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Industrial Automation

Ethernet Explicit Messaging
from
Allen Bradley MicroLogic 1100 PLC
to
Epsilon EP-P, FM3E or FM4E

Objective
Develop an application solution to allow the low cost, Ethernet enabled MicroLogix PLC to communicate to

Control Techniques Ethernet drives

Overview
The MicroLogix 1100 PLC is Allen Bradley’s lowest cost Ethernet enabled PLC. A very powerful distributed

control system can be implemented by using this low end PLC with the fully programmable Control Techniques
drive product.
This application note is designed as a basis for basic reading and writing of an EP-P user variable to the PLC.

This application file will show the user how to configure the drive and PLC to:
Read EP-P user variable var.varO into PLC data file L12:0
Write PLC data file L13:0 to EP-P user variable var.varl
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Setup the PLC
The MicroLogix 1100 PLC uses RS Logix 500 programming software. Only RS500 version 8.0 or higher can be used to
configure the MSG instruction needed to communicate to the drives.

Step 1: Create the appropriate PLC data files within your RSLogix 500 application
e Create a Long Integer file to receive data from the drive
e Create a Long Integer file to hold data that will be sent to the drive
o Create a Message Data file to receive data from the drive
e Create an Extended Routing file to hold data that will be sent to the drive

& RSLogix 500 - ML1100 EXPL COMMS EP.RS

File Edit Wiews Search Comms Tools Wind

IDEHEE| % B o

Create a Message ‘MG’ data file.
|DFFLINE M |N° Forces M At a minimum the size of the file should be 2 elements.
|ND Editz |ﬂ |FDICES Enahbled M .
Driver: 48_DF1 1 Node A single MG element will be needed for every MSG
"2 ML1100 E3 =10l x| instruction used in the PLC code
=+ Project
{:| Help

Ee-CQ Cortrollr Create an Extended Routing Information ‘RIX’ data
g E;thr:':;:"es file. This file type is used to store information used

..... BY Cross Reference by the MSG instruction.

_____ [ o0- outeur At a minimum the size of the file should be 2

,,,,, 0 1 - NpUT elements.

..... [0 s2-s1aTUS

..... [ B3 - Binary A single RIX element will be needed for every

..... [ T4 - TMER MSG instruction used in the PLC code

----- [} s - counTER

----- [0 R6 - coNTROL
..... [ w7 - INTEGER

Create two Long Integer ‘L’ data files, one for reading
data and one for holding data.
At a minimum the size of the file should be 2 elements.

L data types are 32 bit integers.

Most data in the EP-P is also 32 bit integer; however
some EP data is single bit or 16 bit integer
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MG and RIX files:

a RSLogix 500 - ML1100 EXPL COMMS EP.RSS
File Edit View Search Comms Tools Window Help

IDEE|E| & B[ o EEGEIEEIEEY= N
[oFFLIKE [#][NoFoees  [¥] [ =T e e o o s Bl
Mo Edits #| Forces Enabled |+
Diriver A8 DF11 Node: 1d 4[> D\User £Bit & TimeriCourter A Inputioutpt A Compare |
_loix
BEa Proect
-1 Help General I
(=8 Controller . . .
i~ . MG file element setting:
{1 Program Files File: 9
20 DataFiks T One element for each
B Cross Reference . - .
O 0. cuteuT Moo [EELNE MSG instruction is
-0 1 - mput Neec [ needed
[ sz2-sTaTUS
/7
[ B3-BNARY Elements: |2 . |
[ T4 - TMER
[ c5- counter Attributes
- RE- CONTROL [~ Debug
[ W7 - INTEGER [~ Skip When Deleting Unused Memary
- Fa-FLOAT
[0 mes - mzFLE Seope
[ Rex10-Rix FILE & Global
[} L12-READ LONG
[ L13 - WRITELONG  Local To File: |LAD 2 - MAIN_FROG =
0 no Protecti
-0 Data Logging rotection
{17 RCP Configuration Files = Carnstart  Static 1+ None

