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First. EtherCAT Product Brief

1.1 Overview

The AIMOTOR drive uses the Ethercat bus communication interface, integrating Ethercat slave
technology, vector control technology, built-in ESC slave processor, adaptive filtering technology,
and closed-loop control technology, realizing real-time control and real-time data transmission of
the system, and optimizing the performance of the motor: it has excellent stability and ultra-low
noise; smooth and precise pure sinusoidal current vector control technology effectively reduces
motor heating.

Ethercat, the full name of Ethernet for Control Automation Technology, was developed by Beck
hoff Atuomation GmbH. It is a real-time Ethernet used for open network communication between
master and slave stations. As a mature industrial Ethernet technology, Ethercat has the
characteristics of high performance, low cost, and ease of use. The Ethercat network is a
master-slave structure network. The network segment can consist of a master station and one or
more slave stations. The master station is the control center of the network and the initiator of
communication. An Ethercat network segment can be simplified as an independent Ethernet device.
The slave station can directly process the received message and extract or insert relevant data from
the message. The message is then transmitted to the next Ethercat slave station in sequence. The
last Ethercat slave station returns the fully processed message, which is passed back to the first
slave station in reverse order and finally sent to the control

unit.
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Figure Ethercat operating system

1.2 Ethercat Communication Specifications

EtherCAT
Communication

function

Physical layer

100BASE-TX

Communication interface

RJ45(IN input, OUT output)

Network architecture serial

connection

Concatenation (linear link)

Transmission medium

shielded Category 5e or above network cable

Transmission rate

2*100Mbps(full duplex)

Transmission distance

Between two nodes is <100M (good environment and cables), subject to

on-site working conditions.

Number of slave stations

The protocol supports 65535, which is actually limited by the master

station drive and on-site working conditions.

Synchronization Manager

SMO: Mailbox Output
SM1: Mailbox Input

SM2: Periodic data output
SM3: Periodic data output

Application layer protocol

CoE: CANopen over Ethercat

Synchronous mode

DC synchronization (SyncO)
SM event synchronization

FreeRun mode

The minimum synchronization

period

>= TMS (the actual synchronization period is determined by the number

of slave stations and the size of the data stream)

Communication Object

SDO: acyclic data Object t
PDO: Periodic Data Object t

RJ45 network port LED

indication

EtherCAT ERR(ER)x1
EtherCAT Link/Activity(L/A)x2
EtherCAT RUN(RN)x1

Application layer

specifications

IEC61800-7 CiA402 Drive Profile
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0 x01 PP (contour position mode)
0 x03 PV (contour speed mode)

0 x04 PT (contour torque mode)
Supported CIA402

0 x06 HM (origin back to zero mode)
Control Mode

0 x08 CSP (position synchronous mode)
0 x09 CSV (synchronous speed mode)
0x0A CST(Synchronous Torque Mode)

1.3 Ethercat communication structure

There are many application layer protocols that can be used for Ethercat communication. However, in
AlMortor servo driver, IEC 61800 7 (CiA402) CANopen motion control sub-protocol is used. The following figure
shows the Ethercat communication structure based on the CANopen application layer.
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Figure Ethercat communication structure based on CANOpen CIA402 Application layer

In the structure diagram, the application layer object dictionary contains: communication parameters, application
data and PDO mapping data; The PDO process data object contains the real-time data during the operation of
the servo drive, and it is accessed periodically. For SDO mailbox communication, some communication parameter
objects and PDO process data objects are accessed and modified aperiodically.
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1.4 Ethercat communication state machine
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Figure Ethercat Network State Machine

EtherCAT device must support four states and is responsible for coordinating the state of the master and slave applications during initialization and
runtime.

Init: initialization, abbreviated as [;

Pre Operational: Pre-run, abbreviated as P;

Safe Operational: Safe operation, abbreviated as S;

Operational: Run, abbreviated as O.
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When converting from the initialization state to the running state, the conversion must be performed in the order

of "initialization pre-operation safe operation" and cannot be overstepped. Can leapfrog conversion when

returning from running state. The conversion operation and initialization process of the state are as follows:

Status SDO RPDO TPDO Description
Communication Initialization;
Init: Initialization No No No There is no communication in the application layer, and the
master station can only read and write the ESC register.,
The master station configures the slave station site address;
Configure the mailbox channel;
IP No No No . o
Configure DC distributed clock;
Request Pre-Run status.
Pre-Operational: Pre-run Yes No No Application layer mailbox data communication (SDO)
The master station uses SDO to initialize the process data
mapping;
PS Yes No No The master station configures the SM channel used for
process data communication;
Request Security Status ".
Safe- Operational: Safe SDO and TPDO can be used, and distributed clock mode can
. Yes No Yes
operation be used.
The master station sends valid output data;
SO Yes No Yes )
To request the Running Status ".
Normal operation State;
Operational: run Yes Yes Yes Input and output are all valid;

You can still use mailbox communications.
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1.5 supported synchronization modes

1.5.1 SM2/3 event synchronization

SM Event: the mechanism of Ethercat bus communication is that after the Frame data Frame arrives at the slave station, the slave
station ESC will trigger the SM Event signal, and the application layer processor receives the SM Event signal to interrupt for input
and output data processing.

Generally speaking, if the synchronization mode during EtherCAT bus communication is not DC mode, then it is SM synchronization
mode. SM(Sync Manager) refers to the synchronization of the Sync Manager. Its triggering method is through SM Event. That is,
when the data frame of the master station reaches the corresponding slave station, a signal called the Sync Manager Event (i.e., SM
Event) will be triggered. When the slave station receives this signal, It will enter the corresponding interrupt service routine to handle
the corresponding data (for example, making the output data valid and then placing the input data on the channel of the

synchronization manager for the master station to retrieve).

1.5.2 DC distributed clock

The distributed clock enables all Ethercat devices to use the same system time, thereby controlling the synchronous execution of
tasks of each device, and the Slave station ESC device can generate a synchronization signal according to the synchronized system
time. Support DC synchronization mode, the synchronization cycle is controlled by SYNCO, the application layer processor receives
the SYNCO event signal interrupt for input, output data processing.

The SyncO Event and SM Event event signals are similar. They are both interrupt event signals. For a slave station, if the SyncO
interrupt signal is triggered and the interrupt masking register does not mask the interrupt signal, then the slave station will enter
the interrupt service routine to handle the corresponding data (such as rendering the output data valid). Then, the input data is
placed on the channel of the synchronization manager for the master station to retrieve. The difference from the SM Event is that the

SyncO Event is triggered based on the synchronization clock delay time calibrated by ESC, rather than when the frame arrives.

1.5.3 FreeRun free mode

In free mode, the application layer processor cycles to the slave station ESC for input and output data processing, regardless of the
synchronization cycle of the master station.

To each time period, each from the station to carry out your own programs, < check channels such as for appropriate new input data,
so makes the Output effective (the Output valid) or to check there is no need to input data, Put it on the corresponding

synchronization manager channel (input prepare) and let the master station retrieve it >

Note: It is recommended that the synchronization cycle time should not be less than Tms when configuring the master station. The
synchronization cycle time should be appropriately adjusted and increased with the number of network nodes and the size of

transmission data stream.
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1.6 PDO Communication

1.6.1 PDO Transmission and mapping mechanism
EtherCAT real-time data transmission through the Process data (Process data Object t) to achieve. According to the data
transmission direction, PDO can be divided into RxPDO( Reception PDO) and TxPDO(Trasmission PDO). RxPDO transmits data from

the master station to the slave station, and TxPDO feeds back data from the slave station to the master station.

RxPDO:
EHwF, BiRUES

Fih Mg

TxPDO:
WEF, UBERMSE

4groups of RxPDO are supported, and the mapping Object t parameter sets are 0x 1600,0x 1601,0x 1602, and Ox 1603. Among them,
0x 1600 RxPDO1 supports variable mapping, and the rest are factory-fixed mapping.

Object t 0x1C12-01 decides to select Ox 1600, Ox 1601, Ox 1602, Ox 1603, one of the set of mapping Object ts as the actual RxPDO to
use.

4TxPDO groups are supported, and the mapping Object t parameter sets are 0x1A00, 0x1a01, 0x1a02, and 0x1A03. Among them,
0x1A00 TxPDO1 supports variable mapping, and the rest are factory-fixed mapping.

The Object t 0x1C13-01 decides to select 0x1a00, 0x1a01, 0x1a02, 0x1a03, one of the mapped Object t parameter groups as the
actual TxPDO used.

The maximum number of (Tx/RxPDO) Object ts in each variable mapping is not more than 10. The length of each PDO data is not
more than 40 bytes,

1.6.2 PDO Configuration

The PDO mapping parameter contains a pointer to the process data corresponding to the PDO that needs to be sent or received by
the PDO, including an index, a sub-index, and a mapping Object t length. The sub-index 0 records the number N of Object ts to
which the PDO is specifically mapped, and one or more Object ts can be mapped at the same time. The sub-indexes 1 to N are

mapping contents. The mapping parameters are defined as follows

Data length (8 means 8 bits, 10=16 bits,
20=32 bits)

Meaning Object Index Object sub-index

For example, the control word Ox 6040-00 is mapped to the 1600 Object t 01, and the sub-index representation is 0x60400010;
Target position 0x607A-00, mapped to 1600 Object t 02 sub-index representation is 0x607a0020;

The mapping configuration of PDO follows a specific process, as follows:

Note: The PDO configuration can only be done when the Ethercat communication state machine is in a Pro Operation, otherwise
the configuration is unsuccessful.

