Pn538 Hold Time 0to50 lcycle |1 Immediately

Pn406 Torque Limitat Main Circuit | 1,995 | g4 50 Immediately
Voltage Drop
Release Time for Torque Limit .

Pn407 at Main Circuit Voltage Drop 0 to 1000 ms 100 Immediately

IMPORTANT

=  This function handles momentary power interruptions for the voltage and time
ranges stipulated in SEMI F47. An uninterruptible power supply (UPS) is required as
a backup for momentary power interruptions that exceed these voltage and time
ranges.

m  Set the host controller or Drive torque limit so that a torque reference that exceeds

the specified acceleration torque will not be output when the power supply for the

main circuit is restored.

For a vertical axis, do not limit the torque to a value that is lower than the holding

torque.

This function limits torque within the range of the Drive’s capability for power

interruptions. It is not intended for use under all load and operating conditions. Set

the parameters while monitoring operation on the actual machine.

m  You can set the momentary power interruption hold time to increase the amount of
time from when the power supply is turned OFF until power supply to the Motor is
stopped. To stop the power supply to the Motor immediately, use the Servo OFF
command.
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Chapter 8 Trial Operation

8.1 Preparations for Trail Operation

The procedure for trial operation is given below.

Step | Meaning Reference
Installation
1 Install the Motor and Drive according to the installation conditions. First, Chapter 2 Installation

operation is checked with no load. Do not connect the Motor to the machine.

Wiring and Connections
2 Wire and connect the Drive. First, Motor operation is checked without a load. Do
not connect the CN1 connector on the Drive.

Chapter 3Wiring and
Connecting

8.2 Inspections and

3 Confirmations before Trial Operation Confirmations

4 Power ON -

Resetting the Absolute Encoder

If an absolute encoder is used, it is necessary to reset the absolute encoder. 7.7 Encoder Setting

8.2 Inspections and Confirmations

To ensure safe and correct trial operation, check the following items before you start trial operation.

e Make sure that the Drive and Motor are installed, wired, and connected correctly.
e Make sure that the correct power supply voltage is supplied to the Drive.
e Make sure that there are no loose parts in the Motor mounting.

e If you are using a Motor with an Oil Seal, make sure that the oil seal is not damaged. Also make sure
that oil has been applied.

e If you are performing trial operation on a Motor that has been stored for a long period of time, make
sure that all Motor inspection and maintenance procedures have been completed.

e If you are using a Motor with a Holding Brake, make sure that the brake is released in advance. To
release the brake, you must apply the specified voltage of 24 VDC to the brake.

A circuit example for trial operation is provided below.

24 V power supply or
brake power supply

AC DC DC 24V
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8.3 Motor Operation without a Load

You use jogging for trial operation of the Motor without a load.

Jogging is used to check the operation of the Motor without connecting the Drive to the host controller.

The Motor is moved at the preset jogging speed.

A m  During jogging, the overtravel function is disabled.
m  Consider the range of motion of your machine when you jog the Motor.

WARNING

8.3.1 Preparations

Always check the following before you execute jogging.

e The main circuit power supply must be ON.
e There must be no alarms.

e The Servo must not be in Safe State.

e The servo must be OFF.

e The jogging speed must be set considering the operating range of the machine.

The jogging speed is set with the following parameters.

Parameter | Name Range Unit | Default | When Enabled
Pn305 Jogging Speed 0 to 6000 rpm 500 Immediately
Pn306 Soft Start Acceleration Time 0 to 10000 ms 0 Immediately
Pn307 Soft Start Deceleration Time 0 to 10000 ms 0 Immediately

NOTE: for details on soft start setting, refers to the section 7.10 Soft Start.

8.3.2 Applicable Tools

e Use the Panel Operator of the Drive
e Use the ESView V4 (Recommended)

8.3.3 JOG Operation

Use the Panel Operator of the Drive

Before performing the JOG operation by using the Panel Operator, you shall check and set the relevant

parameters properly.

For the method of checking and setting parameters by using the Panel Operator, refers to the section 4.1.4

Parameter Setting Mode.
Following the below steps to jog the Motor.

Step1 Press [M] key several times to select the Utility Function Mode.
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Step2 Press [A] key or [ ¥] key to select the function number Fn002.

Step 3 Press [ €] key, and Panel Operator displays as below.

Lit for Servo OFF
Not lit for Servo ON

Step 4 Press [M] key to Servo ON (supply power to Motor).
Press [M] key again to Servo OFF (not supply power to Motor).

Step 5 Press[A]key or [ ¥] key to run the Motor in forward or reverse direction.
Press and hold [ A] key or [ W] key to run the Motor continuously.

Default forward rotation is ‘ Default forward rotation is
counterclockwise (CCW) as viewed clockwise (CW) as viewed from
from the load end of the Motor. the load end of the Motor.

NOTE: The rotation direction of the Motor depends on the setting of Pn001.0 (CCW, CW). The figure above shows
the default setting.

Step 6 Press the [ ] key to return to the display of the Fn002.
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Use the ESView V4

The Motor will operate only while a button is clicked on the ESView V4.

Step1 Select Run > JOG in the Menu Bar of the ESView V4 main windows.
ol | ESView V4

Home Functions Monitor Tuning
o4 S\
JOG BlOG
Run

Step 2 Read and follow the precautions in the warning box, and then click OK.
JOG

Performing this operation will cause the servo motor to rotate. Please read the operation manual carefully before
proceeding.

Precautions:

1. Please carry out a safety check on the mechanical running part

When the operation button is pressed, the motor will rotate according to the JOG speed setting. Make sure that no danger
occurs when performing servo operation.

2. Disable forward signal (P-OT) / disable reverse signal (N-OT) is invalid

When the JOG operation is executed, the forward rotation (P-OT)/reverse rotation prohibition {(N-OT) signal is disabled, and
the motor will not stop even if the servo motor receives the P-OT/N-OT signal. When performing this operation, carefully

check the operating status and position of the motor.

Step 3 Set the below parameters on the JOG dialog box.
JOG_ED35-04AHA

AXIS

O EM3A-D4ALA

Pn305 JOG Speed Range: 0 ~ 6000

Pn306 Soft Start Acceler... Range: 0 ~ 10000

Pn307 Soft Start Deceler.. Range: 0 ~ 10000
Current speed: 0 rpm

RUN

Servo Off -l

e Pn305 JOG Speed: set the speed for jogging the Motor.
e Pn306 Soft Start Acceleration Time: set the time it takes for the Motor runs to JOG speed.
e Pn307 Soft Start Deceleration Time: set the time it takes for the Motor stops from JOG speed.

Document Version: V1.01

(Dec, 2019) © 2019 ESTUN Automation Co., Ltd. All right reserved. 8-4



Summa Series Servodrive Product Manual Trial Operation

kK 0 ()
JOG_ED35-04AHA

Step 4

AXIS

® EM3A-D4ALA

SETTINGS

Pn305 JOG Speed 50 rpm Range: 0 ~ 6000
Pn306 Soft Start Acceler.. | 1p00 ms Range: 0 ~ 10000
Pn307 Soft Start Deceler... | 1000 ms Range: 0 ~ 10000

Current speed: 0 rpm

RUN

Step 5 Click the button O or O for running the Motor.
JOG_ED35-04AHA x

AXIS

® EM3A-D4ALA

SETTINGS

Pn305 JOG Speed 50 rpm Range: 0 ~ 6000
Pn306 Soft Start Acceler..  1p00 ms Range: 0 ~ 10000
Pn307 Soft Start Deceler...  1p00 ms Range: 0 ~ 10000

Current speed: 0 rpm

RUN

@ Servo On @

Click and hold the button O or O can run the Motor continuously, and the Motor can stop running
when you release the button.
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8.4 Motor Operation with a Load

8.4.1 Precautions

Operating mistakes that occur after the Motor is connected to the machine
may not only damage the machine, but they may also cause accidents

WARNING resulting in personal injury.

without a load, enable the overtravel function (P-OT and N-OT signal)
before you preform trial operation with the Motor connected to the machine
IMPORTANT  in order to provide protection.

If you disabled the overtravel function for trial operation of the Motor

If you will use a holding brake, observe the following precautions during trial operation.

e Before you check the operation of the brake, implement measures to prevent vibration from being
caused by the machine falling due to gravity or an external force.

e First check the Motor operation and brake operation with the Motor uncoupled from the machine. If
no problems are found, connect the Motor to the machine and perform trial operation again.

Control the operation of the brake with the /BK (Brake) signal output from the Drive.

Failures caused by incorrect wiring or incorrect voltage application in the
w brake circuit may cause the Drive to fail, damage the Drive, damage the
equipment, or cause an accident resulting in death or injury.

Observe the precautions and instructions for wiring and trial operation

IMPORTANT precisely as described in this manual.

8.4.2 Preparations

Always confirm the following before you perform the trial operation procedure for both the machine and
Motor.

e Make sure that the Drive is connected correctly to both the host controller and the peripheral devices.
e Safety Function Wiring

- If you do not connect a safety function device, keep the Safety Connector plugged into the CN6
port, and the shorting pins on the connector remain in the default state.

- Ifyou are using the safety function, remove the shorting pins on the Safety Connector, and connect
the safety function device.

e Opvertravel wiring

e Brake wiring

e Allocation of the /BK (Brake) signal to a pin on the I/O signal connector (CN1)
e Emergency stop circuit wiring

e Host controller wiring
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8.4.3 Operation Procedure

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Enable the overtravel signals
Refers to the section 7.3.3 Enabling/Disabling the Overtravel Signal.

Make the settings for the protective functions, such as the safety function, overtravel, and the brake.

e For details on connecting safety function signals, refers to Chapter 11 STO.
e For details on overtravel settings, refers to the section 7.3 Overtravel Limit.

e For details on holding brake settings, refers to the section 7.5 Holding Brake.

Turn OFF the power supplies to the Drive.
The control power supply and main circuit power supply will turn OFF.

Couple the Motor to the machine.

To power supply ﬁ

Secure the motor flange to the machine,
and connect the motor shaft to the load
shaft with a coupling or other means.

Turn ON the power supplies to the machine and host controller and turn ON the control power supply and
main circuit power supply to the Drive.

Check the protective functions, such overtravel and the brake, to confirm that they operate correctly.
NOTE: Enable activating an emergency stop so that the Motor can be stopped safely should an error
occur during the remainder of the procedure.

If necessary, adjust the servo gain to improve the Motor response characteristics.
The Motor and machine may not be broken in completely for the trial operation. Therefore, let the system
run for a sufficient amount of time to ensure that it is properly broken in.

For future maintenance, save the parameter settings with one of the following methods.

e Use the ESView V4 to save the parameters as a file.

e Record the settings manually.

This concludes the procedure for trial operation with both the machine and Motor.
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8.5 Program Jogging

You can use program jogging to perform continuous operation with a preset operation pattern, travel
distance, movement speed, acceleration/deceleration time, waiting time, and number of movements.

You can use this operation when you set up the system in the same way as for normal jogging to move the
Motor without connecting it to the host controller in order to check Motor operation and execute simple
positioning operations.

8.5.1 Preparations

Always check the following before you execute program jogging.

e The parameters must not be written prohibited.
e The main circuit power supply must be ON.

e There must be no alarms.

e The Servo must not be in Safe State.

e The servo must be OFF.

e The range of machine motion and the safe movement speed of your machine must be considered when
you set the travel distance and movement speed.

o There must be no overtravel.

8.5.2 Operation Description

Program jogging operation consists of two operation patterns (PJOGO and PJOG1), you can set their
relevant parameters respectively. Figure 8-1 shows an example of position-speed timing diagram in PJOG
operation.

Figure 8-1 Position-speed timing diagram

A ﬂ Stop Time |¢

Position i
[}
I
Rotations |
i i ﬂ Stop Time %
! .
! >
PJOGO i PIOG1
Speed # ! o6
Maximun‘:n Speed

The Drive will operator the Motor repeatedly according to the parameter settings of the two operation
patterns until you stop the program jogging operation manually.

You can set the parameters Pn164 and Pn168 to a negative value for reversing the Motor, so that there are
four ways of the operation in the program jogging, as is shown in Figure 9-9.
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Figure 8-2 Operation in the program jogging

Round trip in Round trip in
positive direction negative direction
SpeedT Speeq“
Movement in Movement in
Positi rection n - rection
Speed, ositive directio Speed, egative directio

You shall set the Rotations (Pn164 and Pn168) and Max Speed (Pn165 and Pn169) to a proper value. If
the Rotations is set too small or the Max Speed is set too large, it is possible that the maximum speed set
cannot be reached. In this case, it is necessary to increase the Rotations or decrease the Max Speed.

8.5.3 Relevant Parameters

Parameter | Name Range Unit Default | When Enabled
Pn164 Turns for PJOGO -50 to 50 rotation | 5 Immediately
Pn165 Max Speed for PJOGO 100 to 3000 rpm 1000 Immediately
Pn166 Acc./Dec. Time for PJOGO | 50 to 2000 ms 500 Immediately
Pn167 Stop Time for PJOGO 100 to 10000 | ms 1000 Immediately
Pn168 Turns for PJOG1 -50to 50 rotation | 5 Immediately
Pn169 Max Speed for PJOG1 100 to 3000 rpm 1000 Immediately
Pn170 Acc./Dec. Time for PJOG1 50 to 2000 ms 500 Immediately
Pnl71 Stop Time for PJOG1 100 to 10000 | ms 1000 Immediately

8.5.4 Applicable Tools

e Use the Panel Operator of the Drive
e Use the ESView V4 (Recommended)
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8.5.5 Operation Procedure

Use the Panel Operator of the Drive

Before performing the Program Jogging (PJOG) operation by using the Panel Operator, you shall check
and set the following parameters properly.

Check and set the parameters Pn164 to Pn171 as proper values in advance,
and ensure the movable parts have sufficient travel in the forward and

WARNING reverse directions.

For the method of checking and setting parameters by using the Panel Operator, refers to the section 4.1.4
Parameter Setting Mode.

The following are the steps to run the Motor between the two programmed operation patterns (PJOGO and
PJOGI).

Step1 Press [M] key several times to select the Utility Function Mode.

Step2 Press [ A] key or [ ¥] key to select the function number Fn018.

Step 3 Press [ €] key, and Panel Operator displays as below.

Step 4 Press [M] key to execute this operation, and Panel Operator displays as below.

Step 5 Press [ ] key to return to the display of the Fn018.

Use the ESView V4

The Motor can be run between the two programmed operation patterns (PJOGO and PJOG1) by executing
PJOG function.

Step1 Select Run > PJOG in the Menu Bar of the ESView V4 main windows.
o' | ESView V4

Home Functions Parameters Tuning
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Step 2 Read and follow the precautions in the warning box, and then click OK.

PIOG

A

The PJOG is to automatically calculate and generate a position planning curve based on the Pn parameter inside the servo.
Used for serve debugging.

Precautions:

1. Please carry out a safety check on the mechanical running part

When the operation button is pressed, the motor will run according to the planned position curve. Please make sure that
there is no danger when performing serva operation.

2. Range of motion
When the operation button is pressed, the motor will first run the specified number of turns (PJOGO) in the specified
direction and then run PJOGL until the stop button is pressed.

3. Disable forward signal (P-OT) / disable reverse signal (N-OT) to be disabled

When the program JOG is executed, the forward (P-OT) / disable reverse (N-OT] signal should be set to invalid. Even if the
servo motor receives the P-OT / N-OT signal, the motor will not stop running. When performing this operation, carefully

check the operating status and position of the motor.

Step 3 The PJOG window will be displayed in Function Display Area.

N\ PJOG - ED35-04AHA

SETTINGS

PJOGO Curve PIOGO
Pn164 PJOGO Rotation N... | 5 rev Range: -50 ~ 50
Pn165 PJOGO Rotation ... | 1000 rpm Range: 100 ~ 3000
Pn166 PJOGO Acceleratio... 500 ms Range: 50 ~ 2000
Pn167 PJOGO Stop Time 1000 ms Range: 100 ~ 10000
PJOG1
Pn168 PJOG1 Rotation N... | _5 rev Range: -50 ~ 50
Pnl69 PJOG1 Rotation S.. | 1000 rpm Range: 100 ~ 3000
Pn170 PJIOG1 Acceleratio... 500 ms Range: 50 ~ 2000
Pn171 PJOG1 Stop Time 1000 ms Range: 100 ~ 10000

‘OPERATIONS
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Step 4 Set the relevant parameters for the operation patterns PJOGO and PJOG1.

SETTINGS
PJOGO
Pnl64 PJOGO Rotation N..

Pnl65 PJOGO Rotation S..
Pnl66 PJOGO Acceleratio.

Pnl67 PJOGO Step Time

Pnl71 PJOGI Stop Time

PJOG1 -
Pnl68 PJOGL Rotation NJ..

Pnl69 PJOGIL Rotation 5.

Pnl170 PJOG] Acceleratiol..

5 rev
1000 rpm
500 ms
1000 ms
-5 rev
1000 rpm
500 ms
1000 ms

Range

Range:
Range:

Range:

Range:
Range:
Range:

Range:

: -30 ~ 30
100 ~ 3000
30 ~ 2000
100 ~ 10000
-30 ~ 30
100 ~ 3000
30 ~ 2000
100 ~ 10000

e Rotation Number: Set the numbers of rotation the Motor will run in the operation pattern PJOGO or

PJOGI.

NOTE: The Motor can be run in reverse when this parameter is set to a negative value.

e Rotation Speed: Set the Motor running speed in the operation pattern PJOGO or PJOGI.

e Acceleration/Deceleration Time: Set the time it takes for the Motor runs to Rotation Speed or the
Motor stops from Reotation Speed.

e Stop Time: Set the hold time when the Motor stops running in the operation pattern PJOGO or
PJOG]1, and then switches to the other operation pattern.

Step 5 Click Apply to complete the settings.

Step 6 Click Servo Off / Servo On for supplying power to the Motor.

Servo Off -I

Run

Step 7 Click Run.

Servo On ﬁ l Run |

The Motor will be run between the operation patterns PJOGO0 and PJOGI1.
Click Stop for stopping the Motor running.

The Motor can be stopped when you close ESView V4 or PJOG window.
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Chapter 9 Tuning

9.1 Overview

9.1.1 Basic Conception

Tuning is a process of satisfying the Servo performance by adjusting the Servo parameters. The key is to
grasp the adjustment method of the Servo parameters and correctly evaluate the Servo performance.

Tuning Flow

Tuning is is usually an iterative process, and Figure 9-1 shows the general flow.

Figure 9-1 General flow

Set Parameters

Performance .
evaluation Adjust Parameters

Response

acceptable

Parameter Classification

There are two types of parameters in the tuning.

e Function Parameters: refers to some application function selections or switches that may improve
Servo performance.

e Adjustment Parameters: increasing or decreasing these parameters may improve Servo performance

Servo Performance

In general, the indicators used to evaluate Servo performance are bandwidth, response time, overshoot,
steady state error, anti-load disturbance, speed ripple fluctuation, torque ripple, and so on. Table 9-1
shows the comparison of the graphics before and after tuning in the example indicators.
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Table 9-1 Comparison of the graphics before and after tuning

Indicator Before tuning After tuning
A A
Speed step response
> >
A A
Position following ,
> >
A A
v :
Anti-load disturbance

9.1.2 Control Block Diagram

It is necessary to learn the Servo control principle and Figure 9-2 shows the Servo control block diagram.
The position loop, the speed loop and the torque loop are cascade structures, corresponding to the position
control mode, the speed control mode and the torque control mode respectively.

Figure 9-2 Servo control block diagram

Kv: Speed loop ratio
Ti: Speed loop integration time

Kp: Position loop ratio JL: Load inertia percentage Tf: Torque reference filter time Motor
Position Speed Torque
reference " reference reference
e g POSItiON l0Op Speed loop Torque loop

Speed Current

TPosition

NOTE: only the basic tuning parameters during the tuning are shown in the figure.

Encoder
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9.1.3 Tuning Process

The Drive provides a variety of tuning methods, you can adjust the device according to the process shown
in Figure 9-3, in order to obtain the desired Servo performance.

Figure 9-3 Tuning Process

Perform the Tuning-Less function

Response acceptable

Perform Load Inertia Identification function

Perform the One-Parameter Auto-Tuning function

Results acceptable

Use the Auto-Tuning/Manual-Tuning Tools

Results acceptable

No

Perform the Manual Tuning function

@ It is necessary to perform the tuning operation again if the Motor had been
disassembled or the load device had been replaced.

IMPORTANT
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9.1.4 Precautions Before Tuning

m  Before performing the tuning operation, make sure the limit function is

available.
A m  Before performing the tuning operation, make sure that an emergency

stop can be performed at any time.

WARNING "™ Before performing the tuning operation, you shall set the torque limit
according to actual condition.

m  Never touch the moving parts during the tuning operation.

9.2 Tuning Modes
9.2.1 Tuning-Less

Function Description

The tuning-less performs auto-tuning to obtain a stable response regardless of the type of machine or
changes in the load. Autotuning is started when the Servo is turned ON.

The tuning-less function uses an Autotune parameters adjustment module that updates the position loop
and speed loop parameters in real time based on the servo operating state (position, speed, current).
Figure 9-4 shows the block diagram in tuning-less.

Figure 9-4 Block diagram in tuning-less

J Autotune parameters o amm—

adjustment
Position /
Host reference o
Controller Position loop

/ T Position

/ I Speed / T Current
When using the tuning-less function, the following parameters are automatically adjusted.

Drive Encoder

Parameter Adjustment method
Speed Loop Gain Auto-tuning
Speed Loop Integral Time Auto-tuning
Position Loop Gain Auto-tuning
Torque Command Filter Time Auto-tuning
Load Inertia Percentage Auto-tuning

NOTE: The parameters will not change automatically in tuning-less function.
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Applicated Case

e Applied for that no more than 30 times the load moment of inertia.

e Applied for any rotation speed.

Relevant Parameters

Parameter | Setting Meaning When Enabled | Classification

Pn100.0 1 [Default] | Set the Tuning Mode as Tuning-less. | After restart Function

Application Restrictions

The following functions or applications are not available in the Tuning-less function:

e Gain switch is disabled.

e P/PI Switch is disabled.

e Speed feedback by using observed speed is disabled.
e Load Torque Compensation is disabled.

e Model Following Control Function is disabled.

9.2.2 One-Parameter Auto-Tuning

Function Description

This tuning function is similar to the tuning-less function, using an Autotune parameters adjustment
module that updates the position loop and speed loop parameters in real time based on the servo operating
state (position, speed, current).

Only the parameter Pn101 (Servo Rigidity) needs to set in One-Parameter Auto-Tuning function, and
Figure 9-5 shows the block diagram in One-Parameter Auto-Tuning.

Figure 9-5 Block diagram in One-Parameter Auto-Tuning

J

Position
Host reference "
Controller Position loop
'/ TPosition

Before performing One-Parameter Auto-Tuning, you need to manually set the following parameters:

\ Pn100.0 \

\ Pn101 \ \ Pn106 \

y y

Autotune parameters
adjustment  —

/ / Motor
Speed loop Torque [0op

/ ISpeed / Current
>—

Drive Encoder
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Parameter | Name Description

Properly setting the Load Inertia Percentage is a prerequisite for
the One-Parameter Auto-Tuning to obtain a better Servo

. performance.
Load Inertia L -
Pn106 Percentage You can calculate the load inertia percentage (difficult and

complex) by yourself, or you can get it by the utility function

Fn009 or by ESView V4, certainly, you can directly modify the
parameters by the host controller.

Select a damping method according to your requirement and
application.

e [0] Standard: Short positioning time, but prone to overshoot.
® [1] Stable: Stable positioning, but long positioning time.

A

Pn100.3 Damping Selection

Positioning point

The Servo Rigidity determines the response characteristic of the
position loop or speed loop.

The performance can be improved by increasing the Servo
Rigidity, and decrease it if a vibration occurs.

The figure below shows the speed step response for different
Servo Rigidities:

Pn101 Servo Rigidity High Low

rigidity  rigidity

\/

When using the One-Parameter Auto-Tuning function, the following parameters are automatically

adjusted.
Parameter Adjustment method
Speed Loop Gain Auto-tuning
Speed Loop Integral Time Auto-tuning
Position Loop Gain Auto-tuning
Torque Command Filter Time Auto-tuning

NOTE: The parameters will not change automatically in tuning-less function.

Compared to Tuning-less, there are some features below in One-Parameter Auto-Tuning:
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e Tuning based on a proper load inertia percentage can get a better servo performance.
e The setting of Servo Rigidity can be applied to more operating conditions.
Applicated Case
e Applied for that more than 50 times the load moment of inertia.
e Applied for any rotation speed.
Relevant Parameters
Parameter | Setting | Meaning When Enabled | Classification
Set the Tuning Mode as One-
Pn100.0 3 Parameter Auto-Tuning.
Set the damping method in One- .
0 Parameter Auto-Tuning as Standard. After restart Function
Pn100.3
1 Set the damping method in One-
Parameter Auto-Tuning as Stable.
Pn101 - Servo Rigidity Immediately Adjustment
Pn106 - Load Inertia Percentage Immediately Adjustment

Application Restrictions

The following functions or applications are not available in One-Parameter Auto-Tuning function:

e Gain switch is disabled.

e Model Following Control Function is disabled.

9.2.3 Manual Tuning

Function Description

In the Manual Tuning, you need to manually adjust the gain parameters without using the autotune
parameter adjustment module, until the Servo get the desired performance. Figure 9-6 shows the block
diagram in Manual Tuning.

Figure 9-6 Block diagram in Manual Tuning.

‘ Adjust parameter manually ‘

Servo gain parameters

Position / / Motor
Host reference "
Controller Position loop Speed loop Torque loop
'/ TPosition '/ TSpeed / TCurrent
Drive Encoder
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It is necessary to adjust the three-loop control parameters of the Servo from the inside out, that is, the
adjustment sequence is |Torque 100p| — |Speed 100p| — |Positi0n 100p|. In addition, in order to meet the
stability, the bandwidth setting should be the largest in the torque loop, the speed loop is the second, and
the position loop is the smallest.

The following parameters need to be adjusted in each loop when performing Manual Tuning.

Torque loop (Torque Control Mode)

Torque Reference Filter Time (Tf):

The torque reference filter filters the torque reference to remove the high frequency band, which
can effectively reduce the torque ripple of the Motor output, eliminate signal noise and reduce the
temperature rise of the Motor.

The larger the Torque Reference Filter Time, the better the filtering effect on the torque reference.
However, the greater the phase lag, and the slower the torque response. Therefore, a smaller
acceptable value should be set to obtain a larger torque loop bandwidth in the actual tuning.

Speed loop (Speed Control Mode)

Relevant parameter in torque loop (Tf)

Load Inertia Percentage (JL)

Properly setting the Load Inertia Percentage is a prerequisite for the tuning to obtain a better Servo
performance.

You can calculate the load inertia percentage (difficult and complex) by yourself, or you can get it
by the utility function Fn009 or by ESView V4, certainly, you can directly modify the parameters
by the host controller.

Speed Loop Gain (Kv), Speed Loop Integral Time (Ti)

The speed loop is controlled using a Proportional-Integral Controller that contains Speed Loop
Gain and Speed Loop Integral Time. Both of them determine the speed loop bandwidth and anti-
disturbance performance of the Servo.

In general, if you can increase the setting of the Speed Loop Gain, the speed loop bandwidth will
be increased and the anti-load disturbance performance will be better. And, if you can decrease the
setting of the Speed Loop Integral Time, the integral action will be stronger, the speed loop
bandwidth will be increased, and the anti-load disturbance performance will be better. In addition,
the integral action may reduce the steady-state error to zero.

Table 9-2 lists several commonly used adjustment methods based on the characteristics of the speed
step response.

Table 9-2 Adjustment example in speed loop

Response Curve Description Adjustment method
A
//\\ AN NN
B AR VAVAVAVAS Properly decrease the Speed
’/ Speed loop bandwidth is high | Loop Gain or increase the
/ Speed Loop Integral Time.
/
A
e
/ Speed loop damping ratio is Properly increase the Speed
/ low Loop Integral Time.
/
A
— Steady-state error is existed Properly decreag,e the Speed
Loop Integral Time.
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Response Curve Description Adjustment method

Properly increase the Speed

- Speed loop bandwidth is low Loop Gain or decrease the
Speed Loop Integral Time.

