HOLTEK

Series of Encoders

Features

* Operating voltage: 2.4V~12V

* Low power and high noise immunity CMOS
technology

* Low standby current

* Three words transmission

Applications

* Burglar alarm system

* Smoke and fire alarm system
* Garage door controllers

* Car door controllers

General Description

The 38 encoders are a series of CMOS LSIs for
remote control system applications. They are
capable of encoding 18 bits of information which
consists of N address bits and 18-N data bits.
Each address/data input is externally trinary
programmable if bonded out. It is otherwise set
floating internally. Various packages of the 318
encoders offer flexible combinations of pro-

Selection Table

* Built-in oscillator needs only 5% resistor

* Easy interface with an RF or infrared trans-
mission media

* Minimal external components

* Car alarm system

* Security system

* Cordless telephones

* Other remote control systems

grammable address/data to meet various appli-
cation needs. The programmable address/data
is transmitted together with the header bits via
an RF or an infrared transmission medium
upon receipt of a trigger signal. The capability
to select a TE trigger type or a DATA trigger
type further enhances the application flexibility
of the 38 series of encoders.

Function| address | Address/ | Data . )
Oscillator Trigger Package
Item No. Data No. | No.

HT600 9 5 0 RC oscillator TE 20 DIP/20 SOP
HT640 12 6 0 RC oscillator TE 24 SOP/24 SDIP
HT680 8 4 0 RC oscillator TE 18 DIP

HT6187 9 0 3 RC oscillator | D12,D14,D15 |18 DIP/20 SOP
HT6207 10 0 4 RC oscillator D12~D15 |20 DIP/20 SOP
HT6247 12 0 6 RC oscillator D12~D17 |24 SOP/24 SDIP

Note: Address/Data represents addressable pins or data according to the requirements of decoders.
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Block Diagram

TE trigger DATA trigger
HT600/HT640/HT680 HT6187/HT6207/HT6247
0sc2  0sCi 0sC2  0sCi

r 3 | f 3

Data Select| py pouT
& Buffer

| Oscillator |—>| + 33 Divider [ Data Selecti_p.(5 poyt | Oscillator |—>| + 33 Divider
& Buffer
TEC 4 l 4 l
i +18 Counter +18 Counter
ADO-> | &1of18 [ gyrgﬁlt ADO-P | &1of18 g{gﬁn
H ; 18 Decoder 18 Decoder
Transmission ¢ : i | Transmission ¢
i i1 | Gate Circuit - i i1 | Gate Circuit -
A9 O—b > Dotootr AT1O-» > Detootr LED Gircuit
AD10------- AD17 VvDD VSS D12 -------- D17 vDD VSS

Note: The address/data pins are available in various combinations.

Pin Description

Pin Name | 1/O Interngl Description
Connection
AO-A11 I TRANSMISSION | Input pins for address AO~A11 setting
GATE They can be externally set to VDD, VSS, or left open.
AD10-AD17 | 1 TRANSMISSION | Input pins for address/data (AD10~AD17) setting
GATE They can be externally set to VDD, VSS, or left open.
Input pins for data (D12~D17) setting and transmission
CMOS IN . ]
D12~D17 | Pull-Low enable (active high)
They an be externally set to VDD or left open (see Note).
DOUT (0] CMOS OUT Encoder data serial transmission output
LED (0] NMOS OUT LED transmission enable indicator
TE | CMOS IN Transmission enable, active high (see Note).
Pull-Low
OSC1 | OSCILLATOR | Oscillator input pin
0OscC2 (0] OSCILLATOR | Oscillator output pin
VSS | — Negative power supply (GND)
VDD | — Positive power supply

Note: D12~D17 are data input and transmission enable pins of the HT6187/HT6207/HT6247.
TE is the transmission enable pin of the HT600/HT640/HT680.
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Approximate internal connection circuits

TRANSMISSION CMOS IN
GATE Pull-Low

1

=

CMOS ouT NMOS OUT

OSCILLATOR

EN

Absolute Maximum Ratings*

Supply Voltage ........covvvveveeiniiiiins -0.3V to 13V Input Voltage..........c....c.... Vss—0.3 to Vpp+0.3V
-50°C to 125°C Operating Temperature............... —20°C to 75°C

Storage Temperature

*Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent
damage to the device. These are stress ratings only. Functional operation of this device at
these or any other conditions above those indicated in the operational sections of this
specification is not implied and exposure to absolute maximum rating conditions for extened
periods may affect device reliability.

