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Ex T Microprocessor £

et &
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LEF W

EEE BARAA 19484 EAAAHI £
2 BB wel EFEXS #Hnd &ERe
o]-F Ll #fixKel ool WA T N HE
13l HWESS 37t microprocessor ¢ B
gl Aol

19714 INTEL A &#19 microprocessor
7t BEE Lk oY HBL BEFEXY EXT
EEs AL BEola Bttt ARFKHR
o AFEHKR i A Ao #LE S
o o] 3 HEL Jozr #iEE Ao
B AFee iR
# (Central Processing Unit) & &7 9
LSId ez REsIE 2oz TEEEL ALN
#ES EHEY0 A microcomputer 7t HHRH
o},

E3% microcomputer = /Mol FHHFE
7} o &8 o= Higol B REFl pro -

73

microprocessor =

grammability gt $4¢3 F#E A2 Yo
T2, E¥ 4 BEAESY 4 9FA LTI
A EAT 4 glor oo i ERe TWA:

BB kel = #AENe R @ind @Eolch
HAE7HA] microprocessor & oW 4 FHo| &
Azt sterle i 1A,
AR —MmId o= ZAES minicompu-

REHE K ER %?Iﬁﬁﬂ

ter %#-% microcomputer 1t FozA %k
o} MRELS BhiHE U BB HES #5Ad
o},

w2t A minicomputer ¢ FE#EH-S micro -
computer 7} 2% ¥ 4 JEF multiprocessor
of W Mo fus) #TEx sk

7 BRSSP EZ AL random logic Rkl
microcomputer & HRT o 2 A
software logic 22 fAE3}+=

hardware
logic & 35
oj=t,

MEMoZ AYURNA A+ BE 7o
2} hardware ¥ %ol A2 BEE(func -
BmmstAV BERES LA
A2 Rur#gstx =, microcomputer & FIAT
Bl A& 2438 software o Ko} B
{5 B 92717 BiEs: +38 4 U= &
B 2rA "k

B O3 R SCEel o3t o 5070 ol g9
gate & Z+ random logic ol A=
cessor o] Mol ART Aoz Ho gtk

28y o213 random logic ol microproce-
ssor & AT enA BAES: I8 GRS &
HEE 7L dobA7] dgo o] BRASHE HE
7t avkx] 2A EAA HA g BHET 2
Fem o] et

3 BRSO M-S A bit - slicest &

tion) &

micropro-
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& AF7 AR BRI U

a#d o8 & microcomputer ¢} HEEE=
R FAe BEY ciiol 284 BRje] W
€ £To HEMB A& g7 Wi o]
of g BRe A %S Ao RIS

nlx) et EASFR A= GRS 2 BRES
HEH e BHEES 275 FHd mi-
croprocessor & R o2 A Hardware®
FEE software 1 WHEEES REs= A+l
12

KEH o2 programell 93 HEES EHS
o] %A o] K J5e FRILAAL 4 vk

utetA o] 2§ microprocessor ol E&-E F
HAMSE BBEMEREIY BH BB
2H7AA S BB program o] o3 ojFo A
4 AA ==

2. Microprocessor & FIAsH sHRAIQ 58

ol A R uket o] microprocessor
= Z SFoA ARz o R o
2 JdEd 53 HASFAA BESA JEY
3 gk

FHH LS AR BER AL FARK
gk W ERES Bk ShatS
Aol FRrhe F43 e

o|&] 8 Kol A Bl HR#E-S microcomputer
ftfo oA BEES EHE o 4 Uch

a9 AR microprocessor & A

B
e

224 AL 4 Y= HHUES AP R sA.

® microprocessor & FIAT FHARME B
2% W& logic state analyser, development
system T - hardware B9 &3 high
level language, assembler ,editor 2} &
software B33l T8¢ #8 % (availability )l
o3 EHEIRAYE BEEMRES 4D 24 4 3tk

@ microprocessor ol E&E T R 7

&4 %9 hardware logic & programmed lo-
gic e 2 @3s}A Xt

Z o]®] 3 programmed logic & 42 ROM
o2 A 4 @e random logic gate § fA&3tA
e},

a8 ez FHARMKY BiEE SRIASAY 82
1tE AJ|z2} & 74 $ol£ programmed logic
al ROME m&stA v, PROME AH&3to] A
2% programo & mAFoBAM HA o F
A 4 et

wjetA MifnEyQ]l hardware &R BRI
BUSA #EH ZTFY HEE d2de=A
REES HEE BLAIA das KEE TFH
AR 4 e BES Z2A w4

