F

YTELD core

2555 Baird rd
Penfield, NY, 14526

CONTROL MANUAL

| EEE488 (GPIB)
RS232 SERIAL
LAN INTERFACE

Thisinformation isproprietary to CYTEC Corp., and isnot to be used, caused to be used,
reproduced, published or otherwise used/or disclosed in any way that might be detrimental
or compromisingto CYTEC Corp.



CONTENTS

6.0 RS232/IEEE488 CONTROL MODULE

6.1 RS232 INTERFACE

6.3 IEEE488 INTERFACE

6.4 COMMAND LINE/COMPLETION

6.5 MATRIX COMMANDS

6.6 RS232 SPECIFIC MATRIX COMMANDS

6.7 MATRIX PROGRAMMING/SETUP, PCOMMAND
6.8 MATRIX COMMAND SUMMARY

6.9 DEFAULT CONFIGURATION SETTINGS

6.10 LCD MANUAL CONTROL



6.0 RS232/IEEE488 CONTROL MODULE

General

CYTEC'sRS232/IEEE488 Control Module, Drwg. #6-013-3 (SHTS. 1& 2), isdesigned to control general
purposeswitching systems. Threeformsof control areavailableonthemodule: Manual Control, RS232 and
|IEEE488. All threeinterfaces may be active and used simultaneously.

The control module al so contains a non-volatile memory allowing the system to be configured for various
matrix addressing combinationsand remember that configuration. Interface controlsfor IEEE 488, Baudrate,
answerback, echo, verboseand SRQ areal so saved inthismemory all owing thesefunctionsto be set-up once
and restore those functions every time the power is turned on.

Control Module Styles
Interface options: RS232, |EEE488 and Manual Control must be specified when purchasing the switch system
to alow for proper mounting and cabling of hardware and connectors.

The following control modules are described in this manual:

|F-3 RS232 Control Module
RS232 contral.

|F-4 |EEE488 Talk/Listen Module
|EEEA88 Talk/Listen control.

| F-5 | EEE488/RS232 M odule
Includes both |EEE488 and RS232 control.



6.1 RS232INTERFACE

Signal Connections

Thecontrol moduleisset-up at thefactory to operate as Data Communi cations Equipment (DCE) per the EIA
RS232D Standard. Inthisconfigurationthemoduletransmitson pin 3andreceivesonpin2. Pin4isrequired
tobehighfor thecontrol moduleto transmit and pin 5isoutput high by the control moduletoindicateaready
for datastateand low when busy. Jumpersonthemoduleallow for reversing thefunctionsof thesepins(2-3,
4-5) and operating as Data Terminal Equipment (DTE).

Pin  Signa Function
1 GND Ground.
2 TxD Datain to Control Module.
3 RxD Data out of Control Module.
4 RTS Control Mod. requires +V to transmit.
5 CTS Control Mod. provides +V when ready.
6 DSR Control Mod. provides +V.
7 Common Signal Ground.
8 RLD Control Mod. provides +V.

The mating connector istype DB25S.

I/O Configuration
To configurethe control modul e as Data Communi cations Equipment (DCE) thetop two pinjumpersshould
beinthelower (closest to the card edge) position and the lower two jumpers should bein the upper position.

ToconfigureasDataTerminal Equipment (DTE) thetop two pinjumpersshould beintheupper positionand
the lower two in the bottom position. Thiswill reverse the functions of pins 2 and 3, and 4 and 5.

Baud Rate
Baud rateis set at the factory at 9600 Baud. Changeisunder software control and the control module must
be connected to a serial interface to effect the change.

Baud 110 300 600 1200 2400 4800 9600 19200 38400
0 1 2 3 4 5 6 7 8

Command: "R baud handshake 73"
"R6073" factory default.

If the Baud rateisinadvertently set to an unknown rate the default value may berestored. Seethe sectionon
Setting Defaults for procedure.



6.1 RS232INTERFACE (Cont'd)

CTS/RTSHandshake

The Clear to Send, CTS, and Request To Send, RTS, functions may be modified by the'R' command. The
second entry of this command determinesthe operational status of thesetwo lines. Theleast significant bit
controlsRTSand thenext toleast significant bit controlsCTS. A binary 1inthose positionsdisablesnormal
operation of that line.

Entry Function
0 RTS(busy) and CTS(send) active
1 CTS(send) active, RTS always high.
2 RTS(busy) active, CTS ignored.
3 RTS aways high, CTS ignored.

Command: "R baud handshake 73"
"R6073" factory default.

