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Calibre HNo.

A139A

Style Name

QUARTZ LC

ALARM CHRONOGRAPH

Characteristics
Cesing diameter : ? 28.9 mm
Maximum height : 7.0 mm
Fraguency of quartz crystal oscillator: 32,788 Hz
(Hz=Hertz..... Cycls per second)

Time functions : Digital Display System showing hour, minuta,
second and day
Caiendar functions : Digitat Dieplay System showing month, day
and date
Chronograph functions : | 2-hour Digital Display System showing
minute and second (or minute, sacond and | /10
second within 20 minutes measurement)
Alarm functions: Can be set to operate at desired minule and
1 2-hour
Time micro-adjustor : Trimmer condenser system
lluminaticn light for digital display panel:
Iluminated In coordination with the touch-button depressing
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Calibre Ne.

A159A

Style Namo

QUARTZ LC

ALARM CHRONOGRAPH

PART NO. PART NAME PART NO. PART NAME

4001 881 Circuit block

4033 880 Frame for liquid crystal panel with

bulb

4245 380 Switch spring

4312 880 Connector

4410 81 Circuit bridge plate

4510 830 Liquid crystal panel

4521 510 | Reflecting mirror (Silver)

4521 51 Reflacting mirror {(Gold)

4540 880 | Spring for liquid crystal panel

4530 860 Speaker block

022 493 Liquid crystal panel holder screw

SEIKC SB-BU | Silver oxide battery
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I. SPECIFICATIONS AND FEATURES

1. Specifications

itam Calibre No. A159A
Display medium Nematic Liquid Crystal, FEM (Field Effect Mode)
Display system Fourfunction changeover system with time, stopwatch, alarm setting and time/

calendar setting functions.

« Time function: Digital dispiay system showing hour, minute, second & day. In
the time function, calendar and time set for the alarm are displayed by depressing
a button.
Calendar: Digital display showing month, date & day.
Time set fos the alarm: Digital display showing hour, minute and "A"" (for AM)/
“pr (for PM)

» Stopwatceh function: 12-hour digital display system showing hour, minute, second
and 1/10 second (The 1/10 second measurement is possible up to 20 minutes.}

e Alarm setting function: Alarm time can be set 10 operate at the desired minute
and 12-hour (with “A" (AM)/"P” {PM) indication).

o Pattern segment checking system
¢ lluminating light

Additional mechanism

Crystal osciliator 32,768 Mz (Hz. = Hertz . . . cycles per second)

Loss/gain Loss/gain at normal temperature range
Mean monthly rate: less than 10 seconds
Annual rate: less than 2 minutes
Temparature compensation device

Casing diameter $28.9 mm

Haight 7.0 mm

Operational temperature range ~10°C ~ +60°C {14°F ~ 140°F)
Ragulation system Trimmaer condenser

l;attery powar SEIKO SB-BU silver oxide battery, 1.5V

Battery life is approximately two years.
{1f the light is used 5 times a day and the alarm is used once a day.)

1C (Integrated Circuit) C-MOS-LSH. .. .. 1 piece

2. Features

(1) A complete “multi-functional” digital watch

Mot only has the time function but also such functions as an alarm function and a stopwatch function as well as

all functions most frequently referred to in every day use, Cal. A169A can be really called a complete ‘‘multi-func-

tional” digital watch.

The function indicating mark on the display panel shows which function of the watch is operating.

3. The alarm can be either stopped or reset by the vepeated pushing of the button. This easy button operation enables
the watch to sound the alarm except when it is not required.

»

(2) Each function can ba used independently
As each function of the watch operates independently, a changeover at any time of one function does not affect
whatsoever the accurate and correct performance of the othar function, i.e. the time, stopwatch or alarm function.

{3} Thin and compact modol which is designed to sound a clear alarm

1. The speaker is so constructed in the movement so that the alarm sounds clearly through the front panel.

2. The development of the ultra-small speaker has made it possible for the movement to be made thin and compact
despite its having an atarm function.

. HOW TO USE

¢ Display and button operation

Start/Stop

Stopwatch function
12-hour indication

Depress

Calendar function

Month /

\ Date

_ “Alarm’* mark Select
Alarm setting function
While button ‘ls apreased.
While button ""A" is depressed,
Set
H
our Time sot for the alarm
Minute
Select
Dapross
¢ After pushing button “A’ or “B” in al! modes (Stop-
Sat

watch function, Alarm setting function and Time/
Calendar sstting function), depress button "C" and

the time digits are displayed.

e Depress button "D’ in all functions to activate the
illuminating light.




1. How to use as a stopwatch
(1} Preparation
Be sure to start the stopwatch
device from the reset position.
{All digits must indicate “0".)

{How to reset to “0:00 00”]
1. Depress button ‘B” to stop the
stopwatch function (STOP mark
is flashing.).
2. Then depress button "A’ once

or twice.

(2} Measurament

STOPWATCH mark Stopw
{1t flashes while the stopwatch 7
function is operating.}

Depress button C.

Time function

atch function

FZINN\ counts up to

After 20 minutes

. LAP mark
STOP mark
1/10 secong
mark

= (It flashes until
v the watch

20 minutes.)

1/10 second

1/10 second mark
{tt does not flash
after the watch
Sp, counts 20
W minutes.)

Start/Stop

When the runner crossas the finish line,

Whan the runner crosses the finish line.

l\/l Lap time

I\/l Lap ralaasa

titors in one svant.
Continuous time measurement of two compe
(Examp/is: Continuous tima measuremant of the first and second runners.} When the second competitor

crosses the finish line,

Start

> Whaen the first campetitor crosses the finish line.

