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In this study we described Binary - Decision Method Programmable Controller that is faster than
conventional Programmable Controtler (P, C) using the Boolean method, An algorithm for the
optimal BD program was systematically developed by using the incomplete multiple output funct-
ton and the tesidual characteristic function. The potential applications of BD programmable co-
niroller for the problems of industirial control were illustrated, which include on —off sequential

control function and also the tasks involving conlinuous data processing and PID control, An ex-

ample was presented that has shown how BD programmable controller and ICU (Industrial Co -

ntrol Unit) controller can be applied to the sequential logics,

tional - Integral -Differential ) & o]}
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Fig. 1. Picture of hardware architecture

for the BD programmable controller.
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Fig. 2. Execution of instruction in the BD
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FrE EL*FDH i ZbAE s A "a?*?}%l X (gram-
mar ) o] Abg-5]7] wf Foll BD L Z 12l o] & 7 of7
o v Fair Agohid ol fulch shmsles
TA8ed glel4 ISPE7IM e o Fitnr <
aul9 7 Jo 4A 57 (de51gn tool ) B4 Ble
ot 9 *]”Eﬂ 14 (simulation) ’Jr #4F Carchi-
tecture) #foll £ Egjolo] F4 g Ho] ol
Al 28l ol ol e} pEME T

ISP %71 -

(a) EHHEA

(b) Al2=Hle} M 2 Eag20] ‘M} el m
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Fig. 4, Circuit diagram of forward -reverse

operational control for function Y, 7.
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H S - R
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INPUT TRUE FALSE
ADDRESS STATE BRANCH BRANCH 38 7. slEAel ICUAES
(1) S é g Fig. 7. Basic ICU system.
2 c 3 9
3 D 4 Y E:3 3. S EEFEYY A4d4d BDEE2A)
: OUTPUE Y=o &0 20 0 . Table 3. BD program using instruction sequ-
6 D 4 9 ences .
7
o E g 18 ADDRESS INSTRUCTION COMMENT
_ 0 000006000 01 000000 00000101 TEST
? QUTPUT ¥Z=00 G010 0 1 00000001 01 000001 00000111 TEST
10 QUTPUT ¥Z=10 GO 70 0 _ F 2 00000010 01 000010 00001001 TEST
3 00000011 01 000011 00001001 TEST
0 e me 4 00000100 11 000001 00000000 OUTPUT
4.4.2 2202 BITBAZ 5 00000101 00 000010 00000110 TEST
- a 6 00000110 00 000011 00000 ST
BDX“"VI“ R WA I (loadmg mode ) & S 0009111 00 009010 00001000 1St
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) e . 2 AND A 13 OR z
5. ICU(Industrial Control Unit)2} 3 STO ¥ 14 sTO z
_ " a Loc D 15 1 D
BDHo{7|e] Z2asiAH 9| & 5 m c 16 AN C
6 ANDC B 17 AND B
7 AND A 18 AN A
LCU 3= qi&rafal vl =il &) WES 2 g sl gon bR R
= ’\]irﬁﬂ&i tEo] Alg H CMOS s =2 4] o] o}, 10 LD D
23 7L siEAe] ICUBHA SRS BoFrt ¥
MR A el BTl st BDRE e w CU"J S BEIEFS 2149 WHels ETsoRD
i Aelriel 1CUE fh#xal wwl 3239 BD 22 -z?}q_ Z BD LR 2w 2 HAelrlE 2 WAE

ol Al 1119 fygrilisl gk Mhsted ¥ 49
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Timing diagram for the control and

output device.

(Dg-D, T
UNCONDITIONAL———s
CLOCK STROBE

(D -D; D
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— 6
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_FIELD
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8

oolo 00

COND.
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oo lo

INSTRUCTION/
(D, -Dy) DATA DISPLAY

l©

PROGRAM 5]
ADDRESS
O
((32“NT/ER):> DISPLAY
o ~—fy

a8 9. 2 Ao Ty
Fig. 9. Block diagram of output device.
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(b %J_‘E{_Vé (universality)

71E9] P.CrF AEA (reliability), Al&4 (
flexibilty), #eal4d, w34 A9 LolEel dupa
2 EA L Zhe) n) 3 BD}E" "Lflﬂ‘ﬂy- H el 7] =
2 %3l (modularity) & 37 9J& A} =&
Hol fEpko] EAM) %_H;]% .41144_ glel P.C Hr}
B2 2 AF ol A gl e,
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1 O
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Al F

2l

(c) modularity

71& P.C9 ”ﬂLr(module):lL” - i/ 0
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programming loader) _7_81 3 gtolv] /7 SElR
T2 s ol o] 3 g 26 AlE (sign-

WERARGRCE M34% B

al) ©f M weh wue AW F gle] AxH
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ol BDxRefeid dojr]e] 4= 7 HE7E
P&l w2AA Azhe R RETHY 5/
ow Al2zBlo] RS 93 BD LR el v B A
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(d) noise immunity
71E P.Col viabrizl 2 BD X g 1efiv] & 4l o) 7]

7b Azrldlol sl gtalAl Fa sk 913

=

 EHEBE Fx 4177 98F 29 %3 o] A,
*A71A mol= (noise) & A AAFY] 918 HqE
o) 1A,

o A ARBES ) BrE s 2e) Ao (insulation)
< 23k LEA2 Y (photo coupler) ] A

AP A (output latch) o 42 H]E./&Lg (bit
signal ) & QX2 L5477 948t 5] o) Aws
k_ J:l /‘ (ilb}_

(e)programming facility

71% P.Cxr 2293 E 9 ‘15101 HH‘/P o} L
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= Lpllsl _/f ol_‘» o}z]_CL 1| }]7 o) oL} BD 2
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