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Chapter 1 Brief introduction of EtherCAT

1.1 What is EtherCAT

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

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

1.2 EtherCAT general introduction

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

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

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

1.3 Product introduction

ProNet servo drive achieves EtherCAT communication through
EC100 network module. It is a real time Ethernet communication and
the application layer applies CANopen Drive Profile (CiA 402).

1
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Besides supporting the PV, PP, IP, HM, PT and other control mode
defined in CANopen DS402, this module also supports CSP, CSV
(ProNet-oooEG-EC only)Touch Probe Function and Torque limit
Function. Clients could switch the control mode by changing
correspondent parameters. It is available from simple velocity control
to high speed high precision position control.

1.4 CoE terms
The tables below lists the terms used in CANopen and EtherCAT.

Abbreviation

Description

APRD Auto Increment Physical Read: a command of EtherCAT Date link layer.

APWR Auto Increment Physical Write: a command of EtherCAT Date link layer.

APRW Auto Increment Physical ReadWrite: a command of EtherCAT Date link
layer.

ARMW Auto Increment Physical Read Multiple Write: a command of EtherCAT
Date link layer.

BRD Broadcast Read: a command of EtherCAT Date link layer.

BRW Broadcast Write: a command of EtherCAT Date link layer.

CiA CAN in Automation

CoE CANopen over EtherCAT

DC Distributed Clocks Mechanism to synchronize EtherCAT slaves and master.

ECAT EtherCAT

EEPROM Electrically Erasable Programmable Read Only Memory.

ESC EtherCAT Slave Controller

ESM EtherCAT State Machine

ETG EtherCAT Technology Group(http://www.ethercat.org)

EtherCAT Real-time Standard for Industrial Ethernet Control Automation
Technology(Ethernet for Control Automation Technology)

FMMU Filedbus Memory Management Unit

INIT INIT state of EtherCAT state machine

LRD Logical Read: a command of EtherCAT Date link Layer

LWR Logical Write: a command of EtherCAT Date link Layer

LRW Logical ReadWrite: a command of EtherCAT Date link Layer

OP Operational state of EtherCAT state machine

oD Object Dictionary

PDO Process Data Object

PREOP Pre-Operational state of EtherCAT state machine

RXPDO Receive PDO, i.e. Process Date that will be received by ESC

SAFEOP Safe-Operational state of EtherCAT state machine

SDO Service Data Object
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Abbreviation

Description

SyncManager ESC unit for coordinated data exchange between master and slaver
controller
TXPDO Transmit PDO, i.e. Process Date that will be transmitted by ESC

1.5 Data type

The table below lists all the data types and their range that will be
used in this manual.

Code Data type Range

UINT8 Unsigned integer 8 0to 255

INT8 Integer 8 -128 to +127

UINT16 Unsigned integer 16 0 to 65535

INT16 Integer 16 -32768 to +32767

UINT32 Unsigned integer 32 0 to 4294967295

INT32 Signed integer 32 —2147483648 to +2147483627
STR string -

1.6 Communication specifications

Applied
communication
standard

IEC 61158 Typel2, IEC 61800-7 CiA402 Drive Profile

Physical layer

100BASE-TX (IEEE802.3)

EtherCAT

communication

Interface CNS3 (RJ45): EtherCAT Signal IN
CN4 (RJ45): EtherCAT Signal OUT
Wiring Level-5 twisted pair wire
SyncManager SMO: output mailbox, SM1: input mailbox
SM2: input process data, SM3: Output process data
EMMU FMMUO: mapped to output area of process
data(RXPDO)
FMMU1: mapped to transmit area of process
data(TxPDO)
FMMUZ2: mapped to mailbox status
EtherCAT APRD, FPRD, BRD, LRD, APWR, FPWR, BWR, LWR,
Commands ARMW, FRMW
(Data Link Note: APRW, FPRW, BRW, LRW Commands are not
Layer) supported.
PDO data Dynamic PDO mapping




ESTUN

EtherCAT User's Manual

Mailbox (CoE)

Emergency Message, SDO Request, SDO Response,
SDO information

Note: Don’t support TXPDO/RxPDO and remote
TxPDO/RxPDO.

Distributed Free-run, DC mode(activated by configuration)
data(DC) supported DC cycle time: 250us - 8ms

Sl 256 bytes(read only)

LED light EtherCAT system indicator(SYS)x1

EtherCAT run indicator(RUN)x1
EtherCAT error indicator(ERR)x1

CiA402 Drive Profile

Homing mode

Profile position mode

Profile velocity mode

Profile torque mode

Interpolated position mode

Cyclic synchronous position mode

Cyclic synchronous velocity mode (ProNet-oooEG-EC
only)

Cyclic synchronous torque mode

Touch probe function

Torque limit function

1.7 LED indicators

SYS

SYS light is used to show the software status in the module.

LED light(green/yellow)

Status

Description

Introduction

Off

Continuously off

No power supply or reset status

Flashing( yellow)

On

Boot mode

off —

On (green)

Continuously on

Module’s internal program has
finished initiation and operates

well.

RUN

RUN light is used to indicate the communication status of

EtherCAT
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LED indicator(green)

Introduction

Status Description
. System
Off Continuously off N
initiation
On .
o pre-operation
Blinking 200 ms [200 ms
off — status
on safety
Double - .
) 200 ms | 200 ms|200 ms 1000 ms operation
flashing | off —
mode
. Operation
On Continuously on
status
ERR
ERR light is used to indicate the error in EtherCAT
communication.
LED light(red) Introduction
Status Description
Off Continuously off No error
Due to register
problem or
object
configuration
Blinki on problem, the
inkin 'H
g o 47 me{20ms) status
changing
required by the
master couldn’t
be achieved.
. On Sync error.
Single c icati
ommunicatio
flash o JZD.’.\ m | 1000 ms |
n data error
Application
program
On supervision
Double - .
200 ms | 200 ms|200 ms 1000 ms overtime.
flash off —
SyncManager
watchdog
overtime
50 ms
Flickerin on . P
[ l ‘ \ ‘ l I l ‘ Initiating error
9 on -
On Continuously on PDI
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supervision

overtime

LINK/ACT (green light on RJ45 COM1/COM2)
LINK/ACT light is used to indicate the physical communication
and if there is data exchange.

LED light(green) Introduction
Status Description
Off Continuously off Physical level

communication has not
been started. EtherCAT
controller has not been

started.
50 ms
Flickering —H=— e slave is exchanging data
On .
o JUUULL
On Continuously on There is connection in link

layer but there is no date

exchange
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Chapter 2 Installation and connection

2.1 Installation and connection

EtherCAT network is normally composed of one master (for example,
industrial PC) and some slaves (for example, servo drives, filed bus
terminals and so on). Every EtherCAT slave has two standard
Ethernet interfaces.

EtherCAT network

2.2 EtherCAT interface specification

EtherCAT interface should be connected by twisted pair wire.
Electrical feature: according to IEEE802.3 standard
Interface: RJ45 8 pin modularize connector (According to ISO 8877)

JUIn

O O
RJ45 connector
RJ45 connector
connector description
CN3 EtherCAT IN port
CN4 EtherCAT OUT port
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Pin layout
Pin No. Signal name abbreviation | signal transmit direction
1 Data transmit+ | TD + Output
2 Data transmit— | TD- Output
3 Data receive + | RD+ Input
4 Not used - -
5 Not used - -
6 Data receive — | RD- Input
7 Not used - =
8 Not used - =
Interface grounding | grounding FG -

2.3 Wire specification

[ Level 5 or above.

®  Shield

Note: Identify the cable model is suitable for the interface. Identify
items are as follows: conductor specification, single cable/pair cable,
two pair/ four pair, external diameter etc.
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Chapter 3 EtherCAT communication

3.1 CANopen over EtherCAT model

ProNet Application

CANopen service (CoE)
‘ Object dictionary ‘
EtherCAT Application layer
State Service d b (CANopen DS402)
Machi ervice data objects )
achine S00) PDO mapping
it 3I° it i° —
| Registers | | Mailbox ‘ | Process data |
| FMMU 2 | [ FMMUO | | FMMU 1 | | Datalink layer
(EtherCAT)
|Sync|\u'|an 0| |Syr1du"|an 1| |Syno\p'lar| 2‘ |Syru:Man 3|
EtherCAT data link layer

| EtherCAT physical layer |

Communication model

EtherCAT (CoE) network model is composed of two parts: data link
layer and application layer. Data link layer is mainly in charge of
EtherCAT communication protocol. Application layer is mainly
oriented to CANOpen drive profiles (DS402) communication protocol.
Object dictionary in CoE includes parameters, application data and
PDO mapping information.

Process data object (PDO) is composed of objects in the object
dictionary that could operate PDO mapping. The content of PDO data
is defined by PDO mapping. PDO data’s read and write are periodical
without checking OD. However, mail communication (SDO) is not
periodic. When they are read or written, it is necessary to check OD.
Note: To decode SDO data and PDO data on EtherCAT data link
layer correctly, FMMU and Sync Manager have to configure as
follows

Sync Manager Configuration

Sync Manager Assignment(Fixed) Size Start Address(Fixed)

Sync Manager 0 | Assigned to Receive Mailbox | 128byte(Fixed) | 0x1000
Sync Manager 1 | Assigned to Transmit Mailbox | 128byte(Fixed) | 0x1080
Sync Manager 2 | Assigned to Receive PDO 0 to 200byte 0x1100
Sync Manager 3 | Assigned to Transmit PDO 0 to 200byte 0x1D00

9
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FMMU Settings

FMMU Settings

FMMU 0 | Mapped to Receive PDO
FMMU 1 | Mapped to Transmit PDO
FMMU 2 | Mapped to Fill Status of Transmit Mailbox

3.2 EtherCAT slave information

EtherCAT slave information (XML document) could be read by the
master to build the master-slave configuration. ESTUN ProNet servo
drive offers document as below

ESTUN_ProNet V***.xml
*** js version number. The latest version is ESTUN_ProNet_V206.
xml.

3.3 EtherCAT network state machine

EtherCAT state machine is used to describe the states that one slave
applies and the state change. State change request is normally
launched by the master and answered by the slave.

The graph below describes the slave’s state machine.

Power ON ]
Init
A A A
(PI) (1P)
A 4
Pre-Op
Y (S1)
PS SP
) (PS) (SP)
r Yy [ _ 1 _
(OP) | Safe-Op |
_____ -
(SO)i T (05)
R
l_ Operational |
|
Status Description
Init No mailbox communication
No process data communication

10
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Status Description

Init to Pre-Op Master configures data link layer address and initiate mailbox
communication

Master initializes DC clock synchronization.

Master requests to change into Pre-op status.

Master sets AL control register.

Slave checks if mailbox initialization is good.

Pre-Operation Mailbox communication is activated.
(Pre-Op) Process data communication is not available.
Pre-Op to Safe-Op Master configures SyncManager channels and FMMU channels for

process data.

Master configures PDO mapping and the sync manager PDO
assignment parameters via SDO.

Master requests ‘Safe-Operational’ state.

Slave checks whether the sync manager channels for process data
communication and, if required, the distributed clocks settings
are correct.

Safe-Operation(Safe-Op) | Slave’s program will transmit actual input data and will not execute
output. Output is set as safety status.

Safe-Op to Op Master transmits effective output data.
Master asks to change into OP status.

Operational(Op) Process data communication is available now.

3.4 PDO mapping

Process data of EtherCAT slaves is composed by SyncMangaer
channels. Each SyncMangaer channel describes the consistent area
of process data. EtherCAT slaves with application control function
should support PDO mapping and SM-PDO-Assign object reading.
PDO mapping

PDO mapping is related to the mapping from object dictionary to
PDO'’s application objects (real time process data).

The index 0x1600 and 0x1A00 in object dictionary are separately
reserved for the mapping tables of RXPDO and TxPDOs. The graph
as below is one example. Each PDO mapping can add 10 objects at
most, and total number of the bytes is 32 at most.

11
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Object Dictionary

,u‘i Index |Sub Object Contents

o)

O | ox1A00 Ox6TTT OXTT 8

£ ox1A00 0x6UUU 0xUU 8

a

Z [ ox1a00 OXYYYY OxYY 16 | ;oo :
| PDO-Length:32Bis! | e Co ~
i 'PDO_1 | Object A| Object B Object D
i i I
OX6TTT |OxTT Object A

= [oxeULU|oxUU Object B

(9]

= oxevwv [oxvv Object C

s [ox6vyY Joxyy Object D

T [ox6zzz |oxzz Object E

=

(=%

2

PDO configuration
Sync manager

PDO mapping example

object (SMCO) is composed of multiple PDOs.

SM-PDO-Assign object (0x1C12 and O0x1C13) describes the
relationship between PDOs and Sync Manager as below

o Object Dictionary
D -—
O 3| Index |Sub Object Contents
L o
gO|0x1C13 | 1 0x1A00
cc
2 2lox1C13 | 2 0x1A01
ol . Sync Manager Entity z
€< :
@ : | PDO_1 \ PDO_2 |
o '
Q 0x1A00 PDO_1
5 0x1A01 PDO_2
é’ 0x1A02 PDO_3
g 0x1A03 PDO 4

Note: The PDO

PDO configuration example

mapping objects (index 1600h to 1603h, 1A00h to 1A03h) and the Sync

Manager PDO assign objects (Index 1C12h and 1C13h) can be written only in

Pre-Operation state.

PDO mapping process
Stop PDO allocating function (set the sub-index 0 of Ox1cl1l2 and

0x1cl3into 0).

Stop PDO mapping function (set sub-index 0 of 0x1600~0x1603 and

12
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0x1A00~0x1A03 into 0).

Set the number of mapping entries in PDO mapping objects (Set
sub-index 0 of object 0x1600h to 0x1603h/0x1A00h to Ox1A03h).

Set the assignment of the Sync manager and PDO (Set sub index 1
of object 0x1C12h and 0x1C13h)

Enable the assignment of the Sync manager and PDO (Set sub index
0 of object 0x1C12h and 0x1C13h to 1).

Over again open PDO assignment function (set the sub-index O of
0x1cl12 and Ox1cl13 into 1)

3.5 Emergency message

When the servo drive generates an alarm, Coe will activate an
emergency message and inform consumers the current servo drive
model number and error code.
Emergency message structure:

6 bytes 2 bytes 2 bytes 1 byte 5bytes 1...n bytes
| Mailbox Header | CoE Header | ErrorCode | Error Register | Data | Datal |
AN N\ )
h'd e Y
Standard data frame head Standard CANopen urgent event message Optional
Byte 0 1 2 3 4 ‘ 5 | 6 | 7
Data Emergency Error Reserved Manufacturer Specific Error Field
Error Code Register ProNet Reserved
(Object Alarm/Warning
1001h) Code

13
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Chapter 4 Network synchronization based on distributed clocks

Any slave in the EtherCAT network can be used as reference clock
for the whole network. It provides system time. And the distribute
clock in slave device synchronizes with the reference clock. It
enables slave’s local application to synchronize with reference clock
events.
EC-netX50 model achieves the synchronous mode as following.
Switching synchronous mode can be controlled by synchronous
control register (ESC 0x980 and 0x981).

e Free-Run mode (ESC register 0x981: 0x980 = 0x0000)
In this mode, local application cycle, communication cycle and
master cycle is independent.
DC mode (ESC register 0x981: 0x980 = 0x0300)
In this mode, local application is synchronous with Sync0.

PDO
Index Sub Name Access . Type Value
Mapping
Sync Manager channel 2 (process data output) Synchronization
Current status of
DC mode
Synchronization 0: Free-run
1 RO No UINT
type 2: DC Mode
(Synchronous
with Sync0)
0x1C32
SyncO event cycle
[ns]
(The value is set by
2 Cycle time RO No UINT master via ESC
register.)
range: 125000*n (n
=2-16) [ns]
Sync Manager channel 3 (process data input) Synchronization
125000*n (n =
0-63) [ns]
Range: 0 to (SyncO
event cycle -
3 Shift time RW No UINT | 125000) [ns]
0x1C33 )
Time between
SyncO event and
the Inputs
Latch.
Calc and copy
6 ) RO No UINT -
time

14
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Time schedule figure in DC mode is as follows:

Master application task Master application task Master application task
Master
Network
Frame ‘ U Frame ‘ V] Frame ‘ u
e = -
(1C32:06)
Slave 0 u v
Synco Sync0
Event Event
Cycle time (1C32:02) Ml Cycle time (1C32:02) oy Cycle time (1C32:02) .
Py ghift time (1c33:o§;‘ Catcand Copy Time
1C33:06)
output Input
valid latch

Time schedule figure in DC mode

15
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Chapter 5 CiA402 device protocol

ProNet’s device control is used mainly to achieve the motion control
in different control modes. The master controls the servo drive
through control word and knows the status of the servo drive by
reading the servo drive’s status word.

5.1 CANopen over EtherCAT(CoE) state machine

Power
Disabled

Not Ready to
Switch On

Fault
Reaction

1 .
Active

v

Switch On
Disabled

Ready to
Switch On

I A

9 4 |
8 Switched
On

Enabled

T
4
v I .
. Operation 11— QUICk.StOp
— Enable l—16— Active

-
|
|
|
|
T

Power
|
|
|
|
|
|
|

1

CANopen state machine

As above, the state machines could be divided into 3 parts: “power
disabled”, “power enabled” and “fault’. All the states will be into
“Fault” status after alarm. After power enabled, servo drive will finish
initiating and then enter SWITECH_ON_DISA status. Now we could
configure the servo drive, for example, set the working mode of the
servo drive as profile position mode.
At this time, the main power supply is still shut down and the servo
motor is now excitated. After the state transition 2, 3 and 4, the servo
16
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drive will be in OPERATION ENABLE mode. At this time, the main
power will be switched on and servo drive starts to control the servo
motor according to the configured working mode. So, before this
state, we must ensure the servo drive’s parameters are correct. State
Transition 9 will be used to shut down the main power supply. Once
alarm happens to the servo drive, the servo drive’s state will be in
FAULT state.

States Description
Not Ready to Switch On Servo drive is initiating.
Switch On Disabled Initiation completed.

. Servo drive enters Switch On state. The servo motor is not
Ready to Switch On
servo-on yet.

Switched On Servo drive ready and main power is on

Servo on and control the servo motor according to the control

Operation Enable
mode.

Quick Stop Active Servo drive stops in pre-defined method

) . Servo drive detects alarm and stop according to pre-defined
Fault Reaction Active o
method. Servo motor is still on.

Fault Servo off

5.2 Parameters for device control

Index Object Name Type Attr.
6040 y, VAR Controlword UINT16 RW
6041 4, VAR Statusword UINT16 RO
605A 1 VAR Quick stop option code INT16 RW
605B |, VAR Shutdown option code INT16 RW
605C j VAR Disabled operation option code INT16 RW
605D y VAR Halt option code INT16 RW
605E |, VAR Fault reaction option code INT16 RW

17
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5.2.1 controlword

Index 6040 4,
Name Control word
Object Code VAR

Data Type UINT16
Access RW

PDO Mapping | YES

Units -

Value Range -

Default Value | 0

Control word bit description:

15 1" 10 9 8 7 6 4 3 2 1 0
manufap!urer reserved | halt Fault Operatior‘w‘ Enab]e Quick | Enable | Switch
specific reset | mode specific | operation stop | voltage on

Bit0 ~ 3 and Bit7:
The transmission of state machine will be triggered by the command

composed by these 5 bits.

Device control command list

Command | Bit of the controlword
Fault Enable Quick Enable Switch Transitions
reset operation stop voltage on
Shutdown 0 X 1 1 0 2,6,8
Switch on 0 0 1 1 1 3*
Switch on 0 1 1 1 1 3
Disable 0 x x 0 x 7,9,10,12
voltage
Quick stop | 0 X 1 x 7,9,10,11
Disable 0 1 1 5
operation
Enable 0 1 1 1 1 4,16
operation
Fault reset J_ X X x x 15

Note: X means this bit could be ignored.

Bit4, 5,

6,

In different control mode, these 3 bits’ definition will be different.

18
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Control mode
Bit
profile position mode profile velocity mode homing mode
New set point reserved Start homing operation
Change set immediately reserved reserved
abs/rel reserved reserved
Bit8:

Halt. Set to 1 means servo motor stops according to the value of 605D.

The other bits: All reserved.

5.2.2 statusword

Index 6041 y,
Name statusword
Object Code VAR

Data Type UINT16
Access RO

PDO Mapping | YES

Units --

Value Range --

Default Value | --

Statusword bit introduction is as below

bit introduction

Ready to switch on

Switched on

Operation enabled

Fault

Voltage enabled

Quick stop

Switch on disabled

Warning

Reserved

© |0 (N o |0 (&~ W N (kO

Remote

10 Target reached

11 Internal limit active

Operation mode specific

14 Reserved

19
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Bit0 ~ 3, Bit5 and Bit6:

bit

introduction

15

Homeflag (Absolute servo drive saves

when power off)

The combination of these bits represents the status of the servo drive

Value(binary)

State

XXXX XXXX XOxx 0000

Not ready to switch on

XXXX XXXX X1xx 0000

Switch on disabled

XXXX XXXX X01x 0001

Ready to switch on

XXXX XXXX X01x 0011

Switched on

XXXX XXXX X01x 0111

Operation enabled

XXXX XXXX X00x 0111

Quick stop active

XXXX XXXX XOxx 1111

Fault reaction active

XXXX XXXX XOxx 1000

Fault

Bit4: Voltage enabled
When this bit is 1, it means the main power is on.
Bit5: Quick stop
When this bit is 0, it means the servo drive will stop the servo motor
according to the configuration(605A n: quick_stop_option_code)
Bit7: Warning
When the bit is 1, it means the servo drive detects alarm.
Bit9: Remote
The bit always is 1, it means Controlword can be deal with.
Bit10: Target reached
In different control mode, this bit has different meanings.

In PP/PV/PT/CSP/CSV/CST mode, when the set value is reached, this bit will be set
as 1. When Halt is activated and speed decreases to zero, this bit will be set as 1.
In HM mode, when homing is completed, this bit will be set as 1. When Halt is
activated and speed decreases to zero, this bit will be set as 1.

Bit11: Internal limit active
When this bit is 1, it means that the internal torque has surpassed the set
value, or machine has run into external positive /negative limit switch.
Bit12, 13:
These two bits in different control mode have different meaning.

Control mode
Bit

profile position mode profile velocity mode homing mode
12 Set-point acknowledge Speed Homing attained
13 Following error Max slippage error Homing error

Bit15: Homeflag

20
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When absolute servo drive Pn002.2 is 0,this bit is effective. When this bit is 1,it
means homing is completed and save when power off.

The other bits: All reserved

5.2.3 shutdown_option_code

When Operation Enable mode is transit to Ready to Switch On status,
Shutdown_option_code will be used to define how to stop the servo motor.

Index 605B j,
Name Shutdown option code
Object Code VAR
Data Type INT16
Access RW
PDO Mapping NO
Units -
Value Range 0,1
Default Value 0
value Introduction
0 Servo drive is OFF. Servo motor will stop according to Pn004.0.

After the servo motor decelerates and stops according to 0x6084, the servo

excitation signal will be shut down.

5.2.4 disable_operation_option_code

When the status of Operation Enable transits to Switched On status,
disable operation_option_code will decide how to halt.

Index 605C y,

Name Disable operation option code
Object Code VAR

Data Type INT16

Access RW

PDO Mapping NO

Units -

Value Range 0,1

Default Value 0
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Value Introduction

0 Servo drive is OFF. Servo motor will stop according to Pn004.0.

After the servo motor decelerates and stops according to 0x6084, the servo

excitation signal will be shut down.

5.2.5 quick_stop_option_code

When the Operation Enable status transits to Quick Reaction
Active status, quick_stop_option_code will define how to stop.

Index 605A j,
Name quick_stop_option_code
Object Code VAR
Data Type INT16
Access RW
PDO Mapping NO
Units --
Value Range 0,1,2,5,6
Default Value 0
Value | Introduction
0 Servo drive is OFF. Servo motor will stop according to Pn004.0.
1 After the servo motor decelerates and stops according to 0x6084, the servo excitation
signal will be shut down.
) After the servo motor decelerates and stops according to 0x6085, the servo excitation
signal will be shut down.
5 After the servo motor decelerates and stops according to 0x6084, it will still stay in
QuickStop status.
6 After the servo motor decelerates and stops according to 0x6085, it will still stay in
QuickStop status.

5.2.6 halt_option_code

When bit8 of Controlword is 1, halt option code will define how to
halt. .
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Index 605D

Name halt_option_code

Object Code VAR

Data Type INT16

Access RW

PDO Mapping NO

Units --

Value Range 1,2

Default Value 0
Value | Introduction
1 Servo motor decelerates and stops according to 0x6084.
2 Servo motor decelerates and stops according to 0x6085.

5.2.7 fault_reaction_option_code
When it alarms, fault_reaction_option_code will decide how to

halt. .
Index 605D y,
Name fault_reaction_option_code
Object Code VAR
Data Type INT16
Access RW
PDO Mapping | NO
Units --
Value Range 0
Default Value | 0
Value Introduction
0 Servo drive is OFF. Servo motor will stop according to Pn004.0.

5.3 Control mode

ProNet servo drive supports 8 control modes:

Homing mode
Profile position mode
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Profile velocity mode

Profile torque mode

Interpolated position mode

Cyclic synchronous position mode

Cyclic synchronous velocity mode (ProNet-oooEG-EC only)

Cyclic synchronous torque mode

Touch probe function

Torque limit function

This chapter will mainly describe these 8 control methods as
above.

5.4 Control mode parameters

Index Object Name Type Attr.
6060 VAR modes_of_operation INT8 RW
6061 p VAR modes_of_operation_display INT8 RO

modes_of_operation
Servo drive’s control mode is defined by modes_of operation.