[The time record of the

ord of ;
(The time rec second competitor.]

tha flrst compatitor]

Depress button “C"'
once to indicate the
time digits after

using as a stopwatch.

tendar function when the LAP or LAP/STOP mark is
opwatch function is changed over to the time and ca : :
) ::Ist;:::vs;d pthe Lap is released when tue time and calendar function is changed over to the stopwatch function again.

¢ The stopwatch functions snd

the time and caterdar functions work independentiy. When the stopwatch functions

‘G |s depressed to indicate the time function. That pre-

are used for along time, it is recommended that button *
vents the button from baing depressed by mistake.

2. How to use the alarm

Timae sat for the alern

Is depressed,

Alarm mark
{When it Is displsyed, the alarm starts
A} founding et the required alarm time.)

+ Depress twice

{1t flashes when tha alarm time is ready to be adjusted.)

ALARM SET mark

(1) How to set the alarm time

(The alarm mark is dispiayed when the alarm tima is set.)

Example: How to change the alarm time from 7:00 AM. to 4:30 P.M.

1. Changeover to the elarm
setting function
Depress twice.

2. How to $at the hour

One hour is advenced by each
press of button "A”. The
hour digits are automastically
advanced by deprassing and
holding button A" for ons or
two seconds, Be sure to check
if it is set in the A.M. (A} or
P.M. (P} period.

3. The minute digits are ready
to be adjustad.

4. How to set the minutes

One minute is advanced by
oach press of button ""A"",
Depress and hold button ',
for ons or two seconds, and
the minutes are automatically
advanced.

Deaprass button “C" to dieplay
the time function after the
alarm time setting is com-
pletad.

(2) How to stop the alarm

1. When the aierm is sounding.

The alarm sounds up to one
minuts and it is stopped by
deprassing button “A’ in the
time function.

The slarm wiil re-start sound-
ing if button A" is deprassed
again within one minuts after
it originally started sounding.

2. Whan the slarm is not requirad,

Dapress button “A' and “B"
at the same time in the time
function and the alarm mark is
extinguished. Then the alarm
will not sound at the required
alarm time, If the button “A”
is depressad, howesver, the
alarm tirne which was previ-
ously set befora button A"
and “B°" were depressed to ox-
tinguish the elarm mark, will
continue to be digplayed as it
is mamorized by the alarm
memory circult.

When the same alarm time

Is desired, depress button
“A" and ““B’* togethar once
agaln, and the alarm mark
whi be displayud and the
alarm will sound at the re-
quired time.




How to set the time and calendar T

Time function

TIME SET mark

{1t flashes while the second,
XY ® minute or hour digits are

| adjusted.)

Depross three times

Exampla:

How to change the Indication of 10:08:42 AM of December B, Monday into 7:00:0
10, Wednesday.

0 PM of August

Diglts and mark
to be adjusted

Button operation

SELECT (Selaction of the digits and mark to SET {Adjustment)
he adjusted.}

QOne flashing digit is advanced by depressing button
A" The digits are sutomatically advanced by
depressing and holding button "A' for one or two

seconds,

Depress button “B” to select the digits and
mark to be adjusted.

Depress button “A" in accor-
dance with a time signai a'r.md
the second is reset to '"0C".*

v, Depress button “C" thres
P times to oparata the time and
calandar setting function,

Be sure to check if it is set
in the A.M. (A) or P.M. (P}

AM. or P.M, mark is
displayed.

Aftsr tha time and calendar
settings are comnpleted, depress
buttan “C” to display the time
function.
; Remarks: If button “C” is de-
if ressed onca zgain, the sacond

ﬁlgits start flashing to be

adjusted.

* When the seconds coynt any
button is depressed., 1¥, howaver, the seconds count any number from

s iataly when the
30" to ¥29", the secords are automatically reset to Q0 and sterte immediate
s count Y 10" to 69" when the button is dapressed, one minute is added

and the seconds return to “00",

1. SPEAKER MECHANISM AND ITS WORKING PRINCIPLE

1. Speaker mechanism

The speaker for the SEIKO Digital Alarm Chronograph Cal. A169A has been specially deveioped by SEIKO for

use in SEIKO alarm wrist watches. It is an ultra-small speaker characterized by excellent durability in shock and

humidity, with low current consumption and high efficiency, all of which are vital to the speaker for a wrist watch.

Armature
Caseband
Metal diaphragm Dust protactive sheet
Magnet \\ Speaker cover
\ \ \ Gaskat for speaker block
7
WY A A
A\ N N
)
Speaker frame Gasket for case back
Stator Magnet
Lead terminal of speaker block Coll
Core Case back

2. Sounding principle of the speaker
1. C-MQOS-LSI transmits a 4096 Hz signal to the speaker coil,
2. The alternative magnetic field of 4098 Hz is generated in the speaker coil,
3. Accotdingly, the core of the coil becomes magnetized with the same oscillation frequency and diaws the armature,
4. As the armature is combined with the vibrating plate, the vibrating plate also vibrates with the same osciilation

frequency and produces a sound.

As the resonance point of the speaker is 4096 Hz, the same as that of driving signal, enough volume of sound can
be produced even if the current consumption is very iow.
The signal transmitted to the speaker from the C-MOS-L3I is as shown in the illustration beiow.

