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§1. OUTLINE

This is a digital watch with quartz crystal oscillation, which has been
developed based on the mechanism of Cal. No. 9420/9460-series watches
and with addition of a pacemaker, »

With this pacemaker newly incorporated, this caliber will be suited
especially to the lovers of sports including the jogging and the like,

§2. FEATURES

1) With addition of pacemaker, the application of this watch will be extended not only to the

sports activities including the jogging or the like but to a musical instrument such as a metro-
nome, etc.

2) For the stopwatch functioh, the 5-minute timing is possible throUQh a coaction with the pace-
maker.

This timer function plus the pacemaker and alarm functions will enhance the capacity of the
watch in the field of sports activities.
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§3. SPECIFICATIONS

Caliber No. 9440A

Size of module 28mme¢ (max. 29mm¢) x 5.65 mmt

Accuracy +15 sec./month at normal temperature

Oscillation 32,768Hz »

- Display system FE (Field Effect) type nematic LC (Liquid Crystal),

2-division multiplex driving

Integrated circuit C/MOS-LSI (1 unit)

Effective temperature range +0 ~ +55°C (+32 ~ +131°F)

Adjustment of time rate D.F.C.

Setting of time and calendar Push-button of method ‘

Power cell (Lithium cell) Parts No.: 280-203 Cell code: CR2316
Nominal voltage: 3V Capacity: 100mAH

{ MnO,/Li ) Size: 23mm¢ x 1.6mmt

Life time: About b years
(5 sec. lamp 30 sec. alarming per day, 15 min. pacemaker per week)
Additional functions - #12-/24-hour switching function ®Auto-return function
’ ®|nstant manual return function ®|llumination lamp
®F ully automatic calendar function (incl. leap year)
“®5-minute timer (Stopwatch)

Time display ) Hour: minute second {12-hour AM/PM display)
o Alarm display ] Hour: minute ON/OFF (12-hour- AM/PM display)
& Alarm mode mark & alarm set mark
g Pacemaker display Pace numbers {000 ~ 239) & pacemaker mode mark
< Stopwatch display Minute "Sec.” 1/100 sec. (less than 60 min.)
g_ Hour: minute second (more than 60 min., 12-hour counting)
é’ Stopwatch mode mark & lap mark

Calendar display - Month, date, day .
: (0, 1, 2 and 3 displayed for setting leap year at correction of time)

Externat view with display ®Display of function

Alarm set mark

- @ button g7

@ button
{Mode switching)

{Lamp)

' Lap mark
g | @button :
(Select) Alarm mode mark Pacemaker Stopwatch
’ mode mark mode mark

/® button *The marks other than the above are printed on the
{Calendar display) |ight diffusing plate.

Others ‘ Alarm glass vibrating system
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§4. HANDLING INSTRUCTIONS
4-1. Display switching method and functlon of each button (The flashlng is shown by O)

Switching of displays Operation of buttons
{The display switching is carried out with @ button.) ® button @ button @ button
Calendar J.- F e
display
(Friday,
March 27) n ®
i = . Correction L
. . : Call-out of mode set Lighting of
Time display calendar with push lamp
for2~3
! - seconds
Auto-return @ +
*|1 Alérm set Lighting of
Alarm display Pace tone OFF
(6:00 AM, | I, & cancgl lamp
cancel)
@ P t Pace set (UP)
Pacemaker (S%?/vsr?) . Lighting of lamp
display
{Pace: 60)
Pace tone
ON/OFF
Start/stop
v:siitsopcg\;/a oh Lap & Reset Lighting of lamp
(Reset)
*1) Auto-return

The time display is reset automaticaily in 1 or 2 minutes.

4-2, Setting of time and calendar ( @ button: For ball-out of setting area; ® button: For setting)

' . Second > L-_m_itr;ute » L(i)-;:;nute > Hours 3| Months
Time display I ‘9t 9 .
B {Unit raising (0~9) (0 ~9) (1~121 ~24) (1~12)
with 30 sec.

