NJU7283 Series

PRELIMINALY

BATTERY BACK—UP SWITCHER

M GENERAL DESCRIPTION S PACKAGE OUTLINE

The NJU7283 series is a Battery Back—up Switcher.

It contains dual voltage regulators, triple voltage detec—
tors and switch control circuit.

The regulated main power supply is switched to the back-up
at detecting the drop-out voltage of main power supply. The
other regulator is incorporated independently.

Triple detectors monitor the main power supply, the back-
up supply and its output. The signal is output from each
terminal at the detectors operating. ‘

The power consumption on the back-up operation is esspeci— NJU7283XM NJU7283XV
ally suppressed because of the little drop-out voltage of
the back-up switch and the special sequence at the main
power charge—up.

This series is suitable for battery operated items
bacause of its low operating current.

M FEATURES M PIN CONFIGURATION
@ Low Power Consumption ——— Normal : 30u A max. @VIN=6V
Back—up: 2. 11 A max.

@ Wide Operating Voltage—- From 2.0 to 15V |: o
@® Low Drop—out Voltage -— REG1 : 0.35V max. @lrea=30mA Vst e
REG2 : 0.35V max. @lour=50mA PR 2_| VIN
@ High Precision Output Voltage —— *2% NJU7283XX
@ High Precision triple Detectors incorporated vai[(3 | 8 _|vour
——— #£2% INT, PREEND, END wil ] mk
@ The Special Sequence at the Main Power Charge-up

@ Available to Customize the Output and Detected Voltages
@ CMOS Technology
@ Package Outline -— DMP-8 / SSOP-8
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NJU7283 Series <

M VERSION LINE-UP
Ta=25°C  [UNIT:V]

g % OUTPUT VOLTAGE SWITCH VOLTAGE INT DETECT VOLT. |END DETECT VOLT.
]

MIN. | TYP.| MAX.| MIN. | TYP.| MAX.| MIN. | TYP.| MAX.| MIN. | TYP. | MAX
NJU7283A/|4.900(5.000}5.100|3.593]3. 634 (3. 728[4. 507}4. 600|4. 693 2. 2532, 300|2. 347
NJU72838B(3.527|3.600{3.673|3. 507 3.395(3.483|4.213]|4.300|4. 38712. 351]|2.400]2. 449
NJU7283cC|3 230|3.300{3.370|3.075|3. 157|3.239(3. 919(4. 0004. 0812. 253|2. 300|2. 347
NJU7283D|3. 135|3.200|3.265{2. 822{2. 890|2. 958(3. 234{3. 300|3. 366 2. 351 2. 400]2. 449
NJU7283E|3087|3.150|3.213(3.229|3.315{3.401|4. 116[4. 200|4. 2842, 254(2. 300|2. 346
NJU7283F|4.900|5.000{5. 100{3.229]3.315|3.401{4. 116(4. 200|4. 284|2. 254|2. 300|2. 346
NJU7283G]|2 940|3.000|3. 060|2.400|2. 450{2. 500]2. 744 |2, 800|2. 856{1. 960|2. 000|2. 040
NJU7283H]|2 940]3.000]3. 060[2. 822|2. 890|2.958|3. 234|3. 300| 3. 366 2. 351|2. 400| 2. 449

Note) It is available to customize the regurators' output and the detection voltages.
M TERMINAL DESCRIPTION
NO | Symbol Function

1 | VSss GND

2 | PREEND | The Output Terminal for PREEND Voltage Detector (Nch Open Drain)

3 | VBAT The Back-up Power Supply Input Terminal

4 | INT The Output Termina! for INT Voltage Detector (Nch Open Drain)

5 | END The Output Terminal for END Voltage Detector (Nch Open Drain) E

6 | VouT The Output Terminal for Regulator2 or the Back-up Switch

7 { VIN The Main Power Supply Input Terminal

8 | VREG The Output Termina! for Regulatorl
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NJU7283 Series

B FUNCTIONAL DESCRIPTION

1. Description for Each Blocks

(1) VOLTAGE REGULATORS ( REG1,REG2)
The NJU7283 Series incorporates dual voltage regulators ( REGI,REG2 ). The features
of each regulator is mentioned beiow.

