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Series of Decoders

Features

* Operating voltage: 2.4V~12V

* Low power and high noise immunity CMOS
technology

Low stand-by current

Capable of decoding 18 bits of information
Pairs with HOLTEK's 3'® series of encoders
8~18 address pins

* (-8 data pins

Applications

* Burglar alarm system

* Smoke and fire alarm system
* Garage door controllers

* Car door controllers

General Description

The 3'8 decoders are a series of CMOS LSTs for
remote control system applications. They are
paired with the 3'8 series of encoders. For
proper operation a pair of encoder/decoder pair
with the same number of address and data
format should be selected (refer to the en-
coder/decoder cross reference tables).

The 3'8 series of decoders receives serial ad-
dress and data from that series of encoders that
are transmitted by a carrier using an RF or an
IR transmission medium. It then compares the
serial input data twice continuously with its
local address. If no errors or unmatched codes

Selection Table

Trinary address setting

Two times of receiving check

A built-in oscillator with only a 5% resistor
A valid transmission indictor

Easily interface with an RF or an Infra-Red
transmission medium

¢ Minimal external components

Car alarm system

Security system

Cordless telephones

Other remote control systems

are encountered, 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 3'8 decoders are capable of decoding 18 bits
of information that consists of N bits of address
and 18-N bits of data. To meet various applica-
tions they are arranged to provide a number of
data pins whose range is from 0 to 8 and an
address pin whose range is from 8 to 18. In
addition, the 3'8 decoders provide various com-
binations of address/data number in different
packages.

Function Adlillress Data VT | Oscillator Trigger Package
Item o- No. | Type
HT602L 12 2 L v |RC oscillator | DIN active "Hi" | 20 DIP/20 SOP
HT604L 10 4 L v |RC oscillator ! DIN active "Hi" | 20 DIP/20 SOP
HT605L 9 5 L v |RC oscillator | DIN active "Hi" { 20 DIP/20 SOP
HT611 14 0 — v |RC oscillator | DIN active "Hi" | 20 DIP/20 SOP
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Function

Address

Data

Item No. No. | Type VT | Oscillator Trigger Package
HT612 12 2 M v |RC oscillator | DIN active "Hi" | 20 DIP/20 SOP
HT614 10 4 M v |RC oscillator | DIN active "Hi" | 20 DIP/20 SOP
HT615 9 5 M v |RC oscillator | DIN active "Hi" | 20 DIP/20 SOP
HT644L 14 4 L v {RC oscillator | DIN active "Hi" | 24 SOP/24 SDIP
HT646L 12 6 L ¥ |RC oscillator | DIN active "Hi" | 24 SOP/24 SDIP
HT648L 10 8 L v |RC oscillator | DIN active "Hi" | 24 SOP/24 SDIP
HT651 18 0 — v |RC oscillator | DIN active "Hi" | 24 SOP/24 SDIP
HT654 14 4 M v |RC oscillator | DIN active "Hi" | 24 SOP/24 SDIP
HT656 12 6 M v |RC oscillator | DIN active "Hi" | 24 SOP/24 SDIP
HT658 10 8 M v |RC oscillator | DIN active "Hi" | 24 SOP/24 SDIP
HT682L 10 2 L v |RC oscillator | DIN active "Hi" | 18 DIP
HT683L 9 31 L v |RC oscillator | DIN active "Hi" | 18 DIP -
HT684L 8 4 L v |RC oscillator | DIN active "Hi" | 18 DIP
HT691 12 0 Y |RC oscillator | DIN active "Hi" | 18 DIP
HT692 10 2 M v |RC oscillator | DIN active "Hi" | 18 DIP
HT693 3 M v |RC oscillator | DIN active "Hi" | 18 DIP
HT694 4 M v {RC oscillator | DIN active "Hi" | 18 DIP

Note: Data type — M represents momentary type of data output.
— L represents latch type of data output.

