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Abstract
For the system development on camera usage for image processing , it is widly used in
small and large organization. In the present day furthermore the tendency is increasing in the future.
This is one project that uses a camera for image processing in a seeurity system and it
also applics to another purpose . The system  begins with  receiving image targets from a
camera  gnd  transmiting  to a computer for image processing . Then the  computer
acknowledoes and transfers data to microcontroller | which allows the camera to change its

position for capturing the target .
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<N
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. o o = ' 1y \ Y om oA Yy oa oy = act
uanzddnysignasesnlidlunguezilsznenldeiiasudu Tatoya finmn3a

a

V = Y

= v ~ ' \ o o
(dziinie DA 1R) uaziiean Tamswavsagilwihfve whaza 1 lddsil
- Start Bit TaGudu v ldhgaGuduaue Winidouglnsaitheiuhdoyaiidas
1104
. o W A w v o ! o [ &
- Data Charaeter fiateya madsiiatayaszdaiiunguy Taoirlieduiiu 7 wie
o A oa o o |
8 Ua Fudemad miunaas ASCH Word
- Parity Bit TawTa 1¥lunisasnasunnugndoavetioyaids 15z ldiawiia
L LY l: Qoo w ] st ¥ i 34 Qdy a ro9
w1l uavisdTunazdidesdeenun liwsasunlalumsdadoya
) g o A YW
- Stop Bit {inan Aluiisidunilaiedayn
3.7.3 dasnilumaadateyauyueynya
P o 1 = ] dli . a 31: 9 o ar o ¥ o o 2
mstigilnsel 2 edvzdadsdemaiuliiu szdestivuadas s ldvidu
@ d g A = a 1 = ' =1 = [ =
das Ty lumadomaunuasgalastiaie Aweasa (Baud Rate) indiaiuiindeiuni
4 o 9 ; o o & a o 4
Fimdai s lumsdamsnuuoynsud mTumnaigu Rs-232¢ Wuilddatl 110, 150, 300,

600, 1200, 2400, 4800, 9600 Laz 19200 1iaanIuN

1.8 madoms ¥ melaumsnequan

Tustuniswegan 5 l#aduglnnifisnudguiummy §wlfodamuands
ynatisammerdedyy ot s i hldyanetnes1dud dygraoedlomie
o) dan i vt 1Imstun ﬂm’d‘ﬁ'UumeﬂmﬁmTﬁmNﬂﬁu'w'mszﬁrm:h s

UagIag

N ¥ - ' W o
nsuegaa M iuaguwmzndsaen it 3 uuy
I, Haginan mmuwﬁgﬂ (amplitude modulation 130 AM)
2. ll‘ﬂﬂmmﬂ:lﬂ]'ma {frequency modulation W30 FM)
3. woglaaMIuN (phase modulation W30 PM)
¥
Tunmaljiadunn FM Auduain PM azaduadaduun v1stiisuiensiuaia
' i [ =
FM uag PM 21 115U091aA My U (angle modulation) na1laveryl miueguaauiiisanihu 2
nuti g Ao AM U@z TM (150 PM)
kg d’l ¥
3.8.1 ndnnadems limalagmsnaginn
amwteasiwnsiianldaugla 303 dadl Tasimsszgauladlderlugilves
ﬁ’nygnu‘?vhﬁ]ﬁﬁani'l ﬁﬂgﬂ.lﬂlﬂillﬂﬂ!ﬂﬂﬁ& (molulating signal) ﬁ'm,agmﬁﬂmﬂaﬂﬁm@i”lugﬂ

o e A an A ¥ A ' at ) o o
VDITHANT1UIT ﬂ'l'jﬁﬂﬁTjHU“ﬂ’ﬂﬂﬂawljﬂﬁdﬂiQlﬂuqlﬂﬁﬂﬂﬁqg‘]T“’Jﬁﬂ1§aﬂﬂ1§“ﬂuau1ﬂﬂﬂﬂ
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7.

18 TunFesd wsiidwegaa i udyn i auogaadsiud e (carier) damHild
mdcdaganenasmdynameenandlUi lnag Tddwanudgmumzumaegaiu

. af Gl @ q:v 1 L= ar A
(madulation) uiudyanuezgnimhlaweneimaniodeaumodan Iady anniinug
Foudyn i (channel)  FhiTnzmedimioaimana ez gniunIuInFaa§IUNIY

. A o[ A Wg Y A w

aousn (noise) Mindyanahldwniesfuvaddlslaems  imemaveuniaafuizmlag
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doiwaithinduudman i waddemumsnissuszsudyanutugdvsansyua v
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n3ouswu I 185uh simivdAuogamed (demodulator) Tunseesuvzntlaadyn mhi
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Ay R IANURA manazuon dy i uuegaanw@enINA MIHAILNTZUTUNIALD

oy =]

o . as = g =
AT (demoduiation) HAZENNBATHE (decode) iy uouaonHipou@EYy - a1y
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M
. LY =1
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3. munsania i iwaog dyanadedaudunelddmiddaiersuld Sonn
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4. M idFyapaanudumunissunuvesdyapasupiu 1/aTu

1.9 RF Transmission
Tums@adofizieneuiiamed fusfuoudfues 19 RE wad TLP31S nazRLP3IS
Fuflulugatumssa-ae RF Tao TEP31s TuTugaddediil 4 vi Usznovude
[.GND 3. Ve
2. Data In 4. Antenna (RF Qutput)

A3 314 naman 1,2, 3uazv1 4 Guaeindiolunainde
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UM 3.14 1a@a TLP433mAda RF

Symbol Parameter Conditions Min Typ Max Unit
Operating
Vee - 2.0 - 12.0 \%
Supply Voltage
Peak Current
lee | - - - 1.64 mA
(2V)
Peak Current
Tee2 - - - 19.4 mA
(2v)
Input High
Vh ldata = 100pA(High) Vee-0.5 Vee Veet0.5 A%
Voltage
Input Low
Vi [data = OpA({Low} - - 0.3 A%
Voltage
Absolute
FO 433 MHz Module 4328 433 433.29 MHz
Frequency
RE Output
PO Vee = 9-12V - 16 - dBm
Power =500
DR Data Ralc tixternal Encoding 512 4. 8K 200K bps

AN 3.2 yansdoyaves TLP433




HTiZE LM
I ‘_Ef:f';‘ T ANTENI A,
e B l .. Y
— A5 Dl 1tj 3
! L AT J —
- Af D10 - & oE
= A7 Do =g
o i '
Vior RS L
o — | Jee 'cr'
£

UM 315 nemamalszynaldan TLP31S

diorima serar A, uaz A, udafloudayadnia DD, uaziiMs Set 1 TE ¥09 HT12E 10
o) F = ! o -:1w [
i 0 udroyangn Encoder 31791 D, Y01 HT12F nagdlos nhwitlildaiu Data In

¥ TPL315 naznatuilumsdadayaoanTun g Antenna 191 TLP315

3

= ] Y
naz RLP31S ailuTunaindl su1 sznouain

1. GND 5. Vee

2. Digital Data Outpui 6. GND

3. Lincar Output/Test 7. GND

4. Vee 8. Anicnna

g 306 Besawuinngielluin 1,2,3,4, 5,6, 7 uaz 8 mudd



717 3.16 uewa RLP433 n1ATU RE

| Symbol | Parameter Conditions Min Typ Max Unit
Opcrating Data
Ve - 33 5.0 6.0 A%
Voltage
Operating
Hot - - 4.5 - mA
Current '
ldata = +200 pA (High) | Vee-0.5 - Vee \Y
Vdata Data Out [/ T e e
Idata =-10 pA (Law) - - 0.3 vV
Electrical Characteristics
Characteristics 5YM Min Typ Max Unit
Operation Radio Frequency FC 315418 and 433.29 MHz
Sensitivity Perf - -110 - dBm
Channel Width - - +/- 500 - kHz
| Noise Equivalent BW - - 4 - kHz
Receiver Tum On Time - - 5 - Ms
Operation Temperature TOoP -20 - 80 C
Bascboard Data Rate - - 4.8 - Hz

A19190 3.3 uanadaiyaued RLP3 1S



30

o 0 ' ' o e & w
T]'Iﬁﬂﬁzm@]hdﬁﬂ‘i Wzﬂl‘ﬁﬂumuﬂu IC 1as HTI2E uasy HT12D ”D'Hﬂurf’l:] Encoder

wazDecoder iloNazh I eI nmintosdya lums fu-aald

H™ 1T

- .t‘-n.\l\] [0 N Y i Al id

STFIS 2 W T

i— A2 OBCE

— 0T 0 M~ 0D ——— a3 03C2

I T‘- Ad tin

N =

R o | —g_ A DIl
:;H‘; ! — AT Do T
=i mm | —— V35 Di ————

€L

U 3,17 uamanisdszgnaldan RLP31S

EY L oo & Sy v =
dodoyalilfanafy Taufuan Anenna wea RLP315 Fadayaildiodoyahngn
d o a0 o i w et
Encoder WA itidayatinid i HT12D (hgn Sct a1 A, 1z A, THpsadudId W)
NI4T Data In 208 HT12D foyafign Decode wAi0z1ls1ngo# D,-D,, vos HT12D luvmg

