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This project proposes to apply microcontroller technology and electronics for car park
system services for use in amount car control to insert be serve park a car in the car park. Though
have position with a car park as usual system by microcontrolier MCS-51,sensor system be used
for count the car for entrance-exit and the position with a park of car, 7-Segment ,signal lamp and

monitor be used for show result work and computer be used for database system. That system
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ABSTRACT

will be automatic to cause user have convenient in a park of car.
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insesnoununes  thdeyavesdaudausseudfidunlduimsuudaz Tu 13wz uy

o w
jn«l"ffﬂlluﬁ {Databasc System) Iﬂﬂ‘ﬂ"lﬂ'liBﬂﬂllﬁﬂ?\?ﬂﬂmxigﬁﬁﬂji?]ﬂl,ﬂ‘ﬁ'ﬁﬂigﬂ (320115850
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MININuYBIsEULInasIMItensosuaniuluoImIveasa
1.5.4 N15NARDY
U NasImsnauIsszuuiaassnsteasosudnisluamistonse  1Uvims
o ] ri = ot 9 9 o o
nagouMmsiieu Inesassmamdeunvadsaous lumattuidusns lueswmisseasosud
& 3 o 1 u‘: a L] 9 =) v & 1Yy 13 o
Wioiszuumsiauee o dusemdedugadomse hiomdounnsoswasmsiem
VDITTLU
1.5.5 msdugaudly
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Y "] = T o4 r A
nnduneunneaesh s widoRanaaniognunnissvesszunfingry e
a o b4 o 9/ o o o Y
huimaud lviegaSurlye sz vudaassmaseasasudmslummiseensovhouldede
gndesadielitszdninm
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2.1 binsnenInsaaad 1wos 8051

TuTasnoulnsamed luaszgn

UNN 2

MCS-51

NOUPHAZHANDS

d'.-ﬂl -
ANYHT 8 U

lszaaudae

& 3
lnsneulnsawesmeddn q  yn o wedaclaatilanssuiugimiiounu Wowal

1 a { ¥ (Y A o
vienihsanudnelutas nsueniuandisiu waanumauzanlunsd e

amdoamIdie q  udida 8051 gnerdiedios ivos | ndluilegiuldadiedieds mvos

& n’: r = T
I Saiidesiu gosian lulasneulnsamedluasqe 51 v Sudiheziinmiowes ues

=§ 1 A
o Bonifhy “8051* Sanoaela TnsnouTnsomedlunsyga 51 dawived 8032 uaz 8052

1 -] ﬂ‘i l:gI = o @t < Q‘ ; g Jﬂ‘
‘H"H’JEJ‘FI’}"I%J‘ﬂ"lﬂ'lﬂal‘l-l!."ﬂll‘llu!,l,ﬁ$ﬂj’}*ﬂi]‘j"l-!‘].]/‘ﬂ‘l]l’}ﬂ'mu"lﬂ 16 UARVUVUUIAIATTIND 2.1

a151eit 2.1 TulasnouTnsames lunszga MCS-51

e wieaunely $oulnwed/ | vuumy
wihearui Tsunsy | mbwaaudidoya nliaod Sumeifild
8052H 8K x SROM 256 x SROM 3 x 16 Bit 6
| 80510 4K x SROM 128 x SROM 2 x 16 Bit 5
8051 4K x SROM 256 x SROM 2 x 16 Bit 5
8032AH | 1% 128 x SROM 3 x 16 Bit 6
go3taH | ldl 128 x SROM 2x 16 Bit 5
8031 Tidd 128 x SROM 2 x 16 Bit 5
87511 4K x SEPROM 128 x SROM 2 x 16 Bit 5
80751H-12 | 4K x 8EpROM 128 x SROM 2 x 16 Bit 5

2.1.1 gruardAveslulnsneulniame insga MCS-51

1.
2.

Fosmsunasswld +5 Toad yain

Smiasariudi 1sunsa (Program memory) wiia 4 Alalusdmiuues 8051

uae 8031 dwiuwed 8052 Tmdsoanudide 8 Alalud




e ® N

fmbeausrdmiuiudoyn (Data Memory) wuta 128 lud dmiuiwes 8052
iR 256 Tud

fmihemmsidmiuiulsunsuuag doyauenninfusdivas 64 flalud
Hnaediandwed vum 16 Ta 2 9 (Emiuwed 8052 1 3 ga) Hamld 4
Tviua

SuBumofSURIe 6 unda s nAwed AmSuiued 8052 i Ui 8 uvds 6 nawed
finefadwiudedoyaeynsy (UART) 2 wofauu Full Duplex idonld 4 Tvun
$iddalun1vh AND, OR v38 Complement & Fauun 8 fin uae 16 1n

fvsooasmmesiniolu

2.1.2 nsardumehivedhilnsnouinsame insega MCS-51

o T 1 é 1 r dy
1wy 8051 ‘ﬂ&’ﬂizﬂﬂﬂﬁl?ﬂlﬂﬂ‘ﬁuﬂﬂ’lﬂ 9 1¥U AND, OR , NOT 9il@®asinimatin

a ol A o 1 v @ o o L 2 9
thyresnuuu MTHINNSHIIUAN 9 19U MITOBATREATNN, WNITTYGAUUIAM Hudu

Tnseadanieluves 8051 wilszneudediudos o Asgaii 2.1

ni'ro lri'n 16kROM | B0CS2 256 byte | 30C52 ‘ Timer 2 ROCS2 T2
B3ICI54 83C154 < Tl
% kKROM RAM Timer |
Interrupt  pg——TF2 —10
128 byte
Control l——TF1 4kROM | goCs1 80CS1 4 ~
. RAM
I—TT()
R
1
CPU :
3 _\‘\; TxD
0sC Buscontrot 4 ¥/P Ports _ |
Serial Port <
R
P1 P2 P3 P4

71 2.1 Tasaadrenmeluuss 8051
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2.1.3 Insaadraves 8051
3
Tassard19u04 8051 9ztlsznoutdae 3 daundn q Al
¥ ]
1. &y (Central Processing Unit) dauilagimihiiadndyguniuqumiaaseny
r A = 1 Qf i 1
drubu q Bend “asesAIuge” (Control Uniy  dognafiadhanmansaingy 1dud
q [+ o = 1 o [ a b 1 A r
Fognadmiunsfaseumiaruin uazgiasafudeyndmisdidoynsen  dedau
ar 9 1 ar 1 é ar
auquantadimazias diuaniguiassdiuduniloensnuguds meadedyg o
¥ 3 [
TINITAILFUINEBRYT sehnsadadyno lasnsesasdaanmdsiifintmuall
[ a9 J oo e o a J = o ] 9
wasdygrafcfuiunedsdudyauniniichafnnnsesesadiamed weld
AN 9 dawkamalszeufustegndes  ndRyialzneudisdnalizanann (Arithmetic
Logic Unit) fimshiitszaunaradeya mu mawan, ay, gu viomdeya udniwadng
= [ & .:is!
Autflumbeanuimdeanis
3 [ L Q A o
2. Wihen e (Memory)  5iVidmiuidoya dlumsiideyadmazeonan
* ] A -3 o * 1 -4 o
miwar Feifudedddumineaniennudt (Address) Tumaifoymdildiiuly
yianawd Gondr “msfoudeyns wazmsihdeyasennamianui Svndr “n3
¥
sndoya Tululnsaeulnsanes sos1 deyalundozdumistzlinna g da duiundas
Sumioamisanuiensoduanuidoyaiiaidsznde 00000000, B 11111111,
& - F-3 ¥ ] ) Y = 1 =
w30 00H 89 OFFH lumisandeviiisniuiiazdesiidayen 3 nqu Ap
-] 1 ﬁ: Ll 1 at r o J =
21 Ruvdfidesmstadesumbieanud dalululasaeuIninaed 8051 azil
nuenrui Tsunsy  wazmiserwihifeyafilnnagegariians 65536 fumia (64

