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1 GENERAL DATA

Date: 09.11.2021

Hardware: MD800, SI-ECAT card

Software: InoDriverShop for AC drives 3.6.1.16

Info: MD800 EtherCAT communication procedure

2 PURPOSE OF THIS DOCUMENT

The purpose of this document is to facilitate the commissioning of EtherCAT communications on the MD800
drives. To perform this procedure, an MD800 and an optional SI-ECAT communications card are required.
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Thank you for using Inovance's MD80O series AC drives and SI-ECAT communication expansion card.

The SI-ECAT card is an EtherCAT fieldbus adapter card, which can be used in the ultra-high speed 1/O network.
The protocol is applicable on the 1/0 layer.

This card features high efficiency, flexible topology, and easy operation. It is installed in the MD800 series AC
drive to increase the communication efficiency and implement the AC drive networking function, which
enables the AC drive to be a slave controlled by the field bus master station.

SI-ECAT accepts the fieldbus master station control. EtherCAT communication supports a minimum
synchronization cycle of 500us. The internal bus between SI-ECAT, rectifier and inverter units have a
communication cycle of 40ms.

o1 The SI-ECAT supports the CiA402 Velocity and Cyclic Synchronous Velocity (CSV) modes which are
suitable for the MD800 open loop (sensorless) operation. MD800 does not support encoder feedback.

This manual requires that the corresponding SI-ECAT card software version is 1.08 or above (after the card is
installed and powered on, the function code can be checked in the rectifier FD-91), the associated device
description XML file is named "MD800_9Axis_EtherCAT_XML_Vn.nn.xml" (n.nn is the version number, use
version above V0.16).

CiA402 Velocity and Cyclic Synchronous Velocity (CSV) modes require the below software version:

e  Rectifier software version:
U05.00 and above (checked by parameter: FO-02 = 05.00)
e Inverter software version:
U80.03 and above (checked by parameter: F7-10 = 80.03)
e  SI-ECAT card:
V01.15 and above (checked by rectifier parameter: FD-91 = 01.15)
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The SI-ECAT card is designed to be used as an expansion card embedded in the MD800 series drive. The SI-ECAT
expansion card is located on the rectifier module.

Please turn off the inverter power supply before installation and wait for about 10 minutes
After that, the inverter charging indicator light is completely extinguished before installation.

After the SI-ECAT card is inserted into the inverter, please check whether it is securely
A inserted to prevent the signal socket between the boards from being damaged by the pulling
force of the external signal cable.

Before replacement, make sure that the network cable has been removed from the terminal
of the expansion card.

1. Disassembly

o Insert a flat-blade screwdriver into the groove of the expansion card, and pry out the
expansion card to the left with proper force.

2. Installation

o Please install it in the reverse order of the above disassembly process.

Y |

AT
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4.1

HARDWARE LAYOUT
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Figure 1 -SI-ECAT card terminal distribution

The SI-ECAT card uses a standard Ethernet RJ45 socket, which is connected to the EtherCAT master station, and
its pin signal definition is the same as that of the standard Ethernet

The pins of the network are the same, cross-wire and straight-wire are both possible.

SI-ECAT card terminal function description:

Terminal Terminal name
symbol
ECIN Input port
EC OUT Output port

After installation, EC IN is on the left and EC OUT is on
the right when facing to the RJ45 interface. The two
interfaces must be connected correctly.

The Cat5e shielded twisted pair (STP) network cable
must be used for ensuring stability.

To improve the anti-interference capability of
communication, it is recommended to install it in the
expansion card slot 2.

Description

SI-ECAT card indicator description:

Indicator light

RUN/ERR

The green light is

Status description
The communication is

Approach

None

always on normal
The red light s SFECAT card‘am’j Check the connector to see if there is
always on node communication | .
. interference.
timeout
Red light flashes SI-ECAT card and 1. Check whether the communication card
slowly rectifier is installed correctly.
communication 2. Check whether the rectifier module is
timeout normal.

Red light flashes
quickly

SI-ECAT card failure

Check malfunction according to the FAULT
code of the rectifier display panel.
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through the network
port

Green light off EtherCAT state None
machine status:
INIT=initialization
Green light flashes EtherCAT state None
quickly machine status:
PREOP=Pre-operation
ECRUN Green light flashes EtherCAT state None
slowly machine status:
SAFEOP=safe
operation
Steady green EtherCAT state None
machine state: OP=
run
Red light off EtherCAT None
communication is
EC ERR _ trouble-free
Red light is always Ethe.rCA'.I' . Check the fault code displayed on the
on communication is -
rectifier panel
faulty
Yellow light off Nothing with the None
previous EtherCAT
device
connection
Yellow light is always Already connected None
on with the previous
ECLA EtherCAT device
connection
Green light off No data interaction | None
on the network port
Flashing green Data exchange None
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4.2 NETWORK TOPOLOGY

The AC drive supports EtherCAT bus. It adopts the standard RJ45 network port and standard connector. The Cat
Se shielded twisted pair cable with iron shell injection molding must be used to connect with the Ethernet
master station properly. With relevant communication setting, the communication with the EtherCAT master
station can be realized, thus realizing the networking function of the AC drive.

The topological structures supported by EtherCAT include bus, star, and tree topologies. Various networking

can be realized by using switches correctly.

Bus topology:

|

Master

Star topology:

Power

supply
unit

1un aALIQ
1UN 3ALI(

Power

supply
unit

Jun aALIg
Jun aALIQ

Power
supply

unit

JuNn aALIQ

11UN 3ALIQ

\[e1]3 For this type of topology it is necessary to use a special switch such as the Inovance’s GR10-EC-6SW 6-

Port EtherCAT Branch Module.

Master

Network switch

Y

i

Power

supply
unit

JUN 9ALIQ

1UN aALIQ

Power

supply
unit

JUN 3ALIQ
1uUN aALIQ
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5 QUICK START COMMISSIONING

After installing the SI-ECAT card on the MD80O series AC drive, complete configuration to enable the
communication between them.

The following parameters must be set to enable normal communication between the SI-ECAT card and MD800

series AC drive and connect the SI-ECAT card to the EtherCAT fieldbus network.

The table also shows the basic configuration of the single axis motor map and the different autotune modes.

For a more detailed description of the autotune process, consult the MD800 commissioning manual.

Parameter

Description

Setting Range

Rectifier co

munication
Communication
protocol
selection

1 : CANopen
2 : CANlink
3 : Optional communications card

Inverter communication

source X
selection

terminal UP/DOWN, non-retentive at power failure)
1: Digital setting (initial value FO-08 can be modified by
terminal UP/DOWN, retentive at power failure)
DAll

:\p

: (Reserved)

: Pulse reference (DIO1)

: Multi-reference

: Simple PLC

: PID

: Communication setting

10: Synchronization control

O 00 NO UL WN

F0-02 Command 0: External LCD panel/Commissioning software 2
source selection | 1: Terminal I/O control
2: Communication control
FO-03 Main frequency | O: Digital setting (initial value FO-08 can be modified by 9

Inverter motor configuration

FO-01 1st motor 0: Sensorless vector control (SVC) 1
control mode 1: Feedback vector control (FVC)
2: Voltage/Frequency control (V/F control)
FO-10 Maximum 5.00 to 590.00 Hz 50Hz
frequency
F1-00 Motor type 0: Common asynchronous motor 1
selection 1: Variable frequency asynchronous motor
2: Synchronous motor
F1-01 Rated motor 0.1 to 1000.0 kW 0.55kW
power
F1-02 Rated motor 1 to 2000 V 380V
voltage
F1-03 Rated motor 0.01 A to 655.35 A (drive power < 55 kW) 1.3A
current 0.1 Ato 6553.5 A (drive power > 55 kW)
F1-04 Rated motor 0.01 Hz to maximum frequency (FO-10) 50Hz
frequency
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F1-05 Rated motor 1 RPM to 65535 RPM 3000RPM
rotation speed
F1-37 Autotuning Dynamic no-load auto-tuning F1-37 (Auto-tuning 2
selection):

0: No operation

1: Asynchronous motor static auto-tuning

2: Asynchronous motor complete auto-tuning

3: Asynchronous motor with-load complete auto-tuning
4: Reserved

11: Synchronous motor no-load partial auto-tuning
(back EMF exclusive)

12: Synchronous motor dynamic no-load auto-tuning
13: Synchronous motor complete static auto-tuning

14: Reserved

5.1 TARGET FREQUENCY MODE

By default, when inserting the XML file that describes the MD800 drive, the following PDOs are added in the
EtherCAT master configuration:

Data received from the EtherCAT master in the inverter:

RPDO EtherCAT Inverter Description
address Parameter

Inverter command word (command source needs to be set to

communication F0-02=2)

: Stop according to the stop mode F6-10

: Forward running

: Reverse operation

: Forward jog

: Reverse jog

: Free stop

: Decelerate to stop

: Fault reset

Index: 2073
RPDO1 | Sublindex: 12 u3s-17
Data type: UINT

No b WN R O

Inverter target frequency (the frequency source needs to be
set to communication, ie F0-03=9)

The function code F8-64 can be used to set whether the
writing unit is Hz or rom. If F8-64 is set to 0, the unit is Hz.
The decimal point is the same as F0-22, such as: write ten The
hexadecimal number is 1000, FO-22=2, that is, the frequency
setting is 10.00Hz.

If F8-64 is set to 1, the writing unit is rpm. Such as: write the
decimal number 1000, that is, the speed is given It is
1000rpm.

Index: 2073
RPDO2 | Subindex: 11 U3-16
Data type: UINT

Data transmitted from the inverter to the EtherCAT master:

EtherCAT Inverter
address Parameter

Description

Inverter running status information The operating status

Index: 2070 information of the inverter is defined by bits, as follows:
TPDO1 | Sublindex: 45 uo0-00 Bit0: O inverter stops, 1 inverter runs
Data type: UINT Bit1: O forward running, 1 reverse running

Bit2: 0 no fault, 1 inverter fault

10
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Bit3: 0 running frequency is not up to standard, 1 running
frequency is reached

Index: 2070 Inverter operating frequency (unit: 0.01Hz) Returns the
TPDO2 | Subindex: 1 U0-68 actual operating frequency of the current inverter, the
Data type: UINT returned data value is 16bit unsigned data

5.2 CIA402 VELOCITY MODE

With this mode it can define the speed and acceleration ramps through the objects of the CiA402.

The following table shows the necessary settings to work with the speed mode of the CiA402 standard. The
configuration is for a motor with these characteristics:

e Max speed 1500 RPM
e Acceleration from 0to 1500 RPM in 2.5 seconds
e Deceleration from 1500 to 0 RPM in 5 seconds

Sub- Drive
Index .
(hex) index Parameter
(hex)
FD-11 CANopen402 protocol 1 [Enabled]
F0-19 Ac.ceIeratlon/DeceIeratlon time 1[0.15]
unit
F0-25 Acceleration/Deceleration time 0 [FO-10 (maximum frequency)]
base frequency
F8-64 7310H address data unit 1 [Speed (rpm)]
6060 00 Modes of operation - 2 [velocity mode]
6042 00 vl target velocity RPM
606C 00 Velocity actual value RPM
6077 00 Torque actual value %
6046 01 FO-14 vl velocity min amount 0
02 FO-10 vl velocity max amount RPM 1500
01 \S/I \;(Z|((:|)Clty acceleration. Delta ROP.:/I 15000
6048 FO-17 vlpvelocit acceleration. Delta
02 : y ' 0.1s 25
Time
01 vl velocity acceleration. Delta 0.1 15000
Speed RPM
6049 FO-18 [ velocit lerati Delt
02 v've ocity acceleration. Delta 0.1s 50
Time

[\[o)rq See section 6.4.1 for more information on this mode.
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5.3 CIA402 CYCLIC SYNCHRONOUS MODE (CSV)

In this mode of operation, the host controller gives the target speed in 60FFh to the MD800 drive using PDOs
configuration. Speed control and torque control are performed by the drive.

The following table shows the necessary settings to work with the Cyclic Synchronous Mode of the CiA402
standard.

Sub- Drive
Index .
(hex) index Parameter
(hex)
FD-11 CANopen402 protocol 1 [Enabled]
F8-64 7310H address data unit 1 [Speed (rpm)]
6060 00 Modes of operation - 9 [Cyclic Synchronous Mode]
60FF 00 Target velocity RPM
606C 00 Velocity actual value RPM
6077 00 Torque actual value %

\[o2¥q See section 6.4.2 for more information on this mode.
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6 PARAMETERS: DEFINITION, STORAGE, AND ACCESS

6.1 INTRODUCTION TO PARAMETERS

Drive structures its parameters into two main categories: basic function parameters, and monitoring function
parameters. Each category is divided in different groups, and each group contains multiple parameters with a
related functionality.

Rectifier parameters:

D800 rectifier
Basic function Group F RW | FO, F1, F4, F5, F7, FA, FD, FF, FP
parameters Group A RW | AQ, Al, A3, AC, AE, AF
Monitoring Status data RO | UO,U2,U3,U4

function
parameters

Inverter parameters:
MD800 inverter
FO, F1, F2, F3, F4, F5, F6, F7, F8, F9, FA, FB, FC, FD,
FE, FF, FP

Group A RW | AO, A1, A3, A5, A6, A9, AC, AD, AE, AF

Monitoring Status data RO | UO,U4,U5

function Communication WO | U3

parameters control parameters

. . Group F
Basic function P

parameters

To access to a parameter, you must indicate the group to which it belongs, and the ID of the parameter. See
the sample below:

Group Description Group number Parameter ID \ Parameter Name
FO - Basic Power Supply Unit FO 16 FO-16
AF - Process Data Address Mapping AF 00 AF-00
UO - Monitoring Parameters uo 35 U0-35

6.2 MEMORY AREAS AND COMMUNICATION ADDRESSES

Drive has RAM and EEPROM memory. All parameters are placed in both areas in the drive: RAM memory, and
EEPROM memory when the drive is power-off.

Parameter communication addresses must be used to perform a read-write and other operations of MD800.
Each parameter has its own EPPROM communication address to be accessed.

Furthermore, in the case of Basic Function Parameters, to avoid an intensive use of the drive’s EEPROM
memory, also they can be accessed to the RAM memory using a particular communication address.

6.2.1 EEPROM MEMORY ACCESS

The communication address to access to the EEPROM memory of the parameter, is represented in hexadecimal
format.

