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Cal. AT33A

Characteristics
Casing diameter : ¢ 28,9 mm
Maximum height : 7.0 mm
Fraquency of gquartz crystal oscillator: 32,768 Hz (Hz=Hertz .. ... Cycle per second)

Time functions : Digital Display System showing hour, minute, second and day

Calendar functions : Digital Display System showing month, day and date

Alarm functions : Can be set to operate at desired minute and hour

Display medium : Nematic Liguid Crystal, FE-Mode

Yime micro adjustor : Trimmer condenser system

Hluminating light : lluminates all the digital displays in the dark by depressing the light button.
Battery lifa indicator : All the digits in the display begin flashing.

PART NO. PART NAME PART NO. PART NAME

4001 885 | Circuit bfock

4033 880 | Liquid crystal panel frame (with bulb)

4245 880 | Switch spring

4313 880 ;| Connector

4410 885 ! Circuit bridge plate

4510 880 | Liquid crystal panel

4521 5190 | Reflacting mirror (Silver)

4521 511 | Reflecting mirror (Gold)

4540 880 | Liguid crystal panel holder

4580 880 | Speaker block

022 493 | Liguid crystal pane! holder screw

wSEIKO SB-BU

veMaxell SR1130W

}Siiver oxide battery

YrBattery e The applied battery for this calibre might be added the substitutive in the future. In that case,

please refer o separate "BATTERIES FOR SEO QUARTZ WATCHES"

¥ =>Please see remarks.
Part numbers in light letters are not shown in photos,
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. SPECIFICATIONS AND FEATURES

1. Specifications

Hem Calibre No. A133A
Display medium Nematic Liquid Crystal, FEM {Field Effect Mode)
Display system Three-function changeover system with time, alarm setting and time/calendar

setting functions,

Time function: Digital display system showing hour, minute, second and day.
In the time function, calendar and time set for the alarm are displayed by
depressing a button,

Catendar: Digital display showing month, date and day,

Time set for the alarm: Digital display showing hour, minute and “A" {for
AM}/PY (for PM),

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

Additional mechanism ® Battery life indicator ‘
{It starts the entire display flashing when the time digits are displayed.)
® Alarm test systermn
® Pattern segment checking system
® llluminating light
Crystal oscillator 32,768 Hz {Hz, = Hertz ., , . cycles per second)
Loss/gain Loss/gain at normal temperature range

Mean monthly rate: less than 15 seconds
Annual rate: less than 3 minutes

Casing diameter $28.9 mm

Height 7.0 mm -
Operational temperature range -10°C ~ +60°C {14°F ~ 140°F})

Regulation system Trimmer condenser

Battery power

Silver oxide battery SEIKO SB-BU or Maxel!l SR1130W
Battery life is approximately two years.

{If the light is used 5 times a day and the alarm is used once a day.)
Voltage: 1.5V

IC {Integrated Circuit) C-MOS-LS1..... 1 unit

2. Features

Not only has Cal. A133 the time function but the alarm function to serve wide needs of users, and it is thinner enough

to fit on the wrist,



. HOW TO USE

¢ Display and button operation

Select

Alarm setting function

Depreoss

Calendar display

Sat

Day

Month

Time function
“Alarm’ mark

Whnle buuon Bs depressed

Whila button A" is depressed.

e [ FRBATE W
ARADTOP Y

Hour

Minute

Select

Hour 7 /

Minute

Deapress

e After pushing button “A" or B in both functions Set

{Alarm satting function, and Time/Calendar setting
function), depress button “C” and the time digits
are displayed.

e Depress button D' in alt functions to activate the
Hluminating light.

1. How to set the time and calendar

Time function

_ TIME SET mark

~ (it flashes while the secand,
\, & minute or hour digits are
adjusted.)

Dapruass twice

Example.‘ The |Hustrat|ons show that the |nd|cat|on of 10 08 42 A M Monday, Decembar 6 is changed into
7:00:00 P.M., Wednesday, August 10,

Button operation

SET {Digit ndluatmemi

SELECT (Selact the digits to be adjusted.)

Dhg*ts to be adjusted
. Ons digit (flashing) is advanced by each dapression
Depress button “B’’ to select the digits to be of bhutton "A”. The dipits are automatically
adjustad. advanced by depreasing and holding button A"
for one ov two seconds.

