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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




Renesas I

MOS DIGITAL INTEGRATED CIRCUIT

«wPD6653P3

8 DIGIT MULTIPLEXED LCD ALARM CHRONO QUARTZ
WATCH WITH CALCULATOR
CMOS LslI

* This LSI is supplied in chip form only.

The uPDB653P3 is a CMOS LS for multifunctional electronic wrist watches with calculator operated on the
ascillation source of 32,768 kHz.

The functions of “basic time”, *‘8-digit calculator”, “daily/weekly alarm’” and ‘’chronograph” are pro-
vided,

FEATURES

® Single chip CMOS LSI for a calculator watch.

¢ Calculation can be made at any time without clearing other functions {basic time, alarm and chronograph).
¢ 8-digit + 11-marks + 7-flags muitiplexed LCD (1/2 duty, 1/2 bias)

® On chip crystal oscillator with RC network.

® Lithium (3.0 V) or silver oxide {1.5 V) battery operation is selected by bonding.

Outline of Functions
(1} Basic time : "hour”, “minute”, “second’’, “day of week"”, “'date”, “month’’, "‘year’.
{Year is displayed during time setting mode only).
Either 12 or 24 hour display format can be selected.
Fully automatic calendar (day of week is set automatically)
{2} Daily/weekly alarm: Daily alarm  — “hour”, “minute’’
Weekly alarm — “day of week”, “hour”’, "*minute”’
Plural days of week can be set in the weekly alarm mode.
{3} Chronograph : “minute”, “second”, **1/100 second’’ {less than an hour)
“hour”, “minute”, “second’’ {more than an hour, max. 24-hour)

Lap time

(4) Calculator : 8-digit addition, subraction, multiplication and division, constant calculation, memory
calculaiton, event counter, overflow check and rough estimate calculation function.

{8) Chime . at every hour

NEC cannot assume any responsibility for sny circuits shown or represent that H - s

they are free from patent infringement, Nlppon Elect"c CO,Ltd

© 1982 NEC Corporation



BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATING (Ta=25 °C)

Power supply voltage 1 Vss—-VDD -5.0t0 0.3 \Y
Power supply voltage 2 | VSH—-VDD -5.0t003 Vv
Input voltage 1 Vi Vgg—0.3100.3 Vv
Input voltage 2 V|2. . VgH—0.310 0.3 \
Output voltage 1 ‘ Vo1 Vg5—-0.310 0.3 Vv
Output voltage 2 Vo2 VgH-0.3t0 0.3 Y
Operation temperature | Topt —10 to +60 c
Storage temperature Tstg —40 to +125 c
RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX.|UNIT
Operating Voltage 1 | Vgs—Vpp | —1.3 |-1585(-1.7 | V
Operating Voltage 2 | Vs4—Vpp | -22 |-3.1 |34 | V

ELECTRICAL CHARACTERISTICS (with Silver oxide battery)
(T4=25 °C, VpD=0 V, Vgg=—1.55 V, VgH=-3.1 V, fo=32.768 kHz, CI=30 kS, CG=33 pF, Cp is integrated within)

CHARACTERISTIC SYMBOL| MIN. | TYP. | MAX. [ UNIT CONDITION
. Vss -1.3 -1.8 \ . .
Operating Voltage Range Functional Operation
VgH | —20 -3.6 Vv
Average Current Consumption IDD 1.6 2.3 uA After AC, No load, Chrono. stop
Oscitlation Start Voltage VsTA | —1.4 \Y tsTA<IO0s
Frequency Stability of/oV X 3 ppm | Vgg=—1.45t0 —1.56 V, C5=20 pF
Frequency Adjustment Range affoCg 50 ppm | Cg=51t0 33 pF
S1to 84 lH1 3 10 30 uA Vi=0 VvV
input Current
KB1 to KBg e ! -0.2 uA Vi=-1.55V
AC, T1, Tck lIH2 50 150 400 uA Vi=0V
input Current L2 ' - =0.2 HA V|==1.55V
loHt1 | -3 | -30 uA | Vo=—02V
Common Qutput Current lom1 3 30 uA Vo=-135V
loL1 3 30 uA | Vo=—29V
1 -0.5 -5 A vo=-0.2V
Segment Qutput Current OH2 K 0 : —
loL2 0.5 5 MA Vp=—29V
IoH3 | —50 i —300 | —400 | pA | Vgs=—1.3V,VQ=—06V
Lamp Output Current : :
IOH4 -3 -30 -40 pA ! Pre-heat, Vgg=—1 3V,Vp=-06V
Buzzer Output Current loHs | —50 —250 : —-400 uA Vgg=~-1.3V,Vp=—-06V
1 -300 A vo=-03V
KS1 to KS4 Output Current OH6 : i 0 ]
loLs 2 10 20 MA Vo=—03V
Doubler Voltage VgHp | 28 | -3.0 v RL=3 MQ, C1=C2=0.1 uF
Integrated Capacitance | Cp 20 | j pF | f=10kHz, Vp-p=0.1 V




