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1. About This Document

1.1. Compatibility

This Document is for use with the following firmware versions:
Optidrive E3: Version 3.11

Optidrive Compact 2 Basic: Version 2.07

This document provides information regarding parameters and programming for all Invertek Drives” Optidrive E3 product families
including the Optidrive E3 based Compact 2 Basic units.

For information regarding installation and technical data, refer fo the relevant Installation Guide document.

Invertek Drives Lid adopts a policy of confinuous improvement and whilst every effort has been made to provide accurate and up fo
date information, the information contained in this User Guide should be used for guidance purposes only and does not form the part
of any contract.

The information in this user guide relates to the functionality of the firmware version as stated above. Prior versions of firmware may not
fully support all functions as described. If necessary, firmware updates may be carried out using Optitools Studio PC software.

1.2. Intended Audience

This document provides an overview of the parameters and functions of the Optidrive product ranges and provides the necessary
technical information to allow competent users to understand the functions of the parameters.

1.3. Additional Documentation

This document forms part of a package of documents intended to provide information about the Optidrive product range. Related
documents are shown in the table below.

Product Range Optidrive E3 ODE-3-... Optidrive Compact 2-Basic OPC-2-...E
Enclosure P20 P66 All
Version Al Ale | clo Al
Quick Start Guide EN EN EN
DE DE DE
SP SP
FR FR
PT PT
T T
PO PO
Declaration of Conformity EN EN
Installation Guide EN EN
DE DE
SP
FR
PT
T
PO
Parameter List EN
DE
SP
FR
PT
T
PO
Fieldbus Guide EN
DE
SP
FR
PT
T
PO
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2, Fieldbus Connectivity

2.1. Overview

The following fieldbus networks are supported:

Requires Option

Fieldbus Supported .
Network For For Optidrive For Optidrive | Communication Type Refer to Section
Compact 2 E3 IP20 E3 IP66
Modbus RTU Built In R/W Holding Registers 4. Modbus RTU
CAN Built In 2xPDO & SDO 5. CAN
Ethernet/IP - - “-EIP” Cyclic & Acyclic 8§I-ffii]rer1rgfe/flggonri;ftjnnic%:gn
Modbus TCP - - "-MTP” R/W Holding Registers . Ethernet Connection
Profibus DP OD-PROFB-IN Cyclic Control Only 10. Fieldbus Gateways
DeviceNet OD-DEVNET-IN Cyclic Control Only 10. Fieldbus Gateways

AjApBuUU0) snqpjlaid
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3. Parameter Configuration for Fieldbus Operation

3.1. Overview

The following parameters are used to configure any fieldbus connection. Refer to the Programming Guide for further information.

Parameters are explained more fully in the Programming Guide.

3.1.1. Parameter P-12: Control Source

The fieldbus interfaces may be used o monitor information from the drive regardless of where the confrol commands originafe.

If it is required to control the drive through the fieldbus interface, the following parameter should be adjusted as shown.

Reference: P-12 Function: Control Source Selection

N T

3 Fieldbus Mode Control via f\/\odbu's RTU or Ethernet using the internal Accel / Decel ramp parameters.
Recommended setting for all fieldbus except CAN.

4 Fieldbus Mode Control via Modbus RTU or Ethernet with Accel / Decel ramps determined by the fieldbus.

7 CAN open Control Control via CAN (RS$485) using the internal Accel / Decel ramp parameters. Recommended setting.

8 CAN open Control Control via CAN (RS485) interface with Accel / Decel ramps updated via CAN.

NOTE When P-12 = 3, 4, 7, or 8 an enable signal must siill be provided af the control terminals, digital input 1.

3.1.2. P-36 Communication Configuration

Reference: P-36 Function: Serial Interface Configuration
Index 1 Function: Address / Node ID

For Modbus RTU: Defines the Node Address
For CAN: Defines the Node ID
For Ethernet: Setting 1 MUST be used

Index 2

‘ Function: Baud Rate

o [bavd kare Lt
Q.6

19.2

384

576

15.2

Modbus RTU.

For Ethernet communication, 115,2kbps must be selected.

125

250

500

W N (O A~ WN =~ 0O

1000

CAN
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Reference: P-63 Function: Modbus RTU Mode Selection

E3 IP20, IP6ONS Minimum: Maximum: 1 Default: O Scaling: 1=1
E3 IP66S

Index 3 ‘ Function: Modbus RTU Communication Loss Detection O
Communication loss protection for Modbus RTU is selected here. For CAN, refer to the Fieldbus Guide for information. _n‘
0 0 Disabled
0O
1 t30 30ms ‘-.r
2 t 100 100ms o (C Siop) -
ri oast dfo
3 + 1000 Is P P g
a4 | 13000 3 5
5 r 30 30ms é.,
6 r 100 100ms c
Ramp to Stop =
7 |r1000 1s 0
8 | r3000 3s %".
9 | 110000 108 5
10 t 30000 30s Trip (Coast Stop) ah
1 t 60000 60s -
12 | 10000 10s |
13 r 30000 30s Ramp to Stop %
14 r 60000 60s o
Parameter P-36 is a compound parameter with multiple indices. The indices are displayed sequentially when accessing the parameter through E
a keypad or separately in Optitools Studio. The data from all indices is stored within the drive memory as a single WORD. When accessing this
value through a fieldbus network, the data format is as follows: o
T
®
1
Q
=18
o
=

Compact 2 Basic

Fieldbus Information: | CAN Index: 20A3h Modbus Register: 191 Format: UINT Units: N/A

Description:

s e

All Modbus RTU telegrams are valid regardless of the desfination address. In this case, communication loss
defection is only activated when no valid Modbus RTU data is present on the network for the time period selected
(o] Standard in P-36 regardless of the intended destination address. This is intended for larger Modbus RTU networks with
several noes where there may be some time delay between Modbus transactions specifically intended for the drive
however fransactions intended for other network devices will be present.

Only Modbus RTU telegrams intended for the specific node address are valid. Communication loss protection will
1 Advanced | ocfivate if no Modbus RTU message intended for the specific drive node address is received within the time limit set
in P-36. This mode is intended for use in small networks and must be used with any other Fieldbus network type

e.g. Modbus TCP, Ethernet/IP.

www.invertekdrives.com Version 1.02 | fieldbus Guide | 7
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4. Modbus RTU

4.1. Overview

Modbus RTU communication is supported using Function Codes 03 Read Holding Registers and 06 Write Single Holding Register.

All internal registers are Holding registers. There are no other register types present within the drive.

Registers 1 to 4 only support Function Code 16 Write multiple Holding Registers.

Modbus RTU communication is enabled by default for Read access.

To control the drive through Modbus RTU, parameter P-12 should be set to 3 or 4. Refer to the programming guide for further

information on the parameter seftings.

When an external Modbus RTU device is used to control the drive, Digital Input 1 acts to provide a local enable / disable signal.

The drive will not operate unless digital input 1 is ON. Additional functions may be assigned to other input ferminals. Refer to the

Installation guide for defails of the digital Input function assignments that are possible.

4.2, Hardware Connection

4.2.1. Optidrive E3 IP20

Optidrive E3 IP20 models have a built in RI45 connector which provides the interface for Modbus RTU connection.

* L 2N |3

Slieleley) |\

F

4.2.2. Optidrive E3 IP66

. B

n Optibus / Remote Keypad / PC Connection
H Optibus / Remote Keypad / PC Connection +

n +24 Volt

_RS485 (Modbus RTU)
1RS485 (Modbus RTUJ

Warning:

This is not an Ethernet connection. Do not connect
directly to an Ethernet port.

Optidrive E3 IP66 models have two RI45 connectors fitted under the terminal cover as shown below. The connectors are parallel

allowing simple connection between multiple drives.

F

8 |
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. B

n 0 Volts

n Optibus / Remote Keypad / PC Connection
H Optibus / Remote Keypad / PC Connection +

n +24 Volt

-R5485 (Modbus RTU)
+RS485 (Modbus RTU)

Warning:

This is not an Ethernet connection. Do not connect
directly to an Ethernet port.

www.invertekdrives.com



4.2.3. Optidrive Compact 2 Basic
Suitable Motor Types

Optidrive Compact 2 Basic drives also include the RI45 connector with the same layout as Optidrive E3 units shown above.
Additionally, the Modbus RTU interface is also present on terminals as follows:

Terminal 7: OV

Terminal 10: Modbus RTU +

Terminal 11: Modbus RTU -

/00000000

== 5 ‘Q}

== —— ]

4.2.4. General

All Invertek drive's support the RS485 3-wire connection method for Modbus RTU according to the network specification. The three
wires are essential to transfer data and maintain common potential between all nodes. For drives that have an RI45 connector an
optional interface connector providing terminals to connect to a Modbus RTU network is available, part number OPT-2-BNTSP-IN.

I Connectiontothe 1I!
i drive throughthe i1
i option i
I OPT-2-BNTSP-IN I

i OPT-2-BNTSP-IN i

I s [
:: |
I PN I
Il 28 3 Il
Il b S I
I & & o [
ii v
:: [eoe| i
I [
I [
I [
L R ==L
Modbus RTU
RS485 Controller
Resps. XXX
RS485- |©
0 Volt / Common
Ground [@f = === === mmmm e e

4.2.5. Control Terminal Connection

- 1

234.

+24V

DIN1
DIN2
DI3/A12 |

}

|1

www.invertekdrives.com

[alalala mn NN S
——— @ {loo =l o
o

©ldo
j mm] [

- Ql- D ri:
=] . o/

O

| | NOTES
Direct connection to the drive | * Use 3 or 4 Conductor Twisted Pair Cable
through the built-in RJ45 port H * RS485+ and RS485- must be twisted pair

i | * Ensure the network taps for the drive
! are kept as short as possible

RJ45 connector pinout 1| * Using Option OPT-2-BNTSP-IN is

I
12345678 I preferred

'l e Terminate the network cable shield at
I the controller only. Do not terminate at
! the drive!

'l ¢ O Volt common must be connected
i across all devices and to reference O Volt

I terminal at the controller
Pin 3 - 0 Volt / Common I

H NLJ snqpow

Pin 7 _ R5485 (Modbus RTU) H o Do not connect the OV Common of the
Pin 8 - RS485+ (Modbus RTU) I network to power ground

Shield

Version 1.02 | Ffieldbus Guide | 9
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4.3. Modbus RTU Configuration Parameter

Refer to section 3. Parameter Configuration for Fieldbus Operation on page 6.

4.4. Modbus RTU Status & Control Holding Registers

Modbus RTU status holding registers are shown in section 11. Control & Status Registers on page 54.
Holding Register 1 - 4 are used for drive control.

Additional Holding registers provide status information which may be read from the drive.

Modbus Master devices differ between different manufacturers and so it may be necessary to review the documentation for the
specific Master device being used to understand the correct addressing method to access Holding Registers, e.g.

= Some devices use zero based addressing

o Inthis case the first Holding Register address is Holding Register O

o Subtract 1 from the Holding Register number shown in the documentation.
= Some devices recognise Holding Registers with a 40000 prefix

o In this case the first Holding Register may be 40000 or 40001

o Add the appropriafe prefix and if necessary, subtract the offset.

4.5. Parameter Access

All User Adjusfable parameters are accessible by Modbus RTU using the corresponding Holding Register. The register number
associated to each parameter is shown in the Programming Guide document along with any specific information about how the value
is scaled or stored.

Parameter values may be read from the drive or written to, depending on the operating mode of the drive — some parameters cannot
be changed whilst the drive is enabled.

4.6. Modbus RTU Indirect Parameter Access

In addition to Direct Access, Indirect Read / Write access to all user adjustable parameters is supported using a simple method as
detailed below. This is achieved using the following two Modbus registers.

4.6.1. Register 44: Drive Parameter Index
This index value will be used by register 45 to carry out parameter read and write function.

If the value is set to a parameter number that does not exist in the drive, an exception response will be received.

4.6.2. Register 45: Drive Parameter Value
When reading this register, the value represents the value of the parameter specified by register 44.
When writing to this register, the value will be written to the drive parameter number specified by register 44.

If the value written to a parameter is outside of the parameter range, an exception response will be received.

4.6.3. Parameter Read Method

To read a parameter, firstly write the parameter number to register 44, then read the value from register 45, e.g. to Read the Value of
P-O1.

= Wiite 1 to Register 44.
® Read the Value of Register 45.

4.6.4. Parameter Write Method

Writing parameter values can be achieved by the same method, however, register 45 is used to write the parameter value after the
parameter number has been selected using Register 44, e.g. to Write a Value of 60.0Hz to parameter P-O1.

= Wiite 1 to Register 44.
= Register 45 will return the present value of P-O1, which can be Read if required.
= Referring to the Programming Guide, apply any scaling necessary

o In this case, 60.0Hz = 3600.

»  Write the scaled value to Register 45. P-O1 now changes to 60.0Hz, or an exception code may be returned.

10 | Fieldbus Guide | Version 1.02 www.invertekdrives.com



5. CAN

5.1. Overview

The CAN communication profile is implemented according to the specification DS301 version 4.02 of CAN in automation
[www.can-cia.de). Specific device profiles such as DS402 are not supported.

CAN communication is enabled by default however to use any control functions parameter P-12 must be sef to 7 or 8. Refer to the
Programming Guide for further Information.

5.2. CAN Communication Configuration Parameter

The CAN communication baud rate can be sef by using parameter P-36. Available baud rates are: 125kbps, 250kbps, 500kbps,
1Mbps. (with default seftings as 500kbps).

The Node ID is set up through drive address parameter P-36 as well with the default value of 1.

5.3. CAN COB-ID
The following default COB-ID and functions are supported:

NMT 000h Network management.
Synchronous message.
h
Sync 080 COB-ID can be configured fo other value.
Emergency 080h + Node address Emergency message.
PDO1 (TX) 180h + Node address Process data object.
PDOT (RX) 200h + Node address PDO1 is pre-mapped and enabled by default.
A do add COB-ID can be configured to other value.
AIOPAIL AN Gl PDO?2 is pre-mapped and disabled by default.
PDO2 (RX) 300h + Node address Transmission mode, COB-ID and mapping can be configured.
SDO (TX) 580h + Node address
SDO channel can be used for drive parometer access.
SDO (RX) 600h + Node address
Guarding and Heartbeat function are supported.
E trol 700h + N
fror Conro QRN CESCREIE COB-ID can be configured to other value.

NOTE

= The SDO channel only supports expedited transmission.

= A maximum of 2 Process Data Objects (PDO) are supported.
o All PDOs are pre-mapped; however, PDO? is disabled by default
o The table below gives the default PDO mapping information.

= Customer configuration (mapping) will NOT be saved during power down. This means that the CAN configuration will restore to
its default condition each time the drive is powered up.

www.invertekdrives.com Version 1.02 | Fieldbus Guide | 11
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5.4. PDO Default Mapping

Objects
[

Mapped
Object

Mapped Function Transmission Type

For information
on the values

1 2000h Unsigned 16 Control word
RX 2 2001h Integer 16 Frequency setpoint 254 Refer to section 17.1.
. id i el Control Registers on
PDOI 3 2003h Unsigned 16 User ramp reference Valid immediately page 54
4 0006h Unsigned 16 Dummy
1 200Ah Unsigned 16 Drive status register
TX 2 200Bh Infeger 16 Motor speed Hz 254 Refer to section 11.1.1.
: Send after receiving Drive Control Word
PDOI 3 200Dh Unsigned 16 Motor current RX PDO 1 PDOO on page 54
4 2010h Integer 16 Drive temperature
1 0006h Unsigned 16 Dummy
RX 2 0006h Unsigned 16 Dummy
254
PDO2 3 0006h Unsigned 16 Dummy
4 0006h Unsigned 16 Dummy
1 2011h Unsigned 16 DC bus voltage
X 2 2012h Unsigned 16 Digital input status 54
PDO2 3 2013h Integer 16 Analog input 1 (%)
4 2014h Integer 16 Analog input 2 (%)

5.5. PDO Transmission Type

Various fransmission modes can be selected for each PDO. For RX PDO, the following modes are supported:

The received data will be transferred to the drive active control register when the next sync

0

- 240

254,255

Synchronous

Asynchronous

message is

For TX PDO, the following modes are supported:

1-240

0

254
255

Acyclic synchron

Cyclic synchronous

Asynchronous

Asynchronous

ous

5.6. CAN Specific Object Table

received.

The received data will be transferred to the drive active control register immediately without delay.

TX PDO will only be sent out if the PDO data has changed and PDO will be transmitted on
reception of SYNC object.

TX PDO will be transmitted synchronously and cyclically. The fransmission type indicates the

number of SYNC object that are.
TX PDO will only be transferred once corresponding RX PDO has been received.
TX PDO will only be transferred anytime if PDO data value has changed.

