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Ao wzbz]s] Aurto] FoE wkol 28l A
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gubd o 2pgsT ole AT

feedback control@t sequence control®
b ol=rl sequence Ao+ Ao} 4] &
4lg vle] HsFE,
#HE Wb
o] AbsiAl el

o g3t a

ads

olol] whel dubHqo=
A Alejol 22 Aol B
Aol 878 AddAA ek

ol 5=x8)l sequence & se-

_,.,
3
g
o
]
[n
3
(o]
=+
7T

ol& AAAe
By

Al A4l A, AA
F4 ol ofF= o] sequence Al

o8 software® sl x9 7l5& F7t

e Lede 2dshl slse &

—XOL;E] x5t

ital Al4k71E PCel Mol 2H5F

relay 3| &
i “af4”¢ program®
A 5td memory7t L8 dHA = ek

B 4P, pCel Wzl vEol w3 Hxb
2|3, Fav)gol chofahs of o] Ent stored
methodoll 2]+ sequencer® wral
grammable Controller (ZEI1W 4 Al o}7]
- PCR E7]) 24 Bt sl oleh

PC+ 19784 NEMA standard 1 —28°l
Hqao 2 “pCete ol EH& AHsiA H
= el Fhel A els gl

o)k mw ohdE I g
a4k, A Ao,

)
R )
g 32J“§

sram

%@I XoLl

“T“

ﬁJﬂJ

&3
A

= 2| timer/counter, AHE

ol 2 memoryell program
process= A o8k digital 532
ol Azl e FAoR #HEsE
6}1;}' ek

A o] &het”

2] 7144 4l sequencer+

|83t PCE General Motor4H2]| 2].50.5(} il




% line®l relay®l of4lol A-8& fja of8
A8 A A8k Gould4hell A Micro-84PCE 7
gl ol GAIG e ™ AT analog AlE A B,
PID Al 754k obvgl tb2 PC2 main
computer2}9| interface® £ & W22 flant
controller 7] 2ab=s| ¢ o = Hlx A o] F43F
o w A¥sl LrlEs vhrlsE, ArkA

sboabgko B oAl s shan glek
1. PCS 4% 55

PCE TAHEZ 642 module® Y& +
o™ o] module-® optionl & AFEHIE
gre},

1) User® programo] £o|sl5 5 pro-
gramming ¥ 3} (Field programming device$}t
CRT programing device® )

2) A4 W Ao glAF2] interfaced #7
- % module.

) CPU, Memory % Timer/Counter 59|

Ch

) AR Aed Fubol PCUlFoll 4 AF&
| S e AUF Y ol4AlY
B 715% 9138 power module,

fe)
5) PCHF2 4 AAmodule ¥ network

6) PCell HA=lo] 2= monitor (load/run

ol

program) % Control software module,

@

push  limit
button switch sensor

I
s g/
A/ Pl

valves motors lemps

T8

38/871479

(3% modufe) {C PU & Memory module) {#% modute)

2

#3510 -——1

Computer
& Periphersl

Device

l User Programming Device I

D2l 1. PCej Block Diagram

ol module®g ZEE TzHql PCe E3
& 919 2" 19 2o o] modulewd AA

Y- © 2 hoard type 3 block typel

1. PCQ| Hardware

7t. The Centural Processing Unit
of 3 processor$t system memory®
vz 4P WE 2 communication 71
multi- function 71§ 5 & level?| < 80]
7H5 % system &2 412 timers/counters
T 715% softwared o2 A el glr} o]
E-2 programming device 52 Fu] A-3] 919
communications, fieldE%F2] monitoring, sys-
tem diagnostics, process control, multi-pro-
cessing 52 7le& T3l PCAlA Y CPU
7o vhat 2ol 3EE0 2 F )

