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SPECIFICATIONS

Item
Dmplay rnedlu m

quuui crys!al panel
drive system

Display system

Addivonal mechanism

Crystal ascilator

Loss/g'am

Casmg thameter

Height

c,mo e

Nematlc LIQUId Cfvstal FEM (Flald Eﬁect Mode)

___' Dual tlme 12- hour dignal d;splav system showmg hour rmnute and second.

Hlummatmg Ilgh!

Loss/galn at normal tamperature range

7 ¢25 1 mm hatween 3 o C__'f_’_?__"__‘?_’_?ﬁ‘_ 9_ 0 _c_:lock sides

4, 0 mm without battery

Operatlonal temperature
range.

Hegulalmn syslem

Quartz testar

measuring gate

Battery power

IC {intagratad Circuit) |

Tnmmer condenser

SIIVBF oxlde baltery

Voltage: . 155V
C- MOS LSi 1 unit

Y488A

Muttiplex

FOur funcuon changeover system wuth tlme stopwalch a!arm settmg and

dual timer functions.

* Time function. 12-hour digital system showing hour, minute, second and day of the
week or month, date and day of the week.

* Stopwatch funcuon: Digital display system showing hour, minute, second,
1/10 second, 24 hours with {ap time.

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

A!arm repeat funcuon

32,768 Hr {Hz = Hertz Cycles per second) -

Monthly rate:
{Annuai rate:

less than 15 seconds
less than 3 mmutes)

rb25 4 mm between 120 clock and 8 o clo_(;k sade*‘

- 10°C~ +80°C (14"Fw140 F}

Any gate s acceptable

 Toshiba WG-3 or Toshiba SR41W

Battery life: Approximately 2 years

Il. CIRCUIT BLOCK SCHEMATIC

Tnmmer
condenser

Smoothing condenser
Common electrode 1 Common elactrode 2

Input terminal ( + }

i
Crystal unit
Up-converter condenser |

input terminaf { —}

Speaker drive transistor  Segment efecirade

il. DISASSEMBLING AND REASSEMBLING

Disassembling procedures  Figs.: D —~
Reassembling procedures  Figs.. (D — @

Speaker block construction

Speaker core unit

-~ Diaphragm frame

-~ Digphragm

W-----—Sound digphragm

~Speaker frame

o~
Projaction

e Spgaker gasket
o Disgssembling is necessary only
when parts must be replaced.

# Protect the speaker block so that
dust doas not enter inside whaert
it is disassembled.

& When the diaphragm or sound
diaphragm is deformed, it may
cause the tone or voluma of the
atarm to changa. Be sure to
handie it carefully.

Seatting position of the sposker
block

¢ [nstafl the speaker block so that
the farger projection i engaged
with the psnel frame notch (&)

Projection{large)

O

(I %wilch spring screw

-FYSwitch spring

L} -~($Ingulator for circuit

wm e ) Sprgaker bloek
5 * Neaver hoid the
! speaker lead plate

Haold this part when
disassembling ar
reassembling.

(8 Circurt block (with bulls)

- Bulb

~ {B)Connector (2 pes }
Both are the samae

(7 Raflecting mirror
Reftacting side must
faco the liguid
Grystal panol

= (B) Liguid crystal panel

Eig**(ﬁ) Battery connection
A { -} tarminat

5 r===-(10 Battery connection
insulator

b E*L
LS - (0 Penel frame

:@./’Q/F




IV. CLEANING

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

1. How to clean

Circant block

Liquid crystal panel

Reflecting mirror

Speaker block

Battery

® Only the conductive portions should be wiped with a cloth moistened 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,

Name of parts Cleaning Drying Solution Remarks
Connector Rinae or wagh with Warm air Alcohol @& Clean the contacting
a soft brush. portion batween the con-
'\'“'j_-\ nector and liquid crystal
7‘»\ - wenael, and circuit block.
~ @ Never use benzene,
Diaflon §-3 or trichioro-
ethylene as these will melt
the parts.
& Do not set the connector
until it is completely dry.
Plastic parts Rinse or wash with Warm air Alcohol,
Panel frame a soft brush. banzana or
Circuit block insulator Diaflon §-3.
Battery msulator
] Others Ringe and wash Warm or hot Benzenae.
{axcept the parts that rmust with a cleaner or air Diaflon 8-3,
not be cleanad) wash with a Alcohol ot 3
soft brush trichloro-
athylene ;

N T T



V. CHECKING AND ADJUSTMENT

(1) Guide table for checking and adjustment

MALFUNCTION

L

=

ARG bmisene

DISPLAY FAILURE

*~>ﬂf TIME INACCURACY

L

@ No digital display

#50ome segments not
displayed

®All sagments displayed

olnversion displayed

Defective appearance

Be sure to use the static electricity protector when handling the modute.

