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Introduction

The purpose of this guide is to help you set up the ACR9000 Stand-Alone
Controller for use with RsLogix software using EtherNet/IP.

Compatible Parker Hannifin Products

Controllers........oouueeieeeeeieeee e ACR9000

Assumptions of Technical Experience

To install and troubleshoot the ACR9000 Stand-Alone Controller, you should
have a fundamental understanding of the following:

e Electronic concepts such as voltage, current, and switches.

e Mechanical motion control concepts such as inertia, torque, velocity,
distance, and force.

Before setting up an EtherNet/IP network, you should have a fundamental
understanding of the following:

e CIP (Control and Information Protocol) object models for devices.
o CIP object classes for connected and unconnected messaging.
o EtherNet/IP adaptation of CIP.

Technical Support

ACR9000

For solutions to your questions about implementing the ACR9000 Stand-
Alone Controller, refer to the following documents:

e ACR9000 Hardware Installation Guide (this document)
e ACR User’'s Guide (Online Help System in the ACR-View software)

If you cannot find the answer in these documents, contact your local
Automation Technology Center (ATC) or distributor for assistance.

If you need to talk to our in-house Application Engineers, please contact us
at the numbers listed in “Technical Assistance” on the inside cover, page ii.

Ethernet/IP

For technical questions regarding EtherNet/IP or CIP, contact your local
EtherNet/IP user group. You can find information at www.odva.org.

ControlLogix and RsLogix

For technical questions regarding RsLogix software, contact Rockwell
Automation. You can find information at
http://support.rockwellautomation.com/
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Overview

The tutorial demonstrates the functionality of ACR9000 Ethernet/IP with
ControlLogix software. Throughout the examples, the ACR9000 acts as a
server (also known as adapter or slave), and ControlLogix acts as the client
(also known as scanner or master). Communication between the two devices
can consist of the following:

e Class 1 1/0 (UDP) (Implicit Messages)

e Class 3 (TCP) (Explicit Messages)

Class 1 I/O (UDP)

With Class 1 I/O communication, the scanner (RSLogix) subscribes to the
adapater (ACR9000). When ControlLogix establishes a connection with the
ACR9000 controller, it configures the ACR9000 data for cyclical production
and consumption. When configuration is completed, the two devices can
share I/O data in both directions.

Class 3 (TCP) CIP Messages (connected and unconnected)

With Class 3 communication, the scanner (ControlLogix) initiates the
connection. If data needs repeated transmission, this connection should be
cached. This reduces the overhead related to establishing and closing
connections.

ControlLogix uses Request/Reply message format to communicate with
ACR9000. In addition, it can transmit other generic or vendor specific CIP
objects over this connection.

Requirements
The following hardware is necessary for this demonstration:
e ACR9000
o 1756-L1/A Logix5550 (or comparable Rockwell product)
o 1756-ENET/B Ethernet Bridge (or comparable Rockwell product)
The following software is necessary:

e ACR-View
e RSLogix
e RSLinx
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Objective

For this tutorial, you must enter and download the demonstration program to
the ACR9000—see the subsequent section for the necessary AcroBasic
code.

When run, the program performs three tests concurrently: motion, PLC, and
I/O. Each test is independent of the others, but when run concurrently they
will affect the overall communication throughput.

Motion Test

ControlLogix runs an AcroBasic motion program—PROGO in the ACR
9000—that performs 2-axis coordinated motion. The test runs in an endless
loop, and does the following:

e ControlLogix gets the current position of the axes. If the current
position of the axes is equal to the target position, then ControlLogix
downloads new target points for the next move.

e ControlLogix compares the anticipated and actual time to complete
these moves. The variation in time is stored in an accumulator for the
checking the performance of the Ethernet/IP connection.

PLC Test

ControlLogix runs an AcroBasic PLC program—PLCO in the ACR 9000—that
starts a 10 second timer. The test runs in an endless loop, and does the
following:

o When the timer has run out, it resets and starts again.

e ControlLogix continuously monitors the timer and checks that it is
expiring every 10 second. It captures the variation-errors in the timer
expirations.

