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DL 7935

Multi-Purpose Encoders

General Description:

The DL7935 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. The DL7935 contain 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.

Applications
Television and video cassette recorder controllers

Fe

0000000000 00000000

Burglar alarm systems

Smoke and fire alarm systems
Garage door controllers

Car door controllers

Car alarm systems

Security systems

Other remote control systems

ures

Operating voltage: 1.6~3.6V

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

PPM code method

Three double-active keys

Maximum active keys

— DL7935: 64 keys

Low power and high noise immunity CMOS technology

DL7935: 24-pin SOP package
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Multi-Purpose Encoders

Pin Assignment:
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Pin Description:
DL 7935 Pin Name | NO. DESCRIPTION
PIN No.
1 R3 I Row control for keyboard matrix (active high)
2 R4 I Row control for keyboard matrix (active high)
3 R5 | | Row control for keyboard matrix (active high)
4 R6 | | Row control for keyboard matrix (active high)
5 R7 I Row control for keyboard matrix (active high)
6 R8 I Row control for keyboard matrix (active high)
7 DOUT O | Serial data output with 38 KHZ carrier
8 VDD P | Positive power supply
9 D7 I Data code D7 setting
10 X2 O | 455 KHz resonator oscillator output
11 X1 | | 455 KHz resonator oscillator input
12 VSS P | Negative power supply
13 LED O | Indicator LED output
14 C8 I/0 | Column control for keyboard matrix
15 Cc7 I/0 | Column control for keyboard matrix
16 C6 I/0 | Column control for keyboard matrix
17 C5 I/0 | Column control for keyboard matrix
18 C4 I/0 | Column control for keyboard matrix
19 C3 I/0 | Column control for keyboard matrix
20 C2 I/0 | Column control for keyboard matrix
21 C1 I/0 | Column control for keyboard matrix
22 AIN I Low byte of custom codes (8 bits) scan input
23 R1 I Row control for keyboard matrix (active high)
24 R2 I Row control for keyboard matrix (active high)
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DL7935 Multi-Purpose Encoders
Electronic characteristics:
ITEM SYMBOL CONDITION MIN. | TYPE | MAX. | UNIT

Supply voltage VDD 1.6 3.0 3.6 \
Stand-by currant (Oscillator OFF) ISB VDD=3.0V - - 5.0 UA
Operating current (Oscillator ON) IOP VDD=3.0V No lead - 60 100 UA
Driving current (DOUT) IOH1 | VDD=3.0V VO=1.5V - 250 - UA
Sinking current (DOUT) IOL1 | VDD=3.0V VO=0.3V - 800 - UA
Driving current (LED) IOH2 | VDD=3.0V VO=2.7V - -70 - UA
Sink current (LED) IOL2 | VDD=3.0V V0O=0.3V - 3.8 - mA
Driving current (C1/C8) IOH3 | VDD=3.0V VO=2.7V -1.0 -2.0 - mA
Sinking current (C1/C8) IOL3 | VDD=3.0V VO=0.3V 20 25 - UA
Input HIGH voltage(R1-R8) VIH1 VDD=3.0V 1.9 - 3.0 \
Input LOW voltage (R1-R8) VIL1 VDD=3.0V 0 - 0.8 \
Input HIGH voltage(C1-C8) VIH2 VDD=3.0V 1.0 - 3.0 \
Input LOW voltage (C1-C8) VIL2 VDD=3.0V 0 - 0.5 \
Input HIGH voltage (AIN) VIH3 VDD=3.0V 1.25 - 3.0 \
Input LOW voltage (AIN) VIL3 VDD=3.0V 0 - 0.5 \
Pull LOW resistor (AIN) RPL1 - - 240K - Q
Pull HIGH resistor (AIN) RPH - - 290K - Q
Pull LOW resistor (R1-R8) RPL2 - - 300K - Q
Pull LOW resistor (C1-C8) RPL3 - - 900K - Q
System frequence (X2) Fosc Resonator 455 KHz - 455 - KHz