Depress button '"C” twice to ——— Depress button ‘'A" in ac-

EEREEn || operete the time and calen- !:L*'ﬂ‘mwmﬁ’ﬁ'"[i'r cordance with "00" second ot
10:08 w2 dar setting function, - ﬂgﬂj a time signal and the seconds

} are then raset to 00" and

S UV O Sy PR . O

Whils satting the hours, be
sure that the time setting is
A.M. or P.M. mark is dis- C
played.

made with the AM, or .M,
period appropriatety displayed,
This will ensure the calendar
changing at midnight,

Sy To Wi T Faal
ic 0

After 1he time and calendar{
setting are completed, depress
button C'" 10 display the time !
function, |
Remaviks: i buiion "B is de- |
prassed after the day digna are
bset, the sscond digits start 1
flashing again thus beginning
the gntire procedure again.

* When the ssconds count any numbers from 00" to 29" the seconds are reset to 00" automatically whenever button “A’ is

depressed, When the seconds count any numbers frem 307 to B9 and button A’ i3 dapressed, one minute ks addsd and the
seconds are immediately reset to 00",




2. How to use the alarm

Time function

While button A"’
is depressed,

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

Time set for the alarm

)

T
g

AM./P.M, mark

Minute

Hour

Alarm mark
{When it is displayed, the alarm starts
sounding at the required alarm time.)

Alarm setting function

/s
ALARM SET mark

{1) How to sat the alarm time

(The »larm mark is displayed when the alarm time is set.}
Example: How to change the alarm time from 7:00 A.M. to 4:30 P.M.

2. How to set the hour

1. Changeovar to the alarm
setting function
Depress button “C’’,

Ona hour I advancad by each
depression of button A", The
hour digits are sutomatically
advanced by depressing and
holding button A’ for one or
two seconds. Whila setting the
haurs, be sura that the alerm
time sutting {s made with the
AM, (A} or P.M. (P) pariod
appropriataly displayed.,

3. Tha minute digits are ready
to be adjusted.
Depress button “B" once.

4, How to set the minutes

One wminute is advanced by
each deprassion of button A"
for one or two seconds and
tha minutes are automatically
advanced,

Dapresgs button "C” to display
the time function after the

™1 alarm time setting is com-

pleted.

(2) How to test the alarm

Depress buttons “A’ and “B’’ at the same time in the time
function and the alarm will ring. And the alarm mark is
displayed and extinguished by each depression. Be sure to
check if the alarm is in the original condition after the

alarm test.

{3) How to stop the alarm

Alarm mark

BEIKO auanr sa

1. When the elarm is sounding,

2. Whan the alarm is not required,

e
Su B To We T Enial |

{50851

The alerm sounds up to one minute and it 15 stopped by depressing
button “A’ in the time function,

Dapress buttons A" & “B* at the same time in the time function and
the alarm mark is extinguished, (The alarm test function s operated
and the alarm starts sounding.) Then the alarm will not sound at the
required alarm time. If the button A’ is depressed, howaver, the
alerm time which was previously set before buttons A and “B”
waere depressed to extinguish the alarm mark, will continue to ba dis-
played as it is memorized by the alarm memory clrcuit. Whan the
same alarm time is desired deprass buttons “A* and 8" topether
once again (the alarm starts souncing) and the alarm mark will be dis-
played and the atarm will sound at the required tima,




111. SPEAKER MECHANISM AND ITS WORKING PRINCIPLE

1. Speaker mechanism 3. Working principle of the alarm circuit
The speaker for SEIKO Digital Alarm Chronograph Cal. A133A has been specially developed by SEIKO for use in
SEIKO alarm wrist watches, It is an ultra-smal! speaker characterized by excelient durability in shock and humidity, il' ““““““““““““““““““““““““““““““““““““““““““““““““ |
with low current consumption and high efficiency, all of which are vital to the speaker for a wrist watch, : 4096 Hz ;
I |
. Fraguency Alarm signal
Armature I OSF'"a.tm divider = generating  p-— N I :
Caseband . ; | circuit circuit circuit i
Metal diaphragm Dust protective sheet B I |
| _
Magnet \\ Speaker cover o 0 I j
|
\ Gaskat for speaker biock . : :
\ \ \ / I : Liguid crystal panel
T X 1Y Y PO I
— A : I Time counting Dalg?ic\’f?r:g& ~ L s nwniensl
! . j— »
. \l o ! ircuit circult 4 : 'B‘ aa 99
1 |
| |
I I
1 |
! I
I I
' I
i
; ; Alarm time - L—»  Colncidence ~—m  Alarm control _'L | Speaker driving ‘
. I : memory circuit > circuit > cireult i o circult
o ;
O : i | A
g )
C-MOS-LSI
Speaker frame Gasket for case back
Stator Magnet {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 memaorized by
Lead terminal of speaker block Coil : _—_ . : .
the atarm time memory circuit to see if both times coincide with each other.
Care Case back (3) The alarm signal ganerating circuit transforms the signal received from the frequency divider circuit, into the signal
e e - shown in the illustration on the previous page.

