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ROCKWELL MICR0O800 PLC wiTH FENA

Purpose:

The Purpose of this Tech Note is to show how to connect a Rockwell Micro800 PLC to a FENA card. The
Micro800 PLCs use explicit messaging only (acyclic). This document will show how to create a new

project and configure the message block to write to assemblies 123 173 on the FENA card.

Step 1:

Create a new project

Project

Mew...

Open Existing...

Discover...

Select the PLC being used. In our case it is a Micro820.

Add Device

Controllers
Micro810
Micro820
E’J 2080-LC20-20AWE(R)
E’J 2080-LC20-20QBB(R)
IE’J 2080-LC20-20QWB(R)
Microd30
Microd50
Drives
Safety
Motor Control

Graphic Terminals

Version:
Description:
Microd20 Controller, 12 24V DC Input, 4

configurable analog input with thermistor voltage
reference out, 7 Relay Qutput

i’ Additional Description:
|m = Brand Mame: Allen-Eradley

= Sub Brand: Micro800

= Type: Controller

Special Features: 2 Plug-In Slots,

support up to 32G microsSD, with RTE

terminals [only for R suffix)

= Standard: CE,C-TICK, CUL KC UL

= Mumber Of Channels: 12 Input, 7
Cutput
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Step 2:
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Enable EtherNet/IP Communications in the PLC. To do this, click on Ethernet, and then select Configure
IP address and settings. This will be the IP address of the PLC. The subnet will automatically fill out

based on the IP address.

2080-L.C20-200WB

= Controller

- General

. Memary

- Startup

- Serial Port

- Ethernet

- Interrupts

- Modbus Mapping
- Real Time Clock
- Embedded /O
- Memory Card
- Remote LCD

- Data Log

- Recipe

=~ Plug-in Modules

Step 3:

Controller - Ethernet

@ Diagnose

Eth

t Settings

Internet Protocol (IP) Settings Port Settings

Part State: @ Enabled © Disabled
Auto-Megotiate Speed and Duplex Mode

() Obtain IP address automatically using DHCP

@ Configure IP address and settings

I

1P Address:
Subnet Mask:
Gateway Address:

Detect duplicate IP address

EtherNet/IP

Inactivity Timeout 120 sec

Add a program to the project by right clicking on Programs, highlight add, then New LD: Ladder Diagram.
Then Program can be double clicked to open up the ladder logic.

=-{Z 1] Micro820*

5 DataTypes

...... = S, A 8
2= Globa il * | BR  MNewST:Structured Text
— Paste Ctri+V T NewLD: Ladder Diagram
EE:ZE:_“ Properties Alt+Enter . T3 Mew FBD : Function Block Diagram
2080-LC20-200WEB

=

Project Organizer Progl-POU + X

Mame: test for tech note®
L
-1 Microg20™

B ai Programs

Start Page

E Progl

Author: Bill Nyback- Industrial Application Engineering

Date: Jan 4, 2018

External
http://www.abb.us/drives

Document #: LVD-EOTN144U-EN

Revision: B

Industry — Industrial

Product Categories: FENA-XX



http://www.abb.us/drives

AL 1D D
M

Insert the MSG_CIPGENERIC by right clicking on the run and clicking Insert Ladder Elements, then
Instruction Block.

Add Breakpoint

Remaove Breakpoint

Display Coemment

Add Label

bl Insert Rung 2

| Insert Ladder Elements v | Instruction Block  Ctrl+Alt+2
Reset Elernent Visual Settings {} Direct Contact Ctrl+Alt+3
Reset All Visual Settings T Branch Ctri+Alt+1
Reset Container Visual Settings {F Direct Coil Ctrl+4

ol cut =& Jump Ctrl+5

1y Copy =3 Return Ctrl+6

i Paste

# Delete

B2 Cross Reference Browser

L

Properties

In the search box, type CIP and find the MSG_CIPGENERIC function block and press ok. This will be the
write message to write data to the drive (Assembly 123)

