






















































































































































































































































































































































































































































































































































































































































































































































































































































































































III 1 
112 1 
113 1 
114 1 
115 1 
116 1 
117 1 
118 1 
119 1 
120 1 

121 1 

122 1 

123 1 

124 2 
125 3 
126 4 
127 3 
128 3 

129 2 
130 3 
131 2 

/* 

DECLARE P23$TRANI LITERALLY '00r1lH' ; 
DECLARE P23$TRAN2 LITERALLY '00!:'1H' ; 
DECLARE P24$TRANI LITERALLY '000H' ; 
DECLARE P24$TRAN2 LITERALLY '002H'; 
DECLARE P25$TRANI LITERALLY '00!:'1H'; 
DECLARE P25$TRAN2 LITERALLY '002H'; 
DECLARE P26$TRANI LITERALLY '001H'; 
DECLARE P26$TRAN2 LITERALLY '003H' ; 
DECLARE P27$TRANI LITERALLY '001H' ; 
DECLARE P27$TRAN2 LI'rERALLY '003H'; 

DECLARE CLR$LOW$PORT LITERALLY '00FH' ; 

DECLARE PARAMETER INITIALIZATION TABLE */ 
DECLARE INIT$2$TABLE(21) BYTE DATA ( 

STEPPER, 
SCALE$FACTOR, 
OUTPUT$ENABLE$2, 
OUTPUT$POLARITY, 
COMMON$PERIOD, 
P20 $TRAN 1, 
P21O$TRAN2, 
P21$TRANl, 
P21$TRAN2, 
P22$TRAN 1, 
P22$TRAN2, 
P23$TRAN 1, 
P23$TRAN2, 
P24 $TRAN 1, 
P24$TRAN2, 
P25$TRANl, 
P25$TRAN2, 
P26 $TRAN 1, 
P215$TRAN2, 
P27$TRANl, 
P27$TRAN2 ); 

/************************************************ 
* INITIALIZATION BODY * 
�*�*�*�*�*�*�*�*�*�*�*�*�*�~�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�/� 

PROCESSOR$2$INITIALIZATION: PROCEDURE PUBLIC; 

/* VERIFY THAT PROCESSOR IS RESET */ 
DO WHILE ({INPUT{UPI$2$STATUS) AND RFC) = 10); 

DO WHILE ((INPUT{UPI$2$STATUS) AND IBF) <> 0); 
END; . 
OUTPUT (UPI$2$COMMAND)=PACIFY; 

. END; 

/* REQUEST PRIMARY FUNCTION */ 
DO WHILE «INPUT(UPI$2$STATUS) AND IBF) <> 0); 
END; 
OU'l'PUT (UPI$2$COMMAND)=INITPF; 
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/* LOAD INITIAL PARAMETERS */ 
DO 1=0 TO 20; 

DO WHILE ((INPUT(UPI$2$STATUS) AND IBF) <> 0); 
END; 
OUTPUT (UPI$2$DATA)=INIT$2$TABLE (I); 

END; 

/* TERMINATE PARAMETER LOADING */ 
DO WHILE ((INPUT(UPI$2$STATUS) AND IBF) <> 0); 
END; 
OUTPUT(UPI$2$COMMAND)=PAUSE; 

/* START STEPPER CONTROLLER OPERATION */ 
DO WHILE ((INPUT(UPI$2$STATUS) AND IBF) <> 0); 
END; 
OUTPUT(UPI$2SCOMMAND)=LOOP; 

/* SET UNUSED BITS LOW TO ENABLE GENERAL FUNCTIONS */ 
DO WHILE ((INPUT(UPI$2$STATUS) AND IBF) <> 0); 
END; 
OUTPUT (UPI $2$COMl'1AND) =CLRPl; 
DO WHILE ((INPUT(UPI$2$STATUS) AND IBF) <> e); 
END; 
OUTPUT (UPI$2$DATA)=CLR$LOW$PORT; 

/* RETURN TO CALLING PROGRAl'1 */ 
RETURN; 

END PROCESSOR$2$INITIALIZATION; 

$EJECT 
/*********************************************** 
* THIS PROCEDURE IS USED TO INITIALIZE COUNTER * 
* 1 TO PERFORM AS AN EIGHT BIT BINARY COUNTER * 
* WHICH WILL BE USED TO MEASURE THE BELT SPEED.* 
***********************************************/ 

