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. FOREWORD

The Cal. V10 series is the world's first analogue watch powerad by a combination of a newly developed capacitor and an
amorphous solar battery.

«Featuresy»

1. No need for battery replacement:
® As a means of storing and releasing electrical energy, a capacitor is used instead of the conventional silver oxide
battery. '
Even aftar being left unused for a long period, the watch recharges when held up to Itght
2. Quick start function
Even when the capacitor is completely discharged, the watch recharges and will start within a few seconds after ex-
posad to a strang Yight {More than 7000 ix; below 3 - B cm of a fluorescent lamp or a 60 watt incandescent lamp).
3. Charge Demand Display (C.D.D.}
When the capacitor is nearly discharged, the second hand starts moving &t two-second intervals to indicate that
charging is reauired. The watch still works for about 15 hours from this state. Therefore, the watch can be left un-
charged over night, ‘
4. Over-charging prevention function
When the capacitor is charged and its voltage reaches 1.8Y, the over-charging prevention function operates to pre-
vent from capacitor deterioration and damage.

«Notes on servicing»

1. Capacitor replacement
If a silver oxide battery is erroneously loaded in this watch and it is charged, the battery may explode. When repiacing
the capacitor, be sure to check with the mark “capacitor”. Therefore, the watch is made so that the capacitor is not
replaced easily.

2. Solar battaery
The solar battery is the base of the glass plate. Take care not to damage it.
Especially , when removing the hands, do not use the solar battery as a support.

Il. SPECIFICATIONS

S—

V103A V102A

Cél. No.
ltem \ . g -+ i s RO Ay
Indication systern Threg_ hands i
Additional mechanism Day date Dam

W R - RS

Day and date quick resetting de- Date qmck resamng dewca

vice

Second setting devme

Electronic reset swntch

Capacitor Charge Demand Display (second hand moves al two-
sacond intervals)

Loss/gain

Monthly rate: less than 20 seconds at normal lemperatura range texcepl

when second hand moves a! two- sacond mtervals)
Size of main plate 826.4 mm x 23 5 mm (3H 9H}) (Max. d:ameter 28 mm)
Movament - .
. Casing diameter 925.6 mm x 23 5 mm
siz_e e e e £ 1t e e ok S AR tdne e ee 4 mmimbe ke o it o Am e = s
Height 3.59 mm .l 3.31 mm
Regulation system None

Quartz Tester maasuring gate

1 0-second gate

Capacitor

EECW 1R8E334 (Malsushlta}. MC 1 1620 (Hnachl Maxel!)

Jewels

3 jewels

il. LIST OF SCREWS USED

in Cal. V10 series, two kinds of screws are used. When disassembling or reassembling, classify the screw referring to

the table below,

Screw clnsmcntlon
Type Parts No. Parts name :
Screw hend dinmeter
QG2 247 Train wheel bridge screws
Setting lever spring screw
Battary connection {~) SCrew ... 1 pre Larger
Battery connection (4) screws...............
022 248 Date dial guard sErew............coc i,
Smaller

e i



IV. STEP MOTOR LOAD-COMPENSATIVE DRIVING PULSE SYSTEM
{Special motor drive circuit with a low power consumption)

® In tha conventional analogue quartz watch, the width of
a driving pulse supplied to the step motor is constant.
{Fig. 1)

® [n the Cal. VIO, the width of a driving puise changes ac-
cording to tha load required to drive the watch. A pulse
of a minimum necessary width is supplied to the step
motor to drive the hands under normal conditions, but
whaen the watch load {to drive calendar, or at a jow am-
bient temperature) is increased, a pulse of a large width
nacessary to ovarcome the load is supplied (Fig. 2).
Therefore, this feature is effective to economize power
cansumption.
{Far checking ot the currant ¢consumption, refer to page
12}

1 second 1 second

Driving pulse width

Fig. 1

1 second 1 second 1second

Normal condition When load is applied

Fig. 2

V. STRUCTURE OF CIRCUIT BLOCK

C-MOS-iC

i '-.\ -

Sub capacitor

Circuit block {front)

Crystal unit-

Input terminal {+}

fnput terminat (-}

Sub capacitor

Circuit block (rear}

VI. DISASSEMBLING, REASSEMBLING AND LUBRICATING

bt s .

{1) Disassembly and reassembly of casing parts

@ According to the model of Cal. V10 series, the mounting method of the solar battery differs.
(Circular case}

A

Case e
o 5
P ’ kY Note: Solar battery unit
Sotar battery unit A: i o The solar battery and the dial ring
ial g N\ ' fixed with adhesive tape. Do not
[ {101} ICS— \ . . r are

(Dial ring} _\\ . o noel off.

