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CONTROLLING MODBUS DEVICES FROM THE GPIB BUS

INTRODUCTION

ICS'sModel 4899, 4809 and 4819 GPIB-to-ModbusControl-
lerssimplify controlling M odbus devicesfrom the GPIB bus
by converting smple GPIB commands into Modbus RTU
packet messages. This application note describes how these
Controllers generate M odbus messages and how to use them
to control Modbus devices. Modbus control isdemonstrated
with an example GPIB-to-M odbus Temperature Control pro-
gram that uses a Watlow F4 to control temperatures. The
program is a Visual Basic program that runs in a PC with
Windows 95, 98 or 2000.

MODBUS PROTOCOL

Modicon Corporation, now AEG Schneider, created a serial
protocol known as Modbusfor controlling industrial process
control systems. The Modbus protocol is an extremely
reliable protocol for exchanging data in noisy industrial
applications. The Modbus protocol is a packet exchange
protocol where the controller receives a response to each
packet that it sends to a device. Each packet contains the
address of the controller that is to receive the information, a
command field that sayswhat to do with the datafieldsand a
CRC (Cyclic Redundancy Checksum) field that is used to
validate the packet. The Modbus protocol uses two coding
schemes, ASCIl or HEX characters. The HEX character
format is known as the RTU protocol and it is the protocol
supported by the 4809, 4819 and 4899 Controllers.

M odbus devices pass data and commands through address-
able registers. Each register has a different function as
defined by the device designer, i.e. temperature setpoint,
reading, alarm setting etc. The registers may be read only,
write only or read-write. Figure 1 shows an Modbus HEX
RTU message packet. The Addressand Command fieldsare
8-bits. The Register-Data fields hold multiple 16-bit words

Packet Format: |Addr | Cmd | Registers.... .data | CRC |

Figurel Modbus Packet

and contain the register address and data values. The data
fieldisasigned 16-bitword. The CRCfieldisa16-bit binary
word. The RTU message packet istransmitted as asynchro-
nous 8-bit serial characters with single start and stop bits.
Each character holds 8 bits or 2 HEX characters.

CONTROLLER OPERATION

The4809, 4819 and 4899 are | EEE 488.2 compatibledevices
that can control single or multiple Modbus slave devices.
They accept GPIB buscommandsthat are parsed and used to
either control the Controller or to create Modbus RTU pack-
etsthat aretransmitted serially totheModbusslavedevice(s).
The datatransmission can beto asingle Modbus device over
aRS-232 link or to multiple Modbus devices on an RS-485
network. The Controller's SCPI parser accepts |EEE-488.2
common commands, SCPI commands and Modbus com-
mands. The IEEE-488.2 and SCPI commands are used to
setup the Controller's Status Reporting Structureor to config-
ureits GPIB and Serial interfaces. Any commands that end
ina'? areaquery and the Controller responds by outputting
the requested parameter value on the GPI B busthe next time
it is addressed as atalker.

The GPIB Modbus commands specify the Modbus slave
device address, aread or write operation, a register number
and data or the number of registers to be read. When the
Controller receives a read (R) or write (W) command, it
convertsthe ASCI charactersinto HEX bytes, assemblesthe
packet, adds the checksum and transmits it serialy to the
Modbus device.
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If the packet is successfully received by the Modbus device,
the Modbusdevicewill generate aresponse packet that either
acknowledgesreceipt of the message or returnstherequested
data. The Controller receivestheresponse packet and checks
it for avalid checksumand byte count. If thepacketisavalid
response to aread command, the returned datais held in the
GPIB transmit buffer and outputted onto the GPIB bus the
next time the Controller is addressed to talk. If the packet is
a command acknowledgment message, there is no further
action. If the packet isinvalid or contains a Modbus Excep-
tion Error code, then the code is placed in the Modbus Err
Register and the ERR LED lights.

The Controller expectsto receive aresponse packet from the
Modbus device within a preset time period or it declares a
timeout error. The timeout period is programmable and is
factory set to 100 milliseconds. (Customer tests have shown
that 300 milliseconds is a better value for the Watlow F4
Controller.) If the received packet was not avalid packet, or
was an exception message, thenthe Controller setsthe appro-
priate bit(s) in the Questionable Register and puts a decimal
error value in the Modbus Error register. Both registers are
part of the Controller's IEEE-488.2 Status Reporting Struc-
ture. The Controller can be programmed to generate an SRQ
if an error occurs by setting the appropriate enable bitsin the
Status Reporting Structure. If an enabled error bit becomes
set, the register's summary signal cascades into the Status
Byte Register and generates a Service Request by asserting
the SRQ line. The SRQ line stays asserted until the unit is
serial polled or until the bits that caused the SRQ are reset.
(Refer to AB48-11 or to the 4899's Instruction Manual for a
description of the | EEE-488.2 Status Reporting Structureand
how to useit to generate SRQs.)