VT can be used as a momentary data output.
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Block Diagram

0SC2 OSCt
I OscillatorJ-——-PI Divider l—-—-b Data Shift —> BRa®
T Register Latch Circuit [ ; : Data
i '<>
DIN (H‘Eie__fr :iData Detectorl— I
| A\ 4 y
Sync. Detector Comparator < Comparator Control Logic
1 5
A 4 y
Transmission Gate Circuit Butter [€PO VT
3.. ................. \i, g ______ 2
Address VvDD VSS

Note: The address/data pins are available in various combinations
(refer to.the address/data table). -~

Pin Description

Pin Name | I/O C‘I:l:t::;?(lm Description
AO~A17 I TRANSMISSION | Input pins for address AO~A17 setting
GATE They can be externally set to VDD, VSS, or left open.
D10~D17 | O CMOS OUT Output data pins
DIN I CMOS IN Serial data input pin
VT 0 CMOS OUT Valid transmission, active high
0OSC1 I OSCILLATOR | Oscillator input pin
0scz2 0] OSCILLATOR | Oscillator output pin
VSS I — Negative power supply (GND)
VDD I — Positive power supply
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Approximate internal connection circuits

TRANSMISSION CMOS OUT CMOS IN OSCILLATOR
GATE
i
T

Absolute Maximum Ratings

Supply Voltage ........ccccooovvivienenenne -0.3Vto 13V Storage Temperature................. -50°C to 125°C
Input Voltage................. V§s-0.3V to Vpp+0.3V Operating Temperature............... —20°C to 75°C
Electrical Characteristics (Ta=25°C)

Test Condition
Symbol Parameter Min. | Typ. | Max. | Unit
.. : . Vbp Condition » : EET :

VbD Operating Voltage — — 3 — 12

\Y
5V — 0.1 1 HA
IstB Stand-by Current Oscillator stops.
12v — 2 4 HA
Ipp Operating Current 5V No load — 0.2 1 mA

Fosc=100KHz

Data Output Source Current

(D10~D17) Von=4.5V -0.5 -1 — mA
Io c 5V

Data Output Sink Current B

(D10~D17) Vor=0.5V 0.5 1 — mA

VT Output Source Current VoH=4.5V -2 -4 — mA
Ivt 5V

VT Output Sink Current VoL=0.5V 1 2 — mA
VIH "H" Input Voltage 5V — 3.5 — 5 \%
ViL "L" Input Voltage 5V — 0 — 1 \%
Fosc | Oscillator Frequency 10V | Rosc=330KQ — 100 — KHz
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Functional Description

Operation

The 3'8 series of decoders provides various com-
binations of address and data pins in different
packages. It is paired with the 3!8 series of
encoders. The decoders receive data transmit-
ted by the encoders and interpret the first N
bits of the code period as address and the last
18-N bits as data (where N is the address code

number). A signal on the DIN pin then activates .

the oscillator which in turns decodes the incom-
ing address and data. The decoders will check
the received address twice continuously. If all
the received address codes match the contents
of the decoder’s local address, the 18-N bits of
data are decoded to activate the output pins,
and the VT pin is set high to indicate a valid
transmission. That will last until the address
code is incorrect or no signal has been received.
The output of the VT pin is high only when the
transmission is valid. Otherwise it is low al-
ways.

Output type
There are 2 types of output to select from:

* Momentary type:

The data outputs follow the encoder during a
valid transmission and then reset.

* Latch type:
The data outputs follow the encoder during a
valid transmission, and are then latched in
this state until the next valid transmission
occurs.

Flowchart

Power on

Stand-by mode

Disable VT &
ignore the rest of
this word

Yes

Address bits
matched ?

Yes

Store data

Match
previous stored
data 2

Ye

2 times check
completed 2

S
Yes

Latch/Momentary
data to output &
activate VT

Address or
data error ?

Yes

Note: The oscillator is disabled in the stand-
by state and activated as long as a
logic "high" signal is applied to the
DIN pin. i.e., the DIN should be kept
"low" if there is no signal input.
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Decoder timing diagram

Encoder
Transmission
Enable

Encoder
Data Out

Decoder VT

Momentary
Data Out

Latched
Data Out
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Encoder/Decoder selection tables

* Latch type of data output series... .

