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Warranty Disclaimer

While efforts were made to verify the accuracy of the information contained in this documentation, Parker
expressly disclaims all warranties with regard to this application note, including, but not limited to, the implied
warranties of merchantability and fithess of a particular purpose. Parker does not warrant, guarantee, or make
any representation regarding the use or the results of the use of this application note in terms of correctness,
accuracy, or reliability. The contents of this application note are subject to change without notice. Parker will
publish updates and revisions of this document as needed. The documents supersedes all previous versions.

Limitation of Liability

You agree that Parker shall not be liable to you under this agreement for any damages, including without
limitation any lost profits, or any consequential, incidental, or punitive damages arising out of the use or inability to
use this application note and related documents, or for any claim by another party. You agree and hold Parker
harmless for all claims and damages from any third party as a result of their use or inability to use any product
that you develop based on this application note and the products and/or services documented herein.
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1. General

This document describes how to connect Compax3 122T11 devices to Rockwell (Allen Bradley) PLCs via
DeviceNet by the following steps:

« How to setup the Compax3 DeviceNet configuration

¢ How to setup the DeviceNet scanner
«  How to control the axis via a tiny PLC program example written in Structured Text (ST)

It is assumed that the user has basic knowledge of Rockwell software tools and PLCs.

Parker Hannifin GmbH 09.12.05 14:34 ApplicationNote.doc
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2. System overview

2.1. Hardware overview

PLC POWER DIGITAL DIGITAL DEVICENET | RIGHT END
Compact Logix SUPPLY ouT IN SCANNER CAP
L32E
1769-PB2 1769-OB16 | 1769-1Q16 1769-SDN 1769-ECR
1769L32E SERIES A/ SERIESB/ | SERIESA/ | SERIESB/ | SERIESA/
SERIES A REV 1 REV 2 REV 2 REV 1 REV 1
\ MAC ID 9
MAC ID 4

Compax3

/

C3S025V2F10122T11M00

Figure 1: hardware overview

The bus speed in this application example is 125 kBaud/sec.

2.2. Software overview
The following software packages were used:
- Compax3 configuration

- PLC configuration and programming
- DeviceNet network configuration

¢« Compax3 ServoManager V2.0.2.2
e RSLogix 5000 with Structured Text (ST) externsion V13.03.00
* RSNetWorx for DeviceNet V6.00.00

Parker Hannifin GmbH 09.12.05 14:34
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3. DeviceNet configuration of Compax3

3.1. Defining the process data

The first step is to determine the process data to be exchanged between the PLC and
Compax3.

This application example uses 8 bytes of bidirectional process data that is defined as follows:

* PLC > Compax3

Signal Data size

Controlword 16 Bit (2 bytes)
Operation Mode 16 Bit (2 bytes)
Target position 32 Bit (4 bytes)

e Compax3 - PLC

Signal Data size

Statusword 16 Bit (2 bytes)
Last device error 16 Bit (2 bytes)
Actual position 32 Bit (4 bytes)

Due to the fact the process image of Rockwell PLCs is arranged in arrays of 32 Bit integer
values (DINT) it is recommended to take special care of the byte alignment.

32 Bit values (e.g. Target position) should not overlap two array elements because this would
make them difficult to handle.

In the example above the first element of the process data array is covered by the
controlword and the operation mode. The second element is entirely covered by the target
position.

Parker Hannifin GmbH 09.12.05 14:34 ApplicationNote.doc
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3.2. Configuration

The following screenshots show how to configure Compax3 via the DeviceNet wizard.

3.2.1. Default Operation mode and error behavior

1/5 DeviceNet - T11 mode selection

Mode Devicenst

Pazition Mode

Error reaction

Mo response

< Zuriick I Wigiter I

Abbrechen Hilke

Parker Hannifin GmbH
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3.2.2. Output messages (PLC - Compax3)

2/5 DeviceMet - Configuration output messages PLC - Compax3

I'Q Messages (16bit words)

Cutpt meszage 1 |Contralvward [1100.3] 16B#t Selection
Output message 2 | Opersting maode [1400.5] 166it Selection
Output message 3 | Target position [1100.6] 3261t Selection
Cutput message 4 |NOT COMNFIGURED Selection

Output Meszages - Words = 4

< Zurick I Wigiter I

Abbrechen

Hilfe:
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3.2.3. Input messages (Compax3 - PLC)

