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I. SPECIFICATIONS
ttom . ]

Nematic liquid crystal, FEM (Field Effect Mode)

I Three-function changeover system with tima, alarm setting and timer functions.

I { o Time function. 12-hour digital system showing Hour (with "P” {far P.M.) in-
| dication)*Minute/Month+Date/Second.

. e Alarm setting function: Ajarm time can be set to operate at the desired time.

. e Timer: 12-hour digital display system showing hour and minute.

e Auto-alarm function
e 12-hour timer function

32.768 Hz {Hz = Hertz ... Cycles per second)

Addinonal mechanism

: Crystal oseillator

| Loss/gain Loss/gain at normal tamperature range
Maeaan monthly rate: less than 20 seconds

{Annual rate: less than 4 minutes)

Casing thamatar ¢ 18.7 mm

Height 5 15 mm without battery

Operational tamperatire

range - B"C ~ +80°C (23°F ~ 122°F)

Regulation system Trimmer condenser

Quartz tester .
measuiing gate Any maasuring gate
Battary powar Silver oxide battery: Toshiba WG-3 or SR41W, ESB Ray-o-vac RW47
Battery iife; Approx. 2 years
| Voltage: 1.55V
Segment electrode
& terminal
C-MOS-L5!
Smoothing condenser Input terminal & Crystal-unit
Trimmer condenser  Input terminal O Common slsctrode
1

Disassembling procedures: Figs. D~ ¥

Reassembling procedures:

Figs. 1)~

T T @@ (1)Switch spring screw
l/’ § {4 pes.}

- Z: Switch spring

{3} Battery connaction

insulator

(&) Spoaker block

or reassambling,
hold the plastic part.

Y...(5) Spacer for
switch spring

-(® Circuit block

t——(F) Battery connection ©

{8 Crystal unit cushion

* When disassembling

e

Speaker block schematic

@

i

It 18 not necessary to
disassembie the speaker hlock

e e GG AKEE COTE UNIL

~Draphiagm frame

- - Diaphragin
Speaker faad pn

(Take care not to luse it}

- Spankar frame

~<{(@iConnector B

- =1 Connactor A

= Condurtive
connector
frame

——{1§ Roflacting tmirror
* Reflacting sida must
be faced to the houid
crystai panel

5

-~ PLiguid crystal panel

..... —Liquitt crystal sealing

-~} Liquid crystal
pansl fiame




Remarks for disassembling and reassembling

‘2; Switch spring

When installing the switch spring,
sacurely angage the switch spring with
the gude pins lindicated by the arrows)
of the spacer for switch spning and
speaker block

Confirm that the switch spring {(circled
party securely dopresses the speaker
lead tarmial and pin

7' Battery conneaction (9

Instali the battery connection () in the
haud crystal panel frame s0 that the
battery connection (3 does not come in
contact with the panel frame.

Conductive

connector frame

Speaker lead
terminal

}._J

Speaker lgad pin

Defective

IV. CLEANING

Clean the parts in accordance with the method shown in the table below.

1. How to clean

Drying

with a soft brush.

2. Parts that must not be cleanad

Circult block

Liguid crystal panet

Name of parts Cleaning Solution
Connector Rinse or wash with Warm air Alcohol
Liguid erystal panel a soft brush.
unit cushion
Plastic parts Rinse or wash with Warm air Alcohol, benzang
Panel frame a soft brush. or Diaflon §-3
Battery insulator
Others Rinse and wash with | Warm or hot Benzens, Diatlon
(parts that must not be cleaned) a ¢cleanear or wash air §.3, Alcohol or

trichloro-

ethylana.

Reflecting mirror

Remarks

@ Clean the contacting portion
betwesgn the connaoton and
liquid crystal panel, and
circuit block

® Never use benzene, Dhafton
$-3 or trichloroethylene
as these will melt the
parts.

® Do not sat the connactor

Spoakar block Battory

@ Only the conductive portions should be wiped with a cloth moistensd with benzene and dried with warm air
Remove dust and lint with a brush.

