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Abstract

This thesis a present application of Mini PLC, Operation is microcontrollers working
with Programmable Logic Control is alternative saving in PLC, we use IC 7805 regulator connect
with Optocoupler LTV847 and processor with microcontrollers after that drive to Output by

Relay connect to microcontrollers MCS-51 AT89S8253 controlled Mini PLC
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2.2 PLC ( Programmable Logic Control )
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wonnd ludegsu Idifaii lugadq 1134 1$% Analog O PID  Control
Communications graphic display addition /O Additional Memory (T lfl"eﬁj w.et. 2511 Tu
the Hydromatic ¥89U3EN General Motors Uszimstam3genssn 1aasduginsainiuguuuy
Tmieldmaunuases iwuudnildsuedlulssnugaamnssuvesusinuaz 1l wa.
2512 PLC ‘lﬁ'g.ﬂwﬁwfi’m‘hmhu‘luﬂnmﬁﬁﬁé"gmn?mnﬂuuﬁmiﬂ dwluyszmagiju PLC

s ; [ a o R o o
TdgaRannIuINendInfiusim eousen (OMRON) Uszmagiijuilssauanudisely

¥
= =

MsHanladn- aAn3iad (Solid State Relay ) 1udl w.a. 2508 w&ammiu s 9 pLC nga
pondmiheghesmnsuiluiiunsnarelunade PLC vowmazuiEnaziseon
uenaaiu luuaazlsznafe

PC 1130 Programmable Controller i3onfiu lutlszmeosngsy

PLC #1358 Programmable Logic Controller i3onfiulutlszimsranigomsm

PBS %30 Programmable Binary System ﬁunﬁu'lumjuﬂizmﬁmmuﬁmﬁu

2.3 ANNKINGY8S PLC

pLC ifuginsaimuaumshauveuniessns niessuunssuumsmag Tash
meoluiiluTas WswamaesiSufuauesdnsmsaiugumshinusunsai 18 Taons ey
duTsunsuddadh Ty pLe Tu PLC axgUnseiaren 19y Siad dadanm dniu
a1 Fagunselimarieglugunuvesseninng Lifisaaulugilvesing usvzeglugiluy
vosilsdFumsmauiinsefuvessSunguaiiinisiionth pLC inidiunuaammnssy
wiesnnnendeRues PC/PLC ilefuiuns 185mduumnn fovinavesssuuiinas 14
Tsunsusmumsidums aldsumlasdpsusmsamuguunzassszuyldie aanmluns
PONLLLLIAZANTARAY USIESUINMWANTINISAILAUAIL 1A TinsiIeBUNA/DINARIILLIL

a v o 1 4
uazasadadenuglnsalnisuena

2.4 Tassadhalassihlues PLC
nngili 2.2 Sadtudnuaiz Taseadumelunes PLC dalsznoudas s daundn fail
1. dszunana (CPU)
2. ©UWAIUS1 (Memory Unit)

a o
NABUNA-1BIANA (/O Unit)

hes

4. uvasaelu (Power Supply)

s. Q‘lJ 1¥] ol A5 (Peripheral Devices)
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lunnsailag edu BnviamudiludiauUaailenn uavpesedsisarvetenaisynasanidnisiluly



2. HUIMANUS (Memory Unit)

o ¥ dd o ¥ Ag 9 o v o
Vnﬂu']‘mﬂﬂiﬂ‘kl'ﬂﬂi!.!ﬂilluﬁzilﬂgﬂﬂi‘lﬂuﬂ']i‘V\'N']’LI Tﬂummmmﬂu’mmmm%
] A ] o = < A o
grinisesniluiindoya(Data Bir) melumizsanuds 1 a Aezlisannznisasin o use 1

1] Y 1o o A 1 ° =
Lmnmqnuua"mmmm 49 PLC ﬂizﬂﬂﬂﬁ”lﬂﬁuﬁﬂﬂ'NUMfﬁN‘imﬂﬁ’f) ROM LaZRAM

o S g ~ a aa
rRAM  shwmihiinuTdsunsuvesdlduazdoyan 14 lunisugifeuves PLC
] ° 2 = o g r ¥ A b4 dy ¥ A A o v
wihganuinlszaniiseiinamesiang aelime 15 Iidssdoyadionalndy nsem
- o v s 4 @ 4 A
uaznsleudoyanslu RAM w1 lddmnn mazaziuiunnduauluszeznansunioeh

Iimsulasumlaad Ty Tilsunsueguiosy

ry - d o Y a o
rRoM iy Tdsunsudminldlumsdifemves pLc amldsunsuves
T o (-] ¥ A =)
414 miseanuduwy RoM Seansouialdifly EPROM Fezdedldgulasalfeuluns
P=] [ d' ' 9 d' dyw Py
Wounazauldsunsy  wwizduaun ludsansuldsuwlasTusunsy usnandidadinuy
¥ +

EEPROM #iiganuinlsznanil ludealdinsaadomeay lums@sunazanu Tisunsy awise
Fauldmiloudu RAM  ua WidedlduuameSd1509  HATIAI9SUNINI UL BIDINT Y

auauiiAves ROM way RAM 13dunu
3. dIuvesduANazeIANA (1/0 Unit)

¥ a o [ [ 4 o @ 1 t
AIUUVOIDUAHALATIDIANA fnxmi’mnu*lgﬂmnqmﬁamamazuazﬁmﬁnpmmm ¥u

v a % Qs A 4 v [ 4‘ d' 9
wisBunasudganurieanzudias i CPU iNeszuiawa We CPU Uszunawanda

re i duveusdna e lgunsalhaumuiTusunsuenl

[ = = o  d o o = 1 o a

dyanaduyannmeueniiiuainduazdiasniusiadien segaulasldifludyarun
I ¥ Ed

wwzaugndes liteudlu Ac nSe DC edald CPU dulu dyanaunariiledesdinn

Y (IR 3 14 = Y o = P b4 = Qe ¥ aao dy
Qﬂﬂm'lmamuuum CPU ﬂzlﬁﬂﬁ'lﬂ.lﬂ AYYIUDUNANAIT AU U TUHUAUATHUINANY

»
@ A Y

o  milvdggnaudh 1dszauinminzandu PLC

. audidyguszniudunaiu CPU wwdadedudeduias Ssordeginsaidszion
T lansudaned iNodoamsuondayana (isolate ) ma i fesnansuiiuns
oty cPU Femuidiodunmiadaiess

o wihduRaezdosliduazifiou ( Contact Chattering )
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Tudruveuniding wnmihfsumanieii ldnanmsissuianaves cPU ud i
¢ p ° " m d oA ’d] v S Y e . Y 4
wianil llnuqueilasaimsiie wu Sad nSevasa W Wudu vensniniuuds faimidn
o y ¢ ¢ - ¢ Y A
nendagmvesnidedszudananals (CPU ) sonningilnsaiieana lasindisianaiiesl
LY L4 4
anumusavy Inaadrenszua Tddszana 1 - 2 ueunds uad Inandsinisnszua Indn
' dy ) ] Y o P &4 Vo d? ] - ¢ A
AN wwdssrsdfuglnsaiduduieves1dsunszua Wi nniu 1w Siad nienou

4 9
unawes Hludu

4. uviasen (Power Supply)
a £ & o o/ o (Y Y o .
‘YI'I‘HHTYI"I}']UW?N\NUIL’G’WﬁﬂH153ﬂ‘ﬂ!£5\1ﬂuvlﬂ‘ﬂ'lﬂi%’,nﬁﬂi\ﬂ‘ﬁﬂﬂ CPU Unit

] o 1 = ¢
HUWANUIASHUIWWBUNN/ IDTNHN

5. qﬂﬂ‘iﬁiﬂ'i"m (Peripheral Devices)
* PROGRAMMING CONSOLE
+« EPROM WRITER
* PRINTER
* GRAPHIC PROGRAMMING
+ CRT MONITOR

qUn3id UM (Input Device)

Y

Toanaudunessiudygnuuuuind wad usedu (vDC) uienszua mA) Tygal

H
1 dl’ 9 1 CL) A Yo = v @ :: o
wail ldszgnaunanglnsaidunm e PLC 1Asudyanmduwuds wdwnmiueih

¥ 9

s

o 4 3 - - [ 1 ¥ a J
dyanan1aldszulanadelll gunsalduwnilddaanadinan’ldun a5ad Encoder
Proximity switch 1La& Photo Sensor Whudu

