


$include(regS1.inc)

org  00h
ajmp start

VMotor
direction
limitA
limitB

vi

danger
datatrima

; Program utama

——— e i

start:

jnb vt.$

bacadata:

LAMPIRAN A

Listing Program

bit p0.0
bit p0.1
bit pl.6
bit pl.7
bit p3.7
bit p1.0
equ P2

mov A datatrima

cjne  A.#00000000b,cek?2

acall tutup_garasi

cek2:

cjne A #00000101b,start

acall buka garasi

, Prosedur buka garasi

buka garasi:

setb  limitA

nop
nop

;vector interupsi motor

:On Off Motor (0=off, 1=on)

.arah putar motor (O=tutup, 1=buka)
:limit switch atas

limit switch bawah

.receive enable penerima

:safety detector

;jika remote tidak aktif maka

garasl tutup

.aktifkan internal pull-up portl.6

;tunggu 3us



nop
jnb  limitA buka

clr Vmotor
jmp  start

>

;  prosedur tutup garasi

2

tutup garast:
setb  danger
nop
nop
nop
jb danger,allowed

clr Vmotor

jmp  start
alowed:

setb  limitB

nop

nop

nop

jnb LimitB, tutup

clr Vmotor

jmp  start
tutup:

setb  Vmotor
clr direction
jmp  start

2

. prosedur buka pintu garasi

*

buka:

;jika limit switch belum tertekan maka
pintu garasi buka

;jika limit switch tertekan matikan motor
:kembali kelabel start

;prosedur tutup garasi
;aktifkan internal pull-up portl.0

;tunggu 3us

;jika detector tidak aktif maka tutup
garasi

;jika detector aktif(ada benda yang
menghalangi)maka matikan motor
:lompat kelabel start

:aktifkan internal pull-up portl.7
;tunggu 3us

;Jjika limit switch bawah belum tertekan
maka tutup pintu garasi

:jika limit switch bawah tertekan maka
mattkan motor

:lompat kelabel start

;prosedur tutup pintu garasi
:hidupkan motor

.:arahkan putaran motor kekiri(tutup)
:lompat kelabel start

;prosedur buka pintu garasi



setb  Vmotor ;hidupkan motor
setb  direction ;arahkan putaran motor kekanan(buka)
jmp  start :lompat kelabel start

end :akhir program
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pin1:GND

pin 2 : Data In
pin3:Veec
pin 4 : Antenna ( RF output }

TLP434A Ultra Small Transmitter

i

Frequency 315, 418 and 433.92 Mhz

Modulation : ASK
Operation Voltage : 2 -12 VDC

Symbol Parameter Conditions Min Typ Max Unit
Vee  JOperating supply voltage 20 - 12.0 \'
lee 1 Peak Current (2V) - - 1.64 mA
Tcc 2  [Peak Current (12V) - - 194 mA
Vh Input High Voltage Idata= 100uA (High) [Vee-0.5 | Veo  [Vect0.5 \Y

Vi [nput Low Voltage Idata= 0 uA (Low) - - 03 Vv
FO Absolute Freguency 315Mhz module 3148 315 3152 | MHz
PO RF Output Power- 30ohm Vee = 9V-12v - 16 - dBm
Vi = 5V-6V 14 dBm
DR Data Rate External Encoding 512 4 8K 200K bps

Notes : ( Case Temperature = 25°C +- 2°C

, Test Load Impedance = 50 ohm )

Application Cireuit :
Typical Key-chain I'ansmitter using HT12E-18DIP, a Binary 12 bit Encoder from
Holtek Semiconductor Tnc.

Vidd dd 3
JB_J—__ITvF:]——'
2 4 ;

1 =
fa et
S a2 oscl Code Input RF output
-k ol ey -
L~ a4 TERS &
| A5 ADIT—"
L A6 AD1O—" AD8,3.10&11
LN A7  ADS _,: Data bit or Address bit
se ADB—
[TalVss A08ET™  sp.ar
HT12E B Address bit

Laipac Technology, Inc.
105 West Beaver Creek Rd. Unit 207 Richmond Hill Ontario L4B 1C6 Canada
Tel: (905)762-1228 Fax: (905)763-1737 e-mail: info(@laipac.com

LAIPAC
TECH

Sl

= —=—

RLP434A SAW Based Receiver

43, 42

pin 1

12 3 4

| ¢—>|

21 7 2mm

T

L pin2:
pin3:
pind:
pins:
pin6:
pin7:
pin8:

: Gnd

Digital Data Output
Linear Output /Test
Vee

Vee

Gnd

Gnd

Antenna

Modulation : ASK

Frequency 315, 418 and 433.92 Mhz  supply Voltage : 3.3-6.0 VDC
Output : Digital & Linear

Symibol Parameter Conditions Min Typ Max
Vee (Operating supply voltage 33 5.0V 6.0 Vv
Itot (Operating Cuirent - 45 mA
Vdata Data Out Idata = +200 uA ( High )} | Vee-0 - Vee \4
Idata = -10 uA ( Low ) - - 03 \%
Electrical Characteristics
Characteristics SYM Min 1 Typ L Max Unit
Operation Radio Frequency EC 315,418 and 43392 MHz
Sensitivity Pref -110 dBm
Channel Width +-300 Khz
Notise Equivalent BW 4 Khz
Recetver Turn On Time 5 ms
Operation Temperature Top -20 - 80 C
Baseboard Data Rate 4.8 KHz

Application Circuit :
Typical RF Receiver using HT12D-18DIP, a Binary 12 bit Decoder with 8 bit uC HT48RXX from
Holick Semiconductor Inc.