Following the same way as the parameter name, the communication address is made up of two parts:

e The two most significant digits that represent the group to which the parameter belongs
e And the two least significant digits that represent the ID of the parameter

13
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In the case of groups U0 through U5, the group name is represented by 70 through 75, respectively.
Below, in the table, the addresses of all the drive parameters are represented.

Group number Parameter IDs EEPROM Address

FO~FE 00~FF OxFOOO~OxFEFF
AO~AF 00~FF 0xAO000~0OxAEFF
uo~u5 00~FF 0x7000~0x75FF

6.2.2 RAM MEMORY ACCESS

Only Basic Function Parameters, that is group parameters FO to FE, and AO to AF, can be accessed through their
RAM communication address.

The communication address to access to the RAM memory of the parameter, is represented in hexadecimal
format.

The RAM memory address is based in the EEPROM memory address, but changing the most significant digit for
another value. See the correspondence below:

Parameter group number EEPROM address RAM address
FO~FE 0xFO00~OxFEFF 0x0000~O0x0EFF
AO~AF 0xA000~0xACFF 0x4000~0x4CFF
uo 0x7000~0x70FF -
u3 0x7300 ~ Ox73ff -
U4 0x7400 ~ Ox74ff -
us 0x7500 ~ Ox75ff -

14
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6.3 ETHERCAT COMMUNICATION

6.3.1 ETHERCAT COMMUNICATION ADDRESS

Each MD800 parameter has an EtherCAT communication address associated with it, within the object
dictionary. This address allows external communication with that parameter via EtherCAT fieldbus. All
addresses in the object dictionary are made up of two parts:

e  Object Dictionary Index — Related with the module type and the parameter group
e Object Dictonary Sub-Index — Related with the parameter ID

Each MD800 can control up to 8 Axes plus the rectifier. It is simple to determine the relation between any
MD800 parameter and the communication address by this method:

Module Mapping relations

type

Rectifier | Object Dictionary Index = 0x2100 + Parameter Group
Object Dictionary Sub-Index = Ox1 + Parameter ID

Inverter | Object Dictionary Index = 0x2000 + Group Number + ( (Axis Number — 0x1) * 0x800 )
Object Dictionary Sub-Index = Ox1 + Parameter ID

For example:

For axis 2 parameter FO-03 (Main frequency source X selection) and communication address 0xF003, the
corresponding object dictionary index and sub-index are 0x28F0 and 0x04, respectively.

6.3.2 PDO AREA DATA

The PDO data is used for the master station to read and write Drive data in real time and perform periodic data
exchange. Data communication addresses are directly configured by the Drive. It mainly includes:

1. Real-time setting of Drive control command and target frequency
Real-time reading of Drive current state and running frequency

3. Function parameter and monitor data real-time exchange between Drive and
EtherCAT master station

There are two types of PDO data:

e RPDO or RXxPDO. These PDOs contain data received from the Master
e TPDO or TxPDO. These PDOs contain data transmitted by MD800

MD800 is a multi-axis device, therefore, it provides to the communications master with an independent set of
PDOs for each of its devices. A maximum of 16 RPDOs and 16 TPDOs can be configured for each device.

15
INOVANCE TECHNOLOGY EUROPE GmbH MMWB
MDB800 EtherCAT Starting Guide_EN_v1.1_20211109.docx aue I mowce =



INOVANCE

The tables below indicate the base address for the PDOs of each element of the MD800.

RECTIFIER

Data PDO area transmitted by RECTIFIER (1A10h)
Bus Voltage \ Module Temperature Real-Time reading of rectifier parameters
TPDO1 TPDO2 TPDO3 ~ TPDO16

AXIS 1
PDO area received from Master (1601h)
Fixed RPDO ~ Variable RPDO
Command Target Function Status Operating Function
Frequency parameters Frequency parameters
RPDO1 RPDO2 RPDO3 ~ RPDO16 TPDO1 TPDO2 TPDO3 ~ TPDO16

PDO area transmitted by AXIS 1 (1A01h)

AXIS 2
PDO area received from Master (1602h)
Fixed RPDO ~ Variable RPDO
Command Target Function Status Operating Function

PDO area transmitted by AXIS 2 (1A02h)

Frequency parameters Frequency parameters
RPDO1 RPDO2 RPDO3 ~ RPDO16 TPDO1 TPDO2 TPDO3 ~ TPDO16

AXIS 3
PDO area received from Master (1603h)
Fixed RPDO ~ Variable RPDO
Command Target Function Status Operating Function
Frequency parameters Frequency parameters
RPDO1 RPDO2 RPDO3 ~ RPDO16 TPDO1 TPDO2 TPDO3 ~ TPDO16

PDO area transmitted by AXIS 3 (1A03h)

AXIS 4
PDO area received from Master (1604h)
Fixed RPDO ~ Variable RPDO
Command Target Function Status Operating Function
Frequency parameters Frequency parameters
RPDO1 RPDO2 RPDO3 ~ RPDO16 TPDO1 TPDO2 TPDO3 ~ TPDO16

PDO area transmitted by AXIS 4 (1A04h)

AXIS 5
PDO area received from Master (1605h)
Fixed RPDO ~ Variable RPDO
Command Target Function Status Operating Function
Frequency parameters Frequency parameters
RPDO1 RPDO2 RPDO3 ~ RPDO16 TPDO1 TPDO2 TPDO3 ~ TPDO16

PDO area transmitted by AXIS 5 (1A05h)

AXIS 6

PDO area received from Master (1606h) .
Fixed RPDO ‘ Variable RPDO PDO area transmitted by AXIS 6 (1A06h)

Command Target Function Status Operating Function
Frequency parameters Frequency parameters

RPDO1 RPDO2 RPDO3 ~ RPDO16 TPDO1 TPDO2 TPDO3 ~ TPDO16

16
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AXIS 7
PDO area received from Master (1607h)
Fixed RPDO ~ Variable RPDO
Command Target Function Status Operating Function
Frequency parameters Frequency parameters
RPDO1 RPDO2 RPDO3 ~ RPDO16 TPDO1 TPDO2 TPDO3 ~ TPDO16

PDO area transmitted by AXIS 7 (1A07h)

AXIS 8
PDO area received from Master (1608h)

taster1i008h) — pp ' AXIS 8 (1A08h
Fixed RPDO " Variable RPDO O area transmitted by AXIS 8 (1A08h)

Command Target Function Status Operating Function

Frequency parameters Frequency parameters
RPDO1 RPDO2 RPDO3 ~ RPDO16 TPDO1 TPDO2 TPDO3 ~ TPDO16

By default, when inserting the XML file that describes the MD800 drive, the following PDOs are added in the
EtherCAT master configuration: RPDO1, RPDO2, TPDO1, TPDO2.

6.3.2.1 RPDO — DESCRIPTION OF DATA RECEIVED FROM MASTER

Each of the devices of the MD800 receives information from the EtherCAT master in its own RPDO area. This
area is described below:

RPDO EtherCAT  Inverter Data Description
address | Parameter Type
Inverter command word (command source needs to be set
to communication F0-02=2)
Index: 0: Stop according to the stop mode F6-10
0x2073 )
1: Forward running
RPDO1 Sublndex: U3-17 UINT | 2: Reverse (?peratlon
3: Forward jog
0x12 .
4: Reverse jog
5: Free stop
6: Decelerate to stop
7: Fault reset
Inverter target frequency (the frequency source needs to be
set to communication, ie F0-03=9)
Index: .
0x2073 The function code F8-64 can be used to set whether the
writing unit is Hz or rom. If F8-64 is set to 0, the unit is Hz.
RPDO2 Sublndex: U3-16 UINT | The decimal point is the same as FO-22, such as: write ten
Ox11 ) The hexadecimal number is 1000, F0-22=2, that is, the
frequency setting is 10.00Hz.
If F8-64 is set to 1, the writing unit is rpm. Such as: write the
decimal number 1000, that is, the speed is given It is
1000rpm.
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6.3.2.2 TPDO — DESCRIPTION OF DATA TRANSMITTED FROM MD800

Each of the devices of the MD800 transmit information to the EtherCAT master in its own TPDO area. This area
is described below:

EtherCAT | Inverter Data -
TPDO address | Parameter Type Description
Inverter running status information. The operating status
Index: information of the inverter is defined by bits, as follows:
0x2070
BitO: O inverter stops, 1 inverter runs
TPbO1 Sublndex: U0-00 UINT Bitl: O forward running, 1 reverse running
0x45 Bit2: 0 no fault, 1 inverter fault
Bit3: 0 running frequency is not up to standard, 1 running
frequency is reached
Index:
0x2070 Inverter operating frequency (unit: 0.01Hz) Returns the
TPDO2 U0-68 UINT | actual operating frequency of the current inverter, the
Sublndex: returned data value is 16bit unsigned data
0Ox1

6.3.3 SDO MAILBOX DATA

EtherCAT SDO is used to transmit asynchronous data, such as communication, configuration and servo drive
running parameter configuration. The EtherCAT CoE service types include:

e  (ritical event message

e SDO request

e SDO response

e TxPDO

e RxPDO

e  Remote TxPDO transmit request
e Remote RxPDO sending request
e SDO information

Currently, the AC drive supports SDO requests and responses. For details about SDO-related parameters, see
the MD800 user guides.
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6.3.4

RELATED PARAMETERS

The following table shows the rectifier parameters related to the SI-ECAT board.

Function Name Setting Range  Setting Meaning

code Value

FD-10 | Communication 1: CANopen 3 Set to 1, for CANopen communication.
protocol selection 2. CANlink Set to 2, for CANlink communication.

3: Optional Set to 3, which is the communication
communications card mode. (SI-ECAT mode)
card

FD-50 | Missing station 0 It can also be operated when the

start function 0: Disable mapping relationship is configured
1: Enable without this station
Row.

FD-70 | EtherCAT slave 0-65535 0 Displays the station number assigned to
name the slave by the master during EtherCAT

communication.

FD-71 EtherCAT slave 0-65535 0 Assigns a station number to the slave
alias during EtherCAT communication in case

of a master unable to assign the slave
station number automatically.

FD-71 = 0: The master assigns the
station number automatically.

FD-71 # 0: Use the set station number,
with the one assigned by the master
deactivated.

FD-72 | Number of SYNC 0-30 10 Defines the maximum number of master
interrupts signal loss events allowed by the slave.
allowed by
EtherCAT

FD-73 EtherCAT-Port0 0-65535 0
terminal

FD-74 EtherCAT-Portl 0-65535 0
terminal

FD-75 | EtherCAT port 0/1 | 0—65535 0
Data forwarding
error

FD-76 | EtherCAT 0-65535 0 If data exchange error occurs between
processing unit ESC and internal MCU, keep the setpoint
And PDI error to 0. If the counting value increases,

the internal anti-interference
performance of the board is abnormal.

FD-77 | Port 0/1 lost 0-65535 0 If data link loss is detected by the ESC
counter port, the counting value of the

corresponding link loss counter
increases.

Such scenario may be caused by poor
contact or damaged cables.

FD-78 | SYNC mode setting | 0-65535 0 0~1 0 Used to check for setting failure
(loss of synchronization) Testing
mechanism

FD-79 EtherCAT 0-1 0
synchronization
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error Monitoring
mode settings

FD-80 EtherCAT 0-65535 0
synchronization
frame loss Lost
times

FD-81 EtherCAT state 0-65535 0
machine and
PHYLink status

FD-82 EtherCAT - AL fault | 0: no error 0 Error status code
code 1~0OxFFFF: Error

status code

FD-83 EtherCAT XML file 0.00-655.35 0.00
version

FD-84 FPGA software 0-65535 0
version

FD-86 EtherCAT EEPROM | 0-65535 0
read time

FD-87 | EtherCAT DC gain 0-65535 0
parameter

FD-88 EtherCAT DC 0-65535 0
acceleration Limit
value

FD-89 EtherCAT DC speed | 0-65535 0
Limit value

FD-90 EtherCAT DC 0.00-655.35 0.00
integration
coefficient

FD-91 Communication 0.00-655.35 0.00 Communication expansion card software

card version

version number.
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6.4 CIA402 PROTOCOL

The SI-ECAT only supports the CiA402 PV and CSV profiles. Although these two profiles are open loop since the
MD800 does not support speed feedback.

6.4.1 VELOCITY MODE

In this mode of operation, the host controller gives the target speed, acceleration, and deceleration to the
MD800 drive. Speed control and torque control are performed by the drive.

The below table shows the PV profile related objects:

Sub- Drive DEIE] Unit Value Range
Index .
index Parameter Access Type
(hex)
(hex)
6040 00 Control word RW Uintl6 - 0~65535
6041 00 Status word RO Uintl6 - 0~65535
6060 00 Modes of operation RW Int8 - 0~9
6061 00 Modes of operation RO Ints i 0~9
display
6042 00 vl target velocity RW Int16 Hz/RPM | -32768~32767
606C 00 Velocity actual value RO Int32 =231~ (2311)
6077 00 Torque actual value RO
6046 01 FO-14 vl velocity min amount RW Uint32 2321
02 FO-10 vl velocity max amount RW Uint32 2321
01 \él;:f?;l?ezcceleratlon. RW Uint32 9321
6048 FO-17 vl veIocFth acceleration
02 Y " | RW | uinti6 0765535
Delta Time
01 \él;:f?;l?ezcceleratlon. RW Uint32 9321
6049 FO-18 vl veIocFth acceleration
02 Y " | RW | uinti6 0765535
Delta Time

With this mode, the acceleration and deceleration ramps are defined to perform the speed profile.

) ) F0 — 10 Maximum Speed ]
FO0 — 17 Acceleration Time = X Acc.Delta Time
Acc.Delta Speed

) ) F0 — 10 Maximum Speed ]
F0 — 18 Deceleration Time = X Dec.Delta Time
Dec.Delta Speed

Speed A
[rpm] F0-10 Maximum Speed

Delta Speed

Delta Time

>
t[s]

FO0-17 Acceleration Time
FO-18 Deceleration Time

21
INOVANCE TECHNOLOGY EUROPE GmbH MMIH_HS
MDB800 EtherCAT Starting Guide_EN_v1.1_20211109.docx aue I mowce =



INOVANCE

6.4.2 CYCLIC SYNCHRONOUS VELOCITY MODE (CSV)

In this mode of operation, the host controller gives the target speed in 60FFh to the MD80O0 drive using PDOs
configuration. Speed control and torque control are performed by the drive.