3/5 DeviceMet - Configuration input messages Compax3 -= PLC il
I/Q Messages (16bit words)
0 2 4
Input message 1 | Statuswaard [1000.3] 1668 Salection
Input message 2 |LastError [550.1] 1 6B Selection
Input message 3 |Postion actual vwalue [§30.3] 326it |Selection |
Input message 4 |MNOT COMNFIGURED Salection
Output Meszages - Words = 4
< Zuriick I Wfeiter > I Abbrechen Hilfe
&
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3.2.4. Scaling factors

4/5 DeviceMet - Scaling factors

Zealing factor ¥2 - SPEED

“Sealing tactor ¥ 2 - POSITION

1 dec

. decimal place

Scaling factor ¥2 - YOLTAGE

1 dec

. decimal place

‘Scaling factor ¥2 - FACTORS

1 dec.

decimal place

Sealing factor Y2 - ARRAYCOL2

1 dec,

decitnal place

Sealing factor 4 - SPEED

Jdec.

decimal places

‘Soaling factor Y4 POSITION,

Jdec,

decimal places

Scaling factor ¥ - YOLTAGE

3 dec.

decimal places

Soaling factor ¥4 - ARRAYCOL]

Jdec

decimal places

Sealing factor ¥4 - FACTORS.

Jdec

. decimal places

< Zurlick

\weiter

Abbrechen:

Hilfe:

P
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4. Setting up the DeviceNet scanner

A working RSLinx communication path is required !

4.1. Adding the Compax3 EDS file to RSNetWorx

In order to use Compax3 with RSNetWorx the Compax3 EDS (electronic data sheet) has to
be included to the library pool by using the EDS wizard.

Rockwell Software's EDS Wizard

Options
What tazk do vou want to complete?

¥ Fiegister an EDS filez). >
Thiz option will add a device(z] b our databaze.

[nregister a device.
T hiz option will remove a device that has been registered by an ED'S File from
aur databaze.

.

7y

Change a device's graphic image.
Thiz option allows pou to replace the graphic image [icon file] associated with a
device.

55 9
!

" Create an EDS file.
Thiz option creates a new EDS file that allows our saftware ko recagnize vour
device.
AR ) Upload EDS filefs] from the device,
Thiz aption uploads and reqisters the EDS hilels] stored in the dewvice,
< zuri.jckm I"»-'-.-"E-iher> Abbrechen
Parker Hannifin GmbH 09.12.05 14:34 ApplicationNote.doc
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Rockwell Software's EDS Wizard

Regiztration
Electronic Data Sheet filefz] will be added to your systemn for uze in Rockwell
Software applications.

¥ Register a single file
" Reqister a directary of EDS files T Look in subfolders

Marned:
IE:HD eviceMel_EDSYCompax3.eds @l

*|f there iz an icon file [ica] with the zame name as the file(z] you are reqistering
thien thiz image will be azzociated with the device.

To perform an installation test on the file(z], click Mext

£ Zurlick /WD Abbrechen

Rockwell Software's EDS Wizard

EDS File Installation Test Results
Thiz test evaluates each EDS fle for ermars in the EDS file. This test does not
guarantes EDS file walidity.

E--lﬁ Inztallation Test Resultz
El o hdokumente und einstelungentfd386354deskiopcompasd. eds

Wiew file... |

s 2uri.jckm I‘u'-.-’eitew Abbrechen
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Rockwell Software's EDS Wizard

Change Graphic Image
'ou can change the graphic image that iz azzociated with a device.

Product Types

Change icon... | E@ Generic Device
- i Compax3

Rockwell Software's EDS Wizard

Final Task Summary
Thiz iz a review of the tazk pou want to complete.

Ei ou would ke to register the following device.

£ Zurick feiter » ).-’-‘-.I::I::reu:hen

Parker Hannifin GmbH 09.12.05 14:34 ApplicationNote.doc
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4.2. Network configuration

The easiest way to configure the network is to perform an online identification

(Menu Network -> Online).

As a result the devices found on the network should be showing up in the Graph window.

