TOSHIBA JTMP0350-0011S

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

JTMPO0350-00115S

LSI FOR LCD WATCHES

The JTMPO0350-0011S is a low-power LSI for watches with chronograph functions. This LSI features a
chronograph, lap memory, an alarm function, and a built-in LCD driver.

FEATURES

Bar graph chronograph and elapsed time displays
® Lap memory (MAX. 10 laps)

® Lap/split time selectable

® 3.0V single power supply

® Alarm/time signal function

® 12/24-hour display selectable

980910EBA1

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to the foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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JTMP0350-0011S

PIN DESCRIPTION (60PINS)

PIN NAME SYMBOL No. OF PINS
Power Supply Pin VpD1. VDD2: VDD3: VDDC: Vss. VREG 6
Oscillator Pin X1, X0, RouT: RIN 4
Input Pin IN11~14, IN21, IN2, AC 7
Output pin BZ 1
Display Pin COM1~g, SEG1~20 28
Input/Output Pin 1011~14. 1021~24 8
Test Pin TESTq, TESTy 2
Voltage Doubler/Halver Pin |FAl1~4
DESCRIPTION OF FUNCTIONS

PIN NAME FUNCTION
X, Xo Connects low-speed clock oscillator crystal
RouT: RIN
IN11~IN14 6-bit input pin. When input to the accumulator, only four bits can be
IN21, IN2> read simultaneously.
1011~1014 Input/output ports with output latch
1021~1024
BZ Mainly for buzzer, alarm, and time signal output
FAI1~FAlg For 0.1u4F voltage doubler/halver capacitor connection
VREG —
TESTq, TEST, For testing (by Toshiba) at shipping. Fix to LOW.
AC For system setting
Vss 0V (GND)
VDD1 Connects to Vgg via 0.14F capacitor (1.5V at voltage step-down)
VDD2 3V
VDD3 Connects to Vgg via 0.14F capacitor (3.0V at voltage step-down)
VDDC Connects to Vgg via 0.1uF capacitor
SEG1~20 Outputs segment signals
COM1~g Outputs common signals
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PAD LAYOUT
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Chip size : 3.52%3.33 (mm)

Chip thickness : 440 =40 (um)
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PAD LOCATION TABLE (zm)
PIN NAME X POINT Y POINT PIN NAME X POINT Y POINT
IN11 168 2784 1011 3270 435
IN12 168 2624 1012 3270 595
IN13 168 2439 1013 3270 755
IN14 168 2279 1014 3270 915
IN21 168 2119 1021 3270 1075
INo> 168 1959 1072 3270 1235
X] 168 1799 1023 3270 1395
X0 168 1639 1024 3270 1555
AC 168 1479 FAl» 3270 1715
TEST 168 1319 FAlq 3270 1875
TEST) 168 1159 VDD2 3270 2035
FAl3 168 966 VDD1 3270 2195
FAl4 168 806 BZ 3270 2355
VDD3 168 646 Vss 3270 2515
RIN 168 403 VREG 3270 2784
Rout 444 168 VDDC 2873 3015
COMg 654 168 COMy 2713 3015
COMg 864 168 COM3 2528 3015
COM7 1074 168 COM; 2368 3015
COMg 1283 168 COM1 2183 3015
SEG)q 1443 168 SEG1 2023 3015
SEG19 1603 168 SEG) 1851 3015
SEG1g 1763 168 SEG3 1691 3015
SEG17 1923 168 SEGyg 1531 3015
SEG16 2083 168 SEGs 1371 3015
SEG15 2243 168 SEGg 1211 3015
SEG14 2403 168 SEGy 1051 3015
SEG13 2563 168 SEGg 891 3015
SEG12 2723 168 SEGg 731 3015
SEG11 2883 168 SEG1q 571 3015
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FUNCTION SPECIFICATIONS

1. Display configuration and segment symbols

( BEST )

/ (rReca )  (Cap ) (Csput )

AL/ .
Bar-8
(SATH\, B
e
Bar-6 m Bar-5 @\ ew ewh
#2 #3 MINT #4 #5 SECl o o
#1 ) \_/D ) \_/DD
oel_00 00 00 0 & <
0070070 00 00 53 0
S S DQU o
MIN2 SEC2
e #9 #10 #11 #12 DD
ope 00 0%0 00 0& &
CI-0"00"0-0-0 00 5% 0%
\_ 000/
COM1 COM» COM3 COMy COMg COMg COMy COMg
SEG1 ALM CHM #16-b #16-C #7-b #7-¢ #14-b #14-c
SEG) #16-a #16-g #16-h #7-a #7-9 #14-a #14-g #14-d
SEG3 #16-f #16-e #16-d #7-f #7-e #7-d #14-f #14-e
SEGy #15-a #15-b #15-c #6-b #6-C #13-b #13-c —
SEGgx #15-h #15-g #15-i #6-a #6-g #13-a #13-g #13-d
SEGg #15-f #15-e #15-d #6-f #6-€ #6-d #13-f #13-e
SEGy BEST Bar-5 Bar-4 Bar-3 Bar-2 Bar-1 — —
SEGg SPLIT Bar-11 Bar-12 Bar-13 Bar-14 — — —
SEGg LAP Bar-10 Bar-9 Bar-8 Bar-7 Bar-6 — —
SEG1g RECALL — — — — — — —
SEG11 SEC1 #5-b #5-g #5-c SEC2 #12-b #12-g #12-c
SEG1> #5-a #5-f #5-€ #5-d #12-a #12-f #12-e #12-d
SEG13 #4-b #4-g #4-c #4-d #11-b #11-g #11-c #11-d
SEG14 #4-a #4-f BAR #4-e #11-a #11-f COL3 #11-e
SEG15 MIN1 #3-b #3-g #3-c MIN2 #10-b #10-g #10-c
SEG1g #3-a #3-f #3-e #3-d #10-a #10-f #10-e #10-d
SEGq7 #2-b #2-g #2-C #2-d #9-b #9-g #9-c #9-d
SEG1g #2-a #2-f COL1 #2-e #9-a #9-f coL2 #9-e
SEG19q — #1-a #1-b #1-g #1-c #8-b #8-g #8-c
SEG>q — #1-f #1-e #1-d #8-a #8-f #8-e #8-d
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2. LCD connection diagram
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The figures in the display are common numbers.