# Be careful not to scratch the front surface of the reflecting mirror.

until it 1s completaly diy




V. CHECKING AND ADJUSTMENT Bo sure to use static electicity protector when handling the module.

1. Guide table for checking and adjustment

o No digital display

CHECK CONDUCTIVITY OF |
.39"‘: segments not A CHECK BATTERY | _Normal B LIQUID CRYSTAL PANEL | Normal L
> DISPLAY FAILURE oglﬁps:griems displayed o . VOLTAGE ‘ ke gg\ﬁ&'gfaégg K AND CHECK LIQUID
R elnversion displayed Defective gm;sg&léﬁf#ﬂ- ME—_ 4
BLOCK
Defective

CHECK CURRENT
CONSUMPTION

lowvoltage| D
{When the battery life s
is judged to be short)

Normal
> Replace the battery [ . .
i Replace the liquid B R
' Defective appearance ————¥» cr\?stal pane!’qw
MALFUNCTION
[ ——a»  Adjust time accuracy -~ et et e et

A—
Defective '-“-*W—O_E CHECK ACCURACY
“0[ TIME INACCURACY J‘"'"‘""‘“"‘-m-- fECHECK ACCURACY
o CHECK :
FUNCTIONING

Defective

Normal

NEL | - R, S

Replace the battery ]

Normal .
Cheack appearance
Defeot and function
efective e oo < e moniesm
JL
e e = A=A Time/calendef cHECK Norma‘ ‘- \"
ol perecTvETME ol g | Ostesi SonpueTIVITY ot rocesue
DEILIINW WUN AW T Dlsplav change COMPONENTS

Low voltage » Replace the battery I—

~ e o : \ CHECK SPEAKER Normal
- Oefective starm %EE%'X&QTTERY Normal BLGC >

Replace the speaker block ———W

L
Defective

n



2. Liquid crystal panel electrode 3. Procedures for checking and adjustment

4B Timer 3A 2A
mark
Common alectrode | 4A 3B 28 | Alarm mark

il
& (ot

e (Lt
RmE vt

jponohbda0pnoRnnon

4ac 4aE 3G 3D 3F 26 2D 2F | PM mark

4G 4D 4F 3C 3E Dot 2C 2€ 1G

Procedures

Result and repair

Uss the following procedures to check
batery voltage.
{1) Set up the Volt-ohm-meter.
Range to be used: DC 3V
{2} Measuring:
Red probe
Battary surface @
Black probe &
Battery surface ©

More than t.5V. Normal
Lass than 1.BV: Defactive
Replace the battery.

msnﬂsav VOLTAGE I} -'

CONTACT OF LIQUID CRYSTAL PANEL ~ CIRCUIT BLOCK ~ CONNECTOR

{1) Check the screws for tightness,

{2) Chack for dust, lint and other contamination on the output tarminals of the
circuit block.

Do not forget to check the three parts
of the switches.

{3) Check for scratches, cracks and breaks of the liquid crystai panel and con-

nector.
Cannsctor Liquid crystal
pane} etectrode
O Electrode
Q Broak Glass defact

Contamination,
dust or fint

No loose screws
Proceed to m(m.
Loose screws
Retighten the screws.

Uncontaminated: Normal
Conteminated. Defective
Wipe off any foreign matter,

No scratches, cracke or breaks:
Nermat

Scratched, cracked or broken:
Defactive
Replacs the connactor of
liquid crystal pans! with
8 naw one.




LIQUID CRYSTAL PANEL AND CIRCUIT BLOCK

Procedures

Result and repair

Check to see if the liquid crystal panel and circuit block function correctly.
(1) Chack the circuit block output voltage.
1 Remove the circuit block from the module.

2 Attach the electricity suppliar and apply power of 1.5V to the circuit
block.

Set up the Volt-ohm-mater.

Range to be used: DC 3V

Red probe (B ......... @ terminal of the
electricity supplier

Black probe ... Circuit block elec-
trode
{Attach the probe to
any eloctrodes.)

{2) Check tha tiquid crystat panel for broken connecting leads or a short

circuit.

1. Ramove the liquid crystal panal from the module and turn it to the
reverse side.

2. Set up the Volt-chm-meter.
Range to be used: OHMS R x 1
(Any range will do if mare than 3V is applied to the termina! of the Voit-
ohm-meter.}

3. Attach the probes to the common electrode and segment slectrodes.
{€Either red or black probe will do.)

Common electrode

LI
ook
TG

Common electrode

Segment elecirode

More than CG.BV: Normal

Lass than 0.8V: Defective
Replace the circuit block
with a new ane.

Lights up: Normal

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

e et o s S R 0 e S

Procedures

CURHENT CONSUMPTION

JR (1) Check to see if the current consumption is normal.