Electrical Characteristics (Ta=25°C)
Test Conditions . .
Symbol Parameter Min. | Typ. | Max. | Unit
Vbb Conditions
VbD Operating Voltage — — 2.4 — 12 \
3V ] — 0.1 1 HA
IsTB Standby Current Oscillator stops
12v — 2 4 HA
5V — 250 500 A
Ibp Operating Current No Iofd K H
12v | Fosc=100kHz — | 1200| 2400 | pA
ILeD LED Sink Current 5V | VLED=0.5V 15 3 — mA
. 5V | Von=0.9Vpp (Source) | 0.6 | -1.2 — mA
Ibout | Output Drive Current
5V | VoL=0.1Vpp (Sink) 0.6 1.2 — mA
ViIH “H” Input Voltage — — 0.8Vpp| — VDD \Y%
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Test Conditions i .

Symbol Parameter Min. | Typ. | Max. | Unit
Vbb Conditions

ViL “L” Input Voltage — — 0 — |02Vpp | V
Fosc Oscillator Frequency 10V | Rosc=330kQ — 100 — kHz
RTE TE Pull-Low Resistance | 5V | VTE=5V — 15 3 MQ

D12~D17 Pull-Low _
RpaTta Resistance 5V | VpaTa=5V — 1.5 3 MQ

Functional Description

Operation

The 38 series of encoders begins a three-word transmission cycle upon receipt of a transmission
enable (TE for the HT600/HT640/HT680 or D12~D17 for the HT6187/HT6207/HT6247, active high).
This cycle will repeat itself as long as the transmission enable (TE or D12~D17) is held high. Once
the transmission enable falls low the encoder output completes its final cycle and then stops as shown
below.

TE or | | |
D12~D17

—»| |€ <1word
Encoder
Data Out |
¢ 3words | |¢— Transmitted _—pig—3 words —|

Continuously

Transmission timing

Information word
An information word consists of 4 periods as shown:

—> «— 1B

— Pil(oetgi?sr'i)od —>=<— Sync. period —><— Address code period —N— Data code period—bi

Composition of information
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Address/data waveform
Each programmable address/data pin can be externally set to one of the following three logic states:

nllipiiniial

| LU L

4— Address/Data Bit —»

Address/Data bit waveform

The “Open” state data input is interpreted as logic low by the decoders since the output of the
decoders has only two states.

Address/data programming (preset)

The status of each address/data pin can be individually preset to logic “high”, “low”, or “floating”. If a
transmission enable signal is applied, the encoder scans and transmits the status of the 18 bits of
address/data serially in the order AO to AD17 for the HT600/HT640/HT680 and A0 to D17 for the
HT6187/HT6207/HT6247.

There are some packaging limitations. The HT680 DIP of 18-pin, for example, offers 4 external data
bits and 8 external address bits. The remaining unpackaged bits or dummy codes are treated as
floating for AO~AD17 or as pull-low for D12~D17. During an information transmission these bits are
still located in their original position. But if the trigger signal is not applied, the chip only consumes
a standby current which is less than 1pA.

The address pins are usually preset to transmit data codes with particular security codes by the DIP
switches or PCB wiring, while the data is selected by the push button or electronic switches.

