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Calibre No.

M1544

Style Name

QUARTZ LC

PERPETUAL CALENDAR
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Characteristics :

Casing diameter :

Maximur height :

Frequency of quartz crystal oscillator :
{(Hz=Hertz..... Cycle per secend)

minute, second, day and date

month and year

$ 27.0 mn
6.1 mm
32,768 Hz

Time functions : Digital Display System showing hour, AM, PM,

Calendar functions : Digital Display System showing day, date,

Display mudium : Nematic Liquid Crystal, FE-Mode
Time micro-adjustor : Trimmer condenser system
llumination light for digital display panel :
liluminated in coordination with the button depressing
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Galibre No. Style Name
M154A QUARTZ LC
| PERPETUAL CALENDAR
PART NO. PART NAME PART NO. PART NAME
354 940 | Stem (Short)
354 941 Stem (Long)
383 9490 Setting lever
389 940 Setting lever axle spring
782 940 Setting lever spring
4007 946 | LSi block
4009 944 Crystal oscillator block
4032 944 Bulb
4050 945 Circuit bridge plate
4219 940 | .Insulator for battery connection
4242 941 Plus terminal of battery connection
4256 940 | Crystal holding spring
4270 940 Battery connection
4277 940 Contact lever guard
4282 940 Contact lever A
4282 941 Contact lever B
4313 940 Connector
4198 940 Liquid crystal panel frame
4510 960 | Liquid crystal panel '
4521 500 | Reflecting mirror (Silver)
1 4521 500 Refleéting mirror {Geld) -
4540 940 | Sering for liquid crystal panel A
4540 941 | Spring for liquid crystal panel B
022 256 | LSI block screw
022 256 | Bulb holding screw _
©-022 256 | -Liguid crystal panel holder screw
022 256 | Circuit bridge plate screw-
022 256 | Contact lever guard screw
022 256 | Crystal oscillator block screw
022 256 Setting lever axle spring screw
023 061 Battery connection pin .
023 067 Fin for plus terminal of battery
connection
SEIKO SB-BU | Silver oxide battery
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Calibre M154A

Time flinc":tion

) Movement |
Display panel side

Crystal oscillator block side

Calendar function




. SPECIFICATIONS AND FEATURES

1. Specifications

Item Calibre No, M154A

Display medium Nematic Liquid Crystal, FEM (Field Effect Mode)

Two-function changeover system
o Time function

Digital display system showing hour, AM, PM minute, second, date and day,
¢ Calendar function

Digital display system showing year, month, date and day.

Display system

Iluminating light
Pattern segment checking system

Additional mechanism

Crystal osclllator 32,768 Hz {Hz = Hertz , , . , . cycle per seconid)

Loss/gain at normal temperature range
Mean monthly rate: less than 10 seconds
Annual rate: less than 2 minutes.”’
{Temperature compensation device}

Loss/gain

$27.0 mm

Casing diameter

Height 6.1 mm

Operational temperature range —10°C '.'-"-i-60°C '(.14_° F.~ 140°F)

Regulation system Trimmer. condenser '

SEIKO SB- BU sllver ox1de battarv,
Battery life is approximately two.years.

Battery power

IC {Integrated Circuit) C-MOs-LSI, ..,

2. Features
(1) FuH function perpetual celendar watch
+ Shows all necessary time indications such as hour, minute, second, date and day which are most frequently re-
ferred to in daily us, all of which are displayed at the same time on the wide IIQUId crystal panet, The time and
calendar can be easily read.
+ Even and odd months including February 29 are automatically adjusted by the special electronic circuit incor-
porated in Cal. M164A, thus eliminating any troublesome date adjustment at the end of each month,
o Month and year dligits also are displayed by depressing a button. o
e With the full-calendar function being adopted, Cal. M154A is capable of displaying alf calendar digits for the years
up to 2009,

{2) Easy-to-read Widg display panel _
The use of a dispiay pane! that is wider than that of the conventional digital watch, makes it easier to read the time
and calendar digits.

{3} Multi funetuonal digital watch
In spite of- belng a multi-ftnctional digital watch, Cal, M164A is as easy to operate as the other SEIKO digital
watches since it also Is adopting their sumple button operations

“
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tl. HOW TO USE

1. Display

Catendar function

Day
The autcmatlc calendar
system automaticelly adjusts
even and odd months Includ-
ing February 29,

Year {After *'1999" |5 dis-
piayed, the year digits are
-displayed in the way such
as 000 {2000), Q01 (2001},
002 {2002} .,... }

Hour Minute  Second

‘2. Button operation

———— Button B: Select/calendar button

Button C; Lock button Calendar function

Button A: Setftight button

“Time function

Pull out button C,

.' While button A ‘}Timo and calendar setting function

s depressed,
Light is Iltgﬂ/)/

Push in button C to the normal
position,

] Sot (Set the desired

digits.)

