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Abstract

The purpose of this project is the first experiment which control the
Combijned Cycle Power Plant Simulator and setted program software to control normal
and fault operation of Combined Cycle Power Plant by used to program Turbo C

language for work control and can be applied used to work another.

This paper is deéscribed about interface card by used IC # 8255 ,
PAL16LS8 , AD7528 and LM3403 which to communicate for software and the

Combined Cycle Power Plant Simulator.
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4
amvesQunsal o 1dAaaiu

32 AT Slot

iloan AT 1 cPU 80286 (w0 80386 , 80486 Wiegeniril)
dlu cPU vwn 16 it Imsvszudawanielu 10 10 (CPU 80386 sziana
32 i) uazl DataBus 10 1w luwaisdl XT Simsdszanana 16 im udll Data
Bus 8 Tn Safoavhns Read AStaz 8 im $moude2 ads Fwzfivh AT munse
wwldsd xT

UM Mainboard 489 AT 9l Slot 8¢ 2 dufie Slot & uaz Slot
o1 & slot uu seiidnudyonm uasdumiumdousy xT drudyened st day
aafhiitudu dudygnauamz AT ninfu Falszaoudan Data Bus AReuu Sruou &
Add HiituRudn 4 on uasdoonuaguidinty Tao cad xT aansoviun gy
Slot YuYBY AT udiifeeiilefefiosnsmsfudidoyaun cand Wt mszauih
AT 925909 XT o card XT 18y AT s l¥mahondiadld udh card 1
Tk luduveonisanusmienish pMa flidesWaulvdudasimssudedoya



4 ' .
A1514M 3.1 UHAINITAAUDALATHVAINUIYAIINAN

33 /O Port 14 IBM PC

11

Block 0 00000-OFFFF RAM to 64K
Block 1 10000-1FFFF RAM to 128K
Block 2 20000-2FFFF RAM to 192K
Block 3 30000-3FFFF RAM to 256K
Block 4 40000-4FFFF RAM to 320K
Block 5 50000-5FFFF RAM to 384K
Block 6 60000-6FFFF RAM to 448K
Block 7 70000-7FFFR RAM to 512K
Block 8 80000-8FFFF RAM to 576K
Block 9 90000-9FFFF RAM to 640K
Block A A0000-AFFFF Extended video memory
Block C C0000-CFFFF BIOS extension (eg EGA)
Block D DO0000-DFFFF Other use

Block E EO0000-EFFFF Other use

Block F FOO000-FFFFF BIOSEPROM

msdenmsauaamizeanus)  seldusamsmmanun 20 @ fe
A0-A19 1u;u XT (8088) ualugu AT (80286) 1Susmasa 24 1du fis A0-A19 uaz
AZ0-AZ3 MIRAUBANTAUDY Port FMIV CPU 1005 8088 1Az 80286 mu1sné’1alﬁ" 09 64k
Port mi'luiuﬁ'a IBM PC AT , XT oonuvuldlfusamsmiies 10 duniniude AO-A9

or

n’: o = | 2= 3 .’: cru 1 J
Fafuswau Port 80 IATagaAAD 1024 Port uazludrauimuaiidueendiu 2 agu

-

J da [ 1 y ¢ o as a e
fio AU Port NiuBAMIABYIUYI OOH-OFFH eel¥nuuumuueiadmiy wan

N3 ANIU 1% 8259(Interrupt-Controller), 8237(DMA Cotrol), 8253(Time & Counter)
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=
A135199 3.2 uanans 1¥UU8e Port YU IBM PC

Address Description Note Remark
1FO-1F8 Fixed disk 1 Devices on main board
200-20F Games adapter not included
210-217 Expansion unit 2 1. AT only
278-27R 2™ parallel printer port 1 2. PC only
2B0-2DF Alternate EGA 3. Zm Bisynchronous on
2F8-2FF 2" serial port At only

2E1 GPIB (o) 4 4. These devices decode
2B2.2E3 Data Acquisition (o) 4 the full 16 address bits
30031F Prototype card thereby allowing
320-32F Fixed disk 2 further devices in the
360-36F PC Network same calegory above
378-37F 1" parallel printer port 3FF (egg GPIB (1) =
380-38F SDLC/2nd Bisynchronous 3 221 etc)
390-393 Cluster (o) 4
3A0-3AF . Bisynchronous 1
3B0-3BF Monochrome display / printer
3CO0-3CF EGA
3DO0-3DF CGA
3F0-3F7 Floppy Disk
3F8-3FF 1" Serial Port
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A L L] 1 ar 1]
Fueamscezgninkesniiugides q 131R1¥uqunsel vo wmzedn
1 1 A -] 1 1 ]
uadlussun 1@l sansofleedunldoumediunsvne cad A14 wu
1% Joystick 51amnsaldans Port Tu¥aa 200 - 20FH 14 udednlsinm mslFamly

A [} -] 1
Port 111 1&Mmuagnssilfachind

34 BUINDT NG (Interrupts)
= dor o o ] = o
msaumasswm‘lu CPU W93 80286 umﬁ]u 2 YU A
3.4.1 NMI (Non-Maskble Interrupts)
3.4.2 INT (Maskable Interrupts)

ualy M pc NMI gnlflumsidindefiananvesntsiudedoya Taoms
[ Ad” AA" b= Y a d 4 3/ ! ] ° .’1
Famsa (n3a Ao doyatian o lumsmareud deyadmesninmnnilsanuiniu
gadeaniold) dmuandanain cPU szgndumasinduuy Nvr uduansdendud
13 2] o ar A A o L
‘Parity Check Error” ugavzngamamamiiuil gl TuBansdiniisiiliine Ny 144

A s as =] o o
#o o cpu 15udyn M O CHECK 910 Slot MsBUABSIHANYY Maskable 151U
bl 2. )4 & ¥ e &

256 1IAABT B9l ruauTanuA 256 1INNB3I 92391T1 Software BUINBISNA (BIOS Call)

Fyopufithialugin CPU 1930y

s

S TumedIu Hardware unjseoniiy defl
¢ JuXT wiald 8 szAY
o TuAT w14 16 s¥AY
1 IBM PC 71590%1 Hardware SUIn833He 41y Maskable lid1iludoaly
ANINNDT NI T 8259 (Interrupt Controller) szdiufasamsioaanun Hoaud lddyanudu

v
RO SNAHIUNI Slot 1HNIU

A -] ar
MINN 3.3 HAMIRIMUNIT Interrupt

.Y

as ° =1
FTAUAINTINY nyn

(>4

NML SUTYYIUNTATIVABY Parity AT

A379701 Channel /O

IRQO Timer Output 0
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L o @ d
szEAUAMNdIeY . Wil
A
IRQ 1 Keyboard (18 Bufifer (f3)
IRQ2 Interrupt 31970 CTRL 2

IRQ 8 fygpusmuanaFenuien

IRQ 9 Software INT CAH %79 IRQ 2 @3

—— IRQ10 | —

IRQ 11 aud

IRQ 12

a dor o o o
IRQ 13 | dumassnauuadlas Israaas
=Y o d a o
IRQ 14 | Bumdsarinaaa

RQ15 |amld

a o & & é

IRQ 3 DUNDITUHANDINTDAT 2
a do & o é

IRQ 4 DUINDITHANDIAADNI 1
= da o 4

IRQ S DUIABDITHANDIAUYUIU 2

v

IRQ 6 Wastlaad
- do o o

IRQ 7 DUINBDIINANDIAVUIU 1

36 DMA (Direct Memory Access)

pMA Sumsdadeyasenhambeanuifugunsaidy q Tasase Tas
hiru  cpu  fleaanarlumsiudadeyaifénmane q AwiEiasudideyann
mhwanui ldqlnsel yo cpu srdmdoyaniamizsanudwuiu1iluiTamesneu
udSadafoyaninitames ldsQunsel vo ezmuldh ms%’mhﬁ'mgatmmfu fims5y
it 2 a1 udftumsiudiuy DMA  exfudedeyasenhemisnmid Wdgquasel

[ I8 ) o . A
10 18 Tavase TaoTinu cPU svildaanatasidinn gunsel®ld pma
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+ A153ARNA AdA (Floppy & Harddisk Controller)

A159Aa1MU DMA
-1 o a P |
e BMXTH44WURAD0,1,2,3
. BMATS 74wWufo0,1,2,3,4,5,6,7

o o 3 kil o o A 0 o 0
Tasdwu “0” Tanuddgpnaiige wazlu AT @19 5,6, 7 ANIOM
¥
13 DMA 18nseaz 15 i Tas DMA Controller 14 1o#8237 Tu XT 1 @2 uazlu AT 2 @2

Y ¥
Fuhusemnsotiuet DMA 1 isadduanudinuesgunsed vo 14

P o
TN 3.4 UaARINITIAYDY DMA IBM

DMA Channel
DMA CONTROL 1 |DMA CONTROL 2 Function
(AT only)
Ly Cascade for Control 1
0 Memory Refresh (AT-spare)
1 SDLC
2 Floppy Disk
3 Spare
5 Spare
6 Spare
7 Spare
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36 50azBuAYBITYYIUAN 9 VU Slot

~y Qs A Q
Vvl , (O) uaz (J/0) nme‘ﬁmﬂmwawmtgtgmmmﬁsnﬂumuua{ﬂ

Vi) manena
©)  MNwna
/O) W4

(* JO) Muena

R

Taoil
ndgygnuduya
NFYYNUDIAYA
ndyapaiihldidunn uazowiya
Tudumshaadedundygpamdya  udes

P=3

4~
uyaludranifavuauns bMA

o a o da 4 (3 o e
dmsvndyopuiliniomunoey () i ezt adyanuin

d A 4
upnfiiiaedn “0”  wazndygpun hilivieliniosmneuin ) hegminznnegts N

s A A - 6E_7 o A \J 1 ar o
fyanuniueaiiiiaedn “1” dyapunasoguu Slet aunsad IC TTL yiia Low Power

b4
1dreeda Taolivldifans Inaanienisifiouvasdygnu ndygnud 9 Uy Slot 484

b4
XT uaz AT annsourseandlungu q 18dl

3.7 Power Supply

Q J \J 1

Gromd  NAQNuiido0diu Cround ¥BIITULITQADS
Q/ J 1 o

+5V ndgpuiideagiul DC sqamed + 5 Toav
o J \J 1 o

-5V ndgnuildeagiuld Dc spames - 5 Toav
a/ ; \J T o

+12V ndaonuildosgiuly DC sgrames + 12 Toan
as J 1 7o 4 (4

- 12V ndgynnuiidesgiuld Dc sgawes - 12 Taan

N L dd
38 1 uavdgonudn q NnNeadea

381 UPAIAT AN

a 4 =S P | o o o o t: A as
SA0-SA19 fHuveamsaiiafi 0 fa 19 Tash sao Wisddgimiga ndygyw

ry o
@ Hozuonnv

A o 9
mﬂﬂ1ﬁfyty1m BALE ﬁﬂﬂ1uzlﬂu ‘1 uazﬂst;iﬂ

o & a d
uamﬂ%'mau‘uaumawammutgm BALE UDAATANY 20 VAU

awrsedanisaus11dne 20 wonzlud
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o)

LA17-LA23

*70)

©

BALE

(©)
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] . ar deq o v A [
(aneu AT) (Bus High Enable) v‘i‘lumamvtyﬂmﬂhuﬁmﬂ UNITIY

a d
dadoyalulian SD8-SD1S

(IBWT{U AT) mﬁmtymffilzuaﬂﬁvhﬁamﬁm“nunm BALE fiaous
duasSn  “17  udselifiasuaadinouveuviasuesndyonu
BALE #uiu fhqunsel vo lifnsdruusmnsmiu 1 wonglud
widyanuiiahisuiu deeld udddnshueamsadiugiasel vo
sedosinsuanddyanuil  Tnolfveurasewndynu  BALE

smAunIdyyI MEMW 11ag MEMR

o d" = A o (]
(Address Enable) dnygnuilozuoniiv diedanaugu DMA Tdvh
bl
msAuguITadi q reaszuuud dntumsdanesavesgunsal o
ar J A A 0 a o
wedealfdyonil  lunsaldedas  efer b ldiAanisdade

o L4 o A w Ao o
sewdnszuufuglnsel Yo @y vadu drddaiwuiuns DMA

o e A

(Address Latch Enable)  wndynpaifilflumsusasmsiSuduvas
1 e!d o 1 a [ .0 o A 1
YuIumsan 9 nimsdadedumiisanusy  Tasssusanvdion
A 9/ - ) 1) a ot 9
ueasan CPU  desmisdndediseguuusamsaniaisouiosuda

-1 [ ] ot J [-] Y ar
awdnFveuranvesdynuil ez lfifansuanddygnu sAo-
sA19 uaztilmsdhaueamsaiu 1 wonzlud lu AT eldveu
ar J a’ 1 ] «r 1]
nasdyopuiilupsuaaddyniu  LAL7-LA23 Auuiu  ud

° ar a e =) ﬂ 2
mMINRIY lu'umums DMA agjoyisiu WUTMULNY 1 Aadn

382 e@niea

SD0-SD7
T/0)

o e 3 = A 4 - a o
TINIUIU AT w2U SDO0-SD15 LW?J‘UIHJ'W%’JU A0 Data YN 0 03 7
[} s ] o s o A o
dmTuTU XT uazdmiuiu AT A0 Data 1 0 3 15 Iagh SDO 1t
[J Ll 0' [ as -~ \J s o A

ﬂ"lﬂiyﬂ'lqﬂfﬂﬁﬁl] AT ﬁ'lﬁﬂ'lﬁﬂﬂﬂﬂﬂlﬂ)‘n'ﬂ SD8-SD15 U173 0AT8

aovldvnundyg u SBHE
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383 dyanuunoiing

IRQ2-IRQ7

1/O Check
¢}

(Interrupt Request) (m3ugu AT sedlu RQ3-7, 912, 14, 15)

Hundyopudumeiing cpu  dmiy AT Siuanuddyues
t 4

doyona RQ Wudaiifio 9,10, 11,12, 14,15,3,4,5,6 uaz 7
-4 as [) ar A ) s -] as

Tao IRQ 7 Tdwuanuddgloshqadiniy XT RQ 2 viUMAY
o ar A o ar
anudAguInhgasesasly fe IRQ3,4,5,6,7 amiy

ol 9 J = fa o w 9 P Jo o
swazdoalumslFnuvsiudasdumessnalunenisdumneiing

2

b 4
Tnstnadyanuivedanuzdh “0” wwe  HdvimsBuneiing

1 Q d " L. L [ N ] Q
cpU IWdewadnduasdn “1”  Wsusiulaslusudludeamilata
3 v
AMUNAVDINAT NILUNIIETZULUDI IBM  AIDUABISHA Controller
(8259 Interrupt Controller) 9zgn Tulsunsulivhnisasnasudyngnu

a Jor o 9 s J
Bunessui laglsveuviasvesdynnil

Qo A o o
(/O Channel Check) Hundyapaiiuenfnnudanaialumsiuds
9 A QJQ AJQ cl ] ] o Addy
foya Fasrvaoumizain fMmsadinhduninnieanudiiumsa
a d 4?' ar 9 a | U ) a
innadravunnvuiumssudadoya sl uaeeh @aam
_y ar L a’ J o - =) o
Aanaalumssudidoya dygraiszilfifansdumesing cpu
A - 4

HUY NMI (Meuenlf CPU m3w1 1fin Parity Exror 4% CPU 9214a@3

= ; o 4 A 9 b7
YBANUUDNMWAANAIATN uazezHgaAM IR (Halt) WO IAG1Y

ATVATURITUNRYUD AISHANAIN

o d
284 dygnunldluvuauns DMA

DACK 0-3

(DMA Acknowledge) (FM3VU AT vzilu DACK o, 5.7 du
o —— 4
Fyanunsumusansuein DMa vesguasel o ieldguasal yo
»
n31whmsvevims DMA 1uldsunsneuausd wu flinsve
o 1 A ar o ar
%1 DMA H1un8 DRQ 2 uazidio cPU Suiuda i lidygu DACK
oy 1o J A
2 uoai laurilausuin udAdygnu DACK 0 fezgndessnuih
A a - - o
Slot #8 itouaastavuumsTsylaundausy  vasginsal o
o o cr a2 1] [ a A 1
gunsathdynna il 15 lumsTidsymiaganusuuy lauiinneg

Tuaiu
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DRQ1-DRQ3 (DMA Request) (dm3ufu AT vzt DRQ 0-3 , 54) dluw

@

Master

Qs o A [ o
Fyapulflunsveiwuiums pMa  Tash DRQ 0 HidduaIw
o ar o o o o A () at ¥
ﬁmngmﬂ%ﬂ az DRQ 3 idwusruddglesiiga dmiugu
0 ar v [ o 1) o A
XT uazdmiu{u AT 1 DRQ 7 sslidwuanuddglosiiqa vu
3/ o [ o [] 3 - < =
XT DRQ 0 ldwmiumsSudsymizsanuswuylawnda Salifin
(Y4 v A Y0 as
dyona DRQ 0 doeemndl Slot  uddmsy AT udweiineglag
pwzdmiuldlu msTelsymissanudwuylaudaeguds
o o’: o4 A a s ar 1 da v
#aiu 11 DRQ 0 Wy DRQ 4 Al Wstlesduaruduaududunly
Sulsvlawndiausy vy XT @duReadu feefon DACK o du

DACK 4)

b 4
aswerh DMA i ldTasilindyneiifleonzdy 17
udrsoaunsena ldsunouaueansii DMA 910 CPU  laomsasae

ar . A 3
Uty DACK Naloanin

1 s ; 1 ol
(I|BWIZIU AT) (Master) ndyanuilezldsaudiy DMA Request 1u
do
amadhnuguszul  Bus lWwuaums DMA - laghidl DMA
noulnsawesozdedyona DMA Request ud2s0aunszvialdnms
as = =) t; < 1
aovausy lasdygnu  DACK ifAamsueafidiuuda  Jaezdh
¥
dyonuiilifu cpU evhld Address Bus , Data Bus Uay High
o o &4
Impedance ¥&3010A7 DMA foulnsamed sdessednniianiy
ar 1 A \J
Jyopuaden Aoudiszdiniugy Bus @ 9 uazezdedsodn 2
o J d o ’ N 3/ ] d o d’ o
Imfia Aounssiinsewniodoudoya Trnandygrutuenny
»
oAy 15 Tlnsdunil  dasiudeyamelumibeanuseegy

A Qf v o
w1 dlesmnvadyanaisymiisanud

038344
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U A as o
Refresh (8M1{U AT) (Memory Refresh) wihiimiloufiuunidyanu DACK
(0) 0 lugu x1 AolduansvurumsTlsynisanudr maznhlugu
A 1 Q 1 L ": 1]
AT vzihusnliflunsSlsymisniudilasnseeguds Antudela

$uiludosldudyonu DRQO taz DACK

A o d ¢ do ¥
T/C (Terminal Count) Li'lummytgmﬂuaﬂqﬂﬂsm O v DMA v
¥ o AU 1 J -]
) NN mmui’fayamumluumuﬂﬁ DMA uﬂsnmmuué'a

b4
Tavzshdyopuilidiuiadiduglnsel

3.8.5 FYYIUAIRUAN 9

MEMR (Memory Read) (dm3Uiu AT A9 nidgygna SMEMR (System

s J o o L
Memory Read)  mdygnuiiszidfudvenlimianuiidsdoya

(* Y0) g
o o s A
90N Data Bus uAdmnsy AT dynnw AMEMR vsudaiiviie
P 3 1] A 1 "!
amsswdoya viamieanusiiegnielu 1 wanzludusaminiu
b
MEMR (AWMU AT) (Memory Read) doygnoiiililydygnondsandudy
4 < d
fyona MEMR Tu XT sfuszueaiiiluyns q vuaumsgudeyai
(O) o J (] t 1 ’ 3 s - ¥
wavu Tiheglurrmboanuds 1 wansludusaniely
MEMW (Memory Write) §M5UiU AT 18 dygI SMEMW (System
ar J Qs v (3
“10) Memory Write) — vdyopuileziiudivenlimizeanusuiudoya
10 Qf ar A =
910 Data Bus UAdMSU AT dggia SMEMW szueaiidiofa
»
msnudeya viamieanudegniolu 1 wans ludusnminiy
) as dy 9 3o = [ -
MEMW AWz AT) Memory Write idyaneii T lFdyanuferduny
o) Fuonu MEMW T XT Suszueniilune q vwaumsiiudeya

D

-

d’ 1 ] ] 1 o s b= 1
fAavulihegluramizsanudy 1 wanzludusansaly

[ A A J o L
IOR UO) Read) wludgynnuiiuealiginsael vo hdesgimsdedoya
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(* VO)

RESET DRV

MEM CS16

I/O0 Cs16
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d
AN Data Bus

ar A A 1J T o
@0) Wiite) Hundygnanivenliquasel vo fidesg Hhnsiiy

fioyavin Data Bus 1y

. o A =1 [ ] cl A' 1 ar
[Reset Driver)  thuwndyanafiueaiivasusiaiissusie I 1fdy
4 - 'y
sy eldlunsTiam cPU  uazqipsalde 9 luszuu

a s & @ dar
Aouunes savaqlnsel Vo ndesgdle

o d

(mmziu AT) Memory 16 Chip Select LﬂuM'crq;tmmmh’f'uaﬂszuu

Tinswdh  desmsiudadeyasumiboniwdiiiaz 16 o fhi
b 4

Houdgygnuil mssuddeyassiumiioudy XT fe Mimsuds

4 N o A a
Yoyanaz 8 in avsnfuielilddeyavuia 16 1n

) d
(9WZ3U  AT) Memory 16 Chip Select iun&gonauilduen
ssanhinsun desnsiudidoyaduglasel vo ax 16 in
b d
liffeudyapail mssvudadoyaseiumiiousu XT fie Minsiud

¥
e o A oy
foyafiaz 8 iin a0y weldlddoyauina 16 dn

3.8.6 AYIUUIAN

(0)

(System Clock) &MU XT widygudl sslinrwtlsznm 477
- ’ crd o o 1 ¥ [ s o
MHz w3ioowszganhiinldadmiuiuln q uas dmsy AT esdl

d ey d
anunlseunu 6 MHz wiolugulni q owezlinnwtgegs 15 MHz

¥
Taodnd  ndyguilll Duy Cyce 50 % @miu  CPU
4 @ o o L d 1 4 = o
wei sozs6  dadmuadygpuudnnflould  erfiantdiu 2
' dd J o o a d e
PhUInNeN  CPU  1u udndygnaiinginsdinnutming

dd o '
ANON CPU MNMUBYLITIID
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o da d
(Oscillator) uvidgyanuiifinndgefe 1431818 MHz AMMdves
a/ y A | ) o o/ o A
dyopuiisvaiens  wazes g Iandodudygedy 9 luszuy
L. Gyl ' o ar J Ao
fuiusa limnhdynai i ddudyguedenvesqlasal 1o

A 1 1
naeagnuITUY

o d
387 dyanuildads Wait States

I/O CH RDY

@

OwWs

s J [] 9 -} 4

(/O Channel Ready) vidqanaiiiszgaviiliusand lasginsal vo
<~ ] o 4 [] ° -5 s 5 9 o
wiomboanudii iannsohaldiuiiduszuy - dnfuszdeh
asmiagszuy  Mhaudias fomsiy Wait States Taonmsi g
o 4 . d o o

dyopuil ueafidludiwa® vo 185udynnueinnisilda uea
@3e dynnu MEMR , dygnu MRMW , dganu IOR , dyoim
IOW

»
(IRWIZU AT) Zero wait states A3uenRNyBInIdYg I iiozadiy
19 Y a 1 s ) o a .
Tilhifansadhs Wait States  Tagdalulld ufie nishiszn Wait
; 9/ J ta  as J L] o
states Wulu srdvaliuegiudygnuil W mshauluvuiuns
dwdoudoya vuim 16 in Taslild Wait States  ldlaons
o as =1 o =) s
afudyonn ows ndggnanisd ldausanse  uazdyonuhly
Tumsd, Mou n3emsan Wait States  Tuvuaumssulsudoya
g in Mindoifos 2 Wait States M 1A Taolddygu ows ueadiv
a as ] A A o a o o
wawndynnue vieWoulluds 1 aden Tesdadnsdudygu
Y A 1 ]
i1 a5 1fnanildmiyaduiwy Open Collector inunszueald 20 ma

(Sinking Current)



39 fynnulums Decode Port

o

- gy Address

- dyanu ABN dlu “0” cpU ezdadedy vo dullu “1” favuau

15 DMA

2

as a (1% & A L P%2)
- dygnu IoR Undemdlu ‘17 9z Active 1 Logic “0” dluns

b d
von sl dludwdeyanin Port Input

ar Lad [ 2 é d N
- dygna 10w dndiszidlu “17 %9z Active 01 Logic “0” dlums
3

vondwauel  dumsi@oudeyalids Port Ouput
310 mAilnlun1s Decode Port

- 14 IC Logic ©35uM 1¥u AND, OR, NOR, NAND Uay INVERTER

) yAd vy ~ o
U3 Decode H192 181519703015 Output WYY Output 1AY2

' ' @ A
- 19 IC Decode 1WBFAN 9 19U 74ALS138 , 74ALS139 nlfilodoins

b 4
outpuT Yull

- ¥ 1c afSsuidlousening 2 nput WU  Exclusive OR %38 74
ALsess aoldaindidonSoudioufy Addess 118 Logic milousuniol sinldile
Foams1¥Tin1sulsulfou Address 18

- 1§ PROM (Programable Read Only Memory) Nnl#idlo Output #is

doams Itinsuonfuethedasy uazAsalinis Program fowimnldau

3.1.1 NI7 Decoder

o =) = P-4 J 1o A
asoziosuudonmaialanldluns Decode F3WUBYAY Output s

1Y -5y ] S do LY ° ] o o & da v <&
doamstidnvaizeduls vuadinduiludeniudazmainnsuiu Fdwhldaun q
» » »
N ezdlu 2 upuusa dawnsld PROM iufinnugaoauazlflunsdifiemviniu dalu

§ 4 d 4 o

AITPOALLUINDS Decode UUUAN 9 IHOASN Output NABINT FINDTUUIEIYULVDS

. o d
Output 14 4 dnpusaail

o |
3.11.1 Single Output Single Address IJUSAYUZINT Decode N3N Output
d’ = -] -1 o 1 e Jd = =
YUYIUNYY Output AYIUATIEY Address ANADANY Output UINYY Address lﬂU'nJIﬂSQ

. id
$ranag 3.1

o)



ODECODE S SIGNAL DECODER

e
P

p———————— PORT J0OH

CIRCUIT

4
7% 3.1 Tnasaarie Single Output Single Address

1 4 ¥ »
2evsiiveunidygudaud A0 s A9 WU Decode TaMuAlnsfinua

v g v o < & o L e
W Decode 890N Port 300H Ad1M Tyqnl AO 03 A9 HI Logic AU

A9 A8 A7 A6 AS A4 A3 A2 Al A0

7T4Ls00
a0 ’14Lsz1
a8 : ::;»;.__
a?
at us:a
Ue:ia
uz:in 74LSA2 e < g o us:c
s 74L527 ¢ 14508
4
a4 ”’5 A . 111}
ag——_
yg:n
741527
L) 3
[X] T pont
M,__J..L_/ B
A )

