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OVERVIEW

This document is intended for people who intend to connect an Orca Series 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 Series motors feature a full-duplex RS422 interface, the 4-wire interface must be
properly bridged to a 2-wire interface. See the Orca Series Modbus over Half-Duplex RS485 User
Guide for details.
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Figure 1: Serial connection between Micro820 PLC and Orca Series motor
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PLC CONFIGURATION

The PLC's RS485 serial port must be properly configured to communicate with an Orca Series
motor. Please note some PLCs including the Micro820 use 1 indexing for register addresses while
the Orca Series motors use 0 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 Controller - Remote LCD
- General
- Memory [ Configure Serial Port for Remote LCD
- Startup/Faults
- Serial Port

- Ethernet

Status : Disconnected

. Interrupts Hardware Settings

- Modbus Mapping +| Enable Push Button Key Read

.. Real Time Clock .

. Embedded /O Backlight Mode: Interval

- Memory Card Time Value: 30 sec
Remote LCD

- Data Log Contrast: 0%

Figure 2: Disable Remote LCD serial port configuration

The serial port must be configured to use Modbus RTU, 19200 baud rate, even parity, and have
the role of Master.

. General
Memory Comman Settings
Startup/Faults
Driver: Madbus RTU
Serial Port e )
- Ethernet Baud Rate: 19200
Interrupts
Parity: B
Modbus Mapping =ity En
Real Time Clock Modbus Role: Master
- Embedded /0
- Memory Card Protocol Control
Remote LCD
Dats Log Medis: Rs485
- Recipe
Plug-in Modules Data Bits: 8
Lo< Empty > Stop Bits: T
Lem
= Empty > Response Timer: 200] ms
Brosdcast Pause: 200] ms

Inter-Frame: 0] us
(Delay/Timeout)

Figure 3 Serial Port settings:

ExampLE 1: KiNemATIC MoTiON

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 Series Motor 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 3 seconds.
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ReadModbus
MSG_MODBUS
1 IN Q
ReadCanced | [ ReadErrar
=t Cancel Error 4=
[ ReadlocalPamm | [ ReadErrorlD
~t LocalCly  ErrorlD $=
[ ReadTargetParam |
| = TargeiCig
[ ReadLocalAddress |
=t LocalAddr
EQU KinematicModeSet
{3
2 EN ol { )
[ ReadLocal Address{T] |
=il
5
-iZ
KinematicModeSeat MOV MOV
| /1
3 |/} EN ENO EN ENO
[ 5 ] [iriteLocal Address{T] | [ 4 ] (WriteTag...aram Add |
=il ol 4= =il ol g=
KinematicModeSet MOV MoV
4 | | EN ENO EN ENO
0 ] ["iriteLocal Address{] | [ 10 ] [WriteTarg..aram Addr |
=il ol 4= =il ol 4=
Motion_Tn..er_TimerQ [Motion_Trigger_Tim._. |
TON
| /1
5 1/} N
[ THis
= PT ET 4=
KinematicModeSet ‘writeModbus
| 1 MSG_MODBLUS
6 1/} I Q
KinematicModeSet  Motion_Tn._er_TimerQ [ ‘WriteCancsl ] [ \wiriteErrar
| | | | ' - Cancd Bt
ViriteLocalParm | " ViriteErrorD
=t LocalClg ErrorlD =
[ \writeTargetParmm |
| = TargeiCig
[ writeLocalAddress |
=t Local Addr

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

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
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Cmd: 3 — a Read Holding Registers message

ElementCnt: 1 — number of registers to be read

. - |F|eau:|Lu:ncaIF'aram |_

MODBUSLOCP, -

. ReadLocalParam. Channel LIMNT 2
. FeadlocalParam. TriggerT ype SIMT 1
. ReadlLocalParam. Crid LSIMT 3
. Feadl ocalParam.ElementCit UINT 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 Series motor’s server ID.

