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OH

X Mol2 =234 H|o{7| (Programmable
Controller) of] &5t

LES

RIER, FIER, BRI, #H=®
SET TREFET EFHE HRH

gutr ez AlLE 3 gl AlelE digsld feedback
control & control? F7tx7t  Qlewl
sequence Alol& Ao A A9l & vla] HHF,
olojufz} duldez L Weuste £4 A%
27 Aoz EHso] AdAY del 2 7E AdA
A g}, ol @ L7ol A A sequencet se-
quence Aol & Y& AL&H relay3gol| &3 o)
OE 844 FAAALE 27de
methodol] &3 A3} pin board methoddl] 213 A2
FHsen ol AA4Y FA, Al 2H A9
A, A Baae A, Jle4e] FASel dFH
o] sequence o] E software® A 3] nE 9 7%
£ Frbske "eAd g ;A U relay3la
9] logic® Z2Ystx U “wjA"& program>Z =
A sled memory”l "2 dHA sldct

w8 uP, pCo 4zt oo} 58 L2t welx
I, F3§ 7]5o] vtk o o] &
methodeol] 93} sequencer® A
controller (222884 #oy7) ; o] PC2 37]) 24
Fd 3HAl =t

o| PC& 19781 NEMA standardl-28el 23 #
Aoz “PC’ehe o1&E A sHded, =574
7o) A=t

“fxg £ oldgra 9% £ 534
2l A4k, $A4 Ao, As dasE
A¥ Wedo] 2 memoryol] programdiil Z1AIv pro-
cessT Aol digital 329 A FA ={ oA
7 e ZAHog ALHE digital AAZIE PCY ¥
Aol 7rFF), o drum¥ 9] 7jAl A4 sequencer
& Mg

o]2]§ PC+ General MotorAt9] A-§3F 27 line
2] relaydl thAlel HE-S A o= FAE A A

sequence

rotary cam

=

S

v} stored program

programmable

=}

4 2

m i

timer/counter,

=
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o] GouldAtoll 4] Micro-84PCE 7Rtgh Ho] AA|H e
=, A% analog AlE A2, PID Ao} 7|5¥u7k oY
2} tb4-2] PCo main computer 2t9] interfaced ¥
3k & =9 flant controller7tzl #A g ow b
=49 :""—"I" g wAos £33, 1r58, drlivd,
AAAS Bgez A BHH 2 Yok

I. PCYl 74T S%

PCt FAH22 67019 module® Y& & 302w
o}® module? optiono.2 AZTEH7E g}
@ User® programe] £°]é%E programming %

) (field programming device®} CRT programming
deviceZ 1¥)

@ AA 2 Mo A A interfaced AT U %
2 module

® CPU, memory % timer/counter %% PC9 &
4} module

@ 48 AYLE FTEot PCHFolA] ALg3l=
doz W F= AYE » olA8 AH 5+ 7
5% 2% power module

® PCF#l 9 4 A module ¥ network module
® PColl HAa=lo] 2l+ monitor (load/run program)
%) control software module
< 23 FAAe PCY =¥
2313 2on o] moduleEd AA FHL
2.2 board typeF} block typel 2 A AT),

A

\_

o}

E] H\_

o] module & ]2
Q

M do

1. PC9 Hardware
1) The Centural
o] BB hrocessor®} system memory & o] #]
o] 4P¢ wdg communication”]%, multi- function

71559 2 leveld] 80| 7153 system2.2 5

Processing Unit
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push  limit
button switch sensar

T
]
R

AP Y/
AFAA/ A7 4 4

valves motors lamps

TPY

F5/371434

(% & module) (C P U & Memory module) (#3 module)

Computer
& Peripheral
A4 Device

! User Programming Device |

3281 Programmable Controller 2| Block Diagram

9 ov timers/counters 59 7|5& software H o &
Hzlst ot o] 5L programming device E& F
¥ Ax9}e] communications, fieldE7}2} monitoring,
system diagnostics, process control, multi-proces-
singS9 71%& +93d, PColA e CPUZ%5& o
L7 Fol 3{Foz YA

-CPUY scan

ZAAel d cycle(loop) time2 24 gl ¥ g HE
Az data® Hx, TRIPE 4P gz 29
ol e galel AY ez cycle method step¥ii
olch olsl 4@& @25k Bo] ehd 4 ek

o] scan time® th&9 Aoz FHEF 4 gt

scan time= (48 714 A|ZFx AP H4)+ (A4 %
Exzzad stepr)+ (8 A% AMXEHHPF)+
2% Ak Az

o} Aol 28} scan time® AAT 4 glov AAz
714 2§ AAE 20%AEF neiste] B4 PCH
53 £5E AY WA 4PY 52 L= oE4
AA=2 g 10~100msec A X0t} 2ol scan time
o] 257l gel AT YUtk

— Subsystem Communication

CPUSt 1/0 subsystem#¢] A& Aot A
4 £x7t- sl AAHAOoF = communication
media o} FAAE me{gc, CPUIA Y da A2
error checking techniqueol™ <ut=a]l format & el
2 4] data bits, start/stop bits, error detection
codes2 4] o]Fo] A}, Error checking® #-& t}
29 £F 2 ojFoiAlr,

Processing time

) @ ©)]
Reading Processing
input data (Process 120steps Output result

during this period)