Index 6060 p
Name modes_of_operation
Object Code VAR
Data Type INT8
Access RW
PDO Mapping YES
Units -
Value Range 1,3,4,6,7,8,9,10
Default Value 1
Value Introduction

Not any control mode

PROFILE POSITION MODE

PROFILE VELOCITY MODE

PROFILE TORQUE MODE

HOMING MODE

INTERPOLATED POSITION MODE
CYCLIC SYNCHRONIZATION POSITION
CYCLIC SYNCHRONIZATION VELOCITY MODE
(ProNet-oooEG-EC only)

10 CYCLIC SYNCHRONOUS TORQUE MODE
24

w0 |N O ([~ W |~ (O




ESTUN EtherCAT User's Manual

modes_of_operation_display
Servo drive’'s current control mode could be read from the
modes_of operation_display.

Index 6061

Name modes_of_operation_display
Object Code VAR

Data Type INT8

Access RO

PDO Mapping YES

Units -

Value Range 1,3,4,6,7,8,9,10

Default Value 1

Note: Only through the parameters of modes_of_operation_display, we could get the
control mode of the servo drive.

5.5 Homing mode

ProNet servo drive now supports multiple homing methods. Clients
could choose the homing method that suits the motor type and
application.

Clients can set homing method, homing speed and acceleration.
After the servo drive finds the reference point, we could also set the
distance between homing position and reference point as much as
the value defined by home_offset (607C ).

Controlword (6040,)

Statusword (6041;,)

\J

Homing Method (6098;)

Homing speeds (6099,) Position actual value (6064n)
>

Homing acceleration(609A,)

Velocity actual value (606C;)
Homing Function »

Homing offset (607C;)

Torque actual value (6077,) »-

Modes of operation (6060},)
>

Modes of operation display (6061k)
Pn207 (Stopper torque) g

Pn208 (Blocking time)
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5.5.1 Control word

15~9 8 7~5 4 3~0

* Halt * Homing operation start *

*: please refer to previous chapters

Name Value | Description

0 Homing mode inactive

0 — 1 | Start homing mode

Homing operation start

1 Homing mode active
1— 0 | Interrupt homing mode
Halt 0 Execute the instruction of bit 4
al
1 Stop axle with homing acceleration
5.5.2 State word
15 14 | 13 12 11 | 10 9~0

Homeflag | * homing_error | homing_attained | * target_reached | *

*: Please refer to the previous chapters

Name Value | Description
0 Halt = 0: Home position not reached
Target Halt = 1: Axle decelerates
reached 1 Halt = 0: Home position reached
Halt = 1: Axle has velocity 0
. . 0 Homing mode not yet completed
Homing attained - -
1 Homing mode carried out successfully
0 No homing error
. Homing error occurred;
Homing error . .
1 Homing mode carried out not successfully;
The error cause is found by reading the error code
Homeflag* 0 Home position not find
1 Home position has found (only for absolute encoder)

*: only for absolute encoder servo drive.

5.5.3 Parameters related to homing mode

Index Object Name Type Attr.
607C y VAR home offset INT32 RW
6098 |, VAR homing_method INT8 RW
6099 ARRAY homing_speeds UINT32 RW
609A |, VAR homing_acceleration INT32 RW
3049, VAR Pn207 (stopper torque) UINT16 RW
304A VAR Pn208 (blocking time) UINT16 RW
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home_offset

Home_offset defines the distance between home position and zero
position. If 607C is set to 0, the home position coincides in zero
position. If 607C is not set to 0, the home position is mechanical
home= mechanical zero +607C;,. When homing has completed, the
value of actual position 0x6064 is the value of 607C(home_offset).

Home Zero
Position Position

| home_offset |
| ”]

Homing mode

Y

Index 607C j,

Name home_offset

Object Code VAR

Data Type INT32

Access RW

PDO Mapping | YES

Units position units

Value Range --

Default Value | 0

homing_method
There are 4 signals as homing signals: positive limit switch, negative
limit switch, reference switch and Zero impulse (C pulse) .
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Index 6098 |,

Name homing_method

Object Code VAR

Data Type INT8

Access RW

PDO Mapping | YES

Units -

Value Range 1,2,3,4,5~14*17,18,19,20,21~30*,33~34*35,-1~-4*

Default Value

1

*: only for ProNet-oooEG-EC.

homing method table

Method Direction Target position Refere'nce DS402
Position

1 Negative NOT Zero impulse 1
2 Positive POT Zero impulse 2
3 Negative Reference switch Zero impulse 3
4 Positive Reference switch Zero impulse 4
5 Negative Reference switch Zero impulse 5
6 Positive Reference switch Zero impulse 6
7 Positive Reference switch Zero impulse 7
8 Positive Reference switch Zero impulse 8
9 Positive Reference switch Zero impulse 9
10 Positive Reference switch Zero impulse 10
11 Negative Reference switch Zero impulse 11
12 Negative Reference switch Zero impulse 12
13 Negative Reference switch Zero impulse 13
14 Negative Reference switch Zero impulse 14
17 Negative NOT NOT 17
18 Positive POT POT 18
19 Negative Reference switch Reference switch 19
20 Positive Reference switch Reference switch 20
21 Negative Reference switch Reference switch 21
22 Positive Reference switch Reference switch 22
23 Positive Reference switch Reference switch 23
24 Positive Reference switch Reference switch 24
25 Positive Reference switch Reference switch 25
26 Positive Reference switch Reference switch 26
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27 Negative Reference switch Reference switch 27
28 Negative Reference switch Reference switch 28
29 Negative Reference switch Reference switch 29
30 Negative Reference switch Reference switch 30
33 Negative Current position Zero impulse 33
34 Positive Current position Zero impulse 34
35 - Current position Current position 35
-4 Positive Target torque Zero impulse Reserved
3 Negative Target torque Zero impulse Reserved
2 Positive Target torque Target torque Reserved
1 Negative Target torque Target torque Reserved

homing_speeds
Two kinds of speed are used in finding the reference position: The
speed to find reference position and the speed to find zero position.

Index 6099 |,
Name homing_speeds
Object Code ARRAY
No. of Elements | 2
Data Type INT32
Sub-Index 014
Name speed_during_search_for_switch
Object Code VAR
Data Type INT32
Access RW
PDO Mapping YES
Units speed units (0.1r/min)
Value Range --
Default Value 5000

29



ESTUN

EtherCAT User's Manual

Sub-Index 02

Name speed_during_search_for_zero
Object Code VAR

Data Type INT32

Access RW

PDO Mapping YES

Units speed units (0.1r/min)

Value Range -

Default Value

100

Pn207 (stopper torque)
Itis used for homing method -4. -3. -2. -1.When the drive hits an end
so that the torque set in Pn207 is reached for the blocking time set in
Pn208,movement in the opposite direction or makes the current
position for the origin.

Index 3049,

Name Pn207 (stopper torque)
Object Code VAR

Data Type UINT16

Access RW

PDO Mapping NO

Units 1% rated torque

Value Range 0-200

Default Value 20

Pn208 (blocking time)
It is used for homing method -4. -3. -2. -1.When the drive hits an end
so that the torque set in Pn207 is reached for the blocking time set in
Pn208,movement in the opposite direction or makes the current
position for the origin.
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Index 304An

Name Pn208 (Blocking time)
Object Code VAR

Data Type UINT16

Access RW

PDO Mapping NO

Units 0.125ms

Value Range 0-10000

Default Value 100

homing_acceleration

Acceleration and deceleration

homing_acceleration.

in homing are all defined by

Index 609A |,

Name homing_acceleration

Object Code VAR

Data Type INT32

Access RW

PDO Mapping | YES

Units acceleration units (0.1 r/min/s)

Value Range

Default Value

0

5.5.4 Homing method

Homing method 1: Use C pulse and negative limit switch
Servo drive needs to move at first toward negative direction fast till reaching the
negative limit switch and then decelerate till stop. And then, servo motor will be
bounced back slowly and find the target homing position. Under this homing method,
the target homing position is the first C pulse away from the limit switch.
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1

[ — |
o

Index Pulse I I

Negative Limit Swilch_'_l: :

Homing method 2: Use C pulse and positive limit switch
At first servo motor will move fast toward positive direction and decelerate to stop
after reaching the positive limit switch. And then servo motor will be bounced back
slowly to find homing position. Under this homing method, the target homing position
is the first C pulse away from the limit switch.

[ U {

L

Index Pulse I

Positive Limit Switch _._I—_

Homing method 3 and 4: Use C pulse and positive reference point limit switch
It is used that reference point limit switch is on positive direction and negative
direction is zero. That is on the end of movement positive direction. Servo drive’s
initial moving direction is relied on the status of reference point limit switch. The target
homing position is on the left side or right side of the reference limit switch. The
distance between the reference position switch and homing position is one C pulse.
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[ 1
-0
O

Index Pulse I

Home Switch

Homing method 5 and 6: Use C pulse and negative reference point limit switch
It is used that reference point limit switch is on negative direction and
positive direction is zero. That is on the edge of movement negative
direction. Servo drive’s initial moving direction is relied on the status
of reference point limit switch. The target homing position is on the
left side or right side of the reference limit switch. The distance
between the reference position switch and homing position is one C
pulse.

e -ﬂ
—o-

Index Pulse | |

Home Switch |

Homing method 7~10: Use C pulse, reference point limit switch and positive limit switch
It is used that reference point limit switch is in the middle. And homing
is according to C pulse, reference point limit switch and positive limit
switch. The final mechanical point is the position of C pulse.
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——f— I
l
]

Index Pulse | | 'y | |
: 7 :
Home Switch I lllj |
Positive Limit Switch . lllj . :

Homing method 11~14: Use C pulse, reference point limit switch and negative
limit switch
It is used that reference point limit switch is in the middle. And homing
is according to C pulse, reference point limit switch and negative limit
switch. The final mechanical point is the position of C pulse.

[ (e {

@J
- @ @—»
i .

Index Pulse | | |
ya
. . 7/ . .
Home Switch /’/’
Negative Limit Switch : : i

Homing method 17 ~ 30:Not use C pulse
Homing methods 17~30 are similar to method 1~14, but the target homing position is
not relied on C pulse any more but on the change of limit switch or reference point.
For example, as below, method 19 and method 20 are just similar to method 3 and
method 4.
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= . |

<O |
o
&

Home Switch

Homing method 33 and 34: Homing on the position on reaching C pulse from
current position
Homing method 33: The drive moves slowly into the negative direction, stops until
reaches C pulse. Homing method 34 is similar to method 34.

__%

Index Pulse | *

Homing method 35: Homing on the current position
In this method, the current position shall be taken to be the home position.

IS ]
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Homing method -4 Movement in positive direction, hitting an end and reversing
to travel, the target homing position is the first C pulse
In this method, the motor moves in positive direction. When it hits an end so that the
torque set in Pn207 is reached for the blocking time set in Pn208,movement in the
opposite direction, and the target homing position is the first C pulse.
A

I L 7 III il L i L 7 Vi i

A €

6@
A=

Index Pulse

Homing method -3 Movement in negative direction, hitting an end and reversing
to travel, the target homing position is the first C pulse
In this method, the motor moves in negative direction. When it hits an end so that the
torque set in Pn207 is reached for the blocking time set in Pn208,movement in the
opposite direction, and the target homing position is the first C pulse.

I il L III L il L ¥ L il L I

h g

L A

/

Index Puléc

Homing method -2:Movement in positive direction, hitting an end, makes the
current position for the origin.
In this method, the motor moves in positive direction. When the drive hits an end so
that the torque set in Pn207 is reached for the blocking time set in Pn208,and makes
the current position for the origin.

I 7/ 7 III T Fi 7 Vi T Fi 7 Vi I
-2)—>

Homing method -1:Movement in negative direction, hitting an end, makes the
current position for the origin.
In this method, the motor moves in negative direction. When the drive hits an end so
that the torque set in Pn207 is reached for the blocking time set in Pn208,and makes
the current position for the origin.

o

=11
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5.6 Profile velocity mode
In the profile velocity mode, the speed is output in accordance with
the acceleration and deceleration, until it reaches the target velocity.
The following figure shows the block diagram of the profile velocity

Velocity velocity LM“C]\”mrm
Limit . 00109
" : Velocity Torque

f—f| control |{—me| control
Acceleration

rc e Accelera 3 loop loop
Profile Deceleration (6084h)
e

Quick Stop Deceleration (6085h)

Quick Stop Option Code (605Ah)

Velocity
Trajectory
Generator

Torgue Actual Value (6077h)

Velocity Actual Value (606Ch) Velocity Electronic
Gear Ratio
(6094h:02/6094h:01)

Velocity Window (606Dh)

Velocity
Reached
Comparator

Target Reached Bit in Statusword (6041h)

Velocity Window time (606Eh)

Position Actual Value (6064h)

5.6.1 Control word

15~9 8 7~4 3~0
* Halt * *
*: Refer to previous chapters
Name Value Description
Halt 0 Execute the motion
1 Stop axle

5.6.2 State word

15~ 14 13 12 11 10 9~0
* MaxSlippageError Speed * Target reached *
*: Refer to previous chapters
Name Value Description
Target 0 Halt = O: Target velocity not reached
reached Halt = 1: Axle decelerates
1 Halt = O: Target velocity reached
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Halt = 1: Axle has velocity 0
Speed 0 Speed is not equal 0
1 Speed is equal 0
Max slippage | O Maximum slippage not reached
error
1 Maximum slippage reached

5.6.3 Parameters related to velocity mode

Index Object Name Type Attr.
6069 VAR velocity_sensor_actual_value INT32 RO
606B VAR velocity demand_value INT32 RO
606C j VAR velocity actual_value INT32 RO
606D j VAR velocity window UINT16 RW
606E VAR velocity_window_time UINT16 RW
606F VAR velocity_threshold UINT16 RW
6070 y, VAR velocity _threshold_time UINT16 RW
60FF j, VAR target_velocity INT32 RW

velocity_sensor_actual_value
The master could read velocity_sensor_actual_value to know the
current velocity. The parameter’s unit is internal speed unit.

Index 6069 p,

Name velocity_sensor_actual_value
Object Code VAR

Data Type INT32

Access RW

PDO Mapping YES

Units speed units (0.1 r/min)

Value Range -

Default Value -

velocity_demand_value

Master can read velocity demand_value to know the current
reference speed value of the servo drive. The unit of this parameter is
user’s velocity unit.
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Index 606B |,

Name velocity_demand_value
Object Code VAR

Data Type INT32

Access RO

PDO Mapping YES

Units speed units (0.1 r/min)
Value Range -

Default Value -

velocity_actual_value

The master can read velocity _actual _value to know the current
velocity of the servo motor. The unit of this parameter is user’s
velocity unit.

Index 606C n

Name velocity_actual_value
Object Code VAR

Data Type INT32

Access RO

PDO Mapping YES

Units speed units (0.1 r/min)
Value Range --

Default Value -

velocity_window

The difference between velocity_actual_value (606C 1) and
target_velocity (60FF ) is defined as actual velocity error window. If
the actual velocity error window is always smaller than
velocity_window (606D ;) within the time set by
velocity_window_time(606E ), then bit 10 of status word
(target_reached) will be set as 1 to indicate that the set velocity has
been reached.
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Index 606D h

Name velocity_window
Object Code VAR

Data Type UINT16

Access RW

PDO Mapping YES

Units speed units (0.1 r/min)
Value Range --

Default Value 20

velocity_window_time
Velocity window comparator is composed of velocity_window_time
and velocity window.

Index 606E |,

Name velocity_window_time
Object Code VAR

Data Type UINT16

Access RW

PDO Mapping YES

Units ms

Value Range -

Default Value 0

velocity_threshold
Velocity_threshold indicates a range close to zero speed in order to
define if the servo motor has already stopped.
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Index 606F ,

Name velocity_threshold
Object Code VAR

Data Type UINT16

Access RW

PDO Mapping YES

Units speed units (0.1 r/min)
Value Range --

Default Value 10

velocity_threshold_time

Velocity_threshold_time is used to set the shortest time when servo
motor’s speed is under velocity threshold. The unit is: ms. When the
time that servo motor’s speed is lower than the threshold is more
than velocity_threshold_time, status word bit 12(speed is zero) will

be set as 1.
Index 6070 y,
Name velocity_threshold_time
Object Code VAR
Data Type UINT16
Access RW
PDO Mapping YES
Units ms
Value Range -
Default Value 0

target_velocity

Target_velocity is reference speed.
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Index 60FF

Name target_velocity

Object Code VAR

Data Type INT32

Access RW

PDO Mapping YES

Units speed units

Value Range --

Default Value 0

5.7 Profile position mode

In the profile position mode, the motor position is controlled in
accordance with the target position, target velocity , acceleration and
deceleration, until it reaches the target position.

The following figure shows the block diagram of the profile position
mode.

Target Position (607Ah) Posit Position Electronic
— | Position Gear Ratio -
Software Position Limit (6070h) Limit (6093h:01/6093h:02)

» 93 93h:02

Velocity Velocity Electronic
i Gear Ratio B
) (6094h:01/6094h:02)

Position Velocity Torque
- control Hml control [ control [ Motor
loop Loop laop

Profile Acceleration (6083h »- Acceleration
. Generator
Profile Deceleration (6084h) Acceleration Electronic Gear
2 > S
Linit Ratio
Quick Stop Deceleration (6085h) (6097h:01/6097h:02)

Controlword (6040h)
Quick Stop Option Code (605Ah)

Motion profile type (6086h) |

Torque Actual Value (6077h)

. Velocity Electronic
Velocity Actual Value (606Ch) G .
- Gear Ratio
(6094h:02/6094h:01)

N Position Electronic
Position Actual Value (6064h) O o Rt Position Actual Internal Value (6063h)
(6093h:02/6093h:01)

Position Electronic
Gear Ratio
(6093h:02/6093h:01)

Following errror actual value (60F4h)

Following Error Window (6065h)

Following Error in
Statusword (6041h)

Following Window Timeout (6066h) *

Position window time(6068h)

Position Electronic
Gear Ratio

Position
Reached
(6093h:01/6093h:02) Comparator

_glarget Reached Bit in Statusword (6041h) ‘

Position Window (6067h)
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5.7.1 Control word

15~9 | 8 7

6

5 4

* Halt | *

abs / rel

change set immediately | New set-point | *

*: Please refer to previous chapters

Name Value | Description
New Set-point 0 Does not assume target position
1 Assume target position
Change set 0 Finish the actual positioning and then start the next
immediately positioning
1 Interrupt the actual positioning and start the next positioning
Abs/rel 0 Target position is an absolute value
1 Target position is a relative value
Halt 0 Execute positioning
1 Stop axle with profile deceleration (if not supported with
profile acceleration)
5.7.2 State word
15~14 | 13 12 11 | 10 9~0
* Following error | Set_point acknowledge | * Target reached | *

*: please refer to previous chapters

N-ame Value | Description
0 Halt = 0: Target position not reached
Halt = 1: Axle decelerates
Target reached —
1 Halt = 0: Target position reached
Halt = 1: Velocity of axle is O
. Trajectory generator has not assumed the positioning values
Set-point 0

(yet)

acknowledge

Trajectory generator has assumed the positioning values

No following error

Following error

Following error

5.7.3 Parameters related to position control

Index | Name Type Attr. | PDO Mapping | M/O
6040, | Control word UINT16 | RW | YES M
6041, | Statusword UINT16 | RO YES M
607A, | target_position INT32 RW YES M
607Dy | Software_position_limit INT32 RW NO (@]
6081, | profile_velocity UINT32 | RW YES M
6082, | end_velocity UINT32 | RW YES (@]
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Index | Name Type Attr. | PDO Mapping | M/O
6083, | profile_acceleration UINT32 | RW YES (@]
6084, | profile_deceleration UINT32 | RW YES (@]
6085, | quick_stop_deceleration | UINT32 | RW YES [e)
6086, | motion_profile_type INT16 RW YES M

target_position

Target_position is reference position and this position could be an
incremental value or an absolute value. It is up to bit6é of control word.

Index 607A

Name target_ position
Object Code VAR

Data Type INT32

Access RW

PDO Mapping | YES

Units position units
Value Range -

Default Value | 0

profile_velocity

Profile_velocity is the speed that the servo motor could finally reach
after acceleration.

Index 6081 y,

Name profile_velocity
Object Code VAR

Data Type UINT32

Access RW

PDO Mapping | YES

Units speed units (0.1 r/min)
Value Range --

Default Value | 0

end_velocity
End_velocity

is the speed when servo motor

reaches the

target_position. Normally we set this value as 0 in order to stop the
servo motor when the servo motor reaches the requested position.
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But in continuous multiple position, this value could be set as a
non-zero value.

Index 6082 p,

Name end_velocity

Object Code VAR

Data Type UINT32

Access RW

PDO Mapping | YES

Units speed units (0.1 r/min)
Value Range --

Default Value | 0

profile_acceleration
Profile_acceleration is the acceleration speed before reaching the

target position.

Index 6083

Name profile_acceleration

Object Code VAR

Data Type UINT32

Access RW

PDO Mapping | YES

Units acceleration units (0.1 r/min/s)
Value Range --

Default Value | 100000 R/10min/s

profile_deceleration
Profile_deceleration is the deceleration speed before reaching the
target position.
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Index 6084 ,,

Name profile_deceleration

Object Code VAR

Data Type UINT32

Access RW

PDO Mapping YES

Units acceleration units (0.1 r/min/s)
Value Range -

Default Value

100000 R/10min/s

quick_stop_deceleration

Quick _stop deceleration is the deceleration speed in Quick Stop.

Index 6085 j,

Name quick_stop_deceleration
Object Code VAR

Data Type UINT32

Access RW

PDO Mapping YES

Units acceleration units (0.1 r/min/s)

Value Range

Default Value

200000 R/10min/s

motion_profile_type

Motion_profile_type is used to select the motion curve. Now we
only support trapezoid speed curve and S speed curve.
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Index 6086 h
Name motion_profile_type
Object Code VAR
Data Type INT16
Access RW
PDO Mapping YES
Units -

0: trapezoid speed curve
Value Range 2: S speed curve
Default Value 0

profile_jerkl

Profile_jerkl is used to set the jerk of speed profile. The value is

more smaller,the speed changing is more smooth.

Index 60A4 -01h

Name profile_jerkl

Object Code VAR

Data Type UINT32

Access RW

PDO Mapping YES

Units jerk units

Value Range 1-20

Default Value 5pulse/(s*100us*100us)

5.7.4 Function description

There are two methods to allocate a reference position.

Single step setting:

After reaching the target position, servo drive will inform the master

that Reach the target position. And the servo drive will start new

motion after getting new target position. Before getting the new

reference position, the velocity of the servo motor is zero.

Continuous setting:

After reaching the target position, the servo motor will keep moving

toward next target position which is set in advance. In this way, the

servo motor could move continuously without pause. Between two
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reference positions, the servo motor doesn’t need to decelerate to
zero.

Above two methods could be switched to each other by using control
word bit 4, bit 5 and statues word bit 12 (set_point_acknowledge) in
real time. Through handshaking mechanism, we could pause the
position control in the process and use these bits above to reset the
target position and then re-active and operate.

Single step setting procedure:

At first, set the NMT status into Operational and set the control mode parameter
(6060 y,) as 1.

According to the actual demand, we could set the target position (target_positon:
607A ) and so on.

We need set bit4 (new_set_point) of the control word as 1, bit 5
(change_set_immediately) as 0, bit 6 (absolute/comparative) should be
determined by whether the reference target position is an absolute value or a
comparative value.

We use bitl2 (set_point_acknowledge) of the status word to configure the servo
drive acknowledge mechanism. And then we start to operate position control.

After reaching the target position, servo drive will need to respond through bit 10
(target_reached) of the status word. And then servo drive will follow the
program to keep moving or accept new target position.

A Velocity

A 72 Huhane

| I I
t t, t, Time

Continuous step setting procedure:

1 Atfirst, we need to set NMT status into operational and set control mode
(6060 1) as 1. According to actual demand, we need to set the first target
position (target_position: 607A ), target speed, acceleration/deceleration
and other relevant parameters.

Set bit 4 (new_set_point) of control word as 1. Set bit 5
(change_set_immediately) as 0. Set bit6 (absolute/comparative) according
to the type of object position.
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Set bit 12 (set_point_acknowledge) of the status word and then start to operate
position control.

Set the second target position (target_position: 607A ), target speed,
acceleration/deceleration speed.

Set bit4 (new_set_point) as 1, bit 5 (change_set_immediately) as 0. Set Bit6
(absolute/comparative) according to the target position type.

After reaching the first target position, the servo drive will not stop and keep
moving toward the second target position. After reaching the second target
position, the servo drive will respond through status word bit 10
(target_reached). And then the servo motor will follow the program to keep
moving or accept new target position.

A Velocity

v,— ----

\/

t t, t, Time

5.8 Interpolation position mode
5.8.1 Control word

15~9 | 8 716 |54 3~0
* Halt | * | * | * | Enable ip mode *
*: please refer to previous chapters
Name Value | Description
. 0 Interpolated position mode inactive
Enable ip mode _ !
1 Interpolated position mode active
0 Execute the instruction of bit 4
Halt
1 Stop axle
5.8.2 State word
15~14 | 13 | 12 11 | 10 9~0
* * ip mode active | * Target reached | *

*: please refer to previous chapters
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Name Value Description
Target 0 Halt = 0: Target position not (yet) reached
reached Halt = 1: Axle decelerates
1 Halt = O: Target position reached
Halt = 1: Velocity of axle is 0
ip mode 0 Interpolated position mode inactive
active 1 Interpolated position mode active

5.8.3 Parameters related to interpolation position control

Index Object Name Type Attr.
60CO h VAR Interpolation sub mode select INT16 RW
60C1 h ARRAY Interpolation data record INT32 RW
60C2 h RECORD Interpolation time period RW

Interpolation sub mode select

Interpolation sub mode select is used to select the method of
interpolation under IP control.

