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Calibre No. Style Name

QUARTZ LLC
M1a3h CHRONOGRAPH

Characteristics

Casing diameter : Y 27.0mm

Maximum height : 6.1 mm

Frequency of quartz ¢rystal oscillator: 32,768 Mz
(Hz Hertz.. ... Cycle per second)

Time and calendar functions:
Digital Display System showing hour, minute, sacond, date
and day

Stopwatch functions :
20-hour Digitat Disptay System showing hour, minule,
second, |. 10 second and LARP-STOP indication

Tiine micro-adjustor : Trimmer condenser system

Humenation light for digital display panel :
lluminated in coordination with the tauch-button depressing
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Calibre No. Style Name
Mi590A UARTZ LC
PART NO. PART NAME PART NO. PART NAME
354 940 Stem (Short)
354 94} Stem (Long)
383 940 Setting lever
389 940 Setting lever axle spring
4009 9240 Crystal oscillator block
4607 941 LSi block
4032 940 Bulb
4050 941 Circuit bridge plate
421% 940 Insulator for battery connection
4242 943 Plus terminal of battery connection
4256 940 Crystal holding spring
4270 %40 Battery cennection
4313 940 Connector
4398 940 Liquid crystal panel guard
4510 940 Liquid crystal panel
4521 940 Reflecting mirror
4540 940 Spring for liquid crystal panel A
4540 941 Spring for liquid crystal panel B
022 256 LSl block scraw
022 256 Bulb holding screw
022 2546 Liquid crystal panel holder screw
022 256 Circuit bridge plate screw
022 256 Setting lever axle spring screw
022 256 Circuit block screw
023 061 Batlery connection pin
023 057 Pin for plus terminal of batte-y

SEIKO SB-BU

connection
Silver oxide battery
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I. SPECIFICATIONS AND FEATURES

Il. HOW TO USE

1. Specifications

______________ ——__ Calibre No,
item T

M158A

Display medium

Nematic Liquid Crystal, FEM (Field Effect Mode)

Display system

Two function changeover system

« Time display:
Continuous digital read-out in days, dates, hours, minutes and seconds
using FEM (Field Effect Mode} of liquid crystal.

e Stopwatch display:
Hours, minutes, seconds, 1/10 second and LAP time up to 20 hours
using FEM (Field Effect Mode) of liquid crystal.
(After 20 hours, measurement starts again from “0" second auto-
matically.)

Additional mechanism

s illuminating light

Crystal oscillator

32,768 Hz {Hz = Hertz—Cycle per second)

L.oss/gain

Casing diameter

Height

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

$27.0 mm

6.1 mm

Operational temperature range

10°C ~ +60°C (14°F ~ 140°F)

Regulation system Trimmer condenser

Battery power

" SEIKO 5B-BU silver oxide battery
Battery life is approximately two years.

IC {Integrated Circuit} C-MOS-LSi ... 1 piece

2. Features

(1) Simultaneocus display of the time and calendar.
Since the hour, minute, second, date and day are
frequently referred to in daily use, all of these
indications are dispiayed at the same time, so
that the time and calendar can be read simul- (3)
taneously.

{2} Stapwatch accumulating up to 20 hours
A stopwatch that can accumulate as long as 20
hours and as accurately as up to 1/10 second, has
enabled the range of measurable events to be

expanded. Measurement of not oniy a short
distance race requiring an accurate time record
but such events covering a long time span as
marathon and driving races also have become
possible.

Thin watch

Despite the watch containing all the necessary
chronograph functions, it has been successfully
made thinner (the waterproof cuter case being
9.0 mm in thickness) with the introduction of
a thinner panet and a newly developed module.

i ey e e XA A B A 2

1. Display

Time ant Calendar function

{In the months, April, June, LAP
September and MNovember,
the date is automatically
changed from the 30th to
the 1st of the next month,
and in February the date is
automatically changed from
the 28th to the 1stof March.)

{Month digits are displayed
anly while adjustments are
being made.)

Hour

Minute Second

2. Button operation

Time and Calendar function

Button A" —)

* [Light]

o
o

Crown Ao

adjusting function

Button “B"
“y

9\‘
<
0,
N
Or,
6“9\5‘

{Set [adjustmenti}

N rd

cﬂ“"\(\

R

Stopwatch function

STOP

1/10 second

{If accumulated time exceeds
20 hours, the digits will
automatically be reset 1o
"QO00000" and will start
measurement again from 0"
sacond,

Minute Second

Stopwatch function

— {Function changeover) 1/ \
i i /ff |‘ L \
i __ Depress il [ e il
i\ Crown \‘ lgfﬂ‘iSGJ i/
%\74@ i Deapress \\ BORENG = {Start, Stop)
R Time and Calandar k! ’ N

{Lap, Lap release, Reset)

* How to use the light (for the time and calendar function)

Depress button “A" to activate the illumination light, and the
entire display can be read in the dark.