It is recommended to increase the Speed Loop Gain and decrease the Speed Loop Integral Time to obtain
a larger speed loop bandwidth.

e Position loop (Position Control Mode)

- Relevant parameters in speed loop (Kv, Ti, Tf, and JL)

- Position Loop Gain (Kp)
The position loop is controlled using a Proportional Controller that only contains the Position
Loop Gain. This parameter determines the position loop bandwidth. If you increase the Position
Loop Gain, the position loop bandwidth will be increased and the anti-load disturbance
performance will be better. However, overshooting and vibration in the position reference may be
occurred.

It is recommended to set the Position Loop Gain to a quarter of the Speed Loop Gain, and make
appropriate adjustments based on this.

Applicated Case

e Applied for that more than 50 times the load moment of inertia.

e Applied for any rotation speed.

Relevant Parameters

Parameter | Setting Meaning When Enabled | Classification
Pn100.0 5 [Default] ,(SS;;[QS.Tunmg Mode as Manual After restart Function
Pn102/Pn107 | - Speed Loop Gain Immediately Adjustment
Pn103/Pn108 | — Speed Loop Integral Time Immediately Adjustment
Pn104/Pn109 | — Position Loop Gain Immediately Adjustment
Pn105/Pn110 | — Torque Command Filter Time Immediately Adjustment
Pn106 - Load Inertia Percentage Immediately Adjustment

NOTE: the settings of Pn107 to Pn110 are taken effect after the gain is switched.
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9.3 Tuning Tools

There is an Auto-Tuning Tool and a Manual Tuning Tool in Tuning tools. When using a tuning tool, the
Drive will execute the position references generated internally, Figure 9-5 shows the block diagram in

using a tuning tool.

Figure 9-7 Block diagram in using a tuning tool

‘ Load Inertia Percentage ‘

}

—
G Internal adjustment
Generator —
/ / Motor
- Positon loop Speed loop Torque 100D gt
Positon
reference
'/ Position '/ Current
Encoder

Drive

The reference generator plans an appropriate position reference according to the settings of relevant

parameter.
Since the limit function is unavailable when using the tuning tools, please
make sure that the movable parts have sufficient travel in the planned
motion track.
WARNING
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9.3.1 Auto-Tuning Tool

Function Description

With the Auto-Tuning Tool, the reference generator can plan the position curve and generate a position
reference as inputs to the position loop.

There are two operation patterns (POS0 and POS1), you can set their relevant parameters respectively.
Figure 9-8 shows an example of position-speed timing diagram in PJOG operation.

Figure 9-8 Position-speed timing diagram

A ﬂ Stop Time |¢

Position i
[}
I
Rotations |
i i ﬂ Stop Time %
! >
POSO i 1
Speed # ! POS
Maximunin Speed

The Drive will operator the Motor repeatedly according to the parameter settings of the two operation
patterns until the tuning is completed. You can set the parameters Pn164 and Pn168 to a negative value
for reversing the Motor, so that there are four ways of the operation in the program jogging, as is shown
in Figure 9-9.

Figure 9-9 Operation by using Auto-Tuning Tool

Round trip in Round trip in
positive direction negative direction
Speed Speed
> >
Movement in Movement in
Positive direction negative direction

SpeedT Spee

You shall set the Rotations (Pn164 and Pn168) and Max Speed (Pn165 and Pn169) to a proper value. If
the Rotations is set too small or the Max Speed is set too large, it is possible that the maximum speed set
cannot be reached. In this case, it is necessary to increase the Rotations or decrease the Max Speed.

\ 4
A 4

e

Use the Auto-Tuning Tool as shown in Figure 9-10.
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Figure 9-10 Auto-Tuning Tool flowchart

Load Inertia
Percentage

Set parameters for
reference generator

Check and confirm the
safety of the motion

Use the Auto-Tuning Tool

Result of execution

Success Faulure

Execute again Yes

No

Write
parameters

The following parameters are automatically adjusted when using the auto-tuning tool.

Parameter Adjustment method Write into
Speed Loop Gain Auto-tuning Pn102
Speed Loop Integral Time Auto-tuning Pn103
Position Loop Gain Auto-tuning Pn104
Torque Command Filter Time Auto-tuning Pn105

m  The parameters cannot be changed automatically when using the Auto-
Tuning Tool.
= You have to choose whether to save (write) the parameters into the
CAUTION Drive. If you choose to save, parameters will be changed, but they are

only available for Manual Tuning function.

Applicated Case

e Applied for the high rigidity (up to 20 times load moment of inertia) equipment.
e Applied for the low rigidity (up to 10 times load moment of inertia) equipment.

e The number of revolutions is more than 1 rotation, and the rotation speed is higher than 100 rpm.
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Relevant Parameters
Parameter | Setting Description When Enabled | Classification
Pn106 - Load Inertia Percentage Immediately Adjustment
Pn164 - Turns for PJOGO Immediately Adjustment
Pn165 - Max Speed for PJOGO Immediately Adjustment
Pn167 - Stop Time for PJOGO Immediately Adjustment
Pn168 - Turns for PJOG1 Immediately Adjustment
Pn169 - Max Speed for PJOG1 Immediately Adjustment
Pn171 - Stop Time for PJOG1 Immediately Adjustment
Application Restrictions
You can use the automatic vibration suppression function when using the auto-tuning tool. For details,
refers to the section 9.6.4 Automatic Vibration Suppression.
The following functions or applications are not available when using Auto-Tuning Tool:
e Gain switch is disabled.
e Model Following Control Function is disabled.
e Notch Filter is disabled.
e Vibration Suppression is disabled.
e Load Oscillation Suppression is disabled.
A The Auto-Tuning Tool is unavailable in fully-closed loop control.
CAUTION
Operation Procedure: Use the Panel Operator of the Drive
The following are the steps to use the Auto-tuning tool.
Step 1 Press [M] key several times to select the Utility Function Mode.
Step2 Press [ A]key or [ ¥] key to select the function number Fn017.
Step 3 Press [ €] key, and Panel Operator displays as below.
Lit for that the adaptive
notch filter is enabled
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Step 4 Press [M] key to execute this operation, and Panel Operator display as below.

Lit for that the last 3 digits
are position loop gain.

Lit for that the automatic The last 3 digits are
vibration suppression is enabled the gain value.

Lit for that the last 3 digits
are speed loop gain.

Step 5 When this operation has been completed, Panel Operator will display the result of execution.
Succeeded Failure

Step 6 Press [ ] key to return to the display of the Fn017.

Operation Procedure: Use the ESView V4

By using the Auto-Tuning Tool, the Drive can automatically perform the round-trip (forward and
reverse) operation to adjust for machine characteristics.

Step1 Select Tuning — Tuning Tools — Auto-Tuning Tool in the Menu Bar of the ESView V4 main
windows.

p' | ESView V4

Home Functions Parameters Monitor Advance

Tuning
Mode ~

Tun

Device Logd Inertia >
Iderttification

P/MN OT

Manual-Tuning
~ || EM3A- Tool
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Step 2 Read and follow the precautions in the warning box, and then click OK.
Parameter Auto-Tuning Tool

A

Parameter Auto-Tuning refers to the internal position command given by the servo, and the gain parameter is automatically
adjusted during the running process to achieve better performance of the servo system. This function is not available for
torque control mode,

Precautions:

1. Please carry out a safety check on the mechanical running part

When the operation button is pressed, the motor will run according to the planned position curve. Please make sure that
there is no danger when performing servo operation.

2. Range of motion

When the operation button is pressed, the motor will run the specified number of turns (POS0) in the specified direction and
then run POS1, and continue running until the end of the tuning process or press the stop button.

3. Disable forward signal (P-OT) / disable reverse signal (N-OT) to be disabled

When the program JOG is executed, the forward-forward (P-OT)/inhibit-reverse (N-OT) signal should be set to be invalid.
Even if the servo motor receives the P-OT/N-OT signal, the motor will not stop running. When performing this operation,
carefully check the operating status and position of the motor.

4. Emergency stop operation
In an emergency, you can stop the motor by pressing the stop button.

Step 3 The Auto-Tuning Tool window will be displayed in Function Display Area.

Step 4 Click Detect to perform Load Inertia Identification function if necessary.
For details, refers to the section 9.7.1 Load Inertia Identification.

[ Parameter Auto-Tuning Tool - ED3S-04AHA

<

<

Settings

Parameter - PJOGO Curve

Running Tuning

Save Parameter POS1

LOAD INERTIA

SETTINGS

POSO
Pnl64 PJOGO Rotation N... 5 rev Range: -50 ~ 50
Pn165 PIOGO Rotation S... | 1000 rpm  Range: 100 ~ 3000

Pnl67 PJOGO Stop Time 1000 ms Range: 100 ~ 10000

Pnl168 PJOG1 Rotation N... .5 rev Range: -50 ~ 50

Pn169 PIOGI Rotation S... | 1000 rpm  Range: 100 ~ 3000
PJOG1 Curve

Time(ms)

Pnl71 PJOG1 Stop Time 1000 ms Range: 100 ~ 10000
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Step 5 Set the relevant parameters for the operation patterns POS0 and POS1.

SETTINGS

POSO

Pnl64 PJOGO Rotation N.{ 5 rev Range: -30 ~ 50
Pnl65 PJOGO Rotation 5. | 1000 rpm Range: 100 ~ 3000
Pnl67 PJOGO Stop Time 1000 ms Range: 100 ~ 10000
POS1

Pnl6& PJOG1 Rotation N{. .5 rev Range: -30 ~ 50
Pnl69 PJOG1 Rotation S. 1000 rpm Range: 100 ~ 3000
Pn171 PJOG1 Stop Time 1000 ms Range: 100 ~ 10000

POSI.

Rotation Speed: Set the Motor running speed in the operation pattern POS0 or POSI.

and then switches to the other operation pattern.

Step 6 Click Apply to complete the settings.

Step 7 Click Running Tuning.

Parameter
Settings

"

Running Tuning

<

Save Parameter

POSO

Pnl64 PJOGO Rotation N.. 5 rev Range: -50 ~ 50
Pn165 PJOGO Rotation S... | 1000 rpm Range: 100 ~ 3000
Pn167 PJOGO Stop Time 1000 ms Range: 100 ~ 10000
POS1

Pn168 PJOGL Rotation N... _g5 rev Range: -50 ~ 50
Pnl69 PJOG1 Rotation S.. | 1000 pm Range: 100 ~ 3000
Pn171 PJOGL Stop Time 1000 ms Range: 100 ~ 10000

Rotation Number: Set the numbers of rotation the Motor will run in the operation pattern POS0O or

Stop Time: Set the hold time when the Motor stops running in the operation pattern POSO0 or POSI1,
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Step 8 The window will display the preparations before running the tuning.
ki Parameter Auto-Tuning Tool - ED35-04AHA
+ Online Vikbration Suppression
Settings
g omeor B [
Speed Loo
Running Tuning P P
U Position Loop
Motch Filter
Save Parameter Vibration Suppression Filter
The setting will be written into the Drive automatically after you check or uncheck Online Vibration
Suppression option.
Step 9 Click Servo Off / Servo On for supplying power to the Motor.
kil Parameter Auto-Tuning Tool - ED35-04AHA
+' Online Vibration Suppression
Parameter
Settings
s o o] 1
Speed Loo
Running Tuning P P
U Position Loop
Maotch Filter
Save Parameter Vibration Suppression Filter
Step 10 Click Run.
ki Parameter Auto-Tuning Tool - ED35-04AHA
+ Online Vikbration Suppression
Parameter
Settings
g oo [
Speed L
Running Tuning pesd toop
U Position Loop
Maotch Filter
Save Parameter Vibration Suppression Filter
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Step 11 The Motor will be run between the operation patterns POS0 and POS1.
ki Parameter Auto-Tuning Tool - ED35-04AHA
+' Online Vibration Suppression
Parameter
Settings
e —
Running Tuning peed teop
U Paosition Loop .
Notch Filter
Save Parameter Vibration Suppression Filter
Step 12 Click OK when the Auto-Tuning Tool function has been completed.
Parameter Auto-Tuning Tool
o Tuning End
Step 13 Click Save Parameter.
ki Parameter Auto-Tuning Tool - ED35-04AHA
+' Online Vibration Suppression
Parameter
Settings
o [
Speed L
Running Tuning peed teop
U Paosition Loop
Notch Filter
Save Parameter Vibration Suppression Filter
Step 14 Check the RESULT, and click Save, the settings of parameters will be written into the Drive
automatically.
ki Parameter Auto-Tuning Tool - ED35-04AHA
Para.meier Current Value  Setting Value  Unit
Settings
Pnl02 Speed Loop Gain 500 1658 radfs
@ Pnl03 Speed Loop Integral Time 125 37 0.1ms
Pn104 Position Loop Gain 40 255 1/s
Pn105 Torgue Reference Filter Time Constant 50 10 0.01ms
Running Tuning Pnl173 Vibration Suppression Frequency at Intermediate-Frequency 2000 2000 Hz
Pn181 Netch Filter Frequency 1 5000 5000 Hz
Pn184 Notch Filter Frequency 2 5000 5000 Hz
@ Pn187 Notch Filter Frequency 3 5000 5000 Hz
Save
Save Parameter
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9.3.2 Manual-Tuning Tool

By using the Manual-Tuning Tool, you will set the Servo gain parameters again and again according to
the waveform graphics of the data (Speed Feedback, Speed Setting, Position Feedback and Position
Setting), as far as the performance of the servo meets the requirements.

Step1 Select Tuning — Tuning Tools — Manual-Tuning Tool in the Menu Bar of the ESView V4 main
windows.

ESView V4

Functions Advance

Tuning Tuning
Mode = Tools -
Device Load Inertia v 1

Idenkification
ED35-04 ‘m LY

Status | AUETUNING  Buertravel

= | O

Manual-Tuning

77 em2a- Tool

P/N OT

Step 2 The Manual-Tuning Tool window will be displayed in Function Display Area.

B Parameter Manual-Tuning Tool - ED3S-04AHA =
4 TestCommandWave - - f—
) ‘ . = %
TestCommand... | Position Slop ~ MOre Parameters Servo Off I Tip Point Ruler (g < L e

4 TestParameters
TravelDistance(... | 10000 Speed Feedback Speed Setting Position Feedback Position Setting

RepeatTimes 1
StopTime{ms) 1]
Speed(rpm) 100
One-Way Move

Serve Parameters
Speed Loop Gain | 300
Speed Loop Int.. | 123
Paosition Loop.. | 40

N

Torgue Referen... 50
Moment of Ine... | 0
Speed Feedfor... 0
Speed Feedfor... |0
Torque Feedfor...| 0
Speed Measure...| 0

4 XAxis
X Min, 0
K Max. 100
4 LeftAxis
SampleType Speed -
Color s
¥ Min. 0
¥ Max. 100 -

50
Time [ms]

Step 3 Set the necessary parameters of the Test Command.

e Choose Test Command Wave as Position Slope, the Drive will operate in position control method,
and the trajectory of the Motor in Two-way movement and One-way movement is shown in the figure
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below. (Set Repeat Times as 2)

Two-way One-way
movement movement

Travel Travel
Distance Distance

Speed?

The relevant parameters in the Position Slope are shown in the table below.

Parameter Range Description

The travel distance the Motor moves in one

. command.
Travel Distance | -9 999 999 to 9 999 999 . . L
The positive and negative values indicate the

direction of rotation.

Repeat Times 1to0 10 The number of times the command was executed.
Stop Time 0 to 32767 Set the hold time when the Motor stops running.
Speed 0 to 3000 The speed of the Motor when the command is

executed.

Check this option indicates that the Motor is

One-Way Move | — .
running in One-way movement.

e Choose Test Command Wave as Position Sine, the Drive will operate in position control method,
and the trajectory of the Motor in Two-way movement and One-way movement is shown in the figure
below. (Set Repeat Times as 2)

A

/!
/ ‘

Two-way One-way /

/

movement movement /

Travel 4 Travel 4 f i
Distance Distance /

Stop
/ ””””” ’/Time
t : 1 > t
1 cycle—>‘
The relevant parameters in the Position Sine are shown in the table below.
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Parameter Range Description

The travel distances the Motor moves in one

. command.
Travel Distance | -9 999 999 to 9 999 999 . . Lo
The positive and negative values indicate the

direction of rotation.

Repeat Times 1to 10 The number of times the command was executed.

Stop Time 0 to 32767 Set the hold time when the Motor stops running.

The number of cycles the command completes in 1

Frequency 11to 50 second.

Check this option indicates that the Motor is

One-Way Move | — L
running in One-way movement.

e Choose Test Command Wave as Position Stepwise, the Drive will operate in position control
method, and the trajectory of the Motor in Two-way movement and One-way movement is shown in
the figure below. (Set Repeat Times as 2)

Two-way One-way
movement movement

Travel Travel
Distance A Distance A |
Stop | | Stop

Time . Time

The relevant parameters in the Position Stepwise are shown in the table below.

Parameter Range Description

The travel distances the Motor moves in one

. command.
Travel Distance -9999 999 to 9 999 999 . . Lo
The positive and negative values indicate the

direction of rotation.

Repeat Times 1to 10 The number of times the command was executed.
Stop Time 0 to 32767 Set the hold time when the Motor stops running.
Stepwise Time 1to 32767 The time to execute one command.

Check this option indicates that the Motor is

One-Way Move - L
running in One-way movement.

e Choose Test Command Wave as Speed Trapezoid, the Drive will operate in position control
method, and the trajectory of the Motor in Two-way movement and One-way movement is shown in
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the figure below. (Set Repeat Times as 2)

Two-way One-way
movement movement

Speed b Speed

Stop

\ Time
> t

The relevant parameters in the Speed Trapezoid are shown in the table below.

Parameter Range Description

The travel distances the Motor moves in one
command.

The positive and negative values indicate the
direction of rotation.

Travel Distance -9 999 999 to 9 999 999

Repeat Times 1to 10 The number of times the command was executed.
Stop Time 0 to 32767 Set the hold time when the Motor stops running.
Speed 0 to 3000 The speed of the Motor when the command is

executed.

The Acceleration of the Motor when the

Acceleration 1 to 65535 :
command is executed.

Check this option indicates that the Motor is

One-Way Move - .
running in One-way movement.

Step 4 Set the necessary parameters for the data collected.
B8 Pt bl T i IO S4b0ih |

| (M T o e 1 L

Select the object for . . .
the data collected. Left Aouds Right Axis

e X Axis: Indicates Times.

e Left Axis: Select Sample Type as Speed or Position.
This selection will affect the Sample Type of the Right Axis.
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e Right Axis: Select Sample Type as None, Speed, Position, or Offset.
The setting Offset indicates the deviation of the sample type (speed or position) selected by the left
axis.

Step 5 Set the necessary parameters for the Servo gain.

Set the commaon- Jick More Parameters to
used gain parameters set the details parameters

4 T gl

4 SeitFus i

&

The parameters that may be used are shown in Table 9-3.

Table 9-3 The parameters that may be used

Type Parameter | Name Range Unit Default | When Enabled
Pn102 Speed Loop Gain | 1to 10000 | rad/s 500 Immediately
Pn103 Speed Loop 1105000 | 0.1ms 125 Immediately
Integral Time
Pn104 (F;C;Si:mn Loop 0 to 1000 1/s 40 Immediately
Pn105 T_orque _Command 0 to 2500 0.01ms 50 Immediately
Filter Time
Pn106 Load Inertia 0109999 | % 0 Immediately
Percentage
Pn107 Second S_peed 110 10000 | rad/s 250 Immediately
Loop Gain
Gain
Second Speed
Pn108 Loop Integral 1 to 5000 0.1ms 200 Immediately
Time
Pn109 Second Position | 1 1000 | 1/s 40 Immediately
Loop Gain
Second Torque
Pn110 Reference Filter 0 to 2500 0.01ms 100 Immediately
Time
Pnl16 P/PI Switch Mode | O0to 4 - 0 After restart
Torque Reference
Pn117 Threshold for 0 to 300 200 % Immediately
P/P1 Switch
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Type Parameter | Name Range Unit Default | When Enabled

Deviation Counter
Pnl118 Threshold for 0to 10000 | O 1 pulse Immediately
P/PI Switch

Acceleration
Reference
Threshold for
P/PI Switch

Pnl119 0 to 3000 0 10 rpm/s Immediately

Speed Reference
Pn120 Threshold for 0to 10000 | rpm 0 Immediately
P/PI Switch

Pn121 Gain Switch 0to 10 - 0 After restart
Mode

Delay Time for

Pn122 Gain Switch

0to 20000 | 0.1 ms 0 Immediately

Threshold for .
Pn123 Gain Switch 0to 20000 | - 0 Immediately

Speed Threshold

Pnl24 for Gain Switch

0 to 2000 rpm 0 Immediately

Ramp Time for
Pn125 Position Loop 0 to 20000 | 0.1ms 0 Immediately
Gain Switch

Hysteresis for

Pn126 Gain Switch

0to 20000 | - 0 Immediately

Application
PRO05 Function 00d0 to - 00d0

Selections 5 33d3

Internal Torque
Pn005.0 Feedforward Oto3 - 0
Method

Local Control
Pn005.1 Method dtod - d After restart

Torque
Pn005.2 Feedforward 0to3 - 0
Method

Feedforward
and Vibration
Suppression

Speed
Pn005.3 Feedforward 0Oto3 - 0
Method

Speed

Pn112 Feedforward

0 to 100 % 0 Immediately

Speed
Pn113 Feedforward 0 to 640 0.1ms 0 Immediately
Filter Time

Torque

Pnll4 Feedforward

0to 100 % 0 Immediately

Torque
Pn115 Feedforward 0 to 640 0.1ms 0 Immediately
Filter Time
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Type

Parameter

Name

Range

Unit

Default

When Enabled

Pn150

Model Following
Control Function

0000 to
0002

0000

Pn150.0

Model Following
Control Selection

0to2

After restart

Pn151

Model Following
Control Gain

10 to 1000

1/s

50

Immediately

Pn152

Model Following
Control Gain
Correction

20 to 500

%

100

Immediately

Pn153

Model Following
Control Speed
Feedforward

0 to 200

%

100

Immediately

Pn154

Model Following
Control Torque
Feedforward

0 to 200

%

100

Immediately

Pnl155

Load Oscillation
Frequency

50 to 500

0.1Hz

100

Immediately

Pn156

Filter Time for
Load Oscillation
Suppression

2 to 500

0.1ms

10

Immediately

Pn157

Limit for Load
Oscillation
Suppression

0 to 1000

rpm

100

Immediately

Pnl73

Frequency of
Vibration
Suppression Filter

100 to
2000

Hz

2000

Immediately

Pnl74

Adjust Bandwidth
of Vibration
Suppression Filter

1to 100

30

Immediately

Pn175

Vibration
Suppression

0 to 500

100

Immediately

Pnl76

Lowpass Filter
Time for
Vibration
Suppression

0to 50

0.1ms

Immediately

Pn177

Highpass Filter
Time for
Vibration
Suppression

0 to 1000

0.1ms

1000

Immediately

Pnl178

Damping of
Vibration
Suppression Filter

0 to 500

100

Immediately

Pn181

Frequency of
Notch Filter 1

50 to 5000

Hz

5000

Immediately

Pn182

Depth of Notch
Filter 1

Oto 23

Immediately
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Type Parameter | Name Range Unit Default | When Enabled
Pn183 Width of Notch | 1 45 - 2 Immediately
Filter 1
Frequency of .
Pn184 Notch Eilter 2 50 to 5000 | Hz 5000 Immediately
Pn185 Depth of Notch | 4 53 - 0 Immediately
Filter 2
Pn186 Width of Notch | 1 45 - 2 Immediately
Filter 2
Frequency of .
Pn187 Notch Filter 3 50 to 5000 | Hz 5000 Immediately
Pn188 D_epth of Notch 0to 23 - 0 Immediately
Filter 3
Pn189 V\.I'dth of Notch 0to 15 - 2 Immediately
Filter 3
Pn127 Low Speed Filter | 0to 100 lcycle 0 Immediately
Pn130 Coulomb F.”Ctlon 0 to 3000 0.1%Tn 0 Immediately
Compensation
Speed Dead Band
for Coulomb .
Pn131 Eriction 0 to 100 rpm 0 Immediately
Compensation
Pn132 Viscous F”.Ctlon 0 to 1000 0.1%Tn/1000rpm | O Immediately
Compensation
Others
Pn135 Encoder Speed | 4 1130000 | 0.01ms 4 Immediately
Filter Time
Pn160 Load Torque 010100 | % 0 Immediately
Compensation
Pnl61 Load Torque. 0 to 1000 Hz 200 Immediately
Observer Gain
Pn162 Feedbgck Speed Otol - 0 After restart
Selection
Step 6 Click Servo Off / Servo On for supplying power to the Motor.
B Parameter Manual-Tuning Tool - ED3S-04AHA
o aiionsop | servo o [
4 TestParameters
TravelDistance(... il Speed Feedback Speed Setting Position Feedback
RepeatTimes 1
Step 7 Click to start using Manual-Tuning Tool.
B Parameter Manual-Tuning Tool - ED35-04AHA
ectCommand...| oo Sop = |- servo on [l (2]
4 TestParameters
TravelDistance... gl Speed Feedback Speed Setting Position Feedback
Th?m&grrwill 1run according to the set parameters and perform the data collecting.
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Step 8 When the Manual-Tuning Tool function has been completed, the waveform graphics of the data result is

displayed in the window.
The figure below is an example of data collecting results with the Position Slope command.

B Parameter Manual-Tuning Tool - ED3S-04AHA ¥
4 TestCommandWave - ~

B . . = 7
TescConmnd...Posionlep + servo ot ] e pom | er g B} ED

4 TestParameters
TravelDistance(... [EREs] Speed Feedback Speed Setting Position Feedback Position Setting
RepeatTimes 2

StopTime(ms) |0
Speed(rpm) 500
One-Way Move
4 Servo Parameters
Speed Loop Gain | 500
Speed Loop Int... 125
Position Loop... |40
Torque Referen... 5|
Moment of Ine... | 0
Speed Feedfor... 0
Speed Feedfar... 0
Torque Feedfor... 0
o

Speed Measure...

“ XAxis
X Min. -5.78
X Max. 578.22
4 LeftAxis
SampleType Speed -
Color I~
¥ Min. -308.07 -

TravelDistance(cts)
Travel Distance Setting. Unit: cts. Range:
[-9999999,9999559].

300

Time [ms]

Step 9 Repeat setting the parameters and perform the data collecting until result meets the requirements.

Step 10 Click Setting Parameters after confirming that the results have reached the desired performance, and the
parameters will be written into the Drive.
B Parameter Manual-Tuning Teol - ED3S-04AHA

4 TestCommandWave

TestCommand... | Position Slop = - Servo Off I

4 TestParameters
TravelDistance(... el Speed Feedback Speed Setting Position Feed

9.4 Feedback Speed Selection

The speed feedback from the encoder is the calculate result that the Drive read the position value from the

encoder and differentiate time.

There is a speed observer inside the Drive for detecting the speed of the Motor in real time. The detected
speed can be used for host controller monitoring or as a speed feedback for the speed loop.

In the case of low speed or low encoder resolution, the method of position-to-time differentiation
introduces large noise. You can set Pn162=1 to use observed speed as the feedback speed.

In addition, you can increase the setting of Pn161 for making the observed speed closer to the actual
speed, but overshooting will be likely to occur.

Tuning

Parameter | Setting Meaning When Enabled | Classification
Pn16l - Load Torque Observer Gain Immediately Adjustment
0 [Default] Use encoder speed as the feedback
speed.
Pn162 After restart Function
1 Use observed speed as the feedback
speed.
Document Version: V1.01 © 2019 ESTUN Automation Co., Ltd. All right reserved. 927

(Dec, 2019)



Summa Series Servodrive Product Manual

Tuning

If you keep the default setting of Pn162, you can use a low-pass filter to eliminate the noise and high-
frequency band, in this case, you shall set Encoder Speed Filter Time (Pn135) as a proper value.

Increase the setting of Pn135, the filtering effect will be better, and the encoder feedback speed will be
smooth, but the phase lag of the speed feedback is also larger, which can reduce the servo performance.

Parameter | Setting | Meaning

When Enabled Classification

Pn135 -

Encoder Speed Filter Time

Immediately Adjustment

9.5 Additional Adjustment Functions

9.5.1 Gain Switching

Function Description

The gain switching function can be used for the manual tuning. It is required to switch from Ist gain
parameters to 2nd gain parameters for the Servo operation in a specific stage, so that the overall

performance of the Servo system can reach the desired performance.