b4
o ol

¥y
Alatue)  dululunsdeidumbvesmieanudniy szdnlfiduuaaadumis

-]

3t
voamisaruilugtiunveuavguaesyisnun 16 s (2' N 65536)

]
4 4

1 A e [ 1 o o v A
22 mayaﬂmuwmmﬂunwmﬂmmm‘lumtmmmmrm

ot { 1 o L] a A'l a 1 o 1
23 dygnauniuguilezds lldenitsna i iwoveniumibnanusiiAeins

sunieileudoya Tasnavsnensiamidadhnsadadgyanumuauuindidsiis nudh
navganei TdsunTy

3. gunsalBunanoziewina (aputiOueput Devicey thidulddedoyadmse
doynoonyinlulasaoulnsawes 8051 dlieannsorededuatniainielugilnsaltuwa /
ine 1ua Sune / e wiawsdauuuuty 23933y / §u13a1 0 (Timer / Counter 0) 7993

1911 / 904300 1 (Timer / Counter 1) ﬂﬂgﬁéﬂ’ﬁ’ﬁﬂqﬂi‘ﬂ



1l

d. @ o ] é G4 Qe
3.1 wosaunuviny duiidmiulfudedeyadududygrasiseadmiosanin
o

&l TnsneuTnsamasiued 8051 fvanua 4 weda lnsudaznesavzivdedoyald 8 da
woie PO, P1, P2 uay P3 wewedaldan Tdinnnd 1 g

3.2 2903410/301981 0 (Timer/Counter 0) 4a239931TL/ALINT 1 (Timer/Counter 1) ifu
nesfrsaiintuinowlnicvesdyauiide vinnieusnveslulasneu Tnsamed

o 2 o 7] = o o gy ¥

wed 8051 vie Swnuvesdgyopundmaieluvestulasaeu Insawediues 8051 Ala

FS 1
ausadsmisuduvesmsiuuaznssudntatiu 1d Taemily

o o 1 = ¥ ¢ o ' ¥

13 wodmeynsy FRgrsmarFoudeyanefasynsuiiu 8 fia udazveyase
pndsvamninluyTasnouTninmedwed 8051 Gudlhifinzineenuininy TxD wazlums
fudeyafeziudhnfiazSeman rxD wnx fniosimidiu 8 da wie WFHRye i ) I
aold ululnsnenTnsamediues 8051 swednldemldmmeumnhiiazadnunns

-] 1 o J
Al i%amans 9 une maimeial daudesteuTdsunsuiuuiaaugy

TI Sh444 44

e e Bl e o[

T
e 5 ||E

T a
N T " -
|| U] Do) [reon Jscon Tson Tvcon ) g 5oy

™o THO TH1

L rC ]
ALU SBUF IE r Inor Q

FSEN -"Tﬂ Tirsing
ALE ——ri

£A ]
"ST 4+

XTAL 4

*1.0-F17 Flory?

q1f#i 22 aoilaenssunigluses 8051



2.1.4 anilaegnssumeluves 8051

Mes-51 1maTuTadlunmseanuuy NMOS ua2 CMOS o5 8032 uae 8052 12l

o

ROM BASIC agawluuda SeazeandmiulilsunsumeiedouTdsunsudremuuudn

a o o d‘ é = 4 1
Tnssadunwludmiviwes 8051 dwamaslugilit 22 GaszeBuwdsdmsenouden o

moludlyTasnoulnsomesiwes 8051 uasdyguanmeluszdesongnsusnynen

wpe i Tasneu lnsames 805t

TulasnouTnsamofiues 8051 ussgagmeluitessamuuy DIP (Dual Inline

¥
Package) MU 40 w19ail

Veo (97 40)
Vss (U1 20)
Port 0 (11 32-39)

Port 1 (91 1-8)
Port 2 (41 21-28)

Port 3 (41 10-17)

gonutd +5v.
fuu1 GND
7} 8 i fle P0.0 - P0.7 % IATearS 14t Open-Drain Bi-Directional  1ng

[] k4
aangoidanld 2 mii Ao Address Bus uiag Data Bus Neunniiield
a o 9
aududunsieninald
i 8 9a Ao PLO - PL7 WaouiluBunmie vinanefaiia )

S8 1a Ao P20-pP27 Wouiluduyaweniyanesanalduds 5914
Hudrds Address ludges  WeRasafumiwanuinbuan
figte do 3o 37 Weudhuunmewiyewesaialil wasld

3 A Q’ -=‘ly
srlundhiviaua sl

3.0/ RXD (Serial Input Port) 145udayammeynsu
3.1/ TXD (Serial Output Port) Ideadoyauvueynsy
3.2/ INTO (External Interrupt 0) 195udganmudaimazannnousn

1weg 0
3.3/ INTI (External Interrupt 1) 19350 dgygnadaianizainmauon
o
wed 1
3.4/ TO (Counter 0 External Input) 191fudunaldaeestiy / funm
HAN 0
3.5/ T1 (Counter 1 External Input) 1¢fndunaldiaeessiy / funan
yafl 1
3.6/ WR (External Data Memory Write Strobe) wtaaugqumsilloudoia

POHU ANV IMBUBD



RST (11 9)

ALE (31 30)

PSEN (91 29)

EA (¥131)

XTALI (31 19)
XTAL2 (91 18)

13

3.7/ RD (External Data Memory Read Strobe) mmuqumsém%’ﬂgamﬂ
meanuiaeuan
Reset ¥ mduSiaasosmeludn  weSudumsvaudml Tums
= a3 ¥ =Y T o = =
Sadeatlouanin “1* wiueswise 2 wurtulwfa
Address Latch Enable iusndedygnlimousn dianiuqums Laich
A1 Address TUARATIINWOSA 0
a A L -] Q'f 1 o
Program Strobe Enable dudgaumes s idannmisnnus
I & a . - oA " v
siunsunisuen Wewil Active Dantndlu 07 seguldsunsuan
mieanuimisusn waedidlumesu Tdsunsumelu viile laisinag
Active
External Address v Mdmsudenitvvisiunnvuennud
[ ¥
TusunsunwlunTemibeanudimeuondn  Wovrll Active Haedn
W <om o lisunsunuilennu§ineusn
IHdeasadnniousn Tasdunahglreesveadaamey