]

DEFECTIVE TIME

=

SETTING, LIGHT,

OR ALARM

Time/calendar
adjusting

] Defective
Display change

»

Defective fight

#Llight is not lit
eLight is dim

Defective alarm

vvvvvvvvv ~>E CHECK ACCURACY

Replace the battery J

Check appesarance and
function

JL

End of procedures

- CHECK BATTERY rm, Normal -
VOLTAGE
e CHECK CIRCUIT
Defective BLOCK AND LIGUID-~~—
_— CRYSTAL PANEL
Defective
Lowvolitage] CHECK CURRENT
{When the battery life CONSUMPTION
is judged to be short)
Normal
—
T Replace the battery R —l
Reptace the liquid
crystal panel W
-——f Adjust time acouracy e e .
Defective
DECHECK ACCURACY
) — .
T P - — LT AN
FUNCTIONING CRYSTAL PANEL
Normal Defective
CHECK CONDUCTIVITY OF
SRR EBT LR g
CONNECTORS
Defective
CHECK
COIi'dT%ll{’CTWITY OF Normal >
COMPONENTS HECK
\ gOND“CTW'TY OFf_ Normal Replace the circuit block - -+
Normai COMPONENTS
i A CHECK BATTERY
W VOLTAGE .
S § Low voltage »
Low voltage Replace the hattery p—
CHECK BATTERY
VOLTAGE . Normat
Normal —om gt’g&% SPEAKER —W Repilace the speaker block ————J

n



2} Liquid crystal panel electrode | (3) Procedures for checking and adjustment
& Daeasignation of segment . e

|
! .‘/-Seﬂmenl . é é‘ ém_-——ﬁxample' 6b

Procedures Resuits and repair

Check battery voltage.
{1} Set up the volt-ohm-meter.
Range to be used: DC 3V

(2) Measuring
Probe Red {+) ...
Battery surface {4}
Probe Black {1} ...
Battery surface {—}

More than 1 BV: Normal

Lass than 1.5V, Delective
Raplace the battery with a
ngw one.

L]
L~
&
(-
i)

-

m BATTERY VOLTAGE E

d . . (1) Check to see if the screws are tightened firmly,
@ ¢ @ @ @ @ @ @ @ @ No loose screws: Normal
\ - / Proceed to (2)
Loose screws: Defoactive
Reatighten the screws.
FLO~FLY

{Common electrode (1) is connected electnically with I segment.}
{Common electrode (2) is connecled elactrically with C__ segment.}

{2) Check for dust, lint and other contamination, breaks, scratches, or cracks
on the conductive portions shown in the illustration beiow.
Circuit blaock

ga &b 6e 4a 3 3¢ 2a
5f 3 3t 2
'II Ga 8¢ Sa © 3a 2b 9 2a

Commaon electrode 2| 61 Sp 3p 2c 2I1 Commion electrode 1

Connector Liguid crystal Uncontaminated: Normal
panel electrade Contaminated: Defective !
| Wipe off any foreign matter |

i
L . Blactrade
S
=
- No breaks, cracks or scratches:
<. )
=2 ‘\;\i}: .,/,/‘//:///” Normal
| ——

= Breaks, cracks or scratches:

]

Breaks or Gtass defact

CONDUCTIVITY OF LIQUID CRYSTAL PANEL, CIRCUIT

BLOCK AND CONNECTOR

4 -4 cracks Defective
o DR Contamination. Replace with a new one
)mw!l?rr ) dust or lint

Check the sides of
4 gwitch components.