ProNet servo drive only offers linear interpolation.

Index 60COh

Name Interpolation sub mode select

Object Code VAR

Data Type INT16

Access RW

PDO Mapping | NO

Value Range 0

Default Value | 0

Comment 0: Linear interpolation

Interpolation data record

Interpolation data record is used to reserve interpolation potion data.
Our servo drive’s interpolation command only uses the first data
whose subindex is 1.
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Index 60C1h

Subindex 0

Object Code ARRAY

Data Type INT32

Access RO

PDO Mapping | YES

Value Range INT8

Default Value | 2

Comment number of entries
Index 60C1h
Subindex 1

Object Code ARRAY

Data Type INT32

Access RW

PDO Mapping | YES

Value Range INT32

Default Value | 0

Comment the first parameter of ip function
Index 60C1h
Subindex 2

Object Code ARRAY

Data Type INT32

Access RW

PDO Mapping | YES

Value Range INT32

Default Value | 0

Comment The second parameter of ip function

Interpolation time period
Interpolation time period is used to reserve the time data of
interpolation position.
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Index 60C2h
Subindex 0
Object Code RECORD
Data Type INT8
Access RO
PDO Mapping | NO
Value Range 2
Default Value | 2
Comment number of entries
Index 60C2h
Subindex 1
Object Code
Data Type UINT8
Access RW
PDO Mapping | YES
Value Range 0~255
Default Value | 1
Comment Interpolation time units
Index 60C2h
Subindex 2
Object Code
Data Type INT8
Access RW
PDO Mapping | YES
Value Range -4~0
Default Value | -3
Comment Interpolation time index
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5.9 Profile torque mode

Profile torque mode operates the controller outputs a target torque.
Servo drive outputs signal to control the motor according to the target
torque and acceleration. Speed limit is 607F.

The following figure shows the block diagram of the profile torque
mode.

Target Torque (6071h)

Torque Slope (6087h)

Torque
Torque Limit Values (60EOh, 60E1h) TO_TQ“C control - Motor
- Trajectory Loop \

Generator
Controlword (6040h)

A

Max Profile Velocity (607Fh) S

o Torque Actual Value (6077h)

g Target Reached Bit in Statusword (6041h) Torque Reached
- Comparator

Velocity Actual Value (606Ch)
-

 Position Actual Value (6064h)
-

5.9.1 Control word of profile torque mode

15~9 8 7~4 3~0
* Halt * *
* refer to previous chapters
Name Value Description
Halt 0 Execute the motion
1 Stop axle

5.9.2 Status word of profile torque mode

15~11 10 9~0

* Target reached *

*: refer to previous chapters
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Name Value Description
Target reached 0 ® Halt = 0: Target torque not reached
® Halt = 1: Axle decelerates
1 ® Halt = 0: Target torque reached
® Halt = 1: Axle has velocity 0

5.9.3 Relevant parameters of profile torque mode

Index Name Type Attr. PDO Mapping M/O
6071h Target_Torque INT16 RW YES M
6087, Torque_Slope UINT32 RW YES M
6077h Torque_Actual_Value INT16 RO YES M
607F Max profile velocity UINT32 RW YES (0]

Target_Torque

The object Target_Torque is store target torque set value.

Index 6071h

Name Target_Torque
Object Code VAR

Data Type INT16

Access RW

PDO Mapping | YES

Value Range

0-3000(1%orated torque)

Default Value

0

Torque_Slope

The object Torque_Slope determines the destination torque

acceleration to store.

Index 6087h

Name Torque_Slope
Object Code VAR

Data Type UINT16
Access RW

PDO Mapping | YES

Value Range

0-100000 (1%crated torque/s)

Default Value

100
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Torque_Actual Value

Index 6077h
Name Torque_Actual_Value
Object Code VAR
Data Type INT16
Access RO
PDO Mapping | YES
Value Range
Default Value
Max profile veloci
Index 607Fh
Name Max profile velocity
Object Code VAR
Data Type UINT32
Access RW
PDO Mapping | YES

Value Range

Default Value

Value set in Pn406

5.10 Cyclic synchronous position mode

Cyclic synchronous position mode is similar to position interpolation
mode. In this control mode, the master could offer extra speed and
torque to achieve speed and torque feed forward control. The
interpolation cycle time defines the time for target position updating.
In this case, interpolation cycle time is the same as sync time.
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Torque Offset (60B2h)

Velocity Offset (60B1h)

Target position
(607Ah) ——
Position Position ectronic
Software Position Limit 02 | ]
e (GO (6093h:01/6093h:02)
Position Velocity | ¥+ | Torque
- Position |{ | control control ()] control —{ otor
Profile Deceleration Trajectory loop Toop loop
(6084h) Aeceleration Generatar
B — > Acceleration Electronic Gear
Quick Stop Deceleration | Liit  [™] Ratio > Y
(6085h) (6097h:01/6097h:02)
Cycle Tine(1C32:02h) s
Controlword (6040h)
Quick Stop Option Code (605Ah)

'« Toraue Actual Value (6077h)

Velocity Electronic

g Velocity Actual Value (606Ch) Ratio

Gear Ra
(6094h:02/6094h:01)
N Position Electronic -
Position Actual Value (6064h) Position Actual Internal Value (6063h)
- Gear Ratio

‘ (6093h:02/6093h:01) ‘

Position Electronic **
Gear Ratio
(6093h:02/6093h:01)

Following errror actual value(60F4h)

Following Error Window (6065h)

Following Window Timeout (6066h) *

Position window time (6068h)

. ) . Position Electronic
Position Window (6067h) Gonr Ratio
(6093h:01/6093h:02)

_glarset Reached Bit in Statusword (6041h) ‘

Position
Reached
Comparator

Refer to the objects are as follows:

Index | Name Type Attr. | PDO Mapping | M/O
6040, | Controlword UINT16 | RW YES M
6041, | Statusword UINT16 | RO YES M
6064, | Position actual value INT32 RO YES M
607A, | target_position INT32 RW YES M
607Dy, | Software position_limit INT32 RW NO (o]
6085, | quick_stop deceleration UINT32 | RW YES (@]
60B1, | Velocity offset INT32 RW YES (o]
60B2, | Torque offset INT16 RW YES O
60EQ, | Positive Torque Limit Value UINT16 | RW YES (o]
60E1, | Negative Torque Limit Value | UINT16 | RW YES @)

5.11 Cyclic synchronous velocity mode (ProNet-oooEG-EC only)

In cyclic synchronous velocity mode, the host controller give a target
speed value to the servo drive periodically. And the servo drive
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control the motor according to the target velocity value. The following
figure shows the control mode:

Target Velocity (60FFh) o | Velocity Electronic
Gear Ratio R

Max Profile Velocity (607Fh) (6094h:01/6094h:02) :

> Velocity Torque

» control —m control [—m{ Motor

Profile Deceleration (6084h) Accel loop loop

> Electrc ar Velocity
Quick Stop Deceleration (6085h) Ratio Limit

(6097h:01/6097h:02)

Quick Stop Option Code (605Ah) o

Cycle Time (1€32:02h)

Controlword (6040h) >

«a_Toraue Actual Value (6077h)

Velocity Actual Value (606Ch) ]'{ i
- ear Ratio

/6094h:01)

Position Actual Value (6064h)

Refer to the objects are as follows:

Index Object Name Type Attr.
6069 ,, VAR velocity_sensor_actual_value INT32 RO
606B |, VAR velocity_demand_value INT32 RO
606C y VAR velocity _actual_value INT32 RO
60FF, | VAR target_velocity INT32 RW

512 Cyclic synchronous torque mode

In cyclic synchronous torque mode, the host controller give a target
torque value to the servo drive periodically. And the servo drive
control the motor according to the target torque value. The following
figure shows the control mode:
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Target Torque (6071h)

Torque Limit Values (60EOh, 60Elh) Velocity Torque
»- Torque control control —————m{ Motor
Limit loop loop

Controlword (6040h)

v
v

A4

Max Profile Velocity (607Fh)

v

- Torque Actual Value (6077h)

Velocity Actual Value (606Ch)
-

Position Actual Value (6064h)

Refer to the objects as follows:

Index Name Type Attr. PDO Mapping M/O
6071, Target torque INT16 RW YES M
6077y Torque actual value INT16 RO YES M
60EO0x Positive Torque Limit Value UINT16 RW YES o
60E1, Negative Torque Limit Value UINT16 RW YES o

5.13 Touch Probe function

Touch probe function can store the location of the motor when the
trigger condition occurs. So controller can use the location to
calculate. Refer to the objects as follows:

Index | Name Type Attr. | PDO Mapping | M/O

60B8;,, | Touch Probe Function UINT16 | RW YES M

60B9, | Touch Probe Status UINT16 | RO YES M

60BA; | TouchProbePos1PosValue | INT32 RO YES M

6088, TouchProbeNeglPosValue INT32 RO YES M
(ProNet-oooEG-EC only)

60BC;, | TouchProbePos2PosValue | INT32 RO YES M
TouchProbeNeg2PosValue YES M

60BDy, INT32 RO
(ProNet-0ooEG-EC only)
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The application principle are as follows:

+ Single Trigger Mode (60B8h bit1 = 0, or bit9 = 0)
60BSh Bit 0
(BiL 8) _J

;
60B8h Bit 4 H
(Bit 12) _._l

.
4 Lalch start i
60BSh Bit 0 1

; \
. |
. |
(BL8) _ i ] -
60BSh Bit 1

(BiL9)

| - A
GOBA ;

§ e
(60BCh)

Latched position 1

Probe input |_| |1_| F|

+ Continuous Trigger Mode (60B8h bit1 =1, or bit9 = 1)
60BEh Bit 0
(Bit 8) _,j

60B8h Bit 4

H
:
Bit12) _Z_I
50BSh Bit 0 3
(Bit8) | i |
5088h Bit 1

(Bit 9) /"l

! ‘>< Latched position 3

o]

50BAN
(BOBCh)

7
! i
! .>< Latched position 1 ,>< Latched position 2 .>< Latched pasition 3
5 - :
H

50BSh Bit 7 o i“,»- Lo
Bl 15) pt i t
Probe input |_| 1-| F| |3_|
Touch Probe Function (0x60B8)

The object is configured to the touch probe function.
Index 60B8h

Name Touch Probe Function

Object Code VAR

Data Type UINT16
Access RwW
PDO Mapping | YES

Value Range 0-OxFFFF

Default Value | 0

Touch Probe Function (60B8h)
The definition of each bit is as follows:
‘ Bit ‘ Value ‘ Definition
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0 0 Switch off touch probe 1
1 Enable touch probe 1
1 0 Single trigger mode (Latches the position at the first trigger
event.)
1 Continuous trigger mode (.Latches the position every trigger
event.)
2 0 Triggers with touch probe 1 input
1 Triggers with encoder zero signal(phase-C)
3 0 Reserved
4 0 Switch off sampling at positive edge of touch probe 1
1 Enable sampling at positive edge of touch probe 1
5 0 Switch off sampling at negative edge of touch probe 1
1 Enable sampling at negative edge of touch probe 1
6,7 0 Reserved
8 0 Switch off touch probe 2
1 Enable touch probe 2
9 0 Single trigger mode (Latches the position every trigger event.)
1 Continuous trigger mode (Latches the position at the first trigger
event.)
10 0 Triggers with touch probe 2 input
1 Triggers with encoder zero signal(phase-C)
11 0 Reserved
12 0 Switch off sampling at positive edge of touch probe 2
1 Enable sampling at positive edge of touch probe 2
13 0 Switch off sampling at negative edge of touch probe 2
1 Enable sampling at negative edge of touch probe 2
14,15 0 Reserved

The terminals of probel input and probe2 input are allocated to CN1*
by Pn509 and Pn510. Specific content refers to appendix B.

* The terminals of probel input and probe2 input are allocated to
CN1_3 and CN1_4 by Pn209.(ProNet-oooEG-EC only)

Touch Probe Status(60B9y)
Touch Probe Status(60B9;,) shows the touch probe status.

Index 60B9h

Name Touch Probe Status

Object Code VAR

Data Type UINT16

Access RO

PDO Mapping | YES

Value Range —

Default Value | —

Touch Probe Status (60B9h)
The definition of each bit is as follows:
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Bit Value Definition
0 0 Switch off touch probe 1
1 Enable touch probe 1
1 0 Switch off sampling at positive edge of touch probe
1
1 Enable sampling at positive edge of touch probe 1
2 0 Switch off sampling at negative edge of touch probe
1
1 Enable sampling at negative edge of touch probe 1
3-5 0 Reserved
6,7 0 In continuous trigger mode, the numbers of

executions of touch probe 1 record by bité and bit7.
The numbers repeat between 0~3.

8 0 Switch off touch probe 2
1 Enable touch probe 2
9 0 Switch off sampling at positive edge of touch probe
2
1 Enable sampling at positive edge of touch probe 2
10 0 Switch off sampling at negative edge of touch probe
2
1 Enable sampling at negative edge of touch probe 2
11-13 0 Reserved
14,15 0 In continuous trigger mode, the numbers of

executions of touch probe 2 record by bitl4 and
bitl5. The numbers repeat between 0~3.

TouchProbePos1PosValue (60BAy)
TouchProbePosl1PosValue (60BA;) shows the location of the motor
when the positive edge of Touch Probel trigger condition occurs.

Index 60BAh

Name TouchProbePos1PosValue

Object Code VAR

Data Type INT32

Access RO

PDO Mapping | YES

Value Range —

Default Value | —

TouchProbeNeglPosValue (60BBy) (ProNet-oooEG-EC only)
TouchProbeNeglPosValue (60BBh) shows the location of the motor
when the negative edge of Touch Probel trigger condition occurs.
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Index 60BBh

Name TouchProbeNeglPosValue
Object Code VAR

Data Type INT32

Access RO

PDO Mapping | YES

Value Range —

Default Value | —

TouchProbePos2PosValue (60BCy)
TouchProbePos2PosValue (60BCy) shows the location of the motor
when the positive edge of Touch Probe2 trigger condition occurs.

Index 60BCh

Name TouchProbePos2PosValue
Object Code VAR

Data Type INT32

Access RO

PDO Mapping | YES

Value Range —_

Default Value | —

TouchProbeNeg2PosValue (60BDy) (ProNet-oocEG-EC only)
TouchProbeNeg2PosValue (60BD;,) shows the location of the motor

when the neg

ative edge of Touch Probe2 trigger condition occurs.

Index 60BDh

Name TouchProbeNeg2PosValue
Object Code VAR

Data Type INT32

Access RO

PDO Mapping | YES

Value Range —

Default Value | —
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Pn209. Pn210 (ProNet-oooEG-EC only)
Pn209 is Touch Probe input channel signal selection.
Pn210 is Touch Probe input signal filtering time.

5.14 Torque limit Function

The torque is limited by Ox60E0,0x60E1. The following figure shows
the block diagram of the torque limit function.

Torque — I I I Torgue limits

Torque

xG0EDh xB0ETh affset
Posifive Torque  Megative Torque
+

Limit Value Limit Value + Y
Position Velocity ¥ A~ _/_ Torque |'/ )
™ - control _.'\M‘i.;,l

Position demand value —— ey confrol

PosTorLimit(Ox60EOQ)
PosTorLimitL:positive torque limit,unit:0.1% rated torque

Index 60EOh

Name PosTorLimit

Object Code VAR

Data Type UINT16

Access RW

PDO Mapping | YES

Value Range 0-3000

Default Value | 3000

NegTorLimit(Ox60E1)
NegTorLimit: negative torque limit,unit: 0.1% rated torque
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Index 60E1h
Name NegTorLimit
Object Code VAR

Data Type UINT16
Access RW

PDO Mapping | YES

Value Range 0-3000
Default Value | 3000

5.15 Digital Input /Output

In some situations, some switches (such as the origin signal and limit
signal) are not sent to the servo drive directly, but sent by the host.
You need to use the object 60FE-01h (Physical outputs) to transfer
the relevant signals.

31...21 20

19 18

17

16 15...0

reserved

CN1 19

CN1 18

CNL 17

CN1 16

CN1 15 | reserved

Bit16-bit19 correspond to CNL1 interfaces. And only the bit of
bitmask(60FE:02h) is set to 1, the corresponding bit is effective. For
the bus transfer need, also need to enable bus transmission by

Pn512/Pn513.

Index 60FE p,

Name Digital outputs
Object Code ARRAY

No. of Elements | 2

Data Type UINT32
Sub-Index 01,

Name Physical outputs
Object Code VAR

Data Type UINT32
Access RW

PDO Mapping YES

Default Value 0
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Sub-Index 024
Name Bit mask
Object Code VAR
Data Type UINT32
Access RW
PDO Mapping YES
Default Value 0

If the host needs to monitor switch input signals of the servo drive,
the host can read the object 60FDh (Inputs Digital) to obtain. The
definition is as follows:

Bit Definition

0 Reverse overtravel switch
1 Forward overtravel switch
2 Reference point switch
3~15 Reserved

16 CN1_15

17 CN1_16

18 CN1_17

19 CN1_18

20 CN1_19

21 CN1_20

22~-31 Reserved

5.16 Absolute Encoder Setup(Fn010. Fn011)

Setting up the absolute encoder in the following cases.

-When starting the machine for the first time,set Pn002.2 to 0.

-When an encoder error alarm (A.45~A.48, A.51) is generated.
Please use the panel operator or bus in the servo drive for setup. Use

SDO to reset absolute encoder multiturn data and alarm as follows:
1. Writing 1 into 321B by SDO can enabled Fn010.

2. Writing 1 into 321C by SDO can enabled Fn011.

Note:

1. Encoder setup operation is only possible when the servo is OFF.
2. If the absolute encoder alarms(A.45~A.48, A.51) are displayed,
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cancel the alarm by using the same method as the setup. They
cannot be cancelled with the servo drive alarm reset input

signal(/ALM-RST).
3. Any other alarms that monitor the inside of the encoder should be
cancelled by turning OFF the power.

5.17 Conversion factors (factor group)

Servo controllers will be used in a huge number of applications: As
direct drive, with gear or for linear drives. To allow an easy
parameterization for all kinds of applications, the servo controller can
be parameterized in such a way that all values like the demand
velocity refer to the driven side of the plant. The necessary
calculation is done by the servo controller.

e

Factot Group \

User units

Position

position units

-
-4

Internal units

-

position factor

-

Increments

A

Velocity
. > . " 1R
speed units velocity factor — =0.1rpm
- - 10min
Acceleration
acceleration units acceleration factor 1R/10min =0.1rpm/s
- e}
The default setting of the Factor Group is as follows:
Value Name Unit Remark
o . |
Length position units Increments ncremepts ber
revolution *
Velocity speed units 1R /10min 0.1rpm
Acceleration Acciﬁ{:mn 1R/10min/s 0.1rpm/s
Jerk jerk units | pulse/(s*100us*100ps) | _ ~ange:1-20,more

smaller,more smooth
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* . Common incremental encoder: 10000P/R
Resolver: 65536P/R
17bit incremental encoder: 131072P/R
17bit absolute encoder: 131072P/R
20bit absolute encoder: 1048576P/R

5.17.1 Related parameters

Index Object Name Type Attr.
6093 h, ARRAY | position factor UINT32 RW
6094 ARRAY | velocity factor UINT32 RW
6097 ARRAY | acceleration factor UINT32 RW

5.17.2 Position factor

The object position factor converts all values of length of the
application from Position units into the internal unit increments
(encoder resolution equals 1 Revolution). It consists of numerator

and divisor:

Index 6093
Name position factor
Object Code ARRAY
No. of Elements 2

Data Type UINT32
Sub-Index 01y
Description numerator
Access RW

PDO Mapping YES
Units —

Value Range

D When power on, this value will be initiated to
efault Value
parameter Pn201

Sub-Index 024,
Description division
Access RW
PDO Mapping YES
Units —
Value Range —

When power on, this value will be initiated to

Default Value

parameter Pn202
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or

X in position_units (e.g. "mm")

To calculate the position factor the following values are necessary:

gear_ratio Ratio between revolutions on the driving side (RIN)
and revolutions on the driven side (ROUT).
feed_constant Ratio between revolutions on the driven side (ROUT)

and equivalent motion in position_units (e.g. 1 rev = 360°)

The calculation of the position_factor is done with the following equation:
numerator  gear_ratio *encoder_resolution

position factor =

division feed constant
Note:
Encoder type Encoder_resolution(Unit: Inc)
Common incremental encoder | 10000
Resolver 65535
17 bit encoder 131072
20 bit encoder 1048576
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5.17.3 Velocity factor

The object velocity factor converts all speed values of the
application from speed_units into the internal unit revolutions
0.1rpm. It consists of numerator and divisor

Index 6094 y
Name velocity factor
Object Code ARRAY
No. of Elements 2

Data Type UINT32
Sub-Index 01y
Description numerator
Access RW

PDO Mapping YES

Units —
Value Range —
Default Value 1
Sub-Index 02
Description division
Access RW

PDO Mapping YES
Units —
Value Range —
Default Value 1

In principle the calculation of the velocity factor is composed of two
parts: A conversion factor from internal units of length into
position_units and a conversion factor from internal time units into
user defined time units (e.g. from seconds to minutes). The first part
equals the calculation of the position_factor. For the second part
another factor is necessary for the calculation:

time_factor_v Ratio between internal and user
defined time units.

(z.B. 1 min =1/10 10 min)
gear_ratio Ratio between revolutions on the driving
side (RIN) and revolutions on the driven
side (ROUT).

Ratio between revolutions on the

driven side (ROUT) and equivalent

motion in position_units (e.g. 1 R =
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360°)

The calculation of the velocity factor is done with the following

equation:

velocity factor =

numerator _ gear_ratio * time_factor_v
division feed constant

5.17.4 Acceleration factor

The object acceleration_factor converts all acceleration values of
the application from acceleration_units into the internal unit
(0.1rpm), It consists of numerator and divisor:

Index 6097 n
Name acceleration factor
Object Code ARRAY
No. of Elements 2

Data Type UINT32
Sub-Index 01
Description numerator
Access RW

PDO Mapping YES

Units —
Value Range —
Default Value 1
Sub-Index 02
Description division
Access RW

PDO Mapping YES

Units —
Value Range —
Default Value 1

The calculation of the acceleration_factor is also composed of two
parts: A conversion factor from internal units of length into
position_units and a conversion factor from internal time units
squared into user defined time units squared (e.g. from seconds?2 to
minutes?2). The first part equals the calculation of the position_factor.
For the second part another factor is necessary for the calculation

time_factor_a

gear_ratio

Ratio between internal time units squared
and user defined time units squared
(z.B.: 1min® = 1min*min = 60s*1min
=60/10 10min/s)
Ratio between revolutions on the driving
side (RIN) and revolutions on the driven
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side (ROUT).

feed_constant Ratio between revolutions on the driven
side (ROUT) and equivalent motion in
position_units (e.g. 1 R = 360°)

The calculation of the acceleration_factor is done with the following

equation:

numerator _ gear_ratio * time_factor_a

division feed constant

acceleration factor =
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Chapter 6 EtherCAT communication example

In this example, we use Beckhoff TwWinCAT software as the real time
master. Please prepare as below before the test:

L] Identify the network interface model number and install the network
interface correctly.

e 2 Install Beckhoff TwinCAT software.

® 3 Copy the device description document (.XML document) to the
directory C:\TwinCAT\IO\EtherCAT. (You could contact Estun to have this
XML document)

[} Set drive’s parameter Pn006.0=4, select EtherCAT communication mode.

®  Pn704 can set the address (Station Alias) .

After finishing copying, reactivate TwinCAT software. Then TwinCAT will list an
ESTUN ProNet servo drive EtherCAT bus option.
And then please follow steps as below:
1 Use the right button of the mouse to single click /0O Device and choose
EtherCAT network adapter. Name it as Device 1.

., X#HS - TwinCAT System Nanager DEx
File Edit hctions Yiew Options Help
== LN R e GEr Y

SISTEM - Configuration
- Configuration
PLC - Configuration
= B4 1/0 - Conficuration

Device Type

&8 Mappings

10 T1/0 Lightbus
10 TI/0 Lightbus
10 TI/0 Li ghtbus
10 TI/0 Lightbus
10 TI/0 Li ghtbus
10 TI/0 Lightbus
8% Profibus IF
-

B8 paste Ctrl+y B

Insert Device X
BB Faste with Links ALtCerl4V

Type I/ Beckhoff Lightbus [

FC200x, FCI

C1220, ISA

Master ELET20, EtherCAT
C1200 @ Telegrams)
Master CXIS00-W200, FCI04
Slave CX1500-BZ00, PC104

Cancel

Target Type
@ PC onlv
O oK only
O BY onlv
[eFi1E

ocal (192.168.1.164. 1.1 [SNEPRIIR
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Use the right button of the mouse to single click Device 1 and add a slave ProNet
device.