(4) The alarm control circuit decides whether to operate the speaker or not according to the output from the ¢olngi-
Sounding principle of the speaker dence circuit. Also, it is the control circuit that starts or stops the alarm. The output of the control circult during
alarm operation takes the pattern shown in the illustration on the previous page,

C-MOS-LSI transmits a 4096 Mz signal to the speaker coit. L o . ) .
{5) The speaker driving circuit amplifies the sighal received from the alarm control clrcuit and operates the speaker.

The alternative magnetic field of 4096 Hz is generated in the speaker coil.

Accordingly, the core of the coil becomes magnetized with the same oscillation frequency and draws the armature.
As the armature Is combined with the vibrating ptate, the vibrating plate also vibrates with the same oscillation
frequancy and produces a sound.

PON=N

As the resonance point of the speaker is 4006 Hz, the same as that of driving signal, enough volume of sound can
be produced even if the current consumption is very low.
The signal transmitted to the speaker from the C-MOS-LS| is as shown in the illustration below.

L~ 4098 Hz

L




IV. DISASSEMBLING AND REASSEMBLING

1. Disassembling and reassembling of the case

Disassembling procedures Figs.:
®-@

Reassembling procedures Figs.:
@-®

Lubricating:
Silicon grease 500,000 ¢ s.
Normal quantity ese
Example: A133 — 5000

Glass and speaker portions

It is not necessary to dis-
assamble the glass and the
speaker cover except when
they are required to be re-
placed,

—~ Plastic
pasket

S~ SpaBkEr
Sy covar

= Dust protec-
tive sheat

Buttons

uBn ar!? i “A::hal:‘d_:'c"

(1) Battery hatch

(@ Battery

b——————(3) Case back

———— (@ Case back pasket

{Notch for the
speaker block)

— (B Case ring

nmememen o (B} Modiule

{Hook-up for time adjusting
butten)
- {Time adjusting button}

{Speaker block) tt is not necessary to dis-
assembie the time adjusting
buttons and hook-ups for time
adjusting buttons (4 assem-
o B blies} except when they are

oy required to be replaced.

Butions

As the buttons A" and "“C"

R and the buttons 8" and “D*’

are ditferent in length, be care-

>y r*—Identification groove ful not to mistake “A” and
Shu;at ncll for uBn Eﬂd “D",

—.

Remarks for disassembling and reassembling
@ Case back

Note for disassembling
Use the case openar 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: $29.0 or
$29.5 mm
Supporting disk: Plastic supporting disk {S-173)

® 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 firmiy.

© Make sure specially that the gasket is fixed correctly
at the opening notch and the speaker portions,

® Case ring
Note for disassembling

® Pry up the case ring with tweezers as shown in the
illustration on the right.

® The module 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 but-
ton portions,

® Be careful not to depress any button before reassem-
bling the case back.

@ Caseband
Note for disassembling

@ The spezker block is set in the caseband.
{See page 13 for disassembling procedures.)
Note for reassembling

& Before reassembling the module, pull out ali buttons

so that the switch spring does not prevent the module
from being reassembled.

{Push the buitons from the inside with the tips of
tweezers,)

Direction of G
reassambling
of tho gasket

Opening notch

B8e guro that the
gasket Is fixed
cotractly at this
position,

/Do not tumn this portion

! \Speaker block

with a8 screw driver as
this i3 not the screw to
tighten tha spesker.

b 3




How to repiace the glass
(Do not disassemble the glass except when the replace-
ment of the glass and the panel cover is necessary.)