(*Note)

Segment
------- Common
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3. Liquid crystal display
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4. Liquid crystal drive wave forms
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5. Display
5.1  TIME mode display
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5.2 CHRONO mode display
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5.3 MEMORY RECALL mode display
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5.4 ALARM mode display
1) Alarm display
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6. Mode transition diagram

}

— TIME mode — === ———————————--- TIME SETTING mode '==============-= 1
1

12/24H ! “00" i
! () © () =)

2 (P o | Ds: s sz s Dsy !

ime-of- 4 ! S ! 1

d econd Minute Hour H

ay (2s H S3 S3 H

HOLD) : s s :

3 31
! () =) (:2) =) () =)

sy (R L)sy s Osa s (P Dsa | !

H Day of Day of Month H

S3 : week s3 month S3 :

1 [}

S T I

CHRONO mode
[Tt q
START/STOP LAP /RESET ! !
S1 S2 1 1
¢ Chrono P AN ittt 52 LAP, $2 AP |___, |
(LAP) i RUN1 RUN2 RUN3 I
N T i i
(2s HOLD) ittt ittt ittty 4
START/STOP Sz SPLIT/RESET ! !
i
S S ! 1
@ Chrono P S10 | === S2 SPLIT4 $2 SPLIT, f___, !
(SPLIT) : RUN RUN RUN !
! J
Sq
331 S4 BEST
— MEMORY RECALL mode /™1 [ | ----- S4
Chrono (LAP) S4
51| Lapq St tap2 |32 S1] Lapq0 |32 S1] LAP sTOP [S2
TOTAL1 (s, TOTAL2 N TOTAL10 TOTAL
Chrono (SPLIT)
S1| spumy |52 S1f spumy, |52« S1| spurmqo |S2 S1]spLIT sTOP [S2
TOTAL TOTAL N TOTAL TOTAL

(*1) When LAP or SPLIT are

[} [}
! ALMOFF [ $1 | ALm ON i set to STOP, Sy is
3 s ' CHM OFF CHM OFF i enabled. In the RUN
L 1 S1 | state, Sy is disabled.
1 3 1 Switching between LAP
' é;'\l\;ll 8:: ! éh",\nﬂ %T\II: ' and SPLIT resets LAP or
‘oo =Vl ! SPLIT and the data
ALARM Mode ™1 e e AL ARM SETTING ramda == m e - stored in MEMORY
:F ALARM SETTING mode : RECALL mode.
[ () =) () =) !
o | e, 5 (RSO0 s |
Alarm ' Time Minute :
f : lS4 lS4 i
$2 (O e N
1 23} (2] 1
1S S5 1
Time 5S4 1 1OMin ¢ r) 2 H
signal 1 ute 1
I 1
(A 1 (Note) For Sq, S, S3 and Sy, see the
153 corresponding example circuit.
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7. Mode description

7.1

TIME mode

TIME mode is used to display the current time and make time settings.

Middle row columns #2 and #3 display the month, columns #4 and #5 display the day of
the month with unnecessary zeros suppressed.

Upper row columns #15 and #16 display the day of the week.
Lower row column #8 displays AM/PM.

Lower row columns #9 and #10 display the hour, columns #11 and #12 display minutes,
and #13 and #14 display seconds.

The ON/OFF states of the time signal and alarm are displayed in the upper right corner.

When the alarm or time signal is set, the alarm or time signal sign in the top row flashes.
When the LAP or SPLIT functions are running in CHRONO mode, the LAP or SPLIT signs
flash.

Pressing multiple switches simultaneously invalidates the switches pressed.
Pressing a second switch while still pressing the first invalidates both switches.

Sy can be used to switch between a 12- and 24-hour clock. Such switching can only be
performed in TIME mode.

<Display example>

(a) 12-hour clock (b) 24-hour clock

/ ALMCHm
QDUO :
uowo-u:ni@ o
L0008 00000 0
00 noDGllGlD 0t Uo-louﬁ' ™

k‘“(] 0070+ 070 00~ o )
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7.2

TIME SETTING mode

Access TIME SETTING mode by pressing S4 for two seconds in TIME mode.

Pressing S3 in TIME SETTING mode displays in turn the seconds, the minutes, the hour, the
month, the day of the month, the day of the week, then the seconds again. Set each
while it is flashing.

In TIME SETTING mode, the ALM/CHM signs turn OFF and the sound is disabled even if
they were set ON before entering TIME SETTING mode. When returning from TIME
SETTING mode to TIME mode, the ALM/CHM sign returns to the status before the switch
to TIME SETTING mode.

In TIME SETTING mode, pressing S4 switches to TIME mode. S4 can be pressed from the
second, minute, month, day of the month, or day of the week displays.

If any switch is not pressed for one minute in TIME SETTING mode, the device
automatically switches to TIME mode.

