TOSHIBA JT9692A-AS

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

JT9692A-AS

CMOS DIGITAL LSI FOR ANALOG DIGITAL WATCH

This product is a single-chip CMOS LS| to directly drive a six-digit LCD. As well as basic watch time
display functions, the LSI provides alarm, calendar, and stopwatch functions.

APPLICATIONS
® Watches

FEATURES

® LCD display output and analog drive pulse output

® Analog drive pulse width : 3.4ms, 3.9ms, 4.4ms, 4.9ms selectable
® Stopwatch with lap function

® Buzzer signal output alarm function

® Switch for 12/24-hour clock switching

® On-the-hour chime function that outputs buzzer sound

® 1/3-duty direct LCD drive

® Four-year automatic calendar

® Stopwatch accurate to the 100th of a second.

® Alarm time settable in one-minute units (buzzer output : 2kHz)
® Low current consumption (|lsyp|=0.5.A Typ.)

® 1.55V single power supply

® Built-in voltage doubler circuit (uses external capacitor)

® All-lit function at reset (Sp xS3xSy)

® Alarm output time of 20s

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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BLOCK DIAGRAM
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PIN DESCRIPTION (44PINS)
PIN NAME SYMBOL No. OF PINS
Power Supply Pins VDD Vss1. Vss2 3
Oscillator Pins X, Xo 2
Input Pins S1~4, AC, AW, AW> 7
Output Pins DRV4, DRVjy, BUZZ, LAMP 4
Display Pins COM1~3, SEG (19) 22
Test Pins T1~4 4
Voltage Doubler Pins FAlq, FAIly 2
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DESCRIPTION OF FUNCTIONS

X| : CG is trimmer capacitor, crystal fg =32768Hz
Xo : (Built-in CD)
VpD : :
Vss1 . Power supply voltage (Uses 1.57V silver battery)
FAl4 :
FAIl : Voltage doubler circuit pin C1=Cy=0.14F
Vss2 :
FAIlq is the amplitude waveform between Vpp~Vss1,
FAly is the amplitude waveform between Vgg1~Vsgo
Clock signal for voltage doubling is 512Hz (50% duty)
S1~4 : Switches
T1~4 : Test pins
AC : All clear pin
BUZZ : Buzzer drive pin _
LAMP . Lamp drive pin Connected to NPN transistor base
DRV1, 2 : Motor drive (Step motor drive output) pin
COM1, 2, 3 : Common output pins for multiplex LCD
SEG : Segment output pins for multiplex LCD
AWq, 2 : Step motor drive output pulse width selection pins
PAD LAYOUT
=" >
v?‘ |—<r g g l—m l—N
Vsst |(OI O O O O oo af|m
AWy O O S3
awq [|O O} suzz
vpp || O | Lame
xo || JT9692A-AS O1] ran
x ||o (TOP VIEW) Ol | e
ac||lOd OI{| vss2
s1 |10 1| sa
comy |1 ]| comy
coms (| || seG19
seGq || || seG1s
seGy |(O O] seGy7
seg3 /|0 O OOOOOOOOO0O O [Ofsese
g §dedfddsagdyg o
1Chip size 1 2.63%x2.42 (mm)

Chip thickness : 440 £40 (um)
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PAD LOCATION TABLE

PIN NAME X POINT Y POINT PIN NAME X POINT Y POINT
SEG) ~ 1179 -792 FAlq 1179 331
SEG1 ~ 1179 - 632 FAl 1179 171
COM3 ~ 1179 —472 Vsso 1179 11
COM> - 1179 -312 S4 1179 - 156
S ~ 1179 — 151 COM 1179 -316
AC ~ 1179 9 SEG1g 1179 —476
X - 1179 169 SEG1g 1179 - 636
X0 - 1179 329 SEG17 1179 -796
VpD ~1179 489 SEG1g 1179 - 1044
AW ~ 1179 650 SEG15 950 - 1044
AW, - 1179 810 SEG14 721 - 1044
Vs - 1179 1044 SEG3 561 - 1044
S) —841 1044 SEG1> 401 - 1044
Ty -570 1044 SEG11 240 - 1044
DRV, -282 1044 SEG1g 80 - 1044
DRV 33 1044 SEGg - 80 - 1044
T3 284 1044 SEGg — 240 - 1044
Ty 495 1044 SEG7 - 401 - 1044
T4 1179 1044 SEGg - 561 - 1044
S3 1179 812 SEGs -721 - 1044
BUZZ 1179 651 SEGy - 950 - 1044
LAMP 1179 491 SEG3 - 1179 - 1044

