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Overview

This document is intended for people who intend to connect an ORCA motor to a PLC, HMI,
etc, using a half-duplex RS485 connection.

In this guide an Allen-Bradley Micro820 PLC is used as an example, but the principles will
apply to most PLC models with serial RS485 capabilities.

Assumption of familiarity with Ladder Logic programming is assumed.

System Wiring

Since ORCA motors feature a full-duplex RS422 interface, the 4-wire interface must be
properly bridged to a 2-wire interface. See the ORCA Motors Modbus over Half-Duplex
RS485 User Guide for details.

Splitter Configuration Direct Motor Configuration
ORCA Motor ORCA Motor

_ - -
z 0z
1 2 3 4 5 6 7 8
RS485 to USB 1 2 3 4 5 6 7 8 MB|MB|MB| IC | IC | MB +5v|GND
7ontrols R | R 1 Te | - "ol - i RX+|RX- | TX+| D+ | D- | TX-
D+ D- D+ D- GND
To PLC To PLC

Figure 1: Serial connection between PLC and ORCA motor
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PLC Configuration

The PLC's RS485 serial port must be properly configured to communicate with an ORCA
motor. Please note some PLCs including the Micro820 use 1-based indexing for register
addresses while the ORCA motors use 0-based indexing, this results in the Registers
Addresses being shifted by one. In the case of the Micro820, by default the Remote LCD is
configured to overwrite serial port parameters so it must first be unchecked in the Remote

LCD section.

= Controller

- General

- Memaory

- Startup/Faults

- Serial Port

- Ethernet

- Interrupts

- Modbus Mapping

- Real Time Clock

.. Embedded /0

.. Memory Card

.. Remote LCD
Data Log

Controller - Remote LCD

[] Configure Serizl Port for Remote LCD

Status : Disconnected

Hard Settings
+/| Enable Push Button Key Read

Backlight Mode: Interval
Time Value: 30 sec
Contrast: 0%

Figure 2: Disable Remote LCD serial port configuration
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The serial port must be configured to use Modbus RTU, 19200 baud rate, even parity, and
have the role of Master. Other baud rate values can also be used but the default baud rate
must be configured through the motor’s IrisControls GUI interface (see the ORCA Motors
Reference Manual for additional information).

General

Memory Comman Settings
- Startup/Faults
Driver: Modbus RTU
- Serial Port e (@]
Ethernet Baud Rate: 19200
Interrupts
Parity: E
Modbus Mapping ariy: ven
- Real Time Clock Modbus Role: Master
Embedded 110
Memory Card Protocol Control
Remote LCD
- DataLog Media: RS485
.. Recipe )
Data Bits: ]
Plug-in Modules =t B
< Empty > Stop Bits: T
Lo E
= Empty > Response Timer: 200] ms
Broadcast Pause: 200] ms
Inter-Frame: 0| s
{Delay/Timeout)

Figure 3 Serial Port settings:

©2026 Iris Dynamics Ltd.
Go to jrisdynamics.com/support to create a support ticket

Iris Dynamics Ltd.

Victoria, British Columbia T +1 (888) 995-7050

pg. 4
irisdynamics.com


https://irisdynamics.com/hubfs/Website/Downloads/Orca/Approved/RM220115_Orca_Series_Reference_Manual.pdf?hsCtaTracking=e63573b5-0822-49c6-ab51-8fd19e3dbc2c%7C02512cb7-0bf7-4398-bf2e-2b2ceb8a6bab
https://irisdynamics.com/hubfs/Website/Downloads/Orca/Approved/RM220115_Orca_Series_Reference_Manual.pdf?hsCtaTracking=e63573b5-0822-49c6-ab51-8fd19e3dbc2c%7C02512cb7-0bf7-4398-bf2e-2b2ceb8a6bab
https://irisdynamics.com/support/

’;- R

“IRIS

Iris Dynamics Lt

Example 1: Kinematic Motion

ORCA™ Motors Modbus PLC
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This example will demonstrate reading and writing to single registers on the motor in order to
move it to Kinematic Mode and trigger a kinematic motion. This example assumes a kinematic
motion profile has already been configured, see the ORCA Motors Reference Manual for

additional information.

Ladder Logic

Using MSG_MODBUS blocks to set the motor to kinematic mode. Once Kinematic Mode is
confirmed through a read register, kinematic motion ID O is triggered every three seconds.

