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Summa ED3L PN Series AC 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 ED3L Series AC Servo Drive (referred to as ED3L).

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

Terms and Abbreviations

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.

Servo System

A Servo Control System that includes a Servo Motor, a Servo Drive with a host
controller and peripheral devices.

Servo ON Supplying power to the Motor.
Servo OFF Not supplying power to the Motor.
ESView The Engineering Tool for setting up and tuning Servo Drives or a computer in

which the Engineering Tool is installed.

Abbreviations that may be used in describing EhterCAT or CANopen are defined as follows.

Abbreviation | Meaning

APRD Auto-increment Physical Read

APWR Auto-increment Physical Write

APRW Auto-increment Physical ReadWrite

ARMW Auto-increment Physical Read Multiple Write
BRD Boardcast Read

BRW Boardcast ReadWrite

BWR Boardcast Write

CiA CAN in Automation

CoE CAN application protocol over EtherCAT

DC Distributed Clocks

EEPROM Electrically Erasable Programmable Read Only Memory
ESC EtherCAT Slave Controller
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Abbreviation | Meaning

ESI EtherCAT Slave Information

ESM EtherCAT State Machine

FMMU Fieldbus Memory Management Unit

FPRD Configured Address Physical Read

FPWR Configured Address Physical Write

FPRW Configured Address Physical ReadWrite

FRMW Configured Address Physical Read Multiple Write
LRD Logical memory Read

LWR Logical memory Write

LRW Logical memory ReadWrite

OD Object Dictionary

OP Operational state of EtherCAT state machine
PDO Process Data Object

PREOP Pre-Operational state of EtherCAT state machine
RxPDO Receive PDO

SAFEOP Safe-Operational state of EtherCAT state machine
SDO Service Data Object

SyncManager | Synchronization Manager

TxPDO Transmit PDO

Abbreviations that may be used in describing data types and ranges are defined as follows.

Abbreviation | Data Type Range

INT8 Signed 8 bit -128 to +127

INT16 Signed 16 bit -32768 to +32767

INT32 Signed 32 bit -2147483648 to +2147483627
UINTS Unsigned 8 bit 0 to 255

UINT16 Unsigned 16 bit 0 to 65535

UINT32 Unsigned 32 bit 0 to 4294967295

STRING String value (reserved)
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Symbols

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

Symbol

Description

Indicates a hazard with a high level of risk that, if not avoided, will result in death or
serious injury.

Indicates a hazard with a medium or low level of risk which, if not avoided, could
result in minor or moderate injury.

Indicates a potentially hazardous situation that, if not avoided, could cause equipment
damage, data loss, and performance degradation, or unexpected results.

%

IMPORTANT

Indicates precautions or restrictions that must be observed.

Also indicates alarm displays and other precautions that will not result in machine
damage.

L] noTE

Provides additional information to emphasize or supplement important points of the
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

Parameters are referenced as PnXXX where XXX refers to a unique number. Some parameters have
multiple functions encoded within a single parameter. For these parameters, sub-indices are used to
reference the multiple functions.

For example:

® Pnl12 Speed Feedforward - is a single value without any sub-indices

e Pn000 Basic Function Selection 0 - is made up of 4 sub-indexes describing different functions
- Pn000.0 Servo ON
- Pn000.1 Forward Drive Prohibit Input (P-OT)
- Pn000.2 Reverse Drive Prohibit Input (N-OT)
— Pn000.3 Reserved parameter (Do not change)
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Safety Precautions

General Precautions

DANGER

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

Never connect a three-phase power supply to the terminals U, V, and W of the
driver.

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

Never touch the power supply terminals after turning OFF the power supply while
the CHARGE lamp is lit, because high voltages may still be present in the Drive.

WARNING

Use a power supply that is appropriate for the product, check number of phases,
voltage, frequency, and AC/DC type.

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

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

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.

Never touch inside the Drive.

CAUTION

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.

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.

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.

Always use a Noise Filter to minimize the effects of electromagnetic interference.
Always use a Motor and Drive in one of the specified combinations.
Never touch a Drive or Motor with wet hands.
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Storage Precautions

CAUTION

Follow all instructions on the packages, and never place an excessive load on the
product during storage.

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 exceed product
specifications.

-- locations that are subject to relative humidity 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.

-- locations that are subject to vibration or shock exceeds product specifications.
-- locations that are subject to radiation.

Installation Precautions

CAUTION

Install the Drive in a control cabinet that provides fire and electrical protection.
Install the Drive and Motor in a way that will support their mass.

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 exceed product specifications.
-- locations that are subject to relative humidity 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.

-- locations that are subject to vibration or shock exceeds product specifications.
-- locations that are subject to radiation.

Never allow any foreign matter to enter a Drive or a Motor with a Cooling Fan.
Never cover the outlet from cooling fan of Drive or Motor.

Never step on or place a heavy object on the product.

Install the Drive in the specified orientation.

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

Wiring Precautions

CAUTION

Never bypass the electromagnetic contactor in the wiring between the Drive and
the Motor.

Firmly connect the power terminal to the Motor terminal.
Provide an adequate air gap around the Drive installation.

Use shielded twisted-pair cables or screened unshielded multi-twisted-pair cables
for I/0 Signal Cables and Encoder Cables.

The wiring length of the encoder is up to 20 meters.
Minimize the frequency that the power supply is turned ON and OFF.
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Operation Precautions

A .

CAUTION

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.

When overtravel occurs, the power supply to the Motor is turned OFF and the
brake is released. If the Motor is used to drive a vertical load, 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.

If not using auto-tuning, make sure that an appropriate moment of inertia ratio is
setup to avoid vibration.

If an alarm occurs, reset it after troubleshooting the cause and ensuring safety.
Never use the brake of the Motor for normal braking.

Maintenance Precautions

A .

WARNING  *®

Wiring and inspections must be performed only by qualified engineers.

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.

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.

Disposal Precautions

When disposing of the product, treat it as ordinary industrial waste. However, local
ordinances and national laws must be observed. Implement all labeling and warnings

CAUTION  @srequired.
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Chapter 1 ED3L Servo Drive

1.1 Product Features

As a new single-axis AC servo product from ESTUN, ED3L is designed with its excellent performance
and practical control functions to create a complete set of solutions with the best cost performance for
customers.

Matching with the EM3A and the EM3G. EMG. EM3J servo motors, compatible with mainstream
controllers, it offers high-speed, high-precision, and high-performance machine solutions.

ED3L has the following outstanding features.

® Profinet support, update rates down to 500 ps
e Compact size

e Zero stacking gap installation

e 200V ac from 50 W to 2 kW

e 400V ac from 1.0KW to 7.5kW

e Optional 17-bit incremental encoder (magnetic) and 17-bit absolute value encoder
(photoelectric)and20-bit incremental/23-bit absolute encoder (photoelectric)

e Comprehensive tuning technology including: Auto-tuning function, adaptive vibration suppression,
friction compensation

Document Version: V1.03 (May. 2021) © 2023 ESTUN Automation Co., Ltd. All right reserved. 1-1



Summa ED3L PN Series AC Servodrive Product Manual Chapter 1 ED3L Servo Drive

1.2 Interpreting the Nameplate

|Rated Input|  [Rated Output]

EST SERVODRIVE
Drive Model MODEL }EDSL-O:&APA
Phase _1PH

Voltage 200-240V
Freq §0/60Hz

FLC{PH) 13A
Power

" SIN:  123456TB9ABCDE 3.3
Serial Number r SR
EtherCAT— c E T
L

Estun Automation Technology Co., Lid.

MADE IN CHINA
INEEMEERREY, TR TR,
Read manual carefully and follow the direction

ETIEAERR 5 Sy P, ilpatiE
SEmhERiRTROACE:! TERUEBAYREIR.,
Disconnect all power and wait 5 min before servicing,
& I&  Maycause slectne shock
wARNING Debranchez toute 'alimentation et atendez
Smin.avant 'entretien. peut provoquer un =]
choc électrique.

HRERS! FREEN.
Da nat touch heatsink. May cause burn.
i B e touchez pas le radiateur.

CAUTION peut cayser des brilures.

et O,
Use proper grounding technigues
techniques de mise a la terre appropriées S

aaaaassss‘i

\"a-‘=-'::

|
\

1.3 Model Designations

ED3L - 02 A P A

Voltage Class Encoder type

Summa ED3L Series Servo Drives

Marking Specification
Marking Specification
P Profinet
A5 0.05 kW
01 0.1 kW
02 0.2 kW
04 0.4 kw Marking Specification
08 0.75 kW A 200V
10 1.0 kW D 400 V
15 1.5 kw
20 2.0 kW l
Marking Specification
30 3.0kW
A Serial encoder
50 5.0 kW
C Wire-saving encoder
75 7.5 kW
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1.4 Part Names

Rated power from 50W to 400W

SERVODRIVE |

O

EtharCAT

EDIL-OUA A220Y g

e

A —-—t
[Feospase |

Name

Description

Panel Operator

A module for Servo status displays and parameter
settings

USB Connector

Connects a computer for ESView V4

Profinet Input Connector

Connect to an Profinet device

10 Signal Connector

Connects to sequence /O signals

Encoder Connector

Connects to the encoder in the Motor

Main Circuit and Motor
Connector

L1, L2: main power input terminals

P, N: common DC bus terminals

P, B: external regenerative resistor terminals
U, V, W: motor power terminals

PE: ground terminal

Grounding Terminal

Connects to the ground terminal of the Motor main
circuit cable

communication indicators

¢ RUN: running indicator lamp
® ERR: Error indicator lamp
® POWER: power on indicator lamp

10

CHARGE Indicator Lamp

Lit while the main circuit power is being supplied

Note:
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.

11

USB Terminals

Standard Mini USB Type-B

12

Profinet Terminals

Standard RJ-45 terminal

13

10 Signal Terminals

Connection terminals for sequence IO signals
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Name

Description

14

Encoder Terminals

Connection terminals for the encoder cable in the Motor

15

Main Circuit and Motor
Terminals

Connection terminals for power input and motor power.

Rated power from 750W to 2kW

Y] notE

SERVODR IVE [

E Ether CAT
EDaL-1DA 46220V

O

e —

[=]

<

0y O
2 |of
O 0

of O

=

o
I3[

==

i

&=
| O |

o eeaé

g

ESTUN

RO @

©0
-

The figure above shows an example of a product with a rated power of 750W to2kW. Products with a rated
power of 2kW~3kW are similar in appearance and have the same components.

No.

Name

Description

Panel Operator

A module for Servo status displays and parameter settings

USB Connector

Connects a computer for ESView V4

Profinet Input Connector

Connect to an Profinet device

Main Circuit Connector

e [L1. L2. L3: main power input terminals

e &1, ®2, ©:DC terminals

Control Circuit Connector

® L1C, L2C: control power input terminals
® B, B2, B3: external regenerative resistor terminals

Motor Connector

Connects to a Motor main circuit cable

Grounding Terminal

Connects to the ground terminal of the Motor main circuit
cable

communication indicators

® RUN: running indicator lamp
® ERR: Error indicator lamp
® POWER: power on indicator lamp

Profinet Output Connector

Connects to an Profinet device or be vacant
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No. Name Description
Lit while the main circuit power is being supplied

10 CHARGE Indicator Lamp N(I)atj‘::n if you turn OFF the main circuit power supply, this indicator will be it 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.

11 10 Signal Connector Connects to sequence /O signals

12 Encoder Connector Connects to the encoder in the Motor

13 USB Terminals Standard Mini USB Type-B

14 Profinet Terminals Standard RJ-45 terminal

15 10 Signal Terminals Connection terminals for sequence 10 signals

16 Encoder Terminals Connection terminals for the encoder cable in the Motor

17 Main Circuit Terminals The connection terminals for the main circuit power supply

18 Control Circuit Terminals The connection terminals for the control power supply

19 Motor Terminals The connection terminals for the Motor main circuit cable

400VAC, rated power from 1kW to 3kW

#

o

.

Mvore

The figure above shows an example of a product with a rated power of 1kW to 1.5kW. Products with a rated
power of 2kW~3kW are similar in appearance and have the same components.

No. | Name Description

1 Panel Operator A module for status displays and parameter settings.

) USB Connector Socket for USB communication cable when using ESView
V4 on PC.
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Name

Description

Profinet Input Connector

Input signal socket for Profinet communication cable.

Main Circuit Port

® L1, L2, L3: main power input terminals

e @&, ©: DC Connectors

Control Circuit Port

® L1C, L2C: control power input terminals
® B, B2, B3: external regenerative resistor Connectors

Motor Power Connection
Port

Socket for motor power cable.

Grounding Terminal

Connected to the earth terminal of the motor power cable.

Profinet Communication
Indicator

® RUN: Run indicator
® ERR: Error indicator
® POWER: System indicator

Profinet Output Connection
Port

Output signal connection port for Profinetcommunication
cables.

10

CHARGE Indicator Lamp

Lights up when the main circuit is powered on.

Note:

If voltage remains in the capacitors inside the drive after the main circuit has
been switched off, and the indicator lamp will be ON, do not touch the main
circuit and motor terminals at this time to avoid electric shock.

11

IO Signal Connection Port

Socket for IO signal connectors.

12

Encoder Connection Port

Socket for the encoderconnectors of the motor.

13

USB Connector

Standard Mini USB Type-B.

14

Profinet Connector

Standard RJ-45 terminal.

15

10 Signal Connector

Connector for 10 signal cables.

16

Encoder Connector

Connector for motor encoder cables.

17

Main Circuit Connector

Connector for the drive’s main circuit cables.

18

Control Circuit Connector

Connector for the drive control circuit cables.

19

Motor Power Cable
Connector

Connector for the motor power cables.
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400VAC , rated power from SkW to 7.5kW

Name

Description

Panel Operator

A module for status displays and parameter settings.

USB Connector

Socket for USB communication cable when using ESView
V4 on PC.

Profinet Input Connector

Input signal socket for Profinet communication cable.

Main Circuit Port

® L1, L2, L3: main power input terminals

e @&, O: DC Connectors

Control Circuit Port

® L1C, L2C: control power input terminals
® B1, B2, B3: external regenerative resistor Connectors

Motor Power Connection
Port

Socket for motor power cable.

Grounding Terminal

Connected to the earth terminal of the motor power cable.

Profinet Communication
Indicator Lamp

® RUN: Run indicator
® ERR: Error indicator
® POWER: System indicator

Profinet Output Connection
Port

Output signal connection port for EtherCAT
communication cables.

10

CHARGE Indicator Lamp

Lights up when the main circuit is powered on.

Note:

If voltage remains in the capacitors inside the drive after the main circuit has
been switched off, and the indicator lamp will be ON, do not touch the main
circuit and motor terminals at this time to avoid electric shock.

11

IO Signal Connection Port

Socket for 10 signal connectors.
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No. Name

Description

12 Encoder Connection Port

Socket for the encoderconnectors of the motor.

13 USB Connector

Standard Mini USB Type-B.

14 Profinet Connector

Standard RJ-45 terminal.

15 10 Signal Connector

Connector for IO signal cables.

16 Encoder Connector

Connector for motor encoder cables.

1.5 Ratings and Specifications

Drive Model: ED3L- ASAEA | 01AEA | 02AEA | 04AEA | 0SAEA | 10AEA | 15AEA | 20AEA
Continuous Output Current 0.9 11 1.5 2.9 5.1 6.9 9.5 12.6
[Arms]
Instantaneous Maximum Output | 5 3 4.0 5.8 115|195 210 [316 |420
Current [Arms]
Single-phase | 0.2 0.3 0.6 1.2 1.9 2.6 4,009 -
Power Supply
Capacity [kVA]
Three-phase | — - - - 1.6 2.0 3.0 3.5
400VAC
Drive Model: ED3L- 10D 15D 20D 30D 50D 75D
Continuous Output Current [Arms] 3.6 5.0 7.1 12.0 17.0 27.3
Max Output Current [Arms] 10.9 16.3 24.7 37.8 53.0 70.7
Mains Power Equipment Capacity
[KVA] (3-phase) 1.8 2.8 3.5 5.0 8.2 12.0
General specifications Description
Single-phase AC 200V ~240V, -15%~+10%, 5S0Hz/60Hz
200VAC 3-phase AC200V ~240V, -15%~+10%, S0Hz/60Hz (rated power =
Input Power 0.75kW)
400VAC 3-phase AC380V ~440V, -15%~+10%, S0Hz/60Hz
200VAC Single-phase AC 200V ~240V, -15%~+10%, 5S0Hz/60Hz
Control Power
400VAC Single-phase AC 200V ~440V, -15%~+10%, 5S0Hz/60Hz

Control Mode

SVPWM control

Feedback

Serial encoder:

® 17 bits absolute magnetoelectric encoder
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® ]7bits or 20bits incremental encoder
® 23bits absolute encoder

Temperature | -5°C to 55°C (-5°C to 40°C for zero stacking gap installation)
Operation
Humidity 5% to 95% (with no condensation)
Temperature | -20°C to +85°C
Storage
Humidity 5% to 95% (with no condensation)
Environmental - - - ) -
Conditions Protection Class IP20 (in the case of all terminals are installed in place)
Altitude 1,000 m or less
Vibration Resistance 4.9m/s?
Shock Resistance 19.6m/s?
Power System TN System
Mounting Base-mounted
Speed Control Range 1:5000
+0.01% of rated speed max. (For a load fluctuation of 0% to 100%)
Coefficient of Speed 0% of rated speed max. (For a load fluctuation of £10%)
Performance .
Fluctuation
+0.1% of rated speed max. (For a temperature fluctuation of
25°C+25°C)
Soft Start Time Setting 0 s to 10 s (Can be set separately for acceleration and deceleration.)
Allowable voltage range: 24 VDC =20%
Number of input points: 5
Input Signals Input Signals are S-ON (Servo ON), N-OT (Reverse Drive Prohibit),
P-OT (Forward Drive Prohibit), PCL (Forward External Torque
Limit) or EXT1 (Touch Probe 1), NCL (Reverse External Torque
Limit) or EXT2 (Touch Probe 2).
I/0 Signals
Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 3 (1 of them fixed for Servo Alarm)
Output Signals Output Signals are TGON (Rotation Detection), ALM (Servo Alarm),
COIN (Positioning Completion).
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): Profinet signal input connector
Profinet Connectors CN4-OUT (RJ45): Profinet signal output connector
Communications
Cable Category 5, 4 shielded twisted pairs
Svnc Manager SMO: Mailbox output, SM1: Mailbox input, SM2: Process data
y & output, and SM3: Process data input
FMMU 0: Mapped in process data output (RxPDO) area.
FMMU pped in p put ( )

FMMU 1: Mapped in process data input (TxPDO) area.
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FMMU 2: Mapped to mailbox status.

Profinet Commands APRD, FPRD, BRD, LRD, APWR, FPWR, BWR, LWR, ARMW,
(Data Link Layer) FRMW
Process Data Assignments can be changed with PDO mapping.
Emergency messages, SDO requests, SDO responses, and SDO
MailBox (CoE) information (TxPDO/RxPDO and remote TxPDO/RxPDO are not
supported.)
MailBox (FoE) Firmware update by FoE

Free-Run Mode and DC Mode (Can be switched), SM2 (SM2 event
Distributed Clocks sync)
Applicable DC cycles: 125 ps to 8 ms in 125-ps increments

Slave Information

Interface 2048 bytes (read-only)

Homing mode

Profile position mode
Profile velocity mode
Profile torquemode

. . ) Interpolated position mode
CiA402 Drive Profile
Cyclic synchronous position mode
Cyclic synchronous velocity mode
Cyclic synchronous torquemode
Touch probe function

Torque limit function

FoE (File Over Profinet) Download a new firmware via FoE protocol

Interface Personal computer (with ESView V4)
USB

Communications | Communications

Standard Conforms to USB2.0 standard (12 Mbps), OTG

Display Five 7-segment LEDs

Indicator Lamps CHARGE, POWER, SYS, RUN, ERR, L/AIN, L/A OUT

Panel Operator 4 Buttons

® Rated power from SOW to 400W must connect an external
Regenerative Processing regenerative resistor.
® Rated power from 750W to 1kW are built-in.

Overcurrent, Overvoltage, Undervoltage, Overload, Regeneration

Protective Functions
Error, Overspeed, etc.

Alarm history, Jogging, Mechanical analysis, Load inertia

Utility Functions . e . .
Y identification, Auto-Tuning, etc.

Note: When operating from a single-phase power supply for the ED3L-15AEA (rated power 1.5 kW), please deratify to 1.2 kW.

1.6 Dimensions

Rated power from 50W to 400W
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1 L@@ I A |
Grounding termin®

Unit: mm

400VAC, rated power from 2kW to 3kW

Unit: mm

400VAC, rated power from 5kW to 7.5kW

il I

o
[
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Grounding _/H 60
terminals
2%M4 180 Unit: mm
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1.7 System Configuration
1.7.1 Example Diagram

Rated power from 50W to 400W

Power Supply
Single-phase, 200 VAC to 240 VAC

Circuit Breaker :

SERVIDRIVE [

Noise Filter

Magnetic Contactor

Ooweee ————— |
; = u 0
[ ul §h o
— 0 r v
EQ B 0
o ol o
P =] [] )
f=] v 0 E
L] 0
External = ho| 2 | Lo il
Regenerative
Resistor L D )

ik USB Cable

EtherCAT Cables

I/0 Signals Cable
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Rated power from 750W to 2kW

Power Supply
Three-phase, 200 VAC to 240 VAC

Aﬁ~[?

Circuit Breaker .i-

Noise Filter

SERVODRIVE (]

EtherCAT

kil USB Cable

lDDD Ezlj:l_
0j E:jﬂ l
O 0
- o lo] L

y [===] @

Magnetic Contactor

§
i

| ——
EtherCAT Cables

=

I/O Signals Cable

External
Regenerative
Resistor

-
Motor Power -c

Supply Cable

= Grounding

Encoder Cable l—‘
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400VAC, rated power from 1kW to 7.5kW

Take a 1kW drive as an example:

Three-phase power supply
AC200V~AC240V

Circuit Breaker

Protect the power line and
cut off the current in the
event of an overcurrent.

Filter

Prevent external noise from the
power cable.

USB Communication
Cable

For connecting to
ESView software.

Electromagnetic Contactor

Turns the servo power ON/ : = ==
OFF. 8L b |
= RJ45 Communication

Please insﬁll asurge Cable
suppressor when using. For EtherCAT
networking.
10 cable (user supplied)

External Regenerative
Resistor

Connected between B1
and B2 when bus
capacitance is
insufficient.

| Power cable
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1.7.2 Minimum System Configuration

Minimum system configuration of 200VAC

The minimum system configuration includes at least the following components.

Component Name | Description

Single-phase 200 VAC to 240 VAC, -15% to +10%, S0Hz or 60Hz

Power Supply Note:

Single-phase power supply is used for 400W drive.

Mains power supply (L1,L.2,1.3): three-phase AC 200V to 240V, -15% to
+10%, 50Hz/60Hz

Circuit Breaker

Used a Type C MCB to protect the power supply line and cut off the circuit
when an overcurrent occurs.

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

Noise Filter

Used to prevent external noise interference from the power supply.
The rated current is 10 A or 20 A.

Magnetic Contactor Control the power-on and power-off of the input circuit.

External When the busbar capacitance is insufficient, remove the short wiring and
Regenerative connect an external regenerative resistor.
Resistor The minimum value of the regenerative resistor depends on the Drive model.
Drive ED3L serial AC servodrive.
Motor Matched EM3A servomotor or EMG servomotor (only for the rated power is
greater than or equal to 1kW).
A device that realizes servo application and mechanical motion
Controller .
programming.
PC software ESView V4

Cables

Encoder cables, motor power cables, Profinet communication cables, IO
cables, etc.

Minimum system configuration of 400VAC

The minimum system configuration consists of at least the following components.

Component Specification
Control power supply (L1C,L2C): Single-phase AC AC 220V~440V, -
15%~+10%, S0Hz/60Hz

Power supply

Mains power supply (L1,L2,L.3): three-phase 380V~440V, -15% ~+10%,
50Hz/60Hz

Circuit breaker

Please use a Type C MCB to protect the power cord and to cut the circuit in the
event of overcurrent.

The minimum current rating of the circuit breaker varies with the drive model.

Noise filter

Protection against external noise interference from the power cable, with the
current rated at 10A or 20A.

Electromagnetic
contactor

ON/OFF control of the input circuit.
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Component Specification

External . The minimum resistance value of the external regenerative resistor varies with

regenerative .