A1 VT wed HT12D fazilu Logic 1 rilauanadl HTI2D @11170 Decode Tayayind 1A

3.9.1 HT12E IC Encoder U8901A @4

aot [t 7 ] vop
a1z 170 00LT
AZ ] 16[205C1
A3 152 08C2
ik 14[-TE
el 131" AD11
ek 121" AD10
A7 11 ADY
vss | | 10| ADS

71U 3.18 1@ IN IC HTI2E

1]
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|

Pin Name 11O

Internal Connection

Description

AQ-A7 [

NMOS Transmission Gate

Input pins address AQ-A7 setting. These

pins can be externally set to VSS or left

Protection Diode
open
Input pins for address/data ADS-AD!I
NMOS Transmission Gate

ADR-ADIL serting. These pins can be externally set

Protection Diode
to VS5 or left open
DOUT ] CMOS OUT Encoder data serial transmission output

CMOS IN Pull — high

Transmission cnable, active low

OSC 1 I OSCILLATOR 1 Oscillator input pin
OS¢ 2 O OSCILLATOR 2 Oscillator input pin

B VSS | - Negative power supply, grounds
VDD I - Positive power supply

31.9.2 mM5Hiuues HT12E

A15199 3.4 naR I 1UTT08UIANINOE HTI2E

] o ' o g o)
ANTUZVDIAALVIU0A addressidata e 1gadmuamdnwiz 181aels preset 1Whuan

N Low nie High 5’!ﬁmm1ﬂl transmission-cnable 111114 encoder @UAMLAZAFILTDIUS

UD4 12 110 103 address/data LUTOYNTHHIU AO 719 AD11 § 1451 HT12E encoder

dinsnmsdeiudoyn  Uamailvzgndsdieniszuiunsdalania &1 oigger

signal T 1€ azdng Trus standoy fn Bidinuiaznssuazaaalonnin luA dwsy

HUAID LTI 5 10ad

Tamnlsndntatlizgna 4 preset 11 address 10517 aduwiz Taold DIP w5a PCB vueH

¥ = - = d
voyagniaan laoninaaing

Transmission cnable @ W51 Encoder HT'12E msﬁaﬁmﬁ]:gﬂﬁmuﬂT% 1%5@&;1&!

Low THAUv1 TE




3.9.3 HTI2D IC Decoder Y95 19171

AL [
A2
Az
AmE!
A5
ARG
Al
AT S
ves ¢

=l

e

Wi

Ol
16 ] 0OSCH
15080
14 DIN
150011

g me

Ml og
113 06

7191 3.19 1a@Inw IC HTI2D

Pin Name 1/0 Internal Connection Description
| - N | Input pins for address AQ-A7 setting.
AD-A7 I NMOS Transmission Gate | These pins can be externally sef to VSS
or VDD
ADE-ADI 0 CMOS OUT Output data pins
DIN | CMOS IN Serial data pin
VT O CMOS OUT Valid Transmission, active high
OSC 1 | OSCILLATOR 1 Oscillator input pin
O8C 2 0 OSCILLATOR 2 Oscillator input pin
V&S I - Negative power supply, grounds
___;/-DDii’ 7 7 - Positive power supply

3.9.4 PN LEI HTI2D

13190 3.5 UAAIRIUTIOWAILARZIUed HT12D

12 {in DUNTHUB decoder AINTINATITAMABATE TABN1TT9Y Y1 Address LAY

Data 113911571 12 1ia aynsuued encoder




X

Decoder $11YaRd131917 encoder nila N fiausnvessimilu Address uaz 12-N
fingefwihi Data o N fuasier Address dogaymiin DIN active S198%1015 decode Houa
Decoder 9% check $03a910 Address 7113510t 1Aaiiios 3 n%a &1 Address Code A3afL
Address ¥1 decoder 12-N Tinunadoyanzgn decode 111 Output naza vT asdiu High

9 3

ayen D yagnAn g

o . d ) Y b V& a
AU VT 3213l High 1ot agmouniuu Tﬂﬂﬂﬁﬂﬂfﬂzlﬂu Low
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4.3 2995010536 1WA 53 (DC supply)

\ do w
amdsznoundie

@ S

13w asaiulaoi hhlszneudisd nalssreufidda 4 daulngq Sai

4.3.1 ‘Hﬁau‘ﬂm"ﬂﬂﬁ] (Transformer)

nifanalas Tl it fouswesssduns s I nssuaadu 1o
duldaiomssenuuimdeitdninll  Swfeulasifanuladiy {Step Up) uazuuu
wilaama (Step Down) Tc«mmaﬁu"lwﬁmﬂ”uﬁpimaaﬂmmﬂwﬁauﬂam’fm:Qﬂzﬂﬁnunﬁu
winiu aamgliudyana vasiinnudsmanilowdn

4.3.2 190515890 52U@ (Rectifier)

2sBmnsznmashmhifn Ao Wi nssuaadu @i ivhnssurese Taoee 1

Tinszuaasludnsusindodyagim puse Aolimansuiougann  dwmsunismen

a_ o a

nzaduIasei Taomauadeve sz dyaw vasiiguauiaang Adidydanned 1.

Tau v, Aavasdu I e iynve s wiGoanizia (v,)

Vo nofwsdndaduidioldioiniGeanma v,

Fo  ARAIRIM0U0IN TN TsNBNYe LTI 1 HNY999T S 0an s (H,)

4

fAoaudved lWady ar)

line

1 Aonssumanunlvan e Toava1935 Bansud (A)

1314137

I Aonszud Irlasuoinnuna1ansSoanssur (A)

Qnc)

AR HW FWCT FWB
_ v, (v;) | v, = ;EVM.. So07 | V=2V, =07 | V,=2V, - 14
F, (H,) _ N £ | 2f 21,
L, (A) oo Ly e 2 o e 12

4.3.3 1399050 IUSIAUNIZINOY (Ripple Filter)

M50 4.1 apaueniaiddyve TS oanTznanuua1e

a 4 o Y o a - Yy ¥ o
PINTDIAANTIAUNISIWD L i}zwmumﬂsadusaﬂunizmau“lw“lﬂmummmmmu

y P 4 @ o o = | oo o
nizriplaans ¥a launa lanladisuasilfateondt 10 Weddud

w ¥ 4 Y o o 1 =
1nTnTsudy R Masoad 1w ldnnglnsaifidugdnsel ueaiiv
Vo d o = o : ' a aa
(Reactive) 1aun #ufuszy nazdamilonit Fazdeludnyazanuddiniig (Low Pass
. & g ‘:1":'1” Yo g 1 s 7 4 Vw3
Filter) ®aluittloz T umnlszquidoviiudumivinnvossesGvanszua Taosdnufuilizg

nazuzasin Idas s 18w ldengas
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C - H(F.AV,)
Az NI

Vo V2v, -V, -05AV,,
Tani C a1y TWdhwesdafnlizy o)

I, Aanszua’lias imaeoan (A)

AV, forueeaus wunsziion (v, )

Vo, fomssuldasefimaonn (v)

o fomwsau Waduiineliiunestonsue (V)
v, fofussuiianadonlaTon (v) Sadmfuuuy Hw, FweT
lf10.7 v uazdmiuuuy FWBTin 14 v
F, fomianuiiveanianszifen (H,) Farh Fo= f. §Mivuuy HW

uazlifl F, = 2f, @ m5u0uu FW, FWCT

£ fomnudvosvady (1)
T3 I8 d0inae0snTesanus sdiuns o fianafinmanssionogie 514
ﬁWﬁ?ﬂixﬂﬂU%mﬂ"ﬁﬂi:ﬂﬁﬂu {Ripple Factor: R) H?ﬂ?ﬂﬂﬁﬁ]ﬂdﬂﬁﬂ‘imﬁlﬂh {Percent Ripple:
“%R) 1ﬂ1axﬂ?adﬂ4§d‘|“h*lﬂ5@1f1ﬁ'mmn1w-md'1a"ls f1ved R uaz %R doulay
R~ A1RMS 50qusadunsziion / f1veausainIrase
%R = 100R

Taomsuszmius wunssiouiiglatuiiummion f1weq R naz %R sl
R = AV,/243V,,,)

%R = 100AV, /(243V, )

4.3.4 230315901 I 59n99 (Voltage Regulator)
w U aq s o ad = a‘a{sl [ o
29315304 AT anah 158 wmiuresdiannsefindidesms as sfiFeuinng 2093
W L - o Y o o o A & o & Ve 2w ¥
us 3 Irn anafiasimehiin idaus wunsaenidmaanioogioadntoolinua
o e 1 Y A 3 g ¢
nianlwasinafaziinun mindfemuuamedunanseadialduingilnyel
- - 3
aannrotindiug wmialsiesr ac) 16
Nassnpamedlasly 1€ 3 1
Tamisae 10 3 11 e lluanaTugilil 4.4 yadaeziaanstlostumsdaiens 103

a a e o~ o | 1o ol [ r o P
msi s luilauaz Taeia 1) lusniludesdegunsal mouo i
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Litinesy et voltage

[T Fia ] L . roqueator - P . b regurator

The e St pul

ot (i 1er I !