Pressing multiple switches simultaneously invalidates the switches pressed.
Pressing a second switch while still pressing the first invalidates both switches.

<Display example>

(a) Setting the seconds

/ \ ® Pressing Sy swich seconds display is 0-
29, the seconds are simply set to “00".

@D@ - If the seconds display is 30-59, the
“'DQ nsg o4 seconds are simply set to “00” and one
.‘ Q@ LI N minute is incremented.

— = = - (*) Sq is invalid.

0-0_00_0_0 004

) e @ 0 00
S B 8
— e — w0
o0 . S

Sio 0T 00 T
=0 oy s )

AV

=

(b) Setting the minutes

® Use Sq or Sy to set the minutes. Each
press of S1 increments the time by one
minute. Pressing So decrements the
time by one minute. Pressing either Sq
or Sy for two seconds fast-winds the
time at a speed of 4Hz for as long as
the switch is depressed. Pressing
0 another switch during the fast winding
immediately cancels the fast winding.
S | To return to fast winding, press Sq or
1:1003.;-'0.:@ f::i - Sy as above after releasing all other
\'AO(] '.-' .:UD' .- il / switches.

<> N
/T TN ® The count range is 0~59.
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(c) Setting the hour

.y I
Q‘ I\ =0
A G
5 T T
D000 0010 3 B
NNy
l.'@\U:”:'?'@':'D.%m
e g D,
(d) Setting the month
/ N
\\Illlb "D
ERII0IZ 000 00
D)0 00 205
R | .
i

Use Sq and Sy to set the hour as in
“Setting the minutes”.

Displays the range :

For 12-hour clock
[~ AM12~11 == PM12~11—

For 24-hour clock

|:0~23:|

Use Sq1 or Sy to set the month as in
“Setting the minutes”.

Displays the range :

I—_>1~12<_—|
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(e) Setting the day of the month

/ ' \ ® Use Sq and Sy to set the day of the
.‘ "‘ S month as in “Setting the minutes”.
. Q 0% OS5

‘ For January, March, May, July, August,

(=)
\__/

— O ) lg October, and December, the range
Uch°go:go:.gog - 7 0 displayed is :
— - - U |:1~31:|
o
| loD '.-' UG' (] ' - - For April, June, September, and
'°U '. (K U (] U.' gol. l;.: November, the range displayed is :
Al = e /
|:1~30:|
For February, the range displayed is :
|—_>1~29<_—|

(f) Setting the day of the week

(

' \ ® Use Sq or Sy to correct the month as in

.“U'OO :\\Uj ! I'c%/f "Correcting the minutes”.
..‘ ZQ;Q Z/D’Q'Iqll'%'\: Displays the range :

o T 0 0 "

0090800 8.0 5

- (7 - (7(7
0w | T
\ 0 000 )

(*) TIME SETTING mode can display some days of the month that do not actually exist
(February 30, February 31, April 31, June 31, September 31, November 31). When
switching from TIME SETTING mode to TIME mode, the first day of the following
month is displayed.

(Example) February 30 in TIME SETTING mode,
Sa |

becomes March 1 in TIME mode.
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7.3 CHRONO mode
CHRONO mode displays lap and split time.

® Middle and lower row columns #1 and #8 display the hour ; columns #2 and #3, and #9
and #10 display the minutes ; columns #4 and #5, and #11 and #12 display the seconds
; columns #6 and #13 display tenths of seconds ; and columns #7 and #14 display
hundredths of seconds.

The middle row displays lap and split time.

Upper row columns #15 and #16 display the lap or split count number.

The lower row displays the RUN time.

Clocking is up to 9 hours, 59 minutes, 59 seconds, 99 hundredths of seconds.

In the RUN state, after 9 hours and 59 minutes, 59 seconds, and 99 hundredths of seconds,
the count-up returns to 0, but because of zero suppression, the counting starts from
display of a single zero.

Displays the ALM/CHM ON/OFF status.

® In CHRONO mode, a switch-push sound is generated when Sq or Sy are pressed. In the
case of Sg, the sound is generated after Sg is held for two seconds.

® To switch between lap and split, depress S4 for two seconds. This resets the lap or split
display. (Switching is indicated by the switch-push sound. Lap /split switching also resets
the data stored in MEMORY RECALL mode.
During the RUN state, S4 is invalid and cannot be used for switching.

® The lap/split count number starts from 01. When 99 is reached, the count returns to 00.
This cycle is repeated indefinitely.

After an ALL CLEAR in CHRONO mode, the LAP mode reset state is displayed.
If other switches are pressed at the same time as Sq, Sq1 takes precedence.
Pressing switches other than Sq at the same time invalidates the switches pressed.

Pressing a second switch while still pressing the first, unless the first switch is Sq,
invalidates both switches.

(1)  LAP mode display
(a) Reset state

Ad;':"c'*ﬁm @® In LAP mode, after a reset and in a
@DUO state other than RUN, the display is as
Q 7 Q = 0 at left.
mm<5 Z/\m B | 5 The Lap sign at the top of the display
-—p - PP is lit.
P Dl g
LS00 0 0 00 05 0
o O e
\ O e ==
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(b) RUN 1 state Lap O

/ s CHm @ Pressing Sq sets the watch to RUN.