FUNCTION SPECIFICATIONS

1. Analog block functions

1.1 Step motor drive output

(M

As Fig.3 shows, the step motor drive signals DRVq1 and DRV; are output in one-second
cycles alternately.

le 2s |

I'p e
3.9ms
| s |
I 1 p
DRV; I__LI 3.9ms

Fig.3 Step motor drive output

The pulse width Pq can be set by the bonding option. Settings of 3.9ms, 4.9ms, 4.4ms,
and 3.4ms are available. Four types of pulse width Pq can be selected by combining the
two pads (AWq and AW3). The following table shows the pulse widths and the pad
combinations.
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TOSHIBA JT9692A-AS
STEP MOTOR DRIVE OUTPUT PULSE WIDTH
AW 1 1 0 0
AW, 1 0 1 0
p 4.9ms 4.4ms 3.9ms 3.4ms
1 (10%1/2048Hz) | (9*1/2048Hz) | (8*1/2048Hz) | (7*%1/2048Hz)

1=Vpp
0=Vsg1

(2) The step motor drive output takes precedence over other drive outputs (except for the
LCD drive output signal).

When the step motor drive output and the buzzer drive output overlap, the step
motor drive output takes precedence and the buzzer drive output is delayed about
62.5ms. Fig.4 shows the timing.

When the operating confirmation sound output timing and the step motor drive
output timing overlap, the step motor drive output takes precedence. The operating

confirmation sound is output after a 1/32-second delay.

32Hz I | I | | | I | I | I | I | I | I | I | I | I | I |

Step motor
drive output

o

N

)

Alarm sound

16Hz

16Hz 16Hz

Time signal sound

16Hz

[ 1

Operating
confirmation
sound

[ 1

| T

32Hz

Fig.4 Step motor drive output and buzzer drive output timing
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® \When the step motor drive output and the lamp ON output overlap, about 3.9ms
before the step motor drive output, the lamp goes OFF for around 9.8ms and the
step motor drive output functions, as shown in Fig.5.

ZC I I S D A I

Step motor I I
drive output
P1
3.9ms
Lamp ON output | I

9.8ms

Fig.5 Step motor drive output and lamp ON output timing

1.2 Switch Sq functions

(1) Switch Sq only stops the step motor drive output. Sq does not reset the time. Fig.6
shows the timing. The digital block is operates normally.

S

P1 P ‘
DRV [ ik [ I
P1 | P1 |
;Y_J

Step motor drive pulse is not output.

Fig.6 Switch Sq and step motor drive output timing

(2) During step motor drive, the output halt function based on Sq is disabled.

(3) If before Sq was turned off, the step motor drive pulse was DRV, after Sq is released,

the step motor drive pulse is DRV).
If, on the other hand, before Sq was turned off, the step motor drive pulse was DRV,

after Sq is released, the step motor drive pulse is DRVj.
(4) The step motor drive output is linked to the digital seconds count, except when Sq is
ON.
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1.3 Switch operation diagram
S2+S4 : Turns the time signal ON/
and monitors the alarm. -
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(Note 1) The =,z setting columns and the marks flash at 2Hz with 50% duty. (The setting

columns come ON during the 8Hz fast-wind used for setting.)

(Note 2) Pressing Sgq for 2~3 seconds or longer in NORMAL mode switches the device to
SETTING mode. (In ALARM mode, a momentarily pressing Sg4 sets to SETTING mode.)

(Note 3) In all setting modes except for the SECONDS RESETTING and 12/24-HOUR
SWITCHING modes, depressing Sy for 2~3 seconds starts the fast winding at 8Hz.
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2. Digital block functions

