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§1. OUTLINE

This is a quartz crystal electronic watch for gentle-
men with the liquid crystal display, which has been
developed with a view to realizing a big reduction of
the cost. |t incorporates such multiple functions, in
spite of a very compact design, as the alarm function
of the glass-vibrating method plus the chime and
stopwatch functions. Thus this watch will surely
contribute much to develop the new field of the
market for the Citizen brands.

§2. FEATURES

1)

2)

3)

4)

The ligquid crystal watch for gentlemen developed to realize a big reduction of the cost.

The trimmer condenser is omitted since the time rate of this caliber is already adjusted enough
at the factory. Thus no adjustement is generally given to the time rate at the market.

Digital Frequency Control (DFC) :
The DFC method is adapted to this caliber, and thus the measurement unit time (MEASURE
TIME) must be set to ““10 sec.” or its integer-fold value for measurement of the time rate. This

is due to the fact that the frequency is corrected within the circuit every 10 seconds. And no
correct measurements is obtained with the unit time *’2 sec.”

The power cell life of over b years

The non-stop operation of over 5 years is attained for the digital watch thanks to the low power

consumption of both the circuit and the liquid crystal (LC) display panel as well as application
of the lithium cell. :
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§3. SPECIFICATIONS

Caliber No. 9420A-00
Module _ Ou.ter dia. 28.0 mm¢
Thickness 5.65 mm (Power cell part 6.05 mm)
Frequency 32,768 Hz
Accuracy +15 sec./month at normal temperatures

e FE twist nematic liquid crystal
e2-division multiplex driving
eNormal time display »
— Hour, minute, second and AM/PM
eDisplay with button operation
— Month, date and day
eDisplay with switching operation
Digital display part — Alarm function
~ eDisplay with switching operation
— Chime function
o Display with swtiching operation
— Stopwatch function
a) Minute, second and 1/100 sec.
(0'00""00 ~ 19'59'99)
b) Hour, minute and second
(0:20'00"" ~ 11:59'659"')

Integrated circuit C/MOS-LSI

Effective temperature range +0°C ~ +60°C (32°F ~ 140°F)

elllumination lamp

_ o Fully automatic calendar (incl. leap years)
Additional functions e Alarm monitor

eFunction marks

Parts No. : 280—-201
Manufacturer No. : BR2320
Nominal voltage : 3V

Size : 23.0¢ x 2.0 mm
Capacity : 100 mAH

Life time : b years or more

Power cell
(lithium cell)
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§4. HANDLING INSTRUCTIONS (The flashing areas are shown in the red color)

1) Push-buttons. and functions

@button(Mode switching) /7

wor  CITIZEN  susiler (® button (Light)

MNUTE
HOUR

SECOND
MINUTE

SECOND

) (& button {Selection)

® button (Read/Set)

ALARM READ/SET
CHRONOGRAPH /100 “AP/RESET

12:38'28" AM (Alarm ON, Chime ON)

2)‘ Mode switching

Normal time display -

ll'|
3

ALARM
h,
ll' I

-Isro A |
® button

Calendar display

l' «
IR EREN

ALAILI CHIME I STOP.W

‘ \ being pushed
@ button \v
N

Alarm time display \

AM . I

G N g
Y J.‘

ALARM sg» CHIME wgp STOP.W
it I I I
ll'

Auto-return:

When the watch is left as it is in the mode of the alarm

l time display or the chime, the ‘‘auto-return” function
| operates in one or two minutes to secure the normal
time display.
@button l :
Chime display l
« D707 |
" Pt ———!

ALARM CHIME STOR.W
3]

‘ @ button

Stopwatch display

b"t'b"t = ¥ ' P
Nt Da 08 00t ~ at ©
ALARHICHIHE STOP.M

@ button '. After 19°59°99 ALARM I CHIME IS,TgP.I
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3) Time setting

r——_—T_—'\

*.2
Instant
manual

return .
5 inn
ay - al 100 6
. ~! @

@ button
*~®

r.___'__!_____.