317 4.4 1ansagamed Tawld 1 3 v1 Tawvia il
auhuiszy c1 mseefiAnlszuna 100 - 200 nF dMTU Ceramic W30 2 pF
g o 4 . a s o J
M5 VUUY Tantalum o 139398 B UyMYe1 IC TindosnTMuIndu
o o a ot g o & \ =
ﬂ’]Lﬂ“Uﬂ'izi] c2 Amszuim 1| uF § MUY Tantalum e lims Regulation 3
noise rejection fauazlosdumsiie Transient
FasnAgnzdesinsuifo minumdsnugagaves IC uazanudou sz IC
=l = = = o Qs QA o o 3 b4 P
Touvpiguiuly 2wsTlamsimnusalufdesiou dofumssznanudeuiiaduiu

1

= o o A o A 2 A 1 T w o 1 =y
Foaduiluse 1151915179 Drop out voltage FINDHAAIVDIAITUANANITZHIEDUKT

a—

o 5 a; Y = ) A o 3 = A ° v
uazyn  FeluegiunszunTnan uazquygiidoe emliisesivanenosinula
otnailasany Taovia ol dlsznu 1.5-2v

o oa & oA w = . 1 a Ve °

ondanilafiddAomsfinisan  Ripple  Aowdnduynhdsvzamnsoiliaes

¥ Tdegaaearasnisvesduyniin/founiadldnieludy
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UNN 5

msilszaanan Wz n e (Digital image Processing)
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__ TLP434A & RELP434A BN Hybrid Modules for Radio Control ( New Version )

TLP434A Ultra Small Transmitter

FEPELTY

pin1:GND

pin 2 : Data In

pin 3 : Voo

pin 4 : Antenna { RF output }

43 . 4zmm

-

F+—Pp1

=TT

RLP434A SAW Based Receiver

pin t:Gnd

pin 2 ; Digital Data Quiput
pin 3 : Linear Qutput /Test
pin4:Vce

pin 5 : Vec

pin 6 : Gnd

pin 7 : Gnd

pin 8 : Antenna

=T
Modulation : ASK

Frequency 315,418 and 433.92 Mhz supply Voltage : 2.3- 6.0 vDC
Qutput : Digital & Linear

Frequancy 315, 418 and 433.92 Mhz

Modulation : ASK
Operation Volage : 2 - 12VDC

- e T - Svmbol Parameter | Conditions Min p Max
Svinbol Parameter Conditions i Min Tvp Max Unit - - —— “ pa— v :
Voo | {Operating supply voltage T 10 - 50 v Voo [Operating supply voitage B 33 3.0V .41 \4 _
[ Peak Current (2 ; : To4 o] Itot  |Operating Current . - 4.5 mA _
Tec 2 |Deak Corrent :mfg - - 92 —y Vdata Data Out Idata = ~200) 4A [ High) | Vee-0.3 _w - Voo Vo
¥h Inpul High Voltage Idata= 100uA (High) [Vee-0.5 1 Voo [Veet03 v [duta ™ -10ud Low ) - L - b Y i
Vi input Low Voltage {idata= O oA (Lowd - - 03 V Flectrical Characteristics ,.
FO  |Absolute Freguency U 3LSMbz module | 348 315 3132 ] Ml Characlenisties IsYM Min Tvp m Max Hpig |
PG RF OQutput Power- S0chm Veo = 9V-12V - 16 - dBm Operation Radie Freguency F¢ 315418 und 4 Midz ¢
! Voo = SVeaV - 14 - dBm Sensitivity Pref -1 _ dBm |
i DE [rata Hate Caternal Encodmg 12 4 3K 200k hps Channel Width i ‘ Khz
Notes © { Case'Temperature = 23°C -2 2°C . Test Load Impedance = 50 ohm Nose l-guivalent BW i 1 Nh7
Application Circuit - Reeerver Turn Oo Time A 5 ms
+ « . B H -
x_.,wmum_ Key-chain Trapsminter using HTIZE-18DIP. a Binary 12 hit Encoder trom Operation Temperature op =0 - - 8 ,m
Holtek Semiconducior ne ’ Baseboard Data Rate ! 1% i Kz

Application Circuit :

Wdd Ydd 7 Typical RF Receiver using HT12D-18DIP. g Binary 12 bit Decoder with 8 bit ul” H 48R XY from
1 = 18 Holtek Semiconductor Ine,
—— &0 Vdd I 4
N A1 Dout - TLP434A el
, 1,
A2 0sC) Pt Code lnput RF output 1 — 18 w B
ot 43 a2 Fos I b D el — -
] A4 TE = Lﬂl - M\J muu“ra ——"A , q o s -
o] 45 ADTT— N P TR llﬂ,.oulu jr.z.t AN L2
L] 46 ADID— ADB, 8,104 11 A v B (R it e
] a7 ADE Data bit or Address bit o lar S v__awg - Ol s T
Ve ADEI boofas 0y |_I
409 10 A0 - A7 i i . 1y PAT4A
’ HT12E T Address bit Lo = e i
- HT12D PE] =
phr omel BEERE
P SRR ="
PRI Wisdm Pizzo dlarm
r_.o_wn\r.unn_Tl ~———-|PE% PO} — .....-I.!:P T L
. eral lnigtare ~——— PR £ “= Heian -
Laipac Technology, Inc. Ml Ao A~ Ly Lanc Sa— T T et T




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
technalogy

« Low standby current: 0.1A (typ.) at

« HT12A with a 38kHz carrier for infrared
transmission medium

Applications

» Burglar alarm system

+ Smoke and fire alarm system
« Garage door controllers

« Car door cantrollers

General Description

The 2'? encoders are a series of CMOS LSIs for
remote control gystem 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 stales. The programmed addresses/data
are transmitted together with the header bits

Selectlon Table

T~ F“n"t"-"“' | Address: Address/ | Data | , i ‘ | Carrier | Negative |
Part No. e ) f No. Data No.| No. Qscillator | Trigger \ Package I Output PoIanty
P T ' —— e .. - i P,
HT124 8 | 0 | 4 r:?:::{ufr | D8-DI1 J :3 Qg; 38kHz : No
: I % . s 18 DIP |
HTi2E J 8 I 4 0 oscillator TE ! 20 SOP l No ! No

« 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 syslem

Security system

Cordless telephones

Other remote control systems

via an RF or an infrared transmission medium
upon receipt of a trigger sipgnal. 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'% series of encoders.
The HT12A additionally provides a 38kHz car-
rier for infrared systems.

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

ment.
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HT12A/HT12E

Block Diagram

TE trigger
HT12E

08C2 0Sst1
ﬁgO—p{ Oscillator H +3 Divider }—» Data Select| _phpout
& Bufler
T 4
g :12 Counter & ) Sync.
A.OC . L 1 of 12 Decoder Circuit
i i 112 Transmission
! Gate Circuif
AT O Binary Detector
e S
AD8 - AD11 VDD VSS
DATA trigger
HT12A
X2 X1
l Osciltator H 576 Divider |—+ Data Select|__pypour
& Buffer
LMB O——ﬁ T [
OE > <12 Counler & Sync.
AD ] 1 of 12 Decoder Circuit

i

A'?()—i—u-

12 Transmission
Gate Circuit

Binary Detector

vhD VSS

Note: The address data 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 1 Uzn:mc - nerls 20[NG
Ao 187vDD A2 19 [JVDD ADE] 1.[1vDD A0 2 18 [JVDD
Az 17 Boout A3 18 [IDOUT Az 17hoout A3 18[1DOUT
a20]3 16 X1 A2 4 1734 Az 3 163 08C1 A2 4 17[30scH
A3 4 15[]%2 A3 5 16 [ X2 A3]4 15110802 A3[]s 16[30sC2
AS 14 [ L/MB Adl]6 151L/MB AR5 14[1TE AMs 15[3TE
asfle 13011 AS[7 14011 A5[]6 13 TAD A5 14 [1AD11
ABF7 12[J010 AE[) 8 13[1D10 A6 7 12[1AD10 A8 13[1AD10
AT 8 11109 ATs 12{1D9 Lyami: H[1AD9 A7[Cl9 12{77AD9
VSS9 10[7]D8 vss{j10 11[dDs vss[]9 10 [1 AD8 vs50 10 11{77ADR
HT1Z2A HT12A HT12E HT12E
-18 DIP ~20 S0P -18 DIP - 20 SOP
Pin Description
Pin Name | 1/O Intem?l Description
Connection
( CMOS IN
! Pull-high
(HT12A)
NMOS Input pins for address AO~A7 setti
_ i . put pins for address ~- getting |
A0-AT I ' TRANSMISSION | These ping can be externally set to VSS or left open ]
GATE :
PROTECTION
DIODE ,
{HT12E} |
i NMOS ‘;
' TRANSMISSION |
ADS-ADIL . I GATE Input pins for address/data AD8~AT}1 zeiting
' PROTECTION | These pins can he externally set to VSS or left open
DIODE,
(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 V5SS or left open
; (see Note)
DOUT 0 J CMOS OUT Encoder data serial transmission output
,‘ CMOS IN Latch/Momentary transmission format selection pin:
| L/MB [ Pull-high Laich: Floating or VDD
1 ; E Momentary: V5SS