. the drive model.

resistor

Drive ED3L Series Servo Drives.

Motor Suitable for use with EM3A servo motors or EM3G (at rated power > 0.9kW)
Servo motors.

Controller The device provided for servo applications, mechanical motion programming.

PC debugging ESView V4 software for PC.

tool

Cables Encoder cables, motor power cables, Profinet communication cables, 1O cables,

‘ etc.

1.7.3 Peripheral Devices Specification

Built-in Regenerative

Min. Allowable

Min.Rated Current

ifhre biflardle bilsiin @il velEE Resistor Resistance for Circuit Breaker
Single-phase
ED3L-ASAEA 1 500 VAC to 240VAC - 450 4A
Single-phase
ED3L-OIAEA | 500 VAC 10 240vAC N 450 4A
Single-phase
ED3L-02AEA | 500VAC 10 240VAC - 450 4A
ED3L-04AEA | Single-phase - 450 4A
200 VAC to 240VAC
Single-phase or three-phase
ED3L-08AEA | 5\l o 240V AC 50Q, 60W 25Q 6A
Single-phase or three-phase
ED3L-10AEA | 55\ 05 o 240V AC 50Q, 60W 25Q 6A
Single-phase or three-phase
ED3L-ISABA | 5050 0 240V AC 40Q / 8OW 25Q 16A
ED3L-20AEA | Single-phase 40Q / 80W 250 16A
200 VAC to 240VAC
ED3L-10DEA | 3-phase AC 380V~440V 100Q / 80W 65Q 4A(3-phase)
ED3L-15DEA | 3-phase AC 380V ~440V 100Q / 80OW 65Q 6A(3-phase)
ED3L-20DEA | 3-phase AC 380V ~440V 50Q / 80W 40Q 10A(3-phase)
ED3L-30DEA | 3-phase AC 380V ~440V 50Q / 80W 40Q 16A(3-phase)
ED3L-50DEA | 3-phase AC 380V ~440V 35Q /80W 20Q 20A(3-phase)
ED3L-75DEA | 3-phase AC 380V ~440V 35Q / 80W 20Q 25A(3-phase)
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1.8 Part Numbers

D Power | Motor Model | Power Cable Encoder Cable

Model

ED3L-

ASA 50W EM3A-ASALA

EC3S-11724-0o

ED3L-01A | 100W | EM3A-01ALA EC3S-A1724-0o

EC3S-11124-00
EM3A-02ALA EC3S-A1124-oo

ED3L-02A | 200W | EM3A-02AKA

EM3A-02AFA | EC3P-N9118-oo (without brake)
EC3P-B9118-00 (Absolute)
EM3A-04ALA | EC3P-N9718-0ao (without brake,

ED3L-04A | 400W | EM3A-04AKA | IP65 plug)

EM3A-04AFA | EC3P-B9718-00 (Absolute, IP65 | EC3P-N8118-[1[1 (without brake)
EM3A-08ALA plug) EC3P-B8118-[0[0 (with brake)
ED3L-08A | 750W | EM3A-08AKA EC3P-N8718-C1[0 (without brake,
EM3A-08AFA
IP65)
EM3A-10ALA EC3P-B8718-[0[] (with brake, IP65)
1kW EM3A-10AKA
EM3A-10AFA
ED3L-10A
oy | e OATD | EC3PN9314-00 (without brake) | EC3S-11324-00
EMG-10AKB EC3P-B9314-oo (Absolute) EC3S-A1324-o0O
EC38S-11324-oo (without brake)
EMG-15A EC3S-A1324-oo (Absolute)
EC3S-11924-0o (without brake)

EDSLASA | LSKWH EM3G-I3A 1 peas. A1924-00 (Absolute)

EM3A-15A EC3S-11924-0o (without brake) EC3P-N9314-oo(without brake)
EC3S-A1924-00 (Absolute) EC3P-B9314-o0 (with brake)
EC3S-11324-oo (without brake)

EMG-20A EC3S-A1324-00 (Absolute)

ED3L-20A | 2kW

EC3S-11924-oo (without brake)

EM3A-20A EC3S-A1924-00 (Absolute)

EM3G- EC3P-N9314-OC(without brake)

ED3L-10D | 1kW EC3S-A1924-00( Absolut
09DCIA224 (Absolute) | posp B9314-0I01 (with brake)
EM3A-
15DB224 EC3P-N9314-[C(without brake)

ED3L-15D | 1.5kW EC3S-A1924-0O0( Absolut
EM3G— (Absolute) | poap_p9314-CID(with brake)
13DOA224
EM3A-

ED3L20D | 2kw 20D0B224 EM3A-20DB224 EC3P-N9314-0O0(without brake)
EM3G— EM3G-18D0A224 EC3P-B9314-0O0O(with brake)
18DA224
EM3A- EC3P-N8313—-[[(without brake)
30DLA224 EC3P-B8313-[0(with brake)

ED3L-30D | 3kW EC3S-A1924- Absolute
EM3G- (Absolute) | ;oap_Ng212-O(without brake)
29DLA244 EC3P-B8212-00(with brake)
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DI Power | Motor Model | Power Cable Encoder Cable
Model
EM3A- EC3P-N9313-[(without brake)
40DLA224 EC3P-B9313-[(with brake)
EM3A- EC3P-N9319—-O0(without brake)
ED3L-50D | 5kW EC3S-A1924- Absolut
50DLA224 (Absolute) | b b B9319-O(with brake) EC3P-
EM3G— N9219-00( without brake)
44DLA224 EC3P-B9219-[(with brake)
EM3G- EC3P-N9219-[(without brake)
55DLA224 EC3P-B9219-[(with brake)
ED3L-75D | 7.5kW EC3S-A1924- Absolut
EM3G- (Absolute) | poap N9211-OID(without brake)
75DLA224 EC3P-B9211-0O00(with brake)

J[: The last two digits of the cable indicate the length (e.g. IM5, 03, 05, 08, 10, 12, 15, 20), in metres (mm).

Flexible cables are also available, marked with "-RX".

Document Version: V1.03 (May. 2021)

© 2023 ESTUN Automation Co., Ltd. All right reserved. 1-19




Summa ED3L PN Series AC Servodrive Product Manual Chapter 2 Installation

Chapter 2 Installation

2.1 Installation Precautions

e Installation Near Sources of Heat

Implement measures to prevent temperature increases caused by external heat sources so that the
ambient temperature of the Drive is within the specified limits.

o 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.

e 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 and should be fitted to a non-painted metal surface. Mount the Drive
vertically, as is shown in Figure 2-1.

Mount the Drives so that the Display Panel is facing toward the operator. 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 size of the Drive).

Figure 2-1 Base-mounted diagram

Mounting plate
Ariflow gp

T

Base

Ariflow
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2.3 Mounting Hole Dimensions

Use all mounting holes to securely mount the Drive to the mounting surface.

To mount the Drive, use a screwdriver that is longer than the depth of the Drive.

Wiring diagram for mounting holes at 200VAC

ED3L-AS5AEA
ED3L-0TAEA
ED3L-02AEA
ED3L-04AEA

ZaM4

3

Outli ne\

172

164£0.5

&
28405 il A
40

Machining Diagram for
Mounting Holes
(Mounting pitch)

ED3L-08AEA ED3L-15AEA
ED3L-10AEA ED3L-20AEA
2xM4 ZxM4
Outli \ Outli \ 25
iz05 |sa05 aatnll
35 10 At mm

Machining Diagram for
Mounting Holes
(Mounting pitch)

Wiring diagram for mounting holes at 400VAC

Machining Diagram for

Mounting Holes
(Mounting pitch)
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ED3L-10DEA
ED3L-15DEA
2xM4
\ g o
il 48+0.5 _16
60 ¥fr: mm

Machining Diagram for
Mounting Holes
(Mounting pitch)

ED3L-20DEA
ED3L-30DEA
IxM4
\ g 8
il 73£0.5 6
85 $ft: mm

Machining Diagram for Mounting
Holes (Mounting pitch)

2.4 Mounting Interval

Installing One Drive in a Control Cabinet

When installing a single Drive use Figure 2-2 as a reference for free space around the installation.

ED3L-50DEA
ED3L-75DEA

252+0.5
260

ouuine\

90 Unit: mm

Machining Diagram for Mounting
Holes (Mounting pitch)
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Flgure 2 2 Instalhng a smgle Drlve in a control cabinet

Wiring allowance Mounting

late
%2 75m mﬂ P

i i
L
Wi ]

Mounting allowance between mounting plate
and cabinet shall be not less than 6.4 mm

._1

Installing multiple Drives in a Control Cabinet

When installing a multiple Drives use Figure 2-3 as a reference for free space around the installation.

Flgure 2-3 Installing multiple Drives in a control cabinet

~J—=30mm-—»

[T nore

The ED3L can be mounted so that the distance between adjacent Drives is 1mm.

The ED3L 50D and 75D drives do not allow close mounting due to wiring, and the distance between drives is
to be confirmed upon assembly of the cable, for which 80mm is the recommended
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Chapter 3 Wiring and Connecting

3.1 Precautions for Wiring

3.1.1 General Precautions

A

DANGER

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

A\

WARNING

= Wiring and inspections must be performed only by qualified engineers.

m  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.

VAN

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.

m  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/0 Signal Cables and Encoder Cables.

m  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.
— Ifaconnector 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.

m Install molded-case circuit breakers and other safety measures to provide
protection against short circuits in external wiring.
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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 combined with a molded-case circuit

IMPORTANT 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.

m  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.

Noise Filters

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

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/O Signal Cables
— Main Circuit Cables and Encoder Cables

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.

Implement suitable grounding measures. Refer to the section 3.1.4 Grounding for information on
grounding measures.

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.
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Figure 3-1 Wiring example for countermeasures against noise

Noise Filter Motor

~ o
200 VAC S
—~

2.0 mm?
min.

A

( min.

Operation relay sequence

User signal generators

A4

Noise Filter J
‘ N JAS
i DC
E | % / / Power
; suppl

N N

2.0 mm? min.

ﬁgﬂGround 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.

‘# Ad

— —=
Noise Filter Noise Filter

Ground Ground
plate plate

Ak “# A

| o L | <
= Noise Filter : Noise Filter

plate plate \ /
Separate the circuits.
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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.

Y

Noise Filter T Noise Filter
C The ground wire

Lo can be close to

| N the input lines.
L »
L
e
<:€:

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.

e e
Noise Filter [—» Noise Filter [——»
> —>
Drive Drive Drive Drive
D D D D
N S

| e

Shielded ground wire

/77 /77
Ground Ground
plate plate

e Ifa 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.

Yvyy
Yvyy

Control Cabinet

Drive

— Noise Filter [—~

Drive

F D
L
Grounding

Ground Plate
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3.1.3 Recommended EMC Filters

To comply with the limits based on IEC/EN 61800-3 second environment (C2) the Drive and Motor must
be installed with an EMC/RFT filter. Recommended filters are:

Driver Power EMC C2
voltage Range
50W ~1.5kW Schaffner FN 3270H-10-44
200VAC
2kW Schaffner FN 3270H-20-44
1kW~2 kW Schaffner FN 3025HP-10-71
400V AC 3kW~5 kW Schaffner FN 3025HP-10-71
Shanghai Aerodev DNF51-3PH-
7.5kW 30A

[ nore

These filters have been tested with cable lengths of 3m and 20m.

3.1.4 Grounding

Implement grounding measures as described in this section. Implementing suitable grounding measures
will also help prevent malfunctions, which can be caused by noise. Always use an unpainted backplane
for electrical cabinets.

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 the Motor is grounded thought the machine, the 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

To prevent noise entering the I/O Signal Cable connect the shield of the I/O Signal Cable to the connector
shell and ensure the shell is connected to ground.

If placing cables in metal conduits, ensure the conduit is connected to ground.

For all grounding, use a single grounding point.

Cable Fixing

It is recommended that all cable shields are secured with a conductive metal clamp to the ground plate.
For example:
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Cable Shield part (remove cable sheath.)

To
Controller
Secure the shield of the cable with
a conductive metal part.

Ground Plate S
= Cable Clamp
Remove the coating from

the mounting surface.

Ferrite Coils

While ferrite coils can be used to solve application specific EMC issues, they should not be necessary for
applications.

3.1.5 10 signal cable selection and wiring

1O signal cable selection

Due to the external environment on the IO signal line strong interference noise impact, In order to

ensure that the signal does not distort and attenuate during transmission, it is recommended that the signal
line be shielded with a shielded cable with a shielded layer (at least 70% copper cladding).

1/0 signal cable wiring

The weak current signal (within 24V) should be wired at least 30cm away from the main loop route (L1,
L2,L3, U, YV, W) and other power lines or power lines, otherwise the 1O signal will be interfered. If the
number of drivers is large, separate the 5V signal line (especially the ECAT signal) from the 24V signal
line as much as possible.

If the 10 signal is a BK (holding brake) signal, the following requirements should be met: the 24V power
supply for the IO signal should be independent of the 24V power supply of the motor holding brake.

Document Version: V1.03 (May. 2021) © 2023 ESTUN Automation Co., Ltd. All right reserved. 3-6



Summa ED3L PN Series AC Servodrive Product Manual

Chapter 3 Wiring and Connecting

3.2 Basic Wiring Diagrams

Rated power from 50W to 400W

s

——————— 7/ QF[1]

1

! e
1| FLTIL h B
| =

: KM[2]
! v
! Y External
i regenerative
. resistor
| (For alarm|
i Ry[1] display)
i PL[1] a
. Power Power
| ON OFF KM[ 1]
i >—[ 7
. N N
|
i KM[1] SAl]
. KM[2]
! L -
i KM[1]  Ry[1]
i SA[2]
!
Motor

QF[1]: Molded-case circuit breaker
SA[1]: Surge Absorber 1
SA[2]: Surge Absorber 2
SA[3]: Surge Absorber 3
FLT[1]: Noise Filter

KM[1]: Magnetic Contactor
(for control power supply)
KM[2]: Magnetic Contactor
(for main circuit power supply)
Ry[1]: Relay

PL[1]: Indicator lamp

D[1]: Diode

+P-: represents a twisted-pair cable

L1
L2

Main Circuit
Terminals

DICOM1

I
10 Signal

18 EXT2 r

Encoder
terminals
(CN2)

6 | /VEMP+ (/COIN+) i

Terminals -»_l{ :
(CN1) - 7 | /VCMP- (/COIN-) l

T !

| - —l{ !

i - !

i D[1] 1

i 8L ALM+ +24v!

i :_( ol ALm- Ry[1] !

L I

FG

a: When an external discharge resistor is required, an external regenerative resistor is connected between P and B.

The connection method is as follows. In addition, check and set "Pn521.0=0".

Eregeneration
xternal resistor

e
|
|
|
|
|
|
|
|

b: The external wiring of the input signals can use the co-cathode method or the co-anode method.

c: The connection of the battery is only for the Motors with the absolute encoder.
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Rated power from 750W to 2kW

QF[1]: Molded-case circuit breaker
SA[1]: Surge Absorber 1

SA[2]: Surge Absorber 2

SA[3]: Surge Absorber 3

FLT[1]: Noise Filter

KM[1]: Magnetic Contactor

(for control power supply)

KM[2]: Magnetic Contactor

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

PL[1]: Indicator lamp

D[1]: Diode

+P-: represents a twisted-pair cable

S-ON

14

+24V IN

20
O

l Drive
QFLIINT TN Ly
Motor
—— terncﬁrolals v M
N ' SA[3] Main Circuit w
@ Terminals
FLT[1] ‘
KM[2
N 4_,,[ ! L1
7
— L2
— 3 PGSV |
PGOV | §
- 3 L1C CLK+
| ~
— L2c Encoder CLK- %
terminals PS+
(For alarm| CN2 7~
Ry[1] display) ( ) Ps- g
| BAT+
PL[1] T
Power Power BAT- '
ON OFF KM[1] ",
; FG_ Y
L L
KML1] SA[1]
KM[2]
KM[1] Ry[1]
SA[2]
+24V IN |19 3.3kQ 6 | /VCMP+ (/COIN+)

7 1 /VCMP- (/COIN-)

11] /TGON-

D[1]

+24V

ov

10 Signal
Terminals
(CN1)

FG

a: When the busbar capacitance is insufficient, remove the short wiring between B2 and B3, and connect an external
regenerative resistor between B1 and B2, as is shown in the following figure. In addition, check and set Pn521.0 as 0
after the power up.

External
Regenerative
resistor

b: The external wiring of the input signals can use the co-cathode method or the co-anode method.
c: The connection of the battery is only for the Motors with the absolute encoder.
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400VAC, rated power from 1kW to 7.5kW

a:
resistor between B1 and B2, as shown below. In addition, check and set

b:
c:

R ST
|
l l l |
QF[1] —\7 i
|

SAL3] Main circuit
terminals
= FLT[1] ‘ :
L KM[2] i
— L1

|

L1
A L2
—v L3 i
Lic !
2c !
|
F v |
RYT1] ‘
PL[1] !
Servo Servo |
Power ON Power OFF KM[1] i
! [

[N
|
KM[1] SA[1] I
KM[2] |
E— |
KM[1] Ry[1] i
Ll I _SA[21 !

| +24V IN |19 3.3 kQ

QF[1]: Circuit Breaker

SA[1]: Surge Absorber I

SA[2]: Surge Absorber 2

SA[3]: Surge Absorber 3

FLT[1]: Noise Filter

KM[1]: Electromagnetic Contactor 1 (for control
power supply)

KM[2]: Solenoid Contactor 2 (for mains power
supply)

Ry[1]: Relay

PL[1]: Indicators for display

D[1]: Bypass diodes

+P=: Double-stranded shielded wire

S-ON 14

Drive

’

U
Motor power
. \
cable terminals
W

Encoder
connector

(CN2)

10l /TGON+

111 /TGON-

+24V IN 120

O
O

@ Connector housing

o
~
<
ol
=
oI
+
|
(@)
o1
=
=
¥ !
|

7 ) /VCMP- (/COIN-)

D[1]

10 signal
connector
(CN1)

FG

Connect shielded wire to connector housing.

“Pn521.0=0"

| External Regenerative Resisto

T

@
| W N =

The input signal can be wired with a common cathode or common anode.
Only servo motors with absolute encoders use the battery case wiring.

When an external bleeder resistor is required, remove the jumper between B2 and B3 and connect an external regenerative
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3.3 Terminals Arrangements

Rated power from 50W to 400W

10 _ _
terminals
= TGON+
1 [ T+ | CN3-IN CN4-OUT % - = YETE
2 TX- D D SERVICRIVE — ALM+
3 | RX¥ pICOM2 | | COIN-
6 | RX 0 0 DICOM1 | | COIN+
Shelll PE
1 1 N-CL/EXT2 =
P-CL/EXT1 =
Main circuit terminals N-OT —
P-OT —
L1 @E] Hoae S-ON -
L2 @Eﬂ L2 | 0 J]
P 0
P @E] Encoder terminals (CN2)
| || omj ¢ -
N @Eﬂ M 0 9 1
U @Eﬂ U 0 10 2
v @Eﬂ v U )
] " = 1 PG5V
i @E] [el®e] 2 | pGov
P oo - 5 | MA+
6 MA-
7 S+
8 S-
9 BAT+
10 | BAT-
Shelll PE
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Rated power from 750W to 2kW

1 [ X+ | CN3-IN CN4-OUT - - =
2 | Tx- o [ [ — 10 _ _
0 0 oz terminals — TGON-
3 | RX+ = (CN1)
6 s N — TGON+
Shelll PE D D = o
_ ALM+
DICOM2 COIN-
DICOM1 | | COIN+
L1 u P o i -
- = ) : P-CL/EXT1 -
o = N-OT -
circuit o
terminals | ®1 o1 i o -
= S-ON -
5 e i
§
— o A Encoder
= terminals (CN2)
Control  |-2C w8 —
circuit B1 B @ {
terminals [g; L
B3 i
- 1 PG5V
2 PGOV
U u
Motor v v : e
terminals ° -
W W
7 | s+
8 S-
9 BAT+
10 | BAT-
Shelll PE
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400VAC, rated power from 1kW to 1.5kW

1 | TX+ | CN3-IN CN4-0UT = -
2 | TX- — —
[] T
3 | RX+ - 10 terminal CN1 GON- —

6 | RX- e 4 & TGON+ —
. [ ) 2 13/_\\26
Housing PE g = ALM- —
ALM+ =
COIN- DICOM2
COIN+ | | DICOM1
tf 5 ha - N-CL/EXT2
L1 il = P-CL/EXT1
e [ — | [vor
terminals 3 — P-OT
@ — S-ON
©
L1C
Encoder terminal
L2C CN2
B1
o [(82
terminals B3
1 | PG5V
2 | PGOV
5 | MA+
U
Motor 6 MA-
power vV
terminals 7 S+
w
8 5=
9 | BAT+
10 | BAT-
Housing]| PE
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400VAC, rated power from 2kW to 3kW

1 | TX+ CN3-IN CN4-0UT - -
2 TX- [] N — —
3 | RX+ [::::| I:::] 10 terminal CN1 TGON- —
6 | RX- TGON+ —
Housing|  PE X 0 ”/_“‘\25 ALM- —
ALM+ =
COIN- DICOM2
COIN+ DICOM1
1 “ — | [weyexm
T — S
Cl\ll/{zllll:l L2 — N-OT
terminals 5 — P-OT
= - S-ON
S
L1C
L2C Encoder terminal
Bl
antrf)l B2
e =
1
V]2
T "1|| 5
Motor i 6
o 7
w
8
9 | BAT+
10 | BAT-
Housing| ~ PE
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400VAC, rated power from SkW to 7.5kW

1 TX+ CN3-IN CN4-0UT - -
2 TX- I: D _ _
10 terminal
TGON- =
3 | Rx+ \ em
6 | RX- — - TGON+ -
Housing PE E I:l 13} 26 ALM- _
ALM+ —
COIN- DICOM2
COIN+ DICOM1
L1 1| E 14 - N-CL/EXT2
L2 A - P-CL/EXT1
= — N-OT
§ £ = P-OT
= g _ -
- -
=% | O , - S-0
L1C
g 2 L2C % Encoder terminal
5 g | Bl CN2
g é B2 1,
e — Bﬂ
v B3 p) 1o
o} U i
2 2 1 | PG5V
2% [Ty
= g 2 | PGOV
g5 W
s = 5 | MA+
6 MA-
7 S+
8 S-
9 | BAT+
10 | BAT-
Housing PE
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3.4 Wiring the Power Supply to Drive
3.4.1 Terminals Arrangement

Rated power from 50W to 400W

SERVODRIVE [}

Main circuit terminals { o

ey B2
3| o

L1 Oomy v : ) Sﬂ Qs

o

=k

S|<|c|Z|wm| o
Q0
M@MHMHMMMM
0

=
=
il
Symbols Name Specifications and Reference
Main circuit power Single-phase, 200 VAC to 240 VAC, -15% to +10%,
L1, L2 . -
supply input terminals | SOHz or 60Hz
P B Regenerative Resistor | Connects a regenerative resistor with a minimum
’ terminal resistance value of 45 ohm
. For the common DC bus, connect all P of Drive to the
P, N DC terminals .. .
positive pole, and N to the negative pole.
U, V. W Motor terminals Connects the U-phase, V-phase and W-phase of Motor
PE Ground terminal Always connect this terminal to prevent electric shock.

