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Six Digits Multiplexed LCD Watch CMOS IC

With Alarm and Chronograph

C1936

GENERAL DESCRIPTION

C1936 is a 6 digits and 6 function watch CMOS LS circuit with an alarm and chronograph function. It
can directly drive 6 digits 1/2 duty multiplexed LCD and display Hours,Minutes, Seconds,Month,Date and
Day of the Week. The user's option enables 12 hour or 24 hour format. C1936 is typically used in wrist watch
and suitable for many other watch applications.

FUNCTION

6 digits and 6 function: Hour, Minute, Second,
Month, Date, Day-of-Week.

Alarm and Hourly chime(alarm time: 30 second)
Alarm function daily detect the setting time
(hours and minutes), and alarm buzzer
activated by intermitted 4 kHz signal
Chronograph (start, stop, lap, reset) with
confirmation chime

1/100 second resolution chronograph up to 40
minutes

FEATURES

Power supply voltage 3V

32768 Hz quartz crystal frequency
On-chip oscillator

On-chip voltage reducer

3 buttons operation

Alarm output drive external melody
Piezo direct drive

ABSOLUTE MAXIMUM RATINGS
( Ta=25 °C, VDD=0 V)

12/24 Hour format and Month-Date, Date-Month
display are selectable by switch

4 years autocalendar

Built-in 1/2 duty multiplexed LCD driver

Sound demonstration capability

Full display function for quick connection
checking in the assembling line

Auto-clear after power on

Direct interface to 1/2-duty multiplexed LCD with
6 digits and 11 flags(7 days flag, AM/PM flag,

chime and alarm flag)

Colon display

e Single chip CMOS construction

Low power dissipation

Parameter Symbol Limits
Supply voltage (1) Vss1 Vss1 -2.0Vto +0.2V
Supply voltage (2) Vss2 Vss2 -40Vto+0.2V
input voltage range Vin Vss2 -0.3 to VoD +0.3
Operating temperature range Topr -20 to +60°C
Storage temperature range Tstg -40 to +70°C

RCL reserves the right to make changes to these specifications at any time without notice,

and RCL does not assume any responsibility for use of any circuitry described
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DC ELECTRICAL CHARACTERISTICS
{Unless otherwise specified, Ta = 25°C, VoD = 0V, Vss1=-1.55V, Vss2=-3.0V, Fosc =32768Hz)

Characteristics Symbol Min. Typ. Max. | Unit Test Conditions
Operating voltage (1) Vssi -1.25 -1.55 -1.8 \'
Operating voltage (2) Vss2 2.4 -3.0 -3.5 \'/
Current consumption Isup - - 1.3 A | Time Mode and No load
Output current (1) loH1 - - -3.0 LA VOH1=-0.05V Vss2
(COM1, COM2) foL1 3.0 - - VoL1=-2.95V =-3.0V
Output current (2) loH2 - - -0.15 UA VoH2= -0.05V Vss2
(Segment) loL2 0.15 - VoL2= -2.95V =-3.0V
Output current (3) IoH3 - - -12 MA VOH3=-0.10V Vss1
(o1) loL3 12 - VoL3=-1.15V =-1.25V
Output current (4) IoH - - -70 LA VoH4=-1.50V Vss2
(Dcarry , MSI) loL 10 - Vou4= -1.50V =-3.0V
Input current (1) IiH1 0.08 - 2.00 HA ViH1= 0V Vssi
(S1,82, S3) it -0.10 - ViLl=-1.5V =-1.5V
* Input current (2) hH2 - - 60 UA ViH2= 0V Vss2
(T1, T2, T3, T4, AC INPUT) L2 - - - ViL2= -3.0V =-3.0V
Osc starting voltage VsTa 2.4 Vv
Alarm output current { ALO-) IAL -500 A | VoH=-1.50V Vss2=-3.0V
Alarm output current loHB -4.0 mA VOH=-1.50V Vss2
(BD,BD-) loLB 4.0 VoL= -1.50V =-3.0V
PIN DESCRIPTION
Function Name Number Description
Oscillator stage Xl, CG 2 Oscillator Input
X0 1 Oscillator Output
Switch and Test inputs S1 1 Switch 1
S2 1 Switch 2
S3 1 Switch 3
T1,T3, T4 3 Test Inputs
AC 1 All Clear
Weekly Melody Output ALO 1 Signal to Drive Melody
Dcarry 1 Signal to Advance the Day
Msli 1 Signal to Select Melody
Voltage Reducer Outputs(256HZ, Duty = 50%)
o1 1
o2 1
LCD Drive Outputs Segments (32 HZ) 26
COM1, COM2 2
Alarm Output BD, BD- 2
Power Supply VDD (0 V) 1
Vssi (-1.65 V) 1
Vss2 (-3.0 V) 1
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LCD FORMAT
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Pad 2F/2B 2E/2D 2G/2C 3F/3B 3E/3D 3G/3C 4F/4B 4E/4D 4G/4C
Name
COM1 2F 2E 2G 3F 3E 3G 4F 4E 4G
CcOom2 2B 2D 2C 3B 3D 3C 48 4D 4C
Pad 5F/5B 5E/5D 5G/5C 6E/6D AM/PM | Chime 1A/1E 1B/1C SUN/
Name 2A
COM1 5F 5E 5G 6E AM - 1A 1B SUN
CcOoM2 5B 5D 5C eD PM ™S 1E 1C 2A
Pad MON/ | TUE/3A | WED/4A | THU/5A | FRI/B6A SAT/ 6F/6B 6G/6C
Name