Take Figure 9-11 as an example, the position stage focuses on the performances such as position ripples
and positional rigidity, while the moving stage focuses on the performance such as following error. In
this case, two switchable groups of gain parameters are required to meet the Servo performance.

Figure 9-11 Gain switching example

Position 1st gain

2nd gain | 1st gain | 2nd gain

p;

/

N\

\

Moving
stage

The parameters of the first gain and the second gain are as follows.

Positioning' Moving 'Positioning
stage stage stage

Parameter First Gain Second Gain
Speed Loop Gain Pn102 Pn107
Speed Loop Integral Time Pn103 Pn108
Position Loop Gain Pn104 Pn109
Torque Command Filter Time Pn105 Pn110

The gain switching function includes two settings: one is the conditions for starting the gain switching
and the other is which process to start the gain switching. Figure 9-12 shows a timing diagram for the

gain switching.
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Figure 9-12 Gain switching timing diagram
Delay Time for Gain Switch (Pn122)

Start the gain > =+ |
switching 4
1st gain 2nd gain 1st gain
Position Loop | Second Position Position Loop
Gain (Pn104) Loop Gain (Pn109) Gain (Pn104)
>«

Ramp Time for Position
Loop Gain Switch (Pn125)

Conditions for the Gain Switching

The Drive uses the first group of gain parameters by default. You can set the parameter Pn121 (Gain
Switch Mode) as a desired value, so that the second group of gain parameters are used when the condition

set in Pn121 are met.

Parameter | Setting Meaning When Enabled | Classification
0 [Default] | Fixed to first group gains.
1 Use external signal (G-SEL) as the
condition.
2 Use torque reference as the condition
(threshold setting: Pn117).
3 Use position deviation counter as the
condition (threshold setting: Pn118).
4 Use acceleration as the condition
(threshold setting: Pn119).
Use speed reference as the condition .
Pn121 5 (threshold setting: Pn120). After restart Function
6 Use position reference as the
condition (threshold setting: Pn123).
7 Use actual speed as the condition
(threshold setting: Pn124).
8 Use position reference (Pn123) and
actual speed (Pn124) as the condition.
9 Fixed to second group gains.
10 Use positioning completed flag as the
condition.

e SetPnl21 to 0 (Fixed to first group gains), indicating that the first group of gain parameters is always

used.

e Set Pnl21 to 1 (Use external signal (G-SEL) as the condition) or 10 (Use positioning completed flag
as the condition), indicating that switch to second group of gain parameters when the G-SEL signal is

active or positioning completed, otherwise the first group of gain parameters is used.

e SetPnl21 as 2 to 7, indicating that switch to second group of gain parameters when the switching
condition exceeds the set threshold value, otherwise the first group of gain parameters is used.
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In this case, you can set a proper Hysteresis for Gain Switch (Pn126) to avoid the error between input
and output, and Figure 9-13 shows the diagram for this setting.

Figure 9-13 Hysteresis for Gain Switch diagram
Threshold for Gain
Switch (Pn123)
Start the gain 1

switching
d »
“ »
Y | A
< ] Percentage of torque, etc.
| >«

Hysteresis for Gain
Switch (Pn126)

Set Pn121 to 8 (Use position reference and actual speed as the condition), indicating that there are two
conditions to be met when switching to the second gain:

- Condition 1: Hysteresis switching based on position reference, you shall set a proper Threshold
value for Gain Switch (Pn123) and Hysteresis for Gain Switch (Pn126).
This condition is met when the output exceeds the sum of Pn123 and Pn126.

- Condition 2: Switch based on actual speed judgment, and you shall set a proper Speed Threshold
for Gain Switch (Pn124).
This condition is met when the actual speed exceeds the threshold value.

Both condition 1 and condition 2 are met, switching to second group of gain parameters, otherwise the
first group of gain parameters is used.

Set Pn121 to 9 (Fixed to second group gains), indicating that the second group of gain parameters is
always used.

Relevant Parameters

Tuning

Parameter | Setting | Meaning When Enabled Classification
Pn122 - Delay Time for Gain Switch Immediately Adjustment
Pn123 - Threshold for Gain Switch Immediately Adjustment
Pn124 - Speed Threshold for Gain Switch Immediately Adjustment
Pn125 - g&?:ghﬂme for Position Loop Gain Immediately Adjustment
Pn126 - Hysteresis for Gain Switch Immediately Adjustment

9.5.2 P / PI Switching

The Drive uses the Proportional-Integral Controller by default to adjust the speed loop. You can set Pn116
(P/PI Switch Mode) for switching to the Proportional Controller when the set condition is met.

Parameter | Setting Meaning When Enabled | Classification
Use torque reference as the condition
0 [Defaul] (threshold setting: Pn117).
Use position deviation counter as the .
Pn116 ! condition (threshold setting: Pn118). After restart Function
2 Use acceleration reference as the
condition (threshold setting: Pn119)
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Parameter | Setting Meaning When Enabled | Classification
3 Use the speed reference as the
condition (threshold setting: Pn120).
4 Fixed to PI Control.

e Set Pnl16 to 4 (Fixed to PI Control), indicating that the Proportional-Integral Controller is always
used.

e Set Pnll6 as 0 to 3, indicating that switch to Proportional Controller when the switching condition
exceeds the set threshold value, otherwise the Proportional-Integral Controller is used.

The relevant threshold parameters are shown in the table below.

Parameter | Setting Meaning When Enabled | Classification
Pn117 _ Tor_que Reference Threshold for P/PI Immediately Adjustment
Switch
Pn118 _ De\_/latlon Counter Threshold for P/PI Immediately Adjustment
Switch
Acceleration Reference Threshold for . .
Pn119 - P/P| Switch Immediately Adjustment
Pn120 _ ge\zfghReference Threshold for P/PI Immediately Adjustment

Take the default settings as an example, the default setting of Pn116 is 0 (Use torque reference as the
condition), and the default Torque Reference Threshold for P/PI Switch (Pn117) is 200, in this case, when
the torque reference percentage exceeds 200, the speed loop adjustment will be switched from PI control
to P control, and then if the torque reference percentage is not more than 200, the speed loop adjustment
is switched to PI control.

9.5.3 Feedforward

Feedforward includes speed feedforward and torque feedforward.

e Speed feedforward can improve position response and reduce position following error

e Torque feedforward can improve the speed response and reduce the speed following error
Figure 9-14 shows the block diagram in the feedforward function.

Figure 9-14 Feedforward block diagram

‘ Speed feedforward ‘ Torque feedforward
Position Motor
Host reference "
Controller Position loop Speed loop Torque loop
Position I Speed TCurrent
Drive Encoder

In general, the differential of the position reference is used as the feedforward, you can also set the feed
forward by the controller or other application functions.

You can set Pn005 to select the method for the feedforward.
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Parameter

Setting

Meaning

When Enabled

Classification

0 [Default]

Use the internal speed feedforward.

Use the model following control
speed feedforward, which is

1 available when Model Following
Control Selection (Pn150.0) is
enabled.

Use the speed feedforward set by
the controller, which is available in
the bus control and set by the object
60B1h.

Pn005.3 2

Use the speed feedforward
generated by Cubic interpolation
algorithm, which is available when
the object 60COh is set to Cubic
interpolation algorithm in bus

control.

After restart Function

0 [Default] Use the internal torque feedforward.

Use the model following control
torque feedforward, which is

1 available when Model Following
Control Selection (Pn150.0) is
enabled.

Use the torque feedforward set by
the controller, which is available in
the bus control and set by the object
60B2h.

Pn005.2 2

Use the torque feedforward
generated by Cubic interpolation
algorithm, which is available when
the object 60COh is set to Cubic
interpolation algorithm in bus
control.

Internal Feedforward

In order to reduce the overshoot caused by the feedforward when the setting of Pn005.3 or Pn005.2 is 0, it
is necessary to set Speed Feedforward (Pn112) or Torque Feedforward (Pn114) to adjust the feedforward
compensation value.

e Internal Speed Feedforward = Differential of position reference x Speed Feedforward

e Internal Torque Feedforward = Differential of speed reference x Load Inertia Percentage x Torque

Feedforward

In addition, it is required to filter the noise caused by the differential for the feedforward. You can
increase the Filter Time for the feedforward, the noise can be filtered better, but overshooting may be
occurred.

In the case of high rotation speed, you shall set Pn005.0 to 2 and Pn005.2=0.
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Parameter | Setting | Meaning When Enabled | Classification
Use the general internal torque
0
feedforward.
Pn005.0 After restart Function
Use the high-speed internal torque
2
feedforward.
Pn112 - Speed Feedforward Immediately Adjustment
Pn113 - Speed Feedforward Filter Time Immediately Adjustment
Pnl14 - Torque Feedforward Immediately Adjustment
Pn115 - Torque Feedforward Filter Time Immediately Adjustment

Model Following Control Feedforward

You shall confirm and set that the Model Following Control function has been enabled (Pn150.0=1 or 2),
and then set Pn005.3=1(Use the model following control speed) or Pn005.2=1 (Use the model following
control torque feedforward).

For details on this method, refers to the section 9.5.6 Model Following Control.

Feedforward Set by Controller

The setting of Pn005.3=2 (Use the speed feedforward set by the controller) or Pn005.2=2 (Use the torque
feedforward set by the controller) is only available for EtherCAT Communication.

The relevant objects are 60B1h and 60B2h.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value

Velocity -2147483648 to
60B1n | 0 Offset INT32 RW | Yes 2147483647
60B2h | 0 Torque Offset | INT16 RW Yes -32768 to 32767

Feedforward calculated by Cubic Interpolation

The setting of Pn005.3=3 (Use the speed feedforward generated by Cubic interpolation algorithm) or
Pn005.2=3 (Use the torque feedforward generated by Cubic interpolation algorithm) is only available for
EtherCAT Communication.

The relevant object is 60COh.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
60COh | 0 Interpolation |76 RW | No 1
sub mode select

9.5.4 Friction Compensation

The load friction must exist in the transmission system. However, severe load friction may cause low-
speed crawling, waveform distortion at speed zero-crossing, positioning lag, etc., which can affect the
dynamic and static performance of the Servo system.
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The friction compensation function is that the Drive compensates the load friction by using the relevant
parameter settings, which can be used for applications with frequently forward and reverse motion, and
high speed-stability requirements.

Friction compensation is used to compensate for viscous friction fluctuations and coulomb friction
fluctuations.

You can set Coulomb Friction Compensation (Pn130) manually, and its direction is consistent with the
direction of rotation speed. In addition, it is necessary to set Speed Dead Band for Coulomb Friction
Compensation (Pn131) to avoid the Motor changing the compensation direction frequently near zero
speed, in this case, the Friction Compensation in the Dead Band is 0, as is shown in Figure 9-15.

Figure 9-15 Friction compensation diagram

(Positive) Coulomb Friction

Torque Compensation [Pn130]

compensation

A

Coulomb Friction |

Compensation is 0 x AL

Speed

< P

(Negative) Coulomb Friction
Compensation [Pn130]

Speed Dead Band for Coulomb
Friction Compensation [Pn131]

The viscous friction compensation is a linear relationship with the Motor speed, as is shown in Figure 9-
16. You can set the Viscous Friction Compensation by Pn132.

Figure 9-16 Relationship between viscous friction and speed

Viscous Friction

Torque compensation Compensation [Pn132]

-

0 SpeedV
Parameter | Setting Meaning When Enabled | Classification
Pn130 - Coulomb Friction Compensation Immediately Adjustment
Pn131 - Sp_ee_d Dead Band fc_Jr Coulomb Immediately Adjustment
Friction Compensation
Pn132 - Viscous Friction Compensation Immediately Adjustment

9.5.5 Load Torque Compensation

If there is a sudden load torque during the operation of the Motor, the speed will decrease or the position
will move. The continuously changing load torque will also cause the speed fluctuation or position jitter.
In this case, it is generally necessary to improve the anti-load disturbance performance of the servo by
tuning.

In the tuning process, the load torque compensation function can be used to improve the anti-load
disturbance performance, considering that the reference response performance and the load disturbance
resistance cannot be balanced.

As shown in the figure below, the speed drop is caused by a sudden load torque, and the load torque
compensation function can be used to reduce the drop of the speed.
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Before tuning After tuning
Speed 4 Speed A
| ) v

The load torque compensation function is to compensate the load torque compensation to the torque
reference through the load torque observer.
To reduce the overshoot caused by load torque compensation, use the load disturbance compensation
percentage to adjust the compensation value:
Load Torque Compensation = Load Torque Observer x Load Inertia Percentage (Pn160)
In addition, you can adjust the bandwidth of the load torque observer via Load Torque Observer Gain
(Pn161). Increase the setting of Pn161 for making the observed torque closer to the actual torque, but
overshooting will be likely to occur.

Parameter | Setting Meaning When Enabled | Classification

Pn160 - Load Torque Compensation Immediately Adjustment

Pn161 - Load Torque Observer Gain Immediately Adjustment

9.5.6 Model Following Control

The Model Following Control is outside of the position loop. In Model Following Control, new position
references are generated based on the theoretical Motor control model, and relevant speed feedforward
and torque feedforward are generated. Applying these controls to the actual control loop can significantly
improve the response performance and positioning performance of the position control. Figure 9-17

shows the block diagram in model following control.

) Parameter settings
Position Vi /

Model
Host : reference "
rElEr le(l)z\cgglg Position loop Speed loop Torque loop

'/ TPosition '/ TSpeed / Current

Figure 9-17 Block diagram in model following control

Motor

Drive Encoder

To use the Model Following Control function, set the following parameter.

Parameter | Setting Meaning When Enabled | Classification

0 [Default] go r:otluse Model Following
Pn150.0 ontrol. After restart Function
1 Use the model following control.
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Parameter | Setting Meaning When Enabled | Classification

Use the model following control
and load oscillation suppression.

To use the Model Following Control properly, you shall adjust the relevant parameters in the order of
[Torque Loop| — [Speed Loop| — [Position Loop| — [Model Following Control|.

For details on the relevant parameter of Torque Loop, Speed Loop and Position Loop, refers to the section
9.2.3 Manual Tuning. The relevant parameters of Model Following Control are as follows.

Parameter | Setting Meaning When Enabled | Classification

Pn151 - Model Following Control Gain Immediately Adjustment

Pn152 - Model l_:ollowmg Control Gain Immediately Adjustment
Correction

The Model Following Control Gain (Pn151) determines the position response performance, and increase
this setting can improve speed of response, but overshooting will be likely to occur.

The Model Following Control Gain Correction (Pnl152) determines the damping ratio, and increase this
setting can also increase the damping ratio.

The (speed/torque) feedforward in Model Following Control is a percentage factor that is used to adjust
the output feedforward.

Parameter | Setting Meaning When Enabled | Classification

Pn153 - Model Following Control Speed Immediately Adjustment
Feedforward

Pn154 B Model Following Control Torque Immediately Adjustment
Feedforward

NOTE: only when Pn005.3=1 or Pn005.2=1, the settings of above parameter are available.

The following application restrictions apply to the Mode Following Control.

e Only applied for the Manual Tuning.
e Only applied for the Position Control Modes.

e [t isunavailable in fully-closed loop control.
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9.6 Vibration Suppression
9.6.1 Notch Filter

The notch filter is used to eliminate vibration caused by mechanical resonance.

There are three notch filters in the Drive, those who can used independently or in combination, Figure 9-
18 shows the block diagram of using the notch filters.

Figure 9-18 Block diagram of using the notch filters

L Motor
Position
Ref i
SerEng Position loop Speed loop TOt;ha':(ljte; Torque loop

Position Speed Current

Encoder

Figure 9-19 shows the relevant parameters for the notch filter. Since the notch filter can attenuate the
signal at the notch frequency, if you set a proper frequency (Pn181, Pn184 or Pn187), depth (n182, Pn185
or Pn188) and width (n183, Pn186 or Pn189), the vibration signal in the torque reference can be filtered.

Figure 9-19 Diagram of notch filter parameters
Notch center frequency

L . |
% Defth
=a J
S
< | J
a : Fg :
O L
- e
<L W .
Parameter | Setting Meaning When Enabled | Classification
Pn181 - Frequency of Notch Filter 1 Immediately Adjustment
Pn182 - Depth of Notch Filter 1 Immediately Adjustment
Pn183 - Width of Notch Filter 1 Immediately Adjustment
Pn184 - Frequency of Notch Filter 2 Immediately Adjustment
Pn185 - Depth of Notch Filter 2 Immediately Adjustment
Pn186 - Width of Notch Filter 2 Immediately Adjustment
Pn187 - Frequency of Notch Filter 3 Immediately Adjustment
Pn188 - Depth of Notch Filter 3 Immediately Adjustment
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Parameter | Setting Meaning When Enabled | Classification

Pn189 - Width of Notch Filter 3 Immediately Adjustment

e Set the frequency of notch filter to 5000, indicating the notch filter is unavailable.
e The setting range of the depth is from 0 to 23.
e The setting range of the width is from 0 to 15.

Bode Diagram

10

R e S T

Red line: Depth=50, Width=4

Magritude (dB)

/ Blue line: Depth=0, Width=4

/ Green line: Depth=0, Width=8

30l 3
10 10° 10"

9.6.2 IF (Intermediate Frequency) Vibration Suppression

The IF vibration suppression filter is used to process the speed deviation and compensated to the torque
reference. It is applied for the frequency range 100 Hz to 2000 Hz. Figure 9-20 shows the block diagram
of using the IF vibration suppression filter.

Figure 9-20 Block diagram of using the IF vibration suppression filter

IF vibration Highpass Lowpass Damping
suppression filter filter filter gain

Motor

Speed
reference

Speed loop

Torque loop

Encoder

e Pnl73 determines the frequency center at which vibration suppression is to be performed.

e Pnl74 determines the vibration suppression bandwidth of the filter, indicating the range of the
adjustment filter near the center frequency. Increase this setting can increase the range of vibration
suppression, but it will affect the phase of the frequency near the center.

e The highpass filter and the lowpass filter are respectively used to filter high frequency DC signals and
low frequency DC signals.

e Pnl78 determines the level of the final compensated IF vibration suppression.

Parameter | Setting | Meaning When Enabled | Classification
Frequency of Vibration Suppression . .
Pn173 - red y PP Immediately Adjustment
Filter
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Parameter | Setting | Meaning When Enabled | Classification
Pn174 - Adjust Bgndw_ldth of Vibration Immediately Adjustment
Suppression Filter
Pn175 - Vibration Suppression Immediately Adjustment
PN176 B Lowpass_Fllter Time for Vibration Immediately Adjustment
Suppression
Pn177 3 nghpass_ Filter Time for Vibration Immediately Adjustment
Suppression
Pn178 - Ei?tr:rpmg of Vibration Suppression Immediately Adjustment

NOTE: Set Pn173 to 2000, indicating the notch filter is unavailable.

9.6.3 Load Oscillation Suppression

Use the Load Oscillation Suppression function for suppressing low frequency jitter at the end of the load
during position control, as is shown in Figure 9-21.

Figure 9-21 Load Oscillation Suppression
Before Tuning After Tuning

« >

This function is based on the Model Following Control. According to the relationship between the load
position and the Motor position in the Model Following Control, aiming at controlling the stability of the
load position, and correcting the position reference, as well as the feedforward generated by the Model
Following Control. Figure 9-22 shows the block diagram of using the Load Oscillation Suppression.

Figure 9-22 Block diagram of using the Load Oscillation Suppression
Load Oscillation Suppression

Motor
Model
following Position loop Speed loop Torque loop
control
Speed feedforward Position Speed TCurrent
Torque feedforward
Encoder
Parameter | Setting Meaning When Enabled | Classification
Use the model following control and .
Pn150.0 2 e g After restart Function
load oscillation suppression.
Pn155 - Load Oscillation Frequency Immediately Adjustment
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Parameter | Setting Meaning When Enabled | Classification

Pn156 B Filter T|n_1e for Load Oscillation Immediately Adjustment
Suppression

Pn157 - Limit for.Load Oscillation Immediately Adjustment
Suppression

e Pnl55 determines frequency at which Load Oscillation Suppression is to be performed.

e Pnl56 determines the filter time. You can increase this setting, and the filtering effect will be better.
However, it may reduce the suppression effect due to the lag.

e You can set Limit for Load Oscillation Suppression (Pn157) as a proper limit value, helping to reduce
overshooting during the start and stop.

Frequency Detection for Load Oscillation Suppression

If the frequency for the Load Oscillation Suppression can be detected by a measuring instrument (laser
interferometer, etc.), please write the frequency data (in 0.1 Hz) into the Pn155 directly.

You can also use related functions in ESView V4 (FFT, etc.) to measure the frequency for the Load
Oscillation Suppression.

Application Restrictions

The following application restrictions apply to the Load Oscillation Suppression.

e Load Oscillation Suppression can only be used when the Model Following Control is in effect.

Only applied for the Manual Tuning.

Only applied for the Position Control Modes.

e It is unavailable in fully-closed loop control.

9.6.4 Automatic Vibration Suppression

The automatic vibration suppression function determines the vibration state by the Motor during
operation and recognizes the vibration frequency, and then selects the notch filter or the intermediate
frequency vibration suppression function according to the characteristics of the vibration and
automatically sets the vibration frequency.

The automatic vibration suppression function determines and detects the vibration frequency during the
operation of the Motor, and then choose the notch filter or the IF suppression function, and set the
relevant parameters for the vibration suppression.

Parameter | Setting Meaning When Enabled | Classification

Automatic Vibration Suppression is
0 [Default] | jicanled. PP

Pn100.2 After restart Function
Automatic Vibration Suppression is
enabled.

Pn179 B Ampll'Fude Threshold for Vibration Immediately Adjustment
Detection

Pn179 determines the threshold of a frequency amplitude. If the detected frequency amplitude exceeds
this setting, it will be regarded as a vibration.
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Applied in Tuning-less, One-Parameter Auto-Tuning, Manual Tuning, and Manual-Tuning Tool
When the automatic vibration suppression function is applied in the Tuning-less, One-Parameter Auto-
Tuning, Manual Tuning, and Manual-Tuning Tool, the following parameters can be set temporarily.
Parameter | Setting Meaning When Enabled | Classification
Pn184 - Frequency of Notch Filter 2 Immediately Adjustment
Pn173 - Eirﬁgtjency of Vibration Suppression Immediately Adjustment
Applied in Auto-Tuning Tool
When the automatic vibration suppression function is applied in the Auto-tuning Tool, the following
parameters can be preset, and you can decide whether to write into the Drive.
Parameter | Setting Meaning When Enabled | Classification
Pn181 - Frequency of Notch Filter 1 Immediately Adjustment
Pn184 - Frequency of Notch Filter 2 Immediately Adjustment
Pn187 - Frequency of Notch Filter 3 Immediately Adjustment
Pn173 - Eir;etglrjency of Vibration Suppression Immediately Adjustment

9.7 Diagnostic Tools

9.7.1 Load Inertia Identification

The Load Inertia Identification function is used to calculate the load inertia relative to the Motor rotor
inertia (percentage of load inertia).

The Motor will rotate back and forth several times (the maximum rotations is 8) when using this function.
You can change the number of Motor rotations for this function by the parameter Pn172.

Parameter | Setting Meaning When Enabled | Classification
0 [Default] 8 rotations
Pn172 Immediately Function
1 4 rotations
= Stop the Motor running before performing this function.
m  Ensure the movable parts have sufficient travel in the forward and reverse
directions, as the Motor will run for up to 8 rotations during this operation.
WARNING
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Use the Panel Operator of the Drive

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

The following are the steps to execute the load inertia identification by using the Panel Operator.

Press [M] key several times to select the Utility Function Mode.

Press [ A] key or [ ¥] key to select the function number Fn009.

Press [ 4] key, and Panel Operator displays as below.

Press [M] key to execute the load inertia identification.
At this time, Panel Operator displays the speed of the Motor in real time.

When this operation has been completed, Panel Operator will display the detection result (Unit: %).

NOTE: You can press the [M] key several times to execute this operation until the detection result is confirmed.

Press [ A] key to write the detection value to the parameter Pn106 (Load Inertia Percentage).

Press [ 4] key to return to the display of the Fn009.

Use the ESView V4

Step 1

The following are the steps to execute the load inertia identification by using ESView V4.

Select Advance — Load Inertia Identification in the Menu Bar of the ESView V4 main windows.
.DF ESView V4

Home Functions Parameters Monitor Tuning l
Load Inertia Mechanical Friction

Identification Analysis Analysis

Advance
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Step 2 Read and follow the precautions in the warning box, and then click OK.
Load Inertia Identification

Load inertia detection is in the offline state, the servo internally generates the speed reference curve, and then the system
inertia can be calculated from the motor speed and torque curve.

Precautions:
1.Please check if the adjacent space in the drive section is safe
The servo motor will rotate when this operation is performed. Please check carefully before performing the operation to

g confirm that the motor will not run dangerously.
2.Please ensure that there is enough space for motor movement
When this function is executed, the servo motor rotates back and forth at a certain speed during inertia detection to ensure

that the motor has enough room for operation.

3.Move in the vertical direction
Since this operation is speed control, when 5-ON, the shaft will fall under the action of gravity, do not perform this operation

in propertional control mode.

Step 3 Set Circle Count on the Load Inertia Identification dialog box, indicating the rotation number of the
Motor when Load Inertia Identification function is performed.

Load Inertia Identification_ED35

PARAMETER SETTING

Circle Count| | 8Circle

i

TEST RESULTS

Pnl06 Moment of Inertia... g % Range: 0 ~ 9999

Step 4 Click Servo Off / Servo On for supplying power to the Motor.

Load Inertia Identification_ED35-04AHA

PARAMETER SETTING

8Circle Servo Off

Circle Count

TEST RESULTS
Pnl06 Moment of Inertia... % Range: 0 ~ 9999
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Step 5 Click Run.
Load Inertia Identification_ED35-04AHA

PARAMETER SETTING

Circle Count | 8Circle  Sepyo On -l
TEST RESULTS

Pnl06 Moment of Inertia... g % Range: 0 ~ 9999

Step 6 When the Load Inertia Identification function has been completed, the result will be displayed in the
textbox.

Load Inertia Identification_ED35-04AHA

PARAMETER SETTING
Circle Count  8Circle  Sepvo OFf -l Run

Pnl06 Moment of Inertia.{ g % Range: 0 ~ 9999

Step 7 Click Save to write the value into the parameter Pn106 of the Drive.
Load Inertia Identification_ED35-04AHA

PAR.P«M ETER SETTING
Circle Count  8Circle  Sepyvo Off - Run

| TEST RESULTS

Pnl06 Moment of Inertia... g % Range: 0 ~ 9999

Save
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9.7.2 Mechanical Analysis

Stop the Motor running before performing this function.

CAUTION

This function measures the frequency characteristics of a mechanical system where a Drive is connected
to a PC. It enables the measurement of mechanical frequency characteristics without the use of special
equipment.

Step1 Select Advance — Mechanical Analysis in the Menu Bar of the ESView V4 main windows.

Load Inertia Mechanical FFT Friction
Identification Analysis Analysis

Step 2 The Mechanical Analysis window will be displayed in Function Display Area.

Y\ Mechanical Analysis - ED35-04AHA =

I‘\:::amete“ semr::giosed Loop Chi ~ Servo Off I Tip E‘ go :::: &
Amplitude 30
Offset(rpm) 50
SampleRate 1

Smooth Value 5

4 PhaseDisplay
PhaseDisplay 0

4 Frequency Cut-off Point
Show Freguenc...

1000

1000
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Step 3 Set the necessary parameters before performing the Mechanical Analysis function.
:

I\::;Zmete“ semr::giosed Loop Chi ~ Servo Off I Tip E\ = :::: &
Amplitude 30
Offset(rpm) 50
SampleRate 1

Smooth Value 5

4 PhaseDisplay
PhaseDisplay 0

4 Frequency Cut-off Point
Show Freguenc...

1000

1000

Step 4 Click Servo Off / Servo On for supplying power to the Motor.
“. Mechanical Analysis - ED3S-04AHA

4 Parameters Setting
Mode Closed Loop Ch: = servo O
Aranlituds an

Step 5 Click to start the Mechanical Analysis function.
“f\. Mechanical Analysis - ED3S-04AHA

4 Parameters Setting @
Mode Closed Loop Ch: « Servo On -
[ Y LS e Tat

Step 6 When the Mechanical Analysis function has been completed, the waveform graphics of the data result is
displayed in the window.

