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ABSTRACT

The Binary Decision method can evaluate any switching function in the number of steps not exceeding

the number of input variables. A Binary Decision Programmable Controller module is designed using this method so

as to improve scan speed. A compiler system is also developed to relieve the memory problem which the Binary De-
cision method entails. A communication channel between MDS and BD-PC modules is also constructed to load the

compiled BD-PC object program into the memory of BD machine.
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BD program of 2 -bit magnitude comparator.

ADDRESS INPUT VARIABLE TRUE BRANCH FALSE BRANCH
0 Ay 6
1 B, 2 3
2 OUTPUT : XYZ~001 GO TO O .
3 AQ 8 4
4 BO 2 5
5 OUTPUT : XYZ=010 GO TO O
6 B1 3 7
7 OUTPUT : XYZ=100 GO TO O
8 BO 5 7
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10

100
200
300

BOOLEAN SEQUENCE
LOGICAL A.B.C.D

READ (IRDR,100) A. B. C. D
IF(A.AND.B.AND.C.AND.D)GO TO10
WRITE (IPRTR, 200)

STOP

WRITE (IRPTR, 300)

STOP

FORMAT (411)
FORMAT(8Ha, FALSE)
FORMAT (7HaA, TRUE)

END

12! 3. (a) Boolean -4

Boolean sequence.
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BD step number for output.

10

100
200
300

BINARY DECISION SEQUENCE

LOGICAL A, B, C, D

READ(IRDR 100) A, B, C, D
F (NOT. A) GO TO 10
F(NOT.A)GO TO 10
F(NOT.A)GO TO 10

IF (NOT.A)GO TO 10

WRITR. (IRPTR, 100)

STOP

WRITE (IRPTR, 200)

STOP

FORMAT (411)

FORMAT (8 HA,FAL.SE)

FORMAT ( 7 Ha. TRUE)

END
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BD sequence.

NO OF
A B C
EXAMINATIONS

0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1

1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1

2
1 0 1 0
1 0 1 1
1 1 0 0

3
1 1 0 1
1 1 1 0

4
1 1 1 1
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Di4
64
field DATA
inputs
SELECTOR K/

74151

PROGRAM COUNTER

CNT/LD CLEAR

<} 41
cLock T4171X2

x%

SW4 SW)

WL

LEAR

oUTPUT
LATCH

ADURESS

8D PROGRAM MEMORY

74100 X2

256x16 bit

R/G

W Y os201 w6

2 AUTO CLOCK |
7 MHz 7493 - HI  CLOCK
ap =l 7| 227 82 Mux MUK J-STATT; BUFFER
2 L0 CLOCK 74243
R swg  SW PROCRAM
s 3 MANUAL CLOCK INPUT SWITCH

024, BD-PCEFS 2 dAlx
Block diagram of BD - PC module.
SW1 :clear, SW2 . Read/ Write, SW3 ! Auto/ manual, Count /load,
SW 4 :BD~PC clock / Computer clock 41t4,
SW 5 : High/Low clock 48], SW6 ; Auto/manual clock 41¥)

il E2

Un-
CONDITON
ENABLE

OUTPUT
CONTROL

LOGIC

0 v INPUT VARIABLE ADDR NEXT INSTRUCTION ADDR

v® INPUT VARIABLE=1 : NEXT INSTRUCTION SHOWN BY 0-7.
0 : NEXT INSTRUCTION IN NEXTLOCATION.

-3
o

15 14 13 ]

OUTPUT VALUES/
1| v OUTPUT TALUES NEXT INSTRUCTION ADDR.

v=1 NEXT INSTRUCTION SHOWN BY 0 -7,
OUTPUT VALUES : BITS 8 -13.

0 :NEXT INSTRUCTION IN NEXT LOCATION
OUTPUT VALUES: BITS 0 —13.

2l5 BD = 2.1 9| instruction format.
Instruction format of BD program.
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4

TIMING DIAGRAM

ExPaND xm;ggron
GLITCH Di8PLAY
MAGNIF ICATION
:

TRACE-COMPLETE

MBI 2ulEA7] wme] o

Example of 2-bit magnitude comparator.

ct. QlE{HojA Ax|

lefs| o] £ Aa|& ZDS-1/40 MDS 2] RAM
4000-41FF Hell 2 #4=l BD-PC Sz 8 7w
4 BD-PC =592 RAM (256 16 bits) | t}-$
238l7] $18 A=ojet. BD-PC HA =z 2
2] QQ&E Y 4L 16bitso] =& MDS 2 2 bytes
7k 8ol BD-PC Q1£E & 4ol sigd=cl, BD
-PC RgolA 2229713618 F o] (clear)
332 DOWN LOADING £743% x2ud PI
B (Parallel Interface Board) W ¢] PIO (A) &%
3 Z-80 CPU%| MODE II ¢le{YE§ 873
Al S, olal Z2aYstEe] e L HRe
oAl 4 mbEofxle FHo 2 A998}, Z-80 C-
PUE QHHE Q7o aj2} 28 794 qgd
E e g 753 SRS s8sln
k8 Aol %2 AIZE PC BFo] Bty 219y
6 olle QlEslo]l& Az HREE TAFY
I, 38 7ol QHYUE AHelA TR £4
=& A3

DOWNLOAD
REQUEST

ASTB

{AO-A])

EPIO(A)
+sy BOBY |
DOWNLOAD z-80
COMPLETE CPU

BI

PIO®)
PC CLOCK
+5V pPC CLEAR
COMPUTER T
CLOCK |
D Q 0
7474 S TO 74177 CLOCK

CK 74175

O8l6. Aelsio)£ 2z|9 3sl2x
Circuit diagram of iterface unit.