®or®©

button

e

*.3
Auto-return

Lt |® @

ALARHI CHIME I STOPW ]‘ @

——————————r -
| I

p—

Normal time display

@With push of @ button about two seconds in the
mode of the normal time display, the second has
flashing.

Setting of second

@With push of ® button, the ‘‘second’’ resets to zero
when the “second’’ reads 00 ~ 29.
While in case the “‘second” reads 30 ~ 59, the “min-
ute’’ is carried by one.

Setting of minute

® With push of (©) button in the mode of the ““seconel”
setting, the “minute’ has flashing. .
@ The “minute’ is set with push of (B button.

Setting of hour

(®)With push of (S button in the mode of the “minute”
setting, the “hour”’ plus *“AM/PM" have flashing.

() The “hour” is set with push of ® button, making
sure of AM or PM. :

Setting of month

@ With push of () button in the mode of the “hour”’
setting, the ‘month’’ has flashing.
(8 The “month” is set with push of ® button.

Setting of date

@ With push of ®) button in the mode of the “month”
setting, the “‘date’”” has flashing.
The “date” is set with push of ® button.

Setting of day

@D With push of (§) button in the mode of the “date”
setting, the “day’’ has flashing.
(2 The “day” is set with push of (® button.

Setting of year *-1

(9 With push of (® button in the mode of the “day”
setting, the ‘‘year mark” is displayed.

The “year” is set with push of ® button.

@With the second push of @ button, the display is
reset to the normal time.
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*.1

4)

Setting of year

The year divisible by 4 is set to & . Thus the ““year mark” issetto i for 1980 smce if the year can
be divided by 4. The ‘‘year mark’’ varies in the order of 3, {,2, 3, &, ¢ and so on.

Instant manual return

In the time setting, the setting modes chanvge usually in that order of ““Second - Minute -~ Hour -
Month - Date -~ Day - Year”. However, the normal time display, if desired, can be reset instantly
with push of (U button in any one of the setting modes mentioned above.

Auto-return

“When the watch is left as it is in any one of the setting modes, the “‘auto-return’’ function operates
to reset the normal time display automatically in one or two minutes.

Function of alarm

The normal time display is changed to the alarm time display with push of @) button.
The ON and OFF of the alarm function are switched by pushing ® button.

\_d w - -, W AM
<B1K <B-1%
R X H Ol X
ALARM g CHIME »gp STOP.W ALARH CHIME =g STOP.W §
", I ] ®button' I .I

ll'

Alarm set “"ON"’ Alarm set “OFF""

Setting of alarm time

Setting of alarm “hour”

AM

(O button " N ' @®With push of @ button about 2 seconds in the mode .
.‘ . .1 [ X ) «® of the alarm time display, the “hour” pius “AM/PM"
- . [P ALART g CHINE np STORW have flashing.’
r i I I - @ The “hour” is set with push of (R) button, ‘making
{ @ sure the AM or PM.
Instant
: manual
I return
| _ P Setting of alarm “minute”
I -@3;;: (= X ] |« (@ With push of (® button in the mode of the “hour”
| ALARM wp CHIRE STOPM setting, the “minute’’ has flashing.
| wid L I ~@ @ The “minute” is set with push of ® button.
I ©|button
| ‘
|
: . b ¢ An Alarm time display
————- "L O] ®With the second push of (S) button, the flashing of
ALARM yp GHIRE wp STOPN “minute” ceases. And the alarm time display is
* i secured.

Auto-return to
normal time display
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¢ Ringing way of alarm
The alarm rings at the set time in the short duration and in 8 times per second for 30

seconds.
1/32» | ) .
1/16 » -
0.5 sec.
| . 1sec, )
|

(1) The alarm ring can be stopped at any time by pushing any one of the push-buttons.

(2) When the -alarm is set, the .::::0' mark is displayed when. the normal time display is reset in order

to indicate the alarm being set.

5) Function of chime ,
The chime display is given w1th push of @ button in the mode of the alarm.time display.