3. How to set the time and calendar
* Pull out button C, and the time and calendar digits ars ready to be adjusted,
» Each depression of button B selects the digit {flashing) to be adjusted in the order shown in the illustration below,
o One digit (flashing) is advanced- bv each depressnon of button A. {The second digits are reset to “00" by depressing
buiton A.)
o Whichever digits are being adlusted the-time functuon dlsplay is returned to normal operation by simplv depressing
button C,

" Year, month, date and day .

Hour (AM[PM) minute lnd o . _
) =d 8) e_d _ digits are displayed,

: ,lgits are di

Pull out button C




Example: How to change the indication of Mondav, 10:08:42 AM,, March 24, 1976 Into Wednesday, 07:00: 00 P.M.,
August 10, 1977,

Button B :>

Button C

T Button A

Button operation {Select and set.)

Digits to be Selact {Select the digits to be adjusted.) Set (Set the desired digits.)

adjusted {in the ‘

numerical order) Each depression of button B selects the digits {flash- One diglt {flashing) is advanced by each depression
ing) to be adjusted in the numerical order, of button A, {The second digits are raset to 00" by

depressing button A.)

Hour (AM/PM}, minute and

second digits are displayed. g

Putl out button C,

Depress button A in accord-
ance with 00" second of a
time slgnal and the saconds
are then raset to '00" and
-’ start immediately. *

U

After setting the second digits,
depress button B to start the
minute digits flashing, [:i

' ’ Set the desired minute,

Deprass button B while the
minuta digits are flashing, and
the hour digits and ALM./P.M,..
mark start flashing,

Be sure ta check if it is setin
the AM. or P.M, period.

Year, month, date and day
digits are displayed, and the
date digits start flashing.

Aftér the digits 009" are
"displayed, the year digits will
return to "1970",

. _.ﬁepresé Buitdn B again and
) the second dlglts dre readv to

) to Step

(Seccmd
frame} I

 sftar the time and “ca'eri-.dar_
“serting is é‘din'p!ated.

. (When !hs seconds ‘count. any numbers from "0
- When the saconda count anv numbm fm
return to "00' l : .
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I1l. DISASSEMBLING AND REASSEMBLING

After-sale servicing instruments.and materials

For after-sale servicing of SEtKO Quartz Digital Cal. M1B4A, the following instruments and materials are neces-

sary,

(1) Quartz Tester QT-77

Used to check time accuracy {(daily rate},

The microphone is selectro-magnetic/electric-field

detection microphone DM-1 for QT-77.

{2} Microtest MT-1011

Used to check current consumption and to flow

voltage power constantly.

(3} Volt-ohm-meter

Used to check battery voltage and measure current
consumption, etc.

{4) Movement holder (5-644)

Used for disassembling and reassembling of the
movement,

Can be used also for 0139, A03t, M158 and M159,

{5} Battery holding spring {5-815})
Used for securing battery and flowing current when
the movement is removed from the case,
Can be used also for 0439, M158 and M159.

Bettery holding spring

{6) Static electricity protector $-830
Used to protect C-MOS-LSi of Digital Quartz from
being damaged by static electricity.

{7} inserting disk (S-181)
Used to remove the glass.