Vuive/Spedk gl =E————— ]
Sanal Interface -

Ligtt Cuntaul

Salhl
10 T 5vDC
Roge :':_’.I:'GN[' ANT ?—T
- ;Diyiul[lul GND |5 t
- 4| Lrcar Ut GND'g
_L Ve Vg =
10uT  RLP434A
PBG Wdd | I
PB_‘ oscl
[D2 cecz[ 8 Xl
FBA Ve 1 Fieza Alarmi
PBS PAD[— )
PG PA1 ™ Ry 7
= PR7 Pa; iy
¥ bt uC

@ Iarch

-
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Pin Assignment

8-Address 8-Address 8-Address 8-Address
4.Data 4-Data 4-Address/Datz 4-Address/Data

Pin Description

Deseription

{ Eneodor dat

DO 0 i
Io/MB i

April 11,
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; 455kH.¢ resonater oz m} ator input

Naote: DE~D11 are ail data input and transmission enable pins ¢

TE 10l the HT12E,

Approximate internal connections

NMGS

CMOS OUT OSCILLATOR 1

GATE

Absolute Maximum Ratinas

Supply Voltag

Input Volusye

Operating Temperatiire. ...

era:’a‘ec P\'r‘eeé*m' thn range speﬂ*"‘-*d under "Ab,
ation of Lthis device
nd prolonged
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Electrical Characteristics

R S Y W NL Y
F1Y /T T F AL

HT12A Ta=25-C

: Symbel ; Parameter

Vop Operating Vsltage

Standby Current

R —

“ Tnput Voltage

' D8-D11 Puli-high

istance

Parameter

 Operating Voitags

Iste | Standby Current

Vor=0.9Vyy (Source

5V

(UL Input Voilage

Agprii 11, 2000
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HDLTEK#‘ HT12A/HT12E

Functional Description

Operation

igoiam meels viman receint Af o beanemicsinn spehla

® | ] [

—»| |4 <1 word
e | l | 1
je— 4 words —p je— ggg;';'ogg,ﬁy - s et

Transmission timing for the HT12E

Ti-D11 1 I l l
Hey=in |
| j¢ <1word
T TR sk
—»| e 1 word Transnm;.“y —» e i word

Transmisgion timing for the HT12A (LMY= loating or VIi)

¥
1
i
i
bR

(all data=1)
'= 1 word J&- 7 words |
Encoder i ”ﬂm
st H ml”u lii p _mnu!
—»| & 7 words 9 —
1 word (all data=1)

AT AT vam:

Transmission timing for the HT2A (1.

6 April 11, 2000



HOLTEK i ; HT12A/HT12E

Information word

1= 1 Lt device is in the latch mode (for use with the latch type of data decoders). When the trans-
et 1 enahle is removed during 2 transmission, the DOUT pin outputs a complete word and then
stops. Uu ihie other hand, if L/MR=0 the devwo iginthe momontarv maode (for nse with the momentary
type of data decoders). Whern il ! 15 3 saaemeeld A ..'b = Lrsascussion, the DOUT
outputs a complete word #nd th a7 .-n*L alt v.ufh the “1" data code.

An information word consists of 4 periods as illustrated helow,

LS S , Bk ey
S S P el A D e [
: S ; ;
p— " 7 I S |

i —y, - 1/3 bit sync. period , ;

.4——— pifot period (12 bits) -——& 4— address code period —l-,'ﬁ— "3’3':’339 —.'5
i

Composition of information

Each programmable address/data pin can be externally set to one of the following two logic states as
shown below.

we UL UL
ol [T T1 Tl
_J o

|| e

Address/
Data Bit

Address/Data bit waveform for the HT12E

L. ﬁmﬂiﬂ lhw

o
i
: Address Bit :—

Address/Data bit waveform for the HT12A

7 April 11, 2000



HOLTEK i ’ HT12A/HT12E

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

Address/data programming (preset)

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

During information transmission these bits are transmitted with a preceding synchronization bit. If
Lhe trigger signal is not applied, the chip enters the standby mode and consumes a reduced current of
Jess ithan 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:

N |

0osC1  08C2

Transmission

DOUT ™ 1 cdium

VDD A0 Al AZ A3 A4 A5 AB AT VSS TE ADB ADI AD10 AD11

ATNENERARE S

LI BIR 1 5

Voo

Vss

Thl;_ transmitted information is as shown;

pilot | A0 | A1 | Az | A3 i Ad | A5 [ A6 | AT PDB AD9 | AD10 | AD11
&
{ Syme. | 1 ] Dye!® ot 0 l 0 0 ] 1 1 1 g o

8 April 11, 2000



HOLTEK i ’ HT12A/HT12E

Address/Data sequence

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

Address/Data Bits

Part No.
o | 1|2 34|56 7|89 |10 u
HT12A A0 | A1 | A2 | A3 | A4 | A5 | A6 | A7 | D8 | D9 | D10 | D11
A2

HT12E A0 | Al A3 Ad A5 A6 | AT }ADS 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-
cuits”).