Absolute maximum ratings:
Supply Voltage «=+reseveeseeees Vss 0.3V to Vss +6V Storage Temperature «««s=seseeereeeeceees -50°C to 125°C
Input Voltage «+-+-xseeereeeceesees Vss —0.3V to Vpp +0.3V Operating Temperatureg:«««-««+++==s=+2+ -20C to 75°C

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.
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DL7935 Multi-Purpose Encoders

Functional Description
Keyboard scan
The DL7935 remain in the halt mode during the standby state ( at this time, the oscillator stops, and the
standby current<1uA). The DL7935 has 64 active keys. The keyboard forms of the DL7935 are shown below.
€ The DL7935 keyboard form:

Cl Cc2 C3 C4 C5 C6 C7 C8

RT —{ K1 ( K5 )( K9 (K13 (K17 (K21 (K25 (K29 }——
R2 —{ K2 ) K6 ) K10 X K14 (K18 )( K22 (K26 ) K30 »——
R3 — k3 X K7 )( K11 ( K15 ( K19 X K23 ) K27 (K31 }——
Re —{ K4 (k8 (K12 )( K16 ( K20 ) K24 (K28 ) K32 }——
R5 ——{ K33 ( K37 )( K41 ) K45 (K49 Y K53 (K57 ) K61 }——
R6 —— K34 ( K38 ) K42 ( K46 { K50 ) K54 { K58 ) K62 )——
R7 ——{ K35 ( K39 ) K43 ) K47 ( k51 )( K55 ( K59 { K63 }——
R8 ——{ K36 ( K40 ( K44 ( K48 ( K52 )( K56 ( K60 { K64 }——

when one of the keys (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), and 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 DL7935 are facilitated with 36ms starting time.

The DL7935also 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 DL7935 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:

(ﬁy}gg@— key Enables -
X2 —>|36rm min |<—
Fosc 455 KHz W %
45ms —3|  |e— —>| |le—2.25ms —>| |e—2.25nms
DOUT He 38 KHz 3% duty carrter H
oms —| —>|8ms f —>f o5 k—
‘ —>| 45ms - 63ms e ‘ | 056 ‘ | }e0.56ms
| (A0-A15+D0-D7+D0-D7) | |
108ms Sle 108ms —————3)
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DL7935 Multi-Purpose Encoders

Output format for the DOUT

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

ST N N N S B p PP

Carrier 8.77us =
= 26.3us

38 KHz carrier form

The transmission codes employ the PPM ( Pulse Position Modulation ) method to represent their two logic
states by bit-0 (1.12 ms ) and bit-1 ( 2.24 ms ):

"zero"

0.56ms>| | |
- le- data period ( 1.12 ms) ; 38 KHz carrier

|lone||

| data period ( 2.24 ms) | T— 38 KHz carrier

Logic states

Setting the address codes (AQ-:-Al5)
The algorithm rule of the custom codes (A0~A15)can be selected by mask option.

In this case, the 16-bit on-chip MASK ROM (ROM1 and ROMZ2) are available, and the value of ROM1(8 bits)
and ROM2 (8 bit) 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 SO~S7 and the ROM1. The A8~A15 equal some bits
inverted to AO~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).
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DL7935 Multi-Purpose Encoders

200K 200K 200K 200K 200K 200K 200K 200K

8y | say [swoy [siyy [s12Yy [si3Y%  [s1a N [s15 Y

L4  I—
h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4
IN4148 IN4148 IN4148 IN4148 IN4148 IN4148 IN4148 IN4148
& (¢] O O O O O O
b S b b b b \] hY
6

0| st s2 | s3 s s5 | S s7 |

1:Switch close 0:Switch open

External switch S0-—-S15: = 1 0 0 ¢ 1 1 0 01 0 1 0 0 1 0 0]

OnchipRO]'u'[l,ROh‘[Z:a| I 0|0 O |
bit0 - bit? bit) --—----------- bitT

50—S7 QR ROMI
B0--4T:=|1 0 0 0 1 1 0 0 |

58--515 OR ROMZ
e [1 0 100 1 0 0 F

Compl ement

1: non—inversison
0: inversion

* Values of the data codes (D0~D7)
The DL7935 contain 64 active keys, respectively. Each key corresponds to a data code. For tape deck
recording, the DL7935 provide three double-key functions. The double-key, single-key, and double-key operation
rules are shown in Table 3, Table 4, Timing 4, Timing 5 and Timing 6.
Table 3: Double-key data code table