® Dizassembling of the glass

o Use the tightening tool 5-220 to disassemble the glass.
Inserting disk: 5-162
Supporting disk: $33.0 ~ 36,0 mm

o Place a vinyl sheet between ths glass and the sup-
porting disk as shown in the itlustration,

¢ Push down the handle of the tightening tool 8-220
siowly 50 that the panel cover is not pushed together,

¢ Reassembling of the glass

{1} Set the plastic gasket

« Be sure to replace the plastic gasket with a new one.

o Be careful not to mistake the upper side for the lower
side,

{il) Reassemble the panel cover

s Be sure to set the back side of the panel cover in
position of the caseband Firmly,

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

{ii) Place the glass
Be careful not to iHstaks the uppsr s
side.

{iv} Fix the glass (use S-220)

Inserting disk: Plastic supporting disk {S-173)
Supporting disk: $28.0 mm or $28.6 mm

10

Inserting disk
(S-182)

Inserting disk

Virfyl sheet

Supporting disk
{#33.0 — ¢35.0mm)

Piastic gasket
%

Caseband side
Narrow bevei Gilass
s P
I
Wide beval
{glassy)
Caseband side

S i e bt

How to replace the speaker cover

The speaker cover and the dust protective sheet are atta-
ched by an adhesive to the caseband. It is not necessary
to disassemble 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 one when replacing the speaker cover,

¢ Disassembling of the speaker cover

{i} Disassemble the speaker
{See page 13 for the disassembling procedures of
the speaker.)

{ii} Disassemble the speaker cover by pushing it through
the speaker hote inside the caseband.
{Use the stake of the staking tool for disassembling.)

{iii) Remove the dust protective sheet attached to the
caseband with a cloth moistened with alcohol,
Remaove 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.

¢ Reassambling of the spaaker 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.

{ivl 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
shaet

. ———— Dust protactive
T sheat

Do not apply
adhesive around ' !
the speaker hole.

Apply adhesive to
the back sids of
the spaakar cover.
{Ba careful not to
{ot adhasive come
out the back of the
speaker cover.)

Do not apply
adhesive sround
the speaker hole.

LAl




Disassembling and reassembling of the module

Disassembling procedures Figs.:

®-
Reassembling procedures Figs.:
@-O
Lubricating:
Silicon grease 500,000 c.5.
Normal quantity @@~

\@w— @ Speaker biock
=
i

Liquid crystal panel
holder screw {4 pcs)

W@ Lityuid crystal
panel holder

m@ Liquid crystal panel

"‘@ Liguid crystal panet
frame (The bulb is
assembted on the
panel frame.)

5 Switch spring

(@) Circuit block

(0 Circuit bridge plate

12

Remarks for disassembling and reassembling

() 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 iHustration,

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

Note for handiing

Groova of the
spaaker block

Metal diaphragm

(The metal diaphragm is so thin
that it is easily damaged by the
tips of tweezers. Be careful not
to pirk at tha vibrating plate with
the tips of tweazers, Any damage
to the vibrating plate will change
the votume and tone of the alarm,}

with a screw
driver.

Terminals of coil
{B4a caraful not
to break tha coil
wire,}

® Reflecting mirror
Nate for disassembling and reassembling

® Be careful not to scratch or contaminate the reflect-
ing mirror.

® Connector
Note for disassembling

@ The connectors may be disassembied together with
the liquid crystal panel.
Note for disassembling and reassembling

#® Although two connectors are used, there is no dif-
ference between the two.,

® Be careful not to scratch the connectors with tweez-
ers,

Switch spring
Note for reassembling
® Set the switch spring vertically in its position,

@ Circuit block
Note for disassembling and reassembling

® Be careful not to touch the electronic parts except
when necessary,

------ Connactors

bahind this pin.

Push the switch spring
in so that there Is no
clearance left here,

[—Set the switch spring

an
[



3. Cleaning

1} HOW TO CLEAN

Name of parts Cleaning Drying Solution Remarks

Connector Rinse Cool air Alcohol Be sure to reassemble
after drying thorough-
ly. Do not use benzine
or trichloroethylene.

