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Cal. S229A

C

haracteristics

Casing diameter : ¢ 29.0 mm

Maximum height : 6.0 mm without battery

Frequency of quartz crystal oscillator : 32,768 Mz (Hz==Hertz..... Cycles per second)

Time and calendar display : Hour (| 2-hour indication or 24-hour indication}, minute, secend, day, date, “AM"PMY (in the
i 2-hour indication), alarm mark, time signal mark, “TIME" mark in the middle, The manth is
displayed only when the calendar is adjusted.

Alarm display : Can be set to operate at any desired hour and minute -avery day.

Stopwatch display : Digital display system showing minuta, second and 1/ 1900 second up to 60 minutes. (When the

maasuremant is over 60 minutes, hour, minute and second up to 24 hours.)
Lap time can be measured in the upper row. (Accumulated etapsed time measurement is displayed in the
lower row.)

Pulse monitoring display : The pulse rate per minute can be displayed.

Time signal : Can be set to ring every hour on the hour.

Display madium ; Nematic liquid crystal, FE-Moda.

Regulation systam ! Trimmer condenser.

llluminating light : Wuminates all the digital displays in the dark by depressing the light button.

4398 220 Battery guard
4398 221 Liquid crystal panel frame
4510 066 L.iquid crystal panel

PART NO. PART NAME PART NO. PART NAME
4001 219 Circuit block W o017 629 Tube for liquid crystal panel holder
4225 202 Battery clamp screw (A)

4245 201 Switch spring (A) ¥ 017 430 Tube for liquid crystal panel holder
4245 202 Switch spring (B) screw (B)

42446 202 Speaker lead terminal v Sanyo CR2614

4246 203 Sensor lead terminal ¥ Matsushita BR20i6 L.ithium battary

4270 201 Battery connection () Y Maxell CR2016

4313 037 Connector

4521 066 Reflecting mirror
4530 200 Bulb
4540 012 Liquid crystal panei holder (A)
4540 013 Liguid crystal panel holder (B)
012 462 Liguid crystal panel holder screw
012 462 Battery clamp screw
Remarks :
Tube for liquid crystal panel holder screw (A), (B),
w017 629 } ______ Refer to the illustration below for the shape of Tube for liquid crystal panel holder
#0017 630 | screw (A), (B).
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Battery
7 Sanye CR2016 The substitutive battery might be added to the applied battery in the future.
# Matsushita BR2CY& p «»v e In that case, please refer to separate "BATTERY LIST FOR SEIKO
# Maxell CR2016 QUARTZ WATCHES".

¥ O Plgase see remarks.
Part numbers in light letters are not shown in photos.




{
{
CONTENTS

(l I IE‘ :HN I ‘ :A I Lo SPECIEICATIONS .o\ttt ettt e e e e e et e et a s 1
o Il. STRUCTURE OF CIRCUIT BLOCK . ...\ttt itttirrie it et ineens 1
L DISPLAY FUNCTION & ...ttt it it it taener et et tetnssaan et nnessssn 2
IV, HOW TO MONITOR THE PULSE RATE .. ... .. i i ittt it e araran 3
SE I Ko V. DISASSEMBLING, REASSEMBLING AND LUBRICATING OF THE CASE .......... 4
| VI. DISASSEMBLING AND REASSEMBLING OF THE MODULE .................... 6