{Solar battery)———— s
Hands p—— P o s it mn o £ o \""\:‘ .

Solar battery lead terminal

Dial s

Holding ring for dial -

Movement - e

Case ring « wmorroeres dimsrnes - .

Case back gasket

Case back




{Square case)

et

t-i‘i

Case —-- AN e f

Hands -

Solar Dattery unit o . . .

Salar battery lead terminal ___

E]

MOVEMENE —re e oo e e oo

Casernng e

Case back gasket—— oo

| Case back - enni

Nota: Solsr battery crack

When removing the hands, take care
not to apply excessiva force to the
solar battery. Doing so may damage
the solar battery.

Note: Solar battery unit

The solar battéry and dial are fixed
by the dial frame. Carefully handle
the solar battary unit as it is liable to
be demaged.

Dia_f frame

e i A i e i st m

Disassembiy procedures: (D ~ &
Reassembly procedures: @ ~ O

{2} Calendar mechanism

() Snap for day star
with dial disk

) Daystarwith ... . '
dial disk i

3) Date dial guard
SCrow

® Date dial ——n——-f----_-“m’\ {

& Hour wheel -

() Day corrector

@ Date driving wheel

Lubricating.

Types of oil

i Moebius A @@

® Movement Holder
Use the universal movement
holder.

Note:

When installing the day comactor
(M hook the tail of thi spring with
the main plate as shown below,

) [ . ~ Eniargod view

) .
( :0.; g ST
Falay Day corrector

Hook the tip of the gpying with the
plastic purtion of the main plate
. 8hown in the iHuatration, A

T I i ry ok ke A

o



{§) Battery connection (+) screw

4D Battery connection (4) .

D Capacitor -— ..

4D Cirouit block —.

B Cotl block -=—-== -

' ‘!-{" I

Sy 2 |

{0 Battery connection (-} serew —————- ,.._..._4.';‘,\ ‘

; !

(9 Battery cOnnECUON (=} o ,ﬁ,,‘d’l.\ f‘ : |
A

A8 Train wheel bridge screw - . c—oemeee ﬁﬁw_._____‘y 3 |

D Train wheel bridge-——————r- oo ----~—1-—i»—~—~\ fh“" i
a8 Train wheel bridge support - ; =i

@ Train wherl Setting (Ovar - ——..——""" : \grﬁ g

2 Fourth whee! and pinion L

20 Fifth wieel and pinion -~ e e

{3) Circuit block - Drive coil - Train wheel, Selector mechanism

Matsushita

With the Matsushita capacitor, a ca-
pacitor cap is provided.

ot —ee 'Capacitor cap

Capacitor

Notes: Circuit block
Ag the circuit biock is thin, take care for
handling.

@ Minutewheel -

@0 Third wheel and pinion

@D Seprotor - e orone e bt

@ Rotor stator - - 7
i t\(
\ s

I Centor whoe!l and pINION - ——— ooy i ]

@3 Setting whesl

e () Setting lever spring screw

@ Setting laver spring

@D Setting laver

VIi. CLEANING

How to clean - e e

® Plastic parts

- Cleaning Drying Souition ““'“‘" ks

® Be care{ul not to deform or
remove the parts fixed to
the main plate.

Name of parts

® Rinse,br wash ® Warmair | @ Benzme
with a soft drying ® DIFLON -3
brush. @ Alcohol

@ Main plate

® Use a ciean solution as the
step rotor is magnetized
and may atract foreign mo-
tal particles.
é' Any foreign matter which
' : cannat be ramoved by
cleaning should be ra-
moved with Rodico.

® Step rotor

) When cleamng with ban-
I ' I zine, the cleaning time

shouad be mmlmnzad

. Other parts {excluding parts | ® Clean with a ® Warm or 0 Banzme

that must not be cleaned.) ~ tleaner, finse or hot air @ Trichroethy-
_gently scrub drying lene
with a soft ® DIFLON S-3
brush.