Stop Bitg/Parity

TheMatrix alwaystransmits eight data bits and two stop bits, with the eighth bit sent asa Space. Reception
isset for eight bitsand one or two stop bits, the eighth bitisignored. These valuesarefixed and may not be
changed.



6.3 |EEE488INTERFACE

Signal Connections
Per |EEE Std. 488.1-1987 specification.

Talk/Listen Address

Thetalk and listen addresses are the same and set by the five position DIP switch near the top edge of the
control module. Settingisin binary, switch one being theleast significant bit and five the most significant.
Setting a switch to the on or closed position will indicate azero valuefor that position. The factory default
addressis 7, switches 1, 2, 3 OFF, 4, 5 ON. With this setting the listen address signified by the apostrophe
character () and the talk addressis signified by a'G' character.

Device Subsets
The following list summarizes the device subsets implemented by the control module:

SH1 - Source Handshake: Complete capability.
AH1 - Acceptor Handshake: Compl ete capability.
T6 - Talk Functions: Talk capability, Serial Poll, notalk only mode, untalk if MLA.
TEO - No Taker extended address capability.
L4 - Listen Functions: Listen capability, no listen only mode, unlisten if MTA.
LEO - No Listener extended address capability.
SR1 - Service Request: complete capability.
RL1 - Remote Local: complete capability.
PPO - Parallel Poll: no capability.
DC1 - Device Clear: complete capability.
DTO - Device Trigger: no capability.
co - Controller: no capability.
SRQ Response

The service request function (SRQ) may be used to signal when the control module has completed an
operation. The Program command (P) allowsfor enabling or disabling the SRQ response. When enabledthe
SRQlinewill be set truewhenthe control modul e hascompleted thelast commandreceived. Thelinewill be
set regardless of completion status.

P1073 SRQ off, no SRQ function. Default.
P1273 SRQ active and set true upon completion of each command.

Completion status may be read by a serial poll (SPE, MTA) or by enabling the talk address alone (MTA).
After reading the status the SRQ line will be sent false.



6.3 |EEE488 INTERFACE (Cont'd)
Serial Poll, Talk M ode

Upon being addressed to talk the control modulewill returnasinglebytewith EOI trueindicating the switch-
point and command compl etion status of the last matrix operation. If the previous command wasfor multi-
character output (status, interrogate, revision ...) all datamust beread before reading the command compl etion
character. If the SRQ line was asserted it will be set passive false.

Char Hex Completion Status

‘0 30 Successful Operation, switch open.
‘1 31 Successful Operation, switch closed.
2,3 32,33 Unknown Command, the first

character of the command
string was unrecognizable.

'4''5' 34,35 Incorrect entries, the number or type of entries was incorrect.

6,7 36,37 Entriesout of limits, aswitch-point wasrequested that wasoutsidethe
limits of the specified matrix.

‘8,9 38,39 Invalid access code, the code number 73 wasnot included or incorrect
inacommand requiring theaccesscode or inthewrong entry position.

as above with SRQ true

P 70 Success, Switch Open.

'q 71 Success, Switch Closed.

r,'s 72,73 Unknown Command.

T, 74,75 Incorrect entries.

V''w' 76,77 Limits Error.

X'y 78,79 Access Error.

WARNING:

The control modulewill return acompletion character any timeit isaddressed to talk. If the control
moduleiscurrently executing acommand the compl etion status of the previouscommand will be sent.
Itisstrongly recommended that the SRQ function be enabled to provide positiveindication of actual
command completion.

Remote/L ocal Operation

The interface responds to the Go To Local (GTL) and Loca Lockout (LLO) commands by enabling or
disabling front panel controls. Responseto LLO, GTL, and REN signals may be disabled by the Program
command'P4073 andenabled by 'P4173'. Enabling or disablingisstoredinnon-volatilememory and will
not be affected by turning power off then on. Factory default isdisabled. Factory default is disabled.



6.3 |EEE488 INTERFACE (Cont'd)

Device Clear, Selected Device Clear
Theinterfacewill respondto both deviceclear (DCL) and selected deviceclear (SDC) by clearing any pending
operations, aborting pending output and optionally clearing the control module.

Thematrix clear feature may be disabled by the Program command 'P 3 0 73" and enabled by the command
'P3173'. Enabling or disabling isstored in non-volatile memory and will not be affected by turning power
off then on. Factory default is Disabled.

6.4 COMMAND LINE/COMPLETION

Command lineswill bereceived by the control modulebut not executed till anend of lineissignaled. Multiple
commandsmay beentered ononeline. Each command must be separated by asemi-colon (;). Commandline
length may not exceed 36 characters. Commands from the RS232 interface may be aborted at any time by
sending an asterisk (*") charcater. Commandsfrom the | EEE488 interface may be aborted by the DCL/SDC
bus command.