2.1 Display example
(1) Names of digits and segments
(R G G S A
ALON ,—JL K_Jl MASH?:W AM PM
'I’J < < G
2 (=000 2 070 <
<> <> co <:>
@190 1g U“ 2eD 29 UZC o 3eD U3 4eD a9 (], st USb sfueg Usb
SIGON 1d 2d 3d seD D\U:hcz GQM
5d 6d 6
DATE AtM EAP STW
DATE ALM LAP STW
Fig.7
(2) Digit display
DIGIT 0 1 2 3 4 5 6 7 8 9
Display example D I E' 3 I—I IEI El _I Ia 9
a | O O O O O O O O
b | O O O O O O O O
Lit c | O O O O O O O O O
D1~Dg | d O O O O O O O
segments . 5 5 5 5
f | O O O O O O
g O | O O | O | O O | O
Fig.8
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(3) Text for days of the week, ALARM mode, and time control displays
ALARM
STATE SUN. |MON. | TUES. | WED. |THURS.| FRI. | SAT. MODE H
: L LT T TI |
Display example EII_I | 1w I_I_IE THFR EIFI AL | H
a | O O O O O O O
b O O O O
c | O O O O O O
d | O O O
Ds [ e O O O O | O
f1 O | O O O | O O O
g | O O | O O O
it h1 O | O] O O
h2 O | O |0 O
segments " ® ® e
b | O | O | O O O
c| O | O | O O O
5 d| O | O] OO O
6 e | O O O O O O O O
f1 0| O | OO O O | O O
g O O O | O
i O
Fig.9

(4) Display flashing

® The display flashing is at 50% duty, alternating between coming ON and going OFF.
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2.2 Switch functions in each mode
MODE DATE MODE TIME MODE ALARM MODE STOPWATCH
SWITCH MODE
NORMAL
mode . . . .
S1 SETTING Motor drive halted Motor drive halted Motor drive halted Motor driver halted
mode
NORMAL
Lamp ON Lamp ON ALARM ON/OFF
mode
S2 SETTING One press increments [One press increments |One press increments |® RUN/STOP
q (8Hz fast-wind for (8Hz fast-wind for (8Hz fast-wind for
mode setting) setting)*** setting)
NORMAL . Switch to ALARM Switch to STOPWATCH
Switch to TIME mode .
s mode mode mode ® Switch to DATE
3 SETTING mode
mode SETTING mode release [SETTING mode release |SETTING mode release
After 2~3 [ NORMAL To DAY SETTING d To SECONDS
seconds mode ° mode RESETTING mode
NORMAL \ .
S4 mode Alarm time setting
: : , LAP/RESET
SETTING |Setting column Setting column Setting column
mode selection selection selection
S-S NORMAL |® Time signal ON/QFF [® Time signal ON/OFF **RUN/STOP
24 mode ® Sound demo ® Sound demo LAP/RESET
NORMAL
mode . . . )
$2:53:S4 SETTING AC/all lit AC/all lit AC/all lit AC/all lit
mode
Fig.10
** To set Sy and Sg simultaneously ON in STOPWATCH mode, turn them ON in the
correct sequence.
***  When setting the time in TIME mode, S> :
Sets the seconds ........... Resets the seconds (If the seconds display is 0-29,
the seconds are simply set to “00”. If the seconds
display is 30-59, the seconds are simply set to “00"
and one minute is incremented.)
Switching between 12-hour
and 24-hour clocks ......... Switching between a 12-hour clock and a 24-hour
clock is supported
kkk*k

In all modes, when the alarm starts sounding, So~Sg function exclusively to turn the

alarm OFF. However, in STOPWATCH mode, Sy and S4 also have stopwatch functions.
*¥**¥** |n DATE mode or TIME mode, immediately So and Sz both come ON, the time signal
turns ON/OFF. The sound demo starts up immediately to one second later.
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2.3 Current time function

(1) TIME (hour, minute, seconds) DISPLAY mode
® With the 12-hour clock, morning or afternoon is indicated by the AM/PM sign.
® With the 24-hour clock, AM and PM both remain OFF.
® For the operation of the time signal set sign (SIG ON), see 2.8 Time Signal Function.
® For the operation of the alarm set sign (ALON), see 2.4 Alarm Function.
® The other signs (DATE, ALM, STW, LAP, DASH) are OFF.

(2) CALENDAR (month, day of the month, day of the week) DISPLAY mode

® For long months, the day of the month is displayed in the range 1~31 ; for short
months (except for February), the day of the month is in the range 1~30. For
February, the day of the month is in the range 1~28. (See 2.9 Auto-calendar
function.)

® The date mode sign (DATE) flashes at 2Hz.
2.4 Alarm function
(1 Alarm report function

® The alarm is set in units of one minute (set by switch in ALARM SETTING mode).
Any time in the 24-hour range can be set.