(1-1) VOLTAGE REGULATOR 1 ( REG1 )
This series regulator featuring the high precision output voltage (+2%) operates
constantly.
The output voltage is available to be customized under the condition of voltages
between 2V and 6V by 0.1V step by masked option.

(1-2) VOLTAGE REGULATOR 2 ( REG2 )

This series regulator featuring the high precision output voltage (+2%) has the
OUTPUT OFF function. The REG2 becomes OFF, when the power source is switched from
the main power supply to the back-up power supply. In the condition of charging-up
the main power supply from the approximate GND level, the REG2 starts operating at
the ON status because of its special sequence.

The output voltage is available to be customized under the condition of voltages
between 2V and 6V by 0. 1V step by masked option.

(2) VOLTAGE DETECTOR

The NJU7283 incorporates triple voltage detectors ( INT, PREEND and END Detector ).
Each voltage detector is featured the hysterisys operation and the high precision
output voltage (+2%).

The output buffer is constructed with the Nch open drain.
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NJU7283 Series ad
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(2-1) INT Voltage Detector

The INT voltage detector keeps watching the VIN terminal and when the VIN is
dropped—-down, the INT detector outputs the signal changing its level from Hi-Z to
Low.

The INT voltage detector is provided with its power supply from the VIN and the
VBAT terminal. Therefore, the INT output level is definite if that each terminal
operates within guaranteed operating voltage range. To switch the INT output level
from Low to Hi-Z ( To release the detection), it is required that the VIN voltage is
larger than the INT release voltage ( VIN > +VDET1 ) and the VOUT voltage is larger
than the INT output inhibit voltage ( VOUT>VSW2 ). ( See 3-2 VSW2 detection circuit.)

The detection voltage is available to be customized under the condition of wvol-
tages between 3.0V and 5.0V by 0.1V step by masked option.

(2-2) PREEND Voltage Detector

The PREEND voltage detector keeps watching the VBAT terminal and when the VBAT is
dropped—-down, the PREEND detector outputs the signal changing its level from Hi-Z to
Low.

The PREEND voltage detector is provided with its power supply from the VIN
terminal. Therefore, the PREEND output level is definite if the VIN terminal operates
within guaranteed operating voltage range. When the REG2 becomes OFF with the VIN
being dropped-down ( VINSVSW1 ), the PREEND output level is forced to Low.

The detection voltage is available to be customized under the condition of wvol-
tages between 2.2V and 2.7V by 0.1V step by masked option. It is required that the
PREEND detection voltage is larger than the END detection voltage.

(2-3) END Voltage Detector

The END voltage detector keeps watching the VOUT terminal and when the VOUT is
dropped—-down, the END detector outputs the signal changing its level from Hi-Z to
Low.

The END voltage detector is provided with its power supply from the VOUT terminal.
Therefore, the END output leve! is definite if the VOUT terminal operates in the
condition of VOUTZ1.0V.

The detection voltage is available to be customized under the condition of wvol-
tages between 2.0V and 2.7V by 0.1V step by masked option.

(3) POWER SUPPLY SWITCHER
(3-1) VSW1 Voltage Detection Circuit

The VSW1 voltage detection circuit keeps watching the VIN terminal and when the
VIN is dropped—down or charged-up ,the VSW1 detection circuit switches the REG2 out-
put and the VBAT output through the VOUT terminal. When the VIN voltage is larger
than VSW1, the REG2 output is activated and the VBAT switch is OFF. When the VIN vol-
tage is smaller than VSW1, the REG2 output is turned OFF and the VBAT switch is
turned ON. :

( These operation is called “normal operation” on this data sheet.)

The timing on which the REG2 is turned OFF and the VBAT is also switched OFF may
be occurred, connect the larger capacitor ( >10uF ) between the VOUT termina! and
VSS terminal to stabilize the VOUT voltage.
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NJU7283 Series
_

At the period between the VIN or the VBAT is charged—up from approximate 6ND level
and the INT output level becomes the Hi—Z, which called the Special Sequence on this
data sheet, the REG2 output is turned ON and the VBAT switch is turned OFF in every
condition of the VSWi. At the reason of this, the back—up power consumption is saved.

The detection voltage is available to be customized under the condition of vol-
tages between 2.0V and 5.0V by 0.1V step by masked option.