<
sUN 32 2397 Single Output Single Address



25

@ d
5112 Single Output Muliple Address (JUANYRZ195 Decode Mer§13 Output

4 o a = d a 1 a ) a
Furufivs Oupw @en uAll Address N9rAanndl Owput 19WaW Address Tauii Tasa

v d
a$radesln 3.3

— w PORT 300H

OECOOE § SIGNAL DECODER

Y

CIRCUIT

PORT 300H

o -
U7 33 Taseadie Single Outpur Multiple Address

aausfis it dyaie  Address 1 Decode  YaMuA  lagazided
y o y d '
Address Viduansld 9inlassadiaiimuald  Decods 980N Outpur 1u%a3 Port 300

2 ar 3 o ) o4 o as dv
H 81 303H saiudyone Logic vaudu Address silianyuzasit
A9 A8 A7 A6 A5 Ad4. A3 A2 Al A0

1 L 0 0 0 0 0 0 X X

J u~d’,.
%Qﬁ?ﬂﬁﬂ150aaﬂuUU1Q%51%hQu

uizh votp
74L500 T4L504
o 4 usia

e TALS 1A usia

74LS)2 ur:a

T4Lss0

ui:p 12
Jemn-383H

as
AS

ul:d N
o4 740827
3] }‘ N\ $
ar — /S

-aln

Jo:c
riLs00

~feor
~lou A®

o .
s 3.4 2997 Single Ourput Multiple Address



26

o o .
3.11.3 Mulfiple Output Single Address WUANNULIYS Decode Mad1 Output

y
d a4 e
FunMa1w Output 1Azl Address NVTAAADAU Output (4 Output Az

»
] s ar A
1 Address Mniufilasead e 3.5

DECODER

DECODE S SIGNAL

P
—

CIRCUIT

s PORT 300H

[ PORT 3001H

—> PORT 302H

PORT 300H

d
710 3.5 Tasead’s Multiple Output Single Address

& o
19951 2 wuuusa¥udunuy  Output 1R Un1Y IC Logic Gate FIsHA

A5 Decode LABIROINIT1FMIINAT 1 OUTPUT iU 8 Output 931¥ IC Decoder

Wy W05 74ALS138 ¥ulunls Decode Imsfimuall 8 Port fi8  Port 300H, 301H,

A o a’ el o ‘r
....... 307H dioidynna Address 1U8U Logic 9 vslidnuuzaci

A9 A8 A7 A6 A5 A4 A3

Port 300H

Port 301H

Port 302H

Port 303H

Port 304H

Port 305H

Port 306H

Port 307H



- §

Y o cr

=
PITWT flfJ'tJﬂll‘UlJ’N’ﬂilﬁﬁQu

AY
B nt
u4:a a2
74LS00

1N

<
[AWENE
[ WS )

ur:c
reLian

Ui:as
TAL ]
A $e
—
ug:a
74L302
at TN .
ab 2 (2 v
3 71
ydia
T4LS27
ugia
7T4Ls04

d
U7 5.6 1397 Multiple Output Single Address

g8 < ' A A
iy A2 AL A0 95Udouadyliiie Varable Address M 300H-307H

- d 4
5114  Multiple Output Multiple Address (HU@RYUYYBII9T Decode fierd1a Ouput YU

o d
yMats Owput Uistas Output finalg Address Azl 3.7

PORT 300 H - 363H

DECODE SIGNAL DECODER PORT 301H - 307H

PORT 302H - 308H
PORT 303H - 30FH

CIRCUIT

4
7171 3.7 Tnsaeri1e Multiple Output Multiple Address

A9 A8 A7 A6 AS Ad A3 A2 Al AQ

1 1 0 0 0 0 0 0 X X Port 300H - 303H
1 1 0 0 0 0 0 1 X X Port 304H -307H
1 1 0 0 0 0 1 0 X X Port 308H - 30BH

1 1 0 0 0 0 1 1 X X Port 30CH - 30Fh



28

o d
AT 0DBAUULIIT IRAITUN 3.8

U1: g
MEALLEL

Ur: ¢

ue:
"i_LSIJ’
: a2 Jeau-38u
T4L500 o3 r‘- “:F Jaqn-38710
;l. ~— Jaat-lan
s dj=— yaen-3arm

-

=
71% 3.8 2395 Multiple Output Multiple Address )
910715 Decode @78 Gate #11  wosragyldh
o = ! - a o
1. $dyanadidudiu o 0214 or #io NOR Wudism

L A o
2. il 1 9z1¥ AND wie NAND dludasau

*)

3. Fixed Address 1#1i1 Address Ydid1 Decode

4. Vaizble Address 1 Address Uaidusnasy 13

3.12 Input/Output PORT

el o v d o Y o ' / a P

qﬂn5mvmmum1umssuua:ﬁwagamsumw NDIATUYN 1B INYM Tay

a < "V e S a s o v a 1 e ' o
AT UAINTAAADAY HOTADUYN DINHYN AMTIUAUNITARADAUNUIYNIINIT RAM
Y = da 'R a
uﬂmnauxﬂumswauﬂsamuluuaﬂmsrmuq Fadudunisiiounno arseatoyallda
BN xmmxﬂumsmumam;?uuauamm mssumvanavmmumammNmsw
fiu 3319 ADDRESS vaaqﬂﬂsm dygiu AEN , READ WRITE Uaz DATA BUS 3
:mmss"nﬁu‘faqandamam‘r’@npm CHIP SELECT lugianawianan IC Adupriym

ama as a ; < [

wosn vxiligueauUAlunmiaiedy DATA AU wlsuruium gaTch 13 duna
by d “ a Y [ K] v 1 d a L4 o 3
UuAIeeenls wieunsenaliveayalrudauyin au IC mﬂuauumasm:mamlﬂ 3

dw 1t o o ’ - ' a v a o
aniz ( 3 STATE ) 'um::ﬂluumgtymaaﬂmammmalngmaaﬂ'l'mm UUIZUANIATIN

Sy HIGH IMPEDANCE #5oan1izyaamsiaes



29

wesnBuym wniyn Ml¥innansn 3 annzuazuandviduaeuiidedely
Fosdniau Ic Fendoalinansl ddesmammonedn) waznafivzdmuadnyazms
Fonldunndlinneos@uioennnl  duhddldimseeuuy 1€ fewnse
TWsunsu1dTasmsdasianiugy (CONTROL WORD) il hiEfamosnugu ik
aunsofmuansiailuduynnioeniyn Insasi9a0u HAND SHAKING uasdyanm
SumeismifleadnFounlasfanuquiiniy TaghidasfimsnFouuamiedm

} 4
griaudd  dniuSeagl1d 1o Port 39l 14 2 wiia g Simple YO UAT Programmable /O
3.13 7151119 UU092995 Decoder
1 o J
ernsoudadiudiu q 1ddail

3.13.1 79935 Enable Circuit msdeasawlunouiiumesiimedoya (Data Bus)
edwaziudeyadedu  msduwaziudeyat biidumislumsdwassud
'lﬁf’:'da‘lﬂﬁ'lwuuazlﬁﬁlﬂ%"u i utludealimouenase (Address Bus) 1u
msfmuadumismeluaeufiunes  WuRetueuideaiossiudiume

~ 1 2 ar ¥ A
Tuaouianes dosdifeyadndnnnmuitod v higdieslny

d Qs ar i\
lunsdinfinsdemstugunsel  Adeslimsooasimuonmsalimnsmuus
b ¥y
s g ] o s A as
uassinmeuemiv msneaniausamsadeshifimsddousuusansaitlddoms iy
¢ 4 o A A % 3
nsalmouandu q MstoAsHALDANSAMINONISABANDSA (Port Select) 1A1%ens uon
o A a °
@50 A0-A9 HAwhfiu 1010111111 (Wesavwoy 703 diedhuavgdy) Suhld
ar = L] A a |
fyapumsi@eaneiaiiaein 0 udmsfiezdewenniaiudayannmodoyalddecdinisde
»

Uy AEN (Address Enable) 489 IBM PC @28 w31z iy asdaniosudoyanin
a a o | - d o 4 o
modeyasmifanAanmald dynpunldonmsdenneiminness (OR) AU ABN s
) ar o s < é’
Wunsdudiansesdimiesudoya Suhlilinsdidoyanieiudeyafiatiu srwaziBen

o e
YBINIIUAANIFUN 39



30

A-23 A9 7¢L 500

dyanidsnuaia

A1t AEHN ——iL5% l
R -5
A-25 A6 LLS0¢,;
‘ "|>°—— LS
A-26 asBL 3 “LSJ%
- [
X ; _ Y . . .
i ammln A-2T AL 5 dyiedannoin
VO o A-28 A)—————— cC -
stot A-19 A2 6 wumay 103 (3mau)
A-10 AL 1
A-31 AO =

d i
5UN 3.9 2395 Enable Circuit

3132 2393 Output Latches Cireuit a1saadoyasenld 1c wef 74Ls374 dlu
s 1 1 o - .& o
Fuanidoya msdidoyasandeshunemedeoya Do - b7 uazdsuihmsBudaier
/Y & wwa d 0 Yy o o o 4 v d v
msangvoya  Fdalifaneasesesthnuld dedimedygnadnmeniiuiingves
] o lat o 4 o &
&5 TOW (lnput/Output Wiite) mudygnuiiiasin o Wolinsléfifa OUT address , data
-~ A -] \ : o ¥ J o el \
lunmwdn Memasdefoyasen axiusuliudoweenmudyguanddiluans

=} a A L4y 1Y P ar P
Suidatensuanidoyalunesdadoyasen s1waziBoavenesdauaaalugi 3.10

nsuananadafeyasenannsold LED 8 v dudumanavesdoya 8

- \d al :l
in ugmansaonIgun 3.11

AODRESS =703

7¢L50¢
A9
Ag 7LLS32
Iwdgnuaia
A —— ]
AS—DO——
A —
n
A)
A2
Al
AQ :
AEN
-low |
7<LS\J7L ﬂ
A-S [ve] ;3 M 2 LOO\’“‘S]Z X
PO < | N Y g | L0 daarn lanhiesans voua
et 7 ] e ‘
vl A- L s o
l,én.’l /:: 9y ;‘5) ‘i;) Coc [ 'orneunndvaia
7Y slot A-t 2> N 173 15 LOS
Ay 98y 16 [—108
A-2 @ 18 19 Lo’ J

d
gﬂﬂ 3:10917395: (Output Latches ‘Circuit



31

:- —————————— ~: R LED
Ve 3 ot 11
LDo , —A{><> | e
1 | ni
3. M 1L A
Lo avet——}
' ] |V 1 N
|
!
RJ
5! : 16 141
L02 | Jl>of | ]}
I
1
1 Rt
9 .8 WS Vg |
L0} : {><> : K
t
1
! RS
n! 110 K A
L0 : J‘>Q l vr——i |
|
|J: !12 Ré
Los ; ‘ O
] .
——m AMNAM\ LS L
S NS 7 /77773
| | R?
1, 2 M 1.1
106 - {>o | 3
1 1
| [ RE
Lo7? 3. Dc 2. A‘L—-‘<}—-——
t 1
t 1
/AN C YR W 2 ,
7211506 Loy

d vy
U0 311 MIUAAINATIvENADDn

3133 2993 Input Buffer Cireuit msthdeyadld 1c 745244 duiivies

3 o ¥ vdy o o a A4 o v 3 3/ [ [ v o

vaadoyamsihieoyardiidesiimsduudia ehWeyarimmedaya a1 lsAmudnali

. 4 4 n . i

medyanudnmeniiatmnneades medind1IAe -T0R (npuyOutput Read) Mudygnmiil
- 4 o & '\, A2 2 . A

fansn 0 defimsldends A = INP (address) lunwuudn  aziudrdiudeusoudedy

o Ay o a a o o qd
ﬁmumu1mut'll_’lﬂ11’ldiliau'llna ,STUa:laUﬂ‘UaQ']Qﬂﬂlﬁﬂ\’ﬂqzﬂﬂ 3.12

:l t:lo ] ° A 1 a0 a - 4
agln 312 Wdwnids €O - CD7 wnsouastualaIng 8 N

A (-] L L L -y ) ] ar

(16 v1) ern1sdusing ON-OFF Wufeyarwewdazin (D0-D7) uEAINITABAY
= | ~ A S L4 3 C( 8 -1 Y

#5103 Aedlonindda oy Yoyahidhg 1c 7415244 faosadiu ansedlu 1C

- - . v A = o 3/ d 3 o_ a
TTL : Transister Transister Logic) uadioa Il (OFF) ‘uagam‘umxtﬂu 0 aAuaIny



AS
AB

A7
A6
AS

Al
Al
Al
~0

il

7¢L500

3SR Y

), 9

~ - I
Aryriudanuain

/

12 ]

\

J:,T 19
A_g_.c_o.——-—-la 1}
A 0_4_(11.___—— 16 (8
A.r_ogl——————lL 6

03
A-6 12 8
A-s —RE 9 —<}—- n
A4 05 7 1]
A3 —————15 15
A-Z—*QL————*) V7
LSt

wvisyyain 170 slot

coo

("3 - - L
\ youaznayaling 8 ng
v

" /
s1# 3.12 2993 Input Buffer Circuit

Bl

co2

col

Co¢

cos

cos
cos

AN

2

|

d
n

16 1ada

1}

fn

(129

GMO

v

o ¥ 3 - a o
3.13 ﬂTSHTUOQaHHQTﬂﬂﬂﬂUﬂW



33

d e
314 sigasBeangIny 8255

g25s  Wugunsel LSI (Large Scale Intergrated Circul) yssyeylu

Package 40 YUY DIP (Dual In Line Package) Gunanlneusyn INTEL Corporation A
a N A t ar 1

o lyTns Tsmwadiuad 8080 yavlszavdiftelFiiusuiy soso lasimz ualunie

ar -] ) as A
naa1dtinsln 8255 'thszqmﬂ%’amiduﬂuluiﬂﬂﬂswmwafmafau 9

[ |
== - —] -

R B et ]~ O~ “he~

oamtem - - b

l - - -
o a " -t

K—=A = BN B~

——— [ ; B
" N e t—— wle vBm
Ly — =g =0~

1 e T e S 5

- e w)w
P et n{)ves
- | T n{Jee
A = w (e wle
| = bt/ —ow (] nl) e
—_— - C—-_—_ m o GE—D e ] w) -
> e 3 ] Rald

o e— - b— 231208 2

—j Figure 2. Pin
Configuration

d g
UM 3.14 (AAIUADAIADZHATUYEN 8255

P! o < ) v d ' 4 e
sUn 314 Suauaon InzunTUYDe 8255 FINUIMVDIUAATUABAUAI

' d o o< ' El o 2wy 1 & o 1 d Y
aalUf #o vdenaguusafitiiesintell 1dua yaendimau ¢ vaan fiogmaduvnveagy
Fauz Li’]umuﬂmauﬂaﬂuqﬂnsmmuuaﬂau q lauiieno PAO-PA7, PBO-PB7 liaz PCO-PCT
FunduveadoyarznitgUasainioueniy 8255 muﬁmmmmamﬂ"nﬂuuqaamﬂu 0
yo woin 1dus nein A (PA), #o3n B (PB) uarwain C (PC) weinmaiudaz
wainmmim’flu'lﬁ'mwamaunnua:xmmm zmaxuaammmuammmnfam-um'uutr

Yoyanigluvol 8255



34

vionngudaunlAuf Group A Control UAZ Group B Control Favziiud
AmuadauaizAITIONYBINa 3 TO Woim (8255 Seavazmahauiiuanduduey 3
Tnuneunsodmualdlaoms Tlsunsads Control Word 1A 8255 Faszndntalume
nag) mﬂgﬂﬁ 4.1 suiud1 wWosn ¢ fozalsznoudrewaimuing 4 iin 2 woin ﬂq'nwffa
929nAUAN1AY Group A Control uasBnnguuniliozgnaugulag  Group B Control

L 4
dmiumgratiuszaantalumevds

’ e ' £
vienngugamon 1dus Data Bus Buffer 1Az Read/Write Control Logic 39
J AQ o J L4 o as
yienmarilvziiudiunAadef CPU Data Bus Buffer flezfuivivas Wmniadeyaves
o d -
CPU U Read/Write Control Logic vediudaufiniugulideyadmisesnninianes

o 4
moludiigades uazlunaimunzaw
-] o o
3.16 319a1DUAN1TIALTEIVIUDY 8255

d - d £ y
Tughwilinefinsamifveanudaze 8255  dadoyamariiesdl
A ar Q7 o Qs d
UseTomllumsiendodidussyuliaues cpu dmiumsdavwandlily pli 41 51

J o o nrd
a%tﬁﬂﬂﬁlﬂdﬁl'lll.ﬂaZ‘ll'lilﬂﬂuﬂﬂ

Do-D7 : Mumedoyaduynemiynuuueaafifniy (Bi-Directional Bus)

seilumehuvestoyaszniraneindn q ¥es 8255 Auladoyaves Z-80

[1 P 4]

-~ A 3 - A
CS (Chip Select Tnput) : Gipmnilimouzasinily “0” cPU wannsoh

srdwnoioutoyady 8255 18

p— A A = 6 9 o =
RD (Read Input) : Giomniifianuzasdndu “0” dygna cs luasdndly

0” uasdgyonar cs fasdndiu “o” Yoyann s255 enlnagdivuuiadoya cru fley

: 24 oo | o
annsasndoyasonlil1d (lussdssovesndygnaiissien cpu Wundn)
h— A 3 a ] o a
WR (Write Input) : dionriitiaouzandndlu “0” uazdyana cs Haodn
dlu “0” Foyannszumiadoyassgadiowdils s2ss 18

AO-Al (Address Input) : wuuddmuamsdenldivamaimeluves

1 o
8255 ‘]NﬂSﬂa"l’Jﬁ'lﬂﬁzlﬁﬂﬂ‘luﬂ’lUﬁﬁ\l

A J :) L
RESET : feniitaomziiu “17 8255 szagluan1izfiim yn q wein

¥03 8255 szgaimIfegluTnuaduyn



k4
316 Trum 0 : MsTudiunesndunm / niyniugu

o v o1 : Y 1 o <
lumsiam 8255 TWoglulnua 0 U 15192ABITNANTRAILAY
[ 1 4
(ControlWord) A3 Samasmuquaou fdmuquilezdmuadayuzashauliudug

L4 as ' <& o - o b4 ° 1 d’ YV ot
aswein 8255 Aredunvesiidaguitvedald s2ss haoglulnua o fldun

D7 D6 D5 D¢ D3 D2 DI DO

CONTROL WORO - j
BEORODOD
£ MOOA T Ul LJ
1 [
| CONTAGL S8 )
1O TT
BATA SN ) W
7203 =
a ooy
(- 7Y
] o L P T,
EEEE =
Ve mOOd
no0d + 3 3 A
o VO ALY A
il eiie it = rowt ¢ ety
ootz —L_t e W ::,:M
ORI i Fe,
5 2 W [ty MODE SELSCTION.
213008 "ot
- et 2
-
231308-7

A - o
;U 315 uamIHanIuAUMIMNINLYES 8255

! d
2In3UN 315 wMUMN

$v D7 dusrdmuait Wusidaniugy (CONTROL WORD)



36

i D6 uaz D5 fmua IMuan1svIINYes Wosn A D6, D5 Uaudlu “0”

uaasdeglulvua 0

oy 3 b4 4 4 'd
fin D4 = “0” Amualiwoin A Wunesnewiyn
o o P o g
fin D3 = “0” Wmwein ¢ 4 Tnvuduneimeniyn
a o o bY s l'
in D2 ="“0" WmInuavoanein B 1nein B aglulnua o
= - o I 4 o
in D1 = “0” ¥nweim B dlunsineoniyn
=Y o o 9/ = ] o 'd
in Do = “0” Imwain ¢ W 4 Tndradlunesmeniyn
o dy & v d =
msvhaluTnun 0 ves 8255  Tewezdaliweinues s255 [uduym

<t [s o ] 9/ 4 14 4 ¢ o S o
niowiynd 14 wulinesn A uazwein ¢ Hunesneniynuaswein B Wuneinduym

9 t o & 9 (=02 4 as Ja
wedeedamdnruguhiuassawesauquiudnyusiine

D7 D6 DS D4 D3 D2 DI DO
1 o o0 o0 0 o0 1 0

- o Ay o & Y wla s o et
ﬂﬁiﬂ']ﬂﬂﬂ'ﬂﬂ'lﬁﬂﬂ']l]ﬂlllﬂuﬂiﬂfﬂﬂﬂiﬂ’lﬂf]nug’l 8255 :gmqmlnu

[Y) o [ cl 9o A'J ) Y o
SovazmsianudagUi 3.5 519zl IN Swudoyauennein B 14

IN A, (00) : swdayanianein B

A B GROUP A GROU? B

D& D3 01 DO PORT A PORT B

PORT C PORT C

(UPPER) .4 (LOWER)




0 0 0 0 OUTPUT OUTPUT 0 Loutrur OUTMUT
0 0 0 1 OUTIrUT OouUTPUT 1 LOUTPUT INPUT
0 0 1 0 OUTPUT ouUTPUT 2 INPUT OUTPUT
0 0 1 1 OUTPUT OouTMUT 3 mNPUT INPUT
0 1 0 0 OUTPUT INPUT 4 LOUTPUT OUTPUT
0 1 0 1 OUTPUT INPUT 5 LOUTPUT INPUT
0 1 1 0 OUTPUT INPUT 6 INPUT ouTruT
1 1 1 1 ouTruT INPUT 7 INFPUT INTUT
1 0 0 o INPUT OUTIUT 8 LOUTPUT OUTPUT
1 0 ] 1 INPUT OUTPUT 9 INPUT INPUT
1 0 1 0 INPUT OUTPUT 10 INPUT OuTPuT
1 0 1 1 INPUT ouTruT 1 LOUTPUT INPUT
1 1 0 0 INPUT INPUT 12 LOUTPUT OUTPUT
1 1 0 i INPUT INPUT 13 LOUTPUT INPUT
1 1 1 0 INPUT INPUT 14 INPUT OuUTPuT
1 1 1 1 INFPUT INPUT 15 INPUT INPUT

d 3
51 3.16 leozunsuuaainisiiy 8255 Tulvua o

37

as 1 o G’I ot o 1 A
ﬁ’ﬂdi]'lﬂﬂ'ﬁﬂ'lfﬂﬂ’)l]f]ﬂ‘lﬁ 8255 !L’g’l aﬂumxmsmﬂwaawa{‘nmq Qan

° d
aunsatmualdlulnua o ueradlily gun 3.17



CONTROL WOAD ¢9
& 0 &

9, 9, o, 09, 0,
: [c LI L SR L L !
) T LI T NS
ESSA
\ —-—,l‘—vrc,ccb
vl o]
__ﬂc_‘._..,gﬂ..
a———,‘l——¢n,n°
CONTROL WORD #1
% 0, 8% o9 0o, 9, 0o o
r‘ ‘ 9| oo i el s I OTI
At en,
2584
s 4
00y ¢——— s c{
- e,
] et 4
OMTAOL wORO P
9, @ o, o, 0, 9, 0 O
[‘ ° l L] l 9.4 1 o' 1 )
At
3255A
-—'TL—MI,
0,0, *——————a c
__74‘_.,:’,%
L8
L} 7 Py £,
CONTAOL MONO 77
B O & Oy B O 0y O
‘ | | [] 9 [] 1 9 1 1
A‘—+"l ’L'JN
8255 A

1 fe—f— 1,

CONTROL WOARO €2

38

o, 0, 0 O, 0 0, 0 O

ponnoonk
A+§'r5:~

$T38A

-

*4-'”1'%'

> G 7,

18y g,

—L—‘Pﬁ'ﬁ
e,
3—/—‘-—?%’:,

e P4y

bt PALPAy
"+"'C-’K4
'_—’L‘—_.K)’_C'

o 1,

COMTAQL YORO 11

9,

HEEDRDL

T255A

00y >

PALEA,

TIPS

3
2 4

A el -
U 3.7 uErAdEnYUEAI yaans 1¥au 8255 lulnua o

3.17 Tntua 1

° ¢ o r'd =1
ﬂ'l'a'ﬂ'lﬂﬂlﬂuﬂﬂiﬂau?lﬂ / lﬂ']’lﬂ]ﬂllUU?fTQSU

d’ - ° v o vy a Id oA e
Wlnuad s2s5 sxiimhndunesndupaemyn  HuuNTYyInaIg

auATIUNS DY (Hand Shaking

v ¢ / o y d /Y
)y A% I‘F\Uﬁﬂiﬂ A llary Woin B ﬂmmmﬂuﬂasﬂuaya



39

o= L] = A Q A o -] ar
a8 in dawuwein ¢ inh 47 simhidluenedygpanssasuanunioudmiy

¢ o o a4 o
woin B mannmlulnya 1 Unvazidvann q al
msaunuuLeendiu 2 ngy Ao Agu A uaz B

udaznguilsznoudiowoindoya 8 In (wesn A wia B) uaziinaiugy

=1 = o 1 2 9/ as
$n 8 In (esm ¢ utnsg) Miludyapuaseasuniunion

o Iy d Y L= I3 - A’: =3 I's

fmsuweindoya s in masn A w3 B) szihuldiBuywiewiyn uuy
Yy ¥ =) 9 o s J < < b o
dndoya (Lach) @onddamdoans dmiuudaz 4 1n vowmain € v Mdiudynna

mugy uazlfuamannzveidoyavesnaindeya s Tnudazngy

tyonunuqulunsdideniiuduynuuulaaTy (nput Signal Control Definition)

ar =y A o b 2
STB (Strobe Input) Dundyanuduymidiedsuasin “Low” szuans
J 9 A ar
1% g2s5s ¥ Sdeyadudun uestoysszgafafiulilu s2ss dedludygpaudanna

gnsalneuen

A s (13 "
IBR (Input Buffer Full FF) dluvuomiyndadiuassn “HIGHE” vzuta

U ar o/ Ty A ) b2}
11 8255 1dsudeyarhluifuluiilesSuynuds Taoh BF srdwedndu “HIGH

as & ar d
nann 8255 1Asudynnu STB MvoUVIaY  (Falling Edge of Strobe Input) Uazzgn
oA d N £3] o A ) V. oA as a AR 4 ‘
SLWL{]‘IJ LOW Iﬂﬂﬁtgmu'lm RD NU2UYI1AHIUTAIIT HHY YDUTUNTOUIRNDIINN LT

o s A
wmmssutoyana 8255 @i juUN 3.20

INTE A iiurBdrasnolu 8255 ezgaarugquldidiu “1” wie “o” A

) a o a d o da J o
IHAATUAY VNN / TEEN YBINDIN C U PC4 (Nju A E'l.jﬂ 31.9)

wTE B dlufinaermelu 8255 szganiuguldidu “1” w3e “0” dw

ar a o ad 4 da 4 =
INAAIVNY UNIEN / T1N YDINBIN C NUN PC2 (NJU B Ell‘ﬂ 31.9)

Note : doyanmusdumeiimi INTR dygnualady sTB dygu BF Wudgygnw

Y oo v 0 4 a & ad
AIURUUATUTAITNIICVDYR ﬂsmmnuﬂlw 8255 w3 uInua 1 uun'dimuauu‘n FIUNI

3 1 o d
¥9INGY A uazngu B lAanvweanain c jU% 319



MOOE 1+ (PORT A}

CONTADL ™QAQ

0, o, 0, 0, 0, 0, 0, O,

el XXX

L’c"
1«10yt

6 - ouTIYT

rayray <‘_1_—]
I

d v o
sUn 3.18 waaaiiaauguiazaisiailulnug |

23130827

MOCE | (PCAT B}

CONINGY wQAD

6, 0,0, 0, 0,0 0,0, ;e

CXCLI | 4 | o™

| <,

731308-28

NTR

NPUT FROM
PERIPHERAL

o 2
sUf 3.9 ueraalnda

s

o

TYuIUa

14 q aashnululmua 1 0

"tymumm‘uaulunm"'uﬁamﬂumﬁmumﬂfm‘s‘u (Output Control Signal Definition)

—

ar (13 A2 J
OBF (Ouput Buffer Full ) (Huvidygnauomivm sudlu “LOW” Mo

'o et Y d ¢ doe ad " 1Y} d
HoaINn 1?\11ﬂ‘]ffm'ual_laaaﬂnTﬂﬂaiﬂﬂﬂWHUﬂﬂ‘]ﬂ 'ﬂ.J WYL 8255 HA Tﬂﬂﬂ OBRF 9¢



41

[} o (14 3 A el ar :l 7 L3 (13 " A
deapsndiy “Low” deldiudygnu WR Hvauniu nazezganhidiu “EIGH” dio

o U

n.