4096 Hz




3. Working principle of the alarm circuit
[ e T e e s e T S T S e T T e e |
: 4098 Hz :
|
|
I Fraguency Alarm signal
I
: 0:?:2:‘20" > divider »| generating |— MMM {
| cireuit circuit i
I I
' |
| j
| |
[
Il i Liquid crystai panel
b
I Time counting Decodor & \ I | gufB T we mrasa(l]
I circuit S Driving - il ] o B
! circuit ! ' e $9
f
I .
I I
I !
I b
| !
! !
I L./ L. ! v
| Alarm time Coincidence Alarm control b Speaker driving
: meamory clreuit +- chreult circuit i circuit
', |
I | M Jnm
] i
e e e o v e b o —— s T P M T e G e i RS S S s fem e e e -
C-MOS-LSI

{1) The alarm time memory circuit memorizes the time set for the alarm,

{2} The coincidence circuit checks the time in the time counting circuit with the time set for the alarm memorized by
the alarm time memory circult to see if both times coincide with each other.

{3} The alarm signal generating circuit transforms the signal received from the frequency divider circuit, into the signal
shown in the lllustration on the previous page.

{4) The alarm control circuit decides whether to operate the speaker or not according to the output from the coinci-
dence circuit. Also, it Is the control circuit that starts or stops the alarm. The output of the contro! circuit during
alarm operation takes the pattern shown in the illustration on the previous page.

(B! The speaker driving circult amplifies the signal received from the alarm contrel circuit and operates the speaker.
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IV. DISASSEMBLING AND REASSEMBLING

1. After-sale servicing instruments and materials

For after-sale servicing of SEIKO Quartz Digita! Cal. A159A, the following instruments and materials are necessary.

{1) Quartz Tester

{4) Static electricity protector S-830
Used to check time accuracy (Daily rate).

Used to protect the electronic circuit block of Digi-
tal Quartz from heing damaged by static electricity.

i

{2) MICRO TEST MT-1000

Used to check the current consumption and supplies
a constant flow of voltage powaer.

{5) Inserting disk (S-161)
Used to disassemble the glass.

(3} Volt-ohm-meter

Used to check battery voitage and measure current
consumption.

{8) Plustic supporting disk (8-173)
Used to reassemble the glass.




HOW TO USE QUARTZ TESTER QT-77

K. Hattori & Co., Ltd. has put on sale its new Quartz Tester QT-77. When measuring the watch accuracy by the new
Quartz Tester QT-77, be sure to follow the instructions below,

{C) Input indicator

{B) SEC./DAY daily rate display
{D) Watch selection buttons

{A) Power lamp

{J} Electro-magnetic/Electric-field
detection microphone DM-1

{1 input jack

{K} Mark for placing watch

{L) Electro-magnetic and electric-field

{H) Level adjuster
detection Changeover/Power switch

(G} Measuring time selection switch

Preparations before measuremont

s Make sure that the voltage indicated by the supply
voltage setting switch is the same as the voltage rat-
ing of your household power supply. If it isn't, turn
the fuse holder counterctockwise (arrow-marked
direction) and remove the fuse. Pull out the supply
voltage setting switch and adjust it to the voltage
rating of your powsr supply, and set the fuse back
in position.

Fuse hotder

Supply voitage setting
switch (ex. 220V}

The fuse holder is located
in the center of the rear
panel of QT-77.

e Battery for Electro-magnstic/elsctric-field detection
microphone DM-1
(f the microphone is to be used for the first time,
insert the battery (supplied along with the micro-
phone) Into the microphone. It is recommanded to
chack the battery voltage periodically. (The voltage
of aach battery should be at least 1,6V.) When the
microphone Is not used turn the electro-magnetic
and electric-fisld detection Changeover/Power
switch to ‘STEP, SWEEP, LE" side, to preserve the
battery life.

Moasurement of time accuracy {daily rate)

1. With the power switch {F) off, insert the power
supply cord plug into the power cord connector.
Leava the Quartz Tester {QT-77) to stand for ap-
proximately 20 minutss,

2. Turn on the power switch (F). Tha power lamp (A}
will light up.

3. iut the plug of the elactro-magnetic/electric-field
detection microphona DM-1 {J) all the way into the
input jack {1).

4. Depress white button {LC) of the watch selection

5,

10.

button.

Set the measuring time selection switch (G) at "4
sec.”, "6 sec.” or “10 sec.”

The daily rate can be measured at any position 4
sec., B sec. or 10 sec,

It is generally accepted, however, that the longer the
measuring time is the more accurate wiil be the mea-
surement.

Insert the earphone cord plug into earphone termi-
nai {E).

Turn the level adjuster {H) to AUTO position (turn
it counterclockwise until a click is heard).

Push the switch (L) of the microphone {J) to the
LC. ON position {electric-field detection function).

Place the watch on the microphone,
Place the watch with its liquid crystal display facing
the mark n(k) in the center of the microphone.

Put on the earphone, and move the watch on the
microphone in various ways, for example by chang-
ing its position and angle, and the volume will
change. Determine the watch position and direction
where the earphone sound becomes loudest. At this
time, the input indicator {C) will remain lit.

Note: In almost all cases, all the above procedure
will do for the measuring the daily rate. If
the input indicator flashes or does not light
up at all, turn the level adjuster to keep the
input indicator lit during measurement.

Read the daily rate on the dispiay panel (B). If the

daily rate of the watch exceeds the measurable

range, it is not displayed on the panel.

Note: If there is any perspiration or oil on the glass
of the watch, the Quartz Tester QT-77 does
not pick up the signal.

Be sure not to put the watch in a viny!} bag
when it is measured.