(') Instruction Block Selector (Progl) @W
MSG_CIPGEMNERIC (2080-LC20-20QWE) 2 I
Search CIP Show Parameters
Name Type Category Comment
I MSG_CIPGENERIC ﬂ Communications Send a CIP explicit message,
MSG_CIPSYMBOLC ﬁ Communications Send a CIP Symbolic message.
Step 5:

Now define the tags to satisfy the pins on the function block. Right click on each pin and click variable
selector. Then create a name of the tag and leave the type set as default to satisfy the input of the
function block. Do this for each pin. Since this is the data passing to the drive, label it Send_ and then
the pin name. See example below.
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MSG_CIPGENERL.
MSG_CIPGENERIC
IN Q

Variable Selector...

Cut
2y Copy
B Paste

Delete

P Cross Reference Browser

i

Properties

Reset Element Visual Settings

— Regleng..

Variable Selector:

F ™
g Variable Selector E=REER
Name Type Global Scope Local Scope
Send_CtdCfg| CIPCONTROLCFG - Micro 220 Frog1 -
User Global Variables - Micro820 | Local Variables - Prog1 | System Variables - Micro820 | 140 - Micro820 I Defined Words
Data Type
- ETr - =T CIPCO - -2 =T = ET

|4l o

[ ok |[ cancel |
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Next, open up the local variables as we need to define the CIP message. To do this, double click on Local

Variables. You will now see all of the tags that were created in the previous step.

Project Organizer Start Page Micro820
Name: test for tech note™ Data Type Dimension | Project Value | Initial Value Comment
k| ts A b
=] Micros20 +| MSG_CIPGENERIC_1 MSG_CIPGEME -
Elai Programs +| Zend_CtrlCfg CIPCONTROLL =
: E| Progl +| Send_fppCfg CIPAPPCFG -
+| Send_TargetCfg CIPTARGETCF -
~42= Local Variables
: +| Send_Reqdata USINT = |[1.1]
:= Global Variables
Send_Reglength LINT -
-l User-Defined Function Blocks < B e LSINT - L
=1 User-Defined Functions +| Send_status CIPSTATUS -
IS DataTypes Send_Reslength LINT -

Step 7:

Click the + box next to the Send_CtrICfg. Inside the part of the function block, we need to define how
often the message triggers. For this example, | have it set to 500 ms.

- ET = 5T = 5T = =T = =T =T =T

+ | MSG_CIPGEMERIC_1 hEG_CIPGEMERIC B
Send_CtrlCfg CIPCOMTROLCFG -

. Send_CtrlCfg.Cancel BOOL Abaortthe execution of message
Send_CtrlCfg TriggerType _ UDINT _— 0 - Trigger once, n - Cyclic trigger
Send_CtrlCfg. Stridode UEINT reserved parameter

Step 8:

Click the + box next to the Send_AppCfg. This is where we define what we are writing to with the
explicit message. There are 4 pieces of data that we need to define to tell the message what to write to.
We want to write to assembly 123 in this case (13 words). The first thing we need to define is the
Service code. The service code for write is 16. The next thing that gets defined is the class id. This
needs to be set to 4 to write to an assembly. The instance ID is what is set next which is the polling
assembly. | have it set to 123. The last thing that needs to be set is the attribute. This needs to be set
to 3 to write to the assembly. No matter what assembly you are using (ODVA or ABB Drives Profile) this
setup is the same except for the output assembly number in the instance. That will change depending
on what assemblies you are using (i.e if using 102 and 152 ABB Drives Profile, this would be set to 102).

