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pL9109 8/ s =7 1C

FUNCTIONS OF 3.5-DIGIT WATCH CIRCUIT FOR DUPLEXED LCD

The DL9109 is low threshold voltage, CMOS integrated circuit which provides all signals to drive a duplexed
3.5-digit liquid crystal display with colon.32768Hz frequency from a crystal controlled oscillator is divided to
provide second, minute, hour, date and month information. Phase controlled segment outputs and two-phase
controlled back plane outputs are provide for direct drive of the duplexed LCD. The DL9109 contains an
analog-digital oscillator frequency adjusting circuit. The frequency of the oscillator is divided to provide a 512Hz
output pulse used as signal for the voltage doubler.

FUNCTIONS

5 functions: month. Date. Hour. Minute and second.
Selective alternation of time-date display mode.
One-touch correction of time error within 30 seconds.
4-year calendar.

2-switch operating.

LCD test (D key and S key press simultaneously).

Animation icon.

FEATURES

Singe-chip CMOS construction;
Drives 3.5-digit duplexed LCD,;

Colon display;

32,768HZ crystal controlled operation;
Single 1.5V battery operation;
On-chip capacitive voltage doubler;
Debounce circuitry on switch inputs;

Protection against static discharge;

Built-in crystal oscillator network input and output capacitor.

Absolute maximum ratings (Ta=257C)

Characteristic Symbol Value Unit

Vaa 0.3~+2.0 v
Supply Voltage (Vbp-Vss) o

Supply Voltage (Vop-VEE
pply Voltags (Voo-Vie) Vi 0.3~+4.6 i

Operating Temperature Torr 0~+65 2
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ELECTRICAL CHARACTERISTICS
(Ta=25C, VDD=1.5V, VSS=0V; Unless otherwise specified)
Characteristic Symbol | Test Conditions Min Typ Max Unit
Operating voltage VoD 1.2 1.5 1.8 A%
Doubler Output voltage VEE -1.2 -1.5 -1.8 A%
Supply current Ipp Without load 3 5 nA
Input low voltage ViL VSS VSS+0.3
Input High voltage Vi Vbbp-0.3 Vbbp
Switch Activation Current Isw S=VpD or D= VDD 1.0 10 HA
Oscillator start Voltage Vosc Within 3 sec 1.25
Oscillator Stop Voltage Vosp 0.95 \%
Osc. Input/Output Capacitor | CI/CO 18/18 pF
Oscillator frequency Fosc CI=20pF, CO=20pF 32768 Hz
DC-DC Conversions Freq Vcon C=0.1uf 512 Hz
LCD Frequency Fp 427 Hz
LCD FORMAT
SEG COMI COM2 COM3 COMI COM2 COM3
D2BCIMI1 | D2 BCl M1 G3AD3M7 | G3 AD3 M7
E2F2M2 E2 F2 M2 C3B3M8 C3 B3 M8
G2A2M3 G2 A2 M3 E4F4 E4 F4
C2B2M4 C2 B2 M4 G4A4 G4 A4
D4COLMS | D4 COL M35 C4B4 C4 B4
E3F3M6 E3 F3 M6
A

B
G
'C
D
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PIN DESCRIPTION
Pad .. Pad . .
NO Symbol Description NO Symbol Description
1 VDD Battery positive 14 E4F4 Segment Output
2 Tl Test Pin 1 15 G4A4 Segment Output
3 COM1 Common 16 C4B4 Segment Output
4 COM2 Common 17 VEE Doubled voltage
5 COM3 Common 18 T2 Test Pin 2
6 D2BCIMI Segment Output 19 S S key input
7 E2F2M2 Segment Output 20 D D key input
8 G2A2M3 Segment Output 21 CAP2 Voltage Doubler
9 C2B2M4 Segment Output 22 CAPI Voltage Doubler
10 | D4COLM5 Segment Output 23 VSS Battery negative
11 E3F3M6 Segment Output 24 0OSCI Oscillator output (with internal capacitor)
12 G3AD3M7 Segment Output 25 0SCO Oscillator output (with internal capacitor)
13 C3B3M8 Segment Output
PAD DIAGRAM
1 25 24 23 22 21
2
20
A
3
19
4
5
> 18
6 X,Y(0,0)
ik 17
7 Chip size: 1120 1 m*1420 1 m
8
9 10 11 12 13 14 15 16
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SEGMENT
COMMON
@QIDEE[DELEL

0
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Typical Application Circuit

32768 o | |
nz === 0.1lu D
— 0 1
|
VDD 0SCo 0SCI VSsS CAP1 CAP2 D
1 25 24 23 22 21 20
T1 S g
19 [T 2
N coM1 T2
3 18
N com2 VEE ||
1 17 | I_O |
. lu
A COM3
5
N D2BCIMI
6
N E2F2M2
7
Ok C4B4
N G2AZM3
8 16
C2B2M4 DACOLME E3F3M6 GIADIMT C3RIMB E4F4 G4A4
10 11 12 13 14 15
9
J J J P, J J J

COM & SEG
Note:
1. The capacitor between the VDD and VEE is optional. The customer should determine to us and optimize
it according the application. (Typical value is 0.1uF)
2. Substrate is connected to VDD.

Page 5 of 5



