® Rockwell

Automation
D A 0 Encompass-

Product Partner

REMOTE ALARMS AND CONTROLS

Calalysr

TECH NOTES-313

Integrating RACO® Catalyst®
with Allen-Bradley Micro800
via Modbus RTU

This technical note details the step-by-step procedure to facilitate communications between RACQO’s Catalyst
autodialer and Allen-Bradley’s new Micro800™ PLC platform. With the exception of the Micro800 12-point
models, all Micro800 controllers support the Modbus RTU over serial via the embedded non-isolated serial
port. In addition, the 2080-SERIALISOL isolated serial port plug-in module also supports Modbus RTU,
whereby both the Modbus RTU master and slave are supported. Given that the 48-point controllers can
support up to five plug-in serial ports, including the embedded, up to six separate Modbus networks can
operate within one PLC. This technical note will only illustrate communications via Modbus RTU protocol to the

embedded non-isolated serial port.

RACO-supplied components:

Catalyst (any model)

Either 515VAB-Catalyst or AB 1761-CBL-PMO02 cable will
provide the communications between the Micro800 and
the Catalyst.

Allen-Bradley-supplied components:

Micro800 PLC (with the exception of the Micro810

12-point models)

USB printer cable will provide the connection between personal
computer and Micro800 PLC

Standard version of Connected Components Workbench™
software, available as a free download



http://www.racoman.com/

Micro800 PLC Software Configuration

STEP #1 — Configure the Micro800 PLC. Obtain the

Connected Components Workbench software, available as a —
free download from the Allen-Bradley website, \\
http://ab.rockwellautomation.com/Programmable- ~—y
Controllers/Connected-Components-Workbench-Software \
STEP #2 — Connect to the Embedded USB 2.0 (non- N

isolated) port with any standard USB printer cable.

Connected Components
Workbench

Release 1.01.00

STEP #3 — Launch the Connected Components Workbench

software.

k3] Connected Components Workbench

File Edit View Buld Debug Tools Communications Window Help

NS E-H| @9
> 2 X
STEP #4 — Select your processor. fionslds
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View Buld Debug Tools Communications Window Help

STEP #6 — Select Modbus RTU D ——— e E %p »
for Serial Port. W8 B S | mremin
R 2080-LC30-16QWB oo
Complete the Properties form to suit
your application. Remember, when il
configuring the Baud Rate and Parity, it 2 owrpes
must match that of the Catalyst. R oo
The Catalyst will always be Modbus
RTU Master, so select Modbus RTU snrs T
Slave when configuring the PLC. = oueiToe s -
Modbus Mapp Unit Address: -
V Advanced Settings
—Properties
; ; Driver: Im
STEP #7 — Click the + icon to open the e I E—
Advanced Settings form. Under Protocol '
H H arity: one it
Control, the Media field should be RS232. = I -
Unit Address: IS
Set Stop Bits to 1. na podeRns
ed Settings
Protocol ol =
Media: RTS Pre-Delay: IO
Data Bits: |8 j RTS Post-Delay: IO
Stop Bits: |1 ;I
Response Timer: IIOUD
Broadcast Pause: IIUUU S
Inter-Char Timeout: IO =
STEP #8 — We are now ready to configure Modbus = e oy —
tags. To do so, select Modbus Mapping on the o o - —

i el gty 2080-LC30-16QWB e
Properties tree. .
Once selected, double-click in the blank field in ?
the Properties form. This will launch the 5

Variable Selector form.

<Empty >
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| Micros30) i v x

i || Microg3o oy W MepeR = ﬁl Disconnected
STEP #9 — Under the User Global Variables — — e =
Micro800 tab, create a Boolean tag by entering the > = [ e |7,
name and type into the top field, as shown. — :
Once complete, click OK. This will close the form, ;
revealing the Properties field behind. \
ey
’E::::sdedllo
|1 i
Micro830| i - x
Micro830 Remote :"W'am "‘a’“”a“ki o2 | oo et
oty 2080-LC30-16QWB e
STEP #10 — Under Address, type in your — [ RS
Modbus address. \ -
=
Micro800 follows the six-digit addressing specified in S
the latest Modbus specification. Therefore, our first T
Boolean Output Coil address is 000001. e
s
Repeat this procedure for all other tags required. -
When creating an Integer Tag, ensure you select INT
under the Type field. Modbus Integer Output has the
starting address location at 400001.
Micro830 | -x
Micro830 Roncle: ®'Po0ro) Mok LR r—

Vode: @ pun Controller Mode: -~ Someek

STEP #11 — Once complete, the Properties field will | 2080.LC30.160WE e

reveal some of the Tags you've configured. \ T s

g

Once all of your Tags have been configured, Build
and Download the project.