- 074 "¢ ® button " "
"0t At D — Pt 2t
ALARM g CHIME mgp STOP.W ALARM wgr GHIME mp STOP.W
I , I - - -Switching secured I I
with_every push
button

. Chime set "ON" Chime set “OFF"

e Ringing way of chime
The short duration of sound rings twice every hour on the hour after the chlme is set ON.

il

1/8 sec., —b—-le

After the ch|me is set ON, the @ mark is d|splayed when’ the normal t|me dlsplay is reset to
|nd|cate the chime being set. S o
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6) Function of stopwatch

The chime display is switched to the stopwatch display with push of @ button.

Reset mode

." g ." ." ;:" ']
U X SR
ALAuanmnE" pSTORW §.

?\a

H E ®butto'ri

. * @button
Running mode Stop mode _
w7 - - v : -’ -, "
T - - - : $ LE0 ¢ o~ = |
Do T e e g ~ - Do e v
ALARN ys CHINE =p STORN ©b ALARM yp CHINE mp STOR.W
1% T
® button ® bqtton
Lap (running) mode Lap (stop) mode

w, ' w ”
.‘ .‘.."li-l

b & €D e e
sTgR'

ALARM g CHIME
I ?‘MP @ button

One of the five modes shown above is giVen under the stopWétch display. The operation bf the

stopwatch function starts by securing the present mode via the operation of @ and ® button as
follows. ’ :

1

Reset mode

The ©£'555o s displayed to indicate the preparatory state for measurement of the time. With
push of @ button then, the running mode is secured. :

Running mode - .
This mode shows that the time is being measured with flashing of " ™ _mark.
Stop mode

The 7 7 mark ceases flashing to indicate that the time measurement is discontinued. With
push of ® button under these conditions, the reset mode is secured again.

Lap (running) mode

In this mode the part-way time can be obtained under the running mode. The display is discon-
tinued but the time measurement is continued yet. With push of ® button then, the running

mode is reset again. And with push of @ button, the time measurement is stopped. The ” 7 mark
is still flashing.

Lap (stop) mode

In this mode the 1st and 2nd place time can be obtained. With push @ button in the lap
(running) mode, the lap (stop) mode is secured. And with push of ® button then, the lap

(stop) mode is switched to the stop mode. However, the time value accumulated from the run
mode is under display.
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(1)

L] D'll'l.—.s to

Change of display
Thg “rpinute, second and 1/100 sec.” are displayed with the stopwatch display from s wiosl
{95932, But the “hour, minute and second’’ are displayed during the time from S:23CC to
{5959,
% UM - . A, -
ALARM CHIME STgP.H ALARM CHIME STEP.H
2:3017"

(2) In the running and lap (running) modes of the stopwatch, the 2% mark is displayed when the
: normal time display is reset to indicate the time being measured.

(3) With push of (D) button, the confirmation tone is heard in a short duration with every start/stop.

Short duration
of ring

—»—I‘— 1/32 sec.

Alarm monitor
The alarm tone is produced with simultaneous push of (O and ® buttons in the mode of the

normal time display or the calendar display. This alarm tone features a long and continuous dura-

tion as long as the both buttons are pushed.
- Long duration of ring
7%
/1

*Note on replacement of power cell: ,
When the power cell is replaced with the new one, the non-existing figure may sometimes be dis-

played. in such case, the four push-buttons are pushed all at the same time to secure the normal dis-

play. After this, the time setting is carried out.




(942 )

§5. CIRCUIT DIAGRAM

The circuit structure of this caliber is identical to that of Cal. No. 9460A, which is previously
marketed, and with addition of the alarm fungtion.