The following figure shows an application using the HT680:

"]

0SC1 08C2
DOUTI— Transrqission
medium
VSS A0 Al A2 A3 A6 A7 A8 A9 VDD TE AD11AD12 AD14 AD15
%4
[T 2R
[} [} ] ] [}
? T ? T? T? I 9779
TN
? f T O vDD
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The transmitted information is as shown:

Pilot A0 Al A2 A3 A4 A5 A6 A7 A8 A9 | AD10 |AD11
&

Sync. 0 z 0 1 z z 1 z 0 0 z z
AD12 | AD13 | AD14 | AD15 | AD16 | AD17

Z: floating

Address/Data sequence

The following provides a table of address/data sequence for various models of the 38 series encoders.

A correct device should be selected according to the requirements of individual address and data.

Part No. Address/Data Bits

0~3 4 5 6~9 10 11 12 13 14 15 16 17
HT600 AO~A3| A4 | — |A6~A9| — |AD11|AD12 AD13 AD14|AD15| — —
HT640 AO~A3| A4 | A5 | A6~A9| AD10|AD11|AD12 AD13 | AD14 | AD15 | AD16 | AD17
HT680 AO~A3| — | — |A6~A9| — |AD11|AD12| — |AD14 | AD15| — —
HT6187 |A0O~A3| — | — |A6~A9| — All | D12 = D14 | D15 = =
HT6207 |A0~A3| A4 | — |A6~A9| — Al11 | D12 | D13 | D14 | D15 - -
HT6247 |A0~A3| A4 | A5 |A6~A9 | AD10| Al1l1 | D12 | D13 | D14 | D15 | D16 | D17

Note: “—” is a dummy code which is left “open” and not bonded out.
“—"is a dummy code which is set low and not bonded out.

Transmission enable

For the TE trigger type of encoders, transmission is enabled by applying a high signal to the TE pin.
But for the Data trigger type of encoders it is enabled by applying a high signal to one of the data
pins D12~D17.
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Flowchart

l Power on

\ 4

Standby mode

Transmission
enabled ?

Yes

3 data words
transmitted

Y

Transmission
still enabled 2

3 data words
transmitted
continuously

L

Note: D12~D17 are transmission enables of the HT6187/HT6207/HT6247.

TE is the transmission enable of the HT600/HT640/HT680.
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Oscillator frequency vs supply voltage

Fosc
(Scale)
B.00F- - - <15 - — - - — 4 s s sim — — ot - e 4 - —= o - qRosc(Q)
275} ‘
‘ ‘ ‘ ‘ ' 120k
2SO
2.25f |
| - 150k
2.00f - - -
175} - 180k
150 -~ - ; 220k
1251 270k
(100kHz) 1.00 | - 330k
390k
0.75| ! 470k
| ! 560k
0.50 - - . 680k
| 820k
025} ' 1.5M
: 2M
2 3 4 5 6 7 8 9 10 11 12 125 VDD (V DC)

The recommended oscillator frequency is Foscp (decoder) OFosce (encoder).
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Package Information