{10 Force Files
#-{{1 Custom Data Monitars
= @ Custom Graphical Monftors
-{#4 Recipe Manitors

[~ Memay Module / Download [~ Web View Disable

(n]: I Cancel I Apply I Help

H RSLogix 500 - ML1100 EXPL COMMS EP.RSS

File Edit ¥iew Search Comms Tools ‘Window Help

DEE S4B o o BRI ===
[OFFLINE [#] Mo Forces ]3] [ + T aese o w o e M
‘No Edits M ‘For:es Enabled m

Driver 28 DFIA Made - 1d A[» [\User £Bt £ TimeriCounter 4 InputiOutput A Compare |

T ML1100 EXPL €O -10)x|
E"D Project Data File Properties 5[

- {11 Help

T General |
13 Controller - .
c. Progran Fies e 10 RIX file element setting:
e etererce o Pl One element for each
E Q0 - CUTPUT Name: [Fb FE || MSG instruction is
0 1 - pUT
[ =2-31ATUS t | needed
[ B3-BMaRY Elements: [2 Last [Rix101
[ T4 - TMER
- €5 - couNTER Attributes
[ R& - conTROL I Debug

[ N7 - INTEGER
[ Fa-FLOAT
-1 MG3 - MG FILE

[~ Skip When Deleting Unused Memoary

Scope
- Rix10-RIx FILE
[ L12 - READ LONG ' Glabal
[ 113 - WRITE LONG " Local To File: |LAD 2 - MAIN_FROG =l
[ nzo
[]-D Data Logging Pratection
{0 REP Configuration Files £ Constant £ Static ' None

[#-{7] Farce Files
{17 Custom Data Manitors
@ Custom Graphical Monitors
-.{f Recipe Monitors
173 Trends

[~ Memory Module / Download [ Wb View Disable

Ok I Cancel Lol Help
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Step 2: Program the PLC

Program the ladder diagram as follows:

SP file !

¥ELAD 2 -- MAIN_PROG -|o

These 2 mngs are all that is needed to Send and Fecieve data using Explict Messaging
The 1st mng writes Data File L15:0 vahie to the 5P Drive Parameter 18.11. FNote: 18.11 is a 14 bit B integer
Write Msgz
Fead Msz Instruction Instmuction Enable Blsz Instraction to
Enable bit bit WEITE data to EP-P
M0 MiG2:1 MEE
o ——— 1 Feadrite Massage H =
EN EN MSG File MG2:1 W —
Setup Screen = ER?J—
The 2nd mng reads 5P Drive Parameter 18,12 into Data File L12:0
Hote: 1812 15 a 16 bit B integar
Write Msg
Fead Msz Instruction Instraction Enable Msz Instraction to
Enable bit bit READ data from EP-P
MGI0 MG3:1 —MEG
ol e J-£ ReadWrite Messzge o
EW EN MEG File MGH0 W =
Setap Screen < ER:)—
Qoo {END " —
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The Setup Screen for the Write MSG is shown here:

Set these values as shown:

e Channel
Communications Command
Send data file
Size in Bytes (Send)
Extended Routing Info
Service

The Class, Instance and Attribute (C,1,A) values will be application dependent. Each drive parameter will have a unique
Class, Instance and Attribute. See the ExplicitMessageMapping.PDF file located in the PowerTools installation directory for
details. In our example C,I,A values of 132,2,2 (decimal) defines the user variable var.varl

a RSLogix 500 - ML1100 EXPL COMMS EP.RSS =
File Edit Yiew Search Comms Tools “Window Help