TddenTadaniouen Tasninnoenglrsesoeadaamod

L

3 pF =
voe
|t_u_ XTaLl POy -:-i——-—
ol e
POS
13 MEx D P04 i
| IET]
o mpE—
50 pF P01 Jrim—
PUt i t—
9 .
- .
o Bk 254 sramm
—— i JINTL Pl e
] 1K T PLS e
Pl o
P13 et
)
Put
PLA [—
— ]
7 —] s |2 —
WH bl P35 P14 [—
i __E_. Paa P22 _5.._
To =] P34 vra [=—
INT] s} 3.3 FL3 [t
TNT{ smemiesed 3,7 Pz ==
1-,“,..._!.3_. PaL Ll _%_
XD ittt 73, onp PO f——
1

719 2.3 11614 ) W04 8051
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2.1.5 MIAN1SHHIBA 1N 1v8 3 8051
b4
nHwa U109 8051 utseaniiiu 2 e NS nuE s sl

2]

1. Wennui sy (Program Memory)  Suntissaruinladusidalu
plusuvesnwaiosdedoamsld sos1 s dlo sosi s mdoyafify 13y
niawnn i ldsunsulihmsoeasfaudiededyganivgudnu 4 awmshau
vowsasidoi  miwenwddituuusey ®om) uaef iddesdoutoyalundnz
sumisvaambsanudufiunwuaioses 8051 awdwumshofidesms  daufidly
miwanuhlsunsufife souaumaflalud fagufl 24

2. wheanuirfoya (Data Memory) Hhumiroamuiiiilditudoyaniedualsi
Reauluvasihidalssiasn isuns B umsdans garansos unazleudoyn
it Iﬂa‘ﬁugmuﬁawﬂwmmﬁﬁ’fﬂga*i']'m‘i‘lwﬂwmmi‘immmmmmﬁﬂ (Static Ram)
Fahudle hitinsde g fusza faz narin Iieyaisafiu I umienmiiiyy
el ﬁuﬁﬁﬁwmmﬁﬁaumm 8051 ansallifgegaluifiu 64 Alalud  Taouen
dszimeoonidy 2 dnwazaudumifidevesmizennh fo  missaawi Tlsunsy
a1wlu (Internal Dara Memory) fwtna 128 lud  Aedhuusuiiussynioludavedlos
tulaseouTnsawesios uazmiwanuifoyanivusn (Extemal Date Memory) fiuvin 64
Alalud  duilunsiledmizenruiusmndomududrilunees  Sddnvus@od

Aumstiledawsey (EPROM) unldflumingarusnivies

FFFH FFFH
External
Program
External 1000H Memory

Program OR

Memory OFFH Internal
Program
Memory

000OH 0000H

[] ¥ ]
11 24 nadamswuiiviseanuddoya
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2.1.6 ronmlumsinuvedlulnsneulnsamesd

uurdu lnfin (Machine Cycle) Ao soumaianmvesiid  umfitesfigaluns

1
G

2 -3 o ﬂ'l é [-] Qrf 1 o =} L)
didaladidenils Sufluddaidudonmnnides oo 2-3 uweFulwfa
I unydulefa sxssnoudrodgyaponnidm$ou 12 gn Taedgyganiiniu
¥
azgaiendt e (Phase)  dgygannidm 2wy saudwdh | aem (State) wzaziiulu

= (- - |
1 w3 ImAnd9dl 6 men

I - - AR 3OCF RLAD KXY GROCEE AGadre
¥

¥ ¥
n]lojo]lw]n]lwlowlfo]o]u]we]w]

| RLAD O, I wo BEAD KEXT OPCOME AGAI
i a0 READ MEXT i t
QPCXSiod, P .0 ALK }
______ I b ] A
______ 3 E E') i L ] ] M n ] - [ [} _————-
Adsol ATA I
DR MOV {4 -bytn, Lowyuiie) e
AOCTE EXTERNAL NEMORY 1

11 2.5 AanawesluTnsneuTnsnae e sos1

2.1.7 MISH1IHYB4 8051
; 2 o 4 4 A
dafloulWi@ss iy luTasasu Insamesives 8051 dalleesside  dellamiese:
o A o 9 o o e '3 L4
wansSanishemmelulylasreuInsmmesives 8051 Suannnnllsunsumvimes
] 1 a 1 1 [- - ar ¥ 9 dyd
s rmlanen NuHdmIu Msunsuas uwdunermesas 1 duneiiiivwia 16
) ] 1 1 o :.:t‘ ] { . £ 1 4 +
U mdwmdendasanudiignda 13 Program ADDR Register  @asiginumis
mienrmdeztlsingasuutia 16 Tanmeay 2 dflusmdumdviieanuiusavdaon
M3Tde adumdaiearnd ey 00000 niasanud ldsunsudmdunisdenid
Wluseunelunienteuen 8051 IdTaemstlouannzandnd i sos1 m1av1 EA (01 31)

- ¥ 1 = v = =3 k4
HIAopgnUMIaINIIawesaIugy  iileuannzaoin 0 Wi EA dumadenls
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seunely 8051 Taeiiaesnaumsaauguezadredognnludmounelyiddoyaiiiiu
Sdanniumidgridsmsumnisidunfufimmnony 2 doyaninssugndalulis
dumanineay 3 idenh dumetoyamelus udnilldu137i55mand IR Instruction
Register) Lﬁade"lﬂiﬁﬁmaﬂmmamzﬂwﬂuﬁ1mﬁ'aaﬂsﬁmzﬁ"aﬂmﬂumﬁﬁmu’dmﬁ'u 9
o'l Tunsdifideonseuniouen Taetlounedn 1 $hfivt EA exviliaeesiauezaiug
dadymelfioweda o uazweda 2 Medemdumiaimizenrduudunienuiony 2
penluTmizennuinenen mﬂf;:u112,'é1u%ﬂgaﬁxﬂuﬁ1§aﬂé’mﬁi’hmmqwa{m 0 'ais
unadeyamuluud i Bisiawed R fevesie ldimilousumsugwdidann
soumelu  nsienlugumdumicmbeanuilifombeanud udasmdoyai
Fusdsndudunlihitamed R Gonh “drvesmsmad® Fetch) Faede oz

woeanEINURAMITUGend1 “Execute Cycle”