April 11, 2000
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HT12A/HT12E

Transrnission enable, active low (see Note)
] Oscillator input pin
 Oscillator output pin
4556kHz resonator oscillator input
455kHz resonator oscillator output

. Negative power supply, grounds :

PinName |10 el
TE L lhgh |
- oscl I | OSCILLATOR 1
0SC2 O | OSCILLATOR 1
Xt i1 | OSCILLATOR2
™ o coomamons
v 1

| VDD I

— Pasitive power supply i

Note: D8~DI1 are all data input and transmission cnable pins of the HT12A.

Description

- — y

TE is a transmission enable pin of the HT12E.

Approximate internal connections

NMOS
TRANSMISSION
GATE

CMOSIN
Pull-high

CMQOS OUT

EN==---
L 0sCt osc2

OSCILLATOR 1

OSCILLATOR 2
PROTECTION DIODE

JRS Ty

T

NMOS TRANSMISSION GATE

X1 x2
G l: Ll Voo

Absolute Maximum Ratings

Supply Voltage (HT12A) .............. 0.3V to 5.5V
Input Voltage.................... Viag—0.3 to Vpp+0.3V
Operating Temperature.............. -20°C to 75°C

Supply Voltage (HT12E) ............... ~0.3V to 13V
Storage Temperature................. -50°C to 125°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 Lo extreme conditions may affect device reliahility.

April 11, 2000
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Electrical Characteristics

HT12A
Test Conditions i !

Symbol Parameter ; e o= Mim, | Typ. . Max, | Unit |
: VDD Conditions

[ Pav Po— 0.1

| Vbp | Operating Voltage Do — 24 3 5

‘ ; 1

| IsTp Standby Current, 1 Osceillator stops : —
; 5V

3V | No load - 200 400

Ipp Operating Current -5‘-]— forse=455kHz

Vou=0.9Vpp (Source) -1 -1.6 —_
V()[,=0-1VDD (Smk) 2 3.2 . —_ mA ‘
v :

Ipour | Output Drive Current AV

Vig "H" Input Voltage Do — 0.8Vpp| -~ | Vpp

Vi "L Input Voltage S — C0 — |02vyy

v
D8~_Dll Pull-high I 5V | Vpara=0OV — 150 300 | kQ
Resistance L . R Lo

' Rpata

HT12E

| | ' Test Conditions
Symbol,  Parameter oo
Vop Conditions

R — S

i
Vpp | Operating Voltage — —— 24 k 5 12

1
S e e e e e N S

Iste Standby Current i = Oseillator stops P , SR

) 3V | Noload -
| Inp Operating Current 19y | fose=3kHe

V(;H=0.9VD[3(VSVOUI:'V(V:7E{ -1 m~1.6” w-— -:
S O Vosoavepsi | 1| 16 | —
| Vir  "H"Input Voltage - — 0.8Vpp) — | Voo |
Il Vi, L Input Voltage - — 0 | — |o2vy

Inour | Output Drive Current 5V

e ] S A - . . I

i fose 1 Oscillator Frequency 5V | Ryge=1.1MQ Po— 3 — VkHz ‘
{ Rfg | TE Pull-high Resistance | 5V | Vig=0V | 15 3 MQ
——mre ol T —— N ISP, . e N

April 11, 2000
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Functional Description

Operation

The 2'% 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~} 11) is held low. Once the transmission enable returns high the en-

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

= |

—»| |4 <1 word
Encoder
DouT
Transmitled
|"'_ 4 words ] H"“ Conlinuotisly —#le— 4 words -

Transmission timing for the HT12E

D8-~D11 l I
Kay-in
—» & <1 word
Erg:g(li_lql{ ”I ; with 3BkHz carrier

-+ | 1word ja—  Transmitted —» |4 1word

Continuously

Transmission timing for the HT12A (LMB=Floating or VDD)

D&~D11 ] |
Key-in (alt data=1)
—»| [ <1word j#- 7 words -
Encoder
; Transmitted
—» 4 7 words jt— Contianouely —» |4 1word

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

3 April 11, 2000
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HT12A/HT12E

Information word

HT1/MB=1 the device is in the latch mode (for use with the latch type of data decoders). When the trans-
mission enahle 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 tnformation word ronsists

of 4 periods as illustrated below.

~pw g~ 113 bit sync. period

4~ piotpenod (12bils) ——: - addross code parios  —pie— 0ata code __y,

Address/data waveform

period

Composition of information

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

shown below.

S —

Addregs/
> Data Bit

Address/Data bit waveform for the HT12E

fosc |

"One"
Data Bit [

"One”

camer

- Data Bit 4

Address Bit[

MWW W m

o

- Address Bit e

Address/Data hit waveform for the HT12A

April 11, 2000
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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 cach 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 statug of the 12 bits of ad-
dress/data serially in the order AO to AD11 for the HT12E encoder and A0 to D11 for the HT12A
encoder.

During information transmission thege bits are transmitied with a preceding synchronization bit. If
the Lrigger signal is not applied, the chip enters the standhy mode and consumes a reduced carrent of
less than 1uA 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:

]

08C1  Oscz2

Transmission

DOUT ¥ medium

VDD A0 At AZ A3 A4 AS AG A7 VSS TE ADB ADS AD10 AD11

CLLTTLL

VoD

V55

The tran%mltted m[‘nrmatmn 15 as &hown

’Pl]ot 1 a0 | AL 1 A2 ; A3 | A1 . A5 ""“}{6"" AT | ADS | ADS FAD10|AD11}
sye. 1 pofrfo o po b a1 o]

8 April 11, 2000
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Address/Data sequence

The following provides the address/data sequence table for various models of the 22 geries of
encoders. The correct device should be selected according to the individual address and data require-
ments,

i

A.ddress/[)ata Blts

T
I P l'tN R | P . - - — — —_— -
... : °| 0 1,2 |3 ¢ ! 5 ]’ 6 | 7| 8 | 9 i 1
[HT12A A0 _F__m A2 | a3 J A4 1 A5 | A6 | A7 | D8 {[ D9 | D10 ’ Dllﬁ
[‘HTLQE A0 AL A2 | A3 | At a5 | ae 8 | ADS |AD10|AD1L |

Transmission enable

For the HT12E encoders, transmigsion is enabled by applying a low signal to the TE pin. For the
HT12A encoders, Lransmission is enabled by applying a low signal 1o 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-
cuits”).

* Error: AD8~ADI 1 pins input voltage > Vpp+0.3V

% 0O8C1 AD31

TE AD10
VS5 AD9
ADS [—¢ 12V
l%’l%l‘fli ]’
HT12E

9 April 11, 2000



HOLTEK HT12A/HT12E

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

12V
Qsc? vbo
~ OSC? AD11
iE AD1
AD9
— V58
ADB E
CEEE
HT12E ;;,
Flowchart
* HTi2A « HT12E
l Power on Power on
» >
v
Standby mode Standby mode

Transmigsion
enabled 7

Data enable?

Yes (4
Data with carrier 4 data words
serfal output transmitted

ransmission
siill enabled

Data still enabled ?

4 data words
transmitted
continuousiy

¥ |

Send the | {Send “1” 7 times for
last code { iall of the data codes

3

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

10 April 11, 2000
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Oscillator frequency vs supply voltage

fosc
(Scale)
Rasc (£1}
T.00
- 470k
1
510k
6.00
S60k
620k
5.00 '
660K
. _ 750k
4.00 _ . i 820k
910k
- 1.0M
(3kHz)3.00
2.00
1.00

2 3 4 5 6 7 B 9 0 11 12 13 Voo (vDG}

The recommended oscillator frequency is fogen (decoder) = 50 fogck (HT12E encoder)
= ;: foscr (tHT12A encoder)

11 April 11, 2000
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Application Circuits

Von 10052

! Transmitler Circuit e
\ L— Voo
£
o1 Ap 18
—O , VDD 1? 1ok 8050 Al vop |18
¢+oo-5 A1 pouT A1 DOUTHT |

455Kk
] Y xt 118 2K 11 4 100pF

4 5 3 <10M
oo A3 X2 i 100pF

4>~o\0—5 A4 L/MB k‘—c\c»——<

Al oscz |15 _Foe

Ad TE[14 .