® Switching between alarm set and set release is supported. Pressing Sy in ALARM
NORMAL mode releases the set if the alarm is set, and sets the alarm is the alarm is
not set.

® When the set time and the current time match and the alarm is set (ON), a buzzer
drive signal for the alarm sound is output. Note that the alarm does not sound
while in TIME mode.

® While the buzzer drive signal is output, pressing any one of Sy, S3, or S4 stops the
output.

® Even if Sy, S3, or Sy are not pressed, 20 seconds after a match between the alarm
set time and the current time, the buzzer drive signal is automatically stopped.

® When output has been stopped by pressing a switch or by the elapse of 20 seconds,
the signal is not output until the next match between the set time and the current
time. Note that this excludes the SOUND DEMO function described in 2.7.

® When a switch is used to stop the buzzer drive signal as described above, the
original function of the switch is disabled. However, in STOPWATCH mode, S> and
S4 also have stopwatch functions.
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(2) ALARM SET TIME DISPLAY mode

® The alarm set time display is linked to the TIME mode. When TIME mode is a 12-
hour clock mode, the alarm set time is 12-hour clock time ; when TIME mode is a
24-hour clock mode, the alarm set time is 24-hour clock time.

® The alarm set time display is the same as the TIME mode display, including the AM
and PM signs. However, there is no seconds display and Ri_ is displayed in columns
D5 and Dg.

® The alarm set sign (ALON) indicates whether the alarm is set or released. When the
alarm is set (ON), the sign is lit ; when the set is released (OFF), the sign is not lit.

® The alarm set sign (ALON) functions as above in all modes except for time setting,
date setting, and when all the columns are lit.

® The ALARM mode sign flashes at 2Hz.
2.5 Stopwatch function
(1)  Time clocking function
® Time is clocked in units of 1/100-second.

® The maximum clock-able time is 59 minutes, 59 seconds, and 99 hundredths of a
second. When the count reaches 60 minutes, the display returns to 00 : 00 : 00 and
continues the count.

® Stopwatch time clocking operates independently of TIME mode time counting.
(2)  Five stopwatch states

Sy and Sy are used to select the following five states.

® Reset state

Stops time clocking and displays 00 minutes, 00 seconds, 00.
The minutes and seconds sign (DASH) comes ON, and the lap sign (LAP) goes OFF.
Pressing Sy starts the clocking.

® Run state

Time clocking continues and the clocked time is displayed while it is being recorded.
Continues to record from the clocked time reached when this state was selected.
The minutes and seconds sign (DASH) comes ON and the lap sign goes OFF.

Pressing Sy stops time clocking.

Pressing S4 switches to LAP or RUN state.

® STOP state

Time clocking stops and the time reached when the clocking stopped is displayed.
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(3)

® LAP/RUN state

Time clocking continues.

The minutes and seconds sign (DASH) flashes at 2Hz.
The lap sign (LAP) is lit.

Pressing Sy switches to LAP/STOP state.

Pressing S4 releases LAP state.

® LAP/STOP state

Time clocking stops in LAP or STOP state.

The minutes and seconds sign (DASH) and the lap sign (LAP) are lit.
Pressing Sy switches to LAP/RUN state.

Pressing S4 switches to STOP state.

(Note) If the alarm sounds while the stopwatch is functioning, Sy and Sz can be used
to stop the alarm sound. At this time they can simultaneously perform
stopwatch functions.

STOPWATCH DISPLAY mode (ST)
® The STOPWATCH mode sign (STW) flashes at 2Hz.

® Pressing Sy or S4 outputs a buzzer drive signal for the operating confirmation
sound.

® When the output timing of this buzzer drive signal for the operating confirmation
sound overlaps with the step motor drive signal output, the latter takes priority and
delays the buzzer drive signal by 1/32 second.

® Pressing S3 in any stopwatch display mode switches to DATE mode.

® Whichever mode is entered (apart from the initial setting), the clocking or stop
status of the stopwatch is saved. When you again return to the stopwatch display
mode, the stopwatch returns to the saved clocking or stop status.

® When entering DATE mode from the LAP state, the LAP state is released. When
returning again to STOPWATCH DISPLAY mode, the RUN or STOP state is selected.
(If the state was LAP/RUN, the RUN state is selected. If the state was LAP/STOP,
the stop state is selected.)

