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. SPECIFICATIONS * I .DISASSEMBLING. REASSEMBLING AND LUBRICATING

Item - . Cal. No. Y729A : _ S VI -
Display medium Nematic Liguid Crystal, FEM (Field Effect Mode) P Disaggembliég procedures Figs.:

Display systam Four-function changeover system with time, stapwatch, counter and time/calendar ' Reassembling procedures Figs.:

setting functions. ‘ @ ~ @ -
@& Time function: Digital display system showing hour, minute, second and day of Lubricating:
the week. In the time function, calendar and elapsing time in the stopwatch 5 Silicone grease (500,000 c¢.s.)
function are disptayed by depressing a button. : Normal quantity @@
Calendar: Digital display system showing month, date and day of the week.
& Stopwatch function: 12-hour digital display system showing hour, minute.
second and 1/100 second (The 1/100 second measurement is possible up to 20
minutes.)
& Counter function;
Single..... Counting up to 998% ! Glass portion,
Twin counter...... Counting up to 99 in two ways =
o Time/calendar setting function: Time and calendar can be set to operate at a It is not necessary to disassemble
| desired second, minute, hour (with “A” (for A.M.}/"P" {for P.M.) indication). date, 5 the glass except when it is reptaced. e
month and day of the waek. : {See page 4 for handling.} (1) Cose bk
Additional mechanism o Illuminating light ; '
& Pattern sagment checking system :

S -. - - D T Y ; ('2} (;usu h‘..,{tk ”(-”‘)kl”
Crystal oscillator 32,768 Hz (Hz = Hertz..... Cycles per second) :
Loss/gain Loss/gain at normal temperature range N

Monthly rate: less than 20 seconds ; { 3) Bitlery
{Annual rate: tess than 4 minutes)
Casing diameter $28.1 mm 5

. . - IS et A A & A he e Ao e e e £ < e s R 2 8 e s e 1o e e e r e o n e e i 3
Height 4.2 mm without battery
Operational temperature range - 10°C ~ +60°C(14°F ~ 140°F) (4) Mosclute
Ragulation systam Trimmer condenser 515
Battery power Silvar oxide battery: U.C.C. 392, Sony aversady 392, Maxell SR41W ;}

or Toshiba WG3
Voltage: 1.55V '
Battery life: Approx. 1 year

T e e e o L ) Cut for the module

{C {intagrated Circuit) C-MOS-LSLI..... 1 unit [(Tlme adjusting buttons -7 positioning
i It is not necessary to disassemble the

time adjusting buttons {4 sssemblios) ex-

b cept when they are required to be replac-
; ad.
R
: e -»_<5) Casaly o)
%
1 " ?



Remarks for disassembling
4) Module

*+ Put the tips of the tweezers in a clearance between
the liquid crystal panel and the casebezel and pry up
the module to take out

Remarks for reassembling
{5} Casebezel

+ Before reassembling the module. pull out all buttons
so that the switch springs do not prevent the module
from being inserted.

{Pugh the buttons from inside with the tips of
twaezers.)

4) Module

+ As the liguid crystal pane! frame is fixed fast to the
casebazel, pysh in the module with fingers.
+ Push it in 8o that it does not catch the buttons.

Cut for the module positioning

Maodule
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How to replace the glass

{It is not necessary to disassemble the glass except when
it is replaced.}

® How to disassemble the glass

» Remove the glass with the tightening tool.
inserting disk
Supporting disk: ¢$34.0 ~ $35.0 mm

» Place a viny! sheet between the glass and the suppor-
ting disk as shown in the illustration on the right.

+ Push the glass for disassembling with the inserting
disk.

& How to reassemble tha glass

1} Set the plastic .gasket.

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

+ Be careful not to mistake the upper side for the lower
side.

2) Place the glass.

+ Be careful not to mistake the upper side for the lower
side. Place the round side down.