(8) Plastiz supporting disk ($-173)
Used to reassemble the glass,
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HOW TO USE QUARTZ TESTER QT-77 4. Depress white button (LC) of the watch selection -
K. Hattori & Co., Ltd. has put on sale its new Quartz Tester QT-77. When measuring the watch accuracy by the new i N button. White button {LC} /
Quartz Tester QT-77, be sure to follow the instructions below. . . K 4 L %Eﬁ_&#
{B) SEC./DAY dally rate display (C) Input indicator
. ~{D} Watch selection buttons
{A) Power lamp e ; :
| {J) Electro-magnetic/Electricfield :
detaction microphone DM-1 !
{1) input jack
{E) ; o
Earphone terminal] (K} Mark for placing watch §
' bt T B. Set the measuring time selection switch (G) at "4
)y p— i /. sec,”, "6 sec.” or “10 sec.”
{F} Power switch m ) The daily rate can be measured at any position 4
” o £ - sec., 6 sec. or 10 sec, 4 6 10
(H} Level adjuster L 5;‘:;?::%9’:‘:;;%:L‘Srf;,?\mf;fﬁgh 1 It is generally accepted, however, that the longer the
{G) Measuring time selection switch ‘ measuring time is the more accurate will be the mea-
/- surement,
Praparations hefore measurement
e Make sure that the voltage indicated by the supply
voltage setting switch is the same as the voltage rat- LT
ing of your household poiver supply. If it isn‘t, turn Fuse holder , 7
: 6. Insert the earphane cord plug into.earphone termi-
the fuse holder counterclockwnse (arrow-marked : ] nat (E}
direction} _and rem.qve_ the fuss.:. Pu_}l out the supply Supply voltage setting .
voltage setting switch and adjus; S _t_o the voltage switch (ex. 220V) : 7. Turn the level adjuster {H) to AUTQ position (turn
rating.c;f your power supply, and set the fuse back The fuse h...f"F‘.ef" i:"““""d it counterclockwise until a click is heard).
. in- t the rear ’ . R
In posttion Llﬁ';fﬁ? ?)%?7. & : 8. Push the switch {L) of the microphone {J} to the
| LC. ON position {electric-field detection function}.
z‘; 9. Place the watch-on the microphone.
. E Place the watch with its liquid crystal display facing
s Battery for Electro-magnetic/etectric-field detection 1 s the mark u(kl in the center of the microphone.
microphone DM-1 L i
If the microphone is to be used for the first time, R \\ ; PL.lt on the garphqne, and move the_yvatch on the
insert the battery (supplied along with the micro- 5 . : ] frucrf:phone‘ n_n various wgys, for.exgmple by chang-
phone} into the microphone.-l_.lt_r i.s recommended to /< s o ::r;‘g its pDO.:ItIOI“I an: angli;" and‘ .thg vzl:r.ne v:wll
check the battery voltage periodically. {The yoltage @ | ! ange. Determine the watch position an wect:o.n
of each battery should be at least 1.5V.) When the — i \n.rhere the. earpt:none so_und bec.ort\es Iqudfast. At this
microphone is not us'e_e_d.turn _the electro-magnetic tlme,.themput indicator (C)_ will remain Flt.
and electric-field detection Changeover/Power % ' o Note: In' almost all cases, all 'the above .procedure
switch to ""STEP, SWEEP, LE" side, to preserve the v will do for the measuring the daily rate, If
battery life. @ . 5 the input indicator flashes or does not light
: up at all, turn the level adjuster to keep the
Measurement of time accuracy {daily rate) ' input indicator lit duripg measurgment. |
1. With the power switch (F) off, insert the power | 10. Read the daily rate on the display panel (B). If the
supply cord plug intc the power cord connector. ; daily rate of the watch exceeds the measurable
Leave the Quartz Tester {QT-77) to stand for ap- 4 range, it is not displayed on the panel.
proximatew 20 minutes. : Note: If there is any perspiration or oil on the glass
: : : B Y of the watch, the Quartz Tester QT-77 does P °
2. Turn on the power switch (F) The power lamp (A)_ : _ S _ { ) i {’ \! not pick up the sighal, . otk U g NPT
o willli ht uP. .. I R : g = S Be sure not to-put the watch in.a vmvi bag :
g O a e : B : : : secm\‘l
: S ' i - when: lt |s measured me :
3. Put the plug of th Iec_tro-magnetfclelectric-ﬂeld=- : : . S
.. detection:micro "hane DM 1 -
mput jack {I)




2. Disassembling and reassembling of the case L o : ’ Remarks for disassembling

Lubricating @@ : Silicon grease 500,000 c.s., ﬁi } o Q@ The case back can be disassembled by pushing the
‘Normal guantity {Lubricate gaskets) e e case opener into the °'?°“'"9 r_\otc-h;
- ' {The parts from (@), t6 (3), are disassembled as one
combined unit.) :
® Be sur¢ to put a viny! sheet on the tip of the case
{ opener before inserting it into the opening notch Case opener -
Disassembling procedures — Reassembling procedures not to scratch the caseband and the case back.
® *’,.w\ : @Battérv hatch
m ® (Battery hatch pasket) ' @), Stem with button “C"”
@ > @ Battery , , While pushing the arrow-marked portion with
tweezers, pull out stem with button,
’ .-
e Case back
® Caso Stem with button "C"’
: ‘; M
@ Stem with button C Rt | RS _
Reamarks for reassembling
; @ Holding ring for gasket Holdin
. g ring for
& Case ring ’ @ Movement gasket
; ® Casering
| : Reassemble the above three parts as shown in the —— Casgband
. . L iHustration on the right, Make sure that they are
Turn the combined :he parts from (@ to @4 are reassembled in the correct position and direciion. _ Groove for stam
unit upside down for isassembled as one combined . _@Mmemem with button pipe
disassembling. unit.
‘ Protrusion for N, e ring
WY corract pok NN
' , _ tioning of case — A& = 3
\j : : ‘ ring .
® — - (3)Case back gasket ’ £ Movement/Hole
. ’ for stem with
- button C
Maovement _—
fIxing groove Caseband
@ @ Holding ring for ' ' ® Case back _
‘gasket: {i) Mount the case back evenly on the caseband while
making sure that stem with button is fixed into the
. groove. i
@’ . Caagtishd (i) Push the case back hard with fingers so that the
" {The glass, plastlc caseband is snapped closed to the caseé back firmly
" gasket and pan! cover as shown in the illustration, If It is not snapped
NS S /- are dssembled on the : closed with fingers, use SEIKOQ tightening tool,
B_n._n‘t‘ton: A T e .- -.ceseband.)
and 8 with hook-ups Lo
@) @ Stem with button L _
e After reassembling, check to see if stem with button’ &
A ) ; i - . - Inserting disk:
C" is puiled out and depressed in.correctly. Plastic supporting
y _ B disk (5173}
T, hy Pate Lo e : : Case back
: ( } {\} EE ' Caseband
- B““omAlndB e L e : (Basura reassemble in .t'l:'fé"abq_, .i;d;ar';'if't_.hqy o Gless
- {It.is not_inecessary 1o’ disassemble: thern under | are’ bled in reverse arder, it might be diffi: | ' R
. - norma! ‘disassembting. procedure. But when they ¢ o yaskets may be twist | Supporting disk: Plastic- -
-~ are dississmbled, be sure to lubricate.} . - supporting disk (8-173)