( ) DIGI I AL QUAR I Z ‘ VII. RELATIONSHIP BETWEEN THE SEGMENT (Liquid Crysta! Panel Electrode)
_ ' AND THE C-MOS-LSI QUTPUT TERMINAL . ...... ... ..ttt 8
VHE. CHECKING AND ADJUSTMENT ... .. . i ir e ittt ieen i a e aaanns 9
e Checkbattery voltage . . ... ... it it i ettt s aana i aea e nans 9
e Check battery conductivity . ... ... ... ittt it e i s 9
GAL SEEQA ® Check cUrrent ConSUIMPRION & vttt ittt av e n e v tnsrn s a s an et rannseas 9
® Check Water reSiStanCe ... .. vttt it ittt ie st ttnarar v aananarnsneenes 10
( ' ® Check contact between C-MOS-LS! and liquid crystal panel . ..................... 10
® Check liguid crystal panel and circuitblock .. ... ... . . i i i i e 10
©® CheCK A0CUIACY o v vt et it ittt it st it et i e i e 11
e Check functioningand adjustment . .. ..., ... ittt it taann e 11
@ Check alarm B85t . . ...t it e it e e e e e e e "1
® Check conductivity of swilch components . ... ..ot it i ittt it 11
® Checkalarm conditions . ... . . it it i sttt e 12
© Check bulb condition .. ... . i i i i e et e e 12
(_ . o Check functioning .. ....... ...ttt ittt irianannnnnnn 13




. SPECIFICATIONS

s

Cal. No.
item

§229A

Display medium

Nematic liquid crystal, FEM {Field Effect Mode)

Liquid crystal driving
system

Multiplex driving system

Display system

Time and calendar display {12-hour/24-hour indication}
Alarm display

Stopwatch display

Pulse monitoring display

Additional mechanism

Hourly time signal
Alarm test system
Hluminating light

Loss/gain Loss/gain at normal temperature range
Monthly rate: less than 15 seconds
o Outside diameter $29.0 mm
By
=3 | Height 6.0 mm without battery

Reguiation system

Trimmer condenser

Measuring gate by
Quartz Tester

Any gate is available,

Battery

Lithium battery: Sanyo CR2018, Maxell CR2016 or Matsushita BR2016,

‘Battery life is approximately 3 years.

Battery voltage: 3.0V

1. STRUCTURE OF CIRCUIT BLOCK

Crystal unit

\
IC for pulse monitoring Upcorverter coil

Trimmer condanser
Smoothing condenser
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Common electrode 1

Common electroda 2

C-MOS-LSI




DISPLAY FUNCTION

IV. HOW TO MONITOR THE PULSE RATE

Tim

Alarm mark

e/calendar display

Time signal mark

E TOUCH

Button C

haur indication

B

[} Button D
Huminating light

Button SENSOR
A
Alarm display
~\ Button C
- ¥ at 3:5 - P Engagement and disengage -
aK] g Ciei ment of the alarm

10:0859
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] Button C
Start/fstap
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How to usa tha puisemater

Depress button E to show the puise

menitoring display.

'\

PULSE

@

L1
!

Button E

8 E et - Pise ratd
vy
L |

] Button D
Lap/reset

Time/calendar setting

{Depress for 2 ~ 3 seconds) ~ display
Changeover of 12 and 24

¢ Depress buttons C and D at the same
time and disengage the hourly time
signal and to activate the alarm test
system,

Alarm time setting
display

* In the alarm time display, once button B, C or D is depressed,
depression of button A will not change the display to the stop-
watch display, but return it to the time/calendar display.

Push the finger of the hand in which
the watch is not worn en the TOUCH
SENSOR.

Mota: After monitoring the pulse rate,
depress button E to return to the
former display.

The human heart generates a weaic current as it beats,
This current can be picked up as eiectric signals when two electrodes are attached separately on the

surface of the body. The electrocardiogram is a chart on which these electric signals are recorded.
In the SEIKO Puisemeter Digital Quartz, the case hack functions as one electrode and the touch
sensor acts as the other, enabling an easy monitoring of the pulse rate,

When the watch is worn on one hand, and the touch sensor is depressed by a finger of the other
hand, efectric signais are conducted from the heart to the watch, in which they are converted into
the puise rate per minute for display.

The illustration below shows a simple explanation of how to monitor the pulse rate.