2.1.8 Sametmhitiumy

33cms iy (Special Function Repister M50 SFR) WhiSsameidmiunts
AuqumhiuasmshauvesgUnisinonesaves 8051 wanua  Taedumisegluuion
uBALATT SOH — FFH 15 1ami3Samesmihiifimmenil aunsatldmensszyFoves
Fmaeniosumiseaunsafithive3ame i 14

dmfumsdndsiuminessSmafmhitmd o 1 wanadlunisszylay
A381909MiNEA4I 1nns9 (Direct addressing) wit vz ee WEumsusweniinii
Founuiveglad fuiddasdahitiuvesdnta

FSemes ez noudaeisamesde o &l

2.1.8.1 S3mme e ideyneynsu (Serial Data Buffer : SBUF) Sueauasaegi
99 H lufuivedismaeinihiifisumie SFR fvnn 8 T udeendiu 2 g A
Fawestmesdmivdsdoyaunziudoya Woinsfoudoymnisianes SBUF foyn
12'?1.;fﬂgQﬂf’fwiﬁ)'lﬂt'iqﬁﬂmaf?ﬁm%’uﬁﬁ@gﬂ wodevanenluTasneu InsamodAumaen
TxD  wiew P31 luns@ifdmsswdeynnnismmes SBUF  deynazgndeinglafis
imesdmivdedoyaiedseannintulasneu nsmasively dwmiumsiudoyaoynsu
PInmetenuszAmud M RxD vie P30 voslulasneuTnsawes MCS-51 wu

uWaa



dmnun:ru@pmgmisaauznmnmn:zm

2.1.8.2 Tdmmodlned (Timer Register) Wlulnsnoulnsames MCS-51 wed

8051 wl3Tenmoiaildiunmuuin 16 Ineg 2 Ao Timer 0 agiANMLY 8AH 1oz 8CH

Taovanoila TLO uaz THO mud iy $Smaesdndde Timer | aghdmmis 8BH i TLI

o a Sy A 1] 1
uoz 8DH Wy THI anldo Timer szdosdmuamahouhiioses TMOD #eogi

AM1Y 88H DU

2.1.8.3 33a1m03AIUAN (Control Register) 1y iy

$9mmed PCON (Power Control) Hludsenmesfinedaetumssvmua
sanmzsudsfeynuassasdomsoynsuuasfmuamsvine Ty Tnue
sgndandessureslninsnouInsames MCS-51
F9enps SCON (Serial Control) S Same i 1Flunsarugumsiam
voe13vsfeaseynsylulyTasaeu Insames Mcs-s1
Feewes TCON (Timer / Counter Control) HuFiman{il¥unsniugu
mshauees Inwesraians nieluly Tnsasu Insamed MCS-51
Fimeed TMOD (Timer / Counter Mode) hissemesnlddmunTnua
= | ar o I 4 o L4 o
HIDANYHEMINIIUe Inwes / wweimelululssaoulnsaaes
MCS-51
=19 o s a‘r.{ ] = o ar o
F9mad 1E (Interrupt Enable) 1143 Smaninaounussdon1sownss sid
Frfudunudaniellumsdmuadnuazusansaouaunns
dumossald
e 4 . . ol ey o= T = oar | o
FUNROT IP (Interrupt Priority) HUSImansNaovuauadan1sdumesT1la
dmivdmusdiduanudifgusinsaeuaussronoweesSUd

Tafgaouauswonmmiadumss A ludnumuz lnneuniands

62419
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Byte
address Bit address

FF
m| P || lr]lm]rlmnlm]|s

Do | E7 J k6 | ks | E4 | B3 { E2 [ Ei | E0 facc

BO | Ips [oafos [pa] - T oo |esw

a8 - | - | - isc|Be]{Bafme[Ba]re

Ao | 87 | B6 | Bs [ ma B3] B2 ol e

Not bit addressable iE
oF [ ok [ oD Joc [ o8 Joa [ oo Jos | 2

g £

90 | 97 {96 [ os | 94 | o3 [ 92 [ o1 | o0 | snur

8D Not bit addressabl TH}
ac Not bit addressable THO
3B Not bit addressable TLI
8A Not bit addressable TLY
89 Not bit addressable TMOD
s8 | 8F | 8E [ 8D [ sc [ o ['8a [&s T 9o | Tcon
8?7 Not bit addressable PCON
3] Not bit addressable DPH
82 Nut blt addressable DPL
81 Mot bit addressable 5P

ge | 87 | 86 | 85 [ 8s [ &3 Te2 [ &1 [ s0 | po

[] ¥ 1 [
314 2.6 MsadssiunveSImaeivihiney

d 4

2.1.9 WaSADUWANAZID 1YINA
d o om = 4 Ay vo o ¥ & Y v
woin Ianumineds weauasavilaf 1d5umsdmualimens Teufhedoyaseni
) o ~ ¢§' 1o o

lulnsneulnsamesiugilnsalnieuen msfmuaissinnuesnisfndotivediuianems

3 A o 4 Qs ot -3 L
InavoudsyndoinsananlulasaeuTnsamefdlundn danfumnivideynnnmeousn
<4 = ' Y [ Qi ) 4 9 v ¥ =] +
WiTend “MIdune” (Inpup) uazdmiuluns@laseiudm misdsesndeynsenldFont
“M3LWNA” (Output)

2.1.9.1 Inssariamavinuvsane in 8051

vindnuae Inssadwanwdazinnelunefadianusues 8051 srfinnuadwnda

a e 1 . s R ¥ @ o & (=0T

andnyne InseadiafiBondy “Quasi-bidirectional port” udsnuness 0 Feliddrdumu
T ¥ ¥
wifigacw (Pull up) Fygr ineluminiu 2sssdszneuneTudlinddvWaeuou @
& o A ¥ L
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‘eatures

Compatible with MCS-51™ Products

4K Bytes ot In-System Reprogrammable Flash Memory
- Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-level Program Memory Lock

128 x 8-bit Internal RAM

32 Programmabile /O Lines

Two 16-bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low-power Idle and Power-down Modes

Jescription

he ATB9C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
ytes of Flash programmable and erasable read only memory (PEROM). The device
3 manufactured using Atmel’s high-density nonvolatile memory technology and is
ompatible with the industry-standard MCS-51 instruction set and pinout. The on-chip
lash allows the program memory to be reprogrammed in-system or by a conven-
onal nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash
n a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which provides
highly-flexible and cost-effective solution to many embedded control applications.

; : : POIP
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3lock Diagram
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e A T89C 51

‘he AT89C51 provides the following standard features: 4K
wies of Flash, 128 bytes of RAM, 32 I/O lines, two 16-bit
mer/counters, a five vector two-level interrupt architecture,
- full duplex serial port, on-chip oscillator and clock cir-
uitry. In addition, the ATB9C51 is designed with static logic
ar cperation down to zero frequency and supports two
oftware selectable power saving modes. The Idle Mode
‘tops the CPU while allowing the RAM, timer/counters,
«enial port and interrupt system to continue functioning. The
*ower-down Mode saves the RAM contents but freezes
ne oscillator disabling all other chip functions until the next
iardware reset.

in Description

'CC
wpply voltage.

iND
iround.