@ button| or more)

@ button

"' Il:rv il J\.l

. 12-/24-hour ‘
R ® button | € switching Leap years Days Dates
{(12H = 24H) (0~ 3)*2 (Sun. ~ Sat.} {1 ~31)*3

The setting mode is secured with puch of @ button for 2 ~ 3 seconds under time display.

The setting area shifts as shown in the above diagram W|th every push of (Sbutton. The setting
is carried out via ®) button. '

® The setting area is shown with flashes. (The flashing is given only to O when setting the feap
year.)

® [nstant manual return: The time display can be given with push of @ button in any setting
mode.

° Auto-return: The time display is reset automatically in 1 ~ 2 minutes from any setting mode.

*2) Setting of leap year

The leap year is set by the residual which is obtained by dividing the number of the domini-
cal year by 4. For example, the year “1981" is set by “1"’. And the leap year is set by "“0"".

*3) 1If the non-existing date, e.g., “April 31" is set, the date turns automatically into the next
day, i.e., May 1.
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4-3. Setting of alarm time (The flashing is shown by O).

® button @ »- Hour @ 1 10-minute digits @ »1 1-minute digits
(2 ~ 3sec.) )

@ button

® button |l @

e The “set” and “‘cancel” of the alarm change alternately under the alarm display with every’
push of ®) button, and are shown by * {{ttd ON" and ** «9 OFF" respectively.

e Both the “instant manual return’”” and “‘auto-return” are identical to those in the setting of
time and calendar. However, the instant manual return is reset to the alarm display and the
auto-return to be reset to the tlme display respectively.

4-4 How to operate pacemaker :
The pacemaker function is mcorporated into this watch to be appl|ed suitably to the Joggmg
and other sports acitivities.

For example, the pace is set to 120 when jogging With two steps every second. Thus the pace
tone sounds 120 times per minute (twice per second) for making the pace.

Making of pace (Flashing is shown by O)
The pace can be set to an optional number from 000 to 239

(UP) : The pace increase by one with every
push. And the number of pace
advances quickly with push for one
second or more.

: The pace tone is turned ON and OFF.

: The-pace decreases by one with every
push. And the pace number is
decreased quickly with push for one
second or more.

e The pace tone can be turned ON and OFF even in other modes. {See 4-1.)
*The pace tone ceases automatically in 10 ~ 20 minutes. (Auto-stop of pace tone)

4-5. How to operate stopwatch

1) Operation of button (See 4-1.)
The operation of button is identical to other conventional watches incorporating the stop-
watch function. And the tone of confirmation is heard with every push of @ button.

2) Coaction with pacemaker (5-minute timer)

When the stopwatch is started under working of the pacemaker the tlme split tone (alarm-
ing tone) sounds for 0.5 second and every b minutes to tell the user a lapse of time.

4-6. Alarm monitor

An alarm tone (continuous) rings when both @ and ®buttons are pushed simultaneously
under the time display.

4-7. All-lighting
All display elements glow with a simultaneous push of @ @ and ®buttons
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§5. HOW TO USE REGISTER RING

Some models of this caliber incorporate a register ring for calculation which is convenient for
practice of the jogging, etc.

b-1. Parts of register ring

(Pace number set to 120)

T
o oace ,\7‘ & Time scale (Fixed)
E n
o - (Pace number set to 120)
Pace scale = % K30 : -
(Movable)

Step scale
(Movable)

5-2. Calculation of distance covered

{Example) The runner runs 20 minutes with pace 120 (one step with every pace tone).

Procedure Remarks

@ » The 120"’ of the pace scale is set at 10"’ of the time scale.

® The value of the step scale corresponding to 20" of the time scale reads ‘“2400". This
means 2400 steps. , : '

® The 10" of the time scale is set at "*2400" of the step scale.
1 the step of the runner is 1.5m, the time scale is converted into the space value. Thus

@ the value of the step scale corresponding to **15’ reads *3600"". It is known that the
runner has run 3600m. .