€g. "L 108;L 122" eol Close Module 10, Switch 8 then Close Module 12 Switch 2.

Format

Commands will bereceived by the RS232 port when the Clear to Send Signal isat +V and by the IEEE488
port after thelisten addresshasbeenreceived (MLA). Matrix command stringsconsist of ASCI| text strings
terminated by an end message.

Thecommand stringwill alwaysconsist of at |east one ASCI I character toindicatethe operationdesired. For
matrix commandsrequiring dataentry each entry must be separated by at | east one space or commacharacter.

€g. "Seol"
"X 12" eol

End of Line Character

A received end of linecharacter will causethe control moduleto executethe ASCII command string. Theend
of line character may be sent asacarriagereturn (CR) or linefeed (LF) character for RS232 interfacesand a
LF for IEEE488 interfaces.

The IEEE488 aso alows for the END control line being true with the last data character to initiate the
command.

Valid end of Lines:

CR RS232 only.
CR and END |EEE488.
LF RS232 or |IEEE488.

LF and END |EEE488.
DAB and END | EEEA488.



6.4 COMMAND LINE/COMPLETION (Cont'd)

Access Code
Some commands require an access code number to be included with the command. This code prevents
inadvertent operation of system modifying commands. The access codeis 73.

Command Completion
A coderepresenting thelast requested switchpoint status (open or closed) and command completion will be
stored by the matrix.

If the RS232 answerback function is enabled a single character followed by end of line will be sent upon
completion of all commands. With |EEE488 interfacesenablingthetalk address(MTA) will causethesingle
code byteto be transmitted along with the END linetrue. Thiscodeisalso available by aseria poll. DIO1
will indicate status from the last operation affecting switch-point statusand DI1O2 through DIO4 will bethe
command completion code.

Notee Command Completion is NOT updated until the matrix finishes the requested

oper ation.

Recommended Operation
In order to guarantee the command has actually completed it isrecommended that Answerback isused with
RS232 interfaces and that the SRQ function is enabled for IEEE488 interfaces.

Command Completion Codes

Char Hex Completion Status

(0) 30 Successful Operation, switch open.

' 31 Successful Operation, switch closed.

2,3 32,33 Unknown Command, the first character of the command string was
unrecognizable.

‘4''5' 34,35 Incorrect entries, the number or type of entries was incorrect.

6,7 36,37 Entriesout of limits, aswitch-point wasrequested that wasoutsidethe

limits of the specified matrix.
‘8,9 38,39 Invalid access code, the code number 73 wasnot included or incorrect

inacommand requiring theaccesscode or inthewrong entry position.



6.5 MATRIX COMMANDS
L,U,X - Latch, Unlatch, Multiplex Commands

Syntax: Cmd Switch
Cmd Module, Switch

Cmd="L','U" or 'X".

The specified switchpoint is operated on.

L - Latch Closes the specified point, al others unaffected.
U - Unlatch Opens the specified point, all others are unaffected.
X - Multiplex Opens al points in the specified matrix then closes the specified point.
Eg. "L 1" Switch 1isclosed. (Uses previous Module value.)
"U 53" Module 5, Switch 3 is opened.
"L 0,1" Module O, Switch 1 is closed.

C - Clear Command
Syntax: C
All pointsin the chassis are opened.

Eg. "C" All switches in the chassis are opened.



6.5

MATRIX COMMANDS (Cont'd)

S - Status Command

Syntax: S
S Module, Switch

Status may be requested of a single switchpoint or for the entire chassis. After receipt of the Status
command the Matrix will return a character or string of characters representing the status, open or
closed, of aswitchpoint or switchpoints. A one, '1', signifiesaclosed switchpoint and azero, '0', an
open switchpoint.

In the case of a single switchpoint a single character is returned followed by an end of line. For
multipleswitchpointsaline of onesand zeroswill bereturned for each switchrow inthematrix. Each
linereturned will befollowed by aend of linefor RS232 interfacesand asemi-colon, ;', for IEEE488
interfaces. At the end of all output rows an end of line will be sent for both interfaces.

Eg. 1
Send: "S34" Test Module 3, Switch 4
Receive: "0" eol Switchpoint open, end of line.

Eg. 2, A 16 Module, 8 Switch Matrix shown in this example.
Sena: "S' Status of chassis
Receive: "(0001000100000000" eol

"(0000000000000000" el
"1111111111111111" eol

"1010101010101010"

The above status indicates:
Line 1 - Switch 0, Module 3 and 7 closed.
Line 2 - Switch 1, none closed.
Line 3 - Switch 2, all closed.
Line 7 - Switch 7, even Modules closed.