Capacitor Solar battery

{(including capacitor cap)

Coil block

Circuit block

@ Be sure to clean only staing on the conductive portions of circuit block, etc. with a cloth moistened with benzine, DIF-

LON 8-3 or alcohol and dry them with warm air,

ar



Vill. CHECKING AND ADJUSTMENT

{2} Procedures for checking and adjustrnent

-QUICK START FUNCTION

(1} Guide table for checking and adjustment

[ etn e e b= e e i om et T4 e

Check that watch starts functioning after ilumination. F‘"ﬂ'gsfegg&')“ Resuit
{1) Hiuminate the watch {the solar battery PN . | @ Hand moves...Normal ,
3 e portion) b cm under the fluorescent tight i N + | @ Hand does not movq..:..t)efectlve
{16 ~ 20W) as shown in the right figure. v ‘ o ; Check the conductivity of solar

battery lead terminal and re-

CHECK e —
. CRECK
m_c-_: PACITOR 'mt)—u:put BIGNAL

ECRFOILY 1P vonagn s o] j ' - (. . ircuit block.
@#ﬁ& o boaima WEENGIRCOA | | areon o o™ Lo IEQ%%&:’ c'i":\t;:: [ s signal procastio A & _ S Sy ﬁl:,ﬁg &:vas.....Normal
vt ﬁ%’?‘%{‘”“’”" |- -*'-{@\ ' T Hand does not move...Defective
fows then 18590 E@f;ﬁ,%mgf," T T—— {2} After 10 second illumination, check that the hand moves. Watch Check movement (Proceed to E) -
T O B B FULLY CHARGED CAPACITOR B
g N - § Check the capacitor when it is fully charged. Fluorescent "th
§ A Outpit signal, BT no finction 1 § : (1) To charge the capagitor fully, illuminate th {15 - 20W)
§ f - watch (the solar battery portion) 5 cm under the
ST Iaggﬁgmgz“ fluorescent light (15 ~ 20W) for 3 hours as N
[Chack mechanisrm] ) —— —— _ shown in the rigijt figure. ;-frl" P -
Ma|lumc|mntﬂ%¥§cﬂxw’c* - CHECK o ; (2} Chack the capacitor voltage. : IR T :5 cm | Result:
FUNCTION COILBLCOK | | i ® Remove the capacitor cap. SRR v More than 1.65V....Normal
Stop ~ /s ! : i - @ Setup the Digital Multi-Tester (S-840A). S *\f— Check the electronic cirpuit
b e e TRéngé io be Usad: DLV Watch ..--{-'-4 Less than 1.55V....Defective
- @ Measurement Red probe (+) ... Capacitor (+) sutface Check circuit block conductivity
=g cueck S : o - Biack prove( ) ... Capacitor {- )surrace

g MOVEMENT a%_’ _nc“c,( ‘: e - et e ot s et o
L Fesaaiadd . ‘X@ CIRCUIT BLCOK CONDUCTIVITY

Check sppeerance P ' Check the circuit block for conductivity. Ht sult;
and function oo ~ or conductivity. {1) Noloose...Normal

LL _ § (1) Check the battery connaction {+} screw for loose. L.oosed screw....Retighten the
End of procedures : (2} Check for inferior soldering, short circuit, contamination and poor con- screw,

tact. {2) Conductive...Normal
o No conductivity....Romove the
contamination.
if steps {1) and {2} executed are
notmal and the voltage of the
capacitor fully charged is still
below 1.55V, replace tha circuit

_ . block.
[‘_fj CAPACITOR
B Check the capacitor. o )
{1 Check the capacitor for assembhng direction. ® polarity - upper Result:
. . € polarity — lower (1) Correctly assembled....Normal

Incarrectly assembted.....
Reassemble correctiy

(2) Check the capacitor for conductawtv : 42) Correct conductivity....Normal
Chack for short circuit, contamination end poor contact. . ' No conductivity....Remove the
Check the battery connection (+) screw for loose. contamination and retighten

- the screw.
{3) Check thé capacitor for leakage. {3} No leakage...Norral

*Leaked....Defective

If steps {1), {2) and (3} executed
are hormal, and the volitage of
the battery is still below 1 68V,
raplace tha capacitor and pro-
ceed t0 B,

if.the chock done in B results in
no auiput voltage {less than
1.B5V), replaca tha solar bat-
1ary.

5 *Refer to next page"If the 'ca"pa'citor Ie’ékaga is found”

|

o
-t
[=4]



*IF THE CAPACITOR LEAKAGAE 1S FOUND

Procedure
{1} Disassemble the movemant,
{2) Wipa off the leaked electrolyte fram tha circuit block,
1. Moisten the cloth with distilied water. If distilled water is not availa-
bls, use tap watar.
2. Wipe the circuit block with a cloth moistened with alcohol. (If the
cleanad portions remain wet with water, they wil! corrode with rust.)
3. Dry with warm air by using a dryer.
(3) Clean other parts which coma into contact with the capacitor electro-
lyte by following the steps described in "CLEANING” on page 8.
{4} Reassemble the movement. (Replace the capacitor with a new one.)
{5) Chack that the watch functions and the current consumption is normal.