The below table shows the CSV profile related objects:

Sub- Drive Value Range
Index .
(hex) index | Parameter

(hex)
6040 00 Control word RW Uint16 - 0~65535
6041 00 Status word RO Uint16 - 0~65535
6060 00 Modes of operation RW Int8 - 0~9
6061 | 00 Modes of operation RO Int8 ; 0~9

display

60FF 00 Target velocity RW Int32 RPM =231~ (23L.7)
60B1 00 Velocity Offset RO Int32 RPM =231~ (2317)
607E 00 Polarity RO Uint8 - 0~255
606C 00 Velocity actual value RO Int32 =231~ (2311)
6077 00 Torque actual value RO Int16 gnll;) -32768~32767

In this mode the host controller sends a speed command every EtherCAT cycle. The MD800 drive takes care of
interpolating the necessary points between each EtherCAT cycle to create a final speed command.

The MD800 is an open loop drive, therefore the final speed of the motor has a small error because the drive
has no feedback.

The following image shows how the MD800 interpolates the final speed from the command received from the
host controller:

EtherCAT
Speed A cycle
[rpm] . . . . .

>
t [s]
e Target speed from host controller [0x60FF:00]

e Interpolated speed command inside drive [U0-01]
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6.4.3

CIA402 OBJECT DICTIONARY

This section describes de CiA402 objects implemented in the inverter firmware.

6.4.3.1

MONITORING PARAMETERS

The following section describes the U4 menu parameters that show the values of some of the CiA402 standard

objects.

Function

CiA402

Setting Range

Meaning

code Object Dictionary

U4-00 | 0x6502 (high byte) .

U401 | 0x6502 (low byte) Supported drive modes

U4-02 | Ox603F 0~65535 Fault code

U4-03 | 0x6040 0~65535 Control Word

U4-04 | 0x6041 0~65535 Status Word

U4-05 | 0x6042 -32768 ~ 32767 rpm | vl target velocity

U4-06 | 0x6043 -32768 ~ 32767 rpm | vl velocity demand

U4-07 | 0x6044 -32768 ~ 32767 rpm | vl velocity actual value

U4-08 | 0x6046-01 (high byte) 0~65535 . .

U4-09 | Ox6046-01 (low byte) | 0~65535 vl velocity min amount

U4-10 | 0x6046-02 (high byte) 0~65535 | veloci

U4-11 | Ox6046-02 (low byte) | 0~65535 vi velocity max amount

321; 82282:81 g:)lévhbt;ﬁe;) 1~65535 (unit: RPM) | vl velocity acceleration. Delta speed

U4-14 | 0x6048-02 0~65536 (unit: s) vl velocity acceleration. Delta time

3212 82232381 E::)vahbkxz) 1~65535 (unit: RPM) | vl velocity deceleration. Delta speed

U4-17 | 0x6049-02 0~65536 (unit: s) vl velocity deceleration. Delta time

U4-18 | Ox605A 0~2 Quick stop option code

U4-19 | 0x605B 0~1 Shutdown option code

U4-20 | 0x605C 0~1 Disable operation option code

U4-22 | Ox605E 0~65535 Fault reaction option code

U4-23 | 0x6060 0~65535 Mode of operation

U4-24 | 0x6061 0~65535 Mode of operation display

32;? Zggg g:)lfvhbt;\;:) =231~ (23%-1) RPM Velocity actual value

u4-43 | 6077 Unit: 0.1% Torque actual value

U4-52 | 607E 0~255 Polarity:
Bit6 sets the target speed limit to 0, and
the target speed is (60ff + 60b1);Set to 1,
target speed is - (60ff + 60b1)

U4-79 | 60B1 (high byte) . ,

Ua-80 | 60B1 (|O§l by»;e) -231~(23%1) RPM Velocity offset

U4-95 | 60FF (high byte) . ,

U2-96 | GOFF (Ioi/ by{e) =231~ (23%.1) RPM Target velocity

23
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6.4.3.2 OBIJECT DICTIONARY

This section describes the CiA402 objects implemented in the inverter firmware. The inverter only supports the
PV and CSV profiles of the CiA402 standard. Therefore, only the objects related to these two profiles are
implemented.

Setting data data .
name Error Code . - VAR Uint16
effective structure type
Can .
. Correlation Data factory
Accessibility | RO It TPDO ALL 0~65535 ) -
map mode range setting

The indication of fault code does not comply with the requirements of DS402. The read fault code is the
fault code defined by the manufacturer. The upper 8 bits are the main fault code and the lower 8 bits are
the fault subcode. For specific meaning, please refer to the Manual of MD800.

Contro Operatio
. i
Settin
| word g n data VA | data .
name effectiv Uintl6
Contro o . structure R type
setting
| word
- . Data factor
Accessibilit Can It Correlatio 0~6553
RW RPDO ALL | rang y 0
y map n mode 5 .
e setting
Control command:
Bit name describe
0 The inverter can Switch on 1-Valid 0 - invalid
operate
1 Turn on the main Enable voltage 1-Valid O - invalid
circuit
2 fast stop Quick stop 0-Valid 1 - invalid
3 Inverter operation | Enable operation 1-Valid O - invalid
4~6 Operation mode Operation mode specific Related to operation mode
related
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7 Fault reset Fault reset Fault reset, the rising edge is valid and
remains 1 invalid

8 Undefined Reserved Undefined

9 Operation mode Operation mode specific Close first with operation mode
related

10 retain Reserved Undefined

11~15 Manufacturer Manufacturer-specific Manufacturer defined
defined

Bit8 ~ 15 has no function defined at present.

Status
word Setting data data .
name ffocti - VAR Uintl6
status | effective structure type
word
o Can lt Correlation Data factory
Accessibility RO TPDO ALL 0~65535 . 0
map mode range setting
Feedback inverter status:
Bit name describe
0 Inverter ready Ready to switch on 1-Valid O - invalid
1 The inverter can Switch on 1-Valid 0 - invalid
operate
2 Inverter operation Operation enabled 1-Valid O - invalid
3 fault Fault 1-Valid O - invalid
4 The main circuit is Voltage enabled 1-Valid O - invalid
electrically
connected

INOVANCE TECHNOLOGY EUROPE GmbH
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5 fast stop Quick stop 0-Valid 1 - invalid
6 Servo not running Switch on disabled 1-valid 0 - invalid
7 Undefined
8 Manufacturer Manufacturer-specific
defined
9 Remote control Remote 1-Control word valid O - invalid
10 Target arrival Target reach 1-Valid O - invalid
11~15 | Undefined

Value (binary) describe
Xxxx xxxx xOxx 0000 Not ready (Not ready to switch on)
Xxxx xxxx x1xx 0000 Start failed (switch on disabled)
Xxxx xxxx x01x 0001 Ready (Ready to switch on)
Xxxx xxxx x01x 0011 Start (Switch 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
data
Target speed Setting Operatio data | intl
name ffocti . structur VAR 6
vl target velocity effective | n setting . type
Accessibil | R RPD | Correlatio Data ]
_ Can vl 32768~3276 | factor | o
ity (0] It 0] n mode range ; v
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settin
g

ma

(1) The unit of target speed shall be determined according to F8-64: 0 (Hz) 1 (RPM)

(2) When the unit is Hz, the correlation (FO-22) needs to be set according to the unit of frequency. If FO-22 =
2, the frequency resolution is 0.01Hz. Assuming that the target frequency needs to be set to 10.00hz,
the communication needs to write 1000; If FO-22 = 1, the frequency resolution is 0.1Hz. Assuming
that the target frequency needs to be set to 10.0hz, the communication needs to write 100.

(3) When the unit is rpm, the maximum speed only supports - 32768rpm ~ 32767rpm. If it exceeds this
range, please use Hz bit unit to support higher speed setting.

(1) The actual operating speed of inverter, if VF control, represents the synchronization frequency; In the

(2) The speed display unit is consistent with the description of 6042h.

case of SVC control, the speed is estimated according to the motor mathematical model.

Speed setting Setting data data .
name ) VAR intl6
vl velocity demand effective structure type
Can .
Access Correlation Data factory
e RO It RPDO vl -32768~32767 . 0
ibility mode range setting
map
peed setting, speed setting through ramp generator.
(1) Speed i d ing th h
(2) The speed display unit is consistent with the description of 6042h.
Target speed
Setting data data .
name . . VAR int16
vl velocity actual effective structure type
value
Can .
o Correlation Data - factory
Accessibility | RO It TPDO vl . 0
mode range 32768~32767 | setting
map

name

Min / max speed

Setting
effective

data
structure

ARR

data
type

Uint32

INOVANCE TECHNOLOGY EUROPE GmbH
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vl velocity min max

amount
Can . oD
o Correlation Data factory od
Accessibility | RW It RPDO vl data )
mode range setting | default
map range
(1) The minimum or maximum speed at which the inverter operates.
Number of
minimum / Setting data data .
name . ) - - Uint8
maximum speed effective structure type
sub indexes
o Can It Correlation Data factory
Accessibility | RO NO vl - . 2
map mode range setting
Minimum speed
Setting data data .
name . . . - VAR Uint32
vl velocity min effective structure type
amount
Can .
o Correlation Data factory
Accessibility | RW It RPDO vl 0~65535 . 0
mode range setting
map

(1) The minimum allowable speed of the inverter, in RPM. The actual set value can be seen by querying fO-
14, and the unit of f0-14 is Hz

Maximum speed
Setting data data .
name | . . VAR Uint32
vl velocity max effective structure type
amount
Can .
o Correlation Data factory
Accessibility | RW It RPDO vl 0~65535 . 1500
mode range setting
map

(1) The maximum allowable speed of the inverter, in RPM, is limited by the maximum frequency (FO-10).

INOVANCE TECHNOLOGY EUROPE GmbH
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Acceleration
settings Setting data data .
name . ARR Uint32
vl velocity effective structure type
acceleration
Can . oD
o Correlation Data factory od
Accessibility | RW It RPDO vl data )
mode range setting | default
map range
(1) Set the acceleration time of the inverter
Number of .
Setting data data .
name accelerated sub . - - Uint8
. effective structure type
indexes
o Can It Correlation Data factory
Accessibility | RO NO vl - . 2
map mode range setting
Speed variation Setting data data .
name . - VAR Uint32
Delta speed effective structure type
1 ~
Can .
o Correlation Data 65535 | factory
Accessibility | RW It RPDO vl . . 1500
mode range (unit: | setting
map
RPM)

(1) Confirm that FO-25 = 0. If other values are set, the acceleration time will be calculated incorrectly.

Time variation Setting data data .
name . VAR Uintl6
Delta time effective structure type
Can . o~
o Correlation Data factory
Accessibility | RW It RPDO vl 65536 . 20
mode range . setting
map (unit: s)

(1) FO-19 needs to set 1 or 2. If O is set, the calculation of acceleration and deceleration time will be

inaccurate due to calculation error.
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Deceleratio
n setting .
Settin
# t'g data AR | data Uint32
name . effectiv in
vl velocity structure | R | type
deceleratio €
n
OD | factor
- . Data Ood
Accessibilit Can It RPD | Correlatio data y
RW vl rang . defaul
y map 0 n mode rang | settin ;
e
e g
Number of Setting data data .
name . . - - Uint8
decelerator indexes | effective structure type
o Can It Correlation Data factory
Accessibility | RO NO vl - . 2
map mode range setting
Speed variation Setting data data .
name Ffocti - VAR Uint32
Delta speed effective structure type
Can .
o Correlation Data factory
Accessibility | RW It RPDO vl 1~65535 . 1500
mode range setting
map
(1) Confirm that f0-25 = 0. If other values are set, the deceleration time will be calculated incorrectly.
Time variation Setting data data .
name . VAR Uintl6
effective structure type

Delta time
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Can
o Correlation Data factory
Accessibility | RW It RPDO % 0~65535 . 20
mode range setting
map
(1) FO-19 needs to set 1 or 2. If O is set, the calculation of acceleration and deceleration time will be
inaccurate due to calculation error.
Fast shutdown
mode selection Setting data data
name . VAR Int1l6
Quick stop option effective structure type
code
Can .
e Correlation Data factory
Accessibility | RW It NO ALL 0~2 . 1
mode range setting
map
(1) Setpoint definition
Set value Shutdown mode
0 Coast to stop
1 Deceleration stop: the deceleration time is f0-18, i.e. the set time of 6049h in
VL mode
2 For emergency stop, the deceleration time is the time set by f8-60
Stop mode
selection Setting data data
name . VAR Int1l6
Shut down option effective structure type
code
Can .
o Correlation Data factory
Accessibility | RW It NO ALL o~1 . 1
mode range setting
map
: [ 2 31
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(1) Setpoint definition

Set value Shutdown mode
0 Coast to stop
1 Deceleration stop: the deceleration time is f0-18, i.e. the set time of 6049h in
VL mode
Off enable
shutdown mode
i Settin data data
name selection .g VAR Int16
effective structure type
Disable operation
option code
Can .
o Correlation Data factory
Accessibility | RW It NO ALL o~1 . 1
mode range setting
map
(1) Setpoint definition
Set value Shutdown mode
0 Coast to stop
1 Deceleration stop: the deceleration time is f0-18, i.e. the set time of 6049h in
VL mode
Fault shutdown Setting data data
name . . VAR Int16
mode selection effective structure type
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Disable operation
option code
Can .
o Correlation Data factory
Accessibility | RW It NO ALL 0 ) 0
mode range setting
map
(1) The current value supports 0, coast to stop
Mode
selection
i Settin data data
name setting .g VAR Int8
effective structure type
Mode of
operation
o Can It Correlation Data factory
Accessibility RW RPDO ALL 0~9 ) 2
map mode range setting
(1) Setpoint definition
Set value Operation mode

0 NA
1 NA
2 (speed mode) VL
3 NA
4 NA
5 NA
6 NA
7 NA
8 NA
9 (periodic synchronous speed mode) CSV

33
INOVANCE TECHNOLOGY EUROPE GmbH éﬁ\@.&ﬂtﬂﬁ
MD800 EtherCAT Starting Guide_EN_v1.1_20211109.docx oo [ movance =



INOVANCE

Current
mode
selection Setting data data
name i - VAR Int8
Mode of effective structure type
operation
display
o Can It Correlation Data factory
Accessibility RO RPDO ALL 0~9 ) 9
map mode range setting
(1) Setpoint definition
Set value Operation mode
0 NA
1 NA
2 (speed mode) VL
3 NA
4 NA
5 NA
6 NA
7 NA
8 NA
9 (periodic synchronous speed mode) CSV
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Speed feedback
Setting data VAR data Int32
name . i, n
Velocity actual effective structure type
value
Can . -231~
o Correlation Data factory
Accessibility | RO It TPDO Ccsv (231- . -
mode range setting
map 1
(1) Actual operation speed of inverter
Actual torque Setting data data
name ffocti - VAR Int16
Torque actual value effective structure type
Can . .
o Correlation Data (unit: factory
Accessibility | RO It TPDO ALL . -
mode range 0.1%) | setting
map
(1) The unit is based on the rated torque of the motor