COL ALM

COMt MON TUE WED THU FRI SAT 6F 6G
COM2 COoL 3A 4A 5A 6A ALM 6B 6C
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LCD PANEL WAVEFORM
Multiplex drive with ternary voltage: VDD, VSS1, VSS2,
Frame frequency : 32Hz
VDD
CcOM1 Vssi
—_ Vss2
VDD
COM2 Vssi
— Vss2
~ COM1  COM2 VoD
0 0
VSss2
- VDD
1 0
SEG 'VSS82
VDD
1 1
Vss2
— VDD
0 1
N - Vvss2
ALARM OUTPUT WAVEFORM
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SETTING SEQENCE AND SWITCH OPERATION

1 Basic watch l Chronograph [ Alarm time setting [ Time setting |
| | = | |
+
(Note 1) TH S2 ess (Note 2) S2 130s
™ M.-..n 83 v*,"""m S3 |’M 1 ey --,.&\---U i
MA . - ‘\“é- 3 - _: -] MA 1/
11:3632 0:0000 - Q253K i 11:3A%
S2 S1 S2+1Min. S1 s2+1Min
4 ) S3 Select 12/24 H /D |
S1 D -—-vvvva & —ﬂ-’“\ - — | “ —-*-'.‘ ---U SS
: e A TE v
6:25 P\) S1 Alarm & Chime 8pP 23103
Alarm time ON/OFF s1 S1 S2+1H
83 Select 12/24 H f)
. SN | ) AN -] o
7 26 A 2{'64634¢
S1.82 ) S2 Select (Mo/Date) ’1' *t46’?’ N
Calendar or (Date/Mo) )
S2+1M S1 S2+1M
”
g:/l/l Full segment display s3 i g 0 : hd Ly :33
da:88a8 and Sound demo N2 N4
—,ISI\ 26 A 26 -,i A
S1 S2 +1D S1 S2+1D
Chronograph Operation 4 ) /)
Reset | g#=—T14 sal® B L4 B 53
S1 S2 S | 3 | -
0:0000 826 A 268 A
Start Stop S S2 +1DW S1 S2+1DW
%M S 1 ' :— ’w" 2 “ /- ) r) “ I- \ r)
] ' S3
2:3225 2 i
5:2010 8 19 A 19 8 A
s2f ¥ s2 A s2
@ Mo ===t | 51 [gie==ioky S1 S1
2:3225 2:3225
Lap Stop Lap
Notes:

1, In basic watch or chronograph mode, when S3 switch depressed continuously for 1 - 2 second, the mode

changes to alarm time setting.
2, In alarm time setting mode, after S1 or S2 switch is operated, the mode changes back to basic watch

mode.