How to replace the glass

{As the glass is combined with the caseband, disassemble
it only when the replacement of parts is necessary, Use
the case tightening tool 5-220.}

¢ How to disassembla the glass

Use the Inserting disk 5-161 to disassemble the
glass.
{Or use the glass removing disk S-180 {¢16.5~ 17.5
mm) to disassemble the glass,)
Supporting disk: ¢35.0 ~ 36.0 mm

e .Place a vinyl sheet between the supporting disk and
the glass as shown in the illustration.

s With 5-161, push only the glass for disassembling.

e With 5-160, push the glass together with the panel
cover for disassembling,
Nots: Push down the handle of $-220 slowly while
making sure that the panel cover is not bent,

® How to reassemble the glass
{i) Fix the plastic gasket _
e Be sure to repface it with a new plastic gasket so as
to maintain high water resistance,
¢ Do not mistake the upper side of the gasket for the
lower sida,

(if) Fix the panel cover
Be sure to fix the back side of the panel cover firm-
ly to the caseband.

(iti} Set the glass _
Do not mistake thae upper side of the glass for the
lower side.

{iv}) Push the glass in
(Inspt:tlng disk: - Plastic supporting disk (S-173))
{Supporting disk: $26.0 - $26.5 mm)

[BE{FS]

$-220

Panel cover—x,
Plastic gasket

Glasgs

RN

B

Y

/Y
y

Caseband
Vinyl sheet

Supporting disk

Inserting disk

‘Supporting disk

Narrow bevel

Wids bevel {glassy}

Inserting disk

Giass -

Caseband
Glass
77
# p
P [
Chsgband

Caseband

3. Disassembling and reassembling of the movement and lubricating of the switch components
Disassembling procedures Figs.: (1) ~
Reassembling procedures Figs.: 24 ~
Lubricating: SEIKOQ Watch Qil, $-8, OC> Normal quantity

{All the screws used are the same)

@ Liquid crystal panel holder screw

4 pes.
Note: (4 pes.)

® After reassembling, hold the battery
with the battery holding spring and
check the display.
If there Is any display malfunction,
move the connecter slightly to the
right or left as they may be out of the
position,

@ Liquid crystal panel holder A

@ Liquid crystal panst holder B

(#® Liguid crystal panel
Note for reassermbling
Do not mistake the upper side for the
lower side.

(&) Connecter (2 pcs.)
Note for disassembiing
Connsctars snlght b stuck to the
liquid crystal panel.
if they are stuck to the liquid crystel
panel, be sure to teke them off,

Reflecting mirror @
Note for disassembling and reassem-
" biing
 Be careful not to scratch the surface,
® Reassamble with the black coated side
down,

Note for disassembliing and reassem-
bling

® There is no difference between the
upper and the lower side.

¢ 3e careful not to scratch with twaezers,

@ Liquid crystal panel frame

LSI block screw {3 pcs.)

— (& LS block
Note for disassembling

® Pry up the four pinned portions with
tweszers,
{When prving up, the careful not to
damage the portions around the heads
of the guide pins of the main plate of
the LS| block.)




Bulb holder screw {2 pes.) 43 ——————

Bulb {3

Note for disassembling and reassem-
bling

Do not hold the bulb and connected
portions with tweezers,

@ Circuit bridge ptate screw (3 pcs.)
Nota for reassembling
Refer to page 12,

L@lkﬁﬁ {® Crystal oscillator block screw (2 pes.)
—_— @ Crystal oscillator block

Note for disassembling and reassem-
bling

As the lead frama, the trimmer con-
denser and the crystal osclllator are
assembled in the crystal -osciliator

block, be careful not to prick or pull

Setting lever axie spring screw (2 pes.) @

Contact point lever hotder screw {1 pc.) @

Contact point lever holder @0-

Contact point lever A @
Note for resssembling
Refer to page 12.

Main plate
Nots for disassembling and reassem-
bling

As the battery connection, the plus ter-
minal of the battery connection, and
the insulator for battery connection
are assembled jn the main plate, be
careful not to damage them with
tweezers,

them with tweezers,

@ Setting lever axie spring
Note for reassembling
Reassemble while stem with button C
is depressed.

