EPSON

gré®

S1F77500 Series

Lithium-ion Battery Charger

a\@@@

m DESCRIPTION
SIF77500 is a charge control IC for 1-cell lithium-ion battery.
In addition to charging function, including constant current (full charge)/constant voltage charging, 0 V battery
charging, and preliminary charging, this product incorporates protection function such as full charging detec-
tion, overvoltage detection, protection against overcurrent, battery temperature detection, adapter anomaly
detection, and timer function. All these functions ensure safe charging of lithium-ion battery.
SIF77500 contains the function necessary for charging lithium-ion battery in a small package (SSOP3-24,
WCSP), can realize high cost performance and a large space saving and is optimum for cellular phone, PDA,
digital camera, etc.

m FEATURES

High precision constant voltage charging 4.1 V/4.2 V+1%

Constant current charging (0 V battery charging, preliminary charging, and full charging)
Full charging detection

Recharging detection

Overvoltage battery charging detection

Overcurrent protection function

Selectable ON/OFF of 0 V battery charging function

Charging current output to monitor

Capability of control of preliminary charging/full charging/prohibition from external pin
Adapter anomaly detection

Battery temperature detection (external thermista)

Timer function (internal CR oscillation)

Power on reset function

Forced termination function

LFDR and LEDG output

Charging anomaly output

CMOS process

24-pin plastic SOP (SSOP3-24pin) WCSP (4.6 mm x 3.2 mm)

Not designed for radiation-proof.

SEIKO EPSON CORPORATION
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S1F77500 Series
m BLOCK DIAGRAM

EPSON

Fig.1 Block Diagram



S1F77500 Series

m PIN ASSIGNMENTS

EN 1 Index 24 NC
(Tmobl) 2 23 NC
(TwoD2) 3 22 LEDR
CMOD2
(Twob3) 4 E 21 LEDG

VCCERR

VREF 5 2 20 (RST)

o
Lo
GND 6 N~ 19 Vcc
N~
LL
TEST 7 — 18 EXT

ERR 8 17 NC
(Tour)

CLK 9 16 cs

NC 10 15 VBATI

IMON 11 14 VBATV

ToeT 12 13 VBATC

Fig. 2 Pin Assignments
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S1F77500 Series

m PIN FUNCTION

Table 1 Functional Description of Pin

Number | Designation Type Function
1 EN Input (pulldown) Power off pin: Power off at HIGH
2 BATOV Input (pulldown) 0 V battery charging function ON/OFF control pin
(TmoD1) Turns OFF 0 V battery charging function at HIGH.
(Test setting pin 1 in the test mode)
3 CMOD1 Input (pulldown) Charging current control pin 1 (See Table 3 on page 8.)
(TmMoD2) (Test setting pin 2 in the test mode)
4 CMOD2 Input (pulldown) Charging current control pin 2 (See Table 3 on page 8.)
(TmoD3) (Test setting pin 3 in the test mode)
5 VREF Output Reference power supply output pin (1.7 V)
6 GND — Power supply pin (0 V)
7 TEST Input (pulldown) Test pin
Enters the test mode at HIGH.
8 ERR Output (pulldown) Charging anomaly output: Pulldown on detection of anomaly.
(TourT) (Test output pin in the test mode.)
9 CLK Input/Output CR oscillation clock output pin
(Test clock input pin in the test mode)
10 NC — —
11 IMON Output Charging current detection output pin
12 TDET Input Temperature detection input pin
13 VBATC Output 0 V battery charging pin
Charging of 0 V battery from internal IC
14 VBATV Input Battery voltage input pin (for voltage detection)
15 VBATI Input Battery voltage input pin (for voltage detection)
16 CSs Input Current detection pin
Detects voltage drop of sense resistance connected between
CS and VBATI.
17 NC — —
18 EXT Output Charging control output pin
Controls base current of the external PNP transistor and puts
on constant current, constant voltage charge.
19 Vcc — Power supply pin (+)
20 VCCERR Output (pulldown) Adapter's abnormal output: Pulldown on detection of anomaly
(RST) (Test reset input pin in the test mode)
21 LEDG Output LEDG output pin (Nch open drain)
22 LEDR Output LEDR output pin (Nch open drain)
23 NC — —
24 NC — —