White button {L.C)

Mz 1grpn
arve

/

/

- 00

SEC / QkY

0

-
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Disassembling procedures Figs.:
O-@
Reassembling procedures Figs.:
@-Q
Lubricating:
Silicon grease 600,000 ¢ 5.
Normal guantity ee-
Example: A159 — 4019

Glass and speaker portions

Disassembling and reassembling of the case

It is not hecessary to dis-
assemble the glass and the
speaker cover except when
they are required to be re-
placad.

g Speaker
cover
-- %

tive sheet

Dust protec-

11

(@ Battery hatch

[ < }_ (@ Battery

® Case back

@ Case back gasket

{Notch for the
speaker block)

® Case ring

— ® Movement

{Hook-up for time adjusting
button)

{Time adjusting button)

1t is not necessery to dis-
assemble the time adjusting
buttons and hook-ups for time
adjusting buttons {4 assem-
blies} except when they are
required to be replaced.

(D Caseband

Remarks for disassembling and reassembling
@ Case back
Note for disassembling

@ Use the case opener with a narrow tip for easy open-

ing of the case back.
Note for reassembling

* Reassemble the case back by using an inserting disk
whose outside diameter matches that of the case
back.
Depress the brim of the case back.
Inserting disk: $28.0 or $29.5 mm
Supporting disk: Flat disk $-173

e Before reassembling, place the case in such a way
that its center comes under the center of the insert-
ing disk.

@ Case back gasket

Note for reassembling

Be sure to reassemble the case back gasket firmly,
¢  Make sure specially that the gasket is fixed correctly

at the opening notch and the speaker portions.

® Case ring

Note for disassembling

o Pry up the case ring with tweezers as shown in the
illustration on the right,

e The movement is disassembled together with the
case ring.
Note for reassembling

* Reassemble the case ring in such a way that the

notch of the speaker block comes to the speaker
block and that the notch of the button pipes come
to the button portions.

o Be careful not to depress any button before reas

sembling the case back,

@ Caseband

Note for disassembling

e  The speaker block is set in the caseband.

{See page 16 for disassembling procadures.)
Note for reasserbling

e Before reassembling the movement, puli out all but-

tons so that the switch spring does not prevent the
movement from being reassembled,

{(Push the buttons from the inside with the tips of
tweezers.)

Opening notch

Direction of T T
reassembling of
the gasket

B sure that the
gasket is fixed
corractly at this
position.

Opening notch

Do not turn this portion
with a screw driver as
this is not the screw to
tighten the speaker.

! \Spaaker bilock
g,

it
"



How to replace the glass
{Do not disassemble the glass except when the replace-
ment of the glass and the panel cover is necassary.)

@ How to remove the glass

¢ Place a chamois sheet on the Inside of the caseband
and push the glass outward with a finger for disas-
sembling.

o Use S-220 if it is impossible to remove the glass
by pushing it wit!, a finger,
Insarting disk: $-161
Supporting disk:  ¢33.0 — ¢36.0 mm

e Place a vinyl sheet between the glass and the sup-
porting disk as shown in the illustration.

* Remove the glass together with the panel cover.

@ Reassembling of the.glas

{1} Set the plastic gasket,
o Bs sure to raplace the plastic gasket with a new one.
e Ba careful not to mistake the upper side for the

lower side.

(i) Reassemble the panel cover.

o Be sure to set the back side of the panel cover in
position of the caseband firmly.

+ Make sure that the space between the caseband and
the edge of the panel cover is uniform in width,

{ili} Place the glass.
Be careful not to misteke the unpar side for the

R

lower side.
{iv) Fix the glass (use 5-220)

Inserting disk: Flat disk {S-173)
Supperting disk:  $28.0 or $28.5 mm

13

Inserting disk
(S-161}

Inserting disk

,

0
7,

RO

v/ 3
/R :
Y I

Vinyl sheet

4

&

Supporting disk
{¢33.0 — ¢36.0mm)

Y

&

Plastic gaskot
Caseband side

Narrow bavel ~Glass
7

4

T S—
Wide bevel {}

{glassy)

Caseband side

How to replace the speaker cover

The speaker cover and the dust protective shagt are atta-
ched by an adhesive to the caseband. It is not necessary
to disassembie the speaker cover and the dust protective
sheet except when they are required to be replaced.

But be sure to replace the dust protective sheet with a
new ane when replacing the speaker covar,

¢ Disassembling of the speaker cover

(i) Disassemble the speaker
{See page 16 for the disassembling procedures of
the speaker.}

{ii) Disassemnble the speaker cover by pushing it through
the speaker hole inside the caseband,
{Use ths stake of the staking tool for disassembling.)

(iii) Remove the dust protective sheet attached to the
casaband with a cloth moistened with alcohol,
Remove the adhesive on the caseband by the tip of
a large screw driver if it is difficult to remove it with
a cloth moistened with alcohol.

®  FReassembling the speaker cover

(i} Apply adhesive to the speaker cover portion of the
caseband. {Do not use instant adhesive.}
Be careful not to apply adhesive to the areas close
around the speaker hole.

{ii} Stick the dust protective sheet on to the caseband. '

{iii) Apply adhesive over the dust protective sheet atta-
ched to the caseband.
Be careful not to apply adhesive to the areas close
around the speaker hole,

{iv} Apply adhesive to the back side of the speaker cov-
er, while making sure not to apply it around the
speaker hole. Be careful not to let adhesive come
out the back of the speaker cover,

{v) Stick the speaker cover on to the caseband. Fix the
speaker cover by holding it with a clip.

\- Dust protective
shast

Dust protective

Do not apply
adheslve around
the speaker hole,

Aoply adhesive to
the back side of
tha speaker cover.
(Be careful not to
tet adhesive coms
out the bock of the
aaker cover.)

Do rot apply
adhesive arounc
tha spasker hole,

14
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Disassembling and reassembling of the movement

Disassembling procedures Figs.:

Reassembling procedures Figs.:

Lubricating:

Silicon grease 00,000 ¢.5.

