TOSHIBA JT9626-AS

TOSHIBA CMOS Digital Integrated Circuit  Silicon Monolithic

JT9626-AS

LSI for LCD Watches

This product is a single-chip CMOS LSI for watches with alarm and chronograph functions. It can directly drive
a six-digit LCD and offers six functions.

Applications

e Watches with alarms and chronographs
e Watches with alarms
e Chronograph watches

Features

e Alarm function with buzzer drive

e Chronograph function with lap recording

e Time signal function

e Display switchable between 12-hour system, or 24-hour system

e Six-digit display, 10 signs, 1/2-duty LCD drive

e Second, minute, hour, day of month, day of week, month recording function. Four-year auto-calendar function

e Chronograph has 1/100 second, second, minute, and hour counter (1/100 second for up to 30 minutes). Counting
up to 24 hours with lap function and confirmation buzzer sound

e Directly drives buzzer for alarm and time signal (4 kHz)

e Low current consumption

e Selectable 1.55 V single power supply/3.00 V single power supply by bonding
e Three-switch operation

e Built-in voltage doubler/halver circuits

e All display lit function for testing

e Built-in power ON clear function

e Alarm settable in one-minute units (buzzer sounds for 20 seconds)
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Block Diagram
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Pin Descriptions (51 pins)
Pin Name Symbol No. of Pins
Power Supply Pins VpD, Vss1, Vsso, PULL 4
Oscillator Pins X}, Xo, Ca 3
Input Pins S1-3, SL, P1, P2, AC, FS 8
Output Pins Bz1, Bz2 2
Display Pins COM1, COMy, SEG (26) 28
Test Pins T1-4 4
Voltage Doubler/Halver Pins FAlq, FAIl> (256 Hz, d.f = 50%) 2
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Pad Layout
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COMy
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FR/Ag
THU/Ag
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Chip size 1 2.70%x2.75 {(mm)

Chip thickness : 30030 (um)

P1

T4
Eg/Dg
Gg5/Cg
Eg/Ds
F5/Bg
Gy/Cy
Eq/Dg
Fa/Bg
G3/C3
E3/D3
F3/B3
G/C
Ep/Dy
F3/B3
AC
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TOSHIBA JT9626-AS
Pad Location Table

Pin Name X Point Y Point Pin Name X Point Y Point
Py 1211 1232 COM3 1211 -1221

Tg 1211 1058 AM/PM 1211 -1058
Eg/Dg 1211 895 ALM/TMS 1211 -895
Gs/Cs 1211 733 A1/Eq 1211 -733
Es/Ds 1211 570 B1/C1 1211 -570
Fs/Bs 1211 407 SUN/A2 1211 -407
G4/Cy 1211 244 MON/COL 1211 —244
Ea/Dy4 1211 81 TUE/A3 1211 -81
F4/By4 1211 -81 WED/A4 1211 81
G3/C3 1211 —244 THD/As 1211 244
Ea/D3 1211 -407 FRI/Ag 1211 407
F3/B3 1211 -570 SAT/ALM 1211 570
G2/Cy 1211 -733 Fe/Bg 1211 733
Eo/D> 1211 -895 Ge/Cs 1211 895
Fo/Bo 1211 -1058 COM1 1211 1058
AC 1211 -1232 S1 1211 1232
P2 982 -1236 S3 -982 1236
X0 819 -1236 Vss2 -819 1236

X 335 -1236 PULL —445 1236
Ce -20 -1236 Vssi -158 1236

T1 -183 -1236 FAly 5 1236

Sy -420 -1236 FAl 242 1236

SL -582 -1236 Bz, 405 1236

T2 -819 -1236 BZ; 642 1236

T3 -982 -1236 FS 804 1236
VpD 1021 1236

2003-02-12



TOSHIBA JT9626-AS
Function Specifications
1. LCD Layout
ALM ™ STOP- ALARM- TIME- 1/100
WATCH SET SET {LAP) (STOP) S

