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Features

® Operating voltage: 1.8 ~3.5V Applications

® DOUT with 38kHz carrier for IR medium ® Television and video cassette recorder controllers
® | ow standby current ® Burglar alarm systems

® Minimum transmission word: one word ® Smoke and fire alarm systems

® 455kHz ceramic resonator or crystal ® Garage door controllers

® 16-bit address codes ® Car door controllers

® 8-bit data codes ® Car alarm systems

® PPM code method ® Security systems

® Three double-active keys ® Other remote control systems

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

® | ow power and high nose immunity
CMOS technology

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-bits data codes. Each address/data input can be set to one of the two logic states, 0 and 1.

The HT6221/HT6222 contain 32 keys (K1~K32) and 64 keys (K1 ~ K64), respectively. When one of the keys is triggered, the

programmed address/data is transmitted together with the header bits via an IR (38kHz carrier) transmission medium.
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Pin Assignment

R1 1 o 20 [JAIN R3] 1 e 24 Rr2
rReO2 19 ¢ R4 2 23 H Rr1
rR22 18 [c2 rR5 O3 22 AN
R4 a2 17 3 C3 R6 4 21 [t
DouTOs 18 ¢4 rR7O5 20 c2
vDD O s 15 [1¢5 rR8[6 19 1 cs3
D77 14 ¢ pouTtO7 18 [ c4
X208 12 [¢7 vDD [ 8 17 1 cs
X1 o9 12 [cs D79 16 Hcs
vss 10 11 [LED Xz [J10 15 A ¢y
X111 14 cs
HT6221 ves 12 13 dLeD
-20 DIP/SOP
HT6222
-24 DIP/SOP

Pad Assignment

R5
R6 |
rR7L c4

Ra8}
C5

Dout

o
VDD |

D7 | _
X2 X1 Vss LMP c8  C7

Chip size:1160 x 1220(um)?
*The IC substrate should be connected to VDD in the PCB layout artwork.
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Pin Description

HT6222

Pin No. Pin Name 1/0 Internal Description
Connection

1~6 R3~R8 | CMOS IN Row control for keyboard matrix, active high
Pull-Low

Dour (0] CMOS OUT Serial data output pin, with a 38kHz carrier
VDD - - Positive power supply, 1.8V ~ 3.5V for normal
operation

9 D7 | CMOS IN Most significant data bit (D7) code setting

10 X2 (0] OSCILLATOR 455kHz resonator oscillator output

11 X1 | OSCILLATOR 455kHz resonator oscillator input

12 VSS - - Negative power supply

13 LED (0] CMOS OUT Transmission enable indicator output

14~21 C8~C1 I/0 CMOS IN/OUT Column control for keyboard matrix
Pull-low

22 AIN | CMOS IN Low byte address codes (8 bits) scan input
Pull-high
Pull-Low

23~24 R1~R2 | CMOS IN Row control for keyboard matrix, active high
Pull-Low

Approximate internal connection circuits

CMOS INJOUT CMOS INFOUT CMOS IN CMOS IN CMOS OUT
Rull-ew Pull-low
Voo

OSCILLATOR

X1 [ | X2
\O—
10ME A

—— EN

A
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Absolute Maximum Ratings

Supply Voltage............cccceeeeene. -0.3V to 6V
Input Voltage........ Vss-0.3V to Vpp+0.3V
Storage Temperature........... -50 to 125

Operating Temperature....... 20 to75

Note: These are stress ratings only. Stresses exceeding the range specified under “Absolute Maximum 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
Symbol Parameter Test Conditions Min. Typ. Max. Unit
VDD Conditions
Vpp Operating Voltage - - 1.8 3 3.5 \';
Ists Standby Current 3V Oscillator stops - 0.1 1.0 MA
Iob Operating Current 3V fosc=455kHz - 200 400 MA
No load
loH1 Output Source Current for DOUT 3V Vo=2.7V -2.0 -4.0 - mA
loLt Output Sink Current for DOUT 3V Vo=0.3V 50 100 - MA
loHz Output Source Current for LED 3V Vo=2.7V -10 -60 - MA
loL2 Output Sink Current for LED 3V Vo=0.3V 1.2 2.0 - mA
lons Output Source Current for C1~C8 3V Vo=2.7V -0.6 -2.0 - mA
loLs Output Sink Current for C1~C8 3V Vo=0.3V 10 30 - MA
Vi1 Input High Voltage for R1~R8 3V - 1.9 - 30 V
VL1 Input Low Voltage for R1~R8 3V - 0 - 0.8 \%
Vip2 Input Low Voltage for C1~C8 3V - 1.1 - 3.0 V
V2 Input Low Voltage for C1~C8 3V - 0 - 0.6 \
ViH3 Input High Voltage for AIN 3V - 1.25 - 3.0 V
Vi Input Low Voltage for AIN 3V - 0 - 0.6 V
Rpw1 Input Pull-high Resistance for AIN 3V Vin=0V 100 200 400 KQ
RpL1 Input Pull-low Resistance for AIN 3V Vin=3V 70 150 250 KQ
Rpi2 Input Pull-low Resistance for R1~R8 3V ViN=3V 120 200 320 KQ
RpL3 Input Pull-Low Resistance for C1~C8 3V Vin=3V 300 500 1500 KQ
fosc System Frequency - 455kHz ceramic - 455 - kHz
resonator

