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§1. OUTLINE

Compared with the same-group watch Cal. No. 8900
which is precedingly put on the market, this “‘digital-
analog” watch features more multiple functions with
addition of such mechanisms as the alarm, chime and
the illumination lamp.

The merits and advantages of both the-digital and
analog mechanisms are “‘docked’’ together into a new-
type wristwatch in good balance and harmony.

In terms of the design, the L-shaped LC display panei
and the square dial are well matched to present an at-
tractive external appearance as a whole.

§2. FEATURES

1)

" 2)

3)

4)

5)

6)

7)

The electronic watch (with no center second) for gentlemen, featuring the quartz crystal oscilla-
tion and LC display.

Just one chip of C/MOS-LSI incorporates various circuits for oscillation, dividing counting, con-
trol, buzzer, boosting, driving of LC display panel and driving of step motor respectively.

Digital display of multiple functions
The diverse display functions include the time display (hour, minute and second), the calendar
display (month, date and day), the chime, the alarm and the stopwatch.

12-/24-hour digital display switching function
The switching is possible between the 12-hour and 24-hour digital displays, and at the same time
an automatic switching is given conveniently for the alarm setting.

Automatic calendar setting device

An automatic calendar setting is possible including the leap years. Thus the calendar is set auto-
matically after it is once set as long as the power cell life lasts. (1970 ~ 2009)

Power cell life indicator

When the voltage of the power cell drops down, the colon of the LC display panel flashes to
indicate replacement of the power cell.

The “dual time” is available through simultaneous application of both the analog and digital
watches.
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§3. SPECIFICATIONS

Caliber No. 8910-08A/8911-08A
Type Digital-Analog watch {with no center second)
Movement Size: 30.0mmg¢ - o
Thickness: 4.97mm
Max. thickness: 5.98mm
Oscillation 32,78!_3Hz‘
Accuracy *+15 sec./month at normal temperatures
Digital display FE twist-type nematic liquid crystal
Hour, minu;ce and second (Normal time display)
Month, date and day (By switching)
Chime (By switching)
Alarm time (By switchinn)
P eci3 wbaing L
B l\naﬂyg display Converter: Bipolar step motor

Hour/minute hands: 4-second step movement

Integrated circuit

C/MOS-LSI (1 unit)

Effective temperature range

+0°C ~ +60°C

Additional functions

12-/24-hour display switching function

Illumination lamp

Power cell life indicator

Alarm monitor (Simultaneous push of both (U and ® buttons)

Automatic calendar setting device

Power cell

Parts No.: 280-15 (WG-10)

Nominal voltage: 1.55V (Ag, O/K)

Size: 11.6mm¢ x 3.1Tmm

Capacity: 75mAH

Life: About 2 years
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§4. HANDLING INSTRUCTIONS

1) Nomenclature

Alarm mark

(f4) (Mode) button (© (Light) buttan

Stopwatch mark
Chime mark (®) (Select) button

\ g~ 6
: Pl
Crown i o2 f/ 1 (®) (Read/Set) button

Time displayed above: 22:38'28" (24-hour display)

2) Mode swi*-h'-g

|_ Normal time display Calendar display I

M 40
LY Ll

e

10:38'28" I t Monday, June 10

Chime display (OFF)

Alarm time
display (ON)

Stopwatch
display (Reset)
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3) Setting of time and calendar (Digital)

@ hutton ] "3 @button
@ ———
’- h: ‘@bumn
‘@buttun
State of setting Setting of “second”

@With push of @ button about 2 seconds @Wi’ih push of (R) button simultanecusly
under the time display, the “second™ with the standard time signal, 00" second
flashes. is given. The "minute” is carried by one

digit while the “second” reads 30 ~ 59,

Setting of “month” Setting of “date”

@with push of @ button, the “month” (@With push of ®) button, the “date”
flashes. flashes.

(8)The “month” advances with every The "'date” advances with every push
push of @ button, of (B button.

*-1: The time display can be reset from any setting mode with push of (L) button
(Quick resetting device).




Setting of “minute”

@With push of @ button, the “minute’”
flashes.

The_“minute’ advances with every push
of @ button.

Setting of “day™

(1 With push of ) button, the “day”
flashes.