Default Value

1000h 0 Device Type RO U32 N 0
1001h 0 Error Register RO us N 0
1002h 0 Manufacturer Status Register RO ule N 0
1005h 0 COB-ID Sync RW U3z N 00000080h
1008h 0 Manufacturer Device Name RO String N ODE3
100%h 0 Manufacturer Hardware Version RO String N XXX
100Ah 0 Manufacturer Software Version RO String N XXX
100Ch 0 Guard Time (1ms) RW ule N 0
100Dh 0 Lifetime Factor RW us N 0
1014h 0 COB-ID EMCY RW u32 N 00000080h+Node 1D
1015h 0 Inhibit Time Emergency {100us) RW ulo N 0

12 |
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1016h Consumer Heartbeat Time No. of entries N
Consumer Heartbeat Master Node & Time RW u32 N 0

1017h 0 Producer Heartbeat Time (1ms) RW Uié N 0

0 Identity Object No. Of entries RO us N 4

1 Vendor ID RO u32 N 0xO000031A
1018h 2 Product Code RO u32 N Drive Dependent

3 Revision Number RO U32 N XXX

4 Serial Number RO u32 N Drive Dependent

0 SDO Parameter No. Of entries RO us N 2
1200h 1 COB-ID Client -> Server (RX) RO U3z N 00000600h+Node 1D

2 COB-ID Server -> Client (TX) RO u32 N 00000580h+Node ID

0 RXPDO1 comms param. no. of entries RO us N 2
1400h 1 RXPDO1 COB-ID RW U3z N 40000200h+Node ID

2 RX PDO transmission type RW us2 N 254

0 RX PDO2 comms param. no. of entries RO us N 2
1401h ] RX PDO2 COB-ID RW us2 N C0000300h+Node ID

2 RX PDO2 transmission type RW us N 0

0 RXPDO1 1 mapping / no. of entries RW us N 4

1 RXPDO1 1st mapped object RW U32 N 20000010h
1600h 2 RXPDO1 2nd mapped object RW U32 N 20010010h

3 RXPDO1 3rd mapped object RW u32 N 20030010h

4 RX PDO1 4th mapped object RW U32 N 00060010h

0 RXPDO2 1 mapping / no. of entries RW us N 4

1 RXPDO2 1st mapped object RW u32 N 00060010h
1601h 2 RX PDO2 2nd mapped obiject RW u32 N 00060010h

3 RX PDO2 3rd mapped object RW u32 N 00060010h

4 RX PDO2 4th mapped object RW u32 N 00060010h

0 TXPDO1 comms parameter number of entries RO us N 3

| TXPDO1 COB-ID RW U32 N 40000180h+Node ID
18000 2 TXPDOT transmission type RW us N 254 O

3 TXPDOT Inhibit time (100ps) RW ulo N 0 >

0] TX PDO2 comms param no. of entries RO us N 3 z

] TXPDO2 COB-ID RW U32 N C0000280h+Node ID
80rh 2 TX PDO2 transmission type RW us N 0

3 TX PDO2 Inhibit ime (100ps) RW uié N 0

0 TXPDO1 mapping / no. of entries RW us N 4

1 TXPDOT 1st mapped object RW U32 N 200A0010h
1TAOOh 2 TXPDO1 2nd mapped object RW u32 N 200B0O010h

3 TXPDO1 3rd mapped object RW U32 N 200D0010h

4 TXPDO1 4th mapped object RW U32 N 20100010h

0 TX PDO2 mapping / no. of entries RW us N 4

1 TX PDO2 1st mopped object RW U32 N 20110010h
1AOTh 2 TX PDO2 2nd mapped object RW U32 N 20120010h

3 TX PDO2 3rd mapped object RW U32 N 20130010h

4 TX PDO2 4th mapped object RW u32 N 20140010h

5.7. Parameter Access

All user adjustable parameters are accessible through the CAN communication interface. The Programming Guide document provides
the Index for each parameter along with any scaling or information how the data for each parameter is stored.

5.8. Additional Status Indices

Further additional status Indices are present in the drive. These are described in section 11. Control & Status Registers on page 54.

www.invertekdrives.com Version 1.02 | Fieldbus Guide | 13
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6. Ethernet Connection

6.1. Available Interface Options

Ethernet interfaces are optionally available for Optidrive E3 and Optidrive Compact 2 products which support either Ethernet/IP

protocol or Modbus TCP protocol. Part numbers for these interfaces are shown in the table below. The correct interface should be

selected according to the drive type.

Drive Famil Interf T Ethernet/IP Interface Modbus TCP Interface
rv mily ntertace Type Model Code Model Code

Optidrive E3 1P20 External Option OPT-2-ETHEG-IN
Optidrive E3 IP66 Internal Option Drive Model Code + “-EIP"
Optidrive Compact 2 Plug in Option OPT-2-ETHIG-IN

6.2. External Interface
6.2.1. Layout

ERROR LED Indicator

/O\  /O\

COMMU Q ERROR

COMM LED Indicator ——— |

OPT-3-MTPEG-IN
Drive Model Code + “-MTP*
OPT-2-MTPEG-IN

Serial Port D1

)

Serial Port D2

=i

Module Status LED \

Network Status LED \

— n

| P1 Ethernet P2

D'Im

-~

/ Ground Tab
/ E'hernet Port P2

6.2.2, Labelling

There are two labels:

Top Label'  —

Ethernet Port P1

VANV,

/O\ , [O\

COMMQ Q ERROR

ETHEENET F3

ﬁﬁlﬁllrul‘lilli‘fi‘li] [T

=)

Provides the MAC ID for the module

Side Label: /

IIIIIIIIIIIIIICI%I

Serial Ma: 11131000110
OPC-2-ETHIG-IN

FI0ENE

e

Provides, the model code and
serial number data

— n

P1 Ethernet P2

14 | Ffieldbus Guide | Version 1.02

v

VANV

www.invertekdrives.com



6.2.3. Mechanical Installation
» The Ethernet IP interface is intended for mounting inside a control cabinet adjacent to the drive.
® The unit should be mounted in a vertical position only, on a flat, flame resistant, vibration free mounting.

= The unit must be installed in a pollution degree 1 or 2 environment only.

Use the module as a template to mark the locations for drilling the mounting screws.

Drill and tap the holes as required.

Secure the unit to the backplate using suitable screws, 1Nm.

C—»
D

RVASA [O\

rCOMM() () ERROR A
D1

=)
BEE

P1 Ethernet P2

el

www.invertekdrives.com Version 1.02 | Ffieldbus Guide | 15
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6.2.4. Electrical Installation
WARNING! Do not connect Ethernet devices to ports D1 or D2. They may be damaged!
Power supply to the module is provided from the connected drive via the RI45 connection.

WARNING! Do not use cross over cables! Cables must be pin to pin connected!

1 s e s

LWL L2IN 3

WARNING!
One device only on this port!
= External Keypad

QD

= Optistick Smart WARNING!

= PC Connection Kit One Drive only on this port!

No additional network connection No additional network connection

Max cable length: 25 metres Max cable length: 3 metres 203 " o

o/ L_LJ

y,

) " (@ 000)

Ethernet Network

Ground tab - Observe the recommended grounding procedure for the fieldbus network and if necessary, connect this tab to ground
where required.

6.3. Internal Interface for IP66 Drives

6.3.1. Layout - Internal Interface

| lOIOI: Dual serial ports.
WARNING! Do not connect Ethernet devices here!

These ports are for external serial connection of
remote keypad and PC connection only!

\ Port P1: Primary Ethernet port
\ Port P2: Secondary Ethernet Port

6.3.2. Labelling - Internal Interface
The MAC address of the device is shown below the ports.
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6.4. Optional Interface for Compact 2 Basic Drives

6.4.1. Installation

The Ethernet/IP interface is mounted underneath the control pod.

= Remove the control pod as described in the Compact 2 installation guide.

= |ocate the Ethernet/IP interface in the slot below the control pod.

= Refit the control pod.

6.4.2. Layout

L— MAC Address shown here

|

174 P1: Primary Ethernet Port

P2: Secondary Ethernet Port

WARNING! Do not connec

6.5. Drive Parameter Settings

6.5.1. Overview

t Ethernet cables to the

RJ45 port on the control Pod!

The following parameter settings are required in the drive. For further description of the drive parameters, refer to the drive user guide.

Drive Type Optidrive E3 (ODE-3-...)

Parameter
Drive Address
Modbus RTU Baud Rate
Modbus RTU Data Format
Communication Loss Reaction

Command Source Selection

www.invertekdrives.com

P-36 Index 1
P-36 Index 2
N/A
P-36 Index 3
P-12

1
115.2kbps
N-1
As required

Select for Fieldbus Control if control of the drive operation is required

Version 1.02 | Fieldbus Guide | 17
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7. Internal Webserver

7.1. Overview
A web server interface is present in all Ethernet based fieldbus interfaces and can be accessed using the IP address or host name.
= Default IP address: 192.168.1.253.

® Hostname: OPCxxxxxxxxxx, where xxxxxxxxxx = ‘PR ID" value shown on the top product label as described in section 6.2.2.
labelling on page 14 or 6.3.2. labelling - Internal Interface on page 16.

The IP address and Host Name may be reconfigured by the user via the Web Server or Ethernet/IP Class OxF4.
7.2, Default Login

To access to the web server:
= Open a web browser on your connected PC.
= Enfer the module IP address in the address bar.
= Default admin login details:

o Username: Admin

® Password: Serial Number of the module (see product label as described in section 6.2.2. labelling on page 14 or 6.3.2.
labelling - Internal Interface on page 16.)

7.3. Web Server Contents

The web server contains /7 pages as described below.

7.3.1. System

Information about the Module and Primary Protocol is displayed. This information is Read Only.

LOGOUT [FREBOOT OPC-2-ETHIG-IN

Admin SYSTEM CONFIGURATION
® System Module
® OPC-2-ETHIG-IN
Users
Serial Number 62166606001
@ Network Hardware Version 0411
s Firmware Version V202 R001 50183
@& DiagLink
MAC Address 70:B3:D5:93:90:99
@ Network 2
Primary Protocol
@ DiagLink
EtherNet/IP
@ Modbus Version 002.001
Vendor 1D 1391
Product Code 1
Copyright 2020 =
Copyright 2019 Devicelype 4
Invertek Drives Ltd Protocol Serial Number 2720399361
All Rights Reserved
Drive

Awaiting Data from Drive

7.3.2. Users

Admin USER CONFIGURATION
Login Password Webserver File System Access
® Permissions Permissions Status
System
Admin 62166606001 Admin Admin
@ Users
None v None v Enabled v
@ Network
&
DiagLink
@ Network
@ DiagLink
@ Modbus

Copyright 2020
Copyright 2019
Invertek Drives Ltd
All Rights Reserved

Information about user's accounts is displayed.
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7.3.3. Network (IP Address and Network Settings)

Information about network adapter configuration is displayed.

Admin NETWORK INTERFACE CONFIGURATION
Default Value Saved Value New Value
® System C(;r;ggélration Fixed Fixed & .
@ Users DNSEnable Disabled Disabled ’
Disabled v
@ Network 1P Address 192.168.001.253 192.168.001.253 102.168.001.253
e DiagLink Network Mask 255.255.255.000 255.255.255.000 255.255.255.000
@ Network Gateway Address 192.168.001.200 192.168.001.200 192.168.001.200
@ DiaglLink Name Server 000.000.000.000 000.000.000.000 oo bt G0
@ Modbus Name Server 2 000.000.000.000 000.000.000.000 000.000.000.000
SNTP Server 000.000.000.000 000.000.000.000 000.000.000.000
Copyright 2020 Domain Name

Copyright 2019
Invertek Drives Ltd

All Rights Reserved Host Name FB_NO_CFG FB_NO_CFG

FB_NO_CFG

RESET TO DEFAULTS APPLY NEW VALUES RESET NEW VALUES

7.3.4. Diaglink (Ethernet Configuration Message)

Information about the serial communication settings to the drive are displayed.

Admin DIAGNOSTICS LINK CONFIGURATION
Ethernet Configuration Message
hi fig g

@ system Default Value Saved Value New Value
@ Users Drive Address 1 1
s R b Repeat Period (ms) 1000 1000

etworl
® Disglink
@ Network
@ DiagLink
@ Modbus

7.3.5. Network (Ethernet Network Statistics)

Statistic information about the ethernet connections is displayed.

Admin STATISTICS: NETWORK
Socket  State Local Port  Timer Remote Address Remote
Type Port

® System L
upp 69

@ Users Tcp ESTABLISHED 80 120 192.168.1.200 52382
Tcp LISTEN 80 0 - 0

@ Network
upp 137

@ Diaglink Tcp LISTEN 80 0 0

® Tcp LISTEN 80 0 0

Network Tcp LISTEN 80 0 0

@ D|ag|_|nk TCcp LISTEN 80 0 0
upp 47850

@® Modbus Tcp LISTEN 21 0 - 0
upp - 44818
uop P 2222

Copyright 2020

Copyright 2019 Tcp ESTABLISHED 44818 2 192.168.1.4 60442

Invertek Drives Ltd

ATt Py Tcp LISTEN 44818 0 0
Tcp LISTEN 44818 0 0
Tcp LISTEN 44818 0 0
Tcp LISTEN 44818 0 0

www.invertekdrives.com
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7.4. Changing the IP Address

Go to Network settings screen:

LOGOUT FREBOOT OPC-2-ETHIG-IN

NETWORK INTERFACE CONFIGURATION

Admin

System
Users
Network
DiagLink
Network

DiagLink

® ® ® ® ® ® ©

Modbus

Copyright 2020
Copyright 2019
Invertek Drives Ltd
Al Rights Reserved

Configuration
Method
DNSEnable

1P Address
Network Mask
Gateway Address
Name Server
Name Server 2
SNTP Server
Domain Name

Host Name

RESET TO DEFAULTS

Default Value

Fixed

Disabled

192.168.001.253

255.255.255.000

192.168.001.200

000.000.000.000

000.000.000.000

000.000.000.000

'FB_NO_CFG'

Saved Value

Fixed

Disabled

192.168.001.253

255.255.255.000

192.168.001.200

000.000.000.000

000.000.000.000

000.000.000.000

'FB_NO_CFG'

APPLY NEW VALUES

New Value
Fixed v
Disabled v

192.168.001.253

255.255.255.000

192.168.001.200

000.000.000.000

000.000.000.000

000.000.000.000

FB_NO_CFG

RESET NEW VALUES

The IP address can be assigned to the module manually by the User (Fixed or Stafic IP Address) or automatically by the DHCP Server.
The default configuration method is Fixed IP address.

7.4.1. Automatically (DHCP) Assigned IP Address

To automatically (DHCP) assign an IP address o the module please select DHCP mode in the Configuration Method and
confirm changes by clicking APPLY NEW VALUES.

NOTE A power cycle is necessary after changing the network seftings. Please click REBOOT button at the top left corner or power
cycle the modulel

LOGOUT FREBOOT OPC-2-ETHIG-IN

NETWORK INTERFACE CONFIGURATION

Admin

System
Users
Network
DiagLink
Network

DiagLink

® ® ® ® ® © ©

Modbus

Copyright 2020
Copyright 2019
Invertek Drives Ltd
Al Rights Reserved

Configuration

DNSEnable

1P Address

Network Mask

Gateway Address

Name Server

Name Server 2

SNTP Server

Domain Name

Host Name

RESET TO DEFAULTS

Default Value

Fixed

Disabled

192.168.001.253

255.255.255.000

192.168.001.200

000.000.000.000

000.000.000.000

000.000.000.000

'FB_NO_CFG'

Saved Value

Fixed

Disabled

192.168.001.253

255.255.255.000

192.168.001.200

000.000.000.000

000.000.000.000

000.000.000.000

'FB_NO_CFG'

APPLY NEW VALUES
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New Value
DHCP v
Disabled ¥

192.168.001.253
255.255.255.000
192.168.001.200
000.000.000.000
000.000.000.000

000.000.000.000

FB_NO_CFG

RESET NEW VALUES

www.invertekdrives.com



7.4.2. Manually Assigned IP Address

To manually set up the module IP address, please select Fixed mode in the Configuration Method, type new values in required
fields in column New Value as shown below and confirm changes by clicking APPLY NEW VALUES.

NOTE A power cycle is necessary after changing the network settings. Please click REBOOT button at the top left corner or power
cycle the modulel

LOGOUT FREBOOT OPC-2-ETHIG-I

Admin

System
Users

Network

Network

®

)

€]

@ Diaglink
@

@ Diaglink
@

Modbus

Copyright 2020
Copyright 2019
Invertek Drives Ltd
Al Rights Reserved

NETWORK INTERFACE CONFIGURATION

Configuration

DNSEnable

1P Address

Network Mask

Gateway Address

Name Server

Name Server 2

SNTP Server

Domain Name

Host Name

RESET TO DEFAULTS

Default Value

Fixed

Disabled

192.168.001.253

255.255.255.000

192.168.001.200

000.000.000.000

000.000.000.000

000.000.000.000

'FB_NO_CFG'

Saved Value

Fixed

Disabled

192.168.001.253

255.255.255.000

192.168.001.200

000.000.000.000

000.000.000.000

000.000.000.000

'FB_NO_CFG'

APPLY NEW VALUES

New Value
Fixed 5
Disabled »

192.168.001.010
255.255.255.000
192.168.001.200
000.000.000.000
000.000.000.000

000.000.000.000

FB_NO_CFG

RESET NEW VALUES

7.5. Creating an Additional User Account for Limited Access

Itis possible to change admin password and create second User with its own login, password, permissions, and limited access if
required. To create new user, you need to add new login details (login and password) and defined the access levels (permissions) for
this user.

LOGOUT | REBOOT OPC-2-ETHIG-IN

Admin USER CONFIGURATION
Login Password Webserver File System Access
Permissions Permissions Status
® System
Admin 62166606001 Admiy A
@ Users
User1 Password User RO v User RO v Enabled
& Network
i RESET TO DEFAULTS APPLY NEW VALUES RESET NEW VALUES
© Diaglink RN
@ Network
@ Diaglink
@ Modbus

User with permissions like above, will have a limited access to the module data and setfings as shown below.

