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Il. SPECIFICATIONS

1. Specifications

Calibre
Item 0680A
Disptay system Hour, Minute: 12-hour Digital Display Syster showing hour and minute
Second: The dots blink once every second
. Date, AM and PM display
Display medium Single Crystal Display (Nematic Liquid Crystai, FE (field effect)-type)
Operation Front buttons
* Instant adjusting device of date, hour and minute by selaction
and setting system (can be adjusted separately)
* Instant second setting device
[llumination light
Side button
* Lock switch
Crystal oscillator 32,768 Hz. (Hz. = Hertz . . . cycles per second)
Loss/gain Loss/gain at normal temperature range
Mean morthly rate: iess than 20 seconds
{Annual rate: less than 4 minutes)
i Casing diameter ¢$27.0 mm
Height 8.5 mm
Operational temperature range —10°C ~ +60°C {14°F ~ 140°F)
Regutation system Trimmer condenser
Battery power Silver oxide battery {U.C.C. 386)
Battery life is over one year
. IC (integrated circuit) C-MOS-LS! ... 1pece.
Hybrid-IC . ... 1 pce,

AM/PHM display

Hour -

Second dots

Setilng bution Selgetion button
(for both tha time
adiusting and light)
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It. AFTER-SERVICING INSTRUMENTS AND MATERIALS

1. After-servicing instrumerits and materials

For after-servicing of Digital Quartz Cal. 0680A, the following after-servicing instruments and materials
are necessary.

{1} Quartz Tester (QT-10)

Used to check time accuracy (daily rate).

(2) Tester

Used to check battery voltage and
measure current consumption.

{3) Movement holder

Used for disassembling and reassembling
of the movement.

(4) Battery holding spring

current when the movement is removed
from the case.

2. How to use the after-servicing instruments and materials for repair

(1) How to use Quartz Tester (QT-10)
7 Watch Hz selection buttons

L.evel adjuster

Input indicator -

Power supply pitot light.
(Decimal point indicator}

Input terminal {used for connecting

Power switch the microphone)

Earphone terminal

, \
Earphone

£ Microphs jack
Measuring tima selection switch * Eisctric-field detaction microphone
[ Measuring time accuracy (daily rate)] P
1. Insert the power supply cord plug /
into a power outlet, P
. P
2. Turn on the power switch, ower supply pllot light m
Make sure that the power supply L
pl]Ot llght is lit. u;:é;;‘.‘*"“—*-tfm;—_:
o
Powaer switch &
3. Attaching the microphone /
Insert the microphone jack into S /
the input terminal. o ——

- Input terminal

Microphona jack

4. Push the watch Hz selection button
(White button, 12 ~ 40 Hz).

\-%g Watch Hz selection button

| I White button

QUARTZ TEgTER /

S AT
) L




5.

6.

8.

Turn the measuring time selection
switch to the 4" or “10” position.
As regards the Cal, 0680A, measure-
ment is possible in either position,

Insert the earphone jack into the
earphone terminal of the Quartz
Tester.

(fiip‘ the microphone to the watch

¢ In order that the microphone’s
flat surface may be in contact
with the panel side of the watch,
put the watch between the clip
of the microphone from the
opposite side of the lock switch
button of the watch, That is,
nearest the hour digit. This is
because the microphone selects
the electric field of the liquid
crystal panel. It may be impos-
sible to measure time when the
digits on the panel display change.
The hour digit portion does not
change quickly. Put conductive
rubber sheet between the micro-
phone and the case back to
prevent the watch from being
scratched,

e Put on the earphone and move
the microphone slightly. Hold
the watch and microphone firmly
between the fingers to insure
a good contact, The input indica-
tion light will be continuously
lit if this procedure is followed.
While the level adjuster is in the
AUTO position, measurement is
feasibie, bul whenever the input
indication light blinks or goes off,
adjust it by turning the level
adjuster so that the indication
light is continuously lit.

The daily rate is readable on the

indication section,

@ When the daily rate is excessive,
there will be no indication.

'“""‘“ e

)
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Measuring time selection switch

. e
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Earphone terminal ‘—n:._ Q "

- Earphone jack

_]

Microphone

Conductive rubber sheat

— Input indication light

INPUT

&
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Exomple: Gain at 0.2 sec. per day

i1, DISASSEMBLING AND REASSEMBLING

1.