% SUN|] [von] [Tue] [web] [THU] [FRI| [SAT]

a ik

<< << <2, 755
Ub*D@bU@D@ww
<> <> =) <’ 08 0 8
e 0.9 0.920 8 08 0°g 08

II

> &z 2z 22 > >

#1 #3 #4 #5 #6

V] - com
[ : com;

Pad Name COM1 COM2 Pad Name COM1 COM2
2F/2B 2F 2B AM/PM AM PM
2E/2D 2E 2D ALM/TMS ALM T™MS
2G/2C 2G 2C 1A/1E 1A 1E
3F/3B 3F 3B 1B/1C 1B 1C
3E/3D 3E 3D SUN/2A SUN 2A
3G/3C 3G 3C MON/COL MON COL
4F/4B 4F 4B TUE/3A TUE 3A
4E/4D 4E 4D WED/4A WED 4A
4G/4C 4G 4C THU/5A THU 5A
5F/5B 5F 5B FRI/6A FRI 6A
5E/5D 5E 5D SAT/ALM SAT ALM
5G/5C 5G 5C 6F/6B 6F 6B
6E/6D 6E 6D 6G/6C 6G 6C

Note 1: This LSI has two pads for alarm sign. Both pads indicate same state. Use the preferred sign. Delete

the other sign from the LCD.

Display Example
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3. LCD Drive Waveform
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i i
: } (T-7)/2-1/2048s :
AU S a
T=1/128s
t1=7/1024 s

4. Function Selection Specifications

The JT9626-AS uses P1 and P2 to disable either the chronograph function or the alarm function.
Normally, P1 and P2 are pulled up to VDD level. Select according to the table below.

b H (OPEN) With CHRONOGRAPH mode
1
L (Vss1 or Vss) No CHRONOGRAPH mode
P H (OPEN) With ALARM mode
2

L (Vss1 orVss?)

No ALARM mode
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TOSHIBA
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5. Control Input Specifications
The JT9626-AS is controlled by three switches: S1, S2, and S3.
This control includes both simultaneous pressing, and depressing for two seconds.
The symbols used are shown in the following table.
Symbol Operation

S1, Sp, or S3 momentary press

S1, Sp, or Sz released

« < ' S1, Sp, or S3 depressed two seconds

6. Switching Function
Selecting the bonding option
Watch with alarm and chronograph (P1, P2 open)
. CHRONOGRAPH
TIME mode . mode
| ]
3T
(Note 2)
ALARM TIME SETTING mode
. TIME OF DAY, CALENDAR
SETTING mode
Watch with alarm (P1 = Vsg) Watch with chronograph (P2 =Vss)
TIME mod
moce TIME mode c”RomNg‘feRAPH

v

(Note 2)

ALARM TIME SETTING mode

TIME OF DAY, CALENDAR

SETTING mode

Note 2:
mode.

[

3T

g

TIME OF DAY, CALENDAR
SETTING mode

Note 3: Most display switching functions can be performed by pressing Sz momentarily.

If you press S3 after using either S1 or Sz in alarm time setting mode, the system returns to the time
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TOSHIBA JT9626-AS

Basic Switch Operation

Alarm/time signal selection by S4

Sq ALARM [HOURLY CHIME
CD| (Notes 4,6) AD| (Notes 5, 6)
<o tvore 20| 1 OFF OFF
dw ALM TMS ALM B 2 OFF ON
M/D - D/M A/lP 3 ON ON
Alarm display 4 ON OFF
(Note 9)
Peep --Peep--

AH : AM

Calendar display
Fo————————— -
!(Note 8) :

1
I L i 7
i i —B—- Al lit
1 1
H » 1 HH : mm 55
i

----------- = TIME display

Note 4: In CALENDAR DISPLAY mode (press S1 and hold in TIME mode), pressing S» to switch between
month-before-day, or day-before-month display.

Note 5: Each time you press S in alarm display mode, ALARM and TIME signal turn on or off so you can select
the desired on/off states as shown in the table above. When ALM sign is lit, the alarm is ON. When the
TMS sign is lit, the time signal is ON.