® microprocessor & FJAL Hffe &3t
AR 24 o A AFe] FRE
ql €)%= (maintainability) o] A st}

@ BABR HRwpel ERE HERMKA v 4
33 FEDRSE & 4+ ¢t

microprocessor = &ES $HMB Kk £
Ao g 7] &A E A £ hardware 2 o 3+
random logic-g shte] LSIA £ET A
ole},

28 B2 microprocessor & #rke] WA+
LSI A% gate 49 F71ol o8 o|Fox+H
2% 1 oA Bn%o] 279 LSI €49 F
o 2/EEEFE (logic density ) & 5000~
10,00070 /Aol EH 1979 d Rol+= 25000~
70,0007 /A 22 ¥o}A microprocessor H
S Aast HAd o g 852 ZAFT M
Ha gk

28z 2yl oA A 2 REEE
FEE dd 294 e & 4 Sl

282 = TTL logic 22 FA4™ %H#
7} microprocesscr 2 FAE ZR¥EAlolol B
B (function) & &3 719A kel 28 ©
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1My
Q Bipolar Logic
A\ Bipolar Arrays
O Mos Logi

64K b B

@ Mos Arrays

-
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dTHD ¥Ad SINANOdIWOD
[y=1
&
vl

—
=2
T
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65 70 7% 80
YEAR

a8t

#el vl A& HEE VeEbd Aelch

a2y 2 A4 E 4 30%°] microprocessor
o] BH#Ee ¥ RS #iE (function) & &
ol meb TTL Ao ¥s Rieel HEEmn
#ol oF 15% AEUYL & 4 gith

ol 2 &k ##EHIQL BHRE 53 microprocessor
= AT HHURKES BERKEN s A3
FREHRS & 5 A< ¢ 4 gk

#

TTL Implementatjon

COSsT )
Microprocessor

Implementation

Functional Complexity
a8 2
3. H7E2| Microprocessor GA
Microprocessor JEf o] 8317 o o]
ERSHE EXrd WBAA 9Estd 23
33 i},

&, EO, #i4, #iZ%, &{E, computer 5ol
53 BAY HA7 @k

a8la TTL3® %o Y minicomputers M-
croprocessor 2 fUE3I= 771 28 micro-
computer HEMY 60~70 %& =AAslz Y&
€ & 4 ek

a9y 204 »&o]l microprocessor & FiH
T R A BMAI BEEES) Rindl o &
B EEERE] W 27 wiEd RE R
¥ ZEt kol oS BEILx: e e Z
& 3= FHLE microprocessor & JEM o}
AxEe} A et

ol#1 3l Mi%E HUSETAA t&  EEIA
VER T gled oAl EinsEE FESZS E
RE FRAIZIZ] A3 HE FHE AFo] HRE
B = ol 3}7] m-Eolct

& 59 7|& random logicol 2% EHl
R A= A2 /AR mEEL] Hlmssaeal

remote control, programmability,improved

readout , peripheral interface-°] micro -
processor ° 23 A HKEA 28 FHA%
% Egl s 2ox) & 2EE XA g=
23

TR HESFAA Bifo B HRsT #T
Bz gl " 1841 (process control) el
microprocessor & FfAg FE& A493d o
=3 et

g, IEslEs kHBNN, 2808m d &
Bl ¢tem o|Rojz= B o® analog
Ql ot}

analog A%< TR\ &L A4S, #
gx, TAAY 25 B2 Ade tx Ux
b ol &t AAR-E digital Al o2 vEoE

o #EaftH dift glv B, =l
whE Sx 2 sl 498 HEd fERez
A ARG F4F 4 Sl
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16%
18%

Test/Instrumentation

|

Industrial Control 13%
16%

Aerospace A 3%
——

16%

%

13%
9%

Medical 5 3%

3%

Consumer 5 3%

3%
Office Equipment E 2%
2%
Education E 2%
1%

Transportation B 1%
1%

Other E 6%
5%

a8l 3.