“f Mechanical Analysis - ED35-04AHA =

> 5
h:z;aeme‘erss“ﬂrgﬂsed Loop Ch: = Servo Off I m Tip ﬁ @ :::: &
Amplitude 30
Offset(rpm) 50
SampleRate 1

Smooth Value 5
4 PhaseDisplay
PhaseDisplay 0
4 Frequency Cut-off Point
Show Frequenc... | [
Frequency(Hz) 92.29 0 100 1000
Frequency (Hz)

1000
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9.73 FFT

This function can analyze the vibration frequency of the machine and draw the graphics on the window
when the Motor is running.

Step1 Select Advance — FFT in the Menu Bar of the ESView V4 main windows.
ESView V4

Functions Parameters Monitor ing

Load Inertia Mechanical FFT Friction
Identification Analysis Analysis

Step 2 The FFT window will be displayed in Function Display Area.
.

4 Settings > Tip ﬁ Fa [::: &

Para. Igr M

SampleRate 1

CurveColar s
4 Max Frequency Point

Frequency(Hz)

Amplitude

50
Frequency(Hz)

Step 3 Set the necessary parameters before performing the FFT function.

Al FFT - ED3S-04AHA =
—_—

4 Settings > Tip = Fa e

Para. Igr M

SampleRate 1

CurveColor | NN ~
4 Max Frequency Point
Frequency(Hz)

Amplitude

50
Frequency(Hz)
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to start the FFT function.

¥

Step4 Click

4 Settings
Para. Igr M
SampleRate 1
CurveColor s

4 Max Frequency Point
Frequency(Hz)
Amplitude

S

w B EE X

50
Frequency(Hz)

Step 5 When the FFT function has been completed, the waveform graphics of the data result is displayed in the

¥

window.

4 Settings
Para. Igr M
SampleRate 1
CurveColor s

4 Max Frequency Point
Frequency(Hz) 7.81
Amplitude

w B EE X

1500 2000 2500 3000 3500 4000
Frequency(Hz)
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9.7.4 Friction Analysis

Stop the Motor running before performing this function.

CAUTION

The parameters related to friction compensation of the Servo system can be set according to the friction
characteristics of the Motor operation.

Step1 Select Advance — Friction Analysis in the Menu Bar of the ESView V4 main windows.
o' | ESView V4

Home Functions Parameters i Tuning
Load Inertia Mechanical Friction
Identification Analysis Analysis

Advance

Step 2 Read and follow the precautions in the warning box, and then click OK.
Friction Analysis
Friction characteristics analysis is mainly used to identify the friction characteristics of the system.
Precautions:

1.Please check if the adjacent space in the drive section is safe
The servo motor will rotate when this operation is performed. Please check carefully before performing the operation to

confirm that the motor will not run dangerously.
A 2.Please ensure that there is enough space for motor movement
When this function is executed, the servo motor rotates back and forth at a certain speed during inertia detection to ensure

that the motor has enough room for operation.

3.Move in the vertical direction
Since this operation is speed contral, when S-ON, the shaft will fall under the action of gravity, do not perform this operation

in proportional control mode.

Step 3 The Friction Analysis window will be displayed in Function Display Area.

Step 4 Click Detect to perform Load Inertia Identification function if necessary.
For details, refers to the section 9.7.1 Load Inertia Identification.

[A Friction Analysis - ED35-04AHA

4 Settings [ \

Circle Settings g “
4 Friction Analysis Parameters

Friction Compe... 0

Step 5 Set Circle Settings for the Motor rotation when performing Friction Analysis function.
Friction Analysis - ED35-04AHA

4 Settings
[ Circle Settings 8 -

4 Friction Analysis Parameters
Friction Compe... 0
Friction Dampi... |0
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Step 6 Click Servo Off / Servo On for supplying power to the Motor.
[+ Friction Analysis - ED35-04AHA

4 Settings
Circle Settings 8

4 Friction Analysis Parameters
Friction Compe... 0
Friction Dampi... |0

Step 7 Click Run.
= Friction Analysis - ED35-04AHA

4 Settings
Circle Settings 38

4 Friction Analysis Parameters
Friction Compe... | 0
Friction Dampi... |0

Step 8 When the Friction Analysis function has been completed, the waveform graphics of the data result is
displayed in the window.

[ Friction Analysis - ED3S-04AHA s
4 Settings - - -
Cide St s - I I oo fon EREE X

4 Friction Analysis Parameters
Friction Compe... | 0

Regress Range

Friction Dampi.. |0

1000

Step 9 Move Regress Range for setting a proper analysis range of Speed.
i

4 Settings - - . -
Cide St s - I I oo fon EREE X

4 Friction Analysis Parameters
Friction Compe... | 0

Regress Range

Friction Dampi.. |0

1000

Step 10 Click Regress for calculating the Friction Compensation Gain and Friction Damping Proportion.
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Step 11 Click Save to write Friction Compensation Gain and Friction Damping Proportion into the
parameters Pn130 and Pn132 of the Drive.

[ Friction Analysis - ED3S-04AHA

4 Settings
Circle Settings

8

Friction Analysis Parameters
Friction Compensation Gain
Friction Damping Proportion

1

Regress Range

= RN e

1000
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Chapter 10 Fully-Closed Loop Control

10.1 Overview

With a fully-closed system, an externally installed encoder is used to detect the position of the controlled
machine and the machine’s position information is fed back to the Drive. High-precision positioning is
possible because the actual machine position is fed back directly. With a fully-closed system, looseness or
twisting of mechanical parts may cause vibration or oscillation, resulting in unstable positioning.

The following figure shows an example of the system configuration.

Motor Main Circuit Cable

- Motor Encoder Cable

External Encoder Cable J

10.2 Commissioning Procedure

First, confirm that the Drive operates correctly with semi-closed loop control, and then confirm that it
operates correctly with fully-closed loop control.

The commissioning procedure for the Drive for fully-closed loop control is given below.

Step1 Complete the wiring and connection of the Drive and Motor, and connect to the machine.
Refers to the section 8.4 Motor Operation with a Load.

Step 2 Set Pn210.0=0 (Do not use an external encoder) to specify semi-closed loop control.

Step 3 With the JOG operation, move the movable part on the machine side to an appropriate position, and then
confirm the Motor's motion in forward rotation and reverse rotation.
For details on JOG operation, refers to the section 8.3.3 JOG Operation.
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Step4 Set Pn210.0=1 (Use an external encoder for the fully-closed loop control) to specify fully-closed loop
control.

Step 5 Using the JOG operation again to confirm the Motor's motion in forward rotation and reverse rotation.
Step 6 Resolve the following alarms and reset the system.

e [falarms A90 (Phase A Disconnected), A91 (Phase B Disconnected), A92 (Phase C Disconnected)
alarms occur, check the wiring of the external encoder.

e Ifan alarm A93 (Encoder Communications Error) occurs, contact ESTUN or the Authorized
Distributor.

e Ifan alarm A94 (Position Deviation Overflow) occurs, check the settings of Pn210, Pn212, Pn213 and
Pn214. Also, you may check the wiring of the external encoder, and check if the mechanical
connection structure is loose, slippery or has a large gap.

Step 7 Check the settings of parameters Pn210.3, Pn212, and Pn213.

e You may set Pn210.3 to change the count direction of the external encoder.
e According to your application, set Pn212 to change the size of the external encoder resolution.

e Set Pn213 to change Position Deviation Threshold between Encoder and External Encoder.

Step 8 Try to use the PJOG operation to confirm the Motor’s motion.
For details on PJOG operation, refers to the section 8.5 Program Jogging.

Step 9 Refers to the Step 6, to resolve possible alarms until the alarm no longer occurs.

Step 10 Confirm that the servo can operate normally in PJOG operation, indicating that the Servo can operate in
fully-closed loop control.

10.3 Parameter Settings

To properly perform fully-closed loop control, you may set the following parameters.

Parameter | Name Reference

Pn001.0 CCw, CW 7.2 Motor Rotation Direction

Pulse Numbers for PG Frequency

Pn200 L 7.7.3 Encoder Divided Pulse Output
Division
Pn210.0 External Encoder Selection 10.3.3 External Encoder Enabled
Pn210.1 Extgrnal Encoder Output Pulse 7.7.3 Encoder Divided Pulse Output
Setting
Pn210.2 Extern_al Encoder Phase Sequence 7.7.3 Encoder Divided Pulse Output
Selection
PN210.3 Direction of External Encoder 10.3.2 Motor Direction and Machine Movement

Direction Setting

Pn211.0 C-pulse of External Encoder -

Pn212 Resolution of External Encoder 10.3.3 External Encoder Enabled
Position Deviation Threshold

Pn213 between Encoder and External 10.3.5 Alarm Detection Settings
Encoder

Position Deviation Clear between

Pn214 Encoder and External Encoder

10.3.5 Alarm Detection Settings
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10.3.1 Control Block Diagram

The control block diagram for fully-closed loop control is as shown in Figure 10-1.

Figure 10-1 Control block diagram for fully-closed loop control

Feedback data

-
-t

1/Electronic
Gear Ratio

[

Drive
EtherCAT
reference Electronic Deviation Positon ¥ Speed . -
| Gear Ratio "|  counter "| control loop 4 loop > Machine
‘ |
|
i
|
EtherCAT i
|
|
|
|
|

Alarm External
,,,,,,,,,, _ detection > A.94 encoder

Encoder divided

|

|

Ise output |
PUSETP | owvider oo o

Pn200 R

10.3.2 Motor Direction and Machine Movement Direction Setting

You must set the Motor direction and the machine movement direction. To perform fully-closed loop
control, you must set the Motor rotation direction with both Pn001.0 (CCW, CW) and Pn210.3 (Direction
of External Encoder).

Pn210.3 (Direction of External Encoder)
Pn001.0 (CCW, CW)®
0 (Not invert) 1 (Invert)
Reference Forward Reverse Forward Reverse
direction reference reference reference reference

0 .

(CCcwW) Motor direction | CCW Cw CCw Ccw
External Forward Reverse Reverse Forward
encoder @ movement movement movement movement
Reference Forward Reverse Forward Reverse
direction reference reference reference reference

1 (CW) | Motor direction | CW CCcw Cw CCwW
External Reverse Forward Forward Reverse
encoder movement movement movement movement

(1): Phase B leads in the divided pulses for a forward reference regardless of the setting of Pn001.0.
(2): Forward direction: The direction in which the pulses are counted up. Reverse direction: The direction in which
the pulses are counted down.
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10.3.3 External Encoder Enabled

Set Pn210.0=1 or 2 to enable the external encoder:

e Set Pn210.0 to 1, representing that the external encoder is enabled for the fully-closed loop control.

e Set Pn210.0 to 2, representing that the external encoder is enabled for the counting only.

In addition, set the parameter Pn212 (Resolution of External Encoder) to specify the resolution of the
external encoder, indicating the numbers of AB quadrature pulse edges emitted by the external encoder
after one rotation of the Motor (one quadrature pulse has four edges, that is, the pulse numbers x 4).

Parameter | Name Range Unit | Default | When Enabled
Pn210.0 External Encoder Selection 0to2 - 0 After restart
Pn212 Resolution of External Encoder | 1 to 1048576 | 1 pulse | 10000 After restart

10.3.4 Encoder Divided Pulse Output for External Encoder

To use the encoder divided pulse output, you shall set Pn200 (Pulse Numbers for PG Frequency Division)
and parameter Pn210.1 (External Encoder Output Pulse Setting).

For details on encoder divided pulse output, refers to the section 7.7.3 Encoder Divided Pulse Outpu.

If the external encoder is used for the divided pulse output (Pn210.1=1), you can also set Pn210.2 to
select whether to invert the output signals.

Sequence Selection

Parameter | Name Range Unit Default When Enabled

Pn200 Pulse Numbers for PG | 16 16384 | 1 pulse | 16384 After restart
Frequency Division

Pn210.1 External E_ncoder Output Otol - 0 After restart
Pulse Setting

Pn210.2 External Encoder Phase Otol - 0 After restart
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10.3.5 Alarm Detection Settings

This setting is used to detect the difference between the feedback position of the Motor encoder and the
feedback load position of the external encoder for fully-closed loop control.

If the detected difference exceeds the setting, an A94 alarm (Position Deviation Overflow) will be output.

In addition, you shall set the coefficient of the deviation between the Motor and the external encoder per
Motor rotation (Pn214). This setting can be used to prevent the Motor from running out of control due to
damage to the external encoder or to detect belt slippage.

. When
Parameter | Name Range Unit Default Enabled
Position Deviation
Pn213 Threshold between 0to 134217728 | 1Pulse | 1000 | Immediately
Encoder and External
Encoder

Position Deviation Clear
Pn214 between Encoder and 0 to 100 1% 0 Immediately
External Encoder

e IfPn214 is set to 0, the external encoder value will be read as it is.

e Ifyou set Pn214 to 20, the second rotation will start with the deviation for the first Motor rotation
multiplied by 0.8.

Pn214 =0

Large“ Deviation between motor and external encoder

Small
Pn214 = 100
Motor rotations
| | | | | >
[ [ [ [ [
1st rotation 2nd rotation 3rd rotation 4th rotation
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Chapter 11 STO

11.1 Introduction

This product has the integrated safety function Safe Torque Off (STO) according to IEC 61800-5-2,

which is equivalent to an uncontrolled stop in accordance with stop category 0 of IEC 60204-1, which can
protect people from dangerous movements of the machine and reduce the risk of operator.

The safe torque off (STO) function is a safety function that shuts the Motor current and turns off Motor
output torque by turning off the driving signal of the Drive’s internal power transistor, when safety input

signal is detected.

However, the safety function STO is not equivalent to the safety function safe off of IEC 60204-1, since it

does not provide any galvanic insulation. This means that the Motor terminals can still have dangerous

voltage when in STO state.

Block Diagram

The circuit diagram of safety function is as shown in Figure 11-1.

Figure 11-1 Circuit diagram of safety function

Power
Supply

DSP

PWM

= [Gior]

> [Cutoff ]

-

Inverter
module

24V Power Supply Servodrive
T Switch
d Hwes1+ | CN®
1 —1 ]
HWBB1- E] AY =
\ HWBB2+
1 —1 ]
— HWBB2- E] Ay
ov
\V

Close the Switch for turning ON HWBB1 and HWBB2, PWM signal can be allowed to pass by Cutoff circuit, which

is, allowing the torque to output.

Open the Switch for turning OFF HWBB1 or HWBB2, PWM signal cannot be allowed to pass by Cutoff circuit,

which is, forbidding the torque to output.

The reliability block diagram of safety function is as shown in Figure 11-2.
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Figure 11-2 Reliability block diagram

Input 1 Actuator 1

Power Common
Supply Cause

Input 2 Actuator 2

Functions and Features

The functions or features of STO are as follows:

The safe state is the hardware shutdown of all PWMs, which make the Motor torque off.
The architecture of the system is 1ool + 1002.

The STO works in high demand mode of operation, and systematic capability is SC3.
The PFH may amount to 0.018% of the complete safety loop, and and it is 1.8*%107'%.
MTTFd of each channel is 3184 years.

According to IEC 61508-6: 2010, MRT and MTTR are both 0.

Failure rates are: A (total failures) = 355.80 fit; As (safe failures) = 283.38 fit;

App (dangerous detected failures) = 71.69 fit;

Apu (dangerous undetected failures) = 0.73 fit.

[NOTE] The unit for failure rates is 1 fit (failures in time) = 1*10~ h”!, meaning one failure in 10°
operation hours of the device.

The safety integrity level is SIL3 (IEC 62061: 2015), the performance level is PLe, the category is
Cat.4 (ISO 13849-1: 2015).

According to IEC 61508:2010 and IEC62061:2015, the SFF is no less than 99% for dual channel part
(1002), and is no less than 99% for signal channel part (1001).

According to ISO 13849-1: 2015, DC is no less than 99%.

) The response time of STO is no more than 30ms.
Response time of STO is the time frame from the STO signal is triggered to the PWM signal is
removed.

) The diagnose test interval is less than 20ms for HFT=0, and is less than 1h for HFT>0.
) According to IEC61326-3-1 for the DS definition, the Motor will stop within 200m:s.
According to ISO 13849: 2015, the CCF score is better than 65.

) All detected faults will lead to safe state.

) In single channel, diagnostic test interval + fault reaction time < 30ms.

*) Input signal filtering time definition: when the input signal keeps low level more than 2ms, turns
HWBBI1 and HWBB2 OFF and the system will enter safe state.

In order to prevent the accumulation of faults, based on the risk

assessment of the machine or device, it is confirmed at a fixed time

whether the function is lost.

Regardless of the system safety level, the safety confirmation test is
CAUTION  performed at least once in 20 years. The inspection items mainly include

the items (*) added to the above characteristics.
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Risk Assessment

Alarms

The device manufacturer is responsible for the residual risks associated with all risk assessments. The
following are residual risks associated with STO functions. ESTUN is not responsible for any damage or
injury caused by residual risks.

A\

WARNING

Never touch the terminals while the power is on.

Since the STO function only cuts off the torque output of the Motor and
does not cut off the physical connection between the Drive and the
Motor, there is a risk of electric shock.

Use products that have been safety-confirmed or meet safety
specifications for parts used on safety circuits.

Since the STO function can cut off the torque output of the Motor, make
sure that the Motor does not move due to external forces.

Please confirm whether the new product and the previously used
product are the same model when replacing the Drive.

Always confirm the performance of the function before running the
system.

Please conduct a risk assessment of the entire machine or device.

When the power module inside the Drive has a short-circuit fault, the
Motor shaft may turn 0.5 rotations or less.

Always supply power the STO input signals (HWBB1 and HWBB2) from
a same source.

If the power is supplied separately, the leakage current may cause the
STO function to malfunction and unable to cuts off the torque output of
the Motor.

Please use the PELV/SELV switching power supplying to the IO signal of
the STO function.

If A30 (STO Disconnected) alarm or A31 (STO Circuit Failure) alarm occurs in the Drive, which means
that the STO function circuit may be damaged. The user should troubleshoot to use the STO function

again.
Alarm No. | Name Description
. HWBB1 or HWBB? is disconnected for more than 10
A0 STO Disconnected seconds. Check the wiring before using the STO function.
oo The STO function circuit may be damaged. Please contact
A3l STO Circuit Failure ESTUN or the Authorized Distributor.
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Applicable Standards

The safety standards followed by STO are shown in the table below.

Item Safety Specification

¢ |EC 61800-3: 2017
¢ |EC 61000-4: 2017
* |EC 61326-3-1: 2017
¢ |EC 61800-5-2: 2016

Low Voltage Directive ¢ EN 61800-5-1: 2007 + AMD1:2017

* |EC 61800-5-2: 2016
® |EC 60204-1: 2016
Functional Safety ® |EC 61508: 2010

® |EC 62061: 2015

® |SO 13849-1: 2015

* |EC 60068-2-1: 2007

* |EC 60068-2-2: 2007

* |EC 60068-2-6: 1995

* |EC 60068-2-14: 1984

* |EC 60068-2-27: 1987

* |EC 60068-2-78: 2001

¢ |EC 61800-2: 2015

¢ |EC 61800-5-1:2007 + AMD1:2016

EMC Directive

Environmental Requirements

11.2 Environmental Conditions

Item Specification

Temperature: -5°C to 55°C

Operation o ) )
Humidity: 5% to 95% RH (with no condensation)
Temperature: -20°C to 85°C

Storage o ] ]
Humidity: 5% to 95% RH (with no condensation)

Altitude < 1000m (Rated); <2000m (Derated)

IP 1P20

Pollution Index 1

Overvoltage Category i

Isolation Voltage Input to Output: 2 kV; Input to Earth: 2.7 kV

Insolation Resistance 50 VDC, 50 mQ or more

power interface cable from signal cables or state alternative mitigation
methods.
m It is not recommended to use the device in public low voltage power
CAUTION
supply systems.

f = To avoid the risk of crosstalk to signal cables, please segregate the
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11.3 Terminals Arrangement

Signal Diagram

( )
EDM- EDM+
HWBB2- HWBB2+
HWBB1- HWBB1+
ov 24V
- J

Pin Layout

the STO function.

A = Please use the PELV/SELV switching power supplying to the IO signal of
WARNING "™ The external signal shall meet the Idle-current principle.

Pin Signal Name Function
1 ov ;
24V Power Supply — (Do not use tr_lese pins _bece_luse they
2 24V are connected to internal circuits)
3 HWBB1-
HWBBL1 Input .
4 HWBB1+ The STO function takes effect when
the HWBB. or the HWBB2 signals is
5 HWBB2- turned OFF.
HWBB?2 Input
6 HWBB2+
7 EDM- ;
. . Turns ON when the HWBB1 signal or
. — External Device Monitor Output the HWBBS2 signal is turned OFF.
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Signal Specifications

The input specifications of the HWBB1 signal (CN6-3, -4) and HWBB?2 signal (CN6-5, -6) are as

follows.
Item Characteristics Description
Internal Impedance 3.3kQ -

Operating Voltage Range | 24V+20%

VH_min =176V, VL_max =4V

The electrical characteristics of the EDM (CN6-7, -8) output signal are as follows:

Item Characteristics | Description

Maximum Allowable Voltage | 35 VDC -

Maximum Allowable Current | 80 mA DC -

Maximum ON Voltage Drop 1.0V Xﬁlr?r?tei:gtgv;eg EDM+ and EDM- when
Maximum Delay Time 5ms Time from a change in HWBB1 or HWBB?2

until a change in EDM
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11.4 Function Description

11.4.1 EDM (External Device Monitor)

The EDM (External Device Monitor) signal is used to monitor failures in the STO. Connect the monitor
signal as a feedback signal, e.g., to the Safety Function Device.

The relationship among the signals of EDM, HWBB1, and HWBB?2 is shown in Table 11-1.

Table 11-1 The relationship among the signals of EDM, HWBBI1, and HWBB2

Signal Logic

HWBB1 ON ON OFF OFF
HWBB2 ON OFF ON OFF
EDM OFF OFF OFF ON

A The EDM signal is not a safety output. Use it only for monitoring for failures.
WARNING

If an STO is requested by turning OFF input signals (HWBB1 and HWBB2) when the safety function is
operating normally, the EDM output signal will be turned ON within 5 milliseconds.

-<<5ms»
HWBB1 ON
HWBB2 OFF
=21 OFF on
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11.4.2 Safe State

When the STO function takes effect, the Drive enters the safe state and the Panel Operator displays SAF,
as is shown below.

The relationship between the State and the signals of HWBB1 and HWBB2 is shown in Table 11-2.

Table 11-2 The relationship between the State and the signals of HWBB1 and HWBB2

Item Logic

HWBB1 ON ON OFF OFF
HWBB2 ON OFF ON OFF
State - Alarm Alarm SAF

Turn OFF input signals (HWBB1 and HWBB?2) for taking effect the STO function, the power supplied to
the Motor will be cut off within 5 milliseconds.

+«<5ms»
HWBB1 ON
HWBB2 OFF
State Operating state Safe state

Safety output signal from the safety controller and safety sensor may include L pulse for self-diagnosis.
Make sure the off period of safety input signal less than 1 millisecond, and the safety input circuit does
not detect this OFF event.

A Conditions for STO function reset is that both HWBB1 and HWBB2
are ON.
CAUTION
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11.4.3 S-RDY (Servo Ready Output) Signal

When the Drive is in Safe State, S-RDY (Servo Ready Output) signal is OFF.

When the HWBBI1 and the HWBB2 signals are turned ON, and the Servo is OFF, the S-RDY signal will
be turned ON, and the Drive will be in Ready State.

S-RDY ON OFF ON
i ON
o OFF ; OFF
HWBB1 ON ' ON
HWBB2 i OFF :

State RDY RUN >< SAF >< RDY

11.4.4 /BK (Brake Ouput) Signal

If the STO function takes effect when the HWBB1 or HWBB?2 signal is OFF, the /BK (Brake) signal will
turn OFF. At that time, the setting in Pn506 (Brake Reference-Servo OFF Delay Time) will be disabled.

HWBB1 ON
HWBB?2 OFF
/BK ON OFF

(Brake released) (Brake applied)

ON OFF

Motor Power (Power supplied) [(Power not supplied)

State RUN >< SAF

11.4.5 Stopping Methods

The Drive will enter the safe state when the STO function takes effect, and the Motor will stop according
to the setting of Pn003.0.

Parameter | Setting Stopping Method Statue after Stopping When Enabled
0 Dynamic Brake Coasting

Pn003.0 1 Dynamic Brake Dynamic Brake After restart
2 Coasting Coasting
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11.4.6 Reset Method for Deviation Counter

The Drive will enter the safe state when the STO function takes effect, and the Deviation Counter will
reset according to the setting of Pn004.1.

Parameter | Setting Reset Method When Enabled
0 Reset to zero when Servo is OFF or STO function
takes effect.
Pn004.1 After restart
2 Reset to zero when Servo is OFF, or STO function
takes effect, or Overtravel is occurred.

11.5 Safety Function Device Connection

11.5.1 Disconnecting a Safety Function Device

If you do not connect a safety function device, keep the Safety Connector plugged into the CN6 port, and
the shorting pins on the connector remain in the default state.

A In this case, the STO function will be disabled and the Drive will not be able
to implement the safety function by the Safety Function Device.
WARNING

keep the Safety Connector

plugged into the CN6 port SREEINE 02 EErE

i

[ED35-04AHA

Z_——
S IE="
——_ /=

is not connected, the Drive will enter safe state and not supply
the current to the Motor, so that the Motor cannot output torque.
CAUTION At that time, the Panel Operator will display SAF.

CE If the shorting pins are removed and the Safety Function Device
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11.5.2 Connecting a Safety Function Device

Remove the shorting pins on the Safety Connector

Remove the shorting pins on the Safety Connector as shown in Figure 11-3.

Figure 11-3 Remove the shorting pins

Remove the shorting pins
on the Safety Connector
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Wiring the Safety Function Device

Connect the Safety Function Device to the CN6 port according to the wiring example shown in Figure 11-

4.

Figure 11-4 Wiring example for Safety Function Device

24V Power Supply

Safety Light Curtains

Safety Input
Function ggw"ir
Device PPY" Monitor Output

= T+ T- OuUT1 ouT2

CN6
HWBB1+

HWBB1-
ov

HWBB2+

Servodrive

HWBB2-

EDM+

EDM-

Use armored cables to protect the HWBB1+ and HWBB2+ from short circuits.
Use the EDM signal at the common emitter output, making sure that the current flows from EDM+ to EDM-.

When the safety grating is blocked, the HWBB1 and HWBB2 signals turn OFF, and the EDM signal is
turned ON to enter the Safe State.

When the blocking of the safety grating is released, the HWBB1 and HWBB2 signals turn ON, and the
Drive will enter the Operating State.

Validating Safety Functions

When you commission the system or perform maintenance or Drive replacement, you must always
perform the following validation test on the STO function after completing the wiring. (It is
recommended that you keep the confirmation results as a record.)

When the HWBB1 and HWBB?2 signals turn OFF, confirm that the Panel Operator displays SAF and
that the Motor does not operate.

Monitor the ON/OFF status of the HWBB1 and HWBB2 signals.

If the ON/OFF status of the signals do not coincide with the display (Un006), the following must be
considered:

- An error in the external device.
- Disconnection of the external wiring, short-circuiting in the external wiring.
- Afailure in the Drive.

Find the cause and correct the problem.
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Troubleshooting

Any one of the input signal HWBB1 or HWBB?2 turns OFF, the Drive will enter the Safe State. However,
if other signal is still ON for more than 10 seconds, an alarm A30 (STO Disconnected) will occur. At that
time, the following must be considered:

e The circuit or device used to input the HWBB1 and HWBB2 signals may be faulty.

e The cable for the input signal has been disconnected.

Find the cause and correct the problem.

11.6 Procedure

Taking the wiring of the Safety Function Device shown in Figure 11-4 as an example, use the STO
function as follows.

1 Prepare for maintenance work on the device.

Stop the Motor and turn OFF the S-ON signal.

The safety light curtain blocked.

The HWBB1 and HWBB?2 signals are turned OFF
and the Servodrive enters the Safe State.

The worker leaves the guarded area after
completing work.

The safety light curtain resumed work.

The Servodrive enters the Operating State. Turn
S-ON signal ON to run the Motor again.
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Chapter 12 Appendix

12.1 Parameters Lists

12.1.1 Interpreting the Parameter Lists

Index of the
object dictionary

Parameter

Number l\\

"When Enabled” indicates the parameter take effective when:
[After restart] the power supply is turned OFF and ON again.
[Immediately] it was set.

\ \
No. Iﬁx Name Range Unit Default W11.§Enabled
3164 Basic Function Selections 0 0000 to 0111 - 0000 After restart

Pn000

Pn000.0: Servo ON

0 | Enabled.