D Send_AppCfg CIPAPPCFG e
. Send_ApnCfg Service USINT 16 CIP Service code: 1- 127
Send_SppCig.Class LINT 4 CIP ClassID: 1 - 65533
Send_AppCfg Instance UDINT 123 CIP Instance ID: 0 - 0xFFFFFFFF
Send_SppCfgAttribute LINT 3 CIP Attribute: 1 - 65535, 0 - Mo attri
Send_&ppCfg MemberCnt USINT CIP MemberID count: 1- 3,0 - N
+ | Send_fppCfgMemberld CIPREMBERID CIP MemberID: 0 - 63535

Note: This data size will be different depending on the assembly used. For a list of the assemblies
available see the Basic Guide to Communications ODVA or the FENA-01/11/21 user manual.
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Click the + box next to the Send_TargetCfg. This is where the drives IP address is defined and the
connection type is set. | have set the IP address for the drive as 192.168.3.92. The format for the
destination path is ‘4,192.168.3.92’. If the apostrophe is not on either side, it will not connect. Also it
needs to say 4 comma then the IP address. The 4 stands for the port it is going out. 4 is the standard
port for the Micro800 PLC.

D Send_TargetCfg CIPTARGETCFG B
Send_TargetCfg.Path STRIMNG '4,192.168,3,92 CIP destination path
Send_TargetCfg.CipConnhode USINT 1 0 - Unconnected, 1- Class3 connec
Send_TargetChg.UcrnmTirneout UDINT i} Unconnected message tirme out,
Send_TargetCfg.ConnbdsgTimeout UDINT i} Connected message time out,
Send_Targe onnClose ! connection upon H
Step 10:

Define the data size sent to the drive. An array needs to be setup for the correct size data of the
assembly that we are writing to. In our case it is 123 which is 13 words. The Send_Reqdata tag that we
created is the data that is going to be sent to the drive and it is in USINT (Unsigned Single Integer or a
byte). So we have to make this a size of 26 as there are 2 bytes in a word and 13 words. Click in the
dimension column and change it so it reads 1..26.

- [Er - 5T - 5T - ET

+ MASG_CIPGEMERIC_1 A5G_CIPGEMERIC ~

+| Zend_CtrlCfyg CIPCOMTROLCFG T

+ | Send_&ppCfg CIPAPPCFG -

+| Send_TargetCfg CIPTARGETCFG v
Step 11:

Now we need to tell the message how many bytes we are sending in the Send_Reqlength. This will need
to match the size that we defined for the array in step 10 which was 26. In the Project Value column,
type in 26.

o Epgd - ET o Epd - ET - Epd

-

+  MSG_CIPGEMERIC_1 A5G _CIPGEMERIC -
+| Zend_CtrlCfg CIPCONTROLCFG T
+  Send_fppCfg CIPARPCFG -
+| Zend_TargetCfg CIPTARGETCFG -
+ Send_Reqdata USINT - [L.26]

Send Relength [ |umr I |
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Step 12:

Now that the connection for the data sent to the drive is setup, we need to define the data read or
received from the drive. Go back to the main program by double clicking on your program in the tree
and then right click on the blue column with a 1 in it and select insert rung below.

Project Organizer Progl-VAR Progl-POU* + X ESEldiEh Micro820
Name: test for tech note™

LR

EEI[ Micro820* MSG_CIPGENERL.

: MSG_CIPGENERIC
E|"i Programs L M Q

=0 [ Send_CwiCigp | [ Send_status

CtiCh Status 4=
Send_AppCfg [ Send_Reslength

~AopClo Resleng -

@l User-Defined Function Blocks

User-Defined Functions f Send_TargelClg
ol DataTypes 1 5
Send_Reqdata ]
j— RegData
Send_Reglength |
— Realeng..
Send_Resdats |
=t ResData
MSG_CIPGEMERL.
MSG_CIPGEMERIC
I Q
Send_CtriClg | [ Send_status

CirlCig Status ==

e oL - [ Send_Reslength
Add Breakpoint |

Remove Breakpoint =T
Display Comment
Add Label

Insert Rung » Above  Ctrl+Alt+0
Insert Ladder Elerments 3 Below Ctrl+0

Reset Element Visual Settings
Reset All Visual Settings

Reset Container Visual Settings
Cut

Copy
Paste

Delete
Cross Reference Browser

Properties
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Step 13:

Repeat step 4 to add another CIP message but this time to new rung 2. After the message in inserted,
define all of the pins like we did in step 5, but start them with Receive_ and then the pin name.