{1) Check to see if the electric signal flows into the connector from the circuit
block corractly.
{1} Remove the circuit biock 1) Set up the volt-ohm-maeter. More than 08Y. Normal
from the module. Range tc be used: DC 3V Less than 0.BV: Defective
{2} Supply the voltage power. 2} Measuring Replace tha circuit block with
Probe Red [+ ) ® tarminal of the a new one.
elactricity supplier
Probe Black {—):
Each portion of the output
terminal of the C-MOS-L8t.
{if some displays are defec-
tive, apply the probe to the
corrasponding output termi-
nals of the C-MOS-LSL)
(Apply the probe to several
portions.}

0

6b [ FLO|FLY | FLD { FL3 | FLY | 1a.1d
6¢ FLBIFLB FLA | FL2]FLO| Vot

STOPW &d 4d dd 2d 1b
i 0] O mark Dot 1c

CIRCUIT BLOCK AND
LIQUID CRYSTAL PANEL




CIRCUIT BLOCK AND LIQUID CRYSTAL PANEL

PP

CURRENT CONSUMPTION

Procedures

Results and repair

(2} Check for broken connecting ieads, short circuit, ete. of the liquid crystal
panal.
1} Turn the liquid crystal panel to the reverse side.
2} Set up the volt-chm-maeter.
Range to be used: OHMS Rx1
{Any range will do if more than 3V is applied to the terminal of the volt-
ohm-meter )
3) Apply the probes to the common slectrode and the segment elestrode
of the liquid crystal panel.
{Either red or biack probe will do)
Commun uleclroda 2

Common alectroda 1

.
. Segment glectrode
AN

Common electrade

¢ Tha two common electrodes are provided on the liquid crystal panel.
Each segmant lights up by the potential difference between each
sagmant and one of the two common electrodes.

¢ See the illustration on page 6 for the comhination of each segment and
the commaon slactrodes {1} and (2).

{1} Check to see if the current consumption is normal.
1} Set up the volt-ohm-mater.
Range to be used: DC 12 uA
2} Meoasuring
Probe Red {+4) . ... ... Battery connection
Probe Black () ....... Battery surface {—)
Measure the current consumption as shown in the ilustration below,

Note:

If the pointer of the Volt-ohm-meter swings over the maximum value and the
currer; consumption cannot be measured, reset its range, e.g. at DC 30mA,

Next when the pointer is stabilized, return the range to DC 12 A (or 0.03 mA)
with the probes applied and read the. value indicated.

{2} Check the current consumption of the circuit biock.
Remove the liquid crystal panel and connectors.
Fix the circuit block switch spring with screws and measure the current
consumption.

Lights up: Normal

Does not light up: Defective
Repiace the liquid crystal pa-
nel.

Less than 2.7 yuA: Normat
More than 2.7 uA: Defective
Replace the liquid crystal pa-
net or circuit biock with a new
one.
Proceged to fmR{2).

Less than 2.3 uA;

Circuit block -~ Normat
Replace the liquid crystal panel
with a new one.

More than 2.3 pA:
Circuit block - Defective

~Replace the circuit block with a

new one.

!

B e
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Procedures

Results and repair

Check gain or loss of time.

Use the timing microphone {ultrasonic microphone} for checking accuracy.

An electric-field detection microphone cannot be used.
The accuracy should be checked when the stopwatch mode is in the reset

position,

FUNCTIONING

DISPLAY AND BUTTON OPERATION
The display changes by each depression of button &)

Maonih, date, tay, date mark {0)

{1] Time apd

calendar display| Ajarm mark, swpwatch mark
While bution @ s Mnrsmze
depressed, the il- Hous ; Socond

lunvingtsng light s htin @
— any dhisptay. p
- Stopwatch mark

(displayed only whilg . §

It 15 megsuring) A
Day mark P.M mark
{Wadnesday) {displayecd i
P only)
Alarm mark

@@

- ©

* Each tima button @&
is depressed, the
watch sounds
"heap” Resat

@@

Houtr, minwia, F.M. mark
Adarm mark
Alarm set mark (A}

[3] Alarm time
display

Alarm set mark
Miz

Alarmn mark
(e
D - Hour, minute, sacond,
FAl ust zone P.M, ‘mark
EH| time display | 50 70n0 time mark

Hour, minute, second, day, P.M. martk

Duat zone
time matk @

Does not losa or gain  Normal
Loses or gans: Daf ctive
Adjust the time accuracy by
turning the trimmer condenser.