I/O Test

ControlLogix runs an AcroBasic motion program—PROG1 in the ACR
9000—that performs a short-circuit test on the ACR9000. The test requires
the adapter and scanner to produce and consume data cyclically, every 20
milliseconds. The test runs in an endless loop, and does the following:

e ControlLogix writes a random number to the expansion I/O input of
the ACR9000.

e ACR9000 copies the input data to the Output of ACR9000

e ControlLogix reads the ACR9000 output data, and compare the
received and sent data. If equal, ControlLogix sends the next
incremental move Target.

e ControlLogix tracks the number of writes and any errors that might
have occurred.

Tutorial- 5 -



Demonstration Program

Use the following program for the tutorial.

SYS

HALT ALL
DETACH ALL
NEW ALL
CLEAR

PERIOD 0.001

DIM PROGO 2000
DIM PROG1 1000
DIM PLCO 1000

PROGO

ATTACH MASTERO
ATTACH SLAVEO AXISO "X
ATTACH SLAVE1l AXIS1 Y™

VEL 707.107
FOV 0.5

STP 0 ACCO DEC O
CLR 8467
CLR 8499
CLR 522

1 PBOOT

2 RUN PLCO
3 RUN PROG1
4 DWL 1

5 SET 32

10 P8248=0
12 P8249=0

15 CLR 522

20 PRINT "CONTROLLOGIX HALTED THE
MOTION"

22 DWL 1
23 PRINT P8249,P8250

25 IF (P8249=0) THEN GOTO 20
30 P8250 =0

40 SET 32

50 X (P8504) Y (P8505)

55 IF (!BIT516) THEN GOTO 60
56 DWL .5

57 PRINT P8504,P8505, P4104
60 IF (P8250=0) THEN GOTO 50
70 GOTO 12

- 6 — EtherNet/IP: ACR Series Controllers & ControlLogix

PROG1

10
15
20
30
40
50

IF (BIT1552=0) GOTO 10
DWL 2

CLR 32

DWL 1

SET 32

GOTO 10

PLCO
CLR 32

10
20
30

LD 32
TMO 1000
OUT 34

PROGO

DWL 1

RUN PROG1
DWL 1

SET 32
P8249=0
P8250=0
LRUN






I/O configurations

To establish a Class 1 connection, the scanner sends a ForwardOpen
request to the adapter (ControlLogix to ACR9000). The ForwardOpen
request contains device specific configuration information along with the type
and number of parameters to access. The connection can be multicast or
peer-to-peer.

Limits
This I/O is cyclic, and the update rate of this I/O is user defined. The update
rate limits are as follows:

MINRPI ..o, 100 ms
Max RPI ......oooviiiiiiiiieeeeeeeeeeeeees 3200 ms
TIMEOUL ....vveeieieicieeee e, 4 times the cyclic rate (RPI)

The Maximum limit on the size of I/O is as follows:

Total parameter..........ccccceeeeeeiiiiiiieeeenn. 100
Total 1/O bitS...c.ceveveveeeceeee e 3200
MaX group ....ceeeiiieeeeeiiiee e 16
Max parameter in each group.................. 8

General Purpose I/O

Following table details the information to set up for general purpose I/O. For
an example how the information is entered in the RSLogix software, see

below.
Description Value Size
Connection Type 33 (Always) DINT
Number of Parameter 1-16 (min — max) DINT
Parameter List [0]. Offset Any P-parameter number DINT
Parameter List [0]. Length Block size; consecutive DINT
P-parameters to read
Parameter List [0]. Direction 1 = INPUT to ACR9000 DINT

0 = OUTPUT from ACR9000
Parameter List [1]. Offset
Parameter List [1]. Length
Parameter List [1]. Direction
Parameter List [2]. Offset
Parameter List [2]. Length

Parameter List [2]. Direction

Parameter List [15]. Offset

Parameter List [15]. Length

Parameter List [15]. Direction
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Example

In this example, configure the general purpose I/O for five P-parameters on
the ACR9000 (P8504 and P8505 are inputs to ACR9000) (P12288, P12544,
and P4144 are outputs from ACR9000).

The following data is entered in ConfigData tag:

1. In the Value cell of the ConfigData.ConnType row, type 33.

2. In the Value cell of the ConfigData.NumParms row, type 4.
This represents the total number of parameter groups being set up.