LOGOUT OPC-2-ETHIG-IN

SYSTEM CONFIGURATION

Userl

® system
@ users

Copyright 2020
Copyright 2019
Invertek Drives Ltd
All Rights Reserved

Module

OPC-2-ETHIG-IN
Serial Number

Hardware Version
Firmware Version

MAC Address

Primary Protocol

EtherNet/IP
Version
Vendor ID
Product Code
Device Type

Protocol Serial Number

Drive

Awaiting Data from Drive

62166606001
0411
V202 R001 S0183

70:B3:D5:93:90:99

002.001
1391

1

a1
2720399361

J9AI3SIM [PUIBU|

N

NOTE Default user account is still valid in addition to the second user account!
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8. Ethernet/IP Communication

8.1. Overview

The Ethernet/IP interface is a CIP Modbus Translator Device (CIP Type 29) providing access to a virtual Modbus device (CIP Type
28h) defined according to CIP Volume 7 specification.

8.2. Operation

comm (O O ErrOR

Modbus RTU Network

P1 Ethernet P2

Ethernet IP Network

Messages are not sent to the Ethernet Interface, rather they are sent to the drive through the interface. The interface provides a
translation from the Ethemet/IP network to the Modbus sub network and therefore to the drive. In order for this to operate successfully,
the PLC needs to send the message along with the necessary routing information. This procedure is detailed in the following sections.

8.3. Usage Requirement

= To fully use the functionality of the Ethernet/IP Modbus translator requires a compatible Network Master device that supports use
with a Modbus Translator Device (CIP Type 29) defined according to CIP Specification.
o Alernatively, the device may be support as a Generic CIP Bridge Device which supports cyclic communication only.
o Consult your PLC / Control Device vendor to defermine compatibility.

= When using the device to control the drive it is necessary to ensure that the amount of data and frequency of data exchange does
not exceed the amount of data which can be successfully exchanged on the Modbus sub-network within the permitted fime.
o Recommended minimum RPl is 100ms.
o When Acyclic telegrams are exchanged, Cyclic telegrams should be paused.

= Whilst the Optitools Studio PC software supports communication through the Ethernet network for device commissioning, it is not

recommended fo use this confinuously during operation of the drive as the additional communication load may exceed the limit
resulting in loss of Cyclic communication.
o In this case, connect the PC software to the drive serial port using the USB / RS485 adaptor.
= Use port D1 or D2 of the external Ethernet adaptor.
= Use port D1 or D2 of the Compact 2 Ethernet adaptor.
= Use one of the available ports labelled “1OIOI".
o Do not connect via Ethernet if data logging is required.
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8.4. Operation

Cyclic control and monitoring of the drive is achieved by a Class 1 connection to the mapped Modbus PDI and PDO parameters.
This can be achieved using one of the following methods.

8.4.1. Configuration

The interface supports the following Ethernet/IP classes:
= 0xOl Idenfity

= Ox02 Message Router

= 0x06 Connection manager

= Ox45 Modbus Serial

= OxF4 Port

= OxF5TCP/IP

= OxF6 Ethernet Link

8.4.2. IP Address

The default IP address is 192.168.1.253, Subnet Mask 255.255.255.0

IP configuration can be changed using:

= The TCP/IP Class OxF5. Values will not be applied unfil an Identity Class OxO1 reset is executed

® Via the internal webserver interface. Please refer to section /4. Changing the IP Address on page 20 for more information..

8.5. Process Data Exchange (cyclic communication)

For simple connection and control it is recommended to use the 4-word input, 4-word output process data exchange to allow control
and monitoring of the drive.

In this case the 4 Control Words transferred to the drive correspond to Modbus Register addresses 1 — 4. Refer to section 11.1.
Control Registers on page 54 for further information.

The 4 Status Words returned from the drive correspond to Modbus Registers 6 — 9. Refer to section 11.2. Standard Status Registers on
page 55 for further information.

An optional Extended Status Information is also possible and defined within the EDS file which supports 16 Words of Status
information. Refer to section 11.3. Extended Status Registers on page 56 for further information.

8.6. Configuring the Scanner

This section explains how to configure a communication exchange between the drive with Ethernet/IP interface (built-in or external
one) and compatible controller with Ethernet/IP.

8.6.1. EDS File
EDS files are available from the Invertek website, www.invertekdrives.com/variable-frequency-drives/ options/communication-interfaces.

Multiple EDS files are included to support a variety of Master network devices, e.g., Rockwell Automation, Codesys. The EDS files
contain the necessary path information to establish a connection as described below in further detail and may be used directly with
compatible master systems.

8.6.1.1. OPT-2-ETHEG-IN and Compact 2 Ethernet/IP

OPC-2-ETIG-IN V2 .xx EDS file is dedicated for use with standalone Ethernet/IP Interface (OPT-2-ETHEG-IN) and the Compact 2
Ethernet/IP interface.

8.6.1.2. ODE-3 IP66 Outdoor with built-in Ethernet/IP interface
OPT-3-ETIG-IN V2.xx EDS file is dedicated for use with Optidrive E3 IP66 Outdoor with buili-in Ethernet/IP interface.

www.invertekdrives.com Version 1.02 | Fieldbus Guide | 23
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8.6.2. Installing EDS files using Allen Bradley (Rockwell) Studio 5000 Logix Design

Step 1.

Open the EDS Hardware Installation Tool from Tools Tab

Tools Window Help

Options...
Security »

&) Documentation Languages...

Import >
Export 4

|£ EDS Hardware Installation Tool

Motion »

Plug-In Manager...

Custom Tools...

[Ef ControlFLASH
§) Compare Tool

Step 3.
Select 'Register EDS file(s)" option

Step 2.
Starting the EDS Wizard

Rockwell Automation's EDS Wizard X

Welcome to Rockwell Automation's EDS
Wizard

The EDS Wizard allows you to:
-register EDSbased devices.

-unregister a device.
- change the graphic images associated with a device.
- create an EDS fil from an unknown device.

S file(s) stored

== To continue click Next

Cancel

Step 4.
Select 'Register a directory of EDS files’

Rockwell Automation's EDS Wizard

lions
What task do you want to complete?

& Regster an EDS fies) '
This option will add a device(s) to our database |

" Unregister a device.
This option will remove a device that has been registered by an EDS fil from
our database.

 Create an EDS file.
ﬁ This option creates a new EDS file that allows our software to recogrize your
device

the EDS filefs) stored in the device,

Rockwell Automation's EDS Wizard X

Registration
Electronic Data Sheet fie(s) will be added to your system for use in Rockwell Automation applications.

 Register a single file
@ Register a directory of EDS files I™ Look in subfolders

In folder:
[ Browse

* Fthere is an icon file (ico) with the same name as the fil(s) you are registering
then this image wil be associated with the device.

To perform an installation test on the file(s). click Next

<Back Net> |  Cancel <Back Next > Cancel
Step 5. Step 6.
lect folder ' files f kwell fi il llati |
Select folder 'EDS files for Rockwe Contirm EDS File Installation Test Result
Rockwell Automation's EDS Wizard X
Browse for Folder X
EDS File Installation Test Results
This test evaluates each EDS file for emrors in the EDS file. This test does not guarantee EDS file validiy. ﬂ
=13 Installation Test Results
E D:\Documents\Config Data\OPxy-ETHEG-IN V2.64\EDS files for Rockwel\OPC-2-ETHIG-IN_V2.64 Allen Bradley Compatible Cor
v This PC A [#] D:\Documents\Config Data\OPxy-ETHEG-IN V2.64\EDS files for RockwelNOPT-3-ETHIG-IN_V2.64 Alen Bradley Compatible Cor
> < Downloads
> [ Desktop
> Jl 30 Objects

24 |

v @ Documents
v Config Data
v OPx-y-ETHEG-IN V2.64

EDS files for CodeSys
EDS files for Rockwell
> STUDIO 5000
> D Music v

[Cox ]| cancel

Fieldbus Guide | Version 1.02

View file...

Cancel
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Step 7. Step 8.
Confirm the Graphic Images Confirm the Final Task Summary

Rockwell Automation’s EDS Wizard X

Rockwell Automation's EDS Wizard X
e facomi i3 - : : Final Task Summary
You can change the graphic image that is associated with a device. Thisis a eview of the task you want to Complete
Product Types

_Gengeicon.. | % Vendor Spectic Type

OPC-2-ETHIGAN
OPT-3ETHIGIN

Of
OPT-3-ETHIGAN

<Back <Back Next > Cancel

Step 9.
Finish the EDS Wizard

Rockwell Automation’s EDS Wizard P

You have successfuly completed the EDS Wizard.
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8.6.3. Setting up the communication between the Rockwell Master and the Drive with Ethernet/IP Interface

8.6.3.1. Invertek’s Standard Telegram (4 Words In / 4 Words Out)

8.6.3.1.1. For use with OPT-2-ETHEG-IN (ODE-3 IP20 & IP66 Outdoor without Ethernet/IP interface) &
OPT-2-ETHIG-IN plug in option for Compact 2

Step 1.

Add the New Module to the Ethernet/IP network
Click the right button on the Ethernet (under the |/O
Configuration) and add the New Module

Controller Organizer nl

(23 Controller ODE3_Controller_Ethernet/P
(23 Tasks
(X3 Motion Groups
(23 Add-On Instructions
(1 Data Types
(33 Trends
M., Logical Model
=-E31/0 Configuration
=-E3 PointlO
(@@ [0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP
-£5 Embedded 1/0
‘ [1] Embedded Discrete_|O
(1 Expansion /0, 0 Modules

-4 Bl w
@vlﬁ— New Module... i
Import Module...
Discover Modules...
2 Paste Ctrl+V
BusSze || properties Alt+Enter
Print >
< >

[E= Controller Organizer T, Logical Organizer

Step 3.

Assign the device Name and the IP Address to the Drive

(Default IP Address of the module is 192.168.1.253)

Step 2.

Search for Invertek devices in the

Catalog View

Select the OPC-2-ETHIG-IN device from the list

Select Module Type

Catalog  Module Discovery | Favortes

[Invertek Clear Filters

| Hide Filters &
2 Module Type Category Fiters A Modue Type Vendor Fiters A
M Anaog [ Advanced Energy Industres, Inc.
& CIP Modbus Translator B Disight
& Commurication B EndresseHauser
M Commurications v|& FaNUC CORPORATION v
& > < >
Catalog Number Description Vendor Category
(OPC-2-ETHIG-IN OPC-2-ETHIGN Invertek Drives Ltd CIP Modbus Transl|
OPT-3ETHIGIN OPT-3ETHIGIN Invetek Drives Lid CIP Modbus Trans|
< X
26 532 Module Types Found | Addto Favorites
[] Close on Create Create Close Help
Step 4.

Click the ‘Change..." button in the

Module Definition

%1 New Module 7 New Module x
[ Genem®  General — [Geea  General
Connection Connection®
et e N S 2ETIGN B k. Type: OPC2ETHIGIN OPC2ETHIGIN
Port Configuration Vendor: Invertek Drives Ltd Port Corfiguration® Vendor: Invertek Drives Ltd
Parert Local Parent Local
N [ ] Ehenaes tane i
Desciton OPivate Network: ~ 152168.1 2 el e oo 182168.1. =
O Aess T Orp At [ ——
O Host Name: O Host Name:
Modue Definition Module Definition
Revision: 200 Revision: 2001
Bectronic Keying. Compatie Modde Bectronic Keying Compatie Modie
Comnectons Standard Telogram Connections 0DE3 Extended Teiegram
Status: Creating ok Cancel | | Heb Status: Creating 0K | [ Cancel | | Hep
Step 5. Step 6.
Change the data type Select INT data type from the drop list
Click the left button on the SINT field under the Size Tab
® ' Module Definition X ® ' Module Definition* X
Revision: |2 v| ‘5‘ Revision: 2 a2 %
Electronic Keying: iConpatble Module v Electronic Keying: Compatible Module v
Connections: Connections:
Name Size Name Size
Input: 8 Input: 8 |SINT
Standard Telegram SINT Standard Telegram v
Output: 8 Output: 8
SINT
INT
DINT
REAL
| [ T
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Step 7.

Confirm INT as the selected data type

57 Module Definition* X
Revision:
Electronic Keying: ‘f" Module v
Connections:
Name Size
Input: 4
Standard Telegram
Output: 4
[ok || cancel || hHep |

Step 9.

Close the Select Module Type Window

Select Module Type

Catalog  Module Discovery ~ Favortes

[invertek ]

[ AC Drive Device

& Angog

[ CIP Modbus Translator
%]

<

4 Modue Type Category Fiters A

Communication v

2 Modie Type Vendor Fiters A
[ Advanced Energy Industres, Inc.

I Darfoss

I Dialight

[ EndresssHauser v
<

Catalog Number

OPC-2-ETHIGIN
OPT-3-ETHIG-IN

OPT-3-ETHIG-IN

Vendor Category
Invertek bus Translator
5. CIP Modbus Translator

>

2 of 538 Module Types Found

[ Close on Create

Addto Favorites

e

Step 8.
(Optional) Adjust the RPI time in the Connection tab

Click OK button to save your settings

7 New Module

Port Configuration”
Home, (ms) EtherletP LELATIE
Standard Telegram_ 100.0 -£{[50.0 - 750.0 Unicast Cyclic
inhibit Modue
[wajor
Mode Fault
ek Ot | Cancel Heb |

Step 10.
OPC-2-ETHIG-IN device will be added to the project

Controller Organizer

-5 Controller ODE3_Controller_Ethernet!P
! Controller Tags
... Controller Fault Handler
*..[23 Power-Up Handler
(23 Tasks
(23 Motion Groups
(23 Add-On Instructions
(-3 Data Types
(3 Trends
M., Logical Model
=-E31/0 Configuration
(-89 PointlO

-5 Embedded I/0
L ‘ [1] Embedded Discrete_|O
i (23 Expansion 1/0, 0 Modules
)-&5 Ethernet

o JOPC-2-ETHIG-IN ODE3

- @B1[0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP

(0 1769-L16ER-BB1B ODE3_Controller_EthernetlP

>
[t= Controller Organizer i, Logical Organizer
Step 11.
Drive tags created in the Controller Tags Window
Controller Organizer v B X Scope: ’EODEB_CommIIer v‘ Show: IM Tags "HV‘
=} EI Controller ODE3_Controller_EthernetIP Name =z[ [Value « [ Force Mask <[ Style Data Type Description
2} Controller Tags ot e D
(3 Controller Fault Handler e ) i
(3 Power-Up Handler T = i o
] e e _Di...
= h:fmon A ey ol _056FOPC_2_ET...
T }—ODE‘ifI,CnmemnFaM 0 gecima: :aoou. Connection Status
-63 Data Types ;1. f--a} {...}Decimal INT[4]
38 Trends 0 Decimal INT Status Word & Error Code
Y, Logical Model 0 Decimal INT Output Frequency
£-E31/0 Configuration 0 Decimal INT Motor Current
€3 Pointl0 0 Decimal INT Motor Torque
{0 [0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP {---1 {---1 _056F-OPC_2_ET...
£-£3 Embedded 1/0 0. et {---}|Decimal INTI4]
& [1] Embedded Discrete 10 -+ ODE3:0.Data[0] 0 Decimal INT Control Word
(3 Expansion 1/0, 0 Modules + ODE3.0.Data[1] 0 Decimal INT Frequency Setpoint
-5 Ethernet + ODE30.Data[2] 0 Decimal INT PID Setpoint/ Analog Output Setpoint
([ 1769-L16ER-BB1B ODE3_Controller_EthernetlP [+ ODE3:0.Data[3] 0 Decimal INT Fieldbus Ramp Time
4P OPC-2-ETHIG-IN ODE3
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8.6.3.1.2. For use with ODE-3 IP66 Outdoor drives with built-in Ethernet/IP interface (Drive model code +“EiP*).

Step 1. Step 2.

Add the New Module fo the Ethernet/IP network Search for Invertek devices in the Catalog View
Click the right button on the Ethernet (under the |/O Select the OPT-3-ETHIG-IN device from the list
Configuration) and add the New Module

Controller Organizer :I
Select Module Type
-2 Controller ODE3_Controller_Ethernet|P
(3 Tasks Catalog  Module Discovery Favorites
(23 Motion Groups
(23 Add-On Instructions [invertek Clear Filters | [Hide Filters #
(7] Data Types
&8 Trends B Module Type Category Fiters A Module Type Vendor Fiters A
Th, Logical Model [ AC Drive Device [ Advanced Energy Industies, Inc.
g 2 i M Analog Darfoss
-E31/0 Configuration [ CIP Modbus Transiator & Dalght
=83 PointlO M Communication v | Endress+Hauser v
[0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP < > < B
&5 Embedded I/0 e = e =
@ [1] Embedded Discrete_I0 g . 2 e
& X OPC2ETHIGN OPC-2ETHIGN Invertek Drives ... CIP Modbus Translator
o Expansion /0, 0 Modules OPT-3ETHIGIN OPT-3-ETHIG-IN Invertek Drives ... CIP Modbus Translator
=] w 1
New Module...
o @ 11’? e
Import Module...
Discover Modules... < 2
£ Paste CrleV 2 0f 538 Module Types Found Addto Favorites |
BusSze || properties Alt+Enter [ Close on Creste [ Creste | [ Close | [ Hebp |
Print »
< >

[t= Controller Organizer iy, Logical Organizer

Step 3. Step 4.
Assign the device Name and the IP Address to the Drive Click the ‘Change..." button in the Module Definition.