Document Version: V1.03 (May. 2021) © 2023 ESTUN Automation Co., Ltd. All right reserved. 3-15



Summa ED3L PN Series AC Servodrive Product Manual

Chapter 3 Wiring and Connecting

Rated power from 750W to 1kW

|_1 Iy d| D SERVODRIVE (|
. o o =
Main L3 g Eoo
circuit o1 L3 i —== 1
terminals . gmfﬂ Ejmg
®2 b o
o @ & 0 o s
e i = g0 5
L1C e e
Control  [L2€ Eﬁ S . ; °
circuit Bl B1 i °hl Jg@
terminals g5 m|| 8 WL
3 B3 i . s []
B - M
U 1) u o %
Motor L E
terminals |~ ! L= Ll
W ¥ DO @
Symbols Name Specifications and Reference
Main circuit power Three-phase, 200 VAC to 240 VAC, -15% to +10%,
L1,L2,1L3 . .
supply input terminals | SOHz or 60Hz
. For using a DC reactor, remove the short wiring, and
®1, ®2 DC reactor terminals connect a DC reactor between @1 and D2.
For the common DC bus, connect all ©2 of Drive to
@2, O DC terminals o )
the positive pole, and © to the negative pole.
L1C. L2C Control circuit Single-phase, 200 VAC to 240 VAC, -15% to +10%,
’ terminals 50Hz or 60Hz
There is a short wiring between B2 and B3 at the
. . factory.
Regenerative Resistor . o o
B1, B2, B3 terminal When the busbar capacitance is insufficient, remove the
short wiring, and connect an external regenerative
resistor between B1 and B2.
U, V. W Motor terminals Connects the U-phase, V-phase and W-phase of Motor
D Ground terminal Always connect this terminal to prevent electric shock.
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400VAC, rated power from 1kW to 3kW

Main circuit
terminals L3

Control

circuit
B2

terminals

Motor power vV
terminals

(]

@ e

Take for example a product with a power rating of 1kW~1.5kW. Products with power rating from 1.5kW to 3kW are

similar in appearance and have the same components

Symbol Name Specifications
L1,L2,L3 Power supply input 3-phase AC 380V ~440V, -15%~+10%, 50Hz/60Hz
terminals
When multiple servo drives are used in a common DC
®, © DC busbar connectors | bus configuration, & and © of all drives are
connected in series, respectively.
LIC. L2C Control power Single-phase AC 380V ~440V, -15%~+10%,
’ terminals 50Hz/60Hz
Regenerative resistor When using the built-in regenerative resistor:
connectors Keep the connection between B2 and B3 shorted.
B1. B2. B3 When using an external regenerative resistor:

T Please remove the jumper between B2 and B3 and
connect the external regenerative resistor between B1
and B2.

U, V,W Motor power ® Connect the U, V and W phases of the motor.
connectors
(] Grounding terminals Connect the power supply earth terminal for earthing.
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400VAC, rated power from SkW to 7.5kW

1

L1

L2
3z |L3
5 .E
25
=" 19

L1C
5. |L2c ;
%‘2) é Bl
g & | B2
O i

B3
s U ﬁ
E
22 [ v Y
s E
S s
S W

RIS
Symbol Name Specifications
L1.12. 13 Power supply input 3-phase AC 380V ~440V, -15%~+10%,
T terminals 50Hz/60Hz
When multiple servo drives are used in a common DC
®, O DC busbar connectors | bus configuration, © and © of all drives are
connected in series, respectively.
LIC. L2C Control power Single-phase AC 380V ~440V, -15%~+10%,
’ terminals 50Hz/60Hz
Regenerative resistor When using the built-in regenerative resistor:
connectors Keep the connection between B2 and B3 shorted.
B1. B2. B3 When using an external regenerative resistor:

T Please remove the jumper between B2 and B3 and
connect the external regenerative resistor between B1
and B2.

U, V,W Motor power ® Connect the U, V and W phases of the motor.
connectors

(] Grounding terminals Connect the power supply earth terminal for earthing.

L1,L2,L3 Power supply input 3-phase AC 380V ~440V, -15%~+10%, S0Hz/60Hz
terminals
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3.4.2 Wiring a Regenerative Resistor

When the busbar capacitance is insufficient, the driver needs an external regenerative resistor. The
minimum resistance of a regenerative resistor varies by driver model, and the detailed specifications are

shown in the table below.

The
Drive Rated minimum value Connect the
of the )
model power . terminals
regenerative
resistance
ED3L-ASAEA 0.05kW
ED3L-01AEA 0.1kW
45Q P. B
ED3L-02AEA 0.2kW
ED3L-04AEA 0.4kW
ED3L-08AEA 7.5kW
25Q B1. B2
ED3L-10AEA 1.0kW
ED3L-15AEA 1.5kW
10Q B1. B2
ED3L-20AEA 2.0kW
ED3L-10DEA 1kW
65Q B1. B2
ED3L-15DEA 1.5kW
ED3L-20DEA 2.0kW
40Q B1l. B2
ED3L-30DEA 3.0kW
ED3L-50DEA 5.0kW
20Q B1. B2
ED3L-75DEA 7.5kW

Figure 3-2 is an example of connecting an external regenerative resistor for the drives rated power from

50W to 400W.

Figure 3-2 Wires a regenerative resistor

=

3 = <= c =l wls g

o —

Connect an external regenerative
resistor between terminals P and B
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WARNING

Connect the external regenerative resistor as following to avoid damaging the drive or
malfunction.

It is necessary to connect an external regenerative resistor for the drives rated
power from S0W to 400W. The minimum resistance value of the external
regenerative resistor is 45 ohms.

Never connect the external regenerative resistor between terminals P and N.

In the case of the drives rated power from 750W to 1kW, confirms whether the bus
capacitance is insufficient. If necessary, connect an external regeneration resistor
between terminals B1 and B2. The minimum resistance value of the external
regenerative resistor is 25 ohms.

Never connect the external regenerative resistor between terminals B1 and B3.
When an excternal regenerative resistor is connected, check and set Pn521.0 as 0
after the power up.

Please check and confirm that the external regenerative resistor is mounted on non-
combustible materials.
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3.4.3 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

® Terminal removal tool: an accessory of the Drive

Flat-blade screwdriver or
Terminal removal tool

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.

tofeteta

=f=1=1-

AEEAAAEEA]

Bk

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

I

8mm to 9mm

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

ﬂ 1mm or more
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Step 4 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).

Jumial

Step 5 Use the flat-blade screwdriver or the terminal removal tool to press down the spring button corresponding

to the terminal, and then insert the cable.
Use the flat-blade screwdriver

Use the terminal removal tool

Step 6 Insert the crimped cable into the connection terminals, and then pull out the tool.

Step 7 Make all other connections in the same way.

Step 8 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.

Step 9 When you have completed wiring, attach connection terminals to the Drive.

[T nore

The above wiring procedure is also applicable to the Motor Terminals.

—End
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3.4.4 Motor Connection Diagram

3.4.5 Motor Power Cable Description

The Motor power cable depends on the Motor model. The common models are shown in the table below.

Motor power cable

Motor model | Brake 565 ;/\_hre ;
us tameter length is 3.0m length is 5.0m length is 10.0m
EM3A-ASA No No EC3P-N9118-03 | EC3P-N9118-05 | EC3P-N9118-10
EM3A-01A
EM3A-02A No Yes EC3P-N9718-03 | EC3P-N9718-05 | EC3P-N9718-10
EM3A-04A
EM3A-08A Yes No EC3P-B9118-03 | EC3P-B9118-05 | EC3P-B9118-10
EM3A-10A 1.0mm?2
EM3J-04A Yes Yes EC3P-B9718-03 | EC3P-B9718-05 | EC3P-B9718-10
EM3J-08A
No Yes EC3P-N9314-03 | EC3P-N9314-05 | EC3P-N9314-10
EMG-10A
Yes Yes EC3P-B9314-03 | EC3P-B9314-05 | EC3P-B9314-10
EM3A-15A Not
EM3A-20A provided Yes EC3P-N9314-03 | EC3P-N9314-05 | EC3P-N9314-10
EM3A-15D .
EM3A-20D Provided | Yes EC3P-B9314-03 EC3P-B9314-05 | EC3P-B9314-10
EM3A-30D Not
. Yes EC3P-N8718-03 EC3P-N8718-05 | EC3P-N8718-10
EM3G-09A provided
EM3G-
3G-13A > Omm?
EMG-10A .
EMG-15A Provided | Yes EC3P-B8718-03 | EC3P-B8718-05 | EC3P-B8718-10
EMG-20A
Not . Yes EC3P-N8214-03 EC3P-N8214-05 EC3P-N8214-10
EM3A-30D provided
Provided | Yes EC3P-B8214-03 EC3P-B8214-05 EC3P-B8214-10
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The following shows the diagram and wiring description of each Motor power cable.

Cable Model Brake IP65 Plug
EC3P-N9118-11 No No
Motor side Drive side
a — /L
= T T
' View from
this end Recommended wire diameter for U, V,
W and FG: lmm?
PinNo. | Signal Color ~ PinNo. | Signal Color
(
|
1 U Brown } I 1 U Brown
|
|
2 V Grey : I 2 V Grey
|
3 w Black : I 3 w Black
Yellow/ I Yellow/
4 FG oW — 4 FG
green green
EC3P-B9118-1[1 Yes No
Motor side Drive side
V1—
(6 ] =
Fo—1—
f View from
this end Recommended wire dilxmeter for U, V, W and FGi Imm?
Pi i Pm
le Signal Color No. Signal Color
1 U Brown : : 1 U Brown
2 V Grey : : 2 V Grey
3 w Black : | 3 W Black
|
Yellow/ Yellow/
4 | FG | Yelov . 4 | FG
green \_ ( ~ green
5 | Bl | whie — 5 | Bl | whie
|
6 | B2 | Green JI 6 | B2 | Gren
Recommended wire diameter for Bl and B2:0.5mm
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Cable Model Brake IP65 Plug
EC3P-N9718-01 No Yes
Motor side Drive side
S11E) §
View from the insert side of pins
® O
@ O
Pin [ Signal Pin | Signal
1 U U
2 \ \
3 W W
4 FG | Crimp terminal FG
EC3P-B9718-1[ Yes Yes
Motor side Drive side
= — ,
He= =] )
View from the insert side of pins
©)
@ ® @
OJRO)
Pin | Signal Pin | Signal
1 U U
2 \ \
3 w W
4 FG I Crimp terminal FG
5 B1 B1
6 B2 B2
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Cable Model Brake IP65 Plug
EC3P-N9314-[1[] No Yes
Motor side Drive side

B u u
I \Y \Y
F w w
C FG I Crimp terminal FG
D FG > Short wiring: BVR 1.5mm?
EC3P-B9314-[1[] Yes Yes
Motor side Drive side

Pin | Signal

B u u

I \ \

F w w
C FG I Crimp terminal |  FG
D FG > Short wiring: BVR 1.5mm?

G B1 B1
H B2 B2
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3.4.6 Power Input Wiring Specifications

The power input wiring specification depends on the Motor model. The following table shows the
recommended wire gauge for each Drive.

Recommended wire gauge
Drive model

AWG Cross-sectional area (mm?) Rated current (A)
ED3L-ASAEA 14 2.075 8.2
ED3L-01AEA 14 2.075 8.2
ED3L-02AEA 14 2.075 8.2
ED3L-04AEA 14 2.075 8.2
ED3L-08AEA 13 2.627 10.4
ED3L-10AEA 13 2.627 104
ED3L-15AEA 12 3.332 13.1
ED3L-20AEA 12 3.332 13.1
ED3L-10DEA 14 2.075 8.2
ED3L-15DEA 14 2.075 8.2
ED3L-20DEA 13 2.627 10.4
ED3L-30DEA 13 2.627 104
ED3L-50DEA 10 5.26 20.8
ED3L-75DEA 9 6.63 26.2

3.4.7 Power Input Wiring Example

200VAC Rated power from 50W to 400W

Use single-phase 200 VAC to 240 VAC as the power input for the Drives rated power from SO0W to 400W.
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/ fffffff QF[1]
Y~ SsA[3] T
FLT[1] ﬁ -
- KM[ 2]
. T
Y External
regenerative
resistor
Power Power
ON OFF KM[ 1] l_—m———{
T:“‘ T B
SA[1]
KM[ 1]
KM[ 2]
KM[1] Ry[1]
SA[2]
(For alarm
Ry[1] display)

QF[1]: Molded-case circuit breaker
SA[3]: Surge Absorber 3

Ry[1]: Relay

Drive
L1 U
L2 \%
W
o PE
B D
N
CN2

P

Motor

ENC

ALM- ov
ALM+ +24V

SA[1]: Surge Absorber 1
FLT[1]: Noise Filter

PL[1]: Indicator lamp
KM[1]: Magnetic Contactor (for control power supply)
KM[2]: Magnetic Contactor (for main circuit power supply)

200VAC Rated power from 750W to 2kW

SA[2]: Surge Absorber 2

Use single-phase or three-phase 200 VAC to 240 VAC as the power input for the Drives rated power from

750W to 1.5kW.

The following figure shows the wiring example for using the three-phase AC input power.

R S T

T L]

KM 1] SA[1]
KM[2]
KM[1] Ry[1]
SA[2]
(For alarm|

KM[ 2]
R
R
Y
KM[1]
/
-
Power Power
ON OFF KM[1]

Ry[1] display)

PL[1]

Drive

L1
L2
L3

LiC
L2C

B1

Motor
U
v S
w
CN2 [J ENC
ALM- ov

%[aL sy
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The following figure shows the wiring example for using the single-phase AC input power.
R T

l l Drive
QF(1] ———\

FLT[1]

£ KM[2] Motor

@E<c

N2 D ENC
KM[1]
KM[1] Ry[1]
SA[2] ALM- ov
Ry[1] (Z?sr;:,r)m ALM+ +24v
P 1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
QF[1]: Molded-case circuit breaker SA[1]: Surge Absorber 1 SA[2]: Surge Absorber 2
SA[3]: Surge Absorber 3 FLT[1]: Noise Filter
Ry[1]: Relay PL[1]: Indicator lamp

KM[1]: Magnetic Contactor (for control power supply)
KM[2]: Magnetic Contactor (for main circuit power supply)

400VAC , ated power from1kW to 5kW

The driver should use a three-phase AC 380V~440V input power supply.

[ When using a three-phase AC power supply]

R S T

bt

e
g FLT1] ‘
K2l L1 B

—— L2 u
— =0
w
LicC
— L2¢ @
FARLE RS B
ON OFF KM[1] N2 [ @
Tu.. L
KA SA[1]
KM[2]
-
KM[1] Ry[1]
SA[2] ALM- ov
o }j[aL
i PL[1] '
QF[1]: Molded-case circuit breaker SA[1]: Surge Absorber 1 SA[2]: Surge Absorber 2
SA[3]: Surge Absorber 3 FLT[1]: Noise Filter
Ry[1]: Relay PL[1]: Indicator lamp

KM[1]: Magnetic Contactor (for control power supply)
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KM]2]: Magnetic Contactor (for main circuit power supply)

3.5 Wiring the Encoder

3.5.1 Connection Diagram

S+ MA+

BAT+ @Q?ﬁ%m PG5V
BAT- 98642 | pGov

S- MA-

3.5.2 Encoder Cable Description

The encoder cable depends on the Motor model. The common models are shown in the table below.

Motor power cable

Motor model | Encoder IP65
length is 3.0m length is 5.0m length is 10.0m

EM3A-A5A Incremental NO EC3S-11124-03 | EC3S-11124-05 | EC3S-11124-10
EM3A-01A

EM3A-02A

EM3A-04A Absolute NO EC3S-A1124-03 | EC3S-A1124-05 | EC3S-A1124-10

EM3A-08A
EM3A-10A Incremental YES EC3S-11724-03 EC3S-11724-05 EC3S-11724-10

EM3J-02A

EM3J-04A Absolute YES EC3S-A1724-03 | EC3S-A1724-05 | EC3S-A1724-10
EM3J-08A

EM3A-15A
EM3A-15D Incremental YES EC3S-11924-03 EC38-11924-05 EC3S-11924-10

EM3A-20A

EM3A-20D
EM3A-30A
EM3A-30D
EM3A-40D
EM3A-50DLA

EM3GAll
aircraft types

Absolute YES EC3S-A1924-03 | EC35-A1924-05 | EC3S-A1924-10
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Motor power cable
Motor model | Encoder IP65
length is 3.0m length is 5.0m length is 10.0m
EMG-10A Incremental YES EC3S-11324-03 EC3S-11324-05 EC3S-11324-10
EMG-15A
EMG-20A Absolute YES EC3S-A1324-03 EC3S-A1324-05 | EC3S5-A1324-10

The following shows the diagram and wiring description of each encoder cable.

Applicable models | Cable Model Encoder IP65 Plug

EM3A-A5Aooool EC3S-A1124-101 Absolute No

EM3A-01Aooool Motor side Drive side

EM3A-02Aooool E;m- ‘( ] _ =.=§I=4—:
EM3A-04Acoool % ——

EM3A-08Aooool
EM3A-10Aooool

View from the insert side of pins View from the welding side
-

Pin | Signal
1| s+ I//—‘,l,\\‘ 7 | s+
2 | s- : *": 8 | s-
3 |BAT+ | I 9 [BAT+
2 | = : : A5 =
T e
6 |PGsV . ,,\: ~ 1 PG5V
7 |PGov : o ~— 2 [prcov
8 | BAT- : : 1 10 | BAT-
9 | FG I\ — — MN— Shell| FG
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Applicable models | Cable Model Encoder IP65 Plug
EM3A-AS5A[[] EC3S-11124-01 Incremental No
EM3A-01ACIO] Motor side Drive side
EM3A-02A 1] (o] r—— | 4[|': Q
EM3A-04A 0O
EM3A-08AD I:‘ View from the insert side of pins View from the welding side
N
EM3A-10ACIC]
1357 9
Pin | Signal
1| s+ 4 - g\l 7 | s+
2 | s- —k ; 8 | s-
3 |BAT+ : | 9 [BAT+
4 | MA+ , T : 5 | MA+
5 | MA- : e 6 | ma-
[a W
6 |PGsv e : 1 | PG5V
o
7 | PGOV : Ay 2 | PGOV
8 | BAT- : : 10 | BAT-
9 | FG ~—* Shell| FG
EMB3A-A5ACIO EC3S-A1724-[101 Absolute Yes
EM3A-01ACIO] Motor side Drive side
EM3A-02AC10] ' = E
=SB o & 0
EM3A-04ACI0O
EM3A-08AIO
View from the insert side of pins View from the welding side
EM3A-10AOO

Pin | Signal
1| s+ JASEEA 7 | s+
I al
2 | s- —l 8 | s-
3 |BAT+ : : 9 |BAT+
4 — ' : ~ 5 _
5 - :0 f ™1 6 —
6 |PGsV ! ,,\: ~ 1 |[pPGsv
o
7 |PGOV : by ™ 2 |PGOV
8 | BAT- : : ~— 10 | BAT-
9 FG ~—* MN— Shell| FG
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Applicable models | Cable Model Encoder IP65 Plug
EM3A-AS5A[[] EC3S-11724-1101 Incremental Yes
EM3A-01ACOO Motor side Drive side
{L _
EM3A-02A00] E@@ ) I ==—— Q
EMBA_O4A|:| |:| View from the insert side of pins View from the welding side
EM3A-08ACI
2 4 6 810N
EM3A-10AOO (S el
1357 9
Pin | Signal
1 S+ — "‘\I 7 S+
| o
2 | s- et 8 | s-
3 |BAT+ : : 9 [BAT+
4 | MA+ e : 5 | MA+
5 | ma- : Ly 6 | MA-
o
6 |PGsv i : 1 [PGsv
o
7 |PGov : e | 2 | PGOV
8 | BAT- : : 10 | BAT-
9 FG < /’ Shell| FG
EMG-10Aoooo EC3S-A1324-11 Absolute Yes
Motor side Drive side

| == [

View from the welding side

Pin | Signal
1| s+ I//—CT\‘ 7 | s+
2 | s- ' \": 8 | s-
3 [BAT+ I | 2 | 9 |BAT+
o : : A5 =
= e
8 |PGsv ; ,,\: 1 1 [pGsv
7 |pGov : E'L': — 2 |PGov
4 |BAT- ; | ~— 10 | BAT-
10 | FG < — MN— Shell| FG
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Applicable models | Cable Model Encoder IP65 Plug
EMG-10Aoooo EC35-11324-11 Incremental Yes
Motor side Drive side
1 {L =7 =
= —f T
View from the insert side of pins View from the welding side
Pin | Signal
1| s+ — 7 | s+
| o
2 S- I | 8 S-
|
3 |BAT+ : I 9 |BAT+
5 [ MA+ T : 5 | MA+
6 | MA- : ey 6 | MA-
o
8 |pGsv i : 1 [PGsv
o
7 |pGov Ly 2 [ pPGov
4 | BAT- } : 10 | BAT-
10 | FG I\ 4 Shell| FG
-
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3.5.3 Battery Case Connection

Step 1
Step 2

Step 3

Step 4

Step 5
Step 6

Step 7

= Absolute encoders are fitted on motors with an encoder type of L; e.g. EM3A-
02ALA211. These encoders require a battery supply to retain the absolute encoder
A data when the Drive power is removed.
= Battery model: LS 14500 (3.6V, AA)
CAUTION = Replace the battery if the alarm A.47 or A.48 was occurred, and perform the
operations Absolute encoder multi-turn reset and Absolute encoder alarm reset.

Follow the instructions below to install or replace the battery case.
Turn ON only the control power supply to the Drive.

Open the cover of the battery case.

Remove the old battery and mount a new battery.

Absolute encoder cable

Repower up the Drive.

Resert the Alarms.

[ wore

e Perform the FN011 and Fn010 by Panel Operator to reset the alarms, for details,
see the section Fn010 (Absolute encoder multi-turn reset) and Fn011 (Absolute
encoder alarm reset).

e Also, you can reset the alarms by ESView V4, for details, see ESView Help Manual.

Make sure the alarms have been cleared and the Drive operates normally.

—End

Document Version: V1.03 (May. 2021) © 2023 ESTUN Automation Co., Ltd. All right reserved. 3-35



Summa ED3L PN Series AC Servodrive Product Manual Chapter 3 Wiring and Connecting

3.6 1/0 Signal Connections
3.6.1 Signal Diagram

SERVODRIVE |
IO terminal CN1
=R
25 120
b4 11 TGON-
M3 100 TGON+
1] EE— b2 o ALM-
M1 sd ALM+
DICOM2 0 70 COIN-
DICOM1 bis 60 COIN+
N-CL / EXT2 his 50
P-CL / EXT1 n7  4g
N-OT hi6 30
P-OT his 20
S-ON h4 10
i \\J Note: the figure on the left is an example of
facing the 400W Drive Panel Operator.

[ nore

The signal definitions for the IO signals of all drives are the same. The signal name in
the diagram above is predefined at the factory. You can can assign the following
signals by Pn509, Pn510, and Pn511, see the section 5.7 10 Signal Allocation in detail.

3.6.2 Pin Layout

Pin Name Type Function
6 COIN+ Output Positioning Completion signal indicates that Motor positioning
7 COIN- Output has been completed during position control.
8 ALM+ Output
Servo Alarm signal is output when the Drive detects an error.
9 ALM- Output
10 TGON+ Output
Rotation Detection signal indicates that the Motor is operating.
11 TGON- Output
14 S-ON Input Servo On signal can supply power to Motor.

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

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

17 P-CL/EXT1 | Input Forward External Torque Limit Input or Touch Probe Input 1
18 N-CL/EXT2 | Input Reverse External Torque Limit Input or Touch Probe Input 2
19 DICOMI Common Power supply for CN1-14, CN1-15 and CN1-16, connects to a

24 VDC or OV.

Power supply for CN1-17 and CN1-18, connects to a 24 VDC or

20 DICOM2 Common e
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3.6.3 Wiring Description

Input Signals Wiring

The input signals of the Drive are divided into two groups, and the details are as following.

Group Input Pins Common Pin
Group 1 | CNI1-14, CN1-15, CN1-16 CN1-19
Group2 | CN1-17,CN1-18 CN1-20

[ nore

The wiring of the input signals can use the co-cathode method or the co-anode
method.

The wiring example in the section 3.2 Basic Wiring Diagrams, the group 1 of pins uses
a co-cathode connection, while the group 2 uses a co-anode connection.

Taking the input signal P-OT as an example, Figure 3-3 shows the connection diagram by using an
external 24 VDC power supply, and the wiring of other input signals wiring is the same as it.

Figure 3-3 P-OT wiring diagram
Co-anode method Co-cathode method

Drive Drive
24 VDC

24 VDC

T PNP
DICOM DICOM
—
- -
p-or 3.3kQ - p-or 3.3 kQ -
PO e | ESIALLE.

NPN

ov ov

You can assign the input signals by Pn509 and Pn510, including TP (Touch Probe), S-ON (Servo ON), P-
OT (Forward Drive Prohibit), N-OT (Reverse Drive Prohibit), P-CL (Forward External Torque Limit), N-
CL (Reverse External Torque Limit), G-SEL (Gain Selection), HmRef (Homing), Remote (Remoted
Input). For the input signal allocation, see the section 5.7.1 Input Signal Allocations.
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QOutput Signals Wiring

Taking the output signal TGON as an example, Figure 3-4 shows the connection diagram for using the
optocoupler or relay, and the wiring of other output signals wiring is the same as it.