3. How to set the time and calendar

+ Puli out crown, and the time and calendar digits are ready to be adjusted. This can be done during any
function, time and calendar function or stopwatch function, the watch may be performing.

o With crown still in the pulled out position, depress button B and the digits {flashing} to be adjusted are
displayed cyclically in the order listed below every time it is depressed.

e With crown still in the pulled out position, depress button “A”, and the digits to be adjusted (flashing)
advance by one digit every time button "“A'" is depressed. (With crown in the pulied out position, depress
button “A’”, and the second is reset to 00" second.)

adjusted,

Push in crown and the watch function is set to the time and calendar function no matter which digit is being

Pull out crown Second el  Minute [ Hour p——g» Date

Py MONth e Day

£

Month digits are displayed only
while adjustmants are being made.

Return to second digit.

-3

{See next page for further details.)




Return to second digit

[EXAMPLE]

How to change the indication of 10:08:42 AM of May 23 (Sunday} into 7:00:00 PM

of June 10

Button
operation
[Select
and set)

Digits

to he
adjusted
{in the

numerical
order)

! (1) Second

@ Minute

& Hour

{Friday).
Button A"

SELECT (Select the digits to be adjusted) SET {Digit adjustment)

Deopress button '"B", and the digits start flashing. Depress button A", and the flashing digits ad-
vance by one digit every time button “A" is
depressed.

{When the sccond digits are to be adjusted,
depress button A" and the second will reset
to "“00".}

Pull out crown

HAH {AM) or HPlr
{PM} is displayed
{"A' or "P" is dis-
played only while
the adjustment is
being made.)

Depress button A" in ac-
cordance with the "00"
second of a time signal and
the seconds are then reset
to 00", {When the second
counts any numbers from
00" to '"29", the seconds
are automatically reset to
00", If however, the sec-
ond counts any numbers
from 30" to "B9" when
button "A’ is depressed,
one minute is added and
the seconds return to '00”.

Depress button “B*' after
adjusting the second digits,
and the minute digits start
flashing.

Adjust the minute digits.

@ Dats

W\ . Date iai i
e {Month digits are displayed
Pay / Z [{. L) \)p

sl

The display is changed to

|For date adjustment only)

Be careful not to mistake
A" (AM) for P (PM) or
vice versa, Always take into
account the AM or PM
period when setting the
watch so that the date can
change properly at mid-
night,.

date, month and day.

only while an adiustment

is belng made.) s

——lly
Depress button 'B™ again,
and the second digits are
ready tc be adjusted. After
> all the adjustments are
completed, push in crown
—

4. How to use as a stopwatch

{1) Preparation for measurement

Be sure to start the stopwatch from its reset condition.
(All digits must indicate 0" as shown in the illustra-
tion on the right.)

How to reset

Depress button “B”, and “STOP" is indicated. Then,
depress button “A’’ once or twice.

(2} How to measure

' £y 1/10 second
Minute. .-
S

iy \I A

R A - Cro
Hnurw\;\%{*\t—ﬂ.’ﬂﬂﬂﬂ,h- tFuw:tion

W e

i changeover}

e
~ Button 'B”
{Start, Stop)

"\

0 [
! l

Buttan A"
{Lap, Lap reloase,
Raoset}

Reset condition

When the runner crosses
the finish line.

=y

g \
& : b
:Er; 3 ! ‘I,‘i m‘-ﬂﬂ\“}l\ e
A i 00506,
\V\“ L': R ‘...-‘--- jf
e
Start | D»I
b= [ 1 1 Reset to "0 second
g ,f
l.ap time l.ap ralease L '{f- . s
7 / — ’ B i — \
1] / e ! S v |
SN — —b ([a:am}]v |
@ f | a 8 lf‘/
I ; ;
£ k | 0:0000 — /
o - /,
3 _

Dapress  buttan  "A"
oncp  to  indicots  the

time digits after  the

in one

Time record for
first competitor

N
i I

Continuous time measurement

of two competitors

event

First competitor crosses
the finish line

Becond compstitor crosses mausured time is re-
the finish line, corded,

Time record for  Time record for
first competitor second compatitor

« The stopwatch device and the time and calendar dev
the stopwatch device is used for a long continuous per

by mistake and upsetting the stopwatch measurement,

is depressed to indicate the time and calendar and should be depressed again when the
time measurement is required. That prevents the button A’ or “B" from being depressed

ice function independently, When
iod, it is recommended that crown

5. Remarks for battery replacement

Incomplete digital figures may be indicated on the displ
However, this is not a malfunction. Adjust the time and

— 5 —

{Example]

ay panel after battery is replaced.
calendar digits.




111, DISASSEMBLING AND REASSEMBLING

MORE DETAILED EXPLANATION FOR STATIC ELECTRICITY

1. After-sale servicing instruments and materials
For after-sale servicing of SEIKQ Quartz Digital Cal. M1B9A, the following instructions and materials are necessary.

(1) Quartz Tester QT-77 _ (4) Movement holder ($-644)
Used to chack tirne accuracy (daily ratej. Used for disassembling and reassembling of the
movement.