The “day” changes with every push of
(R button. :

* Abbreviations of “day” display

5S4 Sunday
WO Monday
T Tuesday
WE: Wednesday
TH: Thursday
£R: Friday
SA: Saturday

Setting of “hour"”
(®)With push of (§) button, both the “hour"”
and " AM/PM" flash.

@The “hour’" advances with every push of
(B button, Be careful of AM or PM,

Setting of “year” *-2

@With push of @ button, the "year”
flashes.
The. “year’” changes with every push
of (B button.

@With another push of @ button the
“time display" is reset.

*.2: The "year” can be set in the cycle
of 1970 ~ 2009 years.
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4) Setting of time (Analog)

:
E
H
§
L

CTLEEN

MNormal position

&
Time setting positi .}

AU TOTTTTZZ X,

A
o SERETINRRRY

Q@

5) Chime function

(1) The crown is pulled out, and then the hands
are turned to set the time.

{2) When the time setting is over, the crown is

pushed in completely.

eThe time can be set independently for both
the digital and analog watches. Thus, the
“dual time’ (two independent watches) be-
comes available.

#The hands move once every 4 second.

eWhen both the digital and analog watches
are set at one time, the digital setting must
be done first.

eThe correction of +30 seconds is carried out
through the digital watch. (As soon as the
digital watch is set to O-second, the minute
hand is set quickly or kept holding when the
second reads 30 ~ 59 and 0 ~ 29 each.)

The chime display appears with push of @ button in the time or calendar display mode.

CITHZER ST e

@ button

CITIRES Saene b

Chime set OFF

(1) The ON and OFF of chime are switched alternately with every push of (R) button.
(2) When the time display is reset with the chime set ON, the "& _ mark appears to indicate

that the chime is set.

(3) With the chime set, the chime rings twice every hour on the hour {00°00")

Short ring of

. I

—*—‘I-» 1/8 sec.
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6) Alarm function

With push of @ button in the chime display mode, the alarm display is given.

CITIZEN Shaan caime

Alarm set ON

CHRDND.

CETEAEN §iamm-thing

Alarm set OFF

(1) The ON and OFF of the alarm are switched alternately with every push of ® button.
{2) When the time display is reset with the alarm set ON, the™ >+ mark appears to indicate

that the alarm is set.

(3) With the alarm set, the alarm rings at the set time (hour and minute) in 8 times per second

and for one minute in all.

1/32 sec.—
—~ 1/16 sec.

Sir t Mmoo oal

]
' b
3
bl P

1 sec.

s Setting of alarm time

Alarm display

The AM/PM and the 12-hour — 24-
hour switching are interlocked to
the time display.

(1) The alarm time is called with
push of (W) button twice in the
time display mode.

Setting of alarm *“hour”

(2 With continuous push of §
button about 2 seconds, the
“hour*’ flashes.

@ The “hour” changes with push
of (B button.

«®
®
*®

Setting of - alarm “minute”

@ with push of & button, the
“minute’” flashes.

(8) With push of ® button, the
“minute"” changes.

(® With another push of © but-
ton “alarm time display” is re-
set.
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7) Stopwatch function

The stopwatch display is given by pushing @ button in the alarm display mode. (The stopwatch
function is identical to that of Cal. No. 8900A..)

Minute/Second marks

® button

©buttnn

@ button

Run mode

(® button ' @ button

@bunon

Lap (Run) mode Lap (Stop) mode
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(1) Details of each mode

eReset mode :
The 80'CG'CT is displayed to indicate the preparatory state for the stopwatch timing. With

push of (D) button in this mode, the stopwatch function starts.
eRun state
The fact that the timing is being carried out is shown. With push of (L) button in this mode,
the stop mode is secured and then the lap (run) mede secured with push of (R) button each.
oStop mode

The stop mode is secured with push of (D button in the run mode, and the timing is stopped.
With push of ® button in this mode, the80'00"C0is displayed to secure the preparatory
state again for timing.

eLap (run) mode
With push of ® button in the run mode, the lap (run) mode is secured. In this case, the
display is kept but the timing is continued. With the second push of ® button, the run
modea is reset and then the lap (stop) mode with push of (L) button each. The “LAP* mark
is displayed.

eLap (stop) mode
With p h D button in the le» {rur’ med , both * " * and 1/100 stop flashing and at the
same t 1. ths Ginigis s*Z p o0 th2 sa e liso ay 1 ai it ined. This is the lap (stop)
mode. With the second push of () button, the time elapsed up to the instant of the (©
button pushing. This is thus convenient for timing of both the 1st and 2nd winners.