\ L1/ i
QQ OO = < The RUN state is displayed (zero
Q""Q g%ﬁ 3@3 suppressed) in the lower row. The

. graphic display in the upper row

ﬁOUGUUGUD UGU UGUDD functions at the same time.
DQQUODOUUOUOUOU UOU gog gog @ As long as lap time is not recorded,
S S S S & =
o » the middle row display is blank.
. ., -
gcg°Uc>UDc>U ° UC>U '.U D (*) Once a digit is displayed in this
KQ °LU[JD[] ° ch .-' (] - column, the digit will not be zero

suppressed. However, pressing Sy (lap)
resets and zero suppresses the lower
row.

e}

i
e

(c) RUN 2 state Lap 1
KBETE Ay In lap 0, RUN 1 state, pressing S

a
W, >4
QQQ UOO - < displays the lap time in the middle
. QUD (\ :<,,=D>: ggi row, and the lap number at the far

A - = right of the upper row. Also, pressing

o e - - p) Sz in lap 0, RUN 1 state resets the time
gcﬁ:gog:.:oi.o: goi' (] display in the lower row and starts the
= - - YL count from 0.
ﬁc,[]:gg:g@ ..G' .C-!'D;l = @ If lap time is measured when no other
\Q °UDUUDU o UD' .-' 050 0 / lap time is recorded, the lap time

recorded is the “best lap” time, and
the best lap function is activated.

If another lap time is recorded, it is compared to the current best time. If the lap
time is shorter than the current best lap time, the best lap function is activated. If
the lap time is longer than the current best lap time, the best lap function is not
activated. If the lap time is the same as the current best lap time, the lap time
recorded first remains the best lap time. Therefore, where same lap times are
recorded, the best lap function is not activated.

(*) Best lap function

The best lap is the fastest lap.

When a best lap time occurs, the BEST sign in the top row flashes at 2Hz, and
the best time sound is output. While the best lap time remains displayed in the
middle row, the BEST sign in the top row continues flashing.
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(d) RUN 3 state Lap 2
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(e) RUN 3 stop state
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@® Compares the best lap time with the

current lap. Because the current lap
time is longer, the BEST sign is not lit.

@ Pressing Sq stops the RUN state.
@ Even if the time to when the count

stops is shorter than the best time, that
time is ignored because it is not a full
lap time.

(*) Even if the count is stopped with the BEST sign still flashing, the BEST sign
continues to flash. If the count is restarted, the BEST sign continues flashing
because the best lap time is displayed in the middle row.

(*) During best time sound output (during RUN state)

If the count is stopped by pressing Sq, the Sq switch-push sound takes
precedence. If the best time sound is ON, it stops immediately.

If the lap is recorded using Sy, the Sy switch-push sound takes precedence. If
the best time sound is ON, it stops immediately.

If the lap is recorded using S and that lap time is a best time, the Sy switch-
push sound takes precedence. If the best time sound is ON, it stops
immediately, then starts again after the Sy switch-push sound ends.

If the mode is switched using S3, the switch-push sound is not output.
However, the best time sound stops immediately and the device switches to

MEMORY RECALL mode.

Except for pressing Sq and Sq together, pressing more than one switch at the
same time invalidates both switches. Therefore, the best time sound continues.
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(2)

SPLIT mode display

(a) Reset state
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@ Executing a reset in SPLIT mode

produces the display shown at left.

@ Pressing Sq sets the device to RUN and

displays the RUN count in the lower
row. The upper row graphic display
comes on at the same time. (The lower
row RUN count display is zero
suppressed.)

Pressing S in RUN split 0 state displays
the time elapsed as split time in the
middle row, and displays the split
number at the right end of the upper
row.
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(d) RUN state Split 2
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(e) RUN stop state

= 0 (20 0T -

Coen 00 0000007 o

=0 D g
\"c“'.'UQ"’UQ".h:o =/

@ Split 2 functions the same as RUN split

1. Pressing Sy updates the time
displayed in the middle row with the
time elapsed from start, which becomes
the new split time, and displays the
split number at the right end of the
upper row.

@ Pressing Sq stops the RUN count.
@ Pressing Sy after stopping the RUN

count displays the reset state.

(*) The RUN time displayed in the lower

row in SPLIT mode is not reset when
split data is recorded. Once a digit is
displayed in this column the digit will
not be zero suppressed.
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7.4

MEMORY RECALL mode
MEMORY RECALL mode stores and displays the lap or split data recorded in CHRONO mode.

® Middle and lower row columns #1 and #8 display the hour ; columns #2 and #3, and #9
and #10 display the minutes ; columns #4 and #5, and #11 and #12 display the seconds
; columns #6 and #13 display tenths of seconds ; and columns #7 and #14 display
hundredths of seconds. Upper row columns #15 and #16 display the lap or split number.

® The upper row displays the lap or split numbers. The middle row displays the data of the
lap or split numbers. The lower row display varies according to which of split or lap data
is displayed. For lap time, the lower row shows the time elapsed from the start time to
the lap number, in accordance with the lap number at that time. For split time, the lower
row shows the total time elapsed irrespective of the split number.

® This mode does not support a graphic display.
® Up to 10 units of data in addition to time data can be stored and displayed.

® MEMORY RECALL mode cannot include both lap data and split data. Either lap or split
data is displayed immediately before switching out of CHRONO mode. MEMORY RECALL
mode can include one but not both.

® In CHRONO mode, performing lap/split switching by depressing S4 for two seconds clears
the MEMORY RECALL data. If lap is selected for CHRONO mode, the LAP sign is displayed
in MEMORY RECALL mode and lap data is displayed. If split is selected for CHRONO mode,
the SPLIT sign is displayed in MEMORY RECALL mode and split data is displayed.

® |f 10 or fewer units of data are recorded, all the data and stop times are displayed
continuously. If over 10 units of data are recorded, only the latest ten units of data are
stored and older data is deleted.