Voltage reduction
condenser

Lithium cell

Quartz crystal
oscillator

FRBEFE

Voltage reduction
condenser

& 5% Liquid crystal
display panel
Digital frequency contro} areas
—O- O
C/MOS-LSI
——O——O—
—0—O——¢
Oscillator circuit 00—
Divider circuit
—O—O0——+¢
Counting circuit
LC display driving
circuit . .
- Switches
——Nv_l-
40 \o_‘ b
0 —o—4
>

Buzzer transistor

Buzzer condenser
TrAL 7 Lamp

Buzzer resistance
RAL

Buzzer boosting
coil

Vibrating plate — Glass
{Including piezoelectric element)
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§6. DISASSEMBLY/ASSEMBLY OF MODULE

Disassembling procedure: O ~ @
Assembling procedure: ~ @

1) Power cell side

) @ Power cell strap

@ Power cell

@ Power cell connector spring

*Plate complete

*

The markings at the switch holder |
part of the plate complete such as
the caliber No., JAPAN and the like
may sometimes be at the reverse
position since the switch holder fea-

/-\ < tures a symmetric form.
> S
f S °

o

CALIBER NO.
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e Handling of LC display panel holder

Plate complete
{LC display panel supporter)

The LC display panel holder is fixed under the L.C
display panel supporter at both A and B sides.

When disassembling, as illustrated left, the tweezers
is put into the hole of the LC display panel holder
to be then pressed toward the arrow. Thus the LC

display panel holder is removed first (at two areas
in the A direction).

LC display panel holder

LC display panel holder

LC display panel LC display panel supporter

When incorporating the LC display panel holder, the fact must be made sure that the LC displéy

panel is set steady on the LC display panel connection rubber. And then the A side is put under the
LC display panel supporter via the tweezer after the B side.

Be careful not to give flaws or the break to the LC display panel.



(9425x )

Notes on Disassembling and Assembling

e Handling of power cell strap

Power cell strap As shown in the left diagram, the power cell strap

is removed by pressing one of the two hooking
parts toward the center area and then lifting up
slightly by means of the tweezers or the like.

With this caliber, it may be possible very rarely
that no oscillation is secured when the power
cell is replaced. In such case, the connection is
Tweezers given via the tweezers or the like to the @© but-
ton or its corresponding contact area of the
module.

The reason of the above: the application of the power is usually detected within the IC, and at the
same time the pulse is produced to apply 3V to the oscillator circuit for the fixed time. However,
the 3V may not sometimes be applied to the oscillator circuit due to the fact that the time of pulse
generation is too short or no pulse is produced at all by some reason.

In such case, the push of @ button can substitute for the direct application of 3V to the oscillator
circuit. Thus the starting is secured for oscillation.

3V group

: ioaie | P | Voltage reduc- _—
Oscillato ui A ge re
r circuit tion circuit Power voltage

L o

@ button
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me—-

Check of contact area
of LC display panel

No display

A Display

Over 2.8V

© Under 2.8V

i Replacement

of power cell

Confirmation of
using condition

Abnormal and corrected

Normal

Abnormal time rate
with big error

Normal time rate

Replacement of
plate complete

Measurement of
power cell voltage

v

Measurement of
time rate

y

Measurement of
Power consumption

¥

Check of appearance
functions

B
10
i
2|

- Completion
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§7.TROUBLESHOOTING AND ADJUSTMENT

—

Watch stop
No display -

Measurement of
power cell voltage

Over 2.8V
Under 2.8V
Replacement of
\ power cell

Measurement of e—
power cell voltage N

Abnormél with big error

Inaccurate time

Check of time rate

Normal

I —

Replacement of
L.C display panel or

Defective mechanism-
of display

Break of segment.

Check of contact area
of LC display panel

plate complete

Defective functions
‘of additional devices

Display correction/
switching impossible

Start/Stop impossible
No lighting of lamp

No ringing of buzzer

Correction

Check of switch
mechanism

—_—

Check of push-button
mechanism

Check of buzzer
mechanism

E——

Check ofJamp ?
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Incorrect time

Checking items

How to check

Result and treatment

il Check of

time rate

The measurement unit time must be set to *10 sec.”
or its integer-fold value.

Otherwise the measurement

may be erroneous.

This is due to the fact that a signal is emitted every

ten seconds within the 1.C. to give adjustment to the
time rate.

In case a big error is detected in the time rate, the
plate complete must be replaced with new one.

Big error detected
in time rate

~—>» Replacement of
plate complete

Normal time rate

—> @ Confirmation
of using
condition

Confirmation
of using
condition

The following points must be confirmed in case the
time is inaccurate although no fault is detected
through checking of the time rate, along with a meas-
urement test.