E MOVEMENT

Check the movement function.
(1) Remavae the capacitor.
(2} Load the temporary battery (SR11205W or TR11205W) and assemble
the battery connection {+}.
{3) Chack the movement function.
Note: After movement check, be sure 1o ramove the temporary battery and
set the capacitor again.

Result:

Functions....After repiacing the so-
lar battery, proceed to A,

Does not function....After replacing
the movement, proceed to A,

RESET CONDITION

Check that the reset condition is normal.

{1} Chack that the second hand stops
completely when the crown is fully
pulled and it starts moving when the
crown is pushed into the normal posi-
tion after 1 second. (Check the output
signal with a Quartz Tester or check
with the second hand installed.)

{2} The oparation of the train wheel setting
lever can bs observed through the hole
in the train whes! bridge as shown in
the right illustration.

@ When the crown is fully pulied, the
spring of the train wheel setting
lever can be seen through the hole in
the train wheel bridge (the spring
can be seen 1/3 of the hole).

When the crown is pushed into the
normal position, the spring of the
train wheel setting Jever cannot be
saen through the hole in the train
wheel bridge.

{3) Check the output signal when the
crown is fully pulled.

‘ .
\ Train wheel bridge

Spring of the train
wheel setting lever

Result:
{1} Functions correctly....Normai
Does not function.... Defactive
Check the electronic circuit.

{2} Correct {figure @, ®): Normal

Fault . Defec-
tive

Replace the train wheel set-
ting lever.

(3} No output signal....Normal
Qutput signal....Defactive
Replace the circuiit block,

1

‘cOIL BLOGK

' (fh;c-k the coit block for brokén wire and short circuit. Ul
1. Setup the Digial Multi Tester (S-B40A).
Range to be used: @

2. Checking _ !
-Apply the black and red probes to the lead plates of the coil block.

~ {Either red or black probas will do.)

2.0k} ~ 2.8kQ...Normal

More than 2.5 k§2 {Broken wire}
{ Less than 2.0 k2 {Short circuit)
----- Deafactive

Replace the coil block.

1 m OUTPUT SIGNAL

- Check for output signal.
1. Use the Quartz Tester. _
2. Check to see if the input indicator light blinks.

NOTE: :
#® Checking should be made with the crown set to normal position.

® The US-32 timing microphone cannot be used.

Result:

Gutput signat: Normal
(One-second blinking)

No output signal: Procead to A
{No one-sacond blinking)

ACCURACY

¥ Gheckg ain-and loss of time using Quartz Tester {1 0-second) and an alectro-

magnetic microphone (OM-1 ).

NOTE: .

- @ Check accuracy with the crown at normal position.

‘@ The US-32 timing microphone cannot be used.

- @ Do not measure during two second intervals operation.

Hesult:

Monthly rate {at normal tempera-
ture range)

Less than 20 seconds: Normal
Mora than 20 ssconds: Defective

CURRENT CONSUMPTION -

Chack the current consumption of the movement with Digital Multi Tester

S-840A.
1. Set up the Digital Multi Tester S-340A. (Mode: uA)

2. Remove the capacitor.
3. Assernbie the battery connection {+).
-4. Insulate the battery connection (+) and battery connection ().

/ %Rad probe
i

i

Main plate —-

e
Battery connection {-) .\% .
o lack probe

&. Measuramant :

Red probe (+)....Battery connection (+}
Black probé (=)....Battéry connection (-)
The currerit consumption should be measured in the normai hand driving
condition {when extra-load is not applied}. ‘Before measuring the current

_* consumption, puil the crown several times to reset the watch while the
probas are applied:

. When measuring. the current. consumption under the incandescent lamp,

timas becomes higher than the actual valve. -

*gover the mavament with biack-cloth. ‘Otherwise the measurad vaiue some-

Rasuit:
Lass than 1.8 yA...Normal

More than 1.8 pA...Defactive
Chack the slectronic circuit.

12



PAHTS I.IST

{Revised)