(3-2) VSW2 Voltage Detection Circuit

The VSW2 voltage detection circuit keeps watching the VOUT terminal and when the
VOUT voltage becomes larger than the INT output inhibit voltage ( VOUT > VSW2 ), the
INT output inhibit signal is output to the INT control circuit.

The detection voltage is available to be customized under the condition of vol-
tages between 2.0V and 5.0V by 0.1V step by masked option

(3-3) INT Control Circuit

When the VIN voltage becomes larger than the INT output inhibit voltage ( VSW2 ),
the INT voltage detector outputs the signal changing its level from Low to Hi-Z in
the condition of being input the INT output inhibit signal from the VSW2 voltage
detection circuit.

When the VIN voltage becomes smaller than the INT detection voltage ( -VDET1 ),
the INT voltage detector outputs the signal changing its level from Hi-Z +to Low
in every condition of the VSW2.

When the VOUT voltage becomes smaller than the INT output inhibit voltage ( VSW2),
the INT voltage detector keeps outputting the Hi-Z leve! in the condition of the VIN
being larger than the INT detection voltage

6-216 New Japan Radio Co., L4
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B OPERATION TIMING GHART
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NJU7283 Series

B ABSOLUTE MAXIMUM RATINGS

P AR A M E T E RISYMBOL|R A T | N G SJUNI T
Main Supply Voltage ViN 18 \
Back—up Supply Voltage | VBAT 18 \
Regulator Output Voltage | Vor, Vees Vss—0. 3~Vi+0. 3 v
INT Vint
END  Output Voltage Vew Vss=0.3~18 v
PREEND VPRE
Power Dissipation Po 300 (DMP) 250 (SSOP) mw
Operating Temperature Toer -30~+85 °C
Storage Temperature Tswa ~40~+125 °‘c

B ELECTRICAL CHARACTER

1. NJU7283A (Ta=25°C)
P ARAMETER|SYMBOL|CONDI TI1 ONS| MIN TYP MAX UNIT | CIR-
CculT
Operating Voltage Vin 2.0 - 15 \ 2.7
Back—up Input Voltage Vaar 2.0 - 4.0 v 6
Operating Current 1ss1 V=6V, Vear=3V, No Load - 10 30 uA 1.
| sani V=6V, Vear=3V, No Load - 0. 26 0. 50 MA 1
larz | VieOpen Ta=25°C - 1.0 2.1 uA 1
Vear=3V, No Load| Ta=85°C - - 3.5 uA 1
VOLTAGE REGULATOR
Output Voltage 1 Vrea Vin=6V, |ree=30mA 4. 90 5. 00 5.10 v 2
Dropout Voltage 1 AVier | 1ree=30mA - 0.2 0.35 v 2
Load Regulation 1 AVeear | Vin=bV, lrea=100 u A~40mA - 50 110 mv 2
Line Regulation 1 AVieez | Vineb~ 15V, 1rea=30mA - 50 110 mV 2
Temperature AVres | Ta=-30°C~85°C - +0.71 - mV/°C 2
Coefficient of Ve ATa
Output Voltage 2 Vot V=6V, an=50mA 4,90 5.00 5.10 v 2
Dropout Voltage 2 AVioz lorr=50mA - 0.2 0. 35 Vv 2
Load Regulation 2 AVoum | ViebY, 1ar=100 12 A~60mA - 50 110 mv 2
Line Reguiation 2 AVarz | Vis6~ 15V, lour=50mA - 50 110 mV 2
Temperature AVanr | 1.5~30°C~85°C - +0.7 - mV/°C 2
Coefficient of Var AT,
SWITCH
Switching Voltage Vsw Vear=2. 8V, Vin Detection | 3.539 | 3.634 | 3.728 v 3
INT Output Inhibit V. Vswz Venr=3V, Vour Detection 4.650 | 4.750 | 4.850 v 4
Vear Switch Leak Cur, Ieex Vin=6V, Vaar=0V - - 1 uhA 5
Vear Switch Resistance Rn Viw=0pen Vear=3V - - 100 Q 6
losr=10~500 u A
Temperature AVsni | T.=~30°C~85°C - +0. 51 - mvV/°C 3
Coefficient of Vsm ATa
Temperature AVsrz | T.=-30°C~85°C - +0. 51 - mv/°C 4
Coefficient of Vsm ATa
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NJU7283 Series