ELECTRICAL CHARACTERISTICS (with a lithium battery)
(Ta=25 °C, VDD=0V, Vgs=—1.55 V, Vgu=-3.1 V, f0=32.768 kHz, CI=30 k§2, Cg=33 pF, Cp is integrated within}

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. | UNIT CONDITION
0 Voltage R Ves | —13 =18 | V| Functional Operati
i t unctional Operation
perating Volitage ange VSH _2.6' _36 y
Average Current Consumption lpD 0.8 1.2 uA After AC, No load, Chrono. stop
Oscillation Start Voltage VsTA -28 A" tsTAL10s
Frequency Stability af/oVv 3 ppm | Vgg=—1.45to —1.55 V, CG=20 pF
Frequency Adjustment Range af/a_c(; 50 ppm | Cg=bto 33 pF
S1to S4 lH3 6 20 60 MA V=0V
Input Current
KB1 to KB4 TR -0.2 HA Vi=-3.1V
142 100 300 800 HA Vi=0V
AC, T4, Tcknput Current
L2 0.2 HA Vi==-3.1V ]
I0H1 -3 -30 MA Vo=-0.2V
Common Output Current fom1 3 30 pA Vo=-1.35V
loL1 3 30 UA Vo=-29V
| —05 -5 A vo=—-0.2V
Segment Qutput Current GH2 a 0 -
loLz 0.5 5 HA Vo=-29V
IoH3 | —50 —300 | —400 HA VgH=—2.6 V,Vpo=—0.6 V
Lamp Qutput Current -
10H4 -3 -30 -40 uA Pre-heat, VgHq=—2.8 V, VO=—0.6 V
Buzzer Output Current loHs | —50 —250 | —400 HA VsH=-2.6 V,Vpo=-0.6 V |
! -550 Vo=-0.6V
KSq to KSq4 Output Current OoHs #A o —
loLe 12 60 100 uA | Vo=-06V
Halver Voltage VHLYV | —1.4 \% Ry =30 M2, C1=C9=0.1 uF
Integrated Capacitance 1)) 20 pF V=10 kHz, Vp-p=0.1 V

* Instantaneous minimum voltage by the lamp and buzzer driving can be permitted to —2.0 V.