3) Push in the glass.
Inserting diske:
Supporting disk:

Plastic inserting disk
¢30.6 or 931.0 mm

P

Rounded cornes

o

~

- N . i :
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T \.._._.—_—-". i

Insertiong sk

et Inserting sk

. ~Vinyl sheet

4 Suppor ting disk
(#3340 ~ dAh.0mm)

Place the site
with she Benaled
cornwr down,
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2. Disassembling and reassembling of the module

Disassembling procedures Figs.: (1) ~ @
Reassembling procedures Figs.: & ~ ()]

=7 Disassembling procedures >

¥
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74} Baltery connuction

(B 3 CONMBELAE —e e e e e
. Be carelul noi Lo scralch,
* There s no difference

between the twao

{6 Reflecning mirror
e Be careful not to scratch or
L ontarmnate,

(7Y Liguid crystal panel -

ﬂ Liquid crystal panet frame —

<. Reassemhting procedures >

~ (1)

Ty

¢ Reassernble the
switch spring so
that its tip is fixed
inside the pin of
the panel frame,

"




Ill. CHECKING AND ADJUSTMENT

Be sure to use the Static electricity protector when handling the module.

1. Guide table for checking and adjustment

i

DISPLAY FAILURE

Defective dispiay

Malfunction

+ No digitai display

« Alt segments dim

+ Some segmants dim

+ Some segmaents not displayed
* All segments displayed

+ Poor response {slow change)
* Inversicn of display

TIME INACCURACY

Defactive appearance

L CHECK BATTERY
VOLTAGE

Normat

Check pattern segmaent

Low voltage

checking system

Repaired

CHECK CONTACT OFJ THE A
- C-MOS-LSI ~ LIQUID}- CRYSTALPANEL AND|-
M CRYSTAL PANEL _ TBLOCK |

Still defective

» Nawton ring

» Blur

« Deflection

» Other extracrdinary symptom

DEFECTIVE TIME
SETTiNG OR LiIGHT

T

> Defective light

« Light is not it
« Light is dim

Lawl Deafective switch opearation

=E CHECK ACCURACY

Replace the liquid crystal o
{When the battery life panel or the circuit block
is judged to be short)
Defective
) CHECK CURRENT
_________ _E CONSUMPTION R Replace the battery oy
{Repiace tha defective liquid crystal panel
Check liquid crystal panel or reflacting mirror with a new one.)
and reflecting mirror o
Dafective
w  Time accuracy adjusting —ECHECK ACCURACY
Normal
CHECK FUNCTIONING | Defective

CHECK BATTERY

BAND ADJUSTMENT

Low voltage

(If the time can be correctly adjusted. then
wear the watch on the wrist. to check for
any defects that may show up during
wear.)

VOLTAGE

ﬂ

Normai
{Defective light)

+ Failure of time setting

» Failure of disptay changeover
« Failure of stopwatch aperation
« Malfunction of counter

Replace the battery

Replace the circait biock

Replace the battery
with & new one

I SWITCH COMPONENTS

- Defective
CHECK BULB
E CONDITION ™ Replace the bulb
Normal Still defective

CHECK

N

Check appearance
and function

<>

End of procedures

Repairad

CONDUCTIVITY OF

-4
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2. Relationship between the segment (Liquid Crystal Pane! Electrode) and the C-MOS.LSI
output terminal

A complete knowladge of how the segmaent (Liquid Crystal Pane! Electrode) works with the C-MOS-LS| output terminal wilt
provide the proper procedures for checking and adjustment.

¢ Designation of segment

Exmnf:ie: 3a -
A x X X T )
a Su Mo Tu WE TH Fn SA
f b g’
L { ‘ * ';:‘ [
o lo.0088
- - ' | J
‘ R
6 5 Do 4 3 2 1

® Relationship between the segment and the C-MOS-LSI outpout terminal
The liguid crystal panel slactrode is connected electrically with each segment which forms a digital figure as shown in
the illusiration of the panel pattern betow.
(The pana! pattern can be sean 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-LSE output terminal by the connector.
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4t 5¢ 5o Commpn electrod

Common electrode ¢ 5, 4t 4p

Note: Poor conductivity of the common electrade causes the lighting of ali segments or inversion of the disptay,

Do e e e e A e s g 5 8 T R £ 8 e o RS

R s

rer——

3. Procedures for checking and adjustment

Procedures Result and repalr

CHECK BATTERY

VOLTAGE

T
1
3

Check battery voltage.