'ort 0

'ort 0 is an 8-bit open-drain bi-directional I/O port. As an
utput port, each pin can sink eight TTL inputs. When 1s
re written to port 0 pins, the pins can be used as high-
npedance inputs.

‘ort G may also be configured to be the multiplexed low-
rder address/data bus during accesses to external pro-
ram and data memory. In this mode PO has internal
dllups.

‘ort 0 also receives the code bytes during Flash program-
1ing, and outputs the code bytes during program
erification. External pullups are required during program
erification.

ort 1

'ort 1 is an 8-bit bi-directional I/Q port with internal pullups.
he Port 1 output buffers can sink/source four TTL inputs.
then 1s are written to Port 1 pins they are pulled high by
e intemal pullups and can be used as inputs. As inputs,
'ort 1 pins that are externally being pulled low will source
urrent (|, ) because of the internal pullups.

'ort 1 also receives the low-order address bytes during
lash programming and verification.

ort2

ort 2 is an 8-bit bi-directional I/O port with internal pullups.
he Port 2 output buffers can sink/source four TTL inputs.
Jhen 1s are written to Port 2 pins they are pulled high by
1e intemai pullups and can be used as inputs. As inputs,

Port 2 pins that are externally being pulled low will source
current {},, ) because of the intemal pullups.

Port 2 emits the high-order address byte during fetches
from external program memeory and during accesses to
external data mamory that use 16-bit addresses (MOVX @
DPTR). In this application, it uses strong internal pullups
when emitting 1s. During accesses to external data mem-
ory that use 8-bit addresses (MOVX @ R}, 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 verification.

Port 3

Port 3 is an 8-bit bi-directional 1/0 port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are extemally being pulled low will source
current (I, } because of the puilups.

Port 3 also serves the functions of various special features
of the AT89C51 as listed below:

Port Pin Alternate Functions

P3.0 RAXD (serial input port)

P3.1 TXD (serial cutput port)

P3.2 TNTO (external interrupt 0)

P33 iNTT (external intarrupt 1)

P34 TO {timer 0 external input)

P3.5 T1 (timer 1 external input)

P3.6 WH (external data memory write strobe)
P3.7 RD (external data memory read strobe)

Port 3 also receives some control signals for Flash pro-
gramming and verification.

RST

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

ALE/PROG

Address Latch Enable output pulse for fatching the low byte
of the address during accesses to external 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 tim-
ing or clocking purposes. Note, however, that one ALE

AIMEL 3
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ulse is skipped during each access to external Data
Aemory.

“desired, ALE operation can be disabled by setting bit 0 of
iFR location 8EH. With the bit set, ALE is active only dur-
1g a MOVX or MOVC instruction. Otherwise, the pin is
/eakly pulled high. Setting the ALE-disable bit has no
ffect if the microcontroller is in external execution mode.

ISEN

'rogram Store Enable is the read strobe to external pro-
fram memory.

Vhen the AT88C51 is executing code from external pro-
ram memory. PSEN is activated twice each machine
ycle, except that two PSEN activations are skipped during
ach access to external data memory.

ANPP

‘xternal Access Enable. EA must be strapped to GND in
rder to enable the device to fetch code from external pro-
ram memory locations starting at 0000H up to FFFFH.
lote, however, that if lock bit 1 is programmed, EA will be
temnally latched on reset.

‘A should be strapped to V¢ for internal program
xecutions.
his pin also receives the 12-volt programming enable volt-
ge (Vpp) during Flash programming, for parts that require
2-volt Vpp.

TAL1

put to the inverting oscillator ampilifier and input to the
iternal clock operating circuit,

TAL2
hitput from the inverting oscillator amplifier.

)scillator Characteristics

TAL1 and XTAL2 are the input and output, respectively,
f an inverting amplifier which can be configured for use as
n on-chip oscillator, as shown in Figure 1. Either a quartz
rystal or ceramic resonator may be used. To drive the
evice from an external clock source, XTAL2 should be laft

uncennected while XTAL1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the external
clock signal, since the input to the interal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and tow time specifications must be
observed.

Idle Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. The idle mode can be tarminated by any enabled
interrupt or by a hardwarse reset.

it should be noted that when idle is terminated by a hard
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algorithm takes contral. On-chip hardware
inhibits access to internal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when Idle is terminated by
reset, the instruction following the one that invokes Ildle
should not be one that writes to a port pin or to external
memory.

Figure 1. Oscillator Connections

c2
ﬁ,ﬁ}}.._._T———- XTALZ
[
C1
’___)l— e e ——] XTALA
e — - GND

Note: C1,C2 =30pF 10 pF for Crystals

= 40 pF = 10 pF for Ceramic Resonators

status of External Pins During Idle and Power-down Modes

Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
Idie Internal 1 1 Data Data Data Data
Idle External 1 1 Float Data Address Data
Power-down Internal 0 Data Data Data Data
Power-down External 0 Float Data Data Data

AT89C51 mmsse———————



MAX232, MAX2321
DUAL EIA-232 DRIVER/RECEIVER

SLLS047G - FEBRUARY 1880 - REVISED AUGUST 1998

® Oparates With Single 5-V Power Supply D, DW, OR N PACKAGE
® LinBiCMOS™ Process Technology (TOP VIEW)
® Two Drivers and Two Receivers o1+ ] * Vs 1Vee
8 +30-V Input Lavels Vee [l 2 15[] GND
® Low Supply Current. . . 8 mA Typical Ci-[]3 14[} T1OUT
® Meets or Exceeds TIA/EIA-232-F and ITU C2+[f4  13]IRIN
Recommendation V.28 Cz-[Is  12flriouT
® Designed to be Interchangeable With vs-ffe  nfiTiN
Maxim MAX232 T20UT ] 7 10 % T2IN
8 al| R20UT
® Applications RaIN 20U
TIA/EIA-232.F logi bolt
Battery-Powered Systems ogic symbo
Terminals Veo
Modems ,]( 1%
Computers ) Voo
® ESD Protection Exceeds 2000 V Per C1+———| C1+ 2y
MIL-STD-883, Method 3015 c1-2s—{c1-  2Vec-15V S+
® Package Options Include Plastic c2+ s cae -2Veg +15V ® vs.
Small-Outline (D, DW) Packages and c2- =2 ca
Standard Plastic (N) DIPs
e Tan 1 s ™ your
description ,
10 > >
The MAX232 device is a dual driver/receiver that T2IN T2ouT
includes a capacitive voltage generator to supply R1OUT 12— i 13 R1IN
ElA-232 voltage levels from a single 5-V supply.
Each receiver converts EIA-232 inputs to 5-V . v I le— R2in
TTL/CMOS levels. These receivers have a typical
threshold of 1.3V and a typical hysteresis of 0.5 V. X 15
and can accept +30-V inputs. Each driver GND

converts TTL/CMQOS input levels into EIA-232
levels. The driver, receiver, and voltage-generator
functions are available as cells in the Texas
nstruments LINASIC™ library.

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and (EG
Publication 617-12.

The MAX232 is characterized for operation from
0°C to 70°C. The MAX232l is characterized for
operation from ~40°C to 85°C.

AVAILABLE OPTIONS

PACKAGED DEVICES
SMALL SMALL
Ta OUTLINE OUTLINE P"“S(L'f DiP
(B) {DW)
0°C to 70°C MAX232D% MAX232DWE MAX232N
_40°C to B5°C MAX232IDT MAX232IDWE MAX232IN

¥ This device is avallable taped and reeled by adding an R te the part number (i.e., MAX232DR).

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheat.

LinASIC and LinBICMOS are trademarks of Texas Instruments incorporated.

{if TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 @ DALLAS, TEXAS 75285 1

PRODUCTION DATA information & ument a5 of ication date. Copyright 1998, Texas Instruments Incorporated

Products confomi b specifications per the terms of Texas Insiuments
warrarty. Producth s not ity include
test¥ing of all parsmeters.

L | i)



MAX232, MAX2321
DUAL EIA-232 DRIVER/RECEIVER

SLLS047G ~ FEBRUARY 1980 — REVISED AUGUST 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Input supply voltage range, Vo (see Note 1) ... . .. o -0.3VtoB vV
Positive output supply voltage range, Vg+ . ...t Vee-03Vio15V
Negative output supply voltage range, Vs _ . ... ... ... . . i -03Vto-15V
Input voltage range, Vi: DRver .......... . . .iiiei e e -03VitoVpoe+03V
RECBIVET L . 30V

Output voltage range, Vo: TIOUT, T20UT ...............oiiiiinneeen .. Vg.—03VioVg, +0.3V
RIOUT, R2Z0UT ... i, -03VioVpoe + 03V

Short-circuit duration: T1OUT, T20UT ... . e ] Unlimited
Package thermal impedance, 0 (see Note 2): Dpackage ..............oeeueeoenesnennn.. 113°C/w
DWpackage ...............0o i 105°C/wW

Npackage ....... ... ... ... .. 78°C/IW

Storage temperature range, Tatg oo e e -65°C to 150°C
Lead temperature 1,6 mm {1/16 inch) from case for 10seconds ..., 260°C

1 Stresses beyond those listed under “absolute maximum rat ngs" may cause parmanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions™ is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: Al voltage values are with respect to netwark ground terminal.

<. The package thermal impedance is calculated in accordance with JESD 51, except for through-hole packages, which use a trace length
of zero.

recommended operating conditions

MIN NOM MAX | UNIT
Supply veitage, Ve 4.5 5 5.5 \
High-level input voltage, Vip; {T1IN, T2IN) 2 v
Low-level input voltage, Vy_ (T1IN, T2IN) 0.8 V
Receiver input voltage, R1IN, RZIN +30 vV
MAX232 0 70
Operating fraea-air temperature, Ty AR 0 oe °C

".’) TEXAS
INSTRUMENTS

2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



electrical characteristics over recommended ran
temperature range {unless otherwise noted)

MAX232, MAX232I

DUAL E1A-232 DRIVER/RECEIVER

SLLS047G - FEBRUARY 1989 - REVISED AUGUST 1998

m

ges of supply voltage and operating free-air

PARAMETER TEST CONDITIONS MIN TYPT MAX| unIT
) T10UT, T20UT | R =3 kQto GND 5 7
Von  High-evet output voltage v
R10OUT,R20UT [loH =-1mA 35
VoL Lowrlevel output voltage? T10UT, T20UT | R =3 k2 to GND -7 -5 v
R10UT, R20UT |l = 3.2 mA 0.4
Vs pocener F",‘f‘g';:'gc""g nput R1IN, R2IN Veg =5V, Tp = 25°C 17 24| v
VT ifg:r'l‘::; ‘ﬁgg‘f'g”’"g input R1IN, R2IN Voo =5V, Tp = 25°C 08 12 v
Vhys  [nput hysteresis voltage R1IN, R2IN Voo =5V 0.2 0.5 1 v
i Recelver input resistance RHN, R2IN Vee =5, Ta =25°C 3 5 71 ki
o Qutput resistance TIOUT, T20UT [vge=Vg_=0, Vo=x2V 300 Q
los¥  Shert-circuit output cumrent TI10UT, T20UT [Vpe =55V Vo=0 10 mA
lig Shost-circuit input current T1IN, T2IN Vi=0 200 A
loc  Supply cumrent ¥ES ;5505' v, All outputs open, 8 10| maA

T All typical vatues are at Vo = 5V, Ta = 25°C.
1 The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic voltage

levels only.
§ Not mare than ane output should be shorted at a time.

switching characteristics, Voo =5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
'pLH(R) Receiver propagation delay time, low- to high-level output See Figure 1 500 ns
'PHL(R) Receiver propagation delay time, high- to low-level output See Figure 1 500 ns
. R = 3k to 7 ke,
SR Driver slew rate See Figure 2 30| Vs
SR(tr) Driver transition region slew rate See Figure 3 3 Vius

"@ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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Note the following datalls of the code protection feature on Microchip devices:
. Microchip products meet the specification contained in their particular Microchip Data Sheet.

*  Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normaf conditions.

«  There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods. 1o our knowl-
edge, require using the Microchlp products in a manner outside the operating specifications contained in Microchip's Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

*  Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guarantesing the praduct as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our

products.

information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
No representation or warranty is given and no liability is
assumed by Microchip Technology Incorporated with respect
fo the accuracy or use of such information, or infringament of
patents or other intellectual property rights arising from such
use or otherwise. Use of Microchip's products as critical com-
ponants in life support systems is not authorized except with
express written approval by Microchip. No licenses are con-
veyed, implicitly or otherwise, under any intellectual property
rights.

DNV Certiication, inc.
vsa

ANSI-RAB

aMs
*

ailiaisddy

DNV M8C
The Netherlands
Accredited by the RvA

©

DNV

I1SO 9001 / Q8-9000
REGISTERED FIRM

Trademarks

The Microchip name and lego, the Microchip logo, Keeloo,
MPLAB, PIC, PICmicro, PICSTART and PRO MATE are
registered trademarks of Micrachip Technology |ncorporated
in the U.S.A. and other counfries.

FilterLab, microlD), MXDEVY, MXLAB, PICMASTER, SEEVAL
and The Embedded Control Solutions Company are
registered trademarks of Microchip Technology |Incorporated
in the U.S.A

dsPIC, dsPICDEM.net, ECONOMONITOR, FanSense,
FlexROM, fuzzyLAB, In-Circuit Serial Programming, ICSP,
ICEPIC, microPort, Migratable Memory, MPASM, MPLIB,
MPLINK, MPSIM, PICC, PICDEM, PICDEM.net, rfPIC, Select
Mode and Total Endurance are trademarks of Microchip
Technology Incorporated in the 1).S.A. and other countries.

Seriallzed Quick Tum Programming (SQTP} is a service mark
of Microchip Technology incorporated in the U.S.A.

Ali other trademarks mentioned herein are property of their
respective companies.

© 2002, Microchip Technology Incorporated, Printed in the
U.S.A., All Rights Reserved.

0 Printed on recycled paper.

Microchip received Q8-8000 quality system
certification for its worldwide headquarters,
design end wafer fabrication facilities in
Chandler and Tempe, Ardzona in July 1999
and Mountain View, Californis in March 2002.
The Company's qualily system processes and
procadures ars QS5-9000 compliant for its
PiCrmicro® B-bif MCUSs, KEeLog? code hopping
davices, Serial EEPROMSs. microperipherals,
non-volatilfe memory and anafog products. In
addition, Microchip’s qualify system for the
design and manufacture of davelopment
systems is ISO 9001 certified.
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MicrocHie PIC16F627A/628A/648A

18-pin FLASH-Based 8-Bit CMOS Microcontrollers

High Performance RISC CPU:

.

-

Operating speeds from DC - 20 MHz

Interrupt capability

8-level deep hardware stack

Direct, Indirect and Relative Addressing modes
35 single word Instructions

- All instructions single cycle except branches

Special Microcontroller Features:

internal and external oscillator options

- Precision Internal 4 MHz oscillator factory
calibrated to 1%

- Low Power Internal 37 kHz oscillator

- External Oscillator support for crystals and
resonators.

Power saving SLEEP mode
Programmable weak pull-ups on PORTB
Multiplexed Master Clear/Input-pin

Watchdog Timer with independent oscillator for
reliable operation

Low voltage programming

In-Circuit Serial Programming™ (via two pins)
Programrnable code protection

Brown-out Reset

Power-on Reset

Power-up Timer and Oscillator Start-up Timer
Wide operating voltage range. (2.0 - 5.5V)
Industrial and extended temperature range
High Endurance FLASH/EEPROM Caell

- 100,000 write FLASH endurance

- 1,000,000 write EEPROM endurance

- 100 year data retention

Low Power Features:

+ Standby Current:
- 100 nA @ 2.0V, typical
+ Operating Current:
- 12 pA @ 32 kHz, 2.0V, typical
- 120 pA @ 1 MHz, 2.0V, typical
« Watchdog Timer Current
- 1 pA @ 2.0V, typical
« Timer1! oscillator current;
- 1.2 uA @ 32 kHz, 2.0V, typical
+ Dual Speed Internal Oscillator:

- Run-time selectable between 4 MHz and
37 kHz

- 4 ps wake-up from SLEEP, 3.0V, typical

Peripheral Features:

+ 186 /O pins with individual direction control

* High current sink/source for direct LED drive
+ Analog comparator module with:

Two analog comparators

Programmable on-chip voltage refsrence
(VREF) module

- Selectable internal or external reference
- Comparator outputs are extemally accessible

+ Timer0: 8-bit timer/counter with 8-bit
programmable prescaler

« Timer1: 18-bit timerfcounter with external crystal/
clock capability

» Timer2: 8-bit timer/counter with 8-bit period regis-
ter, prescaler and postscaler

« Capture, Compare, PWM module
- 18-bit Capture/Compare
- 10-bit PWM

« Addressable Universal Synchronous/Asynchro-
nous Receiver/Transmitter USART/SCI

]

:‘r:rgf":;‘ Data Memory CCP Timers
Device FLASH SRAN EEPROW vo (PWM) USART | Comparators aHE-blt
{words) (bytes) (bytes)
PIC16F627A 1024 224 128 16 1 Y 2 21
PIC16F628A 2048 224 128 16 1 Y 21
PIC16F&48A 4096 256 258 16 1 Y 2 21

@ 2002 Microchip Technology Inc.
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PIC16F627A/628A/648A

Pin Diagrams

POIP, 8OIC

RA2IAN2/VREF s |
RAJAN3/CMP 1 +——s]|
RAHTOCKICMP2 +—s] |
RASMCLRVPR ——’[
Vss —.[

RBO/INT +——sf]
RB1/RX/DT +—s
RB2TX/CK+—s |
RB3/CCP1 4—-[

1

© 8 N M B oW W

QO 7

VeraveZoNn 12849101d

18
17
16
15
14
13
12

10

| fe—s RAT/ANY

]-—. RAQ/AND

[Je— RATIOSCH/CLKIN

[ Je—= RAGIOSC2ICLKOUT
}— VoD

(Je— RE7T108I/PGD
Je——= RBET1OSOTICKIPGC
[ fe—RES

J+—s RBAPGM

ssopP § 28-Pin QFN
55 =
Z0 oé
X -
335 8[:
25 &3 Ec
— =3
2288 22 & 05§
188 EE 535 =3
332285880 FEIE
>rerex E<s 4<%
T m - 0
IIIIH“II 333 33
ReEzeeIoec
RASMCELRNVDD —»]] RAT/OSCH/CLKIN
PIC16F627 A/G2BA/GAEA NC || RAB/QSCZ/CLKOUT
Vg —a] Voo
- NG NC
Q-.—N:-:-qnn:zr-u:m,_ Vss 'I » VDD
NC {] -+—— RB7/T10SIIPGD
RBO/JINT w—n] +—= RB&/T1050/T1CKIPGC
Lo N gy
LaNERa a.
£332>°2338
é%%.. 5555 o 8
g¥o < a i
“:4;85 o $9s P
o8 ZEY 3
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FAIRCHILD
SEE MISONDLIC TR tar

CD406SUBC
Inverter Circuits

General Description

i The CD4063UB consists of six ivester circuwits and is man-
uractured using complementary MOS (CMOS) to achieve
wide Nower supply operating range, low power consump
ton, fvgh noise immunty, and symmetric controlled nse
and fallimes

This device is intended for all genesat purpose Inverter
Fophcatons wihere the specid characteristics of the
MM74C901, MMTAC 907, and CD4049A Hex inverter/B -
ers are not required. In those applications regunng larger
noize immunity the MM74C14 of MM 74C814 Hex Schmitt
Trgoer 15 suggested

October 1967
Revised January 1999

All inputs are protected from damage oue D staic dis-
charge by diode clamps to Vg and Ve

Features
W Wige supply voltage range. 30Vio 15y
W High naise immunity.  0.45 Vpp typ

W Low power TTL compatibility:  Fan out of 2 daving ?4L
or 1 driving 74L5

W Equivalent to MM 74C04

Ordering Code:

Order Number | Package Number Packaye Description

CD40BSLIBCM ME4A 14-Lead Small Qutkne [ntegrated Circuit (SOIC), JEDEC MS-120, 0.150" Marmow Bady
CD40ESUBCSEY MtaD 14-Lzad Small Qutine Package (SOF), EiA) TYPE i, & 3mm Wide

CDA0RIUBCK Nt4A 14-L2ad Plashe Dual-tn-Line Package (PDIP), JEDEC MS-001, 0 300" Wide