Package

Data | Add .
Part No. P?n: Pi::;ss VT | Pair Encoder Encoder Decoder
DIP | SOP |SDIP| DIP | SOP | SDIP
HT682L 2 10 v HT680 18 — — 18 —_ —
HT680 18 —_
HT683L 3 9 V — 18 — —
HT6187 18 —
HT684L 4 8 v HT680 18 — — 18 — —
HT602L 2 12 N HT600 20 20 — 20 20 —
HT600 20 20
HT604L 4 10 V — 20 20 —
HT6207 20 —
HT605L 9 Y HT600 20 20 — 20 20 —
HT644L 4 14 V HT640 24 24 24 — 24 24
HT640 24 24
HT646L 6 12 y 24 — 24 24
HT6247 24 —
HT648L 8 10 y HT640 24 24 24 — 24 24
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* Momentary type of data output series

Package
Data | Address .
Part No. P?n: Pi;es VT | Pair Encoder Encoder Decoder
DIP | SOP |SDIP| DIP | SOP |SDIP

HT691 0 12 Y HT680 18 — — 18 — —

HT692 2 10 v HT680 18 — — 18 - —
HT680 18 —

HT693 3 9 ) — 18 — .
HT6187 18 —

HT694 4 8 N HT680 18 — — 18 — —

HT611 0 14 ¥ HT600 20 20 — 20 20 —

HT612 2 12 Yy HT600 20 20 — 20 20 —
HT600 20 20

HT614 4 10 v — 20 20 —
HT6207 20 —

HT615 5 9 v HT600 20 20 — 20 |- 20 -

HT651 0 18 v HT640 24 24 24 — 24 24

HT654 4 14 v HT640 24 24 24 — 24 | 24
HT640 24 24

HT656 6 12 v 24 — 24 24
HT6247 24 —

HT658 8 10 y HT640 24 24 24 — 24 24
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Address/Data sequence

The following provides a table of address/data sequence for various models of the 3'® series decoders.
A correct device should be selected according to the requirements of individual address and data.

HOLTEK Address/Data Bits

PartNo. | .3 4 | 5 | 6~9 |10 | 11 | 12| 13| 14| 15| 16 | 17
HT602L | AO~A3| A4 | — |A6~A9] — | All | Al12| A13|D14|DI15| — | —
HT604L | AO~A3| A4 | — |A6-A9| — | All | D12 |D13|D14|D15| — | —
HT605L | AO~A3| A4 | — |A6-A9| — |DI11|DI12|D13|D14|D15| — | —
HT611 |AO~A3| A4 | — |A6~A9| — | All | A12 | AI13|A14]|A15 ]| — | —
HT612 | A0~A3| A4 | — |A6-A9] — | All | Al12 | A13|DI4|D15| — | —
HT614 |AO~A3| A4 | — |A6~A9| — | A1l | D12 |Di13|D14|D15| — | —
HT615 |AO~A3| A4 | — |A6~A9| — |DI1|D12|D13|D14|D15]| — | —

HT644L | AO~A3 | A4 | A5 [A6~A9| Al10 | All | A12 | A13 | D14 | D15 | D16 | D17
HT646L | AO~A3 | A4 | A5 |A6~A9| Al0 | All1 | D12 | D13 | D14 | D15 | D16 | D17
HT648L | AO~A3 | A4 ‘| A5-{A6~AS| D10 | D11 | Di2 | D13 | D14 | D15 | D16 | D17
HT651 AO~A3 | A4 | A5 |A6~A9| A10 | All | Al12 | AL13 | Al4 | Al15 | Al6 | Al7
HT654 AO~A3 | A4 | A5 |AB6~A9| A10 | A1l | A12 | A13 | D14 | D15 | D16 | D17
HT656 A0~A3| A4 | A5 |A6-A9| A10 | A11 | D12 | D13 | D14 | D15 | D16 | D17
HT658 AO~A3 | A4 | A5 |A6-~A9| D10 | D11 | Di2 | D13 | D14 | D15 | D16 | D17

HT682L | AO~A3 | — — |A6~A9] — | All | Al12| — | D14 | D15 | — —
HT683L | A0O~A3 | — — |A6~A9| — | Al1 | D12| — | D14 | D15 — —
HT684L | A0O~A3 | — — {A6~A9 — | D11 D12| — | D14 | D15 | — —
HT691 AO~A3 | — — |A6~A9| — | All | A12 | — | Al4 | Al5 | — —
HT692 AO~A3 | — — |A6~A9] — | All | A12 | — | D14 | DI5| — —
HT693 AO0~A3 | — — |A6~A9) — | All | D12 | — | D14 |DI5| — —_—
HT694 AO~A3 | — — |A6~A9, — | D11 | D12} — | D14 | D15| — —_

Note: "—" is a dummy code which is left "open" and not bonded out.
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Oscillator frequency vs. supply voltage

Fosc Fosc vs supply voltage
(Scale)
Rosc(Q)

3.00 et A
275, .
250} +
225 |
200 - - -y
175" .