- CPU#| scan

FAA4el & cycle (loop) time 2241 ] #HE
28 Al dataE 9, TRIYWE FY5}
FEHo WF e Lo Ao g ey

o, o8 Fye I3

1‘01

i A

cle method step ®#4le

Processing time

® ® ®
Reading Processing
input data (Process 120steps Output result

during this period)

Input status Store previous

(all input data) processing result
@ IS

User Output to
program > CPU all output
' relays
1/0 Update

Write Qutput

or
Read Input

Program Scan

&l 2. CPU Process A I} Scan time
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29} o] vhebd 4 glet
e

o] scan time

o},
scan time= (Y 8 714 A|2kx Y FH )4 (4
AL EEXZR2IH stepF) + (£
g A$ AxEHEAF) + 13
A=k A7k
o] Aol 28l scan times AlAFE ARRE

s
A& 20%H e 1¥s)
I £x e AL A" uPe
T S5 A ZAHS 22 10~100msecH
Eolrl, 2ol scan time® ILE3}7F ol o
TE I glet,

— Subsystem communication

CPU$} I/0 subsystem39] A HE A
ol AF F27F eEs 4A20 2E commu-
e geh CPUSA
9] H8 AF3F2 error checking techniqueo]
gutA 9l format® &} 24 data, bits, start/stop
bits, error detection codesEA] ¢]Fo] 2}
Error checking®] #y-& cl29 FH= o] &
o}z e},

o Parity check (Vertical Redundance Check
: VRC) ‘

—every parity, odd parity

» Check sum (Block Check Character : BC
C)

— CRC (Cycle Redundancy Check)

— LRC (Longitudinal Redundancy Check)

—-CPU diagnostics & reset

o] A4 9] diagnostics 2 A&
cessor, battery power supply OKE =}al Al
vhsked, software® 2B+ power F7|3} F4
chip %713} parameter i7]§.}‘i o] Fof 2l o},
EE AlLd o)Al BE 74| 3| Rl 23 o]
A A CPU 2 A E gAY e
CPU¥ reset®lZlth. L ol 2+ battery =
condensor °|44] CPUel 742 CPU % A
A gto] A& CPUZA reset 528 2520
g ARLE ARAlo] ol 4 9leh

Y. Memory Unit

nication media2] TAH AL

memory, pro-

oo r!r
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PCell A 2] dubA ¢l memory system®(1)Ex-
ecutive (2) Scratch Pad (3) Application mem-
ory (4) Data Table® ¥ =™ executive pro-
gram< Al&® 2} E T3S
itorel 4 A2l communication program
o] ‘5019}3}, Scratch pad= CPU®] monitor
a8 o)1} control program+#HE AYr]= g
A<l data® B3l application

useroll 234 program instruction®]

system mon-

memory <
z] A=
+ %993 control programe] o = Add
ol Data table-2 control program3 3215l
data® &89 & timer/counter 3k, control

T3k Al ol F

program® A, wgh Soo
system memory2t

e 133

memory mapl® V7™
application memory® ¥
3} ol Z=ch

Executive System
cratch Pad Memory Input Table
Irput/Outut
Table Qutput Table Data
Internal Storage Bits r Iable
Daw Table rea
Storage Registers
e -4
Application
Memory
ser Program
Control Program User
Instructions Program
Area

%3, 2eEtEol PC2l Memory Map

v}, The Input/Qutput Unit
g - 2= T2 AN Y FA test, sen-
[}

) HBE 3} valve, motor 52| actuators

sor 52 4

242 £HE ofu|gie} AAAOR o]2|g} 9
- &8 dAd2A PCE “sd2% computer”
2% Hew glos ofF o .&HL Al 4
L5

) Analog Input/Qutput
) Digital Input/QOutput
3) Special Input/Output
)

4) Remote Input/Output
ol2] ¢ - EH K2 7 moduledllAle 5
3 8. FY Heg Tobe Aol Tasked 44




