4894A-7/4804A-7 Addendum

A.1 INTRODUCTION

ThisAddendum providesadditional information about the 4804A-7 andthe
4894A-7 when used as a GPIB to ANSI X3.28 Serid Interface and the
operation of special programs F30145 and F30146. This Addendum
describes the F30145 program changes for the 4804A-7. All comments
apply to the 4894A-7 with program F30146 unless otherwise noted.

Refer tothe4894A/4804A | nstruction M anual for GPIB or serial connections,
for 488.2 commands and for general information about either unit.

A.2  GENERAL

The F30145 Program enables the 4804A to operate as an |EEE-488.2
Interfacefor ANSI X3.28 devicesand to perform the GPIB to ANSI X3.28
protocol conversion. The ANSI X3.28 protocol is typically used by
temperature controllers with serial interfaces to control the operation of
temperature chambers and similar equipment. The F30146 program
performs the same function in the 4894A.

When the F30145 program is installed, the 4804A responds to the *IDN?
guery with the Model number "4804A-7 F30145". The 4894A with
program F30146 responds with the Model number "4894A-7 F30146".

The F30145 program does not use the escape sequence described in the
4894A/4804A Manual toswitchtotheCommand sub-modeor " SY ST:OPER
DATA" to switch to the Data sub-mode. Thereis no sub-mode switching
as the command parser is active at all times with programs F30145 and

F30146.
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The 4804A-7 with program F30145 responds to three types of commands:
|EEE-488.2 Common Commands, SCPI commands and simplified ANSI
commands that are passed through to the Temperature controller. The
IEEE-488.2 Common Commands are listed in Table 3-1 in the 4894A
Manual. The F30145/F30146 SCPI Commandsarelisted in Table2 of this
Addendum. TheANSI Commandsarelistedinyour temperature Controller
Manual.
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A.3 TEMPERATURE CONTROLLER CONNECTIONS

Thefollowing diagrams show the 4804A-7's RS-232 connectionsto two of
themore popul ar temperature controllersthat usethe ANSI X 3.28 protocol.
Figure 1 shows the connectionsto aLunaire (Tenny) Versatenn. Figure 2
shows the connections to a Watlow 942 Temperature Controller. Refer to
Section 2 of the 4894A/4804A Instruction Manual for more information
about the 4804A and 4894A serial interfaces.

The RS-232 connections shown in Figures 1 and 2 are recommended for
both temperature controllersastheir RS-232 interfaces can operatereliably
at a9600 baud rate. TheRS-422 connection should belimitedto 1200 baud..

A4 ANSI X3.28 PROTOCOL

The4804A-7 respondstoall ANSI messagesfromthe GPIB buswithavalue
or statusresponse. The user must read the 4804A-7 after each message or
else a Query error will result when the 4804A-7 is next addressed as a
listener. If the 4804A did not receive aresponse from the ANSI device or
if the response was not the expected response, the 4804A-7 will respond
with an error message when addressed to talk. The ANSI Error messages
arelistedin Table 1.

TABLE 1 ANSI Error Messages

Message Error

Error-TMO Message not received before the internal
timeout period ended.

Error-No STX Expected STX character not received at
start of message.

Error-No ETX Expected ETX character not received at end
of message.

Error-undefined resp Response from serial device not recognized.

A-3



TABLE 2 SCPI Command Tree

Keyword Parameter Form Notes
SYSTem
:COMMunicate
:SERial
[ :RECeive]
:BAUD <numeric value> [1200]
:PARity EVEN | ODD | NONE [ODD]
BITS <numeric value> [7]
:SBITs <numeric value> [1]
:RS485 0|1 or OFF | ON [0]
:TIMEout 0| 65535 [250]
:UPdate
:GPIB
:ADDRess <numeric value> [4]
‘EXTernal 0|1 or OFF | ON [0]
:ERRor? (O, "no error")
VERSion? (1995.0)
CALibrate
:IDN string
:DATE mm/dd/yy or mm/dd/yyyy
:DEFault
:LOCK 0|1 or OFF | ON [O]

Note: Values in brackets [ ] are factory default settings

A5 LED CHANGES

The function of two LEDs changes when Program F30145 or F30146 is

installed.

BUSY becomes SRQ and is on when SRQ is asserted

FULL becomes ERR and is on whenever the following bits in the ESR

Register are set.

Bit 2 - Query Error

Bit 4 - Execution Error
Bit 5 - Command Error

Queryingthe ESR Register with* ESR?or sending * CL Swill clear thebits.
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A.6  OPERATION

The following paragraphs describe how to setup and use the 4804A-7 to
initialize the ANSI device (temperature controller) and how to send
messages and queriesto the ANSI device. This Addendum isnot meant as
amanual on how to use your ANSI device. After you have finished these
steps, consult the ANSI device (temperature controller) manual or the
equipment supplier for the proper way to use the chamber and for its
command syntax.

A.6.1 4804A-7 Configuration Commands

The4804A-7 respondsthe SCPI commands shown in Table 2 to changeits
GPIB and serial settings. SCPI commands are abranch type structure that
starts at the root word and branches out to the command word.

i.e. SYST:COMM:SER:BAUD 9600 or
SYST:COMM:GPIB:ADDR 7

A parameter like 9600 is separated by aspacefrom thelast command word.
To query asetting, add aquestion mark to the end of the command without
the space.

i.e. SYST:COMM:SER:BAUD? or
SYST:COMM:GPIB:ADDR?