M - TwinCAT Sys
Zile Edit petions Yiew Qptioms Help
0@ e & B LERONTEE X EA® @ EQallate" €0 2

General | Adapter | EtherCAT | Online | Cof - Drline
Davics 1 EeharCAT) 181
EthasCAT hdapter (irect Rods)

W Daleta Device

Ao I otine g
=8 R %3 Onlina Bload (Cenfig Hads oxly)
Online Belets Eenfig Aods osly) [ Dizailed Greste sbatsl]

B ort Buvice,

© Japort Bex Soureh Yo [Bived patge 1 2
e e

<khafE hutomation Gabl
deation Terminals (lxss)

& cut Cerl 51 systen Comlars Pt
&2 gopr Cule EE1100 EtherCAT Coupler (ZA E-Fus)
EEILO! EtherCAT Compler (24 B-Fus, 10 svitch)
EEIS0! EtherAT Compler (2A B-Fus, Pi-Wiltiflods, 10 sritel
CEILO0-0008 EtherCAT Fomer suply 24 E-ias)
, 3 Torminn Cowlors Bhloc, Tloser 1103
W Changs 12 o9 Biscellanous @5 Gthernet)
% B Fildus Tersinals o)
X Tizablad @ wl Irive
G 4 Bva Beard daterfaces)
Chasge To B & & Bve Board Gaaple Source Denos)
“ o B EeherCHT Piggyback contraller boards GFBITNO)
[0 Dasahr Motien Gmblc
D i S Frr iy

Beber SERVD Drives

o
@ Lanze Autosation Gabll

< >

[l Extended Infornation [ show Midden Devices

3. Add one NC task and name it as Task 1.

System Nanager

Eile Edit Actions Vier Options Kelp
bzl v/ S BN ® % QST R
STSTEN - Configuration —
a2 General |
1/0 - Conf;
B8 1/0 Devices TwinCAT System Manager
[ = Device | (EtherlAT) w210 (Build 1379)
Daviee 1-Inage
Daviee 1-Inage-Infs TuwinCAT NC Server
Lopucs Server currently not available
wtputs
Infollata
(= @ Drive 1 (ESTVN SERWD DRIVER) @ § Emeila) O
CiAd02 PV Mode (IX) Bty ffuwn. beckho £, com
CiA40Z FV Mode (RX)
¥eStats
Infolata
&8 Mappings
sy oeal (192, 1661164 1.1

Add Axis 1 under NC task.
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File Edit Actions View Options Halp
D& B ey HRE AN @R Qe SR T
STSTEN - Configaration
IC - Configuration General [online
FC-Task 1 SAF
[B1 BC-Task 1 VB Hame [hces ]
S WC-Taske 1-Tnage
Tablos Type [B0 his Last
SupmE Coment
/0 = Conf
= B9 1/0 Day
= Devi
TG Toport Axis.
1
i Dizabled Create symbols
[
Infobata
& @ rive | (ESTUH SERVD DRTVER)
CiMO2 FY Mode (TH)
CiA40Z FV Mode (RX)
feState
- Infodata
&8 Nappings
Humber Jxes Type Linked to
L) 3
Ready acal (192. 165, 1.154. 1.1 (GRS

Choose application layer protocol CoE.

nCAT System Nanager

Tile Edit Actioms View Options Help

0@ w 3 =

s v B R BN

® % [2]Q 20" €D 2

SISTEN - Confi guration
= @ - Confiomation
5 [BI Be-Task 1 SAF
[ MC-Tazk 1 SVE
£ WC-Task 1-Tnage
[ Tables
) 2 Aoz
o B di= L
&, huiz 1 _Fne
al hxis 1 Drive
T hiz 1 Ctrl
Trputs
Outputs
a PLE - Configuration
=8 10 - conficwation
B0 1/0 Deviesr
5% Device 1 (EtherCAT)
Tevice 1-Tnage
Tevice 1-Tnage-Tnfo
Tnputs
Dutputs
®-§ TnfoData
© @ Drive 1 (ESTUN SERVD DRTVER)
CiAd02 PV Mode (TH)
CiAd0Z PV Mode (RX)
HeState

Functions Cousling Compensation
Ganeral Settings GLobal Dmamics Online
Aeis Type [Standard Mepping via Encoder and Drive) v
Etandard Mapping vis Encoder and Drivel

ik To. SERCOS Drive (ocg, TtherCiT Sof Drive, Akenx-BTS0)
PROFIdrive NC_(DFV2 / PHID)
CANopen EtherCAT CoF Drive

o [RKz2x-B20D Drive (Lightbus)

at A2z -BO00 Drive (Ethernet)
L5051 (BiSST-Tnterface)
KL2E31/KL2E41 (Steppar-Inter face)
KLoS32 /K25 42 /KL2S52 /KL2S35/KL254S (Ampli £ier-Interface)
Lenze Drive (CANopen:

amilt
Position. Valesity Aeeslaration:  Jerk

e | [mnr= Y Y |
Axis Cyele Time [ Access Divider

Divi der- [t Z] cyele Tine (s): [z 000 ]

Hodulo:

|

Infollata
&8 Meppings

Ready

ool (52, 1051 15¢. 11 (G

Click Link to button and map servo drive axis to the device.
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TIC - Confi uration
1/0 - Configuration

8 Mappings

[B1 KC-Task 1 5vB

&, iz 1_Fne
aul Axix 1 Drive
g heis 1 Ctel
Inputs
Outputs

1/0 Devices

Select I/0 Boz/Terminal

DEFE B BeavEaan e % =Qw% oD ?
SYSTE - Confaguration
S enimarion Functions I G g Compensation
= [B MC-Task | SAF General Settings | Global | Demanics Online |

heis Trpe

[CHMopen 15402 (e & BtherCAT CoE Triwe, AXZmoc-BLel/B V|

Lz To

Unit: [ v

Displey (aly)
Position: (I3

(W

=% Device | (BtherTAT)
Devies 1-Insgs

Devics 1-Inage-Tnfo

Cik402 PV Mode GRX)
WeState
Infolata

=

@lfrased
Cm

Ready

el (52 1681164 1| TR
e

Click activate configuration button on the toolbar and activate configuration.
Click online label and start to operate on servo axis.

-

0= wd

= en v HB D

2 EIQ &wlte &0

B ne
HC-Tazk | SV
-+

HC-Task 1-Tnage
Tables

o ez

o Ais 1
W, Axis 1_Fnc
al iz LDrive
8 Axis 1 Ctrl

Inputs
Outputs

FIL - Configuration
1/0 - Configuration

1/0 Devices
7= Device 1 (EtherCAT)
Device 1-Inage
Device 1-Inage-Info
Tnputs
Outputs
Infollata
=@ Drive | (ESTUN SERVD DRIVER)
= §7 CiA02 BV Mode (TH)
&1 wEtatusword
1 Velocity actual value
= §) CiA02 BV Mode (RE)
) whontrolword
| dTargetVelocity
2§ HcState
&1 HeStateln
&7 HeStatelut
®-§ Infolata

= BB Wappines
B8 BC-Tack | SAF - Device 1 (EtherCAT)

[Jcalitrated [Moving Fw
[JHas Job [Otoving Bu

Controller Ev-Factor

Functions I Compling [ Conpensation |
Gemeral |  Settings |  Global |  Dynamics Orline
‘ Setpeint L3
= -10000000000.0000 o0
Lag Distance [nn] Actual Velosity: [nn/s] Setpoint [nn/s]
[ o.o000  o.000, 0.000)] | 00007 | 0.0000]
Overrids [#] Total / Control ] Error
[ 1000000 %| | 0.00 / 000 % 0 @:0)]
Status eg) Status (phys. ) Enabling
[V|Ready [¥]FOT Moving []Coupled Mode [¥]Controlle

[JIn Target Pos.
[JIn Pos. Range

Reference Velosity, =]

B

[mm/ =/ mn]
1

[e200 13

Target Fosition: [mm] Target Yelocity: [nmfs1
b Y b

wlel sl wEE ]l w
Fil 'F2| (Fa | Fa F8 | F9

Ready

oeal (127.255.255.1. 1.1 |§
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Appendix A Object dictionary

Index ,SUD Name Type Access. PDO Support Unit
index All | PP [PV | HM | IP | CSP | PT | CST
1000 0 Device type UINT32 | RO NO .
1001 0 Error register UINTS RO NO .
Pre-defined error field
0 Number of entries UINT8 RO NO .
e 1 Standard error field1 UINT32 RO NO .
UINT32 RO NO °
7 Standard error field7 UINT32 RO NO °
8 Standard error field8 UINT32 RO NO .
Identity Object
0 Number of entries UINT8 RO NO .
1018 1 Vender ID UINT32 [ RO NO o
2 Product code UINT32 RO NO .
3 Revision number UINT32 RO NO .
4 Serial number UINT32 RO NO .
1st Receive PDO Mapping
1600
Number of entries UINT8 RW NO °
Mapping entry 1 UINT32 RW NO .
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Sub Support )
Index . Name Type Access. PDO Unit
index All [PP | PV [HM | IP [ CSP [ PT | CST
2 Mapping entry 2 UINT32 RW NO .
3 Mapping entry 3 UINT32 RW NO .
4 Mapping entry 4 UINT32 RW NO .
5 Mapping entry 5 UINT32 RW NO .
6 Mapping entry 6 UINT32 RW NO .
7 Mapping entry7 UINT32 RW NO .
8 Mapping entry 8 UINT32 RW NO .

2nd Receive PDO Mapping
0 Number of entries UINT8 RW NO .
1 Mapping entry 1 UINT32 | RW NO |,
2 Mapping entry 2 UINT32 | RW NO |,
Mapping entry 3

1601 3 pping y UINT32 | RW NO .
4 Mapping entry 4 UINT32 | RW NO .
5 Mapping entry 5 UINT32 | RW NO |,
6 Mapping entry 6 UINT32 | RW NO |,
7 Mapping entry7 UINT32 | RW NO |,
8 Mapping entry 8 UINT32 | RW NO
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Index _SUb Name Type Access. PDO Sapport Unit
index Al | PP | PV | HM | IP | csP | PT | CST
3rd Receive PDO Mapping
0 Number of entries UINT8 RW NO °
1 Mapping entry 1 UINT32 RW NO °
2 Mapping entry 2 UINT32 RW NO .

1602 3 Mapping entry 3 UINT32 | RW NO °
4 Mapping entry 4 UINT32 RW NO °
5 Mapping entry 5 UINT32 RW NO °
6 Mapping entry 6 UINT32 RW NO .
7 Mapping entry7 UINT32 RW NO .
8 Mapping entry 8 UINT32 RW NO °
4th Receive PDO Mapping
0 Number of entries UINT8 RW NO °
1 Mapping entry 1 UINT32 RW NO °

1603 2 Mapping entry 2 UINT32 RW NO °
3 Mapping entry 3 UINT32 RW NO .
4 Mapping entry 4 UINT32 RW NO °
5 Mapping entry 5 UINT32 RW NO °
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Sub Support .
Index ) Name Type Access. PDO s
index All | PP [PV | HM | IP | CSP | PT | CST
6 Mapping entry 6 UINT32 RW NO .
7 Mapping entry7 UINT32 RW NO .
8 Mapping entry 8 UINT32 RW NO °
1st Transmit PDO Mapping
0 Number of entries UINTS8 RW NO °
1 Mapping entry 1 UINT32 | RW NO .
2 Mapping entry 2 UINT32 | RW NO .
Mapping entry 3
1A00 3 pping y UINT32 RW NO °
4 Mapping entry 4 UINT32 | RW NO .
5 Mapping entry 5 UINT32 | RW NO .
6 Mapping entry 6 UINT32 | RW NO .
7 Mapping entry7 UINT32 | RW NO .
8 Mapping entry 8 UINT32 | RW NO .
2nd Transmit PDO Mapping
1A01
0 Number of entries UINTS8 RW NO
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Index _SUb Name Type Access. PDO Stpport Unit

index All | PP [PV | HM | IP | CSP | PT | CST
1 Mapping entry 1 UINT32 | RW NO .
P Mapping entry 2 UINT32 | RW NO .
3 Mapping entry 3 UINT32 | RW NO o
4 Mapping entry 4 UINT32 | RW NO .
5 Mapping entry 5 UINT32 | RW NO .
6 Mapping entry 6 UINT32 | RW NO .
7 Mapping entry7 UINT32 | RW NO o
8 Mapping entry 8 UINT32 | RW NO o
3rd Transmit PDO Mapping
0 Number of entries UINT8 RW NO °
1 Mapping entry 1 UINT32 RW NO .

1A02 2 Mapping entry 2 UINT32 RW NO °
3 Mapping entry 3 UINT32 RW NO .
4 Mapping entry 4 UINT32 RW NO .
5 Mapping entry 5 UINT32 RW NO °
6 Mapping entry 6 UINT32 RW NO .
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Sub Support )
Index ) Name Type Access. PDO Unit
index All | PP [PV | HM | IP | CSP | PT | CST
7 Mapping entry7 UINT32 RW NO .
8 Mapping entry 8 UINT32 RW NO .
4thTransmit PDO Mapping
0 Number of entries UINT8 RW NO .
1 Mapping entry 1 UINT32 RW NO .
2 Mapping entry 2 UINT32 RW NO .
1A03 3 Mapping entry 3 UINT32 | RW NO °
4 Mapping entry 4 UINT32 RW NO °
5 Mapping entry 5 UINT32 RW NO °
6 Mapping entry 6 UINT32 RW NO .
7 Mapping entry7 UINT32 RW NO .
8 Mapping entry 8 UINT32 RW NO .
Sync Manager Communication Type
Number of used Sync Manager
0 h | UINT8 RW NO
1C00 channels .
Communication type sync
1 UINT32 RW NO
manager 0 °
Communication type sync
2 UINT32 RW NO

manager 1
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Sub Support )
Index ) Name Type Access. PDO Unit
index All | PP | PV | HM [ IP [ CSP | PT | CST
Communication type sync
3 UINT32 RW NO
manager 2 .
Communication type sync
4 UINT32 RW NO
manager 3 .
Sync Manager PDO assignment 2
1C12 0 Number of assigned PDOs UINT8 RW NO .
1 Index of assigned RxPDO 1 UINT16 RW NO .
2 Index of assigned RxPDO 2 UINT16 RW NO o
Sync Manager PDO assignment 3
1C13 Number of assigned PDOs UINTS RW NO °
Index of assigned TxPDO 1 UINT16 RW NO °
Index of assigned TxPDO 2 UINT16 RW NO °
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Index _SUb Name Type Access. PDO Sapport Unit
index Al [PP | PV [HM | IP | CSP [ PT | CST

3000 0 Pn000 UINT16 | RW NO .

3001 0 PNnOO1 UINT16 | Rw NO o

3002 0 Pn002 UINT16 | RW NO o

3003 0 Pn003 UINT16 | RW NO .

3004 0 Pn004 UINT16 | RW NO .

3005 0 Pn005 UINT16 | RW NO o

3006 0 Pn006 UINT16 | RW NO o

3007 0 Pn007 UINT16 | RW NO .

3008 0 Pno08 UINT16 | RW NO .

3010 0 Pn100 UINT16 | RW NO .

3011 0 Pn101 UINT16 | RW NO .

3012 0 Pn102 UINT16 | RW NO .

3013 0 Pn103 UINT16 | RW NO .

3014 0 Pn104 UINT16 | RW NO .

3015 0 Pn105 UINT16 | RW NO .

3016 0 Pn106 UINT16 | RW NO .

3017 0 Pn107 UINT16 | RW NO
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Index _SUb Name Type Access. PDO Sapport Unit
index All | PP | PV |HM | IP | CSP | PT | CST

3018 0 Pn108 UINT16 | RW NO .

3019 0 Pn109 UINT16 RW NO .

301A 0 Pn110 UINT16 | RW NO .

301B 0 Pn1ll UINT16 | RW NO .

301C 0 Pn112 UINT16 | RW NO .

301D 0 Pn113 UINT16 | RW NO .

301E 0 Pn114 UINT16 | RW NO .

301F 0 Pnl15 UINT16 | RW NO .

3020 0 Pn116 UINT16 | RW NO .

3021 0 Pn117 UINT16 | RW NO .

3022 0 Pn118 UINT16 | RW NO .

3023 0 Pn119 UINT16 | RW NO .

3024 0 Pn120 UINT16 | RW NO .

3025 0 Pni21 UINT16 | RW NO .

3026 0 Pn122 UINT16 | RW NO .

3027 0 Pn123 UINT16 | RW NO .

3028 0 Pn124 UINT16 | rw NO
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Index _SUb Name Type Access. PDO Sapport Unit
index All | PP | PV |HM | IP | CSP | PT | CST

3029 0 Pn125 UINT16 | RW NO .

302A 0 Pn126 UINT16 | RW NO .

302B 0 Pn127 UINT16 | RW NO .

302C 0 Pn128 UINT16 RW NO .

302D 0 Pn129 UINT16 | RW NO .

302E 0 Pn130 UINT16 | RW NO o

302F 0 Pn131 UINT16 | RW NO .

3030 0 Pn132 UINT16 | RW NO .

3068 0 Pn401 UINT16 | RW NO .

3069 0 Pn402 UINT16 | RW NO .

306A 0 Pn403 UINT16 | RW NO o

306B 0 Pn404 UINT16 | RW NO .

306C 0 Pn405 UINT16 | RW NO o

306D 0 Pn406 UINT16 | RW NO .

306E 0 Pn407 UINT16 | RW NO .

306F 0 Pn408 UINT16 | RW NO .

3070 0 Pn409 UINT16 | RW NO
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Index _SUb Name Type Access. PDO Sapport Unit
index All | PP | PV |HM | IP | CSP | PT | CST

3071 0 Pn410 UINT16 | RW NO .

3072 0 Pn41l UINT16 | RW NO .

3073 0 Pn412 UINT16 | RW NO o

3074 0 Pn413 UINT16 | RW NO .

3075 0 Pn414 UINT16 | RW NO .

307D 0 PNn505 UINT16 | RW NO o

307E 0 PNn506 UINT16 | RW NO o

307F 0 Pn507 UINT16 RW NO .

3080 0 Pn508 UINT16 | RW NO .

3081 0 Pn509 UINT16 RW NO .

3082 0 Pn510 UINT16 | RW NO o

3083 0 Pn511 UINT16 | RW NO .

3084 0 Pn512 UINT16 | RW NO .

3085 0 Pn513 UINT16 | RW NO .

3086 0 Pn514 UINT16 | RW NO .

3088 0 Pn516 UINT16 | RW NO .

3089 0 Pn517 UINT16 | RW NO
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Index _SUb Name Type Access. PDO Sapport Unit
index Al [PP | PV [HM | IP | CSP [ PT | CST
30FC 0 Pn700 UINT16 | RW NO .
30FD 0 Pn701 UINT16 | RW NO .
3100 0 Pn704 UINT16 | RW NO o
3138 0 Pn840 UINT16 | RW NO .
320A 0 Un000 UINT16 | RO NO .
320B 0 Un001 UINT16 | RO NO .
320C 0 Un002 UINT16 | RO NO .
320D 0 Un003 UINT16 | RO NO .
320E 0 Un004 UINT16 | RO NO .
320F 0 Un005 UINT16 | RO NO .
3210 0 Un006 UINT16 | RO NO .
3211 0 Un007 UINT16 | RO NO .
3212 0 Un008 UINT16 | RO NO .
3213 0 Un009 UINT16 | RO NO .
3214 0 Un010 UINT16 | RO NO .
3215 0 Uno11 UINT16 | RO NO .
3216 0 Un012 UINT16 | RO NO .
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Index _SUb Name Type Access. PDO Stpport Unit
index All [PP | PV [HM | IP [ CSP [ PT | CST
3217 0 Uno013 UINT16 | RO NO .
3218 0 Un014 UINT16 | RO NO .
321F 0 CO_Fn000 UINT16 | RW NO |
Fn001
o 0 CO_Fn001 NoOfEntries UINT8 RW NO °
1 CO _Fn001 UINT16 RW NO °
2 LoadDoneStatus UINT16 RO NO .
3221 0 CO_Fn008 UINT16 RW NO o
3222 0 InertiaControl UINT16 RW NO o
Inertia
s 0 Inertia_NoOfEntries UINT8 RW NO .
1 InertiaStatus UINT16 RO NO °
2 J_inertia UINT32 RO NO .
Edition
0 Edition_NoOfEntries UINT8 RO NO .
3224 1 AC V UINT16 RO NO .
2 Edition.all UINT16 RO NO .
3 CpldEdition UINT16 RO NO .
3225 Alam
0 Alam_NoOfEntries UINT8 RO NO .
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Sub Support _
Index ) Name Type Access. PDO Unit
index All | PP | PV |HM | IP | CSP | PT | CST
1 Pn[Fn000Addr+0] UINT16 RO NO o
2 Pn[FnO00Addr+1] UINT16 RO NO o
3 Pn[Fn000Addr+2] UINT16 RO NO o
4 Pn[FnO00Addr+3] UINT16 RO NO o
5 Pn[Fn000Addr+4] UINT16 RO NO o
6 Pn[FnO00Addr+5] UINT16 RO NO o
7 Pn[Fn000Addr+6] UINT16 RO NO o
8 Pn[Fn000Addr+7] UINT16 RO NO o
9 Pn[FnO00Addr+8] UINT16 RO NO o
A Pn[FnO00Addr+9] UINT16 RO NO o
3226 0 CO_Fn010 UINT16 | RW NO o
3227 0 CO_Fn011 UINT16 RW NO .
3228 0 RotateM UINT16 RO NO .
3229 0 Rotate UINT16 RO NO .
3301 0 SinglePos UINT32 | RO NO | o
3302 0 JLoad UINT16 | RW NO o
3303 0 VibFr UINT16 | RW NO | o
3305 0 Pn690 UINT16 RW NO .
6007 0 Abort connection option code INT16 RW NO
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Index _SUb Name Type Access. PDO Sapport Unit
index Al | PP | PV |HM [IP | CSP | PT [ cST

603F 0 Error code UINT16 | RW YES | o

6040 0 Control word UINT16 | RW YES | o

6041 0 Status word UINT16 | RO YES | o

605A 0 Quick stop option code INT16 RW NO o

605B 0 Shutdown option code INT16 RW NO .

605C 0 Disable operation option code INT16 RW NO .

605D 0 Stop option code INT16 RW NO o

605E 0 Fault reaction option code UINT16 RW NO N

6060 0 Modes of operation INT8 RW YES N

6061 0 Modes of operation display INT8 RO YES .

6062 0 Position demand value INT32 RO YES N N N position units
6063 0 Position actual value* INT32 RO YES N N o inc

6064 0 Position actual value INT32 RO YES N . N N . N position units
6065 0 Following error window UINT32 RW YES N N position units
6066 0 Following error time out UINT16 RW YES N N ms

6067 0 Position window UINT32 RW YES N N N position units
6068 0 Position window time UINT16 RW YES ms
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Sub Support )
Index . Name Type Access. PDO Unit
index All | PP | PV | HM [ IP [ CSP | PT | CST
6069 0 Velocity sensor actual value UINT16 RW YES . speed units
606B 0 Velocity demand value INT32 RO YES . speed units
606C 0 Velocity actual value INT32 RO YES N N o N o N o speed units
606D 0 Velocity window UINT16 RW YES . speed units
606E 0 Velocity window time UINT16 RW YES . ms
606F 0 Velocity threshold UINT16 RW YES o speed units
6070 0 Velocity threshold time UINT16 RW YES . ms
6071 0 Target Torque INT16 RW YES . o
6077 0 Torque actual value INT16 RO YES N
6078 0 Current actual value INT16 RO YES .
607A 0 Target position INT32 RW YES N N position units
607C 0 Home offset INT32 RW YES N . N N position units
Software Position Limit
S 0 Number of entries UINT8 RO NO ° ° °
1 Min position limit INT32 RW NO . . . position units
2 Max position limit INT32 RW NO ° ° ° position units
607E 0 Polarity USINT RW NO .