(Default IP Address of the module is 192.168.1.253)

%1 New Module x 1 New Module x
Genera General e
Connection Cannecton
Modue o Mode o
o Tipe OPT3ETHIGIN OPT3ETHIGIN e i Tipe: OPT-3ETHIGIN OPT-3ETHIGIN
Por Confguration Vendor: etk Drves td Port Configuraton Vender Invertk Dives Ltd
Parert Local Parent Local
L R L Name s
Prv 1921681 = 192:168.1
Descrpton: Ofuicie R | Descrpton: [Standard Teegram e
@ 1P Address: [ s = = ] @ P Address: 192 168 . 1 253
O Host Name: O Host Name:
Modde Defition Vodde Defrton
Revison 200 Reviion: 20m
Bectroric Keying: Compatie Modde: Bectroric Keying Campatiie Modde
Comnectons Standard Telegram Connectons Standard Telegram
e |
Status: Creating Concel | | Hep | Status: Creating [ o [ Cancal | [ Hep

Step 5. Step 6.
Change the data type Select INT dafa type from the drop list

Click the left button on the SINT field under the Size Tab

# ' Module Definition X ® ' Module Definition* X
Revision: 12 v‘ if; Revision: 2 | %
Blectronic Keying: iCorrpatble Module v El ic Keying: C ible Module v
Connections: Connections:
Name Size Name Size
Input: 8 Input: 8 SINT
Standard Telegram SINT Standard Telegram v
Output: 8 Output: 8
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Step 7.

Confirm INT as the selected data type

57 Module Definition* X
Revision:
Electronic Keying: ‘ C Module v
Connections:
Name Size
Input: 4
Standard Telegram
Output: 4
[ok || cancel || hHep |
Step 9.
Close the Select Module Type Window
Select Module Type
Catalog  Modle Discovery  Favortes
[nvertek | [ ClearFitters
1 Modue Type Categary Fiters A |2 Modue Type Vendor Fiters ~
& AC Drve Device [ Advanced Energy Industries, Inc.
[ Analog [ Darfoss
[ CIP Modbus Translator [ Dialight
[ Communication v |4 Endress+Hauser v
< > I8 >
Catalog Number Description Vendor Category
OPC2ETHGIN OPC2ETHGIN Invertek Drives ... _CIP Modbus Translator
OPT-3-ETHIGIN Ol IG-IN CIP Modbu:
< >

2 of 538 Module Types Found

[ Close on Create

Add to Favorites |

e

Step 11.

Drive tags created in the Controller Tags Window

O O —————————————C

Step 8.

(Optional) Adjust the RPI time in the Connection tab

Click OK button to save your settings

7 New Module X
Port Configuration”
Home, (ms) EtherletP LELATIE
Standard Telegram_ 100.0 -£{[50.0 - 750.0 Unicast Cyclic
inhibit Modue
[wajor
Mode Fault
s oo e e

Step 10.

OPT-3-ETHIG-IN device will be added to the project

Controller Organizer

=-£3 Controller ODE3_Controller_EthernetIP
Controller Tags
{3 Controller Fault Handler
(23 Power-Up Handler
(3 Tasks
(3 Motion Groups
(33 Add-On Instructions
(31 Data Types
(3 Trends
Ty, Logical Model
=3 1/0 Configuration
-3 Pointl0

£3Embedded 1/0

& [1] Embedded Discrete_IO
(23 Expansion 1/0, 0 Modules
=25 Ethernet

B [0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP

(B 1769-L16ER-BB1B ODE3_Controller_EthernetlP

ller ODE3_Controller_EthernetlP
ntroller Tags
[ Controller Fault Handler
.23 Power-Up Handler
(23 Tasks
(3 Motion Groups
123 Add-On Instructions
(2 Data Types
. Trends
M, Logical Model
=-E31/0 Configuration
=83 Pointl0

2-8¢

| &-EJEmbedded /0
& (1] Embedded Discrete_|O
(3 Expansion I/0, 0 Modules
=25 Ethernet

] OPT-3-ETHIG-IN ODE3_IP66

(B [0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP

£811769-L16ER-BB1B ODE3_Controller_EthernetP

< >
[E= Controller Organizer 'fy, Logical Organizer
Scope: | (BIODE Cortroler | Show: A1 Tags N
Name. =z[ [Value «[Force Mask <[ Style Data Type Description
'+ Local:1.C Ry | AB:Embedded_Di.
+ Local:1:l Tasid AB:Embedded_Di.
+ Local1.0 e AB:Embedded_Di.
I~/ ODE3_IP661 e _056F.OPT_3_ET...
| ODE3_IP66:1.C: Decimal BOOL Connection Status
I~ ODE3_IP66:.Data 1= -1 |Decimal INTI4]
\+ ODE3_IP! 0 Decimal INT Status Word & Error Code
-+ ODE3_IP66:1.Data[1] o Decimal INT Output Frequency
+ ODE3_IP66:1.Datal2] [} Decimal INT Motor Current
+ ODE3_IP66:1.Datal3] o Decimal INT Motor Torque
— ODE3_IP66:0 ol = _056F.OPT_3_ET...
= ODE3_IP66:0.Data (.-} {- -} |Decimal INTI4]
'+ ODE3_IP66:0.Datal0] Decimal INT Control Word
'+ ODE3_IP66:0.Datal1] 0 Decimal INT Frequency Setpoint
'+ ODE3_IP66:0.Data[2] 0 Decimal INT PID Setpoint/ Analog Output Setpoint
'+ ODE3_IP66:0.Data[3] [} Decimal INT Fieldous Ramp Time

www.invertekdrives.com

Version 1.02 | Ffieldbus Guide

| 29

uolPdIUNWWO) d| /Iduiayi]




uolPdIUNWWO) d| /Iduiayi]

8.6.3.2. ODE-3 Extended Status Information (4 Words In / 16 Words Out)

8.6.3.2.1. For use with OPT-2-ETHEG-IN (ODE-3 IP20 & IP66 Outdoor without Ethernet/IP interface) & OPT-

2-ETHIG-IN plug in option for Compact 2.

Step 1.

Add the New Module to the Ethernet/IP network

Click the right button on the Ethernet (under the |/O

Configuration) and add the New Module

Controller Organizer

(3 Controller ODE3_Controller_EthernetIP
(3 Tasks
- Motion Groups

(23 Add-On Instructions
(3] Data Types

(3 Trends

M, Logical Model
=-£31/0 Configuration

=83 PointlO
.8 [0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP
2-E5 Embedded 1/0
& [1] Embedded Discrete_IO
(23 Expansion 1/0, 0 Modules

& O e

itIP
Import Module...
Discover Modules...
2 Paste Ctrl+V
BusSize || properties Alt+Enter
Print >

<

Tt Controller Organizer g, Logical Organizer

Step 3.

Assign the device Name and the IP Address to the Drive
(Default IP Address of the module is 192.168.1.253)

Step 2.

Search for Invertek devices in the Catalog View

Select the OPC-2-ETHIG-IN device from the list

Select Module Type

Catalog Module Discovery Favorites

[invertek

[OPC-2-ETHIGIN OPC-2-ETHIG-IN

CIP Modbus Translator

] Clear Filters | Hide Filters &
B4 Modue Type Category Fiters A Module Type Vendor Fiters A
[ AC Drive Device [ Advanced Energy Industries, Inc.
M Analog [ Darfoss
[ CIP Modbus Translator [ Dalght
4 Communication v [E4  Endress+Hauser v
< > |G >
Catalog Number Description Vendor Category

OPT-3-ETHIG-IN OPT-3-ETHIG-IN Invertek Drives ...  CIP Modbus Translator
g >
2 of 538 Module Types Found | Add to Favorites |
[ Close on Create Create Close Help
Step 4.

Click the ‘Change..." button in the Module Definition

&7 New Module 1 New Module
General" G I (P a— 1
Connection” Connection*
Modie kfo" Mode ifo"
Vdanét Fiptocok: Type: OPC-2ETHIGIN iametPrtocol’ Type: (OPC-2-ETHIG-IN OPC-2-ETHIGAN
Port Configuration™ Vendor: Invertek Drives Ltd Port Configuration® Vendor: Invertek Drives Ltd
Parent: Local Parent: Local
R S— e e
192.168.1. = Prvate Network: 192.168.1.
Desciption: Descrption: [ODE3 Extended Telegram Ofes
@ 1P Address: [ = s o« ] © P Address: 92168 1 23
O Host Name: O Host Name:
Vodle Deftion Modide Defintion
Revision 200 Revison: 20m
Bectroric Keying Compatible Modue Bectoric Keying Compatible Modue:
Comections. Standerd Telegram Comnections Standard Telegram
St Creating [ ok Gt | [ b Satus: Creting oK | [
Step 5. Step 6.

Chang the Connection type

Click the left button under the Name tab on the Standard

Telegram field

Bevision ] [ o]

W

# " Module Definition* X

Blectronic Keying: \Compatble Module v
Connections:
Name Size
ODE3 Extended Teleg Input: 32
v SINT
Output: 8

Standard Telegram
ODE3 Extended Telegram

ok ][ Conool [ [ ok

30 | Fieldbus Guide | Version 1.02

Select ODE3 Extended Telegram form the drop list as the

Connection

0

Revision: 2 v

<

8 ' Module Definition* X

Electronic Keying: >Compatible Module v
Connections:

Name Size
e

o] [

www.invertekdrives.com




Step 7.
Change the data type

Click the left button on the SINT field under the Size Tab

#7 Module Definition* X
P
Electronic Keying: ‘f‘ Module V}
Connections:
Name Size
mput: | 32 |SINT
ODE3 Telegram v
Output: 8 ]
oK Cancel | | Hep |
Step 9.
Confirm INT as the selected data type
57 Module Definition* X
Revision: 2 v }%;‘
Bectroric Keying: | Compalile Modue. g
Connections:
Name Size
Input: 16 |
ODE3 Telegram INT v
Output: 4
[ok ]| cance | [ Hep |
Step 11.
Close the Select Module Type Window
Select Module Type
Catalog  Module Discovery Favortes
[Invertek || ClearFiters
M Module Type Category Fiters A Module Type Vendor Fiters ~
I AC Drive Device [ Advanced Energy Industres, Inc.
Analog M Danfoss
[ CIP Modbus Translator [ Dialight
M Communication v | Endress+Hauser v
< > |I& >
Catelog Number Vendor Category

OPC-2-ETHIG-IN

OPT-3-ETHIG-IN OPT-3-ETHIG-IN

<

Invertek Drives

Invertek Drives

CIP Modbus Translator
CIP Modbus Translator

>

2.0f538 Module Types Found

[ Close on Create

Add to Favorites

Create | Help

www.invertekdrives.com

Step 8.

Select INT data type from the drop list

Step 10.

# Module Definition™ X
Electronic Keying: C Module v
Connections:
Name Size
Input: 32 SINT
ODE3 Telegram v
Output: 8

SINT
INT
DINT
REAL

o] [oee

Help

(Optional) Adjust the RPI time in the Connection tab.

Click OK button fo save your setfings.

7 New Module

Intemet Protocol”
Por Configuration”

Status: Creating

(ms)

et Input Trigger

Telegram

1000 £][500-7500

Unicast Cycic

Dlihbit Modue

[[]Major Fauit On Controller If Connection Fails Whie in Run Mode:

Modue Fault

o] [ | [

Step 12.

OPC-2-ETHIG-IN device will be added to the project

Controller Organizer

-[& Controller Tags
(3 Controller Fault Handler
-3 Power-Up Handler
4123 Tasks
(23 Motion Groups
£ Add-On Instructions
{3 Data Types
(23 Trends
.}, Logical Model
=-E31/0 Configuration
=-E3 PointlO

=-£5 Embedded 1/0

-[33 Expansion 1/0, 0 Modules
-2 Ethernet

0 PC-2-ETHIG-IN ODE3

& (1] Embedded Discrete IO

=] &3] Controller ODE3_Controller_EthernetlP

(@ [0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP

@ 1769-L16ER-BB1B ODE3_Controller_EthernetlP

uolPdIUNWWO) d| /Iduiayi]

E= Controller Organizer 'y, Logical Organizer
g i g 9
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Step 13.
Drive tags created in the Controller Tags Window

Controller Organizer ~ B X 1 Scope: [ (BIODE3 Cortrler | Show: [A1 Tags v][%
-3 Controller ODE3_Controller_EthemetlP e =212 [Value <[foceMask _ <[Syle Data Type Description
Eontiolieriags [+ Local:1C T = iDi..
(3 Controller Fault Handler EEEE . 0 'AB Embedded_Di__
i DT?SESW"‘UP Hancles '+ Local 10 Gl = i Di..
FE R = ODE3! T . |_056F.OPC_2_ET...
¥ A oS ons SEE J Decinel pooL ot Al
(1 Data Types '— ODE3:1.Data et {- -} |Decimal INT[16]
P || DE3:1.Data[0] 0 Decimal INT Status Word 2
T, Logical Model DE3:1.Data[1] [} Decimal INT Motor Output Speed
-£31/0 Configuration | | =+ oODE31Datal2) 0 Decimal INT Motor Output Curent
& €3 Pointlo + ODE31 Data[3] [ Decimal INT Motor Output Power
(0] 1769-L16ER-BB1B ODE3_Controller_EthemetIP [+ ODE3:1.Data[4] 0 Decimal INT 10 Status Word
=-E5 Embedded 1/0 '+ ODE3:1.Data[5] [ Decimal INT Motor Output Torque:
& [1] Embedded Discrete 10 + ODE31.Data[6] 0 Decimal INT DC Bus Voltage
{3 Expansion I/0, 0 Modules + ODE31.Data[7] o Decimal INT Heatsink Temperature
&5 Ethemet + ODE31.Data[g] 0 Decimal INT Analog Input 1
(@ 1769-L16ER-BB1B ODE3_Controller_EthernetIP '+ ODE3:l.Data[9] 0 Decimal INT |Analog Input 2
49 OPC-2-ETHIG-IN ODE3 1+ ODE3:1.Data[10] 0 Decimal INT Analog Output
'+ ODE3:.Data[11] 0 Decimal INT Pl Output
+ ODE31.Data[12] [} Decimal INT Intemal Temperature
| |+ ODE31Datal13) 0 Decimal INT Motor Output Voltage
+ ODE3:.Data[14] [} Decimal INT Reserved
'+ ODE31.Data[15] [ Decimal INT Trip Code
BEEED T ol _056FOPC_2_ET..
= ODE3.0.Data e {---}|Decimal INTI4]
+ ODE30.Data[0] o Decimal INT Control Word
'+ ODE30.Datal1] [} Decimal INT Frequency Setpoint
'+ ODE3:0.Data[2] o Decimal INT Fieldbus PID / Analog Output Setpoint
| | +ODE30Datal3) 0 Decimal INT Fieldbus Ramp Time

8.6.3.2.2. For use with ODE-3 IP66 Outdoor drives with built-in Ethernet/IP interface (Drive model code +“EiP*)

Step 1. Step 2.
Add the New Module fo the Ethernet/IP network Search for Invertek devices in the Catalog View

Click the right button on the Ethernet (under the |/O Select the OPT-3-ETHIG-IN device from the list
Configuration) and add the New Module

Controller Organizer nl Select Module Type

(X3 Controller ODE3_Controller_EthernetlP Catalog  Module Discovery Favortes
(3 Tasks
(23 Motion Groups [Imvertek Clear Filters | Hide Filters 2

(23 Add-On Instructions
(1 Data Types B2 Module Type Category Fiters A | & Mode Type Vendor Fiters A
|53 Trends [ AC Diive Device [ Advanced Energy Industries, Inc.
i 3 [ Analog EA Danfoss
Mg, Logical Model [ CIP Modbus Transiator & Dilight
=-&o Configuration M Communication v | Endress+Hauser v
-89 PointlO £ 2 _l- 4
(@ [0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP Descrotion T Caiagory

=] @ Embedded I/O Invertek Diives Modbus Translator
L ' [1] Embedded Discrete_|O 0 0 : Invertek Drives >us Translator
(23 Expansion 1/0, 0 Modules

@ [7 New Module... bip . R
Import Module...
Discover Modules... 2.0f 538 Module Types Found il
B Paste Crl+V [ Close on Creste Creste | | Close Help |
Bus Size Properties Alt+Enter
Print >
< >

[t= Controller Organizer iy, Logical Organizer

Step 3. Step 4.
Assign the device Name and the IP Address to the Drive Click the ‘Change..." button in the Module Definition

(Default IP Address of the module is 192.168.1.253)

7 New Moduie x 7 New Module X
General Genera
Comecton Connection
Modde rfo Modue fo
e Tipe: OPTIETHIGAN OPT-3ETHGIN i Tipe: OPTETHIGIN OPT3ETHGN
Por Corfiguration Vendor:  Invetek Dives L Pot Corfguration Vendor: Invetek Dives Ld
Paret Local Parert Local
e — e T ——
Description: OpPivate Network: ~ 192.168.1, = T 1P on Exeried Stin oo OPivate Network 192.168.1 =]
Opmim [ Ot
O Host Name: O Host Name:
Modue Defntion Modue Defntion
Reviion 2001 Reviion: 2001
Sectronic Keying Compatbie Modde Bectonic Keying Compatble Modie
Connections. Standard Telegram Connections. Standard Telegram
==
s e | [ S G [owes | [0 ]
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Step 5.
Change the Connection type

Click the left button under the Name tab on the Standard

Telegram field

#7 Module Definition* X
- 1 |
B[] [0
Electronic Keying: !’f' Module v
Connections:
Name Size
ODE3 Extended Teleg Input: 32
SINT
Output: 8
Standard Telegram
Concel | | Hep |

Step 7.
Change the data type

Click the left button on the SINT field under the Size Tab

# " Module Definition*

Electronic Keying:

Connections:

. [ |
Revision: 2 v

[

| Compatible Module

X

Name

ODE3

Input:

Telegram

Output:

I OK I

Coreel | b

Step 9.

Confirm INT as the selected data type

¥ Module Definition*

Revision: l 2 N, }
Blectronic Keying: lCorrpable Module v
Connections:
Name Size
Input: 16
ODE3 Telegram INT v
Output: 4

.

www.invertekdrives.com

Step 6.