Note 6: In calendar display mode and Alarm display mode, pressing S3 switches between the 12-hour and
24-hour clock displays.

Note 7: In TIME mode, pressing S; and Sy at the same time lights all the displays and turns the alarm sound
ON. This function is effective for checking modules.

Note 8: In the chronograph watches (no alarm function), pressing So does not switch to the alarm display.

Note 9: The alarm sound output waveform is as follows.

. —r__l_'__|_-

% % % % VpD
Buzzer Output Vss
t]t]t]t “

4096Hz

T=1]s]
t=0.125[s]
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7. Chronograph Function

In CHRONOGRAPH mode, pressing S1 switches between RUN/STOP. Pressing S2 switches between
LAP/LAP RELEASE. In STOP and LAP RELEASE states, pressing S performs a reset. The flow is as

follows.

RESET

—
*

STOP

l * ™ (,)

S

LAP STOP

?

RUN
LAP

*)

g

Note 10: All day of the week marks are lit, with the relevant mark brinking at 2 Hz depending on state. When the
LAP display or the LAP STOP display are selected, the LAP sign flashes at 2 Hz and shows the lap

time.

When the STOP display or the LAP STOP display are selected, the STOP sign flashes at 2 Hz to show
that clocking has stopped.

Note 11: During 1/100 second display, the 1/100 second mark continues blinking at 2 Hz until the count reaches

30 minutes.

Note 12: Chronograph display flow

Reset

Start —l

8. Alarm Set Function

Other modes _—l

1/10s
|—Minutes‘ h 1/100s

0

0
0

1

00 O

00 ©
59 9

00 O

59 9

130 0

:59 5

:00 0

@ :

mm

@

GH

- @

0

1
9

1 minute

29 mins, 59s, 99 hundredths of s

30 mins

1 day

Momentarily pressing Sy counts up one hour by.
Depressing S for 1~2 seconds automatically advances the hour count.

Momentarily pressing S1 counts up one minute.
Depressing 5 for 1~2 seconds automatically advances the minute count.

Note 13: To distinguish between AM and PM, an “A” or a “P” can be displayed in the seconds column. The same

is available for the 24-hour SYSTEM.

Note 14: When the alarm time is set, the alarm is automatically set.

Note 15: In TIME mode, pressing Sz while the alarm is sounding stops the alarm.
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TOSHIBA JT9626-AS

9. Time/Calendar Setting Function
The following shows the flow when S1 is momentarily pressed in TIME/CALENDAR SETTING mode.

l——-——Other mode

Fiags
Setting the seconds
Momentarily pressing Sy resets the seconds. (If the seconds display is 0-29,
HH © mm i the seconds are simply set to “00”. If 30-59, the seconds are simply set to
G 00" and one minute is incremented.)
= Y
Flags
Setting the minutes
Momentarily pressing S increments the minute count by one.
HH @ sS

Flags

@ : mm ®

When day—before-month‘
@ l lWhen month-before-day

Setting the hours
Momentarily pressing Sz increments the hour count by one.

dw dw
Setting the mo:th X Setting the day
Use S to set the mont
oD @ MM Use Sy to set the day
dw dw
Setting the day Setting the month
Use Sy to set the day Use S7 to set the month
M @ oo

l l

Setting the day of the week
Use S to set the day of the week
DD / MM MM / DD

Note 16: In all setting states except for second reset, holding down Sy automatically advances the count.

