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HOLTEK

Jameco Part Number 123730

212 Series Encoders

Features

¢ Operating voltage:
2.4V-5V for the HT12A/B/C
2.4V~12V for the HT12E
» Low power, high noise immunity CMOS
technology
¢ Low stand-by current
¢ Minimum transmission word:
Four words for the HT12E
One word for the HT'12A/B/C

Applications

Burglar alarm system
Smoke and fire alarm system
Garage door controller

Car door controller

General Description

The 2!2 series of encoders are CMOS LSIs for
Remote Control System applications. They are
capable of encoding 12 bits of information con-
sisting of N address bits and 12-N data bits.
Each adddress/data input can be set to one of
two logic states. The programmed address/data
information will be transmitted together with

Selection Table

¢ Built-in oscillator, needs only 5% resistor

* HT12A/B/C with 38KHz carrier for Infra-
Red transmission media

* Data code polarity:
HT12A/C/E: Positive polarity
HT12B.: Negative polarity

¢ Minimal external components

X

Car alarm system

Security system

Cordless telephone

Other remote control system

header bits via an RF or Infra-Red transmission
medium upon receipt L of a trigger signal. The
capability to select a TE trigger on the HT12E
or a DATA trigger on the HT12A/B/C further
enhance application flexibility. The HT12A/B/C
provides a 38KHz carrier for Infra-Red systems.

jl - unction Adg::ll Addm"D‘“ o l;?‘:.‘ Oscillator| Trigger | Package g:rt;x:: 1;:‘1:2:;
| HT12 8 0 | 4 | R re pe-Di1| 800 | sk mz | No
HT12B 8 0 4 |z 1 p8-D11 | S3DIF | 38K Hz | Yes
HT12C ° 0 10 | 255KHz | by 11 16 S0P 38KHz | No
2 18 DIP
HT12E 8 4 0 |oscillator | TE | 1BDIF/I p No

Note: Address/Data represents pins that can be address or data according the decoder requirement.
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212 Series Encoders

ore P

Block Diagram

TE trigger
HTI12E
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Note: Address Data pins are available in various combinations,
refer to address/data table.
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HOLTEK i ‘

2'2 series Encoders
Pin Description
Int
Pin Name | /O Conneel::ia:n Description
CMOS IN
. Pull-High
AO~AT I (HT12A/B/C) | Input pin for address A0~A7 setting. Can be externally set
NMOS to VDD or VSS. '
TRANSMISSION
GATE (HT12E)
ADS-ADI1 | T | TRANSMISSION |InPut Pin for address/data ADS-ADI1 setting. Can be
GATE externally set to VDD or VSS (HT12E only).
CMOS IN Input pin for data D2~D11 setting and transmission
D2-~D11 I Pull-High gnable. Active low. Can be externally set to VSS or open.
ee note. _
DOUT 0) CMOS OUT Encoder data serial transmission output.
CMOS IN Latch/Momentary transmission format select pin.
L/MB I Pull-High Latch: floating or VDD
g Momentary: VSS
TE I %?ng Transmission enable, active low. See note.
0SC1 I | OSCILLATOR 1 | Oscillator input pin.
0SC2 O | OSCILLATOR 1 | Oscillator output pin.
X1 I | OSCILLATOR 2 | 455KHz resonator oscillator input.
X2 O | OSCILLATOR 2 | 455KHz resonator oscillator output.
VSS I - Negative power supply (GND).
VDD I - Positive powei' supply.

Note: D2~D11 are data input and transmission enable pins for the HT12A/B/C.
TE is the transmission enable pin for the HT12E.

Approximate internal connection circuits

NMOS
TRANSMISSION
GATE

.

CMOS IN
Puli-High

CMOS OUT

o0

OSCILLATOR 1

EN X1 X2
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HOLTEK ; ‘ i

212 Series Encoders
Absolute Maximum Ratings
Supply Voltage (HT12A/B/C)........ -0.3Vto 5.5V Storage Temperature................. -50°C to 125°C
Supply Voltage (HT12E)................ 0.3V to 13V Operating Temperature............... -20°C to 75°C
Input Voltage .................... Vss-0.3 to Vpp+0.3V
Electrical Characteristics
HT12A/B/C (Ta=25°C)

Svmbol p te Test Condition ]

r . .
ymbo arame Vob Condition Min. | Typ.| Max. |Unit
VoD Operating Voltage — - 2.4 3 5 A%