20 2 analog B¢ digital 5% 39 163
128AERA TA=T glek = o] 459
ol A 7o A dEH type ¥ rating

owf, o 23

el

i
Sk

resolution 5o} L& FHIL g
|

™

A

=]

signal conditioning 3 2& ¥

z2

e

[+)
o5} . glel odubxel PCE
L2249 analog ¥ - FH852 digital A - £H
H& 2|n|Eke o2 deviceEI FF rating e
1, 29 #Zvt

I 1. Analog Input/Output Devices & Standard Rating

- Devices e L Standard Reatmg : o
Inputs  Outputs - , Input . Output
Temperature transducer Analog valves & 4—20mA 4—20mA
actuators 0—+lvolts DC 10 —-50mA
Pressure transducer Chart Recorders 0 - +5volts DC 0—+5volts DC
Load cell transducer Electric Motor Devices | 0—+10volts DC 0—+10volts DC
Humidity transducer Analog Meters 1--+5volts DC +2. 5volts DC
Flow transducer +5volts DC +5volts DC
Potentiometers + 10volts DC +10volts DC

I 2. Discrete Input/Output Devices & Standard Rating

. Devices. = ° ‘Standard Ratmg , ,
Thputs Outputs Input . Output
Selector switches Alarms 24volts AC/DC 12—48volts AC
Push buttons Control Relays 48volts AC/DC 120volts AC
Photoelectric .Eyes Fans 120volts AC/DC 230volts AC
Limit switches Lights 230volts AC/DC 12-48volts DC
Circuit Breakers Horns TTL levels 120volts DC
Proximity switches Valves Non-Voltage Contact (Relay)
Motor starter Contacts Motor starter Isolated Input Isolated output
Relay Contact Solenoid TTL level
ol¢l PC2 FwAA 2 A programming de- 51, iRMX, VRTX &o°] 3lox ojeiat +4 A
vice (program loader, programmer &) power 15 ROMol| WHAAH pPQP ‘5‘"7}]] ALk gl
fail 52 power®, networks #8 portEE ol ol2 4 A Mo R Nuwke "Hagle]l &
A TAEe] glel o] EL interfacing®l 7d-% program®| 7ol =z shAl “aL T AEE HE
of SI¥40 2 standardol] %ol AFoHe & 224 ROMe LH/‘%%] 9 AME AgFo2
=24 EIA RS232C, RS422, 4~20mA cur- A dE 4 dE software?] AlEA Al Y
rent loop7t AFH&E 2% =of et system 43 SEE wtEA 5+ e FHE
AFukr| = kel E3F ZE7Ex1 8] control pro-

2. PCQ| software

114

POl A1 9| system softwareZbil & o <k

RN
Al $9a4 %=+ monitor programdl4 5
=

T+ f£59 294 AAE &wistH F PColA
gt Alo] Hok9 software® 9 "lEH micro-

gramXE optiono & A F3FL glow PCE =
2o 2 APS (Automatic Programing Sys-
tem for Sequence Control) 5% IL#f=of =
2]3} user-friendly system©. 2 M= glcl
7k, PC# 4dbA<l flow chart
Software?| Aal=el Tx+ PCE 27355
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% monitor programof| 4l user program? us-
er—program“‘?"oﬂ J#E3E 43t usert Y3}

= HE&E displaydtE & st ¢ ¥ AEZF us-
& FolstAl sk 4% T
v user7b €% & YL A3 E dolEd
2 24 execution program (control program)

= T8 hEF slFErh

er-program Y H-&

— Initialization Program
Abgsle o8l F4 chip? 713l power
initialization, *E3%F sensor =9 vj418 RAMS
&k 4133} programZ 7] &}, control program
93t parameter 2 7|3} 52 ZTRadS
Pakeh, =3 P E ZRay Fol AT

22

—Monitor Program

L S

Programming device 25 &} Eolf keyd] &
T3 3} system
o] ofe] Ae] F& AA, Ragtch o)E load-