3. Under ParmList[0Q], enter the following:

a. In the Value cell of the Offset row, type 8504.
This is the P-parameter to access.

b. In the Value cell of the Length row, type 2.
This is the number of consecutive parameters to access.

c. Inthe Value cell of the Direction row, type 1.
This sets the data as an input for ACR9000 (output for
ControlLogix).
4. Under ParmList[1], enter the following:
a. In the Value cell of the Offset row, type 12288.
This is the P-parameter to access.

b. In the Value cell of the Length row, type 1.
This is the number of consecutive parameters to access.

c. Inthe Value cell of the Direction row, type 0.
This sets the data as an output from ACR9000 (input for
ControlLogix).
5. Under ParmList[2], enter the following:
a. In the Value cell of the Offset row, type 12544.
This is the P-parameter to access.

b. In the Value cell of the Length row, type 1.
This is the number of consecutive parameters to access.

c. Inthe Value cell of the Direction row, type 0.
This sets the data as an output from ACR9000 (input for
ControlLogix).
6. Under ParmList[3], enter the following:
a. Inthe Value cell of the Offset row, type 4144.
This is the P-parameter to access.

b. In the Value cell of the Length row, type 1.
This is the number of consecutive parameters to access.

c. Inthe Value cell of the Direction row, type 0.
This sets the data as an output from ACR9000 (input for
ControlLogix).
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H-JI:WWHFW {aae}] {anatkd PasasilgllE]
=] CondgData Pacaml &4]0] 1o e Paranllg
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FH-Conglata Faamliat]2] Offet 12544 Decna DIMT
FF Conbgliala Fasmlilf2] Length 1 Decird DINT
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Fast Status— A SPecial Case

Instead of subscribing to specific parameters, as shown in the previous
section, you use fast status. Fast status allows you to read a series of
parameters. For more information, see the FSTAT command in the ACR

User’s Guide.

The size of the fast status on the ControlLogix is fixed: 80 DINT (320 bytes).
You can read long or float variables from the ACR9000. All these values are
received in the ControlLogix input buffer. In the case of a float parameter
you must copy the float values to the RslLogix Tag with real data type .

Connection Type
Number of Parameter
Parameter List [0]. Offset
Parameter List [0]. Length

Parameter List [0]. Direction

Parameter List [1]. Offset
Parameter List [1]. Length
Parameter List [1]. Direction

Parameter List [j]. Offset

Parameter List [j]. Length

Parameter List [j]. Direction
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33 always
1-16 (min — max)
Any P-parameter number

Block size; consecutive
P-parameters to read

1=INPUT to ACR9000
0 = OUTPUT from ACR9000

Mask

BIT-n is set if FSTAT-n is a float

type and vice versa
80 always fixed size

55 type is FSTAT

DINT
DINT
DINT
DINT

DINT

DINT
DINT
DINT
DINT

DINT
DINT



Example

The example is similar to the previous. However, in this case ControlLogix
accesses (reads) the fast status of the ACR9000 controller. Use the FSTAT
command on the ACR9000 to set up the fast status.

In RSLogix, the difference is in how you set up ParmList[1]. Because you can

read long

and float values, you need to specify what those variables are. You

can do this through a binary mask— a set bit indicates the FSTAT type real,
and a clear bit indicates long. The mask is then converted to decimal notation
and supplied as the offset.

Suppose you are setting up the following:
FSTATO long
FSTAT1 long
FSTAT2 real
FSTAT3 real
FSTAT4 long
FSTATS5 real

With each set bit representing real and each clear bit representing long, the
binary mask becomes 101100. Converted to decimal notation, we can write

ConfigData.Offset =Mask= 44.

The following data is entered in ConfigData tag:

1. In the Value cell of the ConfigData.ConnType row, type 33. This is
necessary for an /O connection.

2. In the Value cell of the ConfigData.NumParms row, type 2.

This

represents the total number of parameter groups being set up.

3. Under ParmList[0Q], enter the following:

a.

In the Value cell of the Offset row, type 8504.
This is the P-parameter to access.

In the Value cell of the Length row, type 2.
This is the number of consecutive parameters to access.

In the Value cell of the Direction row, type 1.
This sets the data as an input for ACR9000 (output for
ControlLogix).

4. Under ParmList[1], enter the following:

a.

In the Value cell of the Offset row, type 44.
This mask indicates which fast status indexes use data type real or
long.

In the Value cell of the Length row, type 80.
For fast status, this is fixed. It is always 80.