1 -
automatically.

Disabled. When turn the S-RDY signal ON, the motor is excitation

Pn000.1: Forward Drive Prohibit Input

when the overtravel occurs.

Enabled. The motor is stopped according to the setting of Pn003.1

1 | Disabled.

Pn000.2: Reverse Drive Prohibit Input

when the overtravel occurs.

Enabled. The motor 1s stopped according to the setting of Pn003.1

1 | Disabled.

Pn000.3: Reserved setting (Do not change).

Here lists the
value of the
parameter and
their description
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12.1.2 Parameters Detailed
No. Index | Name Range Unit Default When Enabled
3164 Basic Function Selections 0 0000 to 0111 - 0000 After restart
Pn000.0: Servo ON
0 | Enabled.
1 Disabled. When turn the S-RDY signal ON, the Motor is excitation
automatically.
Pn000 Pn000.1: Forward Drive Prohibit Input
0 Enabled. The Motor is stopped according to the setting of Pn003.1
when the overtravel occurs.
1 | Disabled.
Pn000.2: Reverse Drive Prohibit Input
0 Enabled. The Motor is stopped according to the setting of Pn003.1
when the overtravel occurs.
1 | Disabled.
Pn000.3: Reserved setting (Do not change).
3165 Basic Function Selections 1 0000 to 0001 - 0000 After restart
Pn001.0: CCW, CW
0 | Use CCW as the forward direction.
Pn001 1 | Use CW as the forward direction.

Pn001.1: Reserved setting (Do not change).

Pn001.2: Reserved setting (Do not change).

Pn000.3: Reserved setting (Do not change).
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No. Index | Name Range Unit Default When Enabled
3166 | Application Function 0000 to 0100 - 0000 After restart
Selections 2

Pn002.0: Reserved setting (Do not change).

Pn002

Pn002.1: Reserved setting (Do not change).

Pn002.2: Usage of Absolute Encoder

0

Use the encoder as an absolute encoder.

1

Use the encoder as an incremental encoder.

Pn002.3: Reserved setting (Do not change).
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No. Index | Name Range Unit Default When Enabled
3167 | AApplication Function 0000101032 | — 0000 After restart

Selections 3

Pn003.0: Motor Stopping Methods for Gr.1 Alarms, Servo OFF, STO,
and Servo OFF

0

Applying the dynamic brake and then let the Motor coast.

1

Applying the dynamic brake and then place the Motor in DB state.

2

Coast the Motor to a stop.

Pn003.1: Motor Stopping Method for Overtravel

Pn003 0

Applying the dynamic brake and then let the Motor coast.

1

Coast the Motor to a stop.

Applying the reverse brake and then place the Motor in zero

clamping state.

Applying the reverse brake and then let the Motor coast.

Pn003.2: Reserved setting (Do not change).

Pn003.3: Overload Enhancement

0

Disabled.

Enabled. This function can enhance the Motor load for
instantaneous more than 2 times rated load, which can be used in
the conditions that require frequent start and stop.

This setting is unavailable for EM3A Motors.
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No. Index | Name Range Unit Default When Enabled

Application Function
Selections 4

3168 0000 to 0025 - 0000 After restart

Pn004.0: Motor Stopping Methods for Gr.2 Alarms

0 | Applying the dynamic brake and then let the Motor coast.

Applying the dynamic brake and then place the Motor in DB state.

Coast the Motor to a stop.

Applying the reverse brake and then place the Motor in DB state.

AW | NP

Applying the reverse brake and then let the Motor coast.

Pn004 Regards Gr.2 Alarms as the Warnings, and the Motor will not be

stopped.

Pn004.1; Deviation Counter Clear in Local Control Mode

0 Reset to zero when Servo is OFF or STO is available.

1 | Reserved setting (Do not change).

Reset to zero when Servo is OFF, or STO is available, or Overtravel
is occurred.

Pn004.2: Reserved setting (Do not change).

Pn004.3: Reserved setting (Do not change).
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No. Index | Name Range Unit Default When Enabled

Application Function
Selections 5

3169 00d0 to 33d3 - 00d0 After restart

Pn005.0: Internal Torque Feedforward Method

0 | Use the general internal torque feedforward.

Reserved setting (Do not use.)

1
2 | Use the high-speed internal torque feedforward.
3

Reserved setting (Do not use.)

Pn005.1: Local Control Method

d | Use the parameter reference as default.

Pn005.2: Torque Feedforward Method

Pn005 0 | Use the internal torque feedforward.

Use the model following control torque feedforward, which is
1 | available when Model Following Control Selection (Pn150.0) is
enabled.

Use the torque feedforward set by the controller, which is available
in the bus control and set by the object 60B2h.

Use the torque feedforward generated by Cubic interpolation
3 | algorithm, which is available when the object 60COh is set to
Cubic interpolation algorithm in bus control.

Pn005.3: Speed Feedforward Method

0 | Use the internal speed feedforward.

Use the model following control speed feedforward, which is
1 | available when Model Following Control Selection (Pn150.0) is
enabled.

Use the speed feedforward set by the controller, which is available
in the bus control and set by the object 60B1h.

Use the speed feedforward generated by Cubic interpolation
3 | algorithm, which is available when the object 60COh is set to
Cubic interpolation algorithm in bus control.
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No. Index | Name Range Unit Default When Enabled
316A | Application Function 0000 to 0001 - 0001 After restart
Selections 6

Pn006.0: Bus Selection

Pn006

Do not use the Bus. Select the control method by the setting of

Pn005.1.

Use EtherCAT.

Pn006.1: Reserved setting (Do not change).

Pn006.2: Reserved setting (Do not change).

Pn006.3: Reserved setting (Do not change).

Application Function

e Selections 7

0000 to 1120

0010

After restart

Pn007.0: Reserved setting (Do not change).

Pn007.1: Power Supply Selection

0

Single-phase AC, for the Drives of ED3S-15A* to ED3S-30A*, this
setting is unavailable.

Pn007 1

Three-phase AC

DC

Pn007.2: Torque Limit Action When Undervoltage Occurs

0

Disabled.

1

Enabled.

Pn007.3: AC Supply Frequency

0

50 Hz

1

60 Hz
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No. Index | Name Range Unit Default When Enabled
3jec | !Mnitial Display Selection When | 4, gqqq - 0010 After restart
Power On
Pn008
Set the displayed Un Number when power on the device.
For example, set this parameter to 0, the display is Un000 after powering on the device.
316D | Application Function 0000t0 0001 | - 0000 After restart
Selections 9
Pn009.0: Shared DC Bus Function
0 | Disabled.
Pn009
n 1 | Enabled.
Pn009.1: Reserved setting (Do not change).
Pn009.2: Reserved setting (Do not change).
Pn009.3: Reserved setting (Do not change).
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No. Index | Name Range Unit Default When Enabled

31C8 Tuning Function 0001 to 1105 - 0001 After restart

Pn100.0: Tuning Mode
1 | Tuning-less
2 | Reserved setting (Do not change).
3 | One-parameter auto-tuning
4 | Reserved setting (Do not change).
5 | Manual tuning
Pn100
Pn100.1: Reserved setting (Do not change).
Pn100.2: Automatic Vibration Suppression Selection
0 | Disabled.
1 | Enabled.
Pn100.3: Damping Selection (This parameter is available when the One-
parameter auto-tuning function is selected.)
0 | Standard: Short positioning time, but prone to overshoot.
1 | Stable: Stable positioning, but long positioning time.
31C9 Servo Rigidity 0 to 500 Hz 40 Immediately
Pn101

This parameter determines the response characteristic of the servo system.
The performance can be improved by increasing this value, and decrease if vibration occurs.

31CA Speed Loop Gain 1 to 10000 rad/s 500 Immediately

Pn102
This parameter determines the bandwidth of the speed loop.

31CB Speed Loop Integral Time 1 to 5000 0.1ms 125 Immediately

Pn103
Reduce this value can shorten positioning time and speed response time.

31CC Position Loop Gain 0 to 1000 1/s 40 Immediately

Pn104 This parameter determines the bandwidth of position loop.

Increase this value can improve the stiffness of positioning, decrease if the system vibrates.
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No. Index | Name Range Unit Default When Enabled

31CD Torque Reference Filter Time | 0 to 2500 50 0.01ms Immediately
Pn105 . : . i A i .

This parameter determines the bandwidth of torque reference filter, the filter is used to filter out the noise

in torque reference.

31CE Load Inertia Percentage 0 to 9999 % 0 Immediately
Pn106

This value should be set to the percentage of load inertia and Motor inertia.

31CF Second Speed Loop Gain 1 to 10000 rad/s 250 Immediately
Pn107

31D0 .?.?ﬁ%nd Speed Loop Integral 1 to 5000 rad/s 200 Immediately
Pn108

31D1 Second Position Loop Gain 0to 1000 1/s 40 Immediately
Pn109

31p2 | Second Torque Reference 0 to 2500 0.01ms | 100 Immediately

Filter Time

Pn110

31D4 Speed Feedforward 0to 100 % 0 Immediately
Pnll2 This value is a percentage of the internal speed feedforward.

This value is available when the internal speed feedforward is selected (Pn005.3=0).

31D5 .?.?;Zd Feedforward Filter 0 to 640 0.1ms 0 Immediately
Pn113

This parameter determines the bandwidth of internal speed feedforward filter. The filter is used to filter out

the noise in internal speed feedforward.

31D6 Torque Feedforward 0to 100 % 0 Immediately
Pnlld This value is a percentage of the internal torque feedforward.

This value is available when the internal torque feedforward is selected (Pn005.2=0).

31D7 Lor;(lue Feedforward Filter 0 to 640 0.1ms 0 Immediately
Pnl115

This parameter determines the bandwidth of internal torque feedforward filter. The filter is used to filter out

the noise in internal torque feedforward.
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No. Index | Name Range Unit Default When Enabled
31D8 P/PI Switch Mode Oto4 - 0 After restart
[0] Use torque reference as the condition (threshold setting: Pn117).
Pnl116 | [1] Use position deviation counter as the condition (threshold setting: Pn118).
[2] Use acceleration reference as the condition (threshold setting: Pn119).
[3] Use the speed reference as the condition (threshold setting: Pn120).
[4] Fixed to PI Control.
Torque Reference Threshold 0 .
31D9 for P/P1 Switch 0 to 300 % 200 Immediately
Pnl117
The threshold is used to switch speed controller from PI to P. This value is a percentage of torque
reference.
31pa | Deviation Counter Threshold | 4 ' 550 lpulse |0 Immediately
for P/PI Switch
Pn118
The threshold is used to switch speed controller from PI to P. This value is a pulse number.
Acceleration Reference .
31DB Threshold for P/PI Switch 0 to 3000 10rpm/s | O Immediately
Pn119
The threshold is used to switch speed controller from PI to P. This value is an acceleration reference.
gipc | Speed Reference Threshold for | 409 rpm 0 Immediately
P/P1 Switch
Pn120
The threshold is used to switch speed controller from PI to P. This value is a speed reference.
31DD Gain Switch Mode 0to 10 - 0 After restart
[0] Fixed to first group gains.
[1] Use external signal (G-SEL) as the condition.
[2] Use torque reference as the condition (threshold setting: Pn117).
[3] Use position deviation counter as the condition (threshold setting: Pn118).
Pn121 | [4] Use acceleration as the condition (threshold setting: Pn119).
[5] Use speed reference as the condition (threshold setting: Pn120).
[6] Use position reference as the condition (threshold setting: Pn123).
[7] Use actual speed as the condition (threshold setting: Pn124).
[8] Use position reference (Pn123) and actual speed (Pn124) as the condition.
[9] Fixed to second group gains.
[10] Use positioning completed flag as the condition.
31DE Delay Time for Gain Switch 0 to 20000 0.1 ms 0 Immediately
Pn122
The delay time for gain switching after the condition has satisfied.
31DF Threshold for Gain Switch 0 to 20000 - 0 Immediately
Pn123

The threshold of speed reference for gain switching.
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No. Index | Name Range Unit Default When Enabled
31E0 Spe_ed Threshold for Gain 0 to 2000 rpm 0 Immediately
Switch
Pn124
This parameter is available only when using position reference and actual speed as the condition
(Pn121=8).
31g1 | Ramp Time for Position Loop | 1 50909 olms |0 Immediately
Pnl25 Gain Switch

Ramp time for gain switching, it is only available to position loop gain.

31E2 Hysteresis for Gain Switch 0 to 20000 - 0 Immediately

Pn126
Hysteresis of gain switching conditions. It is used to prevent gain switching frequently.

31E3 Low Speed Filter 0to 100 1 cycle 0 Immediately

Pn127
This parameter determines the performance of the filter for low speed measurement. The filter will filter

out the noise in low speed, but the measured speed has significant delay if this value is large.

31ge | Coulomb Friction 0 t0 3000 0.1%Tn |0 Immediately
Compensation

Pn130

This parameter is used to compensate coulomb friction. The value is the permillage of coulomb friction and
Motor rated torque.

31E7 Sp_ee_d Dead Band fc_Jr Coulomb 0to 100 rpm 0 Immediately
Friction Compensation
Pn131
To set a dead band to disable coulomb friction compensation. It is used to prevent vibration at zero speed.
Viscous Friction 0.1%Tn/ .
31E8 Compensation 0 to 1000 1000rpm 0 Immediately
Pn132
31EB Encoder Speed Filter Time 0 to 30000 0.01ms 4 Immediately
Pn135

To set a proper time for smoothing the changes in the feedback speed to reduce vibration. This parameter is
available when the instantaneous speed is not used as the speed feedback (Pn162=0).
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No. Index | Name Range Unit Default When Enabled
31FA | Model Following Control 0000t0 0002 | — 0000 After restart
Function

Pn150

Pn150.0: Model Following Control Selection

0 Do not use.

1 | Use the model following control.

2 | Use the model following control and load oscillation suppression.

Pn150.1: Reserved setting (Do not change).

Pn150.2: Reserved setting (Do not change).

Pn150.3: Reserved setting (Do not change).

31FB

Model Following Control Gain

10 to 1000

1/s

50

Immediately

Pn151

shortened.

This parameter determines the response characteristic of the servo system. If you increase the setting of the
model following control gain, the response characteristic will improve and the positioning time will be

Model Following Control Gain

31FC . 20 to 500 % 100 Immediately
Correction
Pn152
This parameter is used for correcting the setting of the model following control gain.
giFp | Model Following Control 0 to 200 % 100 Immediately

Speed Feedforward

Pn153

This parameter is used for fine tuning the speed feedforward value output by the model following control
gain. If you increase this setting, the bias can be reduced but overshooting will be likely to occur.

31FE

Model Following Control
Torque Feedforward

0 to 200

%

100

Immediately

Pn154

This parameter is used for fine-tuning the torque feedforward value output by the model following control
gain. If you increase this setting, the response characteristic can be improved but overshooting will be
likely to occur.

31FF Load Oscillation Frequency 50 to 500 0.1 Hz 100 Immediately
Pn155

In general, this setting is the anti-resonance frequency of the two-mass servo system.
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No. Index | Name Range Unit Default When Enabled

3200 F'It?r T|_me for Load_ 2 to 500 0.1ms 10 Immediately

Oscillation Suppression

Pn156

If you increase this setting, the response characteristic can be softer but the effect of vibration suppression

will be worse.

3200 | oM for Load Oscillation 0 to 1000 rpm 100 Immediately

uppression

Pn157 S . .

To set a compensation limiting for the jitter suppression at speed feedforward.

If you decrease this setting, the response characteristic can be softer but the effect of vibration suppression

will be worse.

3204 Load Torque Compensation 0 to 100 % 0 Immediately
Pn160 . . -

This parameter is a coefficient (percentage) to compensate load torque.

Increase this value can improve load disturbance rejection performance but may cause vibration.

3205 Load Torque Observer Gain 0to 1000 Hz 200 Immediately
Pn161

This parameter is used to adjust the response characteristic of the load observer.

3206 Feedback Speed Selection Otol - 0 After restart
Pn162

[0] Use encoder speed as the feedback speed.

[1] Use observed speed as the feedback speed.

3208 Turns for PJOGO -50 to 50 rotation 5 Immediately
Pnl164

3209 Max Speed for PJOGO 100 to 3000 rpm 1000 Immediately
Pnl165

320A Acc./Dec. Time for PJOGO 50 to 2000 ms 500 Immediately
Pn166

320B Stop Time for PJOGO 100 to 10000 ms 1000 Immediately
Pnl167

320C Turns for PJOG1 -50 to 50 rotation 5 Immediately
Pn168

320D Max Speed for PJOG1 100 to 3000 rpm 1000 Immediately
Pn169
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No. Index | Name Range Unit Default When Enabled
320E Acc./Dec. Time for PJOG1 50 to 2000 ms 500 Immediately
Pn170
320F Stop Time for PJOG1 100 to 10000 ms 1000 Immediately
Pn171
3210 Turns for Inertia Identification | 0to 1 - 0 Immediately
Pn172 | To set the turns towards the forward direction in Inertia ldentification operation.
[0] 8 rotations.
[1] 4 rotations.
3211 | Freguency of Vibration 100 to 2000 Hz 2000 Immediately
Suppression Filter
Pn173
3212 | Adiust Bandwidth of Vibration | 4 4 4o - 30 Immediately
Suppression Filter
Pn174
3213 Vibration Suppression 0 to 500 - 100 Immediately
Pn175
3214 | Lowpass Filter Time for 00 50 0ams |0 Immediately
Vibration Suppression
Pn176
3215 | Highpass Filter Time for 0 to 1000 0.4ms | 1000 Immediately
Vibration Suppression
Pn177
3216 | Damping of Vibration 0 to 500 _ 100 Immediately
Suppression Filter
Pn178
Amplitude Threshold for .
3217 Vibration Detection 5 to 500 - 100 Immediately
Pn179
This parameter is used for automatic vibration suppression.
Frequency Threshold for .
3218 Vibration Detection 0to 100 Hz 100 Immediately
Pn180
This parameter is used for automatic vibration suppression.
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No. Index | Name Range Unit Default When Enabled

3219 Frequency of Notch Filter 1 50 to 5000 Hz 5000 Immediately
Pn181

321A Depth of Notch Filter 1 0to 23 - 0 Immediately
Pn182

321B Width of Notch Filter 1 Oto 15 - 2 Immediately
Pn183

321C Frequency of Notch Filter 2 50 to 5000 Hz 5000 Immediately
Pn184

321D Depth of Notch Filter 2 0to 23 - 0 Immediately
Pn185

321E Width of Notch Filter 2 0to 15 - 2 Immediately
Pn186

321F Frequency of Notch Filter 3 50 to 5000 Hz 5000 Immediately
Pn187

3220 Depth of Notch Filter 3 0to 23 - 0 Immediately
Pn188

3221 Width of Notch Filter 3 0to15 - 2 Immediately
Pn189

gooc | Pulse Numbers for PG 16 to 16384 lpulse | 16384 After restart

Frequency Division

Pn200

This parameter is used for setting the orthogonal differential-pulse numbers output by the encoder when the

Motor runs one revolution.

Document Version: V1.01
(Dec, 2019)

© 2019 ESTUN Automation Co., Ltd. All right reserved.

12-16



Summa Series Servodrive Product Manual Appendix
No. Index | Name Range Unit Default When Enabled
3236 External Encoder Setting 1 0000 to 1112 - 0000 After restart

Pn210.0: External Encoder Selection

0 | Do not use an external encoder.
1 | Use an external encoder for the fully-closed loop control.
2 | Use an external encoder for the counting.

Pn210

Pn210.1: External Encoder Output Pulse Setting

0

Use the Motor encoder setting as the frequency division.

1

Use the external encoder setting as the frequency division.

Pn210.2: External Encoder Phase Sequence Selection

0

Keep the current phase sequence.

1

Invert the frequency division pulse phase.

Pn210.3: Direction of External Encoder

0

Keep the current direction.

1

Invert the counter direction.

3237 External Encoder Setting 2

0000 to 0001 - 0001

After restart

Pn211

Pn211.0: C-pulse of External Encoder

0

Do not use C-pulse of the external encoder.

1

Use C-pulse of the external encoder.

Pn211.1: Reserved setting (Do not change).

Pn211.2: Reserved setting (Do not change).

Pn211.3: Reserved setting (Do not change).
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No. Index | Name Range Unit Default When Enabled
323g | Resolution of External 1t01048576 | 1pulse | 10000 After restart
Encoder
Pn212
Position Deviation Threshold
3239 between Encoder and External | 0to 134217728 | 1 pulse 1000 Immediately
Pn213 Encoder
Position Deviation Clear
323A between Encoder and External | 0 to 100 0 % Immediately
Pn214 Encoder
3294 Inner Speed Reference -6000 to 6000 rpm 500 Immediately
Pn304 To set the inner Motor speed reference.
This setting is available when servo is in inner speed control mode (Pn006.0 = 0 and Pn005.1 = 1).
3295 Jogging Speed 0 to 6000 rpm 500 Immediately
Pn305
To set a speed for the Motor in JOG operation, and the rotation direction is determined by the reference.
3296 Soft Start Acceleration Time 0 to 10000 ms 0 Immediately
Pn306
To set ramp acceleration time per 2000 rpm.
3297 Soft Start Deceleration Time 0 to 10000 ms 0 Immediately
Pn307
To set ramp deceleration time per 1000 rpm.
3298 Speed Reference Filter Time 0 to 10000 ms 0 Immediately
Pn308
To set speed reference filter time.
3299 S-Curve Rise Time 0 to 10000 ms 0 Immediately
Pn309
To set a rise time for transiting from one speed point to another speed point in the S-curve.
329A Speed Refere_znce Smooth 0to3 - 0 After restart
Mode Selection
Pn310 | [0] Ramp
[1] S-Curve
[2] Primary filtering
[3] Secondary filtering
Document Version: V1.01 © 2019 ESTUN Automation Co., Ltd. All right reserved. 12-18

(Dec, 2019)



Summa Series Servodrive Product Manual Appendix
No. Index | Name Range Unit Default When Enabled
329B S-Curve Selection 0to3 - 0 After restart
Pn311
To set the transition form of the S-curve.
3oA7 | Overspeed Detection 1 to 8000 - 8000 Immediately
Threshold
Pn323
AO03 alarm occurs if the Motor velocity exceeds this threshold.
32AF Touch Probe Signal Allocation | 0000 to 0022 - 0010 After restart
Pn331.0: Touch Probe 1 signal Allocated Pin Number
0 | Allocate the signal to CN1-1.
1 | Allocate the signal to CN1-3.
2 | Use the C-Pulse instead of the allocation.
Pn331
Pn331.1: Touch probe 2 Signal Allocated Pin Number
0 | Allocate the signal to CN1-1.
1 | Allocate the signal to CN1-3.
2 | Use the C-Pulse instead of the allocation.
Pn331.2: Reserved setting (Do not change).
Pn331.3: Reserved setting (Do not change).
32B0 T_ouch Prope Digital Input 0 to 1000 10ns 0 Immediately
Filtering Time
Pn332
Document Version: V1.01 © 2019 ESTUN Automation Co., Ltd. All right reserved. 12-19

(Dec, 2019)



Summa Series Servodrive Product Manual Appendix

No. Index | Name Range Unit Default When Enabled
32B1 Touch probe Signal Inverts 0000~0011 - 0000 After restart
Pn333.0: Touch Probe 1 signal invert selection
0 | Do not invert Touch Probe 1 signal (take effective when low level)
1 | Invert Touch Probe 1 signal (take effective when high level)
Pn333
Pn333.1: Touch Probe 2 signal invert selection
0 | Do not invert Touch Probe 2 signal (take effective when low level)
1 | Invert Touch Probe 2 signal (take effective when high level)
Pn333.2: Reserved setting (Do not change).
Pn333.3: Reserved setting (Do not change).
32F5 Forward Internal Torque Limit | 0 to 350 % 350 Immediately
Pn401
32F6 Reverse Internal Torque Limit | 0to 350 % 350 Immediately
Pn402
32F7 E?;]"ivtard External Torque 0 to 350 % 100 Immediately
Pn403
32F8 Reverse External Torque Limit | 0 to 350 % 100 Immediately
Pn404
32F9 Reverse Brake Torque Limit 0to 350 % 300 Immediately
Pn405
32FA Torque Limit at Main Circuit 0t 100 % 50 Immediately
Voltage Drop
Pn406
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No. Index | Name Range Unit Default When Enabled
Release Time for Torque Limit .
32FB at Main Circuit Voltage Drop 0 to 1000 ms 100 Immediately
Pn407
gopc | Speed Limitduring Torque | 4 6509 rpm 1500 Immediately
Control
Pn408
3358 Position Arrival Tolerance 0 to 50000 1 pulse 10 Immediately
Pn500 L . ) . . .
The /COIN (Positioning Completion) output signal will turn ON when the deviation counter is less than
this setting.
3359 Speed Arrival Tolerance 0to 100 rpm 10 Immediately
Pn501 . ) . . -
The /VCMP (Speed Coincidence Detection) output signal will turn ON when the deviation between the
speed reference and speed feedback is less than this setting.
Rotation Status Detection .
335B Threshold 0 to 3000 rpm 20 Immediately
Pn503
It is considered the Motor has been rotated stably and the /TGON (Rotation Detection) output signal turns
ON when the Motor speed exceeds this setting.
ggsc | Position Deviation Counter ) 4, g3g86080 | 1pulse | 41943040 | Immediatel
Overflow Threshold P y
Pn504 . . L. . .
It is considered the deviation counter has been overflowed and an alarm signal outputs when the deviation
counter exceeds this setting.
NOTE: the default setting depends on the encoder resolution.
335D Servo ON Waiting Time -2000 to 2000 ms 0 Immediately
Parameters from Pn505 to Pn508 are available only when the /BK (Brake Output) signal turns ON.
They are used for controlling the holding brake, so that the moving part of the machine cannot move due to
Pn505 | gravity or an external force.
* |f this setting is a positive number, when the servo is ON, the /BK signal will turn ON firstly, and wait
for this setting time, then excite the Motor.
* |f the setting is a negative number, when the servo is ON, the Motor can be excited immediately, and
wait for this setting time, then the /BK signal will turn ON.
335E Servo OFF Waiting Time 0 to 500 10 ms 0 Immediately
Pn506 . . . . .
When the Motor is stopped, the /BK signal turns OFF as soon as the Servo is OFF. Use this setting to
change the timing to turn OFF power supply to the Motor after the Servo is OFF.
335F Brake Enable Speed Threshold | 10 to 100 rpm 100 Immediately
Pn507

The /BK signal will turn ON when the Motor speed is lower than this setting after the Servo is OFF.
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3360 Brake Enable Waiting Time 10 ~ 100 10 ms 50 Immediately

Pn508 | The /BK signal will turn ON when the delay exceeds this setting after the Servo is OFF.

The /BK signal tunes ON as long as one of the conditions, Brake Reference Waiting Speed and Brake
Reference Waiting Time, is satisfied.

Digital Input Signal

el Allocations 1

0000 to 7777 -

3210

After restart

Pn509

Pn509.0: Allocate signal to CN1-14

S-ON

P-OT

N-OT

P-CL

N-CL

G-SEL

HmRef

~N (o | o |~ WIN]| P

Remote

Pn509.1: Allocate signal to CN1-15

0 to 7: same as the allocation of CN1-14.

Pn509.2: Allocate signal to CN1-16

0 to 7: same as the allocation of CN1-14.

Pn509.3: Allocate signal to CN1-17

0 to 7: same as the allocation of CN1-14.
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3362 | Digital Input Signal 0000 t0 0007 | — 0004 After restart
Allocations 2

Pn510

Pn510.0: Allocate signal to CN1-18

S-ON

P-OT

N-OT

P-CL

N-CL

G-SEL

HmRef

~N~N oo | b~ [DN]|PF,|O

Remote

Pn510.1: Reserved setting (Do not change).

Pn510.2: Reserved setting (Do not change).

Pn510.3: Reserved setting (Do not change).

Document Version: V1.01
(Dec, 2019)

© 2019 ESTUN Automation Co., Ltd. All right reserved.