=y
S o @ Contact point lever B
S ) Note for reassembling
i Refer to page 12.

@ Setting lever

| Note for disassembling and reassem-
bling

Be careful not to demage the thin
spring.

@4 Stem with button C

"

Remarks for reassembling
Contact point lever A
Contact point lever B
As the thin springs are welded to the contact point
levers A and B, be careful not to bend the thin
springs.

Circuit bridge plate screw
After reassembling up to the circuit bridge plate
screws on page 11, check by following the proce-
dures below,

{i} Stem with button C in the normal position
Thin spring of the setting lever does not touch any
portions.

(ii} Stem with button C in the pulled out position
The thin spring of the setting lever touches the pin
and this changes the watch function into the time
and calendar setting function.

{In case of contact paint lever B}

Pig

{Hook the contact point lever to the pin, Be careful
not to bend the spring.}

Pin

Stem with button C

-
)



"4, Cleaning

Since several parts of Cal. M164 differ from those of the conventional mechanical watéhes, use the following

mathod when cleaning,
HOW TO CLEAN

Name of part Cleaning Drying Solution Remarks
Liguid crystal panel DO NOT Wipe dust and lint off with
CLEAN a soft brush,
Reflecting mirror Wipe the alectrodes of the
liquid crystal panel and the
LS! block ONLY with a
! cloth moistened with ben-
zine or alcohol.
Bulb
.‘N
Crystal osclllator block
Connector Rinse or Cool air Aicohol Do not use benzine or
wash with a "trichloroethylene,
soft brush, Dry thoroughly before
\ reassembling.
Main plate Rinse or wash { Coolair Benzine of
Liquid crystal panel frame. with asoft o aleohol " -
Circuit bridge plate -brush. Alcohol
Other parts Clean with ':_'C'p}:l' orhot | Iri#iildrdét:ﬁ'e o
e cleanar, rinse | air .| 'vlene, benzine |- . -
| or wash with or aleohol -
| asoftbrush. ) R

13




Be sure to use the Static Electricity Protector (5-830) when handling the movement;l

IV. CHECKING AND ADJUSTMENT

Normal display

1. Guide table for checking and adjustment
e Normal } Check conductivity -Still. defective
~») Display failure . ._ - Check battery voltage |——p Check pattern segment of liquid crystal panel [ Chack liquid crystal

+ No digital disptay A ' checking system ~ LSl block ~ crystal pansl, LS| block and (¥

«Dim digital display “oscitfator biqcl.( . . crystal o;cillato; block

» Slow response Disptay failure Try t6 replace with new

« Segment dead Defective components:

::'I\;esgsg;:nr:e::sdal:: |:i‘;played = ' . Normal

fiighted) | When battery life is judged to be short. D ~ Check current - Replace with provisional |J
4 consumption —p| battery
Low voltage

Repl liquid crystal
place liquid crysta
panel

l——————————p| Defective appearance

Matfunction
. Defective e Time accuracy adiusting ,E:hack accurac{(

o Time inaccuracy DE Check accuracy
Replace battery

Normal . Check adjustment |
and functioning
. Defective Try to replace LS| block

or crystal oscitlator block [
— with a new one.

v

Normat

Stitl defective

B Check conductivity
N .of liquid crystal panel [ _ . Checlc appearance and
function

Function failure

e

f
Failure of time and . -
) Check conductivity 9
' | calendar setting and - H Jof switch components  ~ LSH block ~ crystal | Repaired
display changeover : 8 osciliator block
Ly Defective time sotting (- Normal .J
or light ™ ~ Norma!
N : Normal P —]
! Light is not it or dim --ﬂcheck battery voltage [—— Check bulb condition —# Reptace bulb ¥ weer ::;dw‘;'t:;"o"::::’:mt
(When the battery life nears o ' : Defective for complete checking after
its end, the digital display repairing.) . .
may become dim.)
Low voltage _ . > Replace with a provisional
o battery. »
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2. Malfunction and checking points
e Check in the numerical order, _ . ' )
¢ Refer to “Guide table for checking and adjustment’ on page 14, e

‘CHECKING POINTS

A = c [ F | G | H

FAULTY SYMPTOMS Battery voltage Lighting of all | Conductivity of Liguid crystal LS} block, Time accuracy | Adjustment and Bulb Switch
segments liquid crystal panel crystal oscillator |  adjusting functloning components
- panel, LS| block block :
and crystal oscil-
lator blogk

No digital display, dim digital display or extremely stow rasponsa,

@ @ ® O)

All segments are llghted, .
o

@ @ ® o

# Some segments of the digital figures are ® The segment which shouid be on and off

not lighted. is reversect as-shown In the illustration.
w .
5
o |
2 » @ @ ® @
3
=]

{Deflectlon) (Poor appearance} .