Input status Store previous

(all input data) processing result
® IS

User OQutput to
program —» CPU all output
relays

Write Output

or
h Read Input

Program Scan

128} 2. CPU Process #A 3 Scan time

* parity check (vertical reduncance check:VRC)
—even parity, odd parity
« check sum(block check character:BCC)
~CRC (cycle redundancy check)
~LRC (longitudinal redundancy check)
~CPU diagnostics & reset
ol4A el diagnostics 2414 memory, processor,
battery power supply OKE Aal Axksdle], software
Hozx powerz7|3, F49 chipx7|3l, parameter
z715t2 olFol At mF AW oA B3I, A
2o o8l ol4 w4l CPUA 2 AdE telA
g Az CPUE resetAl7lel. = o2& battery
= condensor©|AtA] CPUo| 7%, CPU Y A A
b o]4tAl CPU 74| reset$22 2%zl 93 Ala
5 Al odgE 4 ot
2) Memory Unit
PColl4 9] ¥HulA el memory systemZ (1) Executive
(2) Scratch pad (3) Application memory (4) Data table
2 ¥F5v executive program AlA® zAE 4
&5l system monitor®} FH A 9te]  communi-
cation programo| o] glth Scratch pad& CPUS

monitor 486} control program+&#F A7+ U4}
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9l data® X3 3}n] application memory+ user ol
g3} con-

Data table2

2]3) 4} program instruction©] # ==
trol programo| £o] 3+ odgo|r},
control program3} #&1% data® A3 Z timer/
counterdt, control program?| Ab4=, W4Zt5o] A
Aok
mory 2} application memory & WE 4 +vdl 28 3
3} 7ol ZHH}

o] % memory mapl & ¥®  system me-

Executive System
Scratch Pad Memory Input Table
Input/Qutut
Table Output Table Data
Internal Storage Bits anle
Data Table res
Storage Registers
—_—
Application
Memory
User Program
Control Program User
Instructions Program
Area

23, gkl PC2 Memory Map

3) The Input/Qutput Unit

.25 H= Fa Ao 2o FA test, sensor 59
A #H S} valve, moters 2 actuators2A42 &8 &
sele. 44H ez oleld o 299 ddzA PC
% “#da% computer”2piLE Y21 gleow, oF9:
2482 24 ez ¥& dh

(1) Analog Input/Output (2) Digital/Input/Output

(3) Special Input/Qutput(4) Remote Input/Output

olo] ]z ei R o) Z7te] moduledlAlyE 53] 9 - &
#H H45 Tl ol F o3 AA o2 analogH
4o digitald 45 A 164, 1287524 T4
Ak =3 o] - 2H YA e A4, g2
Rem, g
# 49 signal conditioning 312 ¥ &8 AuE A
Aske 34 #A W d2H Agd FAHE 28l
AFA4E T2 ek, 2]l PCEozA Y an-
alog Y& Fst  digital Y2 H LS 2fvlele o]
devices# ZF rating> ¥1,29 o}

ole] PCe Fd

(program loader,

type 3 rating resolution-o] 353

A2 24 programming device
programmer$%) power fail 59

A7 portT2A T4 = ek

power-¥, network-S
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X 1. Analog Input/Output Devices & Standard

Rating
Devices Standard Rating
Inputs Qutputs Input Qutput
Temperature Anslog vabes 4 -mA 4 -20mA
transducer & actuators 0 =+ Lvolts DC | 10-50mA
Pressure Chart Recorders | 0 4+ Svolts DC | 0 ~+ 5vols DC
transducer
Load cell Electric Motor 0~ +1volts DC 0 ~+i0volts DC
transducer Devices 1-+5volts DC | £2.5vol.. DC
Humidity + 5volts DC + 5volts DC
transd Anzlog Meters
Tenseucer tl0volts DC | £10volts DC

Flow transducer

Potentiometers

H 2. Discrete Input/QOutput Devices & Standard
Rating

D evices Standard Rating

Inputs Outputs Input Output

Uvolts AC/DC | 12-48volts AC
48volts AC/DC | 120 volts AC
120volts AC/DC (230 volts AC

Selector Switches |Alarms
Push buttons Contro! Relays

Photoelectric Eyes |Fans

Limit Switches Lights Blvolts AG/DC | 12-48volts DC
Circuit Breakers |Horns TTL levels 120 volts DC
Proximity Switches | Valves Non-Voltage contact (Relay)

Motor Starter

Motor Starter
Contacts

Isolated Input Isolated Output

Relay Contact Solenoid TTL level

E£2 interfacing®l 7ol o2 standardel
o] AFsE hAZ 4 EIA RS232C, RS422,4~
20mA current loop7} AF& 5|25 slo] Qch

2. PCY software
PColl A 2] system softwaregt & o Lubzql

A
£ monitor programo4] &4 £x9| ¥%

Ho

o3 A A 3
A A& “] 3le] & PColl 4 A gk Ao ¥-oke] soft-
wareZ 9u]dlv] micre-51, iRMX, VRTXE o] &

vl olg]dt £ AAE ROMol| W AAA P g
158k gich olzA AAAoz MU Fgglof
4 program®| Al WA & + U=E HF
24 ROMol WAH £9 AAE ASTozA
% & softwared] AHA Mz W system 4Y
2% 242 4 e A AFWE & =
3 Z+7}Al 9] control program® optionS & A F3}
3 glem PCL zgaasloez APS (automatic pro-

o [o o X

e
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55 1y
5)o] Heldl user-friendly systemo g sNbslxw gl
o},

gramming system for sequence control)