® The minutes and seconds sign (DASH) is lit when in the RESET, RUN, STOP, LAP, or
LAP/STOP states. In LAP/RUN state, the minutes and seconds sign flashes at 2Hz.
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2.6 SETTING state
m Basic setting function

® In TIME DISPLAY or CALENDAR DISPLAY mode, depressing S4 for 2~3 seconds or
longer accesses the corresponding SETTING modes. (In ALARM mode, Sy is pressed
momentarily.)

® In ALARM SET TIME DISPLAY mode, press S4 to enter SETTING mode.

® In SETTING mode, Sg selects the setting column. At each press, S increments the
column selected for setting by one. (Depressing Sy for 2~3 seconds or longer fast-
winds at 8Hz.)
Note that this does not include switching between the 12- and 24-hour clock, or
resetting the seconds. (If the seconds display is 0-29, the seconds are simply set to
”00". If 30-59, the seconds are simply set to “00” and one minute is incremented.)

® The column selected for setting (except for the seconds column) cannot normally
accept a carry from a lower column.

® If a carry results from the setting, it cannot be output to a higher column.
However, a carry from the seconds column can increment the minutes column by
one minute if the seconds were 30-59.

(2) TIME (hours, minutes, seconds) SETTING mode

The selected columns flash at 2Hz.

The alarm set sign (ALON) and the time signal set sign (SIG ON) go OFF.

The colon (COL) comes ON.

If a match with the alarm time occurs during the setting, the alarm signal is not
output.

® SECONDS RESETTING state

The seconds columns flash at 2Hz.

If Sy is pressed when the seconds columns display 00-29, the columns change to
"00".

At that time, no carry is output to the minutes columns.

If the seconds columns read 30-59, pressing Sy changes the columns to “00”. At the
same time, a carry is output to the minutes columns.

Pressing S4 switches to minute setting state.

® MINUTES SETTING state

The minutes columns flash at 2Hz.
Pressing Sy increments the minutes by one.
Pressing S4 switches to hours setting state.

® HOURS SETTING state

Zero suppression is applied to the hours columns and the AM or PM signs (if the 12-
hour clock is selected) flash at 2Hz.

Pressing Sy increments the hours by one.

Pressing S4 switches to 12-hour/24-hour clock setting state.
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(3)

4

® Setting the 12-/24-hour clock

In column #1 or #2, “12" or “ 24" flash at 2Hz.
“=" is displayed in the fifth column. (See the display example item.)
Pressing Sy switches the 12/24-hour clock.

Pressing S switches to STANDARD TIME (non-setting) mode.
DATE (month, day of month, day of week) SETTING mode

The column selected for setting flashes at 2Hz.

The alarm set sign (ALON), the time signal set sign (SIG ON), and the colon (COL) are
OFF.

The other displays are the same as for DATE NORMAL mode.

® Setting the day of the month

The day of the month columns (zero suppressed) flash at 2Hz.
Pressing Sy increments the day of the month by one.

The day of the month can be set in the range 1~31.

(See 2.9 Auto-calendar function.)

Pressing S4 switches to the month setting state.

® MONTH SETTING state

The month columns (zero suppressed) flash at 2Hz.
Pressing Sy increments the month by one.
Pressing S4 switches to the day of the week setting state.

® DAY OF THE WEEK SETTING state

The day of the week column flashes at 2Hz.
Pressing Sy increments the day of the week by one.
Pressing S4 switches to DATE NORMAL mode.

ALARM TIME SETTING mode

The column selected for setting flashes at 2Hz.

The alarm set sign (ALON) is lit when set (ON).

The time signal set sign (SIG ON) is OFF.

The colon (COL) is lit.

The other displays are the same as for ALARM NORMAL mode.

While setting the alarm time, if a match occurs with the TIME mode current time, the
seconds are in the range 00-20, and the alarm is ON, the alarm signal is output.
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® ALARM HOUR SETTING state

The hours columns (zero suppressed) and the AM or PM signs (if the 12-hour clock is
selected) flash at 2Hz.

Pressing Sy increments the hour for the alarm setting by one.

Pressing S4 switches to alarm minute setting state.

® ALARM MINUTE SETTING state

The minutes columns flash at 2Hz.
Pressing Sy increments the time for the alarm setting by one minute.
Pressing Sg4 switches to ALARM NORMAL mode.