P AR A NETTER SYMBOL| C OND I T 1 ONS| MIN TYP MAX UNIT | CIR-
CUIT
VOLTAGE DETECTOR
INT Detection Voltage | —Veenn | Vv Detection 4.507 | 4.600 | 4.693 v 7
INT Release Voltage +Vien 4.609 [4.719 |4.828 v 7
END Detection Voltage | —Voerz | Vour Detection 2.253 | 2.300 |2 347 v 7
END Release Voltage +Voer2 2.351 | 2.420 | 2.489 \ 7
PREEND Detection —-Voers | Vear Detection 2.403 |2.500 | 2 597 v 7
Voltage
PREEND Release Voltage| +Virn 2.513 | 2.640 | 2. 767 \
Operating Voltage Veoer Vin or Vear 2.0 - 15 v 7
Temperature A=Veen | T.=-30°C~85°C - +0. 66 - mv/°C 7
ATa
Coefficient of A~Voen | Ta=-30°C~85°C - +0. 33 - mv/°C 7
ATa
Detection Voltage A=Vt [T=-30°C~85°C - +0. 36 - mv/°C 7
ATa
Vos=0. 5V INT 1. 50 2. 30 - mA 8
OQutput Current Isik | ViNeVear= PREEND 1. 50 2. 30 - mA 8
2.0V END 1. 50 2.30 - mA 8
Leakage Current lies | Vos=15V, Vis 15V 0.1 uA 8