(2} Micro Test MT-10 EH {6) Battery holding spring {$-815)
Used to chock current consumption and to supply Used for securing battery and flowing current when
voltage power constantly. the movement is removed from the case.

N Battery holding spring

{3) Volt-ohm-meter {6) Static electricity protector 5-830
{Used to check battery voltage and measure current Used to protect the C-MOS-LSi of Digital Quartz
consumption, ete, from being damaged by static electricity,

The reason of necessity:

When repairing the movement of the SEIKQO Digital Cluartz, be sure to use the Static Electricity Protector, 5-830,
in order to protect its circuit block from being damaged by static electricity.

The human body and clothes are often charged with static electricity of several thousands to several tens of
thousands of volts, depending on environmental conditions, If this high voltage static electricity flows directly
through the circuit block, the C-MOS-LS1 will be damaged. The Static Electricity Protector, $-830, shunts the static
electricity to ground, protecting the circuit block when it is repaired.

How to use

D e (\'V
"&*ﬂx;mm‘h'

R

Wrist strap

Conductive ruixber sheat

‘ <‘:_] Grounding wire

P Ground

Earth connector

o Set up the Static Electricity Protector as illustrated ahove, and place the movement of the Digital Quartz Watch
on the conductive rubber sheet {B) for repair. This rubber sheet is specially processed to have a conductivity
for discharging static electricity.

® Put the wrist strap {A) direct around the naked skin, and not over clothing.

® Be sure to connect the earth connector {C) to the grounding wire clirectly connected to the ground, or connect
the earth connector (C)} to the grounding wire which is connected to the earth terminal at the outlet or a metallic
water service pipe for the same effect.



HOW TO USE QUARTZ TESTER QT-77

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

{A) Power l[amp
/ {B) SEC./DAY daily rate display
{C} Input indicator
{D) Wateh selection buttans

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

ALY TLETL

L) Input jack
j puts {K} Mark for placing watch

(H). mee' ad]ustelr ) {t.} Electro-magnetic and electric-field
(G) Measuring time setection switch detection Changeover/Power switch

(F} Power switch
{£} Earphone torminal

Preparations before measurement

Fuse holder

s Make sure that the voltage indicated by the supply voltage
setting switch is tha same as the voltage rating of your
household power supply. f it isn't, turn the fuse holder
counterclockwise {arrow-marked direction) and remove the
fuse. Pull out the supply voltage setting switch and adjust it to
the voltage rating of your power supply, and set the fuse in
position.

Supply voltage setting switch
(ex, 220V)

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

¢ Battory for Electro-magnetic/electric-field detection microphone DM-1

If the microphone is to be used for the first time, insert the battery {supplied along with the micraphone} into
the migrophone. 1t is recommended to check the battery voltage periodically. When the microphone is not

sed turn the electro-magnetic and electric-field detection Changeover/Power switch to “STEP, SWEEP, LE”
side, to preserve the battery life,

Measurement of time accuracy (daily rate)

{1)

{2)
(3)

(4)

{(5)

(6)
(7)

{9}

{10}

With the power switch {F} off, insert the power supply cord plug into
the electric poweroutlet, Leave the Quartz Tester (QT-77) to stand for
some 20 minutes.

Turn on the power switch (F}. The power lamp {A} will light up.
Put the plug of the electro-magnetic/etectric-field detection microphone

DM-1 {(J} ali the way into the input jack {1). e

Depress white button {L.C} of the watch selection button, e

Set the measuring time selection switch {G) at "4 sec.”,
“Bsec,” or 10 sec,”, 4
The daily rate can be measured at any position 4 sec.,
6 sec. or 10 sec.

it is generally accepted, however, that the longer the

LA T

measuring time is the more accurate wili be the measure-
ment.

Insert the earphone cord plug into earphone terminal (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 [E} (K} in the center of the microphone,

Put on the earphone, and move the watch on the micro-
phone in various ways, and by changing its position and
angle, the volume will change. Determine the watch
position and direction where the earphone sound be-
comes loudest. At this time, the input indicator (C) will
remain lit.

Note:

In almost all cases, all the above procedures will be suffi-
cient for 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 display panel (B). If the daily

rate of the watch exceeds the measurable range, it is not &
displayed on the panel. POVER
MNote:

- 00

SEC / DAY

INPUT

If the glass of the watch has perspiration or oil on it, the
Quartz Tester QT-77 does not pick up the signal,

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




2. Disassembling and reassembling of the case

< Disassembling procedures >

The parts from (3); to (3,
are disassembled as one com-
bined unit,

Turn upside down the com-
bined unlt for disassembling.

Lubricatingee: Silicone grease {500,000 c¢.s.}

Normal quantity
{lubricate gaskets)

< Reassembhling procedures >

@ Battery hatch

‘b {Battery hatch gasket)

Battery

e @ Case back

— @ Stem with crown

- O Case ring

b e @ Mavement

—10—

@ Case back gasket

@ Holding ring for gasket

 — @ Caseband

and "B’ washer}

dure. But when they are
disassembled, be sure to

lubricate.}

(Glass, Plastic gasket,
Panel cover, Button A"
and “'B", Button A"

Button “A" and "B” (it is not necessary to dis-
assemble them under nor-

l mal disassembling proce-

REMARKS FOR DISASSEMBLING

(3) The case back can be disassembled by pushing
the case opener into the opening notch. {The
parts from (3), to (3)4 are disassembled as one
combined unit.)