CAL.V102A & V103A
Cal. V102 A *Cal. V103 A
PARTS NO PARTS NAME PARTS NO. PARTS NAME
125 755 Tl’ﬂln wheel brtdge 126 7686 Train wheat bridge
* 221795 Center whees! & pinion 221 765 Canter wheel & pinion
* 2217656 Center wheet & pinion 231 758 Third wheel & pinion
231 766 Thirg wheat & pinion 241 766 Fourth wheel & pinion
* 241796 Fourth wheel & pinion 261 766 Minute wheel
¥ 231 785 Fourth wheel & pinion 271 766 Hour wheel
261 755 Minuta whaet 281 766 Setting wheel
* 271795 Hour wheel 282 161 Clutch Wheet
= 271 765 Hour wheel *+ 354765 Winding stem
281 766 Setting wheal 383 756 Setting lever
282 763 Clutch whael 384 755 Yoke
* 354765 Winding stam 388 766 Setting lever spring
383765 Setting lever 391 786 . Train whee! setting lever
384 756 Yoke 426 740 Train wheel bridge -: .pport
388 766 Setting lever spring * 470 ... Day star with dial disk
391 76% Train wheal satting lever 701 756 Fifth wheel & pinion
426 740 Train whee! bridge support 719755 Day corrector
701 766 Fitth wheel & pinion * 801538 Date dial
* 801578 Date dial * 801622 Date diat
802 766 Date driving wheel 802 765 Date driving wheel
808 766 Date dial guard 808 766 Date dial guard
* 3029 00% Capacitor 963 781 Snap for day star with dial disk
4001 502 Circuit block * 3029 001 Capacitor '
4002 500 Coil blogk 4001 502 1 Circuit bleok
4146 765 Step rotor 4002 600 Coil blcok
4239 500 Rotor stator 4146 756 Step rotor
4270 755 Battery connection {-) 4239 500 Rotor stator
4271 788 Battery connaction (+} 4270 755 Battery connection {-)
4246 611 Solar battary lead terminal 4271786 Battery connection {+}
* 4414 500 Capacitor cap 4248510 Solar battery tead terminal
022 247 Train wheel bridge screw * 4414 600 Capacitor cap
022 247 Battery connection (-) screw 022 247 Train wheel bridge screw
022 247 Battery connagtion {+) scrow 022 247 Battery connection (-) screw
022 247 Sstting lever spring screw 022 247 Battery connaction (+) screw
022 249 Date dial guard screw 022247 Satting lever spring screw
* 4020 . . Solar celi 022248 Date dial guard screw
* 4025 - Solar cel! * 4020 Solar cell-
* 40256 Solar cel
Remsrkq

* Winding stem
The type of winding stem is determined based on the design of case.

* Date dia!
Cal. No. Parts No. Spacification
V102A 801650 White figures on black background
801678 Black tigures on white background
V103A 801622 Black figures on white background '
801838 White figuras on black background

Used for both the crown and calendar frame at 3 o'clock position. .
If any other type of date dial is required, specify G) Cal. No. @. The crown position @ t—he--caa :
lendar frame position and @) Dial No.

# PLEASE NOTICE THAT THE PARTS NUMBER 4447508 (
WILL BE SUPPLIED ONLY IN THE CAL. V103A.

ADHESIVE TAPE FOR SOI.AR CELL}

(85-—11)

* Capacitor, Capacitor Cap
As the capacitor cap is to be used or not in accordance with makaers, refer to

the table below. B
' Makar Capagitor Capacitor cap
HITACH! 3029002 — B
MATSUSHITA 30290b1 441 4500

* Day star with dial digk {V103A)

Usad for both crown and calendar frame 8t 3 o'clock position.
If any other type of day star with dial disk is reguired, specity the number
printed on the disk.

* Solar cell

Parts No. Combination of ian;]uage N éro;_r;&“r:.;lsr f Figure color
470606 English + Spanish wmm élack
470642 'Engli;hi’Spann S Black | Wh:ta
470608 Engl1sh+French Whlte | Biurk )
470643 English *"%;e—n‘;t;‘_"“"“"" . B!ack o Whua

B -_470607 : Englishi-lta!im;mm . Whlta . Bimk.
470644 Englieh + {talian ‘ Bl;t;k S Whltu” |
470608 'F_nglish+Jap'aneser R Whntev o Black N
470627 English + Japanese Black ‘White
470809 Engliéh+ﬂoman Numeral B }f;ll:ne— - Blackm -
4706{45 English + oman Numeralﬂmm o ~ B!ack I Whlte o
470810 -English+Aréb:ic Wl;ltﬂ - Blilbk

-------- 470648 English + Arabic — ol B‘-iac—kmm Wlmﬂ -
470611 English + German o o Whna S Black
'47064? -Engtish + German - I Blanck T Whme

The type of solar cell based on the design of case. Please refer to Casing
Parts Catalogue. -

* Center whee! & pinion, Fourth wheel & Pihion, Hour whes!
There are two different types as specified below.

Combination:

{Movement type)

*Type Center wheel & pinion Fourth whee! & pinion Hour wiwelwmw
M 221795 241796 271 795
] 221755 241765 271 7686
* abbreviation M..... Btandard type
5... Short type

{86-4 Printed in Japan)

fF-N



