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LIQUID CRYSTAL DISPLAY WATCli-I 

BACKGROUND OF THE INVENTION 

This invention relates generally to a digital watch and 
more particularly to a watch having a liquid crystal dis 
play. 
Most digital electronic watches are powered by a 

power supply without use of a booster circuit. Thus the 
power supply is drained of power more rapidly than if 
a booster circuit was used. 

SUMMARY OF THE INVENTION 

It is a principal object of the present invention to pro 
vide a compact liquid crystal display watch making use 
of a liquid crystal display driven by a voltage produced 
by boosting the power supply voltage by using a booster 
comprising an astable blocking oscillator. 
The electronic timepiece circuit according to the in 

vention comprises an oscillator having a given or stan 
dard frequency output. The frequency is divided by a 
divider. The output of the divider is counted by a 60 
abic or divide-by~60 counter which counts modulo 60 
in series with a l2-abic or divide-by-l2 counter which 
counts modulo l2 . A first driver circuit is connected 
to receive the output of the second-mentioned counter 
and a second driver receives the output of the first 
mentioned counter. A liquid crystal display displays the 
outputs of the first driver as a digital output representa 
tive of time in hours and displays the output of the sec 
ond driver as a digital representation of- time in min 
utes. A battery energizes the oscillator and the fre 
quency divider. A voltage booster is connected to the 
battery for boosting the output of the battery and ap 
plying it to both of the counters and both drivers. This 
booster is an astable blocking oscillator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the timepiece cir 
cuitry in accordance with the invention will appear 
from the following description of an example of the in 
vention, and the novel features will be particularly 
pointed out in the appended claims and drawings in 
which: 
FIG. I is a block diagram of an embodiment ofa liq 

uid crystal display watch according to the present in 
vention; 
FIG. 2 is a circuit diagram of a voltage booster circuit 

configured as an astable blocking oscillator used in the 
circuit illustrated in FIG. I; and 
FIGS. 3(a) and 3(b) are schematic illustrations of a 

pot-type core construction used in the voltage booster 
circuit according to the invention. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

In FIG. 1 a block diagram of an embodiment of a liq 
uid crystal display watch circuit according to the inven 
tion as illustrated. The circuitry comprises a quartz os 
cillator Ill generating a standard time signal or fre 
quency corresponding to a standard time signal. A di 
vider 12 receives the output of the oscillator and di 
vides the output frequency thereof. The output of the 
divider is received by a dividc-by-oO counter 13 which 
counts modulo 60 in series with a di\'idc~by- l 2 counter 
14 which counts modulo 12. The divide~by~60 counter 
counts minute pulses from the divider 12 and the di 
vide-by~l2 counter 14 counts carry pulses from the di 
vidc-by-6O counter. The counters are connected re 
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2 
spectively to drivers 15 and 16 for respectively driving 
a liquid crystal display watch panel 17. 
The driver 16 will effect the display of the digital rep 

resentation of the hours and the other driver 15 of the 
digital output of the panel corresponding to the min 
utes of a time display on the panel 17. The display 
panel is provided with liquid crystals as time display el 
cments. 
The battery or power source 18 is connected to apply 

a l.3 voltage to the crystal oscillator Ill and to the di 
vider 12. The output of the battery is boosted by a 
booster 19 which raises the voltage to 7 volts and ap 
plies them to both counters and drivers as illustrated in 
the circuit. 
The booster circuit 19 is an astable blocking oscilla 

tor illustrated in FIG. 2 and comprises three parallel 
coils L1, L2 and L3. An RC circuit comprising a resistor 
R in parallel with a capacitor C1 is connected to a ?rst 
coil L1 of the coils and in series with the base of a tran 
sistor Q having its collector connected to the coil L2 
and its emitter connected to the negative side of the 
battery and to the third coil L3. An anode of a diode D 
is connected to the positive terminal of the battery 
through a capacitor C2. 

It is assumed that a base current flows because the 
base potential of the transistor Q is kept high and hence 
a collector current flows with terminals 1 and 2 of the 
coil L2 being positive and negative respectively. On the 
other hand negative and positive voltages are induced 
at terminals 3 and 4 of the coil L1 respectively thereby 
increasing the base current of the transistor with the re 
sult that there is an increase of the collector current. 
The transistor Q is cut off as soon as the capacitor C1 

is charged so that the polarity of the coil L2 reverses. 
That is negative and positive voltages are respectively 
induced at the terminals 1 and 2 thereof and at the 
same time also at terminals 5 and 6 of the coil L3. Thus 
a voltage summing the voltage of the battery 18 of the 
voltage generator across the coil L3 appears across the 
capacitor C2. The battery voltage of 1.35 volts is ac 
cordingly boosted to 7 volts. 
A manner of constructing the coils is illustrated in 

FIGS. 3(a), 3(b) in which a pot-type core 31 has the 
coils wound thereon in parallel and made of copper 
wire. The coil windings are such that the terminals 3, 
4 are taken from the coil L, and terminals 1, 2 from the 
coil L2 and the terminals 5, 6 from the coil L1. 
A high efficiency in boosting the voltage is obtained 

in the liquid crystal display watch according to the 
present invention because the voltage of the battery 18 
is added to the voltage generated at both the terminals 
of the coil L3. 
What I claim and desire to secure by Letters Patent 

is: 

ll. An electronic timepiece circuit comprising, an os 
cillator having a given frequency output, a frequency 
divider dividing the output of said oscillator, a divide 
by-60 counter which counts modulo 6O counting out 
put pulses of said frequency divider corresponding to 
minutes, a divide~by-l 2 counter which counts modulo 
12 in series with the first-mentioned counter counting 
pulses corresponding to hours, a first driver connected 
to receive the output of the second-mentioned counter, 
a second driver connected to receive the output of the 
?rst-mentioned counter, a display panel displaying the 
output of said first driver as a digital output representa 
tion of time in hours, and displaying the output of the 
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second driver as a digital output representation of time 
in minutes, a battery energizing said oscillator and said 
frequency divider, and a voltage booster comprising an 
astable blocking oscillator connected to said battery for 
boosting the output of said battery and applying it to 
both of said counters and both of said drivers. 

2. An electronic timepiece circuit according to claim 
1, in which said astable blocking oscillator comprises a 
rectifier element rectifying the output thereof‘. 

3. An electronic timepiece circuit according to claim 
2, in which said astable blocking oscillator comprises 
said battery, three coils in parallel across said battery, 

ll 

20 

35 

45 

50 

60 

65 

4 
and RC current in series with one of said coils, a tran 
sistor in series with said RC circuit across said battery, 
means connecting said one coil to the base of said tran 
sistor. a second of said coils connected to the collector 
of said transistor, means connecting the emitter of said 
transistor to a negative side of said battery and to the 
third coil. 

4. An electronic timepiece circuit according to claim 
3, in which said recti?er element comprises a diode 
having an anode connected to a terminal of said third 
coil. 

* * * * * 