Pr
I

operti
e [ Data Type A d
Integer nt 400001 400001
Boolean Bool 000001 000001

Embedded /0
=)-Plug-In Modules

<Empty >

We are now ready to configure the Catalyst.
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Communication Setup for the RACO Catalyst

STEP #1 — Launch Alarmware® for Catalyst 1.87
Alarmware for Catalyst version 1.87 software.

STEP #2 — Connect Catalyst to PC
The Catalyst to Alarmware PC cable is required (see below for pin-out).

The Alarmware and cable are normally supplied with a new Catalyst. RACO cable part number
707CAT-PC15 (15-foot length).

Once connected to the Catalyst via Alarmware, we are ready to configure the necessary parameters
for communication.

CATALYST
FEMALE DSUBS to ALARMWARE PC CABLE FEMALE DSUES
CONNECTOR CONNECTOR
g— —
TOFC TO CATALYST MET3
] CAELE SHIELD ]
,...-E" & sRauks - ) EREUED -] ?!1
B Ty
e TR '; i I:. ETR 4 -
- Pl T : ! \ / : ! L3 2l -
i I o
= o ] PR }\ X 1 LF i -
- B cen [ 7 "~ T BER ] )
ol . S — ey e Y Y S S i
e o - : -
g 2en oeam wine ¥ 3 A -
ATTACH SHIELD CRAIN WIRE ATTACH SHIELD DR&IN WIRE —
TO CONMECTOR METAL SHELL TO COMMEC TOR METAL SHELL
-+ 16 FT MAX. -

This cable can usually be purchased at & com puter outlel and
miay be known as a PC lo PC Transfer or Laphnk cable
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27 Alarmware for Catalyst

Transfer Configuration Copy LogFile  Window Help  Quit

B vl 7/ @] 0

Sy

il Device Settings

RTU Modem | Printer | LogFile | ISP
Phone Config ] Phuysical Inputz Modbus Port ] Alarmware Pork ] Time/Date
'
Baud Rate : 30400 |
Stop Bits : 1 - Parity : Even - Clear Al
RTU's Node ,— ,—
Address: ! Clear ltem
Communications ,—
Alarm Delay : 10 seconds Help
Application Timer:  |0.5 zeconds
Tranzmit Delay : i} seconds
CTS abways ON r
[Otherwize, CTS i azserted only when actually transmitting to support B S485)

Close

27 Alarmware for, Catalyst

Devices
Destinations
Messages
Session Params
Annunciation
PINs

| Channel Number : =

Cleardowns
SNA (Requied): Copy Io
1510002 Discrete Mode:
1 Copy Erom
LChange Mode.
Alam Trip Deley: [2 seconds New Window
Alarm Violation Criteria : feai At
Alarm on 1 Raw Value Sd
Clear Item
Groups
Reading Format for Direct Channel Readings Close
(Not used for Reports to Destinations) :
0 Reported as '0" v Help
Advanced...
Messages for this channel |

xxxxxxxxxxx 08/19/2010 15:41:12 *xxxxxxxxxxxx

Current working directory is : D:\Program Files\RACO\Aware v187
NVH file path is : D:\Program Files\RACO\Aware_v187\\data“catl.nvm
LOG file path is : D:\Program Files\RACO\iware_v187\\Log\catl.log
Firmvare Version: 1.87, AVARE.EXE version: 1.87

TECH NOTES-313

STEP #3 — Modify Device Settings in
Alarmware

Open Alarmware and go to Devices

via Configuration.

Once open, click the Modbus Port tab.
Configure the Modbus parameters beginning
with the Baud Rate. Select the speed best
suited for your application.

In this case, we have chosen the fastest available
at 38.4K baud. The default Stop bits is 1 and
Parity should is Even.

Next, select a Node address. Default is 1.

Do not check the “CTS always ON” box, as we do
not require handshaking in this setup.

STEP #4 — Modify Channel Settings in
Alarmware

Finally, we will configure the Channel Settings.
As shown at left, first select Configuration, then
select Channels.

Up to 256 remote channels are available
(i.e., 1-256), depending upon the Catalyst model
you choose.

For the purpose of illustration, we have selected
Channel Number 5. Next, we need to choose a
mode (i.e., either Discrete or Analog). This is
done via SNA.