1.Configure mapping parameter set collection of objects (with 0 x1600 RxPDO1, 0 x1a00 TxPDO1, for example)

A: To clear the original map object (0) x1600-00 0 = 0 x00; 0x1A00-00=0X00;

B: Again write new mapping object, 0 x1600-01 = 0 x60400010 (control word), 0 = 0 x60600008 x1600-02 (control model), 0
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x1600-03 = 0 x607a0020 (target); 0 x1a00-01 = 0 x60410010 (status word), 0 = 0 x1a00-02 x60610008 feedback (mode), 0
x1a00-03 = 0 x60640020 (actual position);

C:Finally writes the PDO mapping object number 0 x1600-00 = 0 x03; 0x1A00-00=0x03;

2. Select the actual mapping group

ATo clear the original choice of mapping object parameter set (0) x1¢12-00 0 = 0 x00; 0x1C13-00=0x00;

B:Write again choose mapping object parameter set 0 x1c12-01 = 0 x1600; (select RxPDO1 mapping group as communication) RxPDO process 0
x1c13-01 = 0 x1a00; (Select the TXPDO1 mapping group as the TxPDO process communication)

C:Finally, write the number of mapping parameter groups (fixed to 1)

0x1C12-00=0x01; 0x1C13-00=0x01;

1.7 SDO Communications

EtherCAT mailbox data SDO is used to transmit non-periodic data. Generally, the master station uses SDO to carry out a series of
basic configurations before controlling the slave station to enter the Operation State, such as the configuration of

communication parameters, mapping configuration, servo drive operation parameter configuration, etc;

1.8 Port and Networking Mode

1.8.1 Linear topology networking connection mode
Communication Cable Specifications: at least over 5 twisted pair shielded Ethernet cables; The transmission distance is long, and
the working conditions of electromagnetic interference are harsh. It is necessary to appropriately increase the Ethernet cable

grade such as over 6 and above.
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1.8.2 RJ45 Description

-

F S

EtherCAT-IN EtherCAT-OUT
Function

TD+ 1 TD+ 1 Send Data +
TD- 2 TD- 2 Send Data -
RD+ 3 RD+ 3 Data Receive +

- 4 - 4 -

_ 5 - 5 -
RD- 6 RD- 6 Data Receive -

- 7 - 7 -

- 8 - 8 -

FG Conne.ctor FG Connector housing Protective shield ground

housing
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1.8.3 RJ45 Indicator Description

Indicator light

RUN indicator

Status

OFF

Status description

INIT Status

Blinking (on 200 ms/ off 200ms)

Pre-Operational Status

Single flash (on 200 ms / off 1000 ms)

Safe-Operational Status

ON

Operational Status

ERR

indicator

OFF

No network failure

Blinking (on 200 ms/ off 200ms)

Communication setting is

abnormal

Single flash (on 200 ms / off 1000 ms)

Sync error/SM error

Double flash (on 200 ms/ off 1000 ms; on 200ms,

off 1000ms)

Application Watchdog Timeout

L/AQ indicator
L/A1

indicato r

OFF

Communication not connected

Flickering(on 50 ms/  off 50ms)

Communication connected and

activated

ON

Communication connected and

activated

Second. Parameter description and setting of Object dictionary

2.1 Object dictionary

The Object

dictionary is the most important part of the device specification. It is an ordered set of parameters and variables,

containing all the parameters of the device description and device network status. A set of Object ts that can be accessed in an

ordered, predefined manner through the network.

This Ethercat device is based on the COE service (CAN Application protocol based on

Ethercat) and uses an Object

structure of the Object dictionary is shown in the figure on the right.

0000h-0FFFh user has no access meaning;

dictionary with 16-bit index and 8-bit sub-index. The

1000h-1FFFh defines communication Object t parameters and device types

according to the CIA301 protocol;

2000h-5FFFh manufacturer defines the Object t area, and our company defines all

parameter function code Object ts of the driver in this area;
6000h-9FFFh Some common CIA402 control Object ts defined according to the

CIA402 protocol;

The correspondence between the drive parameter function code and the Object

dictionary is as follows:

Object

dictionary index = Ox 2000 + function code group number; Object

function code Group +1

10

HRFH

O00Oh-0FFFh
HiEsien

100k0h-1FFFh
LI A

2000h-5FFFh
BliEEE W R

6000h~3FFFh
FiviRE

dictionary sub-index = biased hexadecimal within
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Example of mapping between driver parameter function code and Object dictionary:

Parameter
) Function code group Intra-group offset .
function code ) Index (hex) Sub-index (hex)
number (hexadecimal) (base 10)
name
H02-00 0x02 00 0x2002 0x01
H03-09 0x03 09 0x2003 Ox0A
HOB-26 0x0B 26 0x200B 0x1B
H12-20 0x12 20 0x2012 0x15
2.1.1 CIA301 Protocol communication parameters
1000 0 Device Type Consistent with CIA rules Uint32 RO 0x20192 -
) The error type information is .
1001 0 Error register ) Uint8 RO -
represented by bits;
Manufacturer
1008 0 ) - str RO sh_aimotor -
Equipment Name
Manufacturer
1009 0 . - str RW n.a. -
Hardware Version
Manufacturer Software
100A 0 ; - str RO 5.11 -
Version
Number of
0 . Uint8 RO 0x04 -
sub-indexes
1 Supplier ID Uint32 RO 0x01 -
018 15 Product Code Product information related | ;135 RO |0x26483052 .
3 Revision Number Uint32 RO 0x01 -
4 |Product Serial Number Uint32 RO 0x01 -
RxPDO1 Number of | Number of variable mapping .
0 ) . . Uint8 RW 0x03 0x00-0x0A
mappings Object ts (Variable mapping)
RxPDO1Mapping Default mapping 0x 60400010
1 Uint32 RW 0x60400010| 0x00~0xFFFFFFFF
Object t 1 (control word)
RxPDO1 Mappin Default mapping 0x 60600008
1600 2 ) PPIng PPIng Uint32 RW 0x60600008| 0x00~0xFFFFFFFF
Object t 2 (control mode)
RxPDO1 Mapping Default mapping 0x607a0020 . 0x607A002
3 ) i Uint32 RW 0x00~0xFFFFFFFF
Objectt 3 (target location)) 0
4-10 RxPDO1 Mapping Not mapped, user can freely Uint32 RW 0x00000000| 0x00~O0xFFFFFFFF

11
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Object t 4-10

assign

RxPDO2 Number of |Fixed number of mapping Object )
Uint8 RW 0x06 0x00-0x06
mappings ts (PP mode is applicable)
RxPDO2 Mapping Fixed mapping Ox 60400010 )
Uint32 RW 0x60400010| 0x00~O0xFFFFFFFF
Object 1 (control word)
RxPDO2 Mapping Fixed mapping 0x 60600008
Uint32 RW 0x60600008| 0x00~O0xFFFFFFFF
Object 2 (control mode)
RxPDO2 Mapping Fixed mapping 0x607a0020 )
1601 Uint32 RW 0x607A0020| 0x00~O0xFFFFFFFF
Object 3 (target position)
RxPDO2Mapping Fixed mapping Ox 60810020 )
Uint32 RW 0x60810020| 0x00~O0xFFFFFFFF
Object 4 (contour speed)
RxPDO2Mapping Fixed mapping 0x 60830020
Uint32 RW 0x60830020| 0x00~O0xFFFFFFFF
Object 5 (acceleration)
RxPDO2Mapping Fixed mapping Ox 60840020 )
Uint32 RW 0x00000000| 0x00~O0xFFFFFFFF
Object 6 (deceleration)
RxPDO3 Number of |Fixed number of mapping Object )
Uint8 RW 0x05 0x00-0x05
mappings ts (applicable to PV mode)
RxPDO3Mapping Fixed mapping 0x 60400010
Uint32 RW 0x60400010| 0x00~O0xFFFFFFFF
Object 1 (control word)
RxPDO3Mapping Fixed mapping Ox 60600008 .
Uint32 RW 0x60600008| 0x00~O0xFFFFFFFF
Object 2 (control mode)
1602
RxPDO3Mapping Fixed mapping 0x60ff0020 )
Uint32 RW 0x60FF0020| 0x00~O0xFFFFFFFF
Object 3 (target speed)
RxPDO3Mapping Fixed mapping 0x 60830020
Uint32 RW 0x60830020| 0x00~O0xFFFFFFFF
Object 4 (acceleration)
RxPDO3Mapping Fixed mapping Ox 60840020 )
Uint32 RW 0x60840020| 0x00~O0xFFFFFFFF
Object 5 (deceleration)
RxPDO4 Number of |Fixed number of mapping Object )
Uint8 RW 0x05 0x00-0x0A
mappings ts (for HM mode)
RxPDO4 Mapping Fixed mapping 0x 60400010
Uint32 RW 0x60400010| 0x00~O0xFFFFFFFF
Object 1 (control word)
RxPDO4 Mapping Fixed mapping Ox 60600008 .
Uint32 RW 0x60600008| 0x00~O0xFFFFFFFF
Object 2 (control mode)
1603
RxPDO4 Mapping Fixed mapping Ox 60980008 .
Uint32 RW 0x60980008| 0x00~O0xFFFFFFFF
Object 3 (back to original mode)
RxPDO4 Mapping Fixed mapping 0x 60990120
Uint32 RW 0x60990120| 0x00~O0xFFFFFFFF
Object 4 (back to the original fast)
RxPDO4 Mapping Fixed mapping 0Ox 60990220 )
Uint32 RW 0x60990220| 0x00~O0xFFFFFFFF
Object 5 (slow return)
1A00 TxPDO1 Number of | Number of variable mapping Uint8 RW 0x05 0x00-0x0A