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

. = | FleadT argetParam
. FieadT argetParam.&ddr
. FReadT argetParam.Mode

Bl dikaT arnatDarze MOMBHICTARD _

Figure 6: Read TargetCfq 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 write.

. - |WrileanaIF‘aram |_ MODEUSLOCE: .

. WiiteLocalParam. Channel LINT 2

. WwinteLocalParam. TriggerT ype SIMT 1

. WiiteL ocalPararn. Cd SIMT B

. ritelocalParam.ElementCit JINT 1
- T e immriaes aen

Figure 7: Write LocalCfg initial parameters

The TargetCfg specifies the following values:
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Addr: 4 — Register address* to write to on the Orca Series motor. This will write the CTRL_REG_3
register which will change the mode of operation of the motor.

Node: 1 — The Orca Series motor’s server ID

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

I - wiiteT argetParam MODBUSTARR - .
. Wwrike T argetParam.Addr UDIMT 4
. Wwrite T argetParam. Mode LISINT 1

Figure 8: Write TargetCfg initial values

In this program two separate registers are written to 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 0 (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 3 seconds.
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ExampLE 2: CoNSTANT FoORCE
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 80N every 10 seconds.

—
MSG_MODELS
1 IN el
ReadCancdl [ ReadErar
~t Cancd Error =
[ ReadLocalParam [ ReadEmrerD
—tlocalCly  EmorlD 1=
[ ReadTargetParam
| = TareetCiy
| ReadLocalAddress
~+ LocalAddr
] iritehodbis
MSG_MODBUS
2 [
ViriteCancdl [ WiniteErer
~t Cancel Error =
[ riteLocalParam [ riteErrorD
—localCly  ErrorlD 1=
[ WriteTargetPamm
- TargetCig
[ WriteLocalAddress
— LocalAddr
] QU ] oV ForceModeEnabled
3 EN ol EN ENO EN ENO { )}
[ ReadLocaliddressli] [ FerceControlRegstr | (WritsTarg_aram Addr | [ 2 ] (\riteLocdl lementCrt |
=il =il ol =il ol =
Fl
=i2
T | ForceModeEnabled MOV MOV MOV
4 {/1 EN END EN END EN END {
[ ModeControlRegister ‘Witz arg..aram Addr | [ ForceControlMode [ViriteLocalAddress{l] | | 1 [WiniteLocdl. TementCrt
=il ol fr =il ol = =il ol f+
T TONOFFOG TONOFF_1
TONOFF
171
5 |/} N
[ T#0s
- PT ET 4=
TH#s
-1 PTOF
] TONOFF_1Q MOV
3 { | EN ENO
[ ] [ ForceTarget
=il ol t=
TONOFF_1Q MOV
1 /1
|/} EN ENO
20000 [ ForceTarget
=il ol g=
"] ForceModeEnabled SHR ANY_TO_WORD
7 | | EN ENO EN ENO
ForceTargs (" ForceTargaH || ForceTargaH (iriteLocalAddressZ]
=N SHR = =il ol
16
L NbS
ANY_TO_WORD
EN ENO
ForceTaros [WriteLocalAddress{T]
il ol =

Figure 9: Ladder Logic to alternate between commanding a constant force of 8ON and ON
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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

. WwiitelocalParam. Channel LIMT 2
. WiitelLocalParam. TriggerT ype LSIMT 1
. Wwiitel ocalParam. Crnd SINT 16
. Wwiitel ocalParam. ElementCnt JIMNT 2

Figure 10: Write LocalCfg initial values
The TargetCfg specifies the following values:

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

Node: 1 — The Orca Series motor's server ID.

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

I | wiiteT argetParam MODBUSTARE, - .
. WriteT argetPararm Addr LIDHMT 4
. WiteT argetParam. Mode LSIMNT 1

Figure 8: Write TargetCfg initial values

In Force Mode, the Orca Series motor's FORCE_CMD registers must be continuously written to
avoid a timeout which will return the motor to Sleep Mode.

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 OmN or 80000 mN for 10 seconds each.
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