~—Case opaner

@. Stem with crown
While pushing the arrow-marked portion with
tweezers, pull out the stem with crown.

Stem with crown

REMARKS FOR REASSEMBLING

@ Holding ring for gasket

(4) Movement

@ Case ring
Reassemble the above three parts as showi in
the iliustration on the right. Make sure that they
are reassembled in the correct position and
direction.

Holding ring for gasket

™ Groovae for buttan pipe

Protrusion for correct.
positioning of case ring\\

Casa ring

Groove for correct —_
paositioning of movement

Movement/Haole for stem
with crown

Cassband
(§) Case back

i} Mount the case back evenly on the caseband
making sure that the stem with crown is set
into the groove.

i) Push the case back hard with fingers so that
the caseband is snapped closed to the case
back firmly as shown in the illustration,
if it is not snapped closed with fingers, use
SEIKO tightening tool.

Inserting disk: Plastic
supporting disk (S-173)

Case back

Caseband

(7) Stem with crown
After reassembling, check to see if the stem
with crown is pulied out and then pressed in
correctly.

Glass

Supporting disk: Plastic
supporting disk {$-173)

-1




REPLACEMENT OF THE GLASS

{As the glass is combincd with the caseband, dis-
assemble it only when the replacement of parts is
necassary. Use the case tightening tool 5-220.)

® How to disassemble the glass
Use the S-160 Disk unit to disassembie the glass.

Inserting disk: ¢ 18.5 mm ~ ¢19.6 mm
Supporting disk: ¢33.0 mm ~ $35.0 mm

¢ Place a vinyl sheet between the supporting disk
and the glass as shown in the illustration,

o Push the glass together with the panel cover for
disassembling.

® How to reassemble the glass

i} Fix tha plastic gasket
¢ Be sure to replace it with a new plastic gasket
so as to maintain high water-resistance.
s Do not mistake the upper side of the gasket
for the lower side.

ii} Fix the panel cover
Be sure to fix the back side of the panel cover
firmly to the caseband.

iit} Set the glass
Do not mistake the upper side (narrow bevel)
of the glass for the lower side {wide bevel)
which fits into the caseband.

v} Push the glass in
Inserting disk: Plastic supporting disk (§-173)
Supporting disk: $26.0 mm ~ ¢27.0 mm

tnserting disk: Plastic supporting disk {S-173)
Supporting disk: ¢26.0 mm ~ $27.0 mm

Holding ring for gasket

(5-220}

Inserting disk

Caseband

Inserting disk

Plastic gasket

Caseband
Narrow bevel /Giass
7
F/g P
# I
Wide bevel {glassy)
Casaband

Inserting disk

Glass -

Supporting disk

{The holding ring for gasket must be
placed on the supporting disk as shown
above.}

12—

3. Disassembling and reassembling of the movement and lubricating of the switch components

NOTE:

After reassembling, hold the bat-
tery with the battary holding
spring and check the display.

If there are any display failures,
the connector might not be placed
in the correct position. Move the
connectors and reassemble them
in the correct position.

Disassembling procedures Figs.: @ ~ @
Reassembling procedures Figs.: Q0 ~ @

Lubricating: SEIKO Watch Qil, -6, (0>
Normal quantity

ALL THE SCREWS USED ARE THE SAME.

@ Liquid crystal panol holder screw
(4 pes.)

— @) Liquid erystal panel holdar A

(:D Liquid crystal panel holder B

——— @ Liguid crystal panel

Nate for reassembling
¢ Do not mistake the upper
side for the lower side

S @ Cannector {2 pes.)

Note for disassembiing
When the connector Is dis
assambled togethaer with the

liquid crystal panel, remave
the connactor from the liquid

/ crystal panel.

)

Refiecting mirror @
Note for disassemnbling and
reassembiing
e Be careful not to scratch
the surface
o Reassemble with the black
coated side down.

! Note for disassembling and
reassembling
® Thare is no difference be-

\/ tween the upper and the
- lower side,

# Be careful not to scratch
with twesezers.

—_—— C’;_') Liguid crystal panel frame

@ L.SI block screw (3 pes.}

——— (9 LS! block

Nota for disassembling

& Pry up.the four pinned por-
tions with tweazers. (Be care-
ful not to scratch the por-
tion around the guide hole
of the LSl block,

MNote for reassembling
® Place the LS| block on the
main plate s0 that the pins
coma into the holes re-
spectivaly.
® Handie by holding the metal-
lic portions,

—13—



REMARKS FOR REASSEMBLING

With the movement reassembled by following the
procedures from @ to the circuit bridge plate screw
as explained in Page 14, check the movement by
the following procedures.