I

—

Communications

Al

Figures

1971 I}
1975 (]

digital FAAAE & 4+ A= HWHA ¥
T 4EEE Bl BEy A4 A" con-
trol & 4 &
System #t) & &l Aole,

#19] (igital control element =
computer 1} controller o] & HBEHIEE &
A #HA Aol

W= bistable flow element & Z+H &
Z+9] element = HEE = digital input word
9] bit ol 43 contral X=

283 2 microprocessor &

digicon Valve ( Process

on line

5 AT digital
controller = A o 3t EEF)
Bhedl ERASHA Rk

ol gt HeolA 71¥ analog control element
+= A/D converter &t E/ 1
dRFe =AM TRAME digital b AH 4 g
23

Digicon Valve &

amplifier &

¢} ¢} 7o} microprocessor ol 7] 4t-& F Digi-
RSty mER 5
R4 (flow -rate meteriry and 'control )

tal controller system &

compressor surge control,K Mixing system
control , flow - rate calibration 2| L]
|E A =Hed (2¥4)E HERBF
%% ( liduid flow measurement and con~-
trol system) °|t}.

2ol A
weighted sharp orifice control element®A4
o izt

E£BES (low differential pressure )l
&l A& liquid digicell micono] oleje} 3
< EF HEE HFEAE EA ®Hd

liquid digicell valve = binary-

Q =C, (dp /SG)T reerrmenrnnnnd])

Q : system flowrate

C,: A& 4w Hy

dp : ZBIEN

SG: lquid specific gravity

C, 7 wu9IA e o)A B

AALR 34L& Com ol 2 32 V, & percentage
vale opening © 2 Ao qcid 4L oot
Zo] e,

Q =V,C,, (dp /SG)% ............... (2)

LAY

HEAFG oz A MI-
¥k okt 2 A flo-

a¥eg V, (#u92) &
CON® #HEFRE AAT &
Al 4 vk

el A= liquid digicell ¢eiA &}
R AR (1)RE 488 47 ¢iA ek
o] % Sharp edged control orifice=
flow nozzle 2 A &3lA %z}

WL BifEdEEel 4
ojol A 8% B/ BEELTE ZEud HA

wrate &

liquid

liquid digicell nozzleAt
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Sharp EdGE psr Liauto Flow
ORIFICE NOZZLE
| L4
LD
B VALVE P
o-5v 4 ¢ HIGH LEVEL DIGITAL VALVE
’-;V. N 210 Lines
1~5we
4-20MR Liauio Torﬂlltz::L)
or jp-Pma PigCELY COPTIO
MICoN]

Q = V,C,, (dp /3G)*
=V,Cpm (B, /SG)¥

= V,Cym (®,— Poypo, )/SGI%

18 4. Liquid flow rate measurement and control system .

BHES 44T FL7t nozzle HolA
=l

%, nozzle throat 94®-2 Liquid Digicell
MICONY Z71¢® gon olefe £ X% 3
U A ALsLA Rl

A 5

Q = V,C,, @ /SG)% ............... (3)
Q= VI,C,,,,, CPl‘Pvapor /SG)?L ...... (4)
71l FASEE Agd= 3I1XE HEHI
I FAEHR ge fold (4R AHgsA =

o},
2% 5 += single —loop MICON con -
troller o] zt=kstd 7= ojel,
MICON controller & INTEL 4,000 ser ~

ies LSI &l 79k& Fx ek
CPULX 16789 4bit register &} @74 &
N2l 4bit arithmetic unit & 2tz Yo

B address ¢} data = 4 bit bidirectional bus

< 33 A4srt

zela CPU+x RAMF @7 ROMC( read
only memory ) £& PROM (programmable
read only memory) o} A &AH 8bit in -
struction & E§f7tA =+d E%F controller
o W% MICON program & ofEjel o] Al

e 4 A

2
Ty

@ Initialization Section

MICON controller ol ol FF=Hd =
& CPU% RAM register & HEMC 2 reset
8}A =lo] digital processor &
A-&He 3 sA "ok

o|# & processor & Effm-Eol B 2
7l $lx= 4B (fully open) & £F (fully
closed) of A ==t

@ Mode interpret and control

program &

set po-

int computation section
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DIGITAL CIRCUITRY

LR R L L

DIGITAL NPUTS H prOCESSER

RROM supervISER | pieirad [, put
coMpuTER. = c1 poRT RAH
OR OUTHER M\CoNS -

o LB oo
Fo«nw- SL's DIGHAL VALSE

e e -

ANALDG RINAL

CoNTROL ELEMET.
- l% B/ p——t=
VRVE POSITioV
Outpur] H RECOR DER
PoRT A

r D/A SETPOINT RECDROE

ERRoR EE“”B

process RECORDER
P e

28 5. MICON controller functional diagram .,

o] section ol A+ FiE# dol| gl mode
switch & setting &% 9o 9 RAMdl A4
25 At

2 Fcontrol set point (SP)E  mode °
FA == computer F B AU A A

® Process variable digitizing and valve
update section Process variable feedback data
< digitalffe = Ag3le] RAMo 9= PV
(process variable) location o] =} 2}3tc}.