Disassembling and reassembling of case

(1) Structure of case

Glass gasket

Sheet under glass

Glass fixing ring

Casa ring

(2} Remarks for disassembling of case

e Glass fixing ring
e When removing the glass fixing ring,
insert the tweezers to the notch and
remove the ring by bending it inward.
o Be careful not to scratch inside sur-
face of the glass by tweezers where
instruction is printed.

@ Glass

Give a push by finger and remove the
glass.

(3) Remarks for reassembling of case

o Sheet under glass

Assemble the sheet under glass like
figure right {Fix the notch to the lock
button).

o When reassembling the movement

Pull out the setting lever and set the
movement to the case.

Be sure to check the setting lever and
lock switch button are properly con-
nected.

When casing, check the movement is
set at the cotrect position by adjusting
the display and the mask.

Tima adjusting button

Notch

Lock switch button

Tweezors




2. Disassembling and Reassembling of the movement and lubricating of the switch components

(1) Procedures

Disassembling procedures Figs.: O~ @

Reassembling procedures Figs.: D~ @©

Lubricating <20 : Watch Qil, 5-6,
normal quantity

(D Liguid crystal panel spring

@ Liguid crystal panel

@  Reflecting mirror
{Be careful not to damage!}

®  Liguid crystal panel frame

D Setting switch spring
{Be sure of the replacing direction)

®  Setting lever

{Be careful not to bend the thin
spring since it is quite delicate)

@ Setting lever spring

(D  Circuit block

@@  Battery guard

It is not necessary to disassemble the @ ~ (@ block —-
except in case of any damage.

@ Buib

®  Buib hobier screw

(2) Remarks for disassembling and reassembling of movement

e Disassembling

Disassembling of the liquid crystal panel spring.
@ Disassembling procedures

[~
e - ram_m,_.m_j‘_"
e
1 2 3

Liquid crystal panel

e Use fingercods to disassemble
and reassemble the liquid crystal
panel,

Liquid crystal panel frame
(Not necessary to remove it unless
damaged.)

® In order to remove the liquid
crystal panel frame, insert a pair
of tweezers into the side of the
guide pins (3 pcs.) for the liquid
crystal panel frame, and gradual-
ly raise the frame as shown in
the photo.

Setting lever {Not necessary to re-
move it unless damaged.)

e Don’t pick up the thin spring
with tweezers.

Correct incorract



(o Liquid crystal panel
® Reassembling

@ Before reassembling the liguid

Setiing switch spring crystal panel, check the height of ey
o ot ; contacts of MOS IC terminals. [ i TP
e Make sure to assemble it in the correct direction, % If there are termirals found to rrerrrrrnel MOSIC
be too low, raise them with (Faigs the terminal as high
: tweezers a5 the top surface of the

liquid crystal panel frame.)

¢ Wipe off dust and lint with a
brush from the MOS IC terminals
and electrode of the liquid crystal
panel.

Liquid crystal panel frame
o lHold it horizontally and push in
gradually,

o Reassemble the MOS IC terminals
horizontally so as not to bend it.

Liquid crystal panel spring

® Reassembling

‘P‘h"“’a}.
e Be careful not to bend the MOS —— """_:j’Tr—*> i I T
IC terminal by pushing on the i [IE——; [ ER—; [

liquid crystal panel frame,

1 2 3

Be careful not to
damage the edge of
the liquid crystal
i panel with the tiquid
i crystat panel spring.

3 ‘ @ When the liquid crystal panel spring has been reassembled, insert the battery and make
‘ sure that all segments are lit.

‘ If there is any segmeni which is left unlighied, refer to

{Gorrect)

{ine :
ncorrect} | me® Check contact of MOS-1C and Liquid crystal panel
\
| of “Checking and Adustment” on page 13 for repair.
Ref’lecting, mirror Liquid crystal panal frame .
& Assemble the reflecting mirror Reflacting mirror 3. Remarks for battery replacement Try to depress the adjusting button to
with the mirror side down. S = e Incomplete digital figures may be indicated on correct all digital figures.
' MOS-IC l E::{ MOS-IC the display panel after battery replacement.
 Place it correctly on the. ¢ e = s - ! However, this is not a malfunction, the digital
Hquid crystal panel frame. Correct Ingorrect o figures should be corrected according to the
i following procedures:
-




3. Cisaning

Since several parts of 0680A differ from conventional mechanical watches, use the following method
when cleaning.