COORDINATES OF PAD
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5.56 mm

0DOD 0000 N0 0=e0000 0B 0D 00 0

N0 00 ODpO Q0000000 0Q0dJdo0 00 0

The origin of coordinate is the center of chip,

PAD | MINOLOGY COORDINATES ||PAD| _ 0 o gy COORDINATES ||PAD TERMINOLOGY COORDINATES
NO. X Y ||NO. X Yy ||NO. X Y
1 | NC —2 662 | —2 233 30 | vss 2662 | -624| 59 | g6/d6 —1064| 2 233
2 | NC -2 374 31 | VSH —442 60 | b6/c6 -1 246
3 | NC -2 119 32 . B2 —2601 61 | aB/E -1 500
a | NC -1 937 33 ) vOD —77 || 62 | t72/e7 -1 683
5 | NC -1 683 34 | TCK 105 || 63 | g7/d7 -1937
6 | NC -1 500 35T 287 64 | b7/c7 D -2 119
7 | SAT/h8 -1 246 36 | s3 s79| 65 | a7/— -2 374
8 | FRI/h? -1 064 37 | K81 761} 66 | f8/e8 -2 662
9 | THU/ME -810 38 | Ks2 944 || 67 | g8/d8 1 937
10 | WED/hS —627 39 ' KS3 1126 || 68 | b8/c8 1 755
11 | TUE/h4 -373 40 i Ks4 1308| 69 | a8/M 1 500
12 | MON/h3 191 41 | com2 1490 || 70 | KB4 1318
13 | SUN/h2 373 42 | t2/e2 1755 71 | KB3 1136
14 | h1/d1 627 43 | g2/d2 1873 72 | kB2 954
15 | bi/ct 810 44 | b2/c2 2233 73 | KB 772
16 | at/gl 1 064 45 | a2/SET 2374 74§ 82 590
17 | f1/e1 1 246 46 | £3/e3 2119 75 | VSSF 321
18 [on/PM 1 500 47 | g3/d3 1937 76 | DC 139
19 | MAM 1 683 L 48’ b3/c3 1 683 77 | CIN —-43
20 | NC 1937 li a9 | a3/oD 1 500 78 | BKC —225
21 { NC 2119 | 80 | fa/es 1 246 79 | VSH -407
22 | NC 2 374 | 51 | g4/ds 1 064 80 | vss —590
23 | NC 2 662 ,L | 52 | basca 810 81 | X OUT -772
24 | NC ~1 937 53 | ad/CH 627 82 | XIN —954
25 | NC —1 755 54 | t5/e5 373 83 | AC -1 136
26 | comi -1490| 55 | g5/d5 191 84 | st -1 318
27 | 54 —1308| 56 | b5/c5 —-373 85 | NC —1 500
28 | LD -1126|| 57 | a5/LAP —627 8 | NC -1 755
29 | vsB -803) 58 | f6/e6 -810 87 | NC -1 937
{UNIT: um)




OPERATION DIAGRAM
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DESCRIPTION OF FUNCTION

(1) BASIC TIME FUNCTION

Day of week, hour, minute and second are displayed.

A day of the week is displayed with a flag.

If button @ is depressed (terminate to Vpp; hereinafter omitted}, lamp is on as long as it is depressed.
By depressing buttons @ and @ simultaneously, chime ON/OFF can be set.

Chime ON/OFF can be discerned by the mark * D,

When the chime mark **D" is displayed, the time signal will ring hourly, while no time signal will ring

©c o o 9o

when it is off.
Chime ON/OFF repeats ONZOFF every time when buttons @ and @ are depressed simultaneously.
O When alarm is ON, the alarm set mark “te)f’ is displayed.

< BASIC TIME SETTING >
O Set time desired to be set (hour, minute) with the numerical keys and depressed button in tune with
radio chime, by which accurate time setting can be done. In this case, “second”’ starts from 00 second.

Example : Setting to 5:24 p.m. {in case of setting under 12-hour system)

Example of operation Display
SUN
1 Set to basic time display o / 4_? - C_’ IS SS
=
2 Depres%se bu.tton @ 'I E — c 5 SU
(enter into time setting mode) PM  SSET:
. : — —_ I
3 Time entry (5] 2] 4] ' U 5 C? L't' L
{Second is set automatically to 00) AM ,‘SE';
Designation of p.m. (am. “AM" and P I U ol
4 p.m. “PM’ are set alternately at each s ., .—' - = o
time of depression.) PM  SSETS
Depress @ SUN S — Ep (_'1 [y B
5 {in tune with radio chime) PM L

3120 “SET” flash at 2 Hz with 50 %duty.

* TIME ENTRY

o Setting can be done under 12-hour system or 24-hour system,

o For hour system switchover, on basic time display, depress button for changeover to time setting mode
and, in this mode, depress button @ by which hour system is switched over at each time of depression.

Example of operation Display
1 Depress @ 177 - 24 24
{resulting in 24-hour display) ':\s'!:“':! !
Depress @ g
2 —
(resulting in 12-hour display) PM i‘s'E'ff::, E L/ E S




6]

For setting under 24-hour system, set hour system to 24-hour system and then set time. Be sure to enter
numbers in two digits by adding 0, as required.