COUNTERSl$INITIALIZATION: PROCEDURE PUBLIC; 

/* INITIALIZE COUNTER 1 FOR EIGHT BIT COUNTING */ 
LIQSCOUNT = 0; 

/* RETURN TO CALLING PROGRAM */ 
RETURN; 

END COUNTER$l$INITIALIZATION; 

$EJECT 
/*********************************************** 
* THIS PROCEDURE IS USED TO INITIALIZE COUNTER * 
* 2 TO PERFORl'1 AS AN EIGHT BIT BINARY COUNTER * 
* WHICH WILL BE USED TO MEASURE THE LIQUID * 
* FLOW THROUGH THE METER. * 
***********************************************/ 
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155 1 COUNTER$2$INITIALIZATION: PROCEDURE PUBLIC; 

/* INITIALIZE COUNTER 2 FOR EIGHT BIT COUNTING 
156 2 BELT$COUNT = 0 ; 

/* RETURN TO CALLING PROGRAM */ 
157 2 RETURN; 

158 2 END COUNTER$2$INITIALIZATION; 
159 1 END PROCESSOR$INITIALIZATION$MODULE; 

$EJECT 

MODULE INFORMATION: 

CODE AREA SIZE 
VARIABLE AREA SIZE 
MAXHWM STACK SIZE = 
329 LINES READ 
o PROGRAM ERROR(S) 

END OF PL/M-80 COMPILATION 

0201H 
0001H 
0000H 
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ISIS-II PL/M-8fJ V3.1 COMPILATION OF MODULE PROCESSORINTERFACEMODULE 
OBJECT MODULE PLACED IN :Fl:0PR941.0BJ 
COMPILER INVOKED BY: PLM80 :Fl:0PR941.PLM DEBUG 

1 

2 1 
3 1 
4 1 

5 1 
6 1 
7 1 

8 1 
9 1 

10 1 

11 1 
12 1 
13 1 
14 1 
15 1 
16 1 
17 1 
18 1 
19 1 
213 1 
21 1 

22 1 
23 1 
24 1 
25 1 
26 1 

27 1 
28 2 
29 2 
30 1 
31 2 
32 2 

$INTVECTOR(4,3F0~H) 
$PAGEWIDTH(72) 
$TITLE('PROCESSOR INTERFACE') 
/********************************************** 
* THESE PROGRAMS PROVIDE THE OPERATING INTER- * 
* r'ACE BETWEEN 'l'HE APPLICATION PROGRAM AND * 
* THE ISBC 941 PROCESSORS OR COUNTERS. * 
**********************************************/ 

PROCESSOR$INTERFACE$MODULE: DO; 

/* DECLARATION OF ADDRESSES */ 
DECLARE UPI$0$STATUS LITERALLY '0E5H'; 
DECLARE UPI$fIl$COMMAND LITERALLY '0E 5H' ; 
DECLARE UPI$0$DATA LITERALLY '0E4H'; 

DECLARE UPI$l $STATUS LITERALLY '0E7H'; 
DECLARE UPI$l$COMMAND LITERALLY 'filE 7H ' ; 
DECLARE UPI$l$DATA LITERALLY '0E6H'; 

DECLARE UPI$2$STATUS LITERALLY 'eE9H'; 
DECLARE UPI$2$COMMAND LITERALLY '0E9H'; 
DECLARE lIPI$2$DATA LITERALLY '0E8H'; 

/* DECLARATION OF ISBC 941 COMMANDS */ 
DECLARE SE'l'Pl LITERALLY '00BH' ; 
DECLARE CLRPI LITERALLY '00DH' ; 
DECLARE CLRP2 LI'rERALLY '00EH' ; 
DECLARE RDFCIlJ LITERALLY '042H' ; 
DECLARE RDfei LITERALLY '043H'; 
DECLARE PAUSE LITERALLY '005H'; 
PECLARE LOOP LITERALLY '1304H'; 
DECLARE INITPF LITERALLY 'fJ02H'; 
DECLARE PACIFY LITERALLY '001H'; 
DECLARE ENFLAG LITERALLY 'fJfJ6H' ; 
DECLARE SETOE LITERALLY '071H'; 