Yo o o
WWsudyyra ACK hvauvias ih 3.20

- - A o < 113 .,‘
ACK (Acknowledge Inpun) undygnuduyn dieldivasin "LOwW
' A o & a
szunaald 8255 §ifoyafinesn A wio B vD3 8255 WRoniuliudy Faududygnuasy

-« 1 A A a
Fusngunseimeusnah 8255 iovesutoyasnwainues 8255

ar A [13 ” A
INTR (Interupt Request)  Wiudqgnanemmiynasezdiu “HIGE” fove
= PLY PA-X- A 's o Y 7 1 o
Sunesiny Ty dogUnralnmeusniuvoANANDINYBI 8255 w& Tasdadygiu ACK

3 ] o < 1 a
gy “Low” Taodygnuuauviaduss WR FWAAI oy fudnsvodumesiny uazh

nzdadoyalmiliny s2ss uda

INTE & _duriadrasniely 8255 sxgamuquldidu ‘17 w3e “o” A2t

LY a o a d 7 da t =
saAILguIInEm / T19M Y9InDIN C UM PC 6 (AQU A jun 322

Note : o INTR , ACK Uas OBF lﬂuﬂmm'lmﬂ’)UﬂlJ ua"uffm?m‘n.,mimnu

9

w8 8255 Tulnwa 1 uuu TanSueniyy mnnwaman A uangy B 139nvveanain

3
[A

Le——t AR

™ | ﬂ
INTR g J

[t 7

A

fan A "

Awy

as

d o ' o
7R 320 womdIndidyonuan q amasinululnua 1 ¥



'h-ﬂ'@ tAy At D
B —»g <, [a— T3, R = "~ |— S5,
CONTAOL QR0 s "+ CONTAOL WOAD fes =
[°7T°‘ 0, 0, 8, 0, 0, O, Py e tnTR, 0, 0, 9, 0, 0, 0, O, O, ey f——— nera,
t elll\[m[lla X 1 tielafahm|s [t !
X wliw  CLLLILX o
e g
R D o ma )
7 p— e | — 5o, 75— Y AL
<y e :Ei‘ nT ¥,
e intn, P gt tntA,
231308-23 731008 -
POAT A-—~(STROBED INPUT) POAT'A—{STROBED CUTPUT)
POAT 8—STROSED CUTPUT) PORT B—{STROBED INPUT)

d .
510 3.21 wrmagduvumsiaululaua 1

MOOE 1 (POAT A) MQOE 1 (PORT 8)
Ny BB
=3t D)
CONTAQL mORD COMTACL WORO
oy, 0, 0y O, 0, 0, 0, O, 0, 0, 0, 0, 0, 0, 0, O, &t
A
BOROE O —
e, — TR
1= tNPUT
g« QUTIUT
o I
AR o A ————]
1
Py
231308-20 2313081

A Ll o
N 322 waadsHaauguiasaisiauluIng 1

318 Tvua 2 : MSINLUUTaamam

y - ' J : 4 : -~ -~ :
W Tnuailez1¥1ddungu A miniu lagnain A N3 8 fnezonda ldiduis

() [ 1 ar - - - 54 A
woindmiunsdatoyauarmsudoya (Bidirectional Bus) Taofiwedn ¢ mdhndu

b 4
mmmg:gmﬂswﬁaummﬂ?au (Hand Shaking) 1511911 Inua 2 fs1vaziBun Al

WX dungu A Heanguiden



43

= o a - | o .d d o ar = o~
UNDIN A YUIA 8 UN INBINBINIAYD ‘ﬂ‘VIN’lulmlJlJﬂ'ﬁ'r]\!Tlﬂ‘Yl'NlmﬂﬂﬁJ

Foyonudmiuaugudn s dn 1nnnein c
o S a 0t ¥ ¥ .
mamauiasuyniaze iy Guuuudndoyald Latch Signal)

Fyanudmsuatugu s in ein o Wdmivaugumainuuazurag

d
AN (Status) VOITBYAANDIN
fyonaunrugulunsd Tnua 2 iauuuulaasadianms

ar 3 A
INTR A (Interrupt Request) @huvidganaueniynezily “HIGH” die

3 D=3 o as o At 9) A’: o ~ 'd
Foansvadumasiwi afly MvamsihauduBuymuazieminn
= o L4 o
astihaudueiymnesy

ar A J (13 29
(1) OBF A (Output Buffer Full) undgnnauemiyndioniiiiu “Low

J J ar o o
warneh vazil 8255 d5udeyanndiiy nduilieineluvamesv A ud

= A a/ o ?
(2) ACK A (Acknowledge) Wumduyniieldsuasdn “Low” szilu

ar \! A o o A
dyapawenld s2ss dedeyasenniinein A lddugunssineuenivly uasie AcK

fu “mcH” sxildieniynnein A efluannsdufiunudyg

(3) Inte 1 (The Interup FR Associated with OBF) Hun@vasvinielu
A s oy as -2 \ o
8255 Fazaiudyanuuodumeiimi INTR A Tavhaswduw OBR Tavaunsodm

w303 EmAesianrugu dnidm/Siem veanesn ¢ hiln e i 3.23

ad o a o
asdinmaudfuduymnein

as ~ A as o -
(1) STB A (Stobe Inpun Wudyopuduym deldsudygnuasin
“Low” sl 8255 Sudeyarimaneim A nazfuda 13 luBuymividesves 2ss

(2) IBF A (Input Buffer Full FF) lundyapaueniyneziiu “HIGH”

A ] 9 [
ienansigunseiueni Tdhas sudoyaduuiud 13y s2s5 Seudooud

(3) INTB 2 (The Interrupt FF Associated with IBF) Hus@iraowmalu
A s ~ as Q 1 o
8255 Hwradudyguvedumaiiny INTR A Iaovnuswdun BF Tagennsodm

A8 s d a a d o s da |
ﬂﬁﬂil‘lmﬁ")ﬂiﬂﬂ’ﬂ'lﬂﬂﬂ U?‘ll‘]f‘lﬂ/?l.‘lf‘ﬂ YINDIN C hun PC gﬂ'n 3.23



CONTACL WQAO
o, © o, o, 6, 0, O
' TR i} 1 : + 0 e, p—— INTR,
pEoEns
/
rayba, <:>
. re, e,
~ con
10 ' .
1o eyt L—‘-.Jl ————-& z‘K
o -outrut
t
I N
rOAT S W e, e (T,
4ottt [ _’_ J
0 -0uTrUl
e, e,
A
e CAOWF 1 =00
9= w00t 8
104008 < 3
e ”< --—f‘—'w
231308-35 "
MOOE Control Word 231308416
MODE 2
OATA FROM
CPuU TO K2SA

PIGIT A~ W

2
e

%)

223

1F

™ T b i Yo
L S kﬁ 0 V-
/ : / tes
° r / ‘ OATA{’O“ \——_}—__
/

L164a TO PUMPHERLL

QATA 7 AOu
L2344 TO sad

231308237

NOTE:
Any ssquonca whera WR occurs balore XTR ard ET8 oceurs baloro AD is pormissidte.
.

(INTR = 18F « ASR « 5TH « AT + OBF « @ASK « ACR « WA)

o o~ a o
JUN 323 weraasararuguuas Inflvdygnuaa 9




MCOE 2 AND MOOE 0 (INPYT)

COMTAQL WORD
9, 0, 0, 0, 0, 0, 9, 0,

Ll XXX e+ o]

re
1 - Iyt
1« OUTPUT

L e —

PCy et N TR

[T TES ¢ f >

ye

"ﬂL'
RN G

231308-28

MOOE 2 ANO MOOE 0 {QUTPUT)

CONTa0L wOAO
0, 0, 0, 0, 0, 0, 9, O,

(XX

<,
. e vt
4 -Qurrut

e KT
A
|t

}————
<, NTA,

221308-39

HMOOE 2 ANO MOOE 1 {QUTPUT)

COMTROL MOAD

o, 6, 0, 0, 0, 0, 0, O,

NEE¢ i1]e

Ry ety TR,

[T 4 el
S

<,

< Qe

< ACX

©, wita,
2I108-40

MOOE 2 AND MOCE | INPUT)

CONTAQY wQAD

0, 9, 0, 0, 0, 6, 0, 0,

CLDEXD ] 4

3l

7, e INTA,

KD

7€, e &7

P, e 17
e~ wia,
73130841

0] ] as L4
sUT 324 wemamisthiaulnua 2 (ain A) swAuTnua 0 (MBI B)

] ar 'd
nazsuduInua 1 (ndIn B)




L

Y

WTAeCT

) 3N

=00k 3
ity

Flgure 22. Digital to Analog, Analog to Digital

HTLARST
Ao et
I - ’_:]-_——
s —m
s Y s
2 A %
" PAg L
o V- a1

N Pes * ot RO LY
’a, Bt Pae LS 20 GATYL
s o4 e AL GUTRUT s 5
. CONVIATIA oot 1 = Pay L
~ Py O
e, e
'C’ fovy ‘s DATA FTR

L] X )
< Mot L:-: r;A Ay
<y oUTIT

—_—ty

e, TRACK 0 SENIOR
~ et AL L3 SYNE AGADY
< m < \noEx
~ (v
~ o ~ TNGAGT UEAD
~ CONYEATEL, = 4maLOd VT . FORWCRO /REY
-~ ~ READ SNAWE
~ oot o | M0 NRITE SNANLE
~y T | TS ossc SELEST
~ ABLE LT
~ — ~ rest

Ea 1) wav

221X -48
2120847

Figure 23. Baslc Floppy Disk Interfaca

mECAALIT
At
Rmatid aonsr "1
< (o, [N < e -
ra L T CONTROR LA Ly =)
N 2 5: £ iy a
A - l
" T PTIY Y VI T |\,
IS A, o QuUROR CONT=OR oocs | 74 e
N ~ neeuts 7 30 3
Co R N el 't L " i and
- ) oia N P11 4
; [l o contron
~<, OaTA 81207
~<¢ ('3
X ® .q‘:m < 120t
LK. <, ALK O, £ OSL
~ Y LT
s R I L"‘- v et
<y cowm sty 11 bee=-s .
< CURISR W, OTS . — o
™~ - P
~ N T
ot 0 | ™ -
Sutmm
N cvugsen/ eow/eslunu '-.«x ;_ LY T
™ ADPLT S . L't ~, -
~ My P
~ A4 e -
~ y "
- 1~ <
- o 221308 -45
Basic CAT Coantrolier intarface Fiqure 21, Keyboard and

Terminal Addrass Interiace

A L) o e
7171 5.25 ummans 1FuleF) s2ss Suneiiaduglaseiniousn




und 4

reavBeavaagamia lsa ifhwmdanauioudw

4 A s s 1
amdfugufeady Tssu il mdnnudousu

Tsaau Ifhanudousuesndluriadia q 6 uuy Ao

47

1. SIMPLE SINGLE PRESSURE SYSTEM (STEAM PRESSURE S:ﬁ'ﬂlﬁﬂ’))
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Condensate System (FWC)
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- Gland Steam Separator

- Gland Steam. Seal System
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2. Normal Operation
=) A - o L o
Huinsoand BRSG 2 @ 1% Condensate Pump 2 @3 Standby 1 77

DEAERATOR AND FEEDWATER TANK

ke ok ofe 3¢ 3k ¢ she s dfe 3k e

1. DESCRIPTION AND OPERATING INSTRUCTIONS
-The D
ELAS deaerators for power plants have :
- herizontal storage tank
- horizontal dome deaerator
The dome is located above the storage tank as shown on figure 1 here below.

The deaerator dome is attached to the storage tank with 3 large pipes (one down

comer and two steam balancing pipes).

The drawings RAY OO MF-070 FM 001 and FM 006 are necessary for fully

understand this notice.
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Figure 1
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#inolude <dos.h>
#inolude <graphios.h>
#inolude <math.h>
#inolude <stdio.h>
#include <stdlib.h>
#inolude <time.h>

#inolude <oonio.h>

#define UP 0x4800
#dcfine DOWN  0x5000
#define LEFT 0x4B00
#define RIGHT 0x4DO00
#define ENTER 0x1COD
#define ESC  0x011B
#definc SPBAR 0x3920
#define DELAY 200

void Initial _graph(void);

void PrintBg(int x,int y,int color,ohar *ch,int size,int fon);
void Window(int x,int y,int xLint y1,int hinint wh,int bk);
void Init_Menu(void);

void Memy(void);

void Show_Combined(void);

void Combined_Cyole(void);

void Title(void);

void Structure(void);

void com(int x,int y);

void arrow_ 1(int x,int y,int color,int t);
void ammow_2(int x,int y,int color);
void reotan(int xL,int y1,int x2,int y2int color);
void bailer(int x,int y,int oolor);

void turbinel(int x,int y,int color);

void turbine2(int x,int y,int color);

void Reotan(int X.int y,int XLint y1,int oolor);
void Ini_Vale(int value);

void Ini_Pump(int value);
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void Vale_Hor(int x,int y,int color);

void Vale_Ver(int x,int y,int oolor);

void Line_Hor(int x,int y,int x1,int ol,int o2int tint 1);
void Line_Ver(int x,int y,int yl,int olint o2,int t,int 1);
void follow(void);

void Close(int r,int o);

void sh_text(void);

void combustion(int y);

void Condition(void);

void Dump_W(int w);

void Heat(int h);

void Alarm(void);

void Sound(int freq);

void CHECK _OUTPORT(vaid);

char *Sh_menu[7]={"Struocture”,""Simulate ","HRSG No.1","HRSG No.2",
"Alm_Pump.","P_Top","Exit"};
char *stut[5] = {"SENSER","A to D","","8255","MODEL"};
ohar *Sh_C[5] = {"'Show Simulate","Show HRSG No.1",
"Show HRSG No.2","Pump Falute","Plant Trip“};
ohar *Aotive[2] = {"Start","Closs"};
ohar *TEMP(6] ={"0","1","2","3","4","5"};
ohar *GEN;
int pog,Start,A1Pr0,Pr1,Pr2;
int Lin{130][2],P_STOP;
int genl,gen2,gen3 level levell level2]evel _d,Temp,1_old;

int Templ,Temp?2;

umon REGS inregs,outregs;

main()

{ Initial_graphQ;
Memu();
closegraph();

prntf("Good Bye !");



/* Initial Graph Mode */
void Initial _graph()
{ int GraphDriver = DETECT;
int ErrorCode =0;
int GraphMode;
initgraph(&GraphDriver,&GraphMode,™);
ErrorCode = graphresult();
if (BrrorCode !m grOk)

{ printf("“\«ritGraphios error \n %s",grapherrormsg(ErorCode));

exit(1); }

outportb(0x303,0x80); outportb(0x307,0x80); outportb(0x30B,0x80);

/* Prnts English Character */
void PrintBg(int x,int y,int ocolor,char *oh,int size,int fon)
{ int ab,0;
if(size>4)size=d;
for(bm1;b<=3;b-++)
{ if(bee=1){am0;0=1;}
if(b==2){am15;0m3; }
if(b===3){ 2mo0lor;02; }
s=toolor(a);
settextjustify(1,1);
settextstyle(fon,0,size);
outtextxy(x-0,y-o,0h);
}
} .
void Window(int x,int y.int x1,int y1,int hm,u\lt wh,int bk)
{ int 1,01,02,03;
if(bkeem0){01m1;02m11;039;}
if(bkmem1){c1m8;02m15;03=7; }
setlinestyle(0,0,1);
for(lm0;1<mhin;14++)
{  if(wh=l) sstoolor(ol); cise sstoolor(e2);
Line(x+Ly+Lx+Ly1-1);
line(x1-Ly+Lx+Ly+l);
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if(whe==0) setoolor(ol); else setoolor(c2);
line(x1-Ly1-Lx1-Ly+);
line(x+Ly1l-Lx1-Lyl-1);
} setfillstyle(1,03);
bar(x+hin,y+hin,x 1-hin,y 1-hin);
setoolor(0);
reotangle(x,y x1,y1);
if(blomm1&&Whe=1)
{ setoolor(15);
line(x,y.x,y1-1); line(x,y,x1-1y);
}

/*  Initail Menu */
void Init_Merm()
{inti;
setfillstyle(1,0);
bar(0,0,getmaxx(),gotmaxy());
Window(5,100,getmaxx()/4-5,getmaxy()-30,2,0,1);
setfillstyle(1,4);
bar(15,152, getmaxx()/4-15, getmaxyQ-37);
Window(getmaxx()/4,5,getmaxx()-5,getmaxy()-5,2,0,1);
Window(getmaxx()/4+5,10,getmaxx()-10,getmaxy()-10,3,1,1);
setfillstyle(1,9);
bar(getmaxx()/4+9, 14, getmaxx()- 14, getmaxy()- 14);
PrintBg(80,125,13,"MENU",5,1);
for(im0;i<7;i++)
{ Window(20,160+i*40,140,195+i*40,2,0,1); .
PrintEg(85,i*40+176,1,Sh_menu(i],18);
} Clean_Buffer();
setoolor(10);
reotangle(19,159+pos*40,141,196+pos*40);
PrintBg(getmaxx()/2+80,70,4," KING MONGKUT 'S INSTITUTE "5,1)
PrintEg(getmaxx()/2+80,120,4," OF TECHNOLOGY LADKRABANG ",3,1);
PrintEg(getmaxx()/2+85,180,1,"COMBINED CYCLE POWER PLANT SIMULATOR",2,1);
PrintBg(getmaxx()/2+80,250,9,"BY.",6,1);
PrntEg(getmaxx()/2+80,320,5,"MR THANONCHAI THAWANON 1D.37013340",1,1);
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PrintBg(getmaxx()/2+80,360,5,"MR PAKORN SITTHIWONG  ID.37013344",1,1);
PrintEg(getmaxx()/2+830,400,5,"MR PHONCHAI THONGWILAI ID.37013347",1,1);

/* Show Main Menu for select funotion */
void Merm()
{ int ikey; pos=0;
Init_Menu();
do
{ key=bioskey(0);
switoh(key)
{ oass UP: setoolor(4);

reotangle(19,159+pos*40,141,196+pos*40);
pos = (pos==0) ? 6 :~pos; delay(100);
setoolor(10);
reotangle(19,159+pos*40,141,196+pos*40);
break;
case DOWN: sctoolor(4);
reotangle(19,159+pos*40,141,196+pos*40);
pos = (pos==6) ? 0 :4++pos; delay(100);

setoolor(10);
reotangle(19,159+pos*40,141,196+pos*40);
break;
cass ENTER:

Window(20,160+pos*40,140,195+pos*40,2,1,1);
PrintEg(85,pos*40+176,1,Sh_menu[pos], 1,8);
delay(300);
Window(20, 160+pos*40,140,195+pos*40,2,0,1);
PrintBg(85,pos*40+176,1,Sh_menu(pos], 1,8);
delay(300);
if(pos==0){ Clos=(0,0); Structure(); }
if(posmm1){ Combined_Cydle(; }
if(pos==2){ Combined_Cycle(); } .
if(pos==3){ Combincd_Cysle(); }
if(pos==d){ Set_Bu(); Combined_Cyole(); }
if(pos==5){ Set_Bu(); Combined_Cyole(); }
if(pos==6){ key = ESC; goto Exit;}
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Init_Menu(); Temp=Prl=Pr2=0; Clean_Buffer(); Exit:

break;
default: break;

}
} while(key!=ESC);

Close(0,0);
}
void Close(int r,int op)
{ inti;
seteolor(op); s=tlinestyle(0,0,1);
1f(ew=])
for(i=320;i>0;1—)
{ reotangle(ii/1.3,getmaxx()-i,getmaxy(Q-i/1.3); }
if(r===0)
for(i=0;i<=3207i++)
{ rmeotangle(ii/1.3,getmaxx (-, getmaxy()-i/1.3); }
}
/* Show Title Introduction */
void Title()
{ setillstyle(1,9);
bax(0,0,getmaxx(),getmaxy();
Window(3,3,getmaxx()-3,getmaxy()-3,3,0,1);
Window(8,8,getmaxx()-8,getmaxy()-8,2,1,0);
Window(540,425,620,455,4,0,1);
Window(540,425,620,455,4,1,1);
PrintBg(580,440,9,"Close”,1,1); getoh();
delay(300); .
Window(540,425,620,455,4,0,1);
PrintFg(580,440,9,"Close",1,1);
Close(0,5);
}
void Struoture()
( int ikey0;
setfillstyle(1,1);
bar(0,0,getmaxx(),getmaxyQ);



Window(3,3,getmaxx()-3,getmaxy()-3,3,0,1);
Window(8,8,getmaxx()-8,getmaxy()-8,2,1,0; )
Window(270,420,370,460,3,0,1);
PrintBg(getmaxx()/2,440,1,"Close”,1,1);
PrintBg(getmaxx()/2,70,9,"STRUCTURE",10,1);
for(imOri<md;it+)

{ ifGt=2){
Window(30+120%(3),250,120+120%3),310,2,1,1);
setoolor(14);
settextstyle(1,0,1);
settextjustify(1,1);
outtextxy(75+120*(i),280,stutfi]); }
ifi!=4)
arrow _1(148+120%*(3),280,13,1.5);

Window(270,145,365,190,2,0,0);
setoolor(14);
setfillstyle(1,10);
settextstyle(1,0,2);
outtextxy(315,158,"C");
scttextstyle(0,0,1);
outtextxy(315,178,"COMPLIER");
outtextxy(315,255,"COMPUTER");
arrow _2(315,200,12);
oom(290,310);
do

{ keyO=bioskey(0);

} while(key0!=ESC); ~
Window(270,420,370,460,3,1,1);
PrintBg(getmaxx()/2,440,1,"Close",1,1);

delay(300);
Window(270,420,370,460,3,0,1);
PrintBg(getmaxx()/2,440,1,"Close",1,1);
Close(1,5);
}
void arrow_1(int X,int y,int color,int t)



{ struot PTS {int x,y; };
struot PTS poly{7];
setfillstyle(SOLID_FILL,color);
setoolor(15);
setlinestyle(0,1,1);

poly[0].x = x;
poly[0}.y = y;
poly[1].x = x-12%t
poly[l].y = y+6*t
poly[2].x = x-9*t;
poly[Z].y = y+2*t
poly[3].x = x-20*t;
poly(3].y = y+2*t
poly[4].x = x-20*t;
poly[4l.y = y-2*t
poly[5].x = x-9*t
poly[Sly = y-2*t
poly[6]-x = x-12*t;
poly[6Ly = y-6*t
fillpoly(7,(int far*)poly);

}

void arrow_2(int x,int y,int color)

