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Thank you for using the our company ETHERCAT-ETO01 products. Please read

this guide carefully before using the products.
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ENGLISH

First of all, thank you for using our company's frequency inverter and
selecting our company's EtherCAT fieldbus option card, hereinafter referred to as
the ETO1 card.

The ETO1 card is an EtherCAT fieldbus adapter card. This card is installed on
our company's frequency inverter to enhance communication efficiency and
facilitate the realization of inverter networking functions, where the inverter acts
as a slave to receive control commands from the master station. The ETO1 is
applicable to the entire power range of our product series.
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Specifications of functions:

® The bus communication speed reaches 100 Mbit/s, with a short
communication cycle.

® ET01 is directly installed in the expansion card slot of the control unit,
making installation convenient.

2. ETHERCAT-ETO1 Card Installation Instructions

Installation steps:

®  Check the option card accessory package contains: ETHERCAT-ETO1 card,
pluggable terminal *1, screw *1, manual;

®  |nstall the option card as shown below:

Step 1: Slide the option card along the bottom guide rail to the bottom of the

control unit. Insert the terminals of the option card into the corresponding

terminals of the control unit until they are fully seated, aligning the two screw

holes.




Step 2: As shown in the diagram, align the screws with the screw holes and
secure the control unit and option card.

3. ETHERCAT Cable Selection

Cable Assembly:

Ethernet Connector Crystal Head - 8P8C - 3.-way ‘Etheret Connector Crystal Head - 8P8C - 3-way
l 26 AWG Category Se Twisted Pair Shielded Cable
@:H:U:E:l]: |

Shielded Ethernet Cable Regular Ethernet Cable

& )y |

3K Please Use Category Se Shielded Tuisted Pair Cable with Metal-Clad Injection Molding.

® Please use Category 5e shielded twisted pair cable with iron-shielded
injection molding.
®  Signal Wire Allocation

Pin Signal Signal Direction Signal Description
1 TD+ Output Data Transfer+

2 TD- Output Data Transfer -

3 RD+ Input Data Receive +

4 Not Used

5 -- Not Used

6 RD- Input Data Receive -

7 -- Not Used

8 SHIELD Shield Ground




4. Status Indicator Lights and Interface Explanation

Status light

)——— ERROR hdicatorLight
ERROR
DE /A ——— STATUS hdicatorLig
ETHERCAT ﬂ(?m STATUS hdicatorLight
BT09 O =f—— POW ER hdiatorLight
~ POWER
ﬂ [ ouT N J
¢ EtherCAT
P Comm unication
ExtemalPow er A A A A hterface
Supply hierface 1| \>_. (I
m
/I /0

Red light always on

Description

Fieldbus Communication Failure

Communication Failure Between

ERROR Red light blinking ETO1 Card and Control Unit
Red light off ETO1 Card is Normal
Green light always on Bus Network Communication
Normal
STATUS Green light blinking ETO1 Card is in Pro-OP State
Green light off Fieldbus Communication Failure
Green light always on ETO1 Power Supply Normal
POWER Green light off ETO1 Power Supply Abnormal or Not
Powered
Interface ‘ Terminal or Signal ‘ Description
ETHERCATCo | IN EtherCAT Input Port
m{g;:ccjtlon ouT EtherCAT Output Port
External 24V Power Supply, 24V+
with £5;
External VDD When the inverter loses power, this
Power Supply port can provide power to ensure
Interface the ETO1 does not lose connection
GND Power Ground
PE Protective Earthing




5. ETHERCAT Communication Description

5.1. Communication Parameter

Type Specifications

Communication Connector | RJ45 x 2

Physical Layer 100BASE-TX

Transmission Medium Category 5e Shielded Twisted Pair Cable
Topology Linear Topology

Communication Protocol EtherCAT

Sync Manager Mode

Free Run Mode

Device Profiles CoE: CANopen over EtherCAT
SDO: Service Data Object
PDO: Process Data Object

Synchronization Mode

Communication Objects

5.2. ETO1 Features:

Item Specifications

Maximum Number of PDOs | 2 (Only 'Inputs’ and 'Outputs')
Fastest SDO Response Time | 10 millisecond

Fastest PDO Response Time | 10 millisecond

TxPDO 'Inputs' Length 4~20 bytes

RxPDO 'Outputs’ Length 4~20 bytes

5.3. State Machine

The EtherCAT state machine is used to describe the states and state
transitions of a slave application. State transition requests are typically initiated
by the master and responded to by the slave. The specific state transition process
is illustrated in the following diagram:
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5.4. Default PDO Mapping

PDO mapping designs the mapping relation between the object dictionary
to PDOs application objects (real-time process data / inverter parameters).
Indexes 0x1A10 and 0x1610 within the Object Dictionary store the mapping
tables for Inputs and Outputs respectively. The following table illustrates the
default PDO mapping for ETO1, also defined in the ET01's XML file.

