Using Ladder Logic Instructions to Communicate

with an Ethernet IP Nexus Unit

Communicating to an AMCI Ethernet IP Nexus untyfscally accomplished by using a scanner module in
the PLC rack. However, it is also possible to camitate with these units directly using instrucsiamthe

ladder logic program.

Two instructions are required to transfer data betwthe PLC and the Nexus unit, one to read data find
another to write data to, the Nexus Unit. Theofelhg two tables show the information common to all

Nexus units.

This document shows how to communicate with AMCkdeunits in MicroLogix 1100, ControlLogix, and

SLC 500 systems.

Table 1. Reading Data
(Data Sent from the Nexusto the PLC)

Parameter Value
. Get Single Attribute (ControlLogix)
Service Type Read Assembly (SLC 500 & MicroLogix 1100
Service Code E (hex)
Class 4 (hex)
Instance 100 (decimal)
Attribute 3 (hex)
Length See Table 3 below
Table2: Writing Data
(Data Sent from the PL C to the Nexus)
Parameter Value
Service Type Set Single Attribute (ControlLogix)

Write Assembly (SLC 500 & MicroLogix 1100

Service Code 10 (hex)
Class 4 (hex)
Instance 150 (decimal)
Attribute 3 (hex)
Length See Table 3 below

Note: The Service Type used in your PLC may be differen

Table 3 shows how many bytes of data the Messagreidtions will have to transfer between the PLEG an

the various Nexus units.

Table3: Length Parameters Table

Even though the Read
Length parameter must be
set to 200 bytes, the
SD17098IE and the
SD31060IE drivers only
transfer data in the first 2Q
bytes. The remaining 180
bytes will always be zero.

Read Length Write Length

Nexus (Bytes (Bytes
NX1F2E 32 32
NX1F4E 64 64
NX2A4E 42 20
NX2C4E 40 66
NX2C4E-08 272 66
NX2E4E 56 66
NX3ALE 40 80
NX3M1E 34 80
SD17098IE 200 20
SD31060IE 200 20
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Using Ladder Logic Instructions to Communicate
with an Ethernet IP Nexus Unit

Using Message Instructions in a MicroLogix 1100 PLC

(NOTE >

Only RSLogix 500 version 8.0 or higher can be usetbnfigure a Message
Instructions to communicate with an Ethernet IPickv

1. Create four new data files.

» An Integer file to contain the data from the Neklmst. This file must have enough elements to
contain all of the data read from the Nexus Unit.
An Integer file to contain the data sent to the dednit. This file must be large enough to
contain all of the data sent to the Nexus unit.

Operation and one to control the Write Operation.

>
» A Message (MG) data file. This file must haveeaist two elements, one to control the Read
>

An Extended Routing Information (RIX) data filehi$ file is used to store information used by
the Message Instructions. This file must haveastitwo elements, one for the Read Operation
and one for the Write Operation.

2. Add the Message Instruction(s) to your Ladder Logdibe following rungs show how you can
alternately read data from and write data to yoexus unit.
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read message write message Messaze Instruction
mstmetion Enabls mstrmction Enable to read data from
bt hit Memas umt
MIG11:0 MGI1:1 MG
= £ FeadWrite Message  |—LEHN 3——
EN EN MiGFle MGll0 |—{DN—
Setup Screen = — ER 1 —
read message wiite message Massaze Instmetion
instmetion Enable instrction Ensble to write data to the
bat bat Weznas unit
MG11:0 MGLI1:1 R
el - ReadWhrite Message L EN 32—
EN EN BIEG Fila MG11:1 |—DH T —
Setap Screen = —E':ER:I—
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3. Double Click onSetup Screen inside the Message Instruction. The followingaaw will open

= MSG - Rung #2:0 - MG11:0

- Thiz Cantraller i~ Contral Bits
| lgrore if timed out [TO]: m

Chanret |0 [Integral]
Communication Command: - [S00CPU Fead |
Data T able Address:

Size in Elements:

Auwaiting Eecution [EY]; E .