{ suuot PTS {int x,y; };
struot PTS poly[10];
setfillstyle(SOLID_FILL,0olor);
xtoolor(7)}
setlinestyle(0,1,2);

poly[0].x = x;
poly[0l.y =y;
poly[1].x = x+10;
poly(1].y = y+1%
poly(2].x = x+4;
poly(2].y = y+9;
poly(3].x = x+4;
poly(3].y = y+31;
poly[4].x = x+10;
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poly[d].y = y+28;
poly(S]x = X;
poly(5].y = y+40;
poly[6].x = x-10;
poly(6].y = y+28;
poly(7].x = x-4;
poly[7].y = y+31L;
poly(8].x = x-4;
poly([8l.y = y+9;
poly[9]x = x-10;
poly(5].y = y+1Z%
Bltpoly (10, int far*)poly);
}
void com(int x,int y)
{
reotanx-5,y+5,70,50,7);
reotan(x,y,60,40,14);
reotan(x+15,y+8,30,3,13);
reotan(x+25,y+13,10,5,12);
reotan(x+10,y+15,40,2,11);
rectan(x-15,y+35,90,20,7);
rotan(x+45,y+24,25,2,15);
line(x+65,y+22.X+66,y+26);
}
void rectan(int xL,int y1,int x2,int y2,int color)
{ stuot PIS {int x,y; };
struot PTS poly[4];
setfillstyle(1,00lor); -t
setoolor(1);
setlinestyle(0,1,1);
poly[0lx = x1;
poly[0).y = yL
poly[1].x = x1+x2;
poly(ll.y = yL;
poly[2].x = x14+x2;

poly(2].y = yl-y%



poly(3].x = x1;
poly(3).y = yl-yZ
fillpoly(4,(int far*)poly);
}
void Combined_Cyocle()
{ int keyl,posl;
Show_Combined(); Start=0;
for(posi=0;posl<2;posl++)
{
Window(460+p0s1%90,435,5304pos1%90,465,3,0,1);
PrintBEg(495+pos1*90,450,3,Active[posl],1,1);
setoolor(7);  reotangle(459+posl*90,434,5314+pos1*90,466);
} posl=0; sstoolor(10);
reotangle(459+pos1*90,434,5314pos1 *90,466);
do
{ while(tkbhitQ){
if(Start=m1) follow(); } keyl=bioskey(0);
setlinestyle(0,1,1);
switoh(key1)
{ oass RIGHT: scteolor(7);
reotangle(459+pos1*90,434,531+pos1*90,466);
posl = (posl==0) 7 1 :—posl; delay(300);
setoolor(10);
reotangle(459+posl*90,434,531+posi*90,466);
break;
oase LEFT: sctoolor(7);
reotangle(459+pos1*90,434,53 1+pos1*90,466);
posl = (poslmml) ? 0 \:++pos1; delay(300);
stoolor(10);
reotangle(4594pos1*90,434,53 1+pos1*90,466);
break;
oase ENTER: sctoolor(7);
reotangle(459,434,531,466);
reotangle(459+90,434,531+90,466);
setoolor(10);

reotangle(459+p0s1*90,434,531+pos1*90,466);



if(posl=mm0){ Start = 1; }

if(posl==l){ keylm ESC; Start = 0; goto mex; }

Window(460+pos1*90,435,5304+pos1*90,465,3,1,1);
PrintEg(495+p0os1*90,450,3,Active[posl1),1,1);
delay(300);
Window(460+p0s1%90,435,5304pos1*90,465,3,0,1);
PrintEg(495+p0s1*90,450,3,Active[posi],1,1);

mex: break;
default: break;
}
} while(key1!=ESC); posl=l;  sctoolor(7);
reotangle(459,434,531,466);

reotangle(459+90,434,531+90,466);
setoolor(10);
reotangle(459+pos1*90,434,53 1+pos1*90,466);
Window(460+pos1*90,435,530+p0s1%90,465,3,1,1);
PrintBg(495+p0s1*90,450,3,Active[posl],1,1);
delay(300);
Window(460+pos1*90,435,530+pos1*90,465,3,0,1);
PrintEg(495+p0os1*90,450,3, Active[posl],1,1);
delay(300);
}
void boiler(int x,int y,int color)
{ struot PTS {intx,y; };
struot PTS poly[16];
setﬁ]lstyle(SOL]D_,Fﬂ.‘L,oolor);
s=toolor(14); :
setlinestyle(0,1,2);
poly[0].x = x+152;
poly[0l.y = y+214;
poly{1}.x = x+177;
poly(1l.y = y+214;
poly[2].x = x+177;
poly(2].y = y+210;
poly(3].x = x+165;
poly(3].y = y+200;
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poly[4].x = x+160;
poly[4].y = y+200;
poly[5].x = x+160;
poly(5].y = y+50;
poly{6].x = x+175;
poly(6l.y = y+45;
poly[7].x = x+175;
poly(7].y = y+40;
poly(8].x = x+185;
poly[8].y = y+40;
poly[9].x = x+185;
poly[9].y = y+45;
poly[10].x = x+200;
poly(10).y = y+50;
poly[11]x = x+200;
poly[11].y = y+200;
poly[12].x = x+195;
poly(12].y = y+200;
poly[13].x = x+183;
poly[13].y = y+210;
poly[14].x = x+183;
poly[14].y = y+220;
poly(15].x = x+152;
poly(15].y = y+220;
fillpoly(16,(int far*)poly);

void turbine 1(int x,int y,int color)
{ struot PTS {intxy; };
struot PTS poly[16];
setfillstyle(SOLID_FILL,ocolor);
setoolor(7);
setlinestyle(0,1,2);
poly[0].x = x+20;
poly[0].y = y+155;

poly[1].x /mx+20;



poly[1].y = y+185;
poly(2].x = x+45;
poly(2].y = y+180;
poly({3].x = x+45;
poly(3l.y = y+160;
filtpoly(4,(int far*)poly);
}
void turbine2(int x,int y,int coler)
{ struoct PTS {int xy; };
struot PTS poly[16];
setfillstyle(SOLID_FILL,o0lor);
setoolor(7);
setlinestyle(0,1,2);
poly[0].x = x+55;
poly(0l.y = y+160;
poly[1].x = x+55;
poly[1].y = y+180;
poly[2].x = x+80;
poly(2].y = y+185;
poly[3].x = x+80;
poly[3l.y = y+155;
fillpoly(4,(int far*)poly);
}
void Reotan(int X,int y,int xLint yL,int color)
{ struot PTS {int x,y; };
styuot PTS poly[16];
setfillstyle(SOLID_FILL,oolor);
sctoolor(11);
setlinestyle(0,1,2);
poly[0].x = x;
poly(0l.y = y;
poly(l].x = x1;
poly(ll.y =y;
poly(2].x = x1;
poly(Zl.y = yL;

poly[3].x = x;
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poly(3ly = y1;
fillpoly(4,Gnt far*)poly);

void Steam(int oolor)
{ struct PTS {int x,y; };
struct PTS poly[16];
setfillstyle(SOLID_FILL,color);
setoolor(11);
setlinestyle(0,1,2);
poly[0].x = 480;
poly(0].y = 130;
poly[1].x = 550;
poly[l).y = 120;
poly[2].x = 550;
poly(2].y = 170;
poly(3].x = 480;
poly(3].y = 160;
filtpoly(4,(int far*)poly);
}
void Vale_Hor(int x,int y,int color)
{ struot PTS {int x,y; };
struot PTS poly[16};
setfillstyle(SOLID_FILL,color);
sstoolor(15);
setlinestyle(0,1,2); .
poly[0].x = x-4;
poly[0}.y = y-3;
poly(1].x = x+4;
poly[1].y = y+3;
poly[2].x = x+4;
poly[2].y = y-3;
poly[3].x = x-4;
poly[3ly = y+3;
fillpoly(4,Gnt far*)poly);
if(color==d)sctfillstyle(1,12);
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filleltipse(x,y-5,2,2);
}
void Vale_Ver(int x,int y,int color)
{ struot PTS {int xy;
struct PTS poly[16];
setfillstyle(SOLID_FILL,color);
setoolor(15);
sctlinestyle(0,1,2);
poly{0].x = x-3;
poly[0).y = y-4;
poly[1].x = x+3;
poly[1].y = y+4;
poly[2Z]x = x-3;
poly(2].y = y+4;
poly[3].x = x+3;
poly[3l.y = y-4
fillpoly(4,(int far*)poly);
if(colorm=d)sctfillstyle(1,12);
fillellipse(x+5,y,2,2);

/* COMBUSTION TURBINE */

void oombustion(int )

{  setoolor(15)
moveto(30,140+y );lineto(30, 153+y):lineto(28,153+y ) lineto(32, 157+y);
lineto(36.153+y ) lineto(34,153+y);lincto(34,140+y);
moveto(30,183+y);lineto(30, 195+y);lineto(28,195+y);lincto(32,200+y);
lineto(36,195+y)lincto(34, 195+y);lineto(34, 182+y);
moveto(47,220+y );lineto(43,225+y); lineto(45,225+y);lineto(45,230+y);
lineto(50,230+y);lineto(50,225+y);lineto(52,225+y);lincto(47,220+y),
moveto(65,200+y ) Lincto(65, 187-+y );lincto(67, 187 +y);lineto(63, 182+y);
tineto(539,187+y);lincto(61, 187+y);lineto(61,200+y);
Jine(74,220+y,134,220+y);line(134,215+y,80,215+y);
line(80,215+y,80,185+y);
Line(74,1844y,74,220+y);
Reotan(4s, 168+7,90,172+y,4);



Reotan(20,120+y,45,1404+y,9);
Reotan(134,2124y,136,222+y,14);
Reotan(90,155+y,130,185+y,6);
Reotan(30,200+y,65,220+y,4);
Reotan(136,210+y,150,224+y,1);
Reotan(150,212+y,152,222+y,14);
Reotan(140,40+y,146,210+y,9);
Reotan(505,280,555,340,9);
Reotan(570,130,610,160,4);
Reotan(580,290,610,330,10);
Reotan(408,275,412,290,14);
Reotan(423,275,427,290,12);
Reotan(438,275,442,290,14);
Reotan(525,340,535,343,12);
Reotan(550,160,510,270,7);
Reotan(550,143,570,147,4);

Steam(1);

Hine(550,270,555,280);1ine(510,270,505,280);
setoolor(14);line(136,224+y,150,210+y); setfillstyle(1,9);
setoolor(15);fillellipse(140,214+y,2,2);
setoolor(15);fillellipse(146,219+4y,2,2);

boiler(0,y,8);
turbine1(0,y,14);
turbine2(0,y,12);

void sh_text()

{

setoolor(11);

settextstyle(2,0,4);

outtextxy(60,100,"GAS TURBINE NO.1");
outtextxy(60,320,"GAS TURBINE NO.2");
outtextxy(230,210,"HRSG. NO.1");
outtextxy(230,430,"HRSG. NO.2");

outtextxy(110,170,"GEN.1");
outtextxy(110,390,"GEN.2");
outtextxy(33,130,"AIR");
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outtextxy(33,350," AIR");
outtextxy(50,210,"COMB.");
outtextxy(50,430,"COMB.");
outtextxy(48,240,"FUEL");
outtextxy(48,460,"FUEL");
outtextxy(145,235,"STACK");
outtextxy(145,455,"STACK™);
outtextxy(425,266, DEAERATOR");
outtextxy(425,300,"FEEDWATER");
outtextxy(425,312,"TANK");
outtextxy(588,145,"GEN.3");
outtextxy(515,145,"STEAM TURB.");
outtextxy(445,160, " BYPASS™);
outtextxy(532,288,"COND.");
outtextxy(590,260," COOLING");
outtextxy(590,275, TOWER");
outtextxy(583,370," CONDENSATE™);
outtextxy(583,385, PUMPS");
outtextxy(425,50,"LP STEAM");
outtextxy(425,95,"HP STEAM");
outtextxy (480,365, 'HP"");
outtextxy(480,380,"FWP");
outtextxy(370,350,"LP");
outtextxy(370,365, " FWP");

}

void Show_Combined()

{ N
setfillstyle(8,5); bax(0,0,getmaxx(),getmaxy();
Window(4,4,getmaxx()-4,getmaxy(0-4,2,1,1);
setfillstyle(11,pos);
bar(7,7, getmaxx()-9,getmaxy(-9);
PrintBg(getmaxx()/2,20,7,"COMBINED CYCLE POWER PLANT",1,1);

PrintBg(getmaxx()/2,460,9,Sh_C([pos-1],3,1);

oombustion(0); combustion(220);

/* DEAERATOR AND FEEDWATER TANK */



Reotan(400,260,450,275,1); fillellipse(450,268,5,7);
fillellipse(400,268,5,7); bar(401,261,449,274);
Reotan(390,290,460,330,3);fillellips=(390,310,10,20);
filleIlipse(460,310,10,20);bar(391,291,459,329);
moveto(d454,264);lincto(457,264);lineto(457,271);:lineto(454,271);
moveto(396,264);lincto(393,264);lineto(393,271);lineto(396,271);
Reotan(420,258,430,260,13);

/* LINE OF HP DRUM1 */
fillellipse(235,153,8,8);

1ine(228,154,170,154);1ine(172,158,230,158);1ine(170,164,188,164);

line(172,160,190,160);
ellips=(172,159,90,270,1,1);ellipse(170,159,90,270,3,5);
line(170,166,188,166);1ine(172,170,190,170);
ellips=(188,165,270,90,1,1);ellipse(190,165,270,90,3,5);
1ine(172,172,210,172);1ine(170,176,210,176);
ellips=(172,171,90,270,1,1);ellipse(170,171,90,270,3,5);
moveto(210,172);lineto(210,167);lincto(216,167);
moveto(210,176);Iineto(210,181);lineto(216,181);
moveto(216,171):lineto(214,17 1) lineto(214,177);lineto(216,177);
moveto(223,171);lineto(226,17 1);lineto(226,177);lincto(223,177);
moveto(223,167);lineto(230,167);lineto(230, 172); lineto(233,172);
lineto(233,160);
moveto(223,181);lineto(230,181);lincto(230,176);:linet0(237,176);
Lineto(237,160);

/* LINE OF HP DRUM2 */
fillellips=(235,373,8,8); a

line(228,374,170,374);1ine(172,378,230,378)1inc(170,384,188,384);

line(172,380,190,380);
ellipse(172,379,90,270,1,1);ellipsc(170,379,90,270,3,5);
line(170,386,188,386);1ine(172,390,190,390);
ellips=(188,385,270,90,1,1);cllips=(190,385,270,90,3,5);
line(172,392,210,392);1ine(170,396,210,396);
ellips=(172,391,90,270,1,1);ellipse(170,391,90,270,3,5);
moveto(210,392);lineto(210,387);lineto(216,387);
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moveto(210,396);lineto(210,401);lineto(216,401);
moveto(216,391);lineto(214,391);lineto(214,397);lineto(216,397);
moveto(223,391);lineto(226,391);lincto(226,397);lineto(223,397);
moveto(223,387);lineto(230,387);lineto(230,392);lineto(233,392);
lineto(233,380);
moveto(223,401);lineto(230,401);lineto(230,396);lineto(237,396);
lineto(237,380);

/* LINE OF HP DRUMI1 TO HP DRUM2 */
moveto(233,145);lineto(233,138);lineto(264,138);lincto(264,160);
lineto(266,160);lineto(262, 165);lineto(258,160);lincto(260,160);
lineto(260, 142);lineto(237, 142);lineto(237,145);
moveto(260,162);lineto(260,185);lincto(168,185);
ellipse(170,190,90,270,1,1);ellipse(168,190,90,270,3,5);

moveto{ 168,195);lincto(280,195);lineto(280,210);lincto(284,210);
lineto(284,198);lineto(305,198);lineto(305,196);lineto(284,196);
lineto(284,191);lineto(170,191);
moveto(264,162);lincto(264,189);:lineto(170,189);

1inc(280,217,280,240);1inc(284,217,284,226);1ine(284,230,284,240);

1ine(284,247,284,259);
moveto(284,261);lineto(284,415);lineto(168,415);
moveto(170,411);lincto(280,411);lincto(280,247);
moveto(233,365);ineto(233,35 8);lineto(264,358);lineto(264,380);
lineto(266,380);lincto(262,385);lincto(258,380);lineto(260,380);
lineto(260,362);lineto(237,362);lineto(237,365);
moveto(264,383);lincto(264,409);lineto(170,409);
moveto(260,383);lineto(260,405);lincto( 168,405);
ellipse(170,410,90,270,1,1);ellipse(168,4 10,96,27 0,3,5);

/* LINE OF LP DRUM1 */

fillellips=(235,93,8,8);
line(177,94,228,94);1ine(179,98,230,98);
line(179,100,192,100):line(177,104,190,104);
ellips=(179,99,90,270,1, 1);ellipse(177,99,90,270,3,5);
line(177,106,190, 106);1ine(179,110,192,110);
ellipse(190,105,270,90,1, 1);ellipss(192,105,270,90,3,5);
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1ine(179,112,210,112);1ine(177,116,210,116);
eltipse(179,111,90,270,1,1);ellipse(177,111,90,270,3,5);
moveto(210,112);lincto(210,107);:lineto(216,107);
moveto(210,116);lineto(210,121);lineto(216,121);
moveto(216,111);lineto(214,111);lineto(214,117);lineto(216,117);
moveto(223,111);lineto(226,111);lineto(226,117);lineto(223,117);
moveto(223,107);lineto(230,107);lineto(230,112);lineto(233,112);
lineto(233,100);
moveto(223,121);lineto(230,121);lineto(230,116);lineto(237,116);
Hneto(237,100);

/* LINE OF LP DRUM2 ¥/

fillellipse(235,313,8,3);
line(177,314,228,314);line(179,318,230,318);

line( 177,320,192, 320);line(177,324,190,324);
ellips=(179,319,90,270, 1, 1);ellipse(177,319,90,270,3,5);
line(177,326,190,326);line(179,330,192,330);
ellipse(190,325,270,90,1, 1);ellips=(192,325,270,90,3,5);
line(179,332,210,332);line(177,336,210,336);
ellipse(179,331,90,270, 1, 1);ellipse(177,331,90,270,3,5);
moveto(210,332);lineto(210,327);lincto(216,327);
moveto(210,336);lineto(210,341);lineto(216,341);
moveto(216,331);lineto(214,33 1);lincto(214,337);lineto(216,337);
moveto(223,331);lincto(226,331);lincto(226,337);lineto(223,337);
moveto(223,327);lineto(230,327) lineto(230,332):linc to(233,332);
lineto(233,320);
moveto(223,342);lineto(230,342);lineto(230,336);lincto(237,336);
lincto(237,320); 8

/* LINE OF LP DRUM1 TO LP DRUM2 */
moveto(233,85);lineto(233,78);lincto(264,78);lineto(264,100);
lineto(266, 100);lineto(262, 105);lineto(258,100);lin=to(260,100);
lineto(260,82);lineto(237,82);lincto(237,85);
moveto(260,102);lineto(260,125);lineto(177,125);
moveto(264,102);linsto(264,129);lincto(179,129);
ellips=(179,130,90,270,1, 1);ellipse(177,130,90,270,3,5);
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moveto(179,131);lineto(274,131);lineto(274,136);tineto(290, 136);
lincto(290, 138);lineto(274, 138);lincto(274,145):lincto(270, 145);
Tineto(270,135);lineto(177,135);
line(270,152,270,172);line(274,152,274, 160);line(274,164,274,172);
moveto(270,190);lineto(270,179);lineto(274, 179);lincto(274, 186);
lineto(305, 186);lineto(305,188);lineto(274,188);
lineto(274,191):lineto(270,191);

moveto(179,351);lineto(270,35 1);lincto(270,195);lincto(274, 195);
lineto(274,355);lineto(177,355);
moveto(233,305);lineto(233,298);lincto(264,298);lineto(264,320);
lineto(266,320);lineto(262,325);lincto(258,320);lineto(260,320);
lineto(260,302);lineto(237,302);lineto(237,305);
moveto(260,323):lineto(260,345);lineto(177,345);
moveto(264,323);lincto(264,349);lineto(179,349);
ellipse(179,350,90,270, 1, 1);cllipse(177,350,90,270,3,5);

/* LINE OF HP DRUM TO STEAM TURBINE */
moveto(284,226);lineto(305,226);lineto(305,165);lineto(303, 165);
lineto(307, 160);linsto(311,165):lincto(309, 165);lincto(309,230);
lineto(284,230);

moveto(303, 162);lincto(305,85):lincto(482,85):lineto(482,105);
lineto(478, 105):lincto(478,89);lineto(309,89),lineto(309, 162);
moveto(478,110);lineto(478,125);lineto(476,125);lineto(480,130);
lineto(484,125);lincto(482, 125);lineto(482, 1 10);lincto(478, 110);

/* LINE OF LP DRUM TO STEAM TURBINE */
moveto(274,160);lineto(290, 160);lineto(290,105); lin=to(288,105);
lineto(292, 100);lineto(296, 105); lincto(294, 105);ineto(294,164);
lineto(274,164);
moveto(290,103);lincto(290,40);lineto(512,40);tincto(512,105);
Yineto(508,105);lineto(508,44); lincto(380,44);lincto(380,85);
lineto(376,85); lineto(376,44);lincto(294,44); lincto(294,103);
moveto(508,110);lineto(508, 120);lineto(506,120);lineto(510,126);
lineto(514,120); lineto(512,120);lineto(512,110);lineto(508,110);

/* LINE OF LP STEAM PASS DEAERATOR */



reotangle(376,39,380, 176); reotangle(376, 178,380,186);
reotangle(376,188,380, 196);reotangle(376,198,380,206);
reotangle(376,208,380,214);
moveto(380,221);lineto(380,226);lincto(488,226);lineto(488,230);
Tineto(473,230);lincto(473,269);tincto(457,269); lineto(457,265);
lineto(469,265); lineto(469,230);lincto(380,230); lineto(380,265);
lineto(393,265);ineto(393,269);lineto(376,269);lincto(376,221);
moveto(528,167);lineto(528,226);lineto(494,226); linsto(494,230);
lineto(532,230);lineto(532, 168);

/* LINE OF LP BY-PASS */

reotangle(294,136,305,138);
moveto(309,136);lineto(322,136);lineto(322,176);lineto(440,176);
lineto(440,178);lineto(320,178);lincto(320,138);lineto(309,138);
reotangle(447,176,507,178); reotangle(507,174,510,180);
moveto(274,186);lineto(305,186);lineto(305,188);lineto(274,188);
reotangle(309,186,440,188);1eotangle(447,186,507,188);
rectangle(507,184,510,190);

/* LINE OF HP BY-PASS */
moveto(284,196);lineto(305,196);lincto(305,198);lineto(234,198);
reotangle(309,196,440,198);reotangle(447,196,507,198);
reotangle(507,194,510,200);
moveto(284,259);lineto(320,259);lincto(320,206);lineto(440,206);
lineto(440,208);lincto(322,208);lineto(322,26 1);lincto(284,261);
reotangle(447,206,507,208); rectangle(507,204,510,210);

/* LINE OF CONDENSOR */
1ine(573,299,580,299);ine(573,303,580,303);}ine(513,299,563,299);
line(515,303,563,303);1ine(513,309,545,309);1ine(515,305,547,305);
ellipse(515,304,90,270,1,1);ellipse(513,304,90,270,3,5); .
line(513,311,545,311);line(515,315,547,315);
ellipse(545,310,270,90,1,1);ellipse(547,310,270,90,3,5);
Iine(515,317,580,317);line(513,321,580,321);
ellipse(515,316,90,270,1, 1);ellips=(513,316,90,270,3,5);
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/* LINE OF CONDENSATE PUMPS TO DEAERATOR */
moveto(528,343);lineto(528,360);lineto(513,360); lineto(513,370);
moveto(532,343);lineto(532,360);lincto(547,360);lineto(547,370);
moveto(517,370):lineto(517,364); lineto(528,364);lincto(528,370);
moveto(532,370);lineto(532,364);lineto(543,364);lineto(543,370);
moveto(517,381);lineto(517,386); lincto(528,386); lincto(528,381);
moveto(532,381);lineto(532,386); lineto(543,386);lineto(543,381);
moveto(547,381);lineto(547,390);lineto(532,390);lineto(532,415);
lineto(356,415);lineto(356,400);linsto(360,400);lincto(360,411);
lineto(528,411);lineto(528,390);lineto(513,390);lineto(513,381);
reotangle(356,396,360,385);
moveto(356,381);lineto(356,240);lincto(376,240);lineto(376,244);
lineto(360,244);lineto(360,381);
moveto(380,240):lincto(427,240);lineto(427,253);lincto(429,253);
lineto(425,258);lineto(421,253);lineto(423,253); lincto(423,244);

Hineto(380,244);

/* LINE OF HP FWP TO HP DRUM */
moveto(443,330);lineto(447,330);lineto(447,360); lincto(462,360);
lincto(462,370);
moveto(443,330):lincto(443,360);lincto(428,360);lineto(428,370);
moveto(432,370);lincto(d32, 364);lineto(443,364);lincto(443,370);
moveto(d47,370);lineto(447,364):lineto(458,364);lincto(458,370);
moveto(462,380);linsto(462,390):lineto(447,390); lincto(447,400);
lineto(336,400):linct0(336,295)slineto(315,295);lineto(315,297);
lineto(310,293);lineto(315,289);lineto(315,291);lineto(336,291);
Jineto(336,208):Jinsto(340,208);Lineto(340,396); lineto(443,396);
Jineto(443,350);lincto(428,390);lineto(428,380);
reotangle(274,291,280,295);
line(284,291,312,291);line(284,295,312,295);
moveto(d32,380):lincto(432,386);lincto(443,386);lineto(443,380);
moveto(447,380);lincto(447,386);lincto(458,386):lineto(458,380);
reotangle(220,291,270,295);
213.291,168,291);linc(213,295,170,295);linc( 165,294, 165,368);
1ine(169,296,169,366);1ine(170,367,230,367):1ine(168,371,228,371);
ellipse(170,296,90,180,1, 1;ellips=(170,366,180,270,1,1);
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ellipse(168,294,90,180,3,3);ellips=(168,368,180,270,3,3);
1ine(168,71,213,71);line(170,75,213,75);1ine(165,74,165,148);
line(169,76,169,146);1ine(170,147,230,147);line(168,151,228,151);
ellips=(170,76,90,180,1,1);ellips=(170,146,180,270,1,1);
ellipse(168,74,90,180,3,3);ellipse(168,148,180,270,3,3);
rectangie(336,198,340,206);reotangle(336,188,340,196);
reotangle(336,178,340,186);reotangle(336,89,340,176);
moveto(336,35);lineto(340,85);lineto(340,7 1) lineto(315,71);
lineto(315,69);lineto(310,73);lineto(315,77);lincto(315,75);
lineto(336,75);lincto(336,85);
line(294,71,312,71);1ine(294,75,312,75);
reotangle(220,71,290,75);

/* LINE OF LP FWP TO LP DRUM ¥/
moveto(d407,330);lineto(407,345);lincto(422,345);lineto(422,355);
moveto(403,330);lincto(403,345);lincto(388,345);lineto(388,355);
moveto(392,355);lineto(392,349);lincto(403,349);lineto(403,355);
moveto(407,355);lineto(407,349); lincto(418,349);lincto(418,355);
moveto(392,365):lineto(392,371);lincto(403,37 1);lineto(403,365);
moveto(407,365):lineto(407,371);Jineto(418,371);lincto(418,365);
moveto(422,365);lineto(422,375):lincto(407,375):lineto(407,385);
lineto(346,385); lineto(346,280);lincto(340,280); Lineto(340,276);
lineto(346,276);lincto(346,208); lineto(350,208);lineto(350,381);
lineto(d403,381);lineto(403,375); lincto(388,375);lineto(388,365);
reotangle(346,89,350,176); reotangle(346,178,350,186);
reotangle(346,188,350, 196);reotangle(346,198,350,206);
reotangle(220,276,270,280); reotangle(274,276,280,280);
line(284,276,313,276):line(284,280,313,280);
moveto(336,276):lineto(315,276);lincto(315,274);lineto(310,278);
Hineto(315,282):tineto(315,280);lineto(336,280);
tine(177,276,213,276);line(179,280,213,280);linc(174,279,174,291);
Hine(178,281,178,291);line(174,295,174,308);line(178,295,178,306);
line(179,307,230,307);line(177,311,228,311);
ellips=(179,281,90,180,1, 1 ;cllipse(179,306,180,270,1,1);
ellipse(177,279,90,180,3,3);ellips=(177,308,180,270,3,3);
moveto(346,85);:lineto(346,60);lineto(315,60);ineto(315,62);



lineto(310,58);lincto(315,54);lineto(315,56);lincto(350,56);
lineto(350,85);
line(294,56,312,56);1ine(294,60,312,60);
reotangle(220,56,290,60);
line(177,56,213,56);1inc(179,60,213,60);line(174,59,174,71);
line(178,61,178,71);line(174,75,174,88);1ine(178,75,178,86);
line(179,87,230,87);1ine(177,91,228,91);
ellipse(179,61,90,180,1,1);ellipse(179,86,180,270,1,1);
ellipse(177,59,90,180,3,3);ellipse (177,88,180,270,3,3);
Ini_Vale(0);
Ini_Pump(0);
sh_text(); if(pos==dlipos==5) Prlm3300; P_STOP=l;