/* DECLARATION OF ISBC 941 STATUS BITS */ 
DECLARE RFC LITERALLY '080H'; 
DECLARE IBF LITERALLY '0e2H' ; 
DECLARE OBF LITERALLY '001H'; 
DECLARE QF LITERALLY '010H' ; 
DECLARE QNE LITERALLY '020H' ; 

/* DEFINE THE MATH ROUTINES USED BY MODULES */ 
MQULD4: PROCEDURE (IR$PTR,VALUE$PTR) EXTERNAL; 

DECLARE (IR$PTR,VALUE$PTR) ADDRESS; 
END MQULD4; 

MQUDV2 : PROCEDURE (IR$PTR, VALUE$PTR) EXTERNAL; 
DECLARE (IR$PTR,VALUE$PTR) ADDRESS; 
END MQUDV2; 
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MQUDV1: PROCEDURE (IR$PTR,VALUE$PTR) EXTERNAL; 
DECLARE (IR$PTR,VALUE$PTR) ADDRESS; 
END MQUDV1; 

MQUST1: PROCEDURE (IR$PTR, VALUE$p'rR) EXTERNAL; 
DECLARE (IR$PTR,VALUE$PTR) ADDRESS; 
END MQUST1; 

/* DEFINE THE MATH ACCUMULATOR STORAGE AREA */ 
DECLARE IR(18) BYTE EXTERNAL; 

/* DEFINE THE COUNTER LOCATIONS */ 
DECLARE (LIQ$COUNT,BELT$COUNT) BYTE EXTERNAL; 

$EJECT 
/************************************************ 
* THIS PROGRAM IS USED TO GENERATE A FREQUENCY * 
* OUTPUT USING THE ISBC 941 MODULE INSTALLED IN * 
* SOCKET NUMBER 0. TO PROVIDE MAXIMUM RESOLU- * 
* TION, FOUR PERIODS WILL BE USED. THE FHEQUEN-* 
* CY RANGES CORHESPONDING TO EACH PERIOD ARE: * 
* RANGE FREQ RESOLUTION * 
* 1 50 TO 165HZ 2 HZ * 
* 2 166 TO 225 HZ 3 HZ * 
* 3 226 TO 285 HZ 3 HZ * 
* 4 286 TO 550 HZ 6 HZ * 
* THE SCALE FACTOR IS COMPUTED BY THE FORMULA: * 
* SF=100000/«FREQ)*(RANGE FACTOR)) * 
************************************************/ 

WEIGHBELT$MOTOR$DRIVE: PROCEDURE (FHEQ) PUBLIC; 

/* DECLARATION OF CONSTANT, 100,000 */ 
DEC.LARE HUNDRED$K (4) BYTE DATA ( 

0A0H,086H,001H,000H ); 

/* DECLARATION OF ISBC941 PORT ENABLES */ 
DECLARE ENABLE$FREQ LITERALLY '01H'; 
DECLARE DISABLE$FREQ LITERALLY '00H'; 

/* DECLARATION OF ISBC 941 MEMORY LOCATION COMMANDS */ 
DECLARE WRRM$55 LITERALLY '055H'; 
DECLARE WRRM$74 LITERALLY '074H'; 

/* DECLARATION OF VARIABLES USED IN COMPUTATIONS */ 
DECLARE (RANGE,FREQA) BYTE; 
DECLARE FREQ ADDRESS; 

/* BEGIN COMPUTATION OF OUTPUT FOR FREQ > 48 HZ. */ 
IF FREQ > 49 
THEN DOi 

/* ENABLE FREQUENCY OUTPUT */ 
DO WHILE «INPUT(UPI$0$STATUS) AND IBF) <> 0); 
END; 
OUTPUT (UPIS0$COMMAND) = SETOE; 
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54 3 
55 4 
56 3 

57 3 

59 4 

61 5 

63 5 
64 5 
65 4 

66 4 
67 3 

68 3 

69 3 

71 4 

72 4 
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DO WHILE «INPUT(UPI$0$STATUS) AND IBF) <> 0); 
END; 
OUTPUT(UPI$0$DATA) = ENABLE$FREQ; 

/* COMPUTATION OF FREQUENCY RANGE */ 
IF FREQ < 285 
THEN DO; 

END; 

IF FREQ < 226 
THEN DO; 

END; 