; ‘180K
wsof 1 A ST e L e
1251 : 270K

(100 KHz) 100 = -, - SOEAPRSE 330K

‘ —— 390K
075} . 470K

. — 560K
os0f * - — 680K

- 820K

. ™
025, - 1.5M

M

2 3 4 s 6 7 8 9 10 11 12125 vOD(VDC)

The recommended oscillator frequency is Foscp (deceder) = Fosce (encoder).
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Package Information

Latch series

12 Address 10 Address 9 Address
2 Data 4 Data 5 Data
A1 ~ 203vDD A1 ~ 20dvDD D111 ~ 20[QvDoD
A1202 19 A9 D12{d2 19 A9 D122 19[JA9
A13003 18 A8 D133 18[JA8 D133 18[JA8
D144 17{0A7 D14 4 17[3JA7 D14} 4 17[A7
D155 16 [ A6 D155 16[JA6 D155 16[]A6
viCle 15[ A4 vTds 15[ 1A4 vTOe 15[ A4
DINC 7 14[A3 DINO 7 14[JA3 DINC}7 14[JA3
oscz]s 13[JA2 oscz2(s 13 A2 osca0ds 130A2
oscid9 12[JA1 oscid9 12[JA1 oscie 12[JA1
vss[]10 11{JA0 vss[j 10 113JA0 vss[] 10 11JA0
HT602L HT604L HT605L
- 20 DIP/SOP - 20 DIP/SOP - 20 DIP/SOP
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Momentary series

14 Address 12 Address 10 Address
0 Data 2 Data 4 Data
A1 ~ 20[vDD A1 ~ 20voD A111 ~ 20[AVDD
A12]2 19JA9 A12[]2 19[JA9 D122 19[JA9
A13[]3 18{JA8 A1303 18[JA8 D133 18[7JA8
A144 17 [JA7 D144 17[JA7 D14} 4 17 0A7
A15O5 16[1A6 D155 16 A6 D1s]s 16 [JA6
vTs 15[ A4 \agu 15[JA4 vie 153 A4
DINO7 14JA3 DINO] 7 14 JA3 DINC}7 14JA3
osca2]s 13{1A2 osca2s 13[JA2 oscz20]s 13{0JA2
oscidse 12[JA1 osci9 12[JA1 oscide 12[JA1
vss[]10 11[JA0 vss[] 10 11JA0 vssd 10 11 A0
HT611 HT612 HT614
~ 20 DIP/SOP — 20 DIP/SOP -~ 20 DIP/SOP
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Momentary series