1) PC¢ «utAdal flow chart
Softwared] AAAHq FxE 2 2738 g %
monitor programoll 4 user program& user-pro-

gramed ool < Hee
display 355 &}

A3} yser7l W=
! A|2% user-program 9

L

e A ¥

HEe folslA st UL #Er] userst e 1Y
ol AFE vtolEgle @A execution program(con-
trol program)% FysteF Aok

w3 $FAog AatAn AR A3 systemET A
AAY Az BEFA7|5d Hed AAd ¥F 22

ol glch. o9 Aupdel mzad WEE AYie
= ra Qe

—Initialization program

AH&5lE o] F¥ chipel %2713, power initiali-
=3 sensorg 9 wAY WAL A} AP
programz 7} 3}, control programel 3 8 g} parameter
27]3t59 =Zz oW St ®
T Zzoadgoel Mgt

—Monitor program

Programming device 2 %8| o] & keyd % 9 3l

4z

zation,

&g 43

% operation A& 3=, systeme] ofe} e
=2 AA, ¥AFch ol& loading program¥}  run
program® & ¥l o}

—Execution program(control program)

User program3 1block# fetch3}™ a g 5t
algorithmo] wa} ¥HE-3}A =lvj, gtz e 2 PID al-
gorithme]l & programo] optione.® AFHi
o}, ol Had A4 P, 13, DEE userd A
ol wa} AlFHct.

2) PC2| program<iol

PColA F32 AbgslE mzad doje gt 7
o] vl7kxl ez g 4 Uk

~AA7] B =3 (relay ladder diagram)— 7%

~ Boolean mnemonics ‘}"dﬂ

~71% & (function block) 0*01]—3_%0\1_0-]

~ A EE} 4] (english statement) gio]
AAdAozr ¢ W7t dolE HYPHez ALH
3 ogled, 7L odoj= AAA £ Aojol o
%z} Ao}, AlA] ¥ A4 (timing and counting) #oje}

i 32 FAE-E programdled] F2 2olw, 1F
ool analog o, datax 2] ¥ n1% J|E ooz
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1986 48 BTFIREE £ 13% ¥ 2 B

€ #3937 g5 EA4E 7152 programdlsel A
S ghet
=3 PCol 4}&5l£ instruction set+= &6
groupo. 2 ¥}
—Relay logic — Arithmetic

— —~Timing and counting —Data manipulation

—Data transfer —Flow of control

7t7+e] program oio} &AL g3 Feh

(1) Relay ladder diagram

AR coilolt AH o] Al U7 AE 7152
E7se 228 <dojolw wlma 27 PCe o] o

£ Fz Agelgoen 2% 4P 5902 data A
o, Q4 Y zzad 4+4¢ Adde ol Tt
7bediRct. o]e wlelol 24 relay ladder
timing & counting, At
o 7se Ao,

AubA 9l format- 17 4 9} Fr},

E
=

logic,

, data# 2], program A ol%

condition instructions

output
{
( —

A Continuous path
is required for
logic continuity

12 4. Relay ladder diagram®} format

(2) Boolean Mnemonics o]

7]2A¢a) boolean<iAb=le]l AND, OR, NOT7} 2 =
S T4 84w 259 Fol BN mnemonics &l
o7} ladder =% -2 viebir] el Aefslo] glen 7]
2AA walo] ladder =¥ o) 794 FAbaic)

(3) Function Blockal o]

A% 29 ddole 2F dolel YFozA 2263

o] 54 715 ¢ FHez ¥4 —au_ aze o} =

£+ Z713e WA el ol 71EHal 7heslel data

N,

gis

STD or LD 10

10 11 100
( ) OR 12
AND NOT 11
12 ouT 100

(ladder diagram) (Boolean language)

385, PCY ladder diagram3} Booleanglol 9] wiaL



Enable Reg X Time=Reset
or
Value
Time base

Reset Time=Preset

712 6. Function Blocklel9] o

W3l parameter 43, block data°]%, ASCIH 35
o 715l #7tse, £43% 7% PID block drum
timer®] 742l #3k Ao block 7] 5% shalch

(4) 7 %e]4] (English statement) ¢lo]

ol wwk AFE s} A3 BASIC, FORTRAN

p= 2 U

3 e odelE wsi, PCol A& A¢ 234
7t A3 7)ol o zkHEA ol gleh o] AdE A

10

st PCol 9l-28o] 4% datad A registerol &
A 4 93 9 7179 A msho] fo] T ohy
gt 2z (Y -29 H4 10000]14) o PCslolz o]
&85 gt

o|abe] Wl7bA] ol E Atslww z7be] Agkde] I
o} o] HrhE PCEAY A™E aejsle], ® A
of i Aol ek FEF 43 PCY ﬂl +¢ A
Ed & ool A4 Fest U °loﬂ wg
A}6L°1 Apg-o] Ay, Ao s1R 54, Aok