91




ESTUN

EtherCAT User's Manual

Sub Support )
Index ) Name Type Access. PDO Unit
index All | PP [PV | HM | IP | CSP | PT | CST
607E 0 Max profile velocity UINT32 RW YES . speed units
6081 0 Profile velocity UINT32 | RW YES speed units
6082 0 End velocity UINT32 RW YES speed units
Profile acceleration acceleration
6083 0 UINT32 RW YES )
° units
Profile deceleration acceleration
6084 0 UINT32 RW YES )
° units
Quick stop deceleration acceleration
6085 0 UINT32 RW YES )
° [ units
6086 0 Motion profile type INT16 RO YES . o
6087 0 Torque Slope UINT32 | RW YES .
Position factor
o 0 Number of entries UINT32 RW NO . ° °
1 numerator UINT32 RW NO . ° °
2 divisor UINT32 RW NO ° ° °
Velocity encoder factor
- 0 Number of entries UINT32 RW NO °
1 numerator UINT32 RW NO .
2 divisor UINT32 RW NO .
6097 Acceleration factor
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Sub Support )
Index ) Name Type Access. PDO Unit
index All | PP [PV | HM | IP | CSP | PT | CST
0 Number of entries UINT32 RW NO .
1 numerator UINT32 RW NO .
6098 0 Homing method INT8 RW YES .
Homing speeds
088 0 Number of entries UINT8 RW YES .
1 Speed during search for switch UINT32 RW YES . speed units
2 Speed during search for zero UINT32 RW YES . speed units
Homing acceleration acceleration
609A 0 UINT32 RW YES )
° units
60B1 0 Velocity Offset INT32 RW YES o
60B2 0 Torque Offset INT RW YES o
60B8 0 Touch Probe Function UINT16 RW YES .
60B9 0 Touch Probe Status UINT16 RO YES .
60BA 0 Touch Probe Pos1 Pos Value INT32 RO YES .
60BB 0 Touch Probe Negl Pos Value INT32 RO YES | o
60BC 0 Touch Probe Pos2 Pos Value INT32 RO YES | o
60BD 0 Touch Probe Neg2 Pos Value INT32 RO YES .
Interpolation data record
60C1 -
0 | Number of entries UINT8 RO NO | ° |
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Index _SUb Name Type Access. PDO Sapport Unit
index All [PP | PV | HM | IP | CSP | PT [ CST
1 1st set-point INT32 RW YES . position units
Interpolation time period
B 0 Number of entries UINT8 RO NO °
1 Interpolation time period value UINT8 RW NO °
2 Interpolation time index UINT16 RW NO .
60EQ 0 Positive Torque Limit Value UINT16 RW YES N
60E1 0 Negtive Torque Limit Value UINT16 RW YES N
60FA 0 Control effort INT32 RO YES o o
60EC 0 Position demand value INT32 RO YES N N N position units
60FD 0 Digital inputs UINT32 RO YES .
Digital outputs
0 Number of entries UINT8 RO NO .
00FE 1 Physical outputs UINT32 RW YES .
2 Bit mask UINT32 RW YES °
60FF 0 Target velocity INT32 RW YES o 0.1rpm
Profile jerk
60A4 0 Number of entries UINT8 RO NO °
1 Profile jerk 1 UINT32 RW NO ac§elerati0n
. units
6502 0 Supported drive modes UINT32 RO NO .
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Appendix B Parameters

B.1 Parameter list (ProNet-COJOJCEA-EC&ProNet-COOOEF-EC)

Parameter L ) Setting
Descripition Unit Range Default | . L
No. invalidation

Binary

Pn000.0: Servo ON
Pn000 Pn000.1: Forward rotation input signal prohibited (P-OT) — 0~1111 0 After restart
Pn000.2: Reverse rotation input signal prohibited (N-OT)

Pn000.3: Alarm output when instantaneous power loss

Binary
Pn001 — 0~1111 0 After restart
Pn001.0: CCW,CW selection

Binary

Pn003.0: Reserved
Pn003 Pn003.1: Reserved — 0~1111 0 After restart
Pn003.2: Low speed compensation

Pn003.3: Overload enhancement

Hex
Pn004 Pn004.0: Stop mode — 0~0x3425 0 After restart

Pn004.1: Error counter clear mode

Hex
Pn005 Pn005.2: Out-of-tolerance alarm selection — 0~0x33D3 0 After restart

Pn005.3: Servomotor model

Hex

Pn006.0: Bus mode
Pn006 — 0~0x2133 0x0024 | After restart
Pn006.1: Reserved

Pn006.2: Low frequency jitter suppersion switch

Hex
Pn100 Pn100.0: Load inertia setting — 0~0x0036 0x0011 | After restart

Pn100.1: Online autotuning setting

Pn101 Machine rigidity setting — 0~36 6 Immediately
Pn102 Speed loop gain Hz 1~4000 250 Immediately
Pn103 Speed loop integral time constant 0.1ms 1~4096 200 Immediately
Pn104 Position loop gain 1/s 0~1000 40 Immediately
Pn105 Torque reference filter time constant 0.01ms 0~2500 100 Immediately
Pn106 Load inertia percentage — 0~20000 100 Immediately
Pn107 2nd speed loop gain Hz 1~4000 205 Immediately
Pn108 2nd speed loop integral time constant 0.1ms 1~4096 200 Immediately
Pn109 2nd position loop gain Hz 0~1000 40 Immediately
Pn110 2nd torque reference filter time constant 0.01lms 0~2500 100 Immediately
Pnl111 Speed bias rpm 0~300 0 Immediately
Pn112 Feedforward % 0~100 0 Immediately
Pn113 Feedforward filter 0.1ms 0~640 0 Immediately
Pnl14 Torque feedforward % 0~100 0 Immediately
Pn115 Torque feedforward filter 0.1ms 0~640 0 Immediately
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Parameter L . Setting
o, Descripition Unit Range Default invalidation
P/PI switching condition
0: Torque reference percentage
1: Value of offset counter
Pn116 — 0~4 0 After restart
2: Value of acceleration speed setting
3: Value of speed setting
4: Fixed PI
Pn117 Torque switching threshold % 0~300 200 Immediately
reference
Pn118 Offset counter switching threshold 0~10000 0 Immediately
pulse
Pn119 Setting acceleration speed switching threshold 10rpm/s 0~3000 0 Immediately
Pn120 Setting speed switching threshold rpm 0~10000 0 Immediately
Gain switching condition
0: Fix to 1st group gain
1: External switch gain switching
2: Torque percentage
Pn121 3: Value of offset counter — 0~6 0 After start
4: Value of acceleration speed setting
5: Value of speed setting
6: Speed reference input
7: actual motor speed
Pn122 Switching delay time 0.1ms 0~20000 0 Immediately
Pn123 Threshold switching level 0~20000 0 Immediately
Pn124 Reserved — — — —
Pn125 Position gain switching time 0.1ms 0~20000 0 Immediately
Pn126 Hysteresis switching — 0~20000 0 Immediately
Pn127 Low speed detection filter 0.1ms 0~100 10 Immediately
Pn128 Speed gain acceleration relationship during online autotuning — 0~3 3 Immediately
Pn129 Low speed correction coefficient — 0~30000 0 Immediately
Pn130 Friction load 0.1% 0~3000 0 Immediately
Pn131 Friction compensation speed hysteresis area rpm 0~100 0 Immediately
Pn132 Sticking friction load 0.1%/1000rpm | 0~1000 0 Immediately
Pn133 Reserved — — — —
Pn134 Reserved — — — —
Pn135 Reserved — — — —
Pn136 Reserved — — — —
Pn137 Reserved — — — —
Pn138 Reserved — — — —
Pn139 Reserved — — — —
Pn140 Reserved — — — —
Pn141 Reserved — — — —
Pn142 Reserved — — — —
Pn143 Reserved — — — _
Pnl144 Reserved — — — —
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Parameter L . Setting
o, Descripition Unit Range Default invalidation

Pn304 Parameter speed rpm -6000~6000 | 500 Immediately
Pn305 JOG speed rpm 0~6000 500 Immediately
Pn306 Soft start acceleration time ms 0~10000 0 Immediately
Pn307 Soft start deceleration time ms 0~10000 0 Immediately
Pn308 Speed filter time constant ms 0~10000 0 Immediately
Pn309 S curve risetime ms 0~10000 0 Immediately

Speed reference curve form

0:Slope
Pn310 1:S curve — 0~3 0 After restart

2:1* order filter

3:2" order filter
Pn311 S form selection — 0~3 0 Immediately
Pn407 Notch filter 1 frequency Hz 50~5000 5000 Immediately
Pn408 Notch filter 1 depth —_ 0~11 1 Immediately
Pn409 Notch filter 2 frequency Hz 50~5000 5000 Immediately
Pn410 Notch filter 2 depth — 0~11 1 Immediately
Pn411 Low frequency jitter frequency 0.1Hz 10~500 100 Immediately
Pn412 Low frequency jitter damp — 0~200 25 Immediately
Pn500 Positioning error Puls 0~5000 100 Immediately
Pn501 Coincidence difference rpm 0~100 10 Immediately
Pn502 Zero clamp speed rpm 0~3000 10 Immediately
Pn503 Rotation detection speed TGON rpm 0~3000 20 Immediately
Pn504 Offset counter overflow alarm 256Puls 1~32767 1024 Immediately
Pn505 Servo ON waiting time ms -2000~2000 | O Immediately
Pn506 Basic waiting flow 10ms 0~500 0 Immediately
Pn507 Brake waiting speed rpm 10~100 100 Immediately
Pn508 Brake waiting time 10ms 10~100 50 Immediately
Pn509 Allocate input signal to terminal — 0~OxFFFF 0x3210 | After restart
Pn510 Allocate input signal to terminal — 0~OxFFFF 0x7654 | After restart
Pn511 Allocate output signal to terminal — 0~0x0999 0x0210 | After restart
Pn512 Bus control input node low-bit enable — 0~1111 0 Immediately
Pn513 Bus control input node low-bit enable — 0~1111 0 Immediately
Pn514 Input port filter 0.2ms 0~1000 1 Immediately
Pn515 Alarm port filter 0.2ms 0~3 1 Immediately
Pn516 Input port signal inversion — 0~1111 0 Immediately
Pn517 Input port signal inversion —_ 0~1111 0 Immediately
Pn518 Dynamic brake time 0.5ms 50~2000 125 Immediately
Pn519 Serial encoder error time 0.1ms 0~10000 3 Immediately
Pn520 Position complete time 0.1ms 0~60000 500 Immediately

If connect externally regenerative resistor

0: connect externally regenerative resistor between B1 and B2
Pn521 — 0~1 1 Immediately

1: dose not connect externally regenerative resistor, relay on

internal capacitance (This parameter is in effect only on
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Parameter L . Setting
Descripition Unit Range Default | . o
No. invalidation

ProNet-02/04 /ProNet-E-02/04)

Pn522 Reserved — — — —
Pn523 Reserved — — — —
Pn524 Reserved — — — _
Pn525 Overload alarm threshold % 100~150 100 Immediately

Temperature threshold of motor overheat alarm (Only enabled in
Pn526 T 50~180 110 Immediately
ProNet-75/1A/1E/2B)

Pn528 Output signal inverse — 0~1111 0 Immediately

Pn529 Torque detection output signal threshold value % 3~300 100 Immediately

Pn530 Torque detection output signal time ms 1~1000 10 After restart
Hex

Pn700.0: MODBUS communication baud
rate

Pn700 Pn700.1: MODBUS protocol selection — 0~0x0182 0x0151 | After restart
Pn700.2:Communication protocol
selection

Pn700.3: Reserved

Pn701 MODBUS axis address —_ 1~247 1 After restart

Pn702 Reserved — — — —

Pn703 Reserved — — — —

Pn704 EtherCAT communication contact — 1~127 1 After restart
Hex

Pn840.0: Encoder model selection
0x0003~
Pn840 Pn840.1: Reserved — — After restart
0x0718
Pn840.2: Reserved

Pn840.3: Reserved
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B.2 Parameters in detail (ProNet-COOCEA-EC&ProNet-C0OCEF-EC)

Parameter No.

Description

Setting
Validation

Control
Mode

Function and Meaning

Pn000

Binary

After restart

ALL

Pn000.0 Servo ON

[0] External S-ON enabled.

[1] External S-ON disabled. Servo motor excitation signal is
turned ON automatically after S-RDY is output.

Pn000.1 Forward rotation input signal prohibited (P-OT)
[0] External P-OT enabled. Operate in the time sequence
setting in Pn004.0 when travel limit occurs.

[1] External P-OT disabled.

Pn000.2 Reverse rotation input signal prohibited (N-OT)
[0] External N-OT enabled. Operate in the time sequence
setting in Pn004.0 when travel limit occurs.

[1] External N-OT disabled.

Pn000.3 Alarm output when instantaneous power loss
[0] Instantaneous power loss for one period with no alarm
output

[1] Instantaneous power loss for one period with alarm output

Pn001

Binary

After restart

Pn001.0
ALL
Pn001.1
T
Pn001.2
P, S
Pn001.3
P

Pn001.0 CCW,CW selection
[0] Sets CCW as forward direction

[1] Sets CW as forward direction

Pn003

Binary

After restart

ALL

Pn003.0 Reserved

Pn003.1 Reserved

Pn003.2 Low speed compensation

[0] Without low speed correction

[1] With low speed correction to avoid servomotor creeping,
but the degree of correction is determined by the setting in
Pn219.

Pn003.3 Overload enhancement

[0] Without overload enhancement function

[1] With overload enhancement function, which can enhance
the overload capacity when servomotor exceeds the 2 times
rated overload. It is used in frequent power ON/OFF

occasions.
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Pn004.0 Stop Mode
[0] Stops the servomotor by applying DB and then releases
DB.
[1] Coast to a stop.
[2] Stops the servomotor by DB when servo OFF, stops the
servomotor by plug braking when overtravel, then places it
into coast (power OFF) mode.
Pn004.0
[3] Makes the servomotor coast to a stop state when servo
ALL
OFF, stops the servomotor by plug braking when overtravel,
Pn004.1
then places it into coast (power OFF) mode.
P
Pn004 Hex After restart [4] Stops the servomotor by DB when servo OFF, stops the
Pn004.2
servomotor by plug braking when overtravel, then places it
P
into zero clamp mode.
Pn004.3
[5] Makes the servomotor coast to a stop state when servo
P
OFF, stops the servomotor by plug braking when overtravel,
then places it into zero clamp mode.
Pn004.1 Error counter clear mode
[0] Clear error pulse when S-OFF, do not when overtravel.
[1] Do not clear error pulse.
[2] Clear error pulse when S-OFF orovertravel (excep for
zero clamp)
Pn005.2 Out-of-tolerance alarm selection
[0] Out-of-tolerance alarm disabled
[1] Out-of-tolerance alarm enabled. Outputs alarm when the
Pn005.0
value of error counter exceeds Pn504 setting value.
P, S
[2] Reserved
Pn005.1
Pn005 Hex After restart [3] Reserved
ALL
Pn005.3 Servomotor model selection®
Pn005.2
[0] EMJ
=]
[1] EMG
[2] Reserved
[3] EMB
Pn006.0 Bus type selection
[0] ~ [3] No bus
[4] EtherCAT
Pn006 Hex After restart Pn006.1 Reserved
Pn006.2 Low-frequency vibration suppression switch
[0] Low-frequency vibration suppression function disabled
[1] Low-frequency vibration suppression function enabled
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Pn100

Online autotuning

setting

After restart

Pn100.0 Load inertia setting

[0] Manual setting

[1,2,3] Normal mode

[4,5,6] Vertical load

[1,4] Load inertia without variation

[2,5] Load inertia with little variation

[3,6] Load inertia with great variation

Pn100.1 Online autotuning setting

[0] Manual setting

[1] Standard

[2] Steadily

[3] High precision

Note:

1.Autotuning is invalid when servomotor max.speed is less
than 100rpm. Manual gain adjustment is used.
2.Autotuning is invalid when servomotor
acceleration/deceleration speed is less than 5000rpm/s.
Manual gain adjustment is used.

3.Autotuning is invalid when mechanical clearance is too big
during operation. Manual gain adjustment is used.
4.Autotuning is invalid when the difference of different speed

load is too great. Manual gain adjustment is used.

Pn101

Machine rigidity

setting

Immediately

The response speed of servo system is determined by this
parameter. Normally, the rigidity should be set a little larger.
However, if it is too large, it would suffer mechanical impact.
It should be set a little smaller when large vibration is present.

This parameter is only valid in autotuning.

Pn102

Speed loop gain

Immediately

This parameter determines speed loop gain.

Unit: Hz

Pn103

Speed loop integral

time constant

Immediately

Decreases the value of this parameter to shorten positioning
time and enhance speed response.

Unit: 0.1ms

Pn104

Position loop gain

Immediately

This parameter determines position loop gain. Decreases this
value to enhance servo rigidity, but vibration will occur if the
value is too large.

Unit: 1/s

Pn105

Torque reference

filter time constant

Immediately

Torque reference filter can eliminate or lighten mechanical
vibration, but incorrect setting will result to mechanical

vibration. Unit:0.01ms

Pn106

Load inertia

percentage

Immediately

Setting value=(load inertia/rotor inertia) X 100

Unit: %

Pn107

2nd speed loop gain

Immediately

Pn108

2nd speed loop

integral time constant

Immediately

Pn109

2nd position loop

gain

Immediately

The meanings of these parameters are the same as
Pn102~Pn105.
These parameters are only needed to set when two types of

gain function are enabled.
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2nd torque reference
Pn110 Immediately | P, S, T
filter time constant

This parameter setting can shorten positioning time.
However, if it is too large or does not cooperate with Pn111
correctly, vibration will occur.

The relationship with speed reference, error counter,

positioning error is shown in the following chart.

A
Speed reference

Pn111 Speed bias Immediately | P

Pn111
Pn500

Error counter

Pnill
Pn500

v

It is used to set position feedforward. The response speed is
faster and position error is less when this parameter setting is
Pn112 Feedforward Immediately | P
higher. Vibration will occur if the value is set too large.

Unit: %

It is used to ease mechanical vibration due to position

feedforward. The feedforward lag will be enlarged and result
Pn113 Feedforward filter Immediately | P
to vibration if the value is set too large.

Unit: 0.1ms

It is used to set torque feedforward, and enhance response
speed.

Pn114 Torque feedforward Immediately | P, S Set the load inertia percentage(Pn106) correctly to enable
this function in manual gain adjustment mode.

Unit: %

It is used to ease mechanical vibration due to torque
Torque feedforward
Pn115 Immediately | P, S feedforward.
filter
Unit: 0.1ms

0: Torque reference percentage

1: Value of offset counter
P/PI switching
Pn116 Afterrestart | P, S 2: Value of acceleration speed setting
condition
3: Value of speed setting

4: Fixed PI

Torque switching Threshold of torque to switch PI control to P control.
Pn117 Afterrestart | P, S

threshold Unit: %

Offset counter Threshold of error counter to switch PI control to P control.
Pn118 Immediately | P

switching threshold Unit: pulse

Setting acceleration Threshold of acceleration speed to switch PI control to P
Pn119 speed switching Immediately | P, S control.

threshold Unit: 10rpm/s
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Setting speed Threshold of speed to switch Pl control to P control.
Pn120 Immediately | P, S
switching threshold Unit: rpm
0: Fix to 1st group gain
1: External switch gain switching(G-SEL)
2: Torque percentage
Gain switching
3: Value of offset counter
Pn121 condition Afterrestart | P, S
4: Value of acceleration speed setting (10rpm)
5: Value of speed setting
6: Speed reference input
7: actual motor speed
Delay time of switching gain when switching condition is
Pn122 Switching delay time Immediately | P, S
satisfied.
Pn123 Switch threshold level Immediately | P, S Gain switching trigger level
Pn124 Reserved — — —
Position gain This parameter is used to smooth transition if the change of
Pn125 Immediately | P
switching time the two groups of gain is too large.
This parameter is used to set the operation hysteresis of gain
Pn126 Hysteresis switching Immediately | P, S
switching.
Low speed detection This parameter is used to filter in low speed detection. The
Pn127 Immediately | P, S
filter speed detection will be lagged if the value is too large.
Speed gain
The increasing multiple of speed loop gain is the same rigidity
acceleration
Pn128 Immediately | P, S during online autotuning. The speed loop gain is larger when
relationship during
this value is higher.
online autotuning
Low speed correction The intensity of anti-friction and anti-creeping at low speed.
Pn129 Immediately | P, S
coefficient Vibration will occur if this value is set too large.
Pn130 Friction Load Immediately | P, S Frictin load or fixed load compensation
Friction compensation
Pn131 Immediately | P, S Threshold of friction compensation start
speed hysteresis area
Pn132 Sticking friction load Immediately | P, S Sticking damp which is in direct proportion to speed.
Pn133 Reserved — — —
Pn134 Reserved — — —
Pn135 Reserved — — —
Pn136 Reserved — — —
Pn137 Reserved — — —
Pn138 Reserved — — —
Pn139 Reserved — — —
Pn140 Reserved — — —
Pn141 Reserved — — —
Pn142 Reserved — — —
Pn143 Reserved — — —
Pnl144 Reserved — — —
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The parameter can be set to positive or negative. When

control mode is set to D, it determines the speed of motor .

Pn304 Parameter speed Immediately | S
The servomotor speed is determined by this parameter when
Pn005.1=D.
It is used to set JOG rotation speed, and the direction is
Pn305 JOG speed Immediately | S
determined by the pressing key during JOG operation.
Soft start acceleration The time for trapeziform acceleration to accelerate to 1000mpm.
Pn306 Immediately | S
time Unit: ms
The time for trapeziform deceleration to decelerate to
Soft start
Pn307 Immediately | S 1000rpm.
deceleration time
Unit: ms
Speed filter time 1st order filter time constant
Pn308 Immediately | S
constant Unit: ms
S curve The time for transition from one point to another pointin S
Pn309 Immediately | S
risetime curve.
0:Slope
Speed reference
1:S curve
Pn310 curve form After restart | S
2:1% order filter
3:2" order filter
Pn311 S form selection After restart | S This value determines the transition form of S curve.
Notch filter 1 Notch filter 1
Pn407 Immediately | P, S, T
frequency frequency
1. In some conditions, vibration will be
Notch filter 1
Pn408 Notch filter 1 depth Immediately | P, S, T picked up and response will be lagged
depth
after notch filter is set.
Notch filter 2 Notch filter 2
Pn409 Immediately | P, S, T 2. When notch filter frequency is set to
frequency frequency
5000, the notch filter is invalid.
Notch filter 2
Pn410 Notch filter 2 depth Immediately | P, S, T
depth

Low frequency
Pn411 Immediately | P, S Frequency of low frequency vibration with load.
vibration frequency

Low frequency Attenuation damp of low frequency vibration with load. It does
Pn412 Immediately | P, S
vibration damp not need to change.
Outputs /COIN signal when error counter is less than this
Pn500 Positioning error Immediately | P
value.
Outputs /VCMP signal when the difference between speed
Pn501 Coincidence difference | Immediately | P reference value and speed feedback value is less than this
value.
The servomotor is locked in the form of temporary position
Pn502 Zero clamp speed Immediately | S loop when the speed corresponding to the analog input is

less than this value.

When the servomotor speed exceeds this parameter setting
Rotation detection
Pn503 Immediately | P, S, T | value, it means that the servomotor has already rotated
speed TGON
steadily and outputs /TGON signal.

When the value in error counter exceeds this parameter
Offset counter
Pn504 Immediately | P setting value, it means that error counter alarm has occurred
overflow alarm
and outputs alarm an signal.
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Pn505 Servo ON waiting time Immediately | P, S, T | These parameters are only enabled when the port output

Pn506 Basic waiting flow Immediately | P, S, T | parameters are allocated with /BK signal output.

Pn507 Brake waiting speed Immediately | P, S, T | These parameters are used to keep braking (prevent from
gravity glissade or continuous outside force on servomotor)
time sequence.

Servo ON waiting time:

dFor the parameter is plus,/BK signal is output firstly when
servo-ON signal is input, and then servomotor excitation
signal is created after delaying the parameter setting time.
2For the parameter is minus, servomotor excitation signal is
output firstly when servo-ON signal is input, and then /BK
signal is created after delaying the parameter setting time.
Basic waiting flow:

Standard setting: /BK output (braking action) and servo-OFF
are at the same time.

Pn508 Brake waiting time Immediately | P, S, T
Now, the machine movable part may shift slightly due to
gravity according to mechanical configuration and character;
it can be eliminated by using the parameters when the
servomotor is at stop or at a low speed.

Brake waiting speed:
/BK signal is output when the servomotor speed is decreased
below the parameter setting value at servo-OFF.
Brake waiting time:
BK signal is output when the delay time exceeds the
parameter setting value after servo-OFF.
/BK signal is output as long as either of the brake waiting
speed or brake waiting time is satisfied.

Allocate input port to Pn509.0 corresponding port CN1_15

Pn509 signal, one port with Afterrestart | P, S, T | Pn509.1 corresponding port CN1_16
four bits(hex) Pn509.2 corresponding port CN1_17

- 106 -




ESTUN

EtherCAT User's Manual

Pn510

Allocate input port to
signal, one port with

four bits(hex)

After restart

Pn509.3 corresponding port CN1_18

Pn510.0 corresponding port CN1_19

Terminal PRI: CN1_15< CN1_16< CN1_17< CN1_18<
CN1_19

Corresponding signal of each data is shown as following:

0: S-ON

[any

P-CON

POT

NOT
ALMRST
CLR

PCL

NCL

G_SEL
JDPOS_JOG+
: JDPOS_JOG-
: JDPOS_HALT
: HmRef

: Touch Probel input

mo o @mw>» © ®» N o 0 0N

: Touch Probe2 input

Pn511

Output signal allocation

After restart

Pn511.0 corresponding port CN1_11,CN1_14
Pn511.2 corresponding port CN1_13,CN1_14
Corresponding signal of each data is shown as follows:
0: /COIN/VCMP
1: /TGON

: /S-RDY

: ICLT

: /IBK

: Reserved

: Reserved

2

3

4

5

6: Reserved
7

8: /HOME

9

: Reserved

Pn512

Bus control input node

low-bit enabled

Immediately

Pn513

Bus control input node

low-bit enabled

Immediately

Bus communication input port enabled:
[0]: Disabled

[1]: Enabled

Pn512.0>CN1_15
Pn512.1->CN1_16
Pn512.2->CN1_17
Pn512.3>CN1_18
Pn513.0>CN1_19

Pn514

Input port filter

Immediately

It is used to set input port filter time. The signal will be lagged

if the parameter setting is too high.

Pn515

Reserved

Pn516

Input port signal

inversion

Immediately

[0]: Do not inverse signal.