Figure 3-4 TGON wiring diagram

24 VvDC 24 VDC
Use a optocoupler Always connect a Use a relay
. current-limit resistor . Relay
Drive Drive

L

Optocoupler

Always connect a
flywheel, and keep
correct polarity

.
24
Pt

TGON+ TGON+

13| lroon $| roon

oV ov

The maximum permissible voltage and current of the ptocoupler output circuit inside the servo drive are as follows:
Maximum voltage: 30 VDC
Maximum current: DC 50 mA

You can assign the output signals by Pn511, including COIN/VCMP (Positioning Completion or Speed
Coincidence Detection), TGON (Rotation Detection), S-RDY (Servo Ready), CLT (Torque Limit
Detection), BK (Brake), PGC (Motor C-pulse), OT (Overtravel), RD (Motor Excitation), TCR (Torque
Detection), Remote (Remoted output). For the output signal allocation, see the section 5.7.2 Output
Signal Allocations.
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3.6.4 Holding Brake Wiring

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 Foes Ansled
Motor Moving part of machine
Holding Brake Motor

) External force
Prevents the moving part from

¢ falling due to gravity when the
power supply is OFF.

Holding Brake

Moving part of machine —

Prevents the moving part from
moving due to an external force.

= 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.

= Keep the input voltage at least 21.6 V to make the brake work.

IMPORTANT " The wiring of the brake signal has no polarity, please prepare a 24 VDC external
power supply.
= Cable of 0.5mm? or above is recommended.

Taking the drives rated from 50W to 400W as an example, Figure 3-5 shows the connection diagram of
the holding brake.

Figure 3-5 Holding brake wiring diagram

Drive

Single-phase Noise
220 VAC filter

CN2

BK+

BK-

Brake
control
relay

NN e

AC DC

24V
(brake power supply)

Table 3-1 lists brake specifications for each Motor matched with ED3L.

Table 3-1 Brake specifications

Voltage Holding torque | Out of time | Absorption Power
Motor Model | ) (N'm) (ms) time(ms) W)
EM3A-AS5A/01A | 24V£10% 0.32 40 20 4
EM3A-02A/04A | 24V£10% 1.5 25 50 7.4
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3.6.5 Touch Probe Wiring

You shall only use the terminals CN1-17 and CN1-18 for Touch Probe input signal, which has been
allocated at factory. The following figure shows the example diagram for the connection.

Drive

CN1

+24VIN [ 20 3.3kQ
11

E .

—=3
ﬁl kQ

R
|+

T
£

4 EXT2 18

The timing sequence between input signals and trigger is as shown in below.

EXT1

EXT2 OFF ON OFF
Touch Probe Rising edge\)‘ | Falling edge

trigger ] v

[ nore

For details about the function setting, see the section_
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3.7 Communication Connections

3.7.1 PROFINET Communication

Connection Diagram

Controller

CN3-IN:
Connected by the OUT of the
previous drive or controller. D

D SERVODRIVE (]
CN4-0OUT: o
Connect to the next Drive's

—J
]

IN or not connect.
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Pin Layout

PROFINET communication (CN3-IN and CN4-OUT) are RJ45 terminals. The communication cable as
the master station or controller should be connected from CN3-IN, and CN4-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 +
4 - -
3 _ -
6 RX- Receive data -
7 - -
8 _ -
Shell PE Protecting earthing (shield)

Cable Description

Use category 5 (CAT5e SF/UTP) Ethernet communications cables for network connections. Metal
shielded connectors are recommended to prevent signal interference.

Metal shielded are
recommended

Use CAT5e SF/UTP 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

A\

Plug into USB
port of your PC

RS

S

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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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

4{ Five 7-segment LEDs ‘

© 00 |
A A\ 4

s e —4{Operation Indicators ‘
RUN ERR POWER )

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

Key Functions

M Press [M] key to select a basic mode, such as the status display mode, utility function
mode, parameter setting mode, or monitor mode.

A Press [ A] Key to increase the set value.

v Press [ W] 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.

Document Version: V1.03 (May. 2021) © 2023 ESTUN Automation Co., Ltd. All right reserved. 4-44



Summa ED3L PN Series AC Servodrive Product Manual Chapter 4 Basic Settings

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

1

Monitor

Utility Function
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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
e — ——

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.

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
Speed Motor speed and reference speed is Positioni Lit if error between position
! Cpe.:e d the same as or less than the value Cosmc;mp & reference and actual Motor position
\;)gll\c/[lpence set in Pn501 (Default setting is 10 é’g}% etion is below preset value in Pn500
( ) rpm). ( ) (Default setting is 10 pulses).
Always lit in Torque Control Mode.
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.
3 Control Power | Lit when Drive control power is Control Power | Lit when Drive control power is
ON ON. ON ON.
Speed Lit if input speed reference exceeds Reference
4 Reference the value preset in Pn503 (Default Lit if reference pulse is input.
. Pulse Input
Input setting is 20 rpm).
Torque Lit if input torque reference Deviation . _
5 Reference exceeds preset value (10% rated Counter Clear Eltnwail iesnige:/lltatlon counter clear
Input torque is standard setting). Signal Input g put.
6 Power Ready th when main power supply circuit Power Ready th when main power supply circuit
is normal. is normal.
Rotation Lit if Motor speed exceeds the Rotation Lit if Motor speed exceeds the
7 Detection value preset in Pn503 (Default Detection value preset in Pn503 (Default
(TGON) setting is 20 rpm). (TGON) setting is 20 rpm).
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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

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.
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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.

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 Chapter 10 Parameters.

Function Parameters Setting

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

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

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

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

Press [ 4] key to display the current value of Pn003.

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

Press [ A] key twice, changing the value of the 5th digit from 0 to 2.

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

Press [ A] key three times, changing the value of the 4th digit from 0 to 3.

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

[ [ Inore

After completing the function parameters setting, restart the Drive to take effect.

——End

Adjustment Parameters Setting

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

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

Step 2 Press [ A] key or [ ¥ ] key to select the parameter Pn102.

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

Step 4 Press [ A] key or [ ¥] key to change the value to 00085.
Press and hold [ A ] key or [ ¥ ] key to jump the setting value quickly.

Step 5 Press [ 4] key or [M] key to return to the display of Pn102.

—End

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

2

IMPORTANT

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

Lights when negative number is displayed
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Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

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.

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

Press [ 4] key to display bottom four digits of the current value of Pn504.

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.

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

Press [ A] key twice, changing the value of the 3rd digit from 0 to 2.

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

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

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.

—End
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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 Un003 (when the Motor
rotates at 100).

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

Step 2 Press [ A] key or [ ¥] key to select the monitor number Un003.

Step 3 Press [ €] key to display the data of Un003.

Step 4 Press [ 4] key to return to the display of Un003.

—End

Contents of Monitor Mode Display

Monitor Number | Content of Display Unit
Un000 Motor speed rpm
Un003 Internal torque reference (in percentage to the rated torque) %
Un004 Encoder Rotation angle pulse number 1 pulse
Un005 Input signal monitor (lit for low level) -
Un006 Touch Probe input signal monitor -
Un007 Output signal monitor -
Un008 Reserved -
Un009 Input reference pulse counter 1 pulse
UnO11 Pulse deviation counter 1 pulse
UnO013 Reference pulse 1 pulse
Un015 Load Inertia Percentage %
Un016 Motor Overload Ratio %
Un019 Busbar Voltage v
Un021 Encoder temperature °C
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Monitor Number

Content of Display

Unit

Un022

Main board temperature

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

Display

Monitor No.

Description

7 6 5 4 32 1

Un005

0

: 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)

Un006

: EXT1 (Touch Probe Input 1)
: EXT2 (Touch Probe Input 2)

Un007

: CN1-6, 7
:CN1-8,9
: CN1-10, 11

—_ O ~N N B W= O

[\

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.
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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

Fn000 Alarm trace data display

Fn001 Initialize parameter settings

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

FnO10 Absolute encoder multi-turn reset

FnO11 Absolute encoder alarm reset

Fn017 Auto-tuning tool

FnO18 PJOG operation

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 [ 4] key to display latest alarm number.

Sequence AIarm No.
Number
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Step 4 Press [A]key or [ V] key to view the other alarm data.
[v] -

Step 5 Press the [ ] key to return to the display of the Fn000.
Press and hold [ 4] key for 1 second or more to clear all the alarm trace data.

—-End

Fn001 (Initialize parameter settings)

The following are the steps to initialize parameter settings.

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

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

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

Step 4 Press and hold [ €] 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.

Step 2

Step 3

—End

Fn002 (JOG operation)

This utility function often used for trial operation, refers to the section 7.3.3 JOG Operation.
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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 ™ Execute the automatic offset adjustment in the servo OFF state.

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

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

Step 2 Press [ A] key or [ ¥ ] key to select the function number Fn005.

Step 3 Press [ 4] 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 [ 4] key to return to the display of the Fn005.
-—--End
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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
IMPORTANT approximately 100 rpm, and adjust the phase-U and phase-V offsets 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).

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 [ «4] key

Press [ A] key or [ ¥ ] key to change the offset value.

(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 [ 4] key to return to the display of the Fn006.

--—--End
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Fn007 (Software version display)

The following are the steps to display the software versions.

Step1 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 [ 4] key to display the software versions.

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

Frame code” Voltage class

g

Step 5 Press [ 4] key to return to the display of the Fn007.
-—--End

Fn009 (Load inertia identification)

This utility function often used for tuning, refers to the section 8.7.1 Load Inertia Identification.

Fn010 (Absolute encoder multi-turn reset)

m  The clearing of multiturn data from the absolute encoder needs to be performed in the

@ Servo OFF state.
= Before the driver is officially used, please perform a "clear multiturn data of the
Impor tant absolute encoder" operation.

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

Step 2 Press [ A] key or [ ¥ ] key to select the function number Fn010.
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Step 3 Press [ 4] key, and Panel Operator displays as below.

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

Step 5 Press [ 4] key to return to the display of the Fn010.
-—-End

Fn011 (Absolute encoder alarm reset)

= The clearing of multiturn data from the absolute encoder needs to be performed in the

Servo OFF state.
m  After the A.47 and A.48 alarms occur in the drive, the user needs to replace the
encoder battery, see "3.5.3 Installing or Replacing the Battery". After the replacement

Importan
portant is complete, the alarm can be cleared by FnO11.

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 FnO11.

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 [ 4] key to return to the display of the Fn011.
-—--End

Fn017 (Auto-tuning tool)

This utility function often use used for tuning, refers to the section 8.3.2 Auto-Tuning Tool.

Fn018 (PJOG operation)

This utility function often used for trial operation, refers to the section 7.5 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)
OS 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

. 1,024%x768 PIXEL or more

Display

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.

® 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.

Step1 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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Step 3

Figure 4-3 Start to install ESView V4 softwar

}é";ﬂ ESView V4 Setup PR l = |_ﬁr

@ Welcome to the ESView V4 Setup Wizard

The Setup Wizard will install ESView ¥4 on your computer,
Click Next to continue or Cancel to exit the Setup Wizard.

Back | Mext | l Cancel

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

—End

Install USB Driver

Step 1

Step 2

Step 3

Step 4

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.

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

IMPORTANT  Po't

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

Open the main directory of ESView V4 software (default location is C\ESView V4A\), and extract the USB
Drivers.rar compressed file to an appropriate directory of your PC.

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.

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

ﬁ Device Manager

File Action View Help
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> 0 Bluetooth
> @ Cameras
> B Computer
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wa Disk drives
> E@l Display adapters
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w

> [ Monitors
> I Network adapters

i Audio inputs and outputs
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]
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P
<
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=
5
8
2
=
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o
w

> ﬂ Mice and other pointing devices

v ©) r
I B4 ESTUN USB COMM |

> B Portable Devices
> ™ Print queues
> n Processors

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
B4 Unknown device

> ! Portable Devices

> ™ Print queues

> D Processors

> I SD host adapters

> WY Security devices

> B Software devices

B4 Unknown device

Disable device

Uninstall device

Scan for hardware changes

Properties

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

Figure 4-6 Browse my computer for driver software

B Update Deivers - ESTURN LISE COMM

you've dizabled this

How do you want to search for drivers?

-+ Search automatically for updated driver software

t for th
your dew

Lecate and mstall driver softwsrs manually,

= Browse my computer for driver software
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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

+ [ Update Drivers - ESTUN USE COMM

Browse for drivers on your computer

Saoarch lor drivers in this location
CAllsers\[\Doowments

“iinclude subfolders

Browse.

= Let me pick from a
This list wal
category & o

f available drivers on my computer

compatiche with the device sand all drivers in the same

Step 8 Click Next.

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

x

[ Update Drivers - ESTUN LISE COMM

Select your device's type from the list below,

Comman hardware types:

§ 51883 dovices
| Audio inputs and outputs

B Audio Processing Objects (APOs)
¥ Audiajvdes control deviees
3 Battaries

& Biometric devices

0 Bluetooth

® Carmerar

Bl computer

= Digital Media Devices

s Dick dirives
TF Display adapters

Step 9 Click Have Disk.

Figure 4-9 Have Disk

[ Update Drivers - ESTUN LISE COMM

Select the device driver you want to install for this hardware,

dlisk that containg the direer yau wani o imstall, click Have Disk,

u Seboct the manulactures and motel of your hardware devies and then dick Ned. 1| you hove s

Manulfacturer " i Moded

[Generic LISE Audio) 15 USE Audio Device

[Genaric USE Hub) |54 USE Acdio OEM Device

{IEEE 1667 Compatitibe ACT:)

(OEEE 1667 Compatible Silos) v

b el
=4 This driver & digitally signed. Have Dxsk_

Tall me why deiver ssgning is eapartant
Mt Caresl

Step 10 Click Browse on the Install From Disk dialog box.
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Figure 4-10 Install From Disk

Install From Disk X
Insert the manufacturers metallation disk, and then -
‘F make sure that the comect drive & selected below. “
Cancal
Copy manufacturer's files from:
m

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

s
Lok jn: | [] windows_drivers QdiE-
i Mamea Date modified Type
amded 4/25/2019 09:54 File folder
Quick access i385 4725/2019 0954 File folder
- | boot_demo_ush 3/26/2018 0233 Setup Infe
3/26/2018 0233 Setup Infc
Desktop {ush_dev_bulk 3/26/20180233  Setup Infc
| ush_dev_chidct 3/26/2018 0233 Setup Infc
™ % | ush_dev_cserial 3/26/2018 0233 Setup Infc
Ghianes ' | usb_dev_logger 3/26/2018 0233 Setup Infe
h 13 ush_dev_serial 3/26/2018 0233 Setup Infe
This PC
$ .
Network
File name: | usb_dev_bulk
Files of type: Satup information (*infj Cancsl

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

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

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

| = | Update Drivers - ESTUN USB COMM
Select the device driver you want ta install for this hardware.
7 Sefect the manufacturer and maodel of your hardware device and then dick Next, I you have a
L disk that contains the driver pau want o install, click Have Disk,
Manufacturer Model
Taxas Instrsments Inc | Ganeric Bulk
Temas Instruments, Inc [ TivaWare Device Rimeare Upgrade
(54 TivaWare Device Firkgeare Upgrade runtime made)
g Thiz driver has an Authenticodeitm) signature. Have Disk_.
Tell me why driver signing is impertant
=
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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 harchware. If the driver is
it compatible, your hardware will not work correctly and your
computer rght bacome unstable or stop warking completety. Do
you want to continue installing this drver?

Mo

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

Figure 4-14 Confirm the installation
=] Windows Security

Would you like to install this device software?

Marme: Tesas Instruments Inc.
Publisher: Texas Instruments Incorporated

[ Ahways trust software from “Texas Instruments Don't Install

Incorporated”,

W You should only install driver software from publishers you 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.

Figure 4-15 Complete the USB driver installation

B Update Drivars - Generic Bulk Device
Windaws has successfully updated your drivers
Windaws has finished installing the drivers for this dewvice:

m Ganeric Bulk Device

—End
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4.2.2 Start 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.

Step 3 The Connect dialog box will be displayed.
If you had started ESView V4, select Home > Connect in the Menu Bar.

Step 4 Select USB.

Connect b
Serial Communication Parameters
Port COmM1 b
® USB
Address 1 LT—' ~ 4 E
EtherCAT —
Offline Baud Rate 9600 A
Address Name Software Version |

Step 5 Click Search.

Step 6 Select the found device.

Connect »®
Serial Communication Parameters
Port com -
® USB
Address 1 LT—' ~ 4 @
EtherCAT —
Offline Baud Rate 9600 A
Address Name Software Version |
Serial Communication Parameters
Port coM1 =
8 USB
(& _ |-~
s Adldress 1 4 EI
Offline Baud Rate 9600 -
Address Mame Software Version
1 #1EDIL-0HAMA vioies
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Step 7 Click Connect.

Connect b
Serial Communication Parameters
Port COmM1 b
® USB
Address 1 4
EtherCAT =l E
Offline Baud Rate 9600 A
Address Name Software Version |
| #1ED3L-01AMA V101B5

Search Connect

Step 8 The connected device will be displayed in the Device list on the left of the ESView V4 main windows.

Device

~ #1ED3L-01AMA V101B5 -oo‘

Status | Main | Alarm | Overtravel
Power

FLT ON AS0 P/N OT

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 (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.

—End

Offline Operation

In offline operation, users do not need to connect any equipment, can perform oscilloscope, FFT,
mechanical analysis and other image operations.

Although it is not necessary to connect the actual drive, some functions are limited and cannot be set
correctly.

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.
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Step 3 Select Offline.

Connect x
Serial Device Tiie
Use ED3L
EtherCAT  ED3LM
I© Offiine ® AEA | AMA
Address Name Software Version

Step 4 Select the desired Device Type, e.g. ED3S.
Step 5 Click Connect.

Device Tiie

ED3L

Serial

USB

EtherCAT  ED3LM

‘ @ i © AEA AMA

Address Name Software Version ‘

Step 6 The created device will be displayed in the Device list on the left of the ESView V4 main windows.

[ nore

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

restricted.

—End
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4.2.3 Edit Parameters

Follow the below procedure to open the Edit Parameters window.

Step1 Select Parameters > Edit Parameters in the Menu Bar of the ESView V4 main windows.

Figure 4-16 Select Edit Parameters
ESView V4

Home Functions Monitor Tuning Advance

Edit

Parameters

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

Figure 4-17 Edit Parameters window

[ reore | == TP P F—

NO. Name Value Range Default haori bug  Add Debugh Base (Debug Only)  Unit
Pn00O0 Servo ON 0-1 o Comman 496 Binary
Pn00Q]  Forward Drive Prohibit Input (P-OT) 0-1 o Comman 496 Binary
Pr000.2  Rewsrse Drve Prohibit Input [N-OT) 0=1 o Comman 406 Binary
Prn000.3  Reserved parsmetes (Do not change.) 0~0 ] Comman 496 Binary
Pn ool Basic Function Selections 1 0000 ~ 0001 o000 Common 498 Binary
PR OOLO |COW,CW 0-1 0 Common 498 Binary
Pa00L1  Reserved parsmetes (Do not change.) 0~0 o Comman 498 Binary
P01z Reserved parsmetes (Do mot change.) -0 o Comman 408 Binary
P00l  Reserved parameter (Do not change.) 0~0 o Comman 408 Binary
Pn 002 Application Function Selections 2 0000 - 0100 0000 Common 500 Binary
Pn0020 Reserved parametes (Do not change.) 0-0 o Comman 500 Binary
Pao0gl  Reserved parameter (Do not change.) -0 o Commarn 300 Binary
Pn0022 Encoder Usage 0~1 o Comman 500 Binary
Pn0023  Reserved parametes (Do not change.) 0-0 o Comman 500 Binary =

Pn00O0  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.

Search

- Right-click the parameters list where cannot be edited, and select Upload All in the pop-up menu.

NO. Name

Pn 0000 Servo ON Upload the selected

Pn000.1 Forward Drive Prohibit I Download the Selected

prn00n.2  Rewverse Drive Prohibit In Upload All

prn00n.2 Reserved parameter (Do
Download All

Pn 001 Basic Function Selectiol
Pn00L0 (CCW, CW
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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
menu.

NO, Name

[l pecRmcimgsedionss ]

Pn 000.0 Servo ON

 rewdoneromtueon

C teesoemwaoon

pn 0002 Reserved parameter (Do not change.)

Pn 001 Basic Function Selections 1

Pn 001.0
Pn 001.1

Pn 001.2

Upload the selected

|

Download the Selected

Reserved parameter (Do not chang

Upload All
Download All

Pn 00L2 |Reserved parameter (Do not chang

Pn 002 Application Function Selections 2

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
CAUTION between PC and the Drive.

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 4-18.

Figure 4-18 Display after editing parameters

(~) Function Switch

Pn 000 Basic Function Selections 0
Pn 0000 Servo ON
Pn0001  Forward Drive Prohibit Input (P-OT)
Pn0o02 Reverse Drve Prohibit Input (N-OT)
P 0003 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 4-19 Details description of the parameter

NO. Name Value Range

Pn 000 Basic Function Selections 0 m ] 0000 ~ 0111
Pn0000 Servo ON 0 0~1
pp 0001 Forward Drive Prohibit Input (P-OT) 0 0~1
Pn0002 Reverse Drive Prohibit Tnput (N-OT) 0~
Pn 0003  Reserved parameter (Do not change) .f 0 0~0

Pn 001 Basic Function Selections 1 | 0001 0000 ~ 0001
PnO010 COW, CW / -t §10~1
Pn0011 Reserved parameter (Do not change.) 0 0-0
Pn 0012 Reserved parameter (Do not change) / 1] 0=~0
Pn001.3 Reserved parameter (Do not change.) |I 0 0~0

Pn 002 pplication Functi 2 Iu'l 0100 0000 ~ 0100

Reserved parameter (Do not change.) { o 0~0

b . - . —
uoz) n-:oer <3 1— 0=~1
Pn0023 Reserved parameter (Do not change.) |' 0 0~0

Pn 003 ApF lections 3 J 0000 0000 ~ 1032

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

[ [ Inore

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.

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

Save Parameters

Follow the below procedure to save the current settings as an offline file into the PC.
Step1 Click % in the Edit Parameters window.

Figure 4-20 Save the parameters

Name Vahoe Hangs Default Autharity|Debug  Address(RDebugT, Base (Debug Only)  Uniz |
|} Motor Stopping Methods for Servo OFF, STO, and Gr.1 Alarms o 0-2 o Commaon 502 e | r

Civertravel Stopping Methad 3 0-1 ] Camman 507 Hex

Reserved parsmeter (Do not change) ] o-0 o Commaon 02 Hex | |

Step 2 Choose the desired files in the Save As dialog box.
Step 3 Click Save.
-—-End

Import Parameters

You can fulfill Import function, importing the offline parameters file into the online Drive.

Step1 Select Parameters > Import in the Menu Bar of the ESView V4 main windows.
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Figure 4-21 Select Import

EC

e

Home

Functions

2]
Edit Compare Import
Parameters

Parameters

Monitor

Tuning

Advanced Alarm

Step 2 Select a proper oftline parameter file (*.esvpa) in the pop-up Open dialog box.

Step 3 The Import window will be displayed in Function Display Area.

And, the Local Value in the offline parameters file are filled into the parameter list.

Figure 4-22 Local Value displayed in Import window

Search

Download All

Difference Only + Sub-parameters ﬁ %

NO.

Pn 000
Pn 000.0
Pn 000.1
Pn 000.2
Pn 000.3

Pn 001
Pn 001.0
Pn 001.1
Pn 001.2
Pn 001.3

Pn 002
Pn 002.0
Pn 002.1
Pn 002.2
Pn 002.3

Pn 003

Name

Serve ON

Forward Drive Prohibit Input (P-OT)
Reverse Drive Prohibit Input (N-OT)
Reserved parameter (Do not change.)
Basic Function Selections 1

CCW, CW

Reserved parameter (Do not change.)
Reserved parameter (Do not change.)
Reserved parameter (Do not change.)
Application Function Selections 2
Reserved parameter (Do not change.)
Reserved parameter (Do not change.)
Encoder Usage

Reserved parameter (Do not change.)

Application Function Selections 3

Pn000 Basic Function Selections 0 Validate After Restart

Local Value

0100
0

0
1
0

| Range

0~1
0~1
0~1
0~0
0000 ~ 0001
0-~1
0~0
0~0
0~0
0000 ~ 0100
0~0
0~0
0~1
0~0

0000 IIJDOO ~ 1032

Default Unit

Step 4 Before importing parameters into the Drive, you can edit and download the parameters.