(5) Release from setting modes

Pressing S3 in any state in any setting mode, forcibly switches to the normal mode.
In all settings of all modes, after 60~70 seconds has elapsed without Sy, S3, or S4 being
pressed, the device automatically switches to the standard display mode.

2.7 Sound demonstration function

® |n the standard states of DATE DISPLAY or TIME DISPLAY modes, while Sy and S4 are
simultaneously ON, the buzzer drive signal for the alarm sound is output. If either Sy or Sg
go OFF, the output stops.

® [f one of Sy or Sg is ON before the other, the function of the switch first turned ON
operates, and when the second switch is turned ON, the buzzer drive signal output starts.
At the same time, the SET RELEASE state of the time signal is switched.
(See 2.8 Time signal function.)

® During the sound demonstration, if a match occurs between the alarm set time and the
current time, the buzzer drive signal output is as below.

S2. Sq4 ON Match Sy or Sgq OFF
S2. 54 I |
20 seconds
Buzzer drive signal l Sounding state |
—— M ——
S2, Sq ON Sy or Sy OFF

$2, 54 I |

Match 50 seconds

Buzzer drive signal L Sounding state ]
— e

Fig.11
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2.8

2.9

The time signal ON/OFF switching and sound demonstration functions operate off the
same switch. The time signal is switched ON/OFF immediately Sy and S4 both come ON.
SOUND DEMO mode starts to output the alarm sound within one second of Sy and Sy
both coming ON.

Time signal function

In STANDARD TIME (current time) mode, the buzzer drive signal for the time signal sound
is output on the hour.

Time signal set and set release switching is supported.

If the time signal is set, when the sound demo starts after pressing So and S4 in date and
time normal modes, the set is released. If the time signal is released, when the sound
demo starts after pressing Sy and S4 in date and time normal modes, the time signal is
set.

With the time signal set released, the buzzer drive signal is not output on the hour.

The time signal set and set released states are indicated by the time signal set sign (SIG
ON).

In all modes except setting modes, the time signal set sign (SIG ON) comes ON when the
time signal is set, and goes OFF when the set is released.

Auto-calendar function

(M

(2)

(3)

4)

This function automatically controls the count for the days of the month to avoid the
need to set the 1st of each month by detecting short months, long months, or
February. Note that the days of the week are not related to this function.

Long months (with 31 days) : January, March, May, July, August, October, December
Short months (with 30 days) : April, June, September, November
Short months (with 28 days) : February

The auto-calendar is effective only when a standard carry is input from the hours
columns.

If months and days that do not actually exist are set (the 31st of short months and the
30th and 31st of February), when the device returns to the standard (non-setting) state,
it automatically sets the 1st of the following month.

Note that the days of the week are not related to this function.

In standard states, when a standard carry is input from the hours columns at February
28, the display changes to March 1.

If February 29 is set, the display does not show March 1 on returning to the normal
mode. Instead, the display shows March 1 when a standard carry is input from the
hours column.
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2.10 Lamp lighting function

The lamps are only lit in the standard states of the DATE and TIME modes while Sy is ON.

(M
(2)

When the step motor drive is output while lamps are lit, the lamps turn OFF for 9.8ms.
If buzzer drive output is generated while the lamps are ON :

® |f the buzzer drive output is for the alarm, the lamps turn OFF only while the alarm
sound is output.
The waveform output for lighting the lamps is as in Fig.12.

® When the buzzer drive output is for the time signal sound, the lamps turn OFF only
while the time signal sound is output.
The waveform output for lighting the lamps is as in Fig.12

le - 2s =||
o _]] | n n
DRV [ [ [
e s

—s}—«—9.8ms

16Hz
BUZZ (Time signal) I_l

S B UL U L L L

Fig.12 Lamp lighting output waveform (Includes the step motor drive output timing)
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2.11 Initial value setting function (System reset)

When Sy, S3, and S4 are all at the Vpp level, the initial values are set (system reset), and the
device functions as in the figure below.

$2-53'S4 ALL ON
(System reset)
When AC=Vpp, the LCD drive output is DC.