IDEE[E] % Be[o o s &mVEARaD)E] e - > -
OFFLINE | |MaoForces i El H TT 1E 3 <{r 4> 4 aBL aBS El
Mo Edits #| |Forces Enabled 1
Driver: 4B_DF1-1 ode - 1d| (| U[» [\User ABit 4 TimerCourter 4 Inputioutput 4 Compare |
B =l S5 AD 2 - MAIN_PROG =
=+ Proect These 2 rangs are all that is needed fo Send and Recieve data wing Explict Messaging
&-{27 Help Write Msg
B8 R == Mo - MGo:1 : (1 Elements) _|ol N Rel i rackierio
{2 Program WEITE data to EP-F
- 423) Data Fil b uItiHopI Send Datal Receive Datal MSG.
[ 4 Flle ReadWrite Message  —(EN 34—
({2 Data Lo E TS — Contral Bit \ M3 File MG 1 e DN e
[ Rcp COI.' Channel: [ {irtzgral Ignore i timed aut (TO]: E o 2
&-{_7] Farce Fi Communication Command: [IP Generic | Break Connection (BE]): E
-7 Custom [Send): [L120 Awaiting Execution [E\w]: E
= Custom . " sz Instraction to
] t Size in Bytes [Receive): [Send): ) AD data from EP-P
{8 Recipe b s — Enrar [ER): m P
{23 Trends — Target Devic Message done [DN): ReadWrite Message [ —(EN }——
#-{] Databas Message Timsout Message Transmitting (ST): [0 ] M5G File MGI0 (DN =
Message Enabled (EM]: m Setup Seveen < —(ERO—

Local / Remote : MultHop: ]
F xtended Fouting Info File[R1-): ~Emor———————————————— END —
W Service Code [hex Ermar Code{Hex): 0

Class [hex): [dec):
Instance (hex) [dec: _
Attibute (hex] (deck:

— Emror Descripa

No errars

On the MultiHop tab, set the drive’s address

=3 MSG - MG9:1 : {1 Elements) =10l x|

Gereral | MuliHop | Bend Datal Receive Datal

Set the ‘“To Address’

Ins = &dd Hop Del = Remove Hop Value to the Drlve’s |P
From Device | From Port | To Address Type To Address Add ress

Thiz Micrologis Channel 1 EtherMet/IP Device [ztr:] 192168332 \
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The Setup Screen for the READ MSG is shown here:

Set these values as shown

e Channel
Communications Command
Data Table Address (Receive)
Size in Bytes (Receive)
Extended Routing Info
Service

The Class, Instance and Attribute values will be application dependent. Each drive parameter will have a unique Class,
Instance and Attribute. See the ExplicitMessageMapping.PDF file located in the PowerTools installation directory for
details. In our example C,I,A values of 132,1,2 (decimal) defines the user variable var.var0

-lalx]
File Edit View Search Comms Tools window Help
EECIEEEEEE ClAE % VERE Oz e =
[oFFLINE [#] [hoFoces  [¢] G [ = ™o o @ o B
|NU Edits |é| |F0r:es Enabled |é|
Diiver, AE_DF11 User A Bit TimerCounter ImputADutput Compare
|7 ML1100 ExE B [a] B35 LaD 2 - MAIN_PROG =]
6 Proec R 5
-] Help I
-2 Contraller I General iiMuItiHop' Send Data| Rieceive Dala' Msg Instrction to
= (] Program Fies - . SWRITE data to EP-P
e — Thiz Controller r— Control Bil m — M5
(- Datta Files Ignuore if timed out (TO} FeadWrite Mess BN
) Channel: |1 (Integral] =
{2 Data Logging - ___ - Break Canrection (BE) [0 MEGFil:  MGR1 DN s
3 ReP Configurat Communication Command: |CIP Generic =5 " Satup Sareen <L CERS—
T onmiguUratic Diata Table Address [Receivel: [L12:0 Awiaiting Execution [EW} m
=-{J Force Fiies Size in Bytes (Receive): [4 [Send]:
-2 Custom Data Mo Errar (ERL IE
-{F8 Custom Graphic | St Message dane [DN]: ggud:r::c;mn tOEP P
. 2 from EP-|
~{E8 Recipe Manfors Message Timeout Message Transmitting (ST IE MEG
(] Trends Message Enabled [ENJ [0 ] adWite Message  [—CEN |
{17 Database 305 File MG30 =D =
Local / Remote : m MultiHop: —CER
Extended Raouting Infa File[RIX): [RE10:0 | iz l
SEWICE Gananc Get Attibute Single Service Code [hex Enar CodefHes): O I END
Clags [hax] 54 [dec]: 1 p
Instance (hex): (dec]: 1
Attribute [hex) [dec]