® The lap/split numbers start from 01 and continue to 99. After 99, the count returns to 00,
01, 02 up to 99 again, then repeats.

® After switching from MEMORY RECALL mode with lap or split data displayed to another
mode, then returning to MEMORY RECALL mode, MEMORY RECALL mode displays the lap
or split data from the lowest number, regardless of the number at the time the previous
mode was switched. (As long as you did not start in CHRONO mode or did not switch
between lap and split after leaving MEMORY RECALL mode.)

® MEMORY RECALL mode simultaneously displays the ON/OFF status of both ALM/CHM
(alarm and chime).

® Pressing multiple switches simultaneously invalidates the switches pressed.

® Pressing a second switch while still pressing the first invalidates both switches.
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n LAP mode
(a) Lap n
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@ After lap data is recorded in CHRONO
mode, switching to MEMORY RECALL
mode displays the data in the middle
row starting from the lowest lap

@ The lower row displays the total time
from the start to the applicable lap

@ Where a best lap is stored in memory,
the BEST sign is lit while the data of
that lap is displayed.

@ Pressing Sq displays the next lap data.
Pressing Sy displays the previous lap

@ For the applicable lap number, the
lower row displays the total time from
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(c) Lap stop
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@ The data at the point the count was

stopped is displayed in the middle row.
The lower row displays the total time
from start to stop.

The upper row shows “— - " as at left.

Whatever data is displayed in MEMORY
RECALL mode, while Sy is depressed,
the best lap time is displayed. (If
another switch is pressed while Sy is
depressed, the display returns to the
lap or stop data displayed before
switching to the best lap time display.

When Sg4 is released, the display returns
to the lap or stop data displayed
before switching to the best lap time
display.

In the best lap time display, the lap
number appears in the upper row. The
best lap time is displayed in the middle
row, as at left.

The best time is the fastest time
among all the lap times recorded.
Where a lap number n (100<n) is the
same as the best time number n
(100>n), the BEST sign is not lit even
though lap number n, which is not the
best time, is displayed.
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® When S3 is pressed with LAP mode only selected in CHRONO mode, the display is
as at left when MEMORY RECALL mode is entered. The best lap time is as in
Fig.2.

(*) When an ALL CLEAR is executed and reset MEMORY RECALL mode is executed
(when switching from split to lap in CHRONO mode), the display is as in Fig.1.
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® When recording lap n in LAP mode and pressing S3 with the count running to

switch into MEMORY RECALL mode, the data up to lap n is displayed.
(Lap 1<lap 2)

<Example >

Start Lap 1 Lap 2 Switching to MEMORY RECALL mode
|

I
f ®

|
|_ _____
(MEMORY RECALL mode display)
4 M e\ 4 At com \
T/~ > W >4
SO\ m o OB
Y, CEY] 0zt 130
S S2 S1 S2
®
® ®+®
N 7 - -
<Lap 1> display <Lap 2> display
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® |In CHRONO mode, if you start a lap n, record, then stop and restart, the count
starts from the stop time. The data following lap n+ 1 continues from the stop

time.

(The counting from the previous stop time continues until a reset.)

(*) Lap 1<lap 2.

<Example>
Start Lap 1 Stop Restart Lap 2 Stop
| | | | | |
[ [ I I I I
—® —
F—& —
—o —
—o —

(MEMORY RECALL mode display when start—lap 1-—stop.)

rlen) s En\ ==len) o» c;im\
[ i
LLZ> .o?. D(:. @,LLD Dgwﬂ U.QU
(2 | | [ I
S1 S2 S S2
®
® ®+®
NG NG J
<lLap 1> <Stop>

(MEMORY RECALL mode display when start—lap 1-—stop—restart—lap 2—stop.)

S2 S
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] >3
QB8
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\_ /
<lLap 1>

4 om0 au cim )
> 4 w >4
(% %t.n.w (2 ]
So> 1 So
®+© )
®+®+0© ®+®+0+0
AN /
<Lap 2> <Stop>
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(2)

Split mode display

(a) Split n
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@® When entering MEMORY mode after

recording split data in CHRONO mode,
data is displayed in the middle row
starting from the lowest split number.

@ The lower row displays the total time,

irrespective of the split number.

@ Each press of Sq displays the next split

data. Each press of Sy displays the
previous split data.

@ The lower row displays the final (at

STOP) total time.

@® As the middle row displays the data for

when the count was last stopped, this
is the same data as in the lower row.

The upper row shows “ - - " as at left.
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With only the split mode activated in CHRONO mode, pressing S3 to enter

MEMORY RECALL mode produces a display as below. Resetting MEMORY RECALL
mode (switching from lap to split) also produces a display as below.
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® When recording split n in SPLIT mode and pressing S3 with the count running to
switch into MEMORY RECALL mode, the data up to split n is displayed.

<Example>
Start Split 1 Split 2 Switch to MEMORY RECALL mode
| | | i
| | |
f ® i
f |
|_ _____
(Display in MEMORY RECALL mode)
4 at com ) 4 a com
W >4 T/~ =&
O\ED i 0
020 0S8 LR N
S1 S2 S S2
® ®+®
®+® ®+®

<Split 1> <display>

<Split 2> <display>
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® |In CHRONO mode, if you start a split n count, record, then stop and restart, the

count from the stop time. The data following split n + 1 continues from the stop
time. (The data continues until a reset.)

<Example >

Start Split 1 Stop Restart Split 2 Stop
| | | | | |
I [ [ [ [ |
—® —
F—o —

—o —
—o —

(MEMORY RECALL mode display when start—split 1-—>stop.)