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

0sCc2 VDD ' o

0sc1 AD11 %

TE AD10
vss AD9
AD8 e 12v
(HH R
HT12€

9 April 11, 2000



HDLTEK#

¢ Error: The [C’s power source is activated by pins AD8~AD11

0sC2 VDD
{ 0sci AD11

HT12A/HT12E

i2v

TE AD10
ADS
VsS
AD8 %
HT12E
Flowchart
* HT12A * HT12E

] Power on !

Standby mode

ransmission
enabled ?

Yes

Data with carrier
setial output

4 data words
transmitied

4 data words
transmitted
continuously

e |

Send the | {Send 1" 7 times for
last code | {al of the data codes

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

10 April 11, 2000



HOLTEK i g HT12A/HT12E

Oscillator frequency vs supply voltage

Rosc ()

600 [ | - --
500 |- - --===-
400§ L 2oE

@BkHZI3.00 | L

[t
|
|
L

200

2 3 4 5 6 7 8 9 10 1 12 13 Voo(VDC)

The recommended oscillator frequency is fogep (decoder) = 50 fogop (HT12E encoder)
= 3 fosce (HT12A encoder)

141 April 11, 2000



HDLTEK#

HT12A/HT12E
Application Circuits
Voo 1000 Y
-
N
‘\O—-l A0 vDD 18 8050 \O-J-
10kQ
1o~ a1 pout L ~o_2
o3 Az x1 (18352211 4 100pF S 3
10MQ
S~ A3 x2 |15 |4 100p8 -0 A3
\0——5- Ad LMB L—OH o~
S~o—2t AS D1 e L
So-qae D2 o
-8 A7 pofll. = & J ~o—8 A7
vss pa il 9. S

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

HT12A

12

April 11, 2000



HDLTEK# HT12A/HT12E

Holtek Semiconductor Inc. (Headquarters)

No.3, Creation Rd. II, Science-based Industrial Park, Hsinchu, Taiwan, R.O.C.
Tel: 886-3-563-1999

Fax; 886-3-563-1189

Holtek Semiconductor Inc. (Taipei Office)

11F, No.576, Sec.7 Chung Hsiao E. Rd., Taipei, Taiwan, R.0.C.
Tel: 886-2-2782-9635

Fax: 886-2-2782-9636

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: 852.2-7T42-8657

Holtek Semiconductor (Shanghai) Ltd.

7th Fioor, Building 2, No.889, Yi Shan Rd., Shanghai, China
Tel: 021-6485-5560

Fax: 021-6485-0313

Holmate Technology Corp.

48531 Warm Springs Boulevard, Suite 413, Fremont, CA 94539
Tel: 510-252-9880

Fax: 510-252-9885

Copyright © 2000 by HOLTEK SEMICONDUCTOR INC.

The information appearing in this Data Sheet is believed to be accurate at the time of publication. However, Holtek
assumes no respansibility arising from the use of the specifications described. The applications mentioned herein are
used solely for the purpose of llustration and Holtek makes no warranty or representation that such applications
will be suitable without further modification, nor recommends the use of its products for application that may pres-
ent a risk to human life due to malfunction or otherwise. Holtek reserves the right to alter its products without prior
notification. For the most up-to-date information, please visit our web site at http://www.holtek.com.tw.
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HOLTEK

2"? Series of Decoders

Features

s Operating voltage: 2.4V~12V

Low power and high noise immunity CMOS
technology

Low standby current

Capable of decoding1122 bits of information
Pair with Holtek's 277 series of encoders
Binary address setting

Received codes are checked 3 times

Applications

¢ Burglar alarm system

e Smoke and fire alarm system
e Garage door controllers

« Car door controllers

General Description

The ot decoders are a series of CMOS LSIs for
remote conirol system applications. They are
paired with Holtek's 27" series of encoders (re-
fer to the encoder/decoder cross reference ta-
ble}. For proper aperation, 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"~ series of encoders that
are transmitted by a carrier using an RF or an
IR transmission medium. They compare the se-
rial input data three times continuously with

Selection Table

e Address/Data number combination

- HT12D: 8 address bits and 4 data bits
HT12F: 12 address bits only

» Built-in osciliator needs only 5% resistor

« Valid transmission indicator

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

» Minimal external components

Car alarm system

Security system

Cordless telephones

Other remote control systems

their local addresses. If no error or unmatched
codes are found, the input data codes are de-
coded 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 decod-
ing informations that consist of N bits of ad-
dress and 12-N bits of data. Of this series, the
HT12D is arranged to provide 8 address bits
and 4 data bits, and HT12F is used to decode 12
bits of address information.