EPSON




m COMPOSITION OF PIN CIRCUIT

S1F77500 Series

EN pin

LEDR, LEDG pin

VREF, IMON pin

ft

ﬂ
TEST, BATOV, CMOD1, CMOD?2 pin EXT pin TDET pin
O b >
— >—
CLK pin VCCERR pin VBATV pin
|— P Al—< |—<1
|— N Ep—=<]
O i [:%; > OI—{
ERR pin CS, VBaTI pin VBATC pin

[ =

Fig. 3 Composition of Pin Circuit
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S1F77500 Series

m FUNCTIONAL DESCRIPTION
SIF77500 is a charging control IC for 1-cell lithium-ion battery. Fig. 1 (P2) is a block diagram of this IC. Fig. 4
(P10) is a flow chart in the charging sequence. Fig. 5 (P11) is a timing chart in the charging sequence. Func-
tions of this IC will be explained, using these figures.

(1) Adapter Anomaly Detection Function

If Vcc is below Vcc detection voltage L (VLO) or above Vcc detection voltage H (VHI), when the voltage Vcc
supplied from AC adapter is monitored, it is determined as adapter anomalies and charging is prohibited.
During prohibition against charging, EXT pin is pulled up to Vcc by internal resistance (Rpu) and turns OFF
external PNP transistor.

ERR pin becomes LOW output and this IC stops operation. Under abnormal adapter conditions, VCCERR pin
becomes LOW output.

(2) Battery Temperature Detection Function

The voltage VTDET into which the reference voltage VREF has been split by external resistor and thermistor is
monitored. The reference voltage is connected to TDET pin. During prohibition against charging or standby after
completion of charging, the battery temperature is determined abnormal, if VTDET is above the battery tempera-
ture detection voltage H (VTH) or below the battery temperature detection voltage L1 (VTL1) and charging is
prohibited. During charging, the battery temperature is determined abnormal, if VTDET is above the battery
temperature detection voltage H (VTH) or below the battery temperature detection voltage L2 (VTL2). When the
battery is not connected, charging is prohibited as VTDET becomes VREF voltage (above the battery tempera-
ture detection voltage H (VTH).

(3) Charging Sequence

If no abnormal conditions are encountered in (1) and (2), this IC starts charging. First, all timers are reset and
then the battery voltage is detected. Depending on the results of the detection, the following charging mode will
be selected.

(1 0V battery charging

0 V battery charging function turns ON when BATOV pin is open or LOW input is made. When 0 V battery
charging function is turned ON, battery charging starts in the internal charging circuit from VBATC pin. If the
battery voltage exceeds 0 V battery voltage H (VovH), the mode changes to preliminary charging. While 0 V
battery charging is in progress, 0 V charging timer goes into operation. When the timer reaches 0 V charging
time (Tov), it is determined as battery anomalies and charging is prohibited. If the VBATC pin is opened, 0 V
charging can be prohibited. Charging of internal charging circuit will not be carried out. After reaching 0 V
charging time (Tov), charging will be prohibited.

When 0V charging function is turned OFF, preliminary charging will be carried out totally, if the battery voltage
is below preliminary charging voltage H (VPREH).

@ Preliminary charging

Constant current charging in the preliminary charging current is carried out. The limit value of the preliminary
charging current is determined by the preliminary charging limit(\VLI-PRE)/sense resistance (recommended 0.2
Q). When the battery voltage exceeds the preliminary charging voltage H (VPRREH), the mode changes to full
charging. During preliminary charging, the preliminary charging timer operates. When the timer reaches the
preliminary charging time (TPRE), the battery is determined abnormal and then charging is prohibited. If the
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S1F77500 Series

battery voltage decreases below 0 V battery voltage L (VovL) when 0 V battery charging function is in the state
of ON , the mode changes to 0 V battery charging.

(®® Full charging/constant voltage charging

When the battery voltage is below the charging voltage (VBAT), constant current charging in full charging cur-
rent is carried out. The limit value of full charging current is determined by the full charging limit voltage(VLI-Fu)/
sense resistance (recommended 0.2 Q). In proximity to the charging voltage, the constant voltage charging
works, so that the battery voltage will not exceed the charging voltage (VBAT). In the constant voltage charging,
the charging current gradually decreases with increasing battery voltage. If the state of charging current x
sense resistance (recommended 0.2 Q) below full charging detection voltage (VTPR) persists beyond full charg-
ing detection time (TTPR), the mode becomes full charging detection. Following full charging detection, con-
stant current charging will be added during trickle charging time (TTRK) and charging will be brought to an end
(standby). During the period from full charging to completion of charging, the charging timer operates. If the
timer reaches the charging time (TFu), the battery is determined abnormal and charging is prohibited. If the
state of the battery voltage exceeding overvoltage (VOVER) continues beyond the overvoltage detection time
(ToveR), it is determined as overvoltage and charging is prohibited. If the battery voltage decreases below
preliminary charging detection voltage L (VPREL), the mode changes to preliminary charging.

