HOLTEK
318

HT6160

Programmable Decoder

Features

¢ Operating voltage: 2.4V~5.0V » 38 address and data codes

¢ Low power consumption ¢ Decoder learning function for 12 address bits
¢ Built-in oscillator needs only 5% resistor ¢ Check 7 times for program mode

® Valid transmission indicator ¢ Check twice for normal mode

* Pairs with 3' series of encoders ¢ Easy interface with RF or IR medium
¢ Latch/Momentary/Delay selection data output ¢ Programmable address
Applications

¢ Burglar alarm system ¢ Car alarm system

®* Smoke and fire alarm system *  Security system

¢ Garage door controllers ¢ Cordless telephones

¢ Car door controllers .

General Description

The HT6160 is a CMOS LSI address g)rogram-
mable decoder. It is paired with the 318 series of
encoders to form a programmable address re-
mote control system.

The HT6160 has two operation modes, namely
program mode and normal mode. With
MODE=0 the device is in the program mode and
encodes the data on the DIN pin as local ad-
dress. The initial 12 bits of an 18 bit code are
interpreted as the device address. On the other
hand, with MODE=1 or floating, the device is in
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Other remote control systems

the normal mode and decodes the address and
data on the DIN pin from the 318 series of encod-
ers. The data is transmitted along with a carrier
wave using an RF or an IR medium. If the re-
ceived address code matches the local pro-
grammed address code, VT goes high and the data
codes are placed on the output pins.

Combination of the data output type and func-
tions of the HT6160 are both controlled by the
control signals CTL1 and CTL2.
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HT6160

Block Diagram

i Programming
s Input Data & End Address & Address
DIN H & Address —b Transmission Data Scanner, Register
i Detector Counter +
TEST q.) Corn;;frator
vT Q: | Error Flag
osc1 Q" X Valid Program/
i | Oscillator Transmission Data Shift
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L v_ ¥
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MODECE)—P Selector M%ngﬁtr:ﬁry »| Datalatch |»QOTD17
S $ 8 5 5 5 %
VDD VSS CTL1 CTL2 D12-ememmmnenn D16
Pin Description
Pin Name | /O Intern?.l Description
Connection
VDD I — Positive power supply
VSS I — Negative power supply (GND)
Programming mode control pin:
MODE 1 g]lﬁlo I—SIiHl\I VSS: Program mode
g VDD or Open: Normal mode
CMOS IN .
CTL1 I Pull-High D12, D13 output function control
CMOS IN .
CTL2 1 Pull-High D14~D16 output function control
0OSC1 I | OSCILLATOR | Oscillator input pin
0SC2 O | OSCILLATOR | Oscillator output pin
TD17 o CMOS OUT Toggle output controlled by a “Hi" transmission on D17 of the
encoder
Di12~D16 (0] CMOS OUT | Data output pins
CMOS IN .
TEST 1 Pull-High For IC testing only
VT (0] CMOS OUT | Valid transmission indicator output pin
DIN I CMOS IN Serial data input pin
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Approximate internal connection circuits

TRANSMISSION CMOS OUT CMOS IN CMOS IN
GATE Pull-High
i VDD
T
OSCILLATOR

EN

Absolute Maximum Ratings*
Supply Voltage ......ccocevveveviiieiieeennnnn. -0.3V to 6V Storage Temperature................. —50°C to 125°C
Input Voltage.................... Vss—0.3 to Vpp+0.3V Operating Temperature............... —20°C to 75°C

*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
VbpD Conditions
VbD Operating Voltage — — 2.4 3 5.0 A%
IsTB Standby Current 5V Oscillator stops — 5 10 HA
DIN pin=VDD
Ipp Operating Current 5V | No load — 250 600 UA
Fosc=100kHz
Data Output Source _
Current (D12~TD17) Von=4.5V 05 | -1 — | mA
fo D O Sink v
ata Output Sin _
Current (D12~TD17) Vor=0.5V 0.5 1 — | mA
VT Output Source Current Vou=4.5V -1 -2 — mA
Iyt 5V
VT Output Sink Current VoL=0.5V 1 2 — mA
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HT6160
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
VbpD Conditions
Pull-High Resistance _
Rup (CTL1, CTL2, MODE) 5V | ViN=0V — 1 2 MQ
Vi “H” Input Voltage — — 0.8VDD — VDD A%
ViL “L” Input Voltage — — 0 — 0.2Vpp A%
Fosc Oscillator Frequency 5V Rosc=180kQ — 100 — kHz

Functional Description

Address programming

Before using the HT6160, first program its in-
ternal address memory to match the address of
the corresponding 318 series of encoders. Then
to program the address, connect the MODE pin
to VSS, allowing the DIN pin to receive address
code from the continuously transmitting en-
coder. During this programming operation the
LED of the VT pin flashes at a 2Hz rate. It then
stops at the end of the programming operation.
The HT6160 will then check the input address
code 7 times continuously. If no error has been
detected, the input address code is written into
the internal memory of the device. The contents
of the internal memory will be lost if power is
removed. In this case, an uninterruptable
power supply is recommended for reliable op-
eration.