@ Circuit bridge plate screw {3 pes.) Pin {A}
Noste for rez:sfembling: 1. When the stem with crown is in the normal posi-
/6 ee page T tion, the spring of the setting tever touches neither
@’ - \> @ __ ) \——————— (D Cireuit bridge plate pin (A} nor pin (B). '\)
‘ Ty — Batting lover
(= e P
G_,;Ef/ @ b
5, 19) Crystal holding spring . e
= e
Bulb holder screw (3 pes.) GD --------------- ——? QF ‘?
Bulb Q,D RS ——

Notg for disassembling and
roassombling
& Do not hold the bulb and
connoctod  portions with
1wWoe2ors,

| .
| g @ Crystal oscillator block screw {1 pc.)

2. When the stem with crown is pushed in, the spring
of the setting lever touches pin {A) but it does not
touch pin {A} when the stem with crown is re-
leased back to the normal position,

Crystal oscillator block 0@ m—

Noto for disnssembling and
roassemiling
® Ay thoe lead Trame, the rim.
mer  condenser  and - the

crystal oscillatar are assom- — 1-7 Setting lever axle spring screw . " .

hl?:d in 0o clreuil hlofuk, bo ki § CD (2 pcs?) ( ’ This acts as a switch mechanism and enables the
caraful net lo prick or pull ﬂ watch to change from the time and calendar func-
thom with lwenzars, ,,_E

Note for reassembling
® Reassermnble while the stem
with crown is pushed in,

tion to the stopwatch function and vice versa,
} —--—~w—-———Settinglever axle spring P

® Setting lever

Note for disassembling and
reassembling
@ Be careful not to damage
the thin spring.

3. When the stem with crown is pulled out, the spring
of the setting lever touches pin (B}, and this makes
the time and calendar display ready to be adjusted.

Main ph,“a —— [ ——
Note for disassembling and
raassembling
& As the battory connection,
the plus terminal of battery
connection and the insulator
tor battery connection are
assembled in the main plato,
be careful not to damage h _@ Stem with crown
tham with tweezers,

—14— 15



4. Cleaning

Since several parts of M169 differ from conventional mechanical watches, use the following method when cleaning.

HOW TO CLEAN

Name of parts

Liguid crystal panel

o

Connector

RN

Main plate
Liquid crystat panel frame
Circuit bridge plate

Parts other than above

Cteaning Drying Solution Remarks
DO NOT CLEAN » Wipe dust and lint off with
a soft brush.
o Wipe the electrodes of the
liquid crystal panel and the
LSl block ONLY with a
cloth moistened with ben-
zine or alcohol.
Rinse or wash Cool air Alcohol « Do not use benzine and
with a soft brush trichloroethylene.
Rinse or wash Cool air Benzine or
with a soft brush alcohol
Clean with Cool or Trichloro-
cleaner, rinse hot air giliylene,
or wash with benzine or
a soft brush, alcohol

—16—



IV. CHECKING AND ADJUSTMENT

1. Guide table for checking and adjustment

MALFUNCTION

when handling the movement. |

{Be sure to use the Static Electricity Protector 5-830

Poor appearance

Defective time and calendar
adjustment and display change

! Display fait.ure
e
- Time inaccuracy
—»
Ly e
P

Light is not lit or dim.

—17—

—bE Check accuracy ’

‘ Replace battery J

Check appearance
and function

1T

End of procadures

{Wear the watch on the
wrist for complete check-
ing after repairing.}

Normal display
. >
Normat
o Check conductivity of Check liquid crystal panal,
Check battery voitage liquid crystal panel, LS| block and crystal !
| LSI block and crystal oscitlator_block
oscillator block
Display failure
Low voltage 2efective
' | Replace with a provisional
D | Check current consumption [y batter —
When battery life is =h v
judged to be short. Normal
#  Replace liquid crystal panel P
Defective r Time accuracy adjusting P
Check accuracy .
Defective
Check adiustment Replace the liguid crystal
Normal and functlioning —®  panel, LSI block and crys- >
tal oscillator block with
) new ones if they are faulty.
Not functioning Cannot be repaired If time is inaccurate, wear
Check conductivity of : Check conductivity of the watch on the LS.I
switch components | liquid crystal panel, block or the crystal oscil-
LS! btock and crystal lator block. S
oscillator block Repair completed
Functioning
4
Normal Normal
DE Check battery voltage —)E Check bulb condition R Repiace bulb P!
) Defective
Low voltage N Replace with a _»
provisional battery




2. Malfunction and checking points

& Check in the numerical order,
® Refer to ""Guide table for checking and adjustment’'on page 17,

CHECKING POINTS

A\ B C F G H

i
FAULTY SYMPTOMS Battery voltage ! Conductivity of Liguid LS\ block Time accuracy Adjustment Bulb Switch
liquid crystal crystal panel Crystal oscillator adjusting and compongnts
panai, LS1 block block functioning
and crystal oscil-
lator block