(2) The" 7=, mark is displayed when the time display is reset under use of the stopwatch in the
run or lap (run) mode, which indicates that the stopwatch function is under operation. .

{3) The ring is heared to confirm the start and stop with every push of @ button.

{4) When the timing exceeds 53'69°99, the 80’0008 is displayed with the timing continued as
always. )
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8) 12-hour — 24-hour display switching and alarm monitor

12-hour display

The switching is given between the 12-hour and 24-hour displays with the simultaneous push of
both (© and ®) buttons in the time display mode.

Also in this case, the alarm sound can be confirmed (Alarm monitor) with continuous push of
(© and ® buttons at one time.

9) Power cell life indicar : -

When the life of the power cell comes near its end, the colon (:) of the time display mode flashes.
So the power cell must be replaced as soon as posslble with new cell,
This colon flashing also occurs when the watch i is put under the temperatures less than 0°C. In

this case, the detection of the power cell voltage is indicated, and thus the flashing ceases when
the watch is put again under the normal temperatures.
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§5. STRUCTURE OF CIRCUIT
Both the analog and digital driving of this watch can be given by the 1-<chip IC.

Buzzer resistance

W

Boosting
Quartz crystal

condenser LC display
! panel
oscillator
6/ Oscillator circuit

Divider circuit

Buzzer condenser

Buzzer transistor

Counting circuit s

., Trimmer N i ——
LC display driving d

cxndansr circuit

Buzzer boosting
coil

Vibrating

| plate
| ®

Step motor driving
circuit

. Power cell life

®
>,
Driving coil Lamp
C/MOS-LSI s
o o

1 ._o——-——c .5witches
' o
| L o o—
: : Reset ED
|
|

R ——g| Train - Indicating i Dial-sice
Hatar - wheels mechanism mechanism

Trimmer condenser

Buzzer
spring
Analog output 3
terminal Measuring @ mark

PMr cell strap .
{for checkingl Measuring @ mark

Coil unit

Power cell
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§6. HANDLING OF APPEARANCE PARTS

1) 8910A

Crystal glass

¥ Packing (1)

Vibrating
plate cover

—_ Packi'ng for
vibrating plate

Center body
Q‘——- Packing for
power cell cover
@‘ - Power cell
cover

Fig. 1

53 A

As shown in Fig. 1, Cal. No. 8910A features the basic
appearance structure of special-form GN4W.

The watchcase contains the vibrating plate for alarm
as well as the power cell cover. So a meticulous care
must be paid for replacement of the vibrating plate.

(1) How to remove vibrating plate

a. The power cell cover is removed,

b. The bezel is detached from the center body
using the pry-opener,

c. The biting between the casing clamp and the
center body is removed by pressing inward
the casing clamp at two areas and then sliding
it.

Casing
clamp

U-locking lever
fi - _~tting-.m

d. The setting stem is removed by pressing the
unlocking lever for setting stem, and thus
the module can be taken out at the upper
part.

e. The snap ring of @ button is removed to
detach the push-button.

f. The retaining ring is removed upward by
pressing the two points inward with a tweez-
ers. (Fig. 3)

Fig.3

g. The vibrating plate cover, the vibrating plate
and the packing for vibrating plate are re-
moved in that order.

*Make sure that the power cell cover is removed be-

fore detaching the retaining ring.
If the retaining ring is detached first, the power cell
cover cannot be removed.




(2) How to incorporate vibrating plate

-

a. The packing for vibrating plate is set in.

b. The vibrating plate and the vibrating plate
cover are assembled together and then in-
corporated into the center body. The vibrat-
ing plate is set with the piezoelectric element
side up, and the vibrating plate cover is set
with the retaining ring set position mark
turned up respectively. (Fig. 4)

c. The assembly of the vibrating plate and the
vibrating plate cover is picked up with a
tweezers and then inserted under the push-
button. (Fig. 5)

d. The retaining ring is set in with the unfinished
surface part set down.

e. Both point A and B must be matched with

point a and b of the retaining ring set
position marks respectively. (Fig. 6)
If the above matching has some shift be-
tween those matching points, the disconnec-
tion may be gi .n » the coil unit of th
analog watch,

f. The (M) button is set in after making sure
that the retaining ring has been incorporated
completely.

g. Thus, the vibrating plate has been incorpo-
rated into the center body. After this, the
module is put into the center body in a usual
way and then into the bezel.