—End
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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.

|| | T

NO. Name Value Range

~) Function Switch

Pn 000 Basic Function Selections 0 0100 | 0000 ~ 0111
Pn 000.0 |Servo ON .E)_ : I 0~1
Pn 000.1 |Forward Drive Prohibit Input (P-OT) . 0 [o-1
Pn 000.2 .Revetse Drive Prohibit Input (N-OT) [ i _-0 ~1
Pn 0003 |Reserved parameter (Do not change.) i) -0 ~0

Pn 001 Basic Function Selections 1 0001 0000 ~ 0001
PnOOLO COW CW !r o-~1

- Right-click the parameters list where cannot be edited, and select Download All in the pop-up

menu.
Search Upload All Download All Range Check (Debug O
NO. Name Value

~) Function Switch

Pn 0000 Servo ON Upload the selected -
Pn000.1 Forward Drive P Download the Selected N
Pn 0002 Reverse Drive Pr Upload All .
Pn000.3 |Reserved param W} ,

Pn 001 Basic Function Serectoons < —
Pn 0010 |CCW, CW 5

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.
Search Upload All Download All Range Check (Debug O

MNO. Mame Value

Function Switch

Upload the selected

Pn 000.0 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
pn000.3 Reserved parameter (Do not change.) Download All o

Pn 001 Basic Function Selections 1 0001
Pn00LO |CCW, CW 1

You can only fulfill the Download Parameter function in Online Operation. If a
warning dialog box Unable to download the parameters is displayed, check the
CAUTION 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

Step 1 Click Restore in the Edit Parameters window.

Figure 4-23 Restore parameters

Search Upload All Download All

NO. Name

KEJ Function Switch

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

Figure 4-24 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.

—End
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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 v

The blue side indicates this
device is under performing.

ED3L-04AHA V10184 — S5 This drive is an online device.

‘ Status | Main | Alarm | Overtravel |1 Hore shows the status of the
Power .
I : ] | device.
‘ RDY ] OoN | — -
nﬁ-:ﬂ EM3A-D4ALA This shows the motor to
which the drive is connected
ED3S L33

. . _— —This drive is an offline device.
Offline - No Communication

.ﬂi[' OfflineMotor

IO Monitor

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

Step1 Select Monitor > Monitor in the Menu Bar of the ESView V4 main windows.

Figure 4-25 Select Monitor
o | ESView V4
Home Functions Parameters Tuning Advance

Monitar

[ [ Inore

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.
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Figure 4-26 Monitor List

DATA MONITOR IE

Mame Value Unit
Speed Feedback 0 r/min
Internal Torque Reference 0 %
Rotation Pulses 364883 1Pulse
Setting Pulse Counter 70232817 | 1Pulse
Encoder Multi-turn 8
Encoder Single-turn 2042604
Load Inertia Percentage |0 %
Cverload Ratio 0 %
Present Location 0 1Pulse
Error Pulse Counter 0 1Pulse
TP2 0
TP1 0
Second Encoder A 0
Second Encoder B 0
Second Encoder C 0
STO HWBEBZ2 1
STO HWBE1 1
Busbar Voltage 313 v
Encoder Temperature 33 °C
Power Plate Temperature 33 C

External Feedback Count 0

/O MONITOR

MName Unit

# | Input Signal State

CN1_14 0
CN115 |0
CN116 0
CN117 |0
CN11g 0
~) Output Signal State —
CN1_06/070
CN1_08/09 1 E
——End
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Chapter 5 Application Functions

5.1 Power Supply

The main circuit and control circuit of the Drive can be operated with AC 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

0 Use a single-phase AC power supply.

Use a three-phase AC power supply.
Pn007.1 1 [Default] NOTE:
This setting is invalid for the Drive power from 50W to 400W.
After restart

2 Dc (valid for rated power =0.75kW only)

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\

warn

When using AC power supply and DC power supply to connect to the driver, please
make a terminal connection.

Ac power supply should be connected to the L1/L2/L3 terminals and L1C/L2C
terminals of the driver.

DC power supply should be connected to the B1/decile terminal and one terminal and
L1C/L2C terminal of the driver.

Before using the DC power input, please be sure to set Pn007.1=2 before entering the
main loop to avoid burning the internal components of the driver.

When the DC power supply is input, set the fuse on the power supply wiring.

No regeneration is performed when using the DC power input, so please perform
regenerative energy treatment on the power supply side.

5.2 Motor Rotation Direction

You can reverse the direction of Motor rotation by changing the setting of Pn001.0.

The default setting for Forward Rotation is counterclockwise (CCW) as viewed from the Drive end.

Parameter | Setting | Reference Diagram
é } *) Torque reference Encoder pulse division output
Pn001.0 0: CCW | Forward Reference @ PAO _TLILIL Phase B
PBO [1TLILN advanced
CCw
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Parameter | Setting | Reference Diagram

Torque reference

Encoder pulse division output
Phase A

PAO TLILILS advanced

Mation PO UL

Rotation

speed

L
Reverse Reference @

+, Torque reference
A Encoder pulse division output

PAO
PEO TS Jiaree,

advanced

Forward Reference

1. CW

+,  Tor referen
orque reference Encoder pulse division output

Phase A
PAO J'I_I'I_I'LI' advanced
PBO

CCW Rotation speed

7
&
7
2

Reverse Reference

NOTE: The torque reference and Motor speed in the above table indicate the tracking waveform in ESViewV4.

5.3 Overtravel Limit

5.3.1 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 5-1.

Figure 5-1 Wiring diagram for the overtravel
-+—Motor forward direction

:[[i L I Drive
Motor
Limit Limit | N-OT
witch switch 16

P-OT

15

Using the overtravel function is not necessary for rotating applications such as rotary tables and
conveyors. No wiring for overtravel input signals is required.

= 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.
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5.3.2 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
P-OT CNI1-15 status.
OFF Forward run prohibited. Forward overtravel.
Input
ON Reverse run allowed. Normal operation
N-OT CN1-16 status.
OFF Reverse run prohibited. Reverse overtravel.

5.3.3 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.

When

Parameter | Setting Meaning Enabled

Inputs the Forward Drive Prohibited (P-OT) signal

0 [Default] | ¢ ) CN1-16. [Default]

Pn000.1
1 Disables the Forward Drive Prohibited (P-OT)
signal. (Always allow forward rotation)
After restart
Inputs the Reverse Drive Prohibited (N-OT) signal
O [Default] | o CN1-15. [Default]
Pn000.2

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).

5.4 Motor Stopping Methods

You can use the following methods to stop the Motor when the servo is turned OFF, an alarm (Gr.1 or
Gr.2) occurs, in Safe state or overtravel occurs.

Stop method Meaning

Stopping by dynamic brake The electric circuits are internally connected to stop the Motor

quickly.
Coasting 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 Regards Alarms as the Warnings, and the Motor will not be stopped.

Also, you can let the Motor enter the following states after the Motor stops.
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State after Stopping

Meaning

Coasting

The Drive does not control the Motor (The machine will move in
response to a force from the load).

Dynamic Brake (DB)

The electric circuits are internally connected to hold the Motor.

Zero clamping

A position loop is created and the Motor remains stopped at a position
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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5.4.1 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 or Servo OFF by setting
the parameter Pn003.0.

Parameter | Setting Stop Method After Stopping When Enabled
Stopping by dynamic .
0 [Default] brake Coasting
Pn003.0 | Stopping by dynamic Dynamic Brake After restart
brake
2 Coasting to a stop Coasting

5.4.2 Motor Stop Methods for Overtravel

You can select the Motor stopping methods for overtravel occurs by setting the parameter Pn003.1.

Parameter | Setting Stop Method After Stopping When Enabled

0 [Default] Stopping by dynamic brake | Coasting

1 Stopping by dynamic brake | Dynamic Brake

Pn003.1 After restart
2 Reverse brake Zero clamping
3 Reverse brake Coasting

[ wore

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).

5.4.3 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.

Parameter | Setting Stop Method After Stopping | When Enabled
0 [Default] Stop by dynamic brake Coasting
1 Stop by dynamic brake Dynamic Brake
2 Coast to a stop Coast
Pn004.0 3 Reverse brake Dynamic Brake After restart
4 Reverse brake Coast
5 Do not stop, regard as a Operation
warning

[ wore

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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5.4.4 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 0to 350 % 300 Immediately

[ nore

e This setting is a percentage of the rated torque.

e The default setting is 300%. This setting is large enough to allow you to operate
the Motor at the maximum torque. However, the maximum stop torque that you
can actually use is the maximum torque of the Motor.

5.5 Holding Brake

5.5.1 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 moes Ansled
Motor Moving part of machine
Holding Brake Motor

) External force
Prevents the moving part from

¢ falling due to gravity when the
power supply is OFF.

Holding Brake

Moving part of machine —

Prevents the moving part from
moving due to an external force.

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
IMPORTANT Motor that is already stopped.
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5.5.2 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
P t
’ Motor power status ‘ Psolmirliggt Power supplied «(3) ngegr,izg
y '
’ /BK (Brake) signal ‘ OFF ON OFF
| |
| >
Brake co_nt_act section Brake applie‘ . Brake released. } ) Brake applied.
(lining) - !
»(HF #(1)\«

’ Speed reference ‘

W

(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.

[ wore

e Time Required to Release Brake: The time from when the /BK (Brake) signal is
turned ON until the brake is actually released.

e Time Required to Brake: The time from when the /BK (Brake) signal is turned OFF
until the brake actually operates.

’ Motor Speed ‘

5.5.3 /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 CNI1-6 CN1-7 The /BK signal is output from CN1-6 and CN1-7.

The /BK signal is output from CN1-10 and CN1-

Pn511.1 4 CNI1-10 | CNI1-11 1
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5.5.4 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)
1 1
| |
| I
Power not | | Power not
| Motor power status | Cunolea | power supples i
| |
> 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

[ wore

e 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.

e 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.

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 move due to
IMPORTANT gravity or an external force before the brake is applied.
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5.5.5 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-ON, alarm,
or power OFF Servo ON | Servo OFF

Motor speed

Motor stopped with dynamic
brake or by coasting

|
; ON OFF
/BK SIQnaI (Brake rejeased) (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 10 to 100 Irpm 100 Immediately
Pn508 Brake Enable Waiting Time 10 to 100 10ms 50 Immediately

5.6 Encoder Setting

5.6.1 Absolute Encoder Selection

Absolute encoders are fitted on motors with an encoder type of L; e.g. EM3A-02ALA211. These
encoders require a battery supply to retain the absolute encoder data when the Drive power is removed.

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  [n this case, set Pn002.2=1 and restart the Drive.
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5.6.2 Encoder Alarm Resetting

If alarm A.47 or A.48 occurs, replace the battery as soon as possible. After replacing the battery, perform
the operation Absolute encoder alarm reset and Fn010 (Absolute encoder multi-turn reset.

For details about replacing the battery, see the section 3.5.3 Battery Case Connection.

5.6.3 Multiturn Limit Setting

The multiturn limit is used in position control for a turntable or other rotating body.

For example, consider a machine that moves the turntable shown in the following diagram in only one
direction.

Turntable
Gear ratio = n:m

That is: when the motor revolution
" / is m, the turntable turn is n.

m

Motor

Because the turntable moves in only one direction, the upper limit to the number of revolutions that can
be counted by an absolute encoder will eventually be exceeded.

The multiturn limit is used in cases like this to prevent fractions from being produced by the integral ratio
of the number motor revolutions and the number of turntable revolutions.

For a machine with a gear ratio of n:m, as shown above, you can set Pn228 as m, and the value of m - 1
will be the setting for the multiturn limit setting.

The relationship between the number of turntable revolutions and the number of motor revolutions is
shown in the following figure.

9 —_ 300
c
g 8 Number of table rotation —
©
s/ \ — 8
= ©
2 6= Multiturn data 200 ©
° 5| —_— =
+— 3
5 Pn228-1 £
5 | - 2
Qo 3 — | — 100
z 2 -

1

0 k - Pl el ((

100 200 300 2
Number of rotations

Parameter | Name Range Unit Default When Enabled
Pn228 Multiturn limit 0to 65535 | Irev 10 After restart

Note: This parameter is enabled when you use an absolute encoder.

The data will change as shown below when this parameter is set to anything other than the default setting.
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e [fthe motor operates in the reverse direction when the multiturn data is 0, the multiturn data will
change to the value set in (Pn228-1).

e [f the motor operates in the forward direction when the multiturn data is at the value set in (Pn228-1),
the multiturn data will change to 0.

[ nore

The multiturn data will always be 0 in the following cases. It is not necessary to reset
the absolute encoder in these cases.

e When you use a single-turn absolute encoder
e When you set Pn002.2 = 1 (Use the encoder as an incremental encoder)

5.7 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.

5.7.1 Input Signal Allocations

Allocation Description

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 Figure 5-2.

Figure 5-2 Input signals allocated
|AIIocated the input signal to CN1-16.

Allocated the input signal to CN1-15. |

|AIIOcated the input signal to CN1-17. Allocated the input signal to CN1-14. |

(<]

Reserved settings Allocated the input signal to CN1-18.

= [f 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
IMPORTANT repeatedly allocated to multiple pin. The priority of the pins is arranged from high

to low as follows:
ICN1-1§ — [CN1-17| — [CN1-16| — |[CN1-15] — [CN1-14]

Default Input Signals

Table 5-1 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.
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Table 5-1 Default 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 IO Input Signal 7
EXT1 Probe TouchProbe enter 1 8
EXT2 Probe TouchProbe enter 2 9
Table 5-2 Specification of 400V Input Signals

Input Signal Name Assigned Value
S-ON Servo ON 0
P-CON Forward Drive Prohibited 1
P-OT Reverse Drive Prohibited 2
forvnd T Bl
fovene Torebiem |
G-SEL Gain Switching Input 5
HmRef Homing Signal 6
Remote Remote 10 Input 7
EXT1 Probe TouchProbe Input 1 8
EXT2 Probe TouchProbe Input 2 9

5.7.2 Output Signal Allocations

Allocation Description

The I/0 signal connector (CN1) on the Drive provides three group of pins (points) for allocating the
output signals, corresponding to the parameter Pn511, as is shown in Figure 5-3.
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Figure 5-3 Output signals allocated

Reserved settings

Allocated the output signal to CN1-6, -7. ‘

Allocated the output signal to CN1-10, -11. |

@ If you allocate more than one signal to the same output circuit, a logical OR of the
signals will be output.
IMPORTANT
Default Output Signals

0 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 5-3 Default Output signals

Signal Name Value
convey | beion Comnieen o Sinlr :
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
TCR Torque Detection Output Signal 8
Remote0 Remoted IO Output Signal 0 A
Remotel Remoted IO Output Signal 1

Assignment example

An example of replacing a Servo Ready Output (S-RDY) signal assigned to CN1-12, 13 with a Speed
Detection Output (TGON) signal assigned to CN1-10, 11 is shown below.

Before Pn511=H—21 —
replacement

After y
replacement | Pn509 =H — 12 —

5.8 Torque Limit

You can limit the torque that is output by the Motor.
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There are four different ways to limit the torque. These are described in the following table.

station.

Limit Method Outline Reference
Internal Torque Limits | The torque is always limited with the setting of a parameter. 5.8.1
External Torque Limits The torque is limited with an input signal from the host 589

Limiting torque with
EtherCAT command

The torque is limited with the settings of objects 60EOh
(PosTorLimit) and 60E1h (NegTorLimit) in EtherCAT
command.

Limiting torque with
/CLT output signal

The torque is limited by the output signal /CLT (Allocated by
Pn511).

[ nore

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.

5.8.1 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

Torque Limits

,_Z Speed

A Maximum Torque

} N\

i

t

With Internal
Torque Limits

A  Torque Limit

Pn401 TN
N
1I10] SR —
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5.8.2 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.

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
settings of Pn401 and Pn403.

Input | /P-CL
Cancels the forward external torque limit.
OFF (open) The torque is limited to the setting of
Allocated by Pn403.
Pn509 or
Pn510 Applies the reverse external torque limit.
ON (closed) The torque is limited to the smaller of the
settings of Pn402 and Pn404.
Input | /N-CL

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
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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

H Level L Level

PN402 f--mmmmmm e

Pn404 |
Torque\ Torque\
0 0
H Level > >

PR401 [---------mmmooommooo P40l f-----=======mmmmmm -

Pn402 [-----------------———-

. PR404 f--oomooe ooy

orque orque

0 \\‘r_w 0 \\‘__]

L Level > >

Pn403 —t----n o Pn403 |—L - 2P0

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) | ;/ ited.

5.9 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
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(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.

‘<7Main circuit power interruption time—ﬂ

Main circuit input
power supply

i

—

The output torque is limited to suppress
the drop in the main circuit bus voltage.

Main circuit
bus voltage

Threshold-------

Undervoltage

) The main circuit bus voltage
increases when the main circuit
power supply recovers.

warning (Dl)‘ Torque limit starts.

I~ Pn407
Torque limit { Pn406 \
reference 0%
Parameter | Name Range Unit Default | When Enabled
Momentary Power Interruption .
Pn538 Hold Time 0to 50 1 cycle 1 Immediately
Pn407 Torque Limit at Main Circuit 1 /100 | 50 Immediately
Voltage Drop
Release Time for Torque Limit .
Pn408 at Main Circuit Voltage Drop 0to 1000 | ms 100 Immediately

@ .

IMPORTANT 4

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.

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.

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 6 PROFINET Communication

6.1 Introduction

PROFINET IO is a real-time protocol based on Ethernet. Used as an advanced network in industrial
automation applications.

PROFINET IO focuses on data exchange for programmable controllers. A complete PROFINET 10
network includes the following devices:

e 1O controller: The typical one is PLC, which is used to control the whole system
e JO equipment: A distributed 10 device (e.g., encoder, sensor), Control via IO controller

e JO detector: HMI (human-machine interface) or personal computer, used for diagnosis or
debugging

PROFINET provides two types of real-time communication, PROFINET IO RT (real-time) and
PROFINET IO IRT (isochronous real-time), The real-time channel is used for the transmission of 10
data and alarms.

In the PROFINET IO RT channel, Real-time data is transmitted via priority Ethernet frames. There are
no special hardware requirements. Based on this priority, its cycle time can reach 4 ms. The
PROFINET IO IRT channel is suitable for transmitting data with more precise timing requirements. Its
cycle time can be up to 2 ms, but requires the support of IO devices and switches with special hardware .

All diagnostic and configuration data is transmitted over non-real-time (NRT) channels, The TCP/IP
protocol is used. Therefore, there is no definite cycle, and the cycle may exceed 100 ms.,

6.2 upported Packets

ED3L PN supports standard and Siemens messages in speed control mode and basic locator control
mode., Secondary packets must be used together with primary packets. From the point of view of the
driving device, The received process data is the receiving word, and the process data to be sent
is the sending word. The detailed description is shown in the following table:

Maximum number of PZDS (one PZD = one word)
message

Receive word Send word
Standard message 1 2 2
Standard message 3 5 9
SIEMENS Message 102 6 10
SIEMENS Message 111 12 12
SIEMENS Message 105 10 10
SIEMENS Message 750

e 3 1

(Auxiliary message)

Auxiliary messages are intended only for use with the primary message and cannot be used
alone
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Telegrams for speed control mode

message | 1 3 102 105
Applicatio 1 1,4 1,4 4
n level
PZD1 STW1 ZSW1 STW1 ZSW1 STW1 ZSW1 STW1 ZSW1
PZD2 NSOLL_ NIST_
A A NSOLL_ NIST B NSOLL_ NIST B NSOLL_ NIST B
B B B
PZD3
PZD4 STW2 ZSW2 STW2 ZSW2 STW2 ZSW2
G1_7ZS MOMRE MELD MOMRE MELD
PZD5 G1_STW W D W D W
G1_7S G1_7S
PZD6 Gl_ G1_STW W G1_STW W
XIST1
PZD7 Gl Gl
B XERR B
PZDS Gl XISTI XIST1
PZD9 XIST2 Gl_ Gl_
KPC
PZD10 XIST2 XIST2
The message used for basic locator control mode
message 111
Application level 3
PZDl1 STWI1 ZSW1
PZD2 POS_STW1 POS_ZSW1
PZD3 POS_STW2 POS_ZSW2
PZD4 STW2 ZSW?2
PZD5 OVERRIDE MELDW
PZD6
MDI_TARPOS XIST_A
PZD7
PZD8
MDI_VELOCITY NIST_B
PZD9
PZD10 MDI_ACC FAULT_CODE
PZD11 MDI_DEC WARN_CODE
PZD12 user user

user configures the user-defined function for packet 111,

Auxiliary message

When using 750 messages, the motor accelerates uncontrollably if any of the following settings are made:

e Set the upper torque limit to a negative value via PZD M_LIMIT POS
e The lower torque limit is set to a positive value via PZD M_LIMIT NEG
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message 750
Application level -
PZD1 M_ADDI1 M_ACT
PZD2 M_LIMIT_POS
PZD3 M_LIMIT_NEG
6.3 1/0O Data signal
Receive Data
Signal Description word/send o Calibration
word typ
STWI1 Control word 1 Receive word Ule6 -
STW2 Control word 2 Receive word Ul6 -
ZSW1 Status word 1 Send word Ule6 -
ZSW?2 Status word 2 Send word Ul6 -
NSOLL_A Speed set A Receive word 116 4000 hex <Rated
speed
NSOLL_B Speed set value B | Receive word 132 40000000 hex. =
Rated speed
NIST_A The actual speed | g \ord ne | 4000 hex =Rated
is A speed
NIST_B The actual speed Send word 132 40000000 hex =
is B Rated speed
GI_STW Encoder 1 Control | poceiveword | U16 | -
word
G1_ZSW Encoder I'status | go4 word U6 |-
word
G1_XISTI Encoder 1 Actual | go4 word U2 |-
position 1
G1_XIST2 Encoder T Actual 1 ge4 word U2 |-
position 2
MOMRED Torque reduction | Receive word 116 4000 hex =
Maximum torque
MELDW Message word Send word ul6 -
KPC Po.smon controller Receive word 132 -
gain factor
XERR Position deviation | Receive word 132 -
MDI_TARPOS MDI position Receive word 132 1 hex 21LU
MDI_VELOCITY | MDI velocity Receive word 132 1 hex 21000LU/min
MDI_ACC MDI acceleration | Receive word 116 4000 hex 2100%
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Receive Data
Signal Description word/send o Calibration
word typ
MDI_DEC MDI decelerates Receive word 116 4000 hex 2100%
XIST_A actual value of Send word 132 1 hex 21LU
position is A
OVERRIDE Position velocity Receive word 116 4000 hex 2100%
multiplier
FAULT_CODE Error code Send word Ul6
WARN_CODE Warning code Send word Ule6
M_ADDI1 Additional torque | Receive word 116 4000 hex =
Maximum torque
M_LIMIT pos | Positvelimitof | p o e word |16 | 4000 hex =
torque Maximum torque
M_LIMIT _NEG Negatlve torque Receive word 116 4000 hex =
limit Maximum torque
M_ACT Actual torque Send word 116 4000_ hex =
Maximum torque

6.4 Control Word Definition

6.4.1 STW1 Control Word (for Packets 1 and 3)

Note: STW1.10 must be set to 1 to allow PLC control of the drive.

Signal Description
= ON (can enable pulse)

STWI1.0 0 = OFF1(Brake by ramp function generator, eliminate pulse, ready to be
switched on)

STWI.1 1 = no OFF2 (enable)

' 0 = OFF2 (immediately eliminate pulse and disable connection)

1 = no OFF3 (enable)

STWI1.2 0 = OFF3 (Brake by OFF3 ramp p1135, eliminate pulse and disable
switching)
1 = Allow to run (pulse can be enabled)

STW1.3 0 = Disable run (cancel pulse)
1 = running condition (slope function generator can be enabled)

STW1.4 0 = Disable ramp function generator (set the output of ramp function
generator to zero)
1 = continue ramp function generator

STWI1.5 0 = Freeze ramp function generator (freeze ramp function generator
output)

STW1.6 1 = Enable setting

0 = disallow Settings (Set input to zero for ramp function generator)
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Signal Description

STW1.7 = 1.Response fault
STW1.8 reserve

STWI1.9 reserve

STWI1.10 1 = Controlled by PLC
STWI.11 reserve

STWI1.12 reserve

STW1.13 reserve

STWI1.14 reserve

STWI1.15 reserve

6.4.2 STW1 Control Word (for Packets 102 and 105)

Note: When packet 105 is used, STW1.4, STWI.5, and STW1.6 are disabled.