Command polarity Setting data data .
name ffocti - VAR Uint8
Polarity effective structure type
Can .
o Correlation Data factory
Accessibility | RO It TPDO csv 0~255 . 0
mode range setting
map

(1) Bit6 sets the target speed limit to 0, and the target speed is (60ff + 60b1);Set to 1, target speed is -
(60ff + 60b1)

Speed
offset Setting data data
name ffocti - VAR Int32
Velocity | © ective structure type
Offset
Can It Correlation Data | -231~ | factory
Accessibility RO TPDO csv . 0
map mode range | (231- | setting
1)
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unit:
(RPM)
Target
speed Setting data data
name Ffocti - . VAR . Int32
Target effective structure ype
velocity
=231~
Can It Correlation Data | (231-1) | factory
Accessibility RW YES Ccsv ] . 0
map mode range | unit: setting
(RPM)
Support mode
name Setting data VAR data Uint32
. - i
Supported drive | effective structure type
modes
Can .
o Correlation Data factory
Accessibility [ RO It RO ALL 0~232 . 0x00000102
mode range setting
map
bit Operation mode
0 NA
1 VL support
2 NA
3 NA
4 NA
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5 NA
6 NA
7 NA
8 CSV support
9~31 retain
Distribution )
Setting data data .
name group . - ARR Uintl6
effective structure type
parameters
o Can It Correlation Data factory
Accessibility RW NO ALL . 0
map mode range setting

Does the object .
e Setting data data .
name dictionary support . - VAR Uintl6
. effective structure type
power down saving
Can .
o Correlation Data factory
Accessibility | RW It RPDO ALL o~1 . 0
mode range setting
map

(1) Fd-07 control object dictionary can modify whether to save after power failure through SDO, set "0" to
not save after power failure, and set "1" to save after power failure.

(2) For some objects only, please refer to the following table:

Object Support SDO power down saving
dictionary

603F | won't support it

6040 It doesn’t support
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6041 It doesn’t support
6042 It doesn’t support
6043 It doesn’t support
6044 It doesn’t support
6046-0 It doesn’t support
6046-1 support
6046-2 support
6048-0 It doesn’t support
6048-1 support
6048-2 support
6049-0 It doesn’t support
6049-1 support
6049-2 support
605A support
605B support
605C support
605E support
6060 support
6061 It doesn’t support
606C It doesn’t support
6077 It doesn’t support
607E support
60B1 It doesn’t support

INOVANCE TECHNOLOGY EUROPE GmbH
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60FF It doesn’t support
Setting data data .
name Support 402 mode . - VAR Uintl6
effective structure type
Can .
o . Correlation Data factory
Accessibility | RW it RPDO ALL o~1 ) 0

mode range setting

map

(1) Set "0" to work in non 402 mode and "1" to work in 402 mode.
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7 PROJECT EXAMPLES

7.1

INOPROSHOP PROJECT (INOVANCE’'S AM/AC SERIES CONTROLLERS)

The AM600 master station is used as an example to describe how to use the SI-ECAT card with the master

station.

1) Start the software and create an AM600 project.

Select AM600-CPU1608TP, as shown in the following figure.

{21 New Project
Categories:

AC801-0221-U0R0
L ou ) AC802-0222-U0R0

AC810-0122-U0R0

g
2
]

LUbraries

4

AC311-0031-U0R0
AM401-CPUI60STN-C
AM401-CPU1608TP/TN
AM302-CPU1608TN-C
AM402-CPU1608TP/TN
AM403-CPU1608TN

AME 10-CPU1608TP
AP701-0021-00R0

AP70X

CODESYS SoftMotion RTE V3
CODESYS Softmotion RTE V3 x64
CODESYS SoftMoton Win V3
CODESYS SoftMobion Win V3 x64
Inovance_Windows_RTE X6+
PitchOrive

L C L CLE B L E B ELELE

Language
Structured Text (ST) ]

Device

Instruction
B 2 ES455. support MODBUS-RTU master/slave protoccl and

station and
r station supports

-TCP
on supports a

d
hassel hi ghospeed
;;:21“‘ s d-thunsal

madn]ae

v

Name: AME00 - MADS00 EtherCAT commurication @

Location: [C:\Documents Projects WinoProshop|

2) Add the MD500 AC drive slave station.

1.

Open the network configuration.
Select CPU.

Enable EtherCAT Master.

Import the EtherCAT configuration file of MD500. If any configuration file of other version exists,
delete the existing configuration file before importing a new one.

Drag the device in the network device list.

Add the AC drive slave station, as shown in the following figure.

INOVANCE TECHNOLOGY EUROPE GmbH
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DEEEn o p @YX WY B - %

=) AMG0D - MDD EtherCAT Test v2.0

= 9L vewmark contgranen )

=] g Retresn

" -

2 Wetwork Configuration. X

Copy [EPaste (i) Delete $3]Undo [} Redo

© Import €08 Fle

rper G40 e (8] g €T

OO 0
- [Nodous Master

DModbus Slave

[JFree Protossl

[l AMBOORTUECTA 20.60
# eoanET 2080

oo &2 Servo Drves
& evercar confg ClNMedous Master  [lodbus Slave [Free Protocsl il Esaun_rcaT vL2
0 Lot o e  15580_tanis V108
=@ ;Cnyr [ICASepesn Master  [JCANlink Master  [JCADink Slave = ST
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i 0 seres [)¥odausTCP Vastar £ ModbusTcP Slave @ sve0_saws 03611
M) orery Mansger JEthercht 1l sveso_savs o112
* 8] rcpms pre) EtherCAT Raster @ o rive
=@ ;« Configuration | PE ther¥et/ TP = E:::';:"’:; :g
- & evemcar et/ et/ . 20 V2.
T o ) [)EtherNet/IP Yaster []Ethertiet/TP Slave -yt
ETHERCAT B o 5VB20_4ws_V4.02
L]
—s;m g0 &2 Dol
PLC_PRG -l

3 Softotion General Axis Pool

[ 190+ SPEED) 10 (i Spemd 10 Mochde)

B MODBUS TCR (docbusTCR Device) - X

= (B TVERCAT (AT Macte Softoton) 8 semme 1o
ErGVDRCY (MDBOD_ECAT Sk ¥0.18) ﬂ““‘gm ek

~[ll GUD4DAE 1440

@l et Laso

@ Guore 1430
G Exoder gt
1 e 1440
B cuo e Laao
@ RuowE L130
- dnctonsioe
il SuoEcIWEKEX_ L4
l Rweceswimaxg e
&5 Fresuency merter
ll MDs00_tss v1.07
O om0z s .15
il MD830_tws va.01

o | vevees < > |l >

[0 Conia Device fommation Gupw] (B Meseages - Total 8 wrort 0 wamina(s, § messagets)]

Lostbul: @0 © 0 Precompie: o Current user; (nobody) ]

3) Configure PDO parameters.
1. Select EtherCAT Slave.

Open PDO Setting tab.

Enable Input/Output PDOs related to each axis. The MD80O0 can handle up to 8 axes.

Select Input/Output PDOs.

Click on Add button.

6. Select the required PDO and add to PDO settings list.

Control Command and Inverter State of the RPDO cannot be changed and they must be set as the first items.
Otherwise, the running will be abnormal.

CAT Test V2.0 project InoProsH ) o

@

Be Edt Yew Poect Guid Qnine Debug Toos ndow teb X

Hed & "R 0 i | o8 X L
Devces. v 8 X | 3 MetokCoofguaton (i) InoMDS0O X -
=) AMS00 - MDSOD EtherCAT Test v2.0 - T
= @ Device (AM600-CPU1608TPITN) Sover! | @Agh 2 Edt JH0elete Colspse Displayat  ~  |UBBAPH] [ P00 Assign [ 700 Config PDOLen QURENER 120
© pevice Diagnosis b In(Byte) 120
2:9€ Nebmok e Process Data(fDO Setting) @)
(o “w S s ey | o Name Index Sublndex  Sze Type Flag ™M
¥ Locaieus Config = [7] Output  Axis#1 Outputs 1621601 16200 40 Editable 2
S @0 Acione = " husi conmuncaton ool command we2m e 20 umr
> [t set through communication 16211 20 uwT
I ok Online € Outout  Axise2 Outputs 16200 40 Editable 2
s Axis2 Communication control command 16212 20 UNT
| EtherCAT J/O Mapping "» Axis2 Frequency set through communication 16211 20 UINT
= @@ Task Configration = [¥] output  axise3 Outputs 49 [ elect item from object directory
= & EeneRrcar l Status s Asis3 Communication control command 20
5 ETHERCAT EtherCAT Task ’a A3 Frequency set through communication 20
= & vanTask I e * [ 0utot  axises Outputs 40 | | Indecsubindex Name Flogs  Bpe 1A
B ricrre # [ ovtpet  Aws=s outouts 49 | | # 1622073:16200  Axis1 73oH_Address Communication Data Montoring_Parsmeters  RW  USINT
3 Softotion General Axis Pool * [0 outot  axis=6 Outputs 40 | | % 169207416900 Axis) CANlopen_402 Dats_Morvtoring_Parameters AW usBT
B HIGH_SPEED 1O (Hich Speed 10 Modie) * [ Ovtost  Awis#7 Outputs 40 | | ® 1652873:16500  Axis2 730 _Address_Communiation Dots_Monftorng Porsmeters  RW. USINT
{8 MoDsUS_TCP (ModbusTCP Device) + [] outpst  Axis#8 Outputs 40 | | 162287416500  Aus2 CANopen_402_Data_Monitoring_Parameters W uUSINT
= (8] ETHERCAT (EtherCAT Master SoftMotion) = [ Input  Axisg1 Inputs 40 | | & 1653073:16500  Ads3 3ot Address Communication Data_Montorng Parameters  RW  USINT
@ movos00 (v0s00_car_swvs 10,15 ) » A1 AC drive running status word 2 20 | | % 162307416500 Axis3 CAllopen_%02 Data Moritoring Parameters RW UsT
¥ Axis1 Running frequency 20 | | # 169387316700 Axisd 7300 Address_Communcaton Data_Montorng_Parameters  RW  USINT
7 ut Axise2 nputs 1 40 | | & 168367416500 Aued CAllopen_402 Data Monitorng Perameters RWusNT
» A0i52 AC drive running status word 2 6245 20 | |+ 16790731600  AusS 730 _Address Communicaton Data Montorng Parameters RV USINT
»: Axis2 Running frequency 16201 20 | | % 162407416500  AvisS CANopen_402_Data_Moritoring_Parameters RW  USINT
= [ mput  Axis#3 Inputs 16800 40 | |+ 167987316500  Axs6 730¢_Adcress_Communcaton Data_Motoring Parameters RV USINT.
» Axis3 AC drive running status word 2 16545 20 | [& 160487416900  Avis6 CANopEn_ 02 Dota_Mortoring_Parameters RW  usBT
A Running frequency 16201 20 | | % 16s5073:16500  Axs7 730 Address Communicaton Data Montorng Parameters  RW  USINT
® Ot Axisz4 Inputs 16200 49 | | # 1675074:16700  Aws? CANopen_402_Data_Monitorng_Parameters RW  USINT
® Ol ot anseS Inputs 16200 40 | | % 16e5873:16200  Axs8 730m_Address Communication Data_Monitorng Pameters  RW  USDT ¥
* Oltowt axss6Inputs 16200 40| |¢ >
® [l wost  axss7imous 1500 40| pame
# 0ot Axis28 Inputs 16200 40 o
“ 0] 0w Ades1s nputs 16500 40| deciuss 0 s Blength: B 5
Subindex 165 0 B Concal
DYP0L= | S Devices Datatype: BT <
|8 Corfia Device Information Output] B Messages - Total 0 error aming(s), 5 message(s
Lastbuid: @0 ® 0 Precompie: o/ Current user: (nobody) )
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7.2 BECKHOFF'S CONTROLLER

Beckhoff's TwinCAT master station is used as an example to describe the configuration of the SI-ECAT card.

(\[e2]X}: The 100M Ethernet network adapter with Intel chip must be used. Other network adapters may not

support EtherCAT.
1. Install TwinCAT.
Windows XP system: tcat_2110_2230 is recommended.
Windows 7 32-bit system: tcat_2110_2248 is recommended.
2. Copy the EtherCAT configuration file (MD800_9Axis_V0.18.xml) of MD800 to the
TwinCAT installation directory.
TwinCAT2 directory: TwinCAT\IO\EtherCAT

TwinCAT3 directory: TwinCAT\3.1\config\IO\EtherCAT

TwinCAT3 is used as an example in the following section. The operation steps for TwinCAT2 are

similar.
3. Start TwinCAT.

Click New Project to create a project.

D¢ Start Page - Micrasoft Visual Studio (Administra Y1
FILE EDIT VIEW DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP
B-o-26d - @ <] » Atach... + 7 I mrpEeED- .
i
2013 Shell Discover what's new in 2013 Shell (Integrated)
Untegfafed) You can find information about new features and enhancements in

2013 Shell (Integrated) by reviewing the following sections.

Start
Foundation Senice

Announcements

We are unable to download content due to network issues.

Recent

Click to retry.

INOVANCE TECHNOLOGY EUROPE GmbH éﬁ\@.&ﬂtﬂﬁ
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Select TwinCAT XAE Project and click OK.

b Recent .NET Framework 4 ~| Sort by: | Default .| 2= S alled E) P~
PSR j TwinCAT XAE Project (XML format) TwinCAT Projects Type: TwinCAT Projects
4 Templates TwinCAT XAE System Manager
b Other Project Types Configuration
b TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples
b Online
Click here to go online and find templates.
Name: TwinCAT Project?
Location: C:\Users\|3298\Documents\Visual Studio 2013\Projects - \ Browse... | |
Solution name: TwinCAT Project? [V] Create directory for solution
‘ OK ‘ ‘ Cancel |
4. Install the TwinCAT network adapter driver.
n TwinCAT Project7 - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG | TWINCAT | TWINSAFE PLC TOOLS SCOPE WINDOW HELP
B-o-2k 8 { & Activate Configuration TwinCAT RT (x64) -l 5 : gl

3 Restart TwinCAT System

@ @7, |<Local> |

> 1 Restart TwinCAT (Config Mode)
Solution Explorer ;

@ o-g k=

Search Solution Explorer (Ctrl+ P

Reload Devices
\ Scan
i) Toggle Free Run State
R Solution TwinCAT Project7’ (1 project)
4 gl TWinCAT Project?

b (@ svsTEM
MOTION

Show Online Data
!, Show Sub Items

& Security Management...