Example : Seven past nineteen-[1] (2] [0]

In case key is depressed after inputting time under 24-hour system, if the time entered is within
the time range of 12-hour system, the afternoon mark “PM” is displayed and the time is set under 12-hour
system, whereas it is indicated under 24-hour system if reset to basic time display.

If mistaken keys are depressed, &epress button @ to return display to O display and then enter correct
numbers anew.

In case time outside the setting range is set, it results in set error and the display mark “E” is displayed.

If set error has arisen, return display to O by depressing button @ and enter correct numbers or, as it is,
enter hour and minute correctly with the numerical keys. Then set error is cleared and error display mark

“E’" goes out.

Example of set error

Example of operation Display
Entry of hour and minute o
1 niry l’ “,_’ - l.: L7’ oo
] (] SETS
‘ = —_ [ 1
2 Entry of @ subsequently _,' = "1’ 13 [
SETS
Depress | = = A
3 press &) 1 2 - YHE U U
(Set error) St
e E
o Correction of less than 30 deconds can be made by depressing button @ on basic time display to switch-
over time setting mode and, in this condition, depressing button . In case the number of seconds is 00
sec. to 29 sec., second become 00 and minute remains the same. In case the number of seconds is 30 sec.
to 59 sec., second becomes 00 and one minute is added.
O When button @ is depressed during time setting mode and display is reset to 0, if button @ is depressed,
all segments go on during the time it is depressed.
o {f button @ is depressed in time setting mode to set display to 0 and button @ is depressed subsequently,

time before entering the setting mode is restored. In this case, the current time is counted continuously
even during time setting mode.

{(2) CALENDAR FUNETION

&)

¢ O 0O 0 O O

If button @ is depressed on basic time display mode, calendar mode is selected and calendar is displayed.
At this time the calendar display mark ’DD"’ is displayed.

Month, date, day of week are displayed.

A day of week is displayed by a flag.

If button @ is depressed lamp is on as fong as it is depressed.

if buttons @ and @ are depressed simultaneously, chime ON/OFF can be set.

When alarm is ON, the alarm set mark ‘e’ is displayed.

If no operation is performed after display of calendar, the mode returns automatically to the basic time
mode after 15 to 16 sec..



< CALENDAR SETTING >

Set year, month and date with the numerical keys and depress button @ The day of the week is set auto-

matically.

Example : Setting to May 24th, 1981.

Example of operation Display
{to1} ~ SET
1 Set to calendar display b - E‘ 5'
DD
2 Depress E] . ] — S — Ei 3
(resulting in setting mode) 39Tz DD
Enter year, month and date E B L','l l.'7 — E' L’
3 at -
FEEEEE WE oo
{to)) SUN
4 Depress 5 - 2 Y
DD

2% “SET flashing at 2 Hz, 50 % duty

7

* CALENDAR ENTRY

e}
o}
o]

(3)

o]

O 0o 0o O O C ¢

March 1st, 1980 to December 31th, 1999 A.D. can be set.
With regard to year, be sure to enter the last two digits of the year A.D.
In case month or date comprises one digit, be sure to enter numbers in two digits by adding 0.

Example : May 24th, 1981 - — - - - 0] [0](5] (21 (&)
Since the number of date of a month, leap year and day of week are discriminated automatically, a day of
the week is set autqmutica”y if year, month and date are entered,
If mistaken keys are depressed, depress button @ to return display to O and then enter correct numbers

anew,
If calendar outside the setting range is set or a day not in the calendar is set, it results in set error and the

error display mark “E" is displayed. .

If set error has arisen, depress button \:S:_3J to return display to 0 and then enter numbers correctly or, as it is,
enter year, month and date correctly with the numerical keys and set error will be cleared and the error
display mark ‘E’ goes out.

If button @ is depressed in the setting mode to set display to 0 and button depressed subsequently,
the calendar before entering the setting mode is restored.

ALARM TIME FUNCTION

If button @ is depressed on the basic time display, alarm mode is selected and the alarm time hour,
minute, day of week is displayed.

In this case, the alarm display mark * P' L " is displayed alphanumerically.

Available as daily alarm or weekly alarm.

When daily alarm is set, all day of week flags are displayed.

When weekly alarm is set, the flags on the day of the week to which alarm is set are displayed.

if button @ is depressed, lamp is on as long as it is depressed.