In the Value cell of the Direction row, type 55.
This specifies the request is fast status.

Note: You can mix fast status with ControlLogix output. In the example
above, the ControlLogix is also writing to P8204 and P8205.
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Note: When using fast status, do not set up other inputs to the
ControlLogix.

Note: Make sure the ConfigData.ParmList for fast status is last.

Tag Hame & | Value # | Forca Mask *| 50w Tipe
=|-CanligData e TR Configllata
[#-CanfigData CornT poe 33 Drecimal DIHT R
[#] CorfigData NumParams | 2 Drecimal DINT
|—-CarhgData Paramlst Tacald b ParamCigl15]
|=-ConfigD ata. ParamLisi[0] H {ens]) {---1 ParamCig
il-de’uDalaF‘mmd.iﬂDﬁut a504 Diecimal KT
|- Canligh.ata ParamLisf0] Lergth 2 Decimel DIMT
""" | ConligDalaPaiambisl] Diacticn. | 1 Decimal DINT
= Confglaka, ParamLisi[1] | [local! {o..} ParamTig
___________ ;LJ-Em@_mFmﬂ.iﬂﬂﬂﬁm | a4 ~ |Decmal DINT
T ConfigDataParemlisg1[Langth | an Decimal DINT
! ConfigData Parsmlist{1] Diection 55 Decimal DINT
[ -Contl sta PeramLizl[2] ! ool T ParamCig
[ CorégData ParamLis(3] feeel el PeraniCig
[+ CorfoDiaka ParamLisi[4] Foeel sl Feramiig
[+-Ceriflaa ParamL s[5 i {---] Lo PeraiiCly
[ CordigData ParamLisi[G] i ool T ParamCig
[+-ConfgD ata. Parambist(7] T [} PerariCig

Messages Class3 Explicit

Following is the list of ACR9000 device specific objects.

Multiple Attribute 0x0A FFFF FFFF FFFF

Read Tag 0x4C FFFF FFFF FFFF

Write Tag 0x4D FFFF FFFF FFFF

Mask NAND OR Ox4E 4 4 4

Vendor Move 0x34 4 4 4

Vendor Float 0x48 Parameter Number of 1
Number Elements

Multiple Attributes —0x0A

The 0x0A service code allows Interact software (from Parker Hannifin) to
communicate with an ACR9000. This service wraps around other service
codes such as 4C, 4D, and 4E. It allows you to pack multiple service codes
inside 0X0A and efficiently send across the network.

For more information, see the Rockwell documentation.

Block Read Table —0x4C

The 0x4C service code allows you to read certain 32-bit registers. The object
can read any long P-parameter in ACR9000.

You can also use it for multiple-block reads. This is an efficient method to
read a contiguous block of P-parameters. You can read 1-16 elements.

For more information, see the Rockwell documentation.

- 6 — EtherNet/IP: ACR Series Controllers & ControlLogix



Block Write Table —0x4D

The 0x4D service code allows you to write to any 32-bit Register. The object
can write to any P-parameter in ACR9000 with the data type long or float.
You can also use it for multiple-block writes. This is an efficient method to
write a contiguous block of P-parameters.

You can write 1-16 elements. Make sure that the data type and size of the
source and destination elements are the same.

For more information, see the Rockwell documentation.

Example
In the following illustration, the value of Source Element “CmultDest” is
written to parameter P4104 in the ACR9000.

The number of elements is set to 1—ControlLogix writes to only one register.

Message Configuration - CounterWriteMsg I x|

Corfiguration | Commurcation|  Tag |

Mezzage Type: CIP Data Table Wiite

5 ource Element: [ChiuliDezt =] T ]
Mumber OF Elements: |1 =

Destnalion Elemert:  [P4104

#® Enable ) Enable Wahng 0 Start 4 Done Done Length: 0
) Enor Code Estended Enor Code ™ Timed Out &
Eirce Path
Emoe Tes:

| JE. I Cancal Sl Halp

Tutorial- 7 -



NAND and OR Masks —0x4E

The Ox4E service code allows you to set and clear individual bits. To do this,
send CIP Generic messages to the ACR9000.

To set or clear the appropriate bits in a 32-bit word, use the NANDmask and
ORmask with the write P-parameter. The masking works the same way as
for 1/0.