MODEL 4809 and 4899 DIFFERENCES

The 4809 and 4899 are functionally identical but physically
different units. The 4809 isaPC board assembly that can be
mountedinsideahost chassis. The4899ispackagedinICS's
small Minibox case and can be rack mounted or operated on
a benchtop.

MODEL 4819 DIFFERENCES

TheModel 4819isaPC board assembly that isintended to be
mounted to the rear panel of the host chassis so that its GPIB
connector can protrudethoughtherear panel. I1talsohasaRS-
232 interface connector that bringsthe serial Modbussignals
outtotherear panel. The4819'sinternal serial interfaceonly
has RS-232 signals soit can only drive one Modbus Control-
ler. Itsfirmware functions are the same as those in the 4899
and 4809 Controllers.
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MODBUS CONNECTIONS

The 4809/4819/4899's RS-232 interface connectsto asingle
dlave device over distances of lessthan 100 feet. The 4809
and 4899'sRS-422/RS-485 interfacecan drivemultipleslave
devices at distances up to 1200 feet. Terminating networks
with pullup and pulldown resistorsarerequired on RS-422 or
RS-485 networks that use tristated transmitters. The 4809/
4819/4899 Instruction Manual shows how to connect the
GPIB-to-Modbus Controllers to various Modbus devices.

OVERALL SYSTEM

Figure 2 showsatypical system configuration. The PCisthe
system controller and withaGPIB controller cardinstalledin
it. A standard GPIB cable connectsthe PC to the 4899 GPIB-
to-ModbuslInterface. (It could alsobeaM odel 4809 or a4819
GPIB-to-Modbus I nterface.) The 4899's RS-232 serial inter-
face is connected to a Watlow F4 Controller as shown in
Figure 9.
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Figure2 System Configuration

MODBUS COMMAND SET

Although the 4809, 4819 and 4899 are | EEE-488.2 compat-
ible devices and incorporate a SCPI parser for their own
functions, they have a very simple set of commands for
controlling Modbusdevices. (SeeTable1onpage3.) The'C
command sets the Modbus device address for addressing
multiple devices on the serial network. The 'R’ command
readsaModbusregister. The'W' command writesavalueto
aModbusregister. Theregister numbersand functionscome
from the Modbus device's manual. Some examples for the
Watlow F4 Controller are:

C1 'sets 4899 to address Modbus device #1
R 0,1 'reads model # at register 0

R 100,1 'reads current input value #1

W 300,125 ‘'sets setpoint #1 to 125 °C
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TABLE 1

MODBUS COMMANDS

Syntax

Default

Meaning

C addr

L[?] w

R[7] reg, num

W reg, w

WB reg, num,

D time

D?

E?

1

w(0).w(n)

100

Modbus Address Command. Sets Modbus
slave device address for subseguent com-
mands. Value for addr is 1 to 255.

Loopback Command. Writesa16-bit word,
w, out to a Modbus device and returns a
single response word to the GPIB bus. The
questionmark isoptional. VaueforwisOto
65535.

Read Register Command. Reads one or
multiple Modbus device registers. User
specifies starting register reg and number of
registers to be read num. The [?7] is an op-
tional symbol so programs like ICS's
GPIBKybd program can recognize the
comand as a query and automatically read
theresponse. Valuesfor reg are 0to 32767.
Vaues for numare 1 to 64. Responses are
returned as 16-bit decima or HEX values
separated by commas. Output format se-
lected with the Format command. i.e.

R? 0,1 reads Watlow Model Number. Re-
sponse is 5270 for Watlow Model F4

R?0,3 reads three successive registers. Re-
sponse is 5270,0,123 for the Watlow F4
Controller.

Write Register Command. Writes a 16-bit
value, w to asingle Modbus device register,
reg. Valuesfor reg are 0to 32767. Values
for ware 0to 65535. Anexampleis:

W 100, 55 writes the decimal value 55 to
register 100.

Write Block Command. Writes
multiple 16-bit words, w(i) tomultipleregis-
ters. Starting register, reg.  Number, num
specifies how many words are to be written.
Values for reg are 0 to 32767. Values for
numare1to64. Valuesfor ware0to 65535.