Circuit bridge plate Rinse or clean Cool air Aleohol Do not use a solution
with a brush. other than alcohol

Qther parts Clean or rinse | Cool or hot | Trichloroethylene,
{Switch spring, liquid with a cleaner or | air benzine or alcohol
crystal panel hoider, a brush.

liquid crystal panel
holder screw)

2) PARTS THAT MUST NOT BE CLEANED

Circuit block Liguid erystal panal Reftecting mirror

Liquid crystal panel frame {(with bulb) Speaker block

¢ Wipe dust and lint off with a soft brush,
® Be sure to clean only stains on the elestrodes of the liguid crystal panel and the metai diaphragm of the speaker
block with a cloth molstened with benzine or alcohol. (Be sure to remove the gasket for the spaaker block before

cleatving.)

14




V. CHECKING AND ADJUSTMENT

Be sure to use the Static electricity protector {S-830) when handling the module,

1. Guide table for checking and adjustment

Malfunction

>

DISPLAY FAILURE

—

Display failure

No digital dispiay

All segments dim

Some segments dim

Some sagments not displayed
All segments displayed

Poor response

{Slow change)

Inversion of display

TIME INACCURACY

Normai

CHECK BATTERY
VOLTAGE

et

Check displaying of
all segments

i CHECK CONTACT OF
C-MOS.4.S1~LIQUID
CRYSTAL PANEL

(When battery life is
judged to be short)

|
R

Still defective

Defective

Repaired

f CHECK CURRENT

YSTAL PANEL AND

C - CHECK L1oUID
ol CIRCUIT BLOCK

CONSUMPTION

Normal

Low voltage

Replace the battery

{Reptace the defective liquid crystal pane!

Check liquid crystal panel

or reflecting mirror with new one}

Defective appearance

Newton ring

Blur

Deflection

Other extraordinary
symptom

DRefactive alarm

Alarm does not operate
Alarm is not clear

DEFECTIVE TIME
SETTING OR LIGHT

Defective light

Light is not fit
Light is dim

Defective switch

PE;ECK ACCURACY

Normal

h and reftecting mirror

Defective

Time accuracy adjusting

{If the time can be orrectlv adjusted,
then wear the watch on the wrist to check

forany d
wear,)

Defactive

= CHECK FUNCTION-
ING AN

AND
ADJUSTMENT

efects that may show up during

Stiil defective

.Ec.w.ecx AccuRAGY

Replace circult block

Replace the battery
with a new one

operation

Failure of time setting
Failure of display changeover
Failure of alarm time setting

CHECK SPEAKER ~
81.0CK Repaired ~
Mormatl
{Defective alarm)
Low voltage
CHECK BATTERY
VOLTAGE > Replace the battery 3
Normal
{Defective light}
Defective
CHECK BULB Replace liquid crystal ~
CONDITION I pane! frame 7
Normal Still defective

B TiVITY OF SWITCH

CHECK CONDUC- |~

Repaired

COMPONENTS

Check appearance
and function

End of procedures



2. Malfunction and checking points
® Check In the numerical order.
® Refer to “Guide table for checking aiid adjustment” on page 15.

FAULTY SYMPTOMS

CHECKING POINTS

B

C

F.:

Check pattern | Contect of
Battery | segment cHosLSI~ | Llauid Circuit :g‘:mv Fuotionind | gpesker Bulb Switch
voltags t:vhecﬁinu l’i':unicll crystal | SV block odiusting | sdjustment blaok componants

DISPLAY FAILURE

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

@

All segments displayed,

Some segments not displayed.

5ty

Irnversion of display,
-

(Deftection)
Some or 8l of one segment do not show clearly
dapending an the direction of view,

{Poor sppearance)
Some portons of the liguid crystal panel will
have air bubbles or iridascent view,

TIME INACCURACY

Gain or loss tested by Quartz tester,

Though Quartz Tester indicates the normal accuracy, the watch

galns or loses when it is worn on the wrist,

DEFECTIVE ALARM, LIGHT OR
TIME AND CALENDAR SETTING

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, display changeover or alarm time setting.