12-23



Summa Series Servodrive Product Manual Appendix
No. Index | Name Range Unit Default When Enabled
3363 | Digital Output Signal 0000to Obbb | — 0210 After restart
Allocations

Pn511.0: Allocate signal to CN1-6, 7
0 | COIN/VCMP
1 | TGON
2 | S-RDY
3 CLT
4 BK
5 | PGC
6 | OT
Pn511
7 RD
8 | TCR
9 | Remote0
a Remotel
b | Remote2
Pn511.1: Allocate signal to CN1-10, 11
0 to b: same as the allocation of CN1-6, 7.
Pn511.2: Allocate signal to CN1-12, 13
0 to b: same as the allocation of CN1-6, 7.
Pn511.3: Reserved setting (Do not change).
334 | Digital InputSignals (Low 1 506 459999 | 0000 After restart
Bits) from Bus Master
Pn512
Use the bit-16 to bit-23 in the sub-index 01 of the object OX60FE in CiA402 as the inputs, corresponding to
CN1-14 to CN1-17.
3365 | Digital InputSignals (High 1 506459999 | _ 0000 After restart
Pn513 Bits) from Bus Master

Use the bit-24 in the sub-index 01 of the object 0X60FE in CiA402 as the input, corresponding to CN1-18.

Document Version: V1.01
(Dec, 2019)

© 2019 ESTUN Automation Co., Ltd. All right reserved.

12-24



Summa Series Servodrive Product Manual Appendix
No. Index | Name Range Unit Default When Enabled
3366 _I?ilg;éal Input Signals Filter 0 to 1000 1 cycle 1 Immediately
Pn514
To set a filtering time for the input signals. If you increase this setting, the signal changes on the input port
will be delayed.
3ge7 | Aarm OuputSignalFilter g4y 5 2cycle | 1 Immediately
ime
Pn515
To set a filtering time for the alarm signals.
If you increase this setting, the alarm will be delayed.
3368 Digital Input Signal Inverts 1 0000 to 1111 - 0000 After restart

Pn516.0: CN1-14 inverse selection

0 | The signal is not inverted.

1 | The signal is inverted.

Pn516

Pn516.1: CN1-15 inverse selection

0 | The signal is not inverted.

1 | The signal is inverted.

Pn516.2: CN1-16 inverse selection

0 | The signal is not inverted.

1 | The signal is inverted.

Pn516.3: CN1-17 inverse selection

0 | The signal is not inverted.

1 The signal is inverted.
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3369 Digital Input Signal Inverts 2 0000 to 0001 - 0000 After restart
Pn517.0: CN1-18 inverse selection
0 | The signal is not inverted.
Pn517 1 | The signal is inverted.
Pn517.1: Reserved setting (Do not change).
Pn517.2: Reserved setting (Do not change).
Pn517.3: Reserved setting (Do not change).
Serial Encoder
336B Communication Error 0 to 10000 1 cycle 3 Immediately
Pn519 Tolerance
The warning of serial encoder related alarms can be ignored if the alarms occurred within this setting.
Position Arrival Status .
336C Detection Time Threshold 0 to 60000 0.1 ms 500 Immediately
Pn520
To set a required time for completing the positioning.
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336D Alarm Masks 0000 to 0011 - 0000 After restart
Pn521.0: A15 Mask
0 | Do not mask.
1 | Ignore the alarm.
Pn521
Pn521.1: A06 Mask
0 Do not mask.
1 Ignore the alarm.
Pn521.2: Reserved setting (Do not change).
Pn521.3: Reserved setting (Do not change).
Motor Overload Detection 0 .
3371 Start Threshold 100 to 150 % 100 Immediately
Pn525 | A4 alarms occurs if the load percentage exceeds this setting more than a certain time.
The recommended setting is 120 or less, otherwise the Drive or the Motor may be damaged.
This setting is always 115 for the EM3A Motors.
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Index | Name Range Unit

Default

When Enabled

Pnb528

3374 Digital Output Signal Inverts 0000 to 1111 -

0000

Immediately

Pn516.0: CN1-6, 7 inverse selection

0 | The signal is not inverted.

1 | The signal is inverted.

Pn516.1: CN1-8, 9 inverse selection

0 | The signal is not inverted.

1 | The signal is inverted.

Pn516.2: CN1-10, 11 inverse selection

0 | The signal is not inverted.

1 | The signal is inverted.

Pn516.3: CN1-12, 13 inverse selection

0 The signal is not inverted.

1 | The signal is inverted.

Pn529

Torque Reaches Status

573 Detection Torque Threshold

310 300 %

100

Immediately

When the torque output exceeds the setting of Pn529 and the time is greater than the setting of Pn530, the

/TCR (Torque Limit Detection Output) signal turns ON.

Pn530

Torque Reaches Status

9 Detection Time Threshold

1to 1000 ms

10

Immediately

When the torque output exceeds the setting of Pn529 and the time is greater than the setting of Pn530, the

/TCR (Torque Limit Detection Output) signal turns ON.

Pnb535

Discharging Resistor

337B Resistance

10 to 300 Q

After restart

To set the resistance value for the braking.

This setting is not reset when the default setting is restored.
The default settings are as following:

® ED3S-A5A* to ED3S-10A*: 50Q

® ED3S-15A*: 40Q

® ED3S-20A* and ED3S-30A*J[: 20Q
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337C Discharging Resistor Power 0 to 2000 w - After restart
To set the power value for the braking resistor.
This setting is not reset when the default setting is restored.
Pnd36 | The default setting are as following:
® ED3S-A5A* to ED3S-04A*: 40W
® ED3S-08A* and ED3S-10A*: 60W
® ED3S-15A*: 80W
® ED3S-20A* and ED3S-30A*: 150W
Momentary Power Interruption .
337E Hold Time 0to 50 1 cycle 1 Immediately
Even if the main power supply to the Drive is interrupted momentarily, power supply to the Motor (servo
Pn538 | on status) will be maintained for the time set by this parameter.
The setting is a number of periods, and the time of one period depends on the setting of Pn007.3:
® Pn007.3=0, the time of one period is 1/50s.
® Pn007.3=1, the time of one period is 1/60s.
Current Threshold for 0 .
3381 Detecting Abnormal Operation 0 to 400 % In 200 Immediately
Pn541
Set a percentage threshold for the current to detect that the Motor has been operating abnormally.
Acceleration Threshold for .
3382 Detecting Abnormal Operation 0 to 1000 krpm/s 50 Immediately
Pn542
Set a threshold for the acceleration to detect that the Motor has been operating abnormally.
3424 Device Node Number 0to 127 - 1 After restart
Pn704
To set the device node number in EtherCAT communication.
3434 Homing Method 1to 35 - 1 Immediately
Pn720
Mapping to the object 6098h in CiA402.
Speed during Search for 1to .
3435 Switch 2147483647 0.1 rpm 5000 Immediately
Pn721
Mapping to the object 6099-01h in CiA402.
. 1to ;
3436 Speed during Search for Zero 2147483647 0.1rpm 100 Immediately
Pn722
Mapping to the object 6099-02h in CiA402.
. . 1to ;
3437 Homing Acceleration 2147483647 0.1 rpm/s | 1000000 Immediately
Pn723
Mapping to the object 609Ah in CiA402.
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3438 Home Offset ;2147483648 to 1 pulse 0 Immediately
2147483647
Pn724
Mapping to the object 607Ch in CiA402.
Electronic Gear Ratio 1to .
3439 - 1 Immediately
P75 (Numerator) 1073741824
Mapping to the object 6093-01h in CiA402.
Electronic Gear Ratio 1to .
343A - - 1 Immediately
P76 (Denominator) 1073741824
Mapping to the object 6093-02h in CiA402.

12.2 Alarms Displays

Alarm Classifications

There are three classifications of alarms for the Drive: Gr.1, Gr.2, and Warning. They will affect the
display and operation for the Servo System.

Classification | Stopping Method Panel Display
Stops the Motor according to the The Panel Operator displays between
setting of Pn003.0 Alarm No and Servo state FLT by turns.

Gr.l For details, refers to 7.4.1 Motor Stop
Methods for Gr.1 Alarms, Safety
State and Servo OFF.

Stops the Motor according to the

G2 setting of Pn004.0
' For details, refers to 7.4.3 Motor Stop
Methods for Gr.2 Alarms.
The Panel Operator displays between
Alarm No and Servo state run by turns.
Warning Do not stop the Motor, and keep the

current operation
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Alarms Detailed
No. Classification | Name Meaning Solution
Reset the parameters to
Parameter There is an error in the parameter data the default setting. If it
A01 Gr.l Checksum Error | in the ERAM does not work, contact
' ESTUN or the
Authorized Distributor.
® Check the setting of
Pn323, and increase
the setting if
necessary.
A03 Gr.1 Overspeed g}iu’\é‘tﬁgrlfﬁqﬁfgfhi‘ggfceﬂerdnzgfe e Check the power line
P ' wiring of the Motor.
® Contact ESTUN or
the Authorized
Distributor.
When the value of Un016 is Resizing the Drive and
A04 Gr.l Motor Overload accumulated to 100, the Motor is Motor to match the
overloaded. load condition.
® Try to reduce the
reference pulse
P05|j[|o_n The value of the position deviation frequency. .
A05 Gr.l Deviation counter exceeds 0x40000000 ® Increase the position
Overflow ' loop gain.
® Check the
mechanical.
® Try to reduce the
Position When Pn005.1 (Deviation Counter reference pulse
Deviation Alarm) is set to 1 (Enabled), the value frequency.
A06 Gr.l Overflow: the of the deviation counter Ek exceeds the | ® Increase the position
pulse exceeds the | product that Pn504 multiplied by loop gain.
setting of Pn504 | electronic gear. ® Check the
mechanical.
For Motor encoders with different bit,
the setting ranges of the gear ratio are
as following:
® Bit of Motor encoder < 20, the
setting range is 0.001 to 4000
® Bit of Motor encoder = 21, the
. setting range is 0.001 to 8000 Change the electronic
Electronic Gear . _ .
A07 Gr.l Error ® Bit of Motor encoder = 22, the gear ratio to a proper
setting range is 0.001 to 16000 value.
® Bit of Motor encoder = 23, the
setting range is 0.001 to 32000
® Bit of Motor encoder = 24, the
setting range is 0.001 to 64000
If the setting exceeds the above range,
this alarm will occur.
1st Channel The average of the lu digital quantity
AO8 Gri Current Detection r_ead fr_om the 1st channel for _2048 ContacF ESTQN or the
' Error tolrlr\lles is greater than 1500 during Servo | Authorized Distributor.
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No. Classification | Name Meaning Solution
ond Channel The e]ncveragﬁ of thehlv dlgllgtal quantity
A09 Gri Current Detection rgad r.omt e 2st channel for ?048 Contacy ESTQN or the
' times is greater than 1500 during Servo | Authorized Distributor.
Error
ON.
The handshake between DSP and Contact ESTUN or the
AOA Gr.l Handshake Error FPGA failed. Authorized Distributor.
IPM Junction The junction temperature of the
All Gr.l Temperature Intelligent Power Module is greater Reduce the load.
Error than the setting value of Pn534.
An overcurrent flowed through the Check if the Motor was
Al2 Gr.l Overcurrent Intelligent Power Module. blocked.
Try to modify the
Al3 Gr.l Overvoltage The bus voltage is greater than 420 V. Motor_ running track to
make it run more
smoothly.
If the main power
supply system is
Al4 Gr.l Undervoltage The bus voltage is lower than 165 V. normal, contact
ESTUN or the
Authorized Distributor.
Discharge . . . Check whether the
Al5 Gr.2 Resistor The discharge resistor is damaged or regenerative resistor is
unconnected.
Damaged connected
Al6 Gr.l Discharging The discharging operation is abnormal. Check th? s1zing of
Error regenerative resistor.
The temperature of the Intelligent Check the ambient
Al8 Gr.l IPM Overheated Power Module is greater than temperature and
threshold. derating the load.
Charging The main circuit power supply was Delay the interval
AlA Gr.2 Resistor P PRly between the two power-
frequently turned ON and OFF.
Overload up.
ALB Gr.2 DB Circuit The circuit of the Dynamic Brake is Contact ESTUN or the
' Damaged damaged. Authorized Distributor.
- The fan on the control board had not Contact ESTUN or the
AlC Gr.2 Built-in Fan Error worked for more than 30 seconds. Authorized Distributor.
Temperature. The NTC temperature sensor is not Contact ESTUN or the
AlD Gr.l Sensor of Drive . _—
connected or broken Authorized Distributor.
Board Error
C The charging resistor on the main Chec_k if the P1
Main Circuit L . terminal and P2
AlE Gr.l Charding Error circuit was damaged or the P1 terminal terminal is proper|
ging and the P2 terminal are not shorted. property
connected.
AlF Gr.l Main Cl_rcmt The main circuit was not grounded. Ch_eck it short cut of
Grounding Error Drive or Motor occurs.
Check if the three-
Power Supply The voltage was low for more than one phase power supply is
A20 Gr.l - second for phase R, S, or T when the .
Line Lost connected to the Drive

main power supply was ON.

properly.

Document Version: V1.01

(Dec, 2019)

© 2019 ESTUN Automation Co., Ltd. All right reserved.

12-32



Summa Series Servodrive Product Manual Appendix
No. Classification | Name Meaning Solution
Check if the power
Main Circuit The main circuit power supply wirin supply (DC/AC) for the
A24 Gr.l Power Supply is incorrect p PPLY € | main circuit is
Wiring Error ' consistent with the
parameter settings.
STO The STO module may not be Cl.leTCk if the term inal
A30 Gr.2 . . wiring of STO is
Disconnected connected or disconnected.
correct.
STO Circuit . . . Contact ESTUN or the
A3l Gr.1 Failure A failure occurred in the STO circuit. Authorized Distributor.
USB Power . Contact ESTUN or the
A33 Gr.2 Supply Error The power supply of USB is abnormal. Authorized Distributor.
Control Board The key chip component is overheated | Improve the ambient
A34 Gr.2 o . o
overheated within a long time. temperature condition.
Control Board
A35 Gr2 Temperature The temperature sensor on the control | Contact ESTUN or the
' Sensor board was disconnected. Authorized Distributor.
Disconnected
Key Chip
A36 Gr2 Component The monitor signal of key chip Contact ESTUN or the
' Power Supply component is abnormal. Authorized Distributor.
Error
Repower up the system,
Panel Op gratpr The Panel Operator had failed or else, contact ESTUN
A37 Gr.l Communication . .
Error communication for 1 second or the Authorized
Distributor.
. . Re-select the Motor to
A4D Gri Power Mismatch The selectlon'between the Drive and match the
Motor was mismatched. . .
corresponding Drive.
The data stored in the encoder E2ROM
A43 Gr.l Encoder Type is different from the data read from the Contac? ESTL.JN or the
Error . Authorized Distributor.
internal of the encoder.
There is a multi-turn data error in the Check I.f the e_:}colder
Multi-turn Data encoder. The cause may be code wheel battery is available, and
A4S Grl Error ollutioﬁ strong electromagnetic try to reset the data by
P > STong & Fn010 or Fn011, then
interference. .
repower up the Drive.
Check if the encoder
. . - battery is available, and
A46 Gri ('\)A\l/Je!::‘ltouvrvn Data Iz?li E:nultl—turn data exceeded the limit iry to reset the data by
' Fn010 or Fn011, then
repower up the Drive.
Battery Error The battery power of the absolute Replace the battery
A47 Gr.l (lower than -
encoder is lower than 2.45V case.
2.45V)
A48 Gri Battery Error The battery power of the absolute Replace the battery
' (lower than 3.1V) | encoder is lower than 3.1V case.
Check if the encoder
Encoder Data There is an internal data error in the battery is available, and
A49 Gr.l Abnormal encoder try to reset the data by
’ Fn010 or Fn011, then
repower up the Drive.
Encoder The internal temperature of encoder is Redl_Jce the Motor load
AdA Gr.2 . and improve the
Overheated too high.

cooling environment.
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Check if the encoder
cable is connected

Encoder The encoder may not be connected or properly, and keep it

A50 Gr.l . .

Disconnected disconnected. away from the
electromagnetic
interference.

The encoder detected the Motor has
been overspeed, it may be caused by:
Overspeed * The battery power is too lower or Reduce the Motor
A51 Gr.l A
Detected disconnected. speed.
® The value of the Motor acceleration
is too large
There is an internal error in the
Encoder Internal | encoder. The causes nay be code wheel .
AS2 Grl Error contamination or damage, low encoder Repower up the device.
supply voltage, encoder aging.
There is an internal error in the
Single-turn Data | encoder. Maybe the read and write .
AS3 Grl Error operations are too frequent, or internal Repower up the device.
BUSY was set.
Check-bit and There is an error in the check-bit and .
ASA Grl End-bit Error end-bit of the encoder control domain. Repower up the device.
A58 Gri Zone 1 Data The data such as the phase qf the Replace the Motor.
Error encoder zone 1 is empty or incorrect.
® The data such as the phase of the
encoder zone 2 is empty or incorrect.
A59 Gr.l Zone 2 Data . . Pty Replace the Motor.
Error ® The information about the Motor
version in the encoder is incorrect.
. The difference between two reference Ch_eck if the pos_|t|on

Position Value - - . trajectory planning of

AB5 Gr.l position values is too large in IP mode .=

Overflow the master station is

or CSP mode.
correct.
. . Check if the DC setting
A70 Gr.l DC Sync Error There is an error n DC. value of the master
synchronization operation. S
station is incorrect.

SM Event Sync N . .

A71 Gri Error (The event The synchronization operation of SM Check the setting of the
. Event was too early. master station.
arrived too early)
SM Event Sync N . .
AT2 Gri Error (The event The synchronlzqtlon operation of SM Check the setting of the
. Event was overtime. master station.
overtime)
Repower up the system,
A73 Gri EtherCAT An internal error occurred in the or else, contact ESTUN
' Processor Error EtherCAT processor. or the Authorized
Distributor.
Cycle Time Error | An algorithm cycle error is detected by | Check if the setting of
A7 Gri in Cubic the Cubic interpolation algorithm, DC synchronization

interpolation
algorithm

which is equal to the DC
synchronization period.

period is proper and it
shall not be 0.
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® Check if the setting
The DC synchronization period or the of DC
ATS Gri DC Sync Cycle setting value of the 60C2 object is not synchronization
' Time Error an integer multiple of 125us, or less period is proper.
than 125us. ® Check and correct the
setting of 60C2h.
Change the Object
AT6 Gri Acceleration Acceleration is set to 0 in PP/PV 6086h, 6084h and
' Object Set Error | mode. 6085h to a proper
value.
Check if the Motor
A81 Gri U, V, W Wiring | The U, V, W wiring of the Motor is not | power lines (U, V, and
' Error correct. W phases) is connected
properly.
When Pn895.0 was set to 0 (Use the
data in the encoder zone 1), and
Motor Pn895.1 was set to 1 (pse the
A82 Gr.l Mismatched parameter settings), this alarm Replace the Motor.
occurred if the set value of Pn807 is
different from data (Motor power) in
the encoder zone 1.
® Check and correct the
order of phases U, V,
® The wiring of the Motor was and W in the Motor
A83 Gri Motor Running abnormal. wiring.
I Error ® The Motor was driven in reverse for | ® Check and determine
power generation. the Motor is not
driven in the reverse
direction.
A90 Gri Pr_\ase A P_hase A of the external encoder is e Check the setting of
Disconnected disconnected. PNn210.
AOL Gri Phase B Phase B of the external encoder is * Check the wiring of
' Disconnected disconnected. the external encoder.
® Check the settings of
AQ? Gri Phase C Phase C of the external encoder is Pn210 and Pn211.
' Disconnected disconnected. ® Check the wiring of
the external encoder.
A93 Gri (Elgtr:r?r?]irnications Communications bt_etwgen the e_xternal ContacF ESTQN or the
' Error encoder and the Drive is unavailable. Authorized Distributor.
® Check the settings of
Pn210, Pn212, Pn213
and Pn214.
Position The setting of Pn212 (Excessive ® Check the wiring of
L Position Deviation Alarm Level) was the external encoder.
A94 Gr.l Deviation . I )
Overflow exceeded by the position deviation ® Check if the

while the servo was ON.

mechanical
connection structure
is loose, slippery or
has a large gap.
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® Check if the main
power input voltage
. Undervoltage The main circuit DC voltage is too is normal.
AD1 W . .
aming Warning low. e Check if the power
cable wiring of the
Drive is correct.
® Check if the working
of the build-in fan in
AD5 Warnin Built-in Fan The fan on the control board had not the Drive is proper.
g Warning worked within 30 seconds. ® Contact ESTUN or
the Authorized
Distributor.
. Control Board The junction temperature of NetX52 is | Check if the ambient
ADS Warning Overheated reater than 113 °C temperature is proper
Warning g ' P Proper.
AFO Gri Internal Program | An error occurred in the internal Contact ESTUN or the
' Error program (Assertion failure). Authorized Distributor.

12.3 Object Dictionary

12.3.1 General Objects

Device Type (1000h)
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
1000h (O Device Type UINT32 RO No 0x00020192
The data description is as following.
Bit Data Description
Oto 15 Device profile number 0192 (DS402)
16to 31 Additional information 0002 (Servodrive)
Error Register (1001h)
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
100th | O Error Register UINT8 RO No 0x00000000
The data description is as following.
Bit Data M/ O
0 Generic error M
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Bit Data M/ O
1 Current O
2 Voltage )
3 Temperature O
4 Communication error (overrun, error state) 0
5 Device profile specific O
6 Reserved (always 0) 0
7 Manufacturer-specific o]
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Pre-defined error field (1003h)
Index | Subindex [ Name Data Type | Access | PDO Mapping Value
0 Number of entries | USINT RO No -@
1 Error field 1 UDINT RO No -
2 Error field 2 UDINT RO No -
3 Error field 3 UDINT RO No -
1003h | 4 Error field 4 UDINT RO No -
5 Error field 5 UDINT RO No -
6 Error field 6 UDINT RO No -
7 Error field 7 UDINT RO No -
8 Error field 8 UDINT RO No -

(1): This value indicates the maximum number of times the alarm occurs when the servo is turned on, and the

maximum value is 8.

The data description is as following.

Bit Data Description
0to 15 Error code Alarm No.
16 to 31 Additional information Emergency code which is relative to the error code.

Store parameters (1010h)

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 Highest subindex UINT8 RO NO 3
supported
1 Reserved UINT32 RO NO -
1010h
2 Reserved UINT32 RO NO -
3 Save application UINT32 RW NO 3
parameters

Save the value of the object into the relevant parameter by writing a specific signature to 1010-03h. So
that, the servo can load the value of the parameter to the relevant object as an initial value.

The signature is save.

MSB LSB
character e \% a S
hex 65h 76h 61h 73h
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The relationship between Index and Parameter State by saving is described as below.

Index Data Relevant Parameter
607C-00h Home offset Pn724
6093-01h numerator Pn725
6093-02h divisor Pn726
6098-00h Homing method Pn720
6099-01h Speed during search for switch Pn721
6099-02h Speed during search for zero Pn722
609A-00h Homing acceleration Pn723

In the case of 1010-03h, the data description is as following.

Bit Data Description

Ob: CANopen device does not save parameters autonomously
° emd 1b: CANopen device saves parameters autonomously

Ob: CANopen device does not save parameters on command
. Aute 1b: CANopen device saves parameters on command
2t031 Reserved 00 0000 0000 0000 0000 0000 0000 0000

NOTE: Commands that save objects to FRAM can only be executed when it is not in Servo ON state.
Save Autonomously means you don't need to write save to the object when the slave saves the object value to
FRAM.

Identity Object (1018h)

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 Number of entries | USINT RO NO 4
1 Vendor ID UDINT RO NO 0x0000060A
1018h | 2 Product code UDINT RO NO 0x0000ED31
3 Revision number ® | UDINT RO NO -
4 Serial number UDINT RO NO 0x00000000

(1): The revision number is stored as follows:

The major version identifies a specific CANopen over EtherCAT (CoE) behavior. If the CoE functionality is
expanded, the major version has to be increased. The minor version number identifies different versions with the
same behavior.

(2): Serial number is not used (always 0).

12.3.2 PDO Mapping Objects

The CANopen over EtherCAT (CoE) protocol allows the user to map objects to process data objects
(PDOs) in order to use the PDOs for real-time data transfer.

Objects can be combined in PDO data via PDO Mapping and PDO Assignment.
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The data description of PDO Mapping Objects is as following.

Bit Data Description
Oto7 Length -
81015 Sub-Index -
16 to 31 Object index | -

The objects mapped to PDOs can be changed only when the EtherCAT (CoE) Network Module is in the
Pre-Operational state.

There are 4 receiving PDOs (RxPDOs) and 4 transmit PDOs (TxPDOs). Each PDO Mapping can be
assigned up to 8 objects, and the total assignment is not more than 32 bytes.

The procedure of PDO mapping is as following:
1. Disable the assignments between the Sync Manager and PDOs:

Set subindex 00h in objects 1C12h and 1C13h to O.

2. Disable the assignments of PDOs:
Set subindex 00h in objects (1600h to 1603h) and (LA00h to 1A03h) to 0.

3. Set all of the mapping entries for the PDO mapping objects:
Set objects (1600h to 1603h) and (1A00h to 1A03h).

4. Set the number of mapping entries for the PDO mapping objects:
Set subindex 00h in objects (1600h to 1603h) and (1A00h to 1A03h).

5. Set the assignments between the Sync Manager and PDOs:
Set subindex 01h in objects 1C12h and 1C13h.

6. Enable the assignments between the Sync Manager and PDOs:
Set subindex 00h in objects 1C12h and 1C13hto 1.

1st Receive PDO Mapping

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 Number of entries | USINT RW NO 2
1 Mapping entry 1 UDINT RW NO 0x60400010
2 Mapping entry 2 UDINT RW NO 0x60FF0020
3 Mapping entry 3 UDINT RwW NO -
1600n | 4 Mapping entry 4 UDINT RW NO -
5 Mapping entry 5 UDINT RW NO -
6 Mapping entry 6 UDINT RW NO -
7 Mapping entry 7 UDINT RW NO -
8 Mapping entry 8 UDINT RW NO -
2nd Receive PDO Mapping
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
1601h |0 Number of entries | USINT RW NO 2
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Index | Subindex | Name Data Type | Access | PDO Mapping | Value
1 Mapping entry 1 | UDINT RW NO 0x60400010
2 Mapping entry 2 UDINT RW NO 0x60FF0020
3 Mapping entry 3 UDINT RW NO -
4 Mapping entry 4 UDINT RW NO -
5 Mapping entry 5 UDINT RW NO -
6 Mapping entry 6 UDINT RW NO -
7 Mapping entry 7 UDINT RW NO -
8 Mapping entry 8 UDINT RW NO -
3rd Receive PDO Mapping
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 Number of entries | USINT RW NO 4
1 Mapping entry 1 | UDINT RW NO 0x60400010
2 Mapping entry 2 UDINT RW NO 0x60FF0020
3 Mapping entry 3 | UDINT RW NO 0x60B80010
1602n | 4 Mapping entry 4 | UDINT RW NO 0X60FE0120
5 Mapping entry 5 UDINT RW NO -
6 Mapping entry 6 UDINT RW NO -
7 Mapping entry 7 UDINT RW NO -
8 Mapping entry 8 UDINT RW NO -
4th Receive PDO Mapping
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 Number of entries | USINT RW NO 1
1 Mapping entry 1 UDINT RW NO 0x60400010
2 Mapping entry 2 UDINT RW NO -
3 Mapping entry 3 UDINT RW NO -
1603h
4 Mapping entry 4 UDINT RW NO -
5 Mapping entry 5 UDINT RW NO -
6 Mapping entry 6 UDINT RW NO -
7 Mapping entry 7 UDINT RW NO -
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Index | Subindex | Name Data Type | Access | PDO Mapping | Value
8 Mapping entry 8 UDINT RW NO -
1st Transmit PDO Mapping
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 Number of entries | USINT RW NO 3
1 Mapping entry 1 UDINT RW NO 0x60410010
2 Mapping entry 2 | UDINT RW NO 0x606C0020
3 Mapping entry 3 UDINT RW NO 0x60770010
1A00h 4 Mapping entry 4 UDINT RW NO -
5 Mapping entry 5 UDINT RW NO -
6 Mapping entry 6 UDINT RW NO -
7 Mapping entry 7 UDINT RW NO -
8 Mapping entry 8 UDINT RW NO -
2nd Transmit PDO Mapping
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 Number of entries | USINT RwW NO 3
1 Mapping entry 1 | UDINT RW NO 0x60410010
2 Mapping entry 2 UDINT RW NO 0x606C0020
3 Mapping entry 3 | UDINT RW NO 0x60770010
1A01h 4 Mapping entry 4 UDINT RW NO -
5 Mapping entry 5 UDINT RW NO -
6 Mapping entry 6 UDINT RW NO -
7 Mapping entry 7 UDINT RW NO -
8 Mapping entry 8 UDINT RW NO -
3rd Transmit PDO Mapping
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 Number of entries | USINT RW NO 8
1A02h |1 Mapping entry 1 UDINT RW NO 0x60410010
2 Mapping entry 2 UDINT RW NO 0x60640020
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Index | Subindex [ Name Data Type | Access | PDO Mapping | Value
3 Mapping entry 3 UDINT RW NO 0x60770010
4 Mapping entry 4 UDINT RW NO 0x60F40020
5 Mapping entry 5 UDINT RW NO 0x60B90010
6 Mapping entry 6 UDINT RW NO 0x60BA0020
7 Mapping entry 7 UDINT RW NO 0x60BC0020
8 Mapping entry 8 UDINT RW NO 0x60FD0020

4th Transmit PDO Mapping

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 Number of entries | USINT RW NO 1
1 Mapping entry 1 UDINT RW NO 0x60410010
2 Mapping entry 2 UDINT RW NO -
3 Mapping entry 3 UDINT RW NO -
1A03h | 4 Mapping entry 4 UDINT RW NO -
5 Mapping entry 5 UDINT RW NO -
6 Mapping entry 6 UDINT RW NO -
7 Mapping entry 7 UDINT RW NO -
8 Mapping entry 8 UDINT RW NO -

Sync Manage2 PDO Assignment

Index | Subindex | Name Data Type | Access | PDO Mapping | Value

Number of
0 assigned PDOs USINT RW NO 1

Index of assigned

1C12h 1 RXPDO 1 UINT16 RW NO 0x1602
Index of assigned
2 RxPDO?2 UINT16 RW NO 0x0000
Sync Manage3 PDO Assignment
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Number of
1C13h | O assigned PDOs USINT RW NO 1
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Index | Subindex | Name Data Type | Access | PDO Mapping | Value
1 Index of assigned | ;16 | RW NO 0x1A02
TxPDO 1
Index of assigned
2 TXPDO 2 UINT16 RW NO 0x0000
12.3.3 Parameters Table
SinglePos (30A5h)
Index | Subindex | Name Data Type | Access | PDO Mapping Value
30A5h |0 SinglePos UINT32 RO TxPDO 0x0000
MultiPos (30A6h)
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
30A6h |0 MultiPos UINT32 RO TxPDO 0x0000
Pn000 Basic Function Selections 0 (3164h)
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Pn000
3164h (O Basic Function INT32 RW No 0x0000
Selections 0
NOTE: Other parameters are the same as 3164h, refers to 12.1 Parameters List.
12.3.4 Device Control
Error Code (603Fh)
Index | Subindex | Name Data Type | Access | PDO Mapping Value
603Fh |0 Error Code UINT16 RO TxPDO 0x0000
Bit Data Description
Oto7 Alarm No The alarm number that corresponds to the axis.
8to 15 | Axis No The axis number of the Servo, sorted from 0.
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Controlword (6040h)
This object controls the device and operation mode.