Notes - RS232:
1 Theend of linewill beacarriagereturnwith Echo disabled or acarriagereturnand line
feed if Echo is enabled.
2. If Answerback is enabled, the answerback character and end of line will follow the
status output.

Notes - | EEE488:
1. The end of line character will be aline feed.
2. A DCL or SDC command will abort output.

Notes - both interfaces:
1 Upon requesting statusoutput charactersMUST bereceived by therequesting device.
Failure to do thiswill prevent further use of the matrix.



6.5 MATRIX COMMANDS (Cont'd)
| - Interrogate
Syntax: I

The Interrogate function will return alist of all closed switchpoints.

Eg.
Send: "I" Request interrogation.
receive: "0,0" eal Module 0, Switch 0 Closed.
"1,6" eal Module 1, Switch 6 Closed.
"12,13" eal Module 12, Switch 13 Closed.
Notes - RS232:
1 Theend of linewill beacarriage return with Echo disabled or acarriage return and line feed
if Echo is enabled.
2. If Answerback isenabled, theanswerback character and end of linewill follow the interrogate
output.

Notes- |EEE4388:
1 The end of line character will be aline feed.
2. A DCL or SDC command will abort output.

Notes - both interfaces:
1 Upon requesting interrogation all characters MUST be received by the requesting device.
Failure to do thiswill prevent further use of the system.

F - Front Panel
Syntax: Fn73 n=0or1l
Front panel lock-out will beinitiated by the receipt of a0 character and enabled by thereceipt of al
character followed by theaccesscode. Theaccesscode preventsinadvertent lock-out from occurring.
L ock-out will prevent any operation of the system from thefront panel until it isterminated fromthe

remote (F 1) or power is turned off then on. Preset to panel enabled at power on.

Eg. "FO0,73" Lock-out local operation.
"F173" Enable local operation.



6.5 MATRIX COMMANDS (Cont'd)

T - Diagnostic Test
Syntax: T O, Delay, 73
Performdiagnostictest. Thematrix will cyclethrough all switchpointsuntil any commandisreceived
by theinitiating device (RS232/|EEE488). Thereceived commandwill NOT beexecuted only thetest

will bestopped. A delay variable (0to 255) allowsslowing of the switch-point timewith 0 being the
fastest cycle time. The access code, 73, prevents inadvertent activation of the diagnostic.

Eg. "T 0,100,73" Test matrix. Delay 100 per point.
P - Program
Syntax: Pnl,n2,73

Theprogram command all owsthe operator to setup matrix dependent variables. Theseincludematrix
switch configuration and certaininterfacefunctions. See section Matrix Programming for complete
description.

N - Revision Number

Syntax: N

The'N' command will cause the matrix to returnit's current revision number followed by an end of
line.

Eg. Send: "N" Request revision Number

Receive: "1.2" eol Text string indicating revision.

Note: When requesting the Revision number all characters must be received before the system can
be resumed.



6.6 RS232 SPECIFIC MATRIX COMMANDS
R - Baud Rate, RTS/CTS Control
Syntax: R rate control 73

TheR commandisusedto set theBaud rateand RTS/CT Sfunctionsfor theRS232 port. Afterissuing
thecommand the matrix must beturned off then ontoinitializethenew rate. Bothentriesarerequired.

1st Entry Baud Rate

110

300

600
1200
2400
4800
9600
19200

~N~No o phhowNEO

2nd Entry Function
0 RTS(busy) and CTS(send) active
1 CTS(send) active, RTS always high.
2 RTS(busy) active, CTS ignored.
3 RTS aways high, CTS ignored.

Eg. "R1073" Set Baud rate to 300.
Enables CTS and RTS Functions.

A - Answerback

Syntax: An73 n=0orl

Answerback will enable or disable the transmission of asingle character followed by an end of line
upon the completion of all commands.

Eg. "A0T73" Turn answerback off.
"A173" Turn answerback on.



6.6 RS232 SPECIFIC MATRIX COMMANDS (Cont'd)
E - Echo
Syntax: En73 n=0orl

Echo will enable or disable echoing of all received characters. 1n addition aline feed character will
be transmitted upon receipt or transmission of a carriage return character.

Eg. "EO 73" Turn echo off.
"E173" Turn echo on.
V - Verbose
Syntax: Vn73 n=0orl

The verbose mode will enable the instrument to return text strings during operation and upon
completion of matrix commands. It ismost useful when connecting aterminal or computer in the
terminal modetothematrix. Verbosemust beactiveto acquire hel p text andinteractive program set-

up.
Eg. "V 073" Turn verbose mode off.
"V 173" Turn verbose mode on.
H - Help
Syntax: H

The matrix contains a help menu which summarizesal commands. It may be accessed only on the
RS232 interface when verbose is enabled.