Select ODE3 Extended Telegram form the drop list as the

Connection
® ' Module Definition* X
Revision: 2 | }]
Electronic Keying: e Module v ;
Connections:
Name Size
(ODE3 Extended Input: 32
Telegram 4 Output: 8 SNT
(oo ] [
Step 8.
Select INT data type from the drop list
# ' Module Definition* X
Revision: 2 v %]
Bectronic Keying: | Compatible Module v
Connections:
Name Size
Input: 32 |SINT
ODE3 Telegram v
Output: 8
SINT
INT
DINT
REAL
[ ok || cancel Help

Step 10.

(Optional) Adjust the RPI time in the Connection tab

Click OK button fo save your settings

uolPdIUNWWO) d| /Iduiayi]

&7 New Module X
—
e
Intemet Protocol’
poptiand
= s ot [
T T e -
Dbt Moduie
ajor
Module Fauit
S [ Concel Heb
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Step 11.
Close the Select Module Type Window

Select Module Type

Catalog  Module Discovery Favorites

i | [t |
M Module Type Category Fiters A | B4 Module Type Vendor Fiters A
[A AC Drive Device n M Advanced Energy industries, Inc. n
E4 Analog Darfoss
[ CIP Modbus Transiator & Dialight

Catalog Number Description Vendor Category
OPC2ETHIGIN
OPT-3-ETHIG-

20f 538 Module Types Found
LR

Step 13.

Drive tags created in the Controller Tags Window

Step 12.
OPT-3-ETHIG-IN device will be added to the project

Controller Organizer =|

&5 Controller ODE3_Controller_EthernetlP

[& Controller Tags

(3 Controller Fault Handler

Power-Up Handler

3 Tasks

Motion Groups

{3 Add-On Instructions

ata Types

(3 Trends

Logical Model

1/0 Configuration

3 Pointl0

-@@1[0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP
&1 Embedded /0

& [1] Embedded Discrete_|O

Expansion 1/0, 0 Modules

532 Ethernet

769-L16ER-BB1B ODE3_Controller_EthernetlP

[

< I >

[&= Controller Organizer y, Logical Organizer

Scope: | (BIODE3 Contrler | Show: [A1 Tags

&5 Controller ODE3_Controller_EthemetlP
B

1 Controller Fault Handler
(3 Power-Up Handler
Tasks

Motion Groups

Add-On Instructions

Data Types

Trends

¥, Logical Model

=-E31/0 Configuration

-89 Pointl0

- @@1[0] 1769-L16ER-BB1B ODE3_Controller_Ethernet!P

65 Embedded /0

& [1] Embedded Discrete O

Expansion |/0, 0 Modules

=25 Ethernet

(1 1769-L16ER-BB1B ODE3_Controller_EthernetlP

E . OPT-3-ETHIG-IN ODE3_IP66
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8.6.4. Generic device configuration

NOTE This method of connection and operation without using the EDS file is only possible when working with PLC's which support
message routing through a Modbus Translator device. Consult your PLC supplier for confirmation.

8.6.4.1. Configuration example based on Allen Bradley Studio 5000 Logix Design

8.6.4.1.1. Configuration example for Standard Telegram (4 Words in, 4 Words Out)

Step 1.

Add the New Module to the Ethernet/IP network

Click the right button on the Ethernet (under the |/O
Configuration) and add the New Module

Step 3.

Assign the device Name and the IP Address to the Drive

Controller Organizer

(3 Controller ODE3_Controller_EthernetIP
23 Tasks
(X3 Motion Groups
(23 Add-On Instructions
(3 Data Types
(23 Trends
Mg, Logical Model
=-E31/0 Configuration
=-E3 PointlO
(@@ [0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP
-E5 Embedded 1/0
‘.. [1] Embedded Discrete_|O
(3 Expansion 1/0, 0 Modules

% New Medule... 4P
Import Module...

B85

Discover Modules...

2 Paste Ctrl+V
Bus Size Properties Alt+Enter
Print >

<

[E= Controller Organizer T, Logical Organizer

(Default IP Address of the module is 192.168.1.253)

New Module
Type: ETHERNET-BRIDGE Generic EtherNet/IP CIP Bridge
Parent: Local
Name: Gatoway Address / Host Name
Description: @ IP Address: 192 . 168 . 1 . 253
O Host Name:
[~ Open Module Properties 0K l l Cancel Help

www.invertekdrives.com

Step 2.
Search for Invertek devices in the Catalog View

Please type 'CIP Bridge' in the search box and select
ETHERNET-BRIDGE

Select Module Type

Catalog | Module Discovery = Favorites

[ciP Bidge | [ GlearFitters Hide Filters 2
E4  Moduie Type Category Fiters A | E4 Module Type Vendor Fiters ~
M Analog [ Advanced Energy Industries, Inc.

[ CIP Modbus Translator M Dialight

M Communication [ Endress+Hauser

M Communications v |4 FANUC CORPORATION v
< > |« >
Catalog Number Description Vendor Category

ETHERNET-BRIDGE

Generic EtherNet/IP CIP Brdge

Rockwell Automation/Alen-Bradley  Communication

< >
1 0f 532 Module Types Found Add o Favarites |
[ Close on Create Create Close | | Help
Step 4.

Ethernet-Bridge device will be added to your project

The Modbus Translator will be added to your Ethernet/IP
network represented as an "ETHERNET-BRIDGE”

..[& Controller Tags A
(3 Controller Fault Handler
(1 Power-Up Handler
(3 Tasks
.23 Motion Groups
.21 Add-On Instructions
(] Data Types
(3 Trends
¥, Logical Model
-3 1/0 Configuration
=-E3 PointlO
(B [0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP
-£3 Embedded I/0
& [1] Embedded Discrete_IO
(23 Expansion 1/0, 0 Modules
=25 Ethernet
8 1769-L16ER-BB1B ODE3_Controller_EthernetlP
= ﬂ ETHERNET-BRIDGE Gateway
3 CIP Bus

Controller Organizer

o

Module Fault

Offline

< >

[E= Controller Organizer i, Logical Organizer
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Step 5.

Add the "New Module’ under the ‘CIP Bus’
Click the right button on the CIP Bus (under the ETHERNET-

BRDIGE) and add the New Module

Controller Organizer

(3 Controller ODE3_Controller_EthernetlP
(3 Tasks

(23 Motion Groups

(23 Add-On Instructions

(3 Data Types

(3 Trends

.}, Logical Model

=-E31/0 Configuration

=-E3 PointlO

-5 Embedded /0
"..@ [1] Embedded Discrete_IO
-.[23 Expansion 1/0, 0 Modules
&5 Ethernet

- ) ETHERNET-BRIDGE Gateway
]

@81 [0] 1769-L16ER-BB1B ODE3_Controller_EthernetiP

(0 1769-L16ER-BB1B ODE3_Controller_EthernetlP

Step 6.

Select the 'CIP-Module’ from the list

Select Module Type

Catalog | Module Discovery = Favortes

CIP-MODULE

Description
Generic CIP Module

Rockwell Automation/Alen-Bradiey

[Enter Search Text for Modtsee Type. Clear Filters ‘ HideFillers # |
M Modue Type Category Fiters Module Type Vendor Fiters
& Other [ Rockwel Automation/Allen-Bradiey
Catalog Number Vendor Category

m ) New Module... 1 of 1 Module Types Found ‘Addto Favorites
Import Module... [ Close on Create [ Creste | [ Close | [ el |
Bus Size 100 Discover Modules... G N—
2 Paste Ctrl+V
Print 3
< >
[E= Controller Organizer i, Logical Organizer
Step 7. Step 8.
Assign the drive name, configure the Assembly Instances and Device should be added under the CIP Bus
sizes for Standard Telegram
New Module X Controller Organizer n
=-E5 Controller ODE3_Controller_EthernetlP
g & Controller Tags
Type: L L (53 Controller Fault Handler
Parent: Gateway - . (23 Power-Up Handler
e [opes | ! (£ Tasks
f“:e"‘b"f o (53 Motion Groups
Description: | Standard Telegram bl ~ = (31 Add-On Instructions
Input: 4 v (16bit) (3 Data Types
= (23 Trends
5 4 ) i 2
Comm Format: | Data - INT v‘ Eus ‘i] s g Logical Modelv
Cp 0 Eleh £-E31/0 Configuration
Address: e = &8 63 Pointl0
Status Input {0 (0] 1769-L16ER-BB1B ODE3_Controller_EthernetiP
-3 Embedded /0
Status Output & [1] Embedded Discrete_|O
33 Expansion 1/0, 0 Modules
=-&5 Ethernet
. 1769-L16ER-BB1B ODE3_Controller_EthernetiP
Open Module Properti @ X |
5 ks [[ok ][ Concel | Hep | - § ETHERNET-BRIDGE Gateway
€3 CIP Bus
*..f 1CIP-MODULE ODE3
(=] Module Defined Tags
Gateway:1:|
Gateway:1:.0
Gateway:1:C
Description | Standrad Telegram
Status Offine
Module Faut |
< >
T Controller Organizer H, Logical Organizer
Step 8.
Tags for the ODE3 drive are created int the Controller Tags window
Scope: | (BIODE Cortroler | Show: [ Tags o[[v
£ Controller ODE3_Controller_EthernetIP Name =2[z [Value «[Force Mask ¢ [Style Data Type [Description
= Gatenay:1C T [AB:1756_MODUL...
(3 Controller Fault Handler & Gamwey 1CDE S e SINTI00]
- 33 Power-Up Handler = Gateway:11 ) [AB:1756_MODUL...
DES':’S x =) Gateway:11.Data {---}|Decimal INTE4]
e L Decimal INT Error Code & Status Word
(3 Data Types 0 Decimal INT Output Frequency
iy o Decimal INT Motor Curert
Tt Logical Model o Decimal INT Motor Torque
-£31/0 Configuration ) T 4B IS5 MODIL
-89 Pointl0 [E) {-= -} |Decimal INTI4]
(0 (0] 1769-L16ER-BB1B ODE3_Controller_EthernetiP 0 Decimal INT Control Word
-£5 Embedded 1/0 [+ Gateway:1:0.Data[1] o Decimal INT Frequency Setpoint
@ (1] Embedded Discrete 0 [+ Gateway:1:0.Datal2) o Decimal INT PID Setpoirt/ Analog Output Setpoint
(23 Expansion 1/0, 0 Modules + Gateway1:0.Datal3] o Decimal INT Fieldbus Ramp Time.
-5 Ethernet |+ Local:1.C TR feeal AB:Embedded_Di...
) 1769-L16ER-BB1B ODE3_Controller_EthernetlP ELoca 1 ol o |AB:Embedded Di .
- ) ETHERNET-BRIDGE Gateway + Local:1:0 T 1 _Di...

-85 CIP Bus
§ 1 CIP-MODULE ODE3

36 |
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Configuration for Assembly Instances and Size for Standard Telegram (4 Words In & 4 Words Out) are as below:

Device Settings
Dafa Type INT 16-bit
Address 1 -

Connection Parameters
6

Input 4
Output 1 4
Configuration 2 0

NOTE
1. Assembly Instance is the Modbus Register number which can be found in the drive Parameter List / Programming guide document.

2. Device Address must be sef to 1 and be equal fo the drive local address.

8.6.4.1.2. Configuration example for ODE3 Extended Telegram (4 Words In / 16 Words Out)

Step 1.

Add the New Module to the Ethernet/IP network
Click the right button on the Ethernet (under the |/O
Configuration) and add the New Module

Step 2.

Search for Invertek devices in the Catalog View

Please type 'CIP Bridge' in the search box and select
ETHERNET-BRIDGE

Controller Organizer nl Select Module Type

(23 Controller ODE3_Controller_EthernetIP
Tasks

Catalog ' Module Discovery  Favorites

-5 Embedded /0
& (1] Embedded Discrete_IO
(1 Expansion I/0, 0 Modules
&35 | ]
= % New Module... bip

Import Module...

Discover Modules...

2 Paste Ctrl+V
BusSize || properties Alt+Enter
Print 3

<

[E= Controller Organizer ¥, Logical Organizer

www.invertekdrives.com

(X3 Motion Groups [ctp Bridge Clear Filters Hide Filters 2
(£ Add-On Instructions
-1 Data Types B4 Modue Type Category Fiters A |4 Module Type Vendor Fiters A
3 Trends % g\:\;idb L % ngar:ﬁced Energy Industries, Inc.
S us Translator al
1. Logical Model & Commurication (i e
=-E&31/0 Configuration M Communications v |4 FANUC CORPORATION v
= &3 PointlO < > < >
(@ [0] 1769-L16ER-BB1B ODE3_Controller_EthernetIP
Catalog Number Description Vendor Category

ETHERNET-BRIDGE

<

Generic Etheret/IP CIP Bridge

Rockwell Automation/Allen-Bradley  Communication |

1 of 532 Module Types Found

[ Close on Create

Add to Favorites

Create Close Help

uolPdIUNWWO) d| /Iduiayi]
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Step 3.
Assign the device Name and the IP Address to the Drive

(Default IP Address of the module is 192.168.1.253)

New Module
Type: ETHERNET-BRIDGE Generic EtherNet/IP CIP Bridge
Parent: Local
Name: Gateway | Address / Host Name
Description: @ IP Address: | 192 . 168 . 1 . 253
O Host Name:
[~ 0Open Module Properties l C. ‘ Help
Step 5.

Add the ‘New Module’ under the ‘CIP Bus'

Click the right button on the CIP Bus (under the ETHERNET-
BRDIGE) and add the New Module

Controller Organizer nl

- Controller ODE3_Controller_EthernetlP
42 Tasks
(X3 Motion Groups
(3 Add-On Instructions
(] Data Types
+..[20 Trends
i}, Logical Model
£-&31/0 Configuration
=-E3 PointlO
(B [0] 1769-L16ER-BB1B ODE3_Controller_EthernetIP
-3 Embedded /0
“..@ [1] Embedded Discrete_IO
(23 Expansion 1/0, 0 Modules
-5 Ethernet
() 1769-L16ER-BB1B ODE3_Controller_EthemetIP
& ) ETHERNET-BRIDGE Gateway

T

Import Module...

Bus Size 100 Discover Modules...

2 Paste Ctrl+V

Print >

< >

[E= Controller Organizer i, Logical Organizer
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Step 4.
Ethernet-Bridge device will be added to your project

The Modbus Translator will be added to your Ethernet/IP
network represented as an "ETHERNET-BRIDGE”

Controller Organizer nl
h Controller Tags "

.23 Controller Fault Handler
.23 Power-Up Handler
(23 Tasks
(23 Motion Groups
[ Add-On Instructions
(21 Data Types
.23 Trends
..M, Logical Model
=3 1/0 Configuration
(=3 PointlO
-.GB1[0] 1769-L16ER-BB1B ODE3_Controller_EthernetlP
-3 Embedded /0
"..@ [1] Embedded Discrete_|O
(23 Expansion 1/O, 0 Modules
-85 Ethernet
(B 1769-L16ER-BB1B ODE3_Controller_EthernetlP

oM BE THERNET-BRIDGE Gateway

.88 CIP Bus
”
5
Status Offline
Module Fault
< >

[t= Controller Organizer Ty, Logical Organizer

Step 6.
Select the ‘CIP-Module’ from the list

Select Module Type

Catalog | Module Discovery = Favorites

CIP-MODULE Generic CIP Module

il Automation/Allen-Bradley

&

[Exter Search Text for Modide Type || ClearFilters Hide Filters 2
M Module Type Category Fiters Module Type Vendor Fiters

B Other I Rockwel Automation/Alen-Bradiey

Catalog Number Vendor Category

1 of 1 Module Types Found

[ Close on Create Create Close

| Add to Favorites

Help

www.invertekdrives.com




Step 7. Step 8.
Assign the drive name, configure the Assembly Instances and Device should be added under the CIP Bus
sizes for ODE3 Extended Telegram

New Module X Controller Organizer u
=€ Controller ODE3_Controller_Ethernet!P
Controller Tags

Type: CIP-MODULE Generic CIP Module P e
Parent: Gateway = . (35 Power-Up Handler
nnection Parameters I
e ODE3 Tasks
| l‘“;ef""'l( o 88 Motion Groups
Description: |ODE3 Extended Status Information e 8 (23 Add-On Instructions
Input: (1 Data Types
(33 Trends
Comm Fomat: |Data - INT e Tt Logical Model
— Configuration: = =& Cr{nflguranun
Address: = =]l -89 PointlO
Status Input (@ [0] 1769-L16ER-BB1B ODE3_Controller_EthernetIP
&3 Embedded 1/0
Status Output & [1] Embedded Discrete_I0
(23 Expansion 1/0, 0 Modules
-2 Ethernet
2 1 () 1769-L16ER-BB1B ODE3_Controller_Ethernet!P
P Rucorkle Propeics Cancel | o) - ) ETHERNET-BRIDGE Gateway
=83 CIP Bus

f) 1CIP-MODULE ODE3

TE= Controller Organizer fy, Logical Organizer

Step 9.
Tags for the ODE3 drive are created int the Controller Tags window

Controller Organizer > & X | scope: [BIODE3 Controler + | Show: Al Tags V][
£ Controller ODE3_Controller_EthemnetlP prems = Talie e O T T
e P Di..
e : e — o
+ Local:10 ) o AB:Embedded_Di.
g I;i':on p = Gateway 11 ) ey AB1756_MODUL...
{1 Add-On Inst::ctions ey el Bl SR Decimal 16
8 Datn ypes + o Decimal INT Status Word 2
P 4 o Decimal INT Motor Outpt Speed
Tt Logical Model E o Decimal INT Motor Output Current
&-851/0 Configuration 4 o Decimal INT Motor Output Power
583 Pointl0 E o Decimal INT 10 Status Word
{5 (0] 1769-L16ER-BB1B ODE3_Controller_EthemetiP E 0 Decimal INT Motor Output Torque
£ Embedded 1/0 + o Decimal INT DC Bus Voltage
@ [1] Embedded Discrete 0 E o Decimal INT Heatsink Temperature
(3 Expansion 1/0, 0 Modules i o Decimal INT Analog Input 1
-2 Ethernet + 0 Decimal INT Analog Input 2
(50 1769-L16ER-BB1B ODE3_Controller_Ethemet/P E o Decimal INT Analog Outt
- f§ ETHERNET-BRIDGE Gateway E 0 Decimal INT Pl Output
- S ClE B + 0 Decimal INT Intemal Temperature
§ 1CIP-MODULE ODE3 4 ) Decimal INT Motor Output Voktage
+ o Decimal INT 1PG6 Pot Input value
'+ Gateway:1 Data[15] o Decimal INT Trp Code
= Gateway10 T ) AB:1756_MODUL...
=/ Gateway:1:0.Data s {---}|Decimal INTE]
+ Gateway:10.Datal0] o Decimal INT Control Word
+ Gateway:10.Datal1] o Decimal INT Frequency Setpoint
+ Gateway:10.Datal2] o Decimal INT Fieldbus PID / Analog Output Setpoint
[+ Gateway10.Datal3] o Decimal INT Fieldbus Ramp Time
+ Gateway:1C T e AB:1756_MODUL...