Enter the SNA as described below and

then follow procedure to complete the
Channel Settings.
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TABLE #1

Register Catalyst

Address Description Size / Limitation SNA
OXXXX Coil number xxxx 1-bit 1*node*0xxxx
IXXXX Input number xxxx 1-bit 1*node*1xxxx
3XXXX Input register number xxxx 16-bit 1*node*3xxxx
4XXXX Output register number xxxx 16-bit 1*node*4xxxx
BXXXX Floating Point register 32-bit 1*node*5xxxx

Note: The 5x and 4x references share the same data space. That is, an address of the form
5nnnn takes the 32 bits beginning at location 4nnnn and extending through 4nnnn + 1.

These 32 bits are then interpreted as an IEEE floating point number.

Important: Catalyst Modbus SNA addresses begin with the number 1

Table #1 shows the Modbus data file convention within the Catalyst and the link to PLC via SNA (source net
address).

Important:

It is important to note that Output Register (4xxxx) and Holding Register (5xxxx) data types use the same data
area at the Catalyst end. The Holding Register (5xxxxx) uses two consecutive 16-bit addresses that are
interpreted as a 32-bit floating point number (i.e., 5xxxx & 5xxxx+1). Not unlike the Holding Register, the
Output Register (4xxxx) also reserves two consecutive 16-bit words, however the extended word is left blank.
Similarly, when addressing the input register (3xxxx), allow for two consecutive 16-bit words, keeping in mind
the extended word is reserved but not used. Hence, consecutive addressing of both Input and Output
Registers will appear as follows. For example, first Input Register address point 30001, second address point
30003, third address point 30005, etc. Also, the Micro800 follows the six-digit addressing scheme as
mentioned earlier, Table #1 shows a five-digit Modbus convention. Follow the five-digit format with the
Catalyst, as this will sync to the Micro800 Modbus standard, as per the example below.
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Constructing the SNA (Source Network Address)
The SNA is comprised of: Net / Node / Address.

Net: This is either a 0 or 1.
0 when using local physical 1/0
1 when using remote PLC I/O
Node: This is the node address of the PLC we wish to communicate with (in this tech note we have configured
our slave device to have a node address of 5).
Address: Points to the Modbus address mapped to the slave device.

The following two examples construct the SNA for both a discrete and analog address tag, as per file
assignment illustrated in this tech note.

Example #1
To configure the Boolean channel that links to the Boolean Tag on the Micro800 PLC, set the SNA as follows:
1*5*00001

Example #2

To configure the Integer channel that links to the Integer Tag on the Micro800 PLC, set the SNA as follows:
1*5*40001
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Debugging Global Variables via Connected Components Workbench

With the aid of the debugging tool, we can simulate actual process conditions. Debug mode gives us the
capability to modify the Modbus Tag values live in runtime.

STEP #1 — Connect the Catalyst to your PLC via the 515VAB-Catalyst or AB 1761-CBL-PMO02 cable.

I8 Connected Components Workbench

STEP #2 — We must first [ 5", " 0 I o il
be online with our project, Z ] E - x
in RUN mode and have T s B e Gt s e | s
executed a BUILD (i.e., =2 oo bt ule 2080-LC30-16QWEB W e E
compile) to be able to start - o
debugging. | o

= :»‘v DataTypes
Double-click the GlobV -
Variables Icon in the
Project Organizer tree. eeecgecreaey

B i

. . / Data Attribote
STEP #3 — Next, click Start Debugging. Mwon | swow _r T I —
- ) Program: = 8O0 Read %
= G wistean o pesd O
e Read Tmestamp of the beging of the cyde in
[ Pead Ketnel veriable bindng procucng error
STRING Read Rescurce name (max kengthe=255)
ew‘fm oIt fioad It scan courter
B TME Read. Currert cycle time
g e o fond Maamum cych tme rca fat 2art
_] Function Blocks. ot Read Nurmber of cycle averflows
st seat Rescurce exeasion mode.
BOOL FALSE Read - Remote status
umt o Resd Lt Suspend [0
800t FALSE Read. ~ Mafor Ervor Hated status
BoOL FALSE ead. ~ Aborting Cyde
T Read 3
T Read
It soxd
T Read
BOOL Readfwrke
8O0t Readfwite
B0 Roadivrre
800U Readfwrre
L=y Readiwree
8001 Readiwke
N Readfwike -
BOOL Roadfwike -
L) ReadfWrke - Kemel varisbie bindng consuming emor (cor
T™E Readfwree Programmed cycle tine
BoOL Readfwrke Exeoste ane cyde when applcation is in cyd
UDINT 2000 ReadiWrke ‘Software Watchdog
|