¢ ¢ .
g1ln3al81ANA (Output Device)

o = o

[ a <t
g rafivonmoinnireynyes  PLClidniluwerdnaunuSiad  w3e

QA

< Jd o 1 Q o Jd ' '
niuFanes noudygyimzinlifiginsaliendnn lddess1u Buffer Relay fiou Seag
1 1 ] o 1 (l a o
aunsonenInanld wiodesrasruiees lasnnon isudidesnisdyg aeianaly

Jd o ] o 4 % a0 =
aaugulduemesiiau dsshuises lasvdowdiseninssuaiiweanuian PLC fianles

wula ludu



2.5 Tassaamazavilszneuved PLC

PLC fidmlszneunding 2 diufie dawfidluaiand uazdnfidivaeryiuag

2.5.1 dwndlusrianrd

i Penpheral Device

[ Program Dasa
l

i |
| |

i Mermary l Momony '
l

J— — — _75 —— - B I-,_,,___« N 1 —— - ————
tnput ; L Inpugd T r - 1 Qutput
v Uni i
|

|
’ I A SR 0.3 11

[hewice

e

|
] L

|
SN

|

311 2.3 dawiilussauaives PLC

2.5.2 dwiilureninimd

Software

System Program User Program

51l 2.4 dwfiiugerviuasyes PLC
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PLC ansomuguam1d 3 dnuas Ao

o_a ]

. NURHMBAEURBUNSS ( Sequence Control ) A298191%U
o MITMYRIZINSIG
o msmauves nwes mniwes
o MINIUYDL P.C.B Card
o hanluszuunesaluli@ spdalulia wienuddunsziums
WHUTBAAS 8IS NT A1
o aumunuaielng ( Sophisticated Control ) #208131%Y
o MIMnUNIAdamMaAT 15U 1IN A gu 13
o MIAURVIVUBUIADA ( Analog Control ) IFUNIIAIUNUYBIMYT]
( Temperature ) MIAIUANANNAY ( Pressure ) 11udy
o MINIVAN PID
o MINUANEDS 12UBIABS ( Servo-motor Control )
o MIAIUAY Stepper-motor
o Information Handling
. mimnﬂmﬁmﬁmm’e'imafjmi ( Supervisory Control ) A08H1913Y
o VUdgYIuABY ( Alarm ) 1Az Process Monitoring
o Fault Diagnostic and Monitoring
o  UABIWAUABUNAADY ( RS-232C / RS422)
o Printer / ASCII Interfacing
o NUAIURUDA TUITA U T539UgANIMANIIU ( Factory Automation Networking )

o LAN ( Local Area Network ) tas WAN ( Wide Area Network )



& A Yo [y N ~ =2 ' ' Y o N o N
wnanstduenansianuhdmiunislsanuiionsfinwiniu lueygyslnilulydsslosuaiunisen

lunnsailag edu BnviamudiludiauUaailenn uavpesedsisarvetenaisynasanidnisiluly
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2.7 mnilFlumsd@suldsunsy annnasgm IEC 1131-3

muniFlunsdon TsunsuaunasgIe IEC 11313 $mualds w1 Ao LD (Ladder
diagram) FBD (Function block diagram) IL (Instruction list) ST (Structure text) t1ag SFC
(Sequential function chart) dausiNdnvae Inseadaves uanzaeziinnuuanaieny ualu
upazmmszlidmdszneunsy luldsunsulidnyuziReriunuunas§iu IEC 1131-3 15y
s Y Lo o s 3 9/ [ IR =1 ~

anumznssemeaanys Handu uazfensuuden Wudu udetielsfay mansafiae

@ou Tsunsu Taohzduuums@oulunyideg wswiuld
1. LD (Ladder diagram)

ﬂ A a ' A oA a o
pfuaMIousgluzlvens e FdiRugrumnenmasaiuguuuusag uaz
A ¢ 3
2995 1 &9 vammod laozunsy v21lsenauale 519 (Rail) Hednsuazun vodlaszunsy
4' 9 o ar 4‘ 1 P = o Y @ A 1 =1
iel¥dmsusoudeginsaifiuadadwinduda eilumehuvesnszua uaziivaada

- o Yy
Hio nvya ﬁ‘lumm‘vm
2. FBD (Function block diagram)

Wunwnfuaasiladdu msouluglvesns ety uazFoudetuily

IS

v b d
Tnsetne Taemsdiou Tosunsulugilves Hedduudenlaszunsy seiifuguanein aedn

laezunsy
3. IL (Instruction list)

P ' Y Ao Yy @ a
IL ﬁ]z!ﬂuﬂ']'H']‘V\l‘ilﬂua(‘ﬂu?‘ﬂ‘ﬂﬂqmﬂﬂ')']u HAZUDINHUSAAISNVN I UBTIBUVD
5 . £ 2 o y
(Assembly) l!ﬁzﬂ’l'ﬂ’l!ﬂgﬂ\? (Machme code) “]Nﬂ’]fﬂuﬂu@ﬂ’]ﬁQﬂ'Jﬂﬂ.uﬂgﬂigﬂﬂUﬁ"JU a3IU

U{1iAN13 (Operator) uazdaUNYNAUIUNS (Operand)
4. ST (Structure fext)

Y y £ = s
ST szilunuilusedugs Taoliugiuanainaiu Pascal dsszszasulide ined uaz

A Tasdrdana lieszeglugivesmduneadunsidenyineny

IF.......THEN.......ELSE tiludu s1dufenfun13viniaiud 194 FOR WHILE Sludy
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5. SFC (Sequential function chart)

y o : o o
SFC aztumpinseaiumsdou Tsunsunii Inssadamamhanadunuudiniudg
&L o & & wa o
Fadmlszneuves SFC wwilsznoudie step (Mdslumsilgiamslundazdunou) wag
] v ' 14
Transition (Rou lvAinmualdnsedrdrdelundas Step) uanvmnildsansefmuadnyay

MININU

%Y Alternative step sequence L1 Parallel step sequence Hudy

Y
2.8 an¥aznazY9aY9l PLC
anyaLYed PLC
o & a o
- dluginselddnnseiind
- AUAUAIOMUIBANUIVUIAAN
I'd
-l Tns dseyanes
1 @ o 9 o -4
- MU Lz UIUINNAIRI0 ¥BIALIS
- szuuszneudieluga
- BunALAzIEHANAIYiIA
- STUUATIBADUAUDY

Qs =] 1 o
- anrzvesdulsmeluszuugmnu B lunissanus

YoAvBI PLC
= [
- Iainyeioqs
1] = L] o
- uf lvdwlinnunanad
dy d' o 3 Y
- e lumsaanation
= 1w A 9
- Aasenuszuuduldie
- dszansnmmnanugs
- mMInaa ldAsgIu
- gwnseinunIugundudou
- wlasuwlaud lude
¥
- AAAIY
3 1 [}
- M l¥NuAaIA
- Yooz uu 189

- fhgednudeg
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- yauaMsatuRune
- AANITIAUEIE

- HoultaNIY

2.9 Tulasneulnsamas (Microcontroller)

o

uginsalled (IC: Integrated Circuit) Hannsalusunsumsiulddudou aunsa

b @ an

Y 9 ° 9 v v Y an -
svdoyalusidaanudtaeadr ludinisyssuanaudrdswadniveyarsneasenuuie

a u Y

il iFnumuidesns 1@

o = =% 1] o ] Y =% LYY | & = ]
luTnsaeuInsamesmelugnaziiniisnnusy, Port oglugnwifissdunosee1ssziSon la
= g q' o d a & ] ~ s
Wluasuiunesswaen Tulasaouinsamosdululas Inswamoisiani  wwRefy
1 . ~ a |4 1 o/ o
nuwszuIaNaNa1e (CPU: Central Processing Unit) il luneununes ua ld5umswann
o M g P 9 A Ay Y] Iy '
uoneanumenauneii s luresmedunuauau As ununlunisldnuazdosdoe
¥ A =a 1 = Y -1 ° A o [
1993718UBNAS 9 AN UAs IR Ty Tas Tdswmaes Aezriimssanasesnsuilu wu
[] o ¥ = 4 [] o =1 Y a ¥
wiaenw, drudunnasviyn uedadn 1 luas lew@e iy uazimuasesuneediaudn
¥y A g ga o P : o
TduReIdianuausamnz auiuns 151uUA9L 1IFU 199549987, 29955

dearsoynsu 1esulasdgaaeutneniudinea Wudu agilie

Microcontroller = Microprocessor + Memory + I/O

o ° 1 ar o
TulnseouInsamesansarih lilsegnaldausiisnhsens Taodnezdlunsi g
Heluszuuvesgilnasidu q (Embeded Systems) 1o l¥maugquarsiauiesns sy 141
saoud mreululasind  mwiswfueima  aSesdnddaludad Wudu sz