3V —_— 0.1 1 HA
Stand-by Current Oscillator sto
IstB y 5V | 4 — o1 1 A
. 3V | No Load. — ~1200] 400 | pA
Ipp Operating Current =V | Fosc=455KHz — 00 | 800 | A
Vou=0.9Vpp (Source) -1 -1.6 — mA
Output Drive Current 5V
foour | Output Drive Curren VoL=0.1Vpp (Sink) 2 (32| — |oa
ViH "H" Input Voltage - - 08Vpp| — | Vbp ' Vv
ViL "L" Input Voltage - - 0 — |02Vpp| V
D2~D11 Pull High |
Rpata Resistance SV | VpaTA=O0V . - 150 | 300 | K
HT12E (Ta=25°C)
Test Condition
P te Min. M . Uni
Symbol arameter Voo - Condition Typ. ax. . Unit
Vop Operating Voltage - —_ 24 5 12 Vv
3V -_ 0.1 1 wA
IstB Stand-by Current v Oscillator stop — 2 ) A
. 3V | No Load — 40 80 HA
Operating Current ;
fop perahing Lurren 12V | Fosc=3KHz — [150 | 300 ua
Vou=0.9Vpp (Source) -1 -1.6 —_ mA
Output Drive C t 5V
Ioour | Output Drive Curren Vo1.=0.1Vpp (Sink) 1 | 16| — ma
Vi "H" Input Voltage - —_ 08Vpp| — Vbbb \
ViL "L" Input Voltage - —_ 0 — [02VpD, V
Fosc Oscillator Frequency 5V Rosc=1.1MQ —_ 3 - KHz
RTE | TE Pull High Resistance| 5V |Vig=0V - 1.5 3 'MQ
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HOLTEK / ’ ‘ 2'2 series Encoders

Functional Description

Operation

Upon receipt of a transmission enable (TE for the HT12E or D2~D11 for the HT12A/B/C, active low,
the encoder begins a 4 word transmission cycle. This cycle is repeated as long as the transmissioz;
enable (TE or D2~D11) is held low. After the transmission enable returns high the encoder output
completes it’s final cycle and then stops as in Fig.1 for the HT12E and Fig.2,3 for the HT12A/B/C.

L

| | <1 word
Encoder
DouT )
Transmitted ;
¢~ 4words —pf je— G ey, —Ple— 4 words —p|

Fig.1 Transmission timing for the HT12E

D8-D11 I l
Key-in
—»{ e <1 word

“BouT T T wi s cre
> e 1word e— Jpnsmites — e~ 1wom

Fig.2 Transmission timing for the HT12A/B/C (L/MB=Floating or VDD)

D?(;?;ja:a —L (all datam)
—»| j¢— <1 word : }€-7 words -4
Encod
sout I AT m
7 words | le— Janemited  —pf a1 wora

1 word (all data=t)

Fig.3 Transmission timing for the HT12A/B/C (L/MB=VSS)

Information word

The L/MB is the Latch/Momentary selection pin. With L/MB=1 the device is in the latch mode (for use
with latch data decoders). When the transmission enable is removed during a transmission, the DOUT
pin outputs a complete word and then stops. With L/MB=0 the device is in the momentary mode (for
use with latch data decoders). When the transmission enable is removed during a transmission, the
DOUT now outputs a complete word and adds 7 words all of which have "1" data codes.

An information word is composed of 3 periods as in Fig.4.

Py _

- > < 1/3bit |
5 |

i

*— pilot period (12 bits) —D-Q— address code period —n_. data code —y,
Fig.4 Compbsition of Information
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212 Series Encoders

Address/data waveform

Each programmable addre

ss/data pin can be exte
in Fig.5 (for the HT12E) a

rnally set to one of the two following logic states as
nd Fig.6,7 (for the HT12A/B/C):

1 M T
[ I W

Address/
-+ Data Bit -

Fig.5 Address/Data bit waveform for HT12E

Fosc

"One*
Data Bit[

"Zero®

"One”

—> Address Bit 4~

Fig.6 Address/Data bit waveform for the HT12A/C

Address Bit[

The HT12B data code polarity is inverted:

Fosc
“One*
Data Bit[
"Zero* M
—>  DataBit <
o MM
Address Bit[ ;
“Zero"

—» Address Bit 4~
Fig.7 Address/Data bit waveform for the HT12B

The address/data bits of the HT

12A/B/C are transmitted with a 38KHz carrier for Infra-Red remote
controller flexibilty.
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Address/data programming (preset)
The status of each address/data pin can be individually preset to a logic "high" or “low", .