Eg. "H" Display help screens.



6.7 MATRIX PROGRAMMING/SETUP, PCOMMAND

Thematrix command program (P) allowstheoperator to set matrix dependent parametersand certaininterface
functions. The control moduleisdesigned to be of general purpose useandis"trained" asto the number of
switchpointsand their usageinthe system. Certaininterfacefunctionsmay also bemodifiedto allow easier
communications to other equipment.

The Configuration appendix summarizes matrix configuration.

P O - Number of Matrices

Syntax: P0173
Always set to 1.
Eg. "P0O173"

P 1- Set IEEE488 SRQ Function

Syntax: P 1 mode 73 mode =0 or 2

Mode O - SRQ not used.

Mode 2 - SRQ signals command completion.
Eg. "P1273" Sets SRQ operation to mode 2.

P 2 - Specify VX Matrix
Syntax: P2n73 n=0or1l
Set to 1 for VX256 style chassis.

Eg. "P2173" VX256 Style Chassis.

P 3 - IEEE488 Enable/Disable DCL/SDC Function
Syntax: P3n73 n=0orl
Enables or disables response to the |IEEE 488 Device Clear and Selected Device Clear commands.

Eg. "P3073" Disable DCL/SDC functions.
"P3173" Enable DCL/SDC functions.



6.7

MATRIX PROGRAMMING/SETUP, P COMMAND (Cont'd)

P 4 - IEEE488 Enable/Disable LLO/GTL Function

Syntax: P4n73 n=0orl
Enables or disables response to the IEEE 488 Local Lockout and Go To Local commands.

Eg. "P4073" Disable LLO/GTL functions.
"P4173" Enable LLO/GTL functions.

P 10 - Set Logical Number of Modules

Syntax: P10 Modules 73

The P 10 setsthe logical number of modules. The logical number modules refers to the horizontal
signal addressing for the matrix and not necessarily to physical switch modulesin the chassis. For
exampletheL X seriesmatrices (16 module, 8 switches) may be set upto beaddressedasal6 X 8, 32
X 4 0r 64 X 2 matrix.

This entry also affects how the status array is presented, determining the number of columns
transmitted.

Egl "P101673" 16 Addressable Modules.
Eg2. "P103273 32 Addressable Modules.

P 20 - Set Logical Number of Switches

Syntax: P 20 Switches 73

The P 20 set the logical number of switches. The number of logical switches refersto the vertical
signal addressing for each matrix and not necessarily to the physical switch modulesin the chassis.
For examplethe L X seriesmatrices (16 module, 8 switches) may be set up to be addressed asa 16 X
8,32 X 4 0r 64 X 2 matrix.

Thisentry also affectshow the statusarray ispresented, determining the number of rowstransmitted.
Eg. "P0O273" Set number of matricesto 2.

"P208 73" Set matrix 1 for 8 addressable switches.
"P213273" Set matrix 2 for 32 addressable switches.



6.8 MATRIX COMMAND SUMMARY

COMMAND

L sw
L mod, sw

U sw
U mod, sw

X sw
X mod, sw

C

S
Smod, sw

FO0/173

T Odelay 73

P parameter value 73

N

RS232 Specific Commands

FUNCTION

Latch switchpoint.

Unlatch switchpoint.

Multiplex switchpoint.

Clear entire system.

Return status.

Interrogate Closed Points.
Disable/Enable Front Panel.
Test matrix.

Program parameter.

Revision Number

R baud, RTS/CTS 73 Baud Rate, RTS/CTS operation.

A0/173

EO0/173

VvV 0/173

H

Disable/Enable Answerback.
Disable/Enable Echo.
Disable/Enable Verbose.

Help (verbose required).



6.9 DEFAULT CONFIGURATION SETTINGS

Should the non-volatile memory fail on the system default setup parameters will be placed in memory on
power up. The unit may then be properly set-up by P commands.

Forcing Defaults

Default valuesmay beforced by settingthe| EEE488listen/ talk addressto all onesand turning power on. This
isanillegal addressand should be changed back to the proper addressimmediately. A legal addressmust be
set before turning power back on or defaults will be set.

Default Values
P 0 1 One Matrix.
P 1 0 SRQ function off.
P 2 1 VX Style Chassis.
P 3 0 DCL/SDC disabled.
P 4 0 LLO/GTL disabled.
P 10 16 16 Logical Modules.
P 20 16 16 Logica Switches.
E 0 Echo off.
\Y 0 Verbose off.
A 1 Answerback on.
R 6 0 Baud rate 9600, DTR and CTS active.