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

terminal
A complete knowledge of how the segment {Liquid Crysta! Panel Electrode} works with the C-MOS-LSI output

terminal will provide the proper procedures for checking and adjustment,

®  |dentification of segment
Examplie; 3a
a g o e
f '———b Segment "Ia I :. _
g f
¢ 5 L LY.L
" T T
8 B dot
¢ Relationship batween the segment and the C-MOS-LSI output terminal

The liquid crystal panel electrode 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 sean if the panel s slightly tilted and

looked 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,
Alarm mark
6 6a 5b 4 4b 3f 3e 3b 2f| 28 1f 1b
Alarm mark 6 | sum [ mon | rue { wep | THU | FRi ] BaT Zb|1a
1a 2b SAT FRI THU WED TUE MON SUN Bf

1b]1f | 2a| 2f (3b |30} 3f| 4b| 4a |Eb |Ba | 6

AAIRANARRERE

1d)1g |2d} 29 |3d (30 4d | 4g 5d | bg

2¢ 2e 3c 3e 4c¢ 4de 4f [ Bc be

Second dot Common Common Be Bc|4f de 4¢ 3e 3¢ 2¢ 2¢ 18 1c
slectrode  electrode

e le

Second dot

Note: Poor conductivity of the common electrode causes the lighting of alt segments or invertion of the display.

17



4, Procedures for checking and adjustment

Procedure Result Procedure Result

After removing the liquid crystal panel, check for poor conductivity
of the liquid crystal panel, connector and C-MOS-L.S! output ter-
minal whose segments are found to be defective in “CHECK

Use the following procedures to check bat-
tery voltage
(1) Set up the volt-ohm-maeter

E Range to be used: DC3V // PATTERN SEGMENT CHECKING SYSTEM".
W (2) Measuring % {Refer to ""Relationship between the segment and the C-MOS-LSI
Eg Probe Red (+) ., . Battery surface (+} / y7 More than 1.6V .., .. Normal i output terminal” on page 17.) Use a microscope for checking.
o : Probe Black (~) ... Battery surface {~) Less than 1.BV..... Defective
X0 @/i._ ‘
U R,
% > | When there is battery electrolyte leakage,
o refor to "HOW TO CHECK BATTERY . _— . .
f : i
ELECTROLYTE LEAKAGE AND RE- {1} Srhitt::I c‘;u;l er;lt.:':c::gz efmd other contamination on the liquid Un;(:(t:;::;lftmzte (I;.I]ormau
PAIR' below for repairing. H ¥ p ) )
Contaminated: Defective
(1) Remove the module from the case. Wipe off any foreign
{2} Disassembla the module. matter,
Liquid crystal panel elecirode
{3). Wipe off battery electrolyte on the circuit block,
x 1. Wipe off battery electrolyte with a cloth moistened with distilied water, If distitled water is not /
< available, use normal tap water, /
a.
W Note: d //
o« ® Do not use a cloth which gives off lint such as gauze, flannal, atc. E
g @ Do not expose the trimmer condenser to water or alcohol, and if it is exposed, there may be a change in its con- a.
5 denser capecity and eventually in the time accuracy, -l
w & When the clrouit block is clsaned, be sure to clean the shaded portions shown below and the connecting por- 5
g tians, Connecting portions ?
y o
ﬁ [z}
o Q
‘E 8 {2) Check for any contamination, scratch, crack and braak of the No contamination, scratch,
> _:.I" connector. crack or break: Normal
o & Proceed to I3,
x Connecting ot .
8 portions A Contaminated: Defective
“ e Claaning
u:; ; &ss {1/ {See page 14)
o : Conrocting portions —~ Scratched, cracked or broken:
U4 Case back side Displsy panel side o Defective
t 2, Wipe the shaded portions and the connecting portions again with a cloth moistened with alcohol. *5 Rep| " ith
% {if the cleaned portions remain wet with water, they will corrode with rust.) & . zl;vzc::n: e connector wit
: : \ Be sura to check the connect- "
ﬁ 3. Dry with cool air by using a dryer. g ing portion of tha liquid crystal
w {4} Ciean the other parts. (circuit bridge plate, switch spring, etc.) 3 panel and the circuit block care-
5 1. Wipse off battery electrolyte on the other parts with a soft brush moistened with distilled water. O fully,
o {if distillacl water Is not available, use normal tap water.) %
- (%}
§ 2. Rinse with alcohol,
3. Dry with cool alr by using a dryer, . .
Y v 8 ¥ {3} Check for dust, lint and other contamination on the output Uncontaminated: Normal
(5) FReassemble the module, . . e
terminal of the circuit block, Proceed to
Replace the battery with a new one, \ : .
Contaminated: Defective

Wipe off any foreign

{6) Check to see if the time and calendar function, the calendar function and the current consump-
matter

tion are normal.