3= Access Bus Coupler/IP Link Register..
Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices...

File Handling »
2" Mappings Selected Item
EtherCAT Devices
Target Browser

Filter Designer
About TwinCAT
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Choose TWINCAT > Show Real Time Ethernet Compatible Devices.... In the displayed dialog box, select the

local network adapter in Incompatible devices, and click Install. After installation, the installed network
adapter is displayed in Installed and ready to use devices.

Installation of TwinCAT RT-Ethernet Adapters X

i~ Ethernet Adapter Update List

Install
i

PTeneE o
Update
i[5 Compatible devices —

EI? Incompatible devices Bind
. I? WiFi - Intel[R] CentrinolR) Advanced-N 6200 AGN
“- 50 Disabled devices Unbind

Enable

Disable

[~ Show Bindings

5. Search for devices.
Create a project, right-click Device, and then click Scan to search for devices, as shown in the

following figure.

M TwinCAT Project7 - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

- ‘ B-o-2 W ‘ - O« | P Attach.. ~ ‘Release - p l

TwinCAT RT (x64) v

Solution Explorer
@ o-a 5=
Search Solution Explorer (Ctrl+;) P

fa] Solution "TwinCAT Project?’ (1 praject)
4 oll TWinCAT Project?
b (@ SYSTEM
MOTION
PLC
1 SAFETY
E C++
4 @io
m O Add New ltem... Ins

@9 :
Mappings
ma Mapping
%] Add Existing Item... Shift+Alt+A

Export EAP Config File

INOVANCE TECHNOLOGY EUROPE GmbH m‘&mmg
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The following message appears. Click OK.

HINT: Not all types of devices can be found automatically

OK ] I Cancel

Select EtherCAT device and click OK.

1 new 1/O devices found

.

[ Device 2 [EtherCAT]  [Ethemet [TwinCAT-Intel PCI Ethemet Adapter [Gigab] oK

Cancel

Select Al
Unselect Al

Click Yes.

7 o
@y Scan for boxes

Select NC configuration and click OK.
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Append linked axis to: @ MC - Configuration | 0K,

) CMC - Configuration
| Cancel
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Click No.

Now the equipment search is complete, as shown in the following figure:

(20 TwinCAT Project? - TeXaeShell

INOVANCE TECHNOLOGY EUROPE GmbH
MD800 EtherCAT Starting Guide_EN_v1.1_20211109.docx

Solution Explorer

RE-|o-a| L=

Solution Explorer G g

Search Selution Explorer (Ctrl+?)

137 Solution TwinCAT Project2 (1 project)
4 7 TWinCAT Project?
b (@l SYSTEM

4 = Device 2 (EtherCAT)

% image

22 Image-Info

2 SyncUnits
Inputs

> H Outputs
[

3
3

) NC-Task 1 SAF - Device 2 (EtherCAT) 1
@ NC-Task 1 5AF - Device 2 (EtherCAT) Info

File Edit View Project Build Debug TwinCAT TwinCATHMI TwinSAFE PLC Tesm Scope Tools  Window Help
-O|B-n-aE R %S| - | Release | TwinCATRT (x64) - b Attach.. - | A
Build 4024.10 (Loaded) ~ - - i KA 2 @[ @7 & wincaTProject? | <Local> -l

TwinCAT Project2 1 X

Error List
Warnings | @) Messages

Error List

Output

ae s Ik

General EherCAT DC Process Data  Plc Startup  CoE - Online  Online
Name: [Drive 1 (inoMD20D) d:
Object Id [ 1 |
Type: [MDB00_ECAT_SAws_v0.18 |
Comment:
[ Disabled Create symbols
Name Online Type Size  »Addr. In/Out UserD Linkedto @
#1 Axis1 AC drive running status word 2 0 UINT 20 58.0 Input 0
#1 Axis1 Running frequency 0 UINT 20 60.0 Input 0
# WeState X1 BT o1 15222 Input O nStated, nStated
#1 InputToggle X0 BIT 01 15242 Input O nStated, nStated
1 State 2 UINT 20 15480  Input O
# AdsAddr 10.04203.1:1001  AMSADDR 80 15500 Input O
#1 Chn0 0 USINT 1.0 15580 Input O
#1 DeOutputShift X 609300 DINT 40 15590  Input O nDcCutputTime . In . In...
#1 DelnputShift X 3390700 DINT 40 15630  Input O nDclnputTime . In . Inpu... v

Search Error List
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7.2.1 CONFIGURE PDO PARAMETERS.

Configure TPDO.

1)
2)
3)
4)
5)

6)

Each drive or the

Open drive configuration
Open “Process Data” tab

Select “Inputs”

Select 0x1A01, 0x1A02, 0x1A03, etc. to enable axis 1, axis 2, axis 3, etc. PDO inputs.

Select the corresponding index to configure the PDOs

The first two items are set to TPDO by default and cannot be changed. Right click at the
position indicated by step 6 in the following figure to add the TPDO mapping as required.

rectifier has a specific index:
0x1A01 Drive 1
0x1A02 Drive 2
0x1A03 Drive 3
0x1A04 Drive 4
0x1A05 Drive 5
0x1A06 Drive 6
0x1A07 Drive 7
0x1A08 Drive 8

0x1A10 Rectifier

INOVANCE TECHNOLOGY EUROPE GmbH

MD800 EtherCAT Starting Guide_EN_v1.1_20211109.docx
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TwinCAT Project? - TeXaeShell NP
Fle Edt View Project Buld Debug TwinCAT TwinCATHMI TwinSAFE PLC Team Scope Jools Window Help
o |- | %@ a9 -0 | Rlemse -] TwinCATRT (64) « b Attach.. ~ | 5
Build 402410 (Loaded) - ElE o @] @] wincaTproje ~||<Local> - | | 1
TwinCAT Project? # %
@8- o- 8K General  EtherCAT DC PN&DHE Pc  Statup CoE-Onine Onine
Search Solution Explorer (Ctrl+) P~ Syne anager PDO Lt
T3] Selution "TwinCAT Project?” (1 project)
2 g TinCaT Project2 SM Sz Type  Flags Idex  Sze  Name Flags Mo su ~
bl SvSTEM 0 128 MO GIADT 40 At Inputs 3 0
4 MOTION 1128 Mbxin IA0Z 40 AisH2 Inputs e 3 0
b ] NC-Task 1 SAF 2 8 Oupus GIADS 40 Adstdipus [
R nputs GIA 40 Adstidinputs 0
GIADS 40 AdstSipus [
GIADE 40 AdstBlnpus 0
< 3| [ BAA7 40 AcsHTips 0 v
4 PDO Contert (b1402):
4 % Devices Al [ idex  Sze  Ofs Neme Type Defaut (hex)
=¥ Device 2 (EtherCAl
“ ,:”“‘E (EtherCAT) 287045 20 00 #xis2 AC drive uning status wor...  UINT
g mede (287001 2.0 20 Auis2 Running frequency UINT
2 Image-Info
> 2 Syncunits @ 0 Add New ftem.., Ctrl+shift-A
b1 Inputs
b o Ostpuls Duw:;;dk Predefined PDO Assignmert: {none) Delete Del
b @ InfoData signment Load PDO irfo from device (et
4 [ orive 1 (InoMDa00) PDO Configuration [Eync Ut Aesignmert Print.. Ctrl+P
b0 Axis?] Inputs .
Move Up
14 AxisE2 Inputs Name Online Type Size  »Addr.. In/Out UserID| ~
b Axis#1 Outputs - Move Down
b Ariss2 Outputs Axis1 AC driver.. UINT 20 580 Input O
b WeStote #1 Axis Running fr.. UNT 20 600 Input 0
b @ InfoDate #1 Axis2 AC drive .. UNT 20 620  Input O
4 3% Mappings #1 Axis2 Running fr.. UNT 20 640 Input 0
£, NC-Task 1 SAF - Device 2 (EtherCAT) 1 # Westate X BT o1 15222 Input O nStated, nStated
;%) NC-Tosk 1 SAF - Device 2 (EtherCAT) Info # InputToggle X Els ol 15242 Input 0 nStated, nStated
#I State s UINT 20 15480 Input 0
#1 AdsAddr 1004203.1:1001  AMSADDR &0 13500  Input 0
#1 Chnd 0 USINT 10 15580  Input 0 v
Error List
Entire Solution |[ 4 0 Warmings || @ 00f13 Messages | Clear | " search Error List
o o
Solution Explorer RNl Output
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Configure RPDO.

7) Open drive configuration

8) Open “Process Data” tab

9) Select “Outputs”

10) Select 0x1601, 0x1602, 0x1603, etc. to enable axis 1, axis 2, axis 3, etc. PDO outputs.
11) Select the corresponding index to configure the PDOs

12) The first two items are set to RPDO by default and cannot be changed. Right click at the

position indicated by step 6 in the following figure to add the RPDO mapping as required.

Each drive has a specific index:

e 0x1601
e 0x1602
e 0x1603
e 0x1604
e 0x1605
e 0x1606
e 0x1607
e 0x1608

INOVANCE TECHNOLOGY EUROPE GmbH
MD800 EtherCAT Starting Guide_EN_v1.1_20211109.docx

Drive 1

Drive 2

Drive 3

Drive 4

Drive 5

Drive 6

Drive 7

Drive 8
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TwinCAT Project? - TcXaeShell ¥

Fle Edt View Project Build Debug TWinCAT TWinCATHMI TwinSAFE PLC Team Scope Iools Window Help
cO[B-a-WE %A | Relese | TwinCATRT (x64) < b Attsch.. - | # M=V =X -
Build 402410 (Loaded) = = T . & || TwinCAT Project? - <locals - | | | e & |
olution Explorer TWinCATProject2 + X
Bl o
@ o a|p- General BheCAT DC  FProcessData Flo  Statup CoE-Online Onine
Search Solution Explorer (Ctrl+) P~ Syn Manager: PDO Lt
5] Solution “TwinCAT Project?" (1 project)
4 50 ToinCAT Project2 SM Sze  Type  Fags index  See  MName Flags sMo o sU ~
b @l SYSTEM 0 12 MmO 0601 40 Ads¥l Ouuts 2 [}
+ [ moTon 1128 Mbdn 01602 40 AdsH2Outputs ° 2 [}
b I NC-Tesk 1 SAF 2 3 Ou‘puise 1603 40 AsH3Ouputs 0
R nputs 1604 40  Ads#4Ouputs [}
1605 40 Ads¥5Outputs 0
1606 40 Ads#6Ouputs [
< >| |0dE07 40 Ast7Oupus [ v
4 PDO Assignment (0112} PDO Content (01602
4 % Deices 01601 A |index Sz O MName Type Defaut (rex)
4 =¥ Device 2 (EtherCA
. (EtherCAT) 0287312 20 00 Awis2 Commurication certrol cem..  LINT
g mage 0287311 20 20 fuis2 Frequency set throughcom... LINT
*5 |mage-Info
b 2 SyncUnits v %3 Add New Item. Ctrl+Shift A
’ Inputs Predefined PDO Assignmert: {rone) Delete Del
b B Outputs Z
b [ InfoData Load PDQ info from device B
4 EDrivel umMDmno [Gync Unk Aesignmert. Print.. Curl+p
b1 Axis®l Inputs P
Move Up e
b [ Axis#2 Inputs Name Online Type Size In/Out  UserID — ~
b Il Axis®l Outputs . Move Down
b I Aot Outputs AxisT AC drive r.. UINT 20 80 nput 0
b @ WStote %1 Axis Running fr.. UINT 20 600  Input 0
b @ InfoDeta #1 Axis2 AC drive r UINT 20 820  Input 0
4 2 Mappings #1 Axis2 Running fr.. UINT 20 60 Input 0
4% NC-Task 1 SAF - Device 2 (EtherCAT) 1 # Westate x BIT o1 1522 Input 0 nStated, ntated
%) NC-Task 1 SAF - Device 2 (EtherCAT) Info # InputTaggle b3 BIT 01 1542 Input 0 nStated, nStated
# State 8 UINT 20 1580 Input O
# AdsAddr 100420311001 AMSADDR 80 15500 Input O
#1 Chnd 0 USINT 10 15580  lnput O v
Error List
Entire Solution *| Search Emor List
o crioo
Solution Explorer [RENSEEEY Output

2. View the SDO data list.

After the OP state is activated, you can view real-time data in the SDO data list or double-click the object
dictionary to modify the SDO data.