Configuration for Assembly Instances and Size for ODE3 Extended Telegram (4 Words In & 16 Words Out) are as below:

Device Settings
Data Type INT 16-bit
Address ] -

uolPdIUNWWO) d| /Iduiayi]

Input 2001 16
Output 1 4
Configuration 2 0

NOTE
1. Assembly Instance is the Modbus Register number which can be found in the drive Parameter List / Programming guide document.

2. Device Address must be sef to 1 and be equal to the drive local address.
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8.6.4.2. Generic device configuration with Enabled Routing (Other PLC type)
Communication as a Generic deice is also possible with PLC's that support routing through a CIP Modbus Translator.
For detailed information please refer to the programming documentation of the PLC.

A typical example configuration is shown below.

Network configuration
Add a Generic Device fo the EtherNet/IP network, assign the
device name and IP address

Message configuration
Please add the /O Message and configure it as below

EtherNet/IP Client Properties X P |(mscwmon)
[J Use Structure Enable
Device Name |VFD1 TCP Connected 7 Application Type 8 ExdusiveI o;mer :
Input Only / Listen Only
Ethernet Port Adapter Name ] oo =
Enable Routing  Slot Numl 1
IP Address [192.168.1.11 Vendor ID =
TCP PortNumber | 44818 TCP/IP Error
[[] Close unused CIP Session after 30 | secs N OTE
[] Swap Byte Order )
» Slot number must be sef to 1 and be equal fo the drive local
|
R l network address (Parameter P-306).
oK Caf\cel Help |

Device configuration for Standard Telegram (4 Words In/ 4 Words Out)

Target to Originator: Originator to Target:

T->0 (INPUT) | O->T (OUTPUT) | CONFIG DATA |

_| T->0 (NPUT) | O->T (OQUTPUT) | CONFIG DATA |

~Target To Originator (INPUT) Data r Originator To Target (OUTPUT) Data
Delivery Option |Unicast [ Indude Status Header (When checked the message size will be increased by 4 bytes)
——— RPI Time (msec) 100
RPI Time (msec) 100 =
Assembly Instance/Connection Point 1|(0x1)
Assembly Instance/Connection Point 6| (0x6)

Message Size from Array (bytes) 8
Datatype Integer, 16 Bit Unsigned, 1D Array

Number of Elements | 4

Message Size from Array (bytes) 8
Datatype Integer, 16 Bit Unsigned, 1D Array

Number of Elements 4K

(4 elements)
(4 elements)

Device configuration for Extended Status Information (Advanced Telegram with 4 Words In/ 16 Words Out)

Target to Originator: Originator to Target:

T->0 (INPUT) | O->T (OUTPUT) | CONFIG DATA |

J T->0 (INPUT) { 0O->T (OUTPUT) | CONFIG DATA |

“Target To Originator (INPUT) Data [ Originator To Target (OUTPUT) Data
Delivery Option |Unicast ~ 1 Indude Status Header (When checked the message size will be increased by 4 bytes)
r - RPI Time (msec) 100
RPI Time (msec) | 100 | =
Assembly Instance/Connection Point 1| (0x1)

Assembly Instance/Connection Point [ 2001 \ (0x7D1)

Message Size from Array (bytes) 8
Message Size from Array (bytes) 32

uolPdIUNWWO) d| /Iduiayi]

Datatype Integer, 16 Bit Unsigned, 1D Array

Number of Elements | 16 %

(16 elements)

Datatype Integer, 16 Bit Unsigned, 1D Array

Number of Elements | 4 4“

=)

8.7. Advanced connection methods

Communication fo the drive may also be possible using one of the two methods shown below. This allows process dafa to be
cyclically exchanged between the Ethernet/IP master and a connected Optidrive.

Both of the following methods are pre-defined within the available EDS files.

8.7.1. Method 1: Class 1 connection to Drive Assembly object

Drive control can be achieved via Class1 connections fo the Assembly Object (0x04).

The controller must implement the forward open request (routing) to the OPT-2-ETHEG-IN Port 3, address 1.

For Drive specific allocation refer to Drive Manual and/or Ethemet/IP EDS file.

For Drive specific read/write limitations refer to Drive Manual and/or Ethernet/IP EDS file.
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The following connection setting will establish a Class 1 connection to transfer Drive PDI/PDO Modbus registers

Path 2004 24 01 2C 01 2C 06
RPI Min 50ms
Timeout Multiplier Recommend x32
Trigger Cyclic
Transport type Exclusive owner
O->T Size 8
Connection Type Point to Point
Length Fixed
Transfer Format 32bit Run/Idle
>0 Size 8
Standard Telegram 4 Word Connection Type Point to Point
Length Fixed
Transfer Format Pure data

8.7.2. Method 2: Class 1 connection via OPC-2-ETHIG-IN ‘Forward Open Assembly’ object

The OPC-2-ETHIG-IN provides the Vendor Class ‘Forward Open Assembly (0x0300)" which negates the need for the control to
provide the forward open mapping.

For Drive specific allocation refer to Drive Manual and/or Etheret/IP EDS file.

For Drive specific read/write limitations refer to Drive Manual and/or Ethernet/IP EDS file.

The following connection setting will establish a Class 1 connection to transfer Drive PDI/PDO registers.

Path 21 000003 24 01 2C 01 2C 06
RPI Min 50ms
Timeout Multiplier Recommend x32 =
Trigger Cyclic ‘:D-
Transport type Exclusive owner 3
O->T Size 8 (1)
(4 Words) Instance 1 {
Connection Type Point to Point T
Length Fixed O
Transfer Format 32bit Run/Idle (o]
>0 Size (bytes) 8 5
Standard Telegram Instance 1 3
(4 Words) Connection Type Point to Point g
Length Fixed ~
Transfer Format Pure data Q
=1
>0 Size (bytes) 32 6’
Extended Status Telegram Instance 2001 =3
onnection e oint fo Point
(16 Words) © Tvp P P
Valid also for Method 1 L .
ength Fixed
Transfer Format Pure data

8.8. Parameter data transfer

8.8.1. Overview

The OPT-2-ETHEG-IN/ OPT-3-ETIG-IN are Modbus Translator Devices. This means that all data accessible from the drives Modbus
RTU interface may also be accessed via the Ethernet/IP interface. For details of the relevant Modbus registers available for each
drive, refer to the drive Parameter List / Programming Guide.

The interface module supports acyclic access to all drive parameters. This type of communication is typically used for low priority and
occasional access to drive seftings and data. For this purpose, the module supports explicit messaging.
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8.8.2. Explicit Messaging

Explicit messaging can be used to read or write a parameter setfing.

MSG-
— Message

Message Control GetAttributeSingle | ...

MSG
HEN>— —— Message HCEND>—
H{DN>— Message Control WriteParameter |[...| H{DN>—
HCER>— FCER>—

All drives parameter variables have the data type INT (16 bit, 2-byte objects). The device parameters and the PLC program variables

must have the same data lengths.

Accessing drive parameters

Explicit messaging must be configured using the seftings shown below.

Explicit Message Read Request Configuration
Read Message Type Single Parameter Read Muiltiple Parameters Read

Service ID
Class ID
Attribute 1D
Instance 1D
Data Type

Data Size

14 (OxOE)
15 (OxOF)
1 (0x01)

78 (Ox4E)
68 (0x44)

Modbus Register assigned to the Parameter Number

INT (16-bit)

16-bit ‘

16-bit x Number of Requested Elements

Explicit Message Write Request Configuration

Read Message Type Single Parameter Write

Service ID
Class ID
Attribute 1D
Instance 1D
Data Type

Data Size

16 (0x10)
15 (OxOF)
1 (OxO1)

Multiple Parameters Write
Not supported
Not supported
Not supported

Modbus Register assigned fo the Paramefer Number
INT (16-bit]

16-bit

8.8.2.1. Parameter data transfer - configuration example based on Allen Bradley Studio 5000 Logix Designer

8.8.2.1.1. Read Parameter Value
Please add the MSG function fo the program.

MSG
— Message —CEND>—
Message Control GetAttributeSingle [...] H{DN>—
—(ER>—

Massage Configuration - Parameter Read

Configuration Tab:

Communication Tab:

Message Configuration - GetAttributeSingle

Configuration® | Communication Tag

Message Type: CIP Generic

Service | Get Attribute Single
Type:

e {He:

v

om [ ] 00
Instance:[129 | Atwbute: [1 | (Hex)

O Enable O Enable Waiting O Start
O Emor Code: Extended Eror Code:
Emror Path:

Emor Text

Destination
Element:

New Tag...
) Done Done Length: 0
[ Timed Out «

Cancel Apply

Parameter_Value v

Help

Configuration® Communication”  Tag

@ Path: [192.168.1.253.3.1

‘ E Browse...

Broadcast

Communication Method
cIP DH+ Channe A
CIP Weh Source Link

Source ID

Destination Link

Destination Node:

[ Connected Cache Connections €

Done Length: 0
[ Timed Out «

) Enable O Enable Waiting O Start O Done
O Enor Code: Extended Emor Code:
Emor Path:
Eor Text:
0K Cancel Apply

Ol o

Message Configuration - GetAttributeSingle X

Large Connection

Fieldbus Guide | Version 1.02
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Cofiguration Settings
Message Type

Service Type

Class ID

Instance

Affribute

Source Length

Desfination Element

Path

CIP Generic
Get Attribute Single (OxOE)
OxOF

1
2 Bytes
Must be a 16-bit data type

8.8.2.1.2. Write Parameter Value

Please add the MSG function

MSG

to the program.

—— Message

Message Control WriteParameter |...

HCEN>—
LCDNDY—
HER>—

Massage Configuration - Parameter Write

Configuration Tab:

Message Configuration - WriteParameter

Configuration® ' Communication Tag

Message Type:

Service | parameter Write
Type:

Instance:

v

+  Source Element: Parameter_Value ~
Source Length: 2 2] @ytes)

New Tag...
QO Enable O Enable Watting O Start  Done Done Length: 0
O Eror Code: Extended Error Code: [ Timed Out €
Error Path:
Enor Text:
0K Cancel Apply Help

Cofiguration Settings

Message Type
Service Type

Class ID

Instance

Atfribute

Source length
Destination Element

Path

CIP Generic
Parameter Write (Ox10)
OxOF

1
2 Bytes
Must be a 16-bit data type

8.9. Trouble Shooting

8.9.1. Status Indicator LEDs

Refer to 6. Ethernet Connection on page 14 for status LED location information.

NS

MS
COMM
ERROR

www.invertekdrives.com

Ethernet Network Status Indicator

‘Device Name or IP Address, 3, 1’

Communication Tab:

The relevant Modbus RTU Register Number (For ODE-3 i.e.: P-O1 = 129 [128+01], P-02 = 130 [128+02])

Message Configuration - WriteParameter

Configuration® Communication®  Tag

@ Path: [192.168.1.2533.1 | [ Browse..
Broadcast
Communication Method
cip DH+ A =
[ Connected Cache Connections ¢ Large Connection
) Enable ) Enable Waiting O Start ) Done Done Length: 0
© Enor Code: Extended Eror Code: [ Timed Out «
Error Path
Eor Text:
OK Cancel Apply

Help

‘Device Name or IP Address, 3, 1/

MS: Ethernet/IP Network Status Indicator
COMM: Modbus Communication Indicator (OPC-2-ETHIG-IN <-> Drive)
Modbus Error Indicator (OPC-2-ETHIG-IN <-> Drive)

Version 1.02 |

Fieldbus Guide

The relevant Modbus RTU Register Number (For ODE-3 i.e.: P-O1 = 129 [128+01], P-02 = 130 [128+02])

uolPdIUNWWO) d| /Iduiayi]




uolPdIUNWWO) d| /Iduiayi]

Network Status (NS) Indicator

Steady Off

Steady Green

Flashing Green

Flashing Red
Steady Red
Flashing Green and Red

Ethernet/IP

Not powered
No IP address

Online

One or more connections acfive or message received

Online

No connections acfive or no messages received
Connection timeout

Duplicate IP

Self-test

Module Status (MS) Indicator

Steady Off
Steady Green

Flashing Green
Flashing Red
Steady Red

Flashing Green / Red

Steady Off
Steady,/flashing Yellow

No power

Operating in normal condifion
Drive not configured

Minor fault - Recoverable fault
Maior fault - Unrecoverable fault

Self-test

Modbus profocol TX/RX inactive
Modbus protocol TX/RX active

ERROR

Steady Off
Steady Red
Flashing Red

Modbus profocol TX/RX Status OK
Non-recoverable internal fault — Modbus communications circuit fault

Recoverable Communication fault or configuration error

Link Activity LEDs (P1/P2)

P1 Speed Steady Yellow 100Mbps link active
Steady Off 10Mbps or No link
P1 Link Activity Steady Green Valid Link
Steady Off No Link
Flash TX/RX
P2 Speed Steady Yellow 100Mbps link active
Steady Off 10Mbps or No link
P2 Link Activity Steady Green Valid Link
Steady Off No Link
Flash TX/RX

a4 |
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9. Modbus TCP

9.1. Overview

The OPT-3-MTPEG-IN device operates as a Modbus TCP to Modbus RTU converter and communicates to the drive using the
Modbus RTU protocol. For drives with factory fitted interface, the operating principle remains the same.

9.2. Usage Requirement

® When using the Modbus TCP to control the drive it is necessary to ensure that the amount of data and frequency of data exchange
does not exceed the amount of data which can be successfully exchanged on the Modbus sub-network within the permitted time.

= Whilst the Optitools Studio PC software supports communication through the Ethernet network for device commissioning, it is not
recommended to use this confinuously during operation of the drive as the additional communication load may exceed the limit
resulting in loss of Cyclic communication.

o Inthis case, connect the PC software to the drive serial port using the USB / RS485 adaptor.
= Use port D1 or D2 of the external Ethernet adaptor.
= Use port D1 or D2 of the Compact 2 Ethernet adaptor.
= Use one of the available ports labelled “1OIOI".

o Do not connect via Ethemet if data logging is required.
9.3. Operation

9.3.1. Supported Commands

Modbus TCP supported commands and registers are the same as those for Modbus RTU. Refer to sections 4.3. Modbus RTU
Configuration Parameter on page 10 to 4.6. Modbus RTU Indirect Parameter Access on page 10 for further information.

9.3.2. IP Address
The default IP address is 192.168.1.253, Subnet Mask 255.255.255.0

IP configuration can be changed using the intemnal webserver interface.

9.4. Trouble Shooting

9.4.1. Status Indicator LEDs

Refer to 6. Ethernet Connection on page 14 for status LED location information.

NS

MS
COMM
ERROR

Ethernet Network Status Indicator

MS: Ethernet/IP Network Status Indicator

COMM: Modbus Communication Indicator (OPC-2-ETHIG-IN <-> Drive)

Modbus Error Indicator (OPC-2-ETHIG-IN <-> Drive)

Network Status (NS) Indicator
Ethernet/IP Modbus TCP

Steady Off

Steady Green

Flashing Green

Flashing Red

Steady Red

Flashing Green and Red

www.invertekdrives.co

Not powered
No IP address

Online

One or more connections active or message received

Online

No connections active or no messages received

Connection timeout

Duplicate IP

Self-test

Not powered
No IP address
In EXCEPTION state

At least one Modbus TCP message received

Online
Waiting for first Modbus TCP message

Connection timeout

No valid Modbus TCP message have been received
with in the configures “process active timeout”
Duplicate IP

Fatal Error
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Module Status (MS) Indicator

Steady Off No power

Steady Green Operating in normal condition
Flashing Green Drive not configured

Flashing Red Minor fault - Recoverable fault
Steady Red Maior fault - Unrecoverable fault
Flashing Green / Red Self-fest

Steady Off Modbus protocol TX/RX inactive
Steady/flashing Yellow Modbus protocol TX/RX active

ERROR

Steady Off Modbus protocol TX/RX Status OK

Steady Red Non-recoverable infernal fault -~ Modbus communications circuit fault
Flashing Red Recoverable Communication fault or configuration error

Link Activity LEDs (P1/P2)

P1 Speed Steady Yellow 100Mbps link active
Steady Off 10Mbps or No link
P1 Link Activity Steady Green Valid Link
Steady Off No Link
Flash TX/RX
P2 Speed Steady Yellow 100Mbps link active
Steady Off 10Mbps or No link
P2 Link Activity Steady Green Valid Link
Steady Off No Link
Flash TX/RX
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10. Fieldbus Gateways

10.1. Gateway Concept

The fieldbus gateway acts as an interface between the Modbus RTU interface and a high-level fieldbus network such as Profibus DP
or DeviceNet.