@ In the case of a step of 2m, the ““4800m" is obtained in the same procedure.

In addition to this example, an application is possible as a simple side rule which can be used
for a calculation of pace setting and other purposes.
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§6. DISASSEMBLY/ASSEMBLY OF MODULE

Disassembling procedure (1) ~
Assembling procedure @ ~ (D

Names of parts
(‘D Power cell strap
@ Power cell
(® LC display panel holder
@ _C display panel
@ LC display panel connection rubber

@ Lower deflecting plate
(@ Light diffusing plate
Buzzer contact spring

Insulating spacer

Avoid removing the hook
parts (4 areas)

CALIBER NO

{LC display panel side) (Power cell side)
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¢ Notes on disassembly/assembly

1) Replacement of power cell

As illustrated left, the power cell strap is removed by
pressing it toward its center at one of the two hook parts

with the tweezers or the like and then lifting it up a little
bit.

The LC display panel holder is fixed under the LC display
panel supporter (a component parts of the plate complete)
with its both ends inserted under the panel supporter.

Thus the LC display panel holder is removed by pressing
it light and at the same time shifting toward arrow as il-
lusted and by the tweezers or the like.
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Checking ftems '

How to check - Result and treatment
1 | Measurement The voltage of the power cell can be measured with the power
of power cell cell put into the movement.
voltage " The range of the tester is set to DC12 V for measurement.

[D.C. 12V Rangel

[Cwer28v]

—»Normal

[Gnder 28]

—» Replacement of
power cell

This caliber uses a lithium cell. And one of the features of this
cell is that the reset time to the original voltage is long when a
short circuit is given between the plus and minus poles.

In this connection, the power cell -must be left as it is for 5 min-
utes or so to receive the second measurement.

Make sure- that the lower bent area of the power cell connector
spring has an assured contact to the patterns of the plate com-
plete as shown in the diagram,

ﬂ Check of time For measurement of time rate, the measurement unit time but-
rate - ton must be set to ‘10 seconds” or its integer-fold value.

Big error of time
rate detected

—» Replacement of
plate complete

This is due to the fact that the signal which gives a compensation
to the gain/loss of the time rate every 10 seconds is produced
within the circuit.

Accordingly if the measurement unit time is set to, e.g., 2 seconds,
a correct measurement (numerical value) cannot be obtained.

*The measurement of the time rate becomes hard if both the
alarm and the pacemaker are switched ON. This must be especial-
ly kept in mind in case the time rate is measured with the move-
ment in its single unit state and after the make of the power cell.
The ON state of both the alarm and the pacemaker is cancelled
with push of (§) button.
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Checking items

How to check

Result and treatment

_3_| Confirmation

of using
condition of
watch

In case no defect is detected through the check of time rate, the

following points must be confirmed with the user of the watch.

1. Whether the user had some misoperation to the watch.
Whether the user used the watch in an extreme change of tem-
peratures.

2.
3. How many days have passed smce the time adjustment was
4.

given last to the watch?
And others.

_4_| Check of LC
display panel
connection
parts

" [ PAC ’IIIA AE

oy X 7=

INRIBIRINIEIN{RIE/EIRIN RN

_Electrode
parts

\

"_--u..m.mmm.m.m.mu.—\
—

-1. Check of mechanism of LC display panel holder.

@ Make sure that the LC display panel holder is free from any
malformation and fixed with its tip inserted under the LC
display panel supporter.

(@ Make sure that the LC display panel supporter is free from
any malformation at the area to support the LC display panel.
2. Check of LC display panel connection rubber.

(@ Make sure that the connection rubber is free from the twist
or the wave.

@ Make sure that the connection rubber is free from the dust or

stalns

3. Check of LC display panel

D Make sure that the electrode part of the LC dusplay panel is .
free from the crack or the break.