[ TwinCAT Project2 - Teaeshell Y &£
File Edit View Project Build Debug TWinCAT TwinCATHMI TwinSAFE PLC Team Scope Tools Window Help
-0 |8 --2 X0 -0 | Relesse | TwinCAT RT (x64) - b Attach.. - | & B-P =0 Y=
© Build 4024.10 (Loaded) ~ < . 98 | TwinCAT Project - <local» - =8 | | | e i |
TwinCAT Project? + X
AP E General BhetCAT DC  ProcessData Plc  Starup
Search Solution Explorer (Ctrl+") p-
. Update List [ Ao Update ingle Update [_] Show Offiine Data
& Solution TwinCAT Project? (1 project)
4 ] TwinCAT Project2 Advanced [ ]
b @ sysTEM ‘Addto Staup Module OD (AoEPor): [0 |
4 [z MoToN
b 8] NC-Task 1 SAF Index Name Fiags Value Unit A
S 28F00  Axis2 Standard_Parameters AW >30<
2BF001  Axis2 G/P type display RW 00001 (1)
28002 Axis2 Motor 1 control mode AW 00000 (©)
28F0.03  Axis2 Command sorce selection AW 00002 2)
4 28F004  Axis2 Main frequency source X selecti... RW 001009 (9)
4 % Devices 28005 Axis? Ausdiary frequency source Ysel..  RW 001000 ©)
4 = Device 2 (EtherCAT) 2BFO06  Axis? Base value of range of audiary .. RW 0x0000 (0) X
> mage BFO07  Axis2 Range of ausdlay frequency so.. AW 0x0064 (100) -
28 Image-info 2BFO08  Axis2 Final frequency reference settin... AW 0x0000 0) - — iR
b A SyncUnits 2BFO09  Axis2 Preset frequency AW 0:0D3B (3467) |
b Inputs 28F0.0A  Axis2 Running direction RW 0x0000 (0) Hex: 00D 2B Cancel
» W Ovtputs 2BFOUB  Axis2 Maimum frequency AW <148 (25000) —
> W InfoDate 2BFOC  Axis2 Seting channel of frequency up... AW 0x0000 (0) |
- 2BFO0D  Axis2 Frequency upper lmit AW <6148 (25000)
4 [ Diive 1 (InoMD800)
> 0 s Inputs 2BFO.0E _Axis2 Frequency upper i offset RW 00000 (O Sook 5 i o Edi
b K Axis#2 Inputs Name Online Type Size  >Addn. In/Out | Binay o8 00
b I Axis#1 Outputs
b B A2 Outputs Al ACdver 12052 uINT 200 0 put g 01 08 @16 O O 07
> W WeState # Axis! Running fr.. 0 UINT 20 600 lnput |
> @ InfoDats # Auis2 AC driver.. 12052 UINT 0 60  Input 0
4 & Mappings # Axis2 Running fr.. 0 uINT 20 60 Input O
NC-Task 1 SAF - Device 2 (EtherCAT) 1 ) WeState X 0 BIT o1 15222 Input O nStated, nStated
NC-Task 1 SAF - Device 2 (EtherCAT) Info F InputToggle X 1 BIT o1 15242 Input O nStated, nStated
# State 8 UINT 20 15480  Input 0
) Adshddr 100420311001 AMSADDR €0 15500 Input 0
# Chnd 0 USINT 10 15380 Input O v
Error List
Entire Solution ** Search Error List
o __
Solution Explorer [T Error List [FSETY

3. Activate the configuration and switch over to the running mode.

. The following dialog box is displayed.
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Click OK.
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Microsoft Visual Studio | =

Activate Configuration
(Old Configurations will be overwritten!)

OK I [ Cancel

-

Microsoft Visual Studio ‘ >

@ Restart TwinCAT System in Run Mode

[ [

e & ﬂﬂﬂﬂ%
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Click OK to enter the OP state.

TWIRCAT Project? - TeXaeShell Y &

File Edit Yiew Project Build Debug TwinCAT TwinCATHMI TwinSAFE PLC Team Scope Tools Window Help
-o|8-%a-2 FIEN- G Release | TwinCAT RT (x64) - b Attach.. - A - RerRERe B,
Build 4024.10 (Loaded) - = o & | | TwinCAT Project2 - <Local> -lcE | | & i

TwinCAT Project2 # X

@E-le-a| "El Genersl EherCAT DC ProcessDats Ple  Statup CoE-Onine Onine
Search Selution Explorer (Ctrl+) Padd Stete Machine
137 Solution "Twin CAT Project? (1 project) = T
4 il TwinCAT Project2 — — Curert State:
e-0p e 0p
4 MTEM Requested State:
4 [z MOTION op Clear Eror
b2 NC-Task 1 SAF
DLL Status
Fot B No Carter / Closed
“ PartC; No Carer / Closed
4 %2 Devices
4 = Device (EtherCAT) Part D No Carter / Closed
£ Image
“8 | mage-info File Access over EtherCAT
b 2 SyncUnits Download. Upload.
b inputs
b Outputs
b @ InfoData
4 [ Drive 1 (inoMD80D)
b Axis? Inputs
b & Axish2 Inputs Name Online Tpe Size  >Addr.. In/Out UserlD Linkedto "
b W Axis#1 Outputs )
b Axis#2 Outputs # Avist ACdrive . 12052 UINT 20 580 Input 0
b Wetate # Ais! Running fr. 0 UINT 20 60 Input 0
b @ InfoData # Axis2 AC drive 12052 UINT 20 60 Input 0
4 2, Mappings ! Axis2 Running i [ UINT 20 640 Input 0
&%) NC-Task 1 SAF - Device 2 (EtherCAT) 1 1 WeState X 0 BIT o1 15222 Input 0 nStated, nStated
7, NC-Task 1 SAF - Device 2 (EtherCAT) Info # InputToggle X 1 BIT 01 15242 Input 0 nStated, nStated
# State 3 UINT 20 1480 Input 0
#1 AdsAddr 1004203.1:1001  AMSADDR &0 15500 Input O
#1 Chnd 0 USINT 10 15580 Input 0 v

Error List

Entire Solution 00f 13 Messages | Clear " Search Error

Solution Explorer [[EEY T

4. Control the AC drive through PDO.

Write corresponding values through the configured RPDO to control the AC drive.

TwinCAT Project? - TcXasShell o
File Edit View Project Build Debug TwinCAT ~TwinCATHMI TwinSAFE PLC Team Scope Tools Window Help
-o|B-a-uEWP | XEA|D- Release -/ TwinCAT RT (x64) - b Attach.. ~ 5

Build 402410 (Loaded) - & | TwinCAT Project2 - <Local> -lo |

TWinCAT Project2 & X

@E-o-dk E Varicble Fags  Orline
Search Solution Explorer (Ctrl+" p-
earch Solution Explorer (Ctrl+) e =
3] Solution TwinCAT Project2’ (1 project)
4 ] TwinCAT Project2 New Value: Fore. Belease
b @l SYSTEM Comment
- MOTION Lomme!
b [B] NC-Task 1SAF
T
4 % Devices 1220
4 == Device 2 (EtherCAT)
2% Image al %

*® Image-Info

b 2 SyncUnits Dee: 1220 oK
P& Inputs Hex 0:04Ct Cancel
b W Outputs
b @ InfoData Float [ ]
4 [ Diive 1 (inoMD300)
sz Inputs
4 0 Ais2 Inputs Book 0 1 Hex Edt

% Axis2 AC drive running status word 2 Binany ca04

=
. M;"“‘éu’i“p"u:‘;“ frequency gisze 01 Of @16 O Q& O7
. T OUpUE
- Axis2 Communication control command
- Axis2 Frequency set through communication
> ST
b @ InfoData
4 &% Mappings
NC-Task 1 SAF - Device 2 (EtherCAT) 1
NC-Task 1 SAF - Device 2 (EtherCAT) Info

Error List

Entire Solution of 13 Messages " Search Error List

Selution Explorer [IETN=TIes Error List [KOFPINY
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8.1 KEYPAD

The LED operation panel can display operating status, parameter settings, fault information, etc. The below
image shows the operation panel distribution:

Axis number B LAXIS ITCIFWDIREV B St cr1alizati
Py . atus area visualization
0-Rectifier LU= fE; A @ @
1-Axis 1 e N . .
* “1) :, ") : Data area visualization
A 4" ) 4 A
8-Axis 8 kWh r/min Hz A V °C % Units area visualization
INOVANCE
——

Key description:

Button \ Name Function

Programming ke .
8 EX€Y | Return to the previous screen;

Enter the first level menu.

—
P
()

Enter Go to the next screen;

Confirmation of mode, parameter and set value.

I'I'I
=
—

Multi-axis switch

K To switch between multiple axes, rectifier is selected
ey

by default.

=
<
wn

Increment key Change (increase) the parameter number and set

value.

Decrement key Change (decrease) the parameter number and set

value.

Shift key Shift left to select display parameters.
The digits that need to be changed when setting
parameter numbers and values are shifted to the left.

M

Multi-function

. According to the set value of F7-01, switch between
selection key

the selected functions.

<
1
~
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Run ke .
Y In the start-stop control mode of the operation panel,
it is used for running operation.
I Stop command / In the running state, it is used to stop the running
, fault reset operation.
__,/J In the fault alarm state, it is used to reset operation.

8.2 INVERTER MODULE LEDS

Table 1 - Description of Inverter Module Indicators

Indicator symbol \ Indicator name Status description
PWR (yellow) Power Indicator Steady on: The device is in the power-on state.
Off: The device is powered off
RUN (green) Running lights Steady on: The device is in operation.

Off: The device is in a stopped state.
Flashing: operated by rectifier keyboard
ERR (red) Alarm indicator Steady on: The device is malfunctioning.
Off: The device is normal.

Flashing: The device has an alarm

8.3 RECTIFIER MODULE DISPLAY

Keypad Data Display
e Axis number
Two-digit digital tube display, 0 means rectifier module, 1~8 means inverter module.

e  Status display area

Table 2 - Status icon description

Function description Status description

Axis (AXIS) Multi-axis switch key -

Steady on: the device is in torque
Torque control Torque control mode control mode

(TC) Blinking: the device is in the state of
autotuning

>
—
B%

w

=
o

Forward (FWD) | Forward running -

A
m
<

Reverse (REV) | Reverse running -

'?' Wi-Fi Wi-Fi connection mode -
Steady on: The command source is
selected as the terminal control
. channel
((b Remotely Remote connection mode . .
= Blinking: The command source is

selected as the communication control
channel
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INOVANCE

A Flashing: The device has an alarm
@ Run Operating status -

Stop Stop status

Alert Alarm status

e Data display area

There are a total of 5 LED data displays on the operation panel, which can display the set frequency,
output frequency, various monitoring data, and alarm codes.

e Unitdisplay area

Unit Description
kWh Energy unit
r/min Speed unit

Hz Frequency unit

A Current unit

\ Voltage unit

C Temperature unit

% Percentage

8.3.1 RELATED PARAMETERS

Default
Value
MF.K key function 0

selection

Parameter Parameter name

Setting Range

Description

F7-01 0: MF.K is invalid
1: Switch between

terminal command

The MF.K key on the operation
panel is a multi-function key, and
the MF.K key is set by this

channel or parameter
communication Function:
command 0: MF.K is invalid

2: Forward and
reverse switching
3: Forward jog
4: Reverse jog

This key has no function.

1: Switch between terminal
command channel or
communication command

FO-02 is set to O (operation panel),
there is no effect after pressing
the MF.K key

FO-02 Set to 1 (terminal), through
the MF.K key can be realized
between the terminal and the
operation panel

Switch; FO-02 is set to 2
(communication), through the
MF.K key can realize the
communication and

INOVANCE TECHNOLOGY EUROPE GmbH
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Switch between operation panels.
2: Forward and reverse switching
Switch the direction of frequency
command by MF.K key. This
function is only available when
the command source is running.
It is valid when the command is
the operation panel.

3: Forward jog

Realize forward jog (FJOG) by
MF.K key. This function is only
available in the command source
It is valid when the line command
is the operation panel.

4: Reverse jog

Reverse jog (RJOG) is realized by
MF.K key. This function only runs
at the command source

It is valid when the command is
an operation panel.

F7-02

STOP key function

0: Only in keyboard
operation mode:
STOP/RES

1: In any operation
mode, the STOP/RES
key stops

The STOP button on the operation
panel is the stop/reset button, set
STOP behavior by this parameter
The function of the key.

0: Only in the keyboard operation
mode, the stop function of the
STOP key is valid

Only in the keyboard operation
mode, the stop reset function of
the STOP key is valid.

1: In any operation mode, the
stop function of the STOP key is
valid

In any operation mode, the stop
reset function of the STOP key is
valid.

F7-03

Display
parameter 1

31

BITOO: Operating
frequency (Hz)

BITO1: Setting
frequency (Hz)

BITO2: Bus voltage (V)
BITO3: Output voltage
(V)

BITO4: Output current
(A)

BITOS5: output power
(kw)

BITO6: Output torque
(%)

BITO7: DI input status
BITO8: DO output
status

BIT09: All voltage (V)
BIT10: Al2 voltage (V)

If you need to display the
following parameters during
operation, set their corresponding
positions to 1. Set this binary
number to hexadecimal and set it
in F7-03.

(3
Pressing the shift key -7 ' the
configured parameters can be
displayed

INOVANCE TECHNOLOGY EUROPE GmbH
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BIT11: Al3 voltage (V)
BIT12: count value
BIT13: length value
BIT14: Load speed
display
BIT15: PID setting
F7-04 Display 0 BITOO: PID feedback If you need to display the
parameter 2 BITO1: PLC stage following parameters during
BITO2: reserved operation, set their corresponding
BITO3: Operating positions to
frequency 2 (Hz) 1. Set this binary number to
BITO4: Remaining hexadecimal and set it in F7-04.
running time . . (> )
Bros e | Pee ety
BITO6: reserved displayed
BITO7: reserved
BITOS8: Linear speed
BITO9: Current power-
on time (Min)
BIT10: current
running time (Min)
BIT11: reserved
BIT12:
Communication
setting value
BIT13: reserved
BIT14: Main
frequency X display
BIT15: auxiliary
frequency Y display
F7-05 Stop display 51 BITOO: set frequency If you need to display the
parameters (Hz) following parameters during stop
BITO1: bus voltage (V) | state, set their corresponding
BITO2: DI input status | positionsto 1,
BITO3: DO output Convert this binary number to
status hexadecimal and set it in F7-05.
] .
g:;gg 2:; Xg:ﬁ:gz x; Pres:sing the shift key -7 _/ the
BITO6: A3 voltage (V) c9nf|gured parameters can be
BITO7: Count value displayed
BITOS8: length value
BITO9: PLC stage
BIT10: Load speed
display
BIT11: PID setting
BIT12: reserved
FP-01 Parameter 1 0: No operation Set the corresponding actions
initialization 1: Restore factory when the inverter performs
parameter mode 1 parameter initialization.
2: Clear record 0: No operation
information The inverter does not perform
4: Backup user any operation.
current parameters 1: Restore factory parameter
mode 1
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501: Restore user Most of the inverter function
backup parameters parameters are restored to the
factory parameters, but the
motor parameters

Maximum frequency (FO-10),
frequency command decimal
point (FO-22), fault record
Information, cumulative running
time (F7-09), cumulative power-
on time (F7-12),

The cumulative power generation
(F7-13) and cumulative power
consumption (F7-14) will not
recover.

2: Clear record information
Clear the inverter fault record
information, accumulated running
time (F7-09), accumulated up
Electricity time (F7-12),
cumulative power generation (F7-
13), cumulative power
consumption (F7-

14).

4: Backup user current
parameters

Back up the parameter settings
set by the current user.