Error [ER]: m

Meszzage done (DM ]: m
Mezzage Tranemitting [ST]: E
teszzage Enabled [EM]: m

Target Device
Mezzage Timeout ;
Data Table Address:
Local Mode &ddr [dec):

Local / Remote : Lacal

i

—Errar

Error Code(Hex]: O

4. Double Click in theChannd field, click on theV¥, selectl (Integral), and press Enter.

5. Double Click in theCommunication Command field, click on theV¥, seleciCIP Generic and press
Enter.

6. If the Message Instruction is being used to redal flam the Nexus unit, enter the integer file veher
the data will be placed in tli#ata Table Address (Received) field and press enter.

If the Message Instruction is being used to writtado the Nexus unit, enter the integer file where
the source data will be located in thata Table Address (Send) field and press Enter.

7. Use the data in Table 3 on page 1 to enter ddereit theSze In Bytes (Receive) or Sze In Bytes
(Send) field.

8. Enter a RIX address in tli&tended Routing Info field. Please note that each Message Instruction
musthave its own RIX address.

9. Double Click in theservice field and seledRead Assembly for a Message Instruction that is being
used to read data from the Nexus unit\bite Assemble for a Message Instructions that is being
used to send data to the Nexus unit, and press. Ente

10. For read operations, tigervice Code field will change to E (hex). For write operatiptheService
Codefield will change to 10 (hex). For both read antte operations, th€lass field will change to
4 (hex), and thditribute field will change to 3 (hex).

11. For read operations, enter a value of 100 (64 inekie | nstance field.
For write operations, enter a value of 150 (96 rex)elnstance field.

12. The images on the following page show a typicafigaration for Message Instructions being used
to both read data from and write data to a Nexus un
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M essage used to read data from a Nexus unit. Please notethat the Data Table Address (Receive) and
Sizein Bytes (Receive) fidlds may be different in your application.

= MSG - MG11:0 : {1 Elements)

1 MultiH-:up1 Send Data] Receive Datal

Thig Controller 1~ Control Bits-
Efidiinak |.| fiieaial] | lgroreif timed out [TO): m
Communization Command:  [CIP Generic: | Break Connection [BK]: m
Data Table Address [Receivel [MN3:0 . Survaiting Exscution [E']: m

Sizein Butes [Receive]: [Send]:

L Eror [ER]: m
Target Device- i Meszage done [DM); m
tessage Timeot: Message Transmiting [ST) m

hMeszage Enabled [EM]: m

Local £ Remate : M LltiHop:
Extended Fouting Info File[Fl<): B
Service: [Read Assembly | Service Code [hex): Eiror CodefHex]: 0
Clagz hexl [4 | (deck
Instance [hex): [dec] [1o0
Attribute [hex): [dec):

Error Description

Mo erors

M essage used to write datato a Nexusunit. Please notethat the (Send) addressand the Sizein Bytes
(Send) fidldsmay be different in your application.

=% MSG - MG11:1 : (1 Elements)

1 MultiHop ] Send Data ] Receive Data ]

Thiz Controller i~ Control Bits-
Channel: [1 fintegral | lgnore if timed out [TO): E
Communication Command: [CIP Generic | Break Lonnection [BE]: IE‘
iSendl: [H100 Sunaiting Execution [EWw]: IE‘

Size in Butes [Feceive]: [Send]:

L Ermor [ER]: IE‘
i~ Target Device ] Mezzage done [DM]: IE‘
tessage Timeout : Meszage Transmitting [ST) E

Meszage Enabled [EM]: IE‘

Laoczal #Femote : ultiHop:
Estended Fouting Info File[R <) Rl 21 B

Service: [wiite Azzembly | Service Code (hex): Error CodelHex): 0
Class [hex): [dec]:
Instance (hex): [deck [150
Atbtribute [hex): [dec):

Error Description

Mo errors
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13. Click on theMultiHop tab, enter the IP address of the Nexus unit, eessfEnter.