Some of all of one segment show differ- Soms portions of the Higuid crystal panet

. ent contact depending an the direction wiil have air bubbles or ifidescent view, -
of viaw. _ ' ’ o
= @ )
“.. . l : : .

Example: i ‘ Example:
s Galn or loss tested by Quartz tester. .
E Though Quartz tester indicates the normal figures, a watch gains or loses when it is worn : @ . @ ;

ha wrist, ' : .

§ | ont @
£

Failure of time and calendar satting or changapver of time and cajendar display, _ ) @ - _

|+ Light is not tit:or Hoht is 1it but dims soon, -

"DEFECTIVE TIME AND
CALENDAR SETTING




3. Relationship between the segment {Liquid Crystal Panel Eiectrode) and the C-MOS-LS| output
terminal R ' '
; A complete knowledge of how the segment (Liguid Crystal Panel Electrode) works with the C-MOS-LSt output
terminal will provide the correct procedures far checking and adjustment. :

e

pres

"" . Designatibn of .segm.er'lt
8 7
a 11
fl-' (AM PM  DATE 3\
' . §b . |_[Example] 3b

. fu]
d

NG TR

] Relationshib between the segment and the C-MOS-LS| output terminal

The liquid crystal panel electrode is connected electrically with each segment which forms a digital figure as shown
in the ilustration of the pane! pattern below. ;

(The panel pattern can be seen if the panel Is slightly titted and looked at in an angular position.)

Also. the liquid crystal pane! electrode is connected electrically with the C-MOS-LS! output terminal by the con-

nector.

Common electrode.
6b  4f AM- MON TUE WED THU 8¢ Bb 79 7a 7¢ SAT 2f

Gh 41 AM MON TUEWED THU Bo 8b 7g 7a .7¢ SAT 2

i g

Common | sa|sun| pm |4z far [3a|8e | 8a )y (701 7h| 74 [FAI (25 balsun| oM | 4a | 31 [30 |80 [ Ba |70 {20 | 70§70 {FRi{2a
electrode : ; . | 8d . ok g"
. | PN LR
| | o o
PN n
i \\
+ 3 " )
| 1| |l
H ¥
r - ©
; o
i
| © '
i —_—

'l( 4

I i . ’ ’ I
£y . - 61| sel8e| | [4c|4ac| 30|30 |30 26|20 ] g0 | abf
Nl D ' 6y B4 .Bbl4g 4d 4b.3e 3. 20 20.20 e o 1 : 1T i {1
- - Y R . . ) . . 1 e {4c [ 3y |sadab ] 2e{2el1g] e | 1B E21
“Saeonddot- - - o e © By B0 Bb fap . 4di 4b 3e de 29 2d Zb - Je o e
: - Seconddot
A 7 — -

Note Poor qb:nq'hct_ivi' 5 col ‘ é'lidhtihﬁ;_df\-#ﬁi -seé_ﬁiéntﬁ_6'li:_'-"1rp\:r'q'rsicj>,t1_ of :thé.di_épihv.
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4. Procedure for checking and adjustment

Procedure

Result and repair

Use the following procedures to check
the battery voltage.

(1) Set up the voit-chm-maeter,
Range to be used: DC3V

(2) Measuring
s Probe Red (+) .., ... Battery surface (+)

CHECK BAT-
TERY VOLTAGE'

s Probe Black {—) . ... Battery surface ()

‘More than 1,5 V... Normal

Less than 1.6 V. . . Defective

Procedure

Resuit and Repair

the watch function into the time and
buttons A and B at the same'time find to
ration of the panel pattern on page16.

{If there is not defective segment, all seg-
ments light up,)

SEGMENT CHECKING

CHECK PATTERN
SYSTEM

if some segments are dead or dim, change

calendar setting function. Then depress .

the defective segments. Refer to:the illust-

Proceed to &

1. Remove the movement from the case

" 2, Disassemble the movement

Crystal oscillator block

{3) Dry with cool air by using a dryer.

(2) Hlnse wlth aicoho!

HOW TO CHECK BATTERY ELECTROLYTE LEAKAGE AND REPAIR

(3) Dry w1th cool a!r by usmg a drver

Connecting portions

Case back snde Display parel side

-3, Wipe off hattery electrolyte on the chstaI es'cillater block and 'the LSI block

{1 Wlpe off battery electrolyte on the lead frame each connecting portion, etc, with a cloth
moistened with distifled watet, {Donot use such fluffy cloth as gauze, flannel, etc. )
When the crystal oscillator block and the LSI block are cleaned, be sure to clean the shaded
portions shown below and the c¢onnecting portlons
Note: Do not expose the trimmer condenser to water or alcohol, and if it is exposed, there may
be a change in its condensér capacity and eventually in the time accuracy.

LS| block

Main plate side

(2) Wipe the’ shaded - portions and the connec"ting'- poriions again with a cloth moistened with
alcohol. (If the cleaned portions remain wet with water, they will corrode with rust.)