10. 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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TOSHIBA JT9626-AS
Maximum Ratings
Characteristics Symbol Rating Unit
Power supply voltage (1) Vss1-Vbp -3.0~0.2
Power supply voltage (2) Vss2-Vpp -6.0~0.2
Operating temperature Topr -10~60 °C
Storage temperature Tsty -40~125 °C
Electrical Characteristics
(unless otherwise stated, Vpp =0V, Vss1 =-1.55V, Vsg2 =-3.0 V, Ta = 25°C)
Characteristics Symbol C-Ii-risuti t Test Condition Min Typ. Max Unit
Operating voltage (1) Vss1-Vbp 1 — 1.25 1.55 2.00 \%
Operating voltage (2) Vss2-Vpp 1 — 2.00 3.00 4.00 \%
Output current (1) loH1 VoH1=-0.3V — — -70
— |Vss2=-3.0V pA
(COm) loL1 VorL1=-27V 70 — —
Output current (2) loH2 VoH2=-0.3V — — 6.0
— |Vgg2=-3.0V HA
(segment) loL2 VopL2=-2.7V 6.0 — —
Cp Cout — — — 16 — pF
Silver Oxide Type (-1.55V)
Characteristics Symbol C-Ii-risuti t Test Condition Min Typ. Max Unit
Dissipation current (1) lsup1 | 1 — — 15 2.5 pA
Oscillation start voltage (1) [VsTa1l 1 — — — 1.45 v
Vssy = __ _ _ |-
Output current (3) lors -1.25V Vorz =-0.5V 200
— HA
(BZ1, BZ2) oL \_’g%j/ Voz=-0.75V| 200 | — | —
Input current (1) lIH1 Vssy = ViH1=0V 0.3 — 4.4
— HA
(S1-3) L1 —055V Vii=-155V | -010 | — | —
Input current (2) liH2 — |ViH2=0V — — 0.1 A
[0
(T1~2) liL2 — | VjL2=-155V -155 — -10.0
Input current (3) lIH3 — |VIH3=0V, Tg=Vss1 — — 0.1 A
[0
(P1, P2) I3 — |ViILz=-155V, T4 =Vss1 -2.0 — -0.1
Input current (4) liH4 — |ViHa=0V 10.0 — 155.0
pA
(AC) liLa — |Vig=-155V -0.1 — —
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Lithium Type (-3.0V)
- Test . . .
Characteristics Symbol Circuit Test Condition Min Typ. Max Unit
Dissipation current (2) llsup2 | 2 — — 1.00 | 1.50 HA
Oscillation start voltage (2) [VsTaol 2 — — — 2.40 v
Vssy = . _ _ |
Output current (4) loHs -1.25V VoH4 =-05V 200
— pA
(BZ1, BZ) Vsso = B
loLa 500V Vorg =-0.75V | 200 — —
Input current (5) liH5 — |Vius=0V 5.0 — 18.0 A
W
(S1~3, SL) liLs — | VL5 =-3.00 V -0.10 — —
Input current (6) liHe — |ViHe=0V — — 0.1 A
W
(T1~2) liLe — | ViLe=-3.00 V -300 — -7.5
Input current (7) lIH7 — |VIH7=0V, Tg4=Vss2 — — 0.1
A
(P1, P2) L7 — |ViL7=-3.00V, T4 = Vss2 -2.0 — | -0.10
Input current (8) liHg — |ViHg=0V 7.5 — 300
A
(AC) ILg — |Viig=-3.00Vv -010 | — —
Test Circuit
(1)  Silver oxide type (-1.55 V)
CiN 15pF
B P1 P2 oMy b—o
comM; —o
X'tal B2
Xo Segments >
sy b—o
S —O
Lsi 53 o
Open or Measure
FAI AC ——0
Y | _ T —oO
s l “ T2 —©
FAlp 13 —0
PULL Ta —O Vss2
(C1=0pen)
vsst FS Vbp Vss2 —.|. b
L4 S
1 e
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(2) Lithium type (-3.0 V)

CiN 15pF

¥

|

X'tal

T |

X

Xo

FAlq

FAlz

PULL

Vss2
FS

Vbp

P2

COM4

COM3

Segments

LSl

S1
S2
S3
SL
AC
T
T2
T3
Ta

Vss1

3

(4

Reg

fosc =32.768 kHz

X'tal: Rg = 30 kQ (max)

!