IF FREQ < 166 
THEN RANGE = 9; 
ELSE RANGE = 5; 

ELSE RANGE = 3; 

ELSE RANGE = 2; 

/* LOAD MATH ACCUMULATOR WITH 100,000 */ 
CALL MQULD4 (.IR,.HUNDRED$K); 

/* TEST FOR MOTOR SHUTDOWN */ 
IF FREQ > 1 
THEN DO; 

/* DIVIDE BY FREQUENCY */ 
CALL MQUDV2 (.IR,.FREQ); 

/* DIVIDE BY RNAGE FACTOR */ 
CALL MQUDV1 (.IR,.RANGE); 

/* GET TWO'S COMPLEMENT FOR ISBC 941 SCALE FACTOR */ 
CALL MQUST1 (.IR,.FREQA); 
FREQA = NOT (FREQA + 1); 

END; 

/* ADJUST FOR MOTOR STOP SIGNAL */ 
ELSE DO; 

FREQA 
RANGE 

END; 

000H; 
0FFH; 

/* SEND NEW SCALE FACTOR TO DEVICE */ 
DO WHILE «(INPUT(UPI$0$STATUS) AND IBF) <> 0); 
END; 
OUTPUT (UPI$0$COMMAND) = WRRM$55; 

DO WHILE ((INPUT(UPI$0$STATUS) AND IBF) <> 0); 
END; 
OUTPUT (UPI$0$DATA) = FREQA; 

/* SEND NEW PERIOD TO DEVICE */ 
DO WHILE «(INPUT(UPI$0$STATUS) AND IBF) <> 0); 
END; 
OUTPUT (UPI$0$COMMAND) = WRRM$74; 
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DO WHILE ((INPUT(UPI$0$STATUS) AND IBF) <> 0); 
END; 
OUTPUT (UPI$0$DATA) = RANGE; 

/* END OF FREQUENCY OUTPUT MODE */ 
END; 

/* HANDLE FREQUENCIES < 50 HZ. */ 
ELSE DO; 

/* DISABLE FREQUENCY OUTPUT GENERATION */ 
DO t .... HILE ((INPUT (UPI $0 $STATUS) AND IBF) <> 0); 
END; 
OUTPUT(UPI$0$COMMAND) = SETOE; 

DO WHILE ((INPUT(UPI$0$STATUS) AND IBF) <> 0); 

END; 
OUTPUT (UPI$0$DATA) = DISABLE$FREQ; 

/* END OF ALTERNATE FREQUENCY OUTPUT */ 
END; 

/* RETURN TO CALLING PROGRAM */ 
RETURN; 

END WEIGHBELT$MOTOR$DRIVE; 

$EJECT 
/***************************************************** 
* THIS PROGRAM GETS THE WEIGHBELT WEIGHT FROM THE * 
* NUMBER 1 ISBC941 PROCESSOR. THE WEIGHT WILL BE * 
* RECEIVED AS A COUNT WHICH RANGES BETWEEN 0 AND * 
* 2000, CORRESPONDING TO A WEIGHT BETWEEN 0.E AND * 
* le.00 POUNDS. EACH COUNT RECEIVED HAS A VALUE * 
* OF 0.005 POUNDS. * 
*****************************************************/ 

WEIGHBELTSWEIGHT: PROCEDURE ADDRESS PUBLIC; 

/* DECLARATIONS OF VARIABLES USED IN THE PROCEDURE * / 
DECLARE (LCOUNT,HCOUNT) BYTE; 
DECLARE WEIGHT ADDRESS; 

/* GET INPUT COUNT LOW BYTE */ 
DO WHILE ((INPUT(UPI$l$STATUS) AND IBF) <> 0); 
END; 
OUTPUT (UP!Sl$COMMAND) = RDFCeJj 

DO WHILE ((INPUT(UPI$l$STATUS) AND OSF) 
END; 
LCOUNT = INPUT(UPI$l$DATA); 
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/* GET INPUT COUNT HIGH BYTE */ 
DO WHILE ((INPUT(UPI$l$STATUS) AND IBF) <> 0); 
END; 
OUTPUT (UPI$l$COMMAND) = RDFC1; 

DO WHILE ((INPUT(UPI$l$STATUS) AND OBF) 
END; 
HCOUNT = INPUT(UPI$l$DATA); 