4 aw o aun cim )
W >4 w > 8
Q&8 88
[ 020 S (7 020 03
S1 S2 S S2

® ®+®
®+® ®+®
<Split 1> <Stop>

(MEMORY RECALL mode display when start—split 1-—>stop—restart—split 2—stop.)
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e 1= e 1= T\ B

(7 Y] 020 bV 020 0y

$q Sy $ Sy S Sy

® ®+®+O B+B®+O+0O
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N\ / /U J/

<Split 1> <Split 2> <Stop>
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7.5

ALARM mode

ALARM mode is used to set and display the alarm and time signal.

In this mode, the graphic display and upper row columns #15 and #16 go OFF.
In MEMORY RECALL mode, press S3 to switch to ALARM mode.

The alarm and time signal ON/OFF states are displayed by the upper right sign. (Lit : ON,
unlit : OFF)

In ALARM mode, each press of Sq turns the alarm ON, time signal OFF—alarm OFF, time
signal ON—alarm/time signal ON—alarm/time signal OFF—alarm ON, time signal OFF...

In ALARM mode, depressing Sq for two seconds sounds a test alarm. While Sq is
depressed, the alarm continues sounding. (When the alarm is sounding, pressing another
switch turns the alarm sound OFF. If the test alarm is sounding when the preset alarm or
time signal are due to come ON, the test alarm tone takes precedence and the set alarm
or time signal chime do not sound.)

If the settings for the alarm and time signal are for the same time, the alarm takes
precedence.

The ALARM mode does not allow 12-hour/24-hour clock switching. (Such switching is
supported only in TIME mode.) The 12-hour and 24-hour clocks conform to TIME mode.

Press Sy to switch between the alarm and time signal displays.

After ALL CLEAR, the alarm display shows “AM12 : 00" if the 12-hour clock is selected, and
"0:00" if the 24-hour clock is selected. After the ALL CLEAR, the time signal display shows
”00".

Pressing multiple switches simultaneously invalidates the switches pressed.

Pressing a second switch while still pressing the first invalidates both switches.
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Alarm/time signal <Display configuration>

(a) Alarm display
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(b) Time signal display
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@® The middle row displays “AL". The
bottom row displays the set time-of-
day.

@ Press Sy to switch between the alarm
and time signal.

@® The middle row displays “CH". The
bottom row displays the set minutes of
the hour.
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7.6

7.7

ALARM SETTING mode

Press S4 while the alarm or time signal is displayed to switch to ALARM SETTING mode for
the alarm or time signal.

If a switch is not pressed for one minute while in ALARM SETTING mode, the device
automatically switches to ALARM mode.

When switching to ALARM SETTING mode from ALARM mode, even if the alarm/time
signal are set, the ALM or CHM sign goes OFF and the alarm and chime (time signal)
sounds are disabled.

In ALARM SETTING mode, press S4 to switch to ALARM MODE.

When switching to ALARM MODE from ALARM SETTING mode,
the alarm is set and the ALM sign is lit. The CHM sign returns to the status prevailing
before switching to ALARM SETTING mode.
When switching to ALARM MODE from ALARM SETTING mode for the time signal, the
time signal is set and the CHM sign is lit. The ALM sign returns to the status prevailing
before switching to ALARM SETTING mode.

The method of correcting the alarm hour and minutes, and the method of correcting the
time signal minutes is the same as for correcting the hour and minutes in TIME SETTING
mode. Press S3 to switch between the alarm hours and minutes to be set.

Pressing multiple switches simultaneously invalidates the switches pressed.

Pressing a second switch while still pressing the first invalidates both switches.

Alarm functions

With the ALM sign lit, when the current time matches the set alarm time, the alarm
sounds for 20 seconds.

In ALARM SETTING mode, even if the set alarm time matches the current time, the alarm
will not sound.

To stop the alarm sound in any mode except ALARM SETTING mode, press any one of
switches S1~S4.

If the alarm sound comes on while you are depressing a switch in any mode except
SETTING mode, release the switch then press it again to stop the alarm sounding.

While switching from TIME mode to TIME SETTING mode by depressing S for two seconds
(in TIME mode), the alarm will sound if the set alarm time matches the current time.
However, keep Sg depressed. As soon as the mode is switched, the alarm sound and the
ALM sign go off.
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7.8 ALL CLEAR

After an ALL CLEAR, TIME mode is selected. The count starts from January 1 (Sunday) AM12
hours, 0 minutes, 0 seconds. After an ALL CLEAR, the display is as below.
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070070 00 085 o
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7.9 All segments lit
Immediately after an ALL CLEAR, press S4 (until the display comes ON) to light all segments
(the display is as below). Then, to switch from all segments being lit to TIME mode, push any
one of S1~S4.
(*) After an ALL CLEAR, TIME mode starts counting. Therefore, when you return to TIME
mode, the time count has advanced.