6.10 LCD DISPLAY/KEYPAD OPERATION
The keypad/display option (Drwg.#6-057) alows manual control of the matrix from the front panel.
Keypad operation is always enabled at power on but may be disabled by the remote command, ‘F .

Display
The display contains two lines with sixteen characters per line. The top line displays matrix commands
and numeric entry. The bottom line displays the status of the entry or operation.

Keypad
The keypad consists of ten numeric keys, four function keys, a space key and an enter key.
Key Function
0-9 Numeric entries.
space Delimits between numeric entries.
L Latch operation.
U Unlatch operation.
Mux Multiplex operation.
C Clear operation.
ENTR Execute displayed operation.
Operation

A matrix command key, L, U, Mux or C, MUST be pressed before numeric entry keys. Pressing any
key except a matrix command key causes the message Enter Cmd First to be displayed. After pressing
amatrix command key the command and a cursor are displayed. The switchpoint to be operated on may
now be entered with the numeric and space keys. The entry format is the same as described in the
MATRIX OPERATION section and described briefly by the following table:

Command Key Display Linel Line2

L Lat Enter Point
U unl Enter Point
Mux Mux Enter Point
C Clr _ Enter Matrix

The numeric keypad now allows selection of the Matrix, Module and Relay to be operated on. Each
entry may be multiple digits and a space must be pressed between selections.

Key Linel Line2
L Lat Enter Point
1 Latl
space Latl_
2 Latl2
3 Lat123
space Lat123
4 Lat1234
Number of Entries Leftmost Entry 2nd Entry Rightmost Entry
1 Relay - -
2 Module Relay -

3 Matrix Module Relay



APPENDIX A - SHIPPED CONFIGURATION

Thissystemwas setup with thefollowing Program (P) commands (all commandswerefollowed by theaccess
code 73):

PO _1 #of Matrices, dways 1.

P1 _0 SRQFunction none-command completion.

P2 _ VX/CXE/PX Chassis VX/CXE Setbhitl

PX: Setbit 16
P3 _0 DCL/SDC enabled - disabled.
P4 _0 LLO/GTL enabled - disabled.
P9 ____ ChassisInformation

Mux Mode (1) Dua Mux (2) CL2 (256) CL4 (512)

P10 _ #of Inputs.

P20 _  #of Outputs.

E 0 Echo on - off.
\Y 0 Vebose on - off.
A _1  Answerback on - off.

R _6 0 Baudrate 9600 ,
DTR active - inactive,
CTS active- inactive.
Thumbwheel Positions:

P30 Matrix thumbwheel positions6 5 4 3 2 1

P31 Input thumbwheel positions. 6 54321

P32 Output thumbwheel positions. 6 54321




APPENDIX B -QBASIC RS232 EXAMPLE PROGRAM
'Cytec Matrix Test Program for IBM-PC Compatibles using QBASIC and COM1 port.
' 16x16 (Change parameters X and Y for other configurations.)

" Matrix should be set up for:
' EO073 Echo off
' V073 Verbose off
' Al173 Answerback on
' Set-up may be done by any Terminal emulation program or
by adding these lines to the program, be sure to clear
input buffer after set-up.
"The Answerback character isread after every write operation and can be
' tested for successful operation if desired.
CLS
OPEN "COM1:9600" FOR RANDOM AS#1
COM(1) ON
PRINT " Setting up and Clearing Matrix"
PRINT #1, "EO 73;V0 73;A1 73;,C"
'‘Some delay gather Answers from the previous command
INPUT "Press ENTER to continue', a$
WHILE NOT EOF(1)
INPUT #1, a$
WEND

PRINT "*
PRINT "Cycling through 256 channels using Latch/Unlatch Commands'
FORY% =0TO 15 'Loop For Selecting Input
FOR X% =0TO 15 'Loop For Selecting Output
'Write Instruction To Matrix (Command, | nput,Output)

PRINT #1, "L" + STR$(Y %) + STR$(X%): INPUT #1, a$

'check status (S module, relay)

PRINT #1,"S" + STR3(Y %) + STR$(X%): INPUT #1, a$

INPUT #1, Stat$

IF Stat$ ="0" THEN PRINT "Error latching”; Y %; X%

PRINT #1, "U" + STR$(Y %) + STR$(X%): INPUT #1, a$
PRINT #1,"S" + STR$(Y %) + STR$(X%): INPUT #1, a$
INPUT #1, Stat$
IF Stat$ ="1" THEN PRINT "Error unlatching"; Y %; X%
NEXT X%