(® Standby

During standby, EXT pin is turned OFF and charging is stopped. Upon completion of charging, all timers are
reset. If the state of the battery voltage below recharge voltage (VRE) persists beyond recharging detection time
(TRE), this puts in recharging detection mode and then changes to full charging/constant voltage charging.

(8 Overvoltage
If the state of the battery voltage exceeding overvoltage (VOVER) persists beyond overvoltage detection time
(ToveR), it is determined as overvoltage and charging is prohibited.

Notes: 0 V charging timer, preliminary charging timer, and charging timer are not reset except at the initial time
and when charging is terminated. Even if the battery voltage fluctuates due to battery anomalies and each
mode is repeated, it is controlled in the accumulated time. So excessive charging of abnormal battery
can be prohibited.

(4) Charge Status Output Function

As the charge status output function, LED control function (LEDR and LEDG pins), output function of prohibition
against charging (ERR and VCCERR pins), internal CR oscillation monitor function (CLK pin), and charging
current monitor function (IMON pin) are available.

- LED control function/output function of status of prohibition against charging
LEDR and LEDG pins are Nch open drain output. The charge status can be checked by externally connecting
red LED and green LED.

The status of prohibition against charging can be checked by monitoring ERR and VCCERR pins. Table 2 shows
each function.

EPSON 7



S1F77500 Series

Table 2 LED Control Function/Output Function of Status of Prohibition against Charging

Charge status Red LED Green LED ERR V CCERR
Adapter anomalies No No LOW output LOW output
Battery temperature anomalies No No LOW output HIGH output
0 V battery charging 1.8 s flashing No HIGH output HIGH output
Preliminary charging Yes No HIGH output HIGH output
Full charging/constant voltage charging Yes No HIGH output HIGH output
Normal termination/standby No Yes HIGH output HIGH output
Battery anomalies (Note) 1.8 s flashing No LOW output HIGH output
Overvoltage No No LOW output HIGH output

Note : Prohibition against charging due to a lapse of time of 0 V charging timer, preliminary charging timer, and
charging timer.

- Internal CR oscillation monitor function

When the CLK pin is monitored, using a watchdog timer or others, if it is found out that the timer function does
not normally operate because of a stop of oscillation, etc., charging can be forcefully terminated by CmobD1,
CmoD2, and EN pins. When the adapter is abnormal, the internal CR oscillation stops. Therefore, set the
watchdog timer so that it would operate when VCCERR pin outputs HIGH.

- Charging current monitor function

The voltage with amplified charging current x sense resistance (recommended 0.2 Q) by 20 times can be
monitored on the IMON pin. The output voltage range extends from 0 to Vcc x 0.9. At Vcc 5V, the charging
current of 4.5 (V)/20/0.2 (Q) = 1.125 (A) can be monitored.

(5) External Control Function

EN, CmoD1, and CmoD2 pins make it possible to externally switch among forced termination, preliminary charg-
ing, and full charging/constant voltage charging. Table 3 shows a function table of CmoD1 and CMOD?2 pins.
Here, the timer refers to a preliminary charging timer and a charging timer. Other timers are under normal
operation. Advanced and flexible charging control can be effected by detecting and controlling the charging
current (IMON pin), battery voltage, temperature, time, and cycle time by microprocessor.

Table 3 CMOD1 and CMOD?2 Pins Function Table

CwmoD1 pin CMOD2 pin Charging current mode

LOW input LOW input Controlled by this IC.

LOW input HIGH input Prohibition against charging (Timer OFF)

HIGH input LOW input Preliminary charging (Timer OFF)

HIGH input HIGH input Full charging/constant voltage charging
(Timer OFF)

(6) Overcurrent Protection Function

Overcurrent protection function is included, which protects external PNP transistor and EXT pin from

overcurrent flow in the event of failure of feedback of charging current caused by short-circuit of sense resis-

tance.

Note : Considering the possibility that this function would not operate due to failure of IC, protect them against
overcurrent using those other than this IC.