02 as Dl e o A5 AD11 13 5
o~ a6 piopid e | a6 Apiof2.g
4o o- a7 Dol s ! A7 ADg il g

3 vss L) LU ves  Aneflg
77 HT12A “ HT12E

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

12 April 11, 2000
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Holtek Semiconductor Ine. (Headquarters)

No.d Creation Rd. 11, Science-hased Industrial Park, Hsineha, Taiwan, R.0O.C.
Tel: 886-3-563-1989

Fax: B86-3-563-1189

Holtek Semiconductor Inc. (Taipei Office)

5F, No.576, Sec.7 Chung Hsiao E. Rd., Taipei, Taiwan, R.0O.C
Tel: BR6-2-2752-9635

Fax: 886-2-2782-96136

Fax: 886-2-2782-7128 (International sales hotline}

Holtek Semiconductor (Hong Kong) Ltd.
RM.711, Tower 2, Cheung Sha Wan Plaza, 833 Cheung Sha Wan Rd., Kowloon, Hong Kong
Tel: 852-2-745-8288
Fax: 852-2-742-8657

{ Copyright © 2000 by HOLTEK SEMTCONDUCTOR INC.
The information appearing in this Data Sheet is believed to be aceurate at the time of publication. However, Holtek
ApsUmer no responsibilicy arising from the use of the specifications described. The applications mentioned herein are
used solely for the purpose of illustration and Ioltek makes no warranty or representation that such applications
will be suitable without further modification, nor recommends the use ol its prodncts for application that may pres-

|

|

ent a risk to human life due to malfunetion or otherwige. Holtek reserves the right to alter its products without prior
notification. For the most up-to-date inforination, please visil, our web site at hetp:/Awww.holtek.con.tw.
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HT12D/HT12F
2'? Series of Decoders

Features

+ Operating voltage: 2. 4v~12v

* Low power and high ncise 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 systemn
* Garage door conirollers

« Car door contraliers

General Description

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

The decoders receive senal addresses and data from a
programmed 21 series of encaders that are transmitted
by a carrier using an RF or an IR transmission medium.
They compare the seriai input data three times continu-

Selection Table

s

T o | nggs oo |

HPart_ No. \ No { No. | Type {

e e
|12 o | — |

|  HT12F

o

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

VT can be used as a momentary data output.

vT

¥

.

!

* Built-in osciitator needs only 5% resistor
* Valid transmission indicator

* Easy interface with an RF or an infrared transmission
medium

+ Minimal extemal components

= Pair with Holtek's 2'? series of encoders
* 18-pin DIP, 20-pin SOP package

+ Car atarm system

+ Security system

s Cordless telephones

* Other remote control systems

ously with their local addresses. If no error or un-
matched codes are found, the inpul data codes are
decoded and 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 decoding
informations that consist of N bits of address and 12-N
bits of data. Of this series, the HT 12D is arranged to pro-
vide 8 address bits and 4 data bits, and HT 12F is used to
decode 12 bits of address information.

Osciitator Trigger Package
RC oscillater | DIN active "Hi* | 18DIP, 20SOP :i
| RCoscillator | DIN active "Hi" | 18DIP, 20S0P |

Rev. 1.10
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HT12D/HT12F
Block Diagram
0SC2 QSsCt
;\} { e mranmm————
[ Oscillator H Divider l——p o O
T Data Shilt 1+ ™} Laten Gircuit | | | Data
1 > g = o)
DIN O—| Buffer ‘;I Data Detectur|—— ]
A4
Sync. Detector Comparaior “ Comparator Controt Logic
£ ¥
) 4 v
Transmission Gate Circuit Buffer O VT

A W

p A
Address vhD WSS

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

Pin Assignment

8-Address 8-Address 12-Address 12-Address
4-Data 4-Data 0-Data 0-Data
7 Ly
— NC[E1 20 1NC ., NC[]1 20{0INC
ADEE1 18 3 vDD AuO 2 19JvDD AD[]1 18[71vDD AL 2 183 vDD
a2 TVT At[]3 BV A2 T A3 18[VT
A2[13 16 ] OSCH A4 17{7JOSC1 AZ[]3 16 []0SC1 A2[] 4 171 0sCch
A3 4 th[Josc2 A3]s 161 108C2 AJ[] 4 15[ ]0sc2 A3l]ls 161105C2
Ad (] 5 14 [ DIN A4 g 15[1DIN A4S 14[1DIN Adlle 15 1DIN
AS[] 6 13[1D1t AS[]7 141D11 AS[]6 13[JA14 AS[] 7 14[]A11
A7 12{71 D10 A6 ]n 13[1D10 AGL]T 12dA10 AB[]3 131 JA10
A7T[]B 13 D9 A7TOg 12[1D9 ATL]S8 11[JAg AT g 121 A8
VSS9 fofes vss[qo 11{71D8 vss[]9 10{71A8 vSS[]10 11{71A8
HT12D HT12D HT12F HT12F
-18 BIP-A - 20 SOP-A -18 DIP-A — 20 SOP-A
Pin Description
: I internal } . I
Pin Name o Connection ’ Description ‘[
5 ! Hnput pins for address A0~A11 setting i
AO~A1T (HT12F) - NMOS ‘ These pins can be externally sel to VSS or ieft open. |
L — ' ) N i - R — - . em e ie——————n i e m e - S —— i
Transmission Gate - : — ;
AD~AT (HT12D) input pins for address AO~AT setting
: These pins can be extemally set to VSS or left open.
DB8~D11 (HT12D) @] CMOS OUT Output data pins, power-on slate is low.
DIN | CMOS IN Serial data input pin
i VT O CMOS OUT Valid transmission, active high
| 08C1 ] Oscillator Oscillator input pin
| O8C2 [0 2 Oscillator Oscillator output pin
| VS5 b— ] — Negative power supply, ground
A i . -
VDD — } Positive power supply
Rev. 1.10 2 November 18, 2002
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Approximate intarnal connection circuits

NMOS
Transmission Gate CMOS OUT CMOS IN Osoillalor

1 BN 0sC2
N <{>o—[j D—I>O» 08Ct D—EWD

Absolute Maximum Ratings

Supply Valtage ... ~-0.3V 10 13V Storage Temperature........................... ~-50"C to 125°C
Input Voltage .............................. Vs5-0.3 to Vpp+0.3V Operating Temperature........................... -20°C to 75°C

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

ity.
Efectrical Characteristics Ta=25°C
Symbol Parameter . '_I“'eﬁ“(??.ndi_tionsr - MimL | Typ. ][ Max. II Unit
| Voo Operating Vallage o — 24 5 12 | v
51 Standby Current | ; Osciliator stops I Rt i
: 12v 2 4 nA
oo Operating Current | 5V | Noload, fosc=150kHz | — | 200 | 400 | A |
!O iIT'J_até: _émput Sour;;amérqrrent (Dafmj_)'_'i_ 5V | Vo458V 1 16 — | mA
Data Output Sink Current (D8~D11) 5V Vo =0.5V 1 1.6 - mA _ ‘
VT Qutput Source Cu;'ré;lt i VOH=4.;5.VI . -1 | -16 1 — : mA
o VT Outpu.t -S-i-r;;Currenl 7 i Vo=0.5V a | 1 16 — mA
Vi "H" input Valtage sv —_ | 35 P 51 v
: Vi “L" Input Valtage AV — I D T
osc |Osclsorfroqency |8V Roxest | — |10 ~ | Wiz

Rev. 1.10 3 November 18, 2002
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HT12D/HT12F

Functional Description
Operation

The 2'? series of decoders provides various combina-
tions of addresses and data pins in different packages
50 as to pair with the 2'2 series of encaders.

The decoders receive data that are fransimitied 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 numnber. A signat on the DIN pin aclivates
the oscillator which in turn decodes the incoming ad-
dress and data. The decoders will then check the re-
ceived address three times continuousty. If the received
address codes alt match the contents of the decoder's
local address, the 12-N bits of data are decoded to acti-
vate the outpit pins and the VT pin is set high to indicate
a valid transmission. This will last unless the address
code 15 incorrect or no signal is received.

The output of the VT pinis high only when the fransmis-
ston is valid. Otherwise it is always low.

Qutput type

Of the 2'? series of decoders, the HF12F has no data
oulput pin but its VT pin can be used as a momentary
data output. The HT12D, on the other hand, provides 4
fatch type data pins whose data remain unchanged untit
new data are received.

{ Data - Address : Qutput | Operating '

i Part I
" No. [Pinsi Pins | Type | Voltage !
! B R g e e i . _[
jHT1200 4 | & | Latch | 24v~12v |
B — | e ,
2k 0 |12 A :‘
- 2

i HT1 2.4V~12V

Decoder timing

Encoger
Transmission I l
Enakle

Flowchart

The osdillator is disabled in the standby slate and acti-
valed when a logic "high” signal apptlies to the DIN pin.
That is [o say, the DIN should be kept low if there is no
signal input.