3, Depressing S2 switch for time setting:

a. + 1 advance per pushing

b. When S2 switch depressed continuously for 1 - 2 second, the digit will be advanced + 8 per second.
(except second reset)

4, 3% mark is shown that the digits or marks are flashing at 2 Hz.
5, In chronograph and alarm setting modes, 7 -day flags show the following respectively :
chronograph mode (Su), alarm set mode (Mo), time set (Tu), lap (Thu), stop (Fr) and 1/100 sec (Sa).
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PAD DIAGRAM

COoM2 AM/PM 1A1E SUN/2A

[]

ULl LI

TUE/BA  THU/5A

SAT/ALM

L)L

6G/6C

[ ]

T T™MS 1B/1C MON/COL WED/4A FRI/6A 6F/6B COM1
[ sz s1[ ]
[ ]7s s2[ |
[ ]7a sa |
[ ea vssz[ |
[ x C1936 o1 ]
[xo Die Size = 102 mil X 90 mil g
Pad Size = 86 um x 86 um voo[_]
[ Jvop .
BD
D S3 ao[ ]
D S1 BD I:]
D AC DCARRYD
MS1 D
2F/2B 2G/2C 3E/3D 4F/4B 4G/4C 5E/5D ‘ 6E/6D
L OO0 oUonoo L vss
2E/2D 3F/3B 3G/3C 4E/4D 5F/5B 5G/5C

The co-ordinate of Low Left Corner for Each Pad

2F/2B(-1203.5, -1053.5)
2E/2D(- 994.5, -1053.5)
2G/2C(- 848.5, -1053.5)
3F/3B(- 702.5, -1053.5)
3E/3D(- 556.5, -1053.5)
3G/3C(- 410.5, -1053.5)
4F/4B(- 264.5, -1053.5)
4E/4D(- 118.5, -1053.5)
4G/4C( 27.5,-1053.5)

MS1 (1117.5, -846.5)
D CARRY (1117.5, -700.5)
BD  (1117.5,-554.5)
ALO (1117.5, -408.5)
BD (1117.5, -262.5)
VDD (1117.5, -116.5)
®@ (11175, 29.5)
® (11175, 175.5)
VSS2 (1117.5, 321.5)

5F/5B( 173.5,-1053.5) S3  (1117.5, 467.5)
5E/5D( 319.5,-10535) S2 (11175, 613.5)
5G/5C( 465.5,-1053.5) S1  (1117.5, 759.5)

6E/6D( 611.5, -1053.5)
VSS1( 840.6, -1053.5)

COM1(1117.5, 967.5)
T

6G/6C  (904.2, 967.5)
6F/6B  (758.2, 967.5)
SAT/ALM (612.2, 967.5)
FRI/GA  (466.2, 967.5)
THU/5A  (320.2, 967.5)
WED/4A (174.2, 967.5)
TUE/3A ( 28.2,967.5)
MON/COL(-117.8, 967.5)
SUN/2A  (-263.8, 967.5)
1B/1C  (-409.8, 967.5)

1A/AE  (-555.8, 967.5)
TMS  (-701.8, 967.5)
AM/PM  (-847.8, 967.5)

(-993.8, 967.5)

X0

COM2(-1203.5, 967.5)
S2  (-1203.5, 754.2)
T3 (-1203.5, 608.2)
T4  (-1203.5, 462.2)
CG (-1203.5, 316.2)
Xl (-1203.5, 170.2)
(-1203.5, 24.2)
VDD (-1203.5, -192.6)

S3  (-1203.5, -409.4)
S1  (-1203.5, -555.4)
AC (-1203.5,-701.4)
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APPLICATION CIRCUIT

i | |_||' LCD out:> ToLCD
CIN ' 20PF
A Y Xl
A Al 1
Xl 4w
XO (Co) s1—=0 ¢
SW
o1 S2—0
N C1936 ST oo
T2 J—
Ad—] D—E
BD
Piezo™
&b
ALD
f Vssi VDD Vss2

T CPT _|_+ Battery ‘J:‘

Note: Substrate should be connected to Vdd

A\E

DRIVING ELECTROMAGNETIC SPEAKER BY BIPOLAR TRANSISTOR

Tr
ALD
Buzzer ]
[—— VSS1 VDD Vss2
Cc2 L [ CP 4 L- Battery
4 1T T T

Tr: NPN transister
Buzzer : Electromagnetic speaker

Symbol DESCRIPTION Value Units
CIN Oscillator input trim capacitor 5-33
Co Oscillator output internal capacitor 20 (TYP.) pF
Ca Oscillator input internal capacitor 20(TYP.)

CaG connected to XlI by bonding

Cc1 Reducer capacitor 0.05 uF
c2 Reducer capacitor 0.05

Battery Single cell battery 3.0(TYP.) \"
X' tal fo= 32768 Hz Rs=30kQ Max. - -
SW 3P ST switch - -
Cp By pass capacitor

Piezo Piezo buzzer speaker fo= 4 KHz
PT Terminals for manual reset - -