12
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mappings Object ts (variable mapping)
TxPDO1Mapping Default mapping 0x 60410010
1 Uint32 RW 0x60410010| 0x00~OxFFFFFFFF
Object 1 (status word)
TxPDO1Mapping Default mapping 0x 60610008 )
2 Uint32 RW 0x60610008| 0x00~O0xFFFFFFFF
Object 2 (mode feedback)
TxPDO1Mapping Default mapping 0x 60640020 )
3 Uint32 RW 0x60640020| 0x00~O0xFFFFFFFF
Object 3 (actual location)
TxPDO1Mapping Default mapping 0x606c0020
4 Uint32 RW 0x606C0020| 0xO00~OxFFFFFFFF
Object 4 (actual speed)
TxPDO1Mapping Default mapping 0x 60770010 )
5 Uint32 RW 0x60770010| 0x00~OxFFFFFFFF
Object 5 (actual torque)
TxPDO1Mapping Not mapped, user can freely )
6-10 Uint32 RW 0x00000000| 0x00~O0xFFFFFFFF
Object 6-10 assign

13
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TxPDO2 Number of |Fixed number of mapping Object )
Uint8 RW 0x03 0x00-0x06
mappings ts (PP mode is applicable)
TxPDO2 Mapping Fixed mapping 0x 60410010
Uint32 RW 0x60410010| 0x00~0xFFFFFFFF
Object 1 (status word)
1A01
TxPDO2Mapping Fixed mapping 0x 60610008
Uint32 RW 0x60610008| 0x00~O0xFFFFFFFF
Object 2 (mode feedback)
TxPDO2Mapping Fixed mapping Ox 60640020 )
Uint32 RW 0x60640020| 0x00~O0xFFFFFFFF
Object 3 (actual position)
TxPDO3 Number of |Fixed number of mapping Object
. . Uint8 RW 0x05 0x00-0x05
mappings ts (applicable to PV mode)
TxPDO3Mapping Fixed mapping 0x 60410010
Uint32 RW 0x60410010| 0x00~0xFFFFFFFF
Object 1 (status word)
1A02
TxPDO3Mapping Fixed mapping Ox 60610008 )
Uint32 RW 0x60610008| 0x00~O0xFFFFFFFF
Object 2 (mode feedback)
TxPDO3Mapping Fixed mapping 0x606c0020 0x606C002
Uint32 RW 0x00~O0xFFFFFFFF
Object 3 (actual speed) 0
TxPDO4 Number of |Fixed number of mapping Object )
. ) Uint8 RW 0x05 0x00-0x05
mappings ts (applicable to PT mode)
TxPDO4Mapping Fixed mapping Ox 60410010 )
Uint32 RW 0x60410010| 0x00~O0xFFFFFFFF
Object 1 (status word)
1A03
TxPDO4Mapping Fixed mapping 0Ox 60610008
Uint32 RW 0x60610008| 0x00~O0xFFFFFFFF
Object 2 (mode feedback)
TxPDO4Mapping Default mapping 0x 60770010
Uint32 RW 0x60770010| 0x00~0xFFFFFFFF
Object 3 (actual torque)
Number of
Uint8 RO 0x04 -
sub-indexes
SMO Communication .
4 SM channel configuration Uint8 RO 0x01 -
Type
. SMO: mailbox receive
SM1 Communication
1C00 T SM1 mailbox send Uint8 RO 0x02 -
e
P — SM2: Process data output RxPDO
SM2 Communication SM3: Process data input TxPDO Uint8 RO 0x03 -
Type
SM3 Communication
Uint8 RO 0x04 -
Type
Number of
. Uint8 RW 0x01 0x00~0x01
sub-indexes Select one of Ox 1600,0x 1601,0x
1C12 Set the allocated 1602,0x 1603 as the RxPDO
Object t index of transport index Uint16 RW 0x1600 0x1600~0x1603
RxPDOd (SM2)
1C13 Number of Select Uint8 RW 0x01 0x00~0x01

14
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sub-indexes 0x1a00, 0x1a01, Ox1a02, 0x1A03

One of them as TxPDO transport
Set the allocated
index

Object t index of Uint16 RW 0x1A00 | OxTA00~0x1A03
TxPDOd (SM3))

15
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Number of SM2 Synchronization Manager )
0 Uint8 RO 0x20 -
sub-indexes Output Parameters
o Configure the SM2 )
1 Synchronization type o Uint16 RW 0x0000 0~OxFFFF
synchronization type
2 Cycle time SM2 cycle time Uint32 RO 0x0000 -
3 Shift time Retention Uint32 - - -
Supported )
o Indicates the sync modes .
4 Synchronization ) ) Uint16 RO 0x401F 0
supported by this device
Modes
Support minimum o .
5 ) Minimum> 1000000ns Uint32 RO 0x000F4240| O~OxFFFFFFFF
cycle time
1C32
Calculation and ) )
6 o Retention Uint32 - - -
replication time
8 Get cycle time For measuring cycle time Uint16 RW 0x0000 0~O0xFFFF
9 Delay time Retention Uint32 - - -
10 SYNCO Cycle Time Cycle time for SYNCO Uint32 RW 0x00000000| O~OxXFFFFFFFF
Record the number of times SM )
11 SM event loss count Uint16 RO 0x0000 0~OxFFFF
events are lost
Record the number of times the )
12 | Cycle Overflow Count Uint16 RO 0x0000 0~0OxFFFF
loop overflows
32 SYNC error SYNC error indication Uint8 RO 0x00 0~0x01
Number of SM3 Synchronization Manager
0 . Uint8 RO 0x20 -
sub-indexes Output Parameters
o Configuring the SM3 )
1 Synchronization type o Uint16 RW 0x0000 0~OxFFFF
Synchronization Type
2 Cycle time SM3 cycle time Uint32 RO 0x0000 -
3 Shift time Retention Uint32 - - -
Supported )
Indicates the sync modes
1C33 4 Synchronization ) ] Uint16 RO 0x401F 0
supported by this device
Modes
Support minimum
5 ) Minimum> 1000000ns Uint32 RO 0x000F4240| O~OxFFFFFFFF
cycle time
Calculation and
6 o Retention Uint32 - - -
replication time
8 Get cycle time For measuring cycle time Uint16 RW 0x0000 0~O0xFFFF
9 Delay time Retention Uint32 - - -

16
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10 SYNCO Cycle Time Cycle time for SYNCO Uint32 RW 0x00000000| O~OxFFFFFFFF
Record the number of times SM
11 SM event loss count Uint16 RO 0x0000 0~O0xFFFF
events are lost
Number of times the loop .
12 Cycle Overflow Count Uint16 RO 0x0000 0~O0xFFFF
overflows are recorded
32 SYNC error SYNC error indication Uint8 RO 0x00 0~0x01

17
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2.1.2 Manufacturer customized parameters

2000h-5FFFh Manufacturer defined Object t area, our company defines all parameter function code Object ts of AIMOTOR drive in
this area;

Each parameter has a corresponding dictionary Object t index and sub-index. The correspondence between the AIMOTOR driver
parameter function code and the Object dictionary is as follows:

Object dictionary index = 0x2000 + function code group number; Object dictionary sub-index = hexadecimal offset within the

function code group + 1;

Example: Mapping relationship between driver parameter function code and Object dictionary

Parameter function code Corresponding Object dictionary address
Parameter )
. Function code group Intra-group offset .
function code ) Index (hex) Sub-index (hex)
number (hexadecimal) (base 10)
name
HO02-00 0x02 00 0x2002 0x01
HO03-09 0x03 09 0x2003 0x0A
HOB-26 0x0B 26 0x200B 0x1B
H12-20 0x12 20 0x2012 0x15

Due to too many parameter function codes, they are not listed in the Ethercat specification. Please refer to the parameter description
in the specification of the same series of standard pulse products.

When using Ethercat communication to read and write factory-defined parameter Object ts, please pay attention to the properties of
the parameters;

1. If the modification method attribute is parameter, you need to disconnect the motor enable first and then write the parameter
Object t value;

2. If the factory value attribute is the parameter, the user can only read but not write;

HOO group, HO1 group, HOB group parameters, the user can only read but not write;

Note: Regarding the setting of the number of pulses in one revolution of the motor (feedback resolution)

Electronic Gear Molecule Electronic Gear Molecule Input and feedback one round
Motor encoder resolution
(H05-07) (H05-09) actual pulse equivalent
0 (Indicates the corresponding
1000 =1000
encoder resolution)
Take 17-bit resolution
4 3 131072/4*3=98304

encoder as an example, the
resolution is 131072 10000 2500 131072/10000*2500=32768
131072 2500 131072/131072*2500=2500

Factory default electronic gear numerator (H05-07)= 0, electronic gear ratio mother (H05_09)= 1000, | .e. input and feedback

pulse equivalent = 1000;
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2.1.3 CIA402 Axis control parameters

603F

Fault Code

The fault code currently generated by
the driver is described in chapter '4.1

Fault Code Information Table;

Uint16

RO

6040

Control Word

See the description of "2.4 6040

Control Word" for details;

Uint16

RW

0~65535

6041

Status word

605A

Quick Stop Code

See Chapter 2.5 6041 Status Word

Description for details.;

Uint16

RO

0 Inertia free Disable

stop enable

1 According Disable
0x6084 enable

2 According Disable
0x6085 enable

3 According Hold lock
0x6084 shaft

4 According Hold lock
0x6085 shaft

Uint16

RW

0~65535

6060

Run Mode
Settings

0: No effect
1:PP (contour position mode)
3:PV (contour speed mode)
4:PV (contour torque mode)
6:HM (back to Origin mode)
8:CSP (cyclic synchronous position

mode)

Int8

RW

0~8

6061

Running mode

status

Query the status of 6060H;
0: No effect
1:PP (position mode)
3:PV (speed mode)
4:PV (contour torque mode)
6:HM (back to Origin mode)
8:CSP (cyclic synchronous position

mode)

Int8

RO

60FC

Internal
Command

Location

Position commands generated inside
the drive;
Unit: Enc

Int32

RO

6062

Internal

Command

Position commands generated inside

the drive;