MSG_CIPGENERL.
MSG_CIPGEMERIC
P IM Q

Receive CtriCly | [ Receive_staus

CtriCfg Status +=
Receive AppChy | [ Receive_Reslengh |

AppCfy  Resleng 1=

[ Receive TargetChy |

TargetCiy

Receive_Regdae
=+ Reglata

[ Receive_Reglengh |
=7 Regleng..
Receive_ResDats |

Step 14:

Now we need to open the local variables to define the receive message.

Project Organizer Start Page Micro820

Name: test for tech note™ Data Type Dimension Project Value | Initial Yalue
k| "
=-[ET] Microg20~ + MSG_CIPGEMERIC_1 MS5G_CIPGEMERIC -
B 58l Programs +| Zend_CtrlCfg CIPCOMTROLCFG -
H & Progt +  Send_AppCfg CIPAPPCFS -
+| Send_TargetCfg CIPTARGETCFG T
+ Send_Regdats LISINT - [1.26]
== Global Variables
Send_Reglength LINT A 26
e Eﬂ User-Defined Function Blocks + Send Resdata USINT ST
-+~g51 User-Defined Functions + Send_status CIPSTATUS -
“ g3 DataTypes Send_Reslength UmT -
+ MSG_CIPGEMERIC_2 MSEG_CIPGEMERIC -
+ Receive CtrlCfg CIPCOMTROLCFG =
+ Receive_dppCfg CIPLPRCFG -
+ Receive_TargetCfg CIPTARGETCFG v
+| Receive_Reqdata LISINT - [1.1]
Receive_Reglength LINT -
+ Receive_ResData USINT - [1.1]
+ Receive_status CIPSTATUS v
Receive_ResLength UINT -

Now repeat steps 7, 8 and 9 but this time modify the Receive tags not the Send. These 3 tags will be
setup the same with exception to Receive_AppCfg. The only thing that will change in Receive_AppCfg is
the assembly number and service code. This will need to be changed to 173 for the read assembly
number and the service code will be 14. The Receive_CtrICfg and the Receive_TargetCfg will be setup
the same and the Send tags with the same name.
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- | Receive_CtrlCfg CIPCOMTROLCFG -
Receive_CtrlCfg.Cancel EQOL Ahaort the execution of message
Receive_CtrlCfg.TriggerType UDINT 500 0 - Trigger once, n - Cyclic trigger
Receive_CtrlCfg.Strhdode LSINT resepved parameter

- | Receive_fppCfg CIPARPCFG -
Receive_AppCfig,Service USINT 14 CIP Service coder 1 - 127
Receive_AppCg.Class UINT 4 CIP Class ID: 1 - 65535
Receive_fppCg.Instance UDINT 173 CIP Instance ID: 0 - 0<FFFFFFFF
Receive_SppCfgAttribute LINT 3 CIP Attribute: 1 - 63535, 0 - No attri
Receive_AppCfghemberCnt USINT CIP MemberID count: 1- 3, 0 - Moy

+ Receive_fppCfg.hemberdd CIPMENBERID CIP MemberID: 0 - 65535

- | Receive_TargetCfg CIPTARGETCFG -
Receive_TargetCfg.Path STRIMNG '4,192,168,3,92' CIP destination path
Receive_TargetCfg.CipConnhdode LSINT 1 0 - Unconnected, 1 - Class3 connec
Receive_TargetCfg UcmrmTimeout UDINT I} Unconnected message time out,
Receive_TargetCfg.ConnhdsgTimec UDINT 0 Connected message time out,

[ i | W connection upan 1

Step 15:

Now we need to define the receive data array. When the message is doing a read function, the data is
put into ResData instead of RegData. So we need to change the array size of the Receive_ResData tag to
match the assembly size 173 (13 words or 26 bytes). So we need to change it to 26.

. + |Receiue_ResData |_ USIMT « [[1.26]
Also, the Receive_ResLength needs to be set to 26 as well to tell the message the correct size.

B o I (T I A N

Note: This data size will be different depending on the assembly used. For a list of the assemblies
available see the Basic Guide to Communications ODVA or the FENA-01/11/21 user manual.