Signal Description

= ON (Pulse can be enabled)
STWI1.0 0 = OFF1 (Brake by ramp function generator, eliminate pulse, ready to
be switched on)

1 = no OFF2 (enable)

STWILL 0 = OFF2 (immediately eliminate pulse and disable connection)
1 = no OFF3 (enable)

STWI1.2 0 = OFF3 (Brake by OFF3 ramp p1135, eliminate pulse and disable
switching)

STW1.3 1 = Allow to run (pulse can be enabled)

0 = Disable run (cancel pulse)

1 = running condition (slope function generator can be enabled)
STW1.4 0 = Disable ramp function generator (set the output of ramp function
generator to zero)

1 = continue ramp function generator

STW1.5 0 = Freeze ramp function generator (freeze ramp function generator
output)

STW1.6 1= Epable setting ' .
0 = disallow Settings (Set input to zero for ramp function generator)

STW1.7 = 1.Response fault

STW1.8 reserve

STWI1.9 reserve

STWI1.10 1 = Controlled by PLC

STWI1.11 1 = ramp function generator in effect

STWI1.12 1 = Open the lock brake unconditionally

STW1.13 reserve

STWLI | 7 Closed lop spoed control akes effct

STW1.15 reserve
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6.4.3 STW1 Control Word (for Message 111)

Signal Description
STWI1.0 = ON (can enable pulse)
0 = OFF1 (Brake by ramp function generator, eliminate pulse, ready to be
switched on)
STWI1.1 1 = no OFF2 (enable)
0 = OFF2 (immediately eliminate pulse and disable connection)
STW1.2 1 = no OFF3 (enable)
0 = OFF3 (Brake by OFF3 ramp pl135, eliminate pulse and disable
switching)
STW1.3 1 = Allow to run (pulse can be enabled)
0 = Disable run (cancel pulse)
STW1.4 1 = Do not refuse to perform the task
0 = Reject task (Perform ramp descent at maximum speed reduction)
STW1.5 1 = The task is not suspended
0 = Suspend task execution
STWI1.6 0-1 Rising edge = Activate task
STW1.7 0-1 Rising edge = Answer the fault
STW1.8 1 = StartJOG1
0 = turn off JOG1
STW1.9 1 = StartJOG2
0 = Disable JOG2
STWI1.10 1 = Controlled by PLC
STW1.11 1 = Start back to zero
0 = Stop return to zero
STW1.12 reserve
STW1.13 reserve
STW1.14 reserve
STWI1.15 reserve

6.4.4 STW2 Control Words (for messages 1, 3, 111)

Signal Description
STW2.0 reserve
STW2.1 reserve
STW2.2 reserve
STW2.3 reserve
STW2.4 reserve
STW2.5 reserve
STW2.6 reserve
STW2.7 reserve
STW2.8 1=Run to fixed block
STW2.9 reserve
STW2.10 reserve
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Signal Description

STW2.11 reserve

STW2.12 Master station life symbol, bit 0
STW2.13 Master station life symbol, bit 1
STW2.14 Master station life symbol, bit 2
STW2.15 Master station life symbol, bit 3

6.4.5 STW2 Control word (for packets 102 and 105)

Signal Description

STW2.0 reserve

STW2.1 reserve

STW2.2 reserve

STW2.3 reserve

STW2.4 1 = Ignore the ramp function generator
STW2.5 reserve

STW2.6 1 = Speed controller integrator forbidden
STW2.7 reserve

STW2.8 1= Run to fixed block

STW2.9 reserve

STW2.10 reserve

STW2.11 reserve

STW2.12 Master station life symbol, bit O
STW2.13 Master station life symbol, bit 1
STW2.14 Master station life symbol, bit 2
STW2.15 Master station life symbol, bit 3

6.4.6 POS_STW1 Control word (for message 111)

Signal Description
POS_STW1.0 reserve

POS_STWI1.1 reserve

POS_STW1.2 reserve

POS_STW1.3 reserve

POS_STW1.4 reserve

POS_STW1.5 reserve

POS_STW1.6 reserve

POS_STW1.7 reserve

POS_STW1.8 1= absolute positioning

0= relative positioning

POS_STW1.9 reserve
POS_STWI1.10 reserve
POS_STWI1.11 reserve
POS_STW1.12 reserve
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POS_STW1.13 reserve
POS_STW1.14 reserve
POS_STWI1.15 1= MDI Select
6.4.7 POS_STW2 Control word (for message 111)
Signal Description
POS_ STW2.0 reserve
POS_STW2.1 reserve
POS_STW2.2 reserve
POS_ STW2.3 reserve
POS_STW24 reserve
POS_ STW2.5 reserve
POS_STW2.6 reserve
POS_STW2.7 reserve
POS_STW2.8 reserve
POS_STW2.9 reserve
POS_STW2.10 reserve
POS_STW2.11 reserve
POS_STW2.12 reserve
POS_STW2.13 reserve
POS_STW2.14 1= Activate the soft limit switch
0= Turn off the soft limit switch
POS_STW2.15 reserve

6.5 Definition of the Status word

6.5.1 ZSW1 Status Word (for Packets 1 and 3)

Signal Description

ZSW1.0 1 = Servo on and ready

ZSW1.1 1 = Ready to run

ZSW1.2 1 = Run Enable

ZSW1.3 1 = A fault exists

ZSW1.4 1 = Free parking invalid (OFF2 invalid)

ZSW1.5 1 = Free parking invalid (OFF3 invalid)

ZSW1.6 1 = The connection ban takes effect

ZSW1.7 1 = Alarm exists

7SW1.8 1= The d.eviation of the speed set value from the actual value is within the t_off
(closing time) tolerance

ZSW1.9 1 = Control request

ZSW1.10 1 = The comparative value that reaches or exceeds f or n

ZSW1.11 reserve

ZSW1.12 reserve

ZSW1.13 reserve
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Signal Description
ZSW1.14 reserve
ZSW1.15 reserve

6.5.2 ZSW1 Status word (Used for packets 102 and 105

Signal Description

ZSW1.0 1 = Servo on and ready

ZSW1.1 1 = Ready to run

ZSW1.2 1 = Run Enable

ZSW1.3 1 = A fault exists

ZSW1.4 1 = Free parking invalid (OFF2 invalid)

ZSW1.5 1 = Fast stop invalid (OFF3 invalid)

ZSW1.6 1 = The connection ban takes effect

ZSW1.7 1 = Alarm exists

7SW1.8 1= The d.eviation of the speed set value from the actual value is within the t_off
(closing time) tolerance

ZSW1.9 1 = Control request

ZSW1.10 1 = The comparative value that reaches or exceeds f or n

ZSW1.11 reserve

ZSW1.12 reserve

ZSW1.13 reserve

ZSW1.14 Closed loop torque control in effect

ZSW1.15 reserve

6.5.3 ZSW1 status word (for message 111)

Signal Description

ZSW1.0 1 = Servo on and ready

ZSW1.1 1 = Ready to run

ZSW1.2 1 = Run Enable

ZSW1.3 1 = A fault exists

ZSW1.4 1 = Free parking invalid (OFF2 invalid)
ZSW1.5 1 = Fast stop invalid (OFF3 invalid)
ZSW1.6 1 = The connection ban takes effect
ZSW1.7 1 = Alarm exists

ZSW1.8 1 = the following error within the tolerance
ZSW1.9 1 = Control request

ZSW1.10 1 = The target position has been reached
ZSW1.11 1 = The reference point has been set
ZSW1.12 0-1 Rising edge = Active positioning, moving task confirmed
ZSW1.13 1 = The drive is stopped

ZSW1.14 reserve

ZSW1.15 reserve

6.5.4 ZSW2 Status Word (For Packets 1, 3, and 111)

Signal Description

ZSW2.0 reserve
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Signal Description

ZSW2.1 reserve

ZSW2.2 reserve

ZSW2.3 reserve

ZSW2.4 reserve

ZSW2.5 reserve

ZSW2.6 reserve

ZSW2.7 reserve

ZSW2.8 1= Run to fixed block
ZSW2.9 reserve

ZSW2.10 reserve

ZSW2.11 reserve

ZSW2.12 Slave station life symbol, bit 0
ZSW2.13 Slave station life symbol, bit 1
ZSW2.14 Slave station life symbol, bit 2
ZSW2.15 Slave station life symbol, bit 3

6.5.5 ZSW?2 status words (for messages 102, 105)

Signal Description

ZSW2.0 reserve

ZSW2.1 reserve

ZSW2.2 reserve

ZSW2.3 reserve

ZSW2.4 1= ramp function generator is not activated
ZSW2.5 1= Open the lock

ZSW2.6 1= Speed controller integrator forbidden
ZSW2.7 reserve

ZSW2.8 1= Run to fixed block

ZSW2.9 reserve

ZSW2.10 reserve

ZSW2.11 reserve

ZSW2.12 Slave station life symbol, bit 0
ZSW2.13 Slave station life symbol, bit 1
ZSW2.14 Slave station life symbol, bit 2
ZSW2.15 Slave station life symbol, bit 3

6.5.6 POS_ZSW1 Status word (for message 111)

Signal Description
POS_ZSW1.0 reserve
POS_7ZSW1.1 reserve
POS_ZSW1.2 reserve
POS_7ZSW1.3 reserve
POS_7ZSW1.4 reserve
POS_ZSW1.5 reserve
POS_ZSW1.6 reserve
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POS_ZSW1.7 reserve

POS_7ZSW1.8 reserve

POS_7ZSW1.9 reserve

POS_ZSW1.10 1 =JOG function activation
POS_7ZSW1.11 1 = return to zero reference point activation
POS_7ZSW1.12 reserve

POS_ZSW1.13 reserve

POS_7ZSW1.14 reserve

POS_ZSW1.15 1 = MDI is activated

0 = MDI is not activated

6.5.7 POS_ZSW?2 Status Word (for Packet 111)

Signal Description
POS_ZSW2.0 reserve
POS_ZSW2.1 reserve
POS_ZSW2.2 reserve
POS_ZSW2.3 reserve
POS_7ZSW2.4 reserve
POS_ZSW2.5 reserve
POS_ZSW2.6 1 = Negative soft limit switch activated
0 = Negative soft limit switch is not activated
POS_ZSW2.7 1 = Forward soft limit switch activated
0 = The forward soft limit switch is not activated
POS_ZSW2.8 reserve
POS_7ZSW2.9 reserve
POS_ZSW2.10 reserve
POS_ZSW2.11 reserve
POS_ZSW2.12 reserve
POS_7ZSW2.13 reserve
POS_ZSW2.14 reserve
POS_ZSW2.15 reserve

6.5.8 MELDW Status word

Signal Description

MELDWO |2 on senerator in it

MELDW.1 1 = torque utilization ratio [%] < torque threshold 2

MELDW .2 1 =|n_act| <3 (p2161) speed threshold

MELDW.3 1 =|n_act | speed threshold 2 or less

MELDW 4 1 = Vdc_min The controller is activated

MELDW.5 reserve

MELDW.6 1 = No motor overtemperature alarm

MELDW.7 1 = No thermal overload alarm is generated for the power unit
MELDW 8 t10]:e ;l;llc; Eiieviation of the speed set value from the actual value is within t_on
MELDW .9 reserve

MELDW.10 reserve

MELDW.11 1 = The controller is enabled
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Signal Description
MELDW.12 1 = Drive ready
MELDW.13 1 = Pulse enable
MELDW.14 reserve
MELDW.15 reserve

6.6 S7-1500PLC configuration configuration

6.6.1 Example of Message 3 application

Configuration

Step1 Configure the Siemens PLC and ED3LPN servo according to the equipment and wiring used, as
shown in the following figure:

Figure 6-1 wiring
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Step 2 Add packet 3, as shown in the following figure:

Figure 6-2 Add packet 3
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Step 3 Switch to the network view and connect the PLC with the ED3LPN servo, as shown in the following

figure:

Figure 6-3 Connection servo

Projectl » Devices & networks
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CPU I5T1T-1 PN ED3LPN
PLC1 -‘,

[}
e

s PLC_1.PROFINET 10-Syste... |
“

v|

»| [100% [«] —5— &

Step 4 Message 3 is used for IRT communication, where a topological connection is required, and the
topological connection is consistent with the actual physical connection, and if it is RT

communication, there is no need for topological connection.

Figure 6-4 Topology connection

| &¥ Topology view @

s : =
~
PLC_1 ED3L
CPU I511T-1 PN ED3LFN >
: ﬂ.ﬁ
=
<| n 3| [100% =] —5— ¥
Step 5 Add the axis craft object, as shown in the following figure:
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Figure 6-5 Adding Axis Process Objects
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Step 6 In Add Axis configuration, the drive selects Message 3, as shown in the following figure:
Figure 6-6 Drive unit selection
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If the encoder used for the motor is incremental or an absolute encoder, but Pn002 is set to 0100,

select Incremental for the encoder type, as shown in the following figure:

Document Version: V1.03 (May. 2021)

© 2023 ESTUN Automation Co., Ltd. All right reserved.



Summa ED3L PN Series AC Servodrive Product Manual

Chapter 6 PROFINET Communication

Figure 6-7 Select the Incremental encoder

Projectl » PLC_1[CPU 1511T-1 PN] » Technology objects » PositioningAxis_1 [DB1]
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Encoder ope [ R - |
v

Step 2 If the encoder used is an absolute encoder and Pn002 is set to 0000, select Cyclic Absolute Encoder

for the encoder type, as shown in the following figure:

Figure 6-8 Selecting "Cyclic Absolute Encoder"

Projectl » PLC_1 [CPU 1511T-1 PN] » Technology objects » PositioningAxis_1 [DB1)
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Encoder on startup: | Encoder 1 I
Encoder 1
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Data connection:  Encoder =
Encoder: | ED3L PROFIdrive Module_1_Enl,.,| IY Device configuration
Step 3 When configuring the parameters for data exchange with the drive, the rated speed and maximum
speed of the motor can be referred to, as shown in the figure below:
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Figure 6-9 Configure parameters

Project! » PLC_1 [CPU 15117-1 PN] » Technology objects » PositioningAxis_1 [DB1]
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Note: The above picture shows the EM3A-08AFA and EM3J-08 AFA configurations

Step 4 When configuring the parameters for data exchange with the encoder, it is configured according to the
type of encoder used by the motor.

Incremental encoders

Nikon encoder (23-bit), as shown in the following figure:

Figure 6-10 Nikon encoder (23-bit)
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Biss encoder (20-bit), as shown in the following figure:
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Figure 6-11 Biss encoder (20-bit)

Projectl » PLC_1 [CPU 1511T-1 PN] » Technology objects » PositioningAxis_1 [DB1]

‘ F}m((ion view | Parameter view |
T=8a5 4
Bazic parameters (/] v =
v Hardware interface (/] -—
Drive (/]
Encoder (/] |
Data exchange with the drive &
Moo ikl I t tt
Leading vaiue settings 0 Encoderdata —
» Extended parameters Q
Settings for:
Encoder | -
"l
encoderseiegrorm: ENIRTTTUGENS - Y Devie consguaton
»
["] Automatically apply encoder values during configuration (offine)
[T Automatically apply encoder values during runtime (online)
Measuring system: | Rotar v g The parameters of the encoder
= = must match specifications in the
I Increments per revolution: | 256 I device configuration.
Fine resolution
| e inoxxsn: [ it |

Magnetic encoder (17-bit), as shown in the following figure:

Figure 6-12 Figure 6-12 Magnetic encoder (17-bit)

Projectl » PLC_1 [CPU 15117-1 PN] » Technology objects » PositioningAxis_1 [DB1]
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Tamagawa encoder (23-bit), as shown in the following figure:
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Figure 6-13 Figure 6-13 Tamagawa encoder (23-bit)
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Cyclic absolute encoder

Nikon encoder (23-bit), as shown in the following figure:

Figure 6-14 Nikon encoder (23-bit)

Project! » PLC_1 [CPU 1511T-1 PN] » Technology objects » PositioningAxis_1 [DB1]
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Tamagawa encoder (23-bit), configured with the same Nikon encoder (23-bit):
Configure mechanical parameters,
Step1 Set the mechanical parameters as shown in the following figure:
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Figure 6-15 Camfer Gure Mechani Karpalametez
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Step 2 Return to the network view and assign a name to the device, as shown in the following figure:

Figure 6-16 Device assignment name
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Assign PROFINET device name

Step 3 Set the isochronous synchronization mode, as shown in the following figure:
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Figure 6-17 Set the isochronous synchronization mode
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Step 4 Add a motion control module to the project to control the axis process logic, as shown in the
following figure:

Figure 6-18 Axis process logic control
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Step 5 Compile and download the program, as shown in the picture below:

Figure 6-19 Compiling and downloading the program

i Extended download to device

Configured access nodes of "PLC_1"

Device Device type Slot Interface type  Address Subnet

PLC_1 CPU 151171 PN 1X1 PNIE 192.168.0.1 PNME_2

Type of the PGIPC interface:  |@_Frue [=]
PGIPCinterface:  |W intel(R) Ethernet Connection (16)1219-V |=] @ g
IConnection to interface/subnet: “P_N;'I_E_J_ : @
tgateway: | |~ ©
Select target device: | Show all compatible devices [V]
Device Device type Interface type Address Target device
jrct CPUISIIT-IPN  PNIE 192.168.0.1 PLC 1 I
- - PNIE Access address -
[|Flazh LED
[ Start search
Online status infarmation: [ Displayonlyerror messages
| = Connection established to the device with address 192.168.0.1. E
i o Scan completed. 1 compatible devices of 3 accessible devices found.
| Scan and information retrieval completed. =1
22 Retrieving device information... v |

b | e
| ' Load ! Cancel |
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Shaft debugging

Step1 he commissioning function of the craft object confirms the correct parameter configuration, as shown
in the following figure:

Figure 6-20 Process object debugging function

A4 Woject] v PLOT (TP 1511000 PN ¢ Techmology obiecty 0 PoitioningAxie_1 [OBT]
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= T et o nshin
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6.6.2 Application Example of Packet 102/105

Compared with message 3, the torque limiting function and torque control function are added, and the rest
of the functions are the same as message 3

Torque limiter configuration and application examples

Step1 Add packets 102 and 750, as shown in the following figure:

Figure 6-21 Add packets 102 and 750

Devican B metvnih

[ starturd selegram 102, RO
[ sanderd teiegram 105 FZD30ND
[l stendurd trlegrum #10, #2027
[ stendurd Tebegram 17,4201 2712
I Standerd Teieoram 3.r20-008

Step 2 Switch to the network view and connect the PLC with the ED3LPN servo, as shown in the following
figure:
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Figure 6-22 Connect the PLC to the ED3L PN servo
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Step 3 Message 102 is used in IRT communication, where a topological connection is required, and the
topological connection is consistent with the actual physical connection, as shown in the following
figure:

Figure 6-23 Topology connections
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Step 4 Add the axis craft object, as shown in the following figure:

Figure 6-24 Add an axis craft object
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Step 5 In the Add Axis configuration, the drive selects message 102, as shown in the following figure:
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Figure 6-25 Adding an axis in the configuration
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Step 6 The encoder configuration is the same as packet 3

Figure 6-26 Encoder configuration

Project! » PLC_1[CPU 151171 PN] » Technology objects » PositioningAxis_1 [DB1]
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Step 7 Configure data exchange parameters with the drive, the reference torque value is 3 times the servo
rated torque, this example applies a 750W motor, its rated torque is 2.39Nm, its reference torque is
2.39x3=7.17Nm, as shown in the figure below:
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Figure 6-27 Data exchange parameters
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Step 8 Configure data exchange parameters with encoder as in Message 3

Figure 6-28 Configure parameters for data exchange with the encoder
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Step 9 Configure the mechanical parameters as shown in the following figure:
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Figure 6-29 Setting mechanical parameters
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Step 10 Uncheck "Enable following error monitoring", as shown in the figure
below:
Figure 6-30 Enabling Follow-up Error monitoring Deselect this option
Project] » PLC_1 [CPU 1511T-1 PN] » Technology objects » PositioningAxis_1 [DB1]
| Function view | Parameter view |
ZEas 4
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Step 11 Add a motion control module to OB1, as shown in the figure below:
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Figure 6-31 Adding a Motion control module

Devicea

HE-B 1B AP Yy G “;
-
.';.,-‘. s L L i |2
B o= v Mtk 1
% [
(% 5
B )
_ 2
WE_FOvE

LA L

Ry

a
(I

Genetal

SRRl ) i mamaget =

Step 12 Based on the parameters in the figure above, calculate the internal torque command percentage to
0.12/2.39 = 5%, observe the oscilloscope waveform as shown in the following figure:

Figure 6-32  Oscilloscope waveform

ch3 Ox0F13

B 2806.25 B
ch3 0x0F13: 5.00

The oscilloscope shows a torque limit of 5% when stalled, and the torque limiting function is active.

Torque control mode configuration and application example

Step1 Add packets 105 and 750, as shown in the following figure:
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Figure 6-33 Add messages 105 and 750
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Step 2 Switch to the network view and connect the PLC with the ED3LPN servo, as shown in the following
figure:

Figure 6-34 Connect the PLC to the ED3L PN servo
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Step 3 Message 105 is used for IRT communication, where a topological connection is required, and the
topological connection is consistent with the actual physical connection, as shown in the following
figure:
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Figure 6-35 Topology connections

=1
=

[
i
n
L
o
E
=
»
-

A Deva & mesemts
= AL R TSR W i {oen

ey . E BT e T e—
':”“"" :_‘::‘: aar ow - me
+ [ S ik Lo = P e
= g Fevgram ek . et
=%
W iz e ok - B -

- o -
] \al =,

P —— S —
) Dvse_binsi_t b =

[2]

W e e e i
- W P, | 1]
Combguarius

-
i Colisiing
A/ Dugrmcees
v [ Guputawem
» T ai g e
b s i
* Nty =
b [ ndetn gy |

[ = 3

[ ETee——— .!E

4

Figure 6-36 Add an axis craft object
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Step 5 In the Add Axis configuration, the drive selects message 105, as shown in the following figure:
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Figure 6-37 Selecting Packet 105
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Step 6 The encoder configuration is the same as packet 3
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Figure 6-38 Encoder configuration
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Step7 Configure data exchange parameters with the drive, the reference torque value is 3 times the servo
rated torque, this example applies a 750W motor, its rated torque is 2.39Nm, its reference torque is
2.39x3=7.17Nm, as shown in the figure below:
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Step 8 Configure data exchange parameters with encoder as in Message 3
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Figure 6-39 Data exchange parameters
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Step 9 Configure the mechanical parameters as shown in the following figure:

Standard telegram 105 w |

b
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Figure 6-40 Setting mechanical parameters
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Step 10 Uncheck the Enable error monitoring item, as shown in the following figure:

Figure 6-41 Enable Follow Error Monitoring Deselect
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Step 11 Add MC_PostServo function blocks to the program, as shown in the following figure:
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Figure 6-42 Add MC_PostServo function blocks
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Step 12 Write the closed-loop torque control module switching logic in the MC_PostServo function block, as
shown in the following figure:

Figure 6-43 Write closed-loop torque control module switching logic
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Step 13 2.13 Add the execution block in the OB1 main program, as shown in the following figure:
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Figure 6-44 Add an execution block
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Step 14 Enable torque control, based on the given torque of 0.24Nm in the figure above, calculate the internal
torque command percentage as 0.24/2.39 = 10%, which means that the internal torque command

percentage when the motor is stalled is 10%, as shown in the following figure:
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Figure 6-45 Enable torque control

a8 3837.50 H

Step 15 Configure Pn707=1 in the servo to enable the torque limiting function, given the upper torque limit of
0.12, the internal torque command percentage when stalled is 0.12/2.39 = 5%, and the torque limiting
is effective, as shown in the following figure:

Figure 6-46 Torque limiting is effective
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6.6.3 Message 111 application example

Overview

The PLC implements basic positioning control via the SINA POS (FB284) in the driver library provided
by message 111 and TIA Portal V15.1 drivelib TIA15.1 V522 sha512.