Py, P2
{Program input)

;E Vbp

D> o

LATCH

Auto cutoff pull up device
(pat. Pending)

All clear
signal

Vsst
DC To first divider chain
Osc 3 Rout
inverter Cout
—i—% Vpp
>——
N/
X
X'tal Y
Q.
CNF

Open or Measure

-——

0.1 uF

Vssi
(C1=0Open)

13
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TOSHIBA JT9626-AS
Application Circuit Example
Silver Oxide Type (-1.55 V)
N
3%‘1‘?“ X Segments > To LCD
Xtal B2 -1 Cg
L —1_SW
Xo ST ——o o—
—1_SW
FAlY S2 |——o 13
—1_SW
S3 ° ©
FAly PT
Lsi AC—0O O——
BZ4
PULL T1 HI0H
P1} T, FAH ¢
Program Input
Buzzer P2 T3 HOOH Tester
& Vsst Fs VDD Vss2 Ta (O OH
+ Battery
X ]
Note 17: For specifications featuring an alarm, add a transistor and buzzer.
Note 18: The FS pin is a bonding option. With silver oxide-type circuits, connect to the Vpp.
Symbol Supplementary Description Value Unit
CiN Oscillator stage gate capacitance (variable) 5-33 pF
CouTt Oscillator stage trend capacitance (built in) 16 (typ.) pF
C1 Voltage doubler/halver circuit capacitance 0.1 uF
Co Voltage doubler/halver circuit capacitance 0.1 pF
Battery Single power supply 1.55 (typ.) \%
X'tal fo = 32.768 kHz, Rg = 30 kQ (max) — —
SW Push-switch (SPST) — —
Tr Buzzer drive transistor (NPN) — —
Buzzer Magnet buzzer ~4 kHz
Pt Manual reset pin — —
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Lithium Type (-3.0V)
GN
S-ﬂ—l X; Segments :> To LCD
X'tal BB '-{ Cs
Xo S —1_SW
1
> I FAl s SSW .
't 2 Q
FAIZ s —L_SW
3
BZ1 tsi o L_SW
[—|[]| BZ,
Buzzer (Piezo) ,_____ P1 AC _s_DPTD_._
| Program Input
$-—--- P2
RY§§2 t Tq {10
" vss2 0o
PULL T2 Ic
T3 HOoH Tester
FS
Ta 04
Vbb Vssi 4

T cvss2
C2
1

Lamp

m

Note 19: For specifications featuring an alarm, add a transistor and buzzer.

Note 20: The FS pin is a bonding option. With lithium-type circuits, connect to Vss».

Note 21: To ensure that the system starts up normally, turn on the SL switch before you actually start up the system
after setting the battery in place.

Symbol Supplementary Description Value Unit
CiN Oscillator stage gate capacitance (variable) 5-33 pF
CouTt Oscillator stage trend capacitance (built in) 16 (typ.) pF
C1 Voltage doubler/halver circuit capacitance 0.1 pF
Co Voltage doubler/halver circuit capacitance 0.1 uF
X'tal fo = 32.768 kHz, Rg = 30 kQ (max) — —
SW Push-switch (SPST) — —
Tr Buzzer drive transistor (NPN) — —
Pt Manual reset pin —
Battery Internal resistance (-20°C) 50 (max) Q
Lamp Resistance when -3.0 V-drive 500 (min) Q
RVsso Voltage smoothing resistor 1 kQ
CVss2 Voltage smoothing capacitance 0.1 (min) uF
Buzzer Magnet buzzer or piezo buzzer fo = 4 kHz 4 kHz

15
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Buzzer Drive Application Circuit

SP

PIEZO PIEZO (Tr drive)

BZ4

Vss

hfe =100
VceQ>35V

VbD

BZq

BZ;

Vss

Vbbb

L1

-
= BZ ]
T
hfe = 100
Vceo>35V
Vss L1=20~30mH
T T R1 =20k{)
Voo

Cg Pin (bonding option)

If the CG Pin is bonded instead of the XI Pin, the built-in capacition (18 pF) is connected.

TR
CG
%Xl

—=LSi
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RESTRICTIONS ON PRODUCT USE

000707EBA

e TOSHIBA is continually working to improve the quality and 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 comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products 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 TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this
document shall be made at the customer’s own risk.

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

e 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.

e The information contained herein is subject to change without notice.
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