Mo digital display, all segments are dim or poor response,

Soma segments of the All segments are displayed or the segrment which should be on
w ::“i‘:gh{'ﬂums are not and off is reversad as shown in the iHustration, 3
i f - O @ ®
g 8} If tar avor 3 8 - 1 1
o B Tmmmmm .J CN ‘
. 1 . - y !
g :0Hs9) 18:8888; R |
< \
g \
& {Deflection) {Poor appearance} |
a Some or all of one segmant show different contrast  Som. portions of the liguid crystal panel will have [
depending on the direction of view, air bubbles or iridescent view. ‘
(.‘ 1 O
L > Example: ‘
t
3
Example: _‘ :
|
I S _ - S — B
Gain or loss tested by Quartz Tester, ;
. % €y
o ;
< [
'
o]
Q
2 s
; Though Quartz tester indicates the normal figures, a watch gains or loses when it is worn on the wrist,
=
F @ @ @

Defective time and catendar setting or failure of changeover of time and calendar display

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

©)

DEFECTIVE TIME AND
CALENDAR SETTING,
DISPLAY CHANGEOVER

©
®
©
®
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3. Relation between segment (Liquid Crystal Panel Electrode) and C-MOS-LSI output terminal

A complete knowledge of how the segment {Liquid Crystal Pane} Electrode) works with the C-MOS- .81 output terminal
will provide the correct procedures for checking and adjustmant.

Note: All segments are displayed or the segment which should be on and off is reversed when the common
electrode causes defective conductivity.

¢ Designation of segment

[Exampte]  3a 8

~J

a
o=
Ju P

-LI-
d

¢ Connection with segment and C-MOS- LSi output terminal

The liquid crystal panel electrode is connacted electrically with each segment which forms a digital figure as shown
in the itlustration of the panel pattern below.
(The pane! pattern can be seen if the panel is slightly tilted and looked at in an angular position.)

Also, the liquid crystal panel electrode is connected electrically with the C-MOS-LS| output termina! by the
connector,

Z
Common electrode 5; Mon AP 2f 23 81 72 7y 8¢ Comman electrode % o]
nh 2

bf
8h [SUN 3'1 3a [THU fFR4 |8b 171 [7c |saT
‘ I

o | [aal ol el |31 |3
l
H l

TUE
@
S
T

FRI
oo
~%

[}

=
=

3

SAT

3
-~
o=
~
o0
=~
=Y

\MI_'[/

)

f
|

2c le| th

|

2

ae| |av] |ag

5o Pb. g lac |3 |30 j2¢ jlg llc I”

Second dot

Second dot
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4, Procedurss for checking and adjustment

CHECK BATTERY VOLTAGE })

Procedure

Result and Repair

Use the foliowing procedures to check battery / _,,, \

voltage. roc

1. Set up the volt-ohm-maeter
Range to be used: DC 3V

2. Measuring
¢ Probe Red {+).... Battery surface {+)
o Probe Black {—) .. Battery surface {--)

When there is hattery electrolyte leakage,
refer to "HOW TQO CHECK BATTERY
ELECTROLYTE LEAKAGE AND RE-

PAIR' below for repairing.

More than 1.8V . ., . Normal
f.ess than 1.8V . ... Defective

HOW TO CHECK BATTERY ELECTROLYTE LEAKAGE AND REPAIR

1. Remove the movement from the case

2. Disassamble the movament

w

Wipe off battery electrolyte on the crystal oscillator block and the L.SI block

(1) Wipe off battery stectrolyte on the lead frame, each connecting portion, etc. with 2 cloth
moistened with distilled water. (Do not use such fluffy cloth as gauze, flannel, etc.)
When the crystal oscillator block and the LSI block are cleaned, be sure to clean the shaded

portions shown below and the connecting portions.

Mote: Do not expose the trimmer candenser to water or alcohol, and if it is exposed, there may
be a change in its condenser capacity and evertually in the time accuracy.

Crystal oscillator block

s Connecting portions

Case bock side Display panel side

LSt block

Connecting portions

Main plate side

{2) Wipe the shaded portions and the connecting portions again with a cloth moistened with
alcohol, (If the cleaned portions remain wet with water, they will corrode with rust.)

{3) Dry with cool air by using a dryer.

4. Wipe off battery electrolyte on the other parts (main plate, switch components, etc.).

(1) Wipe off battery electrolyte on each portion with a soft brush moistened with distilied water.

{1f distilled water is not available, use ordinary water.)
{2) Rinse with alcohol.
{3} Dry with cool air by using a dryet.

5. Reassemble the movement

Replace the battery with a new one.

6. Chack if the time setting functions and the current consumption are normal.

—20—
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CHECK CONDUCTIVITY OF LIQUID CRYSTAL PANEL, LSI BLOCK AND CRYSTAL OSCILLATOR BLOCK

Procedure

Result and Repair

{1) Maie sure that the screws are tightened firmly.

1. Crystal oscillator block screw {1 pc.), circuit

\ 2. LSl block screws {3 pes.)
bridge plate screws {3 pcs.)

{2) Check for dust, lint or other contamination on the conductive portions
shown in the illustration below.