ReadModbus
MSG_MODEUS
1 IN Q
ReadCancd ReadError
=t Cancel Error
[ ReadlocalPamm | ReadErrorlD
=t localCly  ErrorlD
| ReadTargetParam |
| ~t TargetCiy
[ RezdlocalAddress |
=+ LocalAddr
| = 0] KinematicModeSat
{3
2 EN o { )
| ReadLocal ddress(l] |
=il
1
—i2
KinematicModeSat MOV MOV
1 /1 ]
3 {/1 EN ENO EN ENO
5 ["wiriteLocal Address{1] | [ 4 [writeTarg_aram Addr |
i1 ol g =il Ol g
KinematicModeSat MOV MOV
4 | | EN END EN ENO |
0 [riteLocalAddress[T] | [ 10 (WiriteTarg_aram Add |
i ol e =il 0 g
Motion_Tri..er_TimerQ Mation_Trigger_Tim...
TON
| /1
5 1/} In
T#3s
PT ET 4=
| KinematicModeSet TiiteModbus
| 71 MSG_MODBEUS
[ {/} IN Q
KinematicMedeSet Motion_Tn..er_TimerQ ‘writeCancel \writeError
| | | | . Cened  Evart
[ riteLocalParam | [ ‘wiriteErrodD
=tlocalCls  ErrorlD 1=
[ WriteTargetParam |
| =1 TargetCiy
[ VriteLocalfddress |
=t LocalAddr

Figure 4: Ladder logic program for enabling and triggering kinematic motion over Modbus RTU
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Parameters

As the MSG_MODBUS instruction block is general to any Modbus message, we will use one
block for reading and one for writing.

ReadModbus

The LocalCfg specifies the following values:

Channel: 2 — the default RS485 Serial Port on the PLC

TriggerType: 1 — continuous triggering, this message will be sent as long as IN is true
Cmd: 3 — a Read Holding Registers message

ElementCnt: 1 — number of registers to be read

L] : I _| !i . ack -

B [ — e
. ReadLocalParam. Channel LIMT 2
. Fieadl ocalParam. Trigger T ype LISIMT 1
. ReadLocalParam. Crid LISIMNT 3
. ReadLocalParam.ElementCrt LIMNT 1

Figure 5: Read LocalCfg initial values

The TargetCfg specifies the following values:

Addr: 318 - Register address* to read from the motor. This will read the
MODE_OF_OPERATION register which will change to 5 if the motor is in Kinematic Mode.
Node: 1 — The ORCA motor’s server ID.

* The PLC side uses 1-based indexed register values while the ORCA motor uses 0-based
indexing, this means that if we want to read from register 317 (Mode of Operation), the Addr
parameter must be 318.

. - |HeadTargetF‘aram |_

. FeadT argetParanm. Addr UDIMT 18
. FeadT argetParam.Mode USIMT 1
- D adeikaT araskP araes MOAMPRIICTARPR

Figure 6: Read TargetCfqg initial values

WriteModbus

The LocalCfg specifies the following values:

Channel: 2 — The default RS485 Serial Port on the PLC.

TriggerType: 1 — Continuous triggering, this message will be sent as long as IN is true.
Cmd: 6 — A Write Single Register message.

ElementCnt: 1 — Number of registers to be written.
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. - |WrileanaIF‘aram

. Wikl ocalParam. Channel JINT 2

. WriteLocalParam. TriggerT ype USIMT 1

. WiiteL ocalPararn. Cd SIMT B

. WwihiteLocalParam.ElementCnt INT 1
- T ame LamRmier Aem

Figure 7: Write LocalCfg initial parameters

The TargetCfg specifies the following values:

Addr: 4 — Register address* to write on the ORCA motor. This will write the CTRL_REG_3
register which will change the mode of operation of the motor.

Node: 1 — The ORCA motor’s server ID

* The PLC side uses 1-based indexed register values while ORCA motors use 0O-based
indexing, this means that if we want to write to register 3 (Mode of Operation), the Addr
parameter must be 4.

I - wiiteT argetParam MODBUSTARP - .
. Write T argetParam.Addr LDIMT 4
. WWiiteT argetParam. Mode LISINT 1

Figure 8: Write TargetCfqg initial values

In this program two separate registers are written with two different values. To set Kinematic
Mode, the value in the first value in the WriteModbus block’s LocalAddr array will be set to 5
(Kinematic Mode) with the TargetCfg Addr being 4 (CTRL_REG_3). Once the mode is set and
the motion ID needs to be triggered, the LocalAddr value must be changed to O (motion ID 0)
and the TargetCfg Addr must be changed to 9 (KIN_.SW_TRIGGER).