8 EPSON



S1F77500 Series

(7) Return from State of Prohibition against Charging

Return from the state of prohibition against charging takes place in the event of any of the following:

- Prohibition against overvoltage due to overvolatage: When the battery voltage drops to normal value due to
electrical discharge;

- Prohibition against charging due to battery temperature anomalies: When the battery temperature becomes
normal value;

- Other prohibition against charging: Returns to charging by reconnecting battery and adapter;

- Returns to charging by clearing forced termination through CmoDp1, CmM0oD2, and EN pins.

Note: Since a return from the state of prohibition against charging takes place from (1), all timers will be reset.

EPSON 9



S1F77500 Series

START: All timers = 0, To each mode following battery voltage detection (®Constant voltage charging

M EXT-ON (Constant voltage charging)
Overvoltage o Charging timer ON

Charging voltage —f<------------------------

©standby Overvoltage timer ON

Recharging voltage ——----- ®Full charging ----------------- .

- )
prelimpary _{ | Overvoltage timer = 0 |
charging voltage No -

@Preliminary charging Lapse of time

0 V battery voltage ——------------------- Tecmocmcoooocoo-
@0 V charging Prohibition against charging

Yes

CS-VeaTi<Full charging detection Full charging timer ON

@ 0V charging

Full charging =0 |

EXT=OFF . . ; No
Note: To prohibit charging of 0 V i
0V charging (internal charging) batt%ry, VBATC pgi]n ghould Lapse of time
0V charging timer ON be opend.

| Trickle charging timer ON
Preliminar
VBaTV>0 V charging voltage H Yes ®chgrginga y
No Lapse of time
Lapse of time of 0 V charging Prohibition Yes
against charging ®Standby
No o
Lapse of time of charging PrOthItIOI’\ .
against charging
(@Preliminary charging
EXT-ON (Preliminary charging current)
Preliminary charging timer ON
EXT=OFF
VeaTv<0 V charging voltage L Yes @oV charging All timers =0

Q.V charging function Of

Recharging timer ON

VBaTv<Recharging voltage

®@Full charging

No
VeaTv>Preliminary charging voltage H
No

No
— Prohibition [ Recharging tmer=0 |
apse of time of preliminary charging against charging \|/ No
No Lapse of time
- Full chargin
@Full charging @Full charging
EXT = ON (Full charging current) @Overvoltage
Charging timer ON
EXT=0OFF
oo Overvoltage timer ON
— ) @Preliminary
BATv<Preliminary charging voltage L ch argin g
No
VeaTv>Overvoltage START
VBAaTvECharging voltage Yes ®C0n5t,ant voltage ‘ START
charging
- Yes
No
. . Prohibition Ta i Prohibition
A ) pse of time of overvoltage . .
Lapse of time of charging against charging against charging
No No

Fig.4 Charging Sequence Flow Chart
10 EPSON
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S1F77500 Series

m ABSOLUTE MAXIMUM RATINGS

Rating
ltem Symbol Applicable pin Min. Max. Unit
Supply voltage \Y/ele Vcc -0.3 7.0 \%
Battery voltage VBAT VBATV -0.3 7.0 V
VBATI
VBATC
CSs
Input voltage VIN EN -0.3 Vcc+0.3 Vv
Cmob1
CmoD2
CLK
VCCERR
TDET
BATOV
TEST
Output pin VouTt ERR -0.3 Vcc+0.3 Vv
voltage VREF
CLK
VCCERR
IMON
LEDR
LEDG
EXT
Output current 1 louT1 ERR 10 mA
CLK
VCCERR
Output current 2 louT2 LEDR 20 mA
LEDG
Output current 3 louTs EXT 50 mA
Output current 4 louT4 VREF 5 mA
IMON
VBATC
Operating Top — -20 +70 °’C
temperature
Storage TsT — -40 +125 °’C
temperature

12 EPSON



m ELECTRICAL CHARACTERISTICS

(1) Recommended Operating Conditions

S1F77500 Series

Item

Symbol

Applicable pin

Specification

Min.

Typ.

Max.