1. Whether some misoperation has been given to the
watch, ’
2. Whether the watch has been used at an extremely
high or low temperature.

3. How many days have passed since the time adjust- '

ment was given last.

oy
4]
J  ©
’ L]




Watch stop — No display at all

N

Checking items How to check Result and treatment
1 | Measurement The measurement must be carried out with the power
of power cell cell incorporated into the watch.
voltage

——» Replacement of power cell

~ | [wmamasv)
|

— E] Check of contact area
of LC display panel

The minus lead of the tester
must be applied perfectly to
the minus terminal. |f the
short-circuit is caused between
the minus lead and other
areas, the voltage will drop.

Notice that the voltage drops temporarily if the lamp or the alarm
is actuated before measurement of the power cell. The voltage also
drops in case the short circuit is caused between the minus terminal
and the power cell or other metal parts.
) In such cases, the time of more than 5 minutes is required to secure
VDD recovery of the voltage for the second measurement. :

: (Lamp may be turned off continuously if the short-circuit is caused
between the minus terminal and other metal area (Vpp). To solve
this inconvenience, the lamp is turned on.)

In case no display is given although the power cell

shows the normal voltage, the complete contact must

be secured between the spring tip and the pattern
\'[> o] of the plate complete. (See the upper diagram.)
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Incomplete functioning of additional mechanisms — Display correction impossible

Checking items How to check Result and treatment
15 I Check of As illustrated below, each switch area is pressed with Normél operation
" switch the tweezers or the like in order to-check the correct
mechanism operation for each function. ——» Check of
At the same time, check whether an extreme malfor- push-buttons
mation is caused on the surface of the switch button
where the push-button has a contact Defective
operation
Lamp lighting ——» Check of switch
Switch of \ Start/Stop springs
mode % / \ /
// Q Break or
» -
malformation
_ of switch
E_ spring
Selection \
) of correcting ReplacemeTt of
git plate complete
Correction of display
Calendar, Lap, Reset
6 Check of It is beneficial to confirm the degree of stroke with
push-buttons the module put into the case and prior to checking of
mechanism the push-buttons. : :
1. Each push-button is detached from the case to
examine whether it has some malformation.
2. The dust or stains sticking to the push-buttons
themselves as well as the areas of the case where
the buttons are set in must be cleared away com-
pletely.
3. Never fail to apply the silicone oil to each push-
" button. :
@ button /7
Application List of Push-buttons
Normal time display Alarm time display Chime display Stopwatch display
@button Mode switching Mode switching ) Mode switching Mode switching
Light Light . Start/Stop
® button Instant manual return Instant manual return Light Light
. . Selection of correction
@ button Selection of digits digit for alarm time - -
. Alarm time correction . Zero-reset of stopwatch
® button Calendar display Alarm set ON/OFF Chime set ON/OFF Lap and lap release
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Incomplete functioning of display mechanism — Partial break of segment

Checking items

How to check

Result and treatment

4]

Check of contact
part of LC
display panel

1. Check of LC display panel holder

1) Whether the LC display panel holder has some
malformation. ’

2) Whether the LC display panel holder is put per-
fectly under the LC display panel supporter.

3) Whether some malformation is caused at the
area where the LC display panel holder is fixed
via the LC display panel supporter.

2. Check of L.C display panel connection rubber
1) Whether the connection rubber has some twist
or wear,
2) Whether the connection rubber has some dust
or dirt on it.

3. Check whether the electrode part of the LC dis-
play panel has some dust, dirt or crack.
The same checking must be given also to the elec-
trode part of the plate complete. '

Electrode parts

Common B

Plate complete

Common A

Malformation of
LC display panel
holder

——» To be replaced

Rubber twisted
or worn out

— To be replaced
Dust or stains

— > To be cleared off

Dust or stains

———» To be cleared
' off

: ) LC display panel

cracked
— > To be replaced

#No defect detected
through above
checking

—» Replacement of
LC display panel

Correction
impossible yet

——— Replacement of
plate complete
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Checking items

How to check

Result and treatment

(o]
_° i LY
PM
¢ 0 050 -
e ) = e

e Tester’s pointer
swinging

—» Normal
o No swinging of
tester’s pointer

— > Replacement of
plate complete

Push two-buttons
simultaneously
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Checking items

How to check

Result and treatment

ll Check of

buzzer
mechanism

This module uses the piezoelectric element stuck to
the glass {appearance parts} to produce the vibration.