Int32

RO
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Location

Unit: Pul

Actual position of motor,

6063 Actual Location ) Int32 RO - -
Unit: Enc
) Actual position of motor,
6064 Actual Location Int32 RO - -
Unit: Pul
Speed command generated inside the
Internal
606B drive; Int32 RO - -
Command Speed )
Unit: Pul/s
Actual motor speed,
606C Actual speed ) Int32 RO - -
Unit: Pul/s
Set PT (contour torque mode)
operating torque;(1000 indicates rated
6071 Target torque Int16 RW 0 -3000~3000
torque)
Unit: 0.1 percent
Internal Torque command generated inside the
6074 commanded drive; Int16 RO - -
torque Unit: 0.1 percent
Actual motor torque,
6077 Actual torque . Int16 RO - -
Unit: 0.1 percent
Actual motor current,
6078 Actual current Int16 RO - -
Unit: 0.01A
. Set PP (contour position mode) -2147483647~
607A Target Location . . . Int32 RW 0
running position; Unit: Pul 2147483647
o Set HM (return to Origin mode) origin -2147483647~
607C Origin Offset Int32 RW 0
offset; Unit: Pul 2147483647
number of
sub-indexes - Uint8 RO 2 0~255
607D Negative limit of -214748364| -2147483648~
Software Settings take effect CANOPEN Int32 RW
the software 8 2147483647
pattern software limit, limit function also
Software forward 214748364 | -2147483648~
need to set HOA - 40 parameters Int32 RW
limit 7 2147483647
Set commands in PP/PV/PT profile
Command
607E ) mode Uint8 RW 0 0~255
polarity L )
Directional logic;
. | Set the maximum speed limit for PT
Maximum profile . . -2147483647~
607F (contour torque mode) operation; Uin32 RW 0
speed ) 2147483647
Unit: Pul/s
Set the maximum speed of PP contour -2147483647~
6081 Contour speed » Int32 RW 0
position mode; 2147483647
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Unit: Pul/s
Setting PP and PV contour mode
Contour -2147483647 ~
6083 acceleration; Int32 RW 100000
acceleration 2147483647
Unit: Pul/s ~ 2
Set the deceleration of PP and PV
Contour -2147483647 ~
6084 ) contour modes; Int32 RW 100000
deceleration 2147483647
Unit: Pul/s ~ 2
. Set the fast stop deceleration in
Quick stop -2147483647~
6085 ) PP/PV/PT contour mode; Int32 RW 500000
deceleration 2147483647
Unit: Pul/s ~ 2
At present, the value that can be set to
o return to the origin is:
Return to Origin
6098 d 01/02/04/06/17/18/24/28/33/34/35 Int8 RW 35 0~38
mode
/37/38; See the description in chapter
'2.8 Return to Origin Mode Method;
Number of
- Uint8 RO 2 -
sub-indexes
HM (return to Origin mode) speed
Origin Seeker |approaching the origin: high speed to -2147483647~
9 PP J d gn sp Int32 RW 10000
Speed 1 find the origin; 2147483647
6099
Unit: Pul/s
HM (return to Origin mode) determine
Origin Seeking | the origin speed: low speed tao find -2147483647~
o Int32 RW 1000
Speed 2 the origin; 2147483647
Unit: Pul/s
_ .| Return to the origin of HM (return to
Return to Origin o
. Origin mode) -2147483647~
609A plus or minus . ) Int32 RW 10000
Acceleration and deceleration; 2147483647
speed
Unit: Pul/s ~ 2
Digital signal DI1-DI7 input port status feedback .
60FD Uint32 RO - -
input status | Bary 2 bit15-bit21 Bit Representation
Number of
- Uint8 RO 2 -
sub-indexes
Digital signal . -2147483647~
60FE Uint32 RW -
output See the description in chapter '2.11 2147483647
Digital Signal 60FEh' -2147483647 ~
Uint32 RW 0
Force Mask 2147483647
Set PV (profile speed mode)
. -2147483647 ~
60FF Target Speed Operating speed; Int32 RW 0
2147483647

Unit: Pul/s

21




AIMOTOR (ac/dc servo motor) EtherCAT Control manual

Operating modes )
_ | The CIA402 motion control mode for )
6502 0  |supported by this ) Uint32 RO 0x00AD -
i querying product support

river

2.2 Each control mode and associated Object Dictionary

Control Mode

6060 ) Int8 RW - v
Setting = 8
6040 Control Word Uint16 RW - v
607A Target Location Int32 RW Pul v
- Control Mode
Synchronous position 6061 Int8 RO -
mode (CSP) Feedback
6041 Status word Uint16 RO - v
6064 Actual Location Int32 RO Pul v
606C Actual speed Int32 RO Pul/s
6077 Actual torque Int16 RO 0.1%
Control Mode
6060 ) Int8 RW - v
Setting = 1
6040 Control Word Uint16 RW - v
607A Target Location Int32 RW Pul v
6081 Maximum speed Int32 RW Pul/s v
6083 Acceleration DINT RW Pul/s~2 v
Profile Position Mode
P) 6084 Decrate DINT RW Pul/s~2 v
Control Mode
6061 Int8 RO -
Feedback
6041 Status word Uint16 RO - v
6064 Actual Location Int32 RO Pul
606C Actual speed Int32 RO Pul/s
6077 Actual torque Int16 RO 0.1%

Control Mode

6060 ) Int8 RW - v
Setting = 3
Profile speed mode (PV) 6040 Control Word Uint16 RW - v
60FF Target Speed DINT RW Pul/s v
6083 Acceleration DINT RW Pul/s~2 v
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6084 Decrate DINT RW Pul/s”2
Control Mode
6061 Int8 RO -
Feedback
6041 Status word Uint16 RO -
6064 Actual Location Int32 RO Pul
606C Actual speed Int32 RO Pul/s
6077 Actual torque Int16 RO 0.1%
Control Mode
6060 ) Int8 RW - v
Setting = 4
6040 Control Word Uint16 RW - v
6071 Target torque Int16 RW 0.1% v
Maximum speed
607F i Uint32 RW Pul/s v
Contour torque mode it
Control Mode
(PT) 6061 Int8 RO -
Feedback
6041 Status word Uint16 RO -
6064 Actual Location Int32 RO Pul
606C Actual speed Int32 RO Pul/s
6077 Actual torque Int16 RO 0.1%
Control Mode
6060 Int8 RW - v
Setting = 6
6040 Control Word Uint16 RW - v
Back to zero
6098 Int8 RW - v
method
Origin Seeker
6099-01 ) Int32 RW Pul/s v
High Speed 1
Seek Origin Low
6099-02 Int32 RW Pul/s v
Speed 2
Back to Origin Mode Origin

609A Int32 RW Pul/s~2 v
(HM) acceleration

607C Origin Offset Int32 RW Pul
€061 Control Mode it RO )
Feedback

6041 Status word Uint16 RO -
6064 Actual Location Int32 RO Pul
606C Actual speed Int32 RO Pul/s
6077 Actual torque Int16 RO 0.1%
605A Quick Stop Code Uint16 RW -
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Emergency stop

. 6085 . Uint32 RW Pul/s~2
Other Auxiliary deceleration
Association parameters Command
607E ) Uint8 RW -
polarity

Negative limit of
607D-01 Int32 RW -
the software

Software forward

607D-02 Int32 RW -
limit
Command
60FD ) Uint32 RO -
polarity
Digital output
60FE Uint32 RO -
status

No matter which control mode is used to control the slave station, it is inseparable from the reading and writing operations of
the two Object t dictionaries of 6040H (control word) and 6041H (status word). The master slave station uses these two Object t
dictionaries as transmission media to realize instruction issuance and status monitoring. Section 2.4-2.5 focuses on the definitions

and meanings of the bits in these two Object t dictionaries.

2.3 CIA402 Object dictionary position, speed, acceleration and deceleration unit calculation

The speed value in CIA402 protocol is not the unit of rotation per minute r/min as we understand it, but the unit of instruction
pulses per second Pul/s; The unit of acceleration and deceleration is Pul/s » 2;If | want to set the speed per minute, | should first
convert the minutes into seconds, and then multiply it by the number of pulses in 1 turn of the motor;

AlMotor series drives the factory default 1000 pulse motor to rotate for one turn. If you change the number of pulses for one
turn, please use debugging software or SDO communication method to set the denominator of H05-07 electronic gear and H05-09

electronic gear. If you set the 2000 pulse motor to rotate for one turn, you can set the H05-09 parameter value to 2000;

Schematic Table of Unit Conversion:

1Number of

Unit of user understanding Convert to units that follow the CIA402 protocol
lap pulses
HO05-07 Deceleratio
Target  Acceleration : Target Target Accelera = Decelera
molecule Target : n time to : . _
0 speed time to location Speed tion tion
HO05-09 position _ slow down
. r/min target Pul Pul/s Pul/s ~ 2  Pul/s A 2
denominator to0
Accelerate to
2000
) 2000 3 seconds to 2000/60*100
Factory default Run revoluti ) 100.5*1000 33333/2 33333/3
revolutions | slow to a full 0
1000 100.5 turn ons per . . =100500 =16666 =11111
) per minute in stop =33333
minute
2 seconds

For example: assuming that the control mode is PP contour position mode, as shown in the above table, according to the
number of pulses in one turn and the target position, target speed and acceleration and deceleration time expected by the user,
calculate the position value, speed value and acceleration and deceleration value in CIA402, and then use Ethercat communication to
control the specific steps of motor absolute positioning operation;

Step1: Use the upper computer to set the driver control mode parameter H02-00 to 9 (EtherCAT control mode);

Step2: Communication writes the 6060H motion mode in the CIA402 Object dictionary into 1 (contour position mode);

Step3: Communication writes the target position 607Ah, the related Object t of the contour position mode in the CIA402 Object
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dictionary, into 100500; The target speed 6081H is written into 33333;
Acceleration 6083H write 16666; Deceleration 6084H write 11111;
Step4: Communication sequentially writes 6040H control words in CIA402 Object Dictionary into 00h 06h 07h OFh 1F motor to

start running, and the motor stops automatically when running to 100500 position.
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2.4 6040H control word bit definition

) Enter servo Enter the main Perform Quick | Execute enable | Execute enable Fault
Function o Pause NA
ready circuit. Stop run run Reset

bit0 to bit3 have the same meaning in each servo mode. The control word 6040h sends commands in sequence according to the

state transition requirements, guiding the servo to jump to the corresponding state to run related functions.

bit0~bit3 value

0x0 no fault when entering the servo
0x6 Enter the servo and get ready
0x7 Enter the waiting enable
OxF Enter the servo enable
0x2 Perform rapid shutdown

bit7 fault reset, bit8 operation pause, the trigger logic is that the rising edge is valid. The different operation modes of bit4 to bit6
have different functional meanings (please refer to the control command steps in Section 2.7).
It is meaningless to assign a value to each bit of a control word separately; it must be combined with other bits to form a certain

control instruction (refer to 2.6 Control Instructions and State Transitions).