7 MSG - Rung #2:0 - MG11:0 =13

General MuliHop l Send Data ] Receive Data 1

Ing = &dd Hop [el = Remove Hop
From Device | From Part | Toaddress Type J ToAddress
Thiz MicraLogiz Chanrnel 1 Ethertet/IP Device [ztr]

14. Atfter you are finished adding both the read andeariessage instructions to your program, save and
download the program to the PLC.

15. If you are unable to communicate with the Nexus, timé problem may be that the Ethernet Port of
your Micrologix 1100 has not been configured. Teak this, double click o@hannel
Configuration in the project Tree and then select@manne 1 tab. The following window will
open.

Channel Configuration

Generall Channel 0 Channel 1 l

Diriver | Ethemne .

Hardwars Addhess: 00.0F 73.00.C8: 36 Network Link 1D [0
IP &iddress: | 192 . 168 . 0 . 1

Subret Mazk: | 285 . 255 . 255 . 0
3 ateway Address:; | o . 0.1 1]

D efault D amain Mame: |
Prirmary Harne Server: ] o . 0. 0 i}

SecnndaryNameServer:| 0 s 00w W00

Protozol Control

[~ BOOTF Enable” [ DHCP Enable Mzg Connection Timeout [x TmS]:| 15000
[ SMMP ServerEnable T SMTP Client Enable Fzg Reply Tirmeout [+ 1TmS): {3000

¥ HTTF Server Enable
v uto Megotiate

Port Setting 10,100 Mbps Full Duples/Half Duplex ~|

* Power cycle iz required for changes to take effect

[ractivity Timeout [+ Min): JSEI

Enter the IP address and Subnet Mask of your syatehelick onApply. The Ethernet Port should now be
working.
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Using Message Instructions in a ControlLogix PLC
Create four new tags in your ladder logic program.

1. Atag with the Message data type for reading dat@ the Nexus unit.

2. Atag with the Message data type for writing datshte Nexus unit.

3. Atag array with the INT data type that will be d4e hold the data read from the Nexus unit.
4. Atag array with the INT data type that will holtetdata sent to the Nexus unit.

Add the Message Instructions to your ladder lodibe following image shows logic that will alterabt
read data from and write data to the AMCI Nexug.uni

read_message.en  wriite_message.en M5GE
/[ =/ E - Type - CIF Generic - HCEMD—
Message Control read_message | .. —CDM3—
—CER>—

Ta wark correctly, bath the COMMECTED and CACHE COMMECTIOMNS fields must be checked on the connections tab of the Yrite_Message setup screen

read_message.en  wiite_message.en M5 G
e L e P S - Type - CIF Generic i —CEM——
teszage Contral wiite_message | ... | —LDN>—
—CER—

Double click on the square box inside the Messagguction used to read data from the Nexus Unit.
The following Message Configuration window will apeEnter the parameters shown in Table 1 above.
Please note that tidessage Type field must be sab CIP Generic and theService Type field must be seto
Get Attribute Single.

Even though th&ource Length field is not used by the Read Message screenmysti still create an INT tag
array large enough, the first of which is showthimDestination field, to contain all of the data transmitted
from the Nexus Unit. The length values for altted Nexus units manufactured by AMCI are shown in
Table 3 above.

Message Configuration - read. message

Caonfiguration 1 Eummunicatiun] Tag ]

hezzage Type; CIF Genenc
?;’;;:3'3 |Get.-'-‘-.ttri|:|ute Single L]
Semice l— ; .. | Eo— :
Code:  1° [ies) Tless 4 Hexl  piastination ~|
|nstance: |1 oo .i‘-.ttril:uute:iS [Hex] Mo tag:
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Click on theCommunication Tab. The following window will open.