/* START NEXT WEIGHT SAMPLE PERIOD */ 

0) ; 

DO WHILE ((INPUT(UPI$l$STATUS) AND IBF) <> 0); 
END; 
OUTPUT (UPI$l$COMMAND) = LOOP; 

/* CONVERT WEIGHT TO AN ADDRESS VALUE * / 
\oI/E IGHT HCOUNT; 
WEIGHT SHL(WEIGHT,8); 
WEIGHT WEIGHT + LCOUNT; 

/* DIVIDE BY TWO TO CONVERT TO POUNDS */ 
WEIGHT = SHR(WEIGHT,l); 

/* RETURN THE WEIGHTBELT WEIGHT */ 
RETURN WEIGHT; 

END WEIGHBELT$WEIGHT; 

$EJECT 
/************************************************** 
* THIS PROCEDURE TRANFERS THE WEIGHBELT SPEED TO * 
* THE CALLING PROGRAM AND CLEARS THE COUNTER FOR * 
* THE NEXT TEST. THE SPEED RESOLUTION PROVIDES * 
* ONLY FIVE SPEED RANGES. * 
**************************************************/ 

WEIGHBELT$SPEED: PROCEDURE BYTE PUBLIC; 

/* DECLARATIONS OF VARIABLES USED BY THE PROCEDURE */ 
DECLARE SPEED BYTE; 

/* LATCH COUNTER BEFORE READING SPEED */ 
DISABLE; 

/* GET COUNTER VALUE FROM COUNTER */ 
SPEED = BELT$COUNT; 

/* CLEAR COUNTER FOR NEXT OPERATION */ 
BELT$COUNT 0; 
ENABLE; 

/* RETURN DATA TO CALLING ROUTINE */ 
RETURN SPEED; 

END WEIGHBELTSSPEEDj 
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$EJECT 
/*************************************************** 
* THIS PROCEDURE PROVIDES COMMANDS TO THE STEPPER * 
* MOTOR TO OPERATE THE CONTROL VALVE. IT WILL COM-* 
* PUTE THE SIGNED MAGNITUDE REPRESENTATION FROM * 
* THE TWO'S COMPLIMENT INPUT AND WILL ISSUE THE * 
* APPROPRIATE STEP INCREMENT AND bIRECTION. A * 
* FIXED STEP RATE OF 100 STEPS PER SECOND WILL BE * 
* USED BY THE CONTROL DEVICE. * 
***************************************************/ 

LIQUID$VALVE$POSITION: PROCEDURE (POSITION) PUBLIC; 

/* DECLARATIONS OF VARIABLES USED BY THE PROCEDURE */ 
DECLARE POSITION BYTE; 

/* DEFINITIONS OF TERMS USED IN COMPUTATIONS */ 
DECLARE STEP$RATE LITERALLY '005Hl; 
DECLARE REVERSE LITERALLY '080H'; 

/* IF NO MOVEMENT, SKIP OPERATIONS */ 
IF POSITION <> 0 
THEN DO; 

/* SUPPORT CONVERSION TO SIGNED MAGNITUDE NUMBER */ 
IF POSITION > 127 
THEN DO; 

/* GET MAGNI.TUDE OF MOVEMENT */ 
POSITION = 256 - POSITION; 

/* SET SIGN FOR CCW ROTATION */ 
POSITION = POSITION OR REVERSE; 

END; 

/* VERIFY THAT QUEUE SPACE IS AVAILABLE */ 
DO WHILE «INPUT(UPI$2$STATUS) AND QF) <> 0); 
END; 

/* REQUEST DESIRED STEP RATE */ 
DO WHILE «INPUT(UPI$2$STATUS) AND IBF) <> 0); 
END; 
OUTPUT (UPI$2$DATA) = STEP$RATE; 

/* REQUEST STEPPER MOVEMENT */ 
DO WHILE ((INPUT(UPI$2$STATUS) AND IBF) <> 0); 
END; 
OUTPUT (UPI$2$DATA) = POSITION; 

END; 

/* RETURN TO CALLING PROGRAM */ 
RETURN; 