L7 DeviceNet_Corfig.dit - RSNetWorx for DeviceNet

File Edit ‘ievy MNetwork Device Diagnostics Tools  Help

=10l x|

B|E- @NST B B W
@G Qe |- A F| &

N

Hardware

PointBus Motar Starter
Rockwell Aukomation miscellaneous

SCANport Adapter
Safety Discrete [0 Device
- Smark MCC
R Specialty IO
E@ Vendor

-] Parker Hannifin Corp,
E[ Parker Hannifin/EME
: El@ Genetic Device

L. Compas
Rockwell Automation - Allen-Bradley
Rockwell Aukomation - Dodge

Rockwell Automation - Reliance Electric
Rockwell Automation/Entek Ird Intl,
Rockwell Auktomationsprecher+3chub

FY

Rockwell Aukormation - Electro-Craft Motion Conkrc

o[

1769-50M
Scanner
Module

Compax3

M| 4| » | M} Graph [ Spieadsheet Master/Slave Configuration

P

Message Code | Date

| Descripkion

Messag o e

-

=l
o
o
(=5
-

[Offline Y
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4.3. Scanner setup

By clicking the Scanner icon in the Graph window the Scanner properties dialog shows up.

Choose the Module tab and make sure the Platform and Slot settings correspond to your
hardware configuration.

£-1769-SDN Scanner Module 21X

General Module I Scanlistl [ npLat I I:Iutputl &DR I Summaryl

Interscan Delay: |1 0 _Ij - Upload from Seatner

Fareground ta

Background Poll F atio: 1 _| [Wovnload bo SEanmner

Slave Mode...

|
|
todule Defaults |
|
|

Advanced. ..

— 1763-50N:

Flatform; CompactLogi=

O

ak. I Abbrechen Ubernehmen Hilfe
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Choose the Scanlist tab and move the Compax3 device from Available Devices to the
Scanlist and click on the Edit I/O Parameters button.

£-1769-SDN Scanner Module 21x]

Generall Module  Scanlist |Input I I:Iutputl ADR I Summaryl

Available Devices: Scanligt

— g B

Compax3

2

<X

3 E2 I

¥ Automap on Add ¥ Mode Active
— Electronic Kew:
| plead from Scanner... | IEC ngfic:?ype
v “endar
Diownload e Scanner.J ¥ Product Cods
- [ Major Revision
Edit /0 Parameters. .. | I Miror T or bigher

] I .-'-‘-.I::I:urechenl Ubernehmenl Hilfe:

Parker Hannifin GmbH 09.12.05 14:34 ApplicationNote.doc
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In the I/O Parameters dialog the transmission mode for the process data has to be selected
(this example uses Polled I/O data).

Afterwards it has to be made sure the Input and Output size of the polled data equals the
process data that has been configured in the Compax3 DeviceNet wizard!

Edit I/0 Parameters : 04, Compax3 7| x|
T Stobed: 1 Change of State / Cycli
IFput Size: ||:| _I? Bytes ¥ Change of State. € Cyclic
[ze Mutput Bit: r
Input Size: IE _I? Bytes
¥ Palled: ) Output Size: I':' _I? Bytes
Input Size” |8 Heartbeat Rate: |25|:I _IQ —
Elelius Advanced.. |
Pall R ate: IE'-.fer_l,l Scan "I

k. I Cancel | Restore [0 Sizes |

Parker Hannifin GmbH 09.12.05 14:34 ApplicationNote.doc
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Finally the location of the Compax3 process data within the process image of the PLC has to
be defined (Input and Output tab).

£-1769-SDN Scanner Module

Hode 4| Type

< |

bl emony: I Dizcrete

04, Compax3
04, Compax3

J:1.Datal1]
21 . Tarsfay
2.0 atal3]
Z1.Datal4]
3.0 atal5]
1.0 atalE]
21.Datal 7]
31D atalal

] I Abbrechen

A

Ibemebmen | Hilfe: |

In this example the Input and Output data is located in the first two elements of the input and
output process data array (Data[0] and Data[1]).

The RSNetworx configuration is now finished and should be saved to a file that will be
included into the RSLogix project later on.

Parker Hannifin GmbH 09.12.05 14:34
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5. RSLogix configuration and application example

5.1. Including the RSNetworx configuration file into the RSLogix project.

Select the DeviceNet scanner from the local CompactBus and select the RSNetworx

configuration file.

E':-; RSLogix 5000 - TestCasel [1769-L3ZE]*
File Edit Wiew Search Logic Communications Tools Window Help

=101 x|

EEEE S

5 SlnlalE mE ala)

Dffline fl. = RUN
» ™ oK

——_Gf ]
No Edits = - ﬁf;T

[ — 1

Mo Forces

~1 &

—— -
I_qr_l | Path: I Ethemeth172 26400154\ Backplanehd.