TE trigger type
9-Address 8-Address 10-Address
5-Address/Data 4-Address/Data 8-Address/Data
AD11[]1 ~ 24 [1VDD
o AD12[]2 23 [JAD10
AD11[1 20[3VvDD - AD13[]3 22 A9
AD12[ 2 19[JA9 AD11[]1 18 [ VvDD AD14[]4 21 [JA8
AD13[] 3 18[JA8 AD12[ 2 17[J A9 AD15[]5 20 [JA7
AD14[] 4 17[JA7 AD14[] 3 16 [ A8 AD16[]6 19 A6
AD15 5 16 [1A6 AD15[] 4 15[JA7 AD17[07 18 [1A5
DOUT[] 6 15[JA4 pouts 14 A6 pouT]8 17 [JA4
TEC 7 14[JA3 TEC 6 13[JA3 TEO9 16 [JA3
0sc2]s 13A2 osc27 12[dA2 oscz2[]10 15 [JA2
oscidog 12[AA1 osci]s 110 A1 0sC1[]11 14 [JA1
vss[ 10 11 [JA0 vssd 9 10[JA0 vss[]i2 13 [JA0
HT600 HT680 HT640
— 20 DIP/SOP — 18 DIP/SOP — 24 SOP/SDIP
DATA trigger type
9-Address 9-Address 10-Address 12-Address
3-Data 3-Data 4-Data 6-Data
A1101 ~ 24 VDD
o S D122 23 [JA10
= Nc 1 20[INC A111 20[1VvDD D133 22 [A9
A1 180 VDD A2 19[dvDD D122 19[JA9 D144 21 [JA8
D122 170 A9 D123 181 A9 D133 18[1A8 D155 20 [JA7
D143 16 [J A8 D144 17[J A8 D14 4 17 [0 A7 D166 19 [ A6
D15 4 15[JA7 D155 16 [JA7 D155 16[JA6 D177 18 [JA5
DOUT L[] 5 14 [ A6 DOUT 6 151 A6 DOUT[ 6 15[1A4 pouTt]s 17 [JA4
LED 6 13[JA3 LED 7 14[JA3 LED]7 14[JA3 LED9 16 [JA3
osca2]7 12[JA2 oscz2[]s 13[JA2 oscz2]s 13[JA2 oscz2]10 15 [1A2
osci]s 11 [JA1 osci19 12[dA1 oscig 12[JA1 0osci[]11 14 [JA1
vss[]o9 10[JA0 vss [ 10 11 [JA0 vss[] 10 11 [JA0 vss[12 13 [JA0
HT6187 HT6187 HT6207 HT6247
- 18 DIP - 20 SOP — 20 DIP/SOP — 24 SOP/SDIP
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318 Series of Encoders

Application Circuits

4>| Transmitter Circuit |j"’

O 1
L2 o Yapi1 vop

[ 2e) 2
(T2 o2Zapiz a9

[ e 3
LIS oS8anis a8

O 4
(12 oHapis a7
Spout A

s G
—O0 O— TE A3
Noscz A2

Rosc 8
0sC1 At
9vss A0

777

HT680

‘T2 oUapi1  voD
‘12 o2api2 A9
‘T2 o031z ns
‘2 oHapia a7
‘T2 o2apis  as
Sooutr A4
L3 TE A3
I—'\/;\/—S oscz A2
Rosc o
0sCc1 A1
191vss A0

HT600

10

4>| Transmitter Circuit }j"ﬂ

O vDD
™2 o—UHa1  voD
ol 2
—0 O—={ D12 A9
ol 3
—O0 0—= D14 A8
- 4
&—0 0—— D15 A7
Slbout  Ae
1 o
ot LED A3
Hosc2 A2
Rosc 8
0sC1 At
9vss A0
777

HT6187

4>| Transmitter Circuit Ij/"

O VDD
"_g—o—1 A1 vDD [

35 2lp12 no 20211
331013 a2t |
3 4lpig A7 ﬂo—g:'_.
0——0'-'0——5 D15 A6 ﬁo—g:'_'
8oour  adfPo-21 ]

1kQ - 14 o—e
X LED Ao e
Iﬁ oscz  mefo-211
o olosct A 12029 |
19vss no o2~ |

i HT6207
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318

Series of Encoders

—>| Transmitier Circuit }j/‘/

vDDO

(2 oHapi1  vop
L2 oBapi2z  At0
L2 o3apis a9
2 oHapis  as
LI2oBanis A7
J Rl Y, SR
‘T2 oMtz as
8loout A4

L 3% e A3
|~\A—/\/ﬂ 0sc2 A2
Rosoitloser At

12} yss A0

HT640

4>| Transmitter Circuit }j/‘/’

vDDO

a—o— Al VDD
- 2
O O D12 A10
. 3
—0 o—=21D13 A9
36—4 D14 A8
wlllle 5
——0 O0—— D15 A7
35 Slpie A6
- 7
——0 O—— D17 A5
8lpout A4
1hQ g
P LED A3
Bosce A2
Rosc 11
0sC1 A1
121 vss A0
777
HT6247

Note: Typical infrared diode: EL-1L2 (KODENSHI CORP.)
Typical RF transmitter: JR-220 (JUWA CORP.)
TX-99 (MING MICROSYSTEM, U.S.A))
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