The gateway supports up fo 8 drives connected as slaves.
NOTE When ordering the gateway, the number of slaves must be specified to ensure the correct configuration is loaded.

The gateway internally consists of two segments of memory. Data transferred from the fieldbus Master System is written to the first
memory area, and the fieldbus Master may Read data from the second memory area.

Gateway
Memory 5 X
w X I~
3 o w3
% 3 > Input > 3%
kS Data Sz
[l 4 [}
s >
€ Output € "

Data

The fieldbus Master can normally be configured to Read and Write the entire gateway memory area in a single fransaction, or
separate fransaction per drive may be configured. The gateway is the pre-configured by Invertek to carry out the necessary individual
Modbus RTU transactions to communicate with the Sub Network of connected drives.

10.2. Gateway Included Components
Each gateway is supplied with the following:
®  Anybus Communicator Profibus AB7000 OR Anybus Communicator DeviceNet AB7001.

= Male DB9-RJ45 Blue Subnetwork Connection Cable.
NOTE PROFIBUS / DeviceNet network cable and connector are not included.

10.3. Gateway Installation

= Mount the gateway on to the DIN-rail.
1 | The DIN-rail mechanism works as follows:

o To snap the gateway on, first press it downwards (1) to compress the spring in the DIN-rail
mechanism, then push it against the DIN-rail as to make it snap on (2).

o To snap the gateway off, push it downwards (1) and pull it out from the DIN-rail (2), as to make
it snap off from the DIN-rail.

= Connect the Anybus Communicator o the PROFIBUS-DP / DeviceNet network.
= For Profibus, set the PROFIBUS node ID (see section 10./1. Installation on page 51).
= Connect the gateway to the serial subnetwork using the supplied Blue Male DBQ-RJ45 Subnetwork
Connection Cable.
<€—2 | Foranetwork with multiple drives, refer to 10.4.2. Mulfi Drive Network Example on page 48.
= Gateways supplied by Invertek drives are pre-configured to operate with 4 connected E3 drives,
unless an alternative number is specified when ordering.
= |f an alternative number of slaves are required, configuration files o suit between one and 4 slaves
may be downloaded from the Invertek Drives website. The user may then load the desired slave
configuration to the gateway as follows:
o Connect the gateway to the PC via the configuration cable.
o Connect the power cable and apply power.
o Start the Anybus Configuration Manager program on the PC.
(The Anybus Configuration Manager software attempts to defect the serial port automatically.
If not successful, select the correct port manually in the “Port”-menu.

o Configure the gateway using the Anybus Configuration Manager and download the relevant
—_—>» 2 configuration to suit the number of connected slave drives.

o Set up the PROFIBUS communication in accordance with the configuration.
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10.4. Subnetwork Connection

The drive sub network connects to the connector on the bottom of the gateway, using the supplied DB9-RI45 cable. For a single drive
installation, the cable can be connected directly from the gateway to the Optidrive. For a network of multiple drives, the network can
be easily constructed using suitable RI45 cables and splitters available from your Invertek Drives Sales Partner.

10.4.1. Single Drive Network Example
The gateway is connected to the drive using the supplied Blue Male DB9-RI45 Subnetwork Connection Cable.

10.4.2. Multi Drive Network Example

The network can be constructed using firstly the supplied Blue Male DBQ-RI45 Subnetwork Connection Cable, and in addition, RI45
Splitters (OPT-2-J45SP-IN|) and RJ45 cables (0.5m — OPT-2J4505-IN, Tm — OPTJ4510-IN, 3m — OPT-2-J4530-IN). Alternative

cables may be used; Invertek recommend using Cat 6 shielded twisted pair cables with pin-fo-pin construction.
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10.5. Gateway Memory Mapping

The PLC programmer can read/write the PLC memory mapping to gateway memory to monitor/control drives in the sub network.

10.5.1. Input Memory

This part of the memory contains the real-time drive information that can be read by the PLC.

Drive Modbus fizels s R?gister
RTU Address Start Address Data Length (I:efer to section I.'I for
urther information)
Trip code 0x0000 8 bits 5
Drive sfatus 0x0001 8 bifs
1 Motor speed in Hz 0x0002 16 bits 7
Motor current 0x0004 16 bits
Not Used 0x0006 16 bits
Trip code 0x0008 8 bifs 5
Drive sfatus 0x0009 8 bits
2 Motor speed in Hz O0xO00A 16 bits 7
Motor current 0x000C 16 bits
Not Used 0xO00E 16 bits
Trip code 0x0010 8 bifs 5
Drive status 0xO01 8bits
3 Motor speed in Hz 0x0012 16 bits 7
Motor current 0x0014 16 bits
Not Used 0x0016 16 bits
Trip code 0x0018 8 bis 5
Drive sfatus 0x0019 8 bits
4 Motor speed in Hz OxO0TA 16 bits 7
Motor current 0x001C 16 bits
Not Used OxO01E 16 bits
Trip code 0x0020 8 bits 5
Drive status 0x0021 8 bits
5 Motor speed in Hz 0x0022 16 bits 7
Motor current 0x0024 16 bifs
Not Used 0x0026 16 bits
Trip code 0x0028 8 bis 5
Drive sfatus 0x0029 8 bifs
6 Motor speed in Hz Ox002A 16 bits 7 -1
Motor current 0x002C 16 bits 6’
Not Used Ox002E 16 bifs E
Trip code 0x0030 8 bits 5 o
Drive status 0x0031 8 bits &
7 Motor speed in Hz 0x0032 16 bits 7 Q
Motor current 0x0034 16 bits (o]
Not Used 0x0036 16 bits 3
Trip code 0x0038 8 bits 5 i
Drive sfatus 0x0039 8 bits Q
8 Motor speed in Hz O0xO03A 16 bits 7 i
Motor current 0x003C 16 bits
Not Used 0xO003E 16 bits
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10.5.2. Output Memory

This part of the memory contains the real-time drive information that can be read by the PLC.

Drive Modbus e R?gister
RTU Address Start Address Data Length (Refer to section 11 for
further information)
Control command 0x0200 16 bits 1
: Speed reference in HZ 0x0202 16 bits 2
No Function 0x0204 16 bits -
Ramp Time 0x0206 16 bits 4
Control command 0x0208 16 bits 1
5 Speed reference in HZ 0x020A 16 bits 2
No Function 0x020C 16 bits -
Ramp Time 0x020E 16 bits 4
Control command 0x0210 16 bits 1
. Speed reference in HZ 0x0212 16 bits 2
No Function 0x0214 16 bits -
Ramp Time 0x0216 16 bits 4
Control command 0x0210 16 bits 1
4 Speed reference in HZ 0x0212 16 bits 2
No Function 0x0214 16 bits -
Ramp Time 0x0216 16 bits 4
Control command 0x0220 16 bits 1
s Speed reference in HZ 0x0222 16 bits 2
No Function 0x0224 16 bits -
Ramp Time 0x0226 16 bits 4
Control command 0x0228 16 bits 1
Speed reference in HZ Ox022A 16 bits 2
© No Function 0x022C 16 bits -
Ramp Time O0x022E 16 bits 4
Control command 0x0230 16 bits 1
. Speed reference in HZ 0x0232 16 bits 2
No Function 0x0234 16 bits -
Ramp Time 0x0236 16 bits 4
Control command 0x0230 16 bits 1
. Speed reference in HZ 0x0232 16 bits 2
No Function 0x0234 16 bits -
Ramp Time 0x0236 16 bits 4

10.6. Controlling the Optidrive(s)
The following points should be noted when attempting to control the Optidrive(s):
® The drive must be set for Modbus RTU control using P-12.

= Digifal Input 1 which acts as a hardware enable must be ON for the drive to start, otherwise the drive will not enable, and the Sub
Network Status LED will illuminate Red when the user tries to start the drive.

= The Enable / Run signal is Edge triggered, and so the drive must receive a control word with Bit O = O, followed by a control word
with Bit O =1 to start.

= |fP-12 = 3 and the user writes any data to the Ramp Time memory areq, the gateway will indicate a Sub Network Status error (red
flash), as the drive rejects the data which cannot be used.
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10.7. Profibus DP Gateway Features - OD-PROFB-IN
Complete PROFIBUS-DP slave functionality according to IEC 61158.
Supports all common baud rates up to 12 Mbit (defected automatically).

Up to 64 bytes of | /O data in each direction, allowing up to 8 Optidrives to be connected to a single gateway.

Galvanically isolated bus electronics.

10.7.1. Installation

10.7.1.1. Overview - Module Front

LED Indicators

Configuration Switches |
@

PROFIBUS Connector

Online Green Online
Off Not Online
Offline Red Offline
Off Not Offline
Not Used -
Fieldbus Off No diagnostics present
Diagnosiics Red, Flashing THz Configuration Error
Red, Flashing 2Hz User parameter data error
Red, Flashing 4Hz Initialisation Error
Subnet Status | Flashing Green Running, but one or more transaction errors
Green Running
Red Transaction error / subnet stopped

Device Status | Off

Power Off

Alternating Red / Green

Invalid / missing configuration

Green

Initialising

Flashing Green

Running

Red Bootloader Mode
Flashing Red Diagnostic Code
~— Set the PROFIBUS node address by using the switches as follows:
Node address = (switch B * 10) + (switch A * 1)
Switch A
Example:
Setting node address 42
Switch B
DB9 Profibus Connector Pin no | Description
Bottom View L ikl ! Shield
PCC tor: 2 RS232 Rx (Not Used 3 B-li
] G:InDnec or x (Not Used) e Female o ine
2' oND 3 RS232 Tx (Not Used) 4 RTS
: 7 (OJoJoJoJo)

3.RS232 Rx G b 4 NC YoYoTo) 5 GND bus
4.RS232 Tx - — 5 Signal OV 6 +5V bus out

O o o |

o 5 6 RS422 Rx+ (Not Used) 8 A-line

®

|I 7 RS422 Rx- (Not Used) 2,7,9 | NC

PN 1 8 | RS485+ Modbus RTU
Power: @
1.+24V DC — 9 RS485- Modbus RTU
2.GND ™

Power
1 +24VDC, 300mA
2 ov
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10.7.2. Profibus Master Configuration
The latest applicable GSD file may be downloaded from the HMS website, www.anybus.com.

The actual configuration process will differ for different Profibus Master Systems and is not possible to explain in this document.
Example configurations for Siemens PLC are provided on the HMS website.

When configuring the communication between the Master System and the gateway, 4 words of Input Process Data and 4 words

of Output Process Data should be allocated per drive connected the gateway, up to a maximum of 32 Input and Qutput words. If
necessary, a configuration may be chosen in the Profibus Master which supports more than the connected number of drives, e.g. if 3
drives are connected to the gateway, the Master System can be configured for 12, 16 or even 32 words of Input and Output process
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data. The additional words will simply not contain any dato.

10.8. DeviceNet Gateway Features - OD-DEVNT-IN

= Communications Adapter, profile no. 12

= Group two server

* Mac ID and baud rate configuration via on-board switches

= Polled, Change-of-state and Bit strobed 1,/O

10.8.1. Installation

10.8.1.1. Overview - Module Front

Network Off Not online
Status Green Link ok, online, connected
Flashing Green Online, not connected
Red Critical link failure
LED Indicators Flashing Red Connection timeout
Module Off No power
Staus Green Device operational
Configuration Switches Flashing Green Dafa size bigger than configured
Mac ID Red Unrecoverable fault
Baud rate Flashing Red Minor fault
Not Used -
Not Used -
Fieldbus Flashing Green Running, but one or more transaction errors
Diagnosics Green Running
Red Transaction error / subnet stopped
Device Status | Off Power Off
Alternating Red / Green | Invalid / missing configuration
Green Initialising
Flashing Green Running
Red Bootloader Mode
Flashing Red Diagnostic Code

10.8.1.2. Configuration Switches - Baud Rate

Switch 1 Switch 2 Baud Rate
OFF OFF 125k
OFF ON 250k
ON OFF 500k
ON ON N/A
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10.8.1.3. Configuration Switches - MAC ID

Switch 3 Switch 4 Switch 5 Switch 6 Switch 7 Switch 8

0 OFF OFF OFF OFF OFF OFF
1 OFF OFF OFF OFF OFF ON
2 OFF OFF OFF OFF ON OFF
3-62
63 ON ON ON ON ON ON
DB9 DeviceNet Connector Pin no | Description
Bottom View
PC Connector: L v ! v
1. GND : 2 RS232 Rx (Not Used) | 2 CAN L
rD—D—D—D—D-l
2.GND 3 | RS232 Tx (Not Used) 00 G G G GO 3 | Shield
3.RS232 Rx ]
4.RS232 Tx 4 |NC 4 | CANH
5 Signal OV 5 V+
II 8 | RS485+ Modbus RTU
DS 9 | RS485- Modbus RTU
Power:
1.4+24V DC
2. GND Power
1 +24VDC, 300mA
2 ov

10.8.2. DeviceNet Master Configuration
The latest version of the EDS file may be downloaded from the HMS website, www.anybus.com.

The actual configuration process will differ for different DeviceNet Master Systems and is not possible to explain in this document.
Example configurations for Rockwell PLC are provided on the HMS website.

When configuring the communication between the Master System and the gateway, 4 words of Input Process Data and 4 words

of Output Process Data should be allocated per drive connected the gateway, up to a maximum of 32 Input and Output words. If
necessary, a configuration may be chosen in the Master which supports more than the connected number of drives, e.g. if 3 drives are
connected to the gateway, the Master System can be configured for 12, 16 or even 32 words of Input and Output process data. The
additional words will simply not contain any data.

10.9. Diagnostics and Troubleshooting

No Communication, Master > Gateway Check all network cables

Check correct bus termination

Check correct node address on gateway
Check GSD / EDS file is recognised and used by the Master
Check the Status LEDs 1 and 2

Profibus Communication OK, Check the subnetwork Status LED

Not possible to control the Optidrive(s) Check all sub network conneciions

Check correct baud rate set in drives

Check drives are addressed sequentially from 1

Check that data is written fo the correct memory areal(s)
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11. Control & Status Registers

11.1. Control Registers

When controlling the drive through any fieldbus network it is recommended to use the registers below. These registers support the Modbus
RTU Function Code Write Multiple Registers and so all registers can be set in a single transaction greatly speeding up the drive control.

These registers are pre-mapped to the CAN RX PDO1 and are also used in the EDS file for Ethernet/IP communication.

The functions are described more fully in section 11.2. Standard Status Registers on page 55.

Modbus
RTU Scaling
Register
PDOO 1 2000h 0 Y - Control Word WORD | R/W | See Below
PDOI 2 2001h 0 Y - Frequency Setpoint S16 R/W | 1dp, e.g. 100 = 10.0Hz
PDO?2 3 2002h 0 Y - PID Sefpoint, Analog Output - R/W | O - 4096 =0 - 100%
PDO3 4 2003h 0 Y - Ramp Time uleé R/W | 2dp, e.g. 500 = 5.00s

11.1.1. Drive Control Word PDOO

15

14

13

" No Function Assigned

1

10

% Digital output OFF Digital Output ON
8 Relay Output OFF Relay Output ON
7

6

B No Function Assigned

4

3 Operation Permitted Coast Stop

2 No Action Reset Active Fault
1 Operation Permitted Fast Stop

0 Stop Run

For normal operation, Bit 3 has the highest priority, bit O has the lowest priority (bit 3>bit 1>bit O).

Note that the Run / Stop (bit O), Fast Stop (bit 1) and Coast Stop (bit 3) only operate under the following conditions:
= Fieldbus control (or CAN) is selected in P-12

= P3l=0orl

Otherwise, Run / Stop function is controlled by drive control terminals.

Reset function (bit 2) is always active when the drive operates in Fieldbus or CAN mode.

Bits 8 and @ may optionally be used to control the state of the built in Analog Output in Digital Mode and the Output relay. This
function is activated if selected by the relevant parameter:

= Relay Output P-18

= Digital Output, P-25

Refer to the programming Guide for further information.

11.1.2. Frequency Setpoint PDO1

Frequency Setpoint value is transferred with one decimal place (200 = 20.0Hz).

The maximum value is limited by P-O1.

Sending a value that exceeds P-O1 will result in an Exception error.
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11.1.3. PID Setpoint, Analog Output Control PDO2
This word may optionally be used for the following functions:
= To set the sefpoint to the PID controller

o Requires P-44 =2

o The value range is O — 4096 =0 - 100.0

o Values > 4096 are treated as 100.0%
= To directly control the analog output in analog mode

o Requires P-25 =13

o The value range is O — 4096 = 0 - 10Volts Output

o Values > 4096 are freated as 100.0%

11.1.4. Ramp Time PDO3
Active only when P-12 = 8 (CAN) or 4 (All other fieldbus).

This register specifies the drive acceleration and deceleration ramp time. The same value is applied simultaneously to the acceleration

and deceleration ramp times.

The value has two decimal places, e.g., 500 = 5.00 seconds.

11.2. Standard Status Registers

When controlling the drive through any fieldbus network the registers below can be used to provide a simple status feedback from the drive.

Registers 6, 7 and 8 are pre-mapped to the first CAN PDO and are also used in the EDS file for Ethernet/IP communication.

The functions are described more fully in section 11.2. Standard Status Registers on page 55.