@ Make sure that the electrode part of the LC display panel is
free from the dust stains.

4. Check of plate complete
Check whether some dust or stains stick to the electrode of
the plate complete which drives the LC display panel.

VDD
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Checking items

How to check

Result and treatment

il Check of
switch
mechanism

The following points are checked in the state of a movement.

1. Each switch spring is free from any matformation.

2. The function of each switch part works well when it is pressed
with a driver or the like.

In case some defect is detected with the operation of the switch
part, an inspection must be given to the dust or stains sticking to
the areas around each contact part.

The plate complete must be replaced with new one in case the
switch spring has some malformation or breakage and with no
dust nor stains found around the contact part.

The movement is nondefective if- the operation of the sw1tch

part is smooth and normal. Thus the checking of push-buttons is
finished.

il Check of

push-button
mechanism

It is helpful for the subsequent checks to make sure the extent of

the stroke of the push-button prior to excution of a check of the
push-button itself.

1. The push-button is detached from the case in order to check

wether the button is free from any malformation.

2. The dust attaching not only to the button itself but the button
hole of the case must be cleared away completely.

3. Never fail to apply the silicone oil to each push-button.

/_-mz lIlI/I\

=
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Checking items

How to check

Result and treatment

| Ll Check of

buzzer
mechanism

The buzzer of this caliber features such constitution in that the
piezoelectric element is stuck to the glass (an appearance parts)
and then the glass is vibrated.

As shown in the left diagram, two pieces of the buzzer contact
spring are used. One of the two springs is connected to the conduc-
tive print part (VDD) of the glass and the other the piezoelectric
element each through the plate complete.

When assembling, the insulating spacer is put into the position
shown in the right diagram. And the spacer is set with a slight pres—
sure in the direction of the arrow.

Conductive
print

/I

Case

Glass
I

Piezoelectric

g element
‘ \

Buzzer contact

( spring

—7
Plate-
complete

In case no alarm tone is produced, the following points are

checked.

® The glass itself must be free from any crack of break.

® The piezoelectric element must be free from any crack or break.
® The buzzer contact spring must be free from any malformation.

In case no alarm ring is obtained yet although no fault is detected
through the above checking, the tester is set at AC 12V range for
checking the output signals sent from the buzzer contact spring as
shown in the diagram.

In this case, the alarm monitor can be used conveniently with push
of both © and ® buttons.

[A.C. 12V Range]

(Time display)

'Piezoelectric
element

Overlap to be
avoided at this -
area

Insulating spacer

Tester's pointer
deflecting

—» Normal

No deflecting

—» Replacement of
plate complete
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Checking items

How to check

Result and treatment

;8_| Check of

lamp

Lamp

o Part A
o (o)
»
O
= e 1
=Ml
i b gary. &) N, -
mo".“ Q oca
O @ VI-W' Li0A

Lithium cell

As illustrated abové, the leads from terminal OUTPUT of the
tester’s adaptor are applied to both ends of the lamp. In this case,

no distincition is required between the plus and minus polarities.

—»Reexamination of
part A

—»Replacement of
plate complete

9 I Measurement

of power
consumption

[D.C. 12uA Range)

Lithium cel!

DO wvave Ng)
qoNne 13

Power cell
connector spring

*The power consumption may sometimes become too much when
button must

the pacemaker is switched ON. In such case, the @
be pushed.

[Undér normal state)

| [Under 2.0pA

—>» Normal

[LC display panel
removed]

Under 1.5uA

— Normal
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Checking items : How to check

Result and treatment
10 Check of The following points are checked for a finished product.
appearance _ . o
conditions & 1. Make sure that the alarme monitor functions well with a simul-
functions taneous push of both (© and ® buttons and aiso that the

volume of the sound is proper.

2. Make sure that each push-button works in a smooth and ac-
curate way. v :

3. Make sure that the surface of the LC.dispIay pannel is free
from any dust or stains.
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