Normal quantity &

Liquid crystal panel
holder screw (4 pes)

N ? —*-**@ Liquid crystal
panel holder

—w* Liquid crystal pans!

# —*"@ Reflecting mirror

h “-M“" Connsactor

—(7) Liquid crystal panel
framea {The bulb is
assembled on the
panel frame)

g Switch spring

Remarks for disasssmbling and reassembling

(D Speaker block
Note for disassembling

* Hold the speaker block at its groove by the tips of
the tweezers and pull out the speaker block from
the caseband as shown in the illustration.

s Or pry out the speaker block by pushing up on its
outer edge evanly with a tip of a screw driver.

Note for handling

Groove of the
spaaker block

Vibrating plate

{The vibrating plate is so thin that
it is easily damaged by the tips of
tweezers. Be careful not to pick at
tha vibrating plate with the tips
of tweezers, Any damage to the
vibrating plate will change the
volume and tone of the atarm,)

s> Terminals of coll
\ {Be careful not
to break the coli
wire,)

Do not turn
with a screw
drivar,

® Reflecting mirror
Note for disassembling and reassembling

e  Be careful not to scratch or contaminate the reflect-
ing mirror,

® Connecter
Note for disassembling

¢ The connecters may be disassembled together with
the liquid crystal panel,
Note for disassembling and resssembling

e  There is no difference between the upper and the
lower side.

+  Be careful not to scratch the connecters with tweez-
ars.

® Switch spring
Note for reassembling
s Set the switch spring vertically in it's position.

® Circuit block
Note for digessembling and reassembling

s  Be careful not to touch the electronic parts axcept
when necessary,

Sext the switch rring
behind this pin.

Push the switch soring
in so that there is no
clearance ieft here.
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4. Cleaning .

Since several parts of Cal. A1B9A differ from those
of conventional mechanical watches, use the follow-

ing method when cleaning.

HOW TO CLEAN

Name of parts Cleaning Drying Solution Remarks
1,  Liguid crystal panel DO NOT CLEAN Wipe dust and lint off with a soft
brush,
Wipa the siecirodes of the liguid
crystal panal and the vibrating
plate of the speaker block softly
with a cloth moistened with ben-
zeine or aicohol. {Be sure to re-
move the gasket for the speaker
Reflacting mirror block betora cleaning.)
Circuit blook
2. Panel frame (with bulb} Rinse Cooit air Benzine or alcohol
3  Connsotor Rinse Cool air Alcohol Be sure to roassemble after drying
thoroughly. Do not use banzine
\ or trichloroethylens.
\ ~3
4,  Circuit bridge plete Ringe or ciaan Cool air Alcohol Do not use a solution other than
with & brush alcohol.
B. Other paris (Switch spring, Clsan or rinse Cool or het Trichlorcethylena,
liguld crystel panet holder, with a cloarer air drying banzine or alcohol
leuid crystal panel holdar or & brush

serew),




V. CHECKING AND ADJUSTMENT Be sure to use the Static electricity protector (5-830) when repairing the rovement.

1. Guide table for checking and adjustment

Normal
Ml Check contact of Check fiquid crystal
- Display failure —»l  Display failure Check battery voltage ﬁh:fipi“;';:eg’“"“‘ —p] C-MOS-LSI ~ liquid pane! and reflecting |-
ghi-up sy Sl crystai panel mirror

¢ No digital display Stilt defective”
& All segment dim
¢ Some segment dim
# Some segment not display {When battery life is Defactive
& All segment displayed judged to be short.) Check current Replace with provisional |_]
@ Poor response consumption Normal battery

{Slow change} Low voltage
* Inversion display

Defective appearance Check liquid crystal panel | (Replace the defective liquid crystal panel or reflecting mirror with naw one.)

e

and circuit block

& Newton ring

® Blur

¢ Deflection
Malfunction ¢ Other an ordinary simptom Defective
L_______I_l> W Time inaccuracy bE Check accuracy  (—— Time accuracy adjusting E Check accuracy

Normal
- Defective N L 4
Check functioning »  Replace circuit block | Replace the battery

and adjustment with a new one

{1f the watch functions correctly, wear it
on the wrist for tast.)

Still defective ch

—» Defective alarm

N

® Alarm doas not operate.
Alarm Is not clear.

Normai
{Defective alarm)

- E&tﬁi‘?'gme setting, —1— Defective light A B Check battery voltage : Low volrege P g:ft'::: with provisional } End of procedures
Light is not Ht )
Light is dim
Normal
{Defective light) Defective
e RSt -Dm{:heck bulb condition{—p{  1oby el did rvstal |

Failure of time setting
Failure of display changeover
Malfunction of stopwatch
Faliure of alarm time satting

Normat Still defective

. °
L ]
L4
L ]

_(_.':heck conductivity of [~ Repaired

i-switch components
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2. Malfunction and checking points
® Check in the numerical order.
® Refer to “Guide table for checking and adjustment’ on page 18.

CHECKING POINTS

FAULTY SYMPTOMS A B G F G H I

Contact of Functioning

Battery scet;?:‘::nlzattern C_-MOS-LS!~ Liquid crystal | Circuit block Time accuracy | o Speaker block Bulb Switch
voltage light-up system :)I::;? crystal | panel adjusting adjustment components

No digital display, dim digital display or extremely slow response.

@ @ ® @

All segmants displayed.

g Soma segmaents not displayed. inversion of display.

- [0 W TP aal) "- D @ ©) @
g ll.]-‘d&ssJ o T

(]

{Defloction)
Some or all of one segment show different contrast depending
on the direction of view.

{Poor appearance) @
Some portlons of the liquid crystal pane! will have air bubbles
or iridecent view. ,

Gain or ioss tested by Quartz tester.