TuTasaouInsaaesidoRmunz audons lFluaumuguuawlszns wu

= s a Ve d
e InloFuazszuuildlvuadn
o szuunldlismganinms19dnlulas Insiraes
dyy o o 3 Y y ¥ a P ~ & '
o 2ushldinnududeurios yvoadoranarafiorsennaiu ldlunisaenses
o4 e Q' = o Y é ‘
o fnuauiamumandmsununiugy lasmwzddldauldae

o Hrvaaszuzoa lumsnannszuyla
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Y LY " W o a’ [ & W 9 d'o
Tegtiumsiaunasnsudsdumeduma Tuladuiadudiuarsnedani mildadaiiy

A = = d? =) l:l:i = = a o ' A U E
lo@% dszdnsnmganniuuaziima TuTadMfannmsHanuosiNa 1959 dawaldms

a o A - d 2 a A ey 3 bl oA 9 ﬂ
wandv loglvinaianas uatidsz@niamuazguaniassquniuledngnadraduuuy
- o = oo
LSI (Large Scale Integrate Circuit) Humalulagmsadislasnmsiwemsudmmessiuim
¥ Aan Ao ¥ ° 3 A ¥ a ) FY A A 1
nnnaailuledasaeandudou TnoiumenindumiielszananadeyanseGoni
o . P A e o
TuTns sssaires (Microprocessor) Nliguauanan Aon1sszuianadoyamsfuiumig
A I'd a a a 1w ] o ot o
adlarans uazaedn Sviniinsardeiunilsanudidiuuuuisunuuson niegilnsal
o a A A ' ) vy A o Yy AaA %
moueniuiluduna-o1anadesiinsaegunseidu 4 saude eshmihiidengilnsaily
a A [y £ ° b4 ¥
N3AAABNTDINISNBATHA (Decoder) Fadnsaritaw lanreldmaniuguueslisunsy uag
4 o 4 o a ] ° I'd
Tumsfis i lwlas Insimsesuuiludlszurananarslinmitennuimuuusuwesa
a o L) 3 a 4 A Y @ ° I
dunauaziodnaisuson lulasaeuiiuaes Hudslududunsamumminnldlua
4 y qvd d v o o Y ”
ALAUVIIAAN azp19A0d HHeNNn Tumsosnuuy AsfumsiauaIuma Tulaoly
Y o 4 o wvad y Y . ¥ A o A A e
Msasne¥d Fsmssuswguantiandsinsigavnegludufeidunsiiesnlsznon
v a U o a A a v a o o a
ouynedsvenouiamesagnioludaled fsiSend1 lulasaeununesuuuslinen
kY o’ﬂw A = ' v ' =4
dszneudeginsaimugumiloululasneuiuned 1Fumidelsyulananarnvuia@n
] ¥
(819 -16 1i9) uaznisszaawa Rennsaddoyanuuiantsanuiideyanug iy
d ] ° 4
usNva 128 lua uagussgnieanus i libsunsudsziansey awes) awnsoldauln

i ldnedunauaziodnaiieesdomseynsuiuL Waamdnd 1993 Counter/Timer 7104
molu aunsedeginsafildlumsadnsssduiadyaaunfnusu aSanea (Crystad
wordududszyfannselFou gy siSenduiang 1 ledlulasaeulnsaaes
(Microcontroller )ﬁaﬂ:uLﬂmsﬁmmﬂa’f'ﬂmmmwu1m5ﬂ wu il Tasod inSesdnin
wioaduinTomduazndedl# by q s13sidouriled luTnsnoulnsaasdunidm
mazimnetrimdenludnfersu dseneusuivnaiidnglnssifiesinndeswiidouas

mszd@msulFaulumsswnan Wdudeuunin

d A o 2 @ o A I o ° )
'luinmauimamas o Qﬂﬂimﬂszmnmsmmumﬁammﬂaﬂwmsmammm

o

9/ o Y = 9/ YV [ o S A b4 ]
”l'JﬂTUiuﬁ'JﬂlﬂQllqu IﬂﬂniﬂﬁQﬂﬁ]ﬁiﬂalﬂUQﬂUﬂﬂﬂJW")Lﬁﬂﬁ 12 ﬂ’]Uiu’Jizﬂﬂﬂﬂ')Uﬂuﬁ]UﬁU
] | o ] L 1 ;
doyauaz 1tsunsu mirodszutana mizenus) mitowaswma Fedmlszneumaiii
o (9 Y ° 4 = o
anuauysal luaveaiues Minlvuadn wazeinsadouldsunsunrugumsiiau

o 1 o A t @ oW W 1] 1 ° g ¥
voeglnsaisie Mdendedudiiv hwsemsi lldszgndldan
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9
¥ o . o A o
ANUUANAINYDI Micro Controller AU Micro Computer fie Micro Controller HuyaUYsw
b4
meludivestuies Ao Tamseneud1eq asudIu a9U Micro Computer 1UADININY
¥ [y a9 ~ A A 1 [ o 4 A 1 ~ ] o 4
swsuginseithafssiiFeudosinmeouon wu uflufun  1nSes1uBsuLHUTUAN

H18A1U81 /0 409

2.10 Tnssadalaanaldvedlulnsneulniaans

9
Y

Tnsead19laenaly veelulnsnouInsamosiiv cansautseeniniaiiu 5 dau

Ingjq Aene il

2.10.1 wgilszuaananais (CPU: Central Processing Unit) Inauauiavan fAanis

Uszuawadeyamsmuramndiamaniuazasin  15133nfualudevesledlulns
' é =

Twstwenwos 15y 8080, 80286, 80486 Pentium 404 FufluvesuFtin inel nioer1uilu cPU

Juimiivuna 8 in wues 8o Mdlu CPU voeusEm ZILOG Hludy

2102 ¥HWAMST ( Memory ) ansautiseendy 2 gy Ao wieanuinG Bdwmsy
2] @ 2 d a o A ) ‘o s
NV TUsunsunan ( Program Memory) 1f5suiaiioussadanuounsoinoun inosaelnz
{ -] ::y ¥ 1A Y =) ' A ' o
Aodoyala gty A ludies igamieliud il lW@es Bndrunilsfemizsanuddioyn
(Data Memory) 1#flumilounnszmunalumsinavesdig uaniluiiindeyadans
o 3 vy d’ -] [ v 4
vz uawinlilitiinss deyanszmeliadrwdumidennuusy RAM) Junios
~ o o ) o d o v v o ¥ PSS
peuAuansg 1 uadmsylulasneuInsamesmivlmi  wihoanwirdeyassiivsfiilu
1 o é 4 14 dy A
wiranudusy Fedeyasznivliile il Inidee waziifuddwsew (EEPROM : Erasable

4 et e
Electrically Read-Only Memory ) Saeransadudoyaldusd it Ividea

a 1 o =Y o d a
2.10.3 dufadenuglnsalmeuen nieneda (Port) §i 2 AnvazAo wosndunA (Input Port)
/1@ A ¢ 2 A A 1w ¢
uazwesad iy ia 13e nosAeIANA (Output Port ) dautisziFlunisideudedugilnyel
1 (] Ao w 1 o J Jd = X o o
mouen dedududundingun 193 mfusznienesaduna Mesudgyguenssdiens
a ¢ A o ' ¢ e | ' a '
aaadad o lilszuoanauazdalinesaednn iNoiaawasy MsdAnainaves

naonlW 1uduy
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2104 YeamuAuvesdFaena weda ( BUS ) Asdumemsuanilasudyanudoya
] Y v ° L4 Y] Y] ° 1 o
senie FRg wiheanuiwazweda udnuazvesaedyana Swaunnegaisiuga
4 ’ Qo o o
Tulasnouinsame’ Tasumiaiusiadeya ( Data Bus ) Sausaasa ( Address Bus ) uaziia