4. Wipe off battery electrolyte on wer parts {main plate smtch components etc.l.

- (1) Wipe off battery electrolvte ‘on the each portuon with a soft brush moustened wnh distilled
water. {1f distilled water |s not. “available, use ordinary water. ) : .

St

CHECK CONDUCTIVITY OF LIQUID CRYSTAL PANEL, LSI BLOCK AND CRYSTAL OSCILLATOR BLOCK

ST

{1} Make sure that the screws are tightened firmly.

1. Crystal oscillator block screw (2 pCs.), eircuit 2 |S) block screws [3 pes.)
bridge plate screws (3 pes.)

BB T TR 5
futh]| \I\Itl\ i) g

_{2) Check for dust, lint or other contamination on the conductive

portions shown in the illustration below.

Liquid crystal panel electrode Connecter LS block output
) terminal

Connecting
portions

Connecting portions with Check for dust, lint or
the pin of the crystal other contamination on the
osciilator block {10 portions) pin heads.

(3) Check the liquid crystal panel electrode for any glass defect and
the connecter for any tiny break

Glass defect Tiny break or crack

Lead frame

{4) Remove the cnrcult bridge plate and
check the connectlon of - the Iead
"frame of. the érystal. oscillator. block
wnth the pins by usnng a mtcrophone

Mam plate

No iposened screws . . . Normal
Proceed to B ,

Loosened screws . .. .. Defective
Retighten screws

Uncontaminated . . . Normal
Proceed to B,

Contaminated . .. .. Defective

Wipe off any
foreign matter.

No glass defects, break or
crack .....avaens Normal

Proceed to E;;

Glass defects, break or.crack
................ Defective
Replace with new ones

Lead frame

in

... Normal

If time is inaccurate, wear
the watch on the wrist for
77 1est,

JNSAEYGA | .....Defective

"Bend the lead frame with

/’/ twaezers 50 that It touches
//the pin.
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Procedure _ Result and repair P ; _ Procadure Result and repair

.

CHECK LIQUID CRYSTAL PANEL, LSI BLOCK AND CRYSTAL OSCILLATOR BLOCK

Check to see If the liguid crystal panel, the LS! block and the Check to see if the current consumption is normal,

the maximum value when DC
0.03 mA is used, change the
range to a greater one where
the pointer does not run over
the maximum value while ap-
plying the probes to the re-
spective portions, Then, after
two or three seconds, return
the range to DC 0.03 mA
again for measuring.

crystal oscillator block function correctly, {Checked both in the time function and the time and calendar
(Refer to “Relationship between the spgment (Liquid Crystal setting function,)
Panel Electrode) and the C-MQS-L5! output terminal’ on page
16.} Measuring
{1} Check the liquid grystal panel (1) Volt-ohm-meter
1 Set up the volt-ohm-meter ~ - Range to be used: DC 0.03 mA*
Range to be used: OHMS Rx1~Rx 1K Probe Red {+} ......... Battery connection * Note: If the pointer of the
Note: Any range will do if more than 3 V is applied to the ter- Probe Black (-) ........ Battery surface {(—) volt-chm-meter swings over

minal of the volt-ohm-maeter, If the output voltage of the volt-

ohm-meter is less than 3V in measuring, segment may not be

lit. When no segment is lit, change the range to R x 10 K which

is higher in resistance than R x 1 K.

2  Remove the liquid crystal panel from the movement and turn it ' '
upside down. :

3 Measuring

Red (+}

Lightsup . ...... Normal

Proceed to [&;

Does not light up. . Defective

Electrode of defective segment. Proceed to Replace liquid
: crystal panel. Note: If it is impossible to measure {Current does not flow
Commaon electrode (Either red or black from the case to the movement), touch the battery surface (+)
slr:c';‘r’o'g:s,t be applied to the common to stem with button C (or button B) for measuring.
Note: Either red or black prove will do. Reasons:

Button is electrically connected to (+),
When the battery surface (+) is touched to button A, the light
is tit and the current consumption increases greatly.

{2} Check the LSi block and crystal oscillator block output voltage.
1  Set up the volt-ohm-meter.
Range to be used: DC3V ,
2 After reassembling the battery and the battery holding spring to
the movement, remove all parts from liquid crystal panel holder

(2} Micro Test Less than 3.6 uA., . . .Normal

CHECK CURRENT CONSUMPTION

screw (D to liquid crystal panel frame (D on page 10. Set up-tht_a Micro Test Proceed to Replace with a
‘2| zﬂr\rer switch . . .. b ..................... ON provisional battery.
. itychangeoverbutton . . .. ..... ... 0. +
3) Measuring More than 0.8 V . . . Normal olari :
( Probe Red {+) Main plate {All the terminals must be 3 Current consumption/Voltage indication button . . . uA iors then 32 F‘(AP; ‘ -De::“t'
......... . roceed to
Probe Block (-} ........ One of the output terminals of the # Voltage selection button .. .........vvnnn

more than 0.8 V.)