KEY Data Codes D0~D6 Data Code D7
K21+K22 1010110 0/1
K22+K23 0110110 0/1
K21+K24 1110110 0/1

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

KEY Data Codes D0~D6 Data Code D7 KEY Data Codes DO~D6 Data Code D7
K1 0000 000 0/1 K33 0000 001 0/1
K2 1000 000 0/1 K34 1000 001 0/1
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DL7935 Multi-Purpose Encoders
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 1011 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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DL 7935

Multi-Purpose Encoders

-
L

K21 input ~ — K21
Km input i Km |—
f 36ms < t<126ms - 36ms I
f- 36ms i< 108ms ( min ) -
DOUT 4' K21 code transmission i
(A)
K21 input —| K21
Km Input 4| Km
- o<t<36ms
No transmission
DOUT
(B)
K21 input —| K21
Km Input 4| Km
=i l‘_0<t<36ms
No transmission
DOUT
(c)
. |
K21 input | K21
Km input | Km |
ke 36ms<t<i26ms S 36ms  fe
f< 36ms i 108ms ( min ) -
DOUT 4' Km code transmission i
(D)
Invalid double-key input
Kn input _| Kn
- 36ms e t>108ms
bout 4' Kn code transmission
(A)
Kn input _| Kn

DOUT 4|

t<108 ms

|
S
>|

ke 36Ms e 108ms(min) —

Kn code transmission |

Note: Kn can be one of K1-K64

o

o

7 4t 10 7T

(B)

Valid single-key input

7N '~
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DL7935 Multi-Purpose Encoders

K21 Input  — K21
Km Input i Km I_

- 36ms
o 36MS sfe—— t>126ms e 108ms(min) ——

bout 4' K21 code transmission K21+ Km code transmission |_

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.
Application Circuits
Application Circuit 1

C8[(C7|Co|Ch|cA(C3|cz2(C1 EQU;EJ
R R AN A4 e
77777 7= o
IBEZEAEAR AN = N =
Y\ X\ XX\ Y\ 7YY R ———{F|R8  C3 [TT}—
Y7777 7w bt c4 [
N7/ 7 7 e e e
IARZEARZEAR e == WA ==
Y\ X\ 2\ X\ 77| Y| s = mmx 8 fro—————
e
-—/vv_o;z = _°_ZJ é;L
| DN 1T
+—~Ar~——o0-"0
4+« ~~r~—o0"0 M
:_W_O_W_O;E_. KT -
200K X 8 VYV YV YYVYY 4R
IN4148 X 8
YA LML S 8050
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DL7935 Multi-Purpose Encoders
%: Cl. C2[IHLZ¥E A 220P~300P; HL7(E Jy: 220P,
PAD AL
c2 C3 Cc4 Ch C6 Cc7
Cl
Cc8
AIN
LED
R1
VSS
R2
X1
R3 X2
R4 R5 R6 R7 R8 | |poUT VDD D7
IC W&
PAD A& %R
F5 ZHFR X Y P55 £ X Y
1 C2 29.00 971.00 13 VDD 911.00 29.00
2 C3 246.90 971.00 14 DOUT 683.40 29.00
3 C4 429.30 971.00 15 R8 553.40 29.00
4 C5 642.50 971.00 16 R7 423.40 29.00
5 C6 824.90 971.00 17 R6 293.40 29.00
6 C7 1041.00 971.00 18 R5 163.40 29.00
7 C8 1041.00 782.00 19 R4 29.00 29.00
8 LED 1041.00 554.60 20 R3 29.00 192.10
9 VSS 1041.00 424.60 21 R2 29.00 322.10
10 X1 1041.00 294.60 22 R1 29.00 452.10
11 X2 1041.00 164.60 23 AIN 29.00 636.00
12 D7 1041.00 29.00 24 Cl 29.00 766.00

510 10 |