A91UAU ( Control Bus )

v ] »
vadeyailumodyapuiivssgdoya ifemsilszananaionun  vinavestiaez
g 1o oA [} o/ ‘;I o
Yuegiuanuamsamstszuanavesditg dmsulunuing Wl vueveniadeyasziiv

o ar Pt Q@ :3 - =
8 wxLmx‘lu’i]i]iguu'lﬂnmswmmwmwm 16, 32 11ag 64 1A

o 1

Taueamsmilumedygraiussgmdumisveamiioniui Tasmsaadedy

»
‘Sl LY

b 4
nieanudniy GNy  desdmuadiunisndesniseunse@eunou AU

a ° ¥ v &
AodygIuveeaIatIdesliiuiunn sunnmus Aezidlumsuass  vuraves

] o o~ o ~ ] 9 0 }
wihranudn luTasaouInsamasmunsofans 18 lasau1sna1uIn 1an
SUIUUBAATAYBINUILAINST = 2 8AMEI n (n ABIIUIUVBAFUMI )

o [ & ar & a 9 s 3 < ar
gNAIBYN ullliﬂ5ﬂQUTﬂialﬁﬂﬁﬂﬁl‘WNQﬂﬂ1Ullﬂﬂlﬁ5ﬁ 10 a4 AU vhﬂﬂiﬂﬂui'ﬂﬁalﬁﬂﬁﬂq

¥
i AInARADAUMU AN 1A 2 8nM1ET 10 = 1,024 AHLS

MINABINITNS IWAWVOIMIIEAIIN1959 szAvansudavinavestiadeyansuiuiiy
wila mimdh 8 in anuguesmissanuiiitiaouoamse 10 1 szvfy 8x1024 = 8,192
a a d IV a d o g o ar ' £ a [}
1ia oz 1 alalua imiy 1,024 lua aniululasseuTnsamesaind Telinnugueamuig

ANUIUNINY 8,192 1ia 130 1,024 lud uie 1 Alalud

b4
vamuguiunquussmedygruniugunsdsdenmuavesdfigiumizenid
o ° LY o ar ' as ' ~ t o
wagwasa Mmsumodagnaudonarunurdn ldun eodyanauden-su-dsurtiisanud

o =3 =) ' = o o
myagygyraaanasn 91U-1veY %ﬂl{ﬁ NUNDIA

o a L a M d' o o =) 1 & 4
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8 Output pins DATA PORT

5 Input pins (1 invert) STATUS PORT
® 4 Output pins (3invert) CONTROL PORT
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NATDUNINFIUAL DY
#include<reg51.h>
#define TRUE 1
#define OUTPUT_PORT P2

#define INPUT_PORT PO

sbit OP_bit0=OUTPUT PORTA0;
sbit OP_bit1=OUTPUT PORTAI;
sbit OP_bit2=OUTPUT PORT"2;
sbit OP_bit3=OUTPUT PORT"3;
sbit OP_bit4=OUTPUT PORT"4;
sbit OP_bit5=OUTPUT_PORT"S;
sbit OP_bit6=OUTPUT_PORT"6;
sbit OP_bit7=OUTPUT _PORT"7;

sbit IP_bit0=INPUT_PORT"0;
sbit IP_bit1=INPUT_PORT"1;
sbit IP_bit2=INPUT PORT"2;
sbit IP_bit3=INPUT PORT"3;
sbit IP_bit4=INPUT_PORT"4;
sbit IP_bitS=INPUT_PORTAS5;
sbit IP_bit6=INPUT_PORT"6;
sbit IP_bit7=INPUT_PORT*7;

void delay (int sec)
{

int ij;

for(i=0; i<sec; i++)
for(j=0; j<sec; j++)

}



void main(void)

{

OUTPUT PORT = 0x00;
INPUT_PORT = Oxff:

delay(100);
while(TRUE)
{
if(!IP_bit7)
OP bit0=1;
else
OP bit0 =0;
if(!IP_bit6)
OP bitl =1;
else
OP bitl =0;
if(!IP_bit5)
OP_bit2=1;
else
OP _bit2 = 0;
if('IP_bit4)
OP bit3 = 1;
else
OP bit3=0
if("IP_bit3)
OP _bit4 = 1;
else
OP_bit4 = 0;
if("IP_bit2)
OP _bit5 = 1;
else

OP_bit5 = 0;



if(!IP_bitl)

OP bit6 =1;
else

OP_bit6 = 0;
if(!IP_bit0)

OP bit7 =1;
else

OP_bit7 = 0;



mi‘ﬂﬂnﬂﬂﬁ 2
NINATOUNIIATING
#include<reg51.h>

#define TRUE 1

#define OUTPUT PORT P2
#define INPUT PORT PO

sbit OP_bit0=OUTPUT PORTA0;
sbit OP_bit1=OUTPUT PORT"I;
sbit OP_bit2=OUTPUT PORT2;
sbit OP_bit3=OUTPUT PORT"3;
sbit OP_bitd4=OUTPUT PORT"4;
sbit OP_bit5=OUTPUT_PORT*5;
sbit OP_bit6=OUTPUT_PORT"6;
sbit OP_bit7=OUTPUT_PORT*7;

sbit IP_bit0=INPUT_PORTA0;
sbit IP_bit1=INPUT_PORT*1;
sbit IP_bit2=INPUT_PORT"2;
sbit IP_bit3=INPUT_PORT*3;
sbit IP_bitd=INPUT_PORT"4;
sbit IP_bit5=INPUT_PORT*S;
sbit IP_bit6=INPUT_PORT*6;
sbit IP_bit7=INPUT_PORT"7;

void main(void)
{
OUTPUT PORT = OxfF:
INPUT PORT = Oxff;
while(TRUE)
{

iflOP_bit0||OP_bit1==0)



P

{
OP_bit0 = 0;

if(OP_bit2&&OP_bit3==0)
{

OP_bitl =0;

}



MInaaeIn 3
Timer/Counter

#include<reg51.h>

sbit P2_0=P2"0;
sbit P2_1=P2"1;
sbit P2_2=P22;
sbit P2_3=P2"3;
sbit P2_4=P24;
sbit P2_5=P2"5;
sbit P2_6=P2"6;

sbit P2_7=P2/7;

void Wait_second(unsigned int sec){

unsigned int i,j;

for (i=0;i<=sec;i++){
for(j=0;j<=20;j++){

THO0=0x4B;

TLO=0xFE;

TF0=0;

TRO=1;
while(TF0==0);
TRO=0;

void main (void){
while(1)
{



P2 0=P2 0;

Wait_second(8);

P2 1=-P2 1;

Wait_second(8);

P2 2=-P2 2;

Wait_second(8);

P2 3=-P2 3;

Wait_second(8);

P2 4=-P2 4;

Wait_second(8);

P2 5=-P2 5;

Wait_second(8);

P2_6=P2_6;
Wait_second(8);

P2 7=~P2 7,

Wait_second(8);
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NMInaaesa1nlsunsy Visual Basic

Public Class from1
Private Declare Sub Out Lib "inpout32.dell" Alias "Out32" (ByVal PortAddress As Integer,
ByVal Value As Integer)

Public pwrite As Integer

Private Sub Button4_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnD4.Click
Out(pwrite, &H10)
End Sub

Private Sub froml Load(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles MyBase.Load
pwrite = &H378
End Sub

Private Sub btnD1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnD1.Click
Out(pwrite, &H2)
End Sub

Private Sub btnD2_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnD2.Click
Out(pwrite, &H4)
End Sub

Private Sub btnD3 Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnD3.Click
Out(pwrite, &HS8)
End Sub



Private Sub btnD5_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnD5.Click
Out(pwrite, &H20)
End Sub

Private Sub btnD6_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnD6.Click
Out(pwrite, &H40)
End Sub

Private Sub btnD7_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnD7.Click
Out(pwrite, &H80)
End Sub
End Class
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Private Sub Commandl Click()
Timer!.Enabled = True
Timer2.Enabled = False
Timer3.Enabled = False
Timer4.Enabled = False
Timer5.Enabled = False
Timer6.Enabled = False
Timer7.Enabled = False
Shape3.BackColor = &HFF&
Shape4.BackColor = &H80000005
Shape5.BackColor = &H80000005
Shape6.BackColor = &H80000005
Shape7.BackColor = &H80000005
Shape8.BackColor = &H80000005
Shape10.BackColor = &H80000005
End Sub

Private Sub Command2_Click()
Timerl.Enabled = False
Timer2.Enabled = True
Timer3.Enabled = False
Timer4.Enabled = False
Timer5.Enabled = False
Timer6.Enabled = False
Timer7.Enabled = False
Shape3.BackColor = &H80000005
Shape4.BackColor = &HFF&
Shape5.BackColor = &H80000005
Shape6.BackColor = &H80000005
Shape7.BackColor = &H80000005
Shape8.BackColor = &H80000005
Shape10.BackColor = &H80000005
End Sub

Private Sub Command3_Click()
Timerl.Enabled = False
Timer2.Enabled = False
Timer3.Enabled = True
Timer4.Enabled = False
Timer5.Enabled = False
Timer6.Enabled = False
Timer7.Enabled = False
Shape3.BackColor = &H80000005
Shape4.BackColor = &H80000005
Shape5.BackColor = &HFF&
Shape6.BackColor = &H80000005