F 3 el operation AHE

ing program3® run program2® u-xlrc}
"~ Execution Program (Control Program
User program- 1block# fetchdls &gt
3l algorithmoll wle} #bE-S}A] = o,
2 PID algorithmel] £33t programo] option<.
2 AF=HI olef olw Hask AP, 14k
D3k& user?] Ao wfe}
. PC2| programelo]
PCell 4 2 &=+ Zzaw ool of
S5k Zol 47kx Hel® w4 vk
—-Al A 7] 2 Egév(Relay

Ao

| F-ghet,

ladder diagram 7] ol e
— Boolean mnemonics
- 715 &9 (Function block) o1 ¢]
- T oo
— 7 58] 4 (English statement) 21 ¢]
Ao RE 3] 47kA ool HgHoR
ApEsta gles, ZE odels AAIA F3F
Aol Hagk w2} Ale], A4 @ Al (timing

and counting) Al o] &} =238 T4
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Folo]+ analog
] gl B3 %71,}0%1—‘:— T
el dE 54T 7165 programshe # 4h
| .

3 POl A}E-5+ instruction setv &
6 group & ¥l

~Relay logic

-~ Arithmetic

+ Timing and counting

—Data manipulation

—Data transfer

= Flow of control
479 programele] EAL vhgst 2,
(i) Relay ladder diagram
AAZ1E] coilel vk AL AelE ¢4
A5 EASe =2ad clefeld i

A
PCE o AAE FE Agoidon 1%

2

[e)

N

o

£3lo® dataxlg], A4l W TRy

Aldghs ale]F4k7t 7haal 5l el o] 9
2 A relay ladder logic, timing & counting,
I, datax] @],

o,

Gakd el format-2 18 4 o} e}

o

o
P )

programA| o] 59 7|5& 7}

2R

. . N
condition instructions? output |
1 it by

H 14

___________ D e e e o ——————

A Continuous path
is required for
logic continuity

&l 4. Relay ladder diagram2| format

) Boolean Mnemonics 1¢]

—
[n e

0 1 100 STD or LD10
F——( )—or 12-

AND NOT 11

5 oUT 100

(ladder diagram) (Boolean language)

j%, 5. PCZ2| ladder diagram} Boolean?i0{2]

i




7124 9] booleanwdAF=}¢l AND, OR, NOT
o] 1 F9TA Gdolw Y59k ol w
2] mnemonics¢lol 7} ladder =3-& el I
s Felsel glom ARAA FHE lad-

der=3 9] 759} fabatel.

Enable Reg X Time=Reset
or
Value

Reset Time=Preset
Time base

12!l 6. Function Block@10{2| G

(3) Function Block ¢l

Aol 715 2ol data®i3l, parameter A4,

block datac]%, ASCIIW3 59 7|50 F7}
73-% PID block drum timer 2}

)l =& Alo] block 7% 7FAlTh.
(4) A e 4] (English Statement) <lo]
ol odul A Fels} AHEskE BASIC, FOR-

olo] & ahw, PColl 445 7
V5] 7lel o ZsabAl = o] ek,
% Agabd PCO o) - 2Ho] 44 da-
3]