LCD all segments ON

or S3 or S4 OFF

YES

Calendar display (LCD all
segments ON release)
Clocking start alarm
Monitor (for 2s)

CALENDAR mode normal state

2.12 Initial settings for each mode

Calendar : January 1, Sunday

Time : AM, 12 o’clock, 00 minutes, 00 seconds
Alarm : AM, 12 o’clock, 00 minutes OFF state
Stopwatch : 00 minutes, 00 seconds, 00 RESET state

Time signal function : OFF state

2.13 All segments lit waveform

29.3ms |

Vpp — —
COMq, COM3,
and COM3

V§s2 ==

VDD =
All segments

Vss2 — -

Fig.13
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2.14 Buzzer drive signal

(1) The buzzer drive signals are : the alarm sound, the time signal sound, and the
operating confirmation sound. The sound demo outputs the alarm sound.

2N
=

16Hz 16Hz 16Hz

_.—1‘3048Hz
Alarm  IW-----

L

Time signal Il ————j-"-l
— f§

Operating M
confirmation T
Fig.14 Buzzer drive waveform

2.15 LCD drive waveform

(1)  The drive method is a multiplex drive with three commons and 1/2 bias

(2) The drive power supply has a reference voltage of Vggq and uses doubled voltage Vss).

(3) The drive frequency is 34Hz/frame.

l_I |_|—|_,_ VDD
COM1 | I Vss1

I_l VbD
COM> | I I_|—|_ Vss1

Vss2

Vss2

I_l Vbb

comy _,_I_l L

SEG.

Vssi
Vss2

29.3ms

Fig.15 LCD drive waveform

VbD

Vss2
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3. LCD segment combinations

ALON

)

N

<

#2

DASH

§

0.0 °0.0 0.0
0000 00

#3

Gy
0BG 0.0

oMy ] : coms
PAD NAME COM4 COM; COM3
SEG d5 — d6
SEG STW b6 6
SEG3 a6 g6 i6
SEGy4 P 6 e6
SEGs A b5 e
SEGg a5 5h1 g5
SEG7 5h2 5 e5
SEGg DASH ba c4
SEGgq a4 g4 da
SEG1g LAP f4 e4
SEG1 1 SIGON b3 3
SEG1) a3 g3 d3
SEG13 coL 3 e3
SEG14 DASH b2 2
SEG15 a2 g2 d2
SEG1g ALM f2 e2
SEG17 DATE b1 el
SEG1g at g1 d1
SEGqg ALON 1 el
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4. Switch input acceptance

(1) Switches Sq, Sp, S3, and Sy are all pulled down to the Vggq level by pull-down resistance.
Pulling the level up to the Vpp level turns the switch ON.

(2) The timing for reading the switches is on the rising edge of the switch pins from the Vggq to
the Vpp ( —F ).

(3) The chattering prevention period for each switch is as follows.
Fig.16 shows the switch inputs.

ton ! ton : ON time

Fig.16 Switch input

® Switches Sy, S3, and S4

0<ton=31.25ms : Not interpreted as ON
31.25ms=1tgn=62.5 : Interpreted as ON depending on the timing
62.5ms=tgn : Definitely read as ON

The conditions for ON chattering ON and OFF chattering are the same.
® Switch S and S4 in STOPWATCH mode, and Sq :

ON chattering : None (Reads the beginning of the rising edge)
OFF chattering : Same as above.

(4) Operations begin after two or three seconds, the period taken from the switch reading
timing until the switch ON timing (between two and three seconds).

5. Test function

Test pins T1~T4 and AC are pulled down to Vgg1 by internal resistance.

(1) Tq pin
External clock input pin
(2) Tz pin
When T pin is at the Vpp level, a ¢Tq clock is input from Tq pin.
(3) Ty pin
Column acceleration pin, input pin
(4 T3 pin

When T3 pin is at the Vpp level, the column count can be accelerated using the T4 pin ¢Tg
clock at 128Hz, 64Hz, or 32Hz.

When T3 is at the Vgg level, the seconds column count can be accelerated using the T4 pin
$T4 clock.

6. All clear function

When power is applied or when the supply of power is interrupted (e.g. if the battery is changed), the
internal state of the IC may become unstable, even though it appears to be operating normally. For this
reason it is vital to verify that the crystal oscillation circuit is oscillating normally ant stably (at 32 kHz) and
then to use the system reset pin to initialize the IC (i.e. clear it) before use.