1

void Ini_Vale(int value)

{inti; iml; if(posmmd&Evalucmm]lposmms&dovalucmm])ind;

Vale_Hor(217,58.i);

Vale_Hor(217,278,i);
Vale _Hor(492,228,i);
Vale_Hor(442,197,1);
Vale_Hor(442,177,1);
Vale_Ver(510,107,i);
Vale_Ver(272,176,i);

Vale_Ver(282,243,3);

Vale_Hor(217,73,i);
Vale_Hor(217,293,1);
Vale_Hor(442,207,1);
Vale_Hor(442,187,1);
Vale_Ver(480,107,i);
Vale _Ver(272,148.1);
Vale_Ver(282,213,i);
Vale _Ver(378,217 i);

}

void Ini_Pump(int value)

{ sestoolor(14); setfillstyle(1,1);
fillellips=(220,179,4,4); fillellips=(220,399,4.4); .
fillellipse(220,119,4.4); ﬁ]lc]]ipse(zzo,339,4,:t);
filleltips=(390,360,5,5); fillellipse(515,375.5,5);
filleIlips=(430,375.5.5);
if(pos=md&Sivaluc s liposmmS &&valucs=ml)

{ s=toolor(15); setfillstyle(1,12);}
filleltips=(220,169,4,4); fillellipse(220,389,4,4);
fillellips=(220,109,4.4); fillellipse(220,329,4,4);
fillellipse(405,360,5,5); fillellipse(420,360,5,5);
fillellipse(568,301,5,5); fillellips=(460,375,5.5);

110



fillellipse(530,375,5.,5); fillellipse(545,375.5,5);
filleNlipse(445,375,5,5);
setlinestyle(0,0,1); setoolor(15);
reotangle(243,108,255,120); reotangle(243,168,255,180);
reotangle(243,328,255,340); reotangle(243,388,255,400);
setfillstyle(1,9);
bar(245,109,254,119); bar(245,169,254,179);
bar(245,329,254,339); bar(245,389,254,399);
settextjustify(1,1); setfillstyle(1,9); settextstyle(0,0,1);
outtextxy(249,115,"0");  outtextxy(249,175,"0");
outtextxy(249,335,"0"); outtextxy(249,395,"0");
setfillstyle(1,9);  fllellipss(110,133,2,2);
filleltips=(110,353,2,2);  setoolor(7); reotangle(491,111,498,89);
reotangle(521,111,528,89); reotangle(584,111,591,89);
bar(492,110,497,90); bar(522,110,527,90); bar(585,110,590,90);
bar(230,50,235,30); bar(245,50,250,30);
bar(230,270,235,250); bar(245,270,250,250);
}
void Line_Ver(int x,int y,int yL,int oLint o2,int tint 1)
{ int Sol;
if(y<y1)Sol= yl-y; if(y>y1)Sol= y-y1,
f(Ale=0) { sstoolor(el); setlinestyle(2,3,t); }
if(Al===1){ sctoolor(o2);setlinestyle(1,2,t); }
if(Lin{1][1]==D)line(X,y X,y 1);
if(==0) line(x,y,x.y1);
if(Lin(1](1]=2)
{ P10 = Sol; .
f(PrOm=Lin{1](0]) PrO=Lin{l](1}=1;
H(PrO!=Lin{l][0]&&P_STOP==0) Lin{1]{0]4++;
if(y 1-y>1)line(x,y.x.y+Lin{1][0]);
if(y-y > Dline(x,y,x.y-Linfl](0]); }
sotlinestyle(1,1,0);
}
void Line_Hox(int x,int y,int xLint ol,int o2,int tint 1)
{ int Sol;

if(x<x1)Sol= x 1-x; if(x>x1)Sol= x-x1;
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if(Al=m0){ sctoolor(ol); setlinestyle(2,3,1); }

if(Alm=1){ setoolor(o2); setlinestyle(1,2,t); }
if(Lin[l][1]m=1)line(x,y,x1,y);
if(l==0) line(x,y,X L,y);

if(Lin(1][1)==2)

{ P10 = Sol;

if(PrO==Lin(](0]) PrO=Lin{l](1]=1;

if(PrO=Lin[1][0}&&P_STOP==0) Lin(1][0]++;
if(x 1-x>1)line(x,y,x+Lin[1][0}.y);
if(x-x1>1)line(x,y x-Lin(1][0].y); }

setlinestyle(1,1,0);

}

void Condition()

{ if(Pri<2)Lin(1]{1]=Pr0=2;
if(Pr1>18&&Pr1<20)Lin[2] [ 1]=Pro=2;
if(Pr1>55&&Pr1<S7)Lin(3][1]=Prow=z;
if(Pri>64&&Pr1<66){ Lin[4](1)=Pr0=2;

sstoolor(15); setfillstyle(1,12); fillellipse(568,301,5,5);

Sound(300);}
if(Pr1>114&&Prl<116)Lin(5][1]=Pro=2;
(Pr1>150&&Pr1<152)Lin(6][ 1]=PrO=2;
Sf(PrL> 190&&:Pr1<192)Lin{7][1}=Pr0=2;
f(Pr1>270&&Prl<272)Lin[8][1]=Pro=2;
if(Pr1>260&&Pr1<262)Lin(9][1]=Pr0=2;
H(Pr1>290&&Pr1<292)Lin{10](1]=Pr0m=2;
f(Pr1>300&&Pr1<302)Lin[ 11][1]=Pro=2;
{f(Pr1>340&&Pr1<342) ( Lin[12][1]=Pr0=2; ;
sctoolor(15); setfillstyle(L,12); .~
fillellipse(445,375,5,5); fillellipse(460,375,5,5);
fillellipse(405,360,5,5); fillellipse(420,360,5,5);
Sound(300); )
Hf(PrI>343&&Pr1<345)Lin(13][1]=PrOme;
AF(Pr1>400&&Prl<402)Lin{ 14][ 1]=PrOw2;
H(Pr1>343&&Pr] <345)Lin{ 15][ L] =PrO=2;
If(PrI>450&&Pr1<452)Lin{ 16]({1]=Pr0=2;
If(Pr1>575S&&Pr1<S77)Lin{ 17](L]mPrOm=2;
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if(Pr1>580&&Pr1<582)Lin[ 18][1]=Pr0=2;
if(Pr1>585&&Pr1<587)Lin[ 19][ L]=Pr0=2;
if(Pr1>590&&Pr1<592)Lin[20][ 1]=Pro=2;
f(Pr1>670&&Pr1<672)Lin{21][1]=Pro=2;
if(Pr1>635&&Pr1<637)Lin[22]{1)=Pr0=2;
if(Pr1>640&&Pr1<642)Lin[23][ 1]=Pro=2;
If(Pr1>645&&Pr1<647)Lin[24][ 1]=Pr0=2;
H(Pr1>650&&Pr1<652)Lin[25][ 1]=Pr0=2;
if(Pr1>730&&Pr1<732)Lin{26]{1]=PrO=2;
I(Pr1>700&&Pr1<702)Lin[27][ 1]=Prow=2;
if(Pr1>730&&Pr1<732)Lin[28]{1]=Pr0=2;
if(Pr1>750&&Pr1<752)Lin[29][1]=Pro=2;
if(Pr1>7468&&Pr1<748)Lin[30][ 1]=Pr0=2;
if(Pr1>776&&Pr1<778)Lin[31][1]=Pro=2;
If(Pr1>796&&Pr1<798)Lin[32](1]=Pro=2;
if(Pr1>508&&Pr1<510)Lin{33](1]=Pr0=2;
f(Pr1>515&&Pr1<5 17)Lin[34]{ 1JmPrO=2;
if(Pr1>535&&Pr1<537)Lin(35][ 1]=Pr0=2;
if(Pr1>540&&Prl<542)Lin{36][1]=Pro=2;
f(Pr1>560&&Pr1<562)Lin{37](1]=Pr0=2;
if(Pr1>565&&Pr1<567)Lin[38] [ 1]=PrO=2;
if(Pr1>558&&Pr1<560)Lin[39][1]=PrO=2;
if(Pr1>565&&Pr1<567)Lin{40][1]=PrO=2;
if(Pr1>585&&Pr1<587)Lin(4 1][1]=PrO=2;
if(Pr1>600&&Pr1<602)Lin{42][ 1]=PrO=2;
if(Pr1>900&&Pr1<902){ Lin(43][1]=Pro=2;
if(postm3){ Vale_Hor(217,58,4); Vale_Hor(217,73,4);}
if(post=2){ Vale_Hor(217,278,4)> Vale _Hor(217,293,4); }
Sound(600);}
if(Pr1>940&&Pr1<942)Lin[44][ 1]=PrO=?;
if(Pr1>955&&Pr1<957)Lin(45][1]=Pro=2;
if(Pri>970&&Pr1<972)Lin{46)[1]=PrO=2;
if(Pr1>1210&&Pr1<1212)Lin{47](1]=Pro=2;
if(Pr1>1215&&Pri<1217)Lin[48][1]=Pr0w=2;
if(Pr1>1230&&Pr1<1232)Lin[49][ 1]=PrO=2;
if(Pr1>1250&&Pr1<1252)Lin{50](1]=Pro=2;
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if(Pr1>1270&&Pr1<1272)Lin[51]{1]=Pro=2;
if(Pr1>1340&&Pr1<1342)Lin[52][1]=PrO=2;
if(Pr1>1400&&Pr1<1402)Lin(53][1]mPrO=2;
if(Pr1>1030&&Pr1<1032)Lin(54] [ 1]=Pr0=2;
if(Pr1>1045&&Pr1<1047)Lin[55][1]=Pro=2;

if(Pr1>1055&&Pr1<1057){ Lin[57][1)=PrO=2;

setoolor(15); setfillstyle(1,12);

if(post=2){ fillellips=(220,329,4,4); fillellipse(220,389,4,4); }
if(post=3){ fillellips=(220,169,4,4); fillellips=(220,109,4,4);}

Sound(300); }
if(Pr1>1090&&Pr1<1092)Lin[56]{ 1]=PrO=2;
'i_f(Prl>1105&&.Pr1<1 107)Lin(58][ 1]=Pr0=2;
if(Pri1>1125&&Pr1<1127)Lin{59][ 1]=Pro=2;
if(Prl>1410&&Pr1<1412)Lin[60][ 1]=Pro=2;
(Pr1>1570&&Pr1<1572)Lin[61][ 1] =Pro=2;
H(Pr1>900&&Pr1<902)Lin[62])[1]=Pro=2
f(Pr1>930&&Pr1<932)Lin[63][1j=Fro=2;
if(Pr1>970& & Pr1<972)Lin[64](1]=Pr0=2;
if(Pr1>1400&&Pr1<1402)Lin[65)[1]=Pr0=2;
H(Prl>1420&&Pr1<1422)Lin(66][ 1]=Pro=2;
f(Pr1>1445&&Pr1<1447)Lin[67][1]=Pr0=2;
f(Pr1>1460&&Pr1<1462)Lin[68][1]=Pr0=2;
if(Pr1>1260&&Pr1<1262)Lin(69][ 1]=Pr0=2;
if(Pr1>1320&&Pr1<1322)Lin[70) [ 1]=PrO=2;
if(Pr1>1495&&Pr1<1497)Lin(7 1] [ 1]=Pr0=2;

if(Pr1>1800&&Pr1<1802){ Lin[72](1)=PrO=2;
if(post=2){ Vale_Hor(442,207,4); Vale_Hor(442,187,4);}
if(postm3){ Vale_Hor(442,197,4); Vale_Hor(442,177,4);}

Sound(600); }

if(Pr1>1060&&Pr1<1062)Lin[73)[1)=Pro=2;
f(Pr1>1090&&Pr1<1092)Lin[74][ 1] =Pr0=2;
if(Pr1>1110&&Pr1<1112)Lin{75][1]=PrO=2;
if(Pr1>1130&&Pr1<1132)Lin[76][ 1]=Pr0=2;
if(Pr1>1400&&Pr1<1402)Lin[77][1]=PrO=2;
if(Pr1>1400&&Pr1<1402)Lin(78) [ 1]=PrO=2;
f(Pr1>1570&&PT1<1572)Lin[79][ 1]=Prom=2;
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if(Pr1>1600&&Pr1<1602)Lin[80][ 1]=Pr0=2;
if(Pr1>1390&&Pr1<1392)Lin[81](1]=Pr0=2;
if(Pr1>1415&&Pr1<1417)Lin[82] [ 1]=Pro=2;
f(Pr1>1555&&Pr1<1557)Lin[83](1]=Pr0=2;
if(Pr1>1570&&Pr1<1572)Lin{84] [ 1]=Pro=2;
if(Pr1>1630&&Pr1<1632)Lin(85]( 1]=Pro=2;
if(Pr1>1900&&Pr1<1902)Lin[86] [ 1]=Pro=2;
f(Pr1>1930&&Pr1<1932) Lin{87][ 1]=PrO=e2;
if(Pr1>1940&&Pr1<1942)Lin{88][ 1]=Pro=2;

if(Pr1>1980&&Pr1<1982){ Lin[89][1]=Pro=2;

setoolor(15); setfillstyle(1,12);

fillellips=(530,375,5,5); fillellipse(545,375,5,5);

Sound(500); }

if(Pr1>1990&&Pr1<1992)Lin[90][ 1]=Pro=2;
if(Pr1>1995&&Pr1<1997)Lin{91]{1]=Pro=2;
if(Pr1>2035&&Pr1<2037)Lin[92][1]=Pro=2;
if(Pr1>2210&&Pr1<2212)Lin(93] [1]=Pro=2;
if(Pr1>2235&&Pr1<2237)Lin[94]( 1]=PrO=2;
If(PrI>2245&&Pr1<2247)Lin[95)( 1]=PrO=2;
if(Pr1>2390&&Pr1<2392)Lin[96][1]=PrO=2;
If(Pr1>2405&&Pr1<2407)Lin[97] (1] =PrO=2;
if(Pr1>2470&&Pr1<2472)Lin[98] [ 1]=PrO=2;
H(Pr1>2525&&Pr1<2527)Lin[99][1]=Pro=2;

if(Pr1>2500&&Pr1<2502){ Lin{100]{1]=Pro=2;
if(posim2){ Vale_Ver(282,243,4); Vale_Ver(272,176,4);}
if(pos!=3){ Vale_Ver(282,213,4); Vale_Ver(272,148,4); }

Vale_Hor(d442,207,1); Vale_Hor(442,187,1);
Vale_Hor(442,197,1); Vale _Hox'(\442.,177,1);
Sound(400); }
f(Pr1>2525&&Pr1<2527)Lin[101][1]=Pr0=2;
(Pr1>2540&&Pr1<2542)Lin[102)[ 1]=PrO=2;
if(Pr1>26 10&&Pr1<2612)Lin[103) [ 1]=Pro=2;
if(Pr1>2690&&Pr1<2692)Lin[ 104][ 1]=Pr0=2;
if(Pr1>2870&&Pr1<2872)Lin[105][ 1]=Pr0=2;

if(Pr1>2970&&Pr1<2972){ Lin{106][1]=PrO=2;
Vale_Ver(510,107,4); Vale_Ver(480,107,4);
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}

Sound(300); }
H(Pr1>2550&&Pr1<2552)Lin{107]{ 1]=Pr0=2;
if(Pr1>2610&&Pr1<2612)Lin[ 108][ 1]=PrO=2;
H(Pr1>2670&&Pr1<2672)Lin[109][1]=Pr0=2;
H(Pr1>2895&&Pr1<2897)Lin{110][1]=Pr0=2;
f(Pr1>2970&&Pr1<2972)Lin[111][1]=PrO=2;
If(Pr1>2760&&Pr1<2762)Lin{ 112){ 1]=Pr0=2;
H(Pri>2815&&Pr1<2817)Lin[113][1]=Pr0=2;
if(Pr1>2915&&Pr1<2917)Lin[114][1]=PrO=2;
if(Pr1>2925 & &Pr1<2927)Lin[115][ 1]=PrO=2;
H(Pr1>2935&&Pr1<2937)Lin[116][ 1]=Pr0=2;
if(Pr1>2945&&Pr1<2947)Lin[ 117](1]=Pr0=2;

if(Pr1>3150&&Pri<3152){ Lin{118][1]=PrO==2;
Vale_Ver(378,217,4); Vale_Hor(492,228,4);

Sound(300); }
if(Pr1>5210&&Pr1<3212)Lin[119][1]=Pr0=2;
if(Pr1>3030&&Pr1<3032)Lin[120][1]=Pr0=2;
if(Pr1>3100&&Pr1<3102)Lin{121][ 1]=PrO=2;
if(Pr1>3150&&Pr1<3152)Lin[122][1)=PrO=2;
if(Pr1>3160&&Pr1<3162)Lin[123][1]=Pro=2;
if(Pr1>5195&&Pr1<3197)Lin[124][ 1]=Pro=2;

void follow()

{int h;

/* Combustion & flow Staok */

if(post=3){

Line_Ver(32,140,151,14,1,3,0); Linc_Ver(32,183,194,14,1,3,0);
Line_Ver(63,186,198,12,1,3,0); ssﬂincsi}:le(o,o,l); setoolor(15);
if(Pr2==140){ setfillstyle(1,12);fillellipse(140,214,2,2); Sound(700);}

if(Pr2>145&&Pr2<315){ h=Pr2; s=toolor(14);

line(141,355-h,145,355-h); }

if(Pr2>1500&&Pr2<1670){ h=Pr2; setoolor(9);

line(141,40+h-1500,145,40+h-1500); }

f(Pr2==]1500){ s=toolor(15);setfillstyle(1,12); fillellipse(146,219,2,2);
setfilistyle(1,9);
Lire_ Ver(77,185,217,12,4,3,1); Line _Hor(77,218,132,12,4,3,2);

fillellipse(140,214,2,2); Sound(700); }
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}
if(Pr2>1500&&Pr2<1700&&post=3)Heat(0);
if(Pr2>1500&&Pr2<1700&& pos!=2)Heat(220);
if(Pr2>1080&&Pr2<1300&&pos!=3)Dump_W(0);
if(Pr2>1080&& Pr2<1300&&pos!=2)Dump _W(220);
if(post=2){
Line_Ver(32,360,371,14,1,3,0); Line_Ver(32,403,414,14,1,3,0);
Line_Ver(63,406,418,12,1,3,0); setlinestyle(0,0,1); sctoolor(15);
if(Pr2==140){ sstfillstyle(1,12); fillellipse(140,434,2,2);Sound(700); }
H(Pr2>145&&Pr2<315){ h=Pr2; sstoolor(14);line(141,575-h,145,575-h); }
if(Pr2>1500&&Pr2<1670){ h=Pr2; sstoolor(9);
line(141,260+h-1500,145,260+h-1500); }
if(Pr2==1500){ sstoolor(15); setfillstyle(1,12); fillellipse(146,439,2,2);
setfillstyle(1,9); fillellipse(140,434,2,2); Sound(700);}
Line _Ver(77,405,437,12,4,3,1); Line_Hor(77,438,132,12,4,3,2); }
if(pos!=5lPr1<3345){
/* Cooling Tower */
Line_Hor(580,301,575,3,2,3,3); Line_Hor(561,301,512,3,2,3,4);
Line_Hor(512,307,548,3,2,3,5); Line_Hor(548,313,512,3,2,3,6);
Line_Hor(512,319,579,3,2,3,7);
/* flow Fwp Hp */
Linc_Ver(445,331,367,12,4,3,9); Line_Hor(448,362,461,12,4,3,10);
Line_Hor(445,362,432,12,4,3,10); Line_Ver(460,362,367,12,4,3,11);
Line_Ver(430,362,367,12,4,3,11); Line_Ver(460,380,386,12,4,3,12);
Line_Hor(461,388,446,12,4,3,12); Line_Ver(445,381,398,12,4,3,12);
Line _Hor(445,398,338,12,4,3,13); Line_Ver(338,397,208,12,4,3,16);
Line_Ver(338,205,198,12,4,3,22); Mm_Vcr(33§,195,188,12,4,3,23);
Line_Ver(338,185,178,12,4,3,24); Line_Ve(338,173,90,12,4,3,25);
Line_Ver(338,84,72,12,4,3,26); Line_Hor(336,73,315,12,4,3,30);
Line _Hor(308,73,296,12,4,3,31); Line_Hor(290,73,224,12,4,3,32);
Line_Hor(335,293,314,12,4,3,39); Line_Hor(308,293,284,12,4,3,40);
Line_Hor(280,293,276,12,4,3,41); Line _Hor(270,293,224,12,4,3,42);
7* flow Fwp Lp */
Line_Ver(405,331,352,12,4,3,8); Line_Hor(406,347.419,12,4,3,10);
Line_Hor(402,347,389,12,4,3,10); Line_Ver(420,347,352,12,4,3,11);
Line_Ven(390,347,352,12,4,3,11); Line_Ver(420,365,370,12,4,3,12);
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Line_Hor(422,373,408,12,4,3,12); Line_Ver(405,368,381,12,4,3,12);
Line_Hor(405,383,348,12,4,3,15); Line_Ver(348,383,209,12,4,3,14);
Line _Ver(348,205,198,12,4,3,17); Line_Ver(348,195,188,12,4,3,18);
Line _Ver(348,185,178,12,4,3,19); Line_Ver(348,173,90,12,4,3,20);
Line_Ver(348,84,57,12,4,3,21); Line_Hor(346,58,315,12,4,3,27);
Line_Hor(308,58,296,12,4,3,28); Line_Hor(290,58,224,12,4,3,29);
Line_Hor(346,278,342,12,4,3,33); Line_Hor(335,278,314,12,4,3,34);
Line_Hor(308,278,284,12,4,3,35); Line_Hor(280,278,276,12,4,3,37);
Line_Hor(270,278,224,12,4,3,38);
/* flow Hp Steam */

Line_Ver(282,217,237,12,4,3,100); Line_Ver(282,237,217,12,4,3,100);
Line_Hor(282,228,306,12,4,3,101); Linc_Ver(307,228,165,12,4,3,102);
Line_Ver(307,158,85,12,4,3,103); Line_Hor(307,87,480,12,4,3,104);
Line_Ver(480,88,101,12,4,3,105); Linc_Ver(480,112,125,12,4,3,106);

/* flow Lp Steam */
Line_Ver(272,150,170,12,4,3,100); Line_Ver(272,170,150,12,4,3,100);
Line_Hor(272,162,292,12,4,3,99); Linc_Ver(292,160,104,12,4,3,107);
Line_Vern(292,96,40,12,4,3,108); Line_Hor(292,42,510,12,4,3,109);
Line_Ver(510,42,100,12,4,3,110); Linc_Ver(510,110,120,12,4,3,111);

/* flow Condensate to Deaerator */

Line_Ver(530,342,368,12,4,3,86); Linc_Hor(530,362,542,12,4,3,87);
Line_Hor(527,362,515,12,4,3,87); Line_Ver(545,362,368,12,4,3,38);
Line_Ver(515,362,368,12,4,3,88); Line_Ver(545,380,386,12,4,3,89);
Line _Hor(547,388,532,12,4,3,50);
Line_Ver(530,380,413,12,4,3,91); Line_Hor(530,413,358,12,4,3,92);
Line_Ver(358,413,400,12,4,3,93); Line_Ver(358,395,385,12,4,3,94);
Line_Ver(358,380,242,12,4,3,95); Line_Hor(356,242,375,12,4,3,96);
Line_Hor(380,242,425,12,4,3,97); Linc__V'e;(425,242,253,12,4,3,98);

/* flow Stecam to Deaerator */
Lire_Ver(530,168,228,12,4,3,120); Line_Hor(528,228,497,12,4,3,121);
Line Hor(488,228,378,12,4,3,122); Line_Ver(471,229,266,12,4,3,123);
Line _Hor(471,267,458,12,4,3,124);

/* flow Lp Steam to Deacrator */
Line_Ver(378,44,82,12,4,3,112); Line_Ver(378,88,173,12,4,3,113);
Line_Ver(378,178,185,12,4,3,114); Line_Ver(378,188,195,12,4,3,115);
Line_ Ver(378,198,205,12,4,3,116); Line_ Ver(378,207,211,12,4,3,117);



Line_Ver(378,221,266,12,4,3,118); Line_Hor(378,267,392,12,4,3,119);

if(pos!=3){ /#*flow Drump 11%/

Line_Hor(212,73,168,12,4,3,62); Line_Ver(167,73,147,12,4,3,63);
Line_Hor(165,149,226,12,4,3,64);
Line_Ver(235,144,139,12,4,3,47); Line_Hor(235,140,262,12,4,3,48);
Line_Ver(262,140,160,12,4,3,49); Line_Ver(262,166,186,12,4,3,50);
Line_Hor(262,187,166,12,4,3,69); Line_Ho1(166,193,282,12,4,3,70);

Line_Ver(235,160,172,12,4,3,54); Line_Hor(235,174,227,12,4,3,55);
Line_Hor(214,174,170,12,4,3,73); Linc_Hor(168,168,191,12,4,3,74);
Line_Hor(193,162,170,12,4,3,75); Line_Hor(168,156,226,12,4,3,76);
Line_Ver(282,194,206,12,4,3,77);

/*flow Drump 12%/
Line_Hor(212,58,176,12,4,3,43); Line_Ver(176,58,69,12,4,3,44);
Line_Ver(176,75,87,12,4,3,45); Line_Hor(177,89,226,12,4,3,46);

Line_Ver(235,82,77,12,4,3,47); Line_Hor(235,80,262,12,4,3,48);
Line_Ver(262,80,100,12,4,3,49); Linc_Ver(262,106,126,12,4,3,50);
Line_Hor(262,127,177.12,4,3,51); Line_Hox(175,133,272,12,4,3,52);
Line_Ver(272,131,142,12,4,3,53);

Line_Ver(235,100,112,12,4,3,54); Line_Hor(235,114,227,12,4,3,55);
Line_Hor(214,114,178,12,4,3,57); Line _Hor(175,108,191,12,4,3,56);
Line_Hor(194,102,178,12,4,3,58); Line_Hor(175,96,226,12,4,3,59);

/* flow Condensate */ -t
Line_Hor(273,137,290,12,4,1,65); Linc_Hor(294,137,303,12,4,1,66);
Line _Hor(308,137,319,12,4,1,67); Line_Ver(321,136,176,12,4,1,68);
Line_Ho1(320,177,435,12,4,1,71); Line_Hor(446,177,505,12,4,1,72);

Linc_Hor(283,197,302,12,4,1,81); Line_Hor(309,197,435,12,4,1,82);
Line_Hor(446,197,505,12,4,1,72);
}
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if(post=2){ /*flow Drump 21%/
Line_Hor(212,293,168,12,4,3,62);
Line_Ver(167,293,367,12,4,3,63); Line_Hor(165,369,226,12,4,3,64);