[

Though Quartz tester indicates the normal figures, a watch gains or loses when it is worn on

the wrist, @

TIME INACCURACY

Alarm does not operate or alarm operates but is not clear.

Light is not lit or light is lit but dims soon,

Failure of time setting and display changeover, malfunction of stopwatch or failure of alarm
time satting, @

DEFECTIVE ALARM, LIGHT OR
TIME AND CALENDAR SETTING
®
®
©




3. Relationship between the segment (Liquid Crystal Panel Electrode) and the C-MOS-LSI output

terminal
A complete knowledge of how the segment (Liquid Crystal Panel Electrode) works with the C-MOS-L.SI Output

Terminal will provide the proper procedures for checking and adjustment.

® |dentification of segment

f é.b_wt Mo
a |8
J,

®  Relationship between the segment and the C-MOS-LSI output terminal
The liquid crystal panel electrade is connetted electrically with each segment which forms a digital figure as shown
in the illustration of the panel pattern below. (The panel pattern can be seen if the panal is slightly tiltad and

iooked at in an angular position.)
Also, the liquid crystal panel electrode is connected electrically with the C-MOS-LSI| output terminal by the con-

necter.

Example: 3a

Alarm mark

6 Ba Bb 4 4b 3f 3a 3b 2f|1f 1b 2

Alarm mark
4b 3f 3a 3b 2f

5f [SUN |MON| TUE |WED|THU | FRI [ SAT 2b

T T LTS

T

4g |4d {3g{3d |29 |20 (19 |1d

|

6o 6¢c (4f de 4¢ 3e 3¢ 2e 2¢ 1e 1c

4g t4d |39 {3 |20 (2d[1g {1d

Common : !
electrode Second dot g&g\t?;: e Bci4f 46 dc 3o 3¢ 2¢ 2¢ 18 1c

Second dot

Not_fe: _ Poor conductivity of.tbe.cqmmqn.eiectrode causes the lighting of all segments or invertion of the display.




4. Procedures for checking and adjustment

Procedure

Results

CHECK BATTERY
VCLTAGE

Use the following procedures to check
battery voltage.

Set up the volt-ohm-meter.

Range to be used: DC 3V

Measuring.
Probered (+) ..... Battery surface {+)
Probe Black (~} . . . Battery surface {—)

When there is battery elactrolyte leak-
age, refer to “HOW TO CHECK AND
REPAIR WHEN THERE IS BATTERY
ELECTROLYTE LEAKAGE” below
for rapairing,

More than 1.8V ... Normal
Less than 1.6V .. .. Defective

—

@ N

——

HOW TO CHECK AND REPAIR WHEN THERE 1S BATTERY ELECTROLYTE LEAKAGE

Renove the movement from the case.
fisassambie the movement.

‘Wips off battery electrolyte on the circuit block.

Wipa off battery electrolyte with a cloth moistened with distil-
led water. If distilled water is not available, use ordinary water,
Note:

Do not use 8 ctoth which gives off lint as
geuze, flannel, etc.

Do hot expose the trimmer condenser to
watar or alcoho!, and If it is exposed, there
may be e change Iin Its condenser capacity and
aventually in the time accuracy.

When the circuit block is cleaned, be sure to
clean the shaded portions shown on the right
and the connecting portions,

Wipe the shaded portions and the connecting portions again
with a cloth moistened with alcohol,

(1f the cleaned portions remain wet with water, they will cor-
rode with rust.)

Dry with cool air by using a dryer,

Case back side

Wips off battery electrolyte on the other parts {circuit bridge
plate, switch spring, etc.).

Wipe off battery electrolyte on the each portion with a soft
brush moistened with distilied water,

{1f distilled water is not available, use ordinary water?)

Rinse with alcohol,

Dry with cool air by using adryer.

Reassemble the movement.
Replace the battery with a new one,

Chack if the time and calendar function, the stopwatch func-
tion, the calendar function and the current consumption are
normal,

Connecting
portions

~Connecting portions
Display panel side

CHECK CONTACT OF C-MOS-L58! ~ LIOUID CRYSTAL PANEL

Procedure

Rosults

After removing the liquid crystal panel, check for poor conduc-
tivity of the liquid crystai panel, connecter and C-MOS-LSI
output terminal whose segments are found to be defective in
“CHECK PATTERN SEGMENT CHECKING SYSTEM".
{Refer to “Relationship between the segment and the C-MOS-
LS| output terminal’ on page 20.) Use a microscope for check-
ing.

{1) Check for dust, lint and other contamination on the liquid crys-
tal panel electrode.

Liguid erystal panel electrode

(2} Check for any contamination, scratch, crack and break of the

connecter.
{ &5

Bs sure to check the connecting
portion of the liquid crystal
panel and the circuit block
cargfuily,

~ {3} Check for dust, lint and other contamination on the output ter-
minal of the circuit biock.

Uncontaminated: Normal
Proceed to [l..
Contaminated: Defective
Wipe off any foreign

matter.

No contamination, scratch,
crack or break: Normal
Procesd to il .
Contaminated: Defective
Cleaning
{See page 17)
Scratched, cracked or broken:
Defactive
Replace the connecter
with a new one.

Uncontaminated:
Normal
Procead to @,

Contaminated:

CHECK PATTERN SEG-
MENT CHECKING SYSTEM

if some segments are desd or dim, s8t
the mode for the time and calendar set-
ting functions, Then depress buttons A
and B together to firnd the defective seg-
ments. {If thers is no defective sepment,
alt segmaents light up.)
Note; The alarm witl start sounding
when buttons A arx! B are de-
pressed at the same tima.

Proceed toffl].