1. Set up the Volt-ohm-meter.
Range to be used: DC12 pA
2. Measuring
Red probe & ............ Battery connection 3
Black probe & .......... Battery minus surface
Measure the current consumptian as shown in the lustration below

Note:

If the pointer of the Volt-ochm-meter swings over the maximum value when
DC12 uA is used, change the range to a greater one where the pointer does
nat run over the maximum value white applying the probes to the respective
portions.

(Ex. DC30 mA)

Then, after two or three seconds, return the range to DC12 uA again for

measuring.

{2} Check the current consumption of the circuit block,
‘Remove the liquid crystal panel, reflecting mirror and connector from the
module and measure the current consumption.

ACCURACY

Check gain and foss of time.

1. Set up the Quartz Tester,

2. Use an elsctromagnatic field microphone.
3. Measure

Result and repair

S

Less than 2.8 A, Normal

More than 2.8 uA: Defective
Replace the circuit block
or hquid crystal panal with
a naw one.

Proceed io J8)(2)

Less than 2.4 A

Circuit block iz narmal
Replaca the hquid crystal pan-
ol with a new one

More than 2.4 yA:

Circuit black is dofective.
Replace the circuit block with
a new one

If watch tends to gain ot lose.
adjust time accuracy by turming
the trirnmer condenser.




FUNCTIONING

1. DISPLAY AND BUTTON OPERATION

1
H

{PM ) mark |

Mour, minute "'P
Alarm mark. imer mark

Time chsplay

i
|

Month. |
date

Calendar display

Second
display

Month  Date

Second

I1ts cisplayedonty m PM

P M} mark

P

Procedures

will ring at the designated time.

Alarm mark When the alarm mark is shown, the atarm

Hour

—Colon mark {fiashing)

1

it 15 displayed only when the timer

Hour. minute,

PP M) mark
Adarm mark

Timer mark
function 1s activated
& < :::m
hY
\

—Minute

will gutomaticaily

Timer display

Hour, mintte
Timer mark
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Procedures
2. HOW TO SET THE ALARM TIME
+ Select the digits to be adjusted by deprassing button e HOW TO ENGAGE OR DISENGAGE
A" and adjust the digits by depressing button “B". THE ALARM
s While in the time display depress button “A” twice # Deprass button "A” and the
and the alarm time satting function is activated. The atarm display is shown.
atarm mark and the hour digit start flashing. ¢ Then depress button "B and &
One digit tNlashing) is advanced by each depression tha alarm mark starts flashing
of button “8”. The digits are automatically advencad or it is extinguished. When
by depressing button "B” continuousty. ) }
s the alarm is not required,
Bt P
Selection of the digits to be adjusted depress button "B” to ex- &
is made by depressing button A" “nguish the alarm mark. .
* The alarm mark is displayed for 4 peconds. Deprass button "8
® to ongage o disengage the alarm while 1t is disployed
" Selection of the digits to be
adjustod. e HOW TO STOP THE ALARM RINGING
1 Hour |- sMinutel —+ [fimedispiey] ~ ® Depress button "A”, "B” or “C" to stop the alarm
e po ringing.
# After the minute digits gre adjusted. depress button "A” and * The alarm rings tor 30 seconds and stops if 4 button is not
the time display is shown. depressud.
o
z
g 3. HOW 70O SET THE TIMER HOW TO DISENGAGE THE TIMER
5 ¢ Setlect the digits to be adjusted by depressing button e Depress button “C” and the timer display is
g “C"”, and adjust the digits by depressing button “8". shown for 4 seconds,
w | While in the time display depress button “C’ twice. -
. . C . . . Then depress button “B” and the
The timer setting function is activatad, and the timer mark digits in the tmer display ore reset
and the hour digits start flashing. t 000" and the timar function 1s
thgengayged
(One digit {flashing) is advanced by
each depressian of button "8”. The
digits are automatically edvanced by
deprassing button "B continuously,
Selection of the digits to be adjusted
is. made by depressing button “C".
Selaction of the digits
to be adjusted.
hAAREA Wyl
:[ Hour I:‘i!Msnule ';"l‘hme di!oiay]
AN AITAN
* The timer will stant functioning immadiately after the timer is set.
* After the minute digits are adjusted, depress button "C” and the time
display will return.
1



FUNCTIONING

SPEAKER BLOCK

Procedures Result and repair

hl

4. HOW TO SET THE TIME AND CALENDAR

® While in the time display dapress buttons "A” and “C” at the same time and the time/calendar setting func-
tion is activated. The hour digits start fiashing,

. X ]
One digit {flashing} is advanced by (gc
cach deprassion of button "8" The ™ %
dyjits ars automatically advanced by

dapresamg button "B continuous! S ER s S panddd fMonthy
' 4 v ;iirﬂouq;"‘,EManute]}{, ]1 {{ Date } *{Month/date|
FHIN Fapas T B TR

Houe/minute| - ...