Conductive print

Glass
W7 s C i
- Piezoelectric
element
Buzzer contact
5_:2 springs
Y ) Plate complete

As illustrated in the left, one of the two buzzer con-
tact springs is connected to the conductive print part
(Vpb) with the other connected to the piezoelectric
element part from the plate complete each.

NN

Case

Piezoelectric
element part

Insulating
spacer

As shown in the above diagram, the insulating spacer is
put into the position shown in the diagram when as-

sembling. Thus be carefui of the direction of the
spacer.

When the alarm does not ring, the following points
must be checked.

1. Single unit of glass )
Whether the glass itself has some crack or break.

(@ Whether the piezoelectric element has some
crack or break.

2. Buzzer contact spring

Whether the buzzer contact spring has some
malformation.

If the alarm does not ring yet after finishing the
above checking each, the output sent from the plate
complete must be checked by the tester as follows.
The plus (+) lead of the tester is connected to Vob;
whife the minus (-) lead is applied to one of the two
buzzer contact springs that has a contact to the piezo-
electric element. After this, both © & ® buttonsare
pushed simultaneously {Alarm monitor mode) to give
checking to the operation of the tester,

Glass crack
or break

———» Replacement

Buzzer contact
spring malformation:

—» Replacement
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Checking items

How to check

Result and treatment

11 l Measurement

of power
consumption

(IZ).A %?: e002 amA]

CITIZEN

oca

&

Lithium cell

1. Under normal state

Under 2.0nA

~—> [12] Check of appear-
ance, functions

Over 2.0uA |

—>» 2. Measurement with

LC display pane!
removed

2, Measurement with LC display
panel removed

Under 1.5pA

—» Replacement of LC
display panel (in the case
of over 2.0uA under
normal state)

Over 1.5uA

—>» Replacement of plate
complete

In case the amount of power con-
sumption is large, the inspection
must be given also the dust and
dirt at the contact part of the LC
display panel.
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Checking items

How to check

Result and treatment

8 | Check of
lamp

Part A
) ° o) l
= orl

Lamp

Lithium cell

As shown in the above diagram, the leads from the
OUT PUT terminals of the tester’s adaptor are applied
across the lamp attached to the plate complete. In
this case, no distinction is required for plus (+) and
minus {-) polarities. ‘

o Lamp lighting

——» Checking to be
given again to
part A

oNo lighting
of lamp

—— > Replacement of
plate compiete

9 I Measurement

of power cell
voltage

Refer to m .

10| Measurement
of time rate

This module uses no trimmer condenser since the
perfect control has already been given to the time
rate via the digital circuit in the factory.

Accordingly, the plate complete is replaced with new
one only in case the timer rate has a big error.

Never fail to set the “MEASURE TIME" to 10 sec. or
its integer-fold value when measuring the time rate.
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Checking items

How to check

Result and treatment

_lz_| Check of

appearance,
functions

The following points are checked with the finished
watch.

1.

Whether the Alarm monitor function operates
correctly with the simultaneous push of both

and ® buttons and with the proper
volume of ringing. '

. Whether each push-button has a smooth opera-

tion. (Refer to the “Application List of Push-
buttons” in [6].)

. The LC display screen must be free from any

dust or stains.

. With simultaneous push of all four buttons @ ,

© .®© and ® the “all-reset” function operates
in the module circuit to give the following dis-
plays.

- Q
CITIZEN  eub¥ilon

e Time 2:0800

o Calendar . {5U (Yearmark) 5
e Alarm 2:880 7 Alarm set OFF
e Chime  :G&  Chimeset OFF
e Stopwatch 05020 Reset mode

(SN)
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