At each time button @ is depressed, alarm ON/OFF is set alternately,

When alarm is ON, the alarm set mark “(i0)}" is displayed.

Trial alarm (alarm monitor) is possible by depressing button @ for a few seconds continuously.

If no operation is performed after display of alarm time in the alarm mode, the basic time mode is restored
automatically after 15 to 16 seconds to display the basic time.



© The 12-hour system and 24-hour system of alarm time are displayed, linked with 12-hour and 24-hour

systems of basic time display.
< ALARM TIME SETTING >

O For setting, either of 12-hour and 24-hour systems can be applied, {Refer to par. “basic time"’)
There are two ways of setting, that is, daily alarm setting and weekly alarm setting.

Example 1 : Daily alarm setting (setting to 7:16 a.m.)

Example of operation Display
(o) SUN MON TUE WED THU FRI SAT
1 Set to alarm display 7 — 5’ ,’:,' a2 L
PM

SUN MON TUE WED THU FRI SAT
Depress button @ =2 - g ;_—_‘,

2 L ; / - ] L
ng in setting mode ot
{resulting in setting ) M ;S.E,,TT
SUN MON TUE WED THU FRI SAT
. . - ’
3| Entertime 7}'1| s} O 1= / 5 A L
WNiie
am_ RET:
(o)) SUN MON TUE WED THU FRI SAT
4 Depress set button @ _,' - ,’ 5 F.’ L
AM

Example 2 ; Weekly alarm setting {setting to 8:30 p.m. on WED., THU., FRI. and SAT.)

Example of operation Display
(ton SUN MON TUE WED THU FRI SAT
i =1 - !
1| Setto alarm display ] / 5 F?’ L
' AM
SUN MON TUE WED THU FRI SAT
2| & o 2 - 15 AL
g 9 A SER
_ , SWED: STHUS FRIESSAT:
3 While depressing button @,depress keys "y — I' 5 /..7 I.l_
[0], [1].[2] to clear Sun., Mon. and Tue. AM  IEfs
WED THU FRI SAT
. 1
4 | Enter time (0] O = - 5 U [
sbite
AM Ellg:l::
Designation of p.m. (At each time - - A WED THU FRI S’AT
5 | of depression AM and PM are set alter- ) (_"_7 - o Y | Iq [
nately}. PM_SBET:
WED THU FRI SAT
6 | Depress set button @ - E,' ,’:,’ F)’ l’_
PM

O Even in the condition of alarm OFF (alarm set mark “ton is off), if alarm time or day of week is set
newly, automatic setting to alarm ON takes place and the alarm set mark ‘‘ten’ is displayed,

O For setting of days of the week in alarm setting, set days of the week by depressing keys [D:] —@corres-
ponding to the day of the week while depressing button @

10



O

Correspondence of keys to day of week

0 ..... Sunday alarm ON/QOFF 4 ..... Thursday alarm ON/OFF
1 ..... Monday alarm ON/OFF 5 ..... Friday alarm ON/OFF

2 ..., Tuesday alarm ON/OFF 6 ..... Saturday alarm ON/OFF
3 ..... Wednesday alarm ON/OFF

If button 62} is depressed during setting mode, all day of week flags flash at 2 Hz 50 % duty. At this time
all days of week are set,

If an atlarm time outside the setting range is set, set error arises and the error display mark ‘E’ is displayed.
When set error has arisen, depress button (831 to reset display to 0 and enter numbers correctly anew or,
as it is, enter the alarm time correctly with the numerical keys; set error is cleared thereby and the er-

ror display mark “E’’ goes out.
If button @ is depressed in the setting mode to set display to 0 and button @ is depressed subsequently,
time before entering the setting mode is restored.

However, in the case of correction made of day of week in weekly alarm, day of week setting is effective,

(4) CHRONOGRAPH FUNCTION

o}

[&]

If button @ is depressed on alarm time display, the chronograph mode is selected. At this time the
chronograph display mark “CH" is displayed.

If the measuring time is less than an hour, 00 min. 00 sec. 00 to 59 min. 69 sec. 99 are displayed and if over
an hour, 1 hr. 00 min. 00 sec. to 23 hr, 59 min, 59 sec. are displayed.