Timeout Command. Sets timeout value of
M odbus response message in milliseconds.
Timeout isthe total time for the message to
be received by the 4899 or 4809. Valuefor
timeis1to 65,535 milliseconds. Defaultis
100.

Queries the current timeout setting.

Read Error Command. Readsand clearsthe
ModbusError Register and bit 6 inthe Event
Status Register. Returnsaerror code whose
valueis0to 255. Error values are:

No errors present

Exception Code 1

Exception Code 2

Exception Code 3

CRC Error

Timeout Error indicatesno char-
actersreceived

Partial or corrupted message
nn is number of received bytes.

2nn
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VISUAL BASIC EXAMPLE SOFTWARE

I CS has devel oped an example Visual Basic program called
TempCitlr, that shows how a 4809, 4819 or a 4899 GPIB-to-
Modbus Interface can be used to control a Watlow F4 Tem-
perature Controller. Itsroutinescan beeasily incorporatedin
a final application program. The program is written in
Microsoft Visual Basic version 5 and can be run by anyone
with Visual Basic versions 5 or 6. Although the program
description describes how the program works with ICS's
Model 4899, it works the same with ICS's 4809 or 4819
Interface cards. The program uses the National Instruments
command set and requires an ICS, ComputerBoards or Na-
tional Instruments GPIB Controller card installed in the PC.

The program has three forms; a Main Form, a GPIB Com-
mands and Setup Form and a Profile Generator Form. The
Main Form contains controls that send commands to the
GPIB interface to control the Modbus device, display its
responses, set static temperatures and run temperature pro-
files. Figure3showstheMain Formwhentheprogramisfirst
started. The GPIB Commands Form contains controls that
guery and set the 4809/4819/4899's GPIB address, its 488.2
Status Reporting Structure and its seria interface. The
Profile Generator Form has controls that create temperature
controlling profiles with ramps and soak times.
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Figure3 TempCtlr Main Form
Table 1 Notes:

1. All values arein decimal. To enter HEX values, use #h value.
2. Response parameter format set by SCPI FORMat command.
3. Negative values start with aminus '-' sign.

4., Separate multiple values by a comma.
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RUNNING THE PROGRAM

Torunthe TempCitlr program, click on TempCtlr.exe. When
the Main Form appears, click the Initialize Button which
initializes the GPIB Controller Card in the PC, checks for a
4809/4819/4899 type I nterface, checksfor presenceof the F4
Controller and then enables the other controls. An error
message is displayed if the F4 Controller is not found.

If thisisyour first timeinthe program, or if the 4899 is set to
an address other than 4, click on the GPIB Commands and
Setting Button to setup the 4899.

GPIB COMMANDSAND SETUP FORM

The GPIB Commands Form contains controlsthat query and
set the 4899's GPIB address, itsserial interface, and its488.2
Status Reporting Structure. I the 4899 is not responding,
change the address in the GPIB Address box to match the
4899'scurrent settingand click Set. (Thischangestheaddress
used by the program, not the 4899's actual GPIB address.)
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Figure4 GPIB Commandsand Setup Form with IDN
M essage Response

If the serial baud rate needs to be changed, click the correct
baud rate button and then the Set button. Leave RS485
disabled when using RS-232 signals. Enable R$485 when
controlling multiple F4s on an RS-485 network. RS-485
changeswill not take affect until the interface sends the next
serial message.

Click the IDN? button to confirm that you have GPIB com-
munication with the 4899. Click ESE? to confirm that bit 6
intheESE register isenabled. Theresponseisadecimal value
equal tothe sum of the binary weightsof theenabled bits. (Bit
6 has a decimal value of 64 and needs to be on to activate
automatic Modbus Error warning on the Main Form. Other
bits may also be enabled) If not, use the ESE Setting box to
enable bit 6. Refer to Section 3 of the 4899's Instruction
Manual for more information about the other 488.2 controls
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used on the GPIB Commands and Setup Form. When done,
set PSC to 0to savethe SRE and ESE settings. Usethe* SAV
control if you want to save any other parameters. Click the
Return to the Main Form button to exit the form.

OntheMain Form, verify that the Current Address box value
matches the address of your Modbus device. (Watlow F4s
default to address 1). If not, change the address and click the
Set Modbus Address control to enabletheremaining Modbus
controls.