9 Address 18 Address 14 Address
5 Data 0 Data 4 Data
Al ~ 24 [AvDD A gt ~ 24[voD
— A12002 23 [JA10 A12[02 23JA10
D111 20[JVvDD A13[]3 22 [JA9 A133 22[]A9
D122 19[3A9 Al4[]4 21 [JA8 D14[]4 21[JA8
D133 18[]A8 A1s[]5 20 [JA7 D155 200A7
D14 4 17{JA7 A16[]6 19 [JA6 D166 19 [JA6
D155 16[JA6 A17007 18 [JAs o177 18[0As
vTe 150A4 VT8 17 [ JA4 VT8 17 [JA4
pINO 7 14 A3 DIN[]9 16 [JA3 DINCJ9 16 [JA3
osca]s 13[JA2 oscz[]10 15 [JA2 oscz[]10 15[JA2
oscild9 12[JA1 oscign 14 [JA1 osci1d11 14 A1
vss[]10 11[3JA0 vss[]12 13 [JA0 vss[J12 13[dA0
HT615 HT651 HT654
— 20 DIP/SOP — 24 SOP/SDIP - 24 SOP/SDIP
12 Address 10 Address 12 Address
6 Data 8 Data 0 Data
At 24vop ot =~ 24Pvop
D122 23 [da10 D12[]2 23 1010
D133 22 [JA9 D130]3 22 A9 <
D14C]4 21 {1A8 D144 21 [JA8 A1 18[3vDD
D155 20 A7 D155 20 [JA7 A12(J2 170 A9
D166 19 [JA6 D16]6 19 A6 A143 16{JA8
D177 18 [JAs D177 18 A5 A1 4 15A7
vT]8 17 [JA4 vT]s 17 [JA4 VTS 141 A6
DINC]® 16 [JA3 DIN[]9 16 [JA3 DIN[C] 8 130 A3
oscz[]10 15 [JA2 osczg10 15 [JA2 oscz2d7 1200A2
osci1j11 14 (JA1 osc1 it 14 A1 osci1]8 1A
vss[j12 13 JA0 vss]12 13 A0 vssC]9 100 A0
HT656 HT658 HT691
- 24 SOP/SDIP - 24 SOP/SDIP - 18 DIP
10 Address 9 Address 8 Address
2 Data 3 Data 4 Data
angt1 ~ 18fvop andit ~ 1spvop ot > 18Pvop
a2 170A9 D122 170 A9 p12(]2 170 A9
D143 16[JA8 D143 16 A8 D143 16[J A8
D15 4 1S[JA7 o154 1500A7 D15(] 4 150A7
vrs 143 A6 vTs 14 A6 vt s 1446
DIN[] 6 13[JA3 DINO6 13[1A3 DINC]6 13[JA3
oscz237 12[7A2 osczO7 12[0A2 osca2]7 12[0A2
oscids 11[3A1 osci]s 11[JA1 osc1ds 11[3JA1
vss[]9 10[JA0 vss[]9 10[JA0 vss(]9 10[J A0
HT692 HT693 HT694
- 18 DIP - 18 DIP -18 DIP
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Application Circuits

Application circuit 1 Application circuit 2
NL' Receiver Circuit I V\‘i—{ Receiver Circuit—l
| yDD |
o]
12 oYan vopops oo voo®
2 o2a a1 ooz agflo-2
112 oA s HEo—-279 | o3 p14 asffo-2
4 1 o—4 4 15
i ooHas ArP2o—31 [ o4 pi1s AT20-2
o vr as o211 o3 vt As[2o-2
>SN asf3e-277 £ i A3fo-2
oscz  A2f20-27 Hoscz  Azf2o-2
Rosc g 11 ! Rosc 1
osct  Alprto— 11 osCt  Alf—o—5
- Hvss  aoplo-2— | _ —Avss  aofo-2
777 N 7T -
HT691 HT694
Application circuit 3 Application circuit 4
A A Receiver Circuit
vDDO
1 Lo 1 J20
s S5—o—A11  voD 4—5o—{A11 W
112 oA A9 o-3{p12 A9
L2 oA A8 o o13 A8
4 2 o-Has A7 o-Hpia A7
5 5
o 0°1A15 A8 O—D15 A6
o&vr A4 o&vr A4
AN A3 > oin A3
Yoscz a2 8loscz a2
Rosc g Rosc g
0sCt Al 0sci At
90yss a0 Vlyss Ao
777 7
HT611 HT614
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Application circuit 5 Application circuit 6
"™ ™
vDDQ vDDO
1 1 24
¢ 50— ann  voD O—{pn  voD
) 2 o2 A1 A0 o-2{o12 p10f20
3 3 2 _ o—¢
o1 5o —|A13 A9 O— D13 Ag=o— T ¢
4 4 21, o+
50— A14 A8 O—1D14 A8 2—0—0__0
5 5 0 o4
e 50— A5 A7 O—1D1s ATFo—5 14
6 6 19, o4
1 5O —]A16 A6 O— D16 A6 —1-8-0—0__"
7 7 o9
—o o—1A17 As O— o7 Asf—o— T4
17
o-&lvr A4 oYvr A4 -—0—;'::_4
>on a3 »on  asflo2
10 10 15 o4
osc2 A2 oscz2 Alo—73 14
Rosc 4 Rosc11| 14, o4
0sc1 A1 osct  Alf—o—g 14
12}yss A0 12l yss a2 |
777 777
HT651 HT658

Note: Typical infrared receiver: PIC-12043T/PIC-12043C (KODENSHI CORP)
or LTM9052 (LITEON CORP.)
Typical RF receiver: JR-200 (JUWA CORP))
RE-99 (MING MICROSYSTEM, US.A)
FO-493RX (FISCHER-OLSEN, GERMANY)
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