2.5 6041h status bit definition

. Quick Remo Operati Operati
Wait Run Fault
. Powere Stop Not N te Target | N ng N ng
Function | Ready | enabl | enabl | occurr ) ;
d Activa | Runable | A | Contr | arrival | A mode | A mode
e ed ed )
tion ol related related

bit0 to bit9 have the same meaning in each servo mode. The servo feedback represents the current unique and definite operating state. The possible

states are shown in the following table.

bit0~bit9 Value

0x000 being initialized

0x250 no faults at present

0x231 servo is ready

0x233 Wait for the enable to be activated
0x237 servo has been enabled

0x217 Rapid shutdown in progress

0x218 servo is in a faulty state

0x21F malfunctioning and shutting down
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@ bit10 to bit15 Among them, bit10/bit12/bit13 have different meanings in each servo mode, bit11/bit15 have the same meaning in each servo

mode, and bit14 is retained by the manufacturer as meaningless. As follows table

. Velocity . : . .
) Position . Position Meaningless Meaningless Meaningless
bit10 Matching Torque reached o o o
reached reached fixation 1 fixation 1 fixation 1
bit11 When the software limit or hardware limit is detected internally and triggered, this bit is 1. When the limit is lifted, this
i
bit is 0
Postition reset to zero
update ) has been ) ) )
) Zero-speed Meaningless Meaningless Meaningless Meaningless
bit12 | allowed o completed o o o
standby fixation 1 fixation 1 fixation 1 fixation 1
position ) ) position ) )
) Meaningless Meaningless R Meaningless Meaningless
bit13 follows the o o FIEEHEIR follows the o o
o fixation O fixation O o fixation 0 fixation O
deviation deviation
bit15 When the origin return is successfully executed, this bit is 1. If an alarm is generated or the disconnection is enabled,
i
this bit is 0

2.6 CIA402 Control Instructions and Status Transitions

CIA402 State Transition Diagram/Table

Status
CIA402 state switching Control Word 6040
word6041
Feedbackbit0
Label | Process Migration Control command bit9
-bi
Internal automatic
Power-on
transition, no command 0x0000
Initialization )
required
1. If a fault is detected
at the end of
initialization, enter
Initialize servo directly 13,
0x0250

without fault

2. If there is no fault at
the end of initialization,
automatic transition

without command
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Servo No Fault

2 0x06 0x0231
Servo Ready
Servo ready
3 waiting to turn on 0x07 0x0233
servo enable
Wait for open servo
4 to enable servo to OxOF 0x0237
run
Servo Run Wait On
5 0x07 0x0233
Servo enable
Wait for the open
6 servo enable servo 0x06 0x0231
to be ready
Servo Ready Servo
7 0x00 0x0250
No Fault
Servo Run Servo
8 0x06 0x0231
Ready
Servo operation No
9 0x00 0x0250
servo fault
Wait open servo
10 enable servo no 0x00 0x0250
fault
Servo operation fast
11 0x02 0x0217
stop
Automatic transition
Fast stop servo after quick shutdown
12 0x0250
without fault completes without
command
In addition to the fault
state, in other states,
once the driver detects
13 Fault shutdown the alarm, it will 0x021F
automatically switch to
the fault stop state
without command.
Automatic transition
Fault Shutdown after completion of
14 0x0218
Fault fault shutdown without
command
15 Fault Servo No fault 0x80 0x0250
Send command OxOF
Fast stop servo . )
16 after Quick Stop is 0x0237

operation

complete
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2.6 CIA402 Control

Instruction

and State Transition

CIA402 State Transition Chart/Table
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Users must control the CANOPEN motor in

accordance with the state transition table.

Control word 6040 h every single assignment a

bit pointless, must constitute a control

instruction together with the other bits. Status
word bit0 ~ 6041 h of combination and bit11
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bit15 in servo any operation mode the same meaning. The status word 6041 h bit10, bit12, bit13 in servo different operation mode is

not the same meaning.

2.7 6040H Control Command steps

Note: To use Ethercat control, we need to use our company's debugging AIMOTOR software to set the H02-00 control mode

parameter to 9(EtherCAT control); Once it is set to Ethercat control, it must follow the CIA402 control requirements, its corresponding

Object dictionary takes effect, and other control modes are invalid;

Sequence Control Steps Step 0 Step1 Step 2 Step3 Step4 Step5 Step6 Step7
Displace
Control o Get Etc Start
Mode Preparatory work Initial Enable ) ment/spe Normal Stop
Word ready. enable running q
e
Establish
o Master
communication ) The master
. . station )
CSP cyclic Assign PDO ) Master station stops
issues
synchronization 6040 mapping 00h 06h 07h OFh bsolut station issuing absolute
absolute
position mode Activate Master » control position
position
Cycle commands
o command
Synchronization
Absolute Positioning
Non-Immediate
OFh
Update
OFh—1Fh
Establish —
o Absolute Positioning Automatic stop
Communication
2Fh Update Now without control
PP contour Status
» 6040 ) 00h 06h 07h 2Fh—3Fh command when
Position mode Set motion o
Relative positioning position is
parameters related
4Fh non-immediate reached
to PP mode
update4Fh—5Fh
Relative positioning
6Fh non-immediate
update6Fh—7Fh
Establish
Communication After You can Target Speed
PV/CSV speed Status enabling change Object t
6040 i 00h 06h 07h OFh
mode Set motion Start the Index 60FFh
parameters related running speed write O
to PV mode
Establish After Highest Speed
o ) Change )
PT/CST torque Communication enabling Object t
6040 00h 06h 07h OFh the
mode Status Start Index 607Fh
) ] torque ]
Set the motion running write O
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parameters related

to PT mode
Establish
Communication
OFh 1Fh o ]
Status 1: Origin to find
HM back to ) Start .
o 6040 Set the motion 00h 06h 07h OFh o automatic stop
Origin mode Origin
parameter state 2:1Fh OFh stop
Search

related to HM

mode.

CSP cyclic synchronous position mode, the main control unit sends the position according to the synchronous period, the motor

performs displacement according to the absolute position point and synchronous period, and the contour curve of the motor

operation (such as position, speed, etc.) is planned and calculated by the main control unit in advance;

In PP/PV/PT contour mode, the main control unit can first set the necessary parameters of the mode, and then control the motor

operation according to the mode control command step. The contour curve of the motor operation is planned and calculated by the

motor according to the set parameter values (such as acceleration and deceleration, operating speed, etc.).

In CSV synchronous speed mode, the main control unit independently plots the speed curve, and there is no acceleration or

deceleration hysteresis at the motor end.

Note: abnormal stop mode during operation

Switching mode: Write the control character 6040h to Oh, 6h or 7h. The control state of CIA402 will no longer be in operation, and the motor will be

de-enabled and stop freely according to inertia.

Quick stop way: the control word write 2 h, 6040 h motor will be in accordance with the 605 ah object index after choose the way of deceleration and

stop state;

Deceleration suspend mode: write control word 6040 h 10 fh, motor will be in accordance with the 605 ah object index after choose the way of

deceleration and stop state;

Quick outage and suspended shall not apply and the CSP, HM model, CSP model plan trajectory is controlled by the host. In HM mode, the control

character 6040h writes from 1F to OF and stops.
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2.8 6098h Origin Search Method

24 Forward Origin Origin The motor first searches the origin switch at high speed in the set direction, and begins
Switch Switch to slow down when the origin switch signal rises along the edge
28 Reverse Origin Origin Run disengaged, disengaged to the origin switch signal drops along the motor
Switch Switch commutation and continues to search for the origin switch signal at low speed
When the origin switch signal is encountered, the rise edge will stop immediately, and
the return to zero will be successful.
34 Forward Z signal Motor Z The Motor first searches for phase Z at high speed in the set direction, starts
signal low-speed commutation operation when encountering the rising edge of
33 Reverse Z signal Motor Z phase Z signal of the motor, stops immediately when encountering the rising
signal edge signal on the other side of phase Z, and returns to zero successfully.
4 Forward Origin Motor Z The Motor first searches the Origin switch at high speed in the set direction.
Switch signal When it encounters the rising edge of the Origin switch signal, it starts to
6 Reverse Origin Motor Z | switch off at low speed. When it disengages from the falling edge of the Origin
Switch signal switch signal, it switches again to the rising edge of the low speed search
origin switch signal. When it encounters the rising edge of the Origin switch
signal, it runs until the Z phase signal stops immediately and returns to zero
successfully.
18 Forward Forward Forward The Motor first searches the Origin switch at high speed in the set direction.
overpass overpass When it encounters the rising edge of the forward overpass switch signal, it
17 Reverse Reverse Reverse starts to reverse and disengage at low speed. When it disengages from the
overpass overpass | falling edge of the forward overpass switch signal, the motor reverses again to
search for the rising edge of the forward overpass switch signal at low speed.
When it encounters the rising edge of the forward overpass switch signal, it
stops immediately and returns to zero successfully.
2 Forward Forward Z signal The motor first searches for the forward over range switch at a high speed in the set
overpass direction and encounters the rising edge of the forward over range switch signal
1 Reverse Reverse Z signal Start to slow down the reversing operation to disengage, disengage to the forward over
overpass range switch signal drop edge continue to run to the motor Z phase
Signal stops immediately. Return to zero.
37 Forward | Mechanical | Mechanical | First, the motor searches for the mechanical limit position at a low speed with
limit limit the set direction and torque (torque set by H05_58). When the mechanical
position position limit position is against the locked rotor and the torque reaches the upper
38 Reverse | Mechanical | Mechanical limit of the zero torque limit and keeps the default time, the motor stops
limit limit immediately and returns to zero successfully.
position position
35 - - - Set the current position as the origin
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NOTE:

If there is an external switch signal used in the Origin search mode, please associate it with the corresponding
DI function option selected, otherwise the alarm ER.601 will fail to return to zero;
To change the search method of origin, please modify the Object parameters of 6098H in the mode of origin when
the motor is deactivated;
In the selected mode, if the deceleration point is the origin switch and is associated with the positive and negative
overrun switch DI, the motor will automatically change direction to continue searching when the motor encounters
the overrun switch in the search path;
In the process step, the high-speed search speed is set 6099 the sub-index 1 Object t of the index, and the
low-speed search speed is set by the sub-index 2 of the 6099 index;
If the origin is not found within the H05_35 parameter time, an alarm ER.601 Return to Zero timeout will occur;
After the return of the origin is successful, the DO function (OutFun16-HomeAttain) returns the zero origin to

complete the output is valid, and the zero origin to complete the output is invalid after the OFF is enabled;
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2.9 The polarity of the 607Eh command

Torque Speed Position
Function NA NA NA NA NA command command Command
Polarity Polarity Polarity

Bit7 = 1, indicating that in PP contour position mode, the position command 607Ah x(-1) and the motor direction are reversed.
Bit6 = 1, indicating that in PV contour speed mode, the speed command is 60FFh x(-1) and the motor is turned in reverse.

Bit5 = 1, indicating that in PT contour torque mode, the torque command 6071H x(-1) and the motor steering are reversed.

NA: means no definition

2.10 60FDh Digital Input Status Monitoring

Physical

input . .
Retention DI1 DI2 DI3 Dl4 DI5 DI6 DI7 Retention
terminal

monitoring

2.11 60FEh Digital Output Status Monitoring and Forcing

Brake
Physical output ) ) )
. holding Retention DO1 DO2 DO3 DO4 DO5 Retention
terminal
brake
60FE-01h Status 1. When the bit corresponding to 60FE-02h is set to 0, the bit state of 60FE-01h is determined by the
Monitoring & Bit internal state, and the user can monitor the current state of the bit; 2. When the bit corresponding to
Force Control 60FE-02h is set to 1, the current output state of the bit of 60FE-01h is no longer determined by the internal
state. Moreover, the user can force write the bit of 60FE-01h, write 0 to force the output of the physical port
60FE-02h force to be OFF;
control bit Select 3. bit0 bit is a special control bit for the brake brake motor. When the motor is enabled to run, this bit is
Enable invalid for the user to force the shutdown. Only after the enable operation is released, the forced write 1
can be turned on or write 0 can be turned off;
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Third. Communication Configuration Example

3.1 Adapt to the operation case of Beifu controller

The following takes TwinCAT3 of Beifu company as the main station as an example to demonstrate
the simple configuration and use process of our AIMortor servo driver.

3.1.1 Foundation construction

1) First of all, users need to go to Beifu official website or other channels to obtain Beifu TWINCAT3 software and install it
correctly on PC computer. The PC network card must choose a 100-megabit Ethernet card with intel chip. There is a risk that the
network cards of other brands do not support the operation of Ethercat.

2) Copy The Ethercat configuration file (SH_AIMotor_ECAT.xml) of our motor products to the TwinCAT installation directory:
TwinCAT\3.1\Config\lo\EtherCAT.
3) our Ethercat product is powered on correctly, and the RJ45 of the PC network card of Ethercat is inserted into the network

cable and connected to the RJ45 network port of the Ethercat-IN of the product (it is recommended to use at least more than 5
types of network cables)

3.1.2 Software Configuration

1) Open the software-new project, select the save path and project name as needed

r )

HREe ? A

== - mm = 3 !

b Wil HEPE: (A -] £ [ GAR(Cl £-1
e i B T i

4 ERR i TwinCAT XAE Project (XML format) TWinCAT Projects | %3 TWinCAT Projects !

i Genit TwinF AT K.:’l.i- System Manager
TwinCAT Projects I Configuration
G

TcXaeShell Solution

FERrEE I E?

FIH Visual Studio 23F5EF

HERINE =T

omw (CAser\ AWEN DocumentaToecshell B

WALk | BEESTRGRIE |

P W RTI) [7] mmasea@ERD)

[¥] s oIt FEEIG)
——

| e || ms




AIMOTOR (ac/dc servo motor) EtherCAT Control manual

2) Install the network card (this step can be omitted if it is already installed) and click twincat->Show Realtime Ethernet

Compatible Devices.

In the dialog box that appears, find the computer's intel network card under Compatible Devices, click the network card, and
then click install on the right to install the real-time driver.

(The specific method can refer to Baidu or query the official documents of Beifu). The situation after installing the real-time

driver is shown in the following figure

dll - fotaesne 7 e Pim X
TN BRGSO S MY | TwiCAT | PIE EAM Gmpe  TRWT) O MR
8- ARPAFA|0-| venom

b0 1 raced = o b BB K Acthile Confouration
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Retiart TwmCAT [Condg Moce!

R (!
= :dl:ilﬁ'__m Rf| e i Dta —_—
ol NOTON S i e
al P Pl Vs Distied Beiva
4 ;“:'_' b ¥ oltwars Frotetion
AMMNT B Acowid Rui Coupled P ik Regider
- 1" e] Lgsdale Py TEFROM "
| 5o Reatiors: Ethemnet Comaatibin Devive |
File Hardlirn "
DtherCAT Dirwices
B TePrateeiComme
Tammed Becwsrs ¥
e Fhui
Fille Dlesigrae ’

Aboarl TanCAT

= [ Software Protection

wrozarzrs EEEEE

Installation of TwinCAT RT-Ethernet Adapters Q

Ethemet Adapters Update List

= 9 Installed and ready to use devices(realtime capable]
R EHNERE 2 - TwinCAT-Intel PCI Ethemet Adapter (Gigabit)
N KNS - TwinCAT-Intel PCI Ethemet Adapter (Gigabit)
IQ' Installed and ready to use devices(for demo use only)
~&¥ Compatible devices
¥ |ncompatible devices
&* Disabled devices

[™ Show Bindings
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2

3) Select the hardware scan, right-click,

and then click Start Scan. Follow the process shown in the following picture and wait for the scan to be successful to activate free operation. If the

hardware device is not scanned, please check whether the network card driver or network cable connection is correct.

0 wendangtuf - Microsoht Visual Studic (Administraton)

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT  TWING
00 |B DA EP| X TA| DT b Auach. HINT: Not all types of devices can be found sutomatically
[Buld 402227 floaded -| ;' BB 2 X @ W 5. | [<toca)- =

Solution Explorer
oo o-@ & M config

[L#= [l ==

Crarch Solutnn Explorer [Cerler) p-
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bl svsTEM
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i eic
[ sareTy
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4 E o

Mepping: O Add New [tem...
‘O Add Existing ltem._

Wﬂﬁ

¥
Expart EAP Config Fle

T | R Sen
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Paste with Links

@ Scan for boxes

30 J[[ = ]

TeXaeshell

o Activate Free Run
=] sw
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4) After the scanning is completed, an NC axis Axis1 can be seen in the MOTION, corresponding to the servo-connected motor, and

the scanned Drive 1 ( Almotor) can be seen in the Device.

dl W Totuthel s e cin SraT
A0 WD BN SR el RN TwisCAT MO EEUM)  Sexe THE O WO WESRD EJ', P bBY R
S g - T | = & = Lielense = Twrd AT BT (2063 S = a RN SR O, ja
Bl 402411 (Lusicdvd = | o ﬂfl!E# _E EJ'-“ wF = aloials =iy i "
S
WrhEEeEe =1k
S o .“'E Grnevgl Acispier [timeCAT Oviine Coll - Ordine
: ; Mo il
PN L S L B
= o ok, Mame aate fi
:.3}:1%9‘-:!. T = [_"'L-‘I 1 Dries I QA | O & I
T T
o gl MOTON
* N Tk T AT
i A
B A1y
T
ARAVTER
- 7
= -
% imsge ks
¥ ity
Irgsts,
b Oty sl S o o Oyl - O
b laluts - Sved frmmmars R15. @ 10T
B o i § (et it PreOp  SefeOp O L | i
a g Mappeg. [ | + 0
i W Taic § AT - Durvite § QiR CATY 1 L el
PitaTEw Do Pame Adeess  Type e Outfre [ g
1 Duiwe 1 [Alsrortad el bt iig b |

37



AIMOTOR (ac/dc servo motor) EtherCAT Control manual

5) configure PDO (on-demand configuration, this case uses the default, do not change)
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6) Link NC Axis and physical axis. You can select the physical Axis associated with NC axis by Axis1-Settings-Link to. This link will be

added automatically when scanning hardware. You can also manually right-click Axis and click Append axis to add Axis to manually
link NC axis to physical Axis. This window can see the corresponding relationship between NC axis and physical Axis.