Example
In the following illustration, the MaskData is defined as follows: the lower 16
bits of P4111 are cleared and then the second bit is set.

Message Configuration - MaskMsg

|=

Eﬂﬂ'ﬁ'-lﬂ'ﬂ‘l'] Emtrl.ti:a!innl Tag |

Mezzage Tepe: IEIF‘ Gereic j
$mrim [Custorn =]  SouceElement  [MaskDals =]
vpe:

Source Length: 12 = [Bytes
Sene :
Coge” 1€ MMl O [T Hedl o | Bl

Iztance: |1 Nllib'-tﬂliﬁ [Hex] Mew Tag... 1

The NAND mask clears bits, and the OR mask sets bits. The data is modified
as follows: data = ( data AND nandmask ) OR ormask

=] MaskData {ann) {...}|Decimal DINT(3]
I;I;;I-Haskﬂatalﬂl 4111 Decamal DIMT
[+ MaskDataf1] 1640000 _£EFE Hex DINT
[+]-MaskData[2] 15#0000_0002 Hex DiMT

This example sets the second in the parameter P4111

4111 00 00 FF FF 00 00 00 02
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Binary Move Block —0x34

The 0x34 service code lets you send binary moves. To do this, send CIP
Generic messages to the ACR9000.

Example
The following illustration shows a user defined tag that sends target positions
(DINT) to three axes.

Data Type: Binary_Move_Packet® =101
MName: Bimary_Move_Packet
Description: |
Llzer debned Tag
Izt conlonmes 1o the
binany move packel
KN b
=mbers: Diata Type Size;
M arne Diala Type ENE Description |
= MioweHeader SINT IHe:n-:
= Codel SIMT |Hex
Codel SIMT R E=
Code? SINT Hex
Conded SINT Hex
= Targetl_2 DIMT3) |Decima
kg

The Incremental_Move (below) is the user-defined tag (above). The Source
Length is the size of the Incremental_Move defined as bytes.
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Float Read —0x48

The 0x48 service codes lets you access 32-bit register with the data type
real. This object can read any P-parameter in ACR9000 with the data type
float. You can also use if for multiple-block reads. This is an efficient method
to read a contiguous block of P-parameters. You can write 1-16 elements.

Example

In the following illustration, the value of Source Element (0x2026) P8230.

Message Configuration - FMsgRead x|
Corligitalion I Communication| Tag |
MesssgeTope  |EEECET - |
?un-i:‘.u It,ﬁtm w|  Source Element: | =l
e
. Source Length: Iu. 3: [Bytes]
EVICE
ot [68 Hexl Dless [2025  HeW) poipanon [Floaif =]
Irestance |1 Albibute:) 1 [Hex] New Tag..
® Enable 3 Enable'Watng i) Start #® Done Dot Lergtic 4
(23 Emor Code: Estended Eimoe Code: I Tirmed Cut +
Ernor Path:
Error Tesk
I ()8 I Cancsl eie el Help

For the purposes of the tutorial, all messages are connected and cached. On
the Communication tab, select the Connected and Cache Connections

check boxes.
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Message Configuration - FMsgRead

= |
=
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General Flow of Messages

The PLC diagram (below) illustrates an important aspect of setting up the
structure for Class3 Messages. It is recommend that you follow the same
sequence for all messages.

The message must be triggered each time before it is sent to the

ACR9000.

A one second timer counter has been created to trigger the message

block.

ConterTimer.DN triggers the CounterWriteMsg.

CounterWriteMsg.DN triggers the CounterReadMsg.

CounterReadMsg.DN will trigger the WriteMsg.

CaurierTimer, DK TOW
T { Times Dn Delay —
Timex CourteiTimat  [—CDOMN>—
Preset 1000+
Acoum 25+
CourderTime, DN CTu
] — Count Lp <L
Coninbed CounllP T e
Frese: 0+
Accum 15003+
Fun_ AW Test  CounterTimer DN MSG
F—————— Tupe-CIF Data Tank Wike o N ——
| Meszage Cantrol CounterwilaMzg o] —DM>—
| —ER—
Caurterwiiletdizg. DN M55
4 F Type - CIP Dala Table Read e W ]
I eszzage Cantral CounteiAeadMsg _uJ =TI
| <FA—
CawrvieiFeacksg DM MSG
Type - CIP Diaka Table alvie N
Meszane Conlicl WilaMzg 0] —=DN>—
F~FA>—
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RSLogix I/O Configuration

Adding ACR9000 as an I/O module

1.