¢ FAAHe] 4, program 73 % %—% 7 E.8}od
of gk},

3. PC9 Network 7%

33 Alo] Alxwle) PHoz F4b AoE WY}
Wolx o 24 PCol% network’H o2 data  high-
way 7)) Rodgln glch. PColl4 9 data-highway$)
dul=q] L8024 data acquisition® F4F A&
7t e g 715E 74A ok et

-PCE7, 28l ©E host®

-2 PC2%¥ progrommert} host computerol

2 upload

7+8) communication

~Programmer}t host computer® ¥E/ 2]  down
load
~PC9 I/0 % register 359 read/write
-PC9 status®l monitoring 223 PCE2He] A)of
4o 71%% 7} data highway& AAE Al thro-
ughput, implementation cost, reliabilitys& 3183}

o] star, common bus, ring type2 2 TAFA

(137)

1) A)o] 7] (Programmable Controller)oll 33k 1% 35

t}, = accessB¥ .28 4] polling, collision detec-
AREEE] A el 2A
twisted-pair, coaxial-cable, optical fibersE& o}
&3 gich

£32 )EH2 PC YAZ2H data-highway 7|5
& vlaste] ekl Aolet

olel@t 7I5& 7MA networke®] HAA] iefdleio}f
g A2 g3 A

(1) Device® maximum<~

AAZ Aol networkAbell Aepi} BE noded & 8.

F3HA =lv 27+ nodeol ©Hdl deviced typed &
A&k}, o]z} device: PC,

intelligent terminalo]nj

tion, token passing®% %

vendor-supplied pro-
grammer, host computer,
o]52] #3Z zAtgtch =3} device 7 typeol whakd A
9 B4 A9 A 9H 45 AAo B
(2) Maximum length
Data highway® Azl 5 ¥ %2 main cabled] o)
A2)e}l device$t main cableZbe] 7} drope) Ao A
25 A Asledeof gt dutA oz PColA+ dropA
2l 30~100feetolw] =3 Fod AL A Aol
u}& cabled] Hw}d typeol &-%v cabledtd] A
A9 ground® AAE Fdel fFostedop et
(3) Response Time
Response timee]& 3} device (¥ node) & & of4]
& device (thE node) o] 72 A7}HE fw]3}
=] ol oh Aog @A
RT=IT+ (2 XST1)+PT1+AT+TT+PT2+ (2 X
ST2)40T
od 74} IT: input delay time
ST1: scan time for sending node
ST2: scan time for receiving node
PT1: processing time for sending node
PT2: processing time for receiving node
AT : access time
TT . transmission time

OT : output delay time2 o&»jgch

4. PCe %%

1) Programming the controller

ojw 34 Ao} #HHE& programyPwo] Aloaof T
akel AL olsfslodof qch F Aol A, &4
e, 23 ArlEe 2AE Aotk g
=3 Ao] Ao ¥ sequenced AT A3} FA
A5 7k9] BA, Alejloop, Alolparameter 5 AA dle]
oF ghct,



(1) 27 AA

33 Aol A control loop ¥F % 3

A Ael

©

«AgEn e JEE F45 s
e FA 9 Ao parameter 2A}

(138)

-7 %Rel
H4

-PC7} ofml sl $AHT
e £4%

state diagram

36 19864 48 BTFIBEE £ 13% #£ 2 W
E3. EAQ PCY data highwayEA vl ®
Max. Baud
Highway Max. | Length(ft.) Access
Manufacturer Name Nodes | Max. Baud (Rate Method Comments
max)
Rate
Allen-Bradley Data
64 10, 000 56K Token
Highway
GTE Sylvania Control Net 254 5,000 1M 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 S| 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 1M
Detection
Reliance ASCI1/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 R
Token with 50 PC’s.
Texas Master-
TIWAY1 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
Broadband
networks Lower baud
cover rates allow
Comments unlimited greater
distances lengths
using CATV
repeaters.
gutdael FAY AL viehind (2) Alo} FA <A

2 control level

g ojol ¢l Aol

ARee Aoz

level, algorithm control level,dynamic control

command



ol

level .28 vhgeh
e 7} ZA 9 operating mode -
-7 A4S loopd AAA A, AFA AA
# 4t loop = AT e - 28 L
loop el 7] &-3hct,
* 7} operating mode®] state transition dia-
gram#H4
—Operating modedl] wal4 most common sta-
te, normal state, purposeless state, sys-
tem-ignored state 59| transition diagram &
L ialiac )
* Mode processing table Z}4}
-249 9-ZF2HAHL tablez 24 3t schedul-
ing & A et
2) PC2 control algorithmel] 23} <
guld o2 PCY moduleo] PIDAo]E option o 2
A Z3sed o+ proportional-integral-derivative in-
terface &2 three mode closed-loop feedback con-
trol & St o)y Ao kel AEPF, setpoint
(SP), process variable(PV) % errorg T3} P
Zh, 13%, D3tolz} B2l 371A] parameterd A
3 Agerd Ad Lx& FFH Ao JYes
Akl PIDFAE 2’ 7o) vrebuligich