7) Set the necessary basic parameters
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7) Set the necessary basic parameters
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3.1.3Activation Configuration

1) Activate the above configuration information
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3) Motor enable, configuration start

In the pop-up setting window, click the "All" check box, set the speed scaling ratio as required, and finally click "OK" to enable the
motor,

General Settings Parameter Dynamics Online Functions Coupling Compensation

, _999999991 E.EEDD Setpoint Position: mm]

-9999999916.5200

Lag Distance (min/max): mm] Actual Velocity: [mm/s] Setpoint Velocity: [mm/s]
0.0400 (0.000, 7.496) 0.0000 0.0000
Override: [%] Total / Control Output: [%6] Error:
100.0000 % 0.00/ 0.00 % 0 (0x0)
Status (log.) Status (phys.) Enabling
B Ready B NOT Moving [ ] Coupled Mode 8 Controller Set
[ ] Calibrated (] Moving Fw e R rcaad Fw
[ JHas Job [ ] Moving Bw et Ealiling ied Bw
| @ Controlier I OF
Controller Kv-Factor: [mMm/t 8 Feed Fuw [mm/s]
1 B Feed Bw Cancel 4
| . " Ny — —
Target Position: @E’EWU - OO%EE{T [mm/s]
0 100 All
= = | + ® —
F1 F2 F3 F8 F9

3.1.4 Test Run

Then carry out the F1-F8 function test according to the following figure. If F9 is operated by mistake, the position of the
motor and system will jump to -99999999 to move slowly. You can click F6 to stop the movement. If the speed is abnormal, please
check the relevant reference of the above software configuration, or reduce the speed

ratio.
% ey Setpaint Position: mimj
[ =28 P R T T A _1 51 24.3200 EmBEAE 151244200
Lag Distance {min/max): mm] Actual Velocity: [mm/s] Setpoint Velocity: [mim,/s]
-0.0400 (-147.641, 0.000) B3] 205 0.0000 Fis:E s 0.0000
Override: [#%] Total f Control Qutpul: [#%] Error:
iErEEREE A 100.0000 % 000/ 0.00% {HiRGS 0 (0w}
Status (log.) BN Status (phys.) I:n-'_ﬂnl.wllnrl;p.ln_l;,:i e SRR
| Ready B rOT Moving | Coupled Mode || Contraller St |
| Calibrated L Moving Fw B In Target Pos. || Feed Fw
| Has lob | Mioving Bw B In Pos. Range Feed Bw
Controller Kv-Factor: [mmi/s/mm] Reference Velocity: [rmim/s]
i 3 2200 4
Larget Position:  gggqesrerym [mm] Target Velocity: SEITE{UIHEE [rmim/s]
0 ks 3 0

. -__,.ﬂ"'.

i EFEantE, Wl FaFanthE, EElerteiSa Tt | |aEse |[eEs, syl A{EER
- - + ++ ® =
F1 | F2 F$| F4 i o | i F@ F.a|
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If there are any omissions or more debugging functions, please refer to relevant materials such as "TC3 training materials

V1.1.0"

3.2 Adapted to Huichuan H5U,Easy Series Controller Operation Case
The following uses Huichuan H5u,Easy series PLC as Ethercat master station and "AutoShop" programming software to demonstrate
the simple configuration and use process of our company's AlMortor servo driver,|

3.2.1 Foundation construction

1) First of all, users need to have Huichuan H5u,Easy series PLC hardware and install "AutoShop" programming software.
2) our Ethercat products and PLC products are powered on correctly, and the RJ45 network port of Ethercat used for PLC is
inserted into the network cable and connected to the RJ45 network port of the Ethercat-IN of the product (it is recommended to

use at least more than 5 types of network cables).

3.2.2 Software Configuration

1) New construction
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B2 N AR e thar Hat/TF . Nedbax TCHED
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L]
2) Import our product XML file Ethercat configuration file of our motor product (SH_AIMotor_ECAT.xml)
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3) After the successful import, the software will restart and display the Almtor driver of our Ethercat
product.
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4) the programming software and PLC has been successfully connected to the case of automatic scanning, identification of Ethercat

on the network from the device. If the power is correctly connected to the network cable, the existing equipment will be identified

and the configuration will be updated, otherwise the wiring and hardware will be checked.
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5) Configure the communication cycle time of the master station. The cycle time setting must be greater than 1000us. When there

are many slave stations, it is recommended to enlarge by integer times (the default is used in this case)
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6) Configure slave-related (on-demand configuration, this case uses the default)
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7) Add motion control axis
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8) The motion control axis is associated with the slave station: the output device selects the scanned slave station.
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9) Set movement unit conversion: Our products leave the factory with a default 1000 pulse of one turn, and here set a movement

command of 60 units corresponding to 1000 pulse (1 turn) without a deceleration mechanism.
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10) Encoder selection: our encoder defaults to absolute value encoder (other on-demand configuration, this case uses the default).
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11) Set back to zero mode

configure

: This case uses zero preset mode, the user needs to
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3.2.3 Online debugging
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1) The above configuration will be compiled and downloaded into the PLC, and then enter the online monitoring mode.

2) Observe whether the Ethercat master and slave stations on the left side of the software page are started correctly, and whether the

current status and fault status of the PLC at the bottom of the software are normal.

If the current state and fault state of the PLC are abnormal, the PLC will be powered off and restarted or switched to the stop state

and then switched back to the running state to reinitialize the PLC.

If The Ethercat master and slave stations do not start correctly, power off the slave device and restart it or check the network wiring.

Use the software quick debugging window to debug and test (refer to the relevant PLC manuals of Huichuan Company for detailed

usage methods)
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3.2.4 Programming Control

Program reference, in order to commonly used several motion command programming demonstration, the actual use according to

the process requirements of the application.After writing the program offline, compile through, download. The status at the bottom

of the observation window shows that the communication between PLC and Ethercat is normal. A control test may be performed.
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3.3 Operation Case of Controller Adapted to CodeSYS Platform
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The following uses the PLC or controller of CodeSYS kernel as The Ethercat master station, such as Huichuan AM400,AM600 series

PLC. Xinjie's XS3 series PLC and Hexin's C36 series PLC demonstrate the simple configuration and use process of our AlMortor servo

driver.

There may be differences between each CodeSYS software version, but the use is similar. The case will use CodeSYS V3.5 SP4 version

as the demonstration development software.

3.3.1 Foundation construction

1)First of all, users need to have CodeSYS kernel PLC and authorized "CodeSYS Vx.x" corresponding version of programming

software.

2) Our Ethercat products and PLC products are powered on correctly, and the RJ45 network port of the Ethercat of PLC is inserted

into the RJ45 network port of the Ethercat-IN of the product (it is recommended to use at least more than 5 types of network cables),
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3.3.2 Software Configuration

1) New construction
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2) Add (install slave device Description XML file)

A, right-click "tools" in the navigation bar, then display the drop-down list, select "equipment library" and click;
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B, click install, path to find the XML file provided by our company to save to the location

After successful installation, the name of our equipment will be displayed in the equipment list in the field bus Ethercat slave station.

If not displayed, the installation failed. You can try to reinstall or consult the PLC equipment manufacturer.
* R5En ;
Eq ®M WE Th 33 =4 AL TE EO RU

b - i e -
£ ans *
L q -
T EENL o Reposen LU T
= Db [ OO Tt s TR (P (- Prop e L T O}
BRC
U0 Applicarian FROETEAE |
S o EE w ]
o A, PG PR v i@ Tnes
& LERE -
* & Mk +
o [ Sansx]
& Sl Mitin fasmanf s Becd s TELTH
¥ oy et fonalfis o s o
L it |
T

T st BT B 2o S

Codey Loty Eose LLTR ]
) et P AT rves (200 Smbiam Copey Cbets Ceap TIT]
B ety in 6 mode Sl Corvred fachrnes Lsan
3 arraty 1 B e Sotsiten {orval Tacheicen 4180
3 #ivay stiooan Conamd Teghragn 244D

Caneral T i
I ; server ALk [ |
ANE) el &1 v [0k} Slabion i [

3) Add master station equipment

Right-click the PLC device on the left side of the window to display the drop-down list. Select "Add Device" to pop up the "Add
Device Window" and select the "EtherCAT Master" Master device. Finally, click on "Add Device".
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4) Configure the master device

After adding the "EtherCAT Master" Master device in the previous step, the Ethercat Master device will be displayed in the tree
directory on the left. Double-click to enter the configuration window.

It is important to note that:

1. Cycle time setting. In this case, the default 4000us is used. The user configures the appropriate time according to the number of
slave stations and requirements, and the minimum time is not less than 1000us.

2.Ethercat I/0 mapping needs to be configured under the task of Ethercat_Master master;
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5) Add slave device
Right-click on the Ethercat Master device, display the drop-down list, select Add device, will pop up the device window, select our

company device, and finally click "add device". Scanning equipment can also be added online
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6) Configure the slave device

After the slave device is added in the previous step, the slave device of our company will be displayed under the Ethercat Master
device in the tree directory on the left. Double-click to enter the configuration window.

A. Configure the slave device synchronization method. In this case, the default is used for all devices, and SM event synchronization
is used.

Startup parameters, PDO channel and PDO mapping used by process data and 1/O variable mapping, etc

In this case, the default is used. SM event synchronization and the default PDO are used. For the specific configuration method,

please refer the relevant information of the PLC manufacturer.
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B. Configure expert process data and process data (PDO configuration). In this case, the default configuration is used, and the user

can configure it
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C. Configure startup parameters (default)
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7) Add DSP402 axis
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In the tree directory on the left, our company right-click the pop-up drop-down box from the device and select "Add

SoftMotion-DSP402-Axis"
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8) configure DSP402 axis
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After adding the 402 axis in the previous step, the "SM_Drive_GenericDSP402" axis will appear under the slave device. Double-click

to pop up the configuration window.