T More than 1.5V.. Normal
Less than | BV .. Defective
When thare is battery electrolyte leakage, refer
to "HOW TO CHECK BATTERY ELECTROLYTE
LEAKAGE AND REPAIR” below for repairing.

HOW TO CHECK BATTERY ELECTROLYTE LEAKAGE AND REPAIR

(1
{2)
{3)

Remove the module from the case.
Disassemble the module.
Wipe off battery electrolyte on the circuit block.

1. Wipe off battery electrolyte with a cloth moistened with distifled water. {1f distilled water 1s not

available, use tap water.}

Note:

@ Do not expose the trimmer condenser to watar or alcohol, and if it is exposed. thore may be a
change in the condenser capacity and eventually in the time accuracy.

& Do not use a cloth which gives off int, such as gauze, flannel, etc

¢ When the circuit block is clesnad, be sure to clean the connecting portions.

Connecting portions

If the circuit block is badly con.
taminated with battery electrolyte,
replace the battery connection, circuit
block or switch spring whth a new one.
(Example. When the printed circuit of
circuit block is rusted.)

Rinse with alcohol.

{If the cleaned portions remain wet
with water, they will corrode with
rust.)

Dry with warm air by using a dryer

Clean the other parts {switch spring, liquid crystal panel frame, battery connection, atc.)

. Wipe off battery electrolyte on each part with a soft brush moistened with distilled water.

{if distilled water is not avsilable. use tap water.)

Rinse with alcohol.

Dry with warm air by using a dryer.

Reassemble the module.

Replace the battery with a new one.

Check to see if the time and calendar function, the stopwatch function, the calender function and
the current consumption -aré normal,




Pracedures

Result and repair

CHECK PATTERN

CHECK CONTACT OF C-MOS-LSI ~ LIQUID CRYSTAL PANEL

SEGMENT CHECKING

SYSTEM

If soma segments are dead or dim, set the
moda for the time and calender setting
function. Then depress buttons B and
C together to find defective segments.
{If there is no defective segment alt
sagments light up.}

After removing the liquid crystal panel. check for poor conductivity of
the liquid crystal panei, connactor and C-MOS-LS! output terminal
whose segmants are found to be defective in “CHECK PATTERN
SEGMENT CHECKING SYSTEM.” (Refer to the “Rslationship
betwaesn tha segment and the C-MOS-LS! output terminal” on page
8. Use & microscope for chacking.

{1} Check for dust, lint and other contamination on the connector
and liguid crystal panaef elactroda.

Be sure to check the connect-
ing portion of the liguid erys-
tat panel and the circuit block
carefully,

i

ticguid crystal panel elecirode

(2} Cheack for any scratches, cracks and breaks of the connector and
the liquid crystal panel.

Glass defect Break

{3} Check for dust. tint and other contamination on the output ter-
minal of the circuit block.

T 'F‘*f;iih/m‘_

Qutput terminal of the
circuit block.

]’: vr'lm‘

mt§ F

i SR
S a7

Uncontaminated: Normal
Proceed to | (2}
Contaminated: Defactive

Wips off any foreign matter.

No contamination, scratches,
cracks, or breaks: Normal
Proceed to'(S).
Scratchad. cracked or
broken: Defactive
Replace the connector or
liquid crystal panel with a
new one.

Uncontaminated: Normal
Proceed to
Contaminated: Defective

Wipe off any foreign matter.

10
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CHECK LIQUID CRYSTAL PANEL AND CIRCUIT _BLOCK

Procedures

Resuit and repair

Check to see if the liquid crystal panel and the circuit block function
correctly.

{Refer to the “Relationship between the segment and the C-MOS-LS!
output terminal”’ on page 8.}

{1) Check liquid crystal panel.
1. Set up the voit-ohm-meter.
Range to be used: OHMS Rx1 ~ Rx 1K

Nete: Any range will do if more thah 3V i applied 10 the
probes of the voit-ohm-meter. {f less than 3V is apphied to
the probes. all segments may not be lit. Change the range to
the one {R X 10k) which is higher in resistance than R X 1k,

2. Remove the liquid crystal panel from the moduie and turn it up-
side down.
3. Measuring {Check to ses if the corresponding segment lights up.)