[1]: Inverse signal
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Pn516.0->CN1_15 inversion
Pn516.1->CN1_16 inversion
Input port signal
Pn517 Immediately | P, S, T | Pn516.2->CN1_17 inversion
inversion
Pn516.3->CN1_18 inversion
Pn517.0>CN1_19 inversion
Pn518 Reserved — — —
Pn519 Reserved — — —
Pn520 Reserved — — —
If a regenerative resistor if connected externally
0: connect externally regenerative resistor between B1 and
B2
Pn521 Binary Immediately | P,S,T
1: Dose not connect externally regenerative resistor, relay on
internal capacitance. (This parameter is in effect only on
ProNet-02/04/ ProNet-E-02/04)
Pn522 Reserved — — —
Pn523 Reserved — — —
Pn524 Reserved — — —
When load percentage is larger than overload alarm
Overload alarm threshold, A04 will occur soon.
Pn525 Immediately | P, S, T
threshold Pn525 is recommended to set below 120, otherwise the
servo drive and motor will be damaged.
Temperature threshold
When servomotor winding temperature exceeds Pn526
of motor overheat
Pn526 Immediately | P, S, T | setting, A19 will occur. (Only enabled in
alarm (Only enabled in
ProNet-75/1A/1E/2B )
ProNet-75/1A/1E/2B)
[0]: Do not inverse signal.
[1]: Inverse signal
Pn528 Output signal inverse Immediately | P,S, T Pn528.0> CN1_11,CN1_14 inversion
Pn528.1-> CN1_12,CN1_14 inversion
Pn528.2-> CN1_13,CN1_14 inversion
When motor torque output is higher than Pn529 setting value,
Torque detection
/TCR is ON. When motor torque output is lower than Pn529
Pn529 output signal threshold Immediately | P, S, T
setting value, /TCR is OFF.
value
Unit:%
Torque detection Torque detection output signal time.
Pn530 Afterrestart | P, S, T
output signal time Unit: ms
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Pn700.0 MODBUS communication baud rate
[0] 4800bps

[1] 9600bps

[2] 19200bps

Pn700.1 MODBUS protocol selection

[0] 7. N, 2 (MODBUS,ASCII)

[1] 7, E, 1 (MODBUS,ASCII)

[2] 7. O, 1 (MODBUS,ASCII)

[3] 8. N, 2 (MODBUS,ASCII)

Pn700 Hex After restart | ALL
[4] 8, E, 1 (MODBUS,ASCII)
[5] 8, O, 1 (MODBUS,ASCII)
[6] 8, N, 2 (MODBUS,RTU)
[7]8, E, 1 (MODBUS,RTU)
[8] 8, O, 1 (MODBUS,RTU)
Pn700.2 Communication protocol selection
[0] No protocol SCI communication
[1] MODBUS SCI communication
Pn700.3 Reserved
MODBUS Axis
Pn701 After restart | ALL Axis address of MODBUS protocol communication
address
Pn702 Reserved — — —
Pn703 Reserved — — —
EtherCAT
Pn704 After restart | ALL EtherCAT Aix address of communication

communication contact

Pn840.0 Encoder model selection
[0]-[2] Reserved (For factory using)
[3] 17-bit absolute encoder

[4] Reserved

[5] Resolved

Pn840 Hex After restart | ALL [6] Reserved

[7] Reserved

[8] 20-bit incremental encoder
Pn840.1 Reserved (For factory using)

Pn840.2 Reserved (For factory using)

Pn840.3 Reserved (For factory using)

Note
(D: When connecting to EMJ-04ACJH[], Pn005.3 should be set as “1”.

@: “the max value of servo receiving pulse frequency” ,it means the sufficient max value of pulse frequency receiving by servo hardware.
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B.3 Parameter List (ProNet-COJOCOEG-EC)

Parameter

No.

Name

Unit

Setting Factory
Range Setting

Setting

Invalidation

Binary

Pn000.0: Servo ON

Pn000.1: Forward rotation input signal
prohibited (P-OT)

Pn000

Pn000.2: Reverse rotation input signal
prohibited (N-OT)

Pn000.3: Alarm output when

instantaneous power loss

0~1111 0

After restart

Binary

Pn001.0: CCW,CW selection

Pn001 Pn001.1: Analog speed limit enabled
Pn001.2: Analog torque limit enabled
Pn001.3: 2nd electronic gear enabled

0~1111 0

After restart

Binary

Pn002.0: Electronic gear switching mode
Pn002 Pn002.1: Reserved

Pn002.2: Absolute encoder selection

Pn002.3: Reserved

0~0111 0010

After restart

Binary

Pn003.0: Reserved

Pn003 Pn003.1: Reserved

Pn003.2: Low speed compensation

Pn003.3: Overload enhancement

0~1111 0

After restart

Hex

Pn004.0: Stop mode

Pn004 Pn004.1: Error counter clear mode
Pn004.2: Reference pulse form

Pn004.3: Inverses pulse

0~0x3425 0

After restart

Hex

Pn005.0: Torque feedforward mode
Pn005 Pn005.1: Control mode

Pn005.2: Out-of-tolerance alarm selection

Pn005.3: Servomotor model

0~0x33E3 0

After restart

Hex

Pn006.0: Bus mode

Pn006.1: Reserved

Pn006 Pn006.2: Low-frequency vibration suppression
switch

Pn006.3: Reference input filter for open

collector signal

0~0x2134 0x0024

After restart
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Parameter Setting Factory Setting
Name Unit
No. Range Setting Invalidation

Binary

Pn007.0: Wider the width of C pulse or not
Pn007 Pn007.1: Reserved — 0~0x1111 0 After restart

Pn007.2: Reserved

Pn007.3: Torque filter

Binary

Pn008.0: Alarm classification selection
Pn008 Pn008.1: SON effective mode — 0000~0011 0 After restart

Pn008.2: Reserved

Pn008.3: Reserved

Binary

Pn009.0: Sensor type selection
Pn009 Pn009.1: Reserved — 0~1111 0 After restart

Pn009.2: Electronic gear selection

Pn009.3: Reserved

Hex

Pn010.0: Automatic identification function of

motor enabled
Pn010 — 0~0x0101 0x0001 After restart

Pn010.1: Reserved

Pn010.2: Reserved

Pn010.3: Reserved

Online autotuning

Pn100.0: Load inertia setting
Pn100 Pn100.1: Online autotuning setting — 0~0x0036 0x0000 After restart

Pn100.2: Reserved

Pn100.3: Reserved
Pn101 Machine rigidity setting — 0~36 6 Immediately
Pn102 Speed loop gain rad/s 1~4000 250 Immediately
Pn103 Speed loop integral time constant 0.1ms 1~4096 200 Immediately
Pn104 Position loop gain 1/s 0~1000 40 Immediately
Pn105 Torque reference filter time constant 0.01ms 0~2500 100 Immediately
Pn106 Load inertia ratio % 0~20000 100 Immediately
Pn107 2nd speed loop gain rad/s 1~4000 250 Immediately
Pn108 2nd speed loop integral time 0.1ms 1~4096 200 Immediately
Pn109 2nd position loop gain rad/s 0~1000 40 Immediately
Pn110 2nd torque reference filter time constant 0.01ms 0~2500 100 Immediately
Pn111 Speed bias rpm 0~300 0 Immediately
Pn112 Feedforward % 0~100 0 Immediately
Pn113 Feedforward filter time constant 0.1ms 0~640 0 Immediately
Pn114 Torque feedforward % 0~100 0 Immediately
Pn115 Torque feedforward filter time constant 0.1ms 0~640 0 Immediately
Pnll6 P/PI switching condition — 0~4 4 After restart
Pn117 Torque switching threshold % 0~300 200 Immediately
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Parameter Setting Factory Setting
Name Unit
No. Range Setting Invalidation
Pn118 Offset counter switching threshold puls 0~10000 0 Immediately
Setting acceleration speed switching
Pn119 10rpm/s 0~3000 0 Immediately
threshold
Pn120 Setting speed switching threshold rom 0~10000 0 Immediately
Pn121 Gain switching condition — 0~8 0 After start
Pn122 Switching delay time 0.1ms 0~20000 0 Immediately
Pn123 Threshold switching level — 0~20000 0 Immediately
Pn124 Actual speed threshold rpm 0~2000 0 Immediately
Pn125 Position gain switching time 0.1ms 0~20000 0 Immediately
Pn126 Hysteresis switching — 0~20000 0 Immediately
Pn127 Low speed detection filter 0.1ms 0~100 10 Immediately
Speed gain acceleration relationship Immediately
Pn128 — 0~3 3
during online autotuning
Pn129 Low speed correction coefficient — 0~30000 0 Immediately
Pn130 Friction load 0.1% 0~3000 0 Immediately
Pn131 Friction compensation speed hysteresis area rom 0~100 0 Immediately
0.1%/1000rp Immediately
Pn132 Sticking friction load o 0~1000 0
Pn146 Notch filters 1 trap width — 0~15 2 Immediately
Pn147 Notch filters 2 trap width — 0~15 2 Immediately
Pn200 PG divided ratio Puls 1616384 16384 After restart
Pn201 16 bit 1st electronic gear numerator — 1~65535 1 After restart
Pn202 16 bit electronic gear denominator — 1~65535 1 After restart
Pn203 16 bit 2nd electronic gear numerator — 1~65535 1 After restart
Position reference Acceleration
Pn204 0.1ms 0~32767 0 Immediately
/deceleration time constant
Pn205 Position reference filter form selection — 0~1 0 After restart
Pn206 Reserved for manufacturer — 0~300 100 —
Pn207 Lock torque during homing method  (-1,-2,-3,-4) % 0~200 20 Immediately
Pn208 Lock time during homing method (-1,-2,-3,-4) 0.125ms 0~10000 100 Immediately
Pn209 Touch Probe input channel selection — 0~0x0022 0x0021 After restart
Pn210 Touch Probe input signal filtering time 0.01us 0~1000 0 Immediately
Pn300 Analog speed reference input gain rom/v 0~3000 150 Immediately
Pn301 Analog speed given zero bias 10mv -1000~1000 0 Immediately
Pn302 Reserved — — — —
Pn303 Reserved — — — —
Pn304 Parameter speed rom -6000~6000 500 Immediately
Pn305 JOG speed rom 0~6000 500 Immediately
Pn306 Soft start acceleration time ms 0~10000 100 Immediately
Pn307 Soft start deceleration time ms 0~10000 100 Immediately
Pn308 Speed filter time constant ms 0~10000 0 Immediately
Pn309 S curve risetime ms 0~10000 0 Immediately
Pn310 Speed reference curve form — 0~3 0 After restart
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Parameter Setting Factory Setting
Name Unit
No. Range Setting Invalidation

0:Slope

1:S curve

2:1% order filter

3:2" order filter
Pn311 S form selection — 0~3 0 Immediately
Pn312 DP communication JOG speed rom -6000~6000 500 Immediately
Pn316 Internal speed 1 rpm -6000~6000 100 Immediately
Pn317 Internal speed 2 rpm -6000~6000 200 Immediately
Pn318 Internal speed 3 rpm -6000~6000 300 Immediately
Pn319 Internal speed 4 rpm -6000~6000 -100 Immediately
Pn320 Internal speed 5 rpm -6000~6000 -200 Immediately
Pn321 Internal speed 6 rpm -6000~6000 -300 Immediately
Pn322 Internal speed 7 rpm -6000~6000 500 Immediately
Pn400 Torque reference gain 0.1V/100% 10~100 33 Immediately
Pn401 Forward internal torque limitd % 0~400 300 Immediately
Pn402 Reverse internal torque limitd % 0~400 300 Immediately
Pn403 Forward external torque limitd % 0~350 100 Immediately
Pn404 Reverse external torque limitd % 0~350 100 Immediately
Pn405 Plug braking torque limitd % 0~300 300 Immediately
Pn406 Speed limit during torque control rpm 0~6000 1500 Immediately
Pn407 Notch filter 1 frequency Hz 50~5000 5000 Immediately
Pn408 Notch filter 1 depth — 0~23 0 Immediately
Pn409 Notch filter 2 frequency Hz 50~5000 5000 Immediately
Pn410 Notch filter 2 depth — 0~23 0 Immediately
Pn411 Low frequency jitter frequency 0.1Hz 50~500 100 Immediately
Pn412 Low frequency jitter damp — 0~200 25 Immediately
Pn413 Torque control delay time 0.1ms 1~2000 100 Immediately
Pn414 Torque control speed hysteresis rom 10~1000 50 Immediately
Pn415 Analog torque given zero bias 10mv -1000~1000 0 Immediately
Pn416 Reserved — 0~ 1000 10 —
Pn500 Positioning error puls 0~5000 10 Immediately
Pn501 Coincidence difference rpm 0~100 10 Immediately
Pn502 Zero clamp speed rpm 0~3000 10 Immediately
Pn503 Rotation detection speed rpm 0~3000 20 Immediately
Pn504 Offset counter overflow alarm 256Puls 1~32767 1024 Immediately
Pn505 Servo ON waiting time ms -2000~2000 0 Immediately
Pn506 Basic waiting flow 10ms 0~500 0 Immediately
Pn507 Brake waiting speed rpm 10~100 100 Immediately
Pn508 Brake waiting time 10ms 0~100 50 Immediately
Pn509 Allocate input signal to terminal — 0~0xFFFF 0x3210 After restart
Pn510 Allocate input signal to terminal — 0~0xFFFF 0x7654 After restart
Pn511 Allocate output signal to terminal — 0~0x0BBB 0x0210 After restart
Pn512 Bus control input terminal enabled — 0~1111 0 Immediately
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Parameter Setting Factory Setting
Name Unit
No. Range Setting Invalidation
Pn513 Bus control input terminal enabled — 0~1111 0 Immediately
Pn514 Input port filter 0.2ms 0~1000 1 Immediately
Pn515 Alarm port filter 0.2ms 0~3 1 Immediately
Pn516 Input port signal inversion — 0~1111 0 Immediately
Pn517 Input port signal inversion — 0~1111 0 Immediately
Pn518 Dynamic brake time 0.5ms 50~2000 1250 Immediately
Pn519 Serial encoder error time 0.1ms 0~10000 3 Immediately
Pn520 Position complete time 0.1ms 0~60000 500 Immediately
Pn521.0 If connected externally regenerative
resistor
Pn521 Pn521.1 Reserved for manufacturer — 0~1111 1000 After restart
Pn521.2 Reserved for manufacturer
Pn521.3 Reserved for manufacturer
Pn522 Reserved — — — —
Pn523 Reserved — — — —
Pn524 Reserved — — — —
Pn525 Overload alarm threshold % 100~150 100 Immediately
Temperature threshold of motor overheat alarm
Pn526 C 50~180 110 Immediately
(Only enabled in ProNet—75/1A/1E/2B)
Pn527 Reserved 10mv 0~520 500 —
Pn528 Output signal inverse — 0~1111 0 Immediately
Pn529 Torque detection output signal threshold value % 3~300 100 Immediately
Pn530 Torque detection output signal time ms 1~10000 5000 After restart
Pn531 Reserved for manufacturer — — — —
Position pulse in JPOSO point to point control (high Immediately
Pn600 10000puls -9999~9999 0
level)
Position pulse in JPOSO point to point control (low Immediately
Pn601 puls -9999~9999 0
level)
Position pulse in JPOS15 point to point control
Pn630 10000 puls -9999~9999 0 Immediately
(high level)
Position pulse in JPOS15 point to point control
Pn631 puls -9999~9999 0 Immediately
(low level)
Pn632 JPOSO point to point speed control rom 0~6000 500 Immediately
Pn647 JPOS015 point to point speed control rom 0~6000 500 Immediately
Pn648 JPOSO0 point to point control 1st order filter time 0.1ms 0~32767 0 Immediately
Pn663 JPOS15 point to point control 1st order filter time 0.1ms 0~32767 0 Immediately
Pn664 JPOSO0 point to point stop time 50ms 0~300 10 Immediately
Pn679 JPOS15 point to point stop time 50ms 0~300 10 Immediately
Pn680 Reserved — — — —
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Parameter Setting Factory Setting
Name Unit
No. Range Setting Invalidation
Hex
Pn681.0:Single/cyclic, start/reference point
selection
Pn681 - 0~0x0133 0x0000 Immediately
Pn681.1:Change step and start mode
Pn681.2:Change step input signal mode
Pn681.3:Reserved
Pn682 Programme mode — 0~1 0 Immediately
Pn683 Programme start step — 0~15 0 Immediately
Pn684 Programme stop step — 0~15 1 Immediately
Search travel speed in position control (contact
reference); Speed of finding reference point
Pn685 rpm 0~3000 1500 Immediately
(hitting the origin signal ORG) in position homing
control.
Leave travel switch speed in position
control(contact reference);
Pn686 Speed of finding reference point (leaving the origin rom 0~200 30 Immediately
signal ORG) in position homing
control.
Pn687 Position teaching pulse 10000puls -9999~9999 0 Immediately
Pn688 Position teaching pulse puls -9999~9999 0 Immediately
Pn689 Reserved — - - —
Pn690 Encoder multi-turn upper limit r 0~65535 100 After restart
Setting value of encoder multi-turn when power 0~65535
Pn691 r 0 After restart
off
Actual value of encoder multi-turn when power 0~65535
Pn692 r 0 After restart
off
Hex
Pn700.0: MODBUS communication baud
rate
Pn700 Pn700.1: MODBUS protocol — 0~0x0182 0x0151 After restart
Pn700.2:Communication protocol
selection
Pn700.3: Reserved
Pn701 MODBUS axis address — 1~247 1 After restart
Pn702 Reserved — — — —
Hex —
Pn703 Pn703.0: Reserved 0~0x0015 0x0004 After restart
Pn703.1: Synchronous frame early detection
Pn704 EtherCAT communication contact — 1~127 1 After restart
Pn705 32 bit 1st electronic gear numerator (H) - 0~9999 0 After restart
Pn706 32 bit 1st electronic gear numerator (L) — 0~9999 1 After restart
Pn707 32 bit electronic gear denominator (H) — 0~9999 0 After restart
Pn708 32 bit electronic gear denominator (L) — 0~9999 1 After restart
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Parameter Setting Factory Setting
Name Unit
No. Range Setting Invalidation
Pn709 32 bit 2st electronic gear numerator (H) — 0~9999 0 After restart
Pn710 32 bit 2st electronic gear numerator (L) — 0~9999 1 After restart
Hex
Pn840.0: Encoder model selection
0x0000~
Pn840 Pn840.1: Motor designing sequence — — After restart
OxOF3E

Pn840.2: Servo drive model selection

Pn840.3: Reserved

Note: The setting range and factory setting of Pn401 to Pn405 depend on the actual overload capacity.
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B.4 Parameters in detail (ProNet-COOCEG-EC)

Parameter Description Setting Control Function and Meaning
No. Validation Mode

Pn000.0 Servo ON

[0] External S-ON enabled.

[1] External S-ON disabled. Servo motor excitation

signal is turned ON automatically after S-RDY is

output.

Pn000.1 Forward rotation input signal prohibited
(P-0T)

[0] External P-OT enabled. Operate in the time

sequence setting in Pn004.0 when travel limit occurs.

[1] External P-OT disabled.

Pn000 Binary After restart ALL Pn000.2 Reverse rotation input signal prohibited

(N-0T)

[0]External N-OT enabled. Operate in the time

sequence setting in PNn004.0 when travel limit occurs.

[1] External N-OT disabled.

Pn000.3 Alarm output when instantaneous power loss
(ALM)

[O]Instantaneous power loss for one period with no

alarm output

[1]Instantaneous power loss for one period with alarm

output
Pn001.0 Pn001.0 CCW,CW selection
Pn001 Binary After restart ALL [0] Sets CCW as forward direction
Pn001.1 [1] Sets CW as forward direction
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Parameter
No.

Description

Setting
Validation

Control

Function and Meanin
Mode .

T Pn001.1 Analog speed limit enabled

Pn001.2 [0] Sets the value of Pn406 as the speed limit value during

P,S torque control.

Pn001.3 [1] Use the lower speed between V-REF and Pn406 as an
P external speed limit input.

Pn001.2 Analog torque limit enabled

[0] Sets Pn401~Pn404 as torque limit.

[1] Sets the value corresponding to Tref input analog

voltage as torque limit.

Pn001.3 2nd electronic gear enabled

[0] 2nd electronic gear is disabled, PCON signal is used to

switch P/PI
[1] 2nd electronic gear is enabled, PCON signal is only
used as 2nd electronic gear when Pn005.1 is set to 1.

Pn002

Binary

After restart

Pn002.0 Electronic gear switching mode
[0] Corresponding time sequence

Pn203
Pn201 Electronic gear numerator 2 Pn201

Electronic gear numerator 1 PCON enabled Electronic gear numerator 1

ALL PCON disabled PCON disabled

Reference pulse

il e Aanannie AAarre

tl, t2>1ms

[1] Corresponding time sequence
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Parameter L. Settin, Control X .
Description R g Function and Meaning
No. Validation Mode
Pn203
Pn201 Electronic gear numerator 2 Pn201
Electronic gear numerator 1 PCON enabled Electronic gear numerator 1
PCON disabled | PCON disabled

Reference pulse

ANt e Annle A

tl, t2>Ims

Time sequence when Pn002.0=0 or 1

Pn203
Pn201 Electronic gear numerator 2 Pn201
Electronic gear numerator 1 PCON enabled Electronic gear numerator 1
PCON disabled PCON disabled

Reference pulse

rrygulele o nie e L

tl, t2, t3, t4>1ms

Error time sequence

Pn203
Pn201 Electronic gear numerator 2 Pn201
Electronic gear numerator 1 PCON enabled Electronic gear numerator 1
PCON disabled PCON disabled

Reference pulse

LS 0 I Y o

t1, t2>1ms
Pn002.1 Reserved
Pn002.2 Absolute encoder selection
[0] Use absolute encoder as an absolute encoder
[1] Use absolute encoder as an incremental encoder
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P;l;)a.meter Description VZ?:;;:igon C::;:;I Function and Meaning
Pn002.3 Reserved
Pn003.0 Reserved
Pn003.1 Reserved
Pn003.2 Low speed compensation
[0] Without low speed correction
[1] With low speed correction to avoid servomotor
creeping, but the degree of correction is
Pn003 Binary After restart ALL determined by the setting in Pn129.
Pn003.3 Overload enhancement
[0] Without overload enhancement function
[1] With overload enhancement function, which can
enhance the overload capacity when servomotor
exceeds the 2 times rated overload. It is used in
frequent power ON/OFF occasions.
Pn004.0 Stop Mode
[0] Stops the servomotor by applying DB and then
Pn004.0 releases DB.
ALL [1] Coast to a stop.
Pn004.1 [2] Stops the servomotor by DB when servo OFF, stops the
P servomotor by plug braking when overtravel, then places it
Pn004 Hex After restart Pn004.2 into coast (power OFF) mode.
P [3] Makes the servomotor coast to a stop state when servo
Pn004.3 OFF, stops the servomotor by plug braking when
P overtravel, then places it into coast (power OFF) mode.

[4] Stops the servomotor by DB when servo OFF, stops the
servomotor by plug braking when overtravel, then places it
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Parameter
No.

Description

Setting
Validation

Control
Mode

Function and Meaning

into zero clamp mode.

[5] Makes the servomotor coast to a stop state when servo
OFF, stops the servomotor by plug braking when
overtravel, then places it into zero clamp mode.

Pn004.1 Error counter clear mode

[0] Clear error pulse when S-OFF, do not when

overtravel.

[1] Do not clear error pulse.

[2] Clear error pulse when S-OFF orovertravel

(excep for zero clamp)

Pn004.2 Reference pulse form

[0] Sign + Pulse

[1] CW+CCW CW + CCW

[2] A +B(x1)

[3]A+B(x2)

[4] A + B (x4)

Pn004.3 Inverses pulse

[0] Do not inverse PULS reference and SIGN reference.

[1] Do not inverse PULS reference; Inverses SIGN reference.
[2] Inverse PULS reference;Do not inverse SIGN reference.
[3] Inverse PULS reference and SIGN reference.
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Parameter
No.

Description

Setting
Validation

Control
Mode

Function and Meaning

Pn005

Hex

After restart

Pn005.0
P,S
Pn005.1
ALL
Pn005.2
P

Pn005.0 Torque feedforward form

[0]Use general torque feedforward, external

analog(Tref) feedforward input is invalid.

[1]Use general torque feedforward, external

analog(Tref) feedforward input is valid.

[2]Use high-speed torque feedforward, external

analog(Tref) feedforward input is invalid.

[3]Use high-speed torque feedforward, external

Analog (Tref) feedforward input is valid.

Pn005.1 Control mode

[0]Speed control (analog reference)

PCON: OFF, Pl control; ON, P control

[1]Position control (pulse train reference)

PCON: OFF, Pl control; ON, P control

[2]Torque control (analog reference)

PCON is invalid.

[3]1Speed control (contact reference)é—>speed
Control (zero reference)

PCON, PCL, NCL: OFF Switches to speed control(zero

reference)

[4]Speed control (contact reference)é—>speed

control(analog reference)

PCON, PCL, NCL: OFF Switches to speed control (analog

reference)

[5]Speed control (contact reference)¢->position

control(pulse train reference)
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Parameter
No.

Description

Setting
Validation

Control
Mode

Function and Meaning

PCON, PCL, NCL: OFF Switches to position control(pulse
train reference)

[6]Speed control (contact reference)é-—>torque

Control (analog reference)

PCON, PCL, NCL: OFF Switches to position control (analog
reference)

[7]Position control (pulse train reference)é->speed
Control (analog reference)

PCON: OFF position control (pulse train

reference); ON speed control (analog reference)
[8]Position control (pulse train reference)é->Torque
Control (analog reference)

PCON: OFF position control (pulse train

reference); ON torque control (analog reference)
[9]Torque control (analog reference)é->speed

Control (analog reference)

PCON: OFF Torque control (analog reference); ON Speed
control (analog reference)

[A]Speed control (analog reference)é->zero clamp

Control

PCON: OFF Speed control (analog reference); ON zero
clamp control

[B]Positin control (pulse train reference)é-—>position
control (INHIBIT)

PCON: OFF Position control (pulse train

reference); ON position control (INHIBIT)
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P;:)a.meter Description VZ?:;;:igon C::;:;I Function and Meaning
[C]Position control (contact reference)
PCON: Used to change step
PCL, NCL: Used to search reference point or start
[D]Speed control (parameter reference)
PCON invalid
Pn005.2 Out-of-tolerance alarm selection
[0] Out-of-tolerance alarm disabled
[1] Out-of-tolerance alarm enabled. Outputs alarm
when the value of error counter exceeds Pn504
setting value.
[2] Reserved
[3] Reserved
Pn005.3 Servomotor model selection
[0] EMJ
[1] EMG
[2] EML
[31EMB
[4] Reserved
[5] Reserved
Pn006.0 Bus type selection
[0] No bus
[1] PROFIBUS-DP VO/V1

Pn006 Hex After restart P S [2] PROFIBUS-DP V2

[3] CANopen
[4] EtherCAT
Pn006.1 Reserved
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P;l;)a.meter Description VZ?:;;:igon C::;:;I Function and Meaning
Pn006.2 Low-frequency vibration suppression switch
[0] Low-frequency vibration suppression function
disabled
[1] Low-frequency vibration suppression function
enabled
Pn006.3 Reference input filter for open collector signal
[0] When pulse is difference input, the max value of servo
receiving pulse frequency <4M
[1] When pulse is difference input, the max value of servo
receiving pulse frequency <650K
[2] When pulse is difference input, the max value of servo
receiving pulse frequency<150K
Notes: “the max value of servo receiving pulse
frequency” ,it means the sufficient max value of pulse
frequency receiving by servo hardware.
Pn007.0: Wider the width of C pulse or not
[0] Standard width of C pulse
[1] Wider the width of C pulse
. Pn007.1: Reserved
Pn007 Binary After restart ALL PR007.2: Reserved
Pn007.3: Torque filter
[0] Standard torque filter
[1] New torque filter
Pn008.0: Alarm classification selection
Pn008 Binary After restart — Pn008.1: SON effective mode

Pn008.2: Reserved
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Pn008.3: Reserved

Pn009

Binary

After restart

Pn009.0: Sensor type selection
Pn009.1: Reserved

Pn009.2: Electronic gear selection
Pn009.3: Reserved

Pn010

Hex

After restart

P,ST

Pn010.0: Automatic identification motor function enabled
[0] Disabled auto identity function

[1] Enabled auto identity function (get the models of servo
drive, servo motor, encoder automatically, and load the
servo drive parameters, but not read the motor
parameters from Pn parameters.

