HOLTEK

HT6221/HT6222

Multi-Purpose Encoders

Features

Operating voltage: 1.8V~3.5V

DOUT with 38kHz carrier for IR medium
Low standby current

Minimum transmission word: one word
455kHz ceramic resonator or crystal
16-bit address codes

8-bit data codes

Applications

¢ Television and video cassette recorder controllers
¢ Burglar alarm systems

¢ Smoke and fire alarm systems

* Garage door controllers

General Description

The HT6221/HT6222 are CMOS LSI encoders
designed for use in remote control systems. They
are capable of encoding 16-bit address codes and
8-bit data codes. Each address/data input can be
set to one of the two logic states, 0 and 1.

Pin Assignment

¢ PPM code method

¢ Three double-active keys

¢ Maximum active keys:
- HT6221: 32 keys
- HT6222: 64 keys

¢ Low power and high noise immunity
CMOS technology

Car door controllers

Car alarm systems

Security systems

Other remote control systems

The HT6221/HT6222 contain 32 keys (K1~K32)
and 64 keys (K1~K64), respectively. When one
of the keys is triggered, the programmed ad-
dress/data is transmitted together with the
header bits via an IR (88kHz carrier) transmis-
sion medium.
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Chip size: 94 x 104 (mil)2
* The IC substrate should be connected to VDD in the PCB layout artwork.
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HT6221/HT6222
Pad Coordinates Unit: mil
Pad No. X Pad No. X Y
—41.99 34.43 13 34.17 —46.88
2 —41.99 22.02 14 41.95 —-30.26
3 —41.99 15.39 15 41.95 -13.98
4 —41.99 2.98 16 41.95 —4.12
5 —41.99 -5.61 17 41.95 12.16
6 —41.99 —28.31 18 41.95 22.02
7 —41.99 -37.83 19 39.99 46.84
8 —41.99 —46.88 20 28.26 46.84
9 —20.95 —46.88 21 -11.18 46.84
10 -14.32 —46.88 22 —23.16 46.84
11 —4.25 —46.88 23 —29.79 46.84
12 24.31 —46.88 24 -39.27 46.84
Pin Description
HT6222
Pin No. | Pin Name | TO C(I)’;f:“d‘;‘i i Description
1-6 R3~R8 I CMOS IN Row control for keyboard matrix, active high
Pull-low
7 DOUT (0] CMOS OUT Serial data output pin, with a 38kHz carrier
8 VDD I . OP;:it:t;i npower supply, 1.8V~3.5V for normal
9 D7 I CMOS IN Most significant data bit (D7) code setting
10 X2 (0] OSCILLATOR | 455kHz resonator oscillator output
11 X1 I OSCILLATOR | 455kHz resonator oscillator input
12 VSS I — Negative power supply
13 LED (0] CMOS OUT Transmission enable indicator output
14~21 C8~C1 /0 CMOS IN/OUT Column control for keyboard matrix
Pull-low
CMOS IN
22 AIN I Pull-high Low byte address codes (8 bits) scan input
Pull-low
23~24 R1~R2 I CPl\l/fl(l)-flsoa\I Row control for keyboard matrix, active high
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HOLTEK i ‘ HT6221/HT6222

Approximate internal connection circuits

CMOS IN/OUT CMOS INOUT CMOS IN CMOS IN CMOS OUT
Pull-Low Pull-Low
VDD VDD
OSCILLATOR
X1 X2
10M
EN
Absolute Maximum Ratings*
Supply Voltage .......cccoeveeiiieiniinas —0.3V to 6V Storage Temperature................. —50°C to 125°C
Input Voltage................. Vss—0.3V 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. Functional operation of this
device at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliability.