-
.. Function ‘ Data
e Address: VT ’ Oscillator Trigger Package
PartNo. . : No. | No. | Type | | |
HT12D 8 4 | L | \ RCoscillator | DIN active "Hi"| 18 DIP/20 SOP
HT12F 12 0 E — N BC oscillator | DIN active ”Hi"; 18 DIP/20 SOP

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

VT can be used as a momentary data output.

July 12, 1999



HOLTEK i ;

2"? Series of Decoders

Block Diagram

DIN O—| Buffer

0sc2 05c1
gscillalorj Divider —+O
Ds? issl:irh Latch Cireuit | i | Data
T »> g —»O

~ | Data Detector '—1

y

E

Syne. Delectsr_‘

v

‘Comparaior < J".{ Comparator
F'y

(Con!roi Logic

4

Transmission Gate Circuit

i

Buffer f—b( VT

Address

vhD V8§

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

Pin Assignment

8-Address 8-Address
4-Data 4-Data
= NC 1 20 [INC
AD ] 18] VDD A0 2 19[J VDD
a2 17[JvT A3 18[VT
A2[3 16[30SC1  A2[]4 17 [ 0561
A3 4 16[J0sc2 A5 161 10sC2
A4]5 14 DIN A6 15[1DIN
A5[]6 1317011 A5 7 1471D11
A7 12[3 D10 A6l 8 131JD10
AT]8 11 A7(9 120 D9
vss[]9 10 vss [ 10 11 [1D8
HT12D HT12D
-18 DIP - 20 SOP

12-Address
0-Data
AO[] 1 & I VDD
A1 2 17 VT
A2]3 161 0S¢
A3 4 15[ 08C2
Ad[]5 14 [JDIN
As[]6 13[JA14
ABC 7 12[JA10
A7) 8 11[JA9
VSs[]9 10EA8
HT12F
~-18 DIP

12-Address
0-Data

NC 4 U_20:JNC
AD[] 2 183 VDD
A1 3 18 vT
Az 4 17 0SCA
A3[l5 16[]08C2
A6 15[DIN
A7 14@;\11
A8l 8 130 A10
A7do 12EA9

vss {10 110 A8

HT12F
- 20 SOP

July 12, 1999



HOLTEK # 2" Series of Decoders

Pin Description

Pin Name ’ 0 ! Internfll l Description
. ¢ Connection |
I ] ~mos | : ) A |
AO-A11 | I | TRANSMISSION | Input pins for address A0O~A11 setting !‘
: ‘ o I They can be externally set to VDI or VSS.
‘ i GATE ‘ rl
| D8-DI1 | O | CMOSOUT |Output data pins
E DIN L1 CMOS IN " Serial data input pin
;\ VT 0 | CMOSOUT \ Valid transmission. active high :
i 08C1 1 OSCILLATOR ! Oscillator input pin
082 O | OSCILLATOR | Oscillator output pin
T |
vSsSs I —_ Negative power supply (GND)
VDD 1 — ‘ Positive power supply
Approximate internal connection circuits
TRA?SQAM?SSS(ON CMOS oUT CMOS IN OSCILLATOR
GATE
Absolute Maximum Ratings
Supply VOHAZE .....cciiiviecceeee it —0.3V to 13V Storage Temperature................. -50°C to 125°C
Input Voltage....................Vgs-0.3 to Vpp+0.3V Operating Temperature .............. —20°C to 75°C

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

3 July 12, 1999



HCILTEK# 2" Series of Decoders

Electrical Characteristics Ta=25°C
3 |
; | Test Conditions | i 5 R
Symbel Parameter l Min, | Typ.!| Max, ‘ Unit
Vpp: Conditions 1
Vpp Operating Voltage — — 2.4 5 ! 12 7 vV
—— f i
: 5V = | 8L 1 A
I IsTn Standby Current ¢ QOscillator stops +
12v — b2 | 4 A
. _ No load T j
I : i o ¢
DD :‘ Operating Current 5V e { 200 400 pA
Data Output Source 3
=4.5V - _
| Current (D8~D11) Y1 Vor=dd L 1.8 i
0 - 2 &=
Data Qutput Sink - - [ ‘
 Current, (D§~D11) ad P AR ™
[ _ k. B
" VT Qutput Source Current evr 18 Vou=4.5V -1 -1.6 i mA
VT
VT Outat Bink Currelt | Val=0.5V i [ 15| 0 ma
1 [ -
Vg "H" Input Voltage Y — ssll| — | Fog | W
I
Vi, "L" Input Voltage 5VQ e 0 - i
fosc : Oscillator Frequency 5V é Roge=51kO — | 150 | ‘ kHz

4 July 12, 1999



HOLTEK

2'? Series of Decoders

Functional Description

Operation

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

The decoders receive data that are transmitted
by an encoder and interpret the first N bits of
code period as addresses and the last 12-N bits
as data, where N is the address code number. A
signal on the DIN pin activates the oscillator
which in turn decodes the incoming address
and data. The decoders will then chack the re-
ceived address three times continuousty, 1M the
received address codes all match the contents of
the decoder's Incal address, the 12-N hits of
data are decoded o aclivate the output pins
and the VT pin is set high to indicate a valid
transmission. This will last unless the address
code is incorrect or no signal is received.

