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Dot matrix 7-Segment for show gasoline prices

Mr. Nipit Kaosamphan
Mr. Prathompong Viriyaudomchat
Advisor: Mr. Polpadung Padungkul

2™ semester, Education year 2006

Abstract

This report proposes a method for constructing a display to show gasoline prices. Gasoline
prices can be shown with dot matrix 7-segment. The price wanted show can receive from window in
program visual basic on computer. The gasoline price is transmitting from serial port on computer to
microcontroller. It compiles and control dot matrix 7-segment for show gasoline prices. The
transmission use wireless in radio frequency. Dot matrix 7-segment for show gasoline prices can
control with RF remote control whose transmission can use wire and wireless. This report can use as a

guide line for study, design and improve other work in the furture.
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15190 2.1 uatauduazms 1y

uauAWd Fouounimi a1yl
3-30kHz AINEAWIA sumhiszes 1na
(Very low frequency : VLF)
30 - 300 kHz amie zuini
(Low frequency : LF)
300 - 3,000 kHz Armmiuna FTUUINYG
(Medium frequency : MF)
3- 30 MHz A szuy Insiay
(High frequency : HF ) szuuInsfmn
szuudemsnsi@uide
30 - 300 MHz ANNAN szuvuwinmInsdimi VHF
(Very High frequency : VHF ) STUINY FM
IZUVATFRUNITIFIVINRO NN
szuuden1uesiisg
0.3-3 GHz Audged szuuuminminsini UHF
(Ultrahigh frequency : UHF) sz Insémindoui

suusMsAIUaendy

szundems LAN wiia13eny

3-30 GHz ANUDYIYIABY ssuudemslulasod
(Superhigh frequency : SHF) szundeesanimioy

STUBISAIMEINTUBIN

30 - 300 GHz anudigara A 215ATS

(Extremely high frequency : EHF) | 3210150 198nYa a3 01y

300 GHz -3 TH=z (0.1 -1 mm)

43 - 430 THz funs IR sTUuABmIMIaIa
(Infrared 7 — 0.7 um)

430 —750 THz WA D AU seuudemsmaer

(Visible light 0.7 — 0.4 um)

750 — 3,000 THz ueraoans1 12 lown szaudemsmanag

(Ultraviolet light 0.4 — 0.1 um)
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ATNAVNAINA 15U ANLEAGINIIGU HF ( VHF, UHF, ..) seamisounsnszasld
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. 4
lonozsphere } 187 szannsouninsz neraul1dnoun




12

4
jluvyvesmsiioms
samnsomivplhinmveamsdoms dnawplwunionatwsiin Wu wiwndnvoe
vaswmnanAwasauialfith 2 wwy Ao wwulimefuuuname fudsmpiuuves
dyanudezannsoutiald 2 wuu Ae miéammnuunngmﬁ’umséamnmuuaagm%’u
hinedhuslalunsdafygopainm » fygw dussrvfeaisiunnifiendy
uazFudInadeITy srdedlivedoarstu o seadems uournuivesesdeaiudns
1 14 o W L = 1 é ] ¥ e » ¥
vosszgouiuiulild  upzaurinvewnunmufivesvesdionsudazsesnrsiinamniely
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momalpluveimsiomsamimveinsdemsuiofmumvesedonsld
-3
3 151 o
L] A L4 »
L. unuufirmieda (SIMPLEX ; SPX, XS) Ao fhenitsszdufieedafoiuas
=1 L 4 * o * - y L ol A
anfhwnilsenihirhefudissetder andemmuuiimmdnideimssedomdos 1 voq

ATI0619 15U MITINYNIE 0T (Broad casting)

Afg(t)

—_———

Tx Rx

U7 2.7 nsdersuuuiamaios

2. uuufaEeINt (HALF DUPLEX: HDX, BX) dlunmsdeadisury 2 maud

A P " . 2 Voo 2 y
adunafuluvasithovilafhutheds  Sadhenifeszdluthesy  msdeasuuuiiasmnil

fosmsdesilomsiivevaiius F10613 154 SnyTnsauuiny e Walkic— Talkic

1
Tx Af) Rx 2

Af] — ' Afl
. J
Rx 1 Ez(t:a) I_ Tx 2

Afl Afl

: 4 o
71 2.8 nisdensuvunanesfions
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A a 40
3. HUUFe$MI (FULL DUPLEX; FDX, FX) dlumsftomisuun 2 Aeve Taofivi
»
2 fhe awreuazdy dmfeuduluna@otu nsdemsuuy 2 Ammuiidenssesdens 2

v o o [ (] o o o« A i
¥oalunudoaiu dretrudu Insdwn uoz Insfmiridoun

Tx 1 Rx 2
Afj Afl(tl) Afl
Rx | . Tx2
Af, Afz(tz) Afy

717 2.9 nsdemsunuaesiions
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1 n1IueRIaR (modulation) Merandng i keegioadagnuiiegraielsenweszaqlld
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mgliemanaes  lunuknszvwvesdggrundumiminiiidh  cwermanldluns
U L d o -4 H & A ﬂ‘ L]
uninsznedgenutinezdeivinaiilndfseivvnavesaumniuvesdfygnufideen
1 L 3 o A A A A A r o
vndIetau MnEddynuinI D 4,000 Hz FudeRmiunimenedu vy 75,000
was  ezfwihimeenmi e ngunndundesduilse Tomflumsinn am g
0y el . A 4 q. J 1 L3 ﬂ' =
UPIA wimnsureusaifmutudu 1015 Mz dountumsdyg moeimeRidees
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nsueagaadisouts ity 2 thzmlngq fe
1. MIUDRAALLY Analog

2. MIivogariuL Digital

N1548YEATYH ALY Analog
MIVBAAATRY IRIIY Analog drunsnurissenidiiiu 2 tszinnndn Ae nsneamad
ueunge (Amplitude modulation) UAZNITUBYPAAIBIY (Angle modulation)
a - = - o A
L mueqinm¥aeuwaga aemanlsaldmuneundgaveadggraniumill
= . o ' ot ¥ s oA
amvumvesdygdeyaiiseds msuegumbznniiousoueniiuiidesls 433 Ao
1. MIuBAAAULY AM
2. MoYKALLY DSB-SC (Double sideband-suppressed carrier)
3. AMveRALLY SSB (Single sideband)
4. MTUOKYWAUVUY VSB (Vestigial sideband)
-y = a Qs A [ .
2. mMsnegramyIyy Aotlsnfouuvesda andun (caren) Tilatvuina
o o -
vasfgadoynfiezds Farlszneudion1suBAMALLY FM (Frequency modulstion) Uazn1s

UaRLAALIUY PM (Phase modulation)

MugrAFNING

sUnduvesdyga FM avindygnauequasegli 2.10 () wu FoanaFsagaiiu
imnsdh hbvegaansundgygnuadunnidagdi 2,10 @) Fya unfunnindenngnuegan
gl 2.10 () Hudggne M sediuidiom t, Fyg e FM eginaidnnte dledaeud
Wwegmalin M INgega m'm?;ﬂéumﬁ‘tzténguqaqﬂﬁ'w tiuAedygnumnogmaige

faven ( dyymusgalivuiagegaiue) finat,
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ar A 1 @ J * o 4 i o ] +
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A ﬂ' L ﬂ' J & ‘i‘ L)
9N 100 Hz Hu 1 kHz feindiu 10 wifinowd 100 Hz fygnaulossnlfoumayhiu 100
Q) o A - 13 oF 4; ﬂ'.
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Jouandiasenindaga pM fu M 18un
L 4 » I3
Leggnu PM Tmmddssuudiudadulasasidimimwtuazusunagavesdomey e
o
nuduegan
2.dygnet FM andiissuuidundudadiulreassfuneumigavesdge adig

UJ - d. Qu ﬂ'
wwegaa laghivudumnitvesdyo afidnnuegina

m31en 2.2 nfsumgummmadosnnmasmmieaviliseuy FM uas PM

prynegan Amdidenm My
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2 lamaRmnaf
dggnouiul : '
Il vogmnef PM | e Fyqno M
(n) 15ungained PM- imBiandu FM
2597\ omefmnnf
LRIl TETE 1}

vogimasf FM | Fygnm PM

(m) Wungimnof #M duliaatu P

A 3 A &V
U 2.12 nnalasssueniu PM fu FM

gl 212 s neAowmedaiin (towpass filter) imihiiaameuneundgaves
< 4 4 S | g ¥ A .
dygrundinvegwaiien nuiigaiy tygai dietloulfudssmauegmesie:
: d’d ' & - A .3
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s g ¥ 44 o 44 4 4 L 4 <
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o < £ q f o &
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- 4 " 42
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4
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a -1 o (] oy 1 8- <5 or A’! & o
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. ar * Sy & o o or ]
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» ]
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Shift Keying ) #TinufTWaAndna ( FSK : Frequency Shift Keying ) unztladnantoa
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( PSK : Phase Shift Keying )
o & T sy of I | ' ] o o 2
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Aregrgldyanu ASK dmivdeyoatasnunluun? 2 seduluglf 2.3 Funahtudedeil
o < A el ¥ A d' A T L}
Tdmunliueundgavesndumilisdiuguimounuiadouaiidhy o SuioldFuns ide
ar s - ¥ s A -, Ha s
dgygauns uazszdidganunmyresaniivenni g hidlugudwesnuiindeoyafitidui 1
a S cacd ota o & & 4 2 s
AItANIRKUIRLNE T INN T EMTuequanl luBn¥enileh pousewWRids (OOK : on-off

keying)

U 2.13 nsuequoadayg iy Amplitude Shift Keying

- A o ErIT s

AIRNTTLBAWALLL FSK uoumdgaveadggnuaauninlfezach hinffeuntas 1

1 & od ] any A v

Az mnvewaumiriniuiniaoulashamdeyn  Tasnmitigelfunudoyadsaeaitian

i 1 wazmangaldumudeyoiidiu o
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31 2.14 nsuBqIardoqNa Frequency Shift Keying

daunsdimsuequanuy PSK uoundgruazanuivesndumizdmunldiudine
fmils Tashisimsnldoumlosiag dnuldouliandeyandasa o vie 1 Aema nd1ifed
Tndoyofiezdeiisuiiu 0 ssuussdwduniintamuiidmundmils unrdrbadoyatisuiiu
1 szerdwtuniiistaeormilfdnllvansdion  Taedalidideanns W& s unis

»
mussousd minvzden i mavisaesiinidnaiu 180 asm

3
g

S

i 2.15 mauegwadayg MU Phase Shift Keying
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> ] 15 a’ da v ] o a L] £
dmivizedei enniuunsdinoudw nanfegildygraildlumsdweeniiiies 2
Wuvy Tagldlumsunideyaainea o unr 1 udluszuudemsiidesmsszininmaasu
a@r =i ar ] =y oy ¥ : . é ] o U
sunezligUdgopusnnnt 2 uny W wazezRenuriiadeyaniazinnnimiliiia sndaoe
* a oy - + ay - ar 4; [ ar = 3
Ixu aussaiadeyalumsdinmas 3 Gia szuussdedipldyanadiuandieiude 2’ = 8

A ol G d' 1 ar o ﬂ?
Uy ivsunudgdnsaiuanaisfiudaii 000, 001, 010, 011, 100, 101, 110 a2 111

AuequAdygAUUYIY Digit  Tnainmmogiiuy wdazuunitiqudnvasiuandis
fulal nsffumsLﬁanmm’i‘ﬁﬁmu1zﬂuﬁumﬂ§nu'lumqﬂﬁﬁ'ﬁ fisadilsznoviiezdoninn
neumawdssn uaTania 5 nnuequnaisa sz @vinmai e queuta
deiotlil

1. aunsaliSasauianaiaiiafia (bit coror rate) wihdasdumdivesdygra
Ao IUILNTU (signal to noise ratio) YeedgyguiTy 18T higuin

2. fnnudsamsuuudinivunaiin uazomnyeldefoyadwdaniafigy 1iude
annsoMamannaiuadndegiiialdesiilizdnom

3. emnsadn atudesdygafiilynivesaiadniniMans (multipath fading)

4. nusmAaiusazmadeilTassedndouite hidudeu annsaad a3 188 edunui
liznen

ugnmarmiiusiSimeguaaiiegluma fiAR 1ASquauiantiasumeufiuyn

i J + ar .q 4 L
$o madenlFHitmaimnzautiusgiuanudesnnvesss nuuaz nivensiifiegilundn
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2.5 msdemsrunein RS-232C
o A’ ¥ do * 4 ¥
woTa RS-232C LhwmiiiuuasdedeyalumueynsuiSond Universal Asynchronous
d. oL A L A o =y = " =
Adaptor @UMANISUNYEN RS-232 C oanvinaunnudrdaginsaisdnmioiindursomsm
a 1 ﬁq 1} o é A =

n30 EIA InmMvumnasguvesqunssimsdemsuuveynsuer inoldde RS-232C anuese
wrsgumsdsfoyaunveynsuiinaomaig uiiniosfunfigadminluInsaeufianed
fio RS-232C

UINI§IM RS-232C

Wiafiunadle T n.¢. 1969 Tnsmnnudndaginsadiiansetindurseuigomsm RS
£037970 Recommend Standard a9y 232 dlumnsaviswenveanasg il ¢ dumnmoy
voentiugaioveunaTg LT 7sz::rrqﬁwwmssmﬁ'ﬁ’:ﬁ:ﬁamsmmmﬁ'nmu:'umms
Weoudognaifudedoynlarema ( Data Terminal Equipment, DTE ) fugtnsaidensteyn
( Data Communication Equipment : DEC ) dmiudiflulnineufinaes DTE Amneds
#luinsaoufunes uag DEC AnuededaTusiy guasaiduqitu mSosimiAsudgeuuy
eynsu o1uduldHs DTE uas DEC Fuegfudnan Jouansiuues DTE wer DEC sziifulden
1 2.16 mﬂzﬂt":mﬂzsﬁu'lé"h RS-232C  Tdaudwgemeinguandmiunmsdeasdoyn

t o «
‘.l'EH'J'NhJIﬂ'J'ﬂBn“'JLﬁBT

DTE DCE DCE DTE

Tulnranidiunnd Ty |
—"  Tudn NYlasammnany

1 2.16 31§ Rs-232C FondegUnsal

ANz YeIRDII0 RS-232C
weodundmlszduidoyngrdioonlilodugndes  uazgunsaignaruquetiegndes
Sufhudeatifeanasiuludevesdggnaiilfinasym Rs-232C Amuniuveussiu i wes

Fograoruesgalssrendadu Saumaslumed 2.3
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ﬂl. » b
AN 23 Mshmuni e hiddya e nona s

130N s IFusdn I

ussdulrim auAMmuesnesn | aomnmvesnein | Haddutunisaougu
H3VTI+ISV 0 o) ON
3vie-15v 1 A OFF

an¥aI ¥4 Connector UV D-type

humaidnduds wasgu rs-232¢ Amuadedeun DB-9 udazvivesdededmun

Salugaiit 2.17

o o::: 0::.0::. o.o. o) o @(.:::: o
»
 Masouvy DB2S Lo reuyvy DBY
DB-25 DB-9 Jodnwal Fodyga dnuudgyg u
Pin2 Pin 3 D Transmit Data Output
Pin 3 Pin 2 RD Receive Data Input
Pin 4 Pin 7 RTS Request To Send Output
Pin 5 Pin 8 CTS Clear To Send Input
Pin 6 Pin6 DSR Data Set Ready Input
Pin7 Pin 5 SG Signal Ground Ground
Pin 8 Pin 1 CD Carrier Detect Input
Pin 20 Pin4 DTR Data Terminal Ready Output
Pin 22 Pin9 Ri Ring Indicator Input

1ff 2.17 nsdmundedeves Rs-232¢
ﬁ‘agagmainqwmoiﬂoqnmﬁﬂﬁﬁ Yeit
Transmit Data
Hudygnuiidiesnsin DTE ( wiedrluTasnensiuae? ) Wi ludunederth Tnoase
fuluTnsneufinaeimduniomioiud e lifidygudieen mounmessnesniviiezs

1 1 ar £ o [ =
AMNINY “1” N5ReuMinuaaslia
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Receive Data

humavesdygnandqlufs pre wie lu Insneuiaumedile hifldggnasudhnyiie:
Hromunmnmsasimiiu «1”
Request To sent

Wﬁm%'uﬁaﬁagEu'lruhjt'}'qTmﬁuﬂ?mﬂ?mﬁuﬁﬂun1sﬁﬂn§’mﬁﬂzdeé‘r‘sutgmmma n
2 fynrauiildigiu CTS 130 Clear To Send qilnsalFumn 1€ udye e RTS swasreroUd DS
Tdensziudygnuldniess minmdendies 18Sudygueen i cTs
Clear To Send

asatnolu RTS Lﬂaﬁmmmﬁ'aq"luﬂnnz OFF ( Negative Voltage ¥38a03n “1” )
mnen i gunsaisuddaenimieniieriudeynuds
Data Set Ready

Lﬁaﬁqmmmm{adluﬁmuz ON ( Positive Voltage w3eaesn “0” ) dlumsuen
Winsnewfiumeindorhedst  TududedhdumeTnsfmiSeuesudndonfisrda1dudn
Tuuﬁuﬁﬁmsnyunmmmé‘miuﬁﬁriﬁq;apmmm‘.':'lﬂnonlﬁﬂauﬁma%’fiﬂé’daimﬁwﬁ
3 oudn
Signal Ground

s6 Amhidhezsusudnsidmionan movosdyga sxfiuseduilu «o0» o
Foufudgausiou
Carrier Detect

Tudusrdedqgnuiiegliumaiuz ON (no%n “0v) TiluenlulnsneuRames dleldty
Fygnuen Tuduvesdnihenila ﬁ'q;qwffwﬁﬂtha LED wenilATudyg uenluaudn
#hemiteuds W LED szaguunthilavos Tuduea
Data Terminal Ready

apuRmoidladggumeiid on ( aesn “0” ) denfouiissanseduTudy Tudy
dauwnez liswaureunMYeddaes (CD, DSR wog CTS )Inoufiamei} minneufinaed
hidladgenu DTR
Ring Indicator

Fyanau iy luduifuszuuner 1ASa A (Auto-answer) Fyguies on dledl

ATSAILDE OFF FERINIEINYBINTSAY
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eantlsznevlumSu-dadeyauvveyniu

msdemsuvueynsydmiuntomeuiuaeiiiu dumsdoas SeyauuunsSaTasie
Farliznovldae 4 daudaofufe

Start Bit

flvuna 1 fis e dfigriuduene mesieuginsaithefuidoyafidsszinte

ndeya ( Data Bit)

fivua 7 v3e 8 in Fediadoyassduifungim Tamia e dudiu 7 vie 8 fia Sufisane
ABNTE Ascii Word

Parity Bit

v 1 fin Munsansdeunimgnéesvesdeyaiids sz ldiamadahl udr
ﬁ'ﬁ'mmﬁ'ﬁdqi:zﬁaai’ﬁuﬁﬂ%m?ﬁ'unu'lﬁu'lum:rf«’:'au_n FudnlunrAmusdan3anvae
wudai

1. m%“a’;fj ( Even Parity )

muesdianFandiesmiunnqiiaveadeysudy sfeedinoudafithuoy 1 Huavg
Aree1Tu deya 1000101 Loy 1 Fovua 3 &2 Kodu Samsdeedhio

2. W13 ( Odd Parity )

Awesdanizangies g tevesdeyouds szdecdisnoudafidhuoy 1 Huovd
dretagu doya 1000101 Tiav | Fanua 3 2 dafu SawFaezdi )

3. 1ﬂﬁﬂ‘l§g( None )

rdsDamisaciu None Remnsuuazmadess hifinnasereuiiansa

Stop Bit

a1 w5e 2 iia uliafidanilahedoya

sarmuilumsivaadeyaeyniy

msfigunsel 2 ptnazaadedemsfuldiu szdoshnudiesandaniiu dedrsus
Tunsdemanuuesdalaniode swease imiuiudadethnd Fwsasudilumsdoms
wuuBynTUAMIBUIATEIU RS-232C vius\&dl 110, 150, 300, 600, 120, 2400, 4800, 9600 HA

19200 a0 U
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2.6 lulnsneulnames (Microcontrotter)

Tulnsnouinsawmes Ae qﬂﬂsnfﬂszmnmsﬁqﬁ":ﬁﬁﬂusuuﬁqﬁ%’umsﬁmuﬁhaq 151
msludvesiues TaullTassadalndifestuneuiones de melulsznsudremizeiudeyn
uns Tisunsu mianlszuann mizeanu$ misurawa i?efhm}sznaumn’n‘fﬁmmﬂuum‘f
Tudveaiumss Mildiiveda wozanmIndou hlsunsumugumminvesgunsaldie #
\Wondefudaiu wdemsi lthlyzgnaiFan

ATMULANAINYDY Microcontroller I Microcomputer A8 Microcontrofler fuﬂﬁuma’f
meludrvesiues fle fidnnlszaeudng ayudu dru Microcomputer MBI
quinsaiduRsmiFousonnmeusn wu udhufind ndessn@ousnisiuiio misa 1o

04

ER —iol
RESET +——it] prpbvria

Fhamnfd vy
Fey

D e :
: 7 N wrn H
. # :
uru nvn{nu gu-&n avuuviey
-m-»-* ﬁ l ;

Reusfirmm :

ummuT—— <? :

Tihanm :

‘ PLON| SCON]TMOD | TCON!
e L |

LENRNE:TS

SBUEL_£ u vt Teea <|':;> H

Tvuorrmeniinwd :

n"qﬂ.uu-:;.znx “w .

' o |
G g @L %

Srvraand
Huamadn ¢

HithiGm
Ay ey

!

KYAL1 RTALZ

Pro-PIY

17 2.18 Tnsandrandnves luTrineu Insamed Mcs-51
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fauerulifives MCS-51

. Roamsundanio s volt Rssgrdie

[ 8]

- Imiwauhidmiunsiu Isunmmaumumsinuegaeludl§ou 4 Alalud

j=

. imheamnuirdmivdudeyanaluram) egmeludnon 128 Tud

L] [ ar A L] T
aunsoldmizeanusidmivTtsusrudoyanagniousnsyl 18etreas 64 Alalud

&

ueNuINAU
-] & L1 1] = A -y o 3 =
5. fdedulnglFnansdem 1 lulashnd dield afadaanud 12 wnzsiad
=y [ ] oy
6. Unsfuddeyoeyninld 2 fiemse
ar ] ar o ar a3 - a +
7. Fuuazdadeynuuveynsyldlui Tesamisodmundariilunsiuunsdidoya
»
(Baud rate) TARauta 300 fi9 375 A Iniindeiui
8. #adRunrmdIRgvsIfg g Interrupt 14 2 s2Au
=5 - o . -~ A @ o (7] -y
9. % Register m5ulFoudiu Timer n3e Counter oviudwudyguuRmailu
= L H o = [-) or A o L b
Finieiumsnidsugonz vesdygruniouenvuin 16 ia S 2 dareldhmimivi o
Pulse n3el¥agram
o
10.  miwanuirdmivdudeyemeluundueunsadrisdoyaldiszduluduas
L 3 A a M J
zaviia e limssenuuy lilsusuuazmantuguizunsir I
11. UM gausazs savvua 8 daludnes

4
12. awnsodszarasnuy@ume 1Fluaunugu lennmne

Inssadineuenvos MCS-51

o o oo [} ; ] & o
11I1ﬂ1ﬂ8u1ﬂ1f1m87 ATEa MCS-51 LD WUANMUIYT MU TUNIHUBUNU
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717 2.19 msfavinasguvesluTasreu Tnsaiaes MCS-51

wihiinsiaouudazvweslulnsaeuInsomed aszqa Mcs-s1 Sl

¥ Vss (V120)dmiudenani g

¥1 Vee (v10)d i udounasdioussdu TWasaving 5 vole

ONBA 0 (11 32-39) §1 8 v1 Wiilundmiunesa 0 vua 8 Tin (P0.0-PO.7) UL Open
Drain Bidirectional Wefanawsalganiiy feput Output wesa v hl14 Taomndesntsidau
Iy mnput i@ Taomsidoudeyn “1” YWiudne Hnvemeiaiideamsanredio denaldviegiu
aauzgmldeunes (re e High impedance) wonwnldanudlu input Output nosauda woia o
fldtunnaadefuineamsaludd (A0-A7) uazmsiudsdoya (DO-D7) Tasnisianmand
dogdumsinuihdanandeusaasa uazvideyn

o meial (111-8) i 8 1 Withidmiunesa 1 (PLo-PLY) rwnelfoniiuBunanse
wimansimn 14 mindeemslsimudiy inpu l&Tasms@oudoya “1m Wiwdnziiaves
noiandpansandedie  dawaliviegluaouggmldesasy  (imetug  High  impedance)
venaniidaldn PLO dhuvdrunadmimiuseeslnues 2unz PLI Hundunansnnesves
Yred 2 luvasfien P14 1 PL7 dhundmivdondsuny spi e Tlsunsudeyn

medaz (1121-28) § 8 v Hihueidmiuweia 2 (P2.0-P2.7) vun 8 1A UL Open
Drain Bidiroctional asisnldenudhudunanSoeninanesait g windeantsidamudiy

imput h18TeomsiSoudeyn «1» Tfwdazavemeiafifosnsfededay denalduieglu
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aouzgnidesass (o g High impedance) usnsniinesa 2 §118lumsaademiaon g1
dmiuianu Waunsusozdoyanisusndae Taelddmivdedueamsatia ludes (As-a15)
vmeind (110-17) § 8 v Widlundmivmeda 3 (23.0-p3.7) annsalfududuys
nisewinanesana U4 windeams i npur 14 Teenmsifioudoya “1” Waseazda
ypanosafidesnsndedan duwnldviegluraiusgnidesnss oy High impedance)
uenuiniinedasdeldaulumhiiiim sefiunzBeadede uiae
v P3.0 Wilundunadmiviudeyasnmsdommiuveynsu vievi R
v P31l niyedmiudsdoynanmidemsuuueyniy wien Txp
¥ P32 Willundunaiudyaudumesfldainaruensss o uievr i
v £33 ifundunaiudygrudumes Sdennrienses 1 nfev i
w1 P3.4 Midlundunasudaygnn Inmisesonnisuonyes 0 niev To
¥ 3.5 Mfiuvduysiudagu niwesninaeiendss 1 wien T1
» P36 Willudggrumuguandoudeyaludimirsnnudidmiunsiaitudeyaniouen
n3ov WR
» p3.7 Widudygpamuguassudeyannmizemmusidmiunsiafudoyanouen
n30y1 KD
N RST (1 9) WdmiumsTmmshauynedunioludtiteSudunisimaning
msTindidesudndinmiede IWsunmufamieuRenan dedesmsima MCs-51
wifidosdaniug “1v og1erion 2 Machine cycle Tneitdyganniimdnainuegessdeios
1 ALEPROG (v130) ihundwmiulddedayanmennlunisuen ionwgumsuaad
Auommsaludd1 (Address Latch Enable) nmeda 0 Tuszwhensindemizonuirdmsy
hrudoynniouen wennmiuniigalgdhuvdmiviuwadvesns Tusunsudmiv Tulsunsa
doynnaluluTnsnouTnsawed
w1 PSEN (V1 29) 'l%ﬁaﬁ'tymmLﬁafawaﬁﬁdaﬁunﬂwmmn"man (Program Strobe
Enable) LﬁtﬂuIﬂsﬂaui‘nsmaaﬁmmm’mﬂaqns'mmi'wmmﬁﬂﬂmﬂsumuuan%ﬂﬁ'q
'lnIﬂsﬂau'[mﬂma'?ﬁnzthﬁrg:umaanu1?;111?1' 2 afalunsasunsFu-lodn udlugrenis o
nedmdoynfumizennuiimouen viedle 1 Mlsuunsunamisemuirdwmiudy

»
Tlsunsumeluguee hifidygaoonueinuil
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n EA/Vpp (1 31) Slundmintidentt Mcs-51 i Tusunsufiognislunie
mouen Taomaniifigenedy <o” Sunsdonllulnsney Insaneiaadefumizenué
Tsunsunnmouen  winviiitaemzihy 1 mnsaidulyTasneuInsamedansosy
wiwanui Isunsunely wazdmiy Mcs-s1 Rimiasausdmiudylilsunsunsly
ausadenhitham e Thsnsufidiu T lumienwiinmeusnl donsden Ea fu
Tidsmse asmdawdwy dalu Mcs-s1 AlifiminuirdmiusadyTusnsumetu 1
Aovfindns1diaue

¥1 XTAL 1(v1 19) iag XTAL 2(V1 18) tﬁumﬁm%’udan?ﬁﬁmﬁaﬁfnﬁq;qnmmﬁm

TunmsdmuatimaznsiisuveslulnsaeuInsames

Tnsardraneluves Microcontroller MCS-51 Series 1uluTninen Insnesaszga
1) ) A . (] 1
MCS-51 uijsriiansomhisesmitsanusesnilu 2 daufe
- miae e Ilsunsy (Program memory)
- mizsAu190a (Data memory)
whannuiidmiuduidsunsy mizsanudrdmivfuTusuasulu MCS-51 e2mis
gomilu 2 daufe missanudrdmiuAulysunsuniely (ntemal program memory) uag
mizoanudrdmiwiuTusunsuainion (External program memory) YUIRVBIMUILA T
o = U’ v -~ J T o
dwduiy Tsunsuaeluiitddaud 0,4,8,16 Alalud Yueghuweives lulnsneuInsawes
whmnusshmimiudeya mirsanuirtmiududeyaves MCS-51 ezmiseemiiu
2 dawfie  wihsanuidmiufudeyamely 128 Tudezdhimissadildauiahl
u:ig ] ' a2 ° . :&
(Internal Ram) 8YNANMMUILDAWATT 00H-7TFH wazmirsanuiludumisenns s SOH-FFH 49
vz ud Y043 Smme TN 1R mE (Special Function Register)
Taomironuseyameluiidumiseanss  00H-7FH  Srumimuisesniiy
t d
dudoelAnail
g P 3 o v A o L4 v ﬂ )
1. Aunlumirsanuérdeyadmmish 00H-1FH §1mau 32 lud szgautiaiiu 4 ngu
= 1] ' J 1 1 ey ﬂ.
Sund1 uusd (Bank) nazluudazuindezd 8 Tud wuilundazunsdezgntdamuihisvmaeinld
& Aan o L - + ] « Ao o ]
sl (Ro-R7) TaeRTimens RO exegludniminuinvesusnzuiNg uag 39T R7 920y
wdumisgahovewdnzuusd  lumnh W douszidenlditamed 1Aifsuudfo  uaz
J d. =1 r cidq
denlduiivesIsmany Ro-R7 luuuaalanild Insmsdimusswesteyanismaes psw lu
v aa o 124 Y A o - o @ o
duvesitmeeimne mnludnmsdmualaqos diedimsTidaiiiylulasneuinsonede

gnfmualdSudulfiunismaed rRo-R7 Tumiwarmudrdwmiawad o 1Hies
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2. %uv“i'luﬂti'aumwihﬁmgﬂﬁmmiqﬁ 200-0FH §au 16 Tud @udndildauly
anvazmsididoyauvy ludvSoniinld  wosarmwodudumiswuiialdlavass foaus
symumimisdovesiatiuqg 14 Fasziioginiou 128 fia udnsdinezimnunedumisvosia
fie 00H-7FH Tnodwmisdedi oo fifedoyntiafidiigaluduonisfiuesmsan 208 H3o01
Fonh 20mL1) uazdwmisvesiini 7rH Aedeyniinfigeqaludumisueniasadi 2FH nioone

=1 1] [-] 1 ] - [-] J
Foni1 (20H.7) madwdumudsiiaeeyin i ldsunsinheu 18539

Famesl¥maene hifiameeinl¥mugumpihanvesluinsreulnsawey Tnod
+ ] J & * - ] <

UBAINIIBYIZU I 80H-FFH TuRuiiveamirsnaudoyndiuuu annsaditaldTasass

1. SSenansuaasanuzvea Thsun s (Program Status Word : PSW )

hi3Tmaesvun 8 Gn awnmedfaldlusssuiie Twwmwsadmusmlundozinves

» - [3
Fimmeddil Inedndasy fusmasaegh DOH imhfihuanuzyeansiamveslilsunuiu
W’ oA 1 i A =T J -] &' d
vausuuszSonanmzanquealidsunsudt udan(fag) dedhsgnisiididainuadamanasuas
[ J ¥ z ia N

apvnuAuAamsuidnuniasantuziu navssmandsunlaniuszunlinghiiadieques

$3mans PSW
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ine 1lim5 Umd4 . Um3 UM2 TM1 Um0

CY

AC FO RS1 RSO ov - P

cy

AC

FG

RS

RS0

ov

. urlanna (Carry flag) 1Ty =1~ lafingnssridrdameadinmand
URTABIN LAIAITBIBNATYNIALABLAY 255 (§rudu) vse FFH

- . of - . &
- wlannmasy (Auxary Carry flag) 11u 17 wislinsassviAnda
NUAURAMIATLAIVI LWIARRIMATINRINTR 3 Hgsiin 4

v a . - o , ela & w .
uranlirunatl dingilisulusunsuimusdmniauudas Lidies

o & & o o T -l
nszAnAdale 1 nlieuazidiinnsaffoucae

. NARenTaamasuuIn (Register Select1) Toausannuiin RSO

] = ' e 4
INELAENULANTRITAALA BT RO-R7

- fABaniasiresuLIn (Register Selectt} T wusanAuda RS

ol - I3 -, «
InaLR e NLUINY8ITINLEes RO-R7

- Dy (Ovedtow) dlu 1* iilaiinsnssvinAdaneadiamansuse
a2anuas MMWiianisnatusInlin 6 NHILA 7 19I0anAIE-
wWas wisuenAnuaeRsTANTY 127 (Fusl) vansindudsldith
MSUARIATBLAIY

- » . ™ .
- fotalfinug e sanuunldaulAogradas:

- L . e -

Do 3R (Parity) 191LUNISASISABUAIUIUAT "1 MeulussnAay-

wred SmntunanAnnaradiisuaitu 17 sasdudly
- 3 e W a F .

wed Datsntu ¢ dsauduliuinai Dausntu 1

g1 220 wnziBoavesimmesummannzvealisunsunie PSW

2. UBARIIAWDS (Accumulator : ACC)

F 1el T = i [ | A o dd
flnna 8 Un Tuoamsdegiidumis Eon WhistmweiilddmivdudeyanTonadni

YonnmreuvedluInsaeuInsawmed  Trommizesutilumsfmnamendamaniias

o . — [ - 3 vaa A . ] - y 3
apen  meufiszdedeyanionndmin 1Abiuddfgmemnsliznonadel)  ewisenduqh

oloa o - | oY (a: = o sk
23aABS A M50 ACC Temnansiauindterziuiinlé
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an «
3.3%ma0i B
v 8 iin Jueawsaegndmia EOH fimthnninufe MindoanisqgunTonisms
atiamaaidonioynifosnsmenieaanituliuivames B udBinszmfmdensguvie
wisfudiiSmans A Aoty tunsalnhildlinudesmsgquriensdoyn aunsalditares B
» 3
Tlumaudoyenl dmiloumiTimansalnd  unzamnsoddsluseduiialdmuBondy
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89U Password
Private Sub CmdPassword_Click{)
Dim Pwd As Sining
Dim Con As Integer
Pwd = "S56010404"
If Tx1Password. Text = Pwd Then
Con = MsgBoxt"Budfonsud g Tusunsuuanssnmi Wi, voOKOnly, "You are welcome™)
If Con = vbOK Then
Load FrmSelcet
FrmSelcct. Show
Unload FrmPassword
End If
Else
MsgBox "nqmﬂﬂ' Password 1.1?1;111'3’1‘8&5’30?1‘3“1.1", vbOKOnly. "Please type new password”
TxiPassword. Texi = ""

End Il

End Sub

anuden Imuanisvinm

Privaie Sub CmdSclectPrice_Click()
Load FrmPrice
FrmPrice.Show
Unload FrmSelect

End Sub

Private Sub CmdSclectTime_Click()
Load FrmTime
FrmTime.Show
Unlead FrmSelect

End Sub

dnatdousaminhs
Private Sub CmdOK_Click{}
Dim resp As Boolean. i As Inleger
resp = CheckParameter{ TxtBaht. Text, Tx1Strang. Text)
If resp = False Then
MsgBox "nqmﬂﬁ'ﬂmﬁyﬁuiﬁﬂimm:gnﬁ'aaﬁ'aum’u", vbOK Only + vbExclamation, "HAwa1a"

TxtBaht.Text=""




TxiStrang. Text=""
Exit Sub
End If
If Len{TxtStrang.Text) = 1 Then
TxtStrang. Text = TxtStrang. Text * 10
End If
fa= Msanx("amﬁ'aamﬁ:ﬂ%;uumﬂn‘iywﬁw_ﬁu " & TxiBahi.Text & LblDot &
TxiStrang. Text & LbiBaht, vbYesNoCancel, "New Price”)
Select Case aa
Case vbYes
I TxtBaht. Text < 10 Then
If Len{TxtBaht Text) = 1 Then
MSEComm]1.Outpt = Cho(&HD)
MSComm1.Output = TxtBaht. Text
Else
MSComm1.Output = Chr{&HOQ)
MSComm |.Output = Right{TxiBaht. Text, 1)
End It
Else
MSComm1.Ouiput = Tx1Baht. Text
End If
If TxtStrang. Text < 1) Then
MSComm | .Output = Chr{&HO}
MSComml.Output = Right{TxtStrang. Text. 1)
Else
MSComm I .Qutput = TxtStrang, Text
End if
bb = MsgBox("Qmﬁ'mmsﬁmthaﬁmia'lﬂﬁ?a'hj?", vbYesNo + vbinformation,
"o you want to do other thing™")
1If'bb = vbYes Then
Load FrmSelect
FrmSclect. Show
Unlpad FrmPrice
Elsc
End
End If




Case vbNo
Load FrmPrice
Case vbCancel
End
End Select
End Sub

Function CheckParameter{baht As Siring, strang As String) As Boolean
If IsNumeric{baht) And IsNumeric{strang) Then
CheckParameter -~ True
Exit Function
End It
CheckParameter = False
End Function
Private Sub CmdResct_Click(}
MSComm1.Output ="<"
End Sub
Private Sub Form_Load{)
MSComm1i.CommPort = 1
MSComm] .Settings = "9600, n, 8, 1"
MSComml.PortOpen = True

End Sub

drunlieunan
Private Sub CmdOK_Click()
Dim Parameter As Boolean
Dim Number As Boolean
Parameter = CheckParameter{ TxtHr. Text. TxtMin.Text)
Number = CheckNumber Tx(Hr. Text, TxtMin. Text, Paramcter)
If Parameter = False Or Number = False Then
MsgBox "n3mmaan liinsunazgndnadasasy”, vbOKOnly + vbExclamation, "RAWRIA"
TxtHr. Text=""
TxtMin. Text=""
Exit Sub
End If

[f TxtHr.Text = 24 Then




TxtHr.Text=0
End If
H TxtMin. Text = 60 Then
TxtMin.Texi =0
End IT
If Len{FxtMin.Tcxt) = 1 Then
TxtMin. Text = TxtMin. Text * 10
End if
aa = MsgBox("f]mé’l’mﬂ‘mﬂgﬂunmtﬂu " & TxtHr Text & LblColon &
& "W.", vbYesNoCancel, "New Price”) Select Case aa
Casc vbYes
MSCommi.Output = ">"
If TxtHr.Text < 10 Then
I Len(TxtHr. Text} = 1 Then
MSCommi.Qutput = Chr{&H))
MSComm1.Qutput = TxtHr. Text
Else
MSComm]1.Output = Chr{&H0)
MSComm]l.Qutput = Right{ TxtHr.Text, 1)
End i
Elsc
MSComml.Output = TxtHr. Text
End Il
H TxtMin. Text < 10 Then
MSComml.Output = Chr{&HO0)
MSComm!.Output = Right{ TxtMin.Text, 1)
Else
MSComm ! .Output = TxtMin. Text
End If

bb = MsgBox("amdnamsiiataduan 1ivse 137, vbYesNo + vbinformation,

"Do you want to do other thing™)
Ifbb = vbYes Then
Load FrmSelect
FrmSelcct. Show
Unload FrmTime

Else

TxtMin. Text




llsunsunindadeyn
#include<ATR92051 .h>
unsigned char save|5];
unsigned char changef5|:
unsigned char transmit || = {0x00,0x02.0x04.0x06_0x 08,
0x0A.Ox0C.0x0E,0x 10,0x12,0x18.0x1C.0x 14} ;
iexsanssrrass Function Delay #Festxsseernsxs
void delay (int tick)
{

int i, J;

for(i=0;i<tick;i++)

for(j=0,j<250;j++);

)

‘f’-’***t!i't*‘**‘** Fllnclion SCnd dald ok k kR kk

void send (unsigned char change)

{
switch (change)
{
case 0x00 : P1 =transmitf0l;
break;
case Ox01 : Pl = transmitf13;
break:
case 0x02 : P1 = transmitf2];
break;
case 0x03 - P1 - transmit|3);
break:
case 0x04 :P1 - transmn|4];
break;
case Ux03 : P1 = transmit[5];
break;
case 0x06 : P = transmitf6];
break:
case 0x07 *P1 - transmitf71:
break;
case Ox08 : Pl = transmitf 8];

break:




case 0x09 :P1 = transmil9]:

break:
case Ox 10 P~ ransmit] 10]:
break;
case Ox11 :P1 -~ ransmit|11];
break:
case 0x12 2 P1 = transmitf 12}
break:
}
delay(500);
P1=0x01;
delay(500);

;l"’lﬂktttll*t** Funcn'on n]ﬂin a2 e Ok sk l‘***l‘***}.’,’
void matn {void)
{

int k;

TMOD = 0x2};

SCON = 0x50;

TH = OxFD;

TL1 = 0xFD;

TRI = 1;
P1 =0x01;
k=10
while (1}
{
for (k=0;k<5:k++)
{
while (~R1);
RI—0;
savelk] = SBUF;
H
changef 1] = savel}] & 0xOF;change[2] - save[2] & OxOF;
change[3] = savel3] & Ox0OF:
change{4] = savel4] & 0x0OF;

swiich{save[0])



1
1

case 0x3C wsend(0x10%
break;

case N3E ssend{Oxil):
send{change} 1 |};
sendichange[2]);
send{change[3]):
send(changel4]}),
break;

casc Ox3A : send(0x12),
send(change] 11]):
send{changef2]);
send{change[3]);
send{changc[4]}:

break:

—

Tilsunsunmsudygyiu

#include<repg51.h>

#include<iZe.h>

#define DS1307 1D 0xDO

unsigned char display ] = {0x3F.0x06,0x5B,0x4F ,0x 66,
0x6D,0x7D.0x07,0x7F,0x6F . 0x404 ;

sbit s = P3°0:

shil dotl = PO"5;

sbil doi2 = POr4;

sbit digitall = PO~T;

sbit digital2 = PO16;

sbit digital3 = PO~3;

sbit digitald = PO"2;

unsigned char save[4];

- Resel

A Time




unsigned char Time{4]:
unsigned char sTime(2];
unsigned char price[4]:
unsigned char min, hour, minnew;
unsigned int p=0:
unsigned int T=0:
unsigned int i,j.k.l.m,n;
/#*l#*i o sk ok gk ok o sk Funclion DCIH)" *itt***********i**;
void delay (bt tick)
{
nt x,y;
for (x=0;x<tick;x++)

for (y=0;y<250;y++);

-

/*** Function write hour:min on chip DS1307 **4/
void DS1307_wnime(unsigned char hh,

unsigned char mm)

i2e_start();
12c_wrdata(DS 1307 1D):
i2e_wrdata(0x01);
i2c_wrdata{mm);
i2c_wrdata(hh);
i2Zc_stop(};
}
M Fyperion write price on chip DS1307 ¥*%¥;
void DS1307_wprice(unsigned char bl,
unsigned char b2, unsigned char st.

unsigned char 52)

i2¢_start():
12¢_wrdata(DS1307_1D);
i2c_wrdata{Qx0A);
i2¢_wrdata(bl}),

12c_wrdata(b2};




iZe. wrdatals1);
i2e_wrdata(s2);

i2c_stop();

v Function read data from DS 1307 #xrssss,
unsigned char DS1307_rd(unsigned char addr)
1
unsigned char ret;
12¢_start();
i2c wrdata{DS1307_ 1D}
i2¢_wrdata(addr),
iZe star);
iZe_wrdata(DS1307_ID+1);
ret = i2c_rddata(s;
iZe_stop(k
retumn (ret);
}
prretentd Function change number from P o¥xsxesss)

void change pl ()

{
it (k>=4)
k=0;
switch{P1)
{
case DxE1 - savelk] = 0x00:
kt++;
break:
case (E3 : save[k]- 0x01:
k++;
break:
case OxES : savelk] = Ox02:
k++;
break:
cuse OxE7 : save[k] = (x03;

ket




break:

case OxED ; savelk] = Ox(4:
k++;
break;

case OxEB : savelk| = 0x05;
k++:
break:

case OxED : savefk | = 0x06;
k++:
break;

casc OxEF : savelk] = (x0)7;
k++:
break:

case OxF1 : save[k] - 0x0%;
k++:
break;

case OxF3 save[k] = 0x09;
kA2

break:

)
1

[**i*t*%*****!** Flll'lC[iOn save time ook e o oK K K
void save_timef{)

!
T,
change_pl{):
if (T == 5)
1
T=0
Time}0] = savel0];
sTimef0] = save[0] << 4;
Tire[ 11 = savef1):
Time|2} = save[2);
sTime[ 1] = save[2] << 4;
Time[3] - savel3]:

DS1307_wrlime{sTime| 0] | Time[ I 1.




sTimel 1} : Time|3]):

JEREERREEEEERE Func‘inn save price LR 22 L 2L N

void save_price()}

i

p+t:

change_pl(}:

if{p> 35)

i

p=0

DS1307 wmprice(savel0], save[1],
save[2], save[3]):

price| 0] = save[0l;

price[1] = save[1];

price[2] = save{2];

pricel3| = savc[3];

}

;ttt*t*#**tt Funcu'on RCSC] Fkkk ok o

void reset()

i

JRmkawkRRRRER® Eunction inlermpt R KK R Rk Rk

rs = ();

void startl} internrupt 0

{

digitatl = 0;

digital2 = {;

digital3 = O,

dipitald = O

if (T>0)
save_time();

if{p>0)




save_pricel);

switch(P1)
{
case OxFD : T++:
break:
case OxF5 ; pt+:
break:
case OxF9 : reset():
break;
|
delay(800);

REREEREE R Cunction show time **¥k4k kst

void show_time ()

{
for {i=0;i<5;i++)
|
dotl = 1;
dot2 =0

for (j=0:j<100;j++)
!
digitall =1,
digital2 =0,
digital3 = 0;
digitald = 0;

P2 = displayl Time|0)};

delay(1),
digitall = 0;
digital2 =1,

digital3 = 0;
digitald = {;
P2 =display|[ Time[1]]:

delay(i ),




digilali = 0;
digiral2 - 0;
digitat3 - 1:
digitald = 0:
P2 = displayl Time{2]|;

delav(l);

digitall = ;

digital2 = (.

digital3 = 0:

digitald = 1;

P2 = display[ Timef3]1:
delayit);

1
f

digitall =
digital2 = (.
digitald =

digitald = 0,

dotl =0;
dot2 = 0;
delay(200);

'
rekeskerrers Funciion show price **&#»asssssanns;
void show_price ()
{
for (n=0;n<1000;n++)
{
digitall = 11
digial2 = 0,
digital3 =0,
digitald = 0:
P2 = digplay[pricel0]]:

delay(1);




!

/*ﬁ**i#ﬁ**i#t* FU"CIiOI’l Mﬂiﬂ FREEREEEEE R R R

digitalt = (;
digital2 = |,
digital3 =0,
digitai4 = (.

P2 = display| price| 1]];

delay(1):
dotl = 0;
dot2 =1:

digitall =0,
digital2 = (;
digital3 = 1;
digitald = 0,
P2 = display| price[2]];

delay(]});

digitall =0
digital2 = 0;
digital3 = 0
digitald = 1;
P2 = display] pricel3]};

detay(l);

void main {void)

}

rs=1;

i=j=k=l=m=n = 0

Pl = 0OxFF; /f sct input pont
EA=1;
EX0=1;

min = DS81307_rd(0x01);
hour = DS1307_rd(0x02):
price[0] = DS1307 rd(0x0A);



pricef ] = DS1307_rd(Ox0B):

price[2] = DSi307_rd{0x0C):

price[3} - DSI1307_rd(0x0D);

iZc_start();

/ set sec = 00 if no old data time or when wake up

iZc_wrdata{ DS1307_ID};

i2c_wrdata{Ox00); /i address

i2c_wrdata(0x00); i/ data scc

i2¢_stopl):

while (1)

{

#Hinclude<regS1.h>

sbit reset = P371;

show_price(};

minncw = DS1307_rd(Ox01):
il {minnew - min >~ |}

1

hour = DS1307_rd(0x02):
Timel0] = (hour & (xF0) >> 4;
Timel 1] = hour & OxOF;
Time[2] = (minnew & 0xF0) >> 4;
Time[3] = minnew & 0x0F:
min = minnew;

show_timef);

H

Tu)sunsumas Tunaauqu

Hinclude<scankeyd4x3.h>
sbit digitall = P3~7;
sbit digital2 = P36;
sbit digital3 = P3~5;

sbit digital4 = P34,




unsigned char display[] = {0xC0,0xF9.0x A4.0xB0,0x99,0x92
.0x82.0xF8,0x80,0x90,0x8C,0x87,0xBF 0x 86! :
unsigned char displaydot] = {0x40,0x79.0x24,0x30,0x19,
0x12.0x02.0x78.0x00,0x 1 0,0x0C,0x07, 0x3F.0x06 } ;
unsigned char transmit] | = {0x00.0x02.0x04.0x06.0x08,0x0A
Ox0C.0x0E.0x10.0x12.0x14,0x 1 C.Ox 1R}
unsigned char savef4]:
[H¥*rEREELERERK Funciion Delay P#*s ks sesrateneen
void delay (imt tick)
{

int ij;

for (i=0;1<tick;i++)

for (j=0,j<250;)~+):

LR RRA kg mRERRRbREE Funcion Send #ESE R AR RS RN,

void send (unsigned char tran)

{
switch (tran)
{

case Ux00 : P2 - transmit[0];
break:

case 0x01 : P2 = transmitf 1];
break;

case 0x02 : P2 = transmitf2];
break;

case 0x03 : P2 = transmit|3};
break;

case 0x04 2 P2 transmit[4}:
break;

case Ox05 : P2 = transmit{5};
break;

casc 0x06 : P2 = transmit[6];
break:

case 0x07 P2 = transmitf 7];
break;

case Ox08 : P2 -~ ransmit] 8;

break:



'

case 0x09 : P2 = ransmit{9);
break;

case Ox10 - P2 = transmit] 10];
break;

case Ox11: P2 = transmit) H1];
break:

case 0x12 : P2+ transmiif 12];
break;

default : P2 = 0xFF;

break;

delay(500);

P2 = 0x01;

delay(500).

srersdRE e Tynction Extenal Interruptl () #*sssssins

void intprice {void) interrupt

!

int k= 0;

inta=1;

unsigned char key = 0xFF;

savel0)=save[ | |=savel 2]=save|3]= 10;

whilefa=—=1)

4

digitall = 0;
digital2 = 1.
digitald = 1;
digitald = 1;
P1 = display[savef0]};

delay(1);

digitallt = 1;
digital2 = (;
digitald —~ 1
digitald = 1;

P = displaydot[savel 1 ]];




delay(1);

digitall - I:
digital2 = 1;
digital3 = 0
digitald = |
PI = displavlsave[21];

delay{1);

digitall = .

digital2 = 1;

digital3 = };

digitald = 0;

Pl = display[save[3]):
delay(1);

key = scankey();

i (key '= OXFF)

i
switch(key)
{
case Ox10 k=0
save|0] save|l] savel2]=savel3]=10;
break;
case Ox11 ;if (save]OF= 10 { save| 1]==10 |, save[2]==10 {|save|3[==10)
{
save|0)=save| l=suve[2]=save[3] = 13;
k= O
;
else
{
send(0x10);

digitall = 0:
digital2 1:
digital3 - |;
digitald - 1;

Pl :displaylsavel01];




send{save[(]):
digitall = I;

digital2 : 0:

digitald = 1

digitald - 1:

Pi display[save[1]];
send(savef 11}

digitall = 1;

digital2  1:

digitall - 0:

digitald - 1;

Pl - displaysavef2]};
send(savef2]);
digitall  1;

digital2  1;
digital3 - 1;

digitald - (;

P1 - display}save|3]];
send{savel3);

a= ()

i
f

break;

default :savelk] = key;

k++;

if (k > 4)
k=0,

break;

——

}

bk Eunction External Interrupt | Rk desaey
void inttime (void) intcrrupt 2
i

int m={




intb=1:
unsigned char kev = OxFF;
savelOl=savel | |=savel2|=savel3]- | 1:
while(b == 1)
i
digitall = 0
digital2 = 1;
digital3 = 1
digitald = I;
Pl - displaylsave[0]};
delay(1);
digitall = I;
digial2 = 0;
digitai3 =1,
digitald = I;
Pl =displaydot[save[1]};

delay(1);

digitall = 1;
digital2 = 1,
digital3 = 0;
digitald = 1,
Pl = displaylsave[2]];

delay(1);

digitall == |,

digital2 == 1:

digitai3 = 1;

digitald -

Pi = display|save|3]];
delay(1); key = scankey();
il (key = OxFF)

{

switch{key)

case 0x10




save[0] savelll-save[2]=save[3}=I1:

break:
case Ox1 | it (savel0)  F1 - save[1]==11 § save[2}==11 | save|3f==11)
i
save 0 save| ll=save[2}=save|3]| = 13;
m
'
clse
J

send(Ux11});

digitail O

digital2 - 1,

digitald  |:

digitald  1;

P1 - display|save}0]];
sendtsave]0});
digitall  1;

digital2 0,

digitat3 -~ I:

digital4 1t

Pl display[save[1]]:
send(savel1]);

digiall - 1:

digial2 - t;

digital3 0y

digital4 : 1:

Pl display|savel2]];
send(save| 2]k
digital) - [;

digitalz  1:

digitald = 1;

digitald O

P1  display|save[3]];

send(savel 31%:
b O
1




break:
de fauit savelm| - key;
m++;
it {m > 4)
m -

break;

}

}/**l***t*#!tt** Function Main *Frrrssolxakkkkx,

void main (void)

i
PO = OxFF:
[TO=1;
ITE=1;
EA=1;
EX0=1;
EX1=1;
while(1)
1

digitall = 0);
digitaiz = |;
digitald = [;
digitald = 1;

P1 = display[12];
delay{t);

digitall = ;
digitai2 = ¢,
digital3 = 1;
digitald = 1,

P1 = displayf12];
delay(l);

digitall = ;
dighal2 = 1;

digital3 = {x




digitald = 1,

P :- displayl12]:
delaw(1};

digitall = L
digital2 1
digital3 = 1I;
digitald - O

P1 =display|12];
delav(1);

if {reset= ()

send{0x12);
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mpatible with MCS-51™ Products
Bytes of In-System Reprogrammable Flash Memory
- Endurance: 1,000 Write/Erase Cycles
lly Static Operation: 0 Hz to 24 MHz
ree-Level Program Memory Lock

} x 8-Bit Internal RAM

Programmabte I/O Lines

o 16-Bit Timer/Counters

. Interrupt Sources

rgrammable Serial Channel

~ Power Idle and Power Down Modes

scription

AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
3 of Flash Programmable and Erasable Read Only Memory (PEROM). The
>e is manufactured using Atmel’s high density nonvolatile memory technology
5 compatible with the industry standard MCS-51™ instruction set and pinout. The
iip Flash allows the program memory to be reprogrammed in-system or by a con-
onal nonvolatile memory programmer. By combining a versatile 8-bit CPU with
1 on a monolithic chip, the Atmel ATB9C51 is a powerful microcomputer which
des a highly flexible and cost effective solution to many embedded control appli-
1s.

IMEL

8-Bit
Microcontroller
with 4K Bytes
Flash

{continued)
Configurations PDIP
P10t ~ 40P vce
P1.1(] 2 39 [0 PO.D (ADO)
Pt.2]a 383 PO.1 (AD1)
P13 a 37 2 P0O.2 (AD2)
P1.4C]5 3B [ P0O.a (AD3)
P1.57] 6 a5 D PO.4 (AD4)
P16} 7 34 [ PO.5 (ADS5)
Pi.7¢l8 aap ro.s (aDS)
RST 9 12 P PO.7 (ADT)
(RXD}) PI.OC] 18 11 P EAIVPR
PQFP/TQFP (TXxD) P31 O 11t aob ALE/PRDG
Soaw {THT®H Pa.2 T} 32 29 O PSER
ooaoo (TRTT) P3.3 312 28 A P2.7 (A15)
L2z (Toy P3.4a] 14 27 QD P2.6 (A14)
VE X - (T1y P3.5] 15 262 P2.5 (A13)
RNER RS DM (WF) P3.6O 16 25 P24 (a12)
oeaoodZz>didn (ROY Pa.7 ] 17 24 P2.3 (A11)
\ ANOnNnNROANN[AQaQ xTaL2 ] 18 230 P2.2 (A10)
46,442, 40,538, 36,34 xTaL1 0 19 22 | P2.1 (A9)
P15 1 32 [P0 4 (AD4) GNO O 20 213 P2.0 (AB)}
F1.6 2 32 P05 {(ADS)
P17 3 31 [1P0.6 (ADB) PLCC
RST 4 30 :lP_O_‘T (ADT) ——
£3.0 5 29 [3JEAIVPP O - o
NC ] B 28 [ANE coca
P3.y 7 27 ALE/PROG e
P2 26 JPSEN INDEX ~—a O - rem
P3.3 g 25 EPZ.? [A15} CORMER :2,_,_,_';_)3,_-,'0°°'
P3.a 10 24 [IP2.B (A4} \aaunn2>nmma
Pa.5 ] 11 23 5P2.5 {A1D) [ ; L L1
12'34' 5161 T %202 122 prsd7 § 3 1 43 439 pp.4 (AD4)
Oouooo0ouooo P1.6L0]8 38[1P0.5 (ADSB)
"i'-.gjgg’?".“."". Pi.7 0% 373 P0.6 {ADG)
o0 g AR RSTC]10 36[PG.7 (ADT)
&niiumiiiii (RXD) P3.0C]11 35 EAIVPR
EE oo Y=L} 34 NG
=% — L (TxDy P3.1CI13 33D ALE)FROG
T (NTT) Pa.2C]14 32 FSEN
{TNTTy Pp3.3]15 31P2.7 (A15}
{Tay Fa.4cd16 30[0P2.B (A14}
1y Pa.sC]17 29[0P2.5 (A13
(111 P33 119,021, 23, 285, 2 (a1

N
—|
m
F

AT89C51

0265F-A~12/97
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e A T89C 51

solute Maximum Ratings*

rating Temperature ..........c.cco.coos oo, -55°C to +125°C "NOTICE:  Stresses beyond those listed under “Absolute
Maximurn Ratings” may cause permanent dam-
‘age Temperature ..o, -65°C to +150°C age to the device. This is a stress rating only and
- functional operation of the device at these or any
age on Any Pin other conditions beyond those indicated in the
Respect to Ground ...........ccccooeeviiieceenn, -1.0V to +7.0V operational sections of this specification is not
) ) implied. Exposure to absolute maximum rating
imum Operating Voltage..........cocooveevee e 6.6V conditions for extended periods may affect device
reliability,
Output Current.........oovviiee e 15.0 mA
Characteristics
-40°C t0 85°C, Ve = 5.0V £ 20% (unless otherwise noted)
bol Parameter Condition Min Max Units
Input Low Voltage {Except EA) -0.5 0.2 Vg -0.1 v
Input Low Voltage (EA) -0.5 0.2Vcce-0.3 v
Input High Voltage {Except XTAL1, RST) 02Vee +0.9 Ve + 05 v
Input High Voltage {XTAL1, RST) 0.7 Ve Vee+ 05 A
Output Low Valtaget" (Ports 1,2,3) Ig = 1.6 mA 045 v
Output Low Voltage(!) Ige = 3.2 mA 045 v
(Port 0, ALE, PSEN)
Qutput High Voltage lop = -60 pA, Ve = 5V £ 10% 24 v
Ports 1,2,3, , PSEN
(Ports 1,2.3, ALE, PSEN) bon = -25 pA 0.75 Ve v
lOH =-10 pA 0.9 VCC A
Qutput High Voltage fon = -B00 wA, Ve = 5V 1 10% 2.4 A
Port 0 in Exd M
{Port 0 in External Bus Mcde) om = -300 KA 0.75 Vee y
'OH =-80 uA 0.9 VCC v
Logical 0 Input Current (Perts 1,2,3) V= 045V -50 pHA
Logical 1 to 0 Transition Current Vin = 2V, VCC = 5V £ 10% -650 RA
(Ports 1,2,3)
Input Leakage Curmrent (Pori 0, EA) 0.45 < Vjy < Vee £10 HA
r Reset Pulldown Resistor 50 300 KQ
Pin Capacitlance Test Freq. =1 MHz, Ty = 25°C 10 pF
Power Supply Current Active Mode, 12 MHz 20 mA
Idle Mode, 12 MHz 5 mA
Power Dawn Mode(® Vee = 6V 100 A
Veo =3V 40 BA

1. Under steady state (non-lransient) conditions, lg, must be exterpally limited as follows:

Maximum lg_ per port pin: 10 mA

Maximum i, per 8-bit port: Porl 0: 26 mA

Ports 1, 2, 3: 15 mA
Maximum total |5, for all output pins: 71 mA
If I, exceeds the test condition, Vp may exceed the related specification. Pins are not guaranteed to sink current greater

than the listed test conditions.
2. Minimum V¢ for Power Down is 2V.

Almer
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HOLTEK

HT12A/HT12E

2"? Series of Encoders

Features

+ Operating voltage
- 2.4V~5V for the HT12A
- 2.4V-12V for the HT12E

» Low power and high noise immunity CMOS
technology

¢ Low standby current: 0.1pA (typ.) at
Vpp=5V

« HTI12A with a 38kHz carrier for infrared
transmission medium

Applications

Burglar alarm system
Smoke and fire alarm system
(Garage door controllers

Car door controllers

General Description

The 2'2 encoders are a series of CMOS LSIs for
remote control system applications. They are
capable of encoding information which consists
of N address bits and 12-N data bits. Each ad-
dress/data input can be set to one of the two
logic states. The programmed addresses/data
are transmitted together with the header bits

Selection Table

¢ Minimum transmission word

- Four words for the HT12E

- One word for the HT12A

Built-in oscillator needs only 5% resistor
Data code has positive polarity

Minimal external components

HT12A/E: 18-pin DIP/20-pin SOP package

Car alarm system

Security system

Cordless telephones

Other remote control systems

via an RF or an infrared transmission medium
upon receipt of a trigger signal. The capability
to select a TE trigger on the HT12E or a DATA
trigger on the HT12A further enhances the ap-
plication flexibility of the 2'2 series of encoders.
The HT12A additionally provides a 38kHz car-
rier for infrared systems.

Function| Aqdress{ Address/ | Data . . Carrier | Negative
Part No. No. |Datia No.| No. Oscillator | Trigger | Package Output | Polarity
455kHz 18 DIP
HT12A 8 0 4 resonator D8-~-D11 20 SOP J8kHz No
— 18 DIP
HT12E 8 4 0 oscillator TE 20 SOP No No

Note: Address/Data represents pins that can be address or data according to the decoder require-

ment.
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HDLTEK# HT12A/HT12E

Block Diagram

TE trigger
HT12E

0sC2 o0sCi

'TT;()—-{ Oscillator H +3 Divider }-boglﬂssr?'e"‘—’ooom
ufier

B i

+12 Counter & Sync,
AQ O [— |
f}( . . 1 of 12 Decoder Circuit
H i | 12 Transmission
; Gate Circuit
ATO— Binary Detector
ADS ----— AD1 vDD VS8
DATA trigger
HT12A
X2 X1
| oschiator  [-»{ 4576 Diviger Data Select} (5 pouT
& Buffer
LMB O‘——l T
CJE > ¢ +12 Counter & » Sync.
A:O H . 1 of 12 Decoder Circuit
H i | 12 Transmission
i i Gate Circuit
A7 0 » Binary Detector

 — $ 3

L= Nt h S
D8 e D11 vDD VS8

Note: The addressdata pins are available in various combinations (refer to the address/data table).
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HT12A/HT12E
Pin Assignment
B-Address 8-Address 8-Address 8-Address
4-Data 4-Data 4.Address/Data 4-Address/Data
- necdt  20bNc - neclr O 20PINc
A0 18 [vDD AD[] 2 19 avoD ADE}1 18 1vDD A0 2 19 vDD
Ar]z 17 (JDOUT A3 1ePoour A1)z 17EDOUT  A1Cd3 18 [3 DOUT
AZ[]3 16Xt A2{] 4 170X Az2(]3 16[J05C1 A2 4 17 [105C1
A3[]4 15[x2 AIC]s 16 X2 Al[]4 15[70s8Cc2 . A3(]s 16 [0 0sC2
A4S 14Bume A4l 6 15 [ LUMB A5 14TE Ads 15PTE
ASs[]6 133011 As7 14011 AsT]6 13 AD11 AS[7 14{TADN
A7 12Dpie re]e 132010 As]7 12[AD10 AB 8 133 AD10
AT 8 11309 AT ]9 12{1D9 ar(C]s 11 3 ADY AT 9 120 ADg
vss(C]9 1008 vss 10 11{JD8 vss]9 107 ADS vss 10 11[JADS
HT12A HT12A HT12E HT12E
-18 DIP - 20 SOP -18 DIP - 20 S0P
Pin Description
. Internal ..
Pin Name | 1/O Connection Description
CMOS IN
Pull-high
(HT12A)
NMOS Input pins for address A0O~A7 setting
AD-AT ! TRAN(;I;?I‘IESION These pins can be externally set to VSS or left open
PROTECTION
DIODE
(HT12E)
NMOS
TRANSMISSION
ADS-AD11 | 1 GATE Input pins for address/data AD8~AD11 setting
PROTECTION | These pins can be externally set to VSS or left open
DICDE
(HT12E)
Input pins for data D8~D11 setting and transmission en-
D8-D11 1 CMOS IN able, active low
Pull-high These pins should be externally set to VSS or left open
(see Note)
DOUT O CMOS OUT Encoder data serial transmission output
CMOS IN Latch/Momentary transmission format selection pin:
1/MB I Pull-high Latch: Floating or VDD
uil-nig Momentary: VS8

3 April 11, 2000



HDLTEK# HT12A/HT12E

. Internal . .
Pin Name | I/O Connection Description
= CMOS IN -
TE 1 Pull-high Transmission enable, active Iow (see Note)

0S8C1 1 | OSCILLATOR 1 |Oscillator input pin

08C2 O | OSCILLATOR 1 |Oscillator cutput pin

X1 I | OSCILLATOR 2 |455kHz resonator oscillator input
0]
I
|

X2 OSCILLATOR 2 [ 455kHz resonator oscillator output

VS8 —_— Negative power supply, grounds
VDD

-— Positive power supply

Note: D8~D11 are all data input and transmission enable pins of the HT12A.
TE is a transmission enable pin of the HT12E,

Approximate internal connections

NMOS CMOS IN
TRANSMISSION Pull-high CMOS ouT OSCILLATOR 1
GATE
EN=---
OSCILLATOR 2 NMOS TRANSMISSION GATE

PROTECTION DIODE

Absolute Maximum Ratings

Supply Voltage (HT12A) .............=0.3V t0 5.5V Supply Voltage (HT12E) ............... —0.3V to 13V
Input Voltage.......ccccrvrenens Vgg—0.3 to Vpp+0.3V Storage Temperature................. -50°C to 125°C
Operating Temperature............... —20°C to 75°C

Note: These are stress ratings only. Stresses exceeding the range specified under "Absolute Maxi-
mum Ratings” may cause substantial damage to the device. Functional operation of this device
at other conditions beyond those listed in the specification is not implied and prolonged expo-
sure to extreme conditions may affect device reliability.
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HDLTEK#

HT12A/HT12E
Electrical Characteristics
HT12A Ta=25°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions
Vop Operating Voltage — — 2.4 3 5 v
3v — 0.1 1
Ist Standby Current Oscillator stops na
5V — 0.1 1 nA
3V — 200 400
Inp Operating Current ?TO load nA
5v |fosc=455kHz — | 400 | 800 | pA
Vou=0.9Vpp (Source) -1 -1.6 — mA
Ippur | Output Drive Current 5V
VoL=0.1Vpp (Sink) 2 3.2 —_— mA
Vig "H” Input Voltage — _ 0.8Vpp| — Vop v
ViL “L" Input Voltage — — 0 — [0.2Vpp| V
D8~D11 Pull-high
v =0V —
Roara Resistance 5V paTA=0 150 300 kQ
HT12E Ta=25"C
Test Conditions .
Symbol Parameter Min. | Typ. | Max. | Unit
Von Conditions
Vop Operating Voltage — _— 24 5 12 v
I dby C Y | oseil —— h
STB Standby Current scillator stops
Y 12V — 2 4 pA
I 0 ting C ¢ 3V | Noload — 40 80 HA
DD perating Curren 12v | fosc=3kHz — 150 200 A
I c v Vou=0.9Vpp (Source) -1 -1.6 — mA
D Output Drive Current 5
out P VoL=0.1Vpp (Sink) 1 1.6 — mA
Vig “H" Input Voltage — — 08Vpp| — | Vpp | V
ViL "L" Input Voltage — — 0 — |0.2Vpp| V
fosc Oscillator Frequency 5V | Rgge=1.1MQ — 3 — kHz
RTe | TE Pull-high Resistance | 5V | Vig=0V — 1.5 3 MO

Apnl 11, 2000




HDLTEK# HT12A/HT12E

Functional Description

Operation

The 212 series of encoders begin a 4-word transmission cycle upon receipt of a transmission enable
(TE for the HT12E or D8~D11 for the HT12A, active low). This cycle will repeat itself as long as the
transmission enable (TE or D8~D11)is held low. Once the transmission enable returns high the en-

coder output completes its final cycle and then stops as shown below.

ol |

—»] |4 <1 word
Encoder
DOUT
T §
le— 4wards —p Je— Céﬂ“ﬁr&ﬁ?y —pjd—- 4 words —p

Transmission timing for the HT12E

D8-D11 I [
Key-in
_..| h— < 1 worg
EnDBSEL!FI( ””I “ { with 3BkHz carrier

—-» e 1word je— Transmited g g 1ward

Continuousty

Transmission timing for the HT12A (L/MB=Floating or VDD}

D8~011 | ’

Key-in {all data=1)
—-»| |4 <1word e 7 words |
Encoder
pouT
Transmitted
> e 7 words ] le— Continuously ~—» |4 1word

1 word (all data=1}
Transmission timing for the HT12A (L/MB=VSS)
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HDLTEK# HT12A/HT12E

Information word

If L/MB=1 the device is in the latch mode (for use with the latch type of data decoders). When the trans-
mission enable is removed during a transmission, the DOUT pin outputs a complete word and then
stops. On the other hand, if L/MB=0 the device is in the momentary mode (for use with the momentary
type of data decoders). When the transmission enable is removed during a transmission, the DOUT

outputs a complete word and then adds 7 words all with the "1” data code.
An information word consists of 4 periods as illustrated below.

(1727772227277 77

= 4 1/3 bit sync. period
4——  pilot period (12 bits) —p 4— oddress code perod daptzr?gge

L
\
A

Composition of information

Address/data waveform
Each programmable address/data pin can be externally set to one of the following two logic states as

shown below.
fosc_ll”llll”l HHIIIIHI'II ||
“one" ML T 7

e || [ S —

Address/
. 'Data Bit

Address/Data bit waveform for the HT12E

Sl 74
cow |l Tl

—» DataBit i

~"Zero"

Address Bit

—lv Address Bit ﬁd—

Address/Data bit waveform for the HT12A
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HOLTEKY ’ HT12A/HT12E

The address/data bits of the HT12A are transmitted with a 38kHz carrier for infrared remote con-
troller flexibility.

Address/data programming (preset)

The status of each address/data pin can be individually pre-set to logic “high” or "low"”. If a transmis-
sion-enable signal is applied, the encoder scans and transmits the status of the 12 bits of ad-
dress/data serially in the order A0 to AD11 for the HT'12E encoder and AO to D11 for the HT12A
encoder,

During information transmission these bits are transmitted with a preceding synchronization bit. If
the trigger signal is not applied, the chip enters the standby mode and consumes a reduced current of
less than 1pA for a supply voltage of 5V.

Usual applications preset the address pins with individual security codes using DIP switches or PCB
wiring, while the data is selected by push buttons or electronic switches.

The following figure shows an application using the HT12E:

"]

0OsC1  ©SC2

Transmission

bouT medium

VDD A0 A1 A2 A3 A4 A5 AB AT VSS TE ADS AD9 AD10 AD11

LT

oo

Voo

VSS

The transmitted information is as shown:

Pilot | A0 Al A2 A3 Ad A5 A6 A7 | ADB | AD9 | AD10| AD11

&
Synec. 1 0 1 0 0 0 1 1 1 1 1 0

8 April 11, 2000




HDLTEK#

HT12A/HT12E

Address/Data sequence

The following provides the address/data sequence table for various models of the 212 series of
encoders. The correct device should be selected according to the individual address and data require-

ments.
Address/Data Bits
Part No.
0 1 2 3 4 5 6 7 8 9 10 11
HT12A A0 Al A2 A3 Ad Ab A6 AT D8 D9 Dio | D11
HTi2E AQ Al A2 A3 Ad AbS A6 AT | AD8 | AD9 |AD10|AD11

Transmission enable

For the HT12E encoders, transmission is enabled by applying a low signal to the TE pin. For the
HT12A encoders, transmission is enabled by applying a low signal to one of the data pins D8~D11.

Two erroneous HT42E application circuits

The HT12E must follow closely the application circuits provided by Holtek (see the "Application cir-

cuits”).

* Error: AD8~AD11 pins input voltage > Vpp+0.3V

0SsC2 VDD
% OSC1 AD11
TE AD10
vSS ADS
AD8

HT12E

April 11, 2000




HDLTEK# HT12A/HT12E

* Error: The IC's power source is activated by pins ADS~ADI11

12v
O8C2 VDD y ?
05C1 AD11 A
TE AD10 AAN
AD9
vss
ADA z
HT12E ;§7
Flowchart
* HT12A * HT12E
| Power on ' | Power on
* I
Standby mode Standby mode
Data enable? ransmission
enabled 7
Yes Yes

4 data words
transmitted

Data with carrier
senal output

Data still enabled 7

No

ransmission
still enabled

4 data words
transmitted
continuousty

v | I

Send the | |Send ~1" 7 times for
last code | |all of the data codes

5 |

Note: D8~D11 are transmission enables of the HT12A.
TE is the transmission enable of the HT12E.

10 April 11, 2000



Lys

SGS-THOMSON
MICROELECTRONICS

BD136
BD138/BD140

PNP SILICON TRANSISTORS

=« SGS-THOMSON PREFERRED SALESTYPES
=« PNP TRANSISTOR

DESCRIPTION

The BD136,

BD138 and BD140 are silicon

epitaxial planar PNP transistors in Jedec SOT-32
plastic package, designed for audio amplifiers
and drivers utilizing compiementary or quasi
compementary circuits.

The complementary NPN types are the BD135
BD137 and BD139.

SOT-32

INTERNAL SCHEMATIC DIAGRAM

Co(2)
(1)
B
Eo(3)
5008810
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
BD136 BD138 BD140
Veso  [Collector-Base Voltage (le = 0) -45 -60 -80 Vv
Vceo Collector-Emitter Voltage (lg = 0) -45 -60 -80 vV
VEeso Emitter-Base Voltage (Ic = 0} . -5 A
I Collector Current -1.5 A
lem Collector Peak Current -3 A
I Base Current -0.5 A
Pt |Total Dissipation at Tc £ 25 °C 12.5 w
Piot Total Dissipation at Tamp < 25 °C 1.25 w
Tsig | Storage Temperature -65 10 150 °C
T; Max. Operating Junction Temperature 150 °C
June 1997 1/4




HOLTEK

2'? Series of Decoders

Features

+ Operating voltage: 2.4V~12V

Low power and high noise immunity CMOS
technology

Low standby current

Capable of decoding1£2 bits of information
Pair with Holtek's 27 series of encoders
Binary address setting

Received codes are checked 3 times

* ¢ & o 0

Applications

« Burglar alarm system
s Smoke and fire alarm system
+ (Garage door controllers

+ Car door controllers

General Description

The 22 decoders are a series of CMOS LSIs for
remote control system applications, They are
paired with Holtek's 2" series of encoders (re-
fer to the encoder/decoder cross reference ta-
ble). For proper operation, a pair of
encoder/decoder with the same number of ad-
dresses and data format should be chosen.

The decoders receive s%rial addresses and data
from a programmed 2'% series of encoders that
are transmitted by a carrier using an RF or an
IR transmission medium. They compare the se-
rial input data three times continuously with

Selection Table

s Address/Data number combination

- HT12D: 8 address bits and 4 data bits

- HT12F: 12 address bits only

Built-in oscillator needs only 5% resistor

Valid transmission indicator

¢« Easy interface with an RF or an infrared
transmission medium

¢ Minimal external components

L

Car alarm system

Security system

Cordless telephones

Other remote control systems

their local addresses. If no error or unmatched
codes are found, the input data codes are de-
coded end then transferred to the output pins.
The VT pin also goes high to indicate a valid
transmission.

The 2" series of decoders are capable of decod-
ing informations that consist of N bits of ad-
dress and 12-N bits of data. Of this series, the
HT12D is arranged to provide 8 address bits
and 4 data bits, and HT12F is used to decode 12
bits of address information.

Function Data
Address VT | Oscillator Trigger Package
Part No. No., No. | Type
HT12D 8 4 L ¥ | RC oscillator | DIN active "Hi” | 18 DIP/20 SOP
HT12F 12 0 — v | RC oscillator | DIN active "Hi"} 18 DIP/20 SOP

Notes: Data type: L stands for latch type data output.
VT can be used as a momentary data output.

July 12, 1999



HOLTEK ;g 2'? Series of Decoders

Block Diagram

08c2 osci
O ? :
lOsciilator I——-’ Divider |——> S =0
Data Shift | .
| o| Register | Latch Circuit [ ¢ | Data
)\
DIN Buffer =| iData Detector I—-—l
| v
Sync. Detector Comparator [* Comparator Control Logic
1 f
k4 v
Transmission Gate Circuit Bufler —®OVT
Address vDD VSS

Note: The address/data pins are available in various combinations (see the address/data table).

Pin Assignment

8-Address B-Address 12-Address 12-Address
4-Data 4-Data 0-Data 0-Data
o ned1 > 20PNe o nelr ~ 20Ppnc
a0 18 vDD A0 2 180OvoD A0 18 VDD A0 2 193 vDD
A2 17[3vT Al 3 18vT ATCE2 170vT Ata 18VT
Az[]3 167 0sc1 A4 1730scC1  Az[]3 wBaosc1t  Az[f4 171 0sC1
A3{]4 15 0sc2  A3l]s 6Joscz A4 1500sc2  A3[]s 16[J OSC2
A4S 143 DIN Al 15[ DIN AdELS 14 IDIN Ads 150 DIN
As[6 1301 AS[ 7 1“1omn AS[]6 130Aan AsSO7 140 a1
A6 7 120 D10 Al 8 13[JD10 A} T 12 A10 AB[Cls 130 A10
AT[S 110Ds ATO 9 120 D9 AT[]8 11 A9 A7 g 12[3JAs
vss[]9 1008 vss{ 10 11[Ds V859 1077 A8 VSS[ 10 113 A8
HT12D HT12D HT12F HT12F
—-18 DIP — 20 SOP ~18 DIP - 20 SOP
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HOLTEK # 2'? Series of Decoders

Pin Description

. Internal .
Pin Name | I/0 Comnection Description

NMOS . .
AO-Al1 I | TRANSMISSION Input pins for address A0~A11l setting

They can be externally set to VDD or VSS.

GATE
D8-~-D11 O CMOS OUT Output data pins
DIN 1 CMOSIN Serial data input pin
vT O CMOS OUT Valid transmission, active high
0SC1 I OSCILLATOR | Oscillator input pin
08C2 0] OSCILLATOR | Oscillator output pin
VS8S I — Negative power supply (GND)
VvDD 1 -— Positive power supply

Approximate internal connection circuits

NMOS
TRANSMISSICN
GATE

f'ﬁ_D —I>o—10 | oo os%ﬂT._t_{Dﬁ-DvDoscz

CMOCS CuUT CMOS IN OSCILLATOR

Absolute Maximum Ratings

Supply Voltage......ccccevvemvnrinrvneane -0.3V to 13V Storage Temperature................. —50°C to 125°C
Input Voltage.........ccvere Vgs—0.3 to Vpp+0.3V Operating Temperature............... —20°C to 75°C

Note: These are stress ratings only. Stresses exceeding the range specified under "Absolute Maxi-
mum Ratings” may cause substantial damage to the device. Functional operation of this de-
vice at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliability.

3 July 12, 1999
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2"? Series of Decoders

Electrical Characteristics Ta=25°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Von Conditions
Vop Operating Voltage _ — 2.4 5 12 v
5V — 0.1 pA
Ists Standby Current Oscillator stops
12V — 2 4 LA
Iop Operating Current gy | Noload — 200 | 400 pA
fosc=150kHz
Data Qutput Source Vened 5V B .
I Current (D8~D11) 5V OH==: 1 16 mA
0
Data Output Sink Vo =0.5V .
Current (D8~D11) 5V | Vo=t 1|18 mA
I VT Qutput Source Current - Vou=4.5V -1 -1.6 — mA
VT
VT Output Sink Current VoL=0.5V 1 1.6 — mA
Viu “H” Input Voltage 5V —_— 3.5 — 5 v
Vi "L" Input Voltage 5V — 0 —_ 1 v
fosc Oscillator Frequency 5V | Roge=51kQ — 150 — kHz

July 12, 1999
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2'? Series of Decoders

Functional Description

Operation

The 2'2 series of decoders provides various com-
binations of addresses and data pins in differ-
ent packages so as to pair with the 2" ° series of
encoders.

The decoders receive data that are transmitted
by an encoder and interpret the first N bits of
code period as addresses and the last 12-N bits
as data, where N is the address code number. A
signal on the DIN pin activates the oscillator
which in turn decodes the incoming address
and data. The decoders will then check the re-
ceived address three times continuously. If the
received address codes all match the contents of
the decoder’s local address, the 12-N bits of
data are decoded to activate the output pins
and the VT pin is set high to indicate a valid
transmission. This will last unless the address
code is incorrect or no signal is received.

The output of the VT pin is high only when the
transmission is valid. Otherwise it is always
low.

Output type

Of the 2% series of decoders, the HT12F has no
data output pin but its VT pin can be used as a
momentary data output. The HT12D, on the
other hand, provides 4 latch type data pins
whose data remain unchanged until new data
are received.

Part |Data|Addressi OQutput | Operating
No. |Pins| Pins Type Voltage
HT12D| 4 8 Latch | 2.4V~12V
HT12F| O 12 — 2.4V~12V

Flowchart

The oscillator is disabled in the standby state
and activated when a logic "high” signal applies
to the DIN pin, That is to say, the DIN should be
kept low if there is no signal input.

el
'*w

Standby mode

No Risable VT &
gnore the rest of
this worg
Yes 4

Address bits
matched ?

Yeas

Store data

—»,

Match
previous stored
data 7

3 times
of checkin,

9

Latch data
to output &
activate VT

Address or
data error ?

Yes

July 12, 1999
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MAX232, MAX232|
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS047L - FEBRUARY 1980 ~ REVISED MARCH 2004

Meets or Exceeds TIA/EIA-232-F and ITU MAX232...D, DW, N, OR NS PACKAGE
. (TOP VIEW)

Operates From a Single 5-V Power Supply

With 1.0-¢F Charge-Pump Capacitors c1+ ] 1 ~J 18]} Veo

Operates Up To 120 kbit/s Vgs [} 2 15[] GND

Two Drivers and Two Receivers Ci-fls  14fJTI0UT

+30-V Input Levels g?E 4 13%21'3"
-ls 12[] R1OUT

Low Supply Current . . . 8 mA Typical Vs- I 6 1] T1N

ESD Protection Exceeds JESD 22 T20UT [ 7 10[] T2IN

= 2000-V Human-Body Model (A114-A) R2IN [] 8 9f] R20UT

Upgrade With Improved ESD (15-kV HBM)

and 0.1-uF Charge-Pump Capacitors is

Available With the MAX202

Applications

- TIAJEIA-232-F, Battery-Powered Systems,
Terminals, Modems, and Computers

description/ordering information

LinASIC is a trademark of Texas Instruments,
L

The MAX232 is a dual driver/receiver that includes a capacitive voltage generator to supply TIA/EIA-232-F
voitage levels from a single 5-V supply. Each receiver converts TIA/EIA-232-F inputs to 5-V TTL/CMOS levels.
These receivers have a typical threshold of 1.3 V, a typical hysteresis of 0.5 V, and can accept +30-V inputs.
Each driver converts TTL/CMOS input levels into TIA/EIA-232-F levels, The driver, receiver, and
voltage-generator functions are available as cells in the Texas Instruments LinASIC™ library.

ORDERING INFORMATICON

A PACKAGET PARTNUMBER | MARKING
PDIP {N} Tube of 25 MAX232N MAX232N
Tube of 40 MAX232D
SOIC D) Reel of 2500 MAX232DR MAXZ32
0°C to 70°C Tube of 40 MAX232DW
SOIC (OW) Reel of 2000 MAX232DWR MAX232
SOP (NS) Reel of 2000 MAX232NSR MAX232
PDIP (N) Tube of 25 MAX232IN MAX232IN
Tube of 40 MAX232iD
~-40°C to 85°C SOIC (D) Reel of 2500 MAX232IDR MAX2321
SOIC (OW) Tube of 40 MAX232I10W MAX232I
Reel of 2000 MAX232IDWR

t Package drawings, standard packing guantities, thermal data, symbolization, and PCE design
guidelines are available at www.ti.com/sc/package.

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 sheet.

PRODUCTION DATA information is current as of publication date, Copyright € 2004, Texas Instruments lncorporated
Products conlorm to speciications pl.-'r1 lhed lerms of Texas Il::;rrrmlen;s "

siandard warmanty, Production processing does not necessarlly include

testing of all parameters. TEXAS

POST OFFICE BOX B55303 ® DALLAS, TEXAS 75265 1




AX232, MAX232i

JAL EIA-232 DRIVERS/RECEIVERS

S047L - FEBRUARY 1989 - REVISED MARCH 2004

lic diagram (positive logic)

Function Tables

EACH DRIVER
INPUT | OUTPUT
TIN TOUT
L H
H L

H = high level, L = low

level

EACH RECEIVER

INPUT | QUTPUT
RIN ROUT
L H
H L

H = high level, L = low

level

T1iN n >} b T10UT
T2IN 10 >O ! T20UT
R10OUT i O< 3 R1IN
R20OUT ® O< 5 R2IN
‘E‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




MAX232, MAX232I
DUAL EJA-232 DRIVERS/RECEIVERS

SLLS047L. - FEBRUARY 1988 - REVISED MARCH 2004

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

Input supply voltage range, Vo (see Note 1) ... -0.3Vio6V
Positive output supply voltage range, Vg ............... ... .. . ... .. .. ... Vee-03Vio15V
Negative output supply voltage range, Ve ~03Vio-15V
Input voltage range, V- Driver ......... ... ... . ... ... . ... . ... . ... -03VtoVec+03V
Receiver ... ... . T 30V

Output voltage range, Vo: TIOUT, T20UT ... i Vg-~03VtoVg, +03V
RIOUT, R2OUT ... . -03Vto Ve + 0.3V

Short-circuit duration: T1OUT, T20UT ... .. ... o Unlimited
Package thermal impedance, 85 (see Notes 2 and 3): Dpackage .......................... .. 73°C/wW
DWpackage .......................... 57°C/wW

Npackage ............................ 67°C/W

NSpackage ......................... .. 64°C/W

Operating virtual junction temperature, Ty ... ... o o 150°C
Storage temperature range, Tolg - -65°C to 150°C

t Stresses beyond those fisted under “absolute maximum ratings™ may cause permanent damage to the device. These are stress ratings only, and
functional oparation 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.

NOTES: 1. All voltages are with respect to network GND.

2. Maximum power dissipation is a funciion of T j{max), 84, and Ta. The maximum allowable power dissipation at any altowable
ambient temperature is Pp = (T (max) - Ta¥0, 4. Operating at the absolute maximum T, of 150°C can affect reliability.
3. The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions

MIN  NOM MAX | UNIT
vee Supply voltage 4.5 5 55 Y
ViH High-level input voltage (T1IN,T2IN) 2 A
VIL Low-leve! input voltage (T1IN, T2IN) 0.8 v
RN, R2IN Receiver input voltage 130 \Y
MAX232 0 70
Ta Operating free-air temperature A% 23] T 35 °C

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Note 4 and Figure 4)

PARAMETER TEST CONDITIONS MIN ¢ TYPE wm™mAX| UNIT
Voo =585V, Al outputs open,
8 10 A
lcc  Supply current T = 25°C m

¥ Al typical values are al Voo = 5 V and Ty, = 26°C.
NOTE 4: Test conditions are C1-C4 =1 pF atVoo =5V 105V

Q?‘ TEXAS
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X232, MAX2321

JAL EIA-232 DRIVERS/RECEIVERS
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DRIVER SECTION

ictrical characteristics over recommended ranges of supply voltage and operating free-air
nperature range (see Note 4)

PARAMETER TEST CONDITIONS MIN TYPT Max| uNIT
)4 High-level output voltage T1QUT, T20UT RL = 3 k(2 to GND 5 7 v
IL  Low-fevel output voltage? T10UT, T20UT | R| = 3 kf2lo GND -7 -5 v
Qutput resistance T10UT, T20UT | Vg+ =Vg5-=0, Vo=t2V 300 (9]
3§ Short-circuit output current T10UT, T20UT  |Vgoo =55V, Vp =0 #10 mA
Short-circuit input current T1IN, T2IN V=0 200 uA

typical values are at Vo = 5V, Ta = 25°C.

e algebraic convention, in which the least-positive {most negative} value is designated minimum, is used in this data sheet for logic voltage
rels only.

it more than one output should be shorted at a time,

‘E 4 Test conditions are C1-C4 =1 pFal Voo =5V +05V.

itching characteristics, Voo = 5V, T = 25°C (see Note 4)

PARAMETER TEST CONDITIONS MIN  TYP MAX:! UNIT
. RL=3kQto7 Kk,
Driver slew rate See Figure 2 30| WVius
(t) Driver transition region slew rate See Figure 3 3 Vius
Data rate One TOUT switching 120 kbit/s
E 4: Test conditions are C1-C4 =1puF at Ve =5V 105V,
RECEIVER SECTION

ctrical characteristics over recommended ranges of supply voltage and operating free-air
perature range (see Note 4)

PARAMETER TEST CONDITIONS MIN TYPT mMaAX| uNIT
4 High-leve! output voltage R10OUT, R20UT |lgH =-1 mA 3.5 v
. Low-level output voltaget R10UT, R20UT  |igL =3.2mA 0.4 %
Receiver positive-going input P,
=5V, Ta = 25°C 1.7 24 Vv
¥ threshold voltage RTIN. R2IN Vee =3V, A
Receiver negative-going input - Ta = 25° 0.8 12 vV
®  threshold vollage RAMN, R2IN Vec=5v. A=25°C . ’
s Input hysteresis vollage R1IN, R2IN Voo =5V 0.2 0.5 1 \
Receiver inpul resistance R1IN, R2IN Yoo =5, Ta = 25°C 3 5 7 k2

ypical values are at Voo =5 V, T = 25°C.

: algebraic convention, in which the least-positive {most negative) value is designated minimum, is used in this data sheet for logic voltage
2ls only.

Z 4: Test conditions are Ct-C4 =t uF atVoc =5V 0.5V,

tching characteristics, Voc = 5V, Tp = 25°C (see Note 4 and Figure 1)

PARAMETER TYP | UNIT
y(R) Receiver propagation delay time, low- to high-level output 500 ns
R Receiver propagation delay time, high- to low-level output 500 ns

: 4 Test conditions are C1-C4=1pFatVeo =5V 0.5 V.

*9 TEXAS
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SGS-THOMSON
MICROELECTRONICS

ULN2801A
ULN2802A - ULN2803A
ULN2804A - ULN2805A

EIGHT DARLINGTON ARRAYS

» EIGHT DARLINGTONS WITH COMMON EMIT-
TERS

» QUTPUT CURRENT TO 500 mA

s OUTPUT VOLTAGETO S0 V

= INTEGRAL SUPPRESSION DIODES

» VERSIONS FOR ALL POPULAR LOGIC FAMI-
LIES

= OUTPUT CAN BE PARALLELED

» INPUTS PINNED OPPOSITE QUTPUTS TO
SIMPLIFY BOARD LAYOUT

DESCRIPTION

The ULN2801A-ULN2805Aeach contain eightdar-
lington transistors with common emitters and inte-
gral suppression dicdes for inductive loads. Each
darlington features a peak load current rating of
600mA (500mA continuous) and can withstand at
least50V inthe off state. Qutputsmay be paralleled
for higher current capability.

Five versions are available to simplify interfacing to
standard logic families : the ULN2801A is designed
for general purpose applicationswith a current limit
resistor; the ULN2802Ahas a 10.5k 2 input resistor
and zenerfor 14-25V PMOS ; the ULN2803A has a
2.7k input resistor for 5V TTL and CMOS ; the
ULN2804A has a 10.5kQ input resistor for 6-15V
CMOS and the ULN2805A is designed to sink a
minimum of 350mA for standard and Schottky TTL
where higher output current is required.

All types are supplied in a 18-lead plastic DIP with
a copperlead from and featurethe convenientinput-
opposite-output pinout to simplify board layout.

September 1997

DIP18

PIN CONNECTION (top view)

N Y ¥ ouT 1
N2 2 7 ouT 2
IN 3 3 % OUT 2
IN & & 15 OUT &
INS & 6 OUT §
IN6 6 13 OUT 6
N7 7 2 ouT 7
INEe B J1 our &
GND 9 wp COMMON FREE

WHEELING DRODES

1/8




ULNZ2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

SCHEMATIC DIAGRAM AND ORDER CODES

For ULN2801A (each driver for PMOS-CMOS) For ULN2802A (each driver for 14-15V PMOS)
j——ﬂ—t‘)con J-—.l—ocou
Ve +—Cour 1skn +—Oour
IND—p Y . IN )
| 4 1 1
| |
| 7.2kl 3k0 * ¢ 72k0 kA ?
! | : |
L._* _________ - - - - ——- —— - - 4
EACH DRIVER <. 39 EACH DRIVER 5. 1984
For ULN2803A (each driver for 5 V, TTL/CMOS) For ULN2804A (each driver for 6-15 V
CMOS/PMOS
[—H—-Oc:ou
7en 10.5k0 1+—y—Oout
N I '
' | I
] '
! 7.2%0 i 1210 3x0 *
!
' I
:.. - — —— —— ——_ L o~ — —— —— —— -
EACH DRVER EACH DRIVER . u_n

For ULN2805A (each driver for high out TTL)

[—.}—0 COM
105K T—Oour
IN
\ i
|
| IO
! |
- — — -~ — -
HACH DRIVER 5 -5%1211

2/8 ‘7 SGS-THOMSON
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vo Qutput Voltage 50 V'
Vi Input Voltage A
for ULN2802A, UL2803A, ULN2804A 30
for ULN2B05SA 15
lc Continuous Collector Current 500 mA
g Continuous Base Current 25 mA
Piot Power Dissipation w
{one Darlington pair) 1.0
{total package) 2.25
Tamb Operating Ambient Temperature Range — 2010 85 °C
Tsg Storage Temperature Range - 5510 150 °C
Tj Junction Temperature Range - 20 to 150 °C
THERMAL DATA
Symbol Parameter Value Unit
Rih i-amb Thermal Resistance Junction-ambient Max. 55 °C/wW
ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min, Typ. Max. | Unit | Fig.
lcex Output Leakage Current Vce = 50V 50 A 1a
Temb = 70°C, Ve = 50V 100 pA | 1a
Temb = TODC
for ULN2802A
Ve = 50V, Vi = 6V 500 pA | 1b
for ULN2804A
Vee = 50V, V; = 1V 500 [T 1b
Veeeay | Collector-emitter Ic = 100mA, Ig = 250pA 09 1.1 Vi
Saturation Voltage lc = 200mA, Is = 350nA 11 1.3 v 2
le = 350mA, lg = 500uA 1.3 1.6 v
liom Input Current for ULN2802A V= 17V 0.82 1.25 | mA
for ULN2803A V; = 3.85V 0.93 1.35 mA
for ULN2804A V=5V 0.35 0.5 mA 3
V= 12V 1 1.45 mA
for ULN2805A V, = 3V 1.5 24 mA
liofr) input Current Tamb = 70°C, Ic = 500pA 50 65 pA 4
Vi input Voltage Vee=2V
wem) P for ULN2802A 13 | Vv
g = 300mA
for ULN2803A 2.4 V'
lc = 200mA 2.7 A
lc = 250mA 3 v
e = 300mA 5
for ULN2804A 5 \'
lc = 125mA 6 A
Il = 200mA 7 v
Ic = 275mA B v
Ilc = 350mA
for ULN2805A 24 \'
le = 350mA
hre DC Forward Current Gain for ULN2801A
Ve = 2V, lg = 350mA 1000 - 2
G Input Capacitance 15 25 pF -
tPLH Turm-on Delay Time 0.5Vito 0.5V, 0.25 1 us -
tPHL Turn-off Delay Time 0.5Vito 0.5V, 0.25 1 us -
Ir Clamp Diode Leakage Current Vr = 50V 50 LA 6
Tamb = 70°C, Vg = 50V 100 uA 6
Vg Clamp Diode Forward Voltage e = 350mA 1.7 2 \' 7
38
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itures

mpatible with MCS5-51™ Products

Bytes of Reprogrammable Flash Memory
- Endurance: 1,000 Write/Erase Cycles

V to 6V Operating Range

ly Static Operation: 0 Hz to 24 MHz

>-Level Program Memory Lock L 4

i X 8-Bit Internal RAM
Programmable I/O Lines
3 16-Bit Timer/Counters

Interrupt Sources -Ri

grammable Serial UART Channel 8 Blt

2ct LED Drive Outputs H

‘Chip Analog Comparator M Icroco nt ro I Ie r

v Power Idle and Power Down Modes

with 2K Bytes

icription Flash
\T83C2051 is a low-voltage, high-performance CMOS 8-bit microcomputer with
ytes of Fiash programmabie and erasable read only memory (PEROM). The
e is manufactured using Atmel's high density nonvolatile memory technology
3 compatible with the industry standard MCS-51™ instruction set. By combining AT8 9C2 051
satile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89C2051 is a pow-

microcomputer which provides a highly flexible and cost efiective solution to
embedded control applications.

\T89C2051 provides the following standard features: 2K Bytes of Flash, 128
of RAM, 15 1/O lines, two 16-bit timer/counters, a five vector two-level interrupt
ecture, a full duplex serial port, a precision analog comparator, on-chip oscillator
lock circuitry. In addition, the ATB9C2051 is designed with static logic for opera-
lown to zero frequency and supports two software selectable power saving
s. The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial
.nd interrupt system to continue functioning. The Power Down Mode saves the
contents but freezes the oscillator disabling all other chip functions until the next
rare reset.

Configuration

PDIP/SOIC
A

RST/VPP ] 1 20 1 VCC

(AXD)yP3.0 ] 2 19 (O P17

(TXD) P31 3 18 [0 P1.6

XTAL2 ] 4 17 1 P15

XTaL1 ] 5 16 01 P1.4

{iNTC) P3.2 ] & 15 71 P1.3

(INT1} P3.3 1] 7 14 P12
(T} P3.4a J g 13 A P1.1 (AINT)
(T1)P3.5¢] 9 12 [ P1.0 (AIND)

GND O 10 113 P3.7

03680-B-12/97
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