{not operating) i

! Ir_ae"aﬁay [— i

{operating}

¢ Select the digits to be adjusted by depressing button “A’ and adjust the digits by depressing button “B".

¢ Whan the minuta digits are not adjusted in the above proceduras, depress button “A" to dispiay the time dis-
play after the month/date display as shown in the above illustration on the right.

e When the minute digits are adjusted, the watch stops operating {the colon mark stops flashing,) and the time
display is not displayed by depressing button “A” after the month/date display is shown.
In this case, depress button "B in accordance with a time signat and the second digits are reset to "00" and
the watch starts operating immadiately {the colon mark starts flashing}.

* Whan the munute digis are adjusted, ba sure to set them 2 or 3 minutes ahesd and wait for a time signal to set the correct time.

e HOW TO SET THE SECOND

& From the time display depress button “B” twice and
the sacond display 18 shown.

+ Depress buttons "A” and "C" at the same time in ac-
cordance with a time signal and the second digits are
reset to 007

* Whan the second counts any number from “30" to "59” and buttons
A and "C are depressed, one minute iz added and the seconds are
immaediately reset to 00"

* Aftor the spcond digits are adjusted. depress button "B™ and the time display is shown.

Selaction of the digits to be adjusted by each deprassion of button "A”.

Measure the coil resistance of
the speaker block to check for
a broken coil wire ar short cir-
cuit.

1. Set up the Voit-ohm-

12080 ~ 140 Normal
Less than 120(: Short circuit

metar. {Defective)
flange to be used: More than 140Q: Broken coil
OHMS x 1 wire (Defective)

2. Maasuring
Attach the probes to the
spaaker frame and
speaker lgad pin.

Replace the speaker block.

12
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Procedures

Result and repair

Check to see if the switch spring functions correctly.

CONDUCTIVITY OF SWITCH COMPONENTS

Clearance

Chack 10 see that the three switch springs touch the switch terminals of
the circuit block when thay are pushed in with the tips of tweezers and
that they do not touch the switch terminats of the circuit block when

reteased.

Confirm that the clearance between the switch spring and switch ter-
minals of the circuit block is twice as much ag the width of the switch
spring when released,

Check for dust, int and other contamingtion of the connacting portions.

All procedures of Disassembling,

Functions correctly: Normat
Proceed to (2).

Does not function corractly:
Defective
If tha switch spring does not
function corractly after the
switch spring is sat correctly.
repiace the switch spring with
8 new one.

No dust. lint ar uncontaminated
Normal
Dust, lint or contaminatoed:
Dafactive
Wipe off any foreign matter,

Reassembling, Checking and Adjustment aru complated.

VI. PARTS LIST OF MODULE

SO,

Liquid crystal pansl

Reflacting mirror

Speakar block

Speaker gaskat

Switch spring scraw

Tube for switch spring screw
Spoaker lead pin

Silver oxide battery

Cal. Y478A
PART NO. PART NAME PART NO.
4001 156 Circuit block 4510 061
4219 151 Battery connection insulator 4821 182
4248 152 Switch spring 4580 153
4270 161 Battary connection © 4991 162
4313 150 Connector A 012 468
4313 161 Connsctor B 017 219
4398 167 Liquid crystat pane! frame 017 a4
4398 166 Conductive connector frame ST ZAT
4398 187 Speaker frame SLil KEN
4408 160 Spacer for switch spring TR4 W
4448 320 Crystal unit cushion MAXELL
Fai =Y. a1 7 SO
ZAVE LTY
Romarks:
Battery
SEIBATKEN ) ' )
An additional battery for this calibre might be added as a8 substituta in
TRAW e the futur
MAXELL 6 futdre.

PART NAME

m 6e8 romarks.
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