Functional Description

Keyboard scan

The HT6221/HT6222 remain in the halt mode during the ® The HT6222 keyboard form
standby state (at this time, the oscillator stops, and the
standby current <1pA). The HT6221 consists of 32 active
keys, and the HT6222 has 64 active keys. The keyboard ...

forms of the HT6221/HT6222 are shown below. K
® The HT6221 keyboard form ..
..
o or {61

C1 cz ©3 Cc4 Cs ce C7 c8
DO

@@mm@mm@

C1 cz ©3 4 cs Cs C7F Cs8

K1z [ K17 | K21 K29

(i o

(5 Yo Y o P o

2 CHCD D CICDED
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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.

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 HT6222 are facilitated 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.

Transmission codes

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~K54) Key Enables |—
-D{ 36ms min. |1-
X2 Fosc=455kHz |// A
e 45ms 0.56ms Ml 0.56ms »l¢
28kHz,
bouT |||||||| LI T 1< 5oy camer I |
¢ » PlA5Sms-BImsie < > | 25ms < » | 25ms
®ms  (AQ~A15+DO~D7+D0-D7 ) | ¥Ms g
f— 108ms B 108ms

Output format for the DOUT

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

g o ] S i | A

8.77ms *i e ;
»{26 3msie

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 ””” ” ||: 38kHz carrier

0.56ms ] |4 !

» & cata period (1.12ms)
"One" | ||| ”mmd—_SSkHz carrier
-» j#- data period (2.24ms)

Logic states
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Setting the address codes (A0 ~ A15)

The algorithm rule of the address codes (A0 ~ A15) can be selected by mask option.

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 current value of ROM1 and ROM2 are both “00H”. The AO~A7 are set by logical OR
between the external switch S0~S7 and the ROM1. The A8~A15 equal some bits inverted to A0 ~ A7, the inversion are decided
by Logical OR between the external switch S8~S15 and the ROM2.

For example:

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

—] AN HT6221/HT6222
c1 c2 c3 c4 cs cs c7 c8

% % % % % 200k0=8
58 & 59 510 } 511 \ 512 513 514 3 515
] ] ] ] ] ] ] ]

L LEERRE

{Switch Open: 0, Switch Close: 1)

External Switch S0~815: (1 0 0 ¢ 1 1 0 0]1 0 1 0 0 1 0 0]

On-chipROM1,ROM2: [0 0 0 0 0 0 0 0[]0 0 0 0 0 0 O O]
bit0 bit7 bit0 bit7

S0~57 OR ROM1
AO~A7: (1 0 0 0 1 1 0 0]

58~515 OR ROM2

A8'~A15" [1 010010 0fn
ADAT A2 A3 AAA5 A A7 = ;
AB~A15: (1 1 0 0 1 1 1| Complement
1: I'IOFIIFIVEI'SIOFI)
0: inversion

Values of the data codes (D0~D7)

The HT6221/HT6222 contain 32 and 64 active keys, respectively. Each key corresponds to a data code. For tape deck recording,
the HT6221/HT6222 provide three double-key functions. The double-key, single-key, and double-key operation rules are shown in
Table3, Table 4, Timing 4, Timing 5 and Timing 6.