The current example uses a 23-bit encoder

SINA_POS function block pin

Default

Input signal Type
value

Meaning

Operation mode:

1 = relative positioning (supported)

2 = Absolute positioning (supported)

3 = Perform location based on Settings (not supported)
ModePos INT 0 4 = back to reference point procedure (supported)
5 = Set back to reference point position (supported)
6 = Run program segment 0-15/63 (G120/S120) (not supported)
7 = Click (supported)

8 = click increment (not supported)

[Enable Axis BOOL |0 Switching instructions: 0 = OFF1, 1 = ON

CancelTraversing BOOL |1 0 = Reject the active running job, 1 = do not reject

IntermediateStop BOOL |1 0 = active state running instruction interrupt, 1 = no intermediate stop
Positive BOOL [0 Positive direction

[Negative BOOL |0 Negative direction

Jogl BOOL |0 Jog signal source 1

Jog2 BOOL |0 Jog signal source 11

FlyRef BOOL o ?elferiiré?ll) (t)filrel:tactive back reference point, 1 = select the active back
[AckError BOOL |0 Fault response

ExecuteMode BOOL o Activate the Run job/Receive Settings/Activate back reference point

function

The position setpoint (in units [LU]) for the operating mode "Direct
Position DINT [O[LU] Setpoint Designation/MDI" or the segment number for the operating
mode "Running Segment"

Velocity DINT [0[LU/min] [Speed applicable to MDI operation mode (unit [1000LU/min])
OverV INT 100[%] Speed multiplier effective for all operating modes: 0-199%
OverAcc INT 100[%] Effective acceleration rate 0-100%

OverDec INT 100[%] Effective speed reduction multiplier 0-100%

ConfigEPos BWOR 3h elaborate
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Default

Input signal Type Meaning
value
HWIDSTW HW 10l Set the symbolic name or HW ID on the SIMATIC S7-1200/1500 of
(block S7-1200/1500) - the value slot
HWIDZSW HW 10l The symbolic name or HW ID on the SIMATIC S7-1200/1500 of the
(block S7-1200/1500) - actual value slot
Output signal | Type Default Meaning
value
[AxisEnabled BOOL [0 The drive is ready to be switched on
[AxisPosOk BOOL [0 [Axis target position has been reached
[AxisSpFixed BOOL [0 1 = Set value fixed
AxisRef BOOL [0 Set the reference point position
[AxisWarn BOOL [0 Actuated alarm
[AxisError BOOL [0 Drive failure
Lockout BOOL [0 disconnection
ActVelocity DINT [0 Current speed (standardized 40000000h = 100% p2000)
ActPosition DINT |O[LU] Current position (unit LU)
[ActMode INT 0 The operating mode that is currently active
EPosZSW 1 'WORD [0 EPos ZSW1 (binary particle matrix) state
EP0osZSW2 'WORD |0 EPos ZSW?2 (binary particle matrix) state
ActWarn 'WORD |0 Current alarm number
ActFault 'WORD [0 Current fault number
Error BOOL [0 1 = A group fault exists
16#7002: No Trouble - The segment is running
16#8401: Driver failure
16#8402: disconnection
16#8403: The floating back to reference point function cannot be
enabled
Status INT 0 16#3600: DPRD_DAT error
16#8601: DPWR_DAT error
16#8202: The selected run mode is incorrect
16#8203: The set value parameter is incorrect
16#8204: The selected run program segment number is incorrect
DiagID 'WORD |0 Extension communication error — SFB call error

Document Version: V1.03 (May. 2021)

© 2023 ESTUN Automation Co., Ltd. All right reserved.

6-57




Summa ED3L PN Series AC Servodrive Product Manual

Chapter 6 PROFINET Communication

ConfigEPos Message 111-bit Default
value
iz 0 STW1.%X1 1
i 1 STW1.%X2 1
L 2 POS_STW2.%X14 0
i 3 POS_STW2.%X15 0
L 4 POS_STW2.%X11 0
i 5 POS_STW2.%X10 0
AL 6 POS_STW2.%X2 0
iz 7 STW1.%X13 0
i 8 POS_STW1.%X12 0
(R STW2.%X0 0
L 10 STW2.%X1 0
fiz 11 STW2.%X2 0
iz 12 STW2.%X3 0
i 13 STW2.%X4 0
i 14 STW2.%X7 0
L 15 STW1.%X14 0
L 16 STW1.%X15 0
L 17 POS_STW1.%X6 0
I 18 POS_STW1.%X7 0
i1 19 POS_STW1.%X11 0
i 20 POS_STW1.%X13 0
i 21 POS_STW2.%X3 0
i 22 POS_STW2.%X4 0
i 23 POS_STW2.%X6 0
i 24 POS_STW2.%X7 0
i 25 POS_STW2.%X12 0
i 26 POS_STW2.%X13 0
i 27 STW2.%X5 0
i 28 STW2.%X6 0
i 29 STW2.%X8 0
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. ; Default
ConfigEPos Message 111-bit
value
iz 30 STW2.%X9 0
AL 31 TR 0
ED3LPN Device-dependent variable
Pn720 Zero-back mode INT32 RW - 1~35 1
Pn721 SLI;’C"elzlf"r the reference | y\psy | Rw | 1000LU/min | 1~ 2147483647 1000
Pn722 Find origin velocity INT32 RW 1000LU/min | 1~ 2147483647 100
Pn723 Return to zero INT32 | RW 0~32767 16384
acceleration
Pn724 Origin migration INT32 RW 1 pulse ~2147483648 ~ 0
2147483647
Pn725 Electronic gear ratio INT32 RW _ 1~230 1
molecule
Pn726 Electronic gear score INT32 RW - 1~2% 1
Pn730 EPOS maximum INT32 | RW | 1000LU/S2 | 0~2147483647 100
acceleration
Pn731 EPOS maximum INT32 | RW | 1000LU/S2 | 0~2147483647 100
reduction speed
Pn732 JOG1 speed INT32 | RW | 1000LU/min | ~0000000~ 2500
40000000
Pn733 JOG?2 speed INT32 RW 1000LU/min -40000000~ 500
40000000
Pn734 Soft limit positive INT32 RW LU -2147483647 ~ 2147483
parameter 2147483647 647
Pn735 Soft limit negative INT32 RW LU -2147483647 ~ 2147483
parameter 2147483647
647
Pn736 Enable additional torque | \p3y | gy | - 0~1 0
limiting
Pn738 EPOS reaches the INT32 |RW |LU 0~2147483647 50
window threshold
EPOS time when the
Pn739 window threshold is INT32 RW ms 0~2147483647 5
reached

configuration

Step 1 Add the ED3LPN device to the network view and establish a network connection with the PLC, as
shown in the following figure:
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Step 3 Set the name and IP address of the PLC and ED3LPN devices, and the IP address can be automatically assigned,
as shown in the following figure:
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Step 5 Determine the hardware identifier corresponding to the added ED3LPN device, which will be used as the input
parameter values of HWIDSTW and HWUDZSW of the SINA_POS function block, as shown in the following figure:

Projectl » Ungrouped devices » ED3L [ED3LPN]

[E Topology view I_é Network view | IY Device view 4
d¢ [ED3L [ED3LPN] Fow e eHlas —4 | Device overview |
2 ¢ Module — 'Rack Slot |laddress |
= v ED3L 0 [} -
» Interface o oxi
' ¥ PROFIdrive Module_1 {+) 1 -
E r Access Poi 0 1M
B
‘ I 2 standard Telegram 111,... I ) 12 023
- 0 13
" 0 2
] 3
0 4
0 5
[+] 3
(] 7 -
<lm > | 100% » —p— @& < [ >
PED-1 4 landard g LATRES G Properties *i Info %} Diagnostics =
General 10 tags System constants 3 || Texts
I Show hardware system yn;rl‘.'..!m]’ - l e
Name Type 47Hudwwe identi. | by Comment |
4B ED3L-PROFidrive_Module_1-~Standard_Telegram_11... Hw_SubModule c1

Soft limit function

Step 1 Set the ConfigEPos input pin of the FB284 function block to 0x07, that is, activate the soft limit
switch, and the ModePos is 2 (absolute positioning), as shown in the figure below:
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"DE_1".
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267 = HWDSTW
267 == HWDZSW

Step 2 sets the soft limit range through Pn734 and Pn735, Pn734 is the positive limit value of the soft
limit, Pn735 is the negative limit value of the soft limit, the current position is 10000, the parameter
settings are shown in the following table;

Servo parameter number Name Set value
Pn725 Electronic gear ratio molecule | 1047576
Pn726 Electronic gear score 1000
Pn734 Soft limit positive parameter 1000
Pn735 Soft limit negative parameter | -1000

Step 3: Set the input pin position value of the SINA POS function block to 20000, the target position
value is outside the soft limit range [-1000, 1000], and the execution starts the operation, the servo is
limited and not executed;

Step 4: Set the input pin Position value of the SINA_POS function block to 500, the target position value
is within the soft limit range [-1000, 1000], execute the start run, the servo starts to run, and executes to
the 500 position;

Step 5: At this time, set the input pin position value of the SINA_POS function block to 2000, and the
target position value is outside the soft limit range [-1000, 1000].

Step 6: Set Pn734 = 10000, Pn735 = -10000, soft limit range to [-10000, 10000], start run again, start the
servo run, and execute to the 2000 position.

Return to zero function

Summary:

Set the input pin ModPos=4 of the SINA_ POS function block, control the servo system to enter the zero
control, the current zero return function of the servo is planned by the servo internally, and the upper
computer only provides a control signal that triggers the zero return

Application introduction:

The zeroing function is used to find the mechanical origin and locate the position relationship between the
mechanical origin and the mechanical zero point.

* Mechanical origin: a fixed position on the machine, which can correspond to a certain origin switch,
and can correspond to the C pulse signal of the motor.

* Mechanical zero: The position of absolute 0 on the machine.
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After the origin is successfully returned to zero, the motor stop position is the mechanical origin, and the
relationship between the mechanical origin and the mechanical zero can be set by setting Pn724 (origin
bias):

Mechanical Origin = Mechanical Zero + Pn724 (Origin Offset)
When Pn724=0, it means that the mechanical origin and the mechanical zero point coincide.
Example of return to zero:

Step 1 Configure the servo parameters as shown in the following table:

Servo parameter number Name Set value
Pn509 Input signal distribution port 1 | 2160 (See Section 10.2 for instructions)
Pn516 The input port signal is negated | 0000 (See Section 10.2 for instructions)
by 1
Pn725 Electronic gear ratio molecules | 8388608
Pn726 Electronic gear score 1000
Pn720 Return to zero mode 1 (See return to zero mode introduction)
Pn721 Return to zero speed value 500
Pn722 Return to zero low speed value | 100
Pn723 Return to zero acceleration and | 16384
deceleration value
Pn724 Return to zero migration 100

Step 2 Start back to zero, the servo looks for N-OT signals at high speed at 500 speed, see Un000
monitoring;

Step 3 Through the display panel, set Pn516 to 1000 to reverse the N-OT signal, and the servo starts the
low-speed reverse operation of 100;

Step 4: Through the display panel, set Pn516 to 0000 to cancel the N-OT signal, the servo looks for the
first C pulse and stops, and the return to zero ends, at this time the output ActPosition value of FB284 is
100, that is, the return to zero offset value;

Note: High-speed zero return acceleration and deceleration time =
PN721/(PN730*60*1000*(PN723/0x4000)/encoder resolution) seconds

High-speed zero return acceleration and deceleration time =
Pn722(Pn730*60*1000*(Pn723/0x4000)/encoder resolution) seconds

Introduction to the zeroing method

Pn720=1 (using C-pulse and negative limit switch)

The drive first moves quickly in the negative direction, and only decelerates and stops when it reaches the
negative limit switch (N-OT); Then the drive returns slowly, looking for the target zero position. The
target zero position of this zeroing method is the first C-pulse position of the encoder after leaving the
limit switch.
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- negative direction positive direction —=

Pn720=2 (using C-pulse and positive limit switch)

The driver first moves in the positive direction quickly, and only decelerates and stops when it reaches the
positive limit switch (P-OT); Then the drive returns slowly, looking for the target zero position. The
target zero position of this zeroing method is the first C-pulse position of the encoder after leaving the
limit switch.

— D721 E I~} E]
Pn722 I_'.
. ¢@—)

""" |
! Index Pulse | l |
I Positive Limit |

_____ ]

— negative direction positive direction —

Pn720=3 or 4 (using C pulse and forward reference point switch)

These zero-back modes are for the case that the reference switch is positioned in the positive direction
and cleared in the negative direction, that is, the reference switch is installed near the forward end of the
motion, and the initial direction movement of the reference switch driver depends on the reference switch
state. The target zero position is the first C pulse position to the left or right of the reference point switch.

{

— D721 E s_! L

—J |

Pn722 |
I |

3 |

';Cs

| Index Pulse | I

.....................

] B =
! Home Switch i

.......................

- negative direction positive direction —

Pn720=5 or 6 (using C pulse and negative reference point switch)

These zero-back modes are for the case where the reference switch is positioned in the negative direction
and cleared in the positive direction, that is, the reference switch is installed near the negative end of the
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motion, and the driver's initial direction movement depends on the reference switch state. The target zero
position is the first C pulse position to the left or right of the reference point switch.

— D721 E_n ! L ]
! T ;

Pn722

=

«— negative direction positive direction —

Pn720=7 ~ 10 (using C pulse, reference switch, and positive limit switch)

These zero-back modes are for the case that the reference switch is installed in the middle position of
mechanical motion. The zero-back action is carried out according to the reference switch, positive limit
switch and C pulse, and the final mechanical origin is the C pulse position near the reference switch.

w— Pn721 E I~} L il L /£ E]
Pn722 Y= it
L
*(’)t
8
2
I T
7
8
7
Index Pulse // | |
———————————————————— 7/ | 1
.................... ) i ! |
! Home Switch E J // | 1
Positive Limit /// N
<« negative direction positive direction —
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Pn720=11 ~ 14 (using C pulse, reference switch, and negative limit switch)

These zero-back modes are for the case that the reference switch is installed in the middle position of
mechanical motion. The zero-back action is carried out according to the reference switch, negative limit
switch and C pulse, and the final mechanical origin is the C pulse position near the reference switch.

— Pn721 E 1' ll J ] o/ f | ﬂ
Pn722 — i

«(

T
6

|
!
T

Negative Limit I

«— negative direction

positive direction —

Pn720=17 (negative limit switch)

This return to zero mode is similar to Pn720=1 (using C pulse and negative limit switch), except that the
target zero position no longer uses C pulse and relies on the negative limit switch.

&

-

— P1721 E
Pn722

___________________ o

- negative direction positive direction —

Pn720=18 (negative limit switch)

This return to zero mode is similar to Pn720=2 (using C pulse and positive limit switch), except that the
target zero position no longer uses C pulse and relies on the positive limit switch.

— Pp721 E 1 ﬂ
Pn722 h.'
i Positive Limit | |

- negative direction positive direction —
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Pn720=19 or 20 (reference switch)

These return to zero modes are similar to Pn720=3 or 4 (using C pulse and forward reference switch),
except that the target zero position no longer uses C pulse and relies on the reference switch.

—  Pn721 E
Pn722

—

E Home Switch

= @‘\ e

|
|
L
]

- negative direction positive direction —

Pn720=21 or 22 (reference switch)

These return to zero modes are similar to Pn720=5 or 6 (using C pulse and negative reference switch),
except that the target zero position no longer uses the C pulse and relies on the reference switch.

— 1721 E 1 :]
Pn722 =

+~ negative direction positive direction —

Pn720=23~26

These return to zero modes are similar to Pn720=7 ~ 10 (using C pulse, reference switch and positive
limit switch), except that the target zero position no longer uses C pulse and relies on reference switch
and positive limit switch.
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w— 721 E 1 ! 12
Pn722

N
—

Tl

oo o~
- w
”

) eofos

|

/ L

{ " Home Switch _| J 7/
Positive Limit _| // [~

- negative direction positive direction —
Pn720=27~30

These return to zero modes are similar to Pn720=11 ~ 14 (using C pulse, reference switch and negative
limit switch), except that the target zero position no longer uses C pulse, but relies on the reference switch

and positive limit switch.

—m | O G )

~
N

e‘e

doy-

g

{ S ¥
f 7/ |
\ //

-- negative direction positive direction ==

Pn720=35 or 37 (current position is zero)

The current position is system zero.

®
®

[Note] When Pn720=37 is set, users are allowed to return to zero when Servo OFF.
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Point function
The ModePos input value of FB284 function block is 7, indicating the point function

Step 1 Configure servo JOG parameters, as shown in the following table:

Servo parameter Name Set value

number

Pn725 Electronic  gear ratio 8388608
molecule

Pn726 Electronic gear score 1000

Pn732 JOGTI speed -100

Pn733 JOG2 speed 400

Step 2 Set the FB284 function block input pin ModePos=7

Step 3 Enable the servo and start Jogl. It is observed that the servo speed is -100 in Un000.
Step 4 Shut down Jogl and start Jog2. In Un000, the servo speed is 400.

Note: Servo Jogl speed = (Pn732 * 1000 * (Pn725/Pn726))/encoder resolution unit is RPM

Torque limit and read function

The ModePos input value of FB284 function block is 7, so that the servo is in the point state, which is
used to coordinate with the torque limiting function debugging

Procedure Step 1 Set servo torque limiting parameters

Servo parameter Name Set value

number

Pn736 Enable  additional torque 0
limiting

Step 2 Torque limiting is set and read by sxSendBuf.Reserve and sxRecvBuf.Reserve of FB284 function
block, as shown in the figure below:

MOVE MOVE
EM — EM — —
"DE_1".
"SINA_POS_ WDl | 1" HFEPRTE — Iy "SINA_POS_
DE" sxRecvBuf s 0UTI ZERTAIE DE" sxSendBuf
Reserve IM i OuTI Reserve

Note: The given torque limit of 0~0x4000 corresponds to the rated torque of the servo of 0~300%.

Step 3 According to the point function, enable servo Jogl and run at the speed of -100. Check that Un003
is -4, and the actual torque read at this time fluctuates around 0xDO. The internal torque instruction
percentage calculated according to the actual torque =-0xD0*300/16384 = -3.8, which is basically
consistent with the value read by the servo.
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Step 4 Input torque limiting variable sxSendBuf.Reserve is 0x80, and the torque instruction percentage is
calculated as 0x80*300/16384 = 2.3. At this time, the Un003 of the servo is -2. Basically consistent with
the theoretical basis, the feedback sxRecvBuf.Reserve value fluctuates around 0x80.

Step 5 input torque limiting variable sxSendBuf.Reserve is 0x222, the theoretical calculation of torque
instruction percentage = 0x222 * 300/16384 = 9.99, at this time the servo Un003 is -4, the motor is
blocked, at this time the servo Un003 is -10, which is basically consistent with the theoretical basis, and
the feedback sxRecvBuf.Reserve value fluctuates around 0x222;

Relative/absolute positioning control

The input pins CancelTraversing and IntermediateStop of FB284 must be set to TRUE when locating
control

The ModePos input value of FB284 function block is 1, and the servo is relative positioning control

Procedure Step 1 Set servo control parameters

Servo parameter Nname Set value

number

Pn725 Electronic gear ratio 8388608
molecule

Pn726 Electronic gear score 1000

Pn730 EPOS maximum 100
acceleration

Pn731 EPOS maximum 100
reduction speed

Step 2 Fb284 function block input pin assignment, Position=1000000, Velocity=1600, OverV=100,
OverAcc=100, OverDec=100, its actual position ActPosition=1050955, as shown in the figure below.
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FALSE AxisError
"DE_1".Positive =={ Positive
FALSE Lockout
"DB_1" Megative ==| Negative
FALSE ActVelocity
"DB_1"Jog1 == jog1
FALSE ActPosition
"DE_1"Jog2 --|jog2
FALSE Acthode
"DB_1" FlyRet ==| FlyRef
FALSE EPosZ5W1
"DE_1" AckError =={ AckErrar
e EPosZ5W2
"DE_1".
Executehode — ExecuteMode ActWarn
1000000
"DE_T1".Position —{ Pasition ActFault
"DE_1".Velocity —velocity Error
100
"DBE_1".0very = Qyery Status
100
“DE_1".0verAcc — QverAcc DiaglD
100
"DE_1".0verDec — QyerDec
16#0000_0003

1650000

1650000

1650000

1650000

FALSE
—-—10

1687002

1650000

Step 3 After enabling relative positioning, the servo starts to run, the Un000 of the servo monitoring page
is 1600, the theoretical speed of the servo = 1600 * 1000 * (Pn725 / Pn726) / encoder resolution (23 -bit
encoder) = 1600RPM, the theoretical speed is consistent with the actual speed.

Step 4 The positioning is completed, and its actual position is ActPosition(1050955) + Position(1000000)

=2050955, as 1s£1_9|_wn in the following figure:

"DE_1"Jog1 -={Jog1
"DB_1"Jog2 = Jog?2
FALSE S
"DE_1".FlyRet ==} FiyRef
“DB_1" AckError =={ aAckError
TRUE EPosZ5W2
"DB_1".
ExecuteMode —f EyecuteMode ActWiarn
1000000
"DE_1".Position — Position ActFault
1800
"DE_1" Velocity — velocity Error
100
"DE_1".OverV — Overy Status
100
"DE_1".0verAcc — OverAcc DiaglD
100
"DE_1".0verDec =—— OverDec
16#0000_0003
"o A"

Note: Servo theoretical speed =Velocity*1000* (Pn725/Pn726)/encoder resolution RPM

|| 2050955

1

L

1650000

1650000

1650000

1650000

L

FALSE
-

16#7002

1650000
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Servo acceleration =Pn730*OverAcc (%) *Pn725/Pn726 LU/S2
Servo deceleration = Pn731 * OverDec(%) * Pn725 / Pn726 LU / S2

The ModePos input value of FB284 function block is 2, and the servo is absolute positioning control

Procedure Step 1 Set servo control parameters

Servo parameter Name Set value

number

Pn725 Electronic  gear ratio 8388608
molecule

Pn726 Electronic gear score 1000

Pn730 EPOS maximum 100
acceleration

Pn731 EPOS maximum 100
reduction speed

Step 2 Fb284 function block input pin assignment, Position=1000000, Velocity=1600, OverV=100,
OverAcc=100, OverDec=100, its actual position ActPosition=2050955, as shown in the figure below.

"DB_1"Jog1 ==| Jog1 2050955
EALSE ActPosition =
"DE_1"Jog2 ==| Jog2 1
FALSE ActMode — 0
"DE_1".FlyRet —=| FlyRef 16#0000
FALSE EPosZswl —1C
"DB_1".AckError == AckError 1680000
HUE EPasZswWz2 i— 0
"DE_1". 16£0000
ExecutehMode ExecuteMode ActWarn — O
1000000 16#0000
"DE_1" Potitiocn — Position ActFault—"C
1600 FALSE
"DE_1" Velocity — velocity Error ==10
100 1647002
"DE_1".0verV — Overy Status —C
100 16#0000
"DE_1".0verAcc — Overfcc DiaglD — O
100
"DE_1".0verDec =—— OverDec
16#0000_0003
"o 4"

Step 3 After enabling absolute positioning, the servo starts to run, the Un000 of the servo monitoring page
is 1600, the theoretical speed of the servo = 1600 * 1000 * (Pn725 / Pn726) / encoder resolution (23 -bit
encoder) = 1600RPM, the theoretical speed is consistent with the actual speed.
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Step 4 The positioning is completed, and its actual position is ActPosition = Position(1000000), as shown

"DE_1"Jogl ==
FALSE

"DE_1"Jog2 ——
FALSE

"DB_1".FlyRef——
FALSE

JB_1" AckError ==
TRUE
"DE_1".
Executeldode
1000000

DE_1" POSITION m—

in the figure below:~~ .... .1690

CancelTraversing function

logl 1000000
ActPosition— U
Jog2 =
Acthode U

FlyRef 16£0000
EPosZsWi1 — O

AckError 1680000
EPosZswe — O

1680000
ExecutehMode ActWarn — 0

1680000
Position ActFault—"0

FALSE

When this function takes effect, that is, CancelTraversing = FALSE, the servo will slow down and stop at
the maximum deceleration speed, at this time, the previous input parameters will fail, CancelTraversing =
TURE, and the ExecuteMode instruction needs to be executed again.

Note: Servo deceleration = Pn731*1000*Pn725/Pn726 LU/S2

IntermediateStop function

When this function takes effect, that is, IntermediateStop = FALSE, the servo will slow down and stop at
the percentage of the maximum deceleration (OverDec), at this time the previous input parameters are
still valid, IntermediateStop = TURE, the servo continues to complete the previous positioning control,
and does not need to re-execute the ExecuteMode command.

Note: Servo deceleration = Pn731*1000*OverDec(%)*Pn725/Pn726 LU/S2

Continuous position given function

Configure ConfigEPos=0x103, the servo is a continuous position given mode, no need to ExecuteMode
rising edge to enable servo movement, just execute EnableAxis servo will immediately execute the
FB284 function block input positioning instruction, if the servo input parameters are updated will

immediately take effect and execute.