Index | Subindex | Name Data Type | Access | PDO Mapping Value

6040h | O Controlword UINT16 RW Yes 0x0000

Bit Data Description

0 Switch on -

1 Enable voltage -

2 Quick stop -

3 Enable operation -

4t06 Operation mode specific | —

7 Fault reset -

8 halt -

9,10 Reserved -

11to 15 | Manufacture specific -

Bit0 to Bit3, and Bit7: These bits function as the control command for the Servo Drive’s state.

Bit of the controlword

Command

Bit7 Bit3 Bit2 Bitl Bit0 Transitions
Shutdown 0 - 1 1 0 2,6,8
Switch on 0 0 1 1 1 3*
Switch on 0 1 1 1 1 3**
Disable voltage 0 - - 0 - 7,9, 10,12
Quick stop 0 - 0 1 - 7,9,10,11
Disable operation | 0 0 1 1 1 5
Enable operation | O 1 1 1 1 4,16
Fault reset j - - - - 15

The description of Bit4 and Bit5 in PP mode is as following.

Bit5

Bit4 Description

0

0 —1 | Startthe next positioning after the current positioning completes (target reached)
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Bits | Bit4 Description
1 0 — 1 | Startthe next positioning immediately
The description of Bit6 and Bit8 in PP mode is as following.
Bit Data Value | Description
0 Regards the target position as an absolute value
6 Abs / rel
1 Regards the target position as a relative value
0 Executes or continues positioning
8 Halt
1 Stops the axis according to Halt Option Code (605Dh)
The description of Bit4, Bit5, Bit6 and Bit8 in HM mode is as following.
Bit Data Value | Description
Homing 0 Does not start homing
4 operation
start 1 Starts or continues homing
5 - 0 Reserved
8 - 0 Reserved
0 Enables Bit4
8 Halt
1 Stops the axis according to Halt Option Code (605Dh)
The description of Bit4, Bit5, Bit6 and Bit8 in CSP, CSV or CST mode is as following.
Bit Data Value | Description
4 - 0 Reserved
5 - 0 Reserved
6 - 0 Reserved
0 Executes or continues operation.
8 Halt
1 Stops the axis according to Halt Option Code (605Dh)
The description of Bit4, Bit5, Bit6 and Bit8 in [P mode is as following.
Bit Data Value | Description
Enable 0 Disables interpolation
4 . .
interpolation | o Enables interpolation
5 - 0 Reserved
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Bit Data Value | Description
8 - 0 Reserved
0 Enables Bit4
8 Halt
1 Stops the axis according to Halt Option Code (605Dh)
The description of Bit4, Bit5, Bit6 and Bit8 in PV mode is as following.
Bit Data Value | Description
4 - 0 Reserved
5 - 0 Reserved
6 - 0 Reserved
0 Executes or continues operation.
8 Halt
1 Stops the axis according to Halt Option Code (605Dh)
Statusword (6041h)
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
6041h (O Statusword UINT16 RO TxPDO 0x0000
Bit Data Description
0 Ready -
1 Switched on -
2 Running -
3 Fault -
4 Voltage enabled -
5 Quick stop -
6 No Fault -
7 Warning -
8 Reserved -
9 Remote -
10 Target reached -
11 Internal limit active -
12,13 | Operation mode specific -
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Bit Data Description
14 Reserved -
15 Homeflag -
Bit0 to Bit7: Current State of Servo Drive:
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 [ Bit2 | Bitl | Bit0 | Servo State
- 0 - - 0 0 0 0 Initialization
- 1 - - 0 0 0 0 No Fault
- 0 1 - 0 0 0 1 Ready
- 0 1 - 0 0 1 1 Switched on
- 0 1 - 0 1 1 1 Running
- 0 0 - 0 1 1 1 Quick Stop
- 0 - - 1 1 1 1 Stop at Fault
- 0 - - 1 0 0 0 Fault
- - - 1 - - - - Main Power On
1 - - - - - - - Warning occurs
Bitl1: The internal limit is activated (set to 1) when the N-OT or P-OT signal was activated.
The description of Bit10, Bit12 and Bit13 in PP mode is as following.
Bit Data Value | Description
0 Halt (Bit 8 in Controlword) = 0: Target position not reached
10 Target Halt (Bit 8 in Controlword) = 1: Axis decelerates
reached . Halt (Bit 8 in Controlword) = 0: Target position reached
Halt (Bit 8 in Controlword) = 1: Velocity of axis is 0
0 Previous set-point already processed, waiting for new set-point
12 Set-point
acknowledge 1 Previous set-point still in process, set-point overwriting shall be
accepted
12 Following 0 No following error
error 1 Following error
The description of Bit10, Bit12 and Bit13 in HM mode is as following.
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Bit13 Bit12 Bit10

Homing | Homing Target IDEEREiI)

error attained reached

0 0 0 Homing procedure is in progress

0 0 1 Homing procedure is interrupted or not started
0 1 0 Homing is attained, but target is not reached

0 1 1 Homing procedure is completed successfully
1 0 0 Homing error occurred, velocity is not 0

1 0 1 Homing error occurred, velocity is 0

The description of Bit10, Bit12 and Bit13 in CSP, CSV or CST mode is as following.

Bit | Data Value | Description
10 | Target reached 0 Reserved
Drive follows the | © Drive does not follow the target value (position, velocity or torque)
12
command value | 4 Drive follows the target value (position, velocity or torque)
0 No following error
13 | Following error
1 Following error

The description of Bit10, Bit12 and Bit13 in I[P mode is as following.

Bit Data Value | Description
0 Halt (Bit 8 in Controlword) = 0: Target position not reached

10 Target Halt (Bit 8 in Controlword) = 1: Axis decelerates

reached ) Halt (Bit 8 in Controlword) = 0: Target position reached

Halt (Bit 8 in Controlword) = 1: Velocity of axis is 0

. IP mode 0 Interpolation inactive

active 1 Interpolation active
12 Following 0 No following error

error 1 Following error

The description of Bit10, Bit12 and Bit13 in PV mode is as following.

Bit Data Value | Description
0 Halt (Bit 8 in Controlword) = 0: Target position not reached
10 Target Halt (Bit 8 in Controlword) = 1: Axis decelerates
reached ) Halt (Bit 8 in Controlword) = 0: Target position reached
Halt (Bit 8 in Controlword) = 1: Velocity of axis is 0
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Bit Data Value | Description
0 Speed is not equal 0
12 Speed
1 Speed is equal 0
13 - 0 Reserved
The description of Bit10, Bit12 and Bit13 in PT mode is as following.
Bit Data Value | Description
0 Halt (Bit 8 in Controlword) = 0: Target position not reached
10 Target Halt (Bit 8 in Controlword) = 1: Axis decelerates
reached . Halt (Bit 8 in Controlword) = 0: Target position reached
Halt (Bit 8 in Controlword) = 1: Velocity of axis is 0
12 - 0 Reserved
13 - 0 Reserved
Quick Stop Option Code (605Ah)
This object determines what operation will be performed if a Quick Stop is executed.
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Quick Stop Option 0,1,2,56
605Ah | 0 Code INT16 RW No Default:2
Value | Description
0 Disables the Servo (Servo OFF, and stops the axis according to the setting of Pn003.0)
1 Decelerates according to Profile Deceleration (6084h) for decelerating to a stop and moves to
the No Fault state
2 Decelerates according to Quick Stop Deceleration (6085h) for decelerating to a stop and
moves to the No Fault state
5 Decelerates according to Profile Deceleration (6084h) for decelerating to a stop and stays at
the QuickStop state
6 Decelerates according to Quick Stop Deceleration (6085h) for decelerating to a stop and stays
at the QuickStop state
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Shutdown Option Code (605Bh)

This object defines the operation that is performed if there is a move from Operation Enable state to

Ready state.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Shutdown Option 0,1

605Bh | 0 Code INT16 RW No Default: 0

Value | Description

0 Disables the Servo (Servo OFF, and stops the axis according to the setting of Pn003.0)

1 Decelerates according to Profile Deceleration (6084h) for decelerating to a stop and moves to

the No Fault state

Disable Operation Option Code (605Ch)

This object defines the operation that is performed if there is a move from Operation Enable state to
Switched ON state.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Shutdown Option 0,1
605Ch | 0 Code INT16 RW No Default: 0
Value | Description
0 Disables the Servo (Servo OFF, and stops the axis according to the setting of Pn004.0)
1 Decelerates according to Profile Deceleration (6084h) for decelerating to a stop and moves to
the No Fault state
Halt Option Code (605Dh)
This object defines the operation that is performed if bit 8 (Halt) in Controlword is active.
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
605Dh | 0 Halt Option Code | INT16 RW No 1,2
P Default: 1
Value | Description
1 Decelerates according to Profile Deceleration (6084h) for decelerating to a stop
2 Decelerates according to Quick Stop Deceleration (6085h) for decelerating to a stop
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605Eh (Fault Reaction Option Code)
This object defines the operation that is performed when an alarm is detected in the Servo System.
Index | Subindex | Name Data Type | Access | PDO Mapping Value
605Eh | O Halt Option Code | INT16 RW No 0
Value | Description
0 Disables the Servo (Servo OFF, and stops the axis according to the setting of Pn003.0)

Modes of Operation (6060h)

This object is used to select the operation mode. The Servo System gives the actual operation mode in the
Modes of Operation Display object.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Modes of 0to 10

6060h | 0 Operation UINTS RW Yes Default: 0

Value | Description

0 There is no mode change or no mode assigned

1 Profile Position Mode

2 —

3 Profile Velocity Mode

4 Profile Torque Mode

5 —

6 Homing Mode

7 Interpolated Position Mode

8 Cyclic Sync Position Mode

9 Cyclic Sync Velocity Mode

10 Cyclic Sync Torque Mode

Modes of Operation Display (6061h)
This object gives the current mode of operation.

Index | Subindex | Name Data Type | Access | PDO Mapping Value

6061h | 0 Modes of UINT8S  |RO | Yes Default: 0
Operation Display
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Supported Drive Modes (6502h)

This object gives the operation modes that are supported by the device.

Index | Subindex | Name Data Type | Access | PDO Mapping Value

6502h |0 Supported Drive |y \T35 | Ro No OX03ED
Modes

Bit Supported mode Definition

0 Profile Position : Supported

1 VI (Velocity mode) : Not supported

2 PV (Profile Velocity mode) : Supported

3 TQ (Torque Profile mode) 1: Supported

4 Reserved 0

5 HM (Homing mode) 1: Supported

6 IP (Interpolated Position mode) 1: Supported

7 CSP (Cyclic Sync Position mode) 1: Supported

8 CSV (Cyclic Sync Velocity mode) 1: Supported

9 CST (Cyclic Sync Torque mode) 1: Supported

10to 31 Reserved 0

12.3.5 Profile Position Mode

Target Position (607Ah)

This object contains the target position for the Profile Position Mode or Cyclic Sync Position Mode.

In Profile Position Mode, the value of this object is interpreted as either an absolute or relative value
depending on the Abs/Rel Flag in Controlword. In Cyclic Sync Position Mode, the value is always
interpreted as an absolute value.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value

607Ah | O Target Position INT32 RW Yes Default: 0

Software Position Limit (607Dh)

This object defines the absolute positions of the limits to the target position (position demand value).
Every target position is checked against these limits.

The limit positions are specified in user-defined position reference units, the same as for target positions,
and are always relative to the machine home position.

The limit values are corrected internally for the home offset as given below. The target positions are
compared with the corrected values.

e Corrected minimum position limit = Min position limit — Home offset (607Ch)
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e Corrected maximum position limit = Max position limit — Home offset (607Ch)
The software position limits are enabled at the following times:
e When homing is completed
e When an absolute encoder is connected
The software limits are enabled if Min position limit < Max position limit.
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 Software | yints [RO | No Default: 2
position limit
607Dh | 1 MImPOSIION 1 T3 RW | No
m -2147483648 to
o 2147483647
2 :\I"rgﬁ position | \T32 RW | No

Max Profile Velocity (607Fh)

This object defines the maximum speed during a Profile Mode operation.

However, the Servo will regard the minimum value between 607Fh and 6080h as the maximum speed
during a Profile Mode operation.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Max Profile Default: read
607Fh | O . UINT32 RW Yes from the Motor
Velocity .
Unit: 0.1 rpm
Max Motor Speed (6080h)
This object defines the maximum speed for protecting the Motor.
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 to rated speed
Max Motor Default: read
6080h 0 Speed UINT32 RW Yes from the Motor
Unit: 1 rpm

Profile Velocity (6081h)

This object contains the final movement speed at the end of acceleration for a Profile Mode operation.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Profile 0 to 200000
6081h |0 : UINT32 RW Yes Default: 10000
Velocity .
Unit: 0.1 rpm
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Profile Acceleration (6083h)
This object specifies the acceleration rate for PP Mode and PV Mode.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value

Profile 0 to 4294967295
6083h | 0 . UINT32 RW Yes Default: 200000

Acceleration o

Unit; 0.1 rpm/s

Profile Deceleration (6084h)

This object specifies the acceleration rate for PP Mode and PV Mode.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Profile 0 to 4294967295
6084h (0 Deceleration | YINT32 RW Yes Default: 200000
Unit: 0.1 rpm/s

Quick Stop Deceleration (6085h)

This object contains the deceleration rate that is used to stop the Motor if the Quick Stop Option Code
(605Ah) is set to 2 and the Quick Stop command is given, or Halt Option Code (605Dh) is set to 2 and

the Halt command is given.
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Quick Sto 0 to 4294967295
6085h | O P | UINT32 RW Yes Default: 200000
Deceleration .
Unit: 0.1 rpm/s

Motion Profile Type (6086h)

This object specifies the motion profile for the trajectory generator.

Index Subindex | Name Data Type Access | PDO Mapping | Value
Motion 0,2

6086h | 0 Profile Type INT16 RW ves Default: 0

Value Description

-32768 to -1 Not supported

0 Speed ramp (Trapezoidal profile)

1 Not supported

2 S-curve
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Profile jerk (60A4h)
This object is regarded as the jerk in PP mode only if Motion Profile Type (6086h) is set to 2.
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Highest
0 subindex UINT8 RO No 1
supported
60A4h
Profile ierk 0 to 4294967295
1 J UINT32 RW | No Default: 200000
1 .
Unit; 0.1 rpm/s

12.3.6 Homing Mode

Home Offset (607Ch)

This object contains the offset between the zero position for the application and the machine home
position (found during homing).

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
-2147483648 to
607Ch | O Home Offset | INT32 RW Yes 2147483647
Homing Method (6098h)
This object specifies the homing method.
Index [ Subindex | Name Data Type | Access | PDO Mapping Value
6098h | 0 Homing ||\ 7g RW | Yes Default; Pn720
Method
Value Description
-1281t0 0 Reserved for manufacturer
1 Homing with the negative limit switch and index pulse
2 Homing with the positive limit switch and index pulse
3,4 Homing with positive home switch and index pulse
56 Homing with negative home switch and index pulse
7to 14 Homing with home switch and index pulse
17 Homing with the negative limit switch
18 Homing with the positive limit switch
19, 20 Homing with positive home switch
21, 22 Homing with negative home switch
231030 Homing with home switch
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Value Description
35 Homing on the current position
Homing Speeds (6099h)
Index [ Subindex | Name Data Type | Access PDO Mapping | Value
0 Homing |y \Ts RO No 2
speeds
35?&% 0 to 4294967295
1 search for UINT32 RW Yes Default: Pn721
6099h . Unit: 0.1 rpm
switch
ggf‘id 0 to 4294967295
2 9 |uINT32  |RW Yes Default: Pn722
search for g
Unit: 0.1 rpm
Zero
NOTE: This value is limited by 607Fh and 6080h.
Homing Acceleration (609Ah)
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Home 0 to 4294967295
609An 1 0 Acceleration VINT32 RW Yes Default: Pn723
12.3.7 Position Control Function
Position Demand Value (6062h)
This object specifies the current reference position in user position reference units.
This value is 0 in Velocity Mode.
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Position
-2147483648 to
6062h | 0 \[;Zlnaznd INT32 RO Yes 2147483647

Position Actual Internal Value (6063h)

This object gives the current feedback position in encoder pulse units.

e For the absolute encoder and the homing operation has been completed, this value represents the
actual position value of the Motor encoder.

e For the incremental encoder or the homing operation has not been completed, this value represents the
number of pulses (encoder units).

This value is 0 in Velocity Mode.
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Index | Subindex | Name Data Type | Access | PDO Mapping | Value

Position

Actual -2147483648 to
60630 | 0 Internal | INT32 RO ves 2147483647

Value

Position Actual Value (6064h)
This object gives the current feedback position in user position reference units.
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Position -2147483648 to

6064h | 0 Actual Value | 'NT32 RO | Yes 2147483647

Following Error Window (6065h)

This object defines the detection range for the following error (bit 13 of statusword).

If the position deviation exceeds the following error window for the following error time out (6066h),
bit13 in statusword changes to 1 to indicate following error.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Following -2147483648 to
6065h | 0 Error Window | "1 32 RW. | Yes 2147483647

Following Error Time Out (6066h)

If the position deviation exceeds the following error window for the time specified in this object, bit-13 in
statusword changes to 1 to indicate following error.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Following 0 to 65536

6066h | 0 Error Time Out UINT16 RW Yes Unit: ms

Following Error Actual Value (60F4h)
This object provides the current following error.

Index | Subindex | Name Data Type Access | PDO Mapping | Value
Following -2147483648 to

60F4h | 0 Error INT32 RO Yes 2147483647

Position Window (6067h)

This object defines the positioning completed width for the target position. When the Servo Drive has
completed outputting the reference to the target position and the time specified in position window time
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(6068h) has passed after the distance between the target position and the position actual value is within
the value of this object, bit-10 (target reached) in statusword changes to 1.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Position 0to
6067h | 0 Window UINT32 RW Yes 4294967295

Position Window Time (6068h)

Index [ Subindex | Name Data Type | Access | PDO Mapping | Value
6068 | 0 Position WIndow | ;716 | Rw | Yes 0 t0 65536
Time Unit: ms

Position Demand Internal Value (60FCh)

This object gives the output of the trajectory generator during position control (the position that is input to
the position loop). The value is given in encoder pulses.

This value is 0 in Velocity Mode.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Position
-2147483648 to
60FCh | 0 \D/zlrnznd Internal | INT32 RO TxPDO 2147483647

12.3.8 Interpolated Position Mode

Interpolation sub mode select (60C0Oh)

This object is used to select the submode for the Interpolated Position Mode and Cyclic Sync Position

Mode.
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
Interpolation -1,0
60Coh | 0 sub mode select INT16 RW No Default: 0
Value Description
-1 Cubic Interpolated
0 Linear Interpolated
Interpolation Data Record (60C1h)
This object gives the interpolation position reference for Interpolated Position Mode.
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Index | Subindex | Name Data Type [ Access | PDO Mapping | Value
Highest sub-
0 index UINT8 RO No 2
60C1h supported
1 Istset-point | INT32 RW | Yes _221%1%%%%8 o

Interpolation Time Period (60C2h)

The Interpolation Time Period indicates the period of updating 607Ah or 60C1-01h. In the CSP or IP

mode, if the DC synchronization mode is selected, the value must be the same as the DC synchronization
period; and if the SM2 Event mode is selected, the value of 1C32-02h is consistent with the interpolation
period and the actual SM2 Event period, otherwise Sync Error will occur.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 Highest sub-index UINTS RO No 5
supported
60C2h | 1 Intgrpolatlon time INT32 RW No 1to 259
period value Default: 4
Interpolation time -6t0 -3
2 index INT8 RW No Default: -3
NOTE: Interpolation time = (Interpolation time period (60C2h: 01)) x ]('nterpolation time index (60C2h: 02) ]
The interpolation period must be an integer multiple of 125us and greater than 125us.
12.3.9 Cyclic Synchronous Position Mode
Velocity Offset (60B1h)
In Cyclic Synchronous Position Mode, this object contains the speed feedforward value.
Index | Subindex | Name Data Type Access | PDO Mapping | Value
Velocit -2147483648 to
60B1h | O y INT32 RW Yes 2147483647
Offset )
Default: 0
Torque Offset (60B2h)

In Cyclic Synchronous Position Mode or Cyclic Synchronous Velocity Mode, this object contains the
torque feedforward value.

In Cyclic Synchronous Torque Mode, this object contains the offset value to add to the torque reference.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
-32768 to 32767
60B2h | 0 Torque Offset | INT16 RW Yes Default: 0 [0.1%]
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12.3.10 Profile Velocity/Cyclic Synchronous Velocity Mode
Velocity sensor actual value (6069h)
This object contains the current speed from encoder.
Index | Subindex | Name Data Type | Access | PDO Mapping Value
6069 | 0 Velocity sensor INT32 RO | Yes -
actual value

Velocity Demand Value (606Bh)

This object contains the output value from the velocity trajectory generator or the output value from the
position control function (i.e., the input reference for the speed loop).

Index [ Subindex | Name Data Type | Access | PDO Mapping Value

606Bh | 0 Velocity Demand | |73, RO | Yes -
value

Velocity Actual Value (606Ch)
This object contains the Motor speed.

Index | Subindex | Name Data Type | Access | PDO Mapping Value

606Ch | 0 velocity Actual | 735 RO | Yes -
value

Velocity Window (606Dh)

Velocity Window Time (606Eh)

This object sets the speed coincidence detection width.

When the time specified in Velocity Window Time (606Eh) has passed after the difference between the
target speed and the Velocity Actual Value is within the setting of the Velocity Window, Bitl0 in

Statusword is set to 1.

Index [ Subindex | Name Data Type | Access | PDO Mapping | Value
606Dh | 0 Velocity Window | UINT16 RW | Yes 0 to 65535
Default: 0

When the time specified in Velocity Window Time (606Eh) has passed after the difference between the
target speed and the Velocity Actual Value is within the setting of the Velocity Window, Bit10 in

Statusword is set to 1.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
606Eh | 0 V_elocny Window UINT16 RW Yes 0to 655.35
Time Default: 0
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Velocity Threshold (606Fh)

When the time specified in Velocity Threshold Time (6070h) has passed after the Velocity Actual Value is
greater than Velocity Threshold (606F), Bit12 in Statusword is set to 1.

Index | Subindex | Name Data Type Access | PDO Mapping | Value
606Fh | 0 Velocity Threshold | UINT16 RW Yes 0 to 65535
Default: 0

Velocity Threshold Time (6070h)

When the time specified in Velocity Threshold Time (6070h) has passed after the Velocity Actual Value is
greater than Velocity Threshold (606F), Bit12 in Statusword is set to 1.

Index [ Subindex | Name Data Type | Access | PDO Mapping | Value
6070h | 0 \_/elocny threshold UINT16 RW Yes 0to 655?35
time Default: 0

Target Velocity (60FFh)

This object specifies the target speed for Profile Velocity Mode or Cyclic Synchronous Velocity Mode in
user defined speed reference units.

Index [ Subindex | Name Data Type | Access | PDO Mapping | Value
Taret -2147483648 to
60FFh |0 get INT32 RW Yes 2147483647
Velocity .
Default: 0

12.3.11 Profile Torque / Cyclic Synchronous Torque Mode

Target Torque (6071h)

This object specifies the input torque reference value for Torque Control Mode. Set the value in units of
0.1% of the Motor rated torque.

Index [ Subindex | Name Data Type | Access | PDO Mapping | Value
Target -32768 to 32768
6071h | 0 Torque INT16 RW Yes Default: 0 [0.1%]

Torgue Demand Value (6074h)

This object gives the currently output torque reference value. The value is given in units of 0.1% of the
Motor rated torque.
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Index | Subindex | Name Data Type | Access | PDO Mapping | Value

6074h | O Target Demand Value | INT16 RO Yes -

Torque Slope (6087h)

This object sets the torque output slope to use in Profile Torque Mode. Set the value as the rate of change
per second (0.1%/s) in respect to the Motor rated torque.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 to 4294967295
6087h | O Target Slope | UINT32 RW Yes Default: 100

Torque Actual Value (6077h)

This object contains the torque reference output value.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value

6077h | O Torque actual value | INT16 RO Yes -

12.3.12 Torque Limit Function

Max. Torque (6072h)

This object sets the maximum output torque for the Motor in PT mode. Set the value in units of 0.1% of
the Motor rated torque.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
0 to 65535
6072h | O Max Torque | UINT16 RW Yes Default: 3000

Positive Torque Limit Value (60EQh)

This object sets the positive torque limit. Set the value in units of 0.1% of the Motor rated torque.

The positive torque limit value is the smaller of 6072h and 60EOh.

Index | Subindex | Name Data Type | Access | PDO Mapping | Value
60EOh | 0 Positive Torque | );\716 RW | Yes 0 to 65535
Limit Value

Negative Torque Limit Value (60E1h)

This object sets the negative torque limit. Set the value in units of 0.1% of the Motor rated torque.

The negative torque limit value is the smaller of 6072h and 60E1h.
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Index | Subindex | Name Data Type | Access | PDO Mapping | Value
60ELh | O Negative Torque | ;\T16 RW Yes 0 to 65535
Limit Value

12.3.13 Digital Inputs/Outputs

Digital Inputs (60FDh)
Index Subindex | Name Data Type Access | PDO Mapping | Value
60FDh | 0 Digital Inputs | UINT32 RO Yes -
Bit Signal Description
0 NOT 0: Switched off; 1: Switched on
1 POT 0: Switched off; 1: Switched on
2 Home switch 0: Switched off; 1: Switched on
3to 15 - Reserved
16 CN1-14 0: Switched off (Active); 1: Switched on (Inactive)
17 CN1-15 0: Switched off (Active); 1: Switched on (Inactive)
18 CN1-16 0: Switched off (Active); 1: Switched on (Inactive)
19 CN1-17 0: Switched off (Active); 1: Switched on (Inactive)
20 CN1-18 0: Switched off (Active); 1: Switched on (Inactive)
21t035 | - Reserved

If the corresponding bit of Pn509 and Pn510 has been set to Remote, the input signal on CN1 terminal is
only used as remote input IO, and the Drive will ignore its status.