Pn010.1: Reserved

Pn010.2: Reserved

Pn010.3: Reserved

Pn100

Online
autotuning

After restart

P,S

Pn100.0 Load inertia setting

[0] Manual setting

[1,2,3] Normal mode

[4,5,6] Vertical load

[1,4] Load inertia without variation
[2,5] Load inertia with little variation
[3,6] Load inertia with great variation
Pn100.1 Online autotuning setting
[0] Manual setting

[1] Standard
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[2] Steadily
[3] High precision
Note:
Autotuning may be invalid in the following cases:
1.Autotuning is invalid when servomotor max.speed is less
than 100rpm.
2.Autotuning is invalid when servomotor acceleration
/deceleration speed is less than 5000rpm/s. 3.Autotuning
is invalid when mechanical clearance is too big during
operation. 4.Autotuning is invalid when the difference of
different speed load is too great.
4. Autotuning is invalid when mechanical vibration and
friction are too big during operation.
Pn100.2: Reserved
Pn100.3: Reserved
The response speed of servo system is determined by this
parameter. Normally, the rigidity should be set a little

Pn101 Mac.hine rigidity Immediately P s !arger. However, if it is too large, .it would suffer mechanical

setting impact. It should be set a little smaller when large
vibration is present. This parameter is only valid in
autotuning.
. . This parameter determines speed loop gain.
Pn102 Speed loop gain Immediately P,S Unit: rad/s
Pn103 ?peed Iogp Immediately P s Dec.rgas?s t.he value of this parameter to shorten
integral time positioning time and enhance speed response.
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constant Unit: 0.1ms
This parameter determines position loop gain. Decreases
PR104 Po‘sition loop Immediately p this vf'alue to enhance servo rigidity, but vibration will
gain occur if the value is too large.
Unit: 1/s
Torque reference Torque reference filter can eliminate or lighten mechanical
Pn105 filter time Immediately P,S, T vibration, but incorrect setting will result to mechanical
constant vibration. Unit:0.01ms
Pn106 Loa.ld inertia Immediately P s Set.ting value=(load inertia/rotor inertia) X 100
ratio Unit: %
Pn107 2n.d speed loop Immediately P, S
gain
Pn108 .an spee.d loop Immediately P, S .
integral time The meanings of these parameters are the same as
2nd position Pn102~Pn105.
Pn109 loop Immediately P These parameters are only needed to set when the gain
gain function are enabled.
2nd torque
Pn110 reference filter Immediately P,S, T
time constant
This parameter setting can shorten positioning time.
However, if it is too large or does not cooperate with
Pn111 Speed bias Immediately P Pn111 correctly, vibration will occur.

The relationship with speed reference, error counter,
positioning error is shown in the following chart.
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Description Function and Meanin
No. P Validation Mode €
A
Speed reference
Pnl11
Pn500
- Error counter -
y‘ P50
v
It is used to set position feedforward. The response speed
is faster and position error is less when this parameter
Pn112 Feedforward Immediately P setting is higher. Vibration will occur if the value is set too
large.
Unit: %
It is used to ease mechanical vibration due to position
Feedforward .
) . . feedforward. The feedforward lag will be enlarged and
Pn113 filter time Immediately P . . .
result to vibration if the value is set too large.
constant .
Unit: 0.1ms
Torque . It is used to set torque feedforward, and enhance
Pnl114 q Immediately P,S q
feedforward response speed.
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Set the load inertia ratio (Pn106) correctly to enable this
function in manual gain adjustment mode.
Unit: %
::c;g:(frward It is used to ease mechanical vibration due to torque
Pn115 ) . Immediately P,S feedforward.
filter time .
Unit: 0.1ms
constant
[0]Torque reference percentage
L [1]Value of offset counter
P/PI tch
Pn116 / SWI ching After restart P,S [2]Value of acceleration speed setting
condition .
[3]Value of speed setting
[4]Fixed PI
Pn117 Torque switching After restart P s Thr.eshold of torque to switch Pl control to P control.
threshold Unit: %
Offset counter Threshold of error counter to switch Pl control to P
Pn118 switching Immediately P control.
threshold Unit: puls
setting . Threshold of acceleration speed to switch PI control to P
acceleration .
Pn119 o Immediately P,S control.
speed switching Unit: 10rpm/s
threshold el
Setting speed .
o . Threshold of speed to switch Pl control to P control.
Pn120 switching Immediately P,S Unit: rom
threshold L
Gain switching [0]Fix to 1st group gain
Pn121 Aft tart P,S
n condition errestar ! [1]External switch gain switching(G-SEL)
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No. Description Validation Mode Function and Meaning
[2]Torque percentage
[3]Value of offset counter
[4]Value of acceleration speed setting (10rpm/s)
[5]Value of speed setting
[6] Position reference input
[7]actual motor speed
[8] Position reference(Pn123) + actual speed (Pn124)
itchi |
Pn122 fivr:tec ing delay Immediately P,S The required time for switching the gain. Unit:0.1ms
Switch threshold
Pn123 Iev\vllelc resho Immediately P,S Gain switching trigger level
Actual speed . . . .
Pn124 Immediately P,S When Pn121=8, Pn124 is valid. Unit: rpm
threshold
Position gain . This parameter is used to smooth transition if the change
Pn125 o . | diatel P L .
n switching time mmediately of the two groups of gain is too large.Unit:0.1ms
Pn126 Hy.sterfesw Immediately P s Th.IS pa.ram.eter is used to set the operation hysteresis of
switching gain switching.
Low speed This parameter is used to filter in low speed detection. The
Pn127 p . Immediately P,S speed detection will be lagged if the value is too large.
detection filter -
Unit:0.1ms
Speed gain
lerati . . . A
acce.era K.m The increasing multiple of speed loop gain is the same
relationship . - . . . .
Pn128 durin Immediately P,S rigidity during online autotuning. The speed loop gain is
. & larger when this value is higher.
online
autotuning
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Low speed . . P . .
Pn129 correction Immediately P s The |ntgn5|tY of .antl-frlct.lon .and aqtl-creeplng at low
.. speed. Vibration will occur if this value is set too large.
coefficient
Pn130 Friction Load Immediately P,S Frictin load or fixed load compensation Unit: 0.1%
Friction
ti . . . .
Pn131 compensation . Immediately P,S Threshold of friction compensation start Unit: rpm
speed hysteresis
area
Sticking friction . Sticking damp which is in direct proportion to speed.Unit:
Pn132 Immediatel P,S
load are 0.1%/1000rpm
Notch filt 1
Pnl146 ote . Iiers Immediately P,S, T Notch filters 1 trap width
trap width
Notch filt 2 . ) .
Pn147 ot . Vers Immediately P,S, T Notch filters 2 trap width
trap width
Analog encoder output orthogonal difference pulses.
PR200 PG divided ratio After restart P ST The meaning of this v_alue is the number of analog encoder
output orthogonal difference pulses per one servomotor
rotation.
16 bit 1st The parameters are valid,when Pn009.2=0.
Pn201 electronic gear After restart P The electronic gear enables the reference pulse to relate
numerator with the servomotor travel distance, so the host controller
16 bit electronic doesn't change the mechanical deceleration ratio and
Pn202 gear After restart P encoder pulses. In fact, it is the setting of frequency
denominator doubling or frequency division to the reference pulses.
i Numerator (Pn201or Pn203
Pn203 16 bit 2nd After restart P ( )

electronic gear

Denomin ator (Pn202)
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numerator
Position
reference This value is used to smooth the input pulses. The effect of
PR204 accelerathn Immediately p smoot_hness is bet.ter when the value is higher, but lag will
/deceleration occur if the value is too large.
time Unit:0.1ms
constant
Position
reference [0]: 1st order filter
Pn205 filter form After restart P [1]: 2nd order filter
selection
Pn206 Reserved for _ _ _
manufacturer
Lock torque
during homing . The value limits the torque during homing method
Pn207 | diatel P .
n method mmediately (-1,-2,-3,-4) , Unit:%rated torque.
(-1,-2,-3,-4)
Lock time during . . .
. . The allowed time for the stalled during homing method
Pn208 homing method Immediately P (-1-2-3-4) . Unit : 0.125ms
(-1,-2,-3,-4) e o
Pn209.0 Touch Probe Channel 1 input selection
Touch Probe {(1)} Ezi—g
Pn209 input channel After restart P 2] CN1:4

selection

Pn209.1 Touch Probe Channel 2 input selection
[0] CN1_3
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[1] CN1_3
[2] CN1_4
Touch Probe
Pn210 input signal Immediately P The time for filtering the input signal. Unit is 0.01us
filtering time
Pn300 ﬁ;zlrc;izzeed Immediately S The.r corresponding speed to 1V analog input
. A Unit: rpm/V
input gain
This parameter is used to set zero bias of analog speed
given, and it is related with the analog speed reference
input gain (Pn300).
Pn301 A.nalog speeq Immediately S Analog speed reference=(Speed reference input analog
given zero bias .
voltage —Analog speed reference zero bias)xAnalog speed
reference input gain
Unit: 10mv
Pn302 Reserved — — —
Pn303 Reserved — — —
The parameter can be set to positive or negative. When
control mode is set to D, it determines the speed of motor.
Pn304 Parameter speed Immediately S The servomotor speed is determined by this parameter
when Pn005.1=D.
Unit: rpm
It is used to set JOG rotation speed, and the direction is
Pn305 JOG speed Immediately S determined by the pressing key during JOG operation.
Unit: rpm
Pn306 Soft start Immediately S The time to accelerate to 1000rpm on slope speed
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acceleration reference.
time Unit: ms
Soft start The time to decelerate to 1000rpm on slope speed
Pn307 deceleration Immediately S reference.
time Unit: ms
Pn308 Speed filter time Immediately S Spe.ed reference 1st order filter time constant
constant Unit: ms
The time for transition from one point to another point in
Pn309 S.cur.ve Immediately S S curve.
risetime X
Unit: ms
[0]Slope
Speed reference 1]S curve
Pn310 cSrve form After restart S {2}1St order filter
[3]2™ order filter
Pn311 S form selection After restart S This value determines the transition form of S curve.
DP N
Pn312 communication Immediately P,S, T Scr)]?.n::::catlon speed of bus JOG.
JOG speed ’
Pn316 Speed internal 1 Immediately S Internal speed is enabled when Pn005.1=3~6
Pn317 Speed internal 2 Immediately S . .
Pn318 Speed internal 3 Immediately S Input signal Operating speed
Pn319 Speed internal 4 Immediately S /P-CON /P-CL JN-CL
Pn320 Speed internal 5 Immediately S
Pn321 Speed internal 6 Immediately S
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OFF(H) OFF(H) | OFF(H) | Zero speed or switch
to other control modes
OFF(H) | ON(L) | SPEED1
ON(L) | OFF(H) | SPEED2
Pn322 Speed internal 7 Immediately S ON(L) ON(L) | SPEED3
ON(L) | OFF(H) | OFF(H) | SPEED4
OFF(H) | ON(L) | SPEED5
ON(L) | OFF(H) | SPEED6
ON(L) | ON(L) | SPEED7
PRA00 Torque reference Immediately T The meaning of this parameter is the needed analog input
gain voltage to reach the rated torque.
pnag1 | Forward torque Immediately p,S, T
internal limit
Pn402 Beverse t.orgue Immediately P,S, T . .
internal limit Servomotor output torque limit value (depending on the
| | ity) .Unit:9
PRA03 Forward_ e>.<ternal Immediately P ST actual overload capacity) .Unit:%
torque limit
pnaos | Reverseexternal | fiately P,S,T
torque limit
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pnags | Flug braking Immediately p,S, T
torque limit
Speed limit Servomotor output torque limit value during torque
Pn406 during torque Immediately T . P q g q
control Unit: rpm
control
PnA07 Notch filter 1 Immediately ST Nojcch filter 1 frequency 1_, |n4 somg cond|t.|on5,
frequency Unit:Hz vibration will be picked
Pn408 Notch filter 1 Immediately P,S, T Notch filter 1 depth up and response V\,““ b.e
depth lagged after notch filter is
Notch filter 2 . Notch filter 2 frequency | set.
Pn409 frequency Immediately P.ST Unit:Hz 2. When notch filter
Notch filter 2 . . frequency is set to 5000,
Pn410 depth Immediately P,S, T Notch filter 2 depth the notch filter is invalid.
Low frequency
Pn411 vibration Immediately P,S Frequency of low frequency vibration with load. Unit:0.1Hz
frequency
Low fi
Pn412 PW r.equency Immediately P,S Attenuation damp of low frequency vibration with load.
vibration damp
Torque control .
Pn413 . Immediatel T . -
delay time v These parameters are only enabled in position control
Pnald Torque control_ Immediately T mode.
speed hysteresis
This parameter is used to set zero bias of analog torque
Pna15 Analog torque Immediately T given, and it is related with torque reference input gain

given zero bias

(Pn400),

Analog torque reference=( Torque reference input analog
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voltage —Analog torque reference zero bias)xAnalog
torque reference input gain. Unit:10mv
Pn416 Reserved — — —
IN signal wh is | h hi
PRS00 Positioning error Immediately p Outputs /CO signal when error counter is less than this
value.Unit:puls
. Outputs /VCMP signal when the difference between speed
Coincidence . . .
Pn501 . Immediately P reference value and speed feedback value is less than this
difference .
value. Unit: rpm
Pn502 Zero clamp Immediately S The servomotF)r is I(?cked when the speed co'rresponding
speed to the analog input is less than this value. Unit: rpm
. When the servomotor speed exceeds this parameter
Rotation . . .
Pn503 detection speed Immediately P,S, T setting value, it means that the servomotor has already
P rotated steadily and outputs /TGON signal. Unit: rpm
When the value in error counter exceeds this parameter
Pn504 Offset counter Immediately p setting value, it mgans that error counter overflows and
overflow alarm outputs an alarm signal.
Unit:256Puls
These parameters are only enabled when the port output
parameters are allocated with /BK signal output.
N Th k ki f
PR505 Ser.v.o 0 . Immediately PS,T es_e para_meters are used tp eep bra mg (prevent from
waiting time gravity glissade or continuous outside force on

servomotor) time sequence.
Servo ON waiting time:
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Pn506

Basic waiting
flow

Immediately

P,ST

Pn507

Brake waiting
speed

Immediately

P,ST

Pn508

Brake waiting
time

Immediately

P,ST

&For the parameter is plus,/BK signal is output firstly when
servo-ON signal is input, and then servomotor excitation
signal is created after delaying the parameter setting time.
@For the parameter is minus, servomotor excitation signal
is output firstly when servo-ON signal is input, and then
/BK signal is created after delaying the parameter setting
time.

Basic waiting flow:

Standard setting: /BK output (braking action) and
servo-OFF are at the same time.

Now, the machine movable part may shift slightly due to
gravity according to mechanical configuration and
character; it can be eliminated by using the parameters
when the servomotor is at stop or at a low speed.

Brake waiting speed:

/BK signal is output when the servomotor speed is
decreased below the parameter setting value at servo-OFF.
Brake waiting time:

BK signal is output when the delay time exceeds the
parameter setting value after servo-OFF.

/BK signal is output as long as either of the brake waiting
speed or brake waiting time is satisfied.
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Pn509

Allocate input
port to signal,
one port with
four bits(hex)

After restart

P,ST

Pn509.0 - CN1_15
Pn509.1 - CN1_16
Pn509.2 - CN1_17
Pn509.3 - N1_18

Pn510.0 > CN1_19
Terminal PRI is CN1_15< CN1_16< CN1_17< CN1_18<
CN1_19

Corresponding signal of each data is shown as following:
[0]S-ON

[1]P-CON

[2]P-OT

[3IN-OT

[4]ALMRST
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Pn510

Allocate input
port to signal,
one port with
four bits(hex)

After restart

P,S, T

[5]CLR

[6]P-CL
[7IN-CL
[8]G-SEL
[9]JDPOS-JOG+
[A]JDPOS-JOG-
[B]JDPOS-HALT
[C]IHmMRef
[D]SHOM

[E]JORG
[F]ZCLAMP

Pn511

Output signal
allocation

After restart

P,S, T

Pn511.1 - CN1_11, CN1_14

Pn511.2 > CN1_13, CN1_14
Corresponding signal of each data is shown as follows:
[0]COIN/VCMP

[1]TGON

[2]S-RDY

[3]CLT

[4]BK

[5]PGC

[6]OT

[7]RD

[8]JHOME
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[9]TCR
[A]JR-OUT1
[B]JR-OUT2
Bus control input .
Pn512 . | diatel P,S, T . .
n terminal enabled mmeciately Bus control input terminal enabled:
[0]: Disabled
[1]: Enabled
Pn513 ?us c.onTrol T)'ru; Immediately P,S, T Pn512.0>CN1_15
erminal enable Pn512.1->CN1_16
Pn512.2->CN1_17
Pn512.3->CN1_18
B .
Pn513 us control input |\ giately P,S,T | Pn513.0>CN1_19
terminal enabled -
. . It is used to set input port filter time. The signal will be
Pn514 | fil | | P,S, T
n> nput port filter mmediately 'S lagged if the parameter setting is too high.Unit:0.2ms
PN515 Alarm port filter Immediately P ST It is used to set alarm port filter time, The signal will be

lagged if the parameter setting is too high.Unit:0.2ms
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PR516 !nput Port signal Immediately P T [0]: Do not inverse signal.
inversion [1]: Inverse signal
Pn516.0->CN1_15 inversion
Pn516.1->CN1_16 inversion
Pn516.2->CN1_17 inversion
Input port signal ) Pn516.3->CN1_18 inversion
Pn517 imF/)erSiF;n s Immediately P,S,T Pn517.0->CN1_19 inversion
Dynamic  brake . . . .
Pn518 time Immediately P,S, T Motor dynamic brake time Unit: ms
Pn519 Serial . encoder Immediately ST In t.he range of this parz?\meter, there will be no warning of
error time serial encoder error Unit: 0.1ms
Position . . . . .
Pn520 . Immediately P,S T This parameter set position complete time Unit: 0.1ms
complete time
Pn521.0 If connected externally regenerative resistor
0: connect externally regenerative resistor between B1 and
B2
1: Dose not connect externally regenerative resistor, relay
Pn521 Binary After restart P,S,T on internal capacitance.
(This parameter is in effect only on ProNet-A501/02/04)
Pn521.1 Reserved
Pn521.2 Reserved
Pn521.3 Reserved
Pn522 Reserved — — —
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Pn523 Reserved - - -
Pn524 Reserved — — —
When load percentage is larger than overload alarm
Overload alarm threshold, A04 will occur soon.
Pn525 Immediately PS,T Pn525 is recommended to set below 120, otherwise the
threshold . .
servo drive and motor will be damaged.
Unit:%
Isrngflf;?;uc:f When servomotor winding temperature exceeds Pn526
Pn526 motor Immediately PST setting, A19 will occur. Unit: C
overheat alarm (Only enabled in ProNet—75/1A/1E/2B)
[0]: Do not inverse signal.
Outout signal [1]: Inverse signal
Pn528 .p & Immediately PS,T Pn528.0->CN1_11, CN1_14
Inverse Pn528.1->CN1_12, CN1_14
Pn528.2->CN1_13, CN1_14
When motor torque output is higher than Pn529 setting
Torque d.etectlon . value,/TCR is ON. When motor torque output is lower than
Pn529 output signal Immediately PS,T
threshold value Pn529 setting value,/TCR is OFF.
Unit: %
Torque detection
Pn530 output signal After restart RS, T Torque detection output signal time. Unit: ms

time
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Reserved for
Pn531 — — —
manufacturer
Position pulse in
1POSO oﬁnt to The two parameters are used in combination, and the
Pn600 oint czntrol Immediately P algebraic sum of them is the position JPOSO needs to
(phi h level) reach. (The number of servomotor rotation revolutions is
gl. - related with the programme mode of point to point
Position pulse in
JPOSO0 point to control )
Pn601 . P Immediately P Pn600 Unit: 10000puls
point control .
Pn601 Unit: 1 puls
(low level)
The meaning of other point to point control related
""" parameters are the same.
Position pulse in
Pn630 JP9515 poin'lc to Immediately p The two parameters are used in combination, and the
pqmt contro algebraic sum of them is the position of JPOSO needs to
(high level) reach. (The number of servomotor rotation revolutions is
lated with th de of point t int
Position pulse in related wi e programme mode of point to poin
JPOS15 point to control.)
Pn631 . P Immediately P Pn630 Unit: 10000 puls
point control .
Pn631 Unit: 1 puls
(low level)
JPOSO point t . .
. pointto . JPOSO Point to point speed control
Pn632 point speed Immediately P .
Unit: rpm
control

The speed of other point to point control
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JPOS015 point t . .
. pointto . The speed of JPOS15 point to point control
Pn647 point speed Immediately P .
Unit: rpm
control
p -
) QSO point to . 1st order filter time of JPOSO point to point control can
Pn648 point control 1st Immediately P . .
. . stop or start the servomotor mildly.Unit: 0.1ms
order filter time
...... 1st order filter of other point to point control.
JPQS:LS pointto ] 1st order filter time of JPOS15 point to point control can
Pn663 point control 1st Immediately P i )
order filter time stop or start the servomotor mildly. Unit: 0.1ms
JPC_)SO point to . JPOSO0 point to point control stop time
Pn664 point control Immediately P ]
stop time Unit: 50ms
------ Other point to point control stop time
JPC.)515 pointto . JPOS15 point to point control stop time
Pn679 point control Immediately P ]
stop time Unit: 50ms
Pn680 Reserved — — —
Pn681.0 Single/cyclic, start/reference point selection
[0] Cyclic operation, PCL start signal, NCL search reference
) point in forward direction.
Pn681 Hex Immediately P

[1] Single operation, PCL start signal, NCL search reference
point in forward direction.

[2] Cyclic operation, NCL start operation, PCL search
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reference point in forward direction.
[3] Single operation, NCL start operation, PCL search
reference point in forward direction.
Pn681.1 Change step and start mode
[0] Delay to change step, no need of start signal, delay to
start after S-ON.
[1] PCON change step, no need of start signal, PCON
delay to start after S-ON, but inside pulse can not
stop when PCON off.
[2] Delay to change step, need start signal, canceling
start signal can immediately stop inside pulse.
Return to programmed start point process step when
reset.
[3] PCON change step, need start signal, canceling start
signal can immediately stop inside pulse. Return to
programmed start point process step when reset.
Pn681.2 Change step input signal mode
[0] Change step input signal electrical level mode
[1] Change step input signal pulse mode
Pn681.3 Reserved

Pn682 rnrgﬁ;amme Immediately P [0]: Incremental programme
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[1]: Absolute programme

Pn683

Programme start
step

Immediately

Select the start point of the point to point control

Pn684

Programme stop
step

Immediately

Select the stop point of the point to point control.

Pn685

Search travel
speed in position
control (contact
reference);
Speed of finding
reference point
(Hitting the
origin signal
ORG) in position
homing

control.

Immediately

Search the servomotor speed in the direction of reference

point towards travel switch.Unit: rpm

Pn686

Leave travel
switch speed in
position

control (contact
reference);
Speed of finding
reference point
(Leaving the
origin signal
ORG) in position

Immediately

Search the servomotor speed when the reference point

leaves travel switch. Unit: rpm
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homing
control.
The two parameters are used in combination, and the
Position teaching _ algeb.raic sum of them i_s the curre.n.t position_ of posit_if)n
Pn687 pulse Immediately P teaching. When performing the position teaching by utility
function, the algebraic sum of the two parameters are
given to the current position
Pn688 Polsmon teaching Immediately p Pn687 unit: 10000puls
puise Pn688 unit: 1 puls
Pn689 Reserved - - -
When the upper limit (Pn690 )is exceeded in the forward
Enco.der rotation direction, the multi-turn data is 0.When the lower
Pn690 multi-turn upper After restart P
limit limit 0 is exceeded in the reverse rotation direction, the
multi-turn data is Pn690.
Setting value of
Record the value of encoder multi-turn setting by soft
Pn691 enclo.der h After restart P & by
multi-turn when when power off
power off
Actual value of
Record the actual value of encoder multi-turn when power
Pn692 enco.der After restart P P
multi-turn when off
power off
Pn700 Hex After restart ALL Pn700.0 MODBUS communication baud rate
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Parameter
No.