The Modbus Device Queries box has controls that generate
preprogrammed queriestotheM odbusdevice. Click on Read
Model (Number) to verify communicationwith your Modbus
device. Read Model reads register #0 and displaysthe result
in the Command Response text box. Figure 5 shows the
response (5270 ASCII) from aWatlow Model F4 controller.
The other controls, Read S/N, Read Soft(ware), Read
Rev(ision) and Read Date query the remaining F4 identifica-
tion registers (registers 1 thru 5). Change the Msg Format
setting from ASCII to HEX to seethe differencein the query
response values. This control also affects the output data so
leave it in ASCII when done unless you want to send and
receive HEX values.

= Mnin Foim [ 0] =]
CHPIE no ModBas T Comoello
Foor SEIPS W14 prad JESS Do wbalaes
My Al s
randio e Sl Coa e
! | LN 400 F Cammiedn
| [=F8 wrad DiEmEgE
by e Llrvace dlunrss
Foiied Fingd| Amad) Poesd Pesd Ased | Foed Hiasl Fasad
ardid Sin Sk [P Das En Temp SEF (8]
Eadhas Coremands
Asswrable Qaip? Gomre o) o Fress Boed
g F sl Command Fagd  Mavba) ol segpsbers
B F Faad | | Gand e
™ Hum ™ Wl
il Pl Moaandd - 3T
B Corerans
Sl i | o DaaF | O [T+ g
Paimmss | D S| Geii Twnp Tiwar
Fighls Carvinnd s
[ Siep Nelss Craite i
Frofie | Puils Frodfies Froiils

Figure5 Main Form with F4 Model Number

The Modbus Commands box |ets you generate M odbus read
or write commands for any Modbus device. To read a
register, click the Read Option Button. Thissetsup the Reg#
and Number-of-Register boxes. Enter the number of the
register to be read in the Reg# Box. Enter the number of
registersto be read in the Number-of-Registers Box. If you
make amistake, usethe Clear Entry or the cursor to clear out
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the boxes. Click the Send Command button to send the read
message to the Modbus device. The response will appear in
the Command Response box.

Towritetoaregister, click theWrite Option Button. Enter the
number of the first register to be written to in the Reg# Box.
Enter the data in the Output Data Box. When writing to
multiple registers, separate the values with acomma. Click
Send Command to send the write message to the Modbus
device.

If aRead ERR Reg flag appears, the 4899 detected aM odbus
error. Click the Read Err button to read the 4899's Modbus
Error Register. If thevalueisO0, the 4899 may have detected
acommand or user error. Use the Read ESR control to read
the4899'sESRregister. RefertoFigure3-1inthe4809/4819/
4899 Instruction Manual to determine the cause of the error.
Figure 6 shows the Modbus Error Register message after
writing an out-of -range value to register 4003 in the Watlow
F4 Controller.

e b Form =1
ORI no Modles Tams Comalle
P SEIP, 14 el AESS Cosboilaes
s A
i el [T Y S o e
! | LEn 400 ¥ Cammiaredn
| B wird SiEma g
teba ey Llrvon dlumrems
P el Hesadl| Poad Pesd Fesd & HAsad Pasad Hesigl Fasad
‘wrrded SN Sak Res | Dimis En Temp | SEiF ESR
llarhas Cormman sy
Asnwrably Owips! Gorrsers) ond Fress Boed
e Frormal Command Fagd (e el
= aELN I Gand n:l-l
™ Hisem T Wevia -
. M dlvas F b i Fagpihni = 1
Ll Nanpoeres Favangbre Cads #1
Flhr Lormrsan s
e i | o g Om Sep Diea Hep
Primm##E | [y £ | S | Geiin T | Tawas
Figkle Cuvands
P Siep Neee Crane Emi
Frodie | Paaiils P Frafibs

Figure6 Main Form with Modbus Error Register
Response
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SETTING STATIC TEMPERATURE SETPOINTS

The Static Commandsbox contains control sthat set tempera-
ture setpoints and display the current temperature and time
readings. To verify thetemperature control functions, the F4
was connected to a AC relay which powered alamp that was
used to heat a small Temperature Chamber. A type K
thermocouple was used to sense the chamber temperature.
Figure 9 shows the F4 test setup.