CIRCUT BLOCK

CHECK LIQWUID CRYSTAL PANEL AND

»
-

Qutput terminal of D?factive
the circuit block. Wipe off any foreign
matter.

Check to see if the liquid crystal panel and the circuit block
function correctly. (Refer to “Relationship between the seg-
ment and the C-MOS-LSI output terminal” on page 20).

{1} Check liquid crystal panel

1. Set up the volt-ochm-meter.
Range to be used: COHMS R x 1 ~R x 1K
Note:

e Any rangs will do if more than 3V is applied to the terminal of
the volt-ohm-meter,
2 If the output voitage of the volt-chm-meter is less than 3V in

measuring, all segments may not be lit. If any sagment does not
light, change the range to the one which is higher in rasistance.

2. Remove tha liquid crystat panel from the movement and turn it Lights ug:
upside down, Electrods of Normal

3. Measuring defective Pracsad to @, .
{Check to see if the correspond- seament Doas' ;‘;;‘i-l't;h:u;w ‘
ing segmant lights up.) Dafactive

Note:Either red or biack probe will do,

Common electrade {Either red or blzck probe
must be applied to the common eleetroda,}

Replace the liquid crystal
panel with a new ona.




CHECK LiQUID CRYSTAL PANEL,
AND CIRCUIT BLOCK

CHECY. CURRENT CONSUMPTION

Procedure Resuits
{2) Check the circuit block output voltage.
1. Set up the volt-chm-meter.
Range to be used: DC 3V
2.  After reassembling the move-
ment from the case, hold the
circuit bridge, circuit block and
battery together with a rubber
and as shown in the Hlustration
on the right. More than 0.8V
3. Measuring Normal
Probe Red (+): (All the terminals must be
Connecting portions of the more than this range of volt-
switch spring of the circuit age.)
block. Return to
Probe Black {—}: Less than 0.8V: .
Each portion of the output ter- Defective
minals of the C-MOS-LS. Replace the circuit block,
(If some displays are defective, with a new one and check
apply to the correspending out- 10 see if it functions
t;l; ’termlnals of the C-MOS correctly.
Check to see if the current consumption is normal.
(Can be checked no matter in which function the watch may ba
performing.)
o Volt-ohm-metet A
Range to be used: 0.03mA or 12 uA Less than 3.5 pA:
Probe Red{+): Battery connaction Normai ‘ N
Probe Black (—): Battery surface (-} Replace with provisional
battery.
Ny More than 3.6 pA:
Red probe / / / & T N Defective "
NG 3 Proceed to (8.
] el Black probe = 5 Remarks:
/ T If the alarm starts sounding whiie
e b measuring current consumption,
\ / follow the procedures below.
& When Volt-ohm-meter l3s OgsedA:
Turn the switch to over m
Touch tha battery surface (+) position and while the probes
® Mioro Tewt M0 108 fo ha button {except the e iniramion: depro Buon
. e illu .
Set up the Micro Test MT-101L fight button) for measuring e Staem.
O Power switch: ON Then turn the switch to the cor-
@ Polarity changeover button: + ;?:d;’l‘pﬂaxd maesure current
@ Current consumption/ . g)v;,:rr;‘nglc:g:g; ::'i;r.;tﬂ::lé :‘ss::g
Voltage indication button: HA tion/vaitage indication button
@ Voltags selection button: 1,66V to the V {M ) position, and

Battery connection
Button (except the light button)

Probe Black {—):
Clip Red (+):

Black probe

Apply the rad clip {+) 10 '
the button for measuring.

while tha black probe and the
red clip are being applied as
shown in tha Hlustration, de-
prass buttan “A" to stop the
alarm,

Then depress the current
consumption/voltage indication
button to the A { . } position
for measuring current consump-
tion.
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CHECK SPEAKER ELOCK

Procedures

Results

Check gain and loss of time,

Set up the Quartz Tester.

As there are several types of Quartz Testers, refer to the respec-
tive instruction manual.

2. Measuring If the watch tends to gain or
losa, proceed to Tima accura-
cy edjusting.

Time accuracy is adjustad by
turning the trimmer condens-
ar. {See page 28.)
See "HOW TO USE" on page 2 to check the functioning and
adjustment.
1. Check the stopwatch function,
Check to see if “start”, “stop”, “lap”, “lap release’ and “reset”
function correctly.
2. Check the alarm time setting function, Function gorractly and
Set the hour and minute more than one cycle and chack to see can be adjusted
if the digits are advancing correctly. Normal
3. Check tha time and calendar setting function, Wear the watch on the
Set the time and calendar diqits more than one cycle for each wrist to check time
unit and check to see if each digit is advancing correctly, accuracy.
Does not function correctiy
or cannot be adjusted:
Defactive
Proceed to Replace
circuit block.

(1} Check to see if the speaker sounds the alarm correctly,

Check to see if the speaker sounds when tha timepiece is in the Speaker sounds:
time and calendar setting function mode and when the two but- Normal

tons an the right side are depressed together,
Note: All segments light up when the two buttons are depressed
together.

Set the alarm time and
if the alarm does not
operate at the required
time, proceed to Replace
clrcuit blogk.

Speaker does not sound or

it sounds but not clear:
Defactive
Proceed to [, .
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CHECK SPEAKER BLOCK

Procadure

Resuits

{2) Check for any dust and scratches on the metal diaphragm of the
speaker block.

-— Metal diaphragm
{Check for sny dust and
scratchas on the metal
diaphragm.}

Note: Chack to see if the speaker hole is clogged with dust,

Speaker hole

(3) Check for any broken coil wire and short-clrcuit of the coil of
the spsaker block.