PROCESS ! PROCESS

P OUTPUT
SUPPLY FINAL

CONTROL PROCESS

ELEMENT

PROCESS
VARIABLE (PV)
r———=—-1—-=-1

\PROGRAMMABLE |
CONTROLLER

i | SETPOINT
| ERROR (5P)

|
! CONTROL |
|
1

1 EQUATIONS
CONTROL (PID)
OUTPUT !

12 7. PID algorithm® diagram

olu] 28 Vout-& o}g Alxa FAH}

Vout=K;E+K,E dt-+ KDE;—I;:

1714 K, (proportional gain)
K, : K¢/T: (integral gain T,: reset time)

Ko=Kp Ti(derivative gain T, : rate time)

A Aoj g =g a4l A o]7] (Programmable Controller)ol 3 wak 37

E=PV-SP(error) & 9v]gc}.
AAA oz PIDA ] w2 Ao] A block dia-
gram3} olol) Wl =g a3 o]F 28 g el
(¥ program2 Gould9 Modicon884 5 o]&-3 z9l)

3) PCo Aol & odelo 34 A& £ F

PCo A e 339 Zi%oil olo] Zaaalg A
£ okt Mol g doizt a7 Hck 53 g2 34
o4 A7} A 2|9} multitaskingol &F=5|=d AlA
FAE ¥R og Zoh

—loop control —bath control
—sequence control —data acquisition and mo-
nitoring

—supervisory control and plant management

—human interfacing

A4 Aojwo A of® FojAl Aol Rl SAH G
ol wet A =24¢ FREZe] 275 ool o
& Ale] W4 we} PID loop Ao}, cascadeAlo], H]
& Aol, feedforwardAlo], wlA¥ Ao, AE Ml
o] A% dmelFo] =qlHoh. olomel PCE o
o5 Alg<ddol/Ale] w4 el FFol wel symbolic
language, specification language, high-level language
2 U%E 4 9rl. Symbolic language+ relay ladder
logico. 24 d]F29 PCol =gso] #& logic Ao
o} EW3} J)A] Aojo] - AH3JEle, specific lan-
guage+ boolean logic® flow chart language 24
VDU-based programming &2 & & -8 3lo]ladder for-
mat®] CRTAelA flow4 33} debuggingol 2l slc}.
o] 1/0 data base 7%, 7te}d algorithm® 4,
loop control®] F+#oll £ 3}c}. High-level language
= computer-based control system® 24  BASIC,
FORTRAN, C%°] Al&5 7] data acquisition, mani-
pulation of processI/0, 48 supervisory control
o] 7h53lch olol whabd] F4,50] PCe Aol o
oj9} T4 A& EFE il

O. PCol M 9y 3 74

1. PCo A4 %
PCS) 4AA Sobd wel ARE
2 7129 AgAS 2Aole, FuAE
o zAold 1A
Av] ¥ 7wW], running costs
£ 713 A4 neted

1) AE 71£9 series 3}

FA s AA
+ A dAA
A A o 23 initial cost,
o2 g q7iaA
Jelokl et

(139)



38 1986 48 ETFTEEE 8 135 % 2 %
Feedforward Input
SP Lead
La
Process g Controlled
Variable BIAS Variable
+1 _E=SP-PV
S Digital [PV 1 P
Filter
[P{ar;‘lware Hardware
nalog Analog
Input I Output
|
D
00001--OFF Time Base TB
00002~ OF F Sign of Errar DN~SP>PY  SOFER
0008~ON Ol Sign of Error OSOFER
00004=0FF Error Getting Bigger ERRBIG
00005~0FF Add Differential Term ADDT
40001=0100 DECIMAL Time Base TBR ADDT
4002084 DECIMAL  Actual Time ATR A LS S Uy
40003-0651 DECIMAL  Set Point P LE 00001 ;wm? 140008! 00005 14001?
40004~000 DECIMAL  Process Variable(Feed Back) PV E+ P oot boob g e
a05-0001 DECIMAL  Err ERR Mi 140028 ::)0 Hé 0008 19959
- E: {MULT) —i DIV 10D 3 - P -
400060001 DECIMAL  Oerr OW Err OERR 5 oot dohok! 10013 " oong
40007--5000 DECIMAL  Gain for Integral GFI . , ADDT Emn i
S b
4008-0000 DECIMAL  Work Space wsl T 00005 {40013 40013
0009-0000 DECIMAL Work Space ws2 EL L
4010-3%8 DECIMAL  Integral MS MS D! {40008 {0000
#011-310 DECIMAL Integral LS iLs i see b 41
4012-1000 DECIMAL  Gain Portional T +40013 74 0009
! ;
4013-3%8 DECIMAL  Output OUTPUT or fggu' - OUT
40014~5000 DECIMAL  Range for Portional RFP
. i i 40008-0000 DEC 40011~2400 DEC 40014~0000 DEC
40015~0000 DECIMAL  Differential Change DIFF 40009-0000 DEG 400128000 DEC 40015-0000 DEC
400160000 DECIMAL  Gain Differential
QO7-00 DECIMAL  Rarge Differential 40010~2826 DEC 40013~2826 DEC 00005 = OFF
400180000 DECIMAL
% 8. Modicon 8840l #4213 PID7|% =9
ES. Aloj% alojst 34 4% 2AE
H 4. Alolg o8 PCrls AR
data supervi- [human
small |large |hybrid [uP-based |computer-based sequence | loop | batch|arithmetic | acquisi- |sory inter-
process process control tion control | facing
PC |PC IPC |controllers |systems relay ladder 0 x| a a X X X
relsy ladder 0 0 ]o A X boolean A x| x X X X X
boalean * A X x X flow charting| A x| x X X X X
flow charting | X A | x X X .
. softwiring X o a A o} X X
softwiring X A 0 0 o}
mask editing X X X X a mask editing X X X % X 0
high-level high-level
1gh-le X X X A 0 8 o} Al O 0 0 o] o]
language language
. . . o . . .
(0 4% &A% X AEE7S) (O: 4% a:dg7hs x I ASEAS
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e &3, -8 Ae, W FYold timer/
counter9—l Sk 9 279 gate] Lol omdi
o A MAT d4g Az A
7*“°‘] Ao oz Lakg ZES ool dl=dl oW limit
switch, push button 52 48 A4} A4k, lamp
59 29 443 AR Ao deldd. wE -
3% PCZ AA Aolshe Afadlel ZE A oE 7}
Tt zragoy Held £ YL H o] AlHAHE
Folv, w4 A= Iz, AF 5549 AAG
interlock-& A 9] 3lars PColl WA 4= oo} &t w
3B 2 e g X HFEE 2 Z relay, timer/counter
ter 52 PCe 7]%ol tlalste] Fatel Azt 49
YeoME a1 ste] ofE 20% & 7HRl2 glefof 3k
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3) 71549 E4
Aol hate] == 7]A} plant processeoll
7] % (remote A ¢,
Abg ol4be] o],