Error Degc ink
’7 Mo errors

On the MultiHop tab, set the drive’s address

=3 MSG - MG9:1 : {1 Elements) =10l x|

Gereral | MuliHop | Bend Datal Receive Datal

Set the “To Address’

Ins = &dd Hop Del = Remove Hop Value to the Drlve’s |P
From Device | From Port | To Address Type To Address Add ress

Thiz Micrologis Channel 1 EtherMet/IP Device [ztr:] 192168332 \
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Industrial Automation

Step 3: Set the PLC'’s ethernet address

PowerTools Pro Application Note

PTAN #13, rev. 1, 3/30/2009
Applicable Products: Epsilon EP-P, FM4E, SM
EZMotion, Digitax ST-Z

The PLC comes defaulted with no ethernet address. You will need to set the address to an appropriate value for your system
and download the application through the PLC’s serial port. Once the ethernet address has been assigned to the PLC, you
will be able to use the ethernet port as the programming terminal

H RSLogix 500 - ML1100 EXPL COMMS EP.RSS

File Edit ‘iew Search Comms Tools Window Help

D& =)o |

B A A= W] T N = 1

" Channel Configuration x|
OFFLIME *| (Mo Forces
Mo E dits #| |Forces Enabled Generall Chaninel §f - Channel 1 |
Diriver: &B_DF1-1
= Drrivver IEthernet j =
i
=] Praject —
-] Help Hardware Address: [00:0F73:01:07.21 Netwedk Link (D [0
=17 Cortraller M
lllll § Cortroler Properties IPAddress: | 192 . 168 . 3 w
..... b Processor Status SubnetMask:| 255 . 285 . 0 . 0
""" §|>| Function Files GalewayAddess| 0 0 . 0 . 0
----- J 1D Configurstion
E"}E ) . Default Domain Narme: I
= Channel Configurstio
e Channel Status Frimary Mame Sewer:l 0. 0.0 .0
=-E3 Z.;Dgram Filas Secondary Mame Sewer:l o.o0. 0.0 g
----- SY¥s0 ’
lllll B svsi- r— Pratocal Cantrol
----- & LaD 2 - maN_PROG [~ BOOTPEnable [~ DHECP Enable tsg Connection Timeout [z ‘ImS]:I'I 5000
=-E3 iga Files ™ SMMP ServerEnable [~ SMTP Client Enable Mzg Reply Timeaut [+ 1mS]: 3000
----- Crozs Reference
_____ O o0 - outeUT I HTTP Server Enable Inactivity Timeout [2 Min): ID
[ v Auto Negoliate
----- I - IMPUT ) —
_____ O s2.s7aTUs Fort Setiing | 10,100 Mbps Full Duplex/Half Duplex =l
----- [ B3 -BMaRy
""" B 74 -mer Contact: I
..... I 5 - counTER

Download the PLC file and place the PLC in the Run condition.
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Set the EP-P Configuration

Set the Ethernet IP and Subnet:

"—T.‘_Emersun Control Techniques - PowerTools Pro - [ EP-P Configuration [Micro 1100 EPP comms.eppl]
[l File Edt Device Options Tools Wiew Window Help