A, configured as A defined axis (that is, the physical axis of linear motion)

56



AIMOTOR (ac/dc servo motor) EtherCAT Control manual

# mTe
Fq ®d NE Th ®3 =4 &L TE EO RU
1# W & (R - L | -
L] = 0 Dewe fl PHeeCAT Master U aiarer ) SM_Debes_SenmicDONT =
@ aize o | Softbotion®rh. BAN combneo. WEEE i (0 Grekiein: (ot KB 48
| 0 O SO Combrod e 1100 36 0108} LT 15

BT,
Cmemy TAER Eu-.
: I

a3 L1} o 3
(=L B g2
wEEaN srgass ik =4
= L PR R A R §
CELL B mEhE
& b AT Mt CHCIP I {SMC_CantrolAsilioy ) cEicEs

B o CAT Manden BBarCAT Rash L | W aw W

= v Tarik [ 2] 1 Bty LEL ]

L]

AT Mt [ e CAR Masisn |
& Moo (Rlwaor)
- e
' 50 Db Capram i TPt [0, Dvove o icDAFeiCy

B, scaling: our products factory default 1000 pulse one turn, here set the motion command 1000 unit corresponding to 1000 pulse (1
turn) without deceleration mechanism.

Check automatic mapping: the mapping address is automatically assigned by the PLC.
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C. DSP402:1/0 mapping needs to be configured under the Ethercat_Master master master station task
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3.3.3 Activation Configuration

Compile first, then configure the PLC to communicate with the computer, download and configure the PLC in online mode,
enter the operation monitoring, and observe the bus operation.
1: If the Ethercat_Master master master station is not running, try to perform "hot and cold reset" operation, or contact PLC
manufacturer technical support;
2: If Almortor is not running, check whether the network cable is connected correctly and whether the slave device is in a faulty state

(you can restart the slave device to reset).
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3.3.4 Programming Control

Program reference, in order to commonly used several motion command programming demonstration, the actual use according to

the process requirements of the application.

After writing the program offline, compile through, download. Observe the running status of the PLC at the bottom of the window. If

the PLC reports an error and runs overtime, check the PLC task configuration or contact the technical support of the PLC

manufacturer.

If the left "SM_Drive_GenericDSP402" axis is not running, it means that there is an error in the Axis command, and MC_Reset can be
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performed to
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Demonstrate the use of the variable table:
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3.4 Adapted to Omron NX/NJ series controller operation case
The following uses Omron NX/NJ controller as the Ethercat master station to demonstrate the

simple configuration and use process of our AIMortor servo driver.

3.4.1 Foundation construction

1) First of all, users need to have Omron NX/NJ series PLC hardware and install authorized "Sysmac Studio" programming software.
2) our Ethercat products and PLC products are powered on correctly, and the RJ45 network port of Ethercat of PLC is inserted into
the network cable and connected to the RJ45 network port of the Ethercat-IN of the products (it is recommended to use at least

more than 5 types of network cables).

3.4.2 Software Configuration

1) New construction
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2) Import our product XML file Ethercat configuration file of our motor product (SH_AIMotor_ECAT.xml)
A, first enter the "EtherCAT" window, right-click on the "master device" to display the drop-down list, and select "display ESL Library"
on the drop-down list *;
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B in the "ESL Library" window, click "install" to find the XML description file of our company's equipment and confirm the installation.
If the XML file needs to be upgraded and replaced, uninstall it before installation., Generally, after installing the XML file, the software

will remind you to shut down and restart, or update the page again.
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2) Set up Ethercat network equipment
A, in the right "tool box. Find our device and double-click the device icon to add the device to the Ethercat network. Click the device
added in the Ethercat network, the device information will be displayed, such as device name, product name, node address, PDO

mapping settings, etc.
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B, PDO configuration, configure the PDO Object t to be mapped according to user requirements, and use the default configuration

in this case.
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3) Configure 402 axis
A, on the left, right-click at "axis settings", drop-down box "add", drop-down box click "single-axis position control axis", if you need
to form an axis group, click "motion control axis", this case single-axis demonstration. A CIA402 axis "MC_Axis000" will be displayed

after configuration ".
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n
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B, configure the basic settings of the axis, the third-party servo needs to manually configure the "output” at the bottom of the page,
"input" mapping Association. At least five Object ts "6040H, 607A,6060H, 6041H, 6064H" need to be associated, otherwise the

motion instruction cannot be used.
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C, configuration unit conversion, our products factory default 1000 pulse one turn, here set the motion command 60 units

corresponding to 1000 pulse (1 turn) without deceleration mechanism.

W RFEA - ww Coranller 0 Syvses St (Gket) - i

D, other configurations basically use the default, specific reference to the following figure, not listed one by one, specific reference to
Omron official documents.
The changed configurations are: the return to Origin method is configured as the zero preset method; The position count mode is

linear mode; And the encoder type is absolute encoder.
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B

W RFER - ww Coranllen 0 Syvmes St (Gdket) =] ®
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3.4.3 Online node assignment

1) First, connect the PLC to the correct communication and be in the "online" state.
Then right-click on the "EtherCAT" master device and click the drop-down "compare and merge with physical network configuration”.

PLC will scan the actual slave stations on the network.
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2) If the Slave node address on the actual network is inconsistent with the address configured by the software, click Apply
Physical Network Configuration and confirm. The software will then power down and restart the slave device to take effect on the

configured address. The aim is to be practical. This may be related to the order in which multiple slave stations are connected on the

network.
If the Slave node of the physical network is not displayed, check whether the slave is powered on and whether the network cable is

connected correctly.
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3.4.4 Programming Control

The program reference is demonstrated by programming with several commonly used motion commands. The actual application is
based on the process requirements. After offline write good program, compiled through, to download. At the lower right corner of

the observation window, the communication between the PLC and EtherCAT is normal. Control tests can be conducted.

SR, PSR TR, SRR I
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Demonstrate the use of the variable table
!!;m e st 10 Seprermn Mk (Rt o b
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4. Fault query

4.1 Fault code table

No fault 0x0000 0x0000 green -
Parameter id is out of range 0x0101 0x6320 10red1green NO.1
Parameter CRC error 0x0102 0x6320 12red1green NO.1
Registration parameter CRC
0x0104 0x6320 12red1green NO.1
error
Internal Program Exception
. 0x0105 0x6320 11red1green NO.1
Triggers Watchdog
DI function repeat
. 0x0130 0x6320 12red1green NO.1
assignment
Hardware overcurrent 0x0201 0x2312 4red1green NO.1
ia/ic quiescent current bias
0x0208 OxFFOO 12red1green NO.1
calibration failed
Software overcurrent 0x0207 0x2311 4red1green NO.1
Power-on flying car 0x0234 OxFFOO 12red1green NO.1
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Encoder data exception 0x0A33 0x7306 9redigreen NO.1
Main circuit electrical
0x0400 0x3210 3red1green NO.1
overvoltage
Undervoltage of main circuit 0x0410 0x3220 3red1green NO.1
Motor overload 0x0620 0x3230 4red1green NO.1
Radiator overheating 0x0650 0x4210 6redigreen NO.1
Excessive positional deviation 0x0B0O 0x8611 2red1green NO.1
Zero return mode does not
0x0668 OxFFOO 8red1green NO.2
match
Return to Origin timeout 0x0601 0x8610 8red1green NO.2
Emergency stop 0x0900 0x5442 12red1green NO.3
Forward overpass Warning 0x0950 0x5443 12red1green NO.3
Negative overpass warning 0x0952 0x5444 12red1green NO.3
Encoder battery failure 0x0731 0x7306 12red1green NO.2
Encoder multi-turn count
0x0733 0x7306 12red1green NO.2
error
Encoder multi-turn count
0x0735 0x7306 12red1green NO.2
overflow
Encoder battery warning 0x0730 0x7307 12red1green NO.3
CAN communication
o 0x0DO03 0x8130 12red1green NO.2
connection interrupted
Changed parameters need to
be powered on again to take 0x0941 OxFFOO 7red1green NO.3
effect.
EtherCAT network exception 0xOEO8 0xOE08 12red1green NO.2

Manufacturer's fault code, one fault information corresponds to one fault code, which is unique;
The fault code of CIA402 refers to the provisions of cia4d02. When the fault information beyond the provisions of CIA402 is indicated
by OxFFQO fault code, it is not unique;
Because the integrated motor has no display panel, the alarm information can be judged by referring to the flashing change of the

indicator light without connecting the debugging software, which is not unique;

4.2 Fault query method

The following three fault query methods need to configure the corresponding Object ts in the master station system. Read the status
or value of the corresponding Object t through the master station to query the fault.

1. Query by CIA402 status word

CIA402 status word 6041h bit3 bit is a fault indication bit, = 1 indicates that there is a current fault; = 0 indicates that there is no

current fault.
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Note: This method can only determine whether the fault, can not reflect the specific fault information.
2. Query by CIA402 fault code
CIA402 fault code 603Fh, when there is a fault, the value of 603Fh is the corresponding Cia402 standard fault code.

Note: CIA402 fault code is not unique and can only represent the approximate type of fault.

3. Query by manufacturer parameter (recommend)
Parameter No.: HOB-33, select the first N fault records to query; Object dictionary index: 200Bh, sub-index 22h, read/write;
Parameter number: HOB-34, display the fault codes of the first N times selected; Object dictionary index: 200Bh, sub-index 23h,

read only;

When the HOB-33(200B-22h) is set to 0, once a fault occurs, the HOB-34(200B-23h) will display the current manufacturer-defined
fault code;

When the HOB-33(200B-22h) is set to 1, the system will query the manufacturer-defined fault code generated in the previous history
and display it in the HOB-34(200B-23h);

When the HOB-33(200B-22h) is set to 2, the system will query the manufacturer-defined fault codes generated in the previous 2
times in history and display them in the HOB-34(200B-23h);

When the HOB-33(200B-22h) is set to 9, the system will query the manufacturer-defined fault codes generated in the first 9 times of
history and display them on the HOB-34(200B-23h);
Note: The fault record is stored up to 9 times. The sampling first-in first-out method is used. Each fault corresponds to a unique fault

code. If you need to query detailed fault information, recommend this method.
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