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

fow,

Output type
Of the 2'7 series of decoders. the IIT12F has no
data oulput pin but 1ts VT pin cun be used asa
momentary data outpuil. The HT12D, on the
other hand, provides 4 laich type data pins
whose data remain unchunged until new data
are received.

Part EData iAddress Ollt-pllthp('!‘ating'
No. [Pins| Pins @ Type | Voltage
e gt i
| 8 Latch 2.4V~12V
12 I

5!

Flowchart

The oscillator is disabled in the standby state

and activated when a logic "high"” signal applies
to the DIN pin. Thatis to say, the DIN should be
kept low if there is no signal input.

Power on
»la

rie

Standby mode
L4

Na 2

ot choes

-

<5 of checking P
wpxetea’-’//
. et

it N
g No —— Rddress oF
~._data ermr?
‘\\‘./’
T

July 12, 19949



HDLTEK# 2"? Series of Decoders

Decoder timing

I |

Transmission | | i
Enable — ——
—» |4 <! word
Etuue i — i
BouT £ [ 1
—_— R —_—
4= +words —p| e | —pia— 4words —p|
) 2 clocks PP
Devuder VT 2 ; {
4 cneck —w o check
7LEEE|'1"‘E1 y "-J(
Encoder/Decoder cross reference table
| i | Puackage |
Decoders | i

i ‘
Part N i Data Pins | Address Pins ' VT | Pair Encoder | Encoder Decoder

; DIP | SOP | DIP | SOP
) i ) s HT12A 18 20 é
HT12D 4 i . A

| Py ol —— k820
| P! HTI2E L 18 20 1
3 | | uri2a 18 20 ‘t
HY12E 0 ; 12 v 2 | <180 W g
i | HUI2E 16 | 20 :

Address/Data sequence

- + . | B . . 12
The following table provides address/data sequence for various models of the 2"~ series of decoders. A
correct device should be chosen according 1o the requirements of the individual addresses and data.

Address/Data Bits :
Part No. T T T T T T ]
i i o iPalier sy I 5 ¢ B 7 8 G 10 11
i ‘

HTIZD AU Al D5

HTI2F | A0 | AL | A2 | A3 | A4 | A5 | AG | A7 | AB | A9 | Al0 | AlLj

A3 | A4 | A5 | A8 | AT

3]



HOLTE K# 2"? Series of Decoders

Oscillator frequency vs suppiy voltage

fosc
{Scale)

Rosc (£}
4.00 == 5 = 5 g a= = = e Y g = - =

27k
L) ) S— o e - — e - - . - - - -

(100kHz)1 .00 |-

©
o
&

=

o

T

Gl
T

Lo
o

w e
C

£ £ 7 2 g 10 11 12 12 VDD (VDC)
The recommended oscillator frequency is figep (decoder) = 50 fagep (HT12E encoder)
1 =
= ; f'_yS(_;E { HTI12A E’.r'l(‘OdE‘f},

7 July 12, 1589



HULTEK# 2" Series of Decoders

Appiication Circuits

hwrd
Ry =y
——»| Rersiver Cirouit |———y
C VDD
-—0\‘_\—1' ! Vi __‘g_g Y
i AD Visis
S ~o—Sa VTR0
oo A2 0SC1 2 AA—
H i
| A 15 ROSC |
$o~oaz  0sCZf—
oo aq DINFE o
|~ § 13
o o—las D1 E—0
$+coHas o100
i 8 1%
00— A7 De—O
— %vss nepl o

HT12D
Notes: Typical infrared receiver: PIC-12043T/PIC-12043S (KODESIII CORP.}
or LTMS052 (LITEON CORP.)

Typical RF receiver: JR-200 (JUWA CORP.}
RIE-99 (MING MICROSYSTEM, 11.S A

o
L

o
[
[R¥)



HOLTEK 2'? Series of Decoders

Holtek Semiconductor Inc, (Headqguarters)
I‘ o, °- Creation Rd. 11, Seience-based Industrial Park, Hsinchu, Taiwan, R.O.C.

Holtek Semiconductor Inc. (Taipei Office;

11¥, No.576, Sec.? Chung Hsiae E. Rd., Taipei, Taiwan, R.0.C.
Tel: 886-2-2TR2-9635

¥ “mb 2-2782-5636

Fa -7128 iIntarnational sales hotline?

Holtek Semiconductor (ITong Kong; Ltd.
RM.711, Lowcr i, Cheur.h Sha Wan Plaza. 833 Cheung Sha Wan Rd.. Kewloon, Hong Keng
Te :

\u t\‘:‘ ‘i Sh*n Road Shanghai, China

Fax:021-6485

Holmate Technology Corp.