OUTPUT
COMPUTER CLOCK
SELECT

OUTPUT DOWN LOAD
IN COMPLETE SIGNAL

- J

¢

READ THE COUNTER
FROM 4000H.
POINTER~4000H

l
¥

OUTPUT 2 BYTES
(f BD INSTRUCTION)

l

COUNTER«—COUNTER-2
POINTER«POINTER +2

OUTPUT

1 CLOCK

)

YES

OUTPUT DOWN LOAD
COMPLETE SIGNAL

|

OUTPUT
PC CLOCK SELECT

a8 7. UHYE HuL Rl $4E

Flow chart of .interrupt service routine.
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2t. BD-PC =23 Hmadaie| AN
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PC ZEIyoR Hilgichd, dFs} Srg)
of w2} 4 (1)3F 2ol AA nodest 7l35kF4A
o2 wobxlA slef, 1 kg TR Aasl
7l Szt o2l ko] W g RahA Sk, afeby
AR e 2e]E ARSESR E2E T4}
of A3l Elg ook g B 2y g o
JE" Aoz Asldy S FEilH
BD-PC Z238¢ deju+ shge E4lshq
o},

A oAM=, AeERYY Qs 2
Ho HESFE goiEold din 2 deo wl &
EE {49 HE dolEd 7 21yL ubEg)
of, Tl Y AABE FEestE A
© % Quine-Macclusky & tabulation ¥ly-& o]
23l she] e gt PN EY e-
ssential prime implicant& o)
costE Z+ ME Mg,

A R E 2 HAERE ool

minimum

l CALCULATE CC,

l

CALCULATE DC,

J

‘ CALCULATE D,

1

{ Complete decision table

|

Compressed decision table

l algorithm 1

Optimum tree for minimum storage

l algorithm 2

BD program

algirithm 3

38, BD-PCAstele) £ tholoj 1y
Block diagram of BD-PC compiler.

71 3180 A pollack 2] d3e|Z&S &) g}t 3.0
2% 9 ol o] fme|EFoR N Ealol
rootef] 3l &téli= node S Aolu= WL 44
=5 o] &3t = A8k}

&3l 24 Xl A4 CCj (Colume Count), DCi
(Dash Count), Di(Delta Count) S<& #H|Akgt
th8 DCizb 7h 28 ZhS shal g EH£E A
o 4k9{¢] A A nodeR g} .DCirzt E3l Aol

IS THERE ONLY ONE
MINIMUM DC, ?

[ No

SELECT CONDITION WITH
MAXIMUM D, AND
MINUMUM DC,

Ms
/

SELECT CONDITION WITH
MINIMUM DC,

—

J

END

D8 9. noded 37 A7 FAHE
Flow chart for a node.

500



% X /Binary-Decision¥W}A-& o] 4% Zz ool 2§ Aol A A7

st o4t 2% Aol Didk bt 2 &g 2
£ YHE4E AUt o4, 29 Yig 9
@@ Kds @9 CC
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L
[,

ol= i #9 DCie,

oft 74, Ax &

Ay =0 (YIE I kdsidfo) gdoiA
Xie {0, 1} 8] A%
=1 (Xi7} don’t careq]l Z$) {4)

olth, ERE i Y Dit,

CONTENTS

INPUT VARIABLE

O | O (= OO = | OO |m|[O|lO|R|O|©
OO =[O = | OO ]| OJOi=|O|C]m|O
oClo|lojlojlojlo|IoIclOo ||l |IoIC OO
oclo|lolo|lclo|lojlo|ojojClo|eIe|C
CiIQ|o|=|=lOolOol—|lOl=jo |00 |O
SOl | Ojlo|lClo|CIOI=R|O—=]OIO

IOl C| Ot | m | O|= | O == |~ O

OO e [ Ot | O (|t [t [ O et | O e | e

0 BRANCH

Eg

1 BRANCH

OUTPUT VARIABLE

Olo|~ioliol~=|C|OoO]lm|mR]|OIO
Ol | Ol Rrio|O|=|Oi= O
ololo|lolo|lo|lo|lo|lo|lo|o|@
Clo|lojlojlojo|lojojlo|jo|o o
olojo|lo|lc|lojo|lo|Ic|loj= @
o|lo|lmjojc|lc|lojClolo|O

Clolo|O|lCIQC|IO|Cimim| OO

OClojlo|C|Olm|[C|lOlIO|m|=]|O

J810. 2¥E 27 wZrle] Bz dHold
Branch table of 2-bit magnitude comparator.
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#5

3 7kell BD-PC Ql~E 84 Xoflo] 252 oz
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H AEERHE AT, o] 2 qlrET
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)
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=
_L
rﬂ.

fr oo

A9 g o= A
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thgodl = root node 2| skglellwlel] v T
512 %+ “1” B#A noded %ire|E 204
dojal Hloj&oll A Zopo] QT E=5tm, o] o
=R QqEEGdo] FH5+& Dﬂ_‘i’_E]Q] of =
dl2E 99 FHUR root noded “1” H iz
olEdL Y=o F9etm, 7‘“'%'3}"1 3t node
E5E “0" B#2 noded #o} AT E=3ghc} 4t
718 A& 2E nodeEo| NIZ=H af7tz] A

3l Haldg Ty Heb, 28 11l 2
-bit magnitude comparator 2] ol 4 <}7]%} u}
yog oTrEEE

TAE EA3H

010 #10

O8N 2v¥E Ay eaz)e] BDE®| vio|oj1al
BD tree diagram of 2 - bit magnitude comparator.

#1, #2, -
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