The time counter is reset in 24 hours and time counting is resumed from 0 hr. 00 min. 00 sec. 00.

If the key EI is depressed in the status “RESET” and “STOP”, the status “RUN'' is brought about and
time counting start, whereas if depressed in the status “RUN", the status “STOP"’ is brought about.

If the key El is depressed in the status "“RUN", the status “LAP RUN" is brought about and lap time
displayed. If depressed in the status LAP RUN’ or “LAP STOP”, lap is released, leading to the status
“RUN" or “STOP", respectively,

In the status “RUN", the chronograph display “CH’ flashes at 2 Hz 50 % duty.

Depression of the key [E] effects resetting from any status.

Depression of the button @ causes a shift to the calculation mode and lap Is cleared.

In the chronograph mode, a beep tone will sound at each time when the key E] .= orEis depressed.

Chronograph sequence

(e T T T T |
® @ |
| Lop is
released, |
| (HESETI |
| (ton |
| a0~ 0nonn |
| gy [T R W
| CH :
|
| E |
i TAUN) (LAP RUN} |
| {ton = [T =) |
! 30- 19 55 S -24 57 !
! -y !
{ CH CH LAPE I
1 |
| 2 E |
| I1STOP) (LAP STOP) I
(o)
| ¥ ]
! Do —139 §n = ¢ -26 55 = I
| i ] 1 1
| CH CH LAP :
L 4

11



(5} CALCULATION FUNCTION

o {f button
“all clear’” status.
O Calculations

@ is depressed in the chronograph mode, the calculation mode is selected and O is displayed in

8-digit, addition, subtraction, multiplication and division, memory calculation,
constant calculation, even counter, overflow check function and automatic reset

function

O Effective keys and their function

[o]-(9]
®.8.K.E

O Display format

Display after clearing =

‘————- Beep tone

12

Numerical keys

Decimal point key

Memory of arithmetic instruction for addition, subtraction, multiplication and
division.

Memory of arithmetic instruction after execution of operation in case
arithmetic instruction had been stored.

Push change possible among 4-function keys.

In multiplication, multiplicand is constant and operands are constants in others.
Execution of stored arithmetic instruction and execution of constant calculation.
Addition and subtraction of display content to and from memory.

Execution of operation in case arithmetic instruction for muitiplication or
division has been stored, and addition or subtraction of result to or from memory.

Recall of memory content

Clearing of memory content

Lamp is on as long as this is depressed.

By simultaneous ON, a beep tone ON/OFF in calculation mode is possible.
“Clear entry’’ operation at time of registration. ‘‘Clear’” operation in other
statuses and overflow error. After calculation, if this button is depressed when
0 is displayed, the basic time mode is selected.

E 5‘ 1.23 {Memory)

M
t— Memory

1.2345678 i Complete error
£ (+ 0 or memory overflow)
'——~Error
R . .
-9876532 ough estimate display of overflow

.LLI
1

i
(H )
mnJ
0
co

{3.56432180 x 10°%)

Negative number



O Four functions

Exercise Example of operation Display
135+ 68 — 88 = —6.5 6 135[+]68 [ 885 55
75 x 11 + 40 = 20.625 €3 75 11 El40[=] 20.625

in the calculation mode, button @ functions as a clear switch,

¢ Memory calculation

In the calculation mode, button @ functions as a function switch for memory calculation.
{If @ is depressed once, “‘M’' mark flashes, indicating that memory function is effective. If, at this time,
@ is depressed once more, flashing of “M’* mark ceases and memory function is cleared).

) []
82

Memory-plus {Addition to memory}

[E : Memory-minus {Subtraction from memory)

52 [=]
6 &

Memory-clear (Setting memory to Q)

Memory-recali {Call of memory to display)

As above, if one depress , E E] @ after depressing @ {at time when ‘M’ mark is flashing}, memory
calculation can be performed.

Example of operation Display Memory content Explanation
@ @ @ 1 0 Memory and display are
‘ Lt ’ cleared.
15 @ ! 5. 15, 15 is added to memory.
M
13 13.6 is subtracted from
. = 4
136 @ IEI - 'ME ! memory.
@ = ,' . ‘—’, 1.4 Memory call
M
@ @ .Y 0. Memory clear

On “M’* mark:
M’ mark ON
“M'* mark OFF
“M" mark flash

Memory content other than 0

Memory content O
Memory function effective.

i3



O Constant calculation
Constant are set automatically.