Timing flow chart
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7.10 Alarm waveform

<Alarm sound >

0.0625 (s)
0.0625 (s) 0.0625 (s) 0.0625 (s)
AkHz
l0.0625 (s) __I 0.0625 (s) 0.0625 (s) 0.5 (s)
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I 1 (s)x20 {

< Chime sound (Time signal)>
0.0625 (s) 0.0625 (s)
4kHz
0.0625 (s)
0.0625 (s)
< Switch-push sound>
0.0625 (s)

<Best lap time sound >

l 0.5 (s) |

” 4kHz
[ |
| J
r 1(s) |
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MAXIMUM RATINGS
(Unless otherwise stated, Vgg =0V, Vpp1=1.5V, Vpp2=3.0V, Vpp3 =4.5V, Ta=25°C)

PARAMETER SYMBOL RATING UNIT
Power Supply Voltage (1) Vss - VDD1 -0.2~3.0 \
Power Supply Voltage (2) Vss - VDpD2 -0.2~5.0 \
Power Supply Voltage (3) Vss - VpD3 -0.2~6.5 \
VpD1 System Input Voltage VIN1 Vgg—0.2~Vpp1 +0.2 \
Vpp2 System Input Voltage VIN2 Vgg—0.2~Vpp2 +0.2 \Y
Vpp3 System Input Voltage VIN3 Vgg—0.2~Vpp3 +0.2 \Y
Vpp1 System Output Withstanding Voltage VouT1 Vgg—0.2~Vpp1+0.2 Vv
Vpp2 System Output Withstanding Voltage VouT2 Vgg—0.2~Vpp2 +0.2 Vv
Vpp3 System Output Withstanding Voltage VouTs Vgs-0.2~Vpp3+0.2 \
Operating Temperature Topr -10~60 °C
Storage Temperature Tstg -40~125 °C

RECOMMENDED OPERATING CONDITIONS
(Unless otherwise stated, Vgg =0V, Vpp1=1.5V, Vpp2=3.0V, Vpp3 =4.5V, Ta=25°C)

TEST | APPLI-
PARAMETER SYMBOL | CIR- |CABLE TEST CONDITIONS MIN. [ TYP. | MAX. | UNIT

CUIT| PIN

Vpp1 System

Operating Voltage Vpp1l — | VDD1 | No load 1.20 1.50| 1.80 v

Range

\

DD2 S..ystem No load
Operating Voltage Vpp2| 6 |VDD2 2.40 3.00{ 3.60 Y
(Note 1)

Range

Vpp3 System

Operating Voltage |Vpp3| — | Vpp3 [No load 3.60 4.50| 5.40 Y

Range

Low-Speed Clock X

Crystal Oscillator xT 1 X" Vpp =3.0V — [32.768) — | kHz

Frequency 0

High-Speed Clock CR RIN. _

Oscillator Frequency fer ! ROUT VDD =3.0V T 400 — | kHz
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ELECTRICAL CHARACTERISTICS

DC CHARACTERISTICS

(Unless otherwise stated, Vgg =0V, Vpp1=1.5V, Vpp2 =3.0V, Vpp3 =4.5V, Ta=25°C)

TEST| APPLI-
PARAMETER SYMBOL | CIR- |CABLE TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
CUIT| PIN
Vpp1 System Leak
Ipp1l 4 |V — — — A A
Current DD1 DD1 0 H
Vpp2 System Leak
| L 4 |V — — — 1 A
Current DD2 DD2 0 H
Vpp3 System Leak
| L 4 |V — — — 0.1 A
Current DD3 DD3 K
VDpD1 System Step- _
Down Voltage VDCO1 5 |Vpp1 |RL=3M{ 14| — — v
VpDp3 System Step-Up _
Voltage Vuco3s 5 |Vpp3 |RL=3M{ 43 — — \)
Oscillation Start X,
Voltage VsTA 3 X0 (Note 6) 2.6 | — — v
Oscillation Hold X,
Voltage VHoLD 3 Xo o 24 | — _ v
CR Oscillator Voltage RIN: _ .
Dependency VCR 3 ROUT Vpp2 =2.4~3.6V 30 — 30 %
Low Oscillation X|
Frequency VTH Aele 3 ! — — 8 | ppm
X N
Dependency 0 (Note 9)
Low Oscillation
X \Y =2.4~3.6V
Frequency Vpp2 AeVDD2 3 I DD2 3.6 — — 4 | ppm
Xo (Note 8)
Dependency
L illati
ow Oscillation X, CG =5~20pF
Frequency Cg AeCq 3 X (Note 7) 30 — — ppm
Dependency 0
Oscillator Feedback X,
Resistance (1) RFB1 | Xo _ o 25 | — | MO
Oscillator Feedback X, .
Resistance (2) REB2 ~ Ixo Backup time — 25 — MQ)
Oscillator Output X,
Resistance Routx | — Xo - B k@
Built-In CD Capacitance | Cp — ilo — — 8 — pF
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DC CHARACTERISTICS (Current dissipation)
CPU block (Vpp-Vss system)

TEST | APPLI-
PARAMETER SYMBOL | CIR- |CABLE TEST CONDITIONS MIN. [ TYP. | MAX. | UNIT
CUIT| PIN
High-Speed Operation
IDD Vpp =3.0V
Mode Current 1 — — 100 | 200 | 1A
Dissipation (OPH) fcr=400kHz (Note 2)
Low-Speed Operation | Vpp =3.0V
Mode Current (ICD)BL) 1 | — |fxT=32.768kHz — 16| 20 | xA
Dissipation (Note 3)
S'I"O.P Mlode Current DD 1 __ |Vbp=3.0v . 0.9 20 JA
Dissipation (STOP) fxT =32.768kHz(Note 4)
OFF Mode Current IDD Vpp =5.0V
Dissipation (OFF) L (Note5)| — | 001 | 10| #A

(*) The entire device current dissipation is :
current dissipation)

(CPU current dissipation + built-in LCD driver
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DC CHARACTERISTICS (Pin capacities)
(Unless otherwise stated, Vgg =0V, Vpp1=1.5V, Vpp2=3.0V, Vpp3 =4.5V, Ta=25°C)