Liquid crystal panel electrode Connector LSH block output terminal

Check for dust, lint or
other contamination on the
pin heads,

Connecting portions with
the crystal oscillator block
and the pins. {10 portions)

{3} Check the liquid crystal panel electrode for any glass defect and the
connector for any tiny break.

Glass defect Tiny break or crack

Lead frame

{4) Remove the circuit bridge plate and
check the connection of the lead
frame of the crystal osciilator block
with the pins by using a microphone,

Main plate pin

—

No loosened screws . . . Normal

Proceed to E2

l.oosened screws . ... Defactive
Ratighten scraws

Uncontaminated . . . Normal

ao [
Proceed to 3

Contaminated . . . .. Defective

Wipe off any
foreign matter.

No glass defects, break or
crack ... i Normal

Proceed to E 4

Glass defects, break or crack
................ Defective
Replace with new ones

Lead frame
l in
O// ..... Normal
", s \f time is inaccurate, wear

ST the wa e
{Mﬁjt‘fﬁfaﬁé’f teset.deh on tha wrist for

e ey

..... Defective

’:}','” Bend the tead frama with
7777, tweozers so that it touches

" %the pin,

N
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CHECK LI10OUID CRYSTAL PANEL! LSI BLOCK AND CRYSTAL OSCILLATOR BLOCK

Procedure

Result and Repair

Check to see if the liquid crystal panel and the crystal oscillator block
function correctly. [Refer to "Relations between the segment and the
C-MOS-LS| output terminal’’ on page 19.)

1. Check liquid erystal panel

{1) Set up the volt-ohm-meter

Range to be used: CHMSR X 1 ~R X 1K

Note:

e Any range will do if more than 3V is applied to the terminal
of tha volt-ohm-meter.

o |f the output voltage of the volt-ohm-meter is less than 3V
in measuring, all segments may not be lit, When no segment
is lit, change the range to R X 10K which is higher in
resistance than R X 1K,

{2) Remove the liquid crystal panel from the movement and turn
it upside down. Apply the probes.
(3) Measuring

e [ g trode of defective segment

—-- Common electrode {Either red or black probe
must be applied to the common electrode.}

Note: Either red or hlack probe will do.

2. Check the LSI block and crystal oscillator hlock output voltage.
{1) Set up the volt-ohm-meter.
Range to be used: DC 3V
{2) After reassembling the battery and the battery holding spring to
the movement, remove the liquid crystal panel holder screw,
liquid crystal panel holder, liquid crystal panel, connector,
reflecting mirror and the panel frame@as explained on page 13.

{3} Measuring

Probe Red (+) . ... Main plate

Probe Black {—). .. One of the output terminals
of the C-MOS-LSI

Black {-)

{If some displays are defective,
apply to the corresponding out-
put terminais of the C-MOS-LSI.)

Read (+}

Lightsup ......... Normal
Proceed to 3

Does not light up . . . Defective

Replace the liquid crystal
panel with a new one.

More than 0.8 V ... Normal
{All the terminals must
be more than 0.8 V.)

Return to ﬂ

Less than 0.8 V .. .. Defective

b Replace the crystal oscillator block or the LSI block with a new one and check to see if it

functions correctly. {This will tell which block is defective.}

Procedure

CHECK CURRENT CONSUMPTION

Check to see if the current consumption is normal.

Check under the foilowing three conditions. Black probe

1. Time and cajendar function

2. Stopwatch function \\ =
3. Time and calendar adjusting funetion \ 4.__\‘\
Measuring (\& \
i NS &t
{1) Micro Test Stem with crown—{} e
¢ Probe Red {+) . .... Case
e Probe Black (=) .. .. Battery connection

Red clip

If current consumption cannot be measured (if electricity does
not flow from the movement to the case), apply the red probe
{+) to button “B’’ (or stem with crown) for measuring.

Red Black

Reason:
e Button is connected electrically with {+),
e Application of a probe to button A’ activates the light
and electricity consumption increases excessively,

(2) Volt-ochm-meter

Place the battery on the case back
with its minus surface turned up.

Range to be used: DC 0.03 mA™

e Probe Red (+) .. .. Battery connection
s Probe Black {(—) ... Battery surface (-}

If measurement is impossible by the above Black probe

procedures, place the battery on button "B
{or stem with crown) and touch it with the
probe,

Black Red

Rasult and Rapair

* Mota:

if the pointer of the volt-ohm-
meter swings over the maxi-
mum vaiue when DC 0.03mA
is used, change the range to
a greater one where the point-
er does not run over the
maximum valua while apply-
ing the probes to the re-
spective portions. Then, after
two or three seconds, return
the range to DC 0,03mA again
for measuring.

Less than 3.5 uA .. .. Normal

Replace with a provisional
hattery

More than 3.6 uA . .. Defective

Proceed to

—22-
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Procedure

Result and Repair

CHECK ADJUSTMENT
m:mo FUNCTIONING m CHECK ACCURACY

CHECK BULB CONDITION

|

Check gain and loss of time.
1. Set up the Quartz Tester.

As there are several different types of the Quartz Testers, refer to
the respective instruction manual.