Power on

Bl
r+-|

Standby mode

Na Misable VT &
L e ignore the rest of
this word
Yes +

Address bits
matched ?

Match
previous stored
data 7

No

3 times
of checking>
compieted 7

Latch data
tc ouvlput &
activate VT

Adadraess or
dala error ?

Yes

—»{ {4 < 1word

Encoder -
bouT

|- 4words —p|

—

— ransmitte
C!cnrmuéus?y —~pt— 4 words i

b 2" clocks e 2" clocks
Decoder WT —l I_
[@- chieck —M [ check
Latched )(
Data COut

Rev. 1.10
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HT12D/HT12F

Encoden"Decoder cross refarence table

'1[ | { Package \i
i . | ! ) — B e e - |
‘! D;::c:::s ;. DataPins | Address Pins = VT Pair Encoder | Encoder \+ Decoder ‘f
: ! ; DIP : SOP | DIP | SOP
‘ : i | ‘ 1
J HT12D : 4 a i v HT12E 18 , 20 [ 18 \ 20 |
’ | 1 T T [ T
| i ! | HT12A ! i i
i i i ! i ; ] b
i HT12F | 5 i 12 L Ti2E w20 ’ 18 % 20 |
Address/Data sequence
The following table pravides address/data sequence for various models of the 22 series of decoders.
i i Address/Mata Bits EI
:| Pal‘t ND. i T N ‘ T o i o T ["””7"1"""' 7" : 1 """___'ﬂ
i | o 1 2 ! 3 56;7;8‘9110'}11|
i HT12D i AD A1 A l A3 4 | A5 ] AG A7 D8 ‘ D9 E D10 J|r DN ’I
| OHTI2F | A0 . AT . A2 | A3 4 | A5 | A6 AT A8 A9 | A1D | A11 |
Oscillator frequency vs supply voltage
fosc
(Scale)
Rosc (£1)
4.00
27ki)
3.50
30k
" 33k(2
3.00 .
36k(2
39k:2
A3k
2.50
- ATk}
51kiy
2.00 56ki2
52k
68k
75ki}
1.50 B2k
100k
{(100KkH231.00 120ks1
150k
180K
220Kk0
0.50
0.25
2 3 4 5 6 7 & o 10 8 12 13 VDD (VDC)
Note:  The recommended ascillator frequency is fosco (decoder) ~ 50 fazce (HT12E encoder)
1
- 3 fosce (HT12A encoder).
Rev. 1.10 5 November 18, 2002
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Application Circuits

g At} :
I Receiver Circuit l—— | Receiver Circuit l—-—

Vo
AC VDD Jﬁ Voo o Ao VDD ﬁ
At viPlo e viito
AZ osci 8 o az osct 18
A3 0SC2 &a A3 0SC2 Ev(i\,—c—l
A4 DINEE A4 DINHA o
A5 YT AEWGY AS A3 g5
A6 proflo A6 a0l g
AT pell o AT | RS
{vss oel o VSS FY:] UL
HT12D HT12F
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Package Information

18-pin OIP {300mil) outline dimensions

A
P R

W re

I

Lo

m}
:J

ERRERERASANNNARRN]

\; o Symbol ) ) 1 B o . _Di;r;ensions in mil |
| Min. Nom. |
895 —
w ] e e

S S R
: ' 16 B | 20

IO T Mmoo o>

335 § —

|

ws e T
!
|
E
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eile

20-pin SOP (300mil) outline dimensions

HOLTEK

WK

o

Dimensions in mil

S ——

12

e
November 18, 2002

Nom.

Symbol
A
B
o
b
E
- .
G
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HT12D/HT12F

Product Tape and Reel Specifications

Reel dimensions

S0P 20W

A
B

c

AN

T2

i Symbof N

D

i
i Reel Outer Diameter
i Reel inner Diameter
| - .

' Spindle Hole Diameter

- Key 5iit Width

; Space Between Flange

|
i Reel Thickness

Description

|T2|
rrrrrrrrrrrrrrr » e
—
¥
B c
X
i 2 i
____________________ i —_—
b -
iy

Dimensions in mm

33041.0
62=1.5
13.0+40.5
-0.2
2.00.5
24.8+0.3
-0.2

36.2:40.2

Rev. 1.10

November 18, 2002
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HT12D/HT12F

Carrier tape dimensions

SOP 20w
i _é;mbm T ﬁéscfi;:tion
i w Carrier Tape Width
" P | Cav.tty Pitch
h E F'erforatll!n Position
} F } Cavily ta Perforation (Width Dirchonj
- D_ Peff()l'irilﬁrﬂrl'rlr Vt)iearrT;eter R
{ ) D1 7 Cavi_ty_,' H_?_|_1_e Dia_r?eter
: PO ; Perforation Pitch
BT | Cavity to Petforation (Length Direction)
A0 ;Cavl'ty length N
| BO E;vity Width .
\ KG Cavity Depth
j t Carrier Tape Thickness
| C Cover Tape Width

D PG

N\

Hooboooa o ® D

<) 2] B

o/ —

Dimensions in mm

240403
01

12.0101

1.75+0.1

11.5+0.1

1.5+0.1
1.5+0.25
4.0+0.1

133101
3.2+0.1

0.3+0 05

213

2.040.1

Rev. 1.10
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Vo

Pregram : Servo Motor Control " RECEIVER PROGRAEM "
Description : 2 servo motor control

Dotz vato 9400 hpo, ¥ tal T71,0%92MHz
For
#'ilename IOSEeIVOe.C
Version : 1.1Rev. Edit for use parallel data use P1.0-P1.3
Compiler : Kedil 7.03

......

nolude<reghz2. he
finciude<intring. h>
define Port&bPin
it ml = p2°0; // control serve 1 for up and down
t oo et A contool Zenve 0 ofor lzfroand right
it kk - P2"3;
Deafine constance value
fdetfine res 3 // resolution [or move
delay milisec use timer 0 {mode 1 16 bit timer)
id Qmlay rseciunsigned Int Ulmsg
{
unsigned int delavy;
tor {delay — Ui delay<time; delayii)
TMOD = 0x21;
THO = Oxfc; /*11.0552 MHz = Oxfc 12MHz = Oxfoir/
TLO = Ox66; /*11.059%2 MHz = 0266 12MHz = 0x17*/

TFD 27
TRO = 1;
while (TF0 == 0};
TRO ¢ U;

delay for center position of serve ml time = 1.5ms

=rm lyaes e DA YA (e oo e i
RETIE IR R S [ S

id delaylb ml(void)
i

TMOD = 0x21;

THO = Oxfa:

TLO = 0xcH;

TEQ = 0;

r_r\ P ‘f} —_ ’! -

while (TFO == 0);

TRQ — 0;
}
f o e
// delay for center position of servo m2 time = 1.5ms
// value = 64250 = Oxiafa
2 — e
sid delayls m’ i
{
MOD = 0Ox21;
THO = Uxfa;
TLD = 0Oxfa;
TFO = 0;
TRO = 1;
while (TEF0 == 0);
TRD - 0;
b
"f __________________________________________________________________
/4 delay Ior scrvo time zms for ml maximam time max



// sub time 75%0us

e
void delayld ml max{void)
{

TR - 120 ;

THO = 0Ox ff.

TLO - Dxc7;

TEO = 0;

TR = 1;

while (TEFQ0 == Q)

TRO = {;

}
4’ /"
// delay for servo time = Zms for m? maximum Cime max
/7 sub time 7%0us

{
TMCD = 0x21;
THD = 0OxfH;

ind — UxUL;
TFO = 0;
TRE = 1;
while

{
TRO = 0

// delay for servo time — Ims for ml minimum timr min
/¢ add taime 7b0us

E e LT P
vold delavlh ml min(voeid)
i
TMOLD = 0x21;
™2 Cafds;
TLO = 0Oxal3;
TEQ = O;
TRU - 1
while (TFO == 0};
TRC = 0;
)
L e e e T T PSP PR
K dr[f" for cores time - Ims for m2 mintnur fime min

void delayld me mini{void)
{
TMOD 0x21;
THO = Oxfa;
TLO = Oxdd;

3

/71000 us

TR -0
TRO = 1;
while (TFO — 0);
TRO = U;

// ___________________________________________________________________

- 1 P T
SO fiea W51y

{

unsigned int temp;
temp - time;

lemp = temp & Ox0O0ff;
T = Lemn:

temp = Lime;

temp = Temp >> B;
Temp = Lelfr o UXOUil;
THO = temp:

ol Al
o,

THMOD = Ox21;
I THO = Dxfa;
/7 TLO = 0xbb;:
TEDR 0,
RO = 1;

while (TF0 == 0}
TRO = U

e R L R A S B

Ad



L}

e Rt i T e bt N L EE I S T I P I A R . . T e - B i )