Message Configuration - read_message

Configuration Enmmunicatinn] Tag |
Path: |bthernet_|:uridge, 2.192168.0.50 Browse. ..
athermet_brdge, 2, 192.168.0.50
[ Connected ¥ Cacke Connechs &

[NOTE @. The path and IP address used in your applicatignbealifferent.

Enter the following data in tHeath field.

1, (to indicate the backplane)

3, (to indicate the slot where the Ethernet pdddated)
2, (to indicate an external IP address)

The IP address of Nexus Unit

YV VYV

For example, using an Ethernet Bridge module lokiatalot 3 to read the data from a Nexus unit aitHP
address of 192.168.0.50 would be 1,3,2,192.168.0.50

Click on Apply to accept the changes. The Read Message Cottifiguvdindow will close.
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Double click on the square box inside the Messaguction used to write data to the Nexus Uniie T
following window will open. Enter the parameten®wn in Table 1 above. Please note thaivbssage
Type parameter must be getCIP Generic and that th&ervice Type parameter must be detSet Attribute

Single.

You must create enough registers, the first of widentered in th8ource Element field, to hold the data
that you are sending to the Nexus unit. 3t ce Length field mustbe set to the Write Length value that is
used by your Nexus unit and is shown in Table ¥@bo

Message Configuration - write_message

Canfiguration l Eammunicatinn] Tag ]

Mezzage Type:

Service ISEt.-'-‘-.ttriI:uute Single _:j Source Element. | _v_]

Type:

Source Length: ] g: [Bytes]
Service :
Fode ]1|:| [He:-:_] Clazs: 14 [Hex] i [ _]

Instance: {150 Attribute:|3 (Hex] Mew Tag
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Click on theCommunication Tab. The following window will open.

Message Configuration - write_ message

Configuration Enmmunicatiun] Tag |

Path: [Ethemet_bridge, 2, 192.168.0.50 Browse. .
ethernet_bridge, 2. 132.168.0.50
¥ Connected W Cache Connection: &

To work correctly, both the CONNECTED and CACHE Q@BCTIONS
L NOTE @' fields should be checked in the Message Instrucisan for Write operations

! NOTE @. The path and IP address used in your applicatignbealifferent.

Enter the following data in tHeath field.

» 1, (to indicate the backplane)

» 3, (to indicate the slot where the Ethernet pddaated)
» 2, (to indicate an external IP address

» the IP address of Nexus Unit

For example, using an Ethernet Bridge module lacatslot 3 to write data to a Nexus unit with 8n |
address of 192.168.0.50 would be 1,3,2,192.168.0.50

Click onApply to accept the changes. The Write Message CoafignrwWindow will close.
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Using EEM Instructions in a SLC 500 PLC

NOTE @, EEM instructions are only available on RSLogix %@@sion 7.10 or higher
- and can only be used on a 5/05 PLC with firmwarsiea 10 or higher.

Create four new integer data files in your laddeid program.

An Integer Data File 58 words long used as therobbtock to read data from the Nexus unit.
An Integer Data File 58 words long used as therobbtock to write data to the Nexus unit.
An Integer Data File with the exact number of waittist will be read from the Nexus unit.

An Integer Data File with the exact number of watttlt will be written to the Nexus unit.

pwpPE

Add the EEM (Ethernet IP Explicit Message) Instraes to your ladder logic. The following image
shows logic that will alternately read data frond avrite data to the AMCI Nexus unit.

Fead EEM Messagze Write EEM Message
Enahle bit Enahle bit
Ha0 Hll0 —FEEM ——————
3£ J-F EtherHetqFP Explicit Messaze s EN T
15 15 Control Block Ne:0 (DN —
Control Block Length 58 ER7—
Setup Sereen =
Fead EEM Message Write EEM Message
Enahle bit Enahle bit
Ha0 Hll0 —FEEM ——————
J-F 3£ EtherMetAFP Explicit Message sl EN |
15 15 Control Block Ni1l0 —DH—
Control Black Length 58 ER—
Setup Sereen E

Double click onSetup Screen inside the EEM Instruction used to read data fteenNexus Unit. The
following EEM Setup Screen will open. Enter thegpaeters shown in Tables 1 and 3 above. Alsor ente
the data table address where the data read froietkies unit will be placed in tHaata Table Address
(Receive Data) field.