Y| NN | Y|

Pulsation signal

Amplified pulsation

signal
. Counter \\

maasures pulse intervals
and converts them into

the pulse rate per min-
ute,

Pulse monitoring display

Liguid crystal "/

driving cireuit




V. DISASSEMBLING, REASSEMBLING AND LUBRICATING OF THE CASE

Disassembiing procedures Figs. : @ -
Reatsembling procedures Figs. : -~ @

Lubyicating

Silicone grease 500,000 c.5. OC>
Normal quantity

e (1) Case back ~ (3) Module

@ Case Back
{with piezoelectric element)

@ Case back gasket

@ Module

{Middle)

* The middle Is reveted. Be sure
not to turn the rivet.

e Glass ~ @ Button E

Glass

\3—————@ Glass gasket

Panal cover

@ Sensor switch
* Do not disassemble the

. \)‘ seqsor switch except when
@ Button E ——ﬁ/:*?.q, | it is required to be re
oS | paired,

@ Sensor switch spring

@ Sensor switch spring clip

Button spring clip

* The pipe portion into which the sen-
sor switch is assambled can be dis-
assembled as shown on the left.
Do not disassemble the pipe portion
except when it is required to be
repaired,




VI. DISASSEMBLING AND REASSEMBLING OF THE MODULE

When disassembling and reassembling the module, be sure to use the static efectricity protector $-830 to protect

the module from static electricity.

Disassambling prodecures Figs, :

® -~ @

Reassambling procedures Figs. : - @

o (1) Battery clamp screw ~ (3) Battery

{Speaker lzad terminal)
Do not remove it from the
battery side of the module.

@ ‘Battery clamp serew (3 pes.)

e @ Battery clamp

S @ Battery

~-(Module}

® @ Liquid crystal panel holder screw ~ Battery guard

* Switch spring A

Two pieces of switch spring A are assem-
bled to the back side of the liquid crystal
panel as shown below. |t is not necessary

@ Liguid crystal panel holder screw

to disassernble them except when it is {4 pcs.)
required to be raplaced,
-———(6) Liquld crystal panel holder B
| SN
Switch spring A Qs\' \"&— ———————————— —~@ Liquid crystal pane! holder A

Switch spring A

@ Switch spring B

~—--- Liquid crystal pans|

Reflecting mirror

Liquid crystal panet frame
*{with switch spring A}

@ Sensor Yead terminal

\\59———— Circuit block

Battery guard
B

fiww Battery connaction (—)
. l Speaker lead terminal

Liquid crystal panel holder
screw pin A, B

® it may cccur that the liguid crystal
pangl holder screw pin (4 pes.) is dis-
assembléd, but this is not a trouble,
Reset it.

e Lift the battery guard
slightly so that the speaker
lead terminal is set up to
the groove of the batiery
guard correctly,




Vii. RELATIONSHIP BETWEEN THE SEGMENT (LIQUID CRYSTAL PANEL ELECTRODE)}
AND THE C-MOS-LS| OUTPUT TERMINAL
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VHI. CHECKING AND ADJUSTMENT

e The explanation here is anly for the particular points of Cal. S228A.

o Refer to the “TECHNICAL GUIDE, GENERAL INSTRUCTION" for SEIKO Digital Quartz for details.

Procedure

» Remarks on the replacement of the battery.

in this calibre if the display is irregular or is not shown after replacing battery, remove the battery and
reinstall.

CHECK BATTERY VOLTAGE

Voit-ohm-meter Resuit:

Range to be used. DC 6V When sither of SANYO and Maxell
CR2016 is used:
Normal . : More than 3,0V

When the battery is installed in the Defective : Less than 3.0V

watch, the display may sometimes be
irregular or may not be shown, Remove
the battery and reinstall.

When MATSUSHITA BH2016 is used:
Normal : More than 2.8V
Defactive :  Less than 2.8V

CHECK BATTERY CONDUCTIVITY

CHECK CURRENT CONSUMPTION

Result:
Normal : Less than 2.44A
Defective : More than 2.4uA

* Replace the circuit biock or liguid crystal
panel with a new one.