= — Vibrating
1}

Retaining ring ~

set position

marks
Packing for ol
vibrating r

plate

Vibrating
plate

Fig.5

Point A

Retaining
ring
Point B
Vibrating
Pointa plate

cover
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2) 8911A

The Cal. No. 8911A features the basic appearance structure of special-form GN4W (upper-open-
ing), and the caseback features the snap-type since the power cell caver is not attached. (Fig. 7)

Bezel
{with glass)

Vibrating plate cover

Packing for
caseback

Caseback
(with vibrating
plate set in}

(1) How to incorporate vibrating plate

-
a. The module is set into the center body from

the upper side and then put opposite after
setting the display frame and the bezzel.

b. As illustrated in Fig. 8, the vibrating plate
cover is set in with the lower projection to
be put into the hole of the device cover and
centering on both the power cell and the
buzzer contact spring.

Fig.8

c. A proper gap must be secured between the
buzzer contact spring and the hole of the
vibrating plate cover.

d. The packing for vibrating plate is put onto
the projection of the back of the power cell
and at the caseback side of the vibrating plate.
{Figs. 8 and 10)

Packing for
vibrating plate

Fig. 9
Piezoelectric
element
S
Packing for (Cross-section of
vibrating plate vibrating plate)
Fig. 10

i
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-

e. The vibrating plate and the caseback are assembled together. In this
case, the outer circumference projection at the area (opposite to the
piezoelectric element part) where the power cell of the vibrating plate
is put in must be set in the same direction as the pry-opening slit of the

caseback. {Fig. 11)

Fig. 11

Piezoelectric

/ﬁ‘::\ﬁ
& &7

N

f. The caseback (with vibrating plate set in) is set into the center body.
In this case, the slit of the caseback must be turned toward the 8-o'clock

direction of the center body.

Fig. 12
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§7. DISASSEMBLY/ASSEMBLY AND LUBRICATION

1) Power cell side

Disassembling procedure: ® = @
Assembling procedure: @"- (D

; 1
@ Screw for power cell strap
for checking

Pawer cell strap for check-
f !
| ’ |

spring

Buzzer conta "' {

CALIBER NO,

Note:

The buzzer contact spring (Disas-
sembling No. 1) must be removed
after the device cover is put under
the single unit state, and is then as-
sembled last.




2) LC display panel side

S? :
@—@ Contact spring
l\\%) for display frame

$5—(8) LCdisplay panel holder {1) (T 2)

@0 LC display panel

LC display panel ]
holder (11} (T71) (7) 5
LC display panel . @ Light diffusing plate

connection rubber ]
““—f—® Reflecting plate

@ LC display panel connection
rubber

1
4 1
- 3
c.:%.— Casing clamp

@8 LC display panel supporter

— Casing clamp

Analogma B 210 — — — —@

@ Unit of electronic circuit

*Coil inal 1
connector (‘?Tﬂ@

1Y)

Supporter for @

plate complete
—® Insulator sheet

*Assembling of coil terminal connector
i N

Screw

Coil terminal
! connectar

)

Coil terminal sheet
(Unit of electronic circuit}

The bent part of the coil terminal
connector is set in toward the ter-
minal sheet of the unit of electronic
circuit.
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3) Analog block (Bridge side)

Lubrication marks:
@@ Synta-V-Lube oil
@& Synt-A-Lube oil

{30 Train wheel bridge ( T 3)

————@5 Center wheel with
cannon pinion

\
H ]
'

@7'__.- ——— (33 Fifth wheel and
iI ' pinion
I H
'(‘.u-f—————-g) F i h vheel and
p i

L) U —————@9 Third wheel and

1 | pinion

Plate complete




(8913 )

4) 'Analog block (Dial side)