48541 Warmn Springs Bonlevard, Snite 413, Fremant, CA 9457
Tel: 510-252-9889

Fax: 510-252-9885

Copyright © 1999 by HOLTEK SEMICONDUCTOR INC,

The information appearing in this I3ata Sheet s believed to be aceurate at the time of puhhication. However, Hoitek
ASSTMCS NO rcsp(mmhiii!y arising from the use oi'the 55)99:11L 1ttans deseribed. The appn("xl uns mentioned herein are
used solely for the purpese of Hlustralion and Hollek makes no ranly or representation that such applications
will be suituble withoul Turther modilieation, ner recommends the use of i sduets fur application thal may pres-
ont a risk to human life due to malfunction or otherwise. Holtek reserves the right o alte
fication. For the most up-to-date inforn n. please visit eur web site at hitp//ww

s without prier

(2]
==
[=4
=
7]
-
b
et
o0
e



atures

mpatible with MCS™.51 Praducts

Byvtes of In-System Programmabile (ISP} Flash Memory
- Endura ance: 1000 Write/Erase Cycles

IV to 5.5V Operating Range

iy Sia'ﬁc Tperation: U Hzio 33

resdauisl Dranram Marmans b ar

8 x 8-bit Internal RAM

Programmable /O Lines
ro 16 bit TamerlCounters

Oll)
o
v

w-nower idie and Power-down Madas

Microonntrgliae
errupt Recovery from Power-down Mode TRTIRA TN N Wl BT A N ¥
vichdag Timer with 4K Rvtes
i DataPomnter 222 S0 B B2 W ® @ 2 E vEE=gt T F ===

s-off Flag . A !
st Programmina Time n- ystem
xible ISP Programming {Byte and Page Mode} -ty 0 ..
ogrdirriiapie

LA
b
7

L ol e o gt ol

0ry 0 he FSDTOQram"‘ﬂd s Q\{S.DFP or b\/ 2 conventional ngnvolat:

imer. By combining a versatiie 8-bit CPU with in-System Programm ab‘e +iash on

mo ithic chip, the Atmei AT83851 ¢ powerful microconiro ich provides a
iexibie and cost-effeciive soiution 1o many embedded conirot applications

; gt B Y N LA fm~d o~ . I3 + i - + 4
1, 32 /0 lines, Walch xCun., hmer, two data pointers, two EG-bu timer/

or two-ieval inferrupt architeciure, g full d

AT89551 provides the following standarg fealures: 4K bytes of Fla
r/
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 Description

loed

RVDD

RGND

[
o

y-
b

983

Ground {ali packages excepl 42-PDIF; {or 42-PDIFP GND connects only the logic core and the
embedded ]

Suppiv voitage for the 42-PDIP which cannects gnly the logic core and the embedded program
meimaory.

Supniy voitage for the 42-F0IP which connecis gniy the /G Pad Drivers. The appication
board MUST connect both VBD and PWRVDD to the board supply voitage.

v'ICuﬂ subsiy
t_h GND and PWR

Part i can also he configurad fo be the muld

s io external program and dafa memory. in this mode, H(‘z has internal puil-ups.

also receives the code bytes during Filash programming and ouiputs the code byies
es-rogram vaerification. External puli-ups are required during program verification.

n?emﬁi nut-ups.

during Flash programming and verification.

Part 2 is an 8-Bit bi- oxrec- onal O port with internat puii-ups., ;
sink/source four TTL inpuls. When 1s are wrilten to Port 2 pins, they are pui

ks d high
ternai puii-ups and can be used as inputs. As inputs. Port 2 pins that are externally being
pulied low wili source current {1, ) because of the internal pull-ups.

rt 2 emits the high-order address byte during feiches from external program memary and
during acmasc,es to externai data memory that use 18-bit addresses (MOVX @ DPTR}. in this
aﬁp C,a on, POI’E 2 11588 S{n’(‘)"}g mternqi ;')UE! UDS ""“""T ernuun’; 1% ua_xr‘xﬂg aCCesses in PX[PFﬂat
data memor, that use 8-bit addresses (MOVX @ RI}, Port 2 emiis ihe conienis of the P2 Spe-
cial Function Register.

Port 2 also receives ihe high-order address bits and some control signals during Flash pro-
gramrmung and verfication.

IIA




=/PROG
=N
vPp

ort 3 is an 8-hit bi-directional |
Smlcsource four TTL inputs. W
internal puil-ups and can be u
nulied iow will source current (l

. The Port 3 ouiput buffers can
ins. they are puiled high by t.h.e
that are externally being

Port 3 receives some coniral signais for Fiash programming and verification.

Port 3 also serves the functions of various speciat features of the AT83S%51. as shown in the
following table.

Reset inpui, A hi ine cycies while 4 Soiifator is running reseis

gh on this pin for two maching :

2 davice, This pin drives High for 88 oscﬂ‘ator io d after the Wagchdon fimes out. The
SRTQ bit in SFR AUXR (address 8EH) ¢ e d to disabie this feature. in the default
=

of bit DISRTQ. the RESET HiGH out fparur s enabled.

~
3ia
i
Bl

sta

in normat operation, ALE is
he used far exiernat fimin g 0 king nurposes. Nete, however, that cne ALE pulse is
skipped during each access to e..tem:\ data memory.

mitled af a constant rate of 1/6 the oscillator frequency and may

 desired, ALE gperation can be disabled by setling bit O of SFR iocation 8EH, With the bit set,
ALE is active only during a MOVX or MOVC instruction. Otherwise, the pin is weakly nulied
high. Setting the AL E-disahle bit has no effect i the microcontraller is in external execution
maode,

Lting *oce :r:m

icdleach mackine cycle, eXCEpIY
to external data memory.