Exercise Example of operation Display

8 +13 =21 & 8[#13[E] =
18 +13=31 : 18 (=] =
79 —11-68 & 791 58.
47 -11=36 47(5] 985.

62x39=2418 63 62[x]3.9 = 24y 1.8
62 x 4.8 = 297.6 x]48[= 29 7.6
6525

60:9.6=6.25 63 so[xJe.6[=]

1.92+9.6=02 1.92(=] 0.2

In addition, subtraction and division, operands are set as constants and in multiplication, multiplicant is set
as constant.
Counting can be performed in utilizing constant calculation.

O Application as up-counter

Example of . '
operation Display Explanation
@ 0 1 E l‘ . 0+1=1

Initial set point

+
—
1
N

2

) I.‘U
|

(]
L
li"
7
o

14



$OK K kK o BoMicatior asBown-counter ¢ P ROOF XK KKk
psds [ 4% O o
Exampie o . :
050516 > operation Display Explanation
initial set point
® 100 100 100
ERNE g9 100 — 1 = 99
=] 98 99 — 1 =98
[=] g7 98 — 1 =97
El 86 97 = 1=196
C Beep tone ON/OFF
' Fy
e 23,
No beep tone Beep tone

© A beep tone ON/OFF changeover can be made by simultaneous depression of @ and @ {Depress @
first),

o If @ is depressed first and then @ is depressed, the function of @ as a memory function switch is
cleared at the time when is depressed,

O The mark “ N “in the calculation mode is a beep tone ON mark, is not a chime ON mark, In the
calculation mode, the alarm mark * (o) ” is also not displayed, but if alarm and chime have been set, both -

alarm and chime sound.

{6) INITIAL STATUS AFTER ALL CLEAR

O Display mode Basic time

O Basic time Jan. 1st, 1981 A.D. 12:00 a.m. 12 hour system
O Alarm 12:00 a.m. alarm OFF, daily alarm

o Chronograph Reset

O Calculator Memory content 0, beep tone OFF

© Chime OFF
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MINCS-3 FAXGEHE O5%05H16H

LIQUID CRYSTAL PATTERN
A 2000 — 2 EER

Segment

NAM

BN /h3]
TUE/n4
D/h5
U/h6
I~
ﬁl/n?
SAT/h8

> -
SR
° ®
=

g o DHADEBRE FET,

>

\j%\
;:a

|
1149

MON | [ TuE |

{
{

S RN

St Iyl Iy) 15 o] jof o] |2 ol Izl I P 21 1ol lo] |w ~] |~ ©
2l 151 1S1IS]12] 181 1R1 (21 19113 3] (5] 1St 18 ()18 12] 3] (3L I5] s 181 (31 LR IR B) Bl G
u-maﬁ«‘gn‘gw‘ézﬁfmng»“-’ga‘gbgnﬂ’&’%@n’i
Common

- s ol [2F [<] o] o] [N] [o

b 1=l I1ti=l 121 |I€1 | £ <l =] |

zLELIEN IR (=] (3] IR E I ISHIG IS ] |5

~1 1= —f =1 i

ol |= o FIREIREI R MR BRI LS
LS 2 ° mBAIEIEIEHIEEEE

\

—
-{fgot) N S I R B
Es-l‘JN—I | mon] [7ue ] Jweo] [thu | [ FRI] | sar |
I |

Il

Z‘;" %

NMEINMENENI RN R A R -« wlinl it s ]
s o o ) w 2 < < ay Y 3 < 6 Q o Gl 1< 4 e A o £ ° S t m > %S e
T
ol IS] IS] I9] 1€t Is] 1] |8 SIS ISIISEISI IS sl st 121 15] 1@ ot 18] 1R] =) IR) Is] s % < %
i el 12 ] > < © -~ EI B Y -~ a) |o ") L =l |2 ® - o] |2 < & ] ] £
£l
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MINCS-3 FAXZHE