Line_Ver(235,364,359,12,4,3,47); Line_Hor(234,360,262,12,4,3,48);
Line_Ver(262,360,380,12,4,3,49); Linc_Ver(262,386,406,12,4,3,50);
Line_Hor(262,407,166,12,4,3,69); Line_Hor(166,413,280,12,4,3,70);

Line_Ver(235,380,392,12,4,3,54); Linc_Hor(235,394,227,12,4,3,55);
Line_Hor(214,394,170,12,4,3,73); Line_Hor(168,388,191,12,4,3,74);
Line_Hor(193,382,170,12,4,3,75); Line_Hor(168,376,226,12,4,3,76);

Line_Ver(282,412,248,12,4,3,78);

/*flow Drump 22%/
Line_Hor(212,278,176,12,4,3,43);
Line_Ver(176,278,289,12,4,3,44); Line_Ver(176,295,307, 12,4,3,45);
Lina_Hox(177,309,226,12,4,3,46);

Line_Ver(235,303,298,12,4,3,47); Line_Hor(235,300,262,12,4,3,48);
Line_Ver(262,300,320,12,4,3,49); Linc_Ver(262,326,346,12,4,3,50);
Line_Hor(262,347,177,12,4,3,51); Line_Hor(175,353,272,12,4,3,52);

Line_Ver(235,320,332,12,4,3,54); Line_Hor(235,334,227,12,4,3,55);

Line_Hor(214,334,176,12,4,3,57); Line_Hox(175,328,191,12,4,3,56);

Line_Hor(194,322,176,12,4,3,58); Line_Hor(175,316,226, 12,4,3,59);

Line_Ver(272,352,196,12,4,3,60); Line_Ver(272,187,180,12,4,3,61);
/* flow Condensate */ o

Line_Hor(274,187,302,12,4,1,79); Lim_H;)l:(309,187,435,12,4,1,80);
Line_Hor(446,187,505,12,4,1,72);

Line_Hor(283,260,319,12,4,1,83); Line_Ver(321,260,208,12,4,1,84);
Line_Hor(320,207,435,12,4,1,85); Linc_Hor(446,207,505,12,4,1,72);
}

If(Pr2>08c8 Pr2% 2=m0& & Pr2<300)Num_Gen(1);
If(Pr2>0&& P12 % 2mm0& & Pr2<300)Num .Gen(2);
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if(Pr1>2970&&Pr1<3300&&Pr1% S ==0)Num_Gen(3);
H(Pr1>2970&& Pr1<3300&&Pr1 % 5==0)Num_Gen(4);
if(Pr1==2500)
{ Line_Hor(446,177,505,0,0,1,72);

Line_Hor(446,197,505,0,0,1,72);

Line _Hor(446,187,505,0,0,1,72);

Line_Hor(446,207,505,0,0,1,72);

Lin{72](1]=0; } P_STOP=0; if(Pr2<50)P_STOP=l1;
if(Pr2>120&&Pr2<140)P_STOP=1;
if(Pr2>1095&&Pr2<1300)P_STOP=1;
if(Pr2>1480&&Pr2<1700)P_STOP=1;

Hf(Pr2<3000&&pos!md&&post=5)Pr2++;

Al if(Al=e2)Al=0; if(Pri<5000&&P_STOP==0lipos==dlipos=e=5)Pri++;

if(postmdiipos!=5){ Condition();/* delay(@ELAY);*/ }
if(pose=dlipos==s5) Alarm();
}
void Alarm()
{ delay(300);
if(Pr1==3305){ Num_Gen(1l); Num_Gen(2); Num_Gen(3);
Ini_Vale(l); Ini_Pump(l); setoolor(15); setfillstyle(1,12);
fillellipse(110,353,2,2); fillellipse(110,133,2,2); Heat(1);
setfillstyle(1,9); bar(245,109,254,119); bar(245,169,254,179);
bar(245,329,254,339); bar(245,389,254,399); settextjustify(1,1);
setfilistyle(1,10);  outportb(0x30C,0xC2);
outporth(0x30D,0xC2); outporth(0x30E,0xC2);
outportb(0x30F,0xC2); outportb(0x310,0xC2);
outportb(0x311,0xC2); outportb(0x312,0xC2);
outportb(0x306,0xCC); outponb(OXBOS,OJ;DA);
outporth(0x309,0xCC); outportb(0x30A,0xDA);

bar(492,110,497,90); bar(522,110,527,90); bar(585,110,590,90);
bar(230,50,235,30); bar(245,50,250,30); bar(245,270,250,250);

bar(230,270,235,250); sstoolor(15); setfillstyle(1,12);
fillellipse(146,219,2,2); fillellipse(146,439,2,2);
setfillstyle(1,9); settextstyle(0,0,1);
outtextxy(249,115,"4™); outtextxy(249,175,"5");
outtextxy(249,335,"'4"); outtextxy(249,395,"5"); Sound(300);}
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if(pos==d){ sctoolon(15); setfillstyle(1,12);
if(Pr1==e3320){ fillellipse(430,375,5,5);Sound(800);
Line_Ver(430,380,386,12,4,3,12); Linc_Hor(429,388,444,12,4,3,12);}
if(Prl==3350){ fillellipsc(390,360,5,5);Sound(800);
Line_Ver(390,365,370,12,4,3,12); Line_Hor(389,373,406,12,4,3,12);}
if(Prl==3380){ fillellipse(220,179,4,4);Sound(800); }
if(Prime3410){ fillellipse(220,119,4,4);Sound(800); }
if(Pr1===3440){ fillellipse(220,399,4,4);Sound(800); }
if(Pr1==3470){ fillellipsc(220,339,4,4);Sound(800); }
if(Prl==3500){ fillellips=(515,375,5,5);Sound(300);
Line_Ver(515,380,386,12,4,3,89); Line_Hor(514,388,532,12,4,3,90); }
sstoolor(12); setfillstyle(1,11);
if(Pri==3315){ fillellipss(445,375,5,5);Sound(500); } -
if(Prl==3345){ fillellipse(405,360,5,5);Sound(500); }
if(Prl==3375){ fillellipsec(220,169,4,4);Sound(500); }
if(Pr1==3405){ fillellips=(220,109,4,4);Sound(500); )
if(Pri==3435){ fillellipse(220,389,4,4);Sound(500); }
if(Pr1==3465){ fillellipse(220,329,4,4);Sound(500); }
if(Pr1==3490){ fillellipse(530,375,5,5);Sound(500); }
}
if(pos==5){
if(Prl==3330){ sctoolor(12); sstiillstyle(l,11);
fillellipse(220,169,4,4);Sound(500);
fillellipse(220,109,4,4);Sound(500);
fillellipse(220,389,4,4);Sound(500);
fillellips=(220,329,4,4);Sound(500); }
if(Pr1>3340) Down();
if(Pri==3340){ Vale_Hor(442,207,4);Sound(800);
Vale_Hor(442,197,4); Sound(800); Vale_Hor(442,187,4);Sound(300);
Vale_Hor(442,177,4);Sound(800); }
If(Prl==3350){ Vale_Ver(272,148,1); Vale_Ver(272,176,1);
Sound(600); Vale_Ver(282,213,1); Vale_Ver(282,243,1);Sound(600); }
if(Pr1=m=3370){ setfillstyle(1,1); sstoolor(14);
filleIlips=(405,360,5,5); fillellipse(420,360,5,5); Sound(500);
filleIlips=(445,375,5,5); fillellipse(460,375,5,5); Sound(500); }
if(Pr1==:3460){ sctfillstyle(1,1); setoolor(14);



fillellipse(568,301,5,5); Sound(700);
ﬁllcl]ipse(530,375,5,5);Aﬁ]]cl]ipse(545,375,5,5); Sound(700); }
if(Prlme3465){ Vale_Hor(442,207,1);Sound(800);
Vale_Hor(442,197,1);Sound(800); Vale _Hor(442,187,1);Sound(800);
Vale_Ver(480,107,1);Sound(700); Vale_Ver(510,107,1);Sound(700);
Vale_Hor(442,177,1);Sound(800); }
if(Prl=e3470){ Vale _Hor(217,58,1); Sound(800);
Vale_Hor(217,73,1); Sound(700); Vale _Hox(217,278,1); Sound(700);
Vale_Hor(217,293,1); Sound(700); Vale_Hor(492,228,1); Sound(700);
Vale_Ver(378,217,1); Sound(700); }
}
I .
Clean_Buffer()
{intij;
for(im0;i<1305i++)
for(j=0;j<Z;j++)
Lin[i]({]=0;
genlmgen2=gen3=level=levell=lcvel2=0;level _d=10;
outportb(0x300,0x00); outportb(0x301,0x00); outportb(0x302,0x00);
outportb(0x304,0x00); outportb(0x305,0x00); outportb(0x306,0x7E);
outportb(0x308,0x7E); outportb(0x309,0x7E); outportb(0x30A,0x7E);
outporth(0x30C,0x00); outporth(0x30D,0x00); outportb(0x30E,0%00);
outportb(Ox30F,0x00); outportb(0x310,0x00); outportb(0x311,0x00);
outportb(0x312,0x00);
}
Set_Bu()
{ inti
for(i=0;i<13053++)
Linfi][1]=1; level_d=10; 1_old=0;
}
void Sound(Gnt freq)
{ sound(freq);
delay(300); nosound(); CHECK_OUTPORT(;
}
Num_Gen(int i)

{.-int level[10] = {0x00,0x60,0x6F,0x75,0x80,0x90,0x99,0xA5,0xA9,0xB5};
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int leve2[10] = {0x00,0x45,0x50,0x60,0x65,0x70,0x75,0x80,0x8A,0x90};
int leve3({10] = (0x00,0x45,0x50,0x58,0x65,0x6C,0x72,0x7é,0x82,0x95};
intl;
scttextjustify(1,1);  settextstyle(2,0,4);
setfillstyle(1,1);
if(imme1){ if(gen1<100&&pos=m=]ilpos==28&Eegrnl<100)genl++;
if(posmmd|ipos=m3)gen1=100; govt(genl,3,GEN);
bar(95,140,130,152);  setoolor(15);
outtextxy(104,146,GEN); outtextxy(122,146,"MW™);
if(genl==5){ sctfillstyle(1,12);
fillellipse(110,133,2,2);Sound(500); } }
if(imeme2) { if(gen2<100&&pos=m]llpos==3&& gen2<100)gen2++;
if(posmedilpos==s5)gen2=100; govt(gen2,3,GEN);
bar(95,360,130,372);  sctoolor(15);
outtextxy(104,366, GEN); outiextxy(122,366,"MW"’);
if(gen2s=s){ sctfillstyle(1,12);
fillellipse(110,353,2,2);Sound(500); } }
if(imee3){ if(gen3<50&&posmmiipos==3&&gen3<50)gen3++;
if(gen3<100&&pos==s])gen3+el;if(posmmdlipos==S5)gen3=100;
govi(gen3,3,GEN);  bar(573,115,608,127);  sctoolor(14);
outtextxy(582,120,GEN); outtextxy(600,120,"MW™);
l=gen3/10; setfillstyle(1,10); bar(585,110,550,110-1*2);
if(gen3% 10==0)outportb(0x312,leve3(11);}
if(imed&&level<10){ leveli+;  setfillstyle(1,10);
if(pos==2&&level>4lipos==3&&lcvel>d)levelmd;
bar(492,110,497,110-level*2); bar(522,110,527,110-level*2);
outporth(0x310,level[level-1]); outportb(0x31 },levc?.[level- 1])% }

.

}
void Heat(int h)
{ int x,1,Color;
int segm(6] = { Ox7E,0x0C,0xB6,0x9E,0xCC,0xDA };
if(hl=1)
{
for(x=154;x<200;x4+)
{ Color = getpixel(x,235+h-Pr2+1500);

if(Colormm=8)putpixel(x;235+h-Pr2+1500,6); )
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}
if(hew1)
{ for(m30;1<440;14++)
for(x=154;x<200;x++)
{ Color = getpixel(x,470-1);
if(Color==3)putpixel(x,470-1,6); }
1 if(Pr2%10==0&&Temp<5){ setoolor(15);
sttextjustify(1,1); setfillstyle(1,9); settextstyle(0,0,1);
if(pos!=3){bar(244,109,254,119); ouﬁcxbcy(%9,i15,’fEMP[’1‘emp]);
outporth(0x306,segm(Temp]); outporth(0x308,segm(Temp+1]);
bar(244,169,254,179); outtextxy(249,175, TEMP[Temp+1]);}
if(pos!-d){bax(m,329,254,339); outtextxy(249,335, TEMP[Temp));
outporth(0x309,sepm(Temp]); outportb(0x30A,segm(Temp+1]);
bar(244,389,254,399); outtextxy(249,395, TEMP[Temp+1]);}
If(Pr2%40=0) Temp++; )
}
void Dump_W(int w)
{int 1I;
int x,y,Color;
int lev1[10] = {0x00,0x4A,0x55,0x60,0x63,0x70,0x80,0x8A,0x92,0xCF};
int lev2{10] = {0x00,0x4F,0x5F,0x6F,0x7F,0x8F,0x92,0xAF,0xBF,0xCF};
int Jev3[10] = {0x00,0x4A,0x55,0x60,0x65,0x6F,0x75,0x83,0x38,0xCF};
int leva[10] = {0x00,0x45,0x50,0x55,0x5C,0x6B,0x72,0x85,0x9F,0xCF};
y=(Pr2-1080)/9;
for(x=225;x<245;x++)
{ Color = getpixel(x,105+w-y);
if(Color==13)putpixel(x,105+w-y,14);
Color = getpixel(x,165+w-y); N ‘
if(Color===13)putpixel(x,165+w-y,14); }
1f(Pr1%A4 OmmOl[Pr2 % 20==0) {
if(evel I<10&&w==0) { sctfillstyle(1,10); levell++;
bar(230,50,235,50-level1*2), bax(245,50,250,50-level1*2);
outportb(0x30C,lev1[levell-1]); outportb(0x30D Jev2{level1-1]);}
if(evel2<10&&w=m220) { setfillstyle(1,10); level24+;
bar(230,270,235,270-level2*2); bar(245,270,250,270-level2*2);

outportb(0x30E,lev3[level2-1]); outporth(0x30F Jevd(level2-1]); }
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}

void CHECK_OUTPORT(

{ int PPT[5] = { 0x300,0x301,0x305,0x304,0x302 };

int CoordinateX[40] = { 110,140,146,110,140,146,220,220,

220,220,220,220,220,220,277,277,
287,287,383,442,442,442,442,492,
390,405,420,430,445 460,515,530,
0,545,568,217,217,217,217,0 };

int CoordinateY[40] = { 133,214,219,353,434,439,109,119,
169,179,329,339,389,399,148,176,
213,243,217,172,182,192,202,223,
360,360,360,375,375,375,375,375,
0,375,301,53 ,68 ,273,288,0 };
int CD[8] = { 1,2,4,8,16,32,64,128};
int 1,j,G_Color,DP;
for(i=0;i<5;i++)
{ DP=0;
for(j=0;j<8;j++)
{ G_Color = getpixel(CoordinateX[j+8*i], Coordinate Y [j+8*i]);
if(G_Color==12) DP=DP+CD[j};
}  outportb(PPT(i],DP); }
}
Down()
{int L
int x,y,Color; ‘
int le1{10] = {0x00,0x4A,0x55,0x60,0x63,0x70,0x80,0x8A,0x92,0xCF};
int 162{10] = {0x00,0x4F,0x5F,0x6F,0x7F,0x8F,0x92,0x A¥,0xBF,0xCF};
int 1e3{10] = {0x00,0x4A,0x55,0x60,0x63,0x6F,0x75,0x83,0x88,0xCF};
int Je4[10] = (0x00,0x45,0x50,0x55,0x5C,0x6B,0x72,0x85,0x9F,0xCF};
int le5[10] = {0x00,0x60,0x6F,0x75,0x80,0x90,0x99,0xA5,0xA9,0xB5 };
int le6[10] = {0x00,0x45,0x50,0x60,0x65,0x70,0x75,0x80,0x8A,0x50};
int }7{10] = {0x00,0x45,0x50,0x58,0x65,0x6C,0x72,0x7C,0x82,0x95};
int ssgm(6] = { Ox7E,0x0C,0xB6,0x9E,0xCC,0xDA };
if(gen3!=0){ if(gen3>0)gen3—; setfillstyle(l,1);  settextstyle(2,0,4);



govi(gen3,3,GEN);  bar(573,115,608,127); setoolor(14);
outtextxy(582,120,GEN); outtextxy(600,120, MW™);
if(gen3% 10==0&&level _d>0)level _d-;
setfillstyle(1,12); bar(585,90,590,110-level_d*2);
bar(492,90,497,110-level _d*2); bar(522,90,527,110-level_d*2);
bar(230,30,235,50-level _d*2); bar(245,30,250,50-level _d*2);

bar(230,250,235,270-level _d*2); bar(245,250,250,270-level _d*2);

if(gen3% 10===0){
outporth(0x312,Je7(level _d]); outportb(0x310,le5[level_d]);
outportb(0x311,le6level _d]); outporth(0x30E,le3[level_d]);
outportb(0x30F,Jc4level _d]); outportb(0x30C,le1flevel_d]);
outportb(0x30D,le2{level _d]); }
}
if(Prl==3345){ sctfillstyle(1,12); setoolor(15); Templ=d;
fillellipse(140,214,2,2); fillellipse(140,434,2,2); Sound(900);
setfillstyle(1,9); sstoolor(15); Temp2s=s5;
fillellipse(146,219,2,2); fillellipse(146,439,2,2); Sound(500); }
if(1_old<200)
{ 1_old = Pr1-3340;
for(xm154;x<200;x++)
{ Color = getpixel(x,35+1_old);
if(Color==6)putpixel(x,35+1_old,8);
Color = getpixel(x,260+1_old);
if(Color==6)putpixel(x,260+1_old,8); }
for(x=135;x<147;x++)
{ Color = getpixel(x,230-1_old);
if(Color==9)putpixel(x,230-1_old, 14);
Color = getpixel(x,450-1_old);
if(Color==9)putpixel(x,450-1_old,14); }
}
if(Pr1%20==0&& Temp2>=0)
{ setoolor(15); settextjustify(1,1);
setfillstyle(1,9); settextstyle(0,0,1);
if(Temp1<0) Templ=0;
bar(244,109,254,119); outtextxy(249,115, TEMP[Temp1]);
bar(244,169,254,179); - outtextxy(249,175, TEMP[Temp2]);
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outportb(0x306,scgm[Temp1]); outportb(0x308,segm{Temp?2]);
bar(244,329,254,339); outtextxy(249,335, TEMP{Temp1]);
bar(244,389,254,399); outtextxy(249,395, TEMP(Temp2]);
outportb(0x309,segm[Templ]); outportb(0x30A,segm[Temp?2]);

Temp2—~; Templ—;}

128



129

1PNA1391999

(17 wandnmsmandane manmudieuvosmsiundoslselnih, quilnousy
MaTns, aw.

[ 2] KHANOM COMBINED CYCLE POWER PLANT OPERATION, UHUAIAINTTU
drgasaniih, dhethgedaunldh, avw.

[ 3] GENERAL SYSTEM DESCRIPTION RAYONG COMBINED CYCLE POWER
PLANT, fheRnausy, ava. _

[4] wuad wowsomdad, © maleullsunsuneuiunoidiumes Tug 7, uSin $13a
giAsu $1fa, 1.9 2521

[51 Sa wuufa, Tulns T swmaesuazaseenuuudoady ”, 15 e gadu

919, W7, 2521



130

SMMANUIN N

DATA SHEET OF 8255



181

x ®
Intgl
8255A/8255A-5

PROGRAMMABLE PERIPHERAL INTERFACE

MCS-85T4 Compatible 8255A-5 ® Direcl Bit Set/Reset Capabllity Easing

24 Programmable 1/0 Plns Control Application Interface

Completely TTL Compatible

Fully Compatible with intel
Microprocessor Familles | Avallable in EXPRESS

—Standard Temperature Range
— Extended Temperature Range

® 40 Pin OIP Package or 44 Lead PLCC

(See Intel Packagng Orger Numder: 231369}

m Reduces System Package Count
u Improved DC Oriving Capablilty

# Improved Timing Characteristics

Tha Intel 8255A is a ganeral purpose programmablé 1/0 device designed for use with Intel microprocassors. it
has 24 1/ pins which may be individually programmed in 2 groups of 12 and used in 3 major modss of
operation. 1A the jrst moda (MOOE 0), each group of 121/C pins may be programmed in sets of 4 lo ba input
cr cutput. [n MOOE 1, the sacond mods, each group may be programmed to have 8 lines of input or output. Of
the remaining 4 pins, 3 are used lor haadshaking and intetrupt control signals. Tha third made ol operation
(MOOE 2) is a bidirectional bus mode which uses 8 lines lor a bidirectional bus. and S lings, borrowing one
{rom the other group. lor handshaking.

-\Hu{—_s—- = A —;. X —_—_U____
B e o it -'g -g-
SO win, — £ , ,3'.‘
-~ e
“‘C' u:—l
| -d- =
o “C‘ uj--u
e K7D ~q- -0~
——C POy el > Al N, & --(: . s
[P e -d- wl) =
v T 2L K > wd-  aex vP-
QT8 e ~d- “Pe
i« ey anmmelh S B
- ] 4-C--. w{le
- . ..3.“
- p—-E— = - n:-"
- . _:..,
- | . ~g- B
n:::‘ Com /\'-———vb_—‘\ ...:.. c: -.:u-“ e Wl ~
= o ~(C] - Ne b

L 7 2213682

S ‘ - Flgure 2. Pin
f ’ Confliguralion
< -
231300~

Figure 1.8255A Block Olagram

Seplembe (M7
Orrder Humbeee: 131304-022
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8255A FUNCTIONAL DESCRIPTION

General

Theo 8255A is a programmabls peripheral interface
{PPI) davice designead lor uss in [ntel miccocomputar
systems, lts function is thal ol a general purpose I/0
component to interface peripharal equipmaent to the
microcamputar system bus. The functional configu-
raion of the 8255A Is programmed by the system
software so that normally no exiarnal legic is necas-
sary ta intarface parisheral devices or slructures.

Data Bus Buffer

This 3-state bidiractional 8-bit buffar is used to inter-
face the §255A 10 the system data bus. Oala is
lransmitted or received by the butisr upon axecution
of input or cutpul instructions by the CPU. Convol
words and slatus information are also tanslamad
through the data bus bufier.

:Read/erte and Control Loglc

The function of this block is to manage all of tha
lntornal and oxternal Uansiers of beth Data and
Caontrol or Stalus words. It accopts inguts lrom tho

CPU Address and Cantrol buzsss and in tum, issues
commands lo both of the Conlrol Groups.

(CS)

Chlp Salact. A "low" on this input pin anables the
communication batwean the 8253A and the CPU.

(RD)
Raad. A "low" on this Input pin aneblas the 8255A
19 send the data or status information to the CPUon

tha data bus. In essanca, it allows the CPU to “read
from™ the 8255A.

(WR)

Writs. A "low" on lhis input pin enables the CPU to
write dala or control words into the 8255A.

(Ag and Aq)

Port Salect 0 and Port Seloct 1. These input sig-
nals, in conjuncton with the RD and WR inputs, con-
ol the ssiection of one ol the three poris o¢ the
control word reglsters. Thay ars normally connected
1o the laast signilicant bits ol the address tus (Ag
and Ay).

-

= [y 1 -
-FJ == LD
mree Y -
i
K = K=o <t
W gl Tegny, Bath Ml - =
wa A . K >
T =
1 ' - V| = D sy
N g
1
2 et
o N e oo
] = o KN = KTV~
———] .
MY we—— J
1
—

231308~3
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8255A BASIC OPERATION

A1 Ag| RO | WR | CS | Input Operatlon (READ)

o|o0¢f 0 { 0 |Pot A — Dala Bus

o140 1 0 |Port8 — DataBus

tto 1 0 | PonC — OataBus
Qutput Operatlon
(WRITE)

ol o0 1 0 0 | OataBus — PortA

o1t 1| o 0 | DataBus — Por 8

1104 1 Q 0 | OataBus — PontC

1 ! ! 0 I @ | Data3us — Control

DOlsable Functlon

QOata S8us — 3-Stals

tilegal Condition

Qata Bus — 2-Slate

(RESET)

Resel A “high" on this input clears the central reg-
istor and all ports (A, 8. C) are sa( lo the inpul mode.

Group A and Group 8 Controls

The lunctional configuration of each port is pro-
grammed by the syslems softwars. In essenca, the
CPU "outputs™ a control word to tha 8255A. The
control word containg information such as “mode™,
“bit sel”, “bit reset”, etc., that initializes the func-
tional configuration of the 8255A.

Each of the Conlrol blocks (Group A and Greup 8)
accepls “commands’ [rom ths Aead/Write Conlrol
Logic, receives “control words™ from tha internal
dala bus and issues the proper commands {0 its as-
sociated ports.

Control Group A—Port A and Port C upper (C7-C4)
Controt Group 8—Port B and Port C lowser (C3-C0)

The Control Ward Register can Only be written into.
No Read operation of the Control ¥ord Register is
allowed.

Ports A, B,and C

The 82SSA conlains three 8-bil poas (A, B, and C).
All can ba conligured in 3 wide varisty of functional
characleristics by the system softwars but each has
ils own special lealures or “personality’” to lurther
enhance the powser and [laxidility of the 8255A.

Port A. One B-bil data output latch/buller and cne
8-bil data input latch.

Port 8. One 8-bil data input/output latch/bultar and
one §-bit data inpu: buller.

Port C. One 8-bit dala oulpul latch/buller and one

. 8-bil data inpul bullor (no latch for inpul). This port

can be divided inlo twa 4-bit panis under the mode
control, Each 4-bil part conlains a 4-bit latch and il
can bo used for tha conlrol signal oulpuls and slaltus
“signal inputs in conjunction with ports A and 8.
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Figure 4. 8225A Block Dlagram Showling Group A and Group B Control Functiona

Pin Conflguration

'ud.l - =} ras
Yiny i) ras
rnC) x[]ras
raa (e nyrar
Irin ) Miskx
ae %] ALl
e =i g,
sl nje,
G w3y
1 (e 1oy
<1 Cln A wo,
<y (e LINENR
Qo nllo,
meJue nfia
< 1 Yo
EIiatl) n{ i~
LII=i0 1)~
r~. 00 1) -
LINED ) re
e n} e~

Pin Names
07-00 . Data 8us (Bi-Oirectional)
RESET Raset Input
s Chip Select
RD Fead lnput
WH Write input
AD, Al Port Address
PA7-PAO Pot A (BIT)
PB7-P80 Pon 8 (8IM)
b PC7-PCO Port C (BIT)
Vee + 5 Volts
GNO 0 Volts
8255A OPERATIONAL DESCRIPTION
713085

Mode Selection

Thace are threa basic modas ol cparation that can
bo salocted by the system softwaro:
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Mode 0—Basic input/Cutput
Mode 1—Stobed lnput/Output
Mode 2—8i-Uirectonal Bus

Whaen tha resat input goos “high™ all perts will be sat
to the input moda (i.e., all 24 lines will be in tha high
Impedanca stats). Aller the reset is romaved the
8255A can rsmain in the input mode with no addh-
Sonal initalzation required. Ouring the execution of,
the systom pregram any of the other modes may be
selocted using a single cutput instruction. This al-
lows a singla 8255A to sardce a variaty of paripheral
devices with & simgle software maintenance routine.