Yoke spring @ ,‘7

Yoke (33

1

1

\

-

iy
1 ra= 888 Wy,
Settii 3w i
i i
. LVE
1 i 1
L king lever / i"
for setting stem : :
L
1] 1

Setting stem @3

¥

|
N
2O i
= @ Minute wheel guard (v 2)

@&————@ ial washer

@) Minute whesl and
pinion

—"'; ~ mnon pinion

mll—i—® Setting wheel
g

g} Setting lever spring
Rigl
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§8, TROUBLESHOOTING AND ADJUSTMENT

Over
1.5V

Mo digital
display

No analog
start

Measurement of

Watch stop power cell voltage

«No digital

display Under —
+No analo 1.5V o parta; ..
start o display of digital —
Analog start
(Replacement of :
Display of
power call) digital
No analaog start
Display of
digital
Analog start
Nothing wrong —— Check of hand —
[ with time rate turning state
Check of 1
Incorrect time rate Time rate adjustment — —
tme adjustment possible
. F (Replacement
Time rate adjustment p— of unit of —
impossible electronic circuit)

Check of correction/digit

selction mechanism

Check of lamp F
Check of push-button

mechanism

Check of buzzer
mechanism

Defective
additional
devices
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Mondefective

’ Check of unit
: of electronic circuit

Defective

(Replacement
of unit of
electronic
circuit)

Check of connection

_-“n parts of LC display

panel N
Confirmation of Measurement of
output signals coil resistance

Check of train
wheels

Check of dial-

Confirmation of ’ .
side mechanism

using condition

Measurement of power
consumption

Time
adjustment

!
F

Check of additional
functions & appearance
functions
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Check items Results and treatment
1 l Measurement T
of power
cell voltage Over 1.5V

= Nothing wrong

—» Replacement
of power cell

f Note
If the watch has been used more

than 2 vyears, the power cell
must be replaced although it
shows more than 1.5V output.

il Check of

unit of
electronic
circuit

For check of the unit of electronic circuit in the
single-unit state, the repair tools are required to carry
out replacement of the quartz crystal oscillator, the
condenser and the like.
Thus, the following points are checked in terms of
the "unit of electronic circuit”.

1) Whether or not each element has a contact to

each other.

2) Whether or not the pattern has any stains on it.
3} And others.
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Check items How to check Results and treatment
i] Confirmation The both terminals of the tester
qf output are applied to the output ter-
signals minals at the analog part of
the unit of electronic circuit.
Tester needle swinging
once every 4 seconds
centeringon 0
——» Nothing wrong
Otherwise
—» Replacement of
unit of electronic
circuit
J
4 ! Check of The break of segments occurs when the contact is
connection defective or unsteady between the pattern of the unit
parts of LC of electronic circuit and the electrode of the LC dis-
display panel play panel.
In this case, the upper surface of the broken segment
is pressed softly with a finger to decide the following
two points.
1) Display given . .. Signals transmitted to LC
display panel
2) Nodisplay ..... Mo signal transmitted
1 Check whether or not the screws are tightened Serew loosened
well for the LC display panel. 3
2 The setting state is checked for the LC display To be tightened
connection rubber, Disst G 4taing
3 Check whether or not some dust or stains stick sticking
to the electrode pattern between the LC display
panel, the connection rubber and the unit of — To be removed
electronic circuit each. away
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Results and treatment

Check items
5 [ Measurement
il
?:sf:t:anm Tester needle
swinging:
Within 2.5~ 3.0KQ2

— Nothing wrong

Outside 2.5 ~ 3.0Kf2

——» Replacement
of coil unit

6 [ Check of

train wheels

1) Make sure that a smooth transmission is secured
for each gear.

2) The state of lubrication is checked for each gear,

3) The clearance is checked for each gear as well as
the rotor. The clearance must always be con-
firmed whenever the analog plate complete or
wheels is replaced.

No clearance
secured
———» Jewel position
shifted at train
wheels side to
secure clearance
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Check items How to check Results and treatment
7 | Check of 1) The state of lubrication is checked, With this
dial-side caliber, the train wheels of the bridge side turn
mechanism

along with the hand turning. This is, however,
just a matter of mechanism and not a defect at
all.