Table 3: Double-key data code table

KEY Data Codes DO~D6 Data Code D7
K21+K22 1010110 0/1
K21+K23 0110110 0/1
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 Data Codes DO ~D6 Data Code D7 KEY Data Codes D0~D6 Data Code D7
K1 0000 000 0/1 K33 0000 001 0/1
K2 1000 000 0/1 K34 1000 001 0/1
K3 0100 000 0/1 K35 0100 001 0/1
K4 1100 000 0/1 K36 1100 001 0/1
K5 0010 000 0/1 K37 0010 001 0/1
K6 1010 000 0/1 K38 1010 001 0/1
K7 0110 000 0/1 K39 0110 001 0/1
K8 1110 000 0/1 K40 1110 001 0/1
K9 0001 000 0/1 K41 0001 001 0/1
K10 1001 000 0/1 K42 1001 001 0/1
K11 0101 000 0/1 K43 0101 001 0/1
K12 1101 000 0/1 K44 1101 001 0/1
K13 0011 000 0/1 K45 0011 001 0/1
K14 1001 000 0/1 K46 1011 001 0/1
K15 0111 000 0/1 K47 0111 001 0/1
K16 1111 000 0/1 K48 1111 001 0/1
K17 0000 100 0/1 K49 0000 101 0/1
K18 1000 100 0/1 K50 1000 101 0/1
K19 0100 100 0/1 K51 0100 101 0/1
K20 1100 100 0/1 K52 1100 101 0/1
K21 0010 100 0/1 K53 0010 101 0/1
K22 1010 100 0/1 K54 1010 101 0/1
K23 0110 100 0/1 K55 0110 101 0/1
K24 1110 100 0/1 K56 1110 101 0/1
K25 0001 100 0/1 K57 0001 101 0/1
K26 1001 100 0/1 K58 1001 101 0/1
K27 0101 100 0/1 K59 0101 101 0/1
K28 1101 100 0/1 K60 1101 101 0/1
K29 0011 100 0/1 K61 0011 101 0/1
K30 1011 100 0/1 K62 1011 101 0/1
K31 0111 100 0/1 K63 0111 101 0/1
K32 1111 100 0/1 K64 1111 101 0/1

Note: D7 is defined by an external switch
D7=0: connect to VDD
D7=1: connect to VSS
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K21 Input —— K21 —

Km Input Km —

l——— 36ms< t <126ms ——p-36ms
- 36ms ——— 108ms (min.) ———M

DOUT —— K21 code transmission
(a)
K21 Input —— K21 —
Km Input 7 Km —

e Po<t<36ms
No transmission

DOUT
(b}
K21 Input ——— K21 L
M P 0<t<36ms
Km Input Km T
DOUT No transmissicn
©
K21 Input K21 —
Km Input Km —
l¢——— 36ms< t <126ms —bk— 36ms —b{
4 36ms le—— 108ms (min.) ——»|
DOUT ——— Km code transmission

(d)
Invalid double-key input
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Kn Input Kn —
[ 236ms »le t >108ms B
DOUT —— Kn code fransmission —
(@)
Kn Input Kn
— { <108ms ————p|
[ 36ms Me 108ms >
pDouUT —mm Kn code fransmission
(b)
Note: Kn can be one of K1~K64
Valid single-key input
K21 Input K21 ——
Km Input Km —
j¢ 36ms W
¢ 36ms Pl4—— {>126ms b1 108ms (min.) ——M
DouUT ——8m K21 code fransmission %rza:ntsﬁ?sgi?%e —

Note: Km can be one of K22~K24

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.
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Application Circuits
Application Circuit 1

—
0 () 3 50 30 0 5 &

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

Voo
?1.8V~3.5V
+
ATUFIBY Infrared
330Q
470
100pF 100pF
1k
|:| 455kHz LED§ 8050
ceramic resonator
g 8 11 6 5
X1 X2 LED VDD DOUT
—-o0
7
%o b7 HT6221 VSS%T
:;; C1 C2 C3 C4 C5h CB C7 C8B R1 R2 R3 R4 AIN
19 |18 |17 [16 |15 |14 [13 [12 |1 2 3 4 20
518
— AMAN—OTo—¢
—WA—=o™o
—MW\—0To
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—W——o o
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Application Circuit 2

Voo
(? 1.8¥~3.5V
t Infrared
A7pFIBY
3300
100pF 100pF 4Ta
|:| 455kHz § Hy 8050
ceramic resonator
11 10 13 8 7
X1 X2 LED VDD DOUT

[
1 I HT6222 vss [12

;;; Gl C2 C3 C4 Cb CB Cf CB R1 RZ R3 R4 RH RB RY R8 AN
21 |20 |19 (18 |17 |16 (15 |14 (23 |24 |1 2 3 4 5 6] 22

u—/\N\,—o\o—u

ODDRDEEE
00 RDDODE@E
DDEDODEE
@@@@@@@w

SeeRDDDE

1N4148x8

D S

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

www.artschip.com 1