}
e
// delay for left and right of servo 2
S e
vold mP2lungignod int vYinme

{

unsigned int temp;

temp — time;

temp = ftemp & Ox00ff;

TLO = temp;

temp = timc:

beomp tomp oy

temp = temp & 0xQO0ff;

THD — temp;

TMOD = 0Ox21;
/i TEO = Qufa;
I TLO = Oxei:;

TFO = [;

S PR

while [(TF0 == 0};

TRO = 0;

}
D
// dmsec
2
wold dinzes {unsigne T Ceunt) | /4 wSen Delay

unsigned char 1; // for Keil CAZl {Speed x 1)

while {count)

i

1 = 115; while (i>0) i§i——;
count-—-—;

}

b
I
e

// =send *ext to rs232
/4 LNput ascil

|

unsigned char i;
delay mseo (L) ;

ml =0;

mZ =0;

Pl = 0x(0f;

TMOD = 0x21; /4 Timeri Mode? (8 bit auto relead) for serial port
// 0 SCON = 0zki; // Serial port TX and R¥X data Mode
// TH1 = 0xFA; /f Set 4800 TH1 and TL1 = FA

/0 TL1 = OxFA;

/{  THL = OxiDy // Set 9600 TH1 and TLL = FD
/7 TLI = UxFD;

// RI = 0; // RI flag ; 1 = not r%,0 = readv to trx
fSTT = 0; // T1 ftlag ; 1 = not tx,0 = ready to tx
// EA = 1; // Enable interrupt all

PO S 1; A0 Bnadlu o interiupt serial poit

ff0 TE0 = 0;



/e

VO

'

TR1 = 1; // Start Timerl

Alintitial serve 1 up or down to conter
for{i=ui<lo0;i++;

{

s 1 .

delayld ml(};
ml - 3J;
dmsec {24y ;

}

f/initial serve 2 left or right to center
for{i=0;i<l00;1i++)

i

delayld m21{);

m2 = 0;

amsoe (247

ml = 1;
delayls ml max(;;
ml = 0;

dmsec (24} ;

}

for(i=0;1<100;1i+1

ml —- 1;

delaylih mt min{);
ml = 0;

dmsec (24} ;

1

for(i=0;i<100;1++)

1id main(veid)
unsigned char dat—o,1;
unsigned int del 1l1=0xfabd,del 22-0xfafa;
init iy ;
delay msec(230);

***** sTart at center
for(a=0;1<7h;1i4+)

{

N
o L

mlt(del 11);

// initial wvalue for servo at

center



[Vl

while (1) /4 Infinite loop
{
Pl = Ou0f;

dat FANH
/* switch(dat)
i

case O0x=072: de] 11 - del 11 - 1;

forii-0;1<2;4i++)
{

ml - 1;

mll{del 11);

1 f-.r ;
dmsec (10) ;
'

break;

oage Ox)E:

del 11 = del 11 + 1;
ilidel 11 »>= 64%%0)
{

del |1 = wd4Bi;

}

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

Pl = 0Ox01;
dat = P1; /4 read P oagaint.
broak;

case 0x04:
del 22 = del 22 - 1;

for{i=0;ial;344)
{
m = 1;
mI2hd= o
me 0;
cdmsec (10);

b

if (del 22 <= £3500)
!
dei 22 = 63500;

I
vl — 0x0f;
dat = P1; // read Pl againt.

hreak;



case 0x06:

del 22

= del 22 0+ 1;

if(del 22 >= 65000}

del 22 = 65000;
}

for(i=0;i<1;1+4)

{

m

= 1;

mzzidel 22);

-

'

AN

dmsec(lo);

Pl = OxUf;
= P1; // read Pl againt.
break;

dat.

Case 0x05:

>/

for(i=0;i<3;1i+4+)

1

ml

1;

mill(del 11);

mi —

u;

dmsea (10) ;

)

for(i=0;i<3;1i++)

mz = 1;

// send fix scrve 1

// scnd fix servo 2

m27Z {del 22);
ms J;
dmsec {10} ;
}
bl = 0OxJf;
dat = Pi; /f read PI againt.
brozk;
}
if{dat — 0x0Z) /7 1f recieve num#?
i
del 11 = del 11 -
1fidel 11 <= G3R00)
{
dei 11 = 63500;
for(i-0;i<l;i++)
{
ml - 1
mll{del 11j;
m? o
dusec (20) ;
}
dat i A5 Yead 1 againt.
} /¢ end 1T dat ==
if{dat = 0x08) //1f recleve numiig
{
del 11 = del 11 + 3;

iffdel 11 »>= 64350)

{

del 11 - 64900;

}

foril=0;1<l;1i++}
{
ml = 1;



mll{del 11);:
m}l = D;
dmsec {25);
}
A+ - / TN e b

/1 recive numid

|
me o= 1;
m22 (cdol Z2);
dmsec (25) ;
}
dat - vi; i/ vead PL oagaint.
)
ifidat —= 0x06) /f if recieve numfo
{

del‘ZZ = del 22 + 3;
ifidel 22 == 65000)
dei 22 = pLHUYD;

for(i-0;1<1;14+;

i
dat = P1; /7 read Pl againt,
}
if{dat == 0=D5) /7 1F nmmber #h serve 1
1
for{(i=0;i<2;i++)} /7 send fix servo 1
{
ml = 1;
mll{del 11);:
a1 D ;

dmsec (25);

}

for(i-0;i<2;i++) // send fix servoe 2

t

me = 1;

A
. e

dmsec{2b};

aat - Il; /4 read Pl oagaint.

if (dat == 0x00)

{

mi = 0;

[

PL - OxOf;

dat = P1; // read Pl againt.
]

} /4 end loop while
catird 'r\f\r- R

& serve 2 to fix

// if number #5 servo 1 & servo 2 to fix



// PROGRAM : SERVO MOTOR CON'YTROL. ™ TRANSMITTER PROGEAM "
Sidinclude<reqgh? h>

#include<AT49x051  H>

tinclude<intrins.h>

f e e e ——
A delay milisec use timer 0 (mode 1 16 bit timer)
J,l/ ______________________________________________________________________________

vold delay msec{unsigned int time)
i
unsigned int delay;
for (delay = 0; delay<time; delay++)

{
TMOD = 0x21;
THO = Dxfcz; /*11.0592 MHz = 0xfc 12MHz = Oxfc*/
TLO = (¥bb; /*311.0592 MHz = 0x66 12MHz = Oxl17+/
TFO G;
T - 1;
while (TF0 —— 0);
TRO - 0O;
P
/7 unsigned char 1
delay msec (L50);
TMOD = 0x21; // Timerl Mode? (8 bit auto reload) for serial port
SCON = 0x50; // Berial port TX and RX data Mode
/7 TH1 = 0xFA; /4 Het 4800 THL and TL1 = FA
/7 TL1l = UxFA;
TH1 = OxFD; // Set 9600 TH1 and TL1 = Fb
TL1 = 0xFD;
RI = Q; /0 RI flag ; 1 = not rx%,0 = readv to rx
TI = U; // TI tlag ; 1 = not tx,0 = ready Lo tx
Ea = 1; // Enable interrupt all
TN — 1 .- LS | B TN I LR - PPIIETET, | - +
I 1 shle Inte 1 R

vold sevice serial{) interrupt 4 // Vector interrupt for serial port
/’/_____.. e e e e
1

unslyned chan daty

// Clear RI flag
// Load data to dat

0x35) /7 1f recieve numih
}
if (dat == 0x32) /f if recieve numi?
élfdeJ;
}
ifidat == 0x38B) // if recieve num#’
li]:UX[)B;
1
J
if(dat == 0Ox34) // if recieve numéd
é’lexOé;

}



if(dat == Ux36) // 1f recieve numié

1
Pl1=0x06;

}
iftdat == 0x30) // if recieve numfi
{
Pl Ox0u;
}
¥
//" ______________________________________________________________
void main{void)
SA el L [ -
{
init();
FL = uxtu;
while(1); /74 Tnfinite loop