Electrical Characteristic Ta=25°C
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vpp| Conditions

Vb Operating Voltage — — 1.8 3 3.5 \'%
IsTB Standby Current 3V | Oscillator stops — 0.1 1.0 HA
Inp Operating Current 3V fNOS?::§5kHZ — | 200 | 400 | pA
Tomu1 Output Source Current for DOUT 3V | Vo=2.7V 20| 40| — mA
ToL1 Output Sink Current for DOUT 3V [Vp=0.3V 50 100 — HA
Toue Output Source Current for LED 3V | Vo=2.7V -10 | —-60 — HA
Tore Output Sink Current for LED 3V [Vp=0.3V 1.2 2.0 — mA
ToHns Output Source Current for C1~C8 3V [ Vo=2.7V -06|-20| — mA
Iows Output Sink Current for C1~C8 3V | Vp=0.3V 10 30 — HA
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Symbol Parameter Test Conditions Min. | Typ. | Max. |Unit
Vpp| Conditions

Vg1 Input High Voltage for R1~R8 3V — 1.9 — 3.0 A%
ViLi Input Low Voltage for R1~R8 3V — 0 — 0.8 A%
Ve Input High Voltage for C1~C8 3V — 1.1 — 3.0 A
ViLe Input Low Voltage for C1~C8 3V — 0 — 0.6 A%
Vius Input High Voltage for AIN 3V — 1.25| — 3.0 A
ViLs Input Low Voltage for AIN 3V — 0 — 0.6 A%
Rpa1 Input Pull-high Resistance for AIN 3V | VIN=0V 100 | 200 | 400 | kO
RprL1 Input Pull-low Resistance for AIN 3V | VIN=3V 70 150 | 250 | kO
Rpra Input Pull-low Resistance for R1~R8 | 83V | VIN=3V 120 | 200 | 320 | kO
RpLs Input Pull-low Resistance for C1~C8 | 3V | VIN=3V 300 | 500 [1500| kO
fosc System Frequency — szgiioc:ramic — | 455 | — |kH=z

Functional Description

Keyboard scan

The HT6221/HT6222 remain in the halt mode
during the standby state (at this time, the oscil- €1t c2 C3 C4 C5 C6 C7 C8

e o Oc
HT6222 has 64 active keys. The keyboard forms
of the HT6221/ HT6222 are shown below.
¢ The HT6221 keyboard form

Ci c2 cs c4 c5 co C7 CB

m@@@@@@m

¢ The HT6222 keyboard form

K21 ] K25 | K29

OO

()

Y .
K20 K28 ] K32
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HT6221/HT6222

When one of the keys (32 or 64 keys) is triggered
for over 36ms, the oscillator is enabled and the
chip is activated. If the key is pressed and held
for 108ms or less, the 108ms transmission codes
are enabled and comprised of a header code (9ms),
an off code (4.5ms), low byte address codes
(9ms~18ms), high byte address codes (9ms~18ms),
8-bit data codes (9ms~18ms), and the inverse codes
of the 8-bit data codes (18ms~9ms). After the
pressed key is held for 108ms, if the key is still held
down, the transmission codes turn out to be a
composition of header (9ms) and off codes (2.5ms) only.

Transmission codes

To avoid mistakes made by keyboard scanning or
simultaneous two-key inputs (except for the three
double-key active functions (K21+K22, K21+K23,
and K21+K24), the HT6221/HT6222 are facili-
tated with 36ms starting time.

The HT6221/HT6222 also provide three double-
key active functions (K21+K22, K21+K23, and
K21+K24) for tape deck recording operations.
The double-key operation rules are shown in
timing 4 and timing 6.

The transmission codes of the HT6221/6222 consist of a 9ms header code, a 4.5ms off code, 16-bit
address codes (18ms~36ms), 9ms~18ms 8-bit data codes, and the inverse code of the 8-bit data codes.
The following is an illustration of the transmission codes:

Key-in
(K1~K64)

Key Enables |—

| 36ms min. |&

xe rososskizl |

» |e4s5ms

pouT LA

0.56ms P||¢
38kHz,
”””” "4_ 33% duty carrier

0.56ms Pll¢

¢ » Plasms-63msle

[¢— 108ms

9ms (AQ~A15+D0~D7+D0~D7 )

¢ ¥ |€¢25ms ¢« P |[€¢25ms
Ims 9Ims

< 108ms —P

Timing 1. Output format for the DOUT

The output code carrier of the DOUT pin is shown in Timing 2:

38kHz |_| |_| |_|
Carrier

»|26.3,5 [

Timing 2. 38kHz carrier

The transmission codes employ the PPM (Pulse Position Modulation) method to represent their two
logic states by “0” (1.12ms) and “1” (2.24ms) as shown in Timing 3:

"Zero" ”"”” ""”" ””"l ”"”” I”” ||<_—38kHzcarrier

o56msp| e

'PI |<- data period (1.12ms)

m"md;SBKHz carrier

»| [« data period (2.24ms)

Timing 3. Logic states
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HT6221/HT6222

* Setting the address codes (A0~A15)
The algorithm rule of the address codes
(A0~A15) can be selected by mask option. The
user can choose HT6221/HT6222 or HT6221-
002/HT6222-002.

* HT6221/HT6222
In this case, the 16-bit on-chip MASK ROM
(ROM1 and ROM2) are available, and the
value of ROM1 (8 bits) and ROM2 (8 bits)
are decided by one MASK LAYER. The cur-

rent value of ROM1 and ROM2 are both
“00H”. The A0~A7 are set by logical OR
between the external switch S0~S7 and the
ROM1. The A8~A1l5 equal some bits in-
verted to AO~A7, the inversion are decided
by Logical OR between the external switch
S8~S5S15 and the ROM2.

For example:

The following is an illustration of these rules
in selecting the address codes (A0~A15).

C1 C2 C3 C4 C5

—] AIN HT6221/HT6222

C6 C7 C8

(=]

AHIEAE
&

\Is1

200k <8

$13 \ s14| \ s15
4 4 2
% ¥1N4148><8

SW|tch open: 0, switch close:

LLLLE

external switch S0-S15: [1 0 0 0 1 1 0

0]1 0 10010 0]

on-chip ROM1,ROM2: [0 0 0 0 0 0 0

0]O0 000000 0]

bito bit7 bit0 bit7
50~S7 OR ROM1
AO-A7:[1. 0 0 0 1 1 0 0]
58~515 OR ROM2
A8'~A15" [1 01 00 1 0 0}~
AOAT A2 A3 A4 A5 AB A7 i
A8-A15:[1 1 0 1 0 1 1 1| complement
( : noninversion
0: inversion

* HT6221-002/HT6222-002

In this case, the 28-bit on-chip MASK ROM
(ROM2, ROM3-0, ROM3-1, ROM3-2 and
ROMS3-3) are available, and the value of the
MASK ROM are decided by one MASK
LAYER. The current value of ROM2 (8 bits)
is “O0H”, and the value of ROM3 are shown
below the “ROMS3 option table”. The AO~A2
are set by S0~S7 (see the “A0~A2 option
table”).

The A3~AT7 are set by S14 and S15 (see the
“ROMS option table”).

The A8~A15 equal some bits inverted to
AO0~A7, the inversion are decided by logical
OR between the external switch S8~S13
and the ROM2.
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A0 Al A2 S14 S15 | A3 A4 A5 A6 A7 | ROM3
S0=1 0 0 0 0 0 0O 0 0 0 0 |ROMS3-0
S1=1 1 0 0 0o 1 1 1 0 0 1 | ROM3-1
S2=1 0 1 0 1 0 0O 0 0 0 1 | ROM3-2
S3=1 1 1 0 1 1 1 0 1 1 1 | ROMS33
S4=1 0 0 1
S5=1 1 0 1 ROMS option table
S6=1 0 1 1
S7=1 1 1 1
AO0~A2 option table
Note: priority S7>......>S0
* For example:
—] AIN HT6221/HT6222
C1 Cc2 C3 C4 C5 C6 Cc7 C8
S8 } S9 S10 } S11 812 S13 S14 S15
( ( ( ( ( [ [ [ 80~87 are closed
o o o o o o Q ( must be only one
}so §s1 }32 }ss §34 gss §86 \?37
(;witch ope;: 0, swit(; close: 1') i N N
AO-A2,A3-A7: 1 0 1]1 1 0 0 1]
external switch $8~5813: [1 0 1 0 0 1|0 0 i expletive bits
on-chipROM2: |0 0 0 0 0 0 0 O]
e —— bit7
S$8~513 OR ROM2
o100 01 0 0}
;complement _
A0 B A2 A3 R As R A7 4 1: noninversion)
A8-A15: [T 11 0 0 0 0] - inversion
® Values of the data codes (D0O~D7) Table 3: Double-key data code table
The HT6221/HT6222 contain 32 and 64 active Data Codes Data Code
keys, respectively. Each key corresponds to a KEY D0-D6 D7
data code. For tape deck recording, the
HT6221/HT6222 provide three double-key K21+K22 1010110 0/1
functions. The double-key, single-key, and K214K23 0110110 o/1
double-key operation rules are shown in Table -
3, Table 4, Timing 4, Timing 5 and Timing 6: K21+K24 1110110 0/1