Inputs

‘ Index ‘ Size ‘ Name ‘ Inverter Parameters
Inputs 0x3385 | 2 Status_Word_P9-01 P9-01
(Ox1A10) | ox338B | 2 Outputs_Frequency_P9-07 | P9-07

Outputs

Index Size Name Inverter Parameters
Outputs 0x2001 | 2 ControlWord /
(0x1610) | ox2002 | 2 Set_Value /

The master station can add new application objects after the default
mapping of Inputs and Outputs. Up to 8 application objects can be added to
both Inputs and Outputs, allowing a maximum of 10 application objects for each.
Only read-only parameters of the inverter can be added to Inputs, while
non-read-only parameters of the inverter can be added to Outputs.

5.5. Introduction to Control Words and Status Words

Control Word Explanation

Bit Explanation
Bit7~0 (Run/Stop Control, 0x00: No function (Maintain the current state)
etc.) 0x01: Run Forward

0x02: Reverse

0x03: Jog

0x04: Jog reverse

0x05: Stop

0x06: Coast

0x07: Reset

0x08: Clear command (Clear all run and stop

commands)

11



Bit
Bit11~8 (Preset value

select)

Explanation

0000B: PO-30 (Preset Value 0)
0001B: PO-31 (Preset Value 1)

1111B: PO-45 (Preset Value 15)

00B: Ramp 1
Bit13~12(Ramp time select) | 01B: Ramp 2

10B: Ramp 3

11B: Ramp 4
Bit14 Reserved
Bitl5 1B: Enable Bit8~13 function

0B: Disable Bit8~13 function

Status Word Explanation - P9-02 Status Word Correspondence Table

Bit 0 |1

bit0 Control Not Ready Control Ready

bitl Control Not Ready Control Ready

bit2 Inertia Stop Running

bit3 No Fault Fault Trip

bit4 No Fault Fault Not Tripped

bit5 Reserved Reserved

bit6 No Fault Fault Trip

bit7 No Warning Warning

bit8 Not Running at Reference | Running at Reference
Value Value

bit9 Local Mode Remote Mode

bit10 Frequency Out of Range Within Frequency Range

bit11 Stop Running

bit12 Forward Reverse

bit13 Within Voltage Range Beyond Voltage Limit

bit14 Reserved Reserved

bitl5 No Overheat Warning Overheat Warning

12




6. XML File Configuration

The EtherCAT Slave Information Description File (*XML) provides
communication and configuration information for ETO1. Users need to import
this file into the master station configuration tool in order to configure the ETO1
device. Please contact the manufacturer to obtain the XML file that matches the
ETO1.

7. Object Dictionary

7.1. OD 1000h Communication Group

Index Object Type Name Data Type Attribute
1610h Record Outputs (Receive PDOMAPPING | RW

PDO Mapping)
1A10h Record Inputs (Transmit PDOMAPPING | RW

PDO Mapping)

7.2. OD 2001h-2002h Inverter Control Object Area

2001h and 2002h are the control access areas for the inverter, where 2001h
represents the Control Word and 2002h represents the Set Value. The definition
of the Control Word can be found in Chapter 5.4. The Set Value is in units of
0.1Hz. These two objects are present by default in Outputs.

7.3. OD 3000h-5FFFh Inverter Parameter Object Area

The area from 3000h to 5FFFh is designated for the inverter parameter
access. All parameters of the inverter are mapped to this area. The first available
index is 3001h, corresponding to the inverter's PO-01 parameter. The mapping
relationship between inverter parameter numbers and EtherCAT application
object indexes is: Index = 3000h + Inverter Parameter Number. For example, for
the inverter's P9-08 parameter, its corresponding application object index is =
3000h + 38Ch = 338Ch. The following table lists some application objects for

inverter parameters.




Index ‘ Object Type ‘ Name ‘ Data Type | Access
3001h | VAR Control Mode P0-01 UNSIGNED16 | RW
3002h | VAR Motor Control UNSIGNED16 RW
Principle PO-02

3812h | VAR Wake up detection UNSIGNED16 RW
time P20-66

The definition and description of inverter parameters can be found in the

inverter's user manual or by contacting the manufacturer.

8. Fault Description and Handling

Error | Status | Symptom Corresponding Remedial
Description Measures

1 Oon X Fieldbus 1. Check if the
Communication communication connection
Abnormality between ETO1 and the

master station is normal

2 Off X Communication 1. Verify if the ETO1 is

Failure Between ETO1 properly inserted into the
and Control Unit control unit

2. Inspect if any pins in the
control unit are bent

3. Replace the expansion

card or contact the

manufacturer

14
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