Delphi
/PROGRAM  :  "dwsnawamn "
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, CPort, StdCtrls, CPortCll, ieview, imageenview, ievect, videocap,
ExtCtrls, Buttons;
type
TForm! = ¢class(TForm)
ImageEnVideoView!: TImageEnVideoView:
Button: TButton;
Button2: TButton;
Button3: TRutton;
Buttond: TButton;
Button3: TButton;
Imagel: Timage;
Timert: TTimer;
head: TRadioButton;
tail: TRadioButton;
Editl: TEdit;
Edit2: TEdit;
Edit3: TEdit;
Edit4: TEdit;
Labell: TLabel;
Label2: TLabel;
Label3: TLabel;
Labeld4: TLabel;
Button6: TButton;
ComPort: TComPort;
Button?: TBution;
Button§; TButton:
Button9: TRBution:
Button 10: TButton;
Button| I: TButton;
Buttoni2: TButton;
Buttonl3: TButton;
procedure Button1Click(Sender: TObjeet);
procedure Button2Click(Sender: TObject);
procedure Button3Click(Sender: TObject);
procedure Button4Click(Sender: TObject);
procedure Button5Click(Sender; TObject);
procedure Timer | Timer(Sender: TObject);
procedure Image! Click(Sender: TObject);
procedure Image 1 MouseMove(Sender: TObject; Shift: TShiftState; XY Integer);
procedure Button6Click({Sender: TObject);
procedure Button?Click(Sender: TObject);
procedure Button8Click(Sender: TObject),
procedure Button9Click(Sender: TObject),
procedure Button 1 2Click(Sender; TObject),
procedure Button 10Click(Sender: TObject);
procedure Button | [ Click(Sender: TObject);
procedure Button13Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;
var
Form!: TForml;
color mark:integer;
r_mark :integer,
g mark :integer;
b_mark :integer;
headcolorr,headcolorg, headcolorb :integer;
tailcolorr,tailcolorg,tailcolorb :intcger;
headcolorr2 headcolorg2 headcolorb2 :integer;
tajlcolorr2,tailcolorg2 tailcolorb?2 :integer;
dotx,doty.dotx | doty |,dotx2,doty2 xt,yt,xh,yh.x12.y12, xh2,yh2:integer;
Sir: String;

Page |



Delphi
implementation

{$R *.dfim}

procedure TForm! Button ] Click(Sender: TObject);
begin

ImageEnVideoView ! DoConfigureSource;

end;

procedure TForm | ButtonZClick(Sender: TObject);
begin

ImageEnVideoView].DisplayMode = dmQverlay;
ImageEnVideoView1.ShowVideo = True;

end;

procedure TFormi.Button3Click(Sender: TObject);
begin

ImageEnVideoView | .DoConfigureFormat;

end;

procedurc TForm 1. Button4Click(Sender: TObject);
begin

if ImageEnVideoViewl Frozen = True then
begin

ImageEnVideoView | .Frozen = False;
Button4 Caption = 'Freez";

end

else

begin

ImageEnVideoView! Frozen = True;
Button4.Caption := ‘Unfreez’;

end;

end;

procedure TForm1.Button5Click(Sender: TObject),

var

x:integer;

y:integer;

begin

for x:=0 to image 1. Width -1 do

for y:=0 to image!l.Height-1 do

image | .Canvas.Pixels{x,y]:=ImageEnVideoView | IEBitmap.Canvas. Pixels[x,y];
end;

procedure TForml.Timer I Timer(Sender: TObject), // Start Program

var
hxmax,hymax,hxmin,hymin,txmax,tymax,ixmin,tymin,x,y,r.g,b,pix_div,color,adh,adt,adh2,adt2:integer;
hxmax2 hymax2, hxmin2 hymin2, ixmax2 tymax2,txmin2,tymin2,botl ,bot2;integer;
adbotx 1,adboty | ,adbotx2,adboty2: Extended,

m,ys:Single;

Str:String;

begin

ImageEnVideoView1 Frozen := True;

pix_div :=8§; /! scan pixs

hxmax:=0;

hymax:=0,

hymin:=300;

hxmin;=480;

xmax:={;

tymax:=0;

tymin:=300;

txmin:~480;

for x7=0 to (image | Width div pix_div)-! do

for y:=0 to (image | . Height div pix_div}-1 do

begin

color:= ImageEnVideoView] IEBitmap.Canvas.Pixels{(x*pix_div),(y*pix_div)};
b:~(color and $FF0000)div $10000;

g==(color and $FFOOiv $100;
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r:=color and §FF;

if (r>headcolorr-35)and(r<headcolorr 35 )and(g>headcolorg-35)and(g<headcolorg t 35)
and(b>>hecadcolorb-35)and(b<hcadcolorb+335)
then

begin

if x*pix_div > hxmax then

hxmax:=x*pix_div,

if y*pix_div > hymax then

hymax:=y*pix_div;

if x*pix_div < hxmin then

hxmin:=x*pix_div,

if y*pix div < hymin then

hymin:=y*pix_div;

end;

if (r>tailcolorr-35)and(r<tailcolorr +35)and(z>tailcolorg-35)and{g<tailcolorg+40)
and(b>tailcolorb-3 5)and(b<tailcolorb+33) then
begin

if x*pix_div > (xmax then

xmax:=x*pix_div;

if y*pix_div > tymax then

tymax:=y*pix_div;

if x*pix_div < txmin then

txmin:=x*pix_div;

if y*pix_div < tymin then

tymin:=y*pix_div;

end;

end;

if hxmax>0 then

if hymax>0 then

if hymin<hymax then

if hxmin<hxmax then

begin

xh:=(hxmax-+hxmin)div 2;

yh:=(hymax thymin)div 2:

end;

if txmax>0 then

if tymax>0 then

if tymin<tymax then

if (xmin<txmax then

begin
xt:=(txmax+txmin)div 2;
yt:={tymax Hymin)div 2;

end,

Imaget.Canvas.Ellipse(xh-3,yh-3,xh+3 yh+3); /= ciBlack;
Imagel.Canvas.Pixels{xt,yt]: = ciCream;
iflxh<10)or(xh>470)or{yh<10}or(yh>290)then //edge pixel
begin

Stri="0";

if ComPort.Connected then
ComPort. Write Str(Str);

end
else
begin //process
if xh<i90 then //width
begin
Str:='4";

if ComPort.Connected then
ComPort. WriteStr(Str);
end;

if xh>290 then /width
begin

Str='¢';

if ComPort.Connected then
ComPort. WriteStr(Str);
end;

if yh<100 then /Mheight
begin
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Str:='8"
if ComPort.Connected then
ComPort. WritcStr{Str);
end;
if yh=200 then //height
begin
Sty ='2";
if ComPort.Connected then
ComPort. WriteStr(5tr);
end;
if ((xh>=190)and(xh<=290)and(yh>=100)and(yh<=200)) then // stop bit
begin
Str="0";
if ComPort.Connccted then
ComPort. WriteStr(8tr);
end;

end;
cditl Text:= IntToStr{xh);
edit2 Text:= IntToStr(xt),
edit3. Text:= IntToStr(yh);
editd. Text:= IntToStr(yt),
end;

procedure TForm1.Image | Click(Sender: TObject);
begin

form|.Caption:='read pixel";

end;

procedure TForml.Image | MouseMove(Sender: TObject; Shift: TShiftSiate; X,Y: Integer);
bepin
if form ] .Caption="read pixel' then
begin
color mark:=image | .Canvas Pixels[x,y] ;
b _mark;=(color_mark and $FF0000)div $10000;
g mark:=(color_mark and $FF00)div $100;
r_mark:=color_mark and $FF;
form1.Caption:="form1";
end;
if head.Checked=Truc Then
begin
headcolorr:=r_mark;
headcolorg:=g mark;
headcolorb:~b mark;
end;
if tail. Checked=True Then
begin
tailcolorr:=r_mark;
tailcolorg:=g_mark;
tailcolorb:=b_mark;
end;
end;
procedure TForm 1. Button6Click(Sender: TObject);
begin
if ComPont.Connected then
begin
ComPort.Close;
Button6 Caption :— 'Start',
end
else
begin
ComPort.Open;
Button6.Caption = 'Stop',
cnd;
end;

procedure TForm L. Button7Click(Sender: TObject);
begin
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ComPort. ShowSetupDialoy::
end;

procedure TForm| . Button8Click(Sender: TObject);
begin
Str="8§";
il ComPorl.Connected then
ComPort. WriteStr{Str);
end;

procedure TForm | . Button9Click(Sender: TObject);
begin

Str:=4";

il ComPort.Connected then

ComPort. WriteStr(Str);

end;

procedure TForm!.Button { 2Click(Sender: TObject);
begin

Stri="0",

tf ComPort.Connected then

ComPort. WriteStr(Str);

end;

procedure TForm | Button 10Click(Sender: TObject);
begin

Stri—6';

it ComPort.Connected then

ComPort. WriteStr(Str);

end;

procedure TForm1.Button1 1 Click{Sender: TObject);
begin

Str="2"

if ComPort.Connected then

ComPort. WriteSLr(Str);

end;

procedure TForm | Button 13Click(Sender: TObject);
begin

if Button13.Caption='"Manual' then

begin

Button [ 3.Caption:='Auto’;

Bution®.Enabled = true;
Button9.Enabled := true;
Buttoni0.Enabled = truc;
Button!1.Enabled := true;
Button12 Enabled := true;
end

eise

begin
Button13.Caplion;='"Manual’;
Button8.Enabled := falsc;
Button9.Enabled := false;
Bution 10.Enabled := falsc;
Button| 1.Enabled := false;
Button[2.Enabled = false;
end;

end;

end.
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