DISPLAY FORMATS o
IR » A7 N 2IEIHER

N B By iy
I

1
I

/
/

D
((@ 0 DD Alarm set mark

AM mark

Az g® 2HOAEL 9,

Chime ON mark (time mode)
Beep tone ON mark {calculation mode)

Calendar (Day Date) mode mark

BUZZER SIGNAL QUTPUT

4.096 kHz

A N
minNGd-dmuk | g

OB5F05BH17H

1

CHIIOIEBEREPBL LY ET,

CH
13

Chronograph mode mark

Hﬁ%ﬁ%ﬁ% lap mark

8-22-22241
IR 044-435-104]
TELNEERFAX  ErrB-fReRDD 40
SNGR TA 044-435-1713
"""""" = Minusmark

Memory mark

Alarm ﬂ[lﬂ[ﬂlﬂ“]]ﬂml mmﬂmnﬂlm ﬂm[ﬂ]mmm
-—*—L—1/165 J
1s B
16s
L
4.096 kHz
Chime HI[M m]m
1785 ( lalas l 1/8s
1 T U T
4.096 kHz
Beep tone

M
I 1/64 s
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X X X bescEekiol oFPAD . PROOF X X % % X
(S‘&Igallation mcuit %?&

N .oove e, oscillator stage inverter input
9505 UX QUT......... 1 7oscillator stage inverter output
(2) Power Supply Circuit, Voltage Doubler and Halver Pad
Power supply backup circuit is provided for the use of lithium battery. For exchange of lithium battery and
silver oxide battery, change connections following the table below,

b . . -
attery silver oxide battery lithium battery
Pad
_-47 VDD battery {(+)} common line battery (+) common line
S -
P e xl;,>/ Vsg battery (—) line Cto VpD
N L ALY
< y/ \ V.Sl‘Ah Cto VDD battery (—} line
\ ~ VsB \ Vss VSH
A0 | nBRE Y VDD VsH
SR TR e TP CtoV
a8 ) S8F o VbD
i CIN Cto D¢
' ¢ .17 bc Cto C|N

C : capacitor of 0.068—0.33 uF

{3) Input Pad
All input pads are pulled down to Vgg by internal resistors.

o S1-54 ......... switch inputs,
O TCK ... vttt test clock input, to be kept open normally.
OTl ..., test input, to be kept open normally.
o KB1—KB4 ...... key return inputs.
O AC ... .o nns all clear input,
{4) Output Pad

LD ...... ... lamp output

BZ ............ buzzer outout

...... key scan outputs.
COM1,COM2.... LCD common outputs
D/AM—SAT/h8. .. LCD segment outputs

0o 00 oc
P
b
|
2
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APPLICATIONS

Example of application {silver oxide battery use)

/\

to LCD {for 3 V}

Sa S1
oo s4 s1 o~ o
c
32.768 kHz G
Lamp N
XIN i TN,
—
R LD xouT p——T  5~330F
er oxsi c2
S“g;;‘;:;"’e 25C1622A VSH it
I {D17,D18 v Ske 0.068 uF
. Vl v SB'
P1' 35 electri CIN 0.088 wF
ieco-electric Vss —]
buzzer 25C1622A o
— {D17,D18Y o¢ p—J
0.068 uF
0 82 VSSF | —
L C3
Vpop s2
$2 o~ o
S3
oo s3
K$1 KB1 -
KS2 KB2
KS3 KB3
KS4 KB4
X

to LCD (for 3 V) i —
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Example of application (lithium battery use)

1o LCD
sS4 St
— 0 s4 S oo
Lamp 25C1622A) 32,768 kHz CC
XIN 4
) D17,D18) 1 N
/1 LD I 5~33pF
Lithium XOUT ___._.. ]
battenl'v Cc2
' Vs Vss I
30v!
; 0.068 uF
Piezo-electric VsH VSH g
buzzer 2SC1622A BK
— c
["__l D17, D18)
8z CIN ‘——_LC1
[ Y j R2 T
0 e 0.068 uF
C3 0.068 uF
VDD VssF {—
$2
s3 2 oo
o o s3
KS1 KB1 -
KS2 KB2
KS3 K83
KS4 KB4 X
to LCD
8 9 0
5| 6 | pp
PM
2 3 +
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