Note: D7 is defined by an external switch
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Table 4: K1~K64 single-key data code table

KEY Dalt)::.) ?Sges Dat:la.) (730de KEY Dalt)::.) ?Sges Dat:la.) (730de
K1 0000 000 0/1 K34 1000 001 0/1
K2 1000 000 0/1 K35 0100 001 0/1
K3 0100 000 0/1 K36 1100 001 0/1
K4 1100 000 0/1 K37 0010 001 0/1
K5 0010 000 0/1 K38 1010 001 0/1
Keé 1010 000 0/1 K39 0110 001 0/1
K7 0110 000 0/1 K40 1110 001 0/1
K8 1110 000 0/1 K41 0001 001 0/1
K9 0001 000 0/1 K42 1001 001 0/1
K10 1001 000 0/1 K43 0101 001 0/1
Ki1 0101 000 0/1 K44 1101 001 0/1
K12 1101 000 0/1 K45 0011 001 0/1
K13 0011 000 0/1 K46 1011 001 0/1
K14 1011 000 0/1 K47 0111 o001 0/1
K15 0111 000 0/1 K48 1111 001 0/1
K16 1111 000 0/1 K49 0000 101 0/1
K17 0000 100 0/1 K50 1000 101 0/1
K18 1000 100 0/1 K51 0100 101 0/1
K19 0100 100 0/1 K52 1100 101 0/1
K20 1100 100 0/1 K53 0010 101 0/1
K21 0010 100 0/1 K54 1010 101 0/1
K22 1010 100 0/1 K55 0110 101 0/1
K23 0110 100 0/1 K56 1110 101 0/1
K24 1110 100 0/1 K57 0001 101 0/1
K25 0001 100 0/1 K58 1001 101 0/1
K26 1001 100 0/1 K59 0101 101 0/1
K27 0101 100 0/1 K60 1101 101 0/1
K28 1101 100 0/1 K61 0011 101 0/1
K29 0011 100 0/1 K62 1011101 0/1
K30 1011 100 0/1 K63 0111 101 0/1
K31 0111 100 0/1 K64 1111 101 0/1
K32 1111 100 01 Note: D7 is defined by an external switch
K33 0000 001 0/1 D7=0 : connect to VDD

D7=1: connect to VSS
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HT6221/HT6222

K21 input Ko |
Km input I - |
[ —— 36ms< t <126ms ——Pi& 36ms |
¢ 36ms Pj¢——— 108ms (min.) ——
DouT 4' K21 code transmission
()
K21 input K21 |
Km input —| Km |
[« P|0<t<36ms
DOUT No transmission
(b)
K21 input —| Ko |
H‘ 'P| O< t <36ms
Km input —| Km |
DOUT No transmission
(©)
K21 input K21

Km input —| Km

T

j¢—— 36ms< t <126ms ——Pl€ 36msP
| 36ms pje——— 108ms (min.) ——p

DOUT 4' Km code transmission

(d)