TEST
PARAMETER SYMBOL | cr- | APPLCABLE |TEST cONDITIONS| MIN. | TYP. | MAX. | UNIT
CUIT
. Vpp2 =2.5V
Output Current High lOH1 2 |OUT, Io Vo1 =2.0V — — 250 | A
Vpp2 =2.5V
Output Current Low loL1 2 [OuT, 10 VoLq=0.5V 10 90| rA
. Vpp2 =2.5V
Output Current High loH2 2 [BZ VoH2 = 2.0V 250 | wA
Vpp2 =2.5V
Output Current Low loL2 2 |BzZ VoLz =0.5V 250 — — HA
. Vss-Vpp3 system
Output Current High lOH3 2 |SEG, COM VoOH3 = 4.0V 80| A
Vgs-Vpp3 system
Output Current Low loL3 2 |[SEG, COM Vo3 =0.5V 80 HA
. Vss-Vpp1 system
Output Current High lOH4 2 |SEG, COM VoH4 = 1.0V — — 80 xA
Vss-VpDp1 system
Output Current Low loLa 2 |SEG, COM Vo4 =2.0V 80| — — LA
. Vss-Vpp2 system
Output Current High lOH5 2 |SEG, COM VOHS = 2.5V 80| A
Vgs-Vpp2 system
Output Current Low loLs 2 [SEG, COM VoLs = 3.5V 80| — — LA
Input Current High lIH1 2 |AC ViH1=3.0V -05| — 05| pA
Input Current Low L1 2 |AC ViL1 =0V -850 — — | wA
Input Current High IH2 2 TEST1, TEST? ViH2 =3.0V — — 85| A
IN7, INy
Input Current Low L2 2 TS?T?&I;ESTZ VL2 =0V -05( — 05| pA
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(Note 1)

(Note 2)
(Note 3)

(Note 4)

(Note 5)
(Note 6)

(Note 7)

(Note 8)

(Note 9)

The voltage range, the oscillation, and the voltage step-up are maintained and
internal circuits operate without fault.

Current consumed in high-speed operating mode after an ALL CLEAR.

Current consumed in low-speed operating mode, set by the FxT command after an
ALL CLEAR.

Current consumed in CPU stop mode, set by the STOP command after an ALL
CLEAR.

Current consumed in OFF mode, set by the OFF command after an ALL CLEAR.
The Vggy voltage when the period between applying step voltage to Vg and the
output of a normal waveform to ¢1 is ten seconds or less.

AeCg is determined by the following formula. Note that Tg=1000m:s.

T (Cg=20pF)-T (Cg=5pF)
To

AeCg = x10%  [ppm]

AeVgg1 is determined by the following formula.

T (Vgg1=3.6V) - T (Vsgq =2.4V)

AgV = 6
$S1 To x10° [ppm]
Where the average value of the periodic deviation of all samples is t, and the
ctandard Aaviatian ic ~ — A/? (+i _ Y2 /(e _ 1)
JLATIUdiug UTvIduUIl 150 0= Vo (u [ A i
Aelc=£30
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TEST CIRCUITS

1. Current dissipation, oscillation frequency test

X'tal &2

15pF T

80k{)
S S
Xo RIN Rout FAl1
U<r
X| FAI
FAI3
Uln
Vss Vbp2  Vpb1  VDD3  VDDC  Falg
O O O O O
L EA; I T«— TN Tm C1~C5=O.1,uF
l X'tal Rg<30k()

L LT

2. Input/output current test

X'tal B3 ;

15pF T

80k{)

Xo

X

<
S]
9

RIN Rout

Test pin C)‘_

<
9
9
N
<
o
v
w

t+—+—0

t+—+—0
+— 0

= VIH. VIL
VoH. VoL
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3. VsTA, VHOLD test

C1~C5=0.1uF
X'tal Rg=30k{2

S NS
Xo RIN Rout FAlq
X'tal B2
p X| FAI2
FAI3
Vss Vbp2  VDD1  VDD1  VDDC  Fal
e e\ e e\ e\
Cc L
TJ TUN .|-um
4. Vpp1. VDD2: VDD3 system leak current tests
80k{)
\ \ %
Rin Rout
—Ox
Vss VDD1 VbD2 VbD3
e e\ e\ e
€9
® ® o

—1

b—1
L

During testing, hold the PG output at GND level.
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5. Vpco. Vyco test

X'tal B3

15pFT

80k)
\ \
X0 RIN Rout FAlq
<
(%)
X FAly
FAl3
[Te)
(9}
Vss Vbbc  Vpbp2  VDD1 VDD3  Fal,
e\ e\ I e\ I
./ ./
T " I Sl VDCO1 o Vucos
(@] s T 2 T
RL < RL <
T l C1~C5=0.1uF
. ¢ X'tal Rg< 30k}
R| =5MQ

6. Vpp1 system, Vpp2 system, Vpp3 system operating voltage range

X'tal B2

15pF T

80k{)

tests

The voltmeter input
impedance must be at least
100M£2.

Xo

X

RIN Rout

VDD1 VbD2 VpD3
ra\ I\ I\

><
o
»n

Function checker
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APPLICATION CIRCUIT EXAMPLE

890

0.1 4F

(L[]

0.1 4F

|

I —
LCD
.1 —
o=
- X'tal
32.768kHz
X Xo SEG1~SEG20 COM1~COMg
RN il
IN2g | o—
Rout S5
IN Far
FAl4 22
S3
1
FAl2 JTMP0350-0011S IN13 5 o
FAl3 illl_
INjgf—° o——¢

FAl4

<

BZ

0.1 4F
—|I—8
Ia)

0.1 4F
+——8
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