WNew Japan Radio Co. L.
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2. NJU7283B (Ta=25°C)
P ARAMNETER|SYMBOLl CONDI T 1 ONS{| MN TYP MAX UNIT | CIR-
culT
Operating Voltage Vin 2.0 - 15 \J 2.7
Back-up Input Voltage Vaar 2.0 ~ 4.0 v 6
Operating Current Fssi Vin=6Y, Vear=3V, No Load - 10 30 HA 1
leart | Vin=6V, Vaar=3V, No Load = 0. 26 0. 50 u A 1
learz | Vin=0Open Ta=25°C - 1.0 2.1 HA 1
Vaar=3V, No load| Ta=85°C - - 3.5 uA 1
VOLTAGE REGULATOR
Output Voltage 1 Viea Vin=6V, 1ree=30mA 3.527 |3.600 |3.673 v 2
Dropout Voltage 1 AVior I rea=30mA - 0.2 0. 35 v 2
l.oad Regulation 1 AVeear | V=6V, 1ree=100 u A~40mA - 40 100 mV 2
Line Regulation 1 AVeesz | V6~ 15V, Irea=30mA - 38 100 mv 2
Temperature AVees | Ta=—30°C~85°C - +*0. 47 - mv/°C 2
Coefficient of Ve ATa
Output Voltage 2 Vour V=6V, lan=50mA 3.527 |3.600 |3.673 v 2
Dropout Voltage 2 AViez | lowr=50mA - 0.2 0.35 v 2
Load Regulation 2 AVam | Vik=6V, 1our=100 u A~ 60mA - 50 110 m 2
Line Regulation 2 AVwrz | V=6~ 15V, lar=50mA - 50 110 mv 2
Temperature AVar | T.=-30°C~85°C - +0. 47 - mv/°C 2
Coefficient of Vur ATa
SWITCH
Switching Voltage Vsm Vear=2. 8V, Vi Detection 3.307 | 3.395 | 3.483 v 3
INT Output Inhibit V. Vsw2 Vear=3V, Vaur Detection 4.348 | 3.420 | 3.492 v 4
Vear Switch Leak Cur. lLex V=6V, Venr=0V - - 1 uA 5
Vear Switch Resistance Rn Vi=Open Vear=3V - - 100 Q 6
loyr=10~500 i A
Temperature AV | Ta=-30°C~85°C - +0. 44 - mv/°C 3
Coefficient of Vem AT.
Temperature AVse | T.==30°C~85°C - +0.45 - mv/°C 4
Coefficient of Vs AT
VOLTAGE DETECTOR
INT Detection Voltage | -Veenn | Vin Detection 4.213 | 4.300 | 4.387 v 7
INT Release Voltage +Voeni 4,306 | 4,409 | 4.513 v 7
END Detection Voltage | —Veerz | Vour Detection 2. 351 2.400 | 2.449 \ 7
END Release Voltage +Voerz 2.457 | 2.528 | 2.599 Vv 7
PREEND Detection ~Voers | Vear Detection 2.501 | 2.600 |2 699 v 7
Voltage
PREEND Release Voltage] +Voem 12.611 | 2.740 | 2.869 v 7
Operating Voltage Vorr Vin or Vaar 2.0 - 16 v 7
Temperature A~Veen | T,.=-30°C~85°C - +0.57 - mv/°C 7
ATa
Coefficient of A-Veen | T.=-30°C~85°C - +0.33 - mv/°C 7
AT,
Detection Voltage A-Veen | T.=—30°C~85°C - +0. 36 - mw/°C 7
AT,
Vis=0. 5V INT 1.50 2,30 - mA 8
Output Current Isi Vin=Vear= PREEND 1. 50 2. 30 - mA 8
2.0V END 1, 50 2. 30 - mA 8
Leakage Current |eak Vos=15V, Vin=15V 0.1 uA 8
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3. NJU7283C (Ta=25°C)
P ARAMETE R/ SYMBOL|CONDI T | ONS/| MN TYP MAX UNIT | CIR-
CculT
Operating Voltage Vin 2.0 - 15 \ 2.7
Back~up Input Voltage Vear 2.0 - 4.0 \ 6
Operating Current Iss1 Viw=6V, Vaar=3V, No Load - 10 30 uA 1
leann | Vin=6Y, Venr=3V, No Load - 0. 26 0. 50 nA 1
1ear2 Vin=0pen Ta=25°C - 1.0 2.1 uA 1
Vewr=3V, No Load| Ta=85°C - - 3.5 uA 1
VOLTAGE REGULATOR
Output Voltage 1 Vrea V=6V, lrec=30mA 3.230 |3.300 |3.370 | 2
Dropout Voltage 1 AVin 1 reg=30mA - 0.2 0. 35 Vv 2
Load Regulation 1 AVrear | V=6V, 1rea=100 u A~40mA - 40 100 mv 2
Line Regulation 1 AVreaz | Vin=6~15V, |ree=30mA - 38 100 mV 2
Temperature AVeea | Ta=—30°C~85°C - +0. 47 - mv/°C 2
Coefficient of Veea ATa
Output Voltage 2 Vour Vii=bV, lour=50mA 3.230 |3.300 }{3.370 v 2
Dropout Voltage 2 AViez | lour=50mA - 0.2 0. 35 1 2
Load Regulation 2 AVon | V=6V, tan=100 2t A~ 60mA - 50 110 mV 2
Line Regulation 2 AVarz | Vin=6~15V, | ar=50mA - 50 110 mvV 2
Temperature AVan | T.=-30°C~85°C - +0. 47 - mV/°C 2
Coefficient of Var AT,
SWITCH
Switching Voltage Vst Vear=2. 8V, Vin Detection 3.075 |3.157 | 3.239 Vv 3
INT Output Inhibit V. Vswz Vear=3V, Vaur Detection 3.069 |3.135 |3.201 v 4
Vear Switch Leak Cur lLex Vin=6V, Vear=0V - = 1 HA 5
Vear Switch Resistance Rn VivOpen Venr=3V - - 100 Q 6
tor=10~500 u A
Temperature AVsm | T.=-30°C~85°C - +0. 45 - mv/°C 3
Coefficient of Va1 ATa
Temperature AVsez | T.=-30°C~85°C - +0.45 - mvV/°C 4
Coefficient of Vsw2 ATa
VOLTAGE DETECTOR
INT Detection Voltage | —Veen | Vin Detection 3.919 | 4.000 | 4.081 \ 7
INT Release Voltage +Voen 4.003 |4.100 |4.197 v 7
END Detection Voltage | —Voerz | Vwr Detection 2.253 [ 2.300 | 2. 347 Vv 7
END Release Voltage +Voerz 2. 351 2.420 | 2.489 v 7
PREEND Detection -Voera | Vaar Detection 2.403 | 2.500 | 2,597 v 7
Voltage
PREEND Release Voltage| +Viers 2.513 | 2.640 | 2.767 v 7
Operating Voltage Veer Vