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Specify position of car system

Mr. Nattaporn Chairattikun ID 46010207
Mr. Nattapon Thongmee 1D 46010210
Ass0.Prof.Dr. Apinunt Thanachayanont advisor

Educational 2006

Abstract

This thesis is present a vehicle location system. Main purpose of thesis is to study principle of
“RFID” system that can use in general purpose. In design of system the “RFID” is use to fix data
at cache position with a microcontroller use translate signal. After that the signal will pass a
module receiver for emit and receive a wireless signal. The module receiver made by translate
microcontroller for sent data to computer by serial port and use program “Visual Basic” for

complied and display by computer.
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" IRP(Indirect Register Bank Select bit - 11a7) : {idenuusivesmizsniwioya
usuuazIvmaas IMd i 1dn158vBaiun Tnedos(indirect addressing mode)
® RPI-RPO(Register Bank Select bit —1in 61a5s) : 1A onuuenvesvilon 1w

ToyausuuasiSmand TWdiife 1¥n1s8bauun Tauas a(direct addressing mode)
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admﬁmﬁmfhmwxﬂaiiw"lﬂ"lﬁufi'ln'iﬂsﬂauTmmaﬂﬁmj wieilenszviviids CLRWDT
130 SLEEP

o

= PD (Power -down bit - 1ia 3 ) : iauaninisiiewluTvyeadunie Ivue

]
a_ o o <
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Usznandsanuilo lulasaouTnsamesidrg Tnuaaial Tasnisnsevindde SLEEP fiafqe
»
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" 2 (Zerobit~1in 2): Tiagud Muamwmansnsziididimandamany

® DC ( Digit carry/borrow bit— 1/ 1) : IANaMI80useHI1UEN

®  C( Carry/borrow bit— 1in 0 ) : iananiety Huaasnanisnauaziua g
atiamans

Y 4 oY oot J = Yy a Yy

® %aAd3 OPTION : Sidtnnsnannsosmuozidowldynia ussedoyaniugy

[ o al = o dl
MIyadwvaneia B, n1sidenvouvivesdygiadumedsudsnnrousniivi RBO/NT,
[ ° o L4 o o 7= o
vayarIugumsiIiveslnwes o unzieateen ey Tusamsaegi oxs1 Tuuwerd 1

»
uaz 0x81 tuuuar 3 deiiswaniBeavesdoyntuusaziinde Ui

oPTIoN RBPU _INTEDG TOCS "TOSE  PSA PS2  PSI  PSO

Un7 w6 fin5 fma 93 dm2_ w1 dao

RW-1 RMW-1  RW-1 RW-1 RW-1 RW-1 RW-1 RW-I
U 2.13 swaziBsavesdeya tuusdazinye i3 Sames OPTION

® RBPU (Port B Pull-up enable bit - i 7) : fateueifiantswasuvaanesn B
" INTEDG (Interrupt edge select bit — 1in 6 ) : Timdsnvouvwesdaygrudunes
v inmuaueniivy RBOINT

¥ TOCS (TMRO Clock source select bit — 1in 5) : fiaionunasdodyaiuniing
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vod'lnwes o

®  TOSE (TMRO Source edge select bit — U 4) : liaaann1stldouni)asvesszay

3l A o 91 4 a r J o [y = Jﬂ : o 1 A
ﬁmm'lmma‘nﬂ‘rr'lmuaﬁ 0 {WuR1vY ﬂ'l'iﬂ'lﬂuﬁ'l.lf]lal.ﬂnluﬂﬂul UVHADUNABDIUDININNIT
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= o 2 4
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& q 3 a [ 1 o = sA o ' o n’-: o't
wei ldlumsdmuadasidiulunninueslSanamesilera s wiuieaddenin

o 4 2 - as 1 o 1 s
woesnay nmes 0 Favelisasdufiuandraiu
= 4 o i
® 33171035 PCON (Power control status register) - 33mm0 15 19 umsudsdozvesnts

R 3 = et = a
Siafiiniuveslulnsnouinsames PIC 16F628 Suomnsaegii 0xsE Hinldanaiios 3 dn
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=t

{im 7 U9 6 iim 5 el 4 fim 3 1ig 2 am 1 iimo
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X

= 3 ] = oy o
il2.14 SwazIipuAvDIvE YA Uz invess Sanes PCON

1 2, 4-7 Tuilgau s e 18l <o
" OSCF (INTRC/ER oscillator speed - 1in 3) : fimfanaudidayaianndnily

Tvua INTRC uag ER

. =Y =y o =
= POR (power-on reset status bit— 1 1) : TiauanedoIun s elRamII8Too1s

N 7]

" BOR (Brown-out reset status bit - 1% 0 ) : fiauamsaramzmsRaus 11895 ITA
= o . . = { ar 4
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it o Y o s 4 o = ar
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] ] ] o P )
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=T o a oy d 1 as
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L g : ' 3 ot : 1 1
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2.3 mydemsveyariie s Data Communication
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1.) mséamsuummu (Parallel Transmission) .
miﬁumwmm‘fm:mm'sdqi’agaﬁﬂwmu 7 fin 9y g4 10011110 e 8 T son lndow

Mulavrumdadoyaill 8 1du daunisdadeyouvveynsy foyaszgndisenlilfiaziin
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2) miﬁammuuaqﬂsu (Serial Transmission)

] ] 3 ]
msasdeyauuueynsuiiseon @iy 2 Yszinn'ldun

31 2.17 msdsdeyanuueynsy

2.1 msdsdeyouvuerdalania Fneldfumesivasssum (dumb terminal)l3
f‘hwsmmaua‘nmﬂaummammmzuﬁmuanim Tav e andounlosdoyald s
ﬁwa:ummuuuni]vuaﬂs11um'sm'dwauawuuuauuwmm‘ﬂuummum (bit per second)
maqﬂnsmawﬂﬂsumzﬁwaga 1 Tud AezdaiiaSudu (start bit) fow Fainezdiu o
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i szsauduiiy 10 T tumsdedoyaBvsmuddussdl 1 Sadudu 7 lindoyn (data bit) 1
iin nzianeya uay 1 Sanga nszvIuMsmMaITE Ry 1 511 fezdedoyngadelyl &

o & 0 A = d WMYw a a w do ar 1 - | = = =
ﬂ‘H‘l.I'IUﬂﬂ’J'ILi.IElﬂEIIJW'Jmf]ﬂlU‘lﬂﬂJUﬂ!iﬂﬂu ﬂﬂ1ﬂH’Jd'J1i]$1ﬂﬂJBﬂ 9 1anioluran 1 UM
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k 4

3V 2.18 msSudsdoyauuy Asynchronous



26

¥ = o oA P ] 1 ) 1o ]
luszyyitszifortesiuarinialsiinae Tezuds $1luasemuidmuald msas

y oA o o ar =, o
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2.4 anuiie e 1fumnasg v Rs-232
Tavn@nsealyInsnouiiunesssiinefaiidiuoynssudedn RS- 232 egludaiy

' 4 < ia, : ‘ .
weagudr  Fawedm RS-232  iiwmthifunazdeadeyaluuuveynsuiSundt  Universal
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A a 1 o - =
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L]

=

BidAnsoting vetosin v30 EIA (RS-232: Recommended Standard Number 232, EIA:
. T ¥ o of v ¥
Electronic Industry Association ) ‘lﬂmﬂuﬁmmgmuaaqﬂnimﬁﬂﬂmmuaqﬂimm"hmu'lﬂ
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¥ »
@ 232 fevmumytavenuasguddl uaz ¢ Aunuoavetiugaiuveaniasgiudai
4 d A ar 4 ' dar
plszmeArRIIATg N RS-232 ey suwguinyuzuoamsiFeudegUnsaiudadeya
(DCE : Data Communication Equipment) ﬁUQﬂﬂiﬁ’ﬁﬂﬂ 13 'ITEllluﬁ (DTE : Daa
. . g Y Iy a o o o 2w
Telecommunication  Equipment)  dmfufldneuniunsival1y DTE  Anuiwde da
3 ( U d 4 A =) .w
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[ ﬂ vl Wn’: A J e oA o ar 1
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] o o
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fiesuemsinn e smazyiildauues DB-9
. ar i1 wr ) o o
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) a Y . -
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2.5 M3Bumaiivla Serial Port 38 Visual Basic
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aylun151497m MSComm
O CommPort Wlumssi muavusiavveswesneynsufis1deenisinse dret1umu
dundimuaiinisiudouTlsunsuAadefuwadn Coml sxiisudiy
MSComml.CommPort = |
O Settings 14 lunsfimuasnst Baud Rate n3onmi§ 1 lunisdatioya mirodiuia
AU, m?s{ Swuvesiindeya, Swnvesiinilaiie sndaedratu isdmualdiing
@ouTlsunsul9ai Bsud Rate = 9600 inde3uti ifina3a $uiiadayamiiu g da
naziitiatlave 1 da
MSComml.Settings = “9600, N, 8, 1
O PortOpen W udlauazilans 1 uwesneynsy sndadrau snzilalfau
nosnaynsu I muar Value ifiu True HouTRa 14w
MSComm1.PortOpen = True
untdesnislianesneynsu i muan Value i False
MSComm| .PortOpen = False
InBuffersize ﬁ'lumiﬁmummﬂum Buffer 1uﬂ’l‘i§'n1’l’ﬂl;l_ﬁl‘ﬁ'1ll‘l

OuBuffersize ilumsAimuaviaves Bufferlums fudoyaidu

o O O

Inputlen (umsfimuadivesdayafierusin Busfer Ay

O

InputMode (umsimuasiiavesfeyaiifudnn mput 1lumsewsdoyan
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WoinaynIu ondlrematy duneumniminmesvewaineynsy udninnfiu13lusm
[ ] E 4
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1 0001 0001
2 0010 0010
3 0011 0011
4 0100 0100
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6 0110 0110
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8 1000 1000
9 1001 1001
A 1010 1010
B 1011 1011
C 1100 1100
D 1101 1101
E - 1110 1110
F 1111 1111

A19149 4.1 HBNINARDTIAA1A0INTIV1 RB4-RB7 98¢ Encoder/Decoder



& P Yo [ N ~ = 'Y ' Y o N o -
wnanstduenansianuhdmiunslsanuiionsfinwimiu lueygalnilulsslesuaunism

lunsdilas edu Snvanudivdaulaailon wazneseadaiunvesenasnnasendinisunluly



dy ~ - o v N A = ' gj . N ) - o N
wnansiiduenarsianubidmsunslsnuienisnyiniiu lweygslmilulsdsslosuaunisan

. = $L a &Y 9P & YoV o oax ¥ & a ° -
lmmiaﬂ,m Ne@u anvaudlnaauyasienm LLGSG]ENEJ’]\‘IENOQLT\]'WJENL@ﬂﬁ?inﬂﬂiﬂwmﬂ’lﬁuqiﬂiﬂj



& a ¥ o [y N ~ =2 ' ' ¥ o N o N
wnansiidwenasianubdmsunislsnuionisnwiniy lweygislmhlulsysslosununisen

lnsdilag vivau Snvinudlvdaudasilon uaznesedadaavesenarsynasminisunluly



51

uUni s

unargl

TualSygniinut Idssnumseenmiadieszuuszydumisse Usenoudio 2 au
1 ¢ YR o q = o oy
Tasdauusniedmassmssudedoyaunduniesnoununns aunsaldouldduazannia
AR LABUNUADT IADE19gNABY uAIlnInINsTuzA T SUdIdoyaupIsT Y RFID farloy
=2 o ' o A oA @ 3 ¥ ¥ &
¥1N99723 19 RFID Tudwanudfiganeimuszozysamssudavssdayalduiniunazlu
] b4
dauvesnsiudadoyarmunsdiuanudingszes lumssudedygrady lunmswaun
A as P 9 s 1 ar o )
ssuvnslasudaginsalnldudedygadnan
1 = = = d A o
aauvesmsilszuianadedviawdn 6 luneuiunssiietihumissuiana awsn
1FanulAduazgnana
¥ »
Tnssomudidiunuamslumsifulysuasiannss vy Logistc aelil 18 lusuaaive

ML 5 AN INYOIHLIBITUAN




PIC16F62X

Pin Diagrams

PDIP, SOIC
RAZANZAVREF w11 —  18J-+—e RAU/AN1
RAJANICMPY -a—[] 2 - 17[] -—= RAO/ANO
RA4/TOCKICMPZ ~=—=[]3 0O 18[)-=—= RA7/0SC1/CLKIN
RAS/MCLRVPp —={]4 & 15[1-=—e RAS/OSC2/CLKOUT
vss —[s5 J 14[0-=— Voo
RBO/INT a6 § 13[] a—a RBZ/T10OSIPGD
RBY/RX/DT -w—e[]7 12|} == RB6/T10SOMICKIPGC
RB2TX/CK ~a—={18 11[J=— RBS
RBYCCPY ~=—=[]9 10 ] ~+—= RB4/PGM
SSOP
RA2JAN2NVREF —— 11 -+—» RA1/AN1
RANANNCMPT a—e=[]2 19 =—= RAD/AND
RA4/TOCKIICMP2 —a—a[]3 O 18] --—= RA7/OSCICLKIN
RASMCLRNVPP ——p-[14 9 17 =—e- RAG/QSC2CLKOUT
Vss —e=[]5 o 16{] =—— V0D
VSS w—w[16 ; 15[ ~-— VDD
RBONT o w[]7 5 14-«—» RBUTIOSKPGD
RB1/RX/DT -—[]8 13[J-=—» REGT10SOMICKIIPGC
REBATX/CK -a—a(]9 12[]~— RBS
RBWCCP1 —a—[] 10 11[]— RB4/PGM
Device Differences
Process
Device V;;t:g: Oscillator Technology
9 (Microns)
PIC16F627 30-55 {Note 1} 0.7
PIC16F628 3.0-55 {Note 1) 0.7
PIC16LF627 20-55 (Note 1) 0.7
PIC16LF628 20-55 (Note 1) 0.7
Note 1: if you change from this device to ancther device, please verify oscillator characteristics in your
application.

DS40300C-page 2 Preliminary © 2003 Microchip Technology Inc.



PIC16F62X

TABLE 12-4: BAUD RATES FOR ASYNCHRONOUS MODE (BRGH = 0)
BAUD Fosc = 20 MHz SP?RG 16 MHz SPBRG {10 MHz SPBRG
value value value
RATE(K) | KBAUD  ERROR _ {(decimal) | KBAUD  ERROR  (gpcima)) | KBAUD  ERROR  (gecimaly
0.3 NA — — NA — —_— NA — —_
1.2 1.221 +1.73% 255 1.202 +0.16% 207 1.202 +0.16% 129
2.4 2.404 +0.16% 129 2.404 +0.16% 103 2.404 +0.16% 64
9.6 9.469 -1.36% 32 9.615 +0.16% 25 9.766 +1.73% 15
19.2 19.53 +1.73% 15 19.23 +0.16% 12 19.53 +1.73V 7
76.8 78.13 +1.73% 3 83.33 +8.51% 2 7813 +1.73% 1
96 104.2 +8.51% 2 NA _ — NA —_ —
300 3125 +4.17% 0 NA — —_ NA _ —
500 NA —_ — NA — — NA — -
HIGH 3125 — 0 250 — 0 156.3 — 0
LOW 1.221 — 255 0.977 —_ 255 0.6104 — 255
BAUD Fosc = 7.15909 MHz SPBRG |5.0688 MHz SPBRG |4 MHz SPBRG
RATE (K) value value value
KBAUD ERROR (decimal) KBAUD ERROR (decimal) KBAUD ERROR (decimal)
0.3 NA — — 0.31 +3.13% 255 0.3005 0.147% 207
1.2 1.203 +0.23% 92 12 0 65 1.202 +1.67% 51
2.4 2.380 0.83% 46 24 0 32 2.404 +1.67% 25
8.6 9.322 -2.90% 11 9.9 +3.13% 7 NA — —
19.2 18.64 -2.90% 5 19.8 +3.13% 3 NA — —
76.8 NA _ — 79.2 +3.13% 0 NA — _
96 NA —_ — NA —_ —_ NA — —_
300 NA —_ — NA _ -— NA —_ _
500 NA — —_— NA — — NA — —
HIGH 111.9 — 0 79.2 —_ 0 62.500 — 0
LOW 0437 — 255 0.3094 — 255 3.806 — 255
BAUD |Fosc = 3.579545 MHz SPBRG |1 MHz SPBRG [32.768 MHz SPBRG
RATE value value value
(K} KBAUD ERROR (decimal) KBAUD ERROR (decimal) KBAUD ERROR (decima!)
03 0.301 +0.23% 185 0.300 +0.16% 51 0.256 -14.67% 1
1.2 1.190 0.83% 46 1.202 +0.16% 12 NA _ —
24 2.432 +1.32% 22 2.232 -6.99% 6 NA — —
9.6 9.322 -2.90% 5 NA — — NA — —
19.2 18.64 -2.90% 2 NA — —_ NA —_ —
76.8 NA —_ —_ NA — —_ NA - —_
96 NA —_ —_ NA — — NA — —
300 NA — — NA —_— — NA — -
500 NA —_ — NA — — NA . _
HIGH 55.93 —_ 0 15.63 — 0 0.512 — 0
LOW 0.2185 — 255 0.0610 — 255 0.0020 — 255

® 2003 Microchip Technology Inc.

Preliminary

DS840300C-page 71




. . t
031

yre|y %&{T g8
. 2Yd ¢8d———— jonuo] iyon
S W.w_.mm] IVd 98d [——— eaepeu| euRg

{)— —0¥d S8d [———— ay@adg/en0A,

uney ozald T ez vog

aso EGd

X M Nruﬂu N_.mn_

= d QZLLH
T PPA_08d | s
VrEFdIH .._:c__.l_l MM uuﬂ
¥
= OU) AN e aLg mq —
aND  InQ RIUTLLS L0 SV~
aNg N0 FBIgl—0 > errre L LUNERAA SN
[ LNV N —T zaso  EV [~
nr L ﬂ 1710 2V |-~
1A LY [~
PPA OV —
20/6 b gil—e )Y
PPA

“3U] J01INPUONWIS YN[OH

WO YXUSHLH ON 11q § UM 13podaq 1q Z| Aruig © I8 1-aZ11H Buisn saatadsy 1 eoldiy

: 1naa) uonestddy
ZHA 8y aey TE(] pseoqaseq
o} 08 - o dop ameladwa] vonesad(y
s ¢ U] UQ) WM ALY
L) 14 M8 JusEAIbg sstoN
oy 005+ PRI PuiRYD
wgp 0l1- Jag Aanisuag
ZHW T6'€Ck PUB B1¥ "S1¢€ ol Aouanba1g e1pry vonerd()
wp wn [ AL | u WAS SOlSUTRIEY )
SONSUAIRIBY) [BANMIINT
A £0 - - (07 ) ¥0 01~ =B1ep]
A 9IA - §oraan | (UBiH ) vn 00T+ = E1epl nQ ey erepA
yu 94 - wauny fimesdg| 10y
A 09 AO'S € sdeyjoa Aiddns Suneiadp| oA
X dA] W suoflIpuc) BRwered IoquIkS

Jeauy g EuBia : incing

JaA 0'9- ¢c: eBewoa Addns  zypwy Ze CEP PUR gL 'SLE Aouonbesy

MSY : uonenpoy

wuuapny : g upd

pun;: tud

pun i gud

2op 1§ uid

33 1y ud

1881/ Inhing swou| & ¢ uid
inding meg mMIBi : z uid
PuD iy ud

m-_yiiy

19A1929Yy posed MVS VYPErdTd

HOZL

avdivl

wodsede@ojul ey LE21-£9£(506) ¥ed BEZT1-T94(506} ‘Pl

epeue) 9T @57 OLBIUD |IH PUSWIPIR £0Z WUN "PY %330 JBAEDE 159M SOT

-aut ‘ABojouyday dedie

PPA

lgssappy ICLIH -
iv-0v \ml— agy_ ®A B
© Iiq s33ippy 0Ig MR —160% LV [N
LL% 0L 6 'BQV —0LaV 9
LAY mﬂ ]
T =—{31 B
CT T
Zoso EV
ndino 44 indu| apo] uualw_g“ ._._wwm NF“ -~
. < —\
b werditf, i PPA OV [~
£ gL L

PPA

“2U[ JOJINPUODIWIIS A3NOH

wox 13poouT 31q 71 ATeutg € ‘dIQ81-IZ 1 LH Buisn janwsues, uteys-£a3 EordAL

: 1nadt) uonjeatjddy

{ Wyo (g = aouEpadw] BT 153, * Jal =+ JoST = MMHEIMWRY 358 ) - 2NN

sdq NooT 1 ARY zI§ | Bwipoduy [ewaxy myeedl da
wgp - 4! - AGAS =D
wgp - 91 - ATI"A6 =P wyogs ~Jamod mdino g4l Od
ZHN | TSIt Sit eIt Jnpow ZYNS It Aouanbarg amjosqy|  Od
A £o - - (mo7) wn g =gep] aGeioA w07 1ndu) 1A
A s 0tal 29a [ go-ooa] (uBIH) wnoo! =2iepl adenjop YBHINdY]| YA
yu F6i - - (AZnwaund yead| T3
vw $9'l - - (ADwaun) yead| | 99
A [iydl - 0T ageyjoa Ajddns BunessdQ|  oop
nun X8 d4p urp SuoIpuo)) I3jawered 10quiig

QA T1 - 2 : ebeyop uonwedg
SV @ UONenpow

[ indine 4y ) suuayuy : y uid
pcud

uneg:zud

ano s ud

4

-l

TYN ZE'CEY Pue gLp ‘Sie Aouenbead

-y

Jajnusuel] jjews enin vyebrdil

L 4
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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 212 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

s 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 212 series of encoders.
The HT12A additionally provides a 38kHz car-

are transmitted together with the header bits rier for infrared systems.
Selection Table
Function| Address | Address/ | Data . . Carrier | Negative
Part No. No. Data Neo.| No. Oscillator | Trigger | Package QOutput | Polarity
455kHz 18 DIP
HT12A 8 0 4 resonator DB~D11 20 SOP 3BkH:z 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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Block Diagram

TE trigger
HT12E

08C2 081

TE <>—rr Oscillator I—r! +3 Divider ’—» DE:BB 3‘;:‘" O pouT

T

+12 Counter & ; Sync.
AD :J ’ 1 of 12 Decoder Circuit

i ! i |12 Transmission
i : i Gate Circuit
AT O—* Binary Detector

S S -

ADB e AD11 vDD V5SS
DATA trigger
HTi2A
x2 X1
3
Osclllat 576 Data Select DOUT
[ sclllator I——b[ +576 Divider % Buiter —»ODOU

B t

H
c‘ R +12 Counter & N Sync.
.AP $ . 1 of 12 Decoder Circuit
; 12 Transmission
P Gate Circuit
ATO—» Binary Detector
=g 53
D8 —u D14 vDD VSS

Note: The addressdata pins are available in various combinations (refer to the address/data table).
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HT12A/HT12E
Pin Assignment
8-Address 8-Address 8-Address 8-Address
4-Data 4-Data 4-Address/Data 4-Address/Data
- NC L] ™~ 200NC - NG« ~ 20[TINC
Ang] 1 18[QvoD YiTm ) 19 [JvDD A0 18 vDD a0z 19[JvDD
All]2 7 [JO0oUT A1da 18 1DouT A1z 7ooutr  Aa1l]a 18 oout
a2 3 16 X1 Az[]a 17 3X1 azC}s 16[708C1 A2(] 4 170 0sCi
A3 4 15[ %2 A3s 16[1%2 A3(}4 15 0sc2 Al[]s 16[] O8C2
A4CES 14 UM A4ds 15[ J1L/MB Ad4]5 1aTE ¥ il 15OFE
AS[}6 133011 AsSC 7 141011 AS[]6 13[JAD1Y AS[ 7 140 AD11
asC]? 121D10 A6[ds 3o A5 7 127 AD10 A6[] s 13{JaD10
AT S 11109 ATe 12709 AT[]®8 1[JADg ATCl9 121 AD9
VSS[}9 1wpoe vss] 10 1108 vss(]9 10 [ ADS vs5[] 10 11 [ ADB
HT12A HT12A HT12E HT12E
-18 DIP - 20 SOP -418 DIP -20 SOP
Pin Description
Pin Name { I/O c Intern?l Desecription
onnection
CMOS IN
Pull-high
(HT124)
AO~AT I NMOS Input pins for address AO~A7 setting
TRANCEEITI‘ESION These pins can be externally set to VSS or left open
PROTECTION
DIODE
(HT12E)
NMOS
TRANSMISSION
ADS~ADIL| 1 GATE Input pins for address/data AD8~AD11 setting
PROTECTION | These pins can be externally set to VSS or left open
DIODE
{HT12E)
Input pins for data D8~D11 setting and transmission en-
D8~D11 I 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 cutput
CMOS IN Latch/Momentary transmission format selection pin:
L/MB I Pull-high Latch: Floating or VDD
g Momentary: VSS
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HT12A/HT12E
Pin Name | IO | C::::::.?:n : Description
TE I %ﬂ&ig}j Transmission enable, active low (see Note)
OSC1 I | OSCILLATOR 1 | Oscillator input pin
08C2 O | OSCILLATOR 1 | Oscillator output pin
X1 I | OSCILLATOR 2 §455kHz resonator oscillator input
X2 O | OSCILLATOR 2 : 455kHz resonator oscillator output
VSsSs I wn Negative power supply, grounds
VDD I — 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

NMQOS CMOS IN
TRANSMISSION Pull-high CMOS OUT OSCILLATOR 1
GATE
EN-----
L D o | oser D_E-trl)’l]oscz
OSCILLATOR 2 NMOS TRANSMISSION GATE
PROTECTION DIODE
.
X1 X2 .
O |: Ol Voo
Absolute Maximum Ratings
Supply Voltage (HT124) ............. -0.3Vto 5.5V Supply Voltage (HT12E) .............. —0.3Vto 13V
Input Voltage...........oucuuen. Vss—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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HT12A/HT12E
Electrical Characteristics
HT12A Ta=25°C
? Test Conditions
Symbol Parameter ¥ - Min. i Typ. | Max. | Unit
Vop Conditions .
Vop Operating Voltage — ! am—n 2.4 3 5 v
A — {01 1 | pA
IsTe Standby Current = —— Oscillator stops
5V — 0.1 1 HA
© 3V ! Noload — 200 400 pA
Ipp Operating Current —
P g s5v | fosc=455kHz — | 400 | 800 | paA
. Vop=0.9Vpp (Source} -1 -16 — mA
Ipoutr |Output Drive Current 5V - — - -
| " VaL=0.1Vpp (Sink) 2 3.2 — mA
Il ! gt H
f !
Ve “H” Input Voltage P — 0.8Vpn| — ! Vop v
H ¥ ¥
Vi, “L" Input Voltage b — 0 — 10.2Vpp!| V
D8§~D11 Pull-high v =0V - 3
RpATA | Resictance 5V | VpaTa 150 00 | kO
HT12E Ta=25°C
Test Conditions . .
Symbol Parameter — Min. | Typ. | Max. | Unit
Vo Conditions
Voo Operating Voltage — —_ 24 5 12 v
3V } _ 0.1 1 HA
I Standby Current Oscillator stops
ST8 aned 12v — 2 4 pA
. 3V | No load — 40 80 pA
Inp Operating Current 12v | fosc=3kHz — 150 300 A
I Outout Drive C . v Vou=0.9Vpp (Source) | -1 -1.6 — mA
ut Drive Curren
pouT |} ute Vor=0.1Vpp (Sink) 1 | 16 | — | ma
Vig "H" Input Voltage — — 0.8Vpp, — Vbp A
ViL "L"” Input Voltage — —_— 0 — {02Vpp| V
fosc Oscillator Frequency 5V | Rpgc=1.1MQ — 3 - kHz
RTE TE Pull-high Resistance | 5V | VTg=0V — 1.5 -3 MQ
5 April 11, 2000
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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 P8~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.

= U | ]

—»| (4 <1 word
Encoder
DouT
j4— 4words —p la— go’?"{'if‘z‘gﬁ?y —»je— 4 words —p]

Transmission timing for the HT12E

De~D11 I I

Key-in
—»| & <1 word
Ensguer l””“ | ”““”” ””””H I ”””” | “]“t with 38kHz carrier
Transmitted
—»| | iword j— Contimuously —»{ & 1word

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

D8-D11 I i
Key-in {all gata=1)
—»| ja <1word | 7 words -]
Encoder
DOoUT
Transrmitted
—»| |« 7 words -»| fe— Continuously —> b Tword

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

Information word

IfL/MB=1 the device i5 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.

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

shown below.

fosc

"One”

"Zero”

Data Bit

Address Bit

s "QOne”

~Zera®

— - 113 bit sync. period

'«——  piloiperiod (12bits) ——#! l4— eddresscode period  —did— da;r?gge —-i

Composition of information

[ S

[

Address/
> Data Bit

I [ I

Address/Data bit waveform for the HT12E

fosc

A A
£t fa.// i’y // g
' L . fa

3BkHz
camier

s "One”

T {ATOR_IT

~p; Data Bit

S Tm

~"Zero"

T

i Il
= Address Bit k—

Address/Data bit waveform for the HT12A
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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 AQ to AD11 for the HT12E encoder and A0 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:

"7

QsC1 QsC2

Transmission

DOUT ™ edium

VDD A0 A1 AZ A3 A4 A5 AB A7 VSS TE ADS AD9 AD10 AD1A

LLTLT]

o™o

Voo

V8S

The transmitted information is as shown:

Pilot | AO Al A2 A3 Ad Ab A6 A7 | AD8 | AD9 | AD10 | AD11
&
Syme. 1 0 1 0 0 0 1 1 1 1 1 0
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Address/Data sequence

. The following provides the address/data sequence table for various models of the 22 series of

encoders. The correct device should be selected according to the individual address and data require-
ments.

i Address/Data Bits
Part No. T : T
0 1 2 3 4 5 . 6 7 8 9 10 11
,HT12A A0 Al A2 A3 A4 A5 | A6 A7 Ds D9 | D10 ¢ D11
{ |
iHT12E A0 Al A2 A3 A4 A5 ! A6 A7 | ADS8 | 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 HT12E application circuits

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

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

{ - %H*

0scCH AD11
TE AD10
VSS AD9
ADS |—o [ ] 12v
P BC )
HT12E

9 April 11, 2000




Hl.'.JLTEK#>

* Error: The 1C's power source is activated by pins AD8~AD11

HT12A/HT12E

12v

0OSC2 VoD . ?

QSC1 AD11 A
TE AD10
VSS
HT42E
Flowchart
= HT12A « HT12E

Power on ' Power on '

- .
L
A

Y

Standby mode

Standby mode

ransmission
enabled ?

Data enable?

Yes Yes
L
Data with carmier 4 data vgofds
serial output trangmitted

"
-

ransmission
still enabled

.

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

10

4 data words
transmitted
continuously
y | I
Send the | |Send "1* 7 times for
last code | |alt of the data codes
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Oscillator frequency vs supply voltage

fosc
(Scate)
Rosc {0}

700 - - - - - - R

- ' : : i . 470k

- 510k
6.00 |- B

) ; ‘ . . 560K

i . 620k
500 - e e o= . - - g - \. . ‘ P T o

i . ; y 680K

- ‘ 750k
R T - - - - o 820K

910k
1.0M
(3kH2)3.00

2.00

1.00

2 3 4 5 6 7 -] 8 10 1 12 13 Voo (VDC)

The recommended oscillator frequency is fpsop (decoder} = 50 foscg (HT12E encoder)
= = foscg (HT12A encoder)

3
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HT12A/HT12E

Application Circuits

-

v |
o2
3 o3

> [h

&

T~o—1
o
> ~o—]
o
o]

[ IR

@™ |~

Note: Typical infrared diode: EL-1L2 (KODENSHI CORPF.)
Typical RF transmitter: JR-220 (JUWA CORP.)

Voo 1006}
N
AC voo 18 8050
A pout [
A2 x1 184550, 11 Lioo0F
£ €10MD

A3 x2 3—?—;15 |-+ 100pF
Ad L/MB AL N |
AS D11 3=
A8 p1o 128
AT D9 L—o o——+¢
VSs o8 P34

HT12A 77

12

[ Transmitter Circuil |—j""
L—'_" Voo

LLLELittt

¥

AO voD {8

Al oouyT 17 |

A2 osci [if

A3 0SC2 &

A4 TE |14

AS FYIRY L

A6 ADWPES

AT apafts

vss  apspls
HT12E
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HT12D/HT12F
2'2 Series of Decoders

Features

= Operating voltage: 2.4V~12V

« Low power and high noise immunity CMOS
technology

* Low standby current

+ Capable of decoding 12 bits of information
+ Binary address setting

* Received codes are checked 3 times

+ Address/Data number combination
- HT12D: 8 address bits and 4 data bits
- HT12F: 12 address bits only

Applications

= Burglar alarm system

+ Smoke and fire alarm system
« (arage door controliers

« Car door contrallers

General Description

The 2*? decoders are a series of CMOS LSls for remote
control system applications. They are paired with
Holtek’s 2'? series of encoders (refer to the encoder/de-
coder cross reference table). For proper operation, a
pair of encoder/decoder with the same number of ad-
dresses and data format should be chosen,

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

Selection Table

* Built-in oscillator needs only 5% resistor

* Valid transmission indicatar

* Easyinterface with an RF or an infrared transmission
medium

+ Minimal external components

« Pair with Holtek's 2'? series of encoders

+ 18-pin DIP, 20-pin SOP package

* Car alarm system

+ Security system

s Cordless telephones

s Other remote control systems

ously with their loca! addresses. If no error or un-
matched codes are found, the input data codes are
decoded and then transferred 1o the oulput pins. The VT
pin also goes high to indicate a valid transmission.

The 2'2 series of decoders are capable of decoding
informations that consist of N bits of address and 12-N
bits of data. Of this series, the HT12D is ammanged to pro-
vide B address bits and 4 data bits, and HT12F isused to
decode 12 bits of address information.

Function Data
Ad'gress Osciltator Trigger Package
Part No. o. No. | Type
HT12D 8 4 L RC oscillator DIN active "Hi* | 18DIP, 20S0P
HT12F 12 0 — RC oscillator DIN active "Hi* | 18DIP, 20SCOP

Notes: Data type: L stands for latch type data output.

VT can be used as a momentary data output.

Rev. 1.10
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Block Diagram

0OSC2 0SsC1
T3
I Oscillator Divider | Data Shitt —b Lateh Giroult r'—.": ?Da:a
1 »| Register |i ‘» O
DIN O Buffer =ina:a Detedorl— l
1 Y
Sync. Detector | | | Cemparator [* Comparator Control Logic
P ;
v v h 4
Transmisston Gata Circuit Bulfer VT
Address vOD VSS

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

Pin Assignment

. B8-Address 12-Address 12-Address
2_3:&"’“ 4-Data 0-Data 0-Data
A\ L
v NCO 4 20[ONC o NC[}1 200NC
ADL]1 18 vDD ADC] 2 19[3vDD AOCTt 18 E]vDD A0 2 19[1voD
Al 2 173Vt At 18 2VT At 2 170VT A3 18VT
Az2[33 16osc1  A2C]4 17Josct A3 16[]osc1  A2[4 17 Josct
A3] 4 151J08C2  AI]s 16[J0sc2 A3[]4 15J0scz  A3(s 16 osc2
aaL]s 143 DIN AMe 15Dy AOS 14 JDIN AMOe 15 JDIN
As[]6 13011 ASC]7 14D o1 AS[16 133A M As7 141 A1
AELC]7 12 D10 A6l 8 13010 A7 1200A10 A8 130 A10
ATES 11303 A7 9 121709 ATC]8 1MA9 ATC]o 120 A9
Vvss([]9 10 08 vss[d 10 11308 vss]e 10[1A8 vss 10 11[3A8
HT12D HT12D HT12F HT12F
-13 DIP-A - 20 SOP-A -18 DIP-A - 20 SOP-A
Pin Description
. Internal .
Pin Name o Connection Description
Input pins for address AO~A11 setting
AD~A
O~A11 (HT12F) 1 NMOS These pins can be externally set to VSS or left open.
Transmission Gate i - i
AO~A7 (HT12D) Input plr'!s for address A0~A7 setting
These pins can be externally set to VSS or left open,
D8~-D11 (HT12D) o] CMOS OUT Qutput data pins, power-on state is low.
DIN | CMOS (N Seral data input pin
VT o CMOS OUT Valid transmission, active high
0OSC1 i Oscillator Oscillator input pin
08C2 o] Oscillator Oscillator cutput pin
VSS -— —_ Negative power supply, ground
vDD — — Positive power supply

Rev. 1.10 2 November 18, 2002
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Approximate internal connection circuits

NMOS
Transmisslon Gate CMOS oUT CMOS IN Osdillator

_I—_J!:LD —l>0—'|:| D—{>o— osci W osc2

Absolute Maximum Ratings
Supply Voltage ..ot -0.3V to 13V Storage Temperature ..........ccccoeeeeeeennen. -50°C to 125°C
INPUt VORAGE orveooeeoeeeeeeee Vgs—0.3 to Vgp+0.3V Operating Temperature ..............coovee..r -20°C to 75°C

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

ity.
Electrical Characteristics Ta=25°C
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Voo Conditions
Voo Qperating Voltage — — 2.4 5 12 v
5v — | 01 1 uA
isTR Standby Current Qscillator stops
12V — 2 4 uA
oo Operating Current 5V | Noload, fogc=150kHz | — 200 | 400 pA
o Data Qutput Source Curmrent (D8~D11} | 5V | Vor=4.5V -1 -1.86 —_ mA
Data Output Sink Current (D8~D11) 5V | VoL=0.5V 1 1.6 — mA
by VT Qutput Scurce Current sv Von=4.5V -1 -16 — mA
VT Qutput Sink Current Vg =0.5V 1 1.6 — mA
Vv “H" input Voltage 5v — 3.5 — 5 %
ViL “L” Input Voltage sV — 0 . 1 v
fosc Oscillator Frequency “ ] 5V [Rgges51kQ — 150 —_ kHz

Rev. 1.10 3 November 18, 2002
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HT12D/HT12F

Functional Description
Operation
The 2'2 series of decoders provides various combina-

tions of addresses and data pins in different packages
$0 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 gscillator which in turn decodes the incoming ad-
dress and dala. 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
tocal address, the 12-N bits of data are decoded to acti-
vate 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 transmis-
sion is valid. Otherwise it is always low.

Qutput 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 | Address | Output | Operating
No. | Pins Pins Type Voltage
HT12D 4 8 Latch 2.4v-12v
HT12F ¢ 12 —_ 2.4v~12v

Decoder timing

Encoder
Transmisslon | | I
Enable

Flowchart

The osdillator is disabled in the standby state and acti-
vated 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.

=

Standby mode

No Disable VT &
ignore the rest of
this word
Yes [

Address bits
matched ?

Yes

>,
Match
previous stored
data 7
Yes

Jtimes
of checkin

Latch data
to output &
activate VT

Address or
data emor 7

Yos

= |4~ <1 word

Encoder
DOuUT ' l

[ 4 words —p je—
Fa] 2 clocks

Decoder VT |

T it
Comnioudly ——wte— 4 words —»)

ba-» 2 clocks

L

4 check —im

la—  check —»f

Latched
Data Out _>

X

Rev, 1.10
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Encoder/Decoder cross reference table

Package
D;::‘:::’_"' Data Pins | Address Pins | VT | Pair Encoder Encoder Decoder
piP | soP | piP | sop
T
HT12A ‘
HT12D 4 8 Y HT12E 18 20 18 20
HT12A ’
HT12F 0 12 ¥ HT12E 18 20 : 18 20

Address/Data sequence
The following table provides address/data sequence for various models of the 22 series of decoders.

Address/Data Bits
Part No. T
(1] 1 2 3 4 5 6 7 ] 9 10 11
HT12D A0 Al A2 A3 A4 A5 A6 A7 D8 D9 010 | D11
HT12F A0 Al A2 A3 Ad A5 A6 A7 A8 A9 | A10 Al
Oscillator frequency vs supply voltage
fosc
{Scale)
Rasc {(1)
400 = mmm o mr oo s oo e coTTT Tt
R Lo
. : : ; ! : ! ; . : 27k

350 | r . ! \ ! ' ' '

300 |- ---

250 |-

200 | :L

150 |- -
(100kHz)1.00 - -

0.50

0.25 . . :

2 a 4 5 6 T 8 9 10 " 12 13 VDD (V DC)

Note: The recormmended oscillator frequency is fosco (decoder) = 50 fosce (HT12E encoder)

;-% fosce {HT12A encoder),

Rev, 1.10 5 November 18, 2002
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Application Circuits

‘NLDL Receiver Circuit l—— “‘LD[ Receiver Circuit l——

Voo
Voo
~o— a0 vool8 S A0 VDD _513
A1 w0 A1 viPlo
A2 0SC1pE a2 oscil®
15 Rosc 15 Rasc
A3 OSC2 A3 OSC2
Ad oiNFE e A4 DINFY
13 13
A5 o3 o AS anpd o
. ST LEADSY AB a0l g
AT ool o A7 o
VSS o8Pl o vss Agl10_5
HT12D HT12F
Rev. 1.10 6 November 18, 2002




+5V-Powered, Mulitichannel RS-232

Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

Supply Valtage (VCC) oo, -0.3V to +6V
Input Voltages
TIN......

RIN oo i T PP +30V

TOUT {INOLE T) st e et et e +15V
Cutput Vollages

Lo 0 | TP UV P O PP PRt +15V

ROUT - ooeerer v ce s eree s emsbis s 0.3V 1o Ve + 0.3V)
Driver/Receiver Output Shor Circuited to GND......... Continuous

Continuous Power Dissipation (Ta = +70°C})
16-Pin Piastic DIP {derate 10.53mwW/°C above +70°C)....B42mwW
18-Pin Plastic DIP {derate 11.11mW/*C above +70°C)....889mwW
20-Pin Plastic DIP (derate 8.00mW/°C above +70°C) ....440mW

16-Pin Narrow SO (derate 8.70mW/°C above +70°C) .. 696mwW
16-Pin Wide SO {derate 9.52mW/*C above +70°C).... .762mwW
18-Pin Wide SO (derate 9.52mW/°C above +70°C}.....762mwW
20-Pin Wide SO (derate 10.00mwW/*C above +70°C). ..B0OmwW
20-Pin SSOP (derate 8.00mW/°C above +70°C) .......... 640mW
16-Pin CERDIP {derate 10.00mW/°C above +70°C).....800mw
18-Pin CERDIP (derate 10.53mwW/°C above +70°C).. ..B42mwW
Operating Temperature Ranges
MAXZ2__AC_ _ MAX2_ _C_ .., 0°C1to +70°C
MAX2_ _AE_ _ MAXZ2_ _E_ _ .. -40°C 10 +85°C
MAXZ_ _AM_ _. MAX2__M__... ..-55°C 1o +125°C
Storage Temperature Range................... ..-65°C 1o +160°C
Lead Temperature {soldering, 10S€¢) ..ooovoeeee e +300°C

Note 1: Input voltage measured with ToyT in high-impedance state. SHDN or Ve = OV.

Stresses beyond those listed under "Absolute Maximum Ratings ™ may cause permanent damage to the device. These are smess ratings only. and funcuonal
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243

(Voo = +5Y £10%, C1-C4 = 0.1pF, Ta = Timin to Tmax. unless otherwise noted.}

PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS
RS-232 TRANSMITTERS
Output Voltage Swing All transmitter outputs loaded with 3k€1 to GND +5 +B v
Input Logic Threshold Low 1.4 08 v
Input Logic Threshold High . 2 1.4 v
. Normal operation 5 40
Logic Pull-Upfinput Current SHDN = 0V, MAX222/242, shutdown £0.01 £1 bA
Output Leakage Current Vee = i SHDN = OV, VouT = 15V, MAX222/242 £0.01 +10 oA
Voo = SHDN = 0V, VouTt = £15V +£0.01 +10
Data Rate All except MAX220. normal operation 200 116 kbits/
MAX220 22 20 sec
Transmitter Qutput Resistance Vee = V+ = V- =0V, Vout = £2V 300 T0M Q
Qutput Short-Circuit Current Vour = OV +7 £22 mA
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range +30 v
All except MAX243 R2iy 0.8 1.3
RS-232 Input Threshold Low Vee = 5V MAX323 R2m (Note 2) 3 v
) All except MAX243 R2IN 1.8 2.4
RS-232 Inpui Threshold High Vee = 5V NAXZ13 Rz (N8 ) o5 o v
RS-232 Input Hysteresis All except MAX243, Vce = 5V, no hysteresis in shdn. 0.2 0.5 1 y
MAX243 1
RS-232 Input Resistance 3 5 7 k{2
TTLCMOS Output Voltage Low lout = 3.2mA 0.2 0.4 v
TTL/CMOS Output Voltage High lout = -1.0mA 35 Veo-0.2 v
o Sourcing Vout = GND -2 -10
TTL/CMOS Output Short-Circuit Current Shrinking VouT = Vec o 5 mA
TTUCMOS Output Leakage Current | SHON = Ve of EN = Veg (SHDN = OV for MAX222). 005 =10 | pA
0V sVoutsVce
2 MAXILA
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ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)

(Vo = +5V £10%. C1-C4 = 0.1uF. Ta = TMiN 10 Tpax. unless otherwise noted.}

PARAMETER CONDITIONS MIN TYP MAX | UNITS
EN Input Threshold Low MAX242 1.4 0.8 Y
EN Input Threshold High MAX242 2.0 1.4 v
Operating Supply Voliage 4.5 5.5 v
MAX220 Q.5 2
No load
Vee Supply Current (SHDN = vee), MAX222/232A/233A/242/243 4 10 oA
Figures 5,6, 11,19 k0 ioad MAX220 12
both inputs MAX222/232A/233A/242/243 15
Ta= +25°C 0.1 10
Ta =0"C 10 +70°C 2 50
Shutd by C MAX222/242 A
utdown Supply Current Ta = -40°C 10 +85°C 2 0 | V¥
Ta = -55°Cto +125°C 35 100
SHON Input Leakage Current MAX222/242 +1 yA
——
SHDN Threshold Low MAX222/242 1.4 0.8 Vv
BHDN Threshold High MAX222/242 2.0 1.4 v
Cy = 50pF to 2500pF.
RL= 3kt 7k, | MAX222/232A/233A/2421243 6 12 30
Transition Slew Rate Vee =5V Ta = +25°C, Vips
measured from +3V MAX220 15 3 30
to-3Vor -3vto +3V
MAX222/232A/233A/242/243 1.3 3.5
Transmitter Propagation Delay PHLT MAX230 ry 10
T RS- [ ion), s
FILQLUE‘: 5-232 (normal operatlon) 1 MAX222/232A/233A/2421243 15 35 | F
PLAT MAX220 5 10
MAX222/232A/233A/242/243 0.5 1
Receiver Propagation Delay PHLR MAX220 08 3
RS-232t0 T | ion). 5
Figue 2 LL {normal operation) : MAX222/232A1233A12421243 06 1 v
PLHR MAX220 08 3
Receiver Propagation Delay tPHLS MAX242 0.5 10 s
RS-232 o TLL (shutdown), Figure 2 IPLHS MAX242 2.5 10
Receiver-Output Enable Time, Figure 3 [ tgr MAX242 125 500 ns
Receiver-Output Disable Time. Figure 3 [ Ipr MAX242 160 500 ns
Transmitter-Output Enabie Time ¢ MAX222/242. 0.1uF caps 250 us
{SHDN goes high), Figure 4 ET {includes charge-pump start-up)
Transmitter-Output Disable Time
(SHDN goes low), Figure 4 o7 MAX222/242, 0.14F caps 600 ns
Transmitter + to - Propagation MAX222/232A/233A7242/243 300
: . IPHLT - tPLHT ns
Delay Difference (normal operation} MAX220 2000
Receiver + 10 - Propagation . . MAX222/232A/233A/2421243 100 ns
Delay Difference {normal operation) | T 1-R ~ IPLHR MAX220 225
Note 2: MAX243 R2pyrT is guaranteed 1o be low when R2in is 2 OV or is floating.
MAXIM 3
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