Note: Either red or black
probe will do.

Common electrode (Either red or black
probe must be applied to the common
elactrode, )

‘Electrode of
defective segment I

Sy mm}m) 1'

Probe red Pmb,e black
i+ "V Probe black

\\\ +)
| ~ Probe red

{2) Check the circuit block output voltage.
1. Sat up the volt-ohm-meter.
Ranga to be used: DC3V
2. Place the module on the bench.
Attech the current supplier to the cirguit block.

Clip {(+): Connecting portion of the circuit block screw shown
' in the illustration.
Clip {—) Connecting portion of the battery connection.
3. Measuring

Probe Red (+): Connscting portion of the circuit block screw
of tha circuit block shown in the illustration.

Probe Black (-} Each portion of the output terminal of the C-
MOS-LSI.

Lights up. Normal
Proceed to . 2},
Doas not light up or more
than two sggments light up:
Defectiva
Replace tha liquid crystal
panel with a new one.

More than Q0.8Y: Normai
Return to

Less than 0.8V: Defective
Replace the circuit block
with 8 new ona.

"



CHECK CURRENT CONSUMPTION

Procedures

Result and repair

Procedures

{1} Check to see if the currant consumption is normal.
{Can be checked no matter which function the watch may be par-
forming.)
& Set up the volt-chm-maeter.
Range to he used: DC12uA (DC 0.03 mA}*
Use the current supplier and connect as shewn in tha illustration
below.

Prabe rad {4}

® Set up the Micro Test*

1. Power switch... ON

2. Polarity changeover button: -

3. Current consumption/
Voltage indication button: uA

4. Voltage selaction button: 1.65V
Prove Black (-} Battery connaction
Clip Rad (+): Switch spring

Probe black (-} /

R i
Clip red (+}

*Note:

If the pointer of the volt-ohm-
maetaer swings over the max-
imum vailue when DC 12uA
{DC 0.03 mA) is used, change
the range to .a greater one
where the pointer does not
fun over the maximum value
while applying the probas to
the respective portions. Then,
after two or three seconds,
return the range to DC 12uA
{DC 0.03 mA) again for
measuring.

Less than 2.5 pA: Normal
Raeplace the battary with a
new ong.

More than 2.5 uA: Defective
Proceed to (2).

*Note:
If the pointer of the Micro

Test swings over the max-

imum vatue while the current
consumption is measured.
depress the Current consump-
tion/Voltage indication button
@ so that it is released to in-
dicata the voltage ( A V) while
the btack probe and the red
clip are applied. Then, after
two or three seconds, depress
the Current consumption/
Voltage indication button
again so that it holds in the
pushed in position (uA =) to
indicate the current consump-
tion for measuring.

(2) Disassembie the liquid crystal panel, and check to see if the
gurrent consumption is normal.

Follow the procedures in (1)

EHECK ACCURACY m CHECK CURRENT

Check gain and loss of time.

1. Set up the Quartz Tester.

2. Measuring

CHECK FUNCTIONING AND -

"ADJUSTMENT

_ Check to see if the watch functions correctly and can be adjusted by
- the button operation.

1. Check the stopwatch function.
+» Check to see if "start”, “stop”. ”
corractly.
2. Check tha countar function.
» Check to see if seconds can be counted cotractly or can be reset to
00" second.
3. Check the time and calendar setting function,
» Rotate the time and calendar digits more than one cycle for each

unit and check to see if sach digit is advancing correctiy.

lep release” and “reset” function

Normal: Replace the liguid
crystal panel with a new one.
Defectiva: Replace the circuit
block with a8 new one.

Does not lose or gain. Not-

mal
Proceed to the following
procedure.

Loses or gaing: Defective
Proceed to] Tire aceuracy
adjusting |
Time accuracy is adjusted
by turning the trimmer
condenser.

Functions correctly and can
be adjusted: Normal
Wear the watch on the
wrist to check time ac-
curacy.
Does not function correctly or
cannot be adjusted; Defec-
tive e
Proceed to [Replace tho
gircuit block] . o

CHECK BULB CONDITION

{1) Check to sse if the buib lead terminais touch the lead terminal of
the circuit block.