Step 16:

Now that the read and write messages are setup, we need to be able to send the start command and
speed reference to the drive as well as read the speed back from the drive. Since the data that is being
written to the drive and read from the drive is an array of bytes, we have to use the copy function to
copy a tag into the array and copy data from the array to a tag as the data we will be reading and writing
are words, not bytes. Create the tags below by going to the local variables and right click on the last
blue block to the left of the tags and click insert record.

Speed_Reference LINT w
Speed_Feedback LINT *
Start_Fornard

Start_Rewerse Bl -
Fault_Reset BoCL -
Speed_ref_copy status LINT &
Speed_feedback_copy_status LINT *
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Go back to the main program and add a rung below rung 2. This will add a 3™ rung to the program.

Add Breakpoint
Remove Breakpoint
Display Comment
Add Label

Receive staus

Insert Rung

4 Above  Ctri+Alt+0

Insert Ladder Elerments

Reset Element Visual Settings
Reset All Visual Settings

Reset Container Visual Settings

Cut

Copy
Paste

Delete
Cross Reference Browser

Properties

4 Below Ctrl+0

Once this is inserted, add a copy instruction to rung 3 by right clicking on the rung and selecting insert

ladder elements: instruction block.

Hecenre_ | argetiig

Receive_Regdas |

[ Receive_Reglengh || e

Add Breakpoint
Remove Breakpoint
Display Comment
Add Label

Insert Rung

Insert Ladder Elements

Receive ResDas

Reset Element Visual Settings
Reset All Visual Settings
Reset Container Visual Settings

Cut

Copy
Paste

Delete

» m IF Instruction Block Ctrl+Alt+2
{} Direct Contact Ctrl+Alt+3
T Branch Ctrl+Alt+1
{r Direct Coil Ctrl+4
=& Jump Ctrl+5
= Return Ctrl+&
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Once you click instruction block, type COP on the search box and select the copy block and double click

it.

-
@, Instruction Block Selector (Progl)

COP (2080-LC20-20QWE)

o]

2
-

Search cop

Show Parameters

Name Type Category
cop ﬂ Data conversion

Comment

Copy a range of data from one location to another.

The copy block will now be in your program in rung 3.

COP_1
COoP

DestOffset

ENOD

Sts

Step 18:

Next we need to define the data we want to copy and where we want to send it to. For this first copy

block, we will copy the speed reference word that we created into the 3™ and 4™ bytes into the array we

created to send data to the drive. The speed reference is always the second word sent to the drive, as

the first word sent is the control word. We will write logic for that later.

On the Src pin, click in the box and start typing Speed_Reference. Once it comes up double click it and it

will show as the tag assigned to that pin.
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COP_1
COP
3 Enable
|
Send_Reqglength -

Send_Reszdata
Send_Reslength
Send_status
Send_TargetCig

Speed_Feedback

Start_Forward

_ Start_Reverse -
— DestOffset
— Swap

ENO

Sts =

Next for SrcOffset, we need to set this to a value of 0 as we need to write the whole word to the array.

For the Dest pin, type in Send_Reqdata as we need to put the array here we are writing the speed
reference to. For the DestOffset, we need to set this to 2 as we need to copy the Speed_Reference word
into bytes 3 and 4 of the array. For the Length, this also needs to be set to 2 as it is a length of 2 bytes.
Swap needs to be set to true which swaps bytes according to data type. The only time you want to set
this to false, is if the data type is STRING or if the source and destination are both 1 byte in length. Next
is the status bit so we have to search for the status bit that was created in step 16 for the speed

reference.
COPA1
COoP
3 Enable
[ Speed_Reference |
=+ 5rc
0
=+ SrcDffsat
Send_Reqgdata
=+ Dest
2
=+ DestOffsat
5 .
=t Length
true |
T Swap

EMO

(Speed_ref_copy_stas

Sts 1=

The speed reference can then be written to the Speed_Reference tag which will be passed to the array

to the drive.
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Step 19:

Repeat Step 17 and 18 and create another copy block. This next block will be for the speed feedback.
This will pull bytes 3 and 4 from the array (bytes 3 and 4 are the speed feedback and bytes 1 and 2 are
the speed ref) and move them into the speed feedback word that we created earlier. SrcOffset is now 2
because we are pulling bytes 3 and 4 and DestOffset is 0 as we are writing to the speed feedback word
with a length of 1 word.