Return to[].

Black {—
ack (=) Less than 0.8V . . . Defective ’

ClipClip Red {(+} .......

C-MOS-LSI A
Probe Black (~) ........

the corresponding output terminals of

( If some displays are defective, apply to)
the C-MOS-LS!

i

Clip Red (+}

Réplace the LS| block of the crystal osci!!afér..ﬁlo_qk_ with a new
one and check to see if it functions correctly. (This will tell .~
~ - which block is defective.) . RO




Procedure

Result and repair

Check gain and loss of time,
(1) Set up the Quartz Tester. As there are several different types of
Quartz Testers, refer to a respective instruction manual,

{2} Measuring

CHECK ACCURACY

Neither gain nor lose
......... Normal

Either gain or lose
........ Defective

Proceed to Time accuracy

adjusting, '

See page 23 for reference,

Check to see if all the digit adjustments can be made at this time

ki

Can be adjusted or func-

by the button operation by following the procedures on page tions correctly . . Normal
3. Check adjustments for more than one cycle. Proceed to[g]
E o Cannot be adjusted or does
':.E-' =z not function .. Defective
,u_’ CZJ Replace the LS| block or
2= the crystal oscillator block
2 ‘2’ with a new one,
T
@ o
5
Check to see if the bulb functions correctly. No loosened screw . . . Normal
{1} Check to see if there are any loosened bulb holder screws Proceed toff€,.
(2 pes.). Loosened screw . . Defective
{2} Check by using the volt-ohm-meter, Replace bulb with a new one.
1 Remove the bulb from the crystal oscillator block,
2 Set up the volt-ohm-meter Range to be used: OHMS R x 1
3  Measuring
Check to see if there is a broken filament in the bulb and if
there is any break in the welded portion of the terminal.
Probe Red (+} Apply to-the lead terminals.
E Proble Black () {Either side of the bulb lead terminat will
E do.) ) !
)
§ Lights up ... Normal
ot Proceed to
:-DJ Does not light up
o « v e .. Defective
5 Replace bulb with a new
‘£ one,
(3]

=

e,

» — JrTaY 4

Ry

CHECK CONDUCTIVITY OF SWITCH COMPONENTS

Procedure

-Result and repéir

Check to see if the switch components function correctly.
Check by using a microscope after disassembling procedures
have been completed up to the LS| block @ on page 10.

Contact point lever B

Pine

Contact point lever A

(1) Check functioning of the contact point levers A and B,
Check to see if the thin springs of the contact point tevers A and
B touch theé pins {a) and (b) when the arrow-marked portions
of the contact levers A and B are depressed by tweezers and if
they do not touch the pins (a} and (b} when the arrow-marked
portions of the contact point levers A and B are released.

{2} Check functioning of the setting lever
Check to see if the thin spring of the setting lever touches the
pin {c} when the stem with button C is pulied out and if it
does not touch the pin (¢} when stem with button C is de-
pressed,

Thin spring of the
setting lever

Main plate

Pine

(3) Check for dust, lint or other contamination on the conduc-
tive portions of the above parts.

Function correctly

......... Normal
Proceed to Isl,.

Does not function

correctly . ., .. Defective

Adjust the contact point

levers.

(If adjustment is impossible,

reptace the contact point

levers with new ones.}

Functions correctly
......... Normal
Proceed to [§l;.
Does not function correctly
..... . « . Defective
Adjust the thin spring.
{If adjustment is impossible,
replace the setting laver with
a new one,)
T
Uncentaminated . . , Normal
Proceed to E
Contaminated ., . Defective
Wipe off any foreign matter,




TIME ACCURACY ADJUSTING
Time accuracy of Cal. M164A is adjusted by turning
the trimmer condenser.

Adjusting method

The watch will gain or lose according to the direc-
tion in which the trimmer condenser is turned,
Adjustment should therefore be made after as-
certaining with the Quartz Tester whether the watch
tends to gain or lose,

Note for handling the trimmer condenser
Avoid excessive depressing and turning of the trim-
mer condenser,

Function of the Trimmer Condenser

The trimmer condenser consists of a rotor electrode
and a stator electrode as shown in the diagram.
Turning the shaft fixed to the rotor changes the
overlapped area between the stator electrode and
rotor electrode, which in turn changes the capacity
of the trimmer condenser,

Change - in the capacity of trimmer condenser and
the adjusting accuracy rate, _

Turning the trimmer condenser changes its capacity
as shown in the diagram,

The trimmer condenser has been so adjusted at the
factory so as to let the watch gain when it is turned
clockwise and vice versa. Whenever adjustment is
needed, however; turn the trimmer condenser while
examining the gain and loss by the Quartz Tester.

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

Rotor electrode Rotor

Stator

Stator slectrode

Rotor electrode

* Stator eectroda' |
BE 0 e @

L

)
7
*® '
o

v

' Condenser capacity

© Turning angle o