Before setting static setpoints, click the Set Static Parameters
button to configure the F4 for static setpoints. The TempCilr
program sets F4 contacts 1A for heating and contacts 1B for
cooling. To enter asetpoint, select thetemperature units, put
a value in the box and click the Set SetPt control. If you
entered avalue greater than the current temperature reading,
contacts 1A should close and the F4's 1A LED should light.
If you entered a value less than the current temperature
reading, contacts 1B should closeandthe F4's 1B LED should
light. Use an ohmmeter or atest lamp to test the contacts.
Clicking the Disp Temp and Disp Time controls enable the
Visual Basic's timer function to read temperature and time
from the F4 once a second. Figure 7 shows the Main Form
with the Setpoint at 40 °C and the Temperature and Time
displays enabled.

= bmin Farm Hi= E
OFIL 5o Moilflas Teso Costiolles
For AEDS, 314 ped ABSS Coviodbars
ety Aaldnees
rinakoe Gl Carrmaredn
1 | Pt 1] A58} Do mnica
| [:[7] and SErinege
SR L PO e
o sl Aend| Feamdl| Pead| Pesd| Feesd (LT Fueed FEed
il Sik Es | A | Dimis En Temp | Sad SR
larhas Cormean iy
Apgrbly Chfped Coresed ol s el
bl Frreal Cormwend Basgd Plowbss of regrphess
A aBN ¥ Pasad Snd Clanr
™ Hium e
Carwnorsd Faspoyss |CEFmE 1 &80 40
Hioar Cormesnds
S Sl | Tl I Sap Diap r i@
PrimmsEm | o ﬂ ! S | Gei | - Temp | s Tawe
Fighle Cuvds
Par Siap Delars [T TS i
Frodile | Pealila Frofils Frofils

Figure7 Main Form with a Static Setpoint and Tem-
peratur e Display

Y ou can stop the static set point operation either by clicking
the Stop SetPt control or by entering OFF in the temperature
box and clicking the Set SetPt control.
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Generating a Profile

The Profile Controlsbox on the Main Form contains controls
to create, run or del ete temperature profiles. Click the Create
Profile button to bring up the Profile Generator form shown
in Figure 8.

To createaprofile, enter an unused profile number in the box
(startwithnumber 1) and click Set Profile. 1f the F4 responds
that thisisavalid unused profile number, the Step Generator
box controlsareenabled. If not, goback totheMain Formand
delete ALL profilesby entering ALL intotheprofilestext box
and clicking Delete.

The Step Choice coding inthe TempCtlr program followsthe
Watlow suggested flowchart for programming aprofile. The
example program implements the Autostart, Time Ramp,
Ramp Rate, Soak and End steps. The user can add the Jump
stepif it is needed in his application.

Tostart aprofile, you canuseeither Autostart which startsthe
profile at a preset time of day (like an alarm clock) or Time.
Time is redly the Time Ramp function but it will do an
immediate start profile step when programmed for a short
period of time. The TempCltr program defaults to 10 sec-
onds.

ClicktheTimeoptionto createthefirst step. Thisdisplaysthe
Start Time boxes. Leave the start time at 00:00:10 for an
immediate start or enter ashort delay time. Click Set. Enter
the current temperaturein the Temperature text box and click
Set Temp to completestep 1. Thisenablesthe Rate and Soak
steps. Each subsequent step increments the Step number in
the Step Number box.

For atemperaturerampyou canuseeither aTimeor Ratestep.
Timeworks as described above where you enter aramp time
and ending temperature. Follow the above instructions but
enter areal ramptimeand anendingtemperature. Click either
the Ramp or Soak optionsto add morestepstotheprofile. For
aRate Ramp step, enter the Ramp ratein degrees/minute* 10.
(e.g. Enter 50for 5 degrees per minute). Click Set. Enter the
end temperature value and click Set Temp. Figure 8 shows
the Profile generator form making a 5 degree/minute Rate
ramp.

For a Soak step, enter the Soak Time and click Set.

To end the profile, click End which makes the last step and
savestheprofile. Returntothe Main Formto runthe Profile.
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Figure8 Profile Generator Form making a Ramp
Running the Profile

OntheMain Form, enter the profilenumber inthe profiletext
box and click Run Profileto start the profile. The profilecan
be stopped by clicking the Stop Profile control. To deletea
profile, enter the profile number in the profile text box and
click Delete. Click Confirm to finish the delete process. If
thingsget too mixed up, enter ALL inthe profiletext box and
click Delete to erase al profiles.

VISUAL BASIC TempCtlr PROJECT

Visual Basic programs are referred to as projects. The
TempCitlr project contains three .frm files plus the three .bas
files: Icsvb.bas, GPIB-32.basand Modulel.bas. Thefrmfiles
contai nthecontrol definitionsand codeto executethe control
functions. The GPIB-32.bas file contains the GPIB con-
stants, variables and function declarations for the calls to
ICS's GPIB Controller cards. The lcsvb.bas file contains
common program variables and the gpiberr subroutine. The
Modulel.bas file contains some program specific variables.