COP_2
Cor
4 Enable ENO

[ Receive ResDaa | (Speed_fee_opy_stats|

-+ Src Sts =

" Speed_Feedback |

r DestOffset

=1 Length

true

g

The speed the drive is running at will now be in the speed feedback tag.
Step: 20

Now insert logic below to control start forward, start reverse, and fault reset.

Start_Forwand Start_Reverse Send_Regdata[1].0

] L ] 71 Fa"

5 1 I 1/} 9
Start_Reverse Start_Farward Send_Regdata[1].1

] | |1 /1 Fant

6 1| {/} 9,
Fault_Reset Send_Reqgdata[1].2

7 1 1 "

— L S

This will turn on bit O for forward, bit 1 for reverse, and bit 2 for a fault reset as we are writing to the
first 3 bits in the control word which is byte 1 of the array.
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To map additional data (i.e. motor current, dc bus voltage, accel time, etc.) a copy function will have to
be inserted that will either move data into the array or pull data out of the array into a word. Since the

FENA can pass 13 words in/out (with largest assembly), the data will be in the order below:

Status Word

Speed Feedback
Torque Feedback
Drive Parameter 52.01
Drive Parameter 52.02
Drive Parameter 52.03
Drive Parameter 52.04
Drive Parameter 52.05
Drive Parameter 52.06
Drive Parameter 52.07
Drive Parameter 52.08
Drive Parameter 52.09

Drive Parameter 52.10

Control Word

Speed Reference
Reference 2

Drive Parameter 53.01
Drive Parameter 53.02
Drive Parameter 53.03
Drive Parameter 53.04
Drive Parameter 53.05
Drive Parameter 53.06
Drive Parameter 53.07
Drive Parameter 53.08
Drive Parameter 53.09

Drive Parameter 53.10

Since there is 2 bytes in the array for each of the points above, you can determine which word you
would like to read or write and then find the corresponding bytes in the array that you need to copy to
or from. For example if you would like to read DC bus voltage, you would program parameter 52.01 to
DC bus voltage 1.11 and the 4" word back from the PLC would be the DC bus voltage. The copy
message will have to be setup to have an offset 6 as you want to take bytes 7 and 8.

The parameters that need to be setup in the drive are below:

20.01 Extl commands Fieldbus A

22.11 Ext1 speed refl FB A refl

50.01 FBA A enable Enable (Option slot number on ACS880)

50.02 FBA A comm loss func Fault

51.02 Protocol/Profile EIP AC/DC

51.04 IP configuration 0 = Static

51.05 IP address 192 First part of the IP address
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51.06 IP address 168 Second part of the IP address

51.07 IP address 3 Third part of the IP address

51.08 IP address 92 Last part of

the IP address

AL 1D D
M

51.09 Subnet CIDR 24 Sets the network mask as 255.255.255.0, allowing access only to the last subnet.

51.23 ODVA speed scale 128 Sets the scaling for the ODVA speed reference.

51.27 set to Refresh to save communication settings.

Data other than Status, Speed Fbk, and Torque Fbk needs to be setup in group 52

Data other than Control, Speed Ref, and Ref 2 needs to be setup in group 53

For more information on drive programming see the manuals below.

Documents or other reference material:

FENA-01/-11/-21 Ethernet adapter module user's manual

Basic Guide to Communications

ODVA

(ControlNet, DeviceNet and EtherNet/IP), US

ACS880 Firmware manual

ACS380 Firmware manual

ACS580 Firmware manual

3AUA0000093568

LVD-PNTGO3U-EN

3AUA0000085967

3AXD50000029275

3AXD50000016097
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