2.

RSLogix should be in offline mode.

Under I/O Configuration, right-click the 1756-ENET/B EnetBridge
node and select Add Module.

Select module type Generic Ethernet Module, and then click OK.
In the Name box, enter the module name (for example, ACR9000).

Under Address/Host Name, click IP Address. Then enter the IP
address of the ACR9000.

Under Connection Parameters, do the following:

a. Input: In the Assembly Instance box, type 101. Then in the Size
box, type 80.

b. Output: In the Assembly Instance box, type 102. Then in the Size
box, type 2.

c. Configuration: In the Assembly Instance box, type 3. Then in the
Size box, type 64.

The Assembly instances are fixed for ACR9000 device. However, you
can change the size of the input, output and configuration to meet
requirements.

. Click OK. The ACR9000 module should appear in the /0O Configuration

view.

Note: The RSLinx adds 3 new global controller Tags.

ACR9000.1
ACR9000.0
ACR9000.C
i Midduls Froperties - EnckBridge (ETHERNET-SODULE 11} . 18 |
Geresdd | Coneecion | Mol info |
Tope ETHERHET HODULE Gevenic Edvrst Hodubt
Vendo Adarc iy
P wret ErmiSndga .
. < o
L= r g = LI
bew [0 [E S pew
- fpai | | w2
drddear ¢ Hest Hama = ":H:‘I
“ Poddese | 2% 0 R | |
" Hosl Mavw: | |
sk D [ o ] caen | | | R
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Request Packet Interval (RPI)

1. Double-click the ACR9000 module.

2. In the Module Properties box, select the Connection tab.
3. Set the interval for request packets in the Requested Packet Interval

box.
Note: If you inhibit the module, ControlLogix closes the Class1 connection
with ACR9000.
i HMedule Properbies - FnetBridgn (ETHEESET-MOMRE 0.1 H
Gene  Connacion | Modue i |
FaamatsdPackst it AAE | P00 we (10- 3000 mg
T [kt Wochde
I Msics Fait U Controler [ Conraction Fadz Wi in Fun Mode
- Mhonkidy Pl —— - ——
Staks (i I | |
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RSLinx Driver configuration

Driver Setup

Before ControlLogix can talk to ACR9000, you must configure the RSLinx
drive.

1. Start RSLinx.

2. Inthe Communications/Configure Drivers menu, select Add a New
Driver.

3. In the Available Driver Types list, select EtherNet/IP Driver.
4. Type the driver name ACR9000, and then click OK.

5. In the next dialog box, enter the IP address of 1756-ENET/B Ethernet
bridge— 172.25.8.29

ErrTTTE— 3151

~ Bl abdes Drives Topes

] ) |

Hals I

[ e T

Homngeddlmeption. BT i

Al ETHA -l Etherest ALRRIRG Flyrneq

acr00D 2 A-B Etharet RUKMEPE Rurmrg

hissf 3000 A-B Ebbearest HURMIMDL R

Fenrna AR Eherrest RLRM G Fiurnrg
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Driver Diagnostics

Having set up the drive, you should see the ACR9000 in the RSWho window.
RSLinx identifies the ACR9000 as a motion controller. If a red cross appears
on the device, then RSLinx cannot talk to ACR9000.

Note: To update the information, click the Autobrowse box.

» To check the ACR9000 status, right-click the ACR9000 device. Then
select Driver Diagnostic.

o ASLins Lite - BS%Who - 1

-5 mﬂmm-&m': m

S5 Ui Gatessses, Bl

s aro00l_z; Ebhemet

[=h 25 chiserinil, Ethersat m
B3 | 77 75, 128, |53, Mokion Conbroder, LORS000

= B Corbrol g, Exhamret
- 172.25.0.23, L756-ENET(E, L7S6-ENETIE
[ B Backplana, §756-AT(A
- f 0o, L7E6-LLM LIRSS, kest
a0 09, P3S6L A LOGRRESD, YaaRalnd
0z, L756-ENETE
%, 175681604, 1756-R1605 DO
M, L7S6-CBS, 17550687, DOOUT
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