Shape7.BackColor = &H80000005
Shape8.BackColor = &H80000005
Shape10.BackColor = &H80000005
End Sub

Private Sub Command4_Click()
Timerl.Enabled = False
Timer2.Enabled = False
Timer3.Enabled = False
Timer4.Enabled = True
Timer5.Enabled = False
Timer6.Enabled = False
Timer7.Enabled = False
Shape3.BackColor = &H80000005
Shape4.BackColor = &H80000005
ShapeS.BackColor = &H80000005
Shape6.BackColor = &HFF&
Shape7.BackColor = &H80000005
Shape8.BackColor = &H80000005
Shape10.BackColor = &H80000005
End Sub

Private Sub CommandS_Click()
Timerl.Enabled = False
Timer2.Enabled = False
Timer3.Enabled = False

Timer4 .Enabled = False
Timer5.Enabled = True
Timer6.Enabled = False
Timer7.Enabled = False
Shape3.BackColor = &H80000005
Shape4.BackColor = &H80000005
ShapeS.BackColor = &H80000005
Shape6.BackColor = &H80000005
Shape7.BackColor = &4HFF&
Shape8.BackColor = &H80000005
Shape10.BackColor = &H80000005
End Sub

Private Sub Command6_Click()
Timerl .Enabled = False
Timer2.Enabled = False
Timer3.Enabled = False
Timer4.Enabled = False
Timer5.Enabled = False
Timer6.Enabled = True
Timer7.Enabled = False
Shape3.BackColor = &H80000005
Shape4.BackColor = &H80000005
Shape5.BackColor = &H80000005



Shape6.BackColor = &H80000005
Shape7.BackColor = &H80000005
Shape8.BackColor = &HFF&
Shape10.BackColor = &H80000005
End Sub

Private Sub Command7 Click()
Timer1.Enabled = False
Timer2.Enabled = False
Timer3.Enabled = False
Timer4.Enabled = False
Timer5.Enabled = False
Timer6.Enabled = False
Timer7.Enabled = True
Shape3.BackColor = &H80000005
Shape4.BackColor = &H80000005
ShapeS.BackColor = &H80000005
Shape6.BackColor = &H80000005
Shape7.BackColor = &H80000005
Shape8.BackColor = &H80000005
Shape10.BackColor = &HFF&
End Sub

Private Sub Timerl Timer()

If Form1.Shape9.Top < 9000 Then
Form1.Shape9.Top = Form1.Shape9.Top + 10

End If

End Sub

Private Sub Timer2_Timer()

If Form1.Shape9.Top < 7680 Then
Form1.Shape9.Top = Form1.Shape9.Top + 10

End If

If Form1.Shape9.Top > 7680 Then
Form1.Shape9.Top = Form1.Shape9.Top - 10

End If

End Sub

Private Sub Timer3_Timer()

If Form1.Shape9.Top < 6360 Then
Form1.Shape9.Top = Form1.Shape9.Top + 10

End If

If Form1.Shape9.Top > 6360 Then
Form1.Shape9.Top = Form1.Shape9.Top - 10

End If

End Sub

Private Sub Timer4_Timer()
If Form1.Shape9.Top < 5040 Then
Form1.Shape9.Top = Form1.Shape9.Top + 10



End If

If Form1.Shape9.Top > 5040 Then
Form1.Shape9.Top = Form1.Shape9.Top - 10

End If

End Sub

Private Sub Timer5 Timer()

If Form1.Shape9.Top <3720 Then
Form1.Shape9.Top = Form1.Shape9.Top + 10

End If

If Form1.Shape9.Top > 3720 Then
Form1.Shape9.Top = Form1.Shape9.Top - 10

End If

End Sub

Private Sub Timer6_Timer()

If Form1.Shape9.Top <2400 Then
Form1.Shape9.Top = Form1.Shape9.Top + 10

End If

If Form1.Shape9.Top > 2400 Then
Form1.Shape9.Top = Form1.Shape9.Top - 10

End If

End Sub

Private Sub Timer7_ Timer()

If Form1.Shape9.Top > 1080 Then
Form1.Shape9.Top = Form1.Shape9.Top - 10

End If

End Sub
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HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

® 500-mA Rated Collector Current D OR N PACKAGE
{Single Output) (TOP VIEW)

® High-Voltage Qutputs ... 50 V ",
* Out i el 7 wflic
put Clamp Diodes . E . e ]"c
® nputs Compatible With Various Types of ;E i ; 14 ];c
Logic afls  1sflac
* Relay Driver Applications ells w2l
* Designed to Be Interchangeable With sefle nfec
Sprague ULN2001A Series ef]r  wflrc
- ells  oficom
description

The LLH2021A LLN20024, LLN2I034, and ULM22044 are nonolithic b gh-voltage, high-current Darl ngton
franeistor amrays. Each consists of seven npn Darington pairs that feature hgh-votage outputs with
con'mon-cathode clamp diodes for switching nductive lpads. The collector-cument rating of a single Darlngton
aair & S00 w4, The Darington pa rs may be parallzled for higher current capability. App ications include relay
drivers. han'mer drivers. lamo drivers. d splay drivers (LED and gas discharge), ine dnivers, and log ¢ buffers.
For 10C- (otherwise ntarchangeable) versions, see the SNTS4£5 through Sh75488.

The LLN2DD1L 15 a genera-purocse array and can be usad wth TTL. P-MCS, CMOS. and other MOS
technologies The LLN2J024 s specifically desigred for use with 14- to 25-v P-MOS devices Each input of
this device has a zener diode and rasistor in ser.es to control the ‘naut cument to a safe Imit. The ULN20034
has a 2.7-kf) series base resistor for each Darl ngton pair for operation directly with TTL or €.+ CMOS devices.
The ULK 20024 has a 12 5-hflsenes base resistorto aliow its oa2rat on d rectiy from CMOS or P-MOS devices
that use supaly voltages of B1c 15 v Tharequired input current ofthe ULNZ0044 15 below that ofthe ULN22034,
and the regurred voltage 15 ess than that required by the LLNZI024,

logic symbolt logic diagram
3 3
CLAMP |—— COM 1 = CoM
- C 18 — 1C

18 p_ob——1c b
2 SN 2 15
L 14 B — 2

3B 2 -"'—E‘- ic
AB 2 c R LD( kT
38 — P— 5
1) :‘-—m C @ 4 "
L S
5
1This syzol s m accordance with ANGLIZEE Sid 3°-1984 38 —D( x
and I2C =.cheation 817-12
6
) &
7
B c

PRODUCTICN DATA iviorestien s cumest &5 of pdication dsm.
ProdKc CUoum to spaciicatices por tho teens of Temes It

::::. :I;I';" r.:um procassiiy does ol necessar iy ek e m Q
INSTRUMENTS

SOST OFSITE BOX 385205 @ DALLAS, TEXAS 73266 31

Cozyriznt € 1363, Texse 1Btrares Incarsorated
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schematics (each Darlington pair)

COM CoM
Qutput C Output C
Input B Input 8
E
E
I8 e
ULN2001A ULN2002A
COM
Rg
- Output €
Input B
ULN2003A: Rg=2.7 k2 Koty C3a
ULN2004A: Rg = 10.5 kQ T2k:  3k0 E

{*

y o7

{

u LN2003.‘.\.. ULN2004A
Afl -zsisto~ values smowm are "o al,

absolute maximum ratings at 25C free-air temperature (unless otherwise noted)

Coliector-emttervoltage .. ...... .. ... ...... P~ | A4
Input voltage. Visee Note 1) .. .. e e e e .30
Feak col ector current {see Figures 12 and 15) . .... ... .. .. ... .. ....... .. .. .. ... S00maA
Output clamp current, o .. .. oo ool Lol oo Ll P | B
Total emitterterminal CUment ... .. ... L L e L —-a 0 A
Continuous total aowerdissipaton .. ... .. ... ... ... ... See Dissipaton Rating Table
Oneratng free-air temperaturerange .. .. .. ... . .. L .. oo ol . -20"C to 85°C
Storage temperature range . .... e e e e e e ~BE5°C to 150°C
Lead tenrperawre 1.5 mne (1116 inchifrom casefor10seconds ....... ... ... .. ... ... .. 260°C

—

CTZ 1 Allvchage values 37e wit> respec: 10 the em ttersubstrate senminal . .nless otherwise neted