The measurement of the hand-turn torque is
possible with detachment of the coil unit since
the holding power between the rotor and the
stator is larger than the cannon pinion's torgue.

i] Che; of

correction/
digit selection
mechanism

Loitof o aonz :
circuit

Supporter for
plate complete (11}

The above codes correspond to each other as follows,

—@:
i
-@:

Check whether or not each switch spring part of the
supporter for plate complete (11} has some breakage,
bend or wear.

Start/stop of stopwatch, lamp
Correcting digit selection
Read/set, lap

Mode selection

Breakage, bend
or wear detected

—» Replacement of
supporter for
plate complate (11)
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Check items How to check Results and treatment

ﬂ Check of

famp

Power cell
—_—
Th_e quality checking is given to the lamp in the single- Lamp light up
unit state via the adaptor of the tester. "
*The lamp has no polarity difference between plus —> Nondefective
(+) and minus (-).
- Nolamp
‘ lighting
| - — — Replacement
of unit of
electronic
circuit
A
El Check of When the dust or other foreign matters stick to the
push-button push-buttons, the insufficient stroke occurs. This re-
mechanism sults in the defective additional devices although the
supporter for plate complete (11) and the unit of elec-
tronic circuit are nondefective. \
1) Whether or not the pushing force is too strong Pushing force
for the push-button. too strong
2) Whether or not some dust or stains stick to the
push-buttons. ~———> Supply of
Cilicone oil
Dust or stains
sticking
——— To be
L removed off
J
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Check items

I-Iqw to check

Results and treatment

£| Check of

buzzer
mechanism

The following points are checked in case no buzzer

rings.

1)
2)

3)

4)

Whether or not the AM or PM is set correctly.
Whether or not the buzzer contact spring has
some bend, twist or malformation and whether
the contact spring is set in completely. At the
same time, an examination is given whether or
not a change occurs between the complete in-
corporation and the light placement of the case-
back or the power cell cover.

In case the buzzer ring is unsteady, a contact
may sometimes take place between the vibrat-
ing plate and the buzzer contact spring.

This is proved if the buzzer ring has some change
when the module is shifted a little with the
crown by the amount of the clearance.
Whether or not the terminal part of the alarm
boosting coil has any disconnection.

Contact spring bent,
twisted or deformed
— Replacement of
spring

Coil terminal
disconnected

» Replacement of
unitof electronic
circuit
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Check items

How to check

Results and treatment

EI Measurement

of power
consumption

Power consumption read
through tester and in state
of module complete:

—— Nothing wrong

—» Measurement of power
consumption with single
unit of electronic circuit

Power consumption read with
single unit of electronic circuit:

-~

Under 2.0uA

——» Nondefective unit of
electronic circuit

= - Replacement of LC
lisplay panel or LC
display panel
connection rubber

Over 2.0uA

——»= Replacement of
unit of electronic
circuit

Ao
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(Clockwise turn — Gains)

Check items How to check Results and treatment
13| Time The time rate is measured through CQT-101, and Adjustment
adjustment then the time is adjusted by turning the trimmer con- possible
denser.
—»= Check of appearance
Quartz crystal functions
./ oscillator .

Adjustment
impossible

condenser

or

———» Replacement of
unit of electronic
circuit

Note

The digital and the analog
signals emerge once per second
and once every 4 seconds re-
spectively.

ﬂ Check of

appearance
functions

Gkt oo

Crown

The following points are checked in the state of a
completed watch.

«Display of time

1) Whether or not the illumination lamp glows
with push of (D) button.

2) Whether or not the switching is possible be-
tween AM and PM as well as between the 12-
hour and 24-hour displays along with ringing of
the buzzer with simultaneous push of (Cland
@ buttons.

#Switching function

1) Whether or not the switching is possible to the
calendar with push of (R) button.

2) Whether or not the “second” starts flashing Hor
1.5 ~ 2.0 seconds) with push of (5) button.

3} Whether or not the display switching is carried
out in that order of the chime - alarm - stop-
watch with push of button.

o Others

1) Whether or not some dust or stains attach onto
the dial or the display frame.

2) Whether or not the all-reset function operates
correctly to give the following displays with
simultaneous push of [ , § and (R buttons.

]
'.:\G
[ ]
€
(%]
=]
!._';
u
c:
wd
]
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