Unit

Supply voltage

Vcc

Vcc

4.5

5.0

5.5

Battery voltage

VBAT

VBATV

VBATI

VBATC
CSs

2.0

3.6

4.2

Input voltage

VIN

EN
CmoD1
CmoD2

CLK
VCCERR
TDET
BaTOoV
TEST

Vcc

Output pin voltage

VouT

ERR
VREF
CLK
VCCERR
IMON
LEDR
LEDG
EXT

Vcc

Output current 1

louT1

ERR
CLK
VCCERR

2.0

mA

Output current 2

louT2

LEDR
LEDG

10.0

mA

Output current 3

louT3

EXT

10.0

mA

Output current 4

louT4

VREF
IMON
VBATC

2.0

mA

Operating temperature

Topr

43

EPSON
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S1F77500 Series

(2) DC Characteristics 1

Unless otherwise specified, Vcc = 5V, VTDET = 1V, Ta=-20to +70°C

Specification

Item Symbol Applicable pin Min. Typ. Max. Jnit
Operating supply voltage | VOPR Applicable pin: Vcc 4.5 — 5.5 Vv
Current consumption IsBY EN=5V — — 1.0 HA
in a state of rest
Current consumption ina | IoPR VBAT=4.2V — 5 7 mA
state of operation (Vcc)
Vcc detection voltage H VHI At a rise of potential 6.1 6.3 6.5 \%
Width of hysteresis VHIH — 50 100 150 mV
Vcc detection voltage L VLo At a rise of potential 4.1 4.3 4.5 \%
Width of hysteresis VLOH — 50 100 150 mV
VREF output voltage VREF IREF=—100pA 1.64 1.7 1.76 \%
Battery temperature VTH Low temperature 3°C+3°C VREF VREF VREF \Y
detection voltage H x0.70 x0.72 x0.74
Battery temperature VTLL High temperature 43°C+3°C | VREF VREF VREF \Y
detection voltage L1 Starting of charging, standby | x0.32 x0.34 x0.36
Battery temperature VTL2 High temperature 50°C+3°C | VREF VREF VREF \Y
detection voltage L2 Charging in progress x0.27 x0.29 x0.31
0V Battery temperature H* | VovH* At a rise of VBATV potential 1.9 2 21 Vv
OV Battery temperature L* | VovL* At a fall of VBATV potential 1.8 1.95 2.08 \%
Preliminary charging voltage H* | VPREH* At a rise of VBATV potential 2.8 29 3.0 V
Preliminary charging voltage L* | VPREL* At a fall of VBATV potential 2.7 2.85 2.98 \%
VBATV charging voltage* | VBAT* Ta=0to 50°C 4.16 4.2 4.24 Vv
Overvoltage* VOVER* At a rise of VBATV potential 4.30 4.35 4.40 \%
Refilling voltage* VRE* At a fall of VBATV potential 3.85 3.90 3.95 V
0 V battery charging current| lov VBATV,VBATC=1V 0.5 1 2 mA
Preliminary charging current limit* | VVLI-PRE* | VBATV,VBATI=2.5V 12 17 22 mV
Full charging current limit* | VLI-Fu* VBATV,VBATI=3.6V 0.13 0.15 0.17 \%
Full charging detection voltage* | VTPR* VBATV,VBATI=4.2V 7 12 17 mV
EXT output sink current Isink VBATV,VBATI=4V — — 10 mA
EXT overcurrent detection value| Imax VBATV,VBATI=4V 12 16 20 mA
EXT off leak current loff EN=5V — — 0.1 MA
EXT output pull-up resistance | Rpu — 250 500 1000 kQ
CS,VBATI,VBATY, and loff2 Vce=0V — — 1 MA
VBATC leak current
IMON amplification GIMON — 19.2 20 20.8 —

14

The set values marked with an asterisk can be changed by customization.
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S1F77500 Series

(3) DC Characteristics 2
Unless otherwise specified, Vcc = 5V, VTDET = 1V, Ta =-20 to +70°C

Specification

ltem Symbol Conditions Min. Typ. Max. Unit
LOW level output voltage 1| VoL1 loL=2.0mA — — 0.4 \%
(CLK)
LOW level output voltage 2| VoL2 loL=10.0mA — — 0.4 \%
(LEDR,LEDG)
Pulldown current 1 IPD1 VoL=0.5V 5 10 20 A
(VCCERR,ERR)
HIGH level output voltage 1 | VOH1 loH=-1.0mA Vce — — \%
(CLK) -04
HIGH level output voltage 2 | VOH2 loH=-1.0mA Vce — — \%
(VCCERR,ERR) -04
LOW level input voltage 1 ViL1 — — — 0.2x \%
(TEST,BATOV,CmoOD1, Vce
CmoD2,CLK,VCCERR)
LOW level input voltage 2 (EN) | VIL2 — — — 0.3 \%
HIGH level input voltage 1 | VIH1 — 0.7x — — \%
(TEST,BATOV,CmoOD1, Vce
CmoD2,CLK,VCCERR)
HIGH level input voltage 2 (EN)| VIH2 — 2.4 — — \%
Input leak current (Full input) ILEAK — -1 — 1 HA