STEP #4 — As you will find (below), both the current Integer and Boolean Tag values are present. One can
easily modify these values. Simply click edit for the Logical Value of the Tag you wish to edit.

k5 (Running) - Connected Components Workbench

File Edit View Build Debug Tools Communications ‘Window Help

- % @9 -o-F-8|) %) | &R
ib b o@m |9 5E(E s x| B -G
Project Organizer -~ & X /MicrnsaD-VAR}im] +x B
Mame: CopyOftadbus l
| Attribute e
m Micro830
. _I0_EM_DI_07 BOOL - Read - |:
[4#--L ] programs _I0_EM_DI_08 BOOL - Read -
ﬁ Global Variables [0_EM DL 09 ook % = =
1 i Integer 31987 NjA -
— _I0_P2_AI_00 63093 63093
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k] (Running) - Connected Components Workbench I

File Edit View Build Debug Tools Communications Window Help

Hioh =22 R~ NI -&-8|)> % B R g
b ou @ | OE [ Hexﬂvi‘
Froject Organizer ~ 3 X ,,'Mi(ﬂ,gsn.ym;'m
Name: ModbusProject
HI Microg30 o v - A - - ot [ -
e _I0_EM_DI_06 BOOL v
[=]- L. programs _I0_EM_DI_07 BOOL
T - _I0_EM_DI_08 BOOL -
H ¥ untitledip _10.EM BOOL -
- Boolean v A BOOL - Readj\rite -
r Global Variables _10_P2_AT00 261 63261 umr - Read <
s _10_P2_AI01 20 20 umt - Read -
"l DetaTypes _I0_P2_AI02 21 21 umt - Read -
Y Funcion Bodss _10_P2_AL03 20 20 umt - Read -
e __SYSVA_ABORT_CYCLE NfA BOOL - FALSE Read -
__S¥YSVA_TCYCURRENT Té#Ds NjA TME - Read -
__SYSVA_CYCLECNT 22359134 WA DINT - Read -
__SYSVA_CCEXEC 73 BOOL  ~ Readfirite ~
__SY5VA_SCANCNT 22359178 A DINT - Read <
__5YSVA_KVBCERR 73 BOOL - Readfrite -
__SYSVA_KVEPERR. A BOOL - Read < i
__SY5VA_SUSPEND_ID 0 NjA umt - 0 Read -
__SYSVA_MAI_ERR_HALT A BOOL - FALSE Read -
__SYSVA_TCYMAXIMUM Té#ams NA TME - Read -
__SYSVA_TCYOVERFLOW 0 WA DINT - Read -
__SYSVA_TCYCYCTIME T#0s A TIME v Readfwrite -
__5¥5VA_REMOTE v A BOOL - FALSE Read -
__5¥5vA_RESMODE 3 73 SINT - Read -
__SYSVA_RESNAME CONTROLLERMI NjA STRING 2 Read ~
__SYSVA_TCYWDG 2000 (73 UDINT - 2000 Readjrte  ~
__SYSVA_CYCLEDATE T#thid4m2oms  N/A ME - Read - |
al | > | i ]

STEP #5 — At this point, you should be able to both READ and WRITE to your programmed tags.

Should your Catalyst be configured for call-outs, going online with your Micro800 PLC via Connected
Components Workbench software and Debugging Global Variables is an ideal means for simulating conditions
that will trigger alarms or messages.

This document is intended to provide general technical information on a particular subject or subjects and is not an exhaustive treatment of such subjects. Accordingly, the
information in this document is not intended to constitute application, design, software or other professional engineering advice or services. Before making any decision or taking
any action, which might affect your equipment, you should consult a qualified professional advisor.

RACO Manufacturing and Engineering does not warrant the completeness, timeliness or accuracy of any of the data contained in this document and may make changes thereto at
any time in its sole discretion without notice. Further, all information conveyed hereby is provided to users "as is.” In no event shall RACO Manufacturing be liable for any
damages of any kind, including direct, indirect, incidental, consequential, loss profit or damage, even if RACO Manufacturing have been advised on the possibility of such
damages.

RACO Manufacturing and Engineering disclaims all warranties whether expressed or implied in respect of the information (including software) provided hereby, including the
implied warranties of fitness for a particular purpose, merchantability, and non-infringement. Note that certain jurisdictions do not countenance the exclusion of implied
warranties; thus, this disclaimer may not apply to you.

Specifications subject to change without notice. Trade names are trademarks or registered trademarks of their respective companies.
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