2 4 dx, Fslsl

-
~
’ Z
_\;.L
L
o ro

ta® A A registerd
o} H¥ wFo] Lolg B olhet F2 Ay
(- &% A 1000014 &) PCalolz o] &

] 4 7kx Qo] B AsdR e Zh2ke] zhl
Aol glo} o]lnrle PCEAL AHE 17

Aol HE T A
e}

T
X

h
o

3. PCQ| Network 7|

T Aol Alade] Talor P4 Ale] &

He7h Weld o 24 PCol = network/ o2
data highway7lse] Fofxi el PCelA
2] data—highway—‘;] dulddol 280 7 4 data
acquisition® A4k AlAE 7R, b o] AlF
<+ 7b- ok gbel
- PCE7h i t}E hostE7HY
Communication
- v}& PCZY¢e] programmertt host
computer & upload
— Programmert} host compu‘terij?—lﬂg]
down load
— PC9 1/0 H registergb2 read/write
~ PC29 status?] monitoring L2 PC &
k2] Al o} |
29 7152 714l data highwayE AAE u
throughput, implementation cost, reliability &
% 2 #%le] star, common bus, ring type &.&
TASHAl ®eb. X3 access W22 A poll-
ing, collision detection, token passing why-&
A}-g-8le] A4 ol A Z A twisted-pair, coaxial-
cable, optical fibers & o]-&3l1 9lc},
£E3L d5A OJ_ PCo A 25 8] data-highway
7154 wlastel ebdl Aeleh
ol#13t 715-& 7FAl network®| A4l i
glodol & M- o}gal o}
(1) device® maximum
A A Al networkAoll dwbi} 25 node HE
Q75kA] =lw 22 noded] wlEF deviced
typex ZA}F3ke}, o] 28t devicew PC, vendor-
supplied programmer, host computer, intelli-
gent terminalo|® o] &9 +& F4}gc} EI
device 7 typeell wheb4 el 2akg 98 o
A2 5 7ok gl
(2) Maximum length
Data highway®| 7 el+ F £F2 main
cable?] #o 7 zl2F device4} main cable 7-2]
7 drop®] 2wl Aelg AAsteiok gheh At
o2 PCol4+ dropA gl 30~190feet o] =
=3 Fagk AL Ho Az 4
wak typeo] 75w cabledbe]  AA A€

ground A A4 F Abdoll F-2|shed of qbeh

E cable®] 2
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Allen-Bradley Data '
64 10, 000 561 Token
Highway '
GTE Sylvania Control Net 254 5, 000 1M 1 Token X.25 Compatible Gateway
General Electric Collision
GEnet 999 15, 000 5M IEEE 802.3 Compatible
Detection
Master-
Gould-Modicon Modbus 247 15, 000 19. 2K si Uses 2 Twisted Pairs. Shieided
ave
Gould-Modicon Modway 250 15, 000 1. 544M Token
Includes interfaces to
Industrial
Master- | Allen-Bradley. Gould-Modicon
Solid State Copnet 254 32,000 115.2K
Slave and Texas instruments PC’s.
Controls
HDLC Protocol.
Collision
Measurex Data-Freeway 63 10, 000 iM
Detection
Reliance ASCII/X3.28/HDLC Gateway
R-Net 255 12,000 800K Token
Electric Uses HDLC Framing
Timed Worst case access=500 msec
Square D SY/Net 200 2,000 500K
: Token with 50 PC’s.
Texas Master-
TIWAYI 254 10, 000 115.2K HDLC Protocol
Instruments Slave
Texas Token Broadband
TIWAYI 2% 32,000 5M
Instruments ) IEEE 802. 4 compatible
100 msec Fixed Access Time.
Westinghouse WDPF 254 18, 000 2M Token
10. 000 Points/Sec Throughput
Master-
Westinghouse Westnet 50 10, 000 1M Sal Gateway Interface to Westnet
alve

(3) Response Time
Response time©|2F &t device (3F node)?l

Z#of] 4 c}& device (}E node) 2] A} #H7X

o] AIzkE ol mlehe o]& vhE o2 Falslcl

RT=IT+ (2xST1)+PT1+AT+TT+PT2
4+ (2xST2)+0T
o 714 IT  input delay time

ST1:
ST2:
PT1:

PT2:

scan time for sending node
scan time for receiving node
processing time for sending
node

processing time for receiving

node

AT [ access time
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TT . transmission time

0S : output delay time-% 2| »]3le},
4. PCo| E&}

7}. Programming the controller

‘H‘ﬂ T4 Ale] 23S program wiol] Al o]

ok & dl 4o B4 olsistedok qek & Al

of B4 & wbyl, FAEA, 45 ArHal

278 oolof ghel, EZ Ale] AAdl wHEh

sequence® A7l 918k FA A5 79 wA,

A loop, H ¢iparameters 7 4sledok dke}
odubAd ol FAH ] gbAE el AR
e




o 34 Ao} 4] control loop?] 7 %
A A 2]
o AbgE T ol gjEY A uheb
o LA 2] Al parameterZ A}
(2) Aol FA4 =hA
o 7z} ZLA Y state diagram ¥ control level