The modes lor Port A and Port B can be separately
dafined, while Port C is divided into two portions as
roquiced by the Port A and Port B dafinitions. All of
the output registars, including the status flip-flops,
will be rasst whanevor the mode is changad. Modes
may be combinad so that their functonai definition
can be “tailored” to almost any 1/0 stucture. For
instance; Group 8 can be programmed in Mods 0 to
monitor simple switch closings or display computa-
tonal rasults, Group A could be programmed in
Mode 1 to monitor a keyboard or tape reader on an
Intorrupt-driven basis.

€ GO L4 WA

COM I PO, A

OATA M8

Al M NN
Fs.n %, 7;.1

e S N

pE— S N5

[T 3

~ oy cov'r-og CONTIOL,  PAPA
%

< [y

U N S »
LI &

23106 -4

-

* rOAT CIOmTN
1o eyt
.. SUTRT

AACRY &

roAl ¢ TSy
(R gred
8. QUTHST

roata
1. ot

e oUTrIT

. -0 L ICTCH
L % o WOOL ¢

. e W00t |
1o wood

|

wOGL BT I
1o STV

231xXa-7

Figurs 5. Badc Mode O+finlons and Bus
Interfacs

Figure 8. Mode Definitlon Format

The mode definiions and pessible mode combina-
tons may seem confusing at first but aftor a cursory
coview of the complele devica operation a simple,
logical 1/0 approach will surface. The dasign of the
8255A has taken into account things such as affi-
Gant PC board layout. control sigral definitcn vs PC
layout and complate functional floxcbility to suppont
almost any peripheral davice wilh no extomal kogic.
Such design reprosants the maximum uss of tho
available pins.

Single Bit Set/Reset Feature

Anyofmee%ghlblLso{PonCcanbaSoleme
using a single OUTput Instruction. This featuro fo-
ducas softwaro requiroments in Contot-based appik
cations.
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2313¢c8-8

Figure 7. 81t Sel/Reasel Format

When Port C is baing usad as status/control for Pont
A or B, lhesa bits can be set or rasat by using the 8it
Sat/Resat operalion just as il they wera dala outpul
ports,

mnterrupt Control Functions

When the 8255A is programmed o operate in mode
1 or mode 2, contal signals are provided that can be
used as intarupt requsest inputs to the CPU. The in-
tarrupt request signals, generated lrom port C, can
be inhibited or anabled by setling or resstting the
assoclated INTE flip-flop, using the bit sat/reset
tunction ot poct C. i

MQOE 0 (BASIC INPUT)

This lunclion aliows the Programmar o disallow o
allow a spocilic 170 davice o interrupt the CPU with-
out alfacting any othar device in the interrupt struc-
turs.

INTE tlip-llop delinition:
(BIT-SET)—INTE is sel—linterrupt anable
(BIT-RESET)—INTE is RESET—Intarrupt disable

NOTE: .
All Mask flip-flops are automatically resat during
mode seleclion and device Resal.

Operating Modes

MOOE 0 (Baslc Input/Output). This functional con-
liguration provides simple inpul and oulput opaera-
tions for sach of the three ports. No “handshaking”
is required, data is simply written to or read irom a
speciliad port.

Moda 0 Basic Functional Definitions:
o Two 8-bit poris and two 4-bil ports.
* Any port can ba input of outpul.

* Qutpuls are latched.

« Inpuls ara not latched.

« 16 diltecont lnput/Output conligurations are pas-
sible in this Moda,

S |

[+ USIPY]
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MODE 0 (BASIC OUTPUT)

| . B
= .\J( ﬂf
e ton ——— ]
0,0, X )
[ ] — .. i
€L AL a0 )& j
outrut | X
——
L 2313C8-10
MODE 0 PORT DEFINITION
A 8 Group A Group 8
04 0, 0, Oo Port A (z;;‘ecr) ’ Port B (iZ:ﬁ)
0 0 S | po ouTPUT QUTPUT 0 OuTPUT ouTPUT
0 0 0 1 OuUTPUT OUTPUT 1 OuTPUT INPUT
0 0 1 0 OUTPUT ouTPUT 2 INPUT ouTPUT
0 0 1 1 OUTPUT QUTPUT 3 (INPUT INPUT
0 1 0 0 OUTPUT INPUT 4 ouTPUT OUTPUT
0 1 0 1 QUTPUT INPUT 5 OuTPUT INPUT
0 A 1 0 QUTPUT INPUT 6 INPUT: OuUTPUT
0 i 1 1 OUTPUT INPUT 7 INPUT INPUT
1 0 0 0 INPUT ouTPUT 8 QUTPUT QUTPUT
1 0 0 1 INPUT ouTeUT 9 OuUTPUT INPUT
1 0 i 0 INPUT ouTPUT 10 INPUT ouTPUT
1 o} i 1 INPUT QUTPUT 11 INPUT INPUT
1 1 0 o INPUT INPUT 12 QuUTPUT ouTPUT
! 1 ‘0 i INPUT INPUT 13 QUTPUT INPUT
4o ! ! 0 INPUT INPUT ¥ INPUT OuTPUT
L 1 oo INPUT INPUT 15 INPUT INPUT
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MODE CONFIGURATIONS

CONTROL WORD 9
oc.,ooooa
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COMTAOL WORD €1
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COMTACA WORO 4
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COMTROL FORO ¢12
% 9, O
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anl
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COMTAOL WORD #1%
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pEEEEonn

[=-7% o
{-——4——— ey <,
<

——e— et
9,0,

' Ly
2 OV

{ 23130829

Operating Modes

MOOE 1 (Strobed Input/Outputl). This {unctional
conliguralion provides a means lof vanslering 1/0
data to or from a specilied pont in conjunction with
sirobas of “handshaking” signals. In moda 1, port A
and port 8 use the lines on port C lo generate of
accopt thess “handshaxing™ signals.

sodo 1 8asic Functional Dalinitions:

« Two Groups {Group A and Group g) -°

+ Each group contains or:.e 8-tit dala port and one
4-bit conlrol/data port.

+ Tho 8-bil dala port can be aithor input of output.
8oth inputs and oUlpuls are latched.

+ Tha 4-bit portis usad ler control and status of tho
8.bit data pont.

Input Control Signal Definltion

ITB (Strobae Input). A “low"* on this inpul loads
data into the input latch.

IBF (Input Butfer Full F/IF)

A “high™ on this output indicates that the data has
cesn loaded into tha inpul lateh; in essonce, an ac-
knowiedgemont. IBF is sal by ST8 input boing low
and is rosat by tho dsing odga of the RO Input.

INTR (Interrupt Request)

A “high’ on this outpul can pe usod lo interupt tho
CPU whon an input devico is roquasting senvico.
INTR I3 sol ty the ST8 is a “one”. IBF is a "one”
and INTE Is a “one". It is rosat by the talling odgo of
HO. This proceduro allows an inpul device to re-
quost service from tho CPU by simply strobing its
data Into e port.
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INTE A INTE B

Controlled by bit set/reset ol PC.. Conlrolled by bil sat/rasat of PC,.

MOCE 1 {(PCAT A} JCCE | (PCRT B}

N
€Oy WORO

o, 0, 0, 0, 0, 9, 0, O, '—-;(-l |.——- 0, 9, 0, 0, 0,0, 0, 0
N 3 $Ta
CLLTERR | il ™ (XXX

’<‘ ! LI F—E—— 's"'
1oyt
6 - oufryt

COMTAOL MOAC

L——" Gy INTA, L—{ <y INTA,
AQ o] B —d
?
<1 F—r-— 10
W« e
23130827 - 73130829

Figure 8. MQOE 1 input

it a R L e ff T

Flgure 9. MODE 1 (Strobed Input)
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Output Control Signal DeflInition

BBF (Output Butler Full F/F). The OBF output will
go “low" 1o indicate that the CPU has writlen dala
out to the specified port. The O8F F/F will be sal b
the dsing adge ol the WA input and resal by E}%
input being low.

ACK (Acknowledge Input). A "low" on this input
informs the 8255A that tha data from port A of pont
8 has been accaptlad. In assence, a resgonss from
the peripheral device indicating that it has received
the data output by the CPU.

INTR (lntarrupt Requeast). A “high” on this oulput
can be used 1o interrupt the CPU when an output

device has accepled dala transmitled by the CPU.
INTA is sal when ACK is a “ona”, OBF is a "one”,
and INTE is a "one"™. Il is rasal by he lalling edge ol
WA,

INTE A

Controlled by bit sat/resat of PCg.

INTE 8

Controlied by bit set/rasatl of PCy.

MCOE 1 {PORT A)

Pagra|
CONTAQL wOA0

MOOE 1 (PORT 8}

COMTAOL WQACQ

8, 0, 0, 0, 0, 0, 0, a, 0 0y 0, 0, 0, 0, 0, 9, o
(L XXX L DXXDXIX] [+ 1] '
- — %
1= 1M T
4« QUTIUT
e IMTA
' AR ——d A ———
s —-rL-
231308-30 73130831
Flgure 10. MODE 1 Output
2 N

¢\

__.?/}__

231308-32

Figuro 11. MOOE 1 (Strobad Qutput)
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Figtre 12. Combinations of MODE 1

Combinations of MODE 1

Port A and Por 8 can be wndividually delined as in-
put of output in MODE 1 I¢ suppert a wice variety of
strobed 1/0 applications.

Operating Modes

MODE 2 (Strobed Blidirectional Bus 1Q). This
lunctional configuration provides a means lor com-
municaling wilh a perdphera! davice of strucilure 0n 3
single 8-bit bus for both transmitling and recening
data (bidiroctional bus 1/0). "Handshaking™ signals
are provided lo maintain proper tus flow discipiing in
a similar mannar to MOOE 1. Interrupt generalion
and enabla/disable functions are also available.

MOOE 2 Basic Functional Dafinitions:

* Used in Group A only.

+ One 8.5, bitiractiondl bus Part (Port A) and 2 5-
bet contral Port (Port C).

« Both inputs and ot touls are lalched,

« The 5-bi controf gort,(Port C) is use for contral

and status foc the 8-bil, bi-directional Lus port
(Port A).

Bidirectional Bus 1/0 Control Signal
Definition

INTR (lnlcr}up( Requesl). A high on this output can
be used lo interrupl the CPY lor both input of output
operations.

Qutput Operations

OBF (Output Butfer Full). The OBF output will go
“low"’ to indicate that the CPU has wrilten data out
to port A,

ACK (Acknawlodge). A “law” on this input enablos
the ti-stata cutput butter of port A o send out the
data. Otherwisa, the output buifor will bo in the high
impodance state.

INTE 1 (The INTE Flip-Flop Associated with
08F). Controlfed by bit set/resal al PCsq.

Input Operations

STO (Stcobe Input). A “low” on this moul loads
data into tha input lalch.
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[BF (Input Bulfar Full F/F), A “high™ on this oulpul INTE 2 (The INTE Flip-Flop Assoclated with 18F).
indicales that data has been loaded into the inpul Controliad by bil sat/resel of PCy.
laleh.

COMTAQL WQAQ

e, frm— 18,

o1,
“- — Ny, PR~ ¢ |
1o eyl *
4= 0ufrut
PMAl B SR ¢ ¢ §
Ve eyt
& - outrut
w,
1Y - -
—— A0 § OO0t
9o wCOf 3
1+ m00¢ 1 - 4
231308-35 9 e e
Loy
Figure 13. MOOE Control Word 231208-16
Flgura {4. MOOE 2
OATA FAQH
Cry 10 £XiSA
-d
\ i et ¥, g =
our \
Yaos — '
[E2X% \
a2
112}
8l l

- .,,1.__ —d .
Py Aa( ALY
T .= . e d e - ———
—L-"‘

T - -
-] / /
OATA FPOM OATA FROM
POAVHLRAL TO 3304 12844 10 PLAWTELALL

CATA 72O
A TO seed

23106 -37

NOTYE:
Any sequonco wharo WH occura botors ATR ard 578 occurs balora AD is pormussibia,

(mm-ms.m.m-mfcm-m-m-m)

Figure 15. MODE 2 {Bidirectlonal)
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o, 0, & 0, 0, 0, 9, O,

MOCE 2 AND MOOE 0 (INPUT)

NGRS e

[ZYNL

COXTAQL wWOAD | <,

L1 DDA e 1 1] <.

COmetady »QeQ

0, 9, 0, 6, 8, 9, 0, 9,

HERNEONETNY ~

~,, <
1 e iveyt
& e VTrUT
.'c,,
£8 ———ed

=

UOCE 2 ANO MOOE 1 (OUTPUT)

A, ra

~<

’<|

N

a

° — re,

&1,

‘l

T,

.

231308-38

Gy e eEA,

2310840

MOOE 2 ANO MOOE 0 (OUTPUT)

COmTAQL W00 .
9, 09,0 0, 0,0, 9 0

(LXK

e

temerul

1+ ouTnt
£ d
= .

~y— peta,

KD
-
-

231306-29

MOQE 2 ANO MOCE 1 (INPUT)

CONTAQL ™OA0

0, 0, 0, 9, 0, 0, 0, O,

(XXX 114

USR]

~, p— [LALN

men KD

<, bo— &7,

L =X
=<,

<, — F'—'A

re, p——— 17,

KT
< p———

-
182,

L ——

TI1308 - 41

Figura 16. MOOE Y, Comblnations
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Mode Definition Summary

MOOE 0 MODE 1 MOOE 2

IN ouT IN ouT GROUP A ONLY
PAg N ouTt IN ouT +—
PA, IN ouT IN ouT ——
PA; IN ouTt N ouT —
PA3 IN ouT IN out —
PA, N out IN ouT —
PAs IN ouTt IN ouT -
PAg IN ouT IN ouT —
PA; (N ouT IN ouT —
=P IN ouT IN ouT —_ )
P8, N ouT IN cuTt —
P8, IN ouT IN ouT -
P8, M ouT IN ouT . N MOOE 0
P8, IN out N ouT . 0R MOOE 1
P8 IN ouT IN ouT - ONLY
P8 N ouT IN ouT —
P8, IN ouT 1M ouT £ J
PCo iN ouTt INTRg INTRg 7o)
PC, IN ouT 18F3 0BFg /O
PCy IN ouT ST8g ACKg {e]
PCy IN OuT INTR, INTR,, INTR
PC, IN ouT 5TBa {e] A
PCs IN ouT 18F 5 170 IBF o
PCs 1N ouT fZe] ACKa ACK,
PCy IN QuUT 170 OBF 4 OBF A

Speclal Mode Combination
Conslderations

There ars soveral combinations ol modas when not
alt of the bits in Port C ara used lor control or stalus.
The ramaining bits can be used as lollows:

i Programmed as Inputs—

Allinput linas can be accessad during & normal Port
C read.

It Programmed as Qutputs—

8its in C uppar (PC;~PCy) must be individually ac-
co350d using the bil set/reset function.

8its in C lowor (PC3-PCq) can be accessed using
the bit set/resel function dr accassed as a lhroo-
somo By writing into Port C.

Source Current Capabllity on Port B
and Port C

Any sol of sight culput bullers, solocted randomly
lcom Penis 8 and C can sourco 1 MA at 1.5 volts.

This lealure allows the 8255 to dicactly drive Oarling-
ton type drivers and high-voltage displays that re-
quire such soutce current.

Readlnq Port C Status

In Mods 0, Port C translers data to or from tha pe-
rdpheral device. Whaa tha 8255 is programmsed to
function in Modes 1 or 2, Port C genarates or ac-

“capts "hand-shaking" signals with the pedpharal de-

vice. Reading the contents af Port C allows the pro-
grammar (0 lest or verily the “status” of sach pe-
ripheral device and change lhe program flow ac-
cordingly.

Thare is no spacial instruction (o read the status in-
lormation lrom Poct C. A normal read oporation ol
Pont C is 9xacutad lo perform this function.
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I RLIvV ]
14PYT CONFIGUALTION FYT-7. 11 B
0, O, o, o, O o, o, O 1
(w l o l e, mf!.[lnrﬂllmvt‘{ur‘ ‘mrn, " A —!7
P V— —
h —_ ey — mce wt10
GAOUF A crour 8 PYu) - S rarmtias
0y, preed |
QUTIUT CONMFIGUAATION o p—— S
»001t ¢ d.
0, 9, EN 0, 0, 0, 8, 0, ateyny 0N T o
e, p—  —— mauwle
‘GTY. [mu“ v, [ wa ]mra.[wr(.l&?. wu;‘ p—— 2eLars
", ] OATA $L2QY et
— "2, f—t 2 S—
cAQLr A cROWF 3 et lotarree —rod
231208-59 L A Jioamanomey fomsd
- Y _ . e
Figure 17. MOOE 1 Status Word Format i |
’!' e -
L N — L AR A
~, —— p——p aCT
O' ol O‘ c' °I al o‘ o' GOt e, P —— YV LAY ]
out il . P e d angseaRlV
(ﬁ. mrl,l [ 14N m'(dluuuNX%} ,‘- »‘:-;‘o t
> ad e FY NI IR ]
GROUL" A CAQWwr & ", e B AT A AE2QY
ety Lﬂc, —] gt
(OLSINED BY “OOL 0 OA MOOE 1 SELECTION) L
{ 231308-42 [ @
& TPaSt COn 180y LOGKC 4RO Ouiving
Flgure 18, MODE 2 Status Word Format ——]
2313C4-43

H

APPLICATIONS OF THE 8255A

The 8255A is a very powsdul lool for interfacing pe-
ripheral equipmant to the microcomputar system. It
rapresonts the optimum use ol available pins and is
flexible enough !o interface almast any 170 device
without the need for additional extemnai logic.

Each peripheral device in & microcemputar system
usually has a “service routine” associaled with it.
The routine manages the soltware interface be-
tween the davics and the CPU. The functional defini-
lion of the 8255A is programmed by the 17O service
routine and becomas an extension .ol the system
softwars. By examining the /0 davices interface
charactsnistics for bath data transler and liming, and
malching this information to the gxamples and la-
Sles in the detailed operational description, a contrn!
word can sasily be developed to inilialize the 8255A
to exactly “fit" the application. Figures 19 through
25 raprosant a low axamplas of typical applications
of the B255A. '

N

l srouesr

Figure 19. Printer Interface
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- ——
w»Qo( ™ "
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Figure 20, Keyboard and Display Interface
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CMOS Dual 8-Bit
Buffered Multiplying DAC

AD7328

FEATURES

On-Chip Latches lor Both DACs
+5V to +15V Qperation

DACs Mastched to 1%

Four Quadrant Multiplication

Vea \:
TTUCMOS Compatible s
Lateh Freo (Protection Schostkys not Raquired) ts rorta
- 1
APPLICATIONS =
Digital Control of:
Gain/Attenuation Ty
Filter Paramaters 70 x <ontaon
Sterco Audio Circuits &7 L
X~¢ Geaphics e Y
CNO \)

CENCGRAL DESCRIPTION

The ADTSIS iz a monalithic Jual 3.bi du:mV:naJog converter
featuring cavetlend DAC-10-DAC mau:hmg {t is available in
skinay 0.3 wide 20-pin O(Ps 1ad in 20-teeminal sueface mount
packazes.

Sepreate an-chip latches are provided foe each DAC to allow
€3sy tnicruproccssor inter(ace,

Data is transfecred intu cither of the two DAC daca latches via 3 2.

cammon 4-bit TTL/CMOS vompatible input pact. Coatrol

input DAC AvDAC B determines, which DAC is (0-be loaded.,
The AD7523's load cycle is similar to the write cycle of 3 andom
iccess mermary 1nd e device is bus compatible with most 8-bic
micropeocessors, including 6800, 3030, 3085, Z30.

The device operates from 2 +5V ta + 15V power supply, dis-
sipatiag aaly 20mW of power,

Bath DACs olfer excelient four quadrant multiplication charac-

teristics with 3 sepacate reference input ind feedback resistor for
cach DAC.

AD7523, FUNCTIONAL BLOCK DIAGRAM

K.. .
T

PRODUCT HIGULIGHTS
{. DAC to DAC matching: since both of the AD7528 DACS are

(abricated at the same time na the. same cliip, precise matching
and teacking between DAC A and CAC B is inherent. The
AD7528"s matched CMOS DACs make 1 whele new range of
applicatiuns circuits possidle, particulacly in the audio, graphics
ind process contral arcas,

Small packsge size: cnmbiﬁn’ng the inputs to the va-chip
DAC latches into 3 comunon data bus and adding 3 DAC
DAC B sclect line has sllowed the AD7528 to be packaged in
cither 2 small 20-pin 0.3° wide DIP ur ia 20-terminal sucface
mount packages.

PIN CONFIGURATIONS

ow Lecee
* < -
< b -
Arn ( f N\ - -
‘ ¢d349 814
e s E H 1 1 1% by
e s 1
" \|. Yoo & "oV, Vere 4 P.“_.
T e mino ove e 3 v,
s — AOI328 . o )
633 Toeas w [ I 10 vitve (L T pASTRHAC & B P
" C had 14 une nsae v | 15 une it 2
. [_f
= - J
(]
Phoks
X

C8r w
s
Cas
c

C:
G
G

Céw

e Y

OIGITAL-TO-ANALOG CONVERTERS
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ho 8 = +10Y; QUT A = OUT 8 = QY unless otherwisa specified)
Yon n 43V Yon = +(3¥
Pemmeter Vemies! Tow o18°C Tena T Tam «18°C T .7 (7MY TerwConditioarComme sy
STYATICIEAFORMANCE!
Rembuina AY T ' t (RS
Aelsure Accuney I.A.S 2l H 21 =t LSAmas TNt s 18 Endpenas Linesricy S pecification
X.3,7 211 s E3 1) s (&3 ¥ V¥
L.Cu 2wt =2 s zin LSBmes
OrTerenrisl Nenlinariny Al : ] : z [X$ P AUCrader Cusnatced Mensionic Over
Fad Openung Tanperirers Raare
Cuin Error 1.A.8 24 z 1 Lisemus Mesturrd Using lateensl RFR A wd RF3 D,
X.2. T 21 H CS3mas Rk DAC Lutena Loaded vk LLLLILED,
Lcu = Sames Grw Erreris Adiustadle Using Greviu
. . WFiqualadl,. .
Ciin Tempemture Coethicient’
1CumaTempamiure A =a.007 20.007 20,0033 20,0018 4 wCma
Ovrrmet Lests ge Curryn §
OUT AL D Al 29 20 =50 2208 AAmur DAC Loterr Losded with 00000
QUT R (Pia0) Al 25 3 W0 i) zi0 ad mag
famat Reusnnmee (V4 pp 4, Vopy 1) Al ] 1 1 H 0 run *tapet Rerivsence TC = = 100ppm™C, Traiaal
13 ts 13 13 A maz tnpet Aevuseace i L1L
VareViey 3 laput Rirunce
Mucn Al 2t =t 2l =i sy
OIGITALINFLTS? -
(agnat 1hagh Yelu ge
o Al ] N} 5.8 1.3 ¥ v
faeut tare Votuage
Y, Al at as 1.3 1.3 Ymee
Inpat Current
tee an 3t 210 =1 =10 aA mas Vi = 00t ¥ppy
lama{agaiunce
0As.08? Ad 10 19 10 10 eFmu
TR, 0ACAHDACS EY ) (} . 1} 13 [} pFeay
STITCUHING CHARACT ERISTICS® Se¢ Timang Gisgrim
Ohp Sttt te Trme Set Up T
oy AR 00 1o " 0 Avon
Ohep Setees 1o Trice Matd Time
L . Al N 7] 10 13 acmin
0AC Setertia Tare St Up Tume
ta At 00 B w ] atmin
0AC Seteetre Teiee 1ukd Tume
far Al 10 ] 10 1 Arma
Ores Vilid e Trarg $e1Up Time .
1ne Al 1e 139 » @ LI
Osta Vil te Srite Hold Time
o An [} 9 (] ° ar e
Trve Pl T
tva An 120 0 ] 0 A min
TOTEASUPPLY
lno Al 1 ! H H mA mee AR Qigiest lapuis Vyq, of Yooy
Al 109 360 tco 500 WA mas AN Oigient lngmrs OY or Vg

AC PERFORMANCE C

HARACTERISTICS

5 (MezsuredA Using Recommended
P.C. 8oard Layout and ADB44 as Ouiput Amplifiers)

Yoo = *3V Yoo = *l3¥
Pemmeter Yormia' Ties¥C T, T Te= o3C T_..T Uaits Test CosdidoanCommeon .
SUPPLY ACICCTIOM(SGAINIA Y 0g) Al e.01 a0« aal a.01 Wopee N mae Vna = g%

URALN P IETTILING TiME - 110 o0 memag TotLSA Dne aArUvi Avad = 1witt,

cu “ ew X v TR o3 OV, 0N-0NT = IWieVya e Voqnt¥
‘i “Vi,0- s18Y
PROCACATION ORIAT(From Oigiwl Veerh = Vies
’ & ( Atamd = VOMCoqyp = VIof

t A o X : 129 (4] 1] ALt Q_I_UA ouT .

apaite Finst Anehng Uurout Curtemt) At ] ! TRA,L3 « 6V 00107 = OV 10 Voo ¥ 108V
DGITAL PO ANALOGGLITCHIMIUISE | An 1w = ] - av wetrn Foe Cande Tramsnnn XN 12111
QUIIMIT CArAll fANCE

Coarr A Y 10 W 9 50 pFmee DAC Latehes L amrtend =3ih GO

Casent " e n L] PP mes
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CUALLTL, (OCTANMELISOLA TION P DAL L asabres Lanimd warn 1TILINEL,

Voo Aminrra A -1 - -1 - AL Vaprd = 19V g fine Wooerd 10T

Veeod o aV
Veep Mot 1T 8 - - -7 - CLEIT) Verr i =[OV v u Shes "Fave €5 1CONIE
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I FYN N AL X An - - Iy - s Movvesmifoat 1 2ait {rommimea AF 82252808 HUILITL
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ADT7528

INTERFACE LOGIC INFORMATION WRITECYCLE TIMING DIAGRAM
DAC Sciection: . e
3ath DAC latches share 3 common 3-bit input port. The conteol } - — Y
ingut DAC A /0AC 8 sclects which DAC ¢an ccept data from e \ ] f .
the input port. ' J

Yae ¥ o
Mode S_c_lec(ion_:_‘ P \i* lé/r Ve
lapues CS 1ad WR control the operating mode of the selected .
04C. Sce Mode Sclection Table betow. .
Wate .\T(:de: _ o = \{‘ —~ Yoo
Then CS and WR are both low the sclected DAC is in the /. .
=rite mode. The inpuc daca latches of the sclected DAC ace = =
inmpacent and its analoyg vutput cesponds to activity on DBO- \/1 - L Yoo
oy 0AT4 1N 1008031 ) v' 34fr = ;ruu‘Xi

= .
Hald Mode: notes:
The selected DAC latch cctains the datz which was present R o et s it
osa 080-0B7 just prioe ta CS ur WR assuming 3 high state. MadS b )
Zoth 1nalog outputs remain 3t the vilues curresponding to the 1 TG baSUACMINT AEPEATACE LEvIL 18 2SS

dita in theie cespective latches.
ABSOLUTEMAXIMUMRATINGS

5acw — - (T, = +25°Cualess atherwise noted)
0ACE [ WR | oaca DACE ’
" C L S RITC HOLO Voo AGND . . ... ... .. oo oV, +17Vv
1 L i HOLD WRITE Voo to DGND ..............'.....OV,+17V
X H X HOLO HOLD AGND w0 OGND . . .. ... .. v e Voo +0.3V
] hd H Hoto HOLO DGND w0 AGND © -« o v ive e en s Voo +0.3V
L LowState H = High Stace X = Dea'tCace Digital Input Voltage 10 OGND . . .. =03V, Vpa +03V
Mode Selection Table Vorets Yewo 0 AGND L L L 0L L L L -0.3V, Vpp +0.3V
Vugp A, Vmgp BtoAGND . . ... ... ....... =25V
Vwen A, VKFI\ Bfasarneintl. 9 4.0 0. .... =25V
CAUTION: Power Dissipation (Aay Package) to »75°C . . . .. 150m\W
1. ESD sensitive device. The digital control inputs 2cc diode pro- Decates bove +75°CBY o vv v v e Sn\rC
tected; hawever, permanent damage may occur on unconaccted Operating Temperature Raage
devices subjected to high energy electrostatic ficlds. Unused Commercial (J, K, L) Geades . . . . v . . ~10°C o +35°C
devices must be stoced in conductive {oam or shuats. {adusteiat (A, B, C) Geades . . . . .. .. -40°C t0 +35*C
1. Do not insert this device into powered sockets. Remave power Extended (S, T, U) Gezdes . . . .. o - ~55°Cto +125°C
before insection oc cemoval. Storage Temperatuee © v v v v o v o4 . e s -65°C o +150°C
Lead Temperature (Soidering, 10 sces) . . .o o v +300°C
ORDERING INFORMATION'
zR\:!:\:::Zy g::{ Temperature Range 3ad Package Optioas'?
T, = +25°Cj{ -40°Cro -30°Cto -35°Cio
+385°C +35°C +125°C
Plastic DIP(N-20) | Hermetic (Q-20) | Hermetic (Q-10)
= tLSu =40.58 AD7S23M AD7523AQ0) AD752850
s UILSh Y = 2LSu AD7TS2IRN AD?$281Q AD7523TQ
., = W2LS8.) = HLSH ADTMSIN AD7TIICQ ADT525UQ
“PLCCH(P-204) LCGCH (E-200)
=1iLso =4LSH AD7s8P AD7SI8SE
sils o =2088 AD7328KD ADTTE
12088 | =tLsB ADTSSLD AD?SIULE

NOTES

Tu weder MIL-STD-1X3, Chist 1l progested parts, tdd/K3 S5 i paet mnaber.
Contact punr lual wles ulfice loe mifitaey Jas sheet. Fue ULS, Stndaed
Mditary Drswing (M), see DESC deawing #5M2a7701,

!Sce Sectiun 14 fur package outline infucmativa,

*Alwg avaibible in SOIC peckage (ADTIZIRR, ADIIIXLR).