EE RS P

ks
computer link, FZpulse =2,
23 A 7155) & LAk
ZE Hof w9 o]4 HEAl trouble-
daglze A (PIDs 5F)& &
+3A 5 HEIAH.

shooting, #l¢]

1) A%sE o% Bzl EA
A7E AA Aolg 4 A FA 4L gz
oAl oY, Uz, nBH2Fe T Hz
& o THHL YEAE AEHE Aoz Yy
oz ogs 44 Age ze Bk
~14 Hze FHL? (PCEAE, Y-2UAAE
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WaAg o] 23 wesdeAE dHste Aoz
Wz, A, sizeds T @7l g AR (L E,
&, A%, dnoise 45) 4 =¥ oo W2 NEMA
TAS TdE zed il

6) Zzazw) Wy 9 s A

Zzay odolzt Aul H E43E usero A +& 5
A me mzaae 98 34 e 2redAr
A & HAEslook g}, F PCo zZgaal w4le
Zt7kel £alo] lojA ojx ulile] Zrlm & 4 glo
# PCESIAl ofdd w4 el systemelal, A9 §of

, 2F9 foldx 34 medsolok s},

o AAA AU kst A

7) Supportd] A

Maker 25| 9 after service,
training schedule 52} 717} z2e}3 A9 stabo)i} 7)
T g sbedd, dulEe g4y Fa5E meel
ot

#|Zoll+= RAS systemo|2}3lo] reliability (18] 4),
ez 43

bl 2R B DY 24

warrent time,

availability (£-841), serviceability (24

/Ho] .!r_l
I
o] Addatar qlrh

i A-go) LL_,v

software*] 2] maintenance 522 maker%

2. PC2 product range %, 714 % dE
WEz A PC productsEL &3 2} (Alpha-
bet %)
Cincinati Mila-
Elect-
ronic Processors, General Electric, Gidding &
Lewis, Gould Modicon, Klockner-Mceller, Om-

ron Electronics, Reliance Electric,

Allen-Bradley, Barber-Coleman,
cron, Control Technology, Eagle-Signal,

Square D,

Texas Instruments, Westinghouse Electric§.

o] % products £& iAoz PC: g - 284
2

A% F/, AHE e el Y EFEFoE FF

He
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IF 75l wE £FE

—43 PC(7]E unit®] YZHel 648F)
—z3 PC(7|% unite] J4Z%o] 1284F)
—gj% PC(lEuite] 3} - 8ol 1KAS)
—zdd PC(7]Zunited] ¢ - 28l 4KAF)
@3 relaydlA2AY 715og & w g3 7ol
%57l% 3t

~ 4% PC(relay 20~5071 =)

—23 PC (relay 50~1007 o)

— ¥ PC(relay 100~20070 =HA)

olSo] wE Z5Ad ol-28 sl ERHE B

23 99+ Aok
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dlo

1. Small PC

2. Medium PC
3. Large PC

4, Very large P!

%

pu—

Complexily and Cost =

i

64 128 512 1024 2048 - 4096
1/0 Count —~

8192

azl9. PCe [/OHol W& &7

pCce 9-2d A4 7lFozAe 259 49,
z3, Wy, 208 PCzAe 77t H/W, S/W 24
o 7% AL LHI o+ 2o

1) £3 PC: segmentl

Micro PCZ Z @3l on/offoll &7 5w 3k
2 7}A ZE system2 2
Klockner-Moeller AF8} Sucosp21°] | F 2l dlojrt.
(B 6%2)

w3t 64~128 - EH
overlap ¥ analog control, 712 A4,
2o 29g Aol 715 % 7M. (Area A) 22 Gould
Ae] Modicon84PCE o2 & + alvh

2) 33 PC : segment 2

1281 - 2% A4 analog control, data¥2], LANs,
J4k 7552 shxl =] oF7kel HAE H/W, S/W7l5
S 7tz oje] g EA ol 2.4 Westing house A
&l NUMA-logic PC700% & 4 lch. =% R