NEXT Y%

CLOSE #1
END



APPENDIX C - TURBO C/IEEE488 TEST PROGRAM

[* CYTEC Matrix / National Instruments IEEE488 Test Program  */

I* This program was compiled under TURBO C ver. 2.0 and linked */
I* with National Instrumentsfile: TCIBS.OBJ. Though not */
I* tested with other compilersit has been written following  */

I* ANSI C rules and should be compatible with other compilers. */
I* National Instruments configuration program IBCONFwasused */
I* to assign dev7 listen and talk addresses of the matrix (7). */
#include <stdio.h>

#include "decl.h"

static int brdO, matrix; /* device ID variables */
static char cmd_ling[10];

e initialize 1/O -------=-=-==mmmmem */
intinit_ GPIB()
{
if ((brd0 = ibfind("gpib0")) < 0) [* 'Find' devices */
return(1); [* that were setup by */
ibsic(brd0); /* IBCONF program */
if ((matrix =ibfind("dev7")) <0)  /* dev7 setup for Matrix */
return(2);
matrix_clear();
return(0);
}
e clear matrix -------------=-=-mnmnmomomeoem */
int matrix_clear()
{
ibwrt(matrix,"C",1); [* "C", aternate methods of */
I* ibcmd(brd0,"\x14",1); DCL, clearing the matrix */
I* ibclr(matrix); */
}
f* e switchpoint operation --------------------- */

int switchpoint_operation(cmd, inp, outp)
int cmd, inp, outp;

{
int Sp_status,
sprintf(cmd_line,"%c%d %d", cmd, inp, outp); /* build */
ibwrt(matrix,cmd_line,strlen(cmd_line)); /* and send */
ibrsp(matrix,& sp_status);
return(sp_status & 0x3f); [* ret status less SRQ bit  */

}

[* —emmmmemeeeee switchpoint status ------------------------ */

int switchpoint_status(inp, outp)

int inp, outp;

{

Ikjhljhsdfkljdfgsdfgsg sprintf(cmd_line," S%d %d", inp, outp); [* Request status */
ibwrt(matrix,cmd_line,strlen(cmd_line));
ibrd(matrix,cmd_line,10); [* and read */

return(cmd_ling[0] & 0x3f);



/* kkhkkhkkkhkkhkkhkkhhkkhkkhhkkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhhkhhhkkhhhkkhdhkkikkxkkx*x% */

#defineN_INPUTS 16
#defineN_OUTPUTS 8
#define RCV_BUFFER_SIZE N_INPUTS* N_OUTPUTS+ N_INPUTS + 1

int main()
{
int i,inp,outp;
char rcv_bufferfRCV_BUFFER_SIZE];

printf("Cytec Matrix Test Program.\n\n");

[* initialize and trap errors */

if (init_GPIB()) {
printf("Initialize error.\n");
return(l);

}

[* Latch & Unlatch Switches*/
for (inp=0; inp<N_INPUTS; inp++)
for (outp=0; outp<N_OUTPUTS,; outp++) {
if (switchpoint_operation('L',inp,outp) !="1")
printf("Error: point %d %d not closed.\n",
inp,outp);
if (switchpoint_operation("U',inp,outp) !="0")
printf("Error: point %d %d not open.\n",
inp, outp);
}

[* Latch 'Random’ switches */
for (outp=0; outp<N_OUTPUTS,; outp++) {
switchpoint_operation('L',outp,outp);
[* direct status read */
if (switchpoint_status(outp,outp) !="1")
printf("Error: point %d %d not closed.\n",outp,outp);
}

* request status of entire matrix */
ibwrt(matrix,"S",1);
ibrd(matrix,rcv_buffer,RCV_BUFFER_SIZE);

[* display status */
printf("Bytes read = %d.\n"ibcnt);
for (i=0; i<ibent; i++) {
if (rev_buffer[i] ==
printf("\n");
else
printf("%c",rcv_buffer[i]);
}

ibloc(matrix); /* Leavelocal controls enabled when done */
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|F-6
TCP/IP TO RS232

CONTROL INTERFACE

1.0 GENERAL

CYTEC'sIF-6 10Base-T LAN interfaceisdesigned for twisted pair interfaceto TCP/IP Networks and acts
as a Server for controlling CYTEC Switching Systems. The interface is fully configurable, and setup
information is permanently stored in internal NVRAM.

The Switching System is controlled by raw TCP/IP transfer to a preset port number, 2001. The data is
received by the Server and then sent through an RS232 port to the Switching System. A description of all
RS232 commands is contained in the RS232 Switching System Operator’s Manual. Return data from
the Switching System (when applicable) is sent back to the requesting Client by raw TCP/IP transfer to the
requesters port.