" If some sagrnents are dead ot dim, change
the function into the time and calendar
setting functions. Then dapress buttons
A" and ““B" together to find the defec-
tive segments, (If there is no defective
segment, all segments will be displayed.)

Qutput terminal of
the circuit block

Proceed to J8.

i

il

CHECK PATTERN SEG-
MENT CHECKING SYSTEM|

|




CHECK LIQUID CRYSTAL PANEL AND CIRCUIT BLOCK

Procadure

Result

Check to see if the liquid crystal panel and the circuit block func-

tion correctly, (Refer to ‘‘Relationship between the segment and
the C-MOS-LS] output tarminal’’ on page 17.)

{1} Check liquid crystal pane}
1. Set up the volt-ohm-meter
Range to be used: OHMS R x 1~ R x 1K
Note: ‘
e Any range will do if more than 3V is applied to the terminal
of the 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. If any segment does
not light, change the range to the one (R x 10K} which is
_higher in resistance,
2. Remove the liquid crystal panel from the module and turn it
upside down,
3. Measuring sgf’g;';?&e of
{Chsck to see if the correspond- segmant
ing segment lights up.)
Note: Either red or black probe will do.

Common electrode (Either rad or black probs .——— -
must be applied to the common electrode.)

{2} Check the circuit block output voltage
1.  Set up the volt-ohm-meter
Range to be used: DC3V
2, Attach the electricity supplier
(S-833) to the circuit block,
Spring {+):  Plus termlinal of
battery connec-
tion
Probe {-): Battery connec:
tion

3. Measuring
Probe Red (+):
Connecting portions of the
switch spring of the circuit
block.
Probe Black (-):
Each portion of the output
terminal of the C-MOS-LS1,
{If some displays are defec-
tive, apply to the correspond-
ing output terminals of the
C-MOS-L51.)

L.ights up: Normal
Proceed to [§1(2),

Does not light up: Defective
Replace the liquid crystal
panel with a new one,

More than 0.8V: Normal

{All the terminals must be

more than this range of volt-

age.}
Return to [&.

Less than 0.8V: Defective
Replace the circuit block
with a new ane and check
to see if it functions cor-
rectiy.

CHECK CURRENT CONSUMPTION

Procedure

Result

Check to see if the current consumption is normal.
{Can be checked no matter which function the watch may be
performing.}

# Volt-ochm-meter
Range to be used:  12uA or 0.03mA
Probe Red ({+) : Battery connection
Probe Black (~) : Battery surface (-)

Red probe

Touch the battery surface (+)
to the button {except the but-
tons “C" and “D') for meas-
uring.

Be careful not to dapress the
button whila measuring.

¢ Micro Test MT-1011
Set up the Micro Test MT-1011

@ Power switch : ON
@ Polarity changeover button: +
@ Current consumption/

Voltage indication button : MA
@ Voltage selection button 1.68V

Probe Black (~) Battery connection
Clip Red  (+) : Button
(except the buttons “C",”" D"}

Black probe

Apply the red clip (+) to
the button for measuring.
Be careful not to depress
the button while meas-
uring.

Less than 3,6uA: Normail
Replace with the battery.

More than 3.BuA: Defective
Procead to [§.

Romarks:
Be careful not to depress the but-
tan while measuring. If the pointar
of Volt-ohm-meter or Micro Test
MT-1011 swings over the naximum
value or the alarm starts sounding
while measuring current consump-
tion, follow the procedures below,
¢ When Voit-ohm-meter s used:
Turn the switch tc over 300mA
position and while the probes
are being applied as shown in
the lllustration, depress button
“A" to stop the aslerm. Then
turn the switch to the correct
range and meesure currant con-
sumption,
o \When Micro Test MT-101I Is
used:
Depress the Current consump-
tion/voltage indication button
to the V (M) position, and
while the black probe and the
red clip are being applied as
shown in the lliustration, de-
press button A" to stop the
alarm,
Then depress the current con-
sumption/voltage indicaticn but-
ton to the uA {ma) position for
maeasuring currant consumption,

20
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Procedure

Rasult

CHECK ACCURACY

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.

Measuring

If the watch tends to gain or
lose, proceed to Time accura-
cy adjusting.

Time accuracy is adjusted by
turning the trimmer condens-
er.