HOW TO CLEAN

Name of part Cleaning Drying Solution Remarks
{1} Liquid crystal pans! DO NOT Wipe the electrode with a
; e CLEAN cloth moistened with berv

zine. The other parts
should be cleaned with a
soft dry brush only.

{2} Circuit block DO NOT Wipe dust and lint off the

CLEAN MOS-IC contacts with a
soft dry bursh, For other
contacts, use a cloth mois-
tened with benzine.

DO NOT Wipe the reflecting mirror
CLEAN with a soft brush or cloth
moistened with alcohol if
contaminated.

Be careful not to scratch.

{4) Plastic parts Wash with | Cool air Alcohol,
Liguid crystal  Battery guard a soft dry Benzine
panel frame brush

(&) Bulb Rinse Cool air Alcohol, Refrain from using an
Benzine ultra-sonic cleaner

(6) Parts other than above Wash with | Cool or Benzine,
liquid erystal panel spring asoft dry | hot air trichioro-
- : .1 brush drying ethylene
Setting lever spring  Setting switch
spring
Setting lever R
g s Bulb holder
SCrow When cleaning the setting

lever, be careful not to
damage the thin spring.

—10--



IV. CHECKING AND ADJUSTMENT

1. Guide for ch

Malfunction [:>

ecking and adjustment

|1 Display failure |

Dispiay failure ®
Segment dead
e Dim segment
s Inversion of display
s Slow response

+ Newton ring

symptoms

Check battery voltage

Low voitage

Normal oS

Normal

j Check contact of MOS-IC and

8l liquid crystal panel Defective %

e Soiled contact
¢ Defective panel electrode
e Height of MOS-IC terminal (too low)

& and circuit block

Check liquid crystal panel

Try to replace with new components.

¥l Time inaccuracy

5 I Stop

Defactive time
satting or light

U

v

Check accuracy

K

Repiace battory

Replace circuit block

v

Check appearance
and function

Replace bulb

11—

o Malfunction of setting lever, setting
switch spring and setting lever spring

: Defective
e — — — — e — 2 Check current consumption
When battery tife is judged 5 Normal
to be short.
Defective appearance
r e Functioning
. Replace with provisional
¢ Domain (Deflection) » bi;tq;rerv P
« Blur and other abnormal
™ Replace fiquid crystal pane!
Defective
Checlc accuracy ———b Time accuracy adjusting
Normal Check time and date Defective
conditions 4% 4 -
- Normal
e Digits are displayed properly, but stop Check bulb pr—d A >
Defective
ngthf_ tls : Defective
not li B ; fei I
Check battery voltage » Egﬁza;rcement with provisional ~
Defective attery Normal —/
o Failure of time setting Defective
Check switch components
Normat

End




2. Explanation of maifunction

Symptom

Expianation

Segment dead

e The segments which are to be lighted are  Example:
partially lit or not lighted at all.
(They may sometimes light depending on
button operation.)

Inversion of display

e The segments which are to be Example:
lighted are turned off, while
the segments which should
not be lighted are turned on.
Cause: Common terminal is

not connected to
MOS-1C terminatl.

Siow response

e On/off operation of segments (to be checked by minute, hour or date setting)
is stow.
Remarks: The response of the liquid crystal panel becomes slow when it
is below 0°C but it becomes norma! undsr normal temperatures,

Newton rin . .
nng e The liquid crystal panel turns iridescent,
. — Dagflection
Ueflection Example: @]
@ Some or all of segments show differant contrast
depending on the direction of view,
b

Poor appearance of display

Air bubble

Black blot Note: The reflecting mirror is stained,

Hairline Defacement

Uneven width

Time inaccuracy

Though the Quartz Tester indicates the normai digit, a watch gains or
tosses excessively.

e The circuit block is usually suspected to be faulty. However, check
the following before replacing the circuit block.
{1} Setting conditions of date, hour and minute:
Date:  For more than 31 days;
Hour:  For more than 12 hours;
finute: For more than 60 min,

Light will not turn up or dim.