Timing 4. Invalid double-key input

10
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Kn input —| Kn |—

|& 36ms Ple t >108ms »|

DOUT 4' Kn code transmission I—

(a

. |
Kn input —| Kn [
le——— t<108ms ———p

[ 36ms Pl¢————  108ms ————— |

DOUT — Kn code transmission I

(b)
Note: Kn can be one of K1~K64

Timing 5. Valid single-key input

K21 |—
Km input I Km |—

|« 36ms ]
€ 36ms Ple——— t>126ms ———Ppr4—— 108ms (min.) ——»|

i K21+Km code
DOUT ——————— K21 code transmission <21+Km cod —

Note: Km can be one of K22~K24

K21 input

Timing 6. Valid double-key input

DOUT and LED

After the transmission codes are sent, the DOUT pin generates transmission codes with a carrier,
and the LED goes low to drive a transmission indicator.

11 15th June "98



HOLTEK i ’

HT6221/HT6222

Application Circuits

Application circuit 1

K2

4.4»

(o)

@

@

K9 | K131 K17 | K21
* / . P $/ >
K6 | K10] K14 ]| K18 | K22 ] K26
ODDDE D
OODDDEOE
——L—L—>—>—

®

@

@

K30

®

VDD
?1.8V~3.5V
47uF16Y Infrared
3300 §
472
100pF 100pF
LED\ 1kex
|:| 455kHz X 8050
ceramic resonator
9 8 1 6 5
X1 X2 LED VDD DOUT
) S HT6221 10
771;0 — 20 DIP/SOP vss ]
Cl C2 €3 C4 C5 C6 C7 C8 RI R2 R3 R4 AIN
19 |18 |17 |16 [15 |14 |13 12 [1 |2 [3 |4 |20
200kc-8
— MAN—oo—+¢
——AAN oo
+——MWA——0 o
——AAN o o
ID—’VV\,—O\C
——AAN oo
+—A\—-o0 o
AMN——0 o

Note: Typical infrared diode: EL-1L2 (KODENSHI CORP)

12

15th June "98



HOLTEK HT6221/HT6222

Application circuit 2

VDD
? 1.8V~3.5V
+
47uF/16V Infrared
3300
100pF 100pF Are
1k
455kHz
D ceramic resonator § 8050
11 10 13 8 7
X1 X2 LED VDD DOUT

| G ) HT6222 12
o o7 — 24 SDIP/SOP VST,

Ct C2 C3 C4 C5 C6 C7 C8 R1 R2 R3 R4 R5 R6 R7 R8 AIN
21 |20 |19 |18 [17 |16 |15 |14 |23 |24 |1 2 3 4 5 6 22

200k-8
0—/\N\,—o\o—0

K1 ] K5 ] K9 |K13| K17 ] K21 ]| K25 | K29
———<—<—<—=>
K2 | K6 |K10] K14 | K18 ] K22 | K26 | K30
(0 30 0 2 D
DODDHDEDD
>—<>—<
K4 | K8 |K12] K16 | K20 | K24 | K28 | K32
DODOHDDEE
D00 EEE
——<—=
DD
H—>—<—<
DODHEDBE
—p—>——=
DODREDHE

O
&
&
&

>
<
S
<>

P
P
P
P

S
$
>

>
‘
S

S
<>

1N4148x8

EEEE

Note: Typical infrared diode: EL-1L2 (KODENSHI CORP)
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Customer ROM Code Approved Table

Used HT6221/HT6222 algorithm rule

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

ROM1

ROM 2

1. The above table is the warrant for MASK ROM process
2. bit = “0” or “1”

The Above Table Is Confirmed By: (Customer) Prepared By: (HOLTEK)

(Name, Date and Company Seal) (Name and Date)
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Customer ROM Code Approved Table

Used HT6221-002/HT6222-002 algorithm rule

bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bitl | bit0
ROM 2
0 _ _ _
ROM 3 1 — — —
2 _ _ _
3 _ _ _

1. The above table is the warrant for MASK ROM process
2. bit = “0” or “1”

The Above Table Is Confirmed By: (Customer) Prepared By: (HOLTEK)

(Name, Date and Company Seal) (Name and Date)
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