No exfoliation of solder. Not-
mal

Proceed to . (2}
Exfoliation of solder. Defec-
tive

Re-solder the foot of the

butb.

Refer to “HOW TQ REPLACE
THE BULB” on page 16
for re-soldering.

13



CHECK BULB CONDITION

HOW TO REPLACCE THE BULB

Procedures

Result and repair

{2} Check to see if there is & broken filament in the bulb.
1. Set up the voit-ohm-mater.
Range to be used: OHMS Rx 1

2. Measuring

Apply the twe probes of the volt-ohm-maeter to the bulb tead ter-

minal as shown in the illustration.

Note: Either red or ack probe will do.

Lights up: Normal
Proceed to .
Does not light up: Defective

new one.
Refer to "HOW TO REPLACE

THE BULB" for replacing the
bulb with a new otie.

Replace the hulb with a

lﬁ Use the soldering iron with a thin and sharp tip, which has small heat capacity.

Thicknass of tip: Approx. $1.0 mm
Heat capacity. Power consumption bW ~ 20W

{1} Remove the defective bulb.
Hold the defective bulb by tweezers and pull it up
slightly. Then put the tip of the soldering iron on the
bulb terminal and remove the bulb.

(2) Check to see if the new bulb is normal.
Follow the procedures [Check buib condition} for
checking.

{31 Soider the feet of the buib on the pin side of the cir-
cuit board. Be caraful not to make the feet slack
when soldering. Fix the bulb on the pin side of the
circuit board by cellophane tape and it makes it
easier to sclder the bulb.

{4} As the foot of the bulb is fong. cut it by nippers after
it is soldered.

..... Soldering iron

Cellophane tape

14
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Praocedures Rsult and repair

HOW TO REPLACE THE BULB

Remarks:

(1} Be careful not to hold the tip of the soldering iron on for a iong time or tha circuit block may be damag-
ed. Take off the soldering iron from the connecting portion when solder bacomes evenly spread on the

gircuit hoard. - (Approx. 1 second)) _
{2) Be careful not to touch the reflacting mirror spacer (made of plastic) with the soldering iron.

Irssutficiont

Excessive

Correct

& )/ £
{%Q iz

B

o
g
) "8
e

{5) Check the buib condition again.

CHECK CONDUCTIVITY OF SWITCH COMPONENTS

Check to see if the switch spring functions correctly.

{1} Check to see if the switch springs (four arrow-marked porligns
shown in the ilustration betow) function correctly when they are
pushed-in.

1. Check to see if the four arrow-marked springs touch the switch
terminals of the circuit block when they are pushed in with the
tips of tweezers and that they do not touch the switch terminals
of the circuit block when released.

Functions correctly: Normail
Does not function cor-

wommbbaar FYadiandiven
1oLy, WLV

it the switch springs do not
function corractly after they
E— ] are adjusted, replace them
) ' 2) with new ones.

P

No dust. lint or uncon-
taminated: Normal

Proceed to . (2).
Dust, lint ot con-
taminated: Defective

Wipe oft any foreign

mbtter,

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

Aii procedures of Disassembling, Reassembling, Checking andAdjustment ate compieted.

1%



IV. PARTS LIST OF MODULE

Cal. Y729A

PART NO. PART NAME PART NO. PART NAME

b

4001 801 Circuit block

4245 801 Switch spring

4270 800 Battary connection

4313 800 Connector
4398 800 Liguid crystat panel frame
45610 810 Liguid crystal panel
4521 7110 Reflacting mirror (Silver)
4621 71 Reflecting mirror (Gold)
4630 649 Bulb

022 283 Circuit block screw
vr SONY EVi AEADY

g2

v+ U.C.C. 392 Silver oxide battery
it Maxall SR4 W

e M, LT L T

Ramarks:

Battery
7 SONY EVEREADY 392
v+ U.CC 382 ‘ ~ Additional batterias for this calibre might be added as sub-

%+ Maxelt SR4TW l T ghautes in the future,

vr - Ploase see remarks.
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