Extarnal Ancess Frahla FA muet

nad to GNO in order in anahble the devis

code from external program memaory ;oca*'fms starling at ﬂﬂﬁﬂH up o FFFFEH. Note, however,
that i lock bit 1 is programmed. EA will ba internally latched on reset.

171

A should be strapped to V

for internal program sxecutions.

This nin aisc receives the
programming.

it o the inverting osc
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ATROSHK

interrupt Registers: The individual interrupt enabie bits are in the iE register. Two prionties

can be set for each of the five interrupt sources in the 1P register,

Table 2. AUXR: Auxiliary Register

. o~ = = = DISALE
Bit 7 g s £ 2 & 1 &
- Reserved for fulure expansion

WWidi bmily couning m i E mode

Dual Data Pointer Registers: To faciiitate accessin

both iniernal and external data mamaory,
two banks of 16-bit Data Pointer Registers are provided: DPO at SFR address ocations 82H-
A3H and DP1 ai 84H-85H. Bit DPS = 0 in SFR AUXR1T selects DPO and DPS = 1 seiects DP1.
The user should ALWAYS initialize the DPS bit to the appropriate vaiue before accessing the
respective Data Pointer Register,




””” -
tamiratisae
’“I ERY A TR

ing the WDT

in the PCON SFR.

waie control and s not

Tabie 3. AUXR1Y: Auxiliary Regisier 1

— ;
= — = - UFn i
¥ [ £ 4 1 > 1 7] i

LFs

Ak
19~

A wARRROLE R -

to disable from exi

saauance o the WDTREST reqister
senvice it by writing 01EH
;. The 14-bit counter averfiows when it reaches

. When the WDT is enabls

will increment
reset the WDT

counter cannot be read or written.
at the R8T pin. The RESET
est use of the WOT. it

xeculed within the Lime

o




ner 0 and 4

arrupts

in Power-down mods the osc

! siops. While in Power-
down mode, the user does not need
l—’uwer-dow” node: by a hardware « vig 8 19.81 actwa*eu axternal interrupt, which is
enablad pdor (G entering Dowar—dawn m hen Power-down is axited with hardware reset,
servicing the WDT should occur as i normally does whenever the AT89S51 is reset. Exiting
Pawer-down with an interrupt is significantly diffarent. The interrupt is held low long encugh for
’rhe nsciilator to stabilize. When the interrupt is brought kigh, the interrupt is serviced. Ta pre-
veni tha WDT from resetting the device while the interrupt pin is held iow, the WDT {s not
siaried until the inferrupt is pulled high # is suagested {hat the WDT he reset during the inter-
rupt servics for the interrupt used to exit Power-down mode. )

There are two methods of ex iting

i =X

wosiates of exiting Power-down, itis best

cd to determine whother
IDLE (WDIDLE bit =
351 while in IDLE mode,
E the WDT, and

T {rom rese

the count

information on he
ihe home page, select®
ccumentation”. and “Other f‘*ﬂm

ware Des::ripi}-

; th,“ ,_JOCl‘munt :
ATE9 Serms Hardwafe Description”,

vact
. and the senaip

Each of these inlerrupt sources can be indivic *.Jauv enabi
bit in Special Funclion Regisler IE. IE &
interrupts at once.

rHD H d!bab les al

rmuferﬁ-ﬁ-med. Users
ire AT8%2 producis.

T ,.(‘ I3

» cycle in which the timers

he Timer 0 a

gverflow. The
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Mode

XTAL Y and XTA! 2 ar ha
?ﬂr“ﬁQH ed for use in l‘!\Ju.l—. 5.

~ar .m;" raconaty

e o

oF Mg

Havica from an avfprnaj cin

tg the =ntprn3§ clocking
m voiiage high and low

e !

a8 il — a1 XTa
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Figure 3

inidle "‘.0«:.1'9 :hﬂ CPU putls iiself (o séeee vhile 2l the on-chip perkr

5 are. The content of the on-chip RAM and aii the special
xsters remain uncnamed duréng this mcd The idie mode can be terminat

..dK'.:'b CoO it 'A(.r‘u"\v’d!":! “‘ "
o the port pins

when idie m

s resel or by achive T
5 the SFRs but ﬂf;e t ¢ ; chip RAM. The reset shuu=u not

he ac t:vated before V.. is restored o
enough fo ailow the osciiiator o res‘fan

i must be held active long

'D
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i siabi ,128.
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Table 5. Status of External i

r can be programmed

LB LB2  LB3 | Protection Type

Programmmg Algorithm: Befor
signals snou,d be set up accor
Figures 4 and 5. To program the

input the d

ol

W

Lo

3

ROG ance to program 2 hyte in the Flash ar the inc . T '.'-—
NG nnce o r\rnr? am 2 qy‘ nth sn 51'!’8“/ aOr e INCK DIrS. ine DVIP
ical takee NG Mmore :han 50

During a write cvcie, a,n

ihe writien data on POT



"]

Ready/Busy: The progress of hyte orogrammin 1 can also be r.“.c:,trre'n' by the RDY/BSY out-
put signat. P3.0 led low after ALE ¢ goes high during programming io indicate BUSY. P3.0
is pulled high again when programming is done 1o indicate RFAD\’

Program Verify: if iock bits LR1 and LB2 hd\.e not bean programmed. the programmed cade
data can be read back via the address and data iines for veriication. The status of the indi-

viduali iock bits can be verified directiy by reading them back.