1. Setup the volt-ohm-meter
Range to be used: OHMS R x 1

2. Maeasuring
Apply the probes of the volit-ohm-meter to the lead terminal of
the speakor block.
Note: Be careful not to break the coil wire when the probes are

applied to the coil terminal.

(4) Check to see If the output signal of the circuit block is trans-
mitted to operate the speaker block.

1, Set up tha voit-ohm-meter.
Range to be used: DC 3V

2. Place the movemant on the
rmovemeant holder,

* (nsert the battery in the move-
ment and hoid it with scotch
tape.

s Make the alarm ready for
sounding by adjusting the
switch spring. Black {—)

3. Measuring

Apply the probes of the volt-
ghm-mater to the output ter-
minals for speaker of tha cir-
cuit block as shown in the illus-
tration on the right. Cheok to
sea if the pointer of the volt-
ohmemater swings twice every
secand,

Red (+)

(1.1
| (B gElts) \
B

t ma!mwnuﬂ

Mo dust or scratches:
Normal
Proceed to [8s.
Dust:
Defective
Wipe off any foreign
matter softly with a
cloth moistened with
cieaning solution,
{Benzine or alcohol)
Scratched:
Defective

wieplace speaker block.

Resistance:
3082 ~ 1508
Normal
Proceed to [&14.
Less than 3052 or
more than 150£2:
Defective
Replace circuit block,

Swings:
Normal

Replace speaker block.

Does not swing:
Defective
Replace circuit biock.

2b

CHECK BULB CONDITION

Procedure

Result

{1} Check to see if the bulb lead terminals touch the lead terminal
of the circuit block.

1. Check to sae if the two bulb lead terminals protrude by more
than 0.3 mm from the back side of the panel frams. And check
for any dust, lint and other contamination of the bulb lead ter-
minal.

“h'' should be ss high

as this level difference.

2. Check for any contamination on the bulb lead terminal of the
circuit block.

Bulb lead tarminal

{2) Check tc see if there is a broken filament in the bulb and If
there is any break In the welded portion of the bulb iead ter-
minal,

1. Set up the volt-ohm-meter.

Range to be used: OHMS R x 1

2. Maasuring

Apply the two probes of the volt-ochm-meter to tha bull lead
terminals as shown in the illustration.
Note: Either red and bleck probe will do.

Protrudas by more than
0.3 mm:
Normal
Protrudes by less than
0.3 mm:
Defactive
Pull out by using
tweazers.

No dust, lint or
uncontaminated:

MNormal

Proceed to [ .
Dust, lint or
contaminated:

Defactive

Wipe off any foreign

matter.

Bulb lights up:
Normal
Procaed to .
Bulb doas not light up:
Defactive
Raplace panel frame,




CHECX CONDUCTIVITY OF SWITCH COMPONENTS

Procedure

Rasuit

m

(2)

Chack to see if the switch spring functions correctly.

Check to see if the switch springs (four arrow-marked portions
shown In the illustration below) function correctly when they
are pushed in.

Chack to see |f the four arrow-marked springs touch the switch
terminals of the circuit block when they are pushed in by the
tips of tweezers and if they do not touch the switch terminals of
the circult block when reieased.

Switch terminal

“,ﬂzﬁ-""ﬂal"’ Switch spring

Check for dust, lint and other contamination on the contacting
portions.

Check to see if the lead terminal of the switch spring touches
the lead terminal of the circuit block.

Check to ses If the two arrow-marked portions touch correctly
when the panel frame Is removed.

Lead terminal

Check for dust, lint and other contamination on the contacting
portions.

When there is battery electrolyte leakage, refer to “HOW TO
CHECK AND REPAIR WHEN THERE I8 BATTERY ELEC-
TROLYTE LEAKAGE" for repairing,

Functions correctly:
MNormal

Does not function correctly:
Defective
if the switch springs do
not function correctly
after the switch springs
are adjusted, replace the
switch springs with new
ones.

Ne dust, lint or
contaminated:
Normal
Proceed to nz.
Dust, lint or contaminated:
Defective
Wipe off any foreign
matter.

Touch:
Normal

Do not touch:
Defective
Adijust by using tweezers
s0 that the lead terminal
of the panel frama tou-
chas the lead terminal.

No dust, lint or contaminated:

Normal

Replace circuit block.
Dust, lint or contaminated:

Dafagtive

Wipe off any foreign

matter.

7

TIME ACCURACY ADJUSTING
Time accuracy of Cal. A159A is adjusted by turning the
trimmer condenser.

Adjusting method

The watch will gain or lose according to the direc-
tion in which the trimmer condenser is turned.
Adjustment should therefore be made after ascer-
taining with the Guartz Tester whether the watch
tends to gain or lose.

Note for handling the trimmer condenser
Avoid excessive depressing and turning of the trim-
mer condenser.

Function of the Trimmer Condenser

The trimmer condenser consists of a rotor alectrods
and a stator slectrode as shown in the diagram,
Turning the shaft fixed to the rotor changes the
overlapped area between the stator electrode and
rotor electrode, which in turn changes the capacity
of the trimmer condenser.

Change in the capacity of trimmer condanser and
the adjusting accuracy rate,

Turning the trimmer condenser changes its capacity
as shown in the diagram,

The trimmer condenser has been so adjusted at the
factory so as to let the watch gain when it is turned
clockwise and vice versa. Whanaver adjustment is
neaded, however, turn the trimmer condenser while
examining the gain and loss by the Quartz Tester.

Al procedyres of Disassembling, Reasembling,
Checking and Adjustment are completed.

Rotor electrode Rotar

Stator

Stator alectrode

Rotor electrode

@D @ @ @
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