Voit-ohm-meter
Range to be used: DC 12uA

connect the red probe and reapply it

( Wherr the pointar does not swing, dis-
for @ more accurate measurement,

Screw pin

Probe red: Battery surface (+)
Probe black: Screw pin (Located near the speaker lead terminal)




Procedure

How to find either of the liquid crystal panel or

the circuit block should be replaced when the

current consumption is more than 2.4uA.

Check current consumption for the circuit block Result:

alone, Normal (Circuit block): Less than 2.2uA
Repiace the liquid crystal panel.

Defective (Circuit block): More than 2.2uA
Replace the circuit block.

CHECK WATER RESISTANCE

CHECK CONTACT BETWEEN C-MOS-LSI AND LIQUID CRYSTAL PANEL

By referring to the *Relationship between the segment (Liguid Crystal Pane] Electrode) and C-MGS-LS! output
terminal on page B, check the liquid crystal panel, connector and C-MOS-LS! outpur. terminal for conductivity.

CHECK LIQUID CRYSTAL PANEL AND CIRCUIT BLOCK

{1} Check the liquid crystal panel for broken wire,

short, etc.
Volt-ohm-meter _ Result:
Range to beused: OHMSRx 1~ Rx 1K Normat Lights up.

Defective : Does not light up.
Replacs the liquid crystal panel with a

new one,
{2) Check the output voltage of the circuit block,
Volt-chm-meter Result:
Range to be used: DC 3V Normal More than 0.8V

Defactive : Less than 0.8V

Replace the circuit block with a new one,

if the pointer does not swing, remove the
red clip of the 5-833 and reconnect it for
a more accurate measurement.

If the pointer-still does not work then,
replace the circuit block with a new onas,

v )
Current supplier 5-833

i0

Procedure

CHECK ACCURACY

e The stopwatch display {al! digits are reset to zerc)
will facilitate checking accuracy.

CHECK FUNCTIONING AND ADJUSTMENT

CHECK ALARM TEST

Depress buttons 'C” and D" at the same time in the '
time/calendar dispiay to check if the alarm rings,

CHECK CONDUCTIVITY OF SWITCH COMPONENTS

*  Also check the
contamination,

Resuit:
Normal : Functions correctly.
Defective : Does not function correctly.

Replace the circuit block with a new one.

Result:
Norma! : Alarm rings.

Display disappears.

Replace the battery with a new
Defective —| ONne.

Alarm does not ring.

Check for alarm condition,

Result:
Normal : Functions corractly,
Defective : Does not function correctly,

1"




Procedure

CHECK ALARM CONDITIONS

When the alarm does not ring, check the following points.

{1} Check the output voltage.

Volt-obhm-meter
Range to be used: DC 3V

Connect the volt-ochm-meter as illustrated below and activate the alarm test system,

Reasult:

Normal : Pointer swings.

Defective . Pointer does not swing,
Replace the circuit block with a new one.

(2) Check tha upconvarter cail,

Volt-ohm-meter  Rasult:
Range to be used: OHMS R x 1 Normal : 70k} ~ 90kE2
. Less than 70k (Short circuit)
Defective —

More than 80kE) {Broken wire)

Replace the circuit block with a.new one.

{3) Check the piazoelectric element for appearance.
When there is no defect to be found through the checking methods above, check the piezoelectric element

for cracks, breaks, peeling off,

CHECK BULB CONDITION

12

Procedure

CHECK FUNCTIONING

e When the buttons are depressed in the following  Resuit:

order, check to see if the display changes correctly, MNormal : Display changes correctly,
Defective : Display does not change cor-
ButtonE-E-+A->B—>+C=D ractly,

Replace the circuit block with a new one,

+ When the pulse monitoring display is not being
used and the heart mark keeps flashing: The cir-
cuit block is defective,

Al Procedures of Disassembling, Reassembling, Lubricating, Checking and Adjustment are completed.
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