Note that a clear operation using the built-in power-on clear circuit should not be used in this case.
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MAXIMUM RATINGS (Unless otherwise stated, Ta =25°C)
PARAMETER SYMBOL RATING UNIT
Power Supply Voltage (1) Vss1-VDD -3.0~0.2 \Y
Power Supply Voltage (2) Vss2-VDD -5.0~0.2 \
Operating Temperature Topr -10~60 °C
Storage Temperature Tstg -40~125 °C
ELECTRICAL CHARACTERISTICS
(Unless otherwise stated, Vpp =0V, Vggq= —1.55V, Vggy = —3.0V, Ta=25°C)
TEST
PARAMETER SYMBOL | CIR- TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
CUIT
Operating Voltage |Vss1-Vopl | 3 — 1.20[ 155 | 180 | V
Operating Current
Consumption lIsupl 2 _ _ _ 100 | A
Oscillation Start
Voltage [VsTAl 3 — — — 1.40 \
Doubler Output Vgg1=1.55V
\Y 2 — — 2. \Y
Voltage Vucol C1=C2=0.14F, R =3MQ o
| 4 Y =0V 04 — 27
Input Current (1) IH1 Vsgq = — 1.55V I[H1=0 0.0 0 A
(1) K 4 ViL1= -1.55V -0.1f — —_
Input Current (2) lIH2 4 Vsg1 = - 1.55V ViH2 =0V 30 — 60 LA
(S2, S3. S4) L2 4 ViL2 = - 1.55V -0.1| — —
Input Current (3) lIH3 4 Vss1= — 1.55V VIH3 =0V — 150 — LA
(T1~Tg4, AQ) L3 4 ViLz = - 1.55V -0.1 — —
Output Current (1) IOH1 4 |Vgg1=-1.55V |VoH1=-0.2V — — -0.5 A
(Segment) IOL1 4 |Vssa=-3.0V [VgL1=-28V o5] — | — | “
Output Current (2) loH2 4 [Vgg1=-1.55V |VoH2=-0.2V — — -3.0 A
(Common) l0L2 4 |Vss2=-3.0V [vgo=-2.8V 30 — | — |~
Output Current (3) IOH3 4 |Vgg1=-1.30V |VoH3=-0.6V |[-1000] — -100 A
(BUZ2) loL3 4 |Vss2=-2.00V [vg 3= -1.2V 3] — 60 | “
Output Current (4) lOH4 4 [Vgg1=-130V |VoHg=-0.3V |-1000f — [ -100 A
(LAMP) loLa 4 |Vss2= -2.00V [Vgra=-1.2V 3 — 60| “
Output Current (5) IOH5 4 |Vgg1=-1.55V |VoH5=-0.05V| — — -0.8 A
(DRV4, DRV>) loLs 4 |Vss2=-3.0V |Vo5=-1.5V 08| — —
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TEST CIRCUIT

1. Standard oscillation circuit

Isyp, Vuco test circuit

INTERNAL LSI
1VbD
Rea [ §
) X'tal : fo =32.768kHz
< Rg =30k
Tv. b Cout S
Vssi | CouT="10pF (Typ.)
4 CiN=33pF
I\ e\
X

T

—x FAlq <>__|_
S CiN=33pF
X'tal C1=C=0.1uF
—1—O xo FAI C)—-I
Vss1 VbD Vss2
) O O SWITCH OPERATION TABLE
T SWq | Sw»
swz-l | 'sup ._Clz |\?UP (S.')hpen g)hpen
ort ort
1 g™ uco
i ﬁ (In the Igyp test circuit, Ry is
R disconnected.)
_L—Oxo FAIq O—.l. —Ox
= o)
DX FAly ()—T C
VDD Vss1 Vss2 Vpp Vss1 Vss2 ®) IoH. loL
I e\ e I e e I, L
VoH. VoL
I T i
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APPLICATION CIRCUIT EXAMPLE

AC LCD .
T Piezo I]buzzer
COM COM3 SEG COM| ]
r Xo Coil
el 2 BUZZ
X'tal i « Lamp
Co : 25C1622 @
»
25C1622
LAMP
——oco—] 3
6~o—] S DRV
S~o—] Sg DRV3
Vbp Vssy  FAl  FAlp  Vsso Step
motor
J_ coil
= C=0.14F
C1=0.14F T1~a4
-1— Silver oxide battery
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