Normal operation

The HT6160 should be set to the Operation
Mode (the MODE pin is left open or connected
to VDD) for normal operation after the address
programming process. In the operation mode,
the decoder receives a data word transmitted by
the encoder and interprets the initial 12 bits of
the code period as address and the last 6 bits as
data. The decoder then checks the received ad-
dress code twice continuously. If all the received
address codes correspond to the contents of the
internal memory of the HT6160, the VT pin
goes high and the 6 bits of data (D12~D16,
TD17) are decoded so as to activate the 6 output
pins. The function of the 6 output pins are listed
in the following table:

Output CTL1 Connection CTL2 Connection
VDD VSS RC VDD VSS
D12 Momentary Latched Delayed — —
D13 Momentary Latched Delayed — —
D14 — Momentary Latched
D15 — Momentary Latched
D16 — Momentary Latched
TD17 Toggled by a “HIGH” input of the encoder D17
Note: “—” denotes no effect.
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Flowchart

HT6160

Power on

Standby mode

Disable VT &
ignore the rest of|
this word

12 bit addresss
matched ?

Yes
Store 6 bit data

Match
previous stored
data 2

2 times
of checkin%
completed ?

Yes
Decode 6 bit data
Note: The oscillator is disabled in the standby state and activated as long as a logic “high” signal is
applied to the DIN pin. i.e., the DIN pin should be kept low if there is no signal input.

Decoder timing

Encoder TE | | |

—»| |« <3 word Duration

Encoder J |_| |_
pout Transmitted
& 3words —p |&— Continuously —»}€3 words—p|
—» | 2 giocks —»| &2 clocks
Decoder l& 2words —p|
VT i | |_
| 1

& Check —P||<—§clock |&~ Check —p

Latched d
D12~-D16
Data Out ( ) X
Momentary o
Data Out (D12-D16) | |
—»| |4 Delay Time

Delayed (15 pig) | | |
Data Out
Toggled
Data out {TD17) I
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Output expansion

If the external circuit requires control pins in excess of the pins offered by the HT6160, a CD4028
can be utilized to expand the number of outputs.

Hvoo  binfe o0a0—Yos  voDJIE

Avss  vrfe 020—3 02 o3f® _oos
3 viope TesT[ 000—23 00 o4 001
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Bosct prafd 0s0—Y o5 Azfi
Hosce b5l 06 0—4 06 aollo

Y17 p1sfe Blvss osPHHoos

HT6160 CD4028

Output expansion using a CD4028

Oscillator frequency vs supply voltage

Fosc
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Rosc (Q)
300(— - - - - - - RN TR - S N |

2.75 [—
2.50 [—
225 —
2.00 [—
175 —
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1.25 —

- 180k
(100kHz) 1.00 [—

075 — . . : ! : . : 270k

————— | ! , ' '

050f— - - - - - T T — — - — 390k

] j . 560k

025 . j , ‘ : : 820k

] I oM
24 3.0 35 4.0 4.5 5.0 5.5 VDD (V DC)

The recommended oscillator frequency is Foscp (HT6160 decoder) = Foscr (encoder).
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Delayed output control for D12, D13

VDD DIN
VSS vT
MODE TEST
CTL1 D12
CTL2 D13
OSC1 D14
0O8C2 D15
TD17 D16

HT6160
Delayed time = Rd x Cd
Note: For Cd=1uf and Rd=2MQ the delay time is about 2 seconds.

Cl=]=]=1= 1= 1= =
FRERER

Application Circuits

44 Transmitter Circuit |JA, V\Lb{ Receiver Circuit |—
VDD
(@]
L 12 o—Uap11  vDD 24
b L o~o—2lap12 AD10}2E 02 VDD
b1 o~o— 3aD13 A2 o2 Q R
¢-o~~o—4Ap14 AslEl o2 W
¢o~o—>3aD15 A7fES o2 Hvoo  binHE
e o~~o—8lapis AsH2 o2 2lvss vTHE
1 o~o—" D17 AsHE 02 ¢—o~o—23IMoDE  TEST|14
8lbour  AdP Ll o2 S alettr p1zP2—o
I ] S A3HE o © sl p1sf2—o
I—lﬁ oscz Azt o2 |—Iv\_/\,—6 osci  p1aPl—o0O
Rose 11l osct APt o O 0% 7losce pisHeo
12lyss AoHE—o-2 o—8Ymw1z  p1s—0
“ 3" series encoders HT6160
Rosc=330kQ Rosc=180kQ

Note: Typical infrared diode: EL-1L2 (KODENSHI CORP.)
Typical RF transmitter: JR-220 (JUWA CORP.)
Typical infrared receiver: PIC-12043T/PIC-12043S (KODESHI CORP.)
or LTM9052 (LITEON CORP.)
Typical RF receiver: JR-200 (JUWA CORP.)
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