END LIQUID$VALVE$POSITION; 
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$EJECT 
/***************************************************** 
* THIS PROCEDURE TRANSFERS THE LIQUID FLOW Rll.TE FROM * 
* THE FLOW COUNTER TO THE CALLING PROGRAM. AFTER * 
* READING, THE FLO\", COUNTER WILL BE RESET TO FACILI- * 
* TATE THE NEXT READING. THE LIQUID FLOW COUNT WILL * 
* VARY BETWEEN 20 AND 240 PULSES IN EACH 200 MILLI- * 
* SECOND SAMPLE INTERVAL. THIS WILL CORRESPOND TO * 
* THE ACTUAL LIQUID FLOW RATE OF 10 '1'0 120 POUNDS * 
* PER MINUTE. * 
*****************************************************/ 

LIQUID$FLOW$RATE: PROCEDURE ADDRESS PUBLIC; 

/* DECLARATION OF VARIABLES USED BY THE PROGRAM */ 
DECLARE TEMP BYTE; 
DECLARE (FLOW,T$TWO,T$SXTN,T$THRTWO) ADDRESS; 

/* LATCH COUNTER BEFORE READING FLOW */ 
DISABLE; 

/* GET FLOW RATE VALUE FROM COUNTER */ 
TEMP = LIQ$COUNT; 

/* CLEAR COUNTER FOR NEXT OPERATION */ 
LIQ$COUNT = 0; 
ENABLE; 

/* CONVERT TO POUNDS PER MINUTE */ 
FLOW = TEMP; 
T$TWO = SHL(FLOW,I); 
T$SXTN = SHL(T$TWO,3); 
T$THRTWO = SHL(TSSXTN,I); 
FLOW = T$'1'WO + T$SXTN + T$THRTWO; 

/* RETURN FLOW RATE TO CALLING PROGRAM */ 
RETURN FLOW; 

END LIQUID$FLOW$RATE; 

$EJEq 
/******************************************** 
* COUN'rER FOR LIQUID FLOW RATE FROM LIQUID * 
* FLOW METER. COUNT PULSE vHLL GENERATE AN * 
* INTERRUPT AT LEVEL 1. * 
********************************************/ 

LIQ$CNT: PROCEDURE INTERRUPT 1 PUBLIC; 

/* INCREMENT FLOW COUNT */ 
LIQ$COUNT = LIQ$COUNT + 1; 

/* SEND END OF INTERRUPT */ 
OUTPUT (0ECH) = 020H; 
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/* RETURN */ 
RETURN; 

END LIQ$CNT; 

$EJECT 
/******************************************** 
* THIS PROCEDURE WILL PROVIDE AN EVENT COUN-* 
* TER TO HANDLE THE BELT MOTION DETECTOR. * 
* IT WILL OPERATE BY DIRECTING THE MOTION * 
* PULSE TO INTERRUPT 2. * 
********************************************/ 

BELT$CN'r: PROCEDURE INTERRUPT 111 PUBLIC; 

/* INCREMENT BELT MOVEMENT */ 
BELT$COUNT = BELT$COUNT + 1; 

/* SEND END OF INTERRUPT */ 
OUTPUT (Q1ECH) = Q120H; 

/* RETURN */ 
RETURN; 

END BELT$CNT; 
END PROCESSOR$INTERFACE$MODULE; 

MODULE INFORMATION: 

CODE AREA SIZE 
VARIABLE AREA SIZE 
MAXIMUM STACK SIZE 
4130 LINES READ 
13 PROGRAM ERROR(S) 

END OF PL/M-80 COMPILATION 

0251H 
011113H 
Q10Q18H 
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Designing and Assembling 
Microcomputer Systems Grows Easier 
Although a single data bus standard yet eludes the microcomputer industry. numer­
ous manufacturers of single-board computer and supplementary boards have cast a 
hardware vote for the Multibus. Intel's microcomputer backplane which they origina­
ted in 1976. With a steady eye on the control industry market. Intel has designed a 
home to accommodate Multibus compatible equipment. the iCS-80 industrial chas­
sis. It promises to significantly reduce the time and cost of assembling the housing 
and interface parts of a microcomputer-based control system. In thiS article. besides 
taking the first look at Intel's new chassis and signal conditioning panels. we've put 
together a comprehensive list of Multibus compatible equipment. 