The light is not lit by pushing the light button while the normal time digits
are displayed.

Remarks: On rare occasions the light will not go on and the digital display
goes out while the light button is kept depressed.

—12-




3. Segment {Electrode of Liquid Crystal Panel) and MOS-IC output terminal

A complete knowledge of how the segment {Electrode of Liquid Crystal Panel) works with the MQS-1C
Output Terminal will provide the proper procedures for checking and adjusting.

1. Segment

e ldentification of digits

e |dentification of segments
One digit consists of seven {7} segments.

Example;
The segment in mark O is called "4d”".

2. Connection with M 317 output teyminal

W i  PMBa  4f 4bBeB8b 7f b Tc

GbiaM|Bb 4g|4a|8¢c|8a 7a|7a 79

/ 6c Se Be de 4c 3e 3¢ 3b 7d

Common terminat

13-

PMBa 4f 4b8Be8b 7f7b 7c

6biaMiBh 4glda|Bc|Bal 7e17a|7g

h 1 3
[
]

5150|560 dotjdd| 31 13ad{39{3a

Gcbabc dedc 3e3cdb Nd
Commaon terminai




4. Checking and adjustment

Check battery voltage

Use the following procedures to check battery voltage.
{1) Seatup the testor
Range to be used: DC 3 V

More than 1.5 V . . . Normal

{2) Measuring

¢ Probe Red (+) ........... Battery surface (+) ;
¢ Probe Biack {—} ........ Battery surface {(—)
Check contact of MOS-IC

and liguid crystal panel

Set up the battery with the battery holding spring before checking.

Remarks: Do make sure to check the terms of {1} and {2) in
“Remarks for battery repiacement” on page 9,

After removing the liquid crystal panel, check the conductivity of
the electrode of liguid crystal panel and MOS-IC output terminals.
(See page 13 for “Sgament and MOS-I1C output terminal.”’)

{1} Check to see if there is any contamination on the liquid crystal

panel alectrodes and the MOS-IC output terminal. No foreign matter . . . Normal

Foreign matter . ... Defective

Wipe off any foreign matter.

Liguid crystal pane! electrode

Tip of MOS-1C output terminal

{2} Check to see if the javel of the MOS-IC output terminal is too low.
o [.aise, with tweezers, the MOS-IC output terminals connected to the
segments which fail 1o light up or not.

Liguid crystat pans! frame
/Tip of MOSHC output terminal

{Raise up the MOS-IC output terminals
j]lh;r——" as high as the top surface of the liguid
‘ . crystal panel frame.)

vt

b

o After assernbling the liquid crystal panel, check to see if

the segments light up Lightup ..... Normat
. Does not light up.  Defective

..... Proceed to

] fme

Less than 1.5 V .. . Defective

Check liquid crystal panef and cricuit block

Afier replacing the liquid crystal pane! or the circuit block, check to see if the watch works corractly.

Check current consumption

. Check to see if the current consumption is normal.

First of ali, pull out the lock switch button hefore applying the probes,
Check current consumption:

(1)  When the lock switch button is pulied out.
(2} When the lock switch button is normal position,

® Tester
Range to be used: DC 0.03 mA

Piobe Red {+} ...... Battery lead terminal ()
Probe Black (—} .... Battery surface {—)

Check sccuracy

s Use the electric-field detection microphone for QT-10,

{See "How to use Quartz Tester QT-10'' on page 3.}

Be sure that the + side of the battery
contacts the selact button.

Less than 6 uA: .- .. Normal
More than 6 uA: Defective

15



Time accuracy sdjusting Check time and date saiting conditions

Time accuracy of Cal. 08BOA is adjusted by turning the trimmer condenser, . {1) Check if the second dots blink exactly at every
) second, and if one minute is added after 60 blinks.
(2) Check if the hour and minute setting is made

! ‘ correctly.