501: Restore user backup
parameters

Restore the parameter setting
value backed up by setting FP-01
to 4.
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8.4 DIGITAL I/O CONFIGURATION

8.4.1 DRIVES DIGITAL I/O CONFIGURRATION
Function Name Setting Range Meaning
code
F4-00 DI1 hardware 0: no choice Select the source of the input
source selection 1: Rectifier-DI1 terminal.
2: Rectifier-DI2
3: Rectifier-DI3
4: Rectifier-DI4
5: Rectifier-DIO1
6: Rectifier-DIO2
7: Rectifier-DIO3
8: Rectifier-DIO4
101: Expansion card 1-DI1
102: Expansion card 1-DI2
103: Expansion card 1-DI3
104: Expansion card 1-DI4
105: Expansion card 1-DI5
106: Expansion card 1-DI6
107: Expansion card 1-DI7
108: Expansion card 1-DI8
201: Expansion card 2-DI1
202: Expansion card 2-DI2
203: Expansion card 2-DI3
204: Expansion card 2-DI4
205: Expansion card 2-DI5
206: Expansion card 2-DI6
207: Expansion card 2-DI7
208: Expansion card 2-DI8
F4-01 DI1 t(?rminal . 0-63. See table below Selec.t the function of the input
function selection terminal.
F4-02 DI2 hardware See function code F4-00 Select the source of the input
source selection setting range terminal.
F4-03 DI2 tgrminal ' 0-63. See table below Selec't the function of the input
function selection terminal.
F4-04 DI3 hardware See function code F4-00 Select the source of the input
source selection setting range terminal.
F4-05 DI3 tgrminal ' 0-63. See table below Selec‘t the function of the input
function selection terminal.
F4-06 DI4 hardware See function code F4-00 Select the source of the input
source selection setting range terminal.
F4-07 DI4 tc?rminal ' 0-63. See table below Selec‘t the function of the input
function selection terminal.
F4-08 DI5 hardware See function code F4-00 Select the source of the input
source selection setting range terminal.
F4-09 DI5 tgrminal . 0-63. See table below Selec‘t the function of the input
function selection terminal.
F4-10 DI6 hardware See function code F4-00 Select the source of the input
source selection setting range terminal.
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F4-11 DI6 te;rminal . 0-63. See table below Selec.t the function of the input
function selection terminal.

F4-12 DI7 hardware See function code F4-00 Select the source of the input
source selection setting range terminal.

F4-13 DI7 te.rminal . 0-63. See table below Selec.t the function of the input
function selection terminal.

F4-14 DI8 hardware See function code F4-00 Select the source of the input
source selection setting range terminal.

F4-15 DI8 te.rminal . 0-63. See table below Selec.t the function of the input
function selection terminal.

F4-17 Terminal command | 0: Two-wire type 1 There are four different ways to
mode Two-wire mode 1, accessto 2 | control the operation of the inverter

DI terminals, one is used to through external terminals.

control the start and stop of
the inverter in forward
rotation, and the other is
used to control the start and
stop of the reverse rotation.
1: Two-wire type 2
Two-wire mode 2, access 2 DI
terminals, one is used to
control the start and stop of
the inverter, and the other is
used to control the running
direction.

2: Three-wire 1

Three-wire mode 1, access 3
DI terminals, one is used to
control the start and stop of
the inverter, and the other 2
are used to control the
running direction.

3: Three-wire 2

Three-wire mode 2, access 3
DI terminals, one is used to
control the start of the
inverter, one is used to
control the stop, and the
other one is used to control
the running side to.

F4-18 | Terminal The rate of change when adjusting the
UP/DOWN change frequency through the terminal UP or
rate DOWN When DI terminal function

0.001Hz/s~65.535Hz/s selection is set to terminal UP or

terminal DOWN, this parameter needs
to be set (the value of F4-01~F4-15 is
6or7).

F4-19 DI1 delay time When the state of the digital input
terminal DI changes, the inverter
delay time for the change. Currently
only DI1, DI2, DI3 have set delay
When the state of the digital input
terminal DI changes, the inverter

0.0s~3600.0s

F4-20 | DI2 delay time 0.0s~3600.0s
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delay time for the change. Currently
only DI1, DI2, DI3 have set delay

F4-21 DI3 delay time When the state of the digital input
o terminal DI changes, the inverter
0.053600.05 delay time for the change. Currently
only DI1, DI2, DI3 have set delay
F4-22 DI input terminal Ones place: Set the effective mode of DI1~DI5
valid state setting 1 | 0: High level active terminal through the ones place, tens
1: active low place, hundreds place, thousands
Ten: place and ten thousand place of this
0: High level active parameter.
1: active low 0: high level active
hundreds: DI terminals (DI1~DI5) are valid when
0: High level active connected to COM, and invalid when
1: active low disconnected from COM.
Thousands: 1: Active low
0: High level active DI terminals (DI1~DI5) are invalid
1: active low when connected to COM, and valid
Ten thousand: when disconnected from COM.
0: High level active
1: active low
F4-23 DI input terminal Ones place: Set the effective mode of DI1~DI8
valid state setting 2 | O: High level active terminal through the ones place, tens
1: active low place, hundreds place, thousands
Ten: place and ten thousand place of this
0: High level active parameter.
1: active low 0: high level active
hundreds: DI terminals (DI6~DI8) are valid when
0: High level active connected to COM, and invalid when
1: active low disconnected from COM.
Thousands: 1: Active low
0: reserved DI terminals (DI6~DI8) are invalid
Ten thousand: when connected to COM, and valid
0: reserved when disconnected from COM.
F4-25 All hardware 0: no choice Select the source of the analog
source selection 1: Rectifier All guantity/temperature input.
2: Rectifier Al2
101: Expansion card 1 All
102: Expansion card 1 Al2
201: Expansion card 2 All
202: Expansion card 2 Al2
F4-27 Al2 hardware 0: no choice Select the source of the analog
source selection 1: Rectifier All quantity/temperature input.
2: Rectifier Al2
101: Expansion card 1 All
102: Expansion card 1 Al2
201: Expansion card 2 All
202: Expansion card 2 Al2
F4-29 Al3 hardware 0: no choice Select the source of the analog

source selection

1: Rectifier All
2: Rectifier Al2
101: Expansion card 1 All
102: Expansion card 1 Al2
201: Expansion card 2 All

quantity/temperature input.
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202: Expansion card 2 Al2

F4-31

Al curve 1
minimum input

-10.00vV~10.00V

When the main frequency is set
through the analog input, the Al
terminal is used as the frequency
source setting, and 5 different Al
curves can be selected for each Al
terminal.

Al curve is the relationship between
the analog input voltage (or analog
input current) and the percentage
relative to the maximum frequency
(FO-10). Al song

The x-axis of the line represents the
analog input voltage (or analog input
current), and the y-axis represents the
set value corresponding to the analog
input, that is, the relative maximum
frequency

(FO-10) percentage.

There are 5 types of Al curves, among
which curve 1, curve 2, and curve 3
are all 2-point curves, and the
relevant parameters are F4-31~F4-42;
curve 4 and curve 5 are both

It is a 4-point curve, and the relevant
parameters are A6-00 ~ A6-15.

There are 2 points on Al curve 1~3,
namely the minimum input point and
the maximum input point. F4-31
corresponds to the x-axis of the
minimum input point of Al curve 1,
that is, the minimum modulus
Analog input voltage (or minimum
analog input current).

F4-32

Al curve 1
minimum input
corresponding
setting

-100.0%~100.0%

The y-axis corresponding to the
minimum input point of Al curve 1,
that is, the set value corresponding to
the minimum analog input.

F4-33

Al curve 1
maximum input

-10.00vV~10.00V

The x axis corresponding to the
maximum input point of Al curve 1,
that is, the maximum analog input
voltage (or the maximum analog input
current).

F4-34

Al curve 1
maximum input
corresponding
setting

-100.0%~100.0%

The y-axis corresponding to the
maximum input point of Al curve 1,
that is, the set value corresponding to
the maximum analog input.

F4-35

Al curve 2
minimum input

-10.00v~10.00V

The x axis corresponding to the
minimum input point of Al curve 2 is
the minimum analog input voltage (or
minimum analog input current).

F4-36

Al curve 2
minimum input

-100.0%~100.0%

The y-axis corresponding to the
minimum input point of Al curve 2 is
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corresponding

the set value corresponding to the

setting minimum analog input.
F4-37 Al curve 2 The x axis corresponding to the
maximum input maximum input point of Al curve 2,
-10.00v~10.00V that is, the maximum analog input
voltage (or the maximum analog input
current).

F4-38 | Alcurve 2 The y-axis corresponding to the
maximum ir.1put -100.0%~100.0% maximum input point of AI curve 2 is
corresponding the set value corresponding to the
setting maximum analog input.

F4-39 Al curve 3 The x axis corresponding to the
minimum input -10.00V~10.00V minimum input point.of Al curve 3 is

the minimum analog input voltage (or
minimum analog input current).

F4-40 | Al curve 3 The y-axis corresponding to the
minimum ierut -100.0%~100.0% minimum input point ofAI curve 3is
corresponding the set value corresponding to the
setting minimum analog input.

F4-41 Al curve 3 The x axis corresponding to the
maximum input maximum input point of Al curve 3,

-10.00v~10.00V that is, the maximum analog input
voltage (or the maximum analog input
current).

F4-42 Al curve 3 The y-axis corresponding to the
maximum ir.1put -100.0%~100.0% maximum input point ofAI curve 3is
corresponding the set value corresponding to the
setting maximum analog input.

F4-48 Al curve selection Set the curve corresponding to
Al1~AI3 through the ones, tens, and
hundreds of this parameter, and each

Ones place: Al can select any Al curve.

1: Curve 1 (2 points)
2: Curve 2 (2 points)
3: Curve 3 (2 points)
4: Curve 4 (4 points)
5: Curve 5 (4 points)
Ten:

1: Curve 1 (2 points)
2: Curve 2 (2 points)
3: Curve 3 (2 points)
4: Curve 4 (4 points)
5: Curve 5 (4 points)
hundreds:

1: Curve 1 (2 points)
2: Curve 2 (2 points)
3: Curve 3 (2 points)
4: Curve 4 (4 points)
5: Curve 5 (4 points)

1: Curve 1 (2 points)

Two-point curve, the corresponding
relationship between voltage and
frequency is set by F4-31~F4-34.

2: Curve 2 (2 points)

Two-point curve, the corresponding
relationship between voltage and
frequency is set by F4-35~F4-38.

3: Curve 3 (2 points)

Two-point curve, the corresponding
relationship between voltage and
frequency is set by F4-39~F4-42,

4: Curve 4 (4 points)

4-point curve, the corresponding
relationship between voltage and
frequency is set by A6-00~A6-07.

5: Curve 5 (4 points)

4-point curve, the corresponding
relationship between voltage and
frequency is set by A6-08~A6-15.
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F4-49 | Alis lower than the Set the processing mode that AI1~AI3
minimum input are lower than the minimum input
setting selection setting through the ones place, tens
place and hundreds place of this
parameter.

0: Corresponding to the minimum
input setting

When the input Al is lower than the
minimum setting value, the frequency
corresponding relationship is the
minimum input setting.

1:0.0%

When the input Al is lower than the
minimum setting value, the frequency
corresponding relationship is 0.0%.

Ones place:

0: Corresponding to the
minimum input setting
1:0.0%

Ten:

0: Corresponding to the
minimum input setting
1:0.0%

hundreds:

0: Corresponding to the
minimum input setting
1:0.0%

DI Description

Function
code

Forward run (FWD) or run command

1 When two-wire type 1 (F4-17=0), it is forward running; when two-wire type 2 (F4-17=1), it is
running command.

Reverse running (REV) or forward and reverse running direction

2 Three-wire type 1 (F4-17=2) is reverse running; two-wire type 2 (F4-17=3) is forward and
reverse running direction.

Three-wire operation control

Make sure that the inverter operation mode is three-wire control mode. If you want to set
3 the run command through the terminal, set the parameter F4-17 (terminal command mode)
to 2 (Three-wire type 1) or 3 (Three-wire type 2), the terminal function should be set to this
function.

Forward jog (FJOG)

4 The operation mode of the inverter is forward jog operation. Description of jog running
frequency and jog acceleration/deceleration time parameters F8-00, F8-01, F8-02.

Reverse Jog (RJOG)

5 The operation mode of the inverter is reverse jog operation. Description of jog running
frequency and jog acceleration/deceleration time parameters F8-00, F8-01, F8-02.

6 Terminal UP

When the frequency is given through the terminal, it is an increasing command to modify the
frequency. The effective terminal is equivalent to being pressed all the time.

7 Terminal DOWN

When the frequency is given through the terminal, it is the decrement command to modify
the frequency. The effective terminal is equivalent to keep pressing

8 UP/DOWN setting clear (terminal, keyboard)
When the main frequency is set through the panel, the terminal selects this function to clear
the
9 Fault reset (RESET)
Reset the fault of the inverter. Use this function to realize remote fault reset.
10 External fault normally open input
When the external signal is sent to the inverter, the inverter reports fault E15.01.
11 External fault normally closed input

When the external signal is sent to the inverter, the inverter reports fault E15.02.
12 User-defined fault 1
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When the inverter alarms E27.00, the inverter will process according to the set value of F9-51
(fault protection action selection).

13 User-defined fault 2
When the inverter alarms E28.00, the inverter will process according to the set value of F9-51
(fault protection action selection).

14-17 Multi-segment command terminal 1~4
Through 16 states of these four terminals, 16 speeds or 16 other commands can be set.

18-19 Acceleration/deceleration selection terminal 1~2
Through the 4 states of the two terminals, 4 kinds of acceleration and deceleration time can
be selected.

20 Prohibition of acceleration and deceleration
The inverter maintains the current running frequency (except for the stop command), and is
not affected by changes in the external input frequency.

21 Command source switching terminal 1

When the run command is set through the terminal (F0-02=1), the terminal selects this
function to switch between terminal control and keyboard control;

When setting the running command (F0-02=2), the terminal selects this function to switch
between communication control and keyboard control.

22 Command source switching terminal 2

It is used to switch between the terminal and the communication setting operation
command. If the terminal is used to control the running command, the system will switch off
when the terminal of this function is selected.

Change to communication control; if the communication control operation command is used,
the system will switch to terminal control when the terminal that selects this function is
valid.

Frequency command switching

Used to switch between different frequency command input methods. According to the

23 setting of FO-07 (frequency command superposition selection), the
Switch.
24 Frequency source X and preset frequency switch
The main frequency is switched to the preset frequency (FO-08).
55 Frequency source Y and preset frequency switch

The auxiliary frequency is switched to the preset frequency (FO-08).

Frequency modification enable
26 If the terminal is valid, it is allowed to modify the frequency; if the terminal is invalid, it is
forbidden to modify the frequency.