Modbus
RTU
Register

PDIO 6 200Ah 0 Y -
PDI1 7 200Bh 0] Y -
PDI2 8 200Dh 0 Y

PDI3 Q 200Eh 0] Y -

11.2.1. Drive status and error code Word PDIO

Scaling

Error code | Drive status | WORD R See Below

Output Frequency S16 R 1dp, e.g. 100 = 10.0Hz
Motor Current ulé R 1dp, e.g. 100 = 10.0A
Motor Torque S16 R 4096 = 100%

Bit Function When “0” Function When “1”
15

14

13

12 In the event of a trip, the associated code

1 is shown in this byte

10

Q

8

7

6 Not Ready Drive Ready

5

4

3

2 Drive In Standby Mode
1 Drive OK Drive Tripped

0 Drive Stopped Drive Running

Bit 6: Drive Ready to Run is defined as:
= Not tripped.
= Hardware enable signal present (DIT ON).

= No mains loss condition.
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11.3. Extended Status Registers

Modbus
RTU Parameter

Register il
2001 - - - - Status Word 2 WORD
2002 - - - - Motor Output Speed S16
2003 - - - - Motor Output Current Uloe
2004 - - - - Motor Output Power ulo
2005 - IO Status Word WORD
2006 - - - - Motor Output Torque u16
2007 - PO-08 DC Bus Voltage ul16
2008 - - - PO-09 Heatsink Temperature S16
2009 - - - PO-01 Analog Input 1 S16
2010 - - - PO-02 Analog Input 2 ulé
201 - Analog Output u16
2012 - - - PO-05 Pl Output ul16
2013 PO-20 Internal Temperature S16
2014 - - - PO-07 Motor Output Voltage ulé
2015 IP66 Pot Input value ul16
2016 - - - Trip Code ul16

11.3.1. Status Word 2 - Register 2001

~ ~© X x© x© x© x© X X K X O O O O A

See Below

1dp, e.g. 100 = 10.0Hz
1dp, e.g. 100 = 10.0A
2dp, e.g. 100 = 1.00kW

See Below

4096 = 100%

600 = 600 Volts
50=50°C

1dp, e.g. 500 = 50.0%
1dp, e.g. 500 = 50.0%
1dp, e.g. 500 = 50.0%
1dp, e.g. 500 = 50.0%
50=50°C

200 = 200 Volts RMS
1dp, e.g. 500 = 50.0%

See Below

Status Word 2 provides an optional additional status word which may be used in additional or as an alternative to the status word

in register 6. This status word is the first word in a block of 16 registers which may be read using a single “Read Multiple Registers”

command enabling an efficient method to transfer important status information.

o | oeiton

Bit is HIGH under the following conditions:

No frip / fault
0 Ready No mains loss
Hardware enable input is present
1 Running Drive running
2 Tripped Drive tripped
3 Standby In Standby Mode
4 Fire Mode Fire mode is active
5 Reserved N/A
6 Speed Set-point Reached (At Speed) (D)rL\;:thS ::;E‘:riy — Set point
7 Below Minimum Speed Drive Is enabled
Output Frequency / Speed < P-02
Overload Output current > P-08
9 Mains Loss Mains power not defected
10 Heatsink > 85°C Heatsink temperature > 85°C
1 Control Board > 80°C Control PCB temperature > 80°C
12 Switching Frequency Reduction PWM switching frequency is reduced from set value
13 Reverse Rotation Motor rotates is in reverse direcfion
14 Reserved N/A
15 Live Toggle Bit This bit will toggle each time this register is read
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11.3.2. IO Status Word - Register 2005

This register provides an extended status indication of drive input and output signal status.

Definition Bit is HIGH under the following conditions:
0 DIT Status DIT ON
1 DI2 Status DI2 ON
2 DI3 Status DI3 ON
3 DI4 Status DI4 ON
4,5 Reserved N/A
6 IP66 Switch FWD IP66 FWD Switch FWD (IP66 Switched Drives only)
7 IP66 Switch REV IP66 FWD Switch REV (IP66 Switched Drives only)
8 Digital Output Status DO HIGH OR AO > O (Terminals 8 & 9)
% Relay Output Status Output Relay Closed
10,11 Reserved N/A
12 Analog Input 1 Signal Lost (4-20mA) | Al Signal < 3mA (only with 4 — 20mA signal type selected)
13 Analog Input 2 signal Lost [4-20mA) | AI2 Signal < 3mA (only with 4 — 20mA signal type selected)
13 Reserved N/A
14 IP66 Pot Input > 50% IP66 integrated pot > 50% [IP66 Switched Units Only)

11.3.3. Trip Code Register 2016

In the event of a trip, this register returns the frip code number associated. Refer to the parameter list for a list of trip codes.

11.4. Additional Modbus RTU Registers / CAN Index Data - Control & Monitoring

LI Parameter b L Bvte | F e Scali
ReI;Ti:J'er Index | Map Number Upper byte | Lower Byte | Forma ype | Scaling
5 2004h 0 Y - High Resolution Frequency S16 R See Below
Setpoint
10 200Fh 0 Y - Motor Power ul16 R 2dp, e.g. 100 = 1.00kW
1 2012h 0 Y PO-04 Digital Input Stafus WORD R See Below
12 - - PO-20 Rating ID ule R Internal Value
13 - - PO-20 | Power rafing ul6 R | 2dp, eg. 37 = 0.37kW
/ HP
14 - - PO-20 Voltage rafing ul16 R See Below
15 27E8h 0 N PO-18 IO processor software version ulé R 2dp, e.g. 300 = 3.00
16 27EAh 0 N PO-18 Motor comro‘\ processor ul16 R 2dp, e.g. 300 = 3.00 z
software version Q.
7 - - PO-20 Drive type ul16 R Internal Value =
18 201Ch 0 Y PO-48 Scope Channel 1 Data S16 R Internal Format 6.
19 201Dh 0 Y PO-48 Scope Channel 2 Data S16 R Internal Format g
- 201 Eh 0 Y PO-49 Scope Channel 3 Data S16 R Internal Format —
- 201Fh 0 Y PO-49 Scope Channel 4 Data S16 R Internal Format -ull'
20 2013h 0 Y PO-01 Analog 1 input result ul16 R 1dp, e.g. 500 = 50.0% 9!-
21 2014h 0 Y PO-02 Analog 2 input result ulo R Tdp, e.g. 500 = 50.0% &
2015h 0 Y - Analog Output % ul1é R 1dp, e.g. 500 = 50.0% ~
22 - - PO-03 Pre-Ramp Speed Reference S16 R 1dp, e.g. 500 = 50.0Hz 8
Value -
23 2011h 0 Y P0O-08 DC Bus Voltage ulo6 R 600 = 600 Volts !.I'
24 - PO-09 Drive Power Stage Sl6 R 50=50°C 2
Temperature ®
2043h 0 Y - Control board temperature S16 R 50=150°C
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Modbus

Re';Ti:’ter Index | Map

25 -

26 - -

27 : ;

28 - -

29 2017h 0] Y

30 -

31 -

32 203Ch 0 Y

33 203Dh 0] Y
34 203Eh 0 Y
35 203Fh 0] Y

36 2040h 0 Y
37 2041h 0 Y

38 -

39 2010h

40 2044h 0 Y

41

42 2046h

43 2048h

44 - -

45

46 - N

204%h 0 Y
- 23E8h 0 N
23E%h 0 N

- 27D0h 0 N
- 27D1h 0 N
- 27D2h 0 N
- 27D3h 0 N
- 27D4h 0 N
- 27D5h 0 N
- 27D6h 0 N
- 26D7h 0 N
- 27D8h 0] N
- 27D%h 0 N
- 27DAh 0] N
- 27DBh 0] N
- 27DCh 0] N
- 27DDh 0] N
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Parameter
Number

PO-30
PO-30
PO-30
PO-30

PO-26
PO-26
PO-10
PO-10

PO-14

PO- 14

PO-20

PO-T

PO-12

PO-12

PO-13
PO-13
PO-13
PO-13
PO-13
PO-13
PO-13
PO-13
PO-13
PO-13

Upper byte | Lower Byte | Format

Drive Serial Number 4
Drive Serial Number 3
Drive Serial Number 2
Drive Serial Number 1
Relay Output Status

Reserved

Reserved

kWh Meter

MWh Meter

Running Time — Hours

Running Time — Minutes &
Seconds

Run time since last enable —
Hours

Run time since last enable —
Minutes & seconds

Reserved
Internal Drive Temperature

Speed Reference (Internal
Format)

Reserved

Digital Pot / Keypad Reference
Output Voltage

Parameter Access Index
Parameter Access Value
Parameter Checksum

Pl Output

Scope Index 12

Scope Index 34

Run Time Since Last Trip 1 -
Hours

Run Time Since Last Trip T -
Seconds

Run Time Since Last Trip 2 —
Hours

Run Time Since Last Trip 2 -
Seconds

Trip log 2 & 1

Trip log 4 & 3

Trip 1 Time - Hours
Trip 1 Time - Seconds
Trip 2 Time — Hours
Trip 2 Time - Seconds
Trip 3 Time — Hours
Trip 3 Time - Seconds
Trip 4 Time — Hours
Trip 4 Time - Seconds

ule
uloe
hle}
ulé
WORD

WORD
WORD
ule
Jile
ule
ule
ule
ule
ule
ule

Type | Scaling

-~ Ao O ™ A

P2 BE- e B~ v B~ e I v)

-~ x© x© A O A A

-~ A~ ©® A~” X A” O ™ O A

See Below

Bit O Indicates Relay Status
1 = Relay Contacts Closed

No Function

No Function

1dp, e.g. 100 = 10.0kWh
10 = 10MWh

1 =1 Hour

100 = 100 Seconds

1 =1 Hour
100 = 100 Seconds

No Function
20=20C
3000 = 50Hz

No Function

3000 = 50Hz

100 = 100 Volts AC RMS
See Below

See Below

See Below

1000 = 100.0%

1 =1 Hour
100 = 100 Seconds
1 =1 Hour

100 = 100 Seconds

1 =1 Hour
100 = 100 Seconds
1 =1 Hour
100 = 100 Seconds
1 =1 Hour
100 = 100 Seconds
1 =1 Hour
100 = 100 Seconds
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Modbus
RTU

Register

Parameter
Number

Upper byte | Lower Byte | Format

Type | Scaling

- 27DEh N PO-23 Time Heatsink > 85 C — Hours Ulé R 1 =1 Hour
- 27DFh N PO-23 Time Heatsink > 85 C - ul16 R 100 = 100 Seconds
Seconds
- 27EOh 0] N PO-24 Time Internal > 80 C — Hours Ulé R 1 =1 Hour
- 27E1h 0 N PO-24 Time Internal > 80 C - Seconds ul16 R 100 = 100 Seconds
- 27E2h 0 N PO-27 Fan Run Time — Hours Ule R 1 =1 Hour
- 27E3h 0 N PO-27 Fan Run Time - Seconds ul16 R 100 = 100 Seconds
- 27E4h 0 N Fire Mode Active Time — Hours ulé R 1 =1 Hour
- 27E5h 0 N Fire Mode Active Time - ul16 R 100 = 100 Seconds
Seconds

- 27E6h 0 N - Power on Time - Hours uloé R 1 =1 Hour

27E7h 0 N Power on Time - Seconds ul16 R 100 = 100 Seconds
- 27E%h 0 N PO-28 IO Checksum WORD R

27EBh 0 N PO-28 DSP Checksum WORD R
- 27ECh 0 N PO-19 Ambient Temperature log 1 S16 R 50=50°C

27Edh 0 N PO-19 Ambient Temperature log 2 S16 R 50=50°C

27EEh 0 N PO-19 Ambient Temperature log 3 S16 R 50=50°C

27EFh 0 N PO-19 Ambient Temperature log 4 S16 R 50=50°C

27FOh 0 N PO-19 Ambient Temperature log 5 S16 R 50=150°C

27F1h 0 N PO-19 Ambient Temperature log 6 S16 R 50=150°C

27F2h 0 N PO-19 Ambient Temperature log 7 S16 R 50=150°C

27F3h 0 N PO-19 Ambient Temperature log 8 S16 R 50=150°C

27F4h 0 N PO-15 DC Bus Voltage log 1 ul16 R 600 = 600 Volts

27F5h 0 N PO-15 DC Bus Voltage Log 2 Ule R 600 = 600 Volts

27F6h 0 N PO-15 DC Bus Voltage Log 3 ulé R 600 = 600 Volts

27F7h 0 N PO-15 DC Bus Voltage Llog 4 uié R 600 = 600 Volts
- 27F8h 0 N PO-15 DC Bus Voltage Log 5 uié R 600 = 600 Volts
- 27F%h 0 N PO-15 DC Bus Voltage Llog 6 ulé R 600 = 600 Volts
- 27FAh 0 N PO-15 DC Bus Voltage Llog 7 ulé R 600 = 600 Volts
- 27FBh 0 N PO-15 DC Bus Voltage Log 8 uloé R 600 = 600 Volts
- 27FCh 0] N PO-16 Heatsink Temperature Log 1 S16 R 50=50°C >
- 27FDh 0 N PO-16 Heatsink Temperature log 2 S16 R | 50=50°C o.
- 27FEh 0 N PO-16 Heatsink Temperature Llog 3 S16 R 50=50°C g:o
- 27FFh 0 N PO-16 Heatsink Temperature Llog 4 S16 R 50=50°C 6.
- 2800h 0 N PO-16 Heatsink Temperature log 5 S16 R 50=150°C =
- 2801h 0] N PO-16 Heatsink Temperature Llog 6 S16 R 50=50°C n—
- 2802h 0] N PO-16 Heatsink Temperature Log 7 S16 R 50=50°C _u.'
- 2803h 0 N PO-16 Heatsink Temperature log 8 S16 R 50=150°C 9'_
- 2804h 0 N PO-17 Motor Current Log 1 ulé R 1dp, e.g. 100 = 10.0A &
- 2805h 0 N PO-17 Motor Current log 2 ul16 R 1dp, e.g. 100 = 10.0A -]
- 2806h 0 N PO-17 Motor Current log 3 ul16 R 1dp, e.g. 100 = 10.0A ®

2807h 0 N PO-17 Motor Current log 4 ul16 R 1dp, e.g. 100 = 10.0A ‘go

2808h 0 N PO-17 Motor Current log 5 ul16 R 1dp, e.g. 100 = 10.0A a

280%h 0 N PO-17 Motor Current Log 6 uleé R 1dp, e.g. 100 = 10.0A a
- 280Ah 0 N PO-17 Motor Current log 7 ul16 R 1dp, e.g. 100 = 10.0A
- 280Bh 0 N PO-17 Motor Current Llog 8 ul6 R 1dp, e.g. 100 = 10.0A
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Modbus

RTU Parameter Upper byte | Lower Byte | Format | Type | Scaling
Register B
- 280Ch 0 N PO-18 DC Ripple log 1 Ulé R 1=1 Vol
- 280Dh 0 N PO-18 DC Ripple Log 2 u16 R 1 =1 Volt
280Eh 0 N PO-18 DC Ripple Log 3 ule R 1=1 Volt
- 280Fh 0 N PO-18 DC Ripple Llog 4 ul16 R 1 =1 Volt
- 2810h 0 N PO-18 DC Ripple log 5 ul16 R 1=1Volt
- 281h | 0 N PO-18 DC Ripple log 6 ul6 R | 1=1Vol
- 2812h 0 N PO-18 DC Ripple Log 7 ul16 R 1=1Volt
- 2813h 0 N PO-18 DC Ripple log 8 ul16 R 1=1Volt
- 2814h 0 N PO-25 Estimated Rotor Speed S16 R
- 2815h 0] N PO-32 Actual PWM Frequency ul1o R
- 2816h 0 N PO-31 Motor Current iD ul16 R
- 2817h 0 N PO-31 Motor Current iQ ule R
- 2818h 0 N PO-33 O-I Trip Counter uié R
281%h 0 N PO-34 O-V Trip Counter uié R
- 281Ah 0 N PO-35 U-V Trip Counter uié R
281Bh 0 N PO-36 O-T Trip Counter Ule R
281Ch 0 N PO-37 bO-I Trip Counter ul16 R
281Dh 0 N PO-38 O-Heat Trip Counter Ule R

11.4.1. High Resolution Speed Reference

This register allows the user to set the speed reference value in the internal format, e.g. 3000 = 50.0Hz. This allows control resolution
to 1 RPM with a 2-pole motor. The maximum allowed value is limited by P-O1.

Either register 2 or register 5 can be used for speed reference control, however only one reference should be used in any confrol
system, otherwise unexpected behaviour can result.

11.4.2. Scope Channel Data Values

These registers show the scope present data sample value for the first two scope channels. The channel data source selection is
carried out through Optitools Studio.

11.4.3. Modbus RTU Registers 25 - 28: Drive Serial Number

The drive serial number may be read using these four registers. The serial number has 11 digits, stored as follows:

Register 28 Register 27 Register 26 Register 25
X X X X X X X X X X X
e.g.
Register 25 1
Register 26 1
Register 27 8745
Register 28 57
Drive Serial Number 5 7 8 7 4 5 0 1 0 0 1

11.4.4. Parameter Checksum Modbus Register 46

A checksum is calculated based on the present value of all user adjustable parameters and stored in Modbus Register 46. This may
be read to determine if parameter seftings have been adjusted.
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12. Technical Data (External Interface)

12.1. Environmental

Ambient Temperature

Storage and Transportation

-40...60°C / -40 ... 140°F

Operating -10..50°C / 14 ... 122°F UL approved
40 ..50°C / 104 ... 122°F Without UL approval
Alfitude Operating =<1000m UL approved
=<4000m Without UL approval
Relative Humidity Operating <95% Non-condensing, frost and moisture free
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