MICHAEL J. McGOWAN. Control Engineering 

After the development of single-board 
computers nearly three years ago. ven­
dors moved quickly to seize a fraction of 
the market. It seemed at first that every­
thing from memories to analog 110 
boards had become available. With an 
astonishing suddenness, companies 
sprang up in Silicon Valley. Texas, New 
Jersey, and along the forested roadside 
of Rt. 128 outside of Boston. Late that 
year, we counted well over a hundred 
companies anxious to make their for­
tune seiling the control engineer every­
thing from one or two interface boards 
to complete microprocessor systems. 

Then the pleasant dream became a 
nightmare. From power supply require­
ments to backplane pinouts. little was 
compatible. Even such an obvious thing 
as board size differed from vendor to 
vendor and many a hope for an ideal 
system was crushed in a pragmatic 
search for whatever would fit together. 

Seven months ago in our June 1978 
issue we noted that the number of mi­
crocomputer system manufacturers 
had dwindled to about 60 and since 
then, we find still fewer. Some. no doubt. 
were forced out for lack of reliability. 
though most. despite remarkably ta­
lented engineering. starved as the mar­
ket saturated. 

Large scale integration of microcom­
puter components has more than 
doubled the memory size of single­
board computers. Sixteen bit word 
lengths will become commonplace in 
the next year as microcomputer perfor­
mance begins to rival the mini­
computer's and the lines of distinc­
tion between micros and minis fades. 

The fight for a standard data bus 
drags on with leaders in the struggle but 
no winner. On the offensive. Pro-Log 
and Mostek jOintly introduced the STD 
bus last autumn in an attempt to gain a 
greater market share by espousing de­
centralized system architectures. Their 
philosophy argues economics: the user 
should pay only for essential functions 
by selecting small, specialized boards 

and not squander funds on a general 
purpose board with extra features. 

Still. Intel. favoring more densely 
packed and versatile boards. continues 
to dominate the market while the Multi­
bus retains its popularity. Today more 
30 manufacturers produce over one 
hundred different boards based on that 
bus structure alone. Not that Intel enjoys 
the strict fidelity of its outside vendors; 
Digital Equipment Corporation. for in­
stance. boasts some 17 companies 
providing boards to mate with the 
LSI-11 and LSI-112. 

FOUR 
FANS 
TO 
IMPROVE 
COOLING 

SIGNAL 
CONDITIONING 
TERMINATION 
PANELS 
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But perhaps alone among its compet­
itors. Intel has recognized that the ma­
jOrity of ItS boards are being used in 
industrial applications and that the con­
trol system designer needs more than 
components. 

An industrial chassis 
A microcomputer system designer must 
choose components that are electro­
mechanically compatible. To that end. 
Intel is introducing the iCS-80 industrial 
chassis and termination panels. It 
makes all Multibus-compatible CPU 
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and peripheral boards readily usable. 
The advantage of the ICS-80 is that 

most of the interconnflction and me­
chanical details for assembling a 
microcomputer-based control system 
have already been worked out. 

The iCS-80 stands 15.75 inches high 
and can be mounted in a stardard 
RETMA 19 inch rack, or in a NEMA cabi­
net secure from the industrial environ­
ment. The minimum layout consists of a 
four-slot Multibus card cage with provi­
sions for adding two more cages to a 
maximum of twelve cards. The cages fit 
vertically, like records in a rack, to aid 
convection cooling and permit front ac­
cess for insertion and maintenance. 

On the right side of the chassis is 
room for either a 14 or 30 ampere power 
supply, the choice dictated by the ap­
plication. The system will operate on 
either 115 or 230 volts with a range of 47 
to 63 Hertz specified in anticipation of 
international service. 

Cooling is assisted by four fans­
three for the card cages and one for the 
power supply section. The intention 
here is to make the installation of addi­
tional fans unnecessary even after the 
system has expanded. The fans are ex­
pected to provide adequate cooling for 
most applications so'supplementary air 
conditioning can be eliminated or at 
least minimized. 

Signal conditioni.,g 
Three signal conditioning panels have 
been developed by Intel to simplify con­
nections between the processing cards 
and the outside world. The principle is 
neatness, and with that follows reliabil­
ity. Flat ribbon cables connect the sig­
nal conditioners tothe processor cards, 
a safeguard from "which wire is which" 
and screwdriver slips in the vicinity of 
expensive boards. Field connections to 
the external ihputs and outputs are 
made (presumably by electricians with 
big hands and reputations for being 
less than delicate) through rugged, 
screw-type barrier strips that aocept 
wire as heavy as 14 AWG. The panels 
can mount either on RETMA cabinet 
brackets, NEMA wall spacers, or on the 
iCS-80 chassis itself. 