LG Pl Leaaded Chip Carner.

MLCCLE: Leadient Cesame Clup Carriee.

DIGITAL-FO-ANALCG CONVERTENY 2-44]
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Applying the AD7528

vases NOTES:

‘A1, A2 ANO R), A4 USED ONLY 1£ CAIN AQJUSTMENT IS AEQUIAED,
SEE TABLE ) FOR AECOMMEMDED VALUES.

161, €2 PHASE COMPENSATION (102F-150F) IS REQUIRED WHEN
USING HICH SPEED AMPLIFIERS 1O PREVENT AINCING OR
OSCILLATION. .

Figure I. Oual DAC Unipolar Sinary Operation (2 Quadrant Multiplication). See Table I

Shem®

NOTES:

'R1, R2 ANO R, R4 USED ONLY 1f CAIN AQJUSTXENT IS ALOQUIACD,
SEE TASLE 3 FOR AECOMMENOED VALUES,

A0JUST A1 FOR Vo, g A = GV WITH COOE 10000000 IN OAC A LAICH
ADJUST A3 FOR Vo e 8 = OV WITH COOE 10000000 Lrt OAC 8 LAICH,
IMATCHING ANO TRACKING IS CSSENTIAL FOR RESISTOR PAIRS RS, AT
ANO A3, Al6,

'C1, C2 PHASE COMPENSATION (10pf-130F) MAY ST REQUIAELD [F AUA)
IS A MICH.-SPEEQ AMPLIFIEA,

Figure 2. Oual DAC 8ipolar Operation (4 Quadrant Multiplication). See Tabla Il.

OAC Latch Contents Analog Qutput DAC Latch Contents Analog Output
MSB  LSR | (DACA0rDACE) MSE  LSB | (DACAarDACD)
188 127
t -V = —_—
trrtiey \‘N(l§6). [ T O O ’v"‘(‘l!)
10000001 -v‘_\.(%) 1000000 *Vm(‘.%)
19000004 ’-vm(‘i:_:).--'-;‘-' 100060000 0
[T T T O -v,x(;—g%) ottty -vln(,—;-g)
yuovguat _v,h(ﬁ) 000Y000 T -v.,,({-ﬁ—é)
L}
00000000y -\-‘,.(,“7'%0 R 40000000 -v,_.,(:-zl:)

. 1 |
R T Nomez 11SI o (/X000 = 2tV

Tabie I. Unipolar 8inary Coda Talle Table H. Bipolar (Offzet Binary) Cada Tably

Teim

Resistor JIAYAY e Gy
R1:R) 39 500 A0
R2;R4 330 150 A2

ravle il Recommendad Teirm Rasistar Valuus vs. Gradn

2=2:00 DIGHTAL-FO-ANALOG CONVERTENS
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National
Semiconductor

LM3303/LM3403/LM3503
Quad Operational Amplifiers

General Description

The Li42303, LM3-03, and LM3503 are monalithic quad op-
erational amphliers consisting ol tour indegendent high gainy
internally Irequency compensated, ogerational amplifiers
designed to operate lrom a single power supply or dual
cower suoplics ovar 3 wida range ol vellages. The common
mode ingut range includes the negalive supply, theredy
eliminaling the accessity for external biasing components in
many apphcations.

Features

« lnput common mode voilago rango includes ground of
negativa supply
» Cutput vollaga can swing (6 ground of negalive supply

x Four internally compensated ogerational ampliliers in a
singlo package

x Wida power supply range singlo sugply of 3.0V to 36V
dual supply of 1.5V 1o =10V

a Class AB oulput stage lor minimal crossover distortion

x Shon circuil proiected outpuls -

x_High open loop gain 200k

®n LM741 operational amplilier type performance

Applications
u Filters
x Voltage controlied oscillators

Connection Diagram

14-Lead OIP and SO-14 Package

out &= \Jr ! out 0
- A-—L‘D] ‘q':u--wo
o A-l_ _ll_..,.g
ot L,
oot ;—’-' i L ipevr)
-5 1—‘:,% ﬁ[.—'—--uc
out 4 ourc

TLA 10004 - 1

Top View

Equivalent Circuit (v of Cireuny

Order Information

Device Package Package

Code Code Oescriptlen
LM3303) J1dA .Ceramic OIP
LMJI303N N14A Molded OIP
LM3403J J14A Ceramic DIP
LM3403N N14A Molded OtP
LM3403M MI4A Malded Surface Mount
LM35034 J1aA Ceramic OIP

MY

v

v
nva

S e

e

£OSEW1/E0PELT/EDEENT
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Absolute Maximum Ratings
It Miltary/Acrospace specified devices are required,

please coatact the Natlonal

Semiconductor Sales

Olfice/Otstribulors for availabllity and specifications.

Sterage Temparaturo Range
Ceramic OIP
Molded OIP and SO-14
Operating Temperaturs Range
Military (LM3503)
industrial (LM3303)
Commaerciat (LM3403)
Lead Temgerature
Ceramic OIP (Soldering, 60 sec.)
Molded OIP and SO-14
{Soldering, 10 3ec.)

LM3303 and LM3403

~65'Cto +175°C
~85°Cto +150°C

-55'Clo +125°C
~40°Cto +85°C
0*'Ctlo +70°C
300°C

265°C

Intornal Powar Oissipation (Notas 1, 2)
14L-Ceramic OIP
14L-Molded DIP
SO-14

Supply Voitage betwsen V+ and V-
Dit{erential Input Voltage (Note J)
Input Voltage

€S0 Tolerance

Electrical Characteristics 1, = 25°C.vee'= £15V, untess atherwisa spacified ~ ~

V=}—=03VioV+
(To 83 Oelormined)

1.36w
1.04W
0.93w

v
+30v

LM3302 LM3403
Symbol Parameter Conditions Units
Min Typ Max Mlin Typ Max
Vig Ingut Ollsat Voltage 2.0 8.0 2.0 8.0 | mv
ko laput Otisal Current 30 75 0 S0 nA
lig Input Bias Current 200 500 200 500 | nA
[ lngul Impedance 0.3 1.0 0.3 1.0 Mn
lcc Sucpty Currant Vo = OV, Ry = e 2.8 7.0 2.8 70 | mA
CMA | Common Mode Rejection Rg < 10kN 70 90 70 So a8
Via input Voltago Ranga +12V | +12.5V +13IV | #1325V v
7 loV-| toV- tovV-| tov=-
psan | p
S 0 Syeolf, 0 | 150 30 | 150 | pvev |
Rcjcction Ratio
los Quitput Shgn Circuit Current <10 e sas! =10 £30 res| ma
(Por Amolfilier) (Nota )
Ave 3 Vv ! Vg = %10V,
vs Large: Signal Voltage Gain fe) 10 20 200 20 200 Vimy
R 2 200
Vor Cutput Voltage Swing AL = 10kN =12 12,5 =12 | +13.5 v
AL = 2.0kN =10 | 12 | 0] :=n
m [ERITIANLT Rise Timol Vg = 50mV, ] 0.3 ns
Ruaponss: £ 3l Time Ay = 1.0,Ry = 10kil
Cvershoat Vg = S0mV, 50 5.0 .,..
Ay * LOAL = 1080
aw Ut dth Vg ¢ SOmv, - 10 AL
) JRN W T T
sn Siew Hate Vy -+ =10Vio » 10V, 05 0% Vips
Ay 1.0
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L.M3305 and LM3403 (Continued)

Elactrical Charactoristics To = 25°C. Veg = & 15V, unloss otherwise spacilied
+85°C lor the LM3303, and 0°C < Ta € +70°C lor the L143403

The lollowing spocifications apply for —40°C £ T £

3 403
Symbol Parameter Conditlons LM3303 e Unlts
Min | Typ | Max Min | Typ | Max
vio lngut Ctisat Voltago 10 | 10 mV
Vio/ AT | Input OttsaL v '
avio put Otfsot ollag‘e' ] 10 10 pvicC
Tempecature Sensitivity
Lo Input Otiset Currant 250 200 nA
/AT ! is
aho npul Ollsol Curronll‘ _ 50 S0 pA/°C
Temperaturo Sonsitivity
ha | lngut Bias Current 1000 800 0A
Avs Larga Signat Voltaga Gain Vg = 10V, is " ViV
R, 2 2.0%N
Voe l Cutput Voltaga Swing Ry = 2.0%N =10 L l £10 v
LM3303 and LM3403
Electrical Characteristics 7, = 25C, v+ = 5.0v.V~ = GMNO, unlass athersise spocitiad
M3 M340
Symbol Paramcter Condltlons £ip3a] b Unlts
Mln Typ Max | Min Typ Max
vVio Input Ollsot Voltago 8.0 2.0 8.0 mV
ho input Ollsat Curront 75 20 S0 nA
g lnput Bias Curront S00 200 500 aA
lcc Suoply Current 2.5 7.0 2.5 7.0 mA
PSAR Powor Supply
. Q v/v
Rejaction Ratio p 150 1 ¥
Avs Larga Signal Voltage Gain AL 2 2.0k0 20 200 20 200 vimv
Vee Qutput Voitago Swing Ay = 10kl 33 33
(Note $) SOV <V £30V. | (V#) v+ M
Ay = 10k0 -2.0 -2.0
Nhannel Sen; IS I y
cs Channei Suparaton 1.0HZ < 2 20kHz 120 -iag 48
{input Retaronced)
LM3503
Electrical Characte ristics Ta = 25°C.Vce ¥ =15V, uniass athersise soeciing
i M
Symbal Parameter Condlilons LM3503 Units
! v Mla Typ Max
Viey l tnput Q0 Voltaya ot 20 5.0 mV
oy U teput Ottt Curtent ’ ! 30 S0 A
luy : Tt thas Crerant 200 500 nA
bt ! Lot g kanee 0.J 1.0 il
sty Creront Va OV, b} 40 mA
MM i Caantan Mo opeation Ay - 1 kil 0 no ot}

encew/enhew/eaccon
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—_—
LM3503
Electrical Characteristics Ta = 25°C,Vcc = =15V, unless otherwisa specilied (Continued)
M
Symbol Parameter Conditions LM3503 Units
Min Typ Max
Vi lnput Voltage Range +13v +13.5v v
toV— loV-—
PSARA Powaer Sugply
e s 150
Rajeciion Ratio 0 BV
los Output Shon Circuit Currant T = +45
{Por Ampilifier) (Note 4) 10 £30 - mA
Avs Large Signal Voltage Gain Vg = £10V, v
> /
Ae = 200 0 200 mv
Var Qutput Valtage Swing AL = 10 k{1t =12 2135 v
R = 2.0% =10 =13
TR Transient Risa Time Vo & 50mVv, 0.3 s
Response Ay = 1.0,Rg = 10k
Overshoot Vo = 50mv, 5.0 .
Ay = 1.0,R_ = 10kN ’ )
aw 8angwidth Vg = S0 mV, .
CAv = LORL = 1040 10 MHz
SA Slew Rate Vy= —-10Vio + {0V,
Av = 1.0 R Vips
LM3503
Electrical Characteristics -ssc ¢ Ta = +125°C.Veg = %15V, unless otherwisa soeciliod
Symbol Parameter 4 Conditions L4503 3 Units
Min Typ Max
Vio lnput Ollset Voltage 6.0 mv
AVl AT lnput Otlset ‘/ollag.e. i 10 R
Temperaturo Sensitivity
o Input Otisat Curcont 200 nA
Al/aT lnput Ollset Curreq(‘ | 50 PALC
Tamgperatyre Sensitivily
hg Input Bias Current 1200 nA
Avs Large Signal Voltage Gain Vg = =10V, 8 2 2.0k 25 V/mv
Vor Oultcut Yoltage Swing AL = 2.0k 10 | | v
The follawing specifications apoly for T, = 25°C.V» = +£50V.V - = GND
Vig lnout Olfset Voltage 20 | se mv
o laput Oliset Gurrent 1 | so aA
i | Inout Bias Current 200 l 500 nA
e | Sunniy Current 25 4.0, mA
PSAnN Powe Suoply . .
IV
Rajucuon Rang 10 "
Ays Laeeg Siganal Voltige: Gam v Ry .« 20K 29 e Vimv
Vesp Quinut Vollage Swiny) N R, - 10k 33 |
(ot 5} 5.0V .V -, 30V, ™ 1) v
A, 10kn -2
o] Chunngd Sepacston TOH -1 208He 10 ) il
(tnpat Querangod)
Mote 11T, o, VIAFD etr ttnes Sdesitond 1307 cmd T 14, ek 13900 e iy Cooratenemn 1311 -
Mate 23 HLamedss (uaaly 1y aormtameen tonsgrmatin s oof 25°C Alurver 10eq $0mGewatiase, shseades ey |41, Clomotncs {10 20} 1 02700 ies £ 11 Pl doinad D50 ol 120 oW 2005, Laeml

[EURE 3 R INTIR AR

Note 32 Ui uimnsy worliuges ooy Tears WV Bosfoempes 7 o arl

HOT@ 41 210l 103 cons omml 100 bomtnmtt (hie boteder (HEmment oSN RIIMI

Hate % 1 hainit adl s muweg oy oenwnd

o ST ATICARRET 07 fauimanty vl VRS a1 el B Hitee Slaaty seitamps
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Typical Performance Characteristics
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Typical Applicadons
Multlple Feedback Bandpass Fllte:

_Ecl %'1
o -

TU/HI10084 -4
ty = cantor troguuncy

W ~ Bang—t
R wil
Cn pf

'l!
" —_—t
Q 3 Q

Q
(R -2
= Cc2 3

Rl - A2 =~ 1RJ =95Q? - 1 } Usang scahng LaCions in iNese expr 9530n3,
Il 30wree Woadanca 13 NG or vanes, litor may b orocedod wilh voitaga
toHoor Dullor 10 statsize Wior paramators.
Oasqgn esemplar
qrent Q = 5.1y = 1 \Hz

Let A1 = A2 = 10N

nan RY = 9517 = 10

R) = 215\

C"§° 1.6 nF
3

Weln'Bridge Oscillator

50vn
AAA, ¥,
WA— o
PICATS
LA T
g ——p—AAA—
1
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A
.
1, » =—lorl, * 1AM
LRy a 2
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C 09t uF

Comparator with Hysteresis
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High Impedance Differential Amplilier

1"
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AAA "
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B
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n
TU/MZ 100847
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R Ri
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- R_; ' 73 = a

AC Coupled Non-lnverilng Amptliler
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Typical Applications (Co;'\linuod)

AC Coupled Inverting Amplliler
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Ground Referencing a
Oifferential input Signal
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Valtage Reference
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Pulse Gencrator
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Voitage Controlled Osclliiator

100 %0 RS .
100%a 0 l | l l

TLIMI 10004 - 14

Hata 11 Vel Cantrad Vollangs $lasupe

W LV LY e

L

0.05 ufF
¢
R )
100%a
[ *Veo —AAA~ - 14
(NOrC 1) l Sixn (SRECS) 1/t [—Lr—
WA M 10xn 13403 P our
LN V4 /2 w—AAA .
R2 Tor
sakn
Sika
ide VAVAN
\\{ . our?’
s1%0 A
f( 0%

IR -1

£0SEWT/E0PENT/COEEN]



L M3303/LM3403/LM3503

162

Typical Applications (ccatinuca) W
Functlon Generator
i TRIANGLE WAVE
Yagr =7 Vee &2
: ou 300%0
o— SQUARC WAYE
our
Yacr
—AAA—
ER v
(NoTE ) REF
TUH/ 1008413
Note 11 ry v RY - R
Ay T TS

Bi-Quad Filter

R2

1/ (]
L3403 ('— NOTCH ouT
*
v
a¢F
CL/HZ 10064 19
0 ow Eramopla:
e g = 10UQ M2
whora: BwW - 100 M2

taw -~ Cunter Fraquoncy Can

Tw =1
= Bary M A
Toe ~ Banupass feicn Gan A . 160 ML
1 \ A1« 1AM
L '—-—hnc."ucr i"-:c n2 e
3 o~ 16 M
Tt € nout WF
mn
BY ¢ =
Lo
f
g g
Gt




163

MANUHIN 3

d
mInsginseuezaefud



164

QYD TVLIOI] tenmeupibeieeiy it

£.130d

GGe8 €31

w

871917Vd I

€628 2JI

2L1y¥04d 1Ly0d

§ces 1I1




1685

(1) QIVD TYLIOIA bengngfaLe [t
P =

>~ - |

o

I mw

INVTd 33M0Od 3710A0 d3NIGHOD

w OOHooooo
HH o—0 o0
O 0 | O
o= > = °
o & —=
O - 06
o ‘< Lrvo
O 100
o e A" ﬂo
[ — o0
> u /0 foo Van's O————0 _—0
2 0 o o Y A0 Gto——e 8 0
o—a—9 9 i oe=s = AL MO PrNo——s-9 8 0
o0 = ~° o o= sl L —O o2 8 0
oQ Y - em— " 0 o0
& o— & o Q 0 WT.O s -0 .l\lo
QOIIOO o Q—o 0 QOIOO 0 0 lello_ 2 o0 \h\lM
M?il'oﬁo?o o MOI.II& o o—o___ o g % [ 2 :
——————Y o5 o s = o e T B e g g e O
(o X7 S Oﬂﬂﬂ o _~—© 6 o— = 0000 o__~—0 QTIO?I _—0
X o——=o 0o wﬁﬂ o——o o0 Qﬁﬁhl|||IOoo o ° 0
TFOO © O valloloo o 0 (o0 o o4 © O
So—=—s o 00 © © P e T o T — 9
QIH'O (o] o] Q.Hlo o (=] ez = 3° (o] (o]
Q.wHoo o o QH ° o Q= 9, o o
p—._ 9 /90 o\ _0  ——0 o—————_00 ——0
=% 0 L0 0 o—9°—0  —9
L=  —0 o"Q r—90 =0 0
o9 0 B OTEEO 8 AT W o= 20

000000000
00000000CO
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000QO00000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000

000000000
000000000
000000000
000000000

000000000
0000QO0OO0O00
000C00O0O0OO0
000000000
000000000
000000CQOO
000000000
000000000
000000000
000000000
000000000
000000000
000000000




1006

(2) QYvO TV.LIOIA tanprgaLe ik
Pl ©

o0

0000000000000
0N00000000000

- o -

0jlo0000000

oo

—2%
——0

O£7
o—
o—
69000000000000
o—

—0
o2
§00000000000000
O——
oO——

—o | o—o——
%)

%

[eXeloR el
aooo0

00
(o}

00 .

[oR]
00
oo
o0
oo
o0
o0
o0
oo

H
O
o—0

_ i
a [
l
mf w
o & A
e

000000000000
0000000000000

>—0
a—

B

il |

il
&
&
E el

000000000
000000000
000000000
Q00000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000

0000000000
0000000000
00Q00QQU0OQ90

000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000




167

a¥vo SOTYNY tenmeupbeesiy i

ot YR ocd

O

11o1

iy
(.

I — A e et —
Qg0 Bi 0000 HE (000 =8 |

A ZUA CUA FYA SUA FYA A BUA 6UN OTUA TRINTTIA ERIA L RIASTHAITINA




188

0000000000

goo0000000

D

d

6c Do

ocooo0o00 20999
O=Om)
0000000

THHHTHTTH

L —"

(1)VD SOTYNY tensrgaLe T2

0 0—o

S2

0\0_9
1) P
0—\0-9

o0

o—0

o-0—0
0000000

0000

o O0—o

O~C=0
0000000 4

Q=0
0000

——=0 000000

—0

OO0

goo0o00Qo0 0000

o

ocooon

Mﬁd °17°

—5

o]

o—0

000000000000

000000000000

000000000000
000000000000
000000000QO000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000

0000

m ﬂHOOOO
oQO0Q

0000

0000
0000
0000
(S Rl e J(o)
H Q000
0000

00 0O
0000
0000
0 0 00
0 000
0 0 0.0

o—Q
o
o

=)

OmO=Q

gqooo000Qo0 °

0 0 OO
© 0 0 O
0 0 00
0 O 0Of
0 0 0.0
© 0 OO
0 0 0.0
0 0 0.0}
0 0 O O
© 0 OO
0 000




169

(@)VD DOTYNY tendrgiote ik

O O
m % 0 4 ANV 43MO0d 310AD a3NIEW0D
©
O 4 O r
H © R [ =) OEQ p 9000000006000
©0o0ocoo0co000D o o 000000000000
= o 000000000000
T, o 0boo 000000060000
p Qogooooooe © ¢ ooo 0000000006000
© ) 000000000000
o0
o - [ o 000000000000
o= - o—— . ooo °© 000000000006¢C
"2 — = 000000QO000O00
= 0000000000 OD
0 5 ooo. 000000000000
— O~ = ° 000000000000
o © = = © 00060
Rgr—: s > 2 2 > 2 o — ro— < 5 0000
Q.lloo.0||ld 00000Q00O0 00000QO00O0 00000Q00O0 00000QO000 0000
o——0 0000©
6 o————0 %.'Io lps X Yoy—.ry u i ST 0000
So————=° 000000000 0———=0 000000000 O0——0 000006000000 0000000000————0 9000
S o——=° o————0 o———0 Q0 o——
O———° ———0 o——0 ——0 (—) MMWM
s ——————] I — Pe——"
6o—23° o e 2o o o ) o p— ) 00060
fe 0 OO0 - o000 (o Y — C— O OO
o0 00 o . o0 o [} o) [2e] o 0000
00 o——o0 [-20] o—o °o 00 00 Oo-——o 00000
-0 o o0 o () o o-0 ) 0000
o—0 o—0 00 00
o o o o °° i o o o o °° N o o o o °° g o o o o Do
o o o o Oo——o0 o o o o 0o O0—o o o o o oo O—2 o o o o 00 O—o 5 000,
—0 o—o 0 o—o0 [se) o—o 00 O—o
0 0O o0 090 o0 oo . o0 oo MWMW
O0O—0 O————0 o—0 O——o
o o o o O—0O0——° o o0 o o o o o O—0O—————0 o9 o0 O © S 6 6.0)
O 0—0 o-O————0 0—0 OO———0 00 O-O———0 o—0 oO——— 3 0 o
o & o o—o o—0 Q_©° 9 o °9 o——0 o o 0O o—0 o o 0-0 o—o0
0 o} o o D——o R 10 O-—————0 2% o g———o0 0000
= R T el O s — () O
0——0 °o—0 o—o 000
2 Deog 00 Q0
o2 AL 0 0 0:0
o2 2 o 0 0 0:0
o2 0 . 0000
o= > 2 _4 © 0 00
00 —Q

5 0 000




170

DDDDDDDD

DDDDDDDD

DDDDDDDD




17

JHARIA AVIdSIA dvd

rengngroLe T2

_mg\jﬂ i Jﬂﬁ F&. j ﬁﬁ
%@m ﬂ, ﬂ@ fff M }M ﬂ 7@




172

FHATIA AVIdSIA ¥ve tengrnefatezenmseurleeeiy it
= ,




oo0oo0o0o0o0onNn

0000000

oooo0o0oo0n

9000000

cooo0o0n
Qo000

oooo0om coooomn
Q0000

0000

o0 o0oR
o000

000

000

coooon
00000

ocoooon oooon
00000

00000

oocoon
000090

173

o«

2Y93 BAR DISPLAY DRIVER

Uns

HIWINTINY

mium

ul