See ““HOW TO USE” on page 2 to check the functioning and
adjustment,

Check the alarm tima setting function.

Set the hour and minute more than one cycle and check to see
if the digits are advancing correctly.

Check the time and calendar setting function.

Set the time and calendar digits more than one cycle for each
unit and check to see if sach digit is advancing correctly.

Function correctly and
can be adjusted:
Normal
Wear the watch on the
wrist to check time
acturacy.
Does not function correctiy
or cannot be adjusted:
Defective
Proceed to Replace
circuit block.

!l CHECK FUNCTIONING AND ADJUSTMENT
I

CHECK SPEAKER BLOCK

Check to see if the speaker sounds the alarm correctiy.

Check to see If the spaaker sounds when the watch is in the
time function and whan the two buttons on the right side are
depraessed together,

Speaker sounds:
Normal
Set the alarm time and
if the alarm does not
operate at the required
time, proceed to Replace
circuit block.
Speaker does not sound or
it sounds but poi ciear:
Defective
Proczed to (8 (2).

CHECK SPEAXER BLOCK

Procedure

Rasult

{2} Check for any dust and scratches on the metal diaphragm of the

speaker block.

Metal diaphragm
{Check for any dust and
scratchas on the metal
diaphragm.)

(3) Check for any broken coil wire and shori-circuit of the coli of

1.

2,

the speaker block.

Set up the velt-ohm-meter
Range to be used: OHMS R x 1
Measuring

Apply the probes of the volt-ohm-meter to the lead terminal of

the speaker 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,

Set up the voit-ohm-meter.
Range to be used: DC 3V

Attach the electricity supplier
{S-833) to the module.

Make the alarm ready for
sounding by adjusting the
switch spring.

Measuring

Appiy the probes of the volt-
ohm-meter to the output ter-
minals for speaker of the
circuit block as shown in
the itlustration on the right,
Check to see if the pointer
of the volt-ochm-meter swings
twice every second,

Black {~) ——

v,

B X P

No dust or scratches:
Normal
Proceed to K& (3}
Dust:
Defective
Wipe off any foreign
mattar softly with a
cloth moistened with
¢leaning solution,
(Benzine or alcohol)
Scratched:
Defective
Replace speaker block,

Resistance:
3082 ~ 16082
Normal
Proceed to [](4}.
Less than 308} or
more than 1505):
Defactive
Replace circuit block,

Swings:

Normal

Replace speaker block.
Doaes not swing:

Defective

Replace circuit block.

»
o




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 see if the two bulb lead terminals protrude by more
than 0.3 mm from the back side of the panel frame. And
check for any dust, lint and other contamination of the buib
tead terminal,

“h* should be a3 high
as this leve| difference.

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

Bulb leatt tarminal

I8,
%

(2} Check to see if there is a broken filament in the bulb wnd
if there is any break in the welded portion of the bulb lead
terminal.

1. Set up the volt-ohm-mater
Range to be used: OHMS R x 1

2, Measuring
Apply the two probes of the volt-ochm-meter to the bulb lead
terminals as shown in the illustration,

Note: Elther red or black probe will do.

Protrudes by more than
0.3 mm:
Normal
Protrudes by less than
0.3 mm:
Defective
Pul! out by using
tweezers,

No dust, lint or uncontami-
nated:

Normal

Proceed to [f]2).

Dust, lint or contaminated:
Defactive
Wipe off any foreign matter,

Bulb lights up:
Normal
Proceed to .
Buib does not light up:
Defective
Replace panel frame.
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CHECKX CONDUCTIVITY OF SWITCH COMPONENTS

Procedure

Roasult

(1

(2)

Check 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.

Check to see if 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 circuit block when released.

Switch terminal

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 see if the two arrow-marked partions touch correctly
when the panel frame is removed.

l.ead terminal

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

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

Functions correctly:
Normal

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

No dust, lint or
uncontaminated:
Normai
Proceed to 2.
Dust, lint or contaminated:
Defective
Wipe off any foreign
matter.

Touch:
Normat

Do not touch:
Defective
Adjust by using tweezers
s0 that the lead terminal
of the panel frame tou-
ches the lead terminal.

No dust, lint or uncontami-
nated:
Normal
Replace circuit block.
Dust, lint or contaminated;
Defactive
Wipe off any foreign
matter.

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

]
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