Make sure you received one RM5 to D9Sterminal connection cablefor RS232 setup and one RJ45to D25S
matrix cable to connect the | F-6 to the RS232 controller of your switch matrix. These cablesare shownin
(Drwg. #11-00-30).



1.1 INITIAL RS232 SETUP

The IF-6 must be configured viaits RS232 port when it isinstalled. This setup procedure allows the user
to enter avalid IP Address and Sub-net Mask. These values must be properly set in order for the IF-6 to
communicate over your TCP/IP network.

Connect theport |abeled RS232 of thel F-6 to aterminal or PC using the provided terminal connection cable.
The proper terminal settings are 9600 baud, 8 bits, 1 stop bit, no parity, and hardware flow control. All
commands should be followed by the <enter> key. Issuing acommand without specifying any parameters
will display the current values associated with that command. Try the following example to verify the
current set TCP/IP address.

Type:
hosts

The IF-6 should respond:
10.0.0.2 cytec
127.0.0.1 localhost.

The TCP/IPaddressis10.0.0.2 (Thisvaluemay bedifferent if you specified an | P addresswhen you ordered
your system). See the shipped configuration sheet in this manual. The host name is cytec.

Type:
ifconfig
Thereponseis:
100: flags=49<UP, LOOPBACK,RUNNING>
inet 127.0.0.1 netmask FFO00000
ecO: flags=61<UP,NOTRAILERS,RUNNING>
inet 10.0.0.2 netmask FFO00000
ether 00:20D0:00:13:24.

The Netmask is 255.0.0.0 (FFOO0000Hex) and follows the TCP/IP address on the second line from the
bottom.



12 SETTING IP ADDRESS AND NETMASK

Type:
ifconfig XXX XXX XXX XXX YYY.YVY.YYY.Yyy

where the desired TCP/IP address is xxx.xxx.xxx.xxx and the desired netmask isyyy.yyy.yyy.yyy.
Both values are in dotted-decimal format. The entries can be confirmed by issuing the ifconfig command
without parameters.

Example: Set IP address 145.143.75.27 and Netmask 255.255.255.0.

Type:
ifconfig 145.143.75.27 255.255.255.0

ifconfig

Thereponseis:
100: flags=49<UP, LOOPBACK,RUNNING>
inet 127.0.0.1 netmask FFO00000
ecO: flags=61<UP,NOTRAILERS,RUNNING>
inet 145.143.75.27 netmask FFFFFFO0 <---1P Address and Netmask
ether 00:20D0:00:13:24.



1.3 SETTING THE PORT

The IF-6 accepts raw TCP/IP at port 2001.

Type:
snet tcp
Theresponseis:
TCP:
icon = on
msd = 2 seconds
port = 2001
ug = one octet per packet.

A similar command sets the port.

Example: set port to 2001.

Type:
snet tcp port 2001
snet tcp
Theresponseis:
TCP:
icon = on
msd = 2 seconds
port = 2001
ug = one octet per packet.

Once the IP address, netmask and raw seria port number are set, the IF-6 may be connected to a UTP
10BASE-T network. Disconnect the IF-6 from the terminal and connect it to the RS232 port RS232
interface of the switch matrix using the RJ45 to D25 matrix control cable. The switch matrix isnow ready

to be controlled via the network.

20 NETWORK OPERATION

21 CONNECTION VERIFICATION

The network connection may be verified at any timeby using aping utility. Any network ping program will
verify aproper network connection to the |F-6 and that it is set to the correct | P address. If you cannot ping
the IF-6, then thereis a problem with either the network connection or the TCP/IP settings which you must

go back and correct.



3.0 TCP/IPSETTINGS

Default Setting Requested Setting
IP ADDRESS: 10.0.0.2
NETMASK: 255.0.0.0
PORT: 2001

New Setting
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**% WARRANTY ***

CYTEC Corp. warrantsthat all productsarefreefrom defect in
material and workmanship and perform to published
specifications for five years from date of shipment. This
warranty isin lieu of any other warranty expressed or implied.

Theliability of CYTEC Corp. shall belimited to replacement or
repair of any defective units which are returned F.O.B. to its
factory. Units which have been subjected to abuse, misuse,
accident, alteration, neglect, or unauthorized repair are not
covered by thiswarranty.

No liability is assumed for expendable items such as lamps or
fuses.

CONTACT 1-800-346-3117
OR WWW.CYTEC-ATE.COM
FOR TECHNICAL ASSISTANCE