tkel “auto” Fe “ computer super” mo-
deoll A = SPe} PV 9] =7} A 4tsr},

U AL AT —E AA A v ged
3 — mode algorithm®| by -pass 324 = ]9t
dAAE dA =< 3 — mode algorithm
predictive algorithm& 4334 Rrh

@ Alarm computation section

ARE2ZL PV7E A 43& A4S 2
A ek

alarm bit & FR 27 ohel set E=4y o
% alarm bit & valve W4 recorder ol A%
Hx ddddel gl high or low limit =
AlAE F5A71A et

® Valve opening and closing synchro-

nization section

Digital valve 71 fHY o BEEA%IMR RO
fEEzLolo o8 AEo &AAH-E FustA =
oz olg g H&e 24351517 ¢8 synchro-
nization subroutine & A&31A "ch

® LEDSs recorders and alve Qutput Sec-
tion

HER BEHE ddsd LED X A%, recordes
alarm, 223 valve ol 43514 Ak

@ Timing Section

Timeing section ol A+ MUXA4E-& 53
U/D (update ) & ¢l°o] €4 30ms counter
7t Az 2w 74x FE 3 A 2E <L waiting
loop el A =+t
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MICON to optimizing computer [nter-
face section

259 MICON® 3#ens 3tE HARS
&8 A optimizer o] A Xr}

o]#1 &t line-o- 1) clock - enable , 2) data
line, 3) busy line © 24 optimizer & Y¥
“ fanout g 4 gjow ¥ MICON o2 ¥H
& MICON<C. = “ daisy -chained” & 4
Ut

AGF7tA Aoz #REFYTE MICON micro-
controller + e LSI £#Fe)
#ES B stesiA | Zoleh

o] 2| & controller & %2 process control
o A MEFZ 4T sAHgezM OgF
stA & Aoleh

computer

4. F33k2| Microprocess &G

Y microprocessor 7} BAH = 4FE 12
Bl doel FAE BHEM nd olsie)
o},

(D Random logic gate & #m % hardware
f] A AH o] microprocessor o] FERAC  2]3)
software F9Ql BB = HFH oF 272 o
A & 4 9%°| random logic ol H13) micro-
processor 9| ] MM Kol g A
A BELFE o drobe A FlIAs #
BEel ZhML, BEE ¥ FEEE 9% mEA
71ele B ok

@ 2339 A2E v™ microprocessor 2
Rl HARFAA 53] B HHe AXT
& & 4 Utk

ol 3t M EEE Y microprocessor 9|
A2 7hal FERiEol o3 obz] BAE Axrt H
2 e o8 FABBIE o % ERA i
2 Egolr,,

® Process control ¥ data collection & ¢}

LE4# = microprocessor & FEfste] ana-
log 7 #IME digital B #lfge A#sse
WA A4 Aolsh

@ Data communication 5 ¥#E7t 53
STE= R BE $8o] & Aolsk. EEHS
ol 4= switching system, multiplexer ,
error detection , correction circuit, encryp-
tion 5ol microprocessor & FEfio] f# B
#E Aol

® ECG (electrocardiogram) , EEG (ele-
ctroencephalogram) blood pressure AH]59]
9] 7|7}l ©]®] microprocessor & FEM ol
Ha gled, gor vAASE, 44A%, 43
As 4 ARA ST 9 dEHHAAE BRI
BF#Ee] 88 EUE AT A 9 A8
= A ' Aolsh

® vixigto 2 1A A &) & microponcessor
o] ROl 714" Zeje Hzteow #1t ohg
AEEA-E A H% 4F RERE A&
5ol ERol g™ Aol

5.#% W

B BTEmY mRAEA dge wn e
= microprocessor & FJH 3 TEBRE, Hihol
o] ERAWES ok vt e vlFd A
Hol gleom fjx o] Hokol it AAI &g
A48 5 E4ststa M2 KES WX B
Bt BN EE el &-83te AEN, BE
B 9 FEEES #5she ERET process &
of o8 ¢3t FAL AAstS RETHIE o A
FA Ay gusol & Aor ARHe ¥l
ol e},

2 & X R
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