Counter input
27 In the counting technology function, the terminal selects this function to input counting
pulse.

Counter reset
28 In the counting technology function, the terminal selects this function to clear the counter
status.

Length count input
29 In the fixed-length technology function, the terminal selects this function to input the length
count.

Length reset

30 - - — " -
Use this terminal function in the fixed-length technology function to clear the length.
PID pause
31 PID is temporarily invalid, the inverter maintains the current output frequency and no longer

performs PID adjustment of the frequency source.

PID integration suspended
32 The integral adjustment function of PID is suspended, but the proportional adjustment and
differential adjustment functions of PID are still valid.
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PID parameter switch
When the PID parameter switching condition selection (FA-18) is set to 1 (switched by the

3 terminal) and the terminal is invalid, the PID parameter uses FA-05~FA-07;
When the sub is valid, FA-15~FA-17 are used.
34 The direction of PID action is reversed

PID action direction is opposite to the direction set by FA-03 (PID action direction).

Torque control prohibited
35 In the torque control mode, the torque control is switched to the speed control. After the
terminal is invalid, it returns to the torque control mode.

Speed control/torque control switch

The inverter switches between torque control and speed control modes.

A0-00 (speed/torque control mode) is set to 0, when the terminal is valid, the control mode
is torque mode; when the terminal is invalid, the control mode is speed mode

formula.

A0-00 (speed/torque control mode) is set to 1, when the terminal is valid, the control mode
is speed mode; when the terminal is invalid, the control mode is torque mode

formula.

36

Speed tracking start
When Dl is valid, speed tracking starts.

38

Immediate DC braking
The inverter directly switches to the DC braking state.

39

Deceleration DC braking

40 The inverter decelerates to the start frequency of stop DC braking (F6-11), and then enters
the DC braking state.

External parking terminal 1

41 - - ; - - -
When "running command selection" is the operation panel (F0-02=0), the inverter will stop.
42: External parking terminal 2

1 In any running command mode (panel control, terminal control, communication control), the

inverter decelerates to stop. At this time, the deceleration time is fixed at deceleration time
Room 4 (F8-08).

Running pause

The inverter decelerates to stop. When the terminal is valid, all operating parameters are
43 memorized (such as PLC parameters, swing frequency parameters, PID parameters). After
the terminal is invalid,

The inverter restores the previously memorized operating state.

Free parking

44 - . - -
The inverter stops and the motor stops according to inertia.

Emergency stop

When the system is in an emergency state, the inverter will decelerate according to the
emergency stop deceleration time of terminal F8-59. When the emergency stop deceleration
time of V/f mode is Os, follow the minimum unit

Time to decelerate. The input terminal does not need to be in the closed state continuously,
even if the time in the closed state is only an instant, it will be stopped urgently.

45 only.

Different from the general deceleration time, the emergency stop input terminal is
disconnected after the emergency stop deceleration time, if the inverter terminal runs signal
at this time

If it is still in the closed state, the inverter will not start. The inverter will restart only after
disconnecting the running terminal first and then inputting the terminal running command
again.

Motor selection terminal
46 Select the motor parameters. When the terminal is valid, select motor 2; when the terminal
is invalid, select motor 1.
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This running time is cleared
The running time of the inverter is cleared to zero.
If the current running time is less than the set value (greater than 0) of F8-57 (this running

47 arrival time), the terminal is valid during this process, and the current running counts
Time is cleared.
If the current running time is greater than the set value of F8-57 (greater than 0), the
terminal is valid at this time, and the current running time will not be cleared.
Two-wire/three-wire switch
Used to switch between two-wire and three-wire control.
If F4-17 is set to O (two-wire type 1), when the terminal of this function is valid, switch to
three-wire type 1.

48 If F4-17 is set to 1 (two-wire type 2), when the terminal of this function is valid, switch to
three-wire type 2.
If F4-17 is set to 2 (three-wire type 1), when the terminal of this function is valid, switch to
two-wire type 1.
If F4-17 is set to 3 (three-wire type 2), when the terminal of this function is valid, switch to
two-wire type 2.

49 PLC status reset
Restore the inverter to the initial state of the simple PLC.
Swing frequency pause

50 In the swing frequency technology function, the terminal selects this function to pause the
swing frequency function (the inverter outputs at the center frequency).

54-63 reserved
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This section explains the different tools available for diagnosis, monitoring and updating. It is divided into two
main sections: communication with the InoDriverShop diagnostic and monitoring software and firmware
update.

9.1 INODRIVERSHOP

InoDriverShop is the software for windows platforms that allows diagnosis and monitoring of MD800 drives.

Only a standard USB-C cable is needed to connect to the sMD800 drives.

MD800
(Connect to port CN5)

InoDriverPro USB-C cable
Software

Follow the below procedure to connect InoDriverShop to the MD80O0 drive:

1. Open the InoDriverShop and click in the “new project” button.

InoDriverShop - Home Page m] X
Goners s *
TS
;-:i Jd La L
New | Open | Close Save Save the act
Projecy Project | Project Project Project as|  Device  Device
Project Network Communciation
=] Home Page X
“1Project
Fll Uperaberr
n Project
Fiecant Projeat
x

C\.\NewProject2021-10-25.inopro
C\.ANewProject2021-10-25.inopro

[#]Close home page after opening p....
[] Show home page while launch a... INOVANCE
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2. Select “Online”, the MD800 drive, and click on the “next” button

InoDriverShop - Home Page
General | Project | Ul Style ~

E

New Open

Project Project | ¢ o — |
Project ] & Online Inverter product A | Communication | USB 2

1PEoEeE

MD800 MD810 MD500PLUS MDS500

MD290 cs710 MD500E CT620

Next page

[V] Close home page after opening p.

[~/]Show home page while launch a INOVANCE

System Time |2021-10-26 13:10:01

3. The software will detect the connected modules and shows a list. The software detects the different
modules and displays them in a list. Select the location where you want to save the project and click
on the "Finish" button.

InoDriverShop - Home Page

General | Project Ul Style ~
== " s =]
BRSO SN "
New Open 5 Save|

Project '] Devica List

Project Project

_|Project Row .. Object Name Object Type Station Id  Baud Rage
[]01  MDBOO_Inverter MD80Q_inverter 1 115200
[v]02  MDBOO_Inverter  MDS0O_Inverter 2 115200
(|03  MDBOO_Inverter MDSOO_Inverter 3 115200
[#]04  MDBOO_Rectifler ~MDS00_Rectifier 16 115200
Object 4 Scan Finished.
Proct Oir
Project name: NewProject2021-10-26
Storage path: C:\Inovance\InaDriverShop\MD\Project

)

|Close home page after opening p...
page pening p.
[*] Show home page while launch a...

INOVANCE

System Time [2021- 2:45
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or the control panel of each module.

The detected modules are shown in the project tree from where you can access the list of parameters

EE I

New Open Close Save Savethe
Project Project | Project Praject Project as

By

Connect Disconnect

Device  Device

noDrivershop

=) MDBOO_Inverter(1]Param List - %
} 21Project

S5 NewProject2021-10-26 A e T || Uposdanasave | o it A\ Update attriutes | General User  ~
B Open Paren File = Systen (Curentayy | UPO30andsave | Openocpe ¢ Fiter | [ ©
5 Continuous Dse #Fp[Basic Functions] =
2 Open wave data file #F1lMotor 1 Parameters || Rowl.. Functio. Descripion Setting Value Current Value Default .. Minimu.. Maximu. Unit Modifie. ~
¥ Trigger Setting #F2[Motor 1 Vector Con [[]001 FO-00  G/P type dis... 1L 6 type (c... 1 1 2
) Parag Monizor 1 #F3[V/f Control Paramel ||[ToD2 FO-01  Moter 1 cont... 2[ V/f controll 2 0 E

= “HDEﬂD_Invertey # F4lInput Terminals] []003 F0-02  Command sour... 2[ Communica... 0 o 2
B Paran List #rsloutput Terninals] | ™lo04 F0-03  Mein frequen... 9[ Commmnica... 0 0 10
;,;‘;Eg;:";t?:\;",gﬁ:;’:i [Jo0s F0-04  Auxiliary fr... of Digital s... 0 0 10
@ Error Panel ;‘FE[_‘ui“aﬂ_ Funetion [ ]006 FO-05  Base value o... — 0[ Relative ... 0 0 1
1 MDB00_Inverter(2 $4FglFault and Protecti| ||| 007 F0-06  Range of aux... —— 100 100 0 150 %
0 MDB0O_Irwverter(3] % EATPID Functions] []o08 F0-07  Final freque... i Q 0 44
i} & MDBOD_Rectifier[16. #FB[Wobble, Fixed Leng ||_]009 FO-08  Preset frequ... 5.00 50.00 0.00  600.00 Hz
S FC[Multi-reference an ||_]010 F0-09  Running dire... O[ Run in th... 0 0 1
#HED[Commnication Para  |[[C|011 FO-10  Maximm freq... 500.00 50.00 50.00  600.00 Hz
HFE[User—Defined Param [Jo12 Fo-11  Setting chan... o[ Set by FO... 0 [ 6
jjgganuf;mrer Pﬂ;’ﬂm []013 F0-12  Frequency up... 96.00 50.00  0.00  600.00 Hz
“ _\D[T:;““c:ﬂ:;:’lsm o ||Ldom Fo-13 Frequency w... 0.00 0.00  0.00  600.00 Hz
01 Virtasl DI, ond A1 || %5 FO-14  Frequency lo... 0.00 0.00  0.00 60000 He
% 15[Control Oprimizati ¥ ||| 018 FO-15  Carrier freq.. — 6.0 6.0 0.8 150  kHz
> 1017 Fo-16  Carvier frea.. — 1L Yes] 1 0 1 v

Monitoring — 1) Control — i)
Status: Faulty Running speed:  0.00 Hz Outputvoltage: 000V Buswvollage: 370V WDS00_Tnwverter 111~ gyapion No: 1
Power: 070 kW Spesdreference:  0.00 Hz Outputcurent  0.00A Output torque: ~~ 0.00% - Forward
Fault code: Em4700 Information: Forward jog

| Reverse jog

Fault rese!
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9.2 MD800 FIRMWARE UPDATE

In some cases it is necessary to update the firmware of the rectifier, the inverters or the optional
communication modules. This section explains the procedure and the different methods to carry out this task.

The following table shows the parameters that indicate the firmware version of each module:

Parameter \ Parameter description
Rectifier

F0-02 Rectifier software version

FD-91 Optional communication card firmware version

F7-10 Performance software version

F7-11 Function software version
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9.2.1 USING INOLOADER SOFTWARE

To update the firmware with the InoLoader software it is necessary a USB-C cable, and a computer to run the

software.

InoDriverPro USB-C cable

Software

=

MD800
(Connect to port CN5)

Connect the USB-C cable to the laptop and the MD800 and follow the below procedure:

é."f, DownLoader Tools V3.15 —

File Size: 274948 byte

Interface USB ~ Single More
i g Download file information:
Station Product serfes: THEE  V2.29 210914
Product model: MD800
Port coms B Software model 3238
Chip model: 0x140
Baud 115200 v Master/slave chip: Main chip

File C:\Documents\Documents\MD800\firmware\(03026305)MD800_I

D Running the program

All selected ~ Scanning Range 1 ~ 127 Scan

St... Status Produc... Product... Produc... Chip...

Produc... Produc... Chipm... Main/S... Chipty... Burnst..

Switch over baud rate to attempt to obtain boot area electronic tag...
Succeeded

Erasing...Succeeded

Programming...Succeeded

Download time: 21.4 second

Download Cancel

INOVANCE TECHNOLOGY EUROPE GmbH

MD800 EtherCAT Starting Guide_EN_v1.1_20211109.docx m@‘&ﬂlﬂ-ﬂgb

Start the InoLoader software and select the USB interface
as the communication port.

Set the Station number:

option module
=14

e Rectifier = 16 }
eAxis1=1
e Axis2 =2
°... .
o Axis 8 =8 :

option module
Address

e Upper option module = 14
e Lower option module = 15

Select the firmware file and click on the download button
to download it to the device.
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9.2.2 USING SOP-20 KEYPAD

01 Parameters
02 Fault Records
03 Shortcut

04 Authority

Back_Loc 10:00:00 _Select

SOP-20

SOP-20 could be used to update the MD800 firmware. The SOP-20 is the remote
keyboard that allows access to the parameterization of the MD800 in a simpler way and
offers a series of tools that facilitate the start-up of the drive.

One of the functions of the SOP-20 is to update the MD800 firmware.

To update the firmware with the SOP-20 keypad it is necessary a USB Mini b and RJ45
cable. The USB cable is for copy the firmware file to the SOP-20 memory. The RJ45 cable
is for communicate SOP-20 with the MD800 drive port.

MD800

RJ45 cabl
canle (Connect to port CN4)

=

—— CNS————CN4 —T—CN3—

To update the firmware, follow these steps:

o Thefirst step is to copy the firmware file onto the SOP-20's SD card.

o

o

Connect the SOP-20 to the USB port of a computer and activate the "USB Disk" mode of the
SOP-20. A new drive will appear on the computer.

Copy the firmware file to this path “X:\SYS\PROGRAM”

1item ==

e Disconnect the SOP-20 from laptop

e  Connect the SOP-20 to the RJ45B port of the MD800. The SOP-20 turns on and shows an initial screen.
Press the button “Menu” and the below screen appears:
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Select Authority

Select Login

Enter administrator password: 37421

Click button back to return to main menu

Select “System control”

Select “Update Device”
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Select firmware file

[ Click OK

File Information

Burning file format: Consol

idated file

Burning tips: Combined file
burning slow!

Select device address:
e Rectifier=16

option module

.
| 5et Device Address

' e Axisl=1
3 OB ] ‘ o Axis2=2 e
! : : I gc
Hin: & Max: o Axis8=8 ]
‘ 1] 465 | e Upper option module = 14
Eack 14:29:00 il | e Lower option module = 15
Select baud rate (parameter FD-00 Modbus baud
19200 rate) and click OK
38400
57600
e 115200
Vo
\ Select option “Stop after update”
oStop after “1_‘11_1.‘-:; 1 -

Run élftagr‘j Llpr:l

Update starts...
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If the process finish without any problem this
message appears

10 NOTES

If FD-10 <> 3 the RUN/ERR led flashes quickly and the rectifier gets the trip E16.77. Change the parameter FD-
10 to 3 to stablish communication between the optional card and the rectifier.
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