¢ Adjusting method

The watch will gain or {ose according to the direc-
tiop in which the trimmer condenser is turned.
Adjustment should thergfore be made after as-

+ Date Setting condition:  More than 31 days.
o Hour setting condition: . More than 12 hours.

certaining with the Quartz Tester whether the ! ' s Minute setting condition: More than 80 minutes,
watch tends to gain or lose.
Chaeck setting mechanism
¢ Note for handling the trimmer condanser Check to see if the lock switch button and the time adjusting buttons work correctly.
Avoid excesslve depressing and turning of the trimmer condenser.
(1} Check to see if the lock switch button functions correctly
® Check to see that the thin spring of the setting lever touchas the unlock terminal when the lock switch
button is pulled out, and that the thin spring of the setting lever is set apart from the unlock terminal
when the iock switch button is pushed in. Unlock tarminal
4 Reriaries: f
2 = —— Foreign mattar
» Function of the Trimmer Condenser : # Make sure that there is no foreign matter {(dust, il
The trimmer condenser consists of a rotor elec- Rotor slectrade ; lint, etc.) on the thin spring of the setting fever R
trode and a stator electrode as shown in the ’ Hotor and unlock terminal contacts.
diagram. |" ;
Turning the shaft fixed to the rotor changes the ey {2) Check to see if the setting button functions correcily,
overlapped area be.tween the stator electrode a.nd [ \\ \ f & Check to see if the setting switch spring is touched
rotor aie‘ctrode, which in turn changes the capacity N ‘ to the pin of the circuit board as shown in the
of the trimmer condenser. Stntor illustration. If it touches, corract it with tweezers. __""‘:sa@
Hemarks: Corract Incarract
N WD j ® Make sure that there is no foreign matter {(dust,
SOt o S, ; lint) batween the setting switch spring and the
e pin of the circuit board. \ﬂm{ﬁ"ﬂign matter
F A Wipe off dust and lint if there is any. T T A
// \ , : R incorrect
Stator electrode Check bulb
. Chaeck the bulb is not burned out
e Change in the capacity of trimmer condenser and the adjusting accuracy rate. {1) Set the tester
Turning the trimmer condenser changes its capacity Range to be used: OHMS R X 1
as shown in the diagram. ; {2} Checking
The trimmer condenser has been so adlusteffl at Rotor electrode ; Contact the two probes of-the tester to the lamp
the factory so as to let the watch gain when .lt is Stator electrode fixing screw
turned clockwise and vice versa, Whenever adjust- % C@ @ @ : i the | is
ment is needed, however, turn the trimmer con- Y y :helamp Is it, ' R :ormall
denser white examining the gain and loss by the > e lamp is potlit . . . . defective
£ : {change the lamp)
Quartz Tester. § 7
. B '
Large {loss) 'E
Small (gain) 3

o L 17




V. PACKING AND MAINTENANCE OF THE SPARE PARTS

e Packing and maintenance of the spare parts

Parts name

Packing method

Remarics

Liquid crystal panei

® Aluminum pack (airtight packing)

(The package protects the liquid
crystal panel from sunlight and
humidity.)

® i(eep the liquid crystal panel in
the following place to maintain
the high quality.

1. Dark place
2. Low humidity

3. Low temperature

Circuit block

Circuit block

Setting lever

Setting lever spring
Setting switch spring
Liquid orystal pane! frame
Protective cover for
MOS-IC terminals

Protective cover for MOS-IC terminals
Conductive polyethylene bag

Jr |

- Conductive sponge

Plastic packagg e

& MOS-IC is protected with the
foliowing three materials from
static electricity.

1. Protective cover for MOS-IC
terminals
2. Conductive polyethylene bag

3. Conductive sponge

® The MOS-IC terminal is protected
from being bent with the liquid
crystal panel frame,

® The tip of the MOS-IC terminal
is smeared with silicon grease for
rust prevention

Reflecting mirror

Sponge
Viny| bag ‘.‘

Reflacting mirror L -Plastic package

® Be careful not to break the
reflecting mirror {glass).

® Setting lever
# Setting switch spring

@ Blister package

¢ Be careful nat to bend.

Liquid crystal panel frame
Spring for liquid crystal panel
Setting lever spring

Battery guard
Buib

e Vinyl bag

18—
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