Dearvics ol 5o aves shie in Tapa and Real. Specify by sapending suffx “%" 10 the ordering coce

Connection Diagram
Pin Assignmaents for S0IKC and DIP

Van
I [+ 3 |2 11 in « I

o

o

Vss

Schematic Diagram

© 1999 Fairchitd Semiconductor Comparation DSD05975 prf

waww farchiidsemr com
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CD406SUBC

Absolute Maximum Ratingsnoe 1)

(Note 2)
DT Suppty Voitage {vpp) -05Vto+1B Vo
Input Voltage {vyy) 09V 1oVYpp +05 Ve
Storage Temnperature Range (Tg) -65°C to +150°C
Pawer Bissipation (Fp)

Oual-in-Line 700 mw

Smal Owline 500 mw
Lead Termperature {T, }

{Sadering. 10 seconds) 2BPC

DC Electrical Characteristics (ote 3)

Recommended Operating
Conditions otz 2)

OC Supphy Voltaae (Vo) 3V 10 15vpe
Input Voltage (viy ) v 10 Vo Voo
Cperating Temperature Range (T ) =-40°C to +85°C

Hote 1: “Absolde Maxmum Rabhgs' ars those values beyond which the
salety of the device cannol bs guanswiteed. They are not mesnt to mply
that the devices shouid ba cperated at these Hmits. The table of "Recom-
mended Operating Conditons” and Eledrical Chamderistios 1able provide
oondiions for adua device operalion

Nate 22 Vog =0V unless olhersise speciled

Symhod Paameter Canditions A bl il Units
M | Max | Min | Typ | Max | Mo | M
lap Quiescent Device Current Yoo = 9V, 10 1.0 74
Vig=Vop 07¥ss
Vgp =10V, 20 20 15
Vi =Vpp 0f Vs
Vpp = 15, 40 40 k]
Vin = Yop 01 Vss
Vo, LOWY Level Oulput Yoitage llal <1 p&
Wog = 5 0ns 0 | o0 0 | v
Vg = 1OV 005 0| &S 0os | v
Vpp = 15v 005 a | ans 005 | v
Wan HIGH Leveal Quiput Valtage llgl <1 pa
Ypp = BV 4.95 495 49 v
Vg = 10V 995 995 995 A
Vpp =15V 1435 14.95 14.95 v
Vi LOVY Level Input Vattage lgle 1 pa
Vpp = Y, Vg =45V 10 10 10 v
Wpp = 10V, Y= @ 20 20 a0 ¥
Vpp = 15Y, Vg = 13.5¢ 3.0 20 30 Y
Vin HIGH Leval fnput VoRage gl ¥ pA
Vpp = 5V, ¥ =06V 40 ag ip v
Vpp= 10V, Vg = 1V 20 80 3.9 v
Vgp = 15V, ¥y = 1.5V 120 120 12.0 N4
oL LOW Level Outpid Cument Vpp= SV, Vg =04v 042 044 | 138 03 ma
Note d) Vog = 104, V= 0 AV 13 11 §2128 09 A
Vpp= 15V, Vo= 1.5 16 30 t 88 24 ma
lon HIGH Level Oulput Curent Vop= W Vo =46V -052 -0.44 | -086 -536 ™A
(Mote 4) Vop = 10V, Vg = 9.5V -13 -t1 1225 -08 ma
Vog = 15V, ¥g = 13.5Y -36 -30 | -38 -24 A
T Input Current Vop= 159, V= ¥ ~030 0T | -030 10 | pA
Vop = 15V, Wy = 15v 0.30 w* | 03 10 | ph

Hate 3: Ve = IV unless othensse spacified.
Hote & 15 and 1o, are tadled one output ala me

www furchiidserns com




AC Electrical Characteristics voe 5
To = 25°C,€) = 50 pF R = 200 KQ, ¢, and s 20 s, tnless othenwise specified

Symhot Paramelor Conditions fin Twp Max Units

tap OF g Propagation Delay Time from Ypp= 5V 50 a0 ns
Input to Cudput Vop= 10¥ 0 1] ns

Vop=19¢ 25 50 ns

traL of brey Transkion Time Vop= 5Y 80 150 ns
Van= 1V 50 100 ns

Vgp= 15V 40 B0 ns

Con Average fnpud Capacilance Ary Qate 6 15 pF
Cpp Power Dissgpation Capacitance Ary Oate (Note B) 12 pF

ANG

I

Hote 5: AC Paramelers are guamiesd by OC comeisted tastng
Hote §: C, determines the ro toad AC power consumplion of any CMOS devios. For complete ssplaraton, see Family Charadterisiics application note—

Youy

) -0 4F

. AC Test Circuits and Switching Time Waveforms

www fat childseny com
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SN74LS08

Quad 2-Input AND Gate

Yoo

[14] [13] [r2] [w1] [io] [o] [e]

GND
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Ve Supply Voltage 4.7% 5.0 5.25 \'
Ta Opaerating Ambient 0 25 70 *C
Temperature Range
oy Output Current — High -0.4 mA
loL Output Current — Low 8.0 mA

4; Semiconductor Companents Industries, LLC, 1989
December, 1999 — Rev. 6

ON Ssmiconductor

formerty a Onysaan of Moo

http://onsemi.com

LOW
POWER
SCHOTTKY

PLASTIC
N SBUFFIX
CASE 646

.

1

SOIC
D SUFFIX

CASE 751A

ORDERING INFORMATION

Device Package Shipping
SN74LS08N 14 Pin DIP 2000 Units/Box
SN74L.808D 14 Pin 2500/ Tape & Reel

Publication Order Number;

SN74L508/D




SN74L508

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max unit Test Conditions
Guaranteed Input HIGH Voltage for
Vi Input HIGH Voltage 24 vV All inputs
0.8 Guaranteed input LOW Voltage for
ViL Input LOW Voltage v Al Inputs
Vik Input Clamp Diode Voltage -0.65 -1.5 v Voo = MIN, iy = —18 mA
27 35 v Vcc = MIN, iy = MAX, Vin = Vi
Von Output HIGH Voitage or Vi, per Truth Table
0.25 0.4 v oL = 4.0 mA Veo = Voe MIN,
VoL Output LOW Voitage ViN=VLorViy
0.35 a.5 v o = 8.0 mA per Truth Table
20 A Voo =MAX, V=27V
liH Input HIGH Current
0.1 mA Voo = MAX, V=70V
I Input LOW Current -0.4 mA Voo =MAX, ViN=04V
los Short Circuit Current (Note 1) -20 -100 mA Voo = MAX
Power Supply Current
Ice Total, Cutput HIGH 48 mA Voo = MAX
Total, Qutput LOW 8.8
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (T, = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tpen Turn—Off Deday, Input to Output 8.0 15 ns Voo =50V
tpHL Turn-On Delay, input to Cutput 10 20 ns CL=15pF

bttp:/fonsemi.com
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