TR FAgk A

AR A2 com-

mand level, algorithm control level, dy-

namic control level o2 bEr},

2+ 23 9] operating mode H-F

— 7 ZAAE loopE AAAOH, MEA A
H& 4 A& loopE AASIAL Hagh gl -
£4-$ loopAell 7153t

e 7+ operating mode?] state transition di-
agram A

—Operating modeo] =t2}4] most common
state, normal state, purposeless state,
system-ignored state 52| transition di-
agram-% 3k

» Mode processing table %*r4

- EFHAE table® 2z 4 sl
scheduling% A3akch

v, PC¥ control algorithmol] 2]3F «

olnld o 2 PC2 moduled] PID H o] E op-

tion.2 & A L3}Ed] o] = proportional-integral

Wl o]
-FAe 4

~derivative interface &-& three mode closed-

loop feedback control& S&tch, o] Alel

Process
Variable

Ao) A2k set point (SP), process vari-
able (PV) & error® F3bed P3l, Iz, D3tol

g} B2 3712 parameterd Hhsl Hghe
o

24 AH LEF AR Aojste sYeE @
o]
akdql PID F4¢ 28 7o el sich
PROCESS 85%5'?‘8
SUPPLY FINAL
m CONTROL PROCESS
ELEMENT
PROCESS
VARIABLE (PV)
_ = — -
{PROGRAMMABLE |
CONTROLLER

i | SETPOINT
| : ERRORT (5F)
(E)

| CONTROL

|
|
1 EQUATIONS !

CONTROL (PID)
OUTPUT ! !
. —— -t

PID algorithm2| diagram

oldl £ Voutd thg 4™ ZA=eh
Vout=K,E+KEdt+K&-
o17]4 K, (proportional gain)
K;=K,/T;(integral gain, T, reset
time)
Kp=K; Ta(derivative gain, T4 . rate
time)
E=PV-SP(error) & &|v|&e}
Ao g PID Alojel] w2 LA block dia-
grami} ololl W ZTRaw olE T8 v