D|2(E|2| B 2alsali] P E<dx] 2lE] BE] «lels] 8w [T 28

|dentification
El' fxis 1 Target Drive Address |2 v Change IP Address
----- B status
Graph Mame iz 1 IP Address I 192 .168. 3 . 32
=id Subret | 255 . 255 .255 . 0
- Motor

d
E Iser Linits UEEEWEI}" LLONU | B | B | |

- E Master Lnits
- wirtual Master

w1 Position
ER | Y ST,

|' Dirive Encoder Output

[~ Encoder Scaling |2D48 limesdres

e -

Drive Type  [EF 204-P ~]

"Emfigulation

Monitor the communications in the drive
Use the Variable View found under Devices/Vars within PowerTools to monitor the communications

E'-_‘.;Emersun Control Techniques - PowerTools Pro - [ EP-P Configuration [Micro
. File Edit Device ©Options Tools Wiew ‘Window Help

D|=|E|S| B a4t P 28] 25| B=] @

EI' axis 1 Mumber of User Wariables I'ID ﬂ
- status Olire |Setup I
@ Graph # I M ame | Online ' alue
-4 Setup 0 vard —
-1 Devices | vars 1 varl o
s 2 Varz 0.
- {5 Capture 3 vars 0
h Q_"'E"'es -4 Vard 0.
m"ngn Imrs -5 Varg a0,
ﬁ:ﬁ '.-ar'latIIEe:'- 5 Varb 0.
""u“_k Bits . -7 Var? o,
s Packed Bits Contra, B Vard 0.
5% Packed Bits Status.. 3 yarg 0
[]---’ Lj0 Setup

Write variable values to the PLC
Use the Watch Window setup to write (force) variable to a specific value
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QQ.Q%EQLMS;&MM@;&M%M_L&Q&H 1.EZA

/

DlEl8| 5 o] [ e 2] ¢

alelo ) sl@m 0@ 2

= | axis 1
B status
B Graph
#- Hardware
%l Setup Satch Window|
1 Devices [ Ve uuy Asic 1 Dirag the parameters you wish to watch, The watch
= @ 1/0 Setup A::z A;;::ss -‘KIS window wil be created/updated automatically. Selection File: ;mewalch_wch J
# 8% Mation Drag Source Parameters Displayed in Watch \window .
@ [ Frogams  Vavel D Click on the watch
&+ Network .
[+ Ramps 5 A Nar Marl variable to Change
1+ Selector
1+ Setup
'+ Slot Options Select Defaults
[+- 5P Menu
# Status Select 10
+ Timer
+ Mot Moving?
# Torque VMode w
[# Tuning Close
= Variables
@ arvarD _ hee |
: = War Warl
- ## Decimal
LG Edit the value here
. E-Warvarg .
s var vard and click the
L H-Warvars 3 H. ]
| i v 1 Write” button
WarVarl
User Level: ] j'
10 - Write

Most likely a user program will automate this updating of variables to the PLC, this watch window method is for
commissioning and debug purposes.

Notice that PowerTools has an Ethernet/IP setup view.
For the purposes of this application note, No Ethenet/IP view setup are needed.

¢ L Emerson Control Techniques - PowerTools Pro - [ EP-P Configuration [Micro 1100 EPP comms.eppl]
. Fle Edit Device Options Tools Yiew ‘window Help

D|=|E| S| E| taldale P <t 25 BlE alels| B[mm [T 2[5

E|' a1 Perfarmance IF 4 word Swap ILSW_MSW ﬂ
L Status Blocks | Oniine Data |

Graph
d Seup Fraduzed | Consumedl E uplicit |
& Devices [ Yars E|--'U':arlahles
@ 1o Setup & Analog s
m Makicn --Bits ]
-5 Programs (- Camming
E"E Tetwiork, --Eapture
i} Modbus RTUfTCP (- Distance Recovery ¢=== Remove
[+ Faults
| " Gear Wwiords Allocated 0122
--Hnme
(- Index
[l Inputs
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