When changing the 4804A-7's settings, any new values must be saved with
the *SAV 0 command before restarting or powering the unit off, else they
will belost. Notethat serial changes only take placeif the unit is powered
off and back on or when the unit is given the UPdate command. GPIB
Addresschangestakepl aceimmediatel y and you must changethe GPI Bkybd
tothenew addressto send the* SAV 0 command. The CAL:DEF command
can be used to return all settingsto the factory default values. Refer to the
4894A/4804A Instruction Manual for information about the 488.2
Commands and the 4804A-7's |EEE 488.2 Status Reporting Structure.

A.6.2 Verifying GPIB Communication
Useaninteractive GPIB control program like |ICS's GPIBkybd program to

communicate with the 4804A-7. |CS's GPIBkybd program workswith all
National Instrument, most ICS and all Measurement Computing GPIB
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Controllers. You can download the latest GPIBkybd program from ICS's
website at http://www.icselect.com. From the Support menu, select the
GPIB Drivers page and scroll down to the GPIBkybd program.

Send the 4804A-7 the*IDN? query. It will respond with an IDN message.
ICS'sfactory messageis 'ICS Electronics, 4804A-7 F30145, SIN 411123,
rev 04-11-11'. The unit may also respond with an IDN message that was
programmed into it by the Temperature Chamber manufacturer which is
also okay. Just be sure that the IDN message is a good readable message
without odd graphic characters.

A.6.3 4804A-7 and ANSI Device Setup

The 4804A-7 (or 4894A-7) and the ANSI Device must be set to the same
serial settingsfor successful serial communication. Usethe SCPI commands
inTable2toquery or changethe4804A-7'sserial setup. | CS'srecommended
valuesfor RS-232 connectionsis9600 baud, 8 databits, no parity and 1 stop
bit. 19,200 baud aso works with RS-232 connections. For RS-422
connections, reduce the baud rate to 1200 baud. Set the Serial Timeout
value to 300 milliseconds. The R$485 parameter can be 0 or 1.

ANSI devices like temperature controllers have their serial settings set
either on thefront panel or by rocker switcheson therear of theunit. Refer
to the ANSI device's manual for directions on verifying or changing its
serial settings. Also verify its ANSI Device ID number. Thisistypically
Oor 1

A.6.4 ANSI Devicelnitialization

The ANSI device(s) should be initialized at power turn-on or when a
communication error occurs by sending the 4804A-7 the GPIB Selected
DeviceClear Command. The4804A-7thensendstheserial <DLE><EOT>
characterstothe ANSI device. <> definesanon-printable ASCI| character.
There is no GPIB response to the Selected Device Clear command.

A Selected DeviceClearisaDevice Clear command that issent to aspecific

GPIB device. Device Clear isa GPIB command and is not sent as an
ASCII character string.
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On the GPIBkyhd, a Selected Device Clear is sent by pressing the Device
Clear button in the 488.1 Command box. If you want to send a Selected
Device Clear from your program, use the DevClear command. DevClear
isaNational I nstruments, | CSand M easurement Computing 488.2 command.
If you are using another GPIB Controller, check its User Manual for the
equivalent command.

A.6.5 Establishingthe ANSI Communication Link

Next, acommunication link must be established to the ANSI device before
other commands or queries can be sent to it. The communicationslink is
established by sending the ANSI Device ID number to the 4804A-7. See
paragraphA.6.2. The4804A-7 sendsthenumber plusthe<ENQ> character
to the ANSI Device to open the communication link. If the link was
successfully opened, the 4804A-7 responds with the number plus'ACK" .
If the link was not established, the reply is athe number plus 'NAK' or an
error message. If multiple ANSI devices are on the same serid link, a
communication link will have to be opened to a specific device before
commands can beset toit or when switching devices. A GPIB exampleis:

GPIB Ctlr sends 0o<nl>
4804A-7 responds OACK<nl>

<nl>isthenewlinemessageterminator andisnormally alinefeed character.
(It can also be EOI asserted on thelast character or acombination of both.)
ICS's GPIBkyhd program automatically adds the <nl> character to any
message sent out on the GPIB bus. It also strips off any received linefeeds
unless the show all characters box is checked.

A.6.6 ANSI Command Example

To set aparameter in the ANSI device, send the device's command string
tothe 4804A-7. The 4804A-7 will reply withan"ACK if thecommand was
accepted. If the command was not accepted, the reply will bean "NAK' or
anerror message. A common temperature setting commandis"=SP1". "=
SP1 100" sets atemperature of 100. A GPIB exampleis:

GPIB Ctlr sends =<space>SPl<space>100<n|>
4804A-7 responds ACK<nl>
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A.6.7 ANSI Query Example

To query the ANSI device, send the device's query string to the 4804A-7.
The 4804A-7 will reply with the value if the query was successful. If the
query failed, thereply will beaNAK or anerror message. Common queries
are"?C1" and"? SP1". GPIB examples are:

GPIB Ctlr sends ?<space>Cl<nl>
4804A-7 responds 210<cr><nl>

GPIB Ctlr sends ?<space>SPl1<nl>
4804A-7 responds 100<cr><nl>
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