7= EEM - N9:0 : (58 Elements)

|] Multian] Send Data] Feceive Data1

Thiz Controller tezzage Control Bits
AR lgrore if tirmed out [TO): m
Size in Words [Receive Data): |:| [Send Drata): D Amaiting Execution [EMW]: E
Data Table Address [Receive Data): I:l [Send Data): Continuouz Run [COY: m
Erar [ER]: E
Target Device Dione [DM]; E
Mezzage Timeout [<1 sec): Transmitting [ST):
MultiHop: Enabled (ENJ
Service: [Read Assembly | Service Code (hex): “waiting for Queue Space ; IE
Clazs [hex): [dec): (4
Instance [hex]: [dec); Gl
Attribute [hes: (dec) Errar Cade [hex).0
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Click on theMultiHop Tab to enter the IP address of the Nexus unit. Theviong window will open.

= EEM - N9:0 : {58 Elements) M=ET

I Send Data] Receive Data l

Ing = Add Hop Del = Remove Hop
From Device From Port ToAddresz Tupe | ToAddreszs
Thiz SLCROO 1 Etheret/IP Device [str] 19:2.1658.0.50

[NOTE @. The path and IP address used in your applicatignbealifferent.

Close the EEM reading instruction Setup Screen.

Double click onSetup Screen inside the EEM Instruction used to write datah® Nexus Unit. The
following EEM Setup Screen will open. Enter thegpaeters shown in Tables 2 and 3 above. Alsor ente
the data table address where the data to be siwat kéexus unit is located in tBata Table Address (Send
Data) field.

i— EEM - N11:0 : {58 Elements)

1 MultiHu:up1 Send Data{ Receive Data1

i~ This Controller - - Meszage Control Bits
Chaninel: lgnare if timed out [TO); m
Size inwords [Receive Data): D [Send [ratal: I:l Sumaiting Execution [EW]: m
Data Table Addrezs [Receive Diatal: [Send D atal: :l Conbnuouzs Run [CO): m _
L Enor [ER]: m
Target Device Diane [DM): |E| .
Meszzage Timeout [+ sec]: Transmiting [ST);
MultiHop: Enabled (EN)
Service: [wiite Aszembly | Service Code [hex): ‘wiaiting for Bueue Space : m {
Class (hew): [dec]: B
Instance [hex]: [dec]:
Attribite [hex]: [dec]: Ermor Code (hex]0
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Click on theMultiHop Tab to enter the IP address of the Nexus unit. Theviong window will open.

7 EEM - N11:0 : (58 Elements) M=1E3

l Send Data ] Receive Data ]

Ing = Add Hop Del = Aemove Hop
From Device Fram Port To Addrezs Type | To Address
Thiz SLCROO 1 Ethertlet/IP Device [str] 192 168.0.50

[NOTE @. The path and IP address used in your applicatignbealifferent.

Close the EEM writing instruction Setup Screen.

Version 0 was released on 8/28/07 and was theliriiease of the document.

Version 1 was released on 4/28/08. Using Messagruttions to communicate with the MicroLogix 1100
was added to the document. Also corrected tlea®dil7098IE and SD31060IE drivers require a read
length of 200 bytes.

Version 2 was released on 1/8/09. The title wasgld to “Using Ladder Logic Instructions to
Communicate with an Ethernet IP Nexus Unit.” Thés done because a customer thought he could use
Message Instructions in a SLC PLC and he actuakytt use EEM instructions.

File: Nexus_Ethernet_message_communication.doc
Date: 1/8/09
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