The ModePos input value of FB284 function block is 2, and the servo is absolute positioning control

Procedure Step 1 Set servo control parameters

Servo parameter number Name Set value

Pn725 Electronic gear ratio 8388608
molecule

Pn726 Electronic gear score 1000

Pn730 EPOS maximum 100
acceleration

Pn731 EPOS maximum 100
reduction speed

Document Version: V1.03 (May. 2021)

© 2023 ESTUN Automation Co., Ltd. All right reserved.

6-74




Summa ED3L PN Series AC Servodrive Product Manual

Chapter 6 PROFINET Communication

Step 2 Fb284 function block input pin assignment, ConfigEPos=0x103, Position=1000000,
Velocity=1600, OverV=100, OverAcc=100, OverDec=100, its actual position ActPosition=658012, as
shown in the figure below.

FALSE
"DE_1"Jogl == Jog1
FALSE
"DE_1"Jog2 ==| Jog2
FALSE
"DE_1".FlyRef -~ FiyRef
FALSE
"DB_1" AckError =={ ackErrar
FALSE
"DE_1".
ExecuteMode == Expcute Mode
1000000
“DB_1".Position — Phcition
1600
"DE_1" Velocity — \elocity
100
"DE_1".0very — dverV
100
"DE_1".OverAcc — gvericc
100
"DE_1".0verDet = dverDec
1680000_0103

ACtVelocity

ActPosition

ActhMode

EPosZ5WN

EPosZ5W2

ActWarn

ActFault

Errar

Status

DiaglD

T

658013

]

[y ¥ |

1650000

— ||

1680000

e ||

1650000

e ||

1680000

e ||

FALSE
- [

1687002

e ||

1650000

e ||

Step 3 EnableAxis = TRUE, the servo starts absolute positioning, according to the absolute positioning

requirements, the
Ay i)

I"EHC!I.I\"E
FALSE Actvelocity— U
DE_1"Jog1 ==| Jog1 I 1000000
FALSE ActPosition — U
"DE_1"Jog2 --| Jog2 2
FALSE ActhMode — ©
"DE_1".FlyRei - ~| FlyRef 16£0000
FALSE EPosZswi — [
IB_1" AckErrar == ackError 1680000
_ EPosZSW2 — O
"DE_1". 16#0000
ExecuteMode —=| ExecuteMode ActWarn — 0
1000000 Lol
JB_1".Position = Position ActFault—C

servo positioning to 1000000, as shown in the figure below:
21824
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Step 4 Modify Position = -100000, the servo directly starts positioning until -100000, as shown in the
D

B_17.Positive ==

FALSE
"DE_1" .Megative ==

FALSE
"DE_1"Jogl ——

FALSE
"DE_1" Jog2 ——

FALSE
"DE_1" FlyRef=m-

FALSE
"DE_1".AckErrar ==—

FALSE
"DE_1".
ExecuteMode ==

-100000
"DB_1".Position =—

following figure: 1600

ActVelocity description

Positive

MNegative

FlyRef

AckError

Executehode

Position

FALSE
Lockout—=10
34977
ActVelocity—C
00009
ActPosition— U
2
ActhMode — O
1650000
EPosZswi— [
16#0000
EPosZsW2 — O
16#0000
ActWarn — U
1650000
ActFault— 0
FALSE

Configure the servo to be positioned at 1600RPM, the servo display panel Un000 is 1600RPM, and the
actual speed of its feedback ActVelocity is 573301632, as shown in the figure below:

FALSE LoCKoUT ™
"DE_1".Negative ——| Negative 573_301_s32
FALSE ActVelocity =
"DB_1"Jogl == jog1 844058
FALSE ActPosition U
"DE_1"Jog2 == jog?2 2
FALSE Acthode — ©
"DE_1".FlyRet —=| FlyRef 16#0000
FALSE EPosZSW = O
"DB_1".AckError =={ AckError 16#0000
caleE EPosZswWz — O
"DB_1". 1680000
ExecuteMode —=| FyecuteMode ActWwarn — 0
1000000 16#0000
"DE_1".Position — Position ActFault—C
1600 FALSE
"DE_T .VEIDCITy = Velocity Error ==10

The calculation relationship between ActVelocity and servo speed is as follows:

Servo speed = ActVelocity* rated speed /0x40000000 RPM
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6.7 Application Example of S7-200 Smart Packet 111

6.7.1 Overview
Before applying S7-200Smart, you need to download and install PLC development and debugging

software from Siemens’ official website:
® STEP 7-Micro/WIN SMART V2.6

6.7.2 Overview of Control Modules
D When using message 111 to implement EPOS position control, the SINA_POS control module is

applied in the debugging software. After installing STEP 7-Micro/WIN SMART V2.6, find the SINA_POS

control module in the figure below:

4 AC et [V sers\Fubic\D ocuments\Siemens\STEF 7-MicroWIN SMARTProjects)
Instruehon:

{4 Favoriles

-2 Bit Logic

545 Clock

[+ £l Communications:

#-12] Compaie

il e8] Convent

-2 Courteis

1128 Faoating-Pont Math
il (2] Inbeges Math
Bl Interrupt

F 4] Logical Operations
Move

@) Program Control
l-28] Shitt/Fotate
-] Sting

(] Table

iG] Timers

[l i3] FROFINET

Bl Lbranes

H- ] Modbuz RTU Master [v2.0)

-l Modbus ATU Master? [w20)
-0 Modbug RTU Slave (v3.1)
¥ 4] Modbuz TCP Client [v1.4)
i Modbus TCP Senver [v1.0]
# (43 Open User Commurication [v1.0)
(i PN Readwrite Record (v1.0]
-] SINAMICS Cosbiol [¥1.1]

[T Sika_POS

{T SIN&_SPEED
(] SINAMICS Parameter [v1.00
- USS Pratocol fv2.1]

B1- Call Subtoukines

SINA_POS Pin

SIMA_POS
4EN
- todePos Actelocity -
= Position ActPosition
'elocity “Warn_code
- Enabledxiz Fault_code
= CancelT raversing Done

|ntermediateStop
= Execute
St_|_add
St_0Q_add
Control_table

Statuz table

SINA POS input and output parameters are described in the following table:

Input pin type Description
ModePos INT Uperation mode:
1 = relative positioning (supported)
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2 = Absolute positioning (supported)

3 = Continuous operation mode (at the specified speed)
(not supported)

4 = Active return to zero (support)

5 =directly set back to zero (supported)

6 = Run program segment 0 ~ 15 (not supported)

7 = Click at specified speed (supported)

8 = Click at specified distance (not supported)

Position setting when ModePos=1 or 2 [LU]

Position DINT Program segment number when ModePos=6

Velocity DINT Speed set value when ModePos=1, 2, 3 [1000LU/min]
Servo running command:

EnableAxis BOOL 0 = stop (OFF1)
1 = start

0 = Cancel the current running task
1 = Do not cancel the current running task
To pause a task:

CancelTraversing BOOL

IntermediateStop BOOL 0 = Pause the current running task

1 = The current running task is not suspended
Execute BOOL The mode of activating the request
St 1 add DWORD PROFINET Pointer to the start address of the packet I

storage area, for example, &IB128
PROFINET Pointer to the start address of the Q store,

St.Q_add DWORD for example, &QB128
Control_table Pointer to the start address, for example
Control_table DWORD &VDS000
Status_table Pointer to the start address, for example,
Status_table DWORD &VD7500
Output pin Type Description
. Actual speed (Rated speed of the device in hexadecimal
ActVelocity DWORD 40000000h)
ActPosition DWORD Actual location [LU]
Warn_code WORD Device warning code information
Fault_code WORD Device fault code information
Done BOOL The target position is reached when the operation mode

is relative or absolute motion

Control table Parameter definition

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
offset
AckError Negative Positive
. . Jog2 Jogl .
0 reserve reserve Confirmatio | reserve - - Negative Forward
Point 2 Point 1 . .
n error rotation rotation
1 reserve
2
3 OverV: Set speed percentage 0~199%
;‘ OverAcc: 0 to 100% acceleration when ModePos=1, 2, or 3
g OverDec: The set speed reduction percentage when ModePos=1, 2, or 3 ranges from 0 to 100%
8
2 ConfigEpos
11

ConfigEpos: This parameter can be used to control the related functions of basic positioning. The corresponding

relationship between bits is shown in the following table:

ConfigEPos position | Function description
ConfigEPos.%X0 OFF2 stop
ConfigEPos.%X1 OFF3 stop
ConfigEPos.%X2 Activate the software limit
ConfigEPos.%X3 Activate the hardware limit

Document Version: V1.03 (May. 2021) © 2023 ESTUN Automation Co., Ltd. All right reserved. 6-78



Summa ED3L PN Series AC Servodrive Product Manual Chapter 6 PROFINET Communication

ConfigEPos.%X6 Zero switching signal

ConfigEPos. % X7 External block switching

ConfigEPos.%X8 Contmyous change of set value when ModPos=2 and 3 (no need
to re-trigger)

Note: If a variable is assigned to this in the program, the initial value must be 3 (i.e.

ConfigEPos. %X0 and ConfigEPos. %Xl equal to 1)

Status_table Parameter definition

i #% | 27 | fr6 (AR iz 4 i 3 fr 2 iz 1 iz 0
Overrange_E | An error . Lockout | AxisRef | AxisPosOk
AxisWarn The
rror The occurred The has set reaches the .
reser . The . Axisenabled
0 entered data with the . driveris | the target .
ve . . driver has . o driver
is out of AxisError . disconn | referenc | position of | .
. a warning . X isenabled
range driver ected e point the axis
1 Error ID: Identify the error type.
2
3 Actmode: The currently active running mode
g POS ZSW1: POS ZSW1 Status word 1
g POS ZSW2: POS ZSW2 Status word 2

Error ID Error code for parameter

Error code | description

error-free

A drive error was detected

Drive disabled

The selected mode is not supported

The OverV, OverAcc, and OverDec parameters are out of the supported value range
When ModePos=6, the program segment number is out of range

N h|WIN|—=|O

6.7.3 Project Configuration

To configure the S7-200 SMART project, run the STEP 7-Micro/WIN SMART debugging software as follows:

1) Create a new project, select the PLC model to use, and set the IP address, name and other information for PLC.
CPU ST40 is used in this paper, as shown in the following figure:
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| BEST 268-15TAD-08A1

(] Program Block
[#1-{] Symbol Table
- Status Chart
{211 Data Block
2] Spstem Block
Cross Reference

Communication Etharnet FPort

"_:l Elﬁﬁfj [ [P address data is fixed to the values below and cannot be o d by other means]

-3 ne-117 IP Address: | 192 . 188 . 2 . 1
[ Digital Qutputs SubretMagk: | 255 , 255 . 255 , O

5] security DefaudtGateway: | 0 . 0 . 0 ., O

-] Took
] Instructions

-{IH Favorites
148 Bit Logic
EE‘E Clock

[ [#] Comrruricaions
[3-12] Compare
{23 Comvest

[ [11] Counters
4120 FioatingPont Math Station Name: |
g g :::;{\lalh ackground lime

[0+ fai] Logeal Operations Select Communications Badkground Time {5 - 50%)
il Mave 0 -

= Program Contiol
({2 Shift/Retate
mﬁ String E5485 Fort

E‘I!He RS5485 settings alow you to adjust the communications parameters that the PLC and
B Timers HMI devices use to communicate

-t PROFINET
E! [Fl Libraries Address; |2 vl
({2 Call Subroutires BaudRate:r [3.6Kbps  »

2) Import the configuration file, as shown below:

dit PLC

a

L Data Page o Memory

Introduction

"GSDML management” allows you to install and delete GSOML files for PROFINET,

Imported GSDAL files

1 T | GSDMLA2 41-ESTUN-ED3LPN-20220420, sl

2022-08-1010:01:23 0K

Install new GSDHL
D:\profine tdocuments\GSDMLY, Browse | Deelete

[ |

3) Configure the PROFINET communication site and message information through the wizard function. Firstly,
select PLC as PROFINET controller and configure the IP address of PLC here. Then click the next button:
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EEEEEY EEE

High Speed Motion FID  PWM  Test 3 | Motion  PID Control SMART Drive  Find PROFINET  Certificate || Options

Control Panel  Panel  Configuration = Devices Management

-1 Controlier (CPU ST40_ple200smar Introduction
This wizard allows you to configure @ PROFINET network step by step, The PROFINET configuraton is generated and stored n
the project, which can be downloaded to the PLC together with the project.
FLLC Esle
Selevct a role for the PLC.
i ¥ Controler
E; ;
I 1Devies
[T Paramet= assigrment of PROFINE £l g v | tr
Ethernet Port Communication
% Fiwed |P sddress and name Send Clock:  |2,000 -| me
IP Address: 192 , 168 . 2 . 1 Start Up time; | 10000 ms

Subret Mask: 255 . 255 . 355 . O
Default Gateway: 0 .0 .0 .0

Station Name:  |plc200smart

4) Addthe ED3LPN server and configure the server's name and IP address. Add the site by clicking the Add button,
then click the Next button:

JROFINET Configuration Wi

| PROFINET netwiork |
[ Controler(CPU ST40_plcantsmart)
= ED3PN-edI.devl
| T EDIPN(D)
L -[El Completion

1l Catalog
e £ PLC 57-200 SMART
S RERA LR U
~CPUSRID
~CPUSR4A0
CPUSRED
ed3 devl EDLPH) cPusTI0
- CPUSTI0
- cPusTA)
CPU ST

=-Drives
El-ESTUN
BB
= EEED

The device table lists all devices that are cuwrrently cenfigured for this PROFINET netwerk. EDIPN

Yo can add devices Erom the device cataleg tree on the right.

Device table

‘Device Marber | Type | Device Name | Pseting | Pades | |
1 e ed3.dev1 Set by user 192.168.0.2 |
-

5) Drag message 111 into the module list in the Configuration message view with a minimum update time of 4
ms:
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BROFINET Configuration Wizard . =
PROFINET netiwork, 'FM.PN
T Controller(CPU ST40_pic200smart) | Click the "Add” butten to add a module Far thix dewies ET-tieod mocule
=1 Il ED3LPH-ed3.dev1 T e e Ml
|- I EDmPr) I y 1 &, 1 = 4 Caibilal oM St - Module
W pputive 4 f (EDXPN |0 = Standard Telegram 1,P2D-2/2
[ Completion d -
a il Intertace |0 3zveepa) |- Standard telegram 102, PZD-6/10
B Pot1 | 032TEHA . - Standard telegram 105, PZD-10/10
{1 Poa2 |o3zr7opet . | | Standard telegram 110, PZD-12/7
C i PROFIdive Module K
i e f Shndard Tekegam P10
& Standard T TiFzDaznz__ |12 148
I|:'- e TR ||13' ! - Standard telegram 7, PID-2/2
il | | i il | Supplementary Telegram 750,P20-3/1
= 2 - Standard telegram 9, PZD-10/5
- 3
pi 4
= THE
b &
i 7
= g
= .9_
I 10
i n Artice o
= 12
L 13
| "
[l | 1_5 ! Deescription:
B 18 I The supported frmivars version are V0205,
VD08 and later.
L] L3
. WTMHEILW ind,
MO, Pznluwh
Add [olots |
updateTime () | [0 ]| parsriw | EX
6) Then click the next button until finished.
WTUNE | LU Yoz
PROFINET metwark ph200emai
[l Controber (CPU 5T40_pic200smart]
[ EDRPN-edddevl 12216801
£ EDasn)
- [ PROFIdrive Modue(1)
i ovclesey o e TIEDLPN]
STER 7-Micro/WIN SMART W

Addr six ove
e ﬁ If a PROFINET network is configured, the system will adjust
El ackground Time in C ication node of the System Block
h‘ | dialog to 20% automatically.
"™ . [ -
- | 15 z
T L =
k] | 148 164
h'l 138 168
7) A55|gn a device name, the same as that in the new project
ﬂ;‘ 1}2 Program Block ' Find PROFINET Devices
a}a Symbol Table
£-53) Stalus Chart G 1 Interface Press the “Edt” button to change the device name of the selected
1] Data Black |Resitek PCTe GBE Family Controler. TCPIP. 1 =] device. Press the Fiash Lights” buttan to continuously fiash device

System Block LEDs to visually locate a connected device.

Cross Reference

| £] PROFINET Device
ELﬂEDl

Flash Lights |

1 Mation Corirol Panel
~=2 PD 'I'urla Control Panel

[255 255,255, 0

Default Gataway

192 168, 0 . 4
Dievice Name (Chinese, ASCII characters 'a’ -'2', '0'-'9, "' and '~
+ should not start with number, *." , *~', or ‘pert-n{n=0..5)', shouid
o
=R Edit []
Convertmame: ed32

{2 Flogting-Point Math

(23] Integer Math
il Intesrupt [ Find Devices |
-] Logeal Opestions
] Move

#-ail Program Contad

e [T hif Ratata

oo |

8) In the main program, write the following program. Note that the addresses of St_|_add and St_Q_add must
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correspond to the 10 address of 111 message:

E-{C] Status Chart
EJ-1] Data Block,
System Block
5] Cross Reference
B Commurications

-] Wizards

E-0 Took
{2 Instructions

[E] Favorites

F-{=H] Bit Logic
-] Clock
- Z] Commurnications
]_S:l Comnpare
Bl-[=3] Canvert
E-[#1] Counters
B-[#A] Floating-Paint Math
2] Integer Math
F-{iid] Inkermupt
B[] Logical Operations
IL:":l Move
El-38] Program Cantral
B[] Shitt/Rotate
@El String
El-[=5] Table
]_c_a:l Timers
El-C] PROFINET
L:_|]_._I| Libraries
]_-’Il Modbus RTU Master [v2.0)
{21 Modbus RTU Master2 [+2.0)
{2 Modbus RTU Slave [+3.1)
]_.-fﬂ Maodbug TCP Client [v+1.4)
{2 Modbus TCP Server [+1.0)
]_.-’Il Open User Communication [v1.0]

E|]_.I| SINAMICS Control (+1.1)

T SINA_POS

o e[ SINA_SPEED
{21 SINSMICS Parameter [+1.0)

1 1SS Denbanal L0210

3 | Metwork Comment
Alwapszon SIMA_POS
1 I EN
ModeS etting= ModeP ™~ Achiel™ | Actvelocity
FoszitionS etting Position ActPosi™ | Actposition
WelocityS etting < Yelocity warn_~warncods
EM 4 Enable™ Fault_c™ | Faultcode
MOMStopo Cancel™  DonefDone
MOMPause Intermsa™
Start Execute
HB14645t_|_add
EOB14645t_0_a™
EControltableq Control™
&Statustableo Status ™
Spmbol Address Comment
Actposition WDF020
Actvelocity WOF024
Alwapson M0.0
Controltable Wheooo
Dane W7032.0
EN W700.0
Faultcode W F030
b odeSetting W FO00
NOMPausze W7010.2
NOMStop W7010.1
PozitionSetting WDFooz2
Start W700.3
] B e 1
Status Chart
e 0 -1 O [N N S 7 e S [N R

9) The symbol table address definition used in the program is shown below:

symbol address
EN V7010.0
NonStop V7010.1
NonPause V7010.2
Start V7010.3
Done V7032.0
Positive v8000.0
Negetive Vv8000.1
JOG1 Vv8000.2
JOG2 V8000.3
ACKError Vv8000.5
ErrorID VB7501
PositionSetting VD7002
VelocitySetting VD7006
Actposition VD7020
Actvelocity VD7024
Statustable VD7500
Controltable VD8000
ConfigEpos VD8008
ModeSetting VW7000
Warncode VW7028
Faultcode VW7030
OverV VW8002
OverAcc VW8004
OverDec VW8006
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10) Allocate the V address area used by the library:

Library Memory Allocation -_ M

El AL 3test [E:\UserF‘in'\DDcumentsem A

20 What's New |[ STRANICS Control (v1.1) |

8 CPUST40

:—]Dﬂ Program Block The instruction library "SINAMICS Control (vl 1) requires
Iﬁ k&M DB 183 bytes of global ¥-memory. Specify an add.t_’ess where_
this amount of ¥Y-memory can be used by the librarwy. Click
‘Suggest Address’ to use program cross reference to locate
an unused block of the required =ize.

] SBR_D(SERO)
e INT_OJINTO
..... RSl
7-{23] Symbol Table
f-{] Status Chart
{1 Data Block
=] Gpstem Black
3-{] Cross Reference
----- B Communications

H-ray] Wizands

]% Toals I through VELST
E Instructions
{2l Favorites
#-GH Eit Logic
-3 Clock

(SBR1)

Sugzest Address i Delete Library Symbols |

11 Compile and download the program:

i)

File Edit

X Warm Start
15 set Clock
%) Create DB from RAM

Communications &

Communication Interface

IReaItek PCle GBE Family Contraller TCPTP. 1 L‘ Press the "Edit™ button to change the IP data and station name of
the selected CPU. Press the "Flash Lights™ button to continuously
#] Found TPUs flash CPU LEDs to visually locate a connected CPU.
| 7] Added CPUs MAC Address
IBC:FS: 19:6E:4A:CF Flash Lights |
IP Address
I 192,168 .,/ 0 .. 1 Edit |
Subnet Mask
I 255,955 255 1)
Default Gateway
I L i
Station Name (ASCII characters a-z, 0-9, -and .)
IsmartZDL‘.l

Find CPUs Add CPU... Edit CPU. .. Delete CPU |

oK I Cancel

Document Version: V1.03 (May. 2021) © 2023 ESTUN Automation Co., Ltd. All right reserved.



Summa ED3L PN Series AC Servodrive Product Manual Chapter 6 PROFINET Communication

I Download ‘ m

Dewnload blocks to CPU
Select blocks to download

o (lick. D ownload to begin

Blocks Optiens
¥ Program Block ¥ Prompt or BUMN to STOP
¥ Data Block v Prompt on STOP to RUN
¥ Systern Block I Chose dislog on success
ﬂ Click for Help and Support | Download I Cloze

12) Related functional testing via status charts:

o o

View Touols Help

& o | Unforce Al ') Execute Single | {3 EditIn Run
B Unforce | @ Read A1l Foreed || Mg Exeeute Muttiple: || ‘D Foree in STOR

Eﬁ Program Status1
ol Pause Status

| 7 Chart Status |
[l Fause Chart

o

Set

4 Upicad = & 0 [ petete o || Pl il | 0 3= P8 D B

MAIN x| SBRO |

[T zers\Publich Documentsh Siemed|

it's Mew

5T40

iram Block | = i

WAIN [DB1] i M odeSetting

SBR_O[SBRO) T

NT_O[INTO) 3 | Metwork Comment

L | Aayson=0M SN FOS

2 SINA_POS (SBR1) ] |-| EN

bal Table ] 1 I

4z Chart :

1 Black f +AModeS~actvelo™ |- 0
em Block +0 - Pozitin™ Actposi~|-1

s Reference ] +0-{Velacit™ ‘Wamne™ |- 0
miinicatons i 2#0|EN  Faubeo™| 0
o 280 |Wonst Done| 260
b 240 NONP

Jrj's 1 ann Ace-.

wites

ogic

k

munications

pare

werk i QeSS s

ters m ModeS etting Signed

ting-Pairit b ath o 4 % : m
Jer Mth JB Postieretig = E

6.7.4 SINA_POS Function Description

Operating conditions:

1. The axis isenabled by typing EnableAxis = 1. If the driver isenabled properly and there are no errors, then the
Axisenabled bit in Status_table is 1.

2.  ModePos Enter a running mode.

3. The input signal CancelTraversing, IntermediateStop, must be set to 1 when running EPOS, in Control_table,
set "ConfigEpos" to 3, the signal description is as follows:
1) Setting CancelTraversing=0, the shaft stops at maximum reduction, the working data is discarded, and the
running mode can be switched after the shaft stops.
2) Set IntermediateStop=0 to stop the ramp using the currently set speed reduction value, and the task is
maintained. If IntermediateStop=1 is set again, the rear shaft will continue to run, and this can be interpreted
as a pause of the shaft. The running mode can be switched after the shaft is stationary.

4. Activate the hardware limit switch
If the hardware limit switch is used, input ConfigEPos.%X3 into the library instruction SINA_POS to 1 to
activate the hardware limit function.
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5. Activate the software limit switch
If the software limit switch is used, you need to set the input ConfigEPos.%X2 of the library instruction
SINA_POS to 1 to activate the software limit function.

Relative positioning operation mode

Relative positio