(2) DC Characteristics 2
Unless otherwise specified, Vcc = 5V, VTDET = 1V, Ta =0 to +50°C

Specification
Iltem Symbol Conditions Min. Typ. Max. Unit

Oscillation cycle T T 1.59 1.77 1.95 ms
0 V charging time* Tov Tx213 13 14.5 16 s
Preliminary charging time* | TPRE Tx219 14 15.5 17 min
Full charging detection time | TTPR T x 26 0.1 0.11 0.12 S
Trickle charging time* TTRK Tx219 14 15.5 17 min
Charging time* TFU Tx223 3.6 4 4.4 hour
Overvoltage detection time | TOVER Tx28 0.4 0.45 0.5 S
Recharging detection time TRE Tx25 51 57 63 ms
LEDR flashing cycle TLEDR T x 210 1.6 1.8 2.0 s

The set values marked with an asterisk can be changed by customization.

EPSON 15



S1F77500 Series

m EXAMPLE OF EXTERNAL CONNECTION REFERENCE CIRCUIT

%]) (1EN NC(24) (I) +
10pF 7L
+—() (2BATOV ne3) O
A A 5100
+—() (3)cmMoD1 LEDR(22) ()—fe—ANN—s
A A 5100
+—() “4)cmoD2 LEDG(21) ()—F—ANA—9
() (5)VREF VCCERR(ZO)( )—
+—() (6)GND vee@)) O—e
1500 >
—(Q) (NTEST ExT(18) O—AMN—
777
<—() (ERR Nc@7) O AR
-<—() (9)CLK csue) O——
0.20
O aone veari(15) O——
10kQ
<—() (11)Imon vearv(is) O———o

g {I) (12)ToeT vearc(13) Q——o

10kQ, B a constant 3435

Fig. 6 Example of External Connection Reference Circuit
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S1F77500 Series

m EXTERNAL VIEW (SSOP3-24pin)
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Fig. 7 External View
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S1F77500 Series

NOTICE:

No part of this material may be reproduced or duplicated in any form or by any means without the written permission of Seiko Epson. Seiko Epson
reserves the right to make changes to this material without notice. Seiko Epson does not assume any liability of any kind arising out of any
inaccuracies contained in this material or due to its application or use in any product or circuit and, further, there is no representation that this
material is applicable to products requiring high level reliability, such as, medical products. Moreover, no license to any intellectual property rights
is granted by implication or otherwise, and there is no representation or warranty that anything made in accordance with this material will be free
from any patent or copyright infringement of a third party. This material or portions thereof may contain technology or the subject relating to
strategic products under the control of the Foreign Exchange and Foreign Trade Law of Japan and may require an export license from the Ministry
of International Trade and Industry or other approval from another government agency.

© Seiko Epson Corporation 2001, All rights reserved.

All other product names mentioned herein are trademarks and/or registered trademarks of their respective companies.

SEIKO EPSON CORPORATION
|[ELECTRONIC DEVICES MARKETING DIVISION]|
IC Marketing & Engineering Group

m EPSON Electronic Devices Website
http://www.epsondevice.com

ED International Marketing Department
Europe & U.S.A

421-8 Hino, Hino-shi, Tokyo 191-8501, JAPAN
Phone: 042-587-5812 FAX: 042-587-5564

ENERGY

ED International Marketing Department SAVING

Asia ) ) EPSON
421-8 Hino, Hino-shi, Tokyo 191-8501, JAPAN

Phone: 042-587-5814 FAX: 042-587-5110

First issue October, 2001
Printed in Japan ®



	DESCRIPTION
	FEATURES
	BLOCK DIAGRAM
	PIN ASSIGNMENTS
	PIN FUNCTION
	COMPOSITION OF PIN CIRCUIT
	FUNCTIONAL DESCRIPTION
	ABSOLUTE MAXIMUM RATINGS
	ELECTRICAL CHARACTERISTICS
	EXAMPLE OF EXTERNAL CONNECTION REFERENCE CIRCUIT
	EXTERNAL VIEW (SSOP3-24pin)