A Al et | e e o]

2

i | PI\F«WOI ites 4B A Timericounter A InpubOuUipul A Compare

=145 Controller TestCasel
) @ Controller Tags
[ Controller Faulk Handler
-7 Power-Up Handler
=5 Tasks
E% MainTask
EIC& MainPragram
%7 Unscheduled Programs
=145 Motion Groups

LB Ungrouped Axes
{23 Trends
255 Daka Types
Etﬁ, User-Defined
E% Skrings
& Predefined
&5 mModule-Defined
=55 10 Configuration

’ [1] 1769-L3ZE Ethernet Port LocalEMNE

=160 CompactBus Local
8 [1]1789-0B16/6 Outputs
" BE-IQ 1614 Inpd
8l [3] 1769-50M/B Devicelet

= Module Properties - Local:3 (1769-SDN/B 2.2}

General | ‘Connection

DieviceMet File [.dnt]; ID:\DewceNet_Eonfig.dnt

Found in: <File nat faund:

Launch RSMefwiors for Devicehlet

E? [ View and edit the Devicehlet netwark

R&Metwiars cannot be launched untl pending edits are applied

Feady

Statug: Offline oK I

Cancel

Apply Help

4
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5.2. Creating User-Defined data types for easy handling of the Compax3 process data

The elements of the data structures to be defined must match the definition of the process
data made in chapter 3.1 !

a.) add a new User-Defined data type called C3_TxData which encapsulates the data
transferred from the PLC to Compax3.

M pata Type: €3_TxData 10| x|
M arne: C3_TxData
Description: ;I
41 | ;IJ
b embers: [rata Type Size: 8 bytelz]
= Data Type Style Dezcription

Controlword INT Decimal
Operationkdode  [INT Decimal
TargetPozsition [DIMNT Decimal

*:

fave Up f e Dot | ] I Cancel Spply Help

Parker Hannifin GmbH 09.12.05 14:34 ApplicationNote.doc
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b.) add a new User-Defined data type called C3_RxData which encapsulates the data
transferred from Compax3 to the PLC.

ﬁnata Type: C3_RxData ;IE'E'

M arne: IES_FH wDrata
D'ezcription: :I
4] | _*I_I
Members: Data Tepe Size: 8 bute(s]
I arne Drata Type Style Dezcription
Statusword INT Decimal
ErrorlD INT Hex
ActualPosition DINT Decimal
#*:

fove g i mwe Do | k. I Caricel Spply Help

Parker Hannifin GmbH 09.12.05 14:34 ApplicationNote.doc
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5.3. Creating the required Controller Tags

Open the Controller Tags window to create new Tags of the type C3_RxData and

C3_TxData.

Additionally a Tag called DeviceNet RunBit and a Tag called DeviceNet ScannerRunning
should be created to have control of the scanner from within the PLC program.

=53] Controller TestCasel

[ Controller Tags

(23 Contraller Faulk Handler
-3 Power-Up Handler
=5 Tasks

B3 MainTask

EIE§J fainProgram

=5 Motion Groups
Lo Ungrouped Axes

----- [ Trends

-5 Data Types

E‘ﬁ User-Defined

[ ca_RxData

------ [ c3 TxData

[ Unscheduled Programs

Scope: ITestEase1 [cnntrollerj Shiow: IShDW All

;l Sart: ITag Mame

[

[
I F | TagMame & | Aliaz For Basze Tag Tupe Shyle
D EEEREE C3 RsDatd =
DeviceMet_RunBit Local 3:0.CommandReqister Run |Local 3:0.CommandReaister Bun [BOOL Decimal
DeviceMet_ScannerRunning Local 2. StatusRegister. Run Local 2:1.S5tatuzRegister. Fun BOOL Decimal
[+-Local1:C ABYES_DOTEC:O
[+-Local1:l ABAYES_DO1E:I:0
[+-Lozal1:0 ABAYES_DO16:0:0
[+-Local2:| AB1YES_DINELD
[+-Local3:| ABYES_SDMN_4...
[+-Local3:0 AB:TES_SDM_3..
[+-Local_Out Local1:0.Data Local1:0.0 ata INT Binary
[ |#-PLC_TO_C3 C3 TeData

Parker Hannifin GmbH
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5.4. Example program

The following program explains how to handle the process data and shows how to enable the
drive and move cyclical between two target positions.

In order to understand the program it is necessary to understand the principles of the 122T11
state machine and the handling of the controlword and statusword.