DISSIPATION RATING TABLE
PACKAGE Ta=25C DERATING FACT.OR Ta=85C
POWERRATING ABOVETa=25C POWER RATING
D 850 MWy TEmWNC 424 Wy
M *150 i §2mwWeg 508 WY

TEXAS ‘b
INSTRUMENTS
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electrical characteristics, Ta = 25°C {unless otherwise noted)

PARAMETER TEST 1 test conomIONS uLhaodia JLNaR2A uNIT
FIGURE MIN ¢ TYP MAX| MIN TYP MAX
Yion: Cr-gate input volage 5 VWoz =2V g =3lma 13 v
[=250pA,  lo=100mA to 0o 1
ViEisat, e 8 [i=s60ph  Ic=2ecma T 1 18] ¥
|=500us, lg=3EImA SR 12 1§
VE Clarrp fonvarc vollage 5 If = 350 ma ° 7 2 17 2 U
,  |Eez=sv 1=o 50 &2
oEN, Collectes £ .i0F cument yaz=mpy, }1 =0 108 120) wA
2 |TaETT b=y 530
Toftt  Ofistoe mput cwent 3 TES e sl BT g 24 u
| nput c.frent 4 V=W 0.22 128] ma
R Clarrp reverse curren: 7 Vs TA=TRC 108 100) wd
hrE ‘::r:;f:f’r‘;’f;d curee: 8 |woz=iv ic=ameal cam
B Clarrp reverse curren: ¥ V=XV 50 8] uA
G nput capac jance f=1MHz 15 2 6 28] oF
electrical characteristics, Ty = 25°C (unless otherwise noted)
TEST ULN2003A ULN2004A
PARAMETER FIGURE TEST CONDITIONS UNIT
MIN TYP MAX] MIN TYP MAX
2= "25mA 5
iz = HimA oL 5
Io= 280 mA a7
Viion, O--state mput waltage & VeE=2V = TEmA = v
lo=Noma 3
o = 320 mA §
}=260uA, Io="20mA {9 K 'FEE
VIEisall e v s [i=380pa  ic=200mA T 1 1s3] v
12500 A, 1-=2E0mA 2 "B 12 16
, free==v n=e 56 &5
CEX Collecter 2si0T curen: veg=%v i ¢ 100 100 wh
[ LA UEEE 530
VE Clarrp fonwarc voltage & F =380 mA ‘v 2 17 2 v
Toff Off-stane mput current 3 %EE ;;:‘C v, lo=ips, &0 85 50 a5 yA
V=355 083 -
| nput cJrrent 4 Vo=EV 038 Q&) ma
V=12 1 145
‘R Clamp reverse current 7 Ve oot x 20 pA
Vg=Ily  Tg=70C 100 100
G nput capac iance V=0 f=1%-2 15 2 & o oF

TExAs ‘b
INSTRUMENTS

POST OFF C2 BOXEE5303 @ DAL AR TEXAS 7823t 33
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switching characteristics, Ta = 25°C

Ve digh-gvel outsut voltage ater swicting

PARAMETER TEST CORDITIONS MIN  TYP MAX| UNIT
PLH :ropaga:ron dezy:v.me, love-10-hg=- eve ouksat See Frgure @ 3T 1 [
PH.  “ropagauon de aytime, high-to-low- eve outcat L25 1 ']
V5=50%, Ip-300ms SeeFgure il fVe-20 My

PARAMETER MEASUREMENT INFORMATION

Open  vee

ICEX
—
Open

Figure 1. lcgx Test Circuit

Figure 3. ljoff) Test Circuit

Open

Ic
hee =7

L r

u‘t(—f | l

] "f ‘\
Ve T T I

Vi

NZTZ. s faed for measur ~g YoEggt; vaniabie fe- measu-~phop

Figure 5. heg, Vogsay Test Circuit
VR

"

Cpen

Figure 7. ig Test Circuit

Open  yee
ICEX
—

Figure 2. logx Test Circuit

Open

Open

Figure 4. l; Test Circuit

Open

Tas

INSTRUMENTS
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Figure 8. Vg Test Circuit
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PARAMETER MEASUREMENT INFORMATION

Input _/’/.wv: 0% 5’<

e tppL letpin -»f
i |
Cutput l_\ 4 0%
YOLTAGE WAVEFORMS

Figure 9. Propagation Delay Time Waveforms

vs

Inout i 2mH
ULN2001A only 1N2064 f
2.7k
_MVV\'_—] 2000
Pulse
Generator —_————d] Output
isee Note A) ULN2002A
ULN2003A I CL=15pF
ULN2004A L {see Mote B}
TEST CIRCUIT
~— e =z10ns
| S — S le
1% ! i{see Note C}
1.5vk!
1 10%
—_—n ov
VoH
Qutput \
———————— VoL
VOLTAGE WAVEFORMS

NZTZ8 A The pulse ge~sraic- has the follcwing charaatanstics. =R = 12.5kHz, 22 =50 2
B Ci inc.des probe and g capacsance
C. Foresing ths U_N2CT" & ans tre LLMZI034, Viq = 2V, for the JLW20024 V¥ g = 13+ “or the ULN20C2A

V=2V
Figure 10, Latch-Up Test Circuit and Voltage Waveforms

TExAs Q
INSTRUMENTS
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ViEsat” Collectar Emitter Saturstion Voltage - v

TYPICAL CHARACTERISTICS
COLLECTOR-EMITTER COLLECTOR-EMITTER
SATURATION VOLTAGE SATURATION VOLTAGE
vs 2'4-1
COLLECTOR CURRENT TOTAL COLLECTOR CURRENT
{ONE DARLINGTOM| {TWD DARLINGTONS PARALLELED)
25 25
[ = 1] ||
Ta=25C v Ta=25°C i
i = 2500A
2 2 t 7
i = 25D pA g =350 A
A 1) = 350 pA E >/
15 o =300 uA | — I 45 =
¥z 5 " Y
/ g / = 5
el NIIPEZSs
- =g
0.5 3 s
.
3
o]
>

g
0 100 200 300 400 S0C SO0 700 800
ic ~ Collector Current— mA

Figure 11

i - Collectar Current —mA

500
450
400
350
300
250
200

0
0 100 200 300 400 3500 600 70O 800
ICtoy) - Total Collector Current - mA

Figure 12

COLLECTOR CURRENT
vs
INPUT CURRENT

Ta=25C sl
1 /] ’//

/]
/ 1/ vs=29

25 50 75 100 125 150 175 200
Iy = input Current - uA

Figure 13

TEXAS ‘b
INSTRUMENTS
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(%]

Ic— Maximum Cotlector Current — mA

THERMAL INFORMATION
D PACKAGE N PACKAGE
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
vs vs
DUTY CYCLE DUTY CYCLE
600 600
500 < 500 y
E
\ . \ Newvsz || n=i
= E N=3
AN N=1 g am
400 \ \ \ ] hll =4 5 \ \ \ N' s
\ ¢ N=3 \ g \ \
300 ANANAN, ™ T oan| - AL AN A= R
X . W Y = @ =5 I—"9 ~ ~ ot
ANNRNE 3 RN
200| No7 A—ob S E o0y S -
= — -~ g s——y
N=35 ] T~ = \\\s.\m._-
— K ]
I [ \"""—-—-1 = ——T—
100 [~ Tp =70°C == su 100 | T4 =85C
N = Number of Cutouts - N = Number of Qutputs
 Conducting Simukaneously 0 | Co_nduc.tmg S.mu[tane?usly_
0
0 10 20 30 40 30 60 70 B0 30 100 ¢ 10 20 3¢ 40 50 6 7O B8C 8¢ 100
Cuty Cycle - % Duty Cycle - %
Figure 14 Figure 15

TEXASQ
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APPLICATION INFORMATION

Vss ULN2002A v vee ULN2003A v

= A

RGN

> 15
——Dc 1 14
* ' 13

—gT—»

1

—

bt A S

Figure 16, P-MOS to Load Figure 17. TTL to Load
ULN2004A v ULN20A3A
= L 2
—Dbiﬂ_‘ 15 —{ > * * 15

BSa

BECEn:

—{>o 10
Ly

12

_.D(\,
—-Dg; 1
10 . -l
_—'_} ' 9 ! -
TIL

- = = Output =

Figure 18. Buffer for Higher Current Loads Figure 19. Use of Pullup Resistors to
Increase Drive Current

TEXAS Q
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34 POST OFFCE SR EELLI 8 TALLAS TEXAS TE082