Momb Date Date mark
e 12
@ )

While button @ s

depressed. the

"Calentar display ™ 18 (C) e

activaled 55} l Imm and ]
(dlundar &.mlmg

Depress button © for more than 2
seconds, and tha “"time dispfay” is dis-
sngaged and sot 1o the “time and calendar
setting’”

(Alarm set time is displayed)

Hour, minute, second, 1/10 second
lz] Stdoipwatch Stopwatch mark {STOPW.}
splay Lap mark (colon)
1/10 30cond Mark —somonmy  Minute

The mark runs Houwr | Second

fom @ ~ @ ot v ey o

simultansously with : 4 T 4m @ Start/Stop

the start.

-« Stopwatch mark

Lap/lap relosse

The alarm set mark flushes and disappears
alternately each time button (B is depress.
ad.

[on}-{or]
‘[ - _J ©

= lGl

Depress button € for more than 2
seconds, and the “alarm time dleplay” is
disengoged and set to the “alarm time
setting"”.

Alarm Umo }

Daprass buttan & for more than 2
saconds, the “dual zone time display” is
disengaged and set 1o the “dual zone time
setting”,

Duat zone
time setting

- w7




FUNCTIONING

CONDUCTIVITY OF SWITCH COMPONENTS

|7

SPEAKER BLOCK

Procedures

FUNCTIONING

Minute

* Whan button ) is depressed for more than 2 seconds in the time display.
alarm display or dual time, the watch is set to the satting mode of each
display and part of the display starts flashing.

@ Confirm that the flashing part of the display changes when button © is
daoprassed.

® The flashing digits advance one by one with each depression of button B) .

CONDUCTIVITY OF SWITCH COMPONENTS

Chack to see if the switch spring functions correctly.

Ctearance

{1) Confirm that the four portions of the switch spring (A, 8, C and D} come in
contact with the circuit block lead terminals when the four portions are
depressad with tweezers.

Confirm that the clearance between the switch spring and circuit block lead
terminal s twice as much as the width of the switch spring when released.

{2) Check for dust, lint and other contamination of the connecting portions.

Resuits and repair

Functions correctly and can be
adjusted: Normal

Wear the watch on the wrist
to check time accuracy.
Does not function correctly or
cannot be adjusted: Defective
Replace the circuit block with
3 new one.

Functions correctly: Normal
Proceed to

| Does not function correctly:

Defective

Correct the switch spring, or
reptace the switch spring with
a new one.

Uncontaminated: Normat
Contaminated. Defective
Wips off any foreign matter.

SPEAKER BLOCK
Maasure the coil rasistance of the speaker block to check for a broken wire or
short circuit,
1. Set up the Volt-ohm-meter.
Range to be used: OHMS Rx1
2. Megasuring
Attach the probes 10 the speaker
frame and the lead terminal of
the speaker block.

10

1201 ~ 1404k Normal

Less than 1204
Short circuit

More than 140iL
Broken wire

Defective

Replace the speaker block with
a new one.

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

e e g v
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VI. PARTS LIST OF MODULE

s © Please see

remarks,

* Switch spring for Pulsar Watches

424523

6 {Pulsar marking)

Cal. Y486A
PART NO. PART NAME PART NO. PART NAME
4061 238 Cirguit block % Rattery
4216 234 {nsy'ator for cireuit
4219 232 Battery connaction insulator
% 4245 2735 Switch spring
4270 233 Battery connection { -~}
4313 238 Caonnactor
4328 094 Liquid ¢rystal pansi frama
4398 097 Speaker framae
% 4398 283 Speaker frame {100m}
4510 331 Liquid crystal panad i
4510 332 Liquid erystal panel {Gold) i
4521 232 Reflecting mirror !
4580 249 Spaaker hlock
v 4580 245 Speaker block {100mi
4991 237 Speaker gasket
r 4991 239 Speaker gasket {100m}
312 470 Switch spring screw
017 230 Tube for switch spring scraw
S-EIZA-I,KEN' Silver oxide battery
TR41SW o )
;
Remarks: !
% 4398253 Spegker frame
4 4580248 Speaker black | Used for a "100m water-resistant” watch
% 4991239 Speaker gaskat
Bactary
SEIZAIKEN TR41SW } An additional battery for thig calibro mighit ba added a0 & subitue w the
MAXELL ~ SR41SW ’ future.