T
A58

7z

sequence logic, timing 7%

3]

HA4E JAn Y PCH
A}, remote”] %

(e}

[+3

O

C
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E6. 43 PCo §4 FF
«Up to 1281/0
e 4 or 8 bit processor
+ Relay replacing only
* Memory up to 2K words
« Digital 1/0
¢ Local 1/0 only
« Ladder or Boolean language only
« Timers/Counters/Shift registers(TCS)
« Master Control Relays (MCR)
e Drum Timers or Sequencers
« Generally programmed with hand-held programmer

oo, table-handling, PID 2 8-Alo], sub-

23 914}, data-handling® 7HA =
PC(Area B) 24 Allen- Bradley A}2] PLC2-30 ser-
ies® & 4 AH(ETAR).

3) tH3PC : segment3

v} 223 datax 2], data highway 52l Aol 71%
& bzl chopgh Ao} dxelF, A4t subroutine &
s4Ach ol2] dE A |24 General Electric AH
PC series- 6 & 5 4 ik $& slzele) & 49,

223 1/07)%, 2ok 24¢ data handling”l 5 7}

%2

ol 2.2}

routine 7| %5,

=

2

2

E7. 39 PCel 54 %%

«Up to 10241/0
« 8 bit processor
« Relay replacing and anlog control
« Typical memory up to 4K words. Expandable to 8K.
e Digital 1/0
« Analog 1/0
e Local and remote 1/0
« Ladder or Boolean language
« Functional block/high level language
*» TCSs
« MCRs
o Jump
o Drum Timers or Sequencers
« Math Capabilities
—Addition
— Subtraction
—Multiplication
—Division
» Limited data handling
—~Compare
—Data conversion
—Move register/ file
—Matrix functions
« Special function I/O modules
« RS 232 communication port
« Local Area Networks(LANs)
« CRT programmer




o

3

X

A PC(AreaC)& n¥isll & 4 3lov Giddings &
Lewis®] PC4097} tH¥ Q] ojo|c}(H 8 A=).

4) 2098 PC: segment 4

B33 Aol 715, data highway, Peig o =2k,
1/071%% 7IN= remotel/0, speciall/OE 7]&A
22 a7se 538 & 4t Aol #-ok9 supervisory
2AY 9gg shAch o]e fEAHQ ol GouldA
9 Modicon 584L& & + AH(F 9 #A=).

¥%PC maker 59 catalogie #A %

Autd o g PC makero 42 aF5|&= catalogAboll
Aol AR A via dRog ofg AFgES sl
of gict,

—Types of CPU(uP, u£C, bit-slice uP)

—Numbers of bits

~Clock speed(KHz),

—System /0 (Total 1/0)

—Number of Instructions

Scan time (msec)

—PID Control capability
~Motion Control
—~Dimensions

—Data Highway
~Operating Environment
~Power Requirement

— Serial Port

~User Memory

—Relay Ladder Language

—~Documentations

M. PC2l &t

PC+ ©]3o4] Blue-Color-Computer 8= 82
g AEz of $Asha g Aol Jdol 385
Felo F AHE B3l FA AL
A9 5%l AL gl

2ol PCx M} wE speed real timed 2| &
A, PCY network FA5 b2 dodols o7t
A= 2 ek

1) Scan time9 AAH 0-S9 =9

F4 AojA A ) Wit FHo wE St
olof] gt Ao} alFo] Heghe ojoiwte} real time
o) 8789 olo) BHE B4 £E9 £ AA A
micro51, iRMX5-¢] glom ole] gt 4 A AE ROM
o MAAA uPst @A ATsH] syseme] 44 &

%5 vl A7 user programS E control program

2 58
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Jo]-& =z 2 a4l Aol 7] (Programmable Controller)of #3F m#k 41

49 S/WHAH oz 7t5d PCY &4 ¥4
F ool 7kn gleh. =& scan time®] AL Hdl
A

-3 AHE gz ste ¥ H/WAR

— 24 uControllere &

-4-23 AEuP, =2 Q44 processor 59

co-processor ¥4

~1scan pulse¥t 3}z 9} 4

—Reverse flow programming % 5-°0] %o},

2) Message Communication (MAP % &)

BE scani} taskAbo] ] B4l serviceE: L7
Zl o] message communicationo]t}. ool watA que-
ue, route, prioritzed?} L7757 7 %o wiet4] me-
ssage s> MMFS (manufacturing message format

standard) 24 FFE7F 239 HE GMAMA]

ES8. ud PCY E42=

« Up to 2048 I/0
* 8 or 16 bit processor
* Relay replacing and analog control
» Typical memory up to 12K words. Expandable to 32K.
* Digital I/0
e Analog 1/0
* Local and remote 1/0
¢ Ladder or Blooean larguage
* Functional block/high level language
*TCSs
* MCRs
¢ Jump
* Subroutines, interrupts
* Drum Timers or Sequencers
¢ Math Capabilities
—Addition
— Subtraction
—Multiplication
~—Division
—Square root
—Double precision
* Extended Data Handling
—Compare
—Data conversion
—Move register/fil e
—Matrix functions
—Block transfer
—Binary tables
—ASCII tables
» Special function 1I/0 modules
¢ PID modules or system software PID
¢ One or more RS 232 communication ports
» Local Area Networks (LANs)
* Host computer communication modules
¢« CRT programmer