Each signal conditioning card gives 
the user a variety of options. The iCS-910 
analog Signal conditioning/termination 
panel accepts up to 16 differential or 32 
single ended input chaf1ners. The four 
2-wire analog output channels might be 
connected to 4 to 20 mA current loops. 

The digital signal conditioning termi­
nation panel, iCS-920, handles 24 two­
wire input or output channels with sig­
nals up to 55 V, 300 mAo Inputs can be 
diode protected, and pads are pro­
vided for current limiters or voltage di­
viders. Optoisolators may be inserted in 

Vendors of Multlcompatible Boards 

ADAC Corp. 
Woburn, MA 
617/935-6668 

Advanced Micro Computers 
Santa Clara, CA 
408/732-2400 

Ampex 
EI Segundo, CA 
714/973-2970 

Analog Devices 
Norwood, MA 
617/329-4700 

Augat 
Attleboro, MA 
617/222-2202 

Burr-Brown 
Tucson, AZ 
602/655-8000 

Computer Marketing 
Waltham, MA 
617/894-7000 

Data Translation 
Natick, MA 
617/655-5300 

Datacube 
Reading, MA 
617/944-4600 

Datel Systems 
Canton, MA 
617/828-8000 

Electronic Solutions 
San Diego, CA 
714/292-0242 

Garry Manufacturing 
New Brunswick, NJ 
212/267-6844 

HT Instruments 
Marina Del Rey, CA 
312/822-4296 

Hal Communications 
Urbana,IL 
217/367-7373 

Heurikon 
Madison, WI 
60al255-9075 

ID~AS 
Se'ltsville, MD 
30ii937-3600 

Intel 
Aloha, OR 
503/642-2563 

Interphase 
Dallas, TX 
214/238-0971 

the DIP sockets for high voltage isola­
tion or jumpers may be used instead 
when the input is TTL. Similarly, output 
sockets accept jumpers for direct TTL 
output, DIP optoisolators for transient 
suppression, or integrated circuit (open 
collector) drivers for high voltage' to 
high current outputs. Activity on each 
channel is indicated by LEOs. 

The ac signal conditioning/(solidas) 
termination panel, iCS-930, will actually 
work with ac or dc on its 16 channels. 
The user supplies optoisolators for input 
isolation and optically-isolated solid 
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Matrox ElectroniC Systems 
Montreal, Quebec 
514/735-1182 

Megalogic 
Brookville, OH 
513/833-5222 

Micro Memories 
Chatsworth, CA 
213/998-0070 

Micro Networks 
Worcester, MA 
617/852-5400 

MicroTec 
Sunnyvale, CA 
408/733-2919 

MicroiTel 
St. Louis, MO 
314/569-3450 

Monolithic Systems 
Englewood, CO 
303/770-7400 

Motorola 
Austin, TX 
512/928-6572 

MUPRO 
Sunnyvale, CA 
408/737-0500 

National Semiconductor 
Santa Clara, CA 
408/737-5262 

North Star Computers 
Berkeley, CA 
415/549-0858 

Pertec (ICOM) 
Chatsworth, CA 
213/998-1800 

Relational Memory Systems 
San Jose, CA 
4081248-6356 

Systems, Computers and Interfaces 
Waltham, MA 
617/899-2359 

Thomas Engineering Co. 
Concord, GA 
415/686-3041 

Vector Electronic 
Sylmar, CA 
213/365-9661 

XEDAX 
Alameda, CA 
415/521-6600 

ZIA Tech 
Cupertino, CA 
408/996-7082 

state relays for output isolation. Mount­
ing pads for customer-supplied MOVs 
or snubber networks are included. As 
before, a fuse gives overload protection 
and LEOs indicate channel activity. 

The advantage of all this is that by 
plugging in some components and per­
haps inserting a few resistors and capa­
citors, the interface units can be tailored 
to a particular application. Since many 
mechanical and electrical connection 
problems have already been solved, a 
customized unit can be built with mini­
mum effort. 0 
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