el gich, (& program-& Gould® Modicon884
F o] &3 A

Feedforward Input

Controlled
Variable

Hardware
Analog
Input

+4 E=SP-PV
Digital [PV ¢
v Filter z

P
Hardware
Analog

I Output

D
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00001 ~OFF Time Base T8
0N2-OFF Sign of Error DN=SP>PV  SOFER
00003-0ON 0K Sign of Error OSOFER
00004 =0FF Error Getting Bigger ERRBIG
00005~ OFF Add Differentia] Term ADDT
£0001=0100 DECIMAL  Time Base TBR ADDT
002-08 DECIMAL  Actwal Time ATR O 0008 o) Tt eman
1003=0051 DECIMAL  Set Point Sp LE 00001 3 0015 uooos; 00005 540013
400-060 DECIMAL  Process Variable(Feed Backl PV E{ ; é-‘ i
O05-001 DECIMAL  Err ERR M pootd “"”:7;
40006-0001 DECIMAL  Oere OM Err OERR Es gg&"'f})‘(,o’a; =i
40007-5000 DECIMAL  Gain for Integral GF1 ; ! ADDT Ewn H
O8-000 DECIMAL Work Space ws1 TT 00005 “Higots 0013
0009000 DECIMAL  Work Space ws2 £l I
A010-368 DECIMAL  Integral MS ™S b} 140008 " { 0000
0113100 DECIMAL Integril LS iLs ! suE | ! N
40I2~100 DECIMAL  Gain Portional T 140013 7 0000
A013~368 DECIMAL  Outpur . OUTPUT a9+ S out
(0U-510 DECIMAL Range for Portionsl RFP
A DECUAL Dl O MESEE WUTHIRE e
4016-000 DECIMAL  Gain Differentil . o D
07-0000 DECIMAL  Range Differentsl 400102826 DEC 1400132826 00005-OFF
4018~0000 DECIMAL
1% 8. Modiconggddl| X228t PID Ji& =g
o PCe| Alo] % dele} T4 4§ 2E A4 Aol Al 4 ol Fojql  Azbe] el
PCe| ur2 %@9] AAl gl glo] =R A ghell wel T4 248 4] &
[o] % -
WL 283 clofal Ao]g ololrl &) T= e olel]l el Ao} wel] w2l PID loop
538 gl F A A ’%/‘]71_ 2]} multitasking A 5], cascade A o], w§ AHlo], feedforward
o] 875wl 4AA FAHE EHskd bt Ao, BlAdY Ale], A Ale] Fo Eagr
zhe}, algorithme] Zqi el o]ol] wel PCE ole] &
~loop control Apgolol/Ale] WA E5ol wel  symboli
~bath control language, Specific language, high-level lan-
—sequence control guage® & 4 vl Symbolic language=
—data acquisition and monitoring relay ladder logic.© 24 o B.20 PCo] %9
~human interfacing’ o] whE logic Ale]e} Bl s1A Alolo] b
— sy i - ipe
pervisory control and plant management 7 A 73l specific languaget boolean log-
H4. HOE Qojel PCI= Z=ALE icst flow chart language® 4} VDU-based
- o programming &3 & 223} ladder format
2] CRTRM A flow AF3ksb debuggingol] 2
- =5,
relay
N A
ladder 01010 X
boolean X A SX X X il L
flow char- - ay ladder X Al oA
ting X o X X X boolean X X X X X
softwiring X A O O flow charting] A X X X X X X
mask « « y y A softwiring x| Olaloa | O x| x
editing mask editing | X X X X X x | O
high-level high-level
X X X A
language O laiguage O12]101070101]0
(O A oAHEsbs x ! AH8E718) O:48 o 4d87b5 x 488518
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#tel, o]& 1/0 data base T, Z%3E algorithm
o) 78, loop control®] Falel| f&3Fc} High-
level language+ computer -based control sys-
tem© 24 BASIC, FORTRAN, C %o°] 4}t

25w data acquisition, manipulation of pro-

cess 1/0, £4F3F supervisory controlo} 7}&
sheh. ofol] wheb4] 4,56l PCE #lol§ «le]
o} A A& EHE ehdsdeh

(ChE sRoll A=)

&4 2] Mountor,
59 J)A7 AS Bo|wA fifke
oA Bz Tige| ¥BAN BANA B

< £ 7k ek Bonding

Machine

2 Asiztel, o@l ol AW AT 7317
= HmEgmel Jgto v Il figel e X,
e BBEEES @l Aoyl $le) EEe B
W axECR RS zteh o M SepEol
gebal AHolvh MHE 73udlel EHIL =&
100% BALR A3 7H: #ul S AAgeh 2
Hub A FE dbo 7L sbE AL AR
15% AEo|m o] Rehs HEES] Al&dl WG
sHe Ao 2 A T o x| o} FAoletE
Hel 2 fHEayel whwl ok

Az EES FlfITL Fuv 7
7 2R o Mol e Al
o s NECY %= w22 & ut
orow] WEEY RAKER Hionz
Bk R Sl AT Zebx] deke] @gieh L
B4 o] Aol EERE HABME Tt
o UL 30% UL BARE 8% 233%
ek I geh I ORBGARE EES HAFE
B el ek Tdde 3%, AFE %aﬂ
ol xlof TR MY HAE FRHHS 85%7tA
3|25l gt ghet,

%A skl Lol

lo

o]

3o — N

AR o 2

n}:J'f‘r

17
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