Digital Outputs (60FEh)

This object controls the status of both general-purpose output signals and remote output signals from CN1
on the Drive. 60FE-01h is used to control the status of the output signals. 60FE-02h determines which
output signals in subindex 1 are enabled.

The Bit16 to Bit19 in 60FE-01h can only assign to the general-purpose output signals on CN1, and set the
Bit mask (60EF-02h) to 1 for enabling them. And then, according to the settings of Pn509 and Pn510 to
allocate the desired signals, also you can choose whether to reverse them by the setting of Pn516 and

Pn517.

For the bits transmitted on the bus, you also need to set Pn512 and Pn513 to enable it.

The Bit24 to Bit27 in 60FE-01h can assign to the remote output signals on CN1, and according to the
setting of Pn511 to allocate the desired signals, using as a remote 10 for the master station.

Index

Subindex

Name

Data Type

Access

PDO Mapping

Value

60FEh

0

Digital outputs

UINTS8

RO

No

2
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Index | Subindex | Name Data Type | Access | PDO Mapping | Value
. 0 to OXFFFFFFFF
1 Physical outputs | UINT32 RW Yes Default: 0
2 Bit mask UINT32 |RW | Yes 0 to OXFFFFFFFF
Default: 0
Bit Signal Description
0to 15 - Reserved
16 CN1-14 0: Switched off (Active), 1: Switched on (Inactive)
17 CN1-15 0: Switched off (Active), 1: Switched on (Inactive)
18 CN1-16 0: Switched off (Active), 1: Switched on (Inactive)
19 CN1-17 0: Switched off (Active), 1: Switched on (Inactive)
20 CN1-18 0: Switched off (Active), 1: Switched on (Inactive)
21t023 | - Reserved
24 CN1-6, 7 Remote0
25 CN1-8,9 Remotel
26 CN1-10, 11 Remote2
27 CN1-12, 13 Remote3
28t031 | - Reserved
12.3.14 Object Dictionary List
Group 1000h
Index | Subindex | Name Data Access PDO . Unit | Range | Default
Type Mapping
Pre-defined error field
00 Number of entries UINT8 RO No - - -
01 Standard error field 1 UINT32 RO No - - -
02 Standard error field 2 UINT32 RO No - - -
1003 | 03 Standard error field 3 UINT32 RO No - - -
04 Standard error field 4 UINT32 RO No - - -
05 Standard error field 5 UINT32 RO No - - -
06 Standard error field 6 UINT32 RO No - - -
07 Standard error field 7 UINT32 RO No - - -
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Index | Subindex | Name ?;;ae Access PMzgping Unit | Range | Default
08 Standard error field 8 UINT32 RO No - - -
Store parameters
00 :}Sggftt:é”b'i“dex UINTS |RO  |No - - -
1010 |01 Reserved UINT32 RO No - - -
02 Reserved UINT32 RO No - - -
03 ;Z‘:Zmazgrigaﬁon UINT32 |RW |No - - -
Identity Object
00 Number of entries UINT8 RO No - - -
01 Vender ID UINT32 RO No - - -
1018
02 Product code UINT32 RO No - - -
03 Revision number UINT32 RO No - - -
04 Serial number UINT32 RO No - - -
1st Receive PDO Mapping
00 Number of entries UINT8 RW No - - -
01 Mapping entry 1 UINT32 RW No - - -
02 Mapping entry 2 UINT32 RW No - - -
03 Mapping entry 3 UINT32 RW No - - -
1600
04 Mapping entry 4 UINT32 RW No - - -
05 Mapping entry 5 UINT32 RW No - - -
06 Mapping entry 6 UWINT32 | RW No - - -
07 Mapping entry 7 UINT32 RW No - - -
08 Mapping entry 8 UINT32 RW No - - -
2nd Receive PDO Mapping
00 Number of entries UINT8 RW No - - -
01 Mapping entry 1 UINT32 RW No - - -
02 Mapping entry 2 UINT32 RW No - - -
1601
03 Mapping entry 3 UINT32 RW No - - -
04 Mapping entry 4 UINT32 RW No - - -
05 Mapping entry 5 UINT32 RW No - - -
06 Mapping entry 6 UINT32 RW No - - -
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Index | Subindex | Name ?;;ae Access PMzgping Unit | Range | Default
07 Mapping entry 7 UINT32 RW No - - -
08 Mapping entry 8 UINT32 RW No - - -
3rd Receive PDO Mapping
00 Number of entries UINT8 RwW No - - -
01 Mapping entry 1 UINT32 RW No - - -
02 Mapping entry 2 UINT32 RW No - - -
03 Mapping entry 3 UINT32 RW No - - -
1602
04 Mapping entry 4 UINT32 RW No - - -
05 Mapping entry 5 UINT32 RW No - - -
06 Mapping entry 6 UINT32 RW No - - -
07 Mapping entry 7 UINT32 RW No - — -
08 Mapping entry 8 UINT32 RW No - - -
4th Receive PDO Mapping
00 Number of entries UINT8 RW No - - -
01 Mapping entry 1 UINT32 RW No - - -
02 Mapping entry 2 UINT32 RW No - - -
03 Mapping entry 3 UINT32 RW No - - -
1603
04 Mapping entry 4 UINT32 RW No - - -
05 Mapping entry 5 UINT32 RW No - - -
06 Mapping entry 6 UINT32 RW No - - -
07 Mapping entry 7 UINT32 RW No - - -
08 Mapping entry 8 UINT32 RW No - - -
1st Receive PDO Mapping
00 Number of entries UINT8 RW No - - -
01 Mapping entry 1 UINT32 RW No - - -
02 Mapping entry 2 UINT32 RW No - - -
1A00
03 Mapping entry 3 UINT32 RW No - - -
04 Mapping entry 4 UINT32 RW No - - -
05 Mapping entry 5 UINT32 RW No - - -
06 Mapping entry 6 UINT32 RW No - - -
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Index | Subindex | Name ?;;ae Access PMzgping Unit | Range | Default
07 Mapping entry 7 UINT32 RW No - - -
08 Mapping entry 8 UINT32 RW No - - -
2nd Transmit PDO Mapping
00 Number of entries UINT8 RwW No - - -
01 Mapping entry 1 UINT32 RW No - - -
02 Mapping entry 2 UINT32 RW No - - -
03 Mapping entry 3 UINT32 RW No - - -
1A01
04 Mapping entry 4 UINT32 RW No - - -
05 Mapping entry 5 UINT32 RW No - - -
06 Mapping entry 6 UINT32 RW No - - -
07 Mapping entry 7 UINT32 RW No - — -
08 Mapping entry 8 UINT32 RW No - - -
3rd Transmit PDO Mapping
00 Number of entries UINT8 RW No - - -
01 Mapping entry 1 UINT32 RW No - - -
02 Mapping entry 2 UINT32 RW No - - -
03 Mapping entry 3 UINT32 RW No - - -
1A02
04 Mapping entry 4 UINT32 RW No - - -
05 Mapping entry 5 UINT32 RW No - - -
06 Mapping entry 6 UINT32 RW No - - -
07 Mapping entry 7 UINT32 RW No - - -
08 Mapping entry 8 UINT32 RW No - - -
4thTransmit PDO Mapping
00 Number of entries UINT8 RW No - - -
01 Mapping entry 1 UINT32 RW No - - -
02 Mapping entry 2 UINT32 RW No - - -
1A03
03 Mapping entry 3 UINT32 RW No - - -
04 Mapping entry 4 UINT32 RW No - - -
05 Mapping entry 5 UINT32 RW No - - -
06 Mapping entry 6 UINT32 RW No - - -
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Index | Subindex | Name Data Access PDO . Unit | Range | Default
Type Mapping
07 Mapping entry 7 UINT32 RW No - - -
08 Mapping entry 8 UINT32 RW No - - -
Sync Manager PDO assignment 2
Number of assigned
00 PDOs UINT8 RW No - - -
1C12 :
Index of assigned
01 RxPDO 1 UINT16 RW No - - -
Index of assigned
02 RXPDO 2 UINT16 RW No - - -
Sync Manager PDO assignment 3
Number of assigned
00 PDOs UINT8 RW No - - -
1C13 .
Index of assigned
01 TXPDO 1 UINT16 RW No - - -
Index of assigned
02 TXPDO 2 UINT16 RW No - - -
Sync Man 2 Synchronization
00 Number of elements UINTS8 RO No - - -
1C32
01 Synchronization type UINT16 RW No - - -
02 Cycle time/ns UINT16 RW No - - -
Sync Man 3 Synchronization
00 Number of elements UINT8 RO No - - -
1C33
01 Synchronization type UINT16 RW No - - -
02 Cycle time/ns UINT16 RW No - - -
Group 3000h
Index | Parameter | Name Data Access PDO . Unit Range Default
Type Mapping
30A5 | - SinglePos DINT RO No - - -
30A6 - MultiPos UDINT | RO No - - -
. _231N(231_
30A8 | - ExtEncoderPosition | INT32 | RO Yes 1 pulse 1 -
Basic Function 0000 to
3164 Pn000 Selections 0 INT32 RW No - 0111 0000
Basic Function 0000 to
3165 Pn001 Selections 1 INT32 RW No - 0001 0000
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Index | Parameter [ Name Data Access PDO . Unit Range Default
Type Mapping

Application Function 0000 to

3166 Pn002 Selections 2 INT32 RW No - 0100 0000
Application Function 0000 to

3167 Pn003 Selections 3 INT32 RW No - 1032 0000
Application Function : 0000 to

3168 Pn004 Selections 4 INT32 RW No 0025 0000
Application Function 00d0 to

3169 Pn005 Selections 5 INT32 RW No - 3343 00do
Application Function 0000 to

316A | Pn006 Selections 6 INT32 RW No - 0001 0001
Application Function 3 0000 to

316B Pn007 Selections 7 INT32 RW No 1120 0010
Initial Display

316C | Pn008 Selection When INT32 RW No - 0 to 9999 0010
Power On
Application Function _ 0000 to

316D | Pn009 Selections 9 INT32 RW No 0001 0000

31C8 | Pn100 Tuning Function INT32 RW No - gggé 0 0001

31C9 Pn101 Servo Rigidity INT32 RW No Hz 0 to 500 40

31CA | Pnl102 Speed Loop Gain INT32 RW No rad/s 1 to 10000 500

31CB | Pn103 ?f’rf]id Loop Integral | \Nir35 [ Rw | No 0.1ms 1105000 | 125

31CC | Pn104 Position Loop Gain INT32 RW No 1/s 0 to 1000 40

31CD | Pn105 Torque Command INT32 | RW No 0.01ms 0 to 2500 50
Filter Time

31CE | Pn106 Load Inertia INT32 |RW | No % 0t09999 |0
Percentage

31CF | Pn107 (SBZ‘;gnd SpeedLoop | \Nr3p | Rw No rad/s 11010000 | 250

31D0 | Pn108 Second Speed Loop | |35 | Rw | No radls 1105000 | 200
Integral Time

31D1 | Pn109 2‘2&2”" Position Loop | 130 | Rw No 1/s 0101000 | 40

31D2 | Pn110 SecondTorque | \nrao | Rw | No 0.01ms 0t02500 | 100
Reference Filter Time

31D4 | Pn112 Speed Feedforward INT32 RW No % 0 to 100 0

31D5 | Pn113 Speed Feetforward INT32 | RW No 0.1ms 0 to 640 0
Filter Time

31D6 | Pn114 Torque Feedforward INT32 RW No % 0 to 100 0

31D7 | Pnit5 Torque Feedforward | \\ra5 | g | No 0.1ms 0 to 640 0
Filter Time

31D8 | Pnl16 P/P1 Switch Mode INT32 RW No - Oto4 0

Document Version: V1.01 © 2019 ESTUN Automation Co., Ltd. All right reserved. 12-70

(Dec, 2019)



Summa Series Servodrive Product Manual Appendix
Index | Parameter | Name P Access L1040 . Unit Range Default
Type Mapping

Torque Reference

31D9 | Pnl17 Threshold for P/PI INT32 RW No % 0to 300 200
Switch
Deviation Counter

31DA | Pn118 Threshold for P/PI INT32 RW No 1 pulse 0 to 10000 0
Switch
Acceleration

31DB | Pn119 Reference Threshold INT32 RW No 10 rpm/s 0 to 3000 0
for P/P1 Switch
Speed Reference

31DC | Pn120 Threshold for P/PI INT32 RW No rpm 0 to 10000 0
Switch

31DD | Pnl21 Gain Switch Mode INT32 RW No - Oto10 0

31DE | Pn122 Delay Time for Gain | |\r30 | gy | No 0.1 ms 0020000 | O
Switch

31DF | pnizg | HresholdforGain 1 \ray | Rw | No - 01020000 | 0
Switch

31E0 | Pn124 Speed Threshold for | \\ira5 | gy | No rpm 0t02000 |0
Gain Switch
Ramp Time for

31E1 | Pnl125 Position Loop Gain INT32 RW No 0.1 ms 0 to 20000 0
Switch

31E2 | Pn126 Hysteresis for Gain INT32 | RW No - 01020000 |0
Switch

31E3 | Pn127 Low Speed Filter INT32 RW No 1 cycle 0 to 100 0

31E6 | Pn130 Coulomb Friction INT32 |RW | No 0.1%Tn 0103000 |0
Compensation
Speed Dead Band for

31E7 | Pni131 Coulomb Friction INT32 RW No rpm 0 to 100 0
Compensation

31E8 | Pn132 Viscous Friction INT32 | RW No 0.1%Tn/1000rpm | 001000 | O
Compensation

31EB | Pni3s Encoder Speed FIler | INTa2 | RW | No 0.01ms 0030000 |4
Model Following 0000 to

31FA | Pn150 Control Function INT32 RW No - 0002 0000

31FB | Pni5i Model Following INT32 |RW | No 1s 1001000 | 50
Control Gain
Model Following

31FC | Pn152 Control Gain INT32 RW No % 20 to 500 100
Correction
Model Following

31FD | Pn153 Control Speed INT32 RW No % 0to 200 100
Feedforward
Model Following

31FE | Pn154 Control Torque INT32 RW No % 0to 200 100
Feedforward

31FF | Pnis5 Load Oscillation INT32 | RW No 0.1 Hz 5010500 | 100
Frequency
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Type Mapping
Filter Time for Load
3200 Pn156 Oscillation INT32 RW No 0.1 ms 2 to 500 10
Suppression
Limit for Load
3201 | Pn157 Oscillation INT32 RW No rpm 0 to 1000 100
Suppression
3204 | Pn160 Load Torque INT32 |RW | No % 0to 100 0
Compensation
3205 | Pn161 '(‘;‘;?: Torque Observer | |\ir3 | Ry No Hz 0t01000 | 200
3206 | Pn162 Feedback Speed INT32 |RW | No - Otol 0
Selection
3208 Pn164 Turns for PJOGO INT32 RW No rotation -50to 50 5
3209 Pn165 Max Speed for PJOGO | INT32 RW No rpm 100 to 3000 | 1000
320A | Pni66 Acc/Dec. Timefor | \\ra0 | rw | No ms 50102000 | 500
PJOGO
. 100 to
320B | Pni167 Stop Time for PJOGO | INT32 RW No ms 10000 1000
320C | Pnl68 Turns for PJOG1 INT32 RW No rotation -50to 50 5
320D | Pn169 Max Speed for PJOG1 | INT32 RW No rpm 100 to 3000 | 1000
320E | Pn170 Acc/Dec. Time for | \\ra0 | pw | No ms 50102000 | 500
PJOG1
. 100 to
320F Pnl71 Stop Time for PJOG1 INT32 RW No ms 10000 1000
3210 | Pn172 Turns for Inertia INT32 |RW | No - 0tol 0
Identification
Frequency of
3211 | Pn173 Vibration Suppression | INT32 RW No Hz 100 to 2000 | 2000
Filter
Adjust Bandwidth of
3212 | Pnl74 Vibration Suppression | INT32 RW No - 1to 100 30
Filter
3213 | Pnl175 Vibration Suppression | INT32 RW No - 0 to 500 100
Lowpass Filter Time
3214 Pn176 for Vibration INT32 RW No 0.1ms 0to 50 0
Suppression
Highpass Filter Time
3215 Pn177 for Vibration INT32 RW No 0.1 ms 0 to 1000 1000
Suppression
3216 | Pn178 Damping of Vibration | |\ira) | gy No - 0 to 500 100
Suppression Filter
Amplitude Threshold
3217 Pn179 for Vibration INT32 RW No - 5to 500 100
Detection
Frequency Threshold
3218 Pn180 for Vibration INT32 RW No - 0to 100 100
Detection
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Type Mapping
3219 | pnis1 Eﬁg:‘i”cy of Notch 1 \\r32 [ Rw | No Hz 50105000 | 5000
321A | Pn1s2 ?Epth of Notch Filter | |\ 135 | pw No - 0to23 0
321B | Pni183 \1N'dth of Notch Filter | |\ira5 | rwy No - 0to15 2
321C | Pnisa E:ﬁg;‘;”cy of Notch 1 \\r32 [ Rw | No Hz 50105000 | 5000
321D | Pniss ?Epth of Notch Filter | |\ 15 | pw No - 0to23 0
321E | Pn1s6 \2’V'dth of Noteh Filter | \\ira0 | pwy No - 0to15 2
321F | Pnig7 E:ﬁg‘rjg‘cy ofNotch 1 \\r32 [ Rw | No Hz 50105000 | 5000
3220 | Pniss ?epth of Notch Filter | \n135 | rw | No _ 0t023 0
3221 | Pn189 \év'dth of Noteh Filter | \\ira0 | pwy No - 0to15 2
322C | Pn200 Pulse Numbers for PG | \\ira5 | py | No 1 pulse 161016384 | 16384
Frequency Division
External Encoder 0000 to
3236 | Pn210 Setting 1 INT32 | RW No - 111 0000
External Encoder 0000 to
3237 | Pn211 Setting 2 INT32 | RW No - 0001 0001
3238 | Pn212 Resolution of External | \\ra5 | py | No 1 pulse 1to 220 10000
Encoder
Position Deviation
3239 | Pn213 Threshold between INT32 | RW No 1 pulse 0to 277 1000
Encoder and External
Encoder
Position Deviation
323A | Pn214 Clear between INT32 | RW No % 00 100 0
Encoder and External
Encoder
3294 | Pn304 Inner Speed Reference | INT32 RW No rpm 6%%%0 0 500
3295 Pn305 Jogging Speed INT32 RW No rpm 0 to 6000 500
3206 | Pn306 Soft Start INT32 | RW No ms 01010000 | 0
Acceleration Time
3207 | Pn3o7 Soft Start INT32 | RW No ms 01010000 | 0
Deceleration Time
3208 | Pn308 Speed Reference INT32 | RW | No ms 01010000 |0
Filter Time
3299 Pn309 S-Curve Rise Time INT32 RW No ms 0 to 10000 0
Speed Reference
329A | Pn310 Smooth Mode INT32 RW No - 0to3 0
Selection
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329B | Pn311 S-Curve Selection INT32 RW No - 0to3 0

32A7 | Pn323 Overspeed Detection | |35 | g | No - 1108000 | 8000
Threshold
Touch Probe Signal 0000 to

32AF | Pn331 Allocation INT32 RW No - 0022 0010

32B0 | Pn332 Touch Probe Digital | |\ 117 | gy No 10ns 0t01000 |0
Input Filtering Time

3281 | Pn3s3 Touch probe Signal | |\ 25 | gy | No - 000010 0000
Inverts 0011

32F5 | Pndo1 Forward Internal INT32 |RW | No % 00 350 350
Torque Limit

32F6 | Pn402 Reverse Internal INT32 | RW No % 0 to 350 350
Torque Limit

32F7 | Pn403 Forward External INT32 | RW No % 0 to 350 100
Torque Limit

32F8 | Pnaos Reverse External INT32 |RW | No % 00 350 100
Torque Limit

32F9 | Pndos Flfﬁl’]ftrse Brake Torque | \\r32 | R | No % 00 350 300

32FA | Pn4os Torque Limitat Main 1 \\ran | gy No % 0to 100 50
Circuit VVoltage Drop
Release Time for

32FB | Pn407 Torque Limit at Main | INT32 RW No ms 0 to 1000 100
Circuit VVoltage Drop

32FC | Pn4os Speed Limitduring | \\ra5 | gy | No rpm 0to 6000 | 1500
Torque Control
Position Arrival

3358 Pn500 INT32 RW No 1 pulse 0 to 50000 10
Tolerance

3350 | Pn501 Speed Arrival INT32 | RW No rpm 0 to 100 0
Tolerance
Rotation Status

335B | Pn503 Detection Threshold INT32 RW No rpm 0 to 3000 20
Position Deviation

335C | Pn504 Counter Overflow INT32 RW No 1 pulse 1to 10%2% -
Threshold

335D | Pn505 Servo ON Waiting INT32 |RW | No ms -2000to 0
Time 2000

335E | Pn506 ?‘f;;’: OFFWaiting | |Nr30 | RW | No 10 ms 0t0 500 0

335F | Pn507 Brake Enable Speed | |\irap | g | No rpm 1010100 | 100
Threshold

3360 | Pn508 _?{r?]';e Enable Waiting | \\r35 | gy No 10 ms 10t0100 | 50
Digital Input Signal 0000 to

3361 Pn509 Allocations 1 INT32 RW No - 7777 3210
Digital Input Signal 0000 to

3362 Pn510 Allocations 2 INT32 RW No - 0007 0004
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Digital Output Signal 0000 to

3363 Pn511 Allocations INT32 RW No - Obbb 0210
Digital Input Signals 0000 to

3364 | Pn512 (Low Bits) from Bus INT32 RW No - 0000

1111

Master
Digital Input Signals 0000 to

3365 | Pn513 (High Bits) from Bus INT32 RW No - 0000

1111

Master

3366 | Pn514 Digital Input Signals | \\ran | g | No 1cycle 0t01000 |1
Filter Time

3367 | Pn515 Alarm Output Signal | \\r20 | g | No 2 cycle 0to3 1
Filter Time

3368 | Pn516 Digital Input Signal | |\r35 | g | No - 0000 to 0000
Inverts 1 1111
Digital Input Signal 0000 to

3369 | Pn517 Inverts 2 INT32 RW No - 0001 0000
Serial Encoder

336B | Pn519 Communication Error | INT32 RW No 1 cycle 0 to 10000 3
Tolerance
Position Arrival

336C | Pn520 Status Detection Time | INT32 RW No 0.1 ms 0 to 60000 500
Threshold

336D | Pns21 Alarm Masks INT32 |RW | No - oot 0000
Motor Overload

3371 Pn525 Detection Start INT32 RW No % 100 to 150 100
Threshold

3374 | Pn528 Digital Output Signal | |\ir25 | gy | No - 000010 0000
Inverts 1111
Torque Reaches

3375 Pn529 Status Detection INT32 RW No % 3to 300 100
Torque Threshold
Torque Reaches

3376 Pn530 Status Detection Time | INT32 RW No ms 1to 1000 10
Threshold

337B | Pn535 Discharging Resistor | |\ir35 | g | No Q 1010300 | -
Resistance

337C | Pns36 Discharging Resistor | \\ra5 | Rw | No W 0102000 | -
Power
Momentary Power

337E | Pn538 Interruption Hold INT32 RW No 1 cycle 0to 50 1
Time

3424 Pn704 Device Node Number | INT32 RW No - 0to 127 1

3434 | Pn720 Homing Method INT32 RW No - 1t0 35 1
Speed during Search 1to

3435 Pn721 for Switch INT32 RW No 0.1 rpm 2147483647 5000
Speed during Search 1to

3436 Pn722 for Zero INT32 RW No 0.1 rpm 2147483647 100
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3437 | Pn723 Homing Acceleration | INT32 RW No 0.1 rpm/s 2147483647 100
3438 | Pn724 Home Offset INT32 RW No 1 pulse ,[20147483648 0
2147483647

Electronic Gear Ratio 1to

3439 | Pn725 (Numerator) INT32 | RW No - 1073741824 | *
Electronic Gear Ratio 1to

343A | Pn726 (Numerator) INT32 RW No - 1073741824 1

Group 6000h

Index | Subindex | Name Data Access PPO . Unit Range Default

Type Mapping

603F | 00 Error code UINT16 RW Yes - - -

6040 | 00 Control word UINT16 RW Yes - - -

6041 | 00 Status word UINT16 RO Yes - - -

605A | 00 Quick stop INTL6 | RW No - - -
option code

6058 | 00 Shutdown option | \\ir16 | Ry No - - -
code
Disable

605C | 00 operation option | INT16 RW No - - -
code

605D | 00 Stop option code | INT16 RW No - - -

605E | 00 Fault reaction UINT16 | RW No - - -
option code

6060 | 00 Modes of INTS RW | Yes - - -
operation

6061 | 00 Modes of INTS RO Yes - - -
operation display

6062 | 00 Position demand | |\ 15 RO Yes position units | — -
value

6063 | 00 Positionactual | |\r35 | po Yes inc - -
value

6064 | 00 Position actual INT32 RO Yes position units | - -
value

6065 | 00 Following error 1 \r35 | Ry Yes position units | — -
window

6066 | 00 Following error 1 N6 | Rw Yes ms - -
time out
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6067 | 00 Position window | UINT32 RW Yes position units | - -
Position window
6068 | 00 time UINT16 RW Yes ms - -
6069 | 00 Velocity sensor | ;,\T16 | RW Yes speed units | — -
actual value
6068 | 00 Velocity demand | |35 RO Yes speed units | — -
value
606C | 00 Velocity actual | 30 | Ro Yes speed units | — -
value
606D | 00 Velocity window | UINT16 RW Yes speed units - -
606E | 00 VelocltywindoW | yinTae | RW | Yes ms - -
606F | 00 Velocity UINT16 | RW Yes speed units | — -
threshold
6070 | 00 Velocity UINT16 | RW Yes ms - -
threshold time
6071 | 00 Target Torque INT16 RW Yes - - -
6072 | 00 Max Torque UINT16 RW Yes - - -
6077 | 00 Torqueactal | \\716 | RO Yes - - -
value
6078 | 00 Currentactal | \\716 | RO Yes - - -
value
607A | 00 Target position INT32 RW Yes - - -
607C | 00 Home offset INT32 RW Yes - - -
Software Position Limit
00 Number of UINT8 | RO No - - -
entries
607D ; .
01 :\i/lr:lriwtposmon INT32 | RW No position units | — -
02 :\I/Irzﬁ position INT32 RW No position units | — -
607E | 00 Polarity USINT RW No - - -
Max profile .
607F | 00 - UINT32 RW Yes speed units - -
velocity
6081 | 00 Profile velocity UINT32 RW Yes speed units - -
6082 | 00 End velocity UINT32 RW Yes speed units - -
6083 | 00 Profile _ UINT3?2 RW Yes aC(_:eIeratlon : _
acceleration units
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6084 | 00 profile UINT32 |RW | Yes acceleration | _ -
deceleration units
6085 | 00 Quick stop UINT32 |RW | Yes acceleration | _ -
deceleration units
6086 | 00 Motion profile | |\i716 RO Yes - - -
type
6087 | 00 Torque Slope UINT32 RW Yes - - -
Position factor
00 eani?iqebser of UINT32 | RW No - - -
6093
01 numerator UINT32 RW No - - -
02 divisor UINT32 RW No - - -
Velocity encoder factor
00 eNn‘iPi“fser of UINT32 | RW No - - -
6094
01 numerator UINT32 RW No - - -
02 divisor UINT32 RW No - - -
Acceleration factor
00 eNan[:Ti]:ser of UINT32 | RW No - - -
6097
01 numerator UINT32 RW No - - -
02 divisor UINT32 RW No - - -
6098 | 00 Homing method | INT8 RW Yes - - -
Homing speeds
00 Number of UINTS | RW Yes - - -
entries
6099 :
01 Speed during UINT32 |RW Yes speed units | — -
search for switch
02 Speed during UINT32 | RW Yes speed units | — -
search for zero
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