Description

Setting
Validation

Control
Mode

Function and Meaning

[0] 4800bps

[1] 9600bps

[2] 19200bps

Pn700.1 MODBUS protocol

[0] 7, N, 2 (MODBUS,ASCII)

[1] 7, E, 1 (MODBUS,ASCII)

[2] 7, O, 1 (MODBUS,ASCII)

[3]18, N, 2 (MODBUS,ASCI!I)

[4] 8, E, 1 (MODBUS,ASCII)

[5] 8, O, 1 (MODBUS,ASCII)

[6] 8, N, 2 (MODBUS,RTU)

[7] 8, E, 1 (MODBUS,RTU)

[8] 8, O, 1 (MODBUS,RTU)

Pn700.2 Communication protocol selection
[0] No protocol SCI communication
[1] MODBUS SCI communication
Pn700.3 Reserved

Pn701

MODBUS axis
address

After restart

ALL

Axis address of MODBUS protocol communication

Pn702

Reserved

Pn703

Hex

After restart

ALL

Pn703.0: Reserved
Pn703.1: Synchronous frame early detection
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P;r:meter Description VZ?:;;:igon C::;:;I Function and Meaning
[O]Close
[1]0pen
EtherCAT

Pn704 communication After restart ALL EtherCAT Aix address of communication
contact

Pn705 32 bit 1st After restart ALL
electronic gear
numerator (H)

Pn706 32 bit 1st After restart ALL
electronic gear
numerator (L) The parameters are valid,when Pn009.2=1.

Pn707 32 bit electronic | After restart ALL The electronic gear enables the reference pulse to relate
gear with the servomotor travel distance, so the host controller
denominator (H) doesn't change the mechanical deceleration ratio and

encoder pulses. In fact, it is the setting of frequency

Pn708 32 bit electronic | After restart ALL doubling or frequency division to the reference pulses.
gear Numerator(Pn705 * 10000 + Pn706 or Pn709 * 10000 + Pn710)
denominator (L) Deno min ator(Pn707 * 10000 + Pn708)

Pn709 32 bit 2nd | After restart ALL
electronic gear
numerator (H)

Pn710 32 bit 2nd | After restart ALL
electronic gear
numerator (L)

Pn840.0 Encoder model selection

Pn840 Hex After restart ALL

[0]-[E] Reserved for manufacturer
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Parameter
No.

Description

Setting
Validation

Control
Mode

Function and Meaning

Pn840.1 Motor designing sequence
[0]-[1] Reserved for manufacturer
Pn840.2 Servo drive model selection
[E] 0.05kW servo drive

[F] 0.1kW servo drive

[0] 0.2kW servo drive

[1] 0.4kW servo drive

[2] 0.75kW servo drive

[3] 1.0 kW servo drive

[4] 1.5kW servo drive

[5] 2.0kW servo drive

[6] 3.0kW servo drive

[7] 5.0kW servo drive

[8] 7.0kW /7.5kW servo drive

[9] 11kW servo drive

[A] 15kW servo drive

[B] 22kW servo drive

Pn840.3 Reserved (For factory using)
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Appendix C Standard Wiring Examples

C.1 Single-phase 200VAC (ProNet-A5AEA-EC ~ ProNet-04AEA-EC
ProNet-02AEF-EC~ ProNet-04AEF-EC)

LlL th single-phase 200~230V'}{: (50/60Hz)
Molded-case Circuit Breaker

Surge Protector
1Ry 1PL (Servo Alarm Display)
H Nose Fier ‘
I Power OFF Power ON o
iJ
1KM 1Ry 1SUP =1 Be sure to connect a surge SUppressor to the
excitation coil of the magnetic contactor and relay.
Servomotor
A1)
" v @
B(2)
L2 v @
c@3)
@1 ProNet wo——
Series Servo Drives D)
@2 @
]
L1C
L2c Serial Encoder "
Encoder
‘f 7 S+
| External Regenerator Resistor 8 S-
| B1 17 BAT+ PG
| 18 BAT-
| 9 PG5V
| B2 19 | PGOV
L B3 Shell | Shield
®
1 TD+ Be sure to prepare the end of the
Be sure to ground o shielded wire properly.
3 RD+
4 N.C.
CN1 5 N.C.
| —1 6 | RD-
| 7 N.C.
Signal allocatons can be modified *L& | 8 | NC
S-ON: Servo ON — | sneil | Shield
P-CON: P Control - |
P-OT: Forward Run Prohibited |
N-OT: Reverse Run Prohibited i RJ45 Socket
ALM-RST: Alarm Reset — } T o+
| 2 TD-
| 3 RD+
| 4 N.C.
| 5 N.C.
485+ | 6 | 6 | RD-
485 | 7 | 7T NG
GNDiso| 8 | 8 N.C
} } shell| Shield
| [ _
1
Connect Shield to Connector Shell Shield | shell Hreons Sgnal Alocatons can be Modifed
= = Hicous TCON Retaton Detecion
-RDY:Servo Ready
} =g B lsron CLT Toraue [ Detetion
14T Conz BK:Brake Interlod
PGC: Encoder C-Pulse Output
| T OTver Travel g
I RD: Servo Enabled Motor Excitaion Output
| | HOME: Home Completion Output
I
| 1 1Ry +2av
| 2] AM+
| 14| com2
| 1D
R T
ov

0] Represents Twisted-pair Wires
ALM: Servo Alarm Output

Photocoupler Output:

Maximum Operating Voliage:DC30V
Maximum Output CurrentDC50mA
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C.2 Single-phase 200VAC (ProNet-A5AEG-EC ~ ProNet-04AEG-EC)

L 12| Single-phase 200~230V % (50/60Hz)
Molded-case Circuit Breaker \\ |

Surge Protector 1Ry 1PL (Servo Alarm Display)

- —————

Noise Filter
Power OFF  Power ON KM
jJ
KM 1Ry 1SUP = Be sure to connect a surge suppressor to the
excitation coil of the magnetic contactor and relay.

Magnetic Contactor

ProNet AQ) Servomotor
. . u
Serial Servo Drives
B2
\% M
c@)
)
Serial Encoder
Encoder
7 S+
8 S-
17 BAT+ PG
18 BAT-
9 PG5V
19 PGOV
[Shell| Shield Ny

Be sure to ground
Be sure to prepare the end of the

TD+ shielded wire properly.

5V
D-
D+

|~ o| || w|n|
z
o

| 8] ol | ]

D
GND

[Shell | Shield

> RJ45 Socket

1 TD+
Allocable signals are as following: ; ;g;
S-ON: Servo ON 7 N.C
P-CON: P Control 5 NvC
P-OT: Forward Run Prohibited S RE
N-OT: Reverse Run Prohibited NG
ALM-RST: Alarm Reset e

Shell | Shield Alocati ‘ o
Signals EXTI and EXT2 are unable - Allocabl signals ae 3 fllowing:
to allocate, which shall be 1 ositioning Completion
( d'( " ! I | TGON:Rotation Detection

connected to external signals. S — S-RDY:Servo Ready

14 | comz CLT:Torque Limit Detection

[Em BK:Brake Interlock
Connect Shield to Connector Shell. Shield  [Shell 14 | com2 PGC: Encoder C-Pulse Output
= OT:Over Travel

RD: Servo Enabled Motor Excitation Output
HOME: Home Completion Output

|
|
! I 1Ry +24v
! [ AT
n.I Represents Twisted-pair Wires | 14| comz =
[ B
ov

ALM: Servo Alarm Output
Photocoupler Output:

Maximum Operating Voltage: DC30V
Maximum Output Current: DC50mA
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C.3 Three-phase 200VAC (ProNet-08AEA-EC ~ ProNet-50AEA-EC
ProNet-08AEF-EC ~ ProNet-20AEF-EC)

LL| L2| L3| Three-phase 200~230V%: (50/60Hz)
Molded-case Circuit Breaker  \b__\0 |

1Ry 1PL (Servo Alarm Display)
H Noise Fier ‘
Power OFF Power ON KM
-
KM 1Ry 1SUP Be sure to connecta ppressor o the
excitation coil of the magnetic contactor and relay.
L1
Servon
" . Ay Seromoer
L3 v 5@
@1 w CE)
D)
©2 ProNet ©
© Series Servo Drives
Lic
L2C Serial Encoder
I N Encoder
7] s+ -y
} External Regenerator Resistor 8 5
| 51 17 | BATF PG
| 18 | BAT-
9 | PG5V
|
| B2 19 [ PGOV
| 83 shel | Shield 4
L
€]
TD+ Be sure to prepare the end of the.
Be sure to ground o shielded wire properly.
RD+
N.C.
CNL|p————— N.C
I i RD-
| N.C
Signal allocatons can be modified:  *>*Y_rpicom | N.C.
ey
S-ON: Servo ON —[soN | shell | Shield
P-CON: P Control I pcoN |
P-OT: Forward Run Prohibited P-OT I
N-OT: Reverse Run Prohibited N-OT | > Rats socket
ALM-RST: Alarm Reset —{ALA-RST } o+
| | 2 | TD-
| | 3 | RO+
| | 7| NC
. | 5 | NC.
785+ | 6 5 T RD-
785 | 7 ! T Ne
GNDiso| 8 } 5T NG
| } snell| Shield | -/
|
| L —
1
L Signal Allocati be Mocified:
Connect Shield to Connector Shell H Shield | shell EREARCe Signal Atocat \r:‘l‘gé?\uﬂl:‘pele“gnue
= etection
i | 14 | comz S-RDY:Servo Ready
| SR CiT Torque Lt Deteton
BK:Brake Interlod
| 14‘ Com2 PEC; Encoder C-Fuise Ouput
T.Over Travel
! | RD: Servo Enabled Motor Excitation Output
| | HOME: Home Completion Output
|
| ! Ry +2av
| | ALMT
| (= a1 comz
| 1D
L ______ J
ov

0| Represents Twisted-pair Wires
ALM: Servo Alarm Output

Photocoupler Output
Maximum Operating Voltage:DC30V
Maximum Output Current:DCSOmA
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C.4 Three-phase 200V (ProNet-08AEG-EC ~ ProNet-50AEG-EC)

L1| 12| L3| Three-phase 200-230V £ (50/60H2)
Molded-case Circuit Breaker Vo

Surge Protector———
urge Protector 1Ry 1PL (Servo Alarm Display)
r{ Noise Filter ‘
I Power OFF Power ON T
p .
jJ
1KM 1Ry 1SUP =—| Be sure to connect a surge suppressor to the
excitation coil of the magnetic contactor and relay.
Magnetic Contactor
L1
ProNet A1) Servomotor
L2 : : u
Serials Servo Drives 50
L3 v M
C(3]
@1 (3)
D(4)
®2 (4)
€]
Lic
L2Cc Serial Encoder
— Encoder
B1 5 5
17 BAT+ PG
B2 18 BAT-
9 PG5V
B3 19 | PGOV
@ IShell| - Shield S
- -
Be sure to ground
Be sure to prepare the end of the
shielded wire properly.
5V 1 1 | TD+
D- 2 2 TD-
D+ 3 3 RD+
D 4 4 N.C.
GND | 5 5 | NC.
6 RD-
7 N.C.
8 N.C.
[Shell | Shield
> RJ45 Socket
| 1 TD+
+24V ! 2 TD-
Allocable signals are as following: '~ DICOM | 20 }——=__ | 3T ROF
S-ON: Servo ON 15 CEA 7 NG
P-CON: P Control 16 o B=t | 5 [ NC
P-OT: Forward Run Prohibited fi =G| I 5 T RD-
N-OT: Reverse Run Prohibited 18 4—% } 7 | NC.
RST: 19 E
ALM-RST: Alarm Reset = | | 8 N.C.
7 =K ! [Shell | Shield
T | Allocable signals are as following:
. ! b - COIN: Positioning Completion
flgn”als E(XTI :ﬁiif‘Tﬁ abre unable } | TGON:Rotation Detection
0 allocate, which shall be T1 | TGON+ S-RDY:Servo Ready
connected to external signals. } 14 | cCOM2 CLT:Torque Limit Detection
13 [S-RDY+ BK:Brake Interlock
Connect Shield to Connector Shell. H Shield 14 | comz PGC: Encoder C-Pulse Output
L | OT:Over Travel
- | RD: Servo Enabled Motor Excitation Output
| HOME: Home Completion Output
| Ry +24v
ALM+
) COMZ
n.l Represents Twisted-pair Wires, Py
ov

ALM: Servo Alarm Output
Photocoupler Output:

Maximum Operating Voltage: DC30V
Maximum Output Current: DCS0mA
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C.5 Three-phase 400VAC (ProNet-10DEA-EC ~ ProNet-70DEA-EC)

Molded-case Circuit Breaker

r‘ Surge Protector '1‘%

L1 L2| L3] Three-phase 380~440V'E: (50/60H2)
e\

1Ry 1PL (Servo Alarm Display)

&

R
|
|

External Regenerator Resistor

Be sure to ground

Be sure {o connect a surge Suppressor to the
excitation coil of the magnetic contactor and relay.

+24V.
Signal allocatons can be modified: —

S-ON: Servo ON S

P-CON: P Control ]

P-OT: Forward Run Prohibited

N-OT: Reverse Run Prohibited

ALM-RST: Alarm Reset ]

Connect Shield to Connector Shell

H Shield | shell

485+ 6
485- 7
GNDiso| 8

Noise Filter ‘
Power OFF Power ON o
iJ

1KM 1Ry 1SUP -=—
u
\%
ProNet w
Series Servo Drives  ®

Servomotor

A1)

Serial Encoder

7

Encoder

8

17

PG

18

9

19

Shell

|~|o| o 5| o]

Shell

| ~|o| 1| oo o]

Shell

Shield

TGON+

COM2

S-RDY+

COoM2

uI Represents Twisted-pair Wires.

157

Be sure to prepare the end of the
shielded wire properly.

RJ45 Socket

Signal Allocations can be Modified:
COIN: Positioning Completion
TG

S-RDY:Servo Ready
CLT:Torque Limit Detection
BK:Brake Interlock
PGC: Encoder C-Pulse Output
OT:Over Travel

D: Servo Enabled Motor Excitation Output
HOME: Home Completion Output

1Ry 424V

oV
ALM: Servo Alarm Output
Photocoupler Output:

Maximum Operating Voltage:DC30V
Maximum Output CurrentDCS0mA
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C.6 Three-phase 400VAC (ProNet-10DEG-EC ~ ProNet-50DEG-EC)

L1 L2| L3| Three-phase 380-440V Z: (50/60Hz)
Molded-case Circuit Breaker '\ _\
r‘ Surge Protector | -1—4
urge Protector 1Ry 1PL (Servo Alarm Display)
r{ Noise Filter ‘
I Power OFF  Power ON KN
1]
KM TRy 1SUP =—|——Be sure to connect a surge suppressor to the
excitation coil of the magnetic contactor and relay.
Magnetic Contactor
e ]
| ProNet Ay Servomotor
L2 . .
I Serials Servo Drives 50
L= L3 v M
(3
o1 w ©)
D(4)
@2 )
S]
24V
24V DC Power Supply
GND Serial Encoder
—— Encoder
+
B1 8 5 [
17 | BATH PG
B2 18 | BAT-
9 | PGBV
B3 19 | PGOV
) IShell| Shield Y
Be sure to ground
Be sure to prepare the end of the
shielded wire properly.
1 | 7o+
2 | TD- ~
> 3 | RD*
1z 7 | NC.
5 | NC.
1D 4 5 RD-
GND 5 7 N.C.
8 | NC.
Shell | Shield
> R345 Socket
CNL}—————
i 1 1| 7o+
| ! 2 | o
i } 3 | Rov
Allocable signals are as following: | 7 | NC
S-ON: Servo ON | 5 | NC.
P-CON: P Control | 6 | RD-
P-OT: Forward Run Prohibited | 7 | NC.
N-OT: Reverse Run Prohibited | 8 | NC.
ALM-RST: Alarm Reset | Shell | Shield
} Allocable signals are as following:
— e - COIN: Positioning Completion
Signals EXTL and EXT2 are unable | | TGON:Rotation Detection
to allocate, which shall be | 11 [TGON* S-RDY:Servo Ready
connected to external signals. | = 14 | cOM2 CLT:Torque Limit Detection
[EmEAE BK:Brake Interlock
14 | comz PGC: Encoder C-Pulse Output
Connect Shield to Connector Shell. Shield . OTOver Travel P
= ‘ } RD: Servo Enabled Motor Excitation Output
| | HOME: Home Completion Output
| I 1Ry +24v
2 | ALM®
aI Represents Twisted-pair Wires | | =" tcows
|
e B 1D
ov
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ALM: Servo Alarm Output

Photocoupler Output:
Maximum Operating Voltage: DC30V
Maximum Output Current: DCS0mA
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C.7 Three-phase 400VAC (ProNet-1ADEA-EC to ProNet-2BDEA-EC)

Molded-case Circuit Breaker

Lll LZI LSI Three-phase 380~440V "% (50/60Hz)

St Protectc —s
Lroe Protector 1Ry 1PL (Servo Alarm Display)
i—{ Noise Filter ‘ ower OFF. Power ON
il ower ower KM
]
1KM 1Ry 1SUP =— Be sure to connect a surge suppressor to the
excitation coil of the magnetic contactor and relay.
Servomotor
L1 U Al
B(2
L2 v @ M
CE)
—— 13 ProNet w
Series Servo Drives o)
Lic Absolute Encoder
- Encoder
7 S+ -~
L2c 5 =
17 | BAT+ PG
18 | BAT-
9 | PG5V
B1 19 | PGOV
B2 Shell | Shield Y
External Regenerator Resisotr
@
—_—
1| 7D+ Be sure to prepare the end of the
Be sure to ground 2 To- shielded wire properly.
3 | RD+
4 | NC.
ONL|-———— 5 | NC.
| —} 6 | RD-
| | 7 | NC.
Signal allocatons can be modified:  *2Y_5icom [ 20 | 8 | NC.
S-ON: Servo ON L sx0 [HESE
-ON: Servo —[SON | 15 = |
= shell| Shield
P-CON: P Control I P-CON | 16 =K |
P-OT: Forward Run Prohibited FoT 17 Lo &=k |
N-OT: Reverse Run Prohibited N-OT | 18 =14 | > RJ45 Socket
X AN ——18=d
ALM-RST: Alarm Reset ALVMRST 19 } 1| To*
| | 2 | TD-
| | 3 | _RD+
| | 4 | NC.
I | 5 [ NC.
485+ | 6 | 5 RD-
485 | 7 | 7 [ NC.
GNDiso| 8 | 8T NC.
I } shell| Shield
|
| L —
1
Connect Shield to Connector Shell, H Shield | shel 11‘ —SoNT Signal ﬁ&‘;ﬁﬁ;m; %a;’mb: Modified
= @: 2T comz TGON:Rotation Detection
! 13 | S-RDY+ CLT:Tor ot
- que Limit Detection
| BK:Brake Interlock
| =t comz PGC: Encoder C-Pulse Output
[ OT:Over Travel
! | RD: Servo Enabled Motor Excitation Output
| | HOME: Home Completion Output
|
| 1 1Ry  +24v
| 2] ALM+
| 14| com2
! 1D
- - _ —I—%

D_I Represents Twisted-pair Wires
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ALM: Servo Alarm Output
Photocoupler Output

Maximum Operating Voltage:DC30V
Maximum Output Current:DC50mA




ESTUN

EtherCAT User's Manual

Appendix D Alarm Display

Alarm Alarm )
) Alarm Name Meaning
Display | Output
Parameter The checksum results of
A. 01 X
breakdown parameters are abnormal.
AD shift channels AD related electrical circuit is
A. 02 X
breakdown faulty.
The servomotor speed is
A. 03 X Overspeed excessively high and the
servomotor is out of control.
The servomotor is operating
A. 04 X Overload continuously under a torque
largely exceeding ratings.
Position error counter
A. 05 X Internal counter overflow.
overflow
Position error pulse Position error pulse exceeded
A. 06 X
overflow parameter (Pn504).
The setting of ) ) )
) The setting of electronic gear is
electronic gear or )
A. 07 X ) not reasonable or the given
given pulse frequency ) )
) pulse frequency is too high.
is not reasonable.
The 1st chanljel qf Something wrong with the
A. 08 X current detection is
wrong. inside chip of the 1st channel.
The 2nd chan_nel .Of Something wrong with the
A. 09 X current detection is
wrong. inside chip of the 2nd channel.
At least one of Incremental
Incremental Encoder )
A. 10 X . Encoder PA,PB,PC is broken
is break off.
off.
An overcurrent flowed through
A. 12 X Overcurrent
the IPM.
Main circuit voltage for
A. 13 X Overvoltage servomotor rotation is

excessively high.
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Alarm Alarm )
) Alarm Name Meaning
Display | Output
Main circuit voltage for
A. 14 X Undervoltage servomotor rotation is
excessively low.
A. 15 X Bleeder resistor error | Bleeder resistor is faulty.
A. 16 X Regeneration error Regenerative circuit error.
IGBT superheat ) )
A. 18 X IGBT temperature is too high.
alarm
A. 19 X Motor overheat alarm | Motor temperature is too high.
Power line phase One phase does not bring into
A. 20 X P ) P o g
shortage main circuit power supply.
A 21 v Instantaneous power | An power off for more than one
' off alarm period is occurred in AC.
Motor temperature
A. 22 X detection sensor is Encoder cable is error.
break off.
% Brake overcurrent Bleeder resistor is too small, or
A. 23 alarm bleeder module is faulty.
. Mechanical stuck or motor
Motor power line U . .
A. 25 X power line U phase sequence is
over current
wrong.
. Mechanical stuck or motor
Motor power line V ower line V phase sequence is
A. 26 X over current P P q
wrong.
. Mechanical stuck or motor
Motor power line V ower line W phase sequence
A. 27 X over current P P q
is wrong.
Nikon encoder Nikon Encode internal
A. 28 X temperatur is too high | Temperature (unit: C)
A. 38 X Encoder LED error Encoder is faulty.
Encoder EEPROM )
A. 39 X Encoder is faulty.
error
A 41 X Reserved Reserved
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Alarm Alarm )
) Alarm Name Meaning
Display | Output
The parameter setting of servo
A. 42 X Servomotor type error | drive does not match the
servomotor.
The parameter setting of servo
A. 43 X Servo drive type error | drive does not match the
servomotor.
A. 44 X Reserved Reserved
Absolute encoder )
) ) ) Absolute encoder multiturn
A. 45 X multiturn information ) o
information is faulty.
error
Absolute encoder )
. Absolute encoder multiturn
A. 46 X multiturn _ _
] ) information overflow.
information overflow
Battery voltage below | Absolute encoder multiturn
A. 47 X ) o
2.5V information is lost.
Battery voltage below .
A. 48 X Battery voltage is too low.
3.1V
The position of the Not connect the battery, the
A. 49 X encoder was battery voltage is low, or the
changed. encoder had been damaged.
) Encoder disconnected; encoder
Serial encoder . )
o signal disturbed; encoder error
A. 50 X communication

overtime

or encoder decoding circuit

error.
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Alarm Alarm )
) Alarm Name Meaning
Display | Output
Absolute encoder multiturn
information may be faulty.
Error reasons:
1.The battery is not connected
or the battery voltage is
Absolute encoder ] o
insufficient.
A. 51 X overspeed alarm
2. The power supply to servo
detected o
drive is not turned ON when the
battery voltage is normal, or the
servomotor running
acceleration is too high due to
external reason.
Absolute state of Encoder or the encoder
A. 52 X _ o
serial encoder error decoding circuit is faulty.
Serial encoder Encoder or the encoder
A. 53 X _ o
calcaution error decoding circuit is faulty.
Parity bit or end bitin | Encoder signal is disturbed or
A. 54 X serial encoder control | the encoder decoding circuit is
domain error faulty.
Serial encoder Encoder signal is disturbed or
A. 55 X communication data the encoder decoding circuit is
checking error faulty.
End bit in serial Encoder signal is disturbed or
A. 56 X encoder control the encoder decoding circuit is
domain error faulty.
Serial encoder data The EEPROM data of serial
A. 58 X .
empty encoder is empty.
A 59 v Serial encoder data The EEPROM data format of
' format error serial encoder is incorrect.
Communication CPU of communication module
A. 61 X

unsuccessful

operated abnormally.
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Alarm Alarm )
) Alarm Name Meaning
Display | Output
Servo drive can not
receive the period Receive channel of servo drive
A. 62 X data of data or send channel of
communication communication module is faulty.
module.
Communication
module can not Communication module is
A. 63 X .
receive the servo faulty.
drive response data.
Communication
A. 64 X module and bus Bus communication is faulty.
connectionless
) . The interpolation given speed is
Interpolation given )
» greater than maximum motor
A. 65 X position was _
speed, and location of the
overflowed o
cumulative is overflowed.
EtherCAT master set the period
A 70 v EtherCAT does not meet the requirements
' synchronization error | or SYNCO is not synchronized
with the drive.
A 71 v Internal error of ESC | An error has occurred inside the
' chip communication chip.
CPU parallel port . .
o CPU data line, address line or
A. 80 X communication ]
FRAM is faulty.
abnormal
Power line was The input signals U, V or W of
A. 81 X . i
disconnected motor was disconnected.
The torque output of the motor
A. 82 X Torque output alarm
exceeds the set value.
Pn parameter .
. Pn parameter storage operation
A. 98 X ferroelectric memory

failed

was unsuccessful.
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Alarm Alarm )
) Alarm Name Meaning
Display | Output
A. 00 O Not an error Normal operation status.
O: Output transistor is ON. >X: Output transistor is OFF.

A.45, A.46, A.47, A.48, A.51 only can be reset when the absolute encoder related
alarm is cleared.

The multiturn data should be cleared because of the multiturn information is
incorrect.
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