212 Series Enc.

OOUT Transn?ission
medium

s LT [] L

vVss

- The transmitted information is shown as follows:
| Pilot | A0 | Al | Az A3 | A4 | A5 | A6 | A7 | ADs AD9 | AD10 | AD1]
| & ‘
,’ Syne. 1 0 1 0

0 0 1 1 1 1 1 0

Addre;s/Data sequence

HOLTEK Address/Data Bits )
’PaﬂN°-]o[1]2[3 4[5{6]7)8 9!10[11“{
| HT12A | a0 | A1 | a2 | a3 | ¢ A5 | A6 | A7 | D8 | D9 | bg D11 |
| HT12B | A0 | A1 | a2 | a3 | a4 [ a5 | a6 | a7 | Ds | g D10 | D11 |
HT12C | 40 | a1 | D2 | D3 | D4 | D ' 06 | 07 | D8 | D5 | brg D11
'HT12EIA0]A1)A2IA3IA4[A5[A6 A7_| AD8 | AD9 [AD10| D1




HOLTEK i ; 2'2 series Encoders

Transmission enabie

Flowchart
HT12A/B/C HT12E

Stand-by mode Stand-by mode

Transmission
enabled ?

: 4 data words
Data with carrier transmitted

serial output
ransmission
still anabled

Yes

4 data words
transmitted
continuously

| I

Send the Send 7 times “1" for ‘
last code all of the data code

R

Note: D2~D11 are transmission enables for the HT12A/B/C.
TE is the transmission enable for the HT12E.
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HOLTEK / 5 2'? Series Encoders

Oscillator frequency chart for the HT12E

(:::;) Fosc vs supply voitage

700

A 510K
6.00 |-

- 560K
5.00 |-
4.00 |-

(3KH2)3.00 §-

200 -

1.00 |-

2 3 4 S 6 7 8 9 10 11 12 13 vDD(VDC)

Recommended oscillator frequency is Foscp (Decoder) = 50 Fosce (HT12E)
1
=3

Foscg (HT12A/B/C)
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212 Series Encoders

Package Information

8 Address
4 Data
a0t~ 18Pvop
A2 17 oouT
A2(d3 16 X1
A3[]4 15[ x2
A4lds 14QumMB
As[]6 13011
A6 []7 1230010
A7([]s 11 B0pg
vss(gdo9 10308
HT12A
-18 DIP
8 Address
4 Data
NC O ~ 20 CINC
A0 2 19 JVDD
A1[]3 18 Joour
A2 4 173X
A3[s 16 [ X2
A4[]s6 15 [JumMB
As7 14301
As 8 130D10
A7(d9 12E]09
ves[J 10 11308
HT12B
- 20 SOP
8 Address
4 Address/Data
=R =
A1[J2 17 JoouTt
A2(3 16 [Josct
A3[]4 150J0sc2
A4 15 140TE
As(]6 13[JAD11
A6 Q7 12[3JAD10
A7(]8 11 [JAD9
vss(d9 10[JAD8
HT12E
- 18 DIP

8 Address
4 Data
NCO ~ 20 NC
Aoz 19 [3vDD
A3 18 JDouT
A2 4 17 3x1
A3(]s 16 X2
A4(s 15 JUMB
As 7 14011
A6 (] 8 13[D10
A7 1209
vsSsS{J 10 11[JDa
HT12A
- 20 SOP
0 Address
10 Data
vood1 ~ 16 JDOUT
02d 2 15 [ X1
D30 3 14 [Jx2
Da] 4 13 Jums
0sOs 12 Jon
06 s 11 3010 -
0737 10 [J D9
vss(] s 9 [J08
HT12C
- 16 DIP/SOP
8 Address
4 Address/Data
NC (1 ~ 20[0JNC
A0 2 193vDD
A1Q3 18 JDOUT
A2 4 17 [ OsC1
A3s 16[J0Osc2
A4 15OTE
As([]7 14[JAD11
A6[]s 13[3AD10
AT " 127AD9
vssq 10 11 [JADS
HT12E
- 20 SOP
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8 Address
4 Data
Ao ~ 18 [JvoD
A1Q2 17 Joout
A2033 16 X1
A3 e 150 x2
A4S 14 Jume
As5(]6 133011
As]7 120D10
A7(]8 1109
vsso 10008
HT12B
- 18 DIP
2 Address
10 Data
st Y s vDD
A12 170 pour
D23 16 x1
D3]+« 15O x2
Dafls 14 UuMB
ose 130011
osd7 123D10
D78 11 Dg
vss(d9 100 D8
HT12C
- 18 DIP