A TON timer is used to control the message rate to only send kinematic triggering write
messages every three seconds.
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Example 2: Constant Force

This example will enable Force Mode and write to multiple registers to set the high and low
registers of the FORCE_CMD register.

Ladder Logic

Using MSG_MODBUS blocks to set the motor to Force Mode and once mode change is
confirmed the commanded force alternates between 0 and 80 N every 10 seconds.

RezdModbs
MSG_MODBUS
1 IN
ReadCancd | ReadErrar
— Cancdl Error =
[ RezdlocelParm | ReadErrorlD
—tlocalCls  ErroriD -
[ ReadTargetParam |
| =t TargetCly
[ ReadLocalAddress |
~ LocalAddr
] WriteModbis
MSG_MODBLS
2 N
iteCaned | iriteError
— Cancdl Error =
[ wiriteLocalParam | ViriteErrorD
—localCly  EmorD 1=
[ VriteTargetPamm |
=t TargetCiy
[ WiriteLocal Address |
— LocalAddr
1 EQU WOV MOV ForceModeEnabled
3 EN ol EN ENO EN ENO { —
[ ReadLocal Address1] | [ FerceControl Regsster | ['WriteTarg..aram Addr | | 2 [WriteLoca lementCri |
il | Ui o | it ol
z
—+i2
| ForceModeEnabled (= MOV MOV
4 |/1 EN ENO EN ENO EN ENO {
[ ModeControlRegiser | [Winte[=g.aram Add | [ ForceControliode | [‘riteLocalAddress(T] | | i [WriteLocal lementCr |
il ol 1+ it ol f+ it ol 4=
|  TONOFF.1@ TONOFF_1
TOMOFF
1/1
5 1/} [
THI0s I [
~4PT ET 4+
T#10s 1
L PTOF
— TONQFF_1Q MOV
[ | | EN END
[}] ForceTarget
il ol 1+
TONOFF_1Q MoV
1/1
1/} EN ENO
50000 ForceTarget
il ol 1+
| ForceodeEnabled SHR ANY_TO_WORD
7 | | EN ENO EN ENO
ForceTarget ForceTarget! ForceTarget! [viriteLocalAddressld] |
=N SHR 1= i1 ol f+
18
—HbS
ANY_TO_WORD
EN ENO
ForceTarget [hiteLocalAddress[T] |
=it ol f |
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Parameters

ReadModbus

In this case the ReadModbus Block will be set up as it was in the last example.

WriteModbus

The LocalCfg specifies the following values:

Channel: 2 — The default RS485 Serial Port on the PLC.

TriggerType: 1 — Continuous triggering, this message will be sent as long as IN is true.

Cmd: 16 — A Write Multiple Registers message.

ElementCnt: 1 — Number of registers to be written (this value will be updated to 2 when a
force value is commanded as it is a double wide register).

- |WriteLocalF’aram

. WwhitelocalParam. Channel LIMT 2
. wWiiteLocalParam. TriggerType LSIMNT 1
. WiiteLocalParamn. Crnd LSINT 16
. Wiitel ocalParam. E lementCit UINT 2

Figure 10: Write LocalCfg initial values

The TargetCfg specifies the following values:

Addr: 4 — Register address* to write on the ORCA motor. This will write the CTRL_REG_3
register which will change the mode of operation of the motor.

Node: 1 — The ORCA motor’s server ID.

* The PLC side uses 1 indexed register values while ORCA motors use O indexing, this means
that if we want to write to register 3 (Mode of Operation), the Addr parameter must be 4.

I - wihiteT argetParam MODBUSTARE, - .
. WAriteT argetParam. Addr LDIWNT 4
. WiriteT argetParam. Mode LISIMNT 1

Figure 11: Write TargetCfg initial values

In Force Mode, the ORCA motor's FORCE_CMD registers must be continuously written to
avoid a timeout which will return the motor to Sleep Mode.
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Once the motor is confirmed to be in the Force Mode, the write TargetCfg Addr is changed to
29 (FORCE_CMD) and the LocalCfg ElementCnt is changed to 2 as it is a double wide register.
When writing two registers, the first two values in the write LocalAddr array must be set with
the low register to the first entry in the array and the high register as the second value. This is
done by right shifting the target force value by 16 bits as this is the width of each register.
A TONOFF timer is used to set the force to either O mN or 80000 mN for 10 seconds each.
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