Reading the Sianature Bytes: The signature bytes

edure as a nor-
must be pulied

mai verification of tocations 000H, 100K, "nd 00H. exgep! tha
o z logic low, The values relurmmed are as | 3

Hows.

1~ AEH indicatas manufactured by Atmel
f1*‘5u‘—€‘ — 51H indicates AT88551
{200H) = O6H

G

hip Erase: in the parailsl programming mode, a chip erase operation is initiated by using the
L * -4
proper combination of coniral signais and by pulsing ALE/PRGG low for a duraiion of 200 ns -
n

500 n=.

in the senal programming made, 8 ¢hin erase operation is iniliated by issuing the Chip Erase
ingtruction. in this mode, chip erase 13 sel-timed and lakes aboul 500 ms

During ¢hip erase, a sarial read fram 4 ddress iocation will return 00H at the data output

cur, a Chip Srase

¥
<k
&€
w

array inio

ai needs 1o De con-
frequency should be

gramming _by S&Mg mming Enable seriai o
he freguency of the shift clock supplied at pin SFK;‘P‘H needs io be
4

k at XTAL1 divided by 16.

k%]
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Figure 4. Programming the Fiash Memory (FParaiiel Mode)

333 MHz |

I

oS
A




oy
AMNEL ———

sh Programming and Verification Characteristics (Parallel Mode)
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re 7. Fiash Memory Serial Downloading
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rriai Programming Characteristics

yure 9. Serial Programming Timimn

Charactenstics, T, = “C, Voo = 4.0 - 55V (Uniess Clherwise Noled)
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Figure 3. Threshold Voitage and Hysteresis

versus Power Supply Voitags

B

Figure 4. Threshold Voitage Hysteresis
versus iemperatiiis
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Tvpical Performance Characteristics

Maximum Average Power
Dissipation

Maximum Average Power
Dissipation

Ia rt] — T
: g i 70220
INFINITE HEAT SINK P
= 0 z 0 = = .
= = ; i
3 2
= =
H i
Z w i 2 g
g ol : b
= H T =
£ T RS £
T~ ° [npuearsisg
=1
d 23

0

> =

= b
i
i

] I

= = 2%

]

Er

Ou1PUT IMPEDAN

000t

wh

Peak Qutput Gurrent

in : —

P A¥pypc 0wy |
i o— a———x |
Z%

ra

an

GUTPAT CUREE T (8]

Rl

=0
n

@

a9 T 1
= ] :
E st -3 ——
5 - e
= ! = |
= = i
-
=
]

2 5 5 S i, 53

Pyt T dmald

(1T SR

Y
a

nt

Current

Th T Gl

=
=)

OUWESEE T Cuit

53 75 300 125 150
JUNCTION TEMPSIATY

#e

L1 MSTT







Physical Dimensions inche:

‘ I |
LY A 04459 522
NG FLANE {1136 - 13 26

4

i~
e .
s

nOGCAREV Gi

o



LM78XX Series Voltage Regulators

Physical Dimensions inches (millimeters) (Continued)

0.100-0.120
[2.54-3.05}

0.240-0.260 ; _ 0.330-0.350
*‘ [6.10-6.62] [8.38-8.85]
o 0:143-0.53
/7 [378-3.89] |

s 0.090-0.710
0.400 1002 ) _ __ l2.29-2.79) 0.190-0.210
[10.16 :8-?;3 - ) ;_ [4.83-5.33)
51 | J, {

OHE=

=
/ 0.048-0.055
6.130=0.160 [1.22-1.40]
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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS N LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2.
systems which, (a)} are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

National Semiconductor National Semiconductor
Corporation Europe

1111 West Bardin Road Fax: (+48) 0-180-530 85 B&
Ariinglon, TX 76017 Email: cnjwge@tevm2.nsc.com
Tel: 1{800) 272-9959 Deutsch Tef: (+49) 0-180-530 85 85
Fax: 1(800) 737-7018 English Tel: (+49) 0-180-532 78 32

Frangais Tel: (1 49) 0-180-532 92 58
Italiano  Tel: (+49) 0-180-534 16 80

National Semiconductor
Japan itd.

Tel: 81.043-299-2309
Fax: 81-043-289-2408

National Semiconductor
Hong Kong Ltd.

13th Floor, Straight Block,
Ocean Centre, 5 Canton Rd
Tsimshatsui, Kowloon

Hong Kong

Tel: {852) 2737-1600

Fax: (852) 2736-9960

Nationai does not assumes any résponsitfity for use of any Srovitly desenbed, no Circuit patent licenaes arg imphied and Natonal reserves the right at any ime without nolice to change said cirsuily and specifications
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