2. Maasuring

Neither gain nor loss ... Normal

Either gain or loss ....... Defetive
Time accuracy adjusting (See
page 26 for reference.)

1. Chack adjustment

Check to see if the digit adjustment can be made correctly by the but-
ton operation following the procedures on page 4.
« Check adjustment by following all the adjusting procedures.

2. Check functioning

Check to sea if the stopwatch device functions correctly by following
the procedures on pageb.

Can be adjusted , . .. .. Normal

Proceed to B

Cannot be adjusted . . . Defective

Replace the LS| block or
crystal oscillator block with
new ones,

Check to see if the bulb functions correctly.
1. Chack to see if there are any loosened bulb holder screws {3 pes.)

2, Check by the Volt-ohm-meter.

(1) Remove the bulb from the crystal oscillator block,
{2) Set up the Volt-ohm-meter
Range to be used: OHMS R X 1
{3) Checking
1} Check to see if there is a broken filament in the bulb and if there
is any breal in the soldered portion of the terminal.

Probe Red {+}

ther sid b
Probe Black (—) ~ PP to sither side of the bulb

i1} Check to see if the transistor
for bulb functions correctly,

Probe Red . . . Buib lead terminal
shown in the illustration, ) ;
Probe Black . . . Two other bulb Transistor for

. bulb is con-
jead terminals. tained inside.

Note: The light might become slightly dim due to the transistor used for
the bulb,

No loosened screw ., . . Normal
Proceed to _' G 3

Loosened screws . . .. Defective
Retighten screws

Lightsup ......... Normal
Proceed to (3} 1
Does not light up . . . Defective
Replace bulb with a new one,

Lightsup ......... Normal

Proceed to

Does not light up . . . Defective

Repiace bulb with a new one.

CHECK CONDUCTIVITY OF SWITCH COMPONENTS

Procedure

1. Remove the movement and check to see if the switch portion of the
liquid crystal panel hotder “8" functions correctly.

e Checking
Check to see if the liquid crystal
panel holder touches the pin
pushed in the arrow-marked
direction and if it does not touch
the pin when it is released.

Liquid crystal
panel holder "B e

Pin
2. Check to see if the thin spring of the setting lever functions correctly.

Check after disassembling procedures have heen completed up to @)
LSI block and setting the stem with crown In position as explained on
page 13.

{Pins "A’ and "B’ are combined with the crystal oscitlator block,)

Pin "A"

Main plate Pin B

o Checking

Check with a microscope.

{1} Check to see if the thin spring of the
setting lever touches the pin A"
when the stem with crown is pushed
in and if it disconnects from pin “A”
when the stem with crown is released.

{2) Check to see if the thin spring of the
setting lever touches the pin “B”
when the stem with button is pulled
out and if it does not touch the pin
“B" when the stem with button is
pushed in.

Piﬂ "A“

Pin vge

{3) Check for dust, lint or other contamination on the conductive portions
of the parts above.

When there is battery electrolyte leakage, refer to "HOW TO
CHECK BATTERY ELECTROLYTE LEAKAGE AND REPAIR"
for repairing.

Resuit and Repair

Functions correctly , .. Normal

Proceed to m (2}

Does not function
cotrectly ......... Defective

Adjust the switch

(If adjustment is impossible,
replace the liquid crystal panel
holder “B"" with a new one.)

Functions
correctly, .. ..., Normal

Proceed to 3

Doaes not function
correctly ...... Defective
Adjust the thin spring,

(¢f adjustment is impossible,
replace the setting lever with
a new one.)

Uncontaminated . .. Normal
Proceed to E
Contaminated . .... Defective

Wine off carefully

73
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TIME ACCURACY ADJUSTING

Time accuracy of Cal. M1569A is adjusted by turning the trimmer condenser,

s Adjusting method
The watch will gain or lose according to the direction in
which the trimmer condenser is turned,
Adjustment should therefore be made after ascertaining
with the Quartz Tester whether the watch tends to gain
or lose.

» Note for handling the trimmer condenser

Avoid excossive depressing and turning of the trimmer
condensar,

s Function of the Trimmer Condenser

The trimmer condenser consists of a rotor electrode and Rotor electrode Rotor
a stator alactrode as shown in the diagram.

Turning the shaft fixed to the rotor changes the over-
lapped area batween the stator electrode and rotor elec-
trode, which in turn changes the capacity of the trimmer
condenser,

Stator electrode

o Change in the capacity of trimmer condenser and the adjusting accuracy rate.
Turning the trimmer condenser changes its capacity as

shown in the diagram. Rotor electrode
The trimmer condenser has been adjusied at the factory Stator electrode
s0_as to ot the watch gain when it is turned clockwise and E@ C@ E@ C@

vice versa. Whenaver adjustment is needed, howsver, turn
the trimmer condenser while examining the gain and loss by
the Quartz Tester.

1

3
o
\\o‘-‘ S %,
2 o
\?\Q %, .

Turning angle

Condenser capacity

All procedures of Disassembling, Reassembling, Checking and Adjustment are completed.
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