IMPORTANT NOTICE

Texas Instrumients [ Tiireserves the -ight tc make charges to its produsts or to d scent nue ary semicorducier
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Features
« Compatible with MCS®-51 Products
¢ 12K Bytes of In-System Programmable (1SP) Flash Program Memory
- SPf Serial Interface tor Program Downloading
~ Endurance: 10,000 Write/Erase Cycles
2K Bytes EEPROM Data Memory
- Endurance: 100,000 Write/Erase Cycles
64-byte User Signature Array
2.7V {o 5.5V Operating Range
Fully Static Operation: 0 Hz to 24 MHz
Three-level Program Memory Lock
256 x 8-bit Internal RAM
32 Programmable VO Lines
Three 16-bit Timer/Counters
Nine Interrupt Sources
Enhanced UART Serial Port with Framing Error Detection and Automatic
Address Recognition
Enhanced SP{ (Double Write/Read Buffered) Serial Interface
Low-power ldle and Power-down Modes
Interrupt Recovery from Power-down Mode
Programmable Watchdog Timer
Dual Data Pointer
Power-off Flag
Flexible ISP Programming (Byte and Page Modes)
~ Page Mode: 64 Bytes/Page for Code Memory, 32 Bytes/Page for Data Memory
Four-level Enhanced Interrupt Controller
Programmable and Fuseable x2 Clock Option
Internal Power-on Reset
42-pin POIP Package Option for Reduced EMC Emission
* Green (Pb/Halide-free) Packaging Option

1. Description

The AT89S8253 is a low-power. high-performance CMOS 8-bit microcontrolier with
12K bytes of In-System Programmable (ISP) Flash program memory and 2K bytes of
EEPROM data memory. The device is manufactured using Atmel's high-density non-
volatile memory technology and is compatible with the industry-standard MCS-51
instruction set and pinout. The on-chip downloadable Flash allows the program mem-
ory to be reprogrammed in-system through an SPI serial interface or by a
conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU
with downloadable Flash on a monolilhic chip, the Atmel AT8958253 is a powerful
microcontroller which provides a highly-tlexible and cost-etfective solution to many
embedded control applications.

I 7

8-bit
Microcontroller
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The AT8958253 provides the following standaid features: 12K bytes of In-System Programma-
ble Flash, 2K bytes of EEPROM, 256 bytes of RAM, 32 'O lines, programmable watchdog timer,
two data pointers, three 16-bit timericounters, a six-vector, four-level interrupt architecture, a full
duplex serial port. on-chip oscillator, and clock circuitry. In addition, the AT8958253 is designed
with static logic for operation down to zero frequency and supports two software selectable
power saving modes. The Idle Mode stops the CPU while allowing the RAM, timer‘counters,
setial port. and interrupt system to continue functioning. The Power-down mode saves the RAM
contents but freezes the oscillator, disabling all other chip functions until the next extemal inter-
rupt or hardware reset.

The onboard Flash/EEPROM is accessible through the SP1 serial interface. Holding RESET
active forces the SPI bus into a serial programming interface and allows the program memory to
be written to or read from, uniess one or more lock bits have been activated.

2. Pin Configurations

2.1  40P6 - 40-lead PDIP

T2Ptodi 40pVCC
MEXPI102  3opPOLIADD
piads  38hPo1iaDy
P1.304 37hPo.21AD2)
iSEP14ds  36pPo3iADs:
(MOShP15d6  35pPe4ADA
(MSOIP16r7  347P0.51AD3)
iSCKiP17ds  335PO6 iADk:
RSTd9  32pPo.71ADT:
PXDiP30g10 A GEAVPP
MDP3Ign 30 EALEm
JAiPazgi2  29pPSER
MATIIP330I3  2BpP27IAIS
1T0sP34g14 7[3P2.6 1AL
THPasgis  26pP2s M)
iWRiP3616  25pP241A12
RADIP3717  24nP23iALY
Xqal2die  23pP22iat0)
XTaligts  22bP2q A%
GHDO20  21pP20 At

3. Pin Description

31 VCC
Supply voltage (all packages except 42-PDIP).
32 GND
Ground (all packages except 42-PDIP: for 42-PDIP GND connects only the logic core and the
embedded program/data memories).
33 VDD
Supply voitage for the 42-PDIP which connects only the logic core and the embedded pro-
gram/data memories.
3.4 PWRVDD
Supply voltage for the 42-PDIP which connects only the 1O Pad Drivers.
The application board must connect both VDD and PWRVDD to the board supply voltage.
| 3
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3.5

3.6

3.7

38

4

PWRGND

Port 0

Port 1

Port 2

[ —

Ground for the 42-PDIP which connects only the /O Pad Drivers. PWRGND and GND are
weakly connected through the common silicon substrate, but not thiough any metal links. The
application board must connect both GND and PWRGND to the board ground.

Port 0 is an 8-bit open drain bi-directional 'O port. As an output port, each pin can sink six TTL
inputs. When 1s are written to pon 0 pins, the pins can be used as highimpedance inputs.

Port 0 can also be configured to be the multiplexed low-order address/data bus during accesses
to external program and data memory. In this mode. PO has intemal pull-ups.

Pont 0 also receives the code bytes during Flash programming and outputs the code bytes dur-
ing program verification. Exlernal puil-ups are requived during program verificatlon.

Port 1 is an 8-bit bi-directional I:O port with internal pull-ups. The Port 1 output buffers can
sink/source six TTL inputs. When 1s are written to Port 1 pins, they are pulled high by the weak
internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are externally being
pulled low wili source current (1,150 pA typical) because of the weak internal pull-ups.

Some Port 1 pins provide additional functions. P1.0 and P1.1 can be configured to be the
timericounter 2 extemal count input {P1.0/T2) and the timericounter 2 trigger input {P1.1/T2EX),
respectively.

Furthermore, P1.4. P1.5, P1.6, and P1.7 can be configured as the SPI slave port select. data
input/output and shift clock input/output pins as shown in the following table.

Port Pin Alternate Functions

P1.0 T2 {external count input to TimerCounter 2). clock-out

P11 T2EX {Timer:Counter 2 captureireload trigger and direction control)
P14 SS (Slave port select mputy

P15 MOS! (Master data outpul. slave data input pin for SPI channel)
P16 MISO (Master data input, slave data output pin for SPI channel)
P17 SCK (Master clock output, slave clock input pin for SP1 channel

Pont 1 also receives the low-order address bytes during Flash programming and verification,

Port 2 is an 8-bit bi-directional IO port with internal pull-ups. The Port 2 output buffers can
sink/source six TTL inputs. When 1s are written to Pon 2 pins, they are pulled high by the weak
internal pull-ups and can be used as inputs. As inputs, Port 2 pins that are externally being
puiled low will source current (,.150 pA typical) because of the weak internal pull-ups.

Pornt 2 emits the high-order address byte during fetches from external program memory and dur-
ing accesses to external data memory that use 16-bit addresses (MOVX @ DPTR). In this
application, Post 2 uses strong internal pull-ups when emitting 1s. During accesses (o external
data memory that use 8-bit addresses (MOVX @ RiI). Port 2 emits the contents of the P2
Special Function Register.

Port 2 also receives the high-order address bits and some control signals during Flash
programming and venfication.

AT89S58253 s —
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3.10 RST

3.11 ALE/PROG

Port 3 is an 8-bit bi-directionai IO port with internal pull-ups. The Port 3 output buffers can
sink/source six TTL inputs. When 1s are written to Port 3 pins, they are pulled high by the weak
internal puli-ups and can be used as inputs. As inputs, Port 3 pins that are externally being
pulled low will source current (L, 150 yA typical} because of the weak internal pull-ups.

Port 3 receives some control signals for Flash programming and vetification.

Pont 3 also serves the functions of various special features of the AT8958253, as shown in the
following table.

Port Pin Alternate Functions

P30 AXD tsenal input porty

P31 TXD iserial output port)

P3.2 INTO texternal interrupt 03"

P3.3 INTT (externat interrupt 13"

P34 TO itimer O external input)

P3.5 T1 (tmer 1 external input

P36 WR (external data memory write strobe)
P3.7 RD {external data memory read strobe)

Note: 1. Allpins in ports 1:and 2 and almost all pins n port 3 (the exceptions are P3.2 INTO and P3.3
INT 1} have their weak internal pull-ups disabled in the Power-down mode. Port pins P3.2
{INTO) and P3.3 (INTT) are active even in Power-down mode {to be able to sense an
interrupt request to exit the Power-down mode] and as such still have their weak internal
puli-ups turned on.

Reset input. A high on this pin for at least two machine cycles while the oscillator is running
resets the device.