Parker Hannifin GmbH 09.12.05 14:34 ApplicationNote.doc
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5.4.1. Flow chart

/

Enable DeviceNet Scanner

Ticker

NO

<100

<
m

Increment Ticker

Scanner

Running

YES

NO

Ticker=100

YES

Copy input
process image to
input structure

/

State
machine

) J

Copy output
structure to output
process image

NO
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5.4.2. State diagram of state machine sub module

set operation mode to position mode
Enable Voltage bit = 1 ; oo
Quick stop bit = 1 Switch on bit =1

N |

( State 0 } Ready to switch on Bit = 1 State 1

Switched on Bit = 1

State 2

Operation Enabled Bit = 1

State 3

Setpoint Acknowledge Bit = 0

Enable operation bit =1

e

Target position = -10
New setpoint bit = 1

Setpoint Acknowledge Bit = 1
Target Reached Bit = 1

Setpoint Acknowledge Bit = 0

/

/ Setpoint Acknowledge = 1
/ Target Reached Bit = 1

/

New setpoint bit = 0

Target Position = 10
New setpoint bit = 1

New setpoint bit = 0

ApplicationNote.doc
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5.4.3.  Application source code

FF Put Dewvicellet Scanner to run mode (start polling)
DeviceNet PunEit:=1;

IF(IrelayTicker<100) THEN
DelayTicker:=DelayTicker+l:
END _IF:

& WMait until Dewicelet Scantinhg is runtning
SF and 100 PLC cycles have passed
IF (DeviceNet ScannerPunmning AND DelayTicker=100; THEN

F4 Fill dmpuat structure with incoming process data frowm Compaxs
COP{Local:3:I.Dacal0],C3_TO_PLC,S);

CASE Ztate OF

0: JFf Bet Operation Mode o Position Profile (1)
PLC_TO_CZ.0perationtlode:=1;
Ff =Enable Woltage= = 1 , <(uick Stop=> = 1
PLC_TO_C3. Comtrolword:=6;
#F WMait for <Ready to switch on> Bit to enter next state
IF(C3_TO_PLC. Stcatusword. 1) THEN

State:=1;

END_IF;

1l: F/ =Enable Woltage> = 1 , <0uick Stop> = 1 , <S5witch on> = 1
DLC_TO_CZ:.Controlword:=7;
£ TWait for =8witched on* Bit to enter next state
IF{C2 TO PLC.Statusword. 1) THEﬂ

State:=Z;
END_IF:
Z: fJ <Enable Voltager = 1 , =<Quick Stopr = 1 ,
Ff =Bwitech on> = 1, <Enable operation> = 1

PLC_TO_C3. Controlword:=16#F;
FF Wait for <0Operation enabled> Bit Lo enter next state
IF(C3_TO_PLC.Ztatusword.Z) THEN
State:=3;
END_TF:
3:  Ff Beset =Net setpoint> Bit
PLC_TO_C:.Controlword.4:=0;
FF WMait for <fetpoint acknowledger Bit becoming 0O
IF(HOT C3_TO_PLC.Statusword. l2) THEN
Brtate:=4;
END_IF:

Parker Hannifin GmbH 09.12.05 14:34 ApplicationNote.doc
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4: FF Bet =Target positions to 10
f# the corresponding ¥4 bus scale factor is 3 =so the
S resulting position walue to be transmitted is 10000
PLC_TO_C3.TargetPosition:=10000;
FF Bet =Net =setpoint> Bit
PLC_TO_C3.Controlword. d4:=1;
FF Wait for <Target reached> bit and Setpoint acknowledge> Bit
IF(C3_TO_PLC.Statusword. 10 AND C3_TO_PLC. 3tatusword.1Z) THEN
Etate:=5;
END_TIF:
E: fFf Beset «<Net =setpoint> Bit
PLC_TO_CZ.Controlword. 4:=0;
FF WMait for <8etpoint acknowledger Bit becoming 0O
IF{NOT C3_TO_PLC.Statusword. 12) THEN
State:=6;
END_IF:
|3 FF Bet =Target positions to —-10
f# the corresponding ¥4 bus scale factor is 3 =so the
S resulting position walue to be transmitted is -10000
PLC_TO_C3.TargetPosition:=-10000;
FF Bet =Net =setpoint> Bit
PLC_TO_C3.Controlword. d4:=1;
FF Wait for <Target reached> bit and Setpoint acknowledge> Bit
IF(C3_TO_PLC.Statusword. 10 AND C3_TO_PLC. 3tatusword.1Z) THEN
FF Betpoint ACE and Target Reached
State:=3;
END_IF:
END_CAZE;

FS# Copy oubtpukb structure to the array of oubtgoing process data
COP{PLC_TO_C3,Local:3:0.Datal0],.8);

END_IF;
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