42

9. 208 PCH SA4E%

» Up to 8192 1/0
« 16 bit processor or multi-processors
e Relay replacing and analog control
« Typical memory up to 64K words. Expandable to 128K.
» Digital 1/0
* Analog 1/0
* Remote analog 1/0
* Remote special modules
* Local and remote I/O
» Ladder or Boolean language
« Functional block/high level language
*TCSs
* MCRs
» Jump
¢ Subroutines, interrupts
o Drum Timers or Sequencers
« Math Capabilities
—Addition
— Subtraction
—Multiplication
—Division
—Square root
—Double precision
—~Floating point
—Cosine functions

Powerful Data Handling

—Compare

~Data conversion

—Move register/file

—Matrix functions

~Block transfer

~—Binary tables

—ASCII tables

—LIFO

—FIFO

¢ Special function 1/0 modules

¢ PID modules or system software PID
s Two or more RS 232 communication ports
e Local Area Networks{LLANs)

¢ Host computer communication modules
* Machine diagnostics

* CRT programmer

MAP (manufacturing automation protocol) o} #lqts]
o] memory management® AF3dL Ut ol& pro-
W glo] sh5lxm olo] wta}
ladder diagram®.2 SEND ¥¢& RECEIVE”7|%5°] 37}
slo] messaged Aol rFdlih
A3} perfomcancedFAt-2 ¢8| protocol S/W, hard-
A 8-0]

gram to program

3 real time

ware moduler, cable, interrupt schedule®
2753 gt (23 10%=E).

3) Ao languaged] A

PColA AHBEHR SIE ladders) AL F8H A

1986 47 BFIBREE
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® 13K H 2W

Programmable controller

Ladder program
-~ 4
~

-
\

Scan-to-scan message f“ N

1
Another ladder program

2010, PColA 9] MAPH &

Al, data movement, program looping &-& algorithm
o 9lelA 243 g1AlE AAof gt Programlan-
guaget string ¥y ol 21alA A EE ladderold
£ 978}, o5 Eo] Boolean WAlog I HsE
contacts®} coil o 4

(A OR B) (COR D)=
guageZ ZASh 2

IF(A OR B) (C OR D) THEN

SET E

ELSE RESET E; °] =t}

Function block®} 22 79% o354 time T6ol
2]3) start® w] START T6 tiAlel

IF T6, DONE THEN Z&

IF T6, RUN THENe= & 4 3o

=3} program looping ol A £ whileZ-& A48 4 3l
th, & £44 A %o] £ol§ string language?] A&
ol g ¥

2 Zo Cdel7t PCol =disis glew PID al-
gorithm¥} communication protocololl4] A& =2 gt
Z high-level language® = glo] Aol ek o
Zlell W AdbAql H/W 729 MAlel 278 A

2 statementA] 9] lan-

o] =3 programming center2 A9 ¥4k Mg
AlojAx Wsst 8 3},
AgA o PCy Mzde, §x 24 A}, 23

A AR s 2o o A% J15E Liste A &
73 &toll Mini-computer®} &=l 7S Hd 4 3l
A 2 AHolm, =i PC: PCzrel LAN, HostZke
data highway-& 24 o] system®] 754 & o
AA st 4%E datadl 4, AR FoldA, PC A
Ao A A, A AR S 4A operatoro] AHA¥
S 94 graphics®l £9 ¥ PCY &4 g F
& 249l user-friendly system3} b 73 gkel ol
o olyd 7le e 24z vel PCE Azg AdA



A Ao]g& =z a4 A o] (Programmable Controller)ol] 33 % 43

2] Aol computer-§ Ao} R AH o 2R 77} [4] Gould Modicon 884 Programmable Con-
Z Aoz 3aEc) trollers Programming Guide, Gould Boston,
198s5.
[5]1 Gould Modicon 884 Programmable Con-
2 % XM troller Product Description, Gould Boston,
[1] C.T. Jones, L.A. Bryan, Programmable 198s.
Controllers, IPC/ASTEC pp. 130-248, [6] Victor J. Maggioli, ‘“Programmable Con-
1983. trollers in Process Control Applications”,
[2] Andrew, Programming Microprocessor In- IEEE Trans on LA. no. 8 pp. 568-575,
terface for Control and Instrument, Prentice Nov., 1979.
Hall New York, pp. 112-132, 1981. [7] David A Penz, “Organizing PC Software
[3] #FAREAATFL, TAAY JYA 28 A Development”, I & CS pp. 45-52, Feb.,
ol BEAF, pp. 215258, 1985. 1985. %
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debugging

zgagolrt uleld Ehb: BE w4 B3 So 228 &0 £4eE A9,

dump
AFele) BE QAL Sod8] mE Doz BE A =E Zzoade B 44F 2% SHoz F
“

electromechanical printer
A7) AsE A S (2e, A, 247, A2A $2 Fiel) oz wpiel M $xo EAE HE

(L4

F e AA.
game theory
FAAQ A4 20 e A AT £ e A1) JUe Agshe EH &

hybrid computer

opdz e e iy e 2 AFH.
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