Address Latch Enable. ALE/PROG is an output pulse for latching the low byte of the address {on
its falling edge) during accesses to extemal memory. This pin is also the program pulse input
{PROG) during Flash programming.

In normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency and may be
used for external timing or clocking purposes. Note, however. that one ALE pulse is skipped dur-
ing each access 1o external data memory.

If desired. ALE operation can be disabled by setting bit 0 of the AUXR SFR at jocation 8EH. With
the bit set, ALE is active only during a MOVX or MOVC instruction. Otherwise. the pin is weakly
puiled high. Setting the ALE-disable bit has no effect it the microcontroller is in external execu-
tion mode.

3.12 PSEN
Program Store Enable. PSEN is the read strobe 1o extemal program memory {active low).
When the AT8958253 is executing code from external program memory. PSEN is activated
twice each machine cycle, except that two PSEN activations are skipped during each access to
external data memory.

| m 5
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3.13 EANPP

External Access Enable. EA must be strapped to GND in order to enable the device to fetch
code from extemal program memory locations starting at 0000H up to FFFFH. Note, however,
that it Yock bit 1 is programmed. EA will be intemally laiched on reset,

EA should be strapped to Vg for intemal program executions. This pin also receives the 12-volt
programming enable voltage (Vpp) during Flash programming when 12-volt programming is
selected.

3.14 XTAL1

Input to the inverting osciltator amplifier and inpin to the intemal clock operating circuit.

3.15 XTAL2

Output from the inverting oscillator amplifier.

4. Block Diagram

PO - P37 P2y - P27
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High Density Mounting

LITE[.] EI Type Photocoupler

LTV-817 Series

Features Package Dimensions

» Current transfer ratio

(CTR : MIN. 50% at IrF=5mA, Vce=5V) o - o b
High input-output isolation voitage:

(Viso: 5,000Van)

Compact dual-in-line package

LTV-817 : 1-channel type

LTV-827 : 2-channel type

LTV-847 : 4-channel type

UL approved (No. E113898)

TUV approved (No. R9653630)

CSA approved (No. CA91533-1)

FIMKO approved {No. 202634)

NEMKO approved (No. P98101345)

DEMKO approved (No. 307857)

SEMKO approved (No. 9632157/01-03)

VDE approved (No. 094722)

Options available :
-Leads with 0.4"(10. 16mm)spacing (M Type)
-Leads bends for surface mounting(S Type)
-Tape and Reel of Type | for SMD(Add"-T A"Suffix)
-Tape and Reel of Type H for SMD{(Add"-TA1"Suffix)
-VDE 0884 approvals (Add®-V"Suffix)

-

-

»

.

DR R

Q-0

Applications

1. Computer terminals.
2. System appliances. measuring instruments. e
3. Registars. coplers. automatic vending machines.
4. Electric home appliances such as fan heaters, etc. i T
5. Signal ransmission between circuits of different { ‘

A0

+-
t

L

]

potentials and impedances.

Alnd 343 ~ 58



AN R, ABD IER

1] mfmﬂ"l

r "|" T Rent
LI =

LTVMT[J.[

H—
el |
ool
0]

Note:
1.Year date code.

2. 2-digit work week.

- .

Jazn!
(Lo

3. Factory code shall be marked (Z : Taiwan, Y : Thailand).
4. Rank shall be or shall not be marked.

5. All dimensions are in millimeters (inches).

6. Tolerance s 4 0.25mm (.0107) unless otherwise noted.
7. Specifications are subject to change without notice.

Ordering Information

™

SR
i Bl

1,337  dente
2458 Comoce

RILALIS, EmBe
1,02,18.18 Codlectas

Part Number Package Safety Standard Approval | APPicaton part
LTV-817 4-pin DIP - UL approved
LTV-817M 4.-pin {leads with 0.4" spacing) - TUV approved
LTV-8178 4-pin {load bends for surface mount) - CSA approved LTv817
LTV-817S-TA 4-pin (tape and ree! packaging of type ) - FIMKO approved
LTV-8173-TAt 4-pin (tape and reel packaging of typetl) | - ggﬁg appi Oﬂ
LTV-827 in DIP ‘ approv
LTV-827H @n {loads with 0.4" spacing) - DEMKO approved
LTV-827S 8-pin (lead bends for surfaee mou'm LTva27
LTV-B27S-TA 8-pin (tape arx roel pa of type
LTV-8278-TA1 8-pin ;tape and reel @kaglng of type Il)
LTV-847 16-pin D!
LTV-847M 1s-pln (lmd»s with 0.4° spacing)
LTV-84;§_ 1A 16-pin (lead bends for m mount) LTv-847
LTV-84 16-pin (tape and res] pa
LTV-847S-TA1 16—&12 (tagz and resl packaging of type 1;3
LTVB17-V 4-pin DIP - VDE approved
LTVBI7M-V 4-pin {leads with 0.4" spacing)
LTVB17S-V 4-pin {load bends for surface mount) LTV 817
LTVB17STA-V 4-pin (tape and reel packaging of type )
LTV8178TAIV | 4-pin (taps and reel packaging of type )
LTVB27-V 8-pin DIP
LTV827M4-V 8-pin (leads with 0.4" spacing)
LTV827S-V 8-pin {lead bends for surface mount) LTV827
LTVB27STA-V 8-pin (tape and res! packaging of type 1}
LTV827STAL-V 8-pin (tape and reel packaging of type 1)
LTVe47-v 16-pin DIP
LTVB4A7M-V 16-pln {leads with 0.4" spacing)
LTV8478-V 16-pin (tead md 9 f?r sxgg;:'g mount) LTVv-847
LTVB47STA-V 16-pin (tape and real pa of type ()
LTVBA7STAL-Y 16-pin {tape and ree! packaging of type i)




Absolute Maximum Ratings {Ta=25'C)
Parameter Symbol Rating Unit
Forvaard Current Ir 50 mA
nput Reverse Voltage VR ] v
Povser Dissipation P 70 mw
Colloctor-Emitter Voitage Vceo 35 v
Emittar-Collactar Voitage Veco [} v
Collector Current [ 50 mA
Collector Power Dissipation Pc 150 mW
Tatal Power Dissipation Py 200 mW
Operating Temperature Tope -30~+100 ©
Storage Temperature Tatg -55~+125 c
*1.lsolation Veitage Vise 5 KVrma
*2.Soldering Terparature Teol 260 C
*1. AC for 1 minuta, R.H. o 40 ~ 60%
- Isolation voltage shall be measured using the following mahod.
(1)Short batvseen anode and cathode on the primary sids and betwseen collector, emitter and base on the secondary side.
(2JThe isclation voltage taster with zero-cross circult shall bo used.
(3)Ths waveform of applied volitage shall be a sine vave.
*2. For 10 saconds.
Electrical/Optical Characteristics (Ta=25'C)
Parameter Symbol Bin. Typ. Max. Unit Conditions
Forward Voltage VE - 1.2 1.4 A IF=20mA
B Reverse Current ] = - 10 [ VR=4V
~ | Terminal Capacitance G - 30 250 pF | v=0,1=1KkHz
Callector Dark Current [{= 3] - = 100 nA Vee=20V
Collector-Emitter
£ | Beakdoun volage Bvem | - - vV [le=0imA
© | Breckioun Vosmao Bveco 6 - _ =10 u A
> -— 9‘
Current Transfer Ratio CTR 50 600 o F=5mA, Vee=5Y R
2 | Collector Current Ic 25 - 30 mA
=
CMS ! '*:Wl VeE@ay - 0.1 0.2 v | Ir20ma, le=1ma
Isolafion Resistance Rrso 5 x 10% 10" - 1 DC500V, 40~60% R.H.
S Floating Capaditance Ct - 0.6 1.0 pF V=0, f=1bHz
5 — _ Vea=bV, Ic=ZmA
g Cut-off Frequency fe 80 KHz Ru=100 0. -3dB
& Responso Time (Rise) tr - 4 18 s V=2V, Ics2mA
Response Time (Fall) tr ~ 3 18 ©s Ru=100
*cTR= {£ x 100%
8 Supplement
Rank Table of Current Transfer Ratio CTR
Model No, Rank Mark CTR(%)
LTV-817 L 50~100
LTV-817 A 80~160
LTV-817 B 130~260
LTV-817 C 200~400
LTV-817 D 300~600
LTV-817 LorAorBorCorD 50~a00

| Conditions 1

IF=SmA

Veg=5V Ta=257T

am



Typical ElectricaliOptical Characteristic Curves

{25°C Ambient Temperature Unless Otherwise Noted)
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vs. Amblent Temperature
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