The source code for the TempCtlr program can be down-
loaded from ICS's website as TempCtlr_zip.exe. Load the
program into atemporary directory and unzipit to extract the
TempCtlr files. The TempCtlr.exe file is an executable
version of the TempCtlr programthat runswith 1CS, Comput-
erBoards or National Instruments GPIB Controller Cards.

To adapt the TempCtlr program to a GPIB card with another
command set, you have to replace the GPIB-32.bas file with
the one for the other card. Y ou will aso have to change the
callsinthe.frmfilestothoseused by thenew GPIB Controller
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Figure9 TempCtlr Program Test Connections

Card. Thisisfairly ssmpletodo sincemost of thecallsareto
the SendCmd and ReceiveResp subroutines in the
Modulel.basfile. After changing these two subroutines, all
you haveto doisto correct theinitialization commandsinthe
Main Form and the 488.2 commands in the 488.2 Form.
Follow the instructions from your GPIB Card manufacturer
when preparing Visua Basic programs for your card.

WRITING THE APPLICATION PROGRAM

The following suggestions apply to an application program
for the 4809, 4819 or 4899 GPIB-to-M odbus|nterfaces. The
initialization routine should set all of the fixed parameters
such as timeouts, format, ESE settings, Modbus device ad-
dressetc. and verify presence of all devices. When some of
the Send and Receive commandsare executed in theexample
program, the error variable is tested after the command to
check for errors. This only assures the command was cor-
rectly executed. 1t doesnot mean that the 4809/4819/4899 or
the Modbus device liked the command or executed it. Add
additional teststoread theM odbusError Register inthe4809/
4819/4899 or check the 4809/4819/4899's ESR register to
determineif it or the Modbus device had a problem with the
command. One method of doing this is to enable SRQ
generation when an error occurs and then check the SRQ line
after each command. It will be asserted if the 4899/4809/
4819 detected aModbuserror. To reduceyour coding effort,
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the SRQ and M odbus error tests can be put into the command
subroutinesin Modulel.bas.

Next set the Modbus device address to match the address of
the actual Modbus device. If you have only one device, you
will not need atext box to enter the address. The 4809/4819/
4899 defaultstoaval ueof 1 whichshould matchtheWatlow's
F4 default value. If you have multiple Modbus devices, the
cmdChgAddr routine can serve as an address example. In
either case, the C command and M odbus device addresshave
to be sent to the 4809/4819/4899 before executing aread or
write command. Y ou can skip thisstep if you usethe default
address of 1 or have saved the Modbus address in the 4809/
4819/4899's memory.

The cmdRdModel or cmdSend routines show how to read or
write to a Modbus device register. Be sure the 4809/4819/
4899's format is set correctly before executing the R or W
commands. The recommendation isto put aformat setting
command in the initialization procedure after reading the
unit'sIDN message. Read commands should provide ashort
delay beforeaddressing the 4809, 4819 or 4899totalk to give
the Modbus device time to receive the message and respond
to it.

When setting theM odbustimeout, check your Modbusdevice's
manual for itsexpected responsetimesand set thetimeout for
the worst case time plus 2 milliseconds per character in the
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longest message packet. Add a safety margin of 30 to 50
milliseconds. The 4809/4819/4899s default to 100 millisec-
onds. Someusershavereported that 300 msisamorereliable
timeout value for the Watlow F4 Controller.

The Set Static Setpoint andthe Profilegenerating routinescan
beincorporated directly into your test program. Theexample
used the simple ON-OFF control option asit was the easiest
to implement with the lamp heat source. However in areal
system, the user may want to use one of the more sophisti-
cated PID functions.
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SUMMARY

Thisapplication note hasshown how |CS'sModel 4809, 4819
and 4899 GPIB-to-Modbus Controllers are used to control
Modbus slave devices over a seria link. This note also
describes an example Visual Basic program that can be used
with a Watlow F4 to control process temperatures. While
Watlow's new F4 series Process Controller was used as the
M odbus device to devel op the program, most of the program
anditsconceptsshouldwork with other Modbusdevices. The
example program can also be used as a starting point for the
user's own temperature control program. The Visual Basic
source files and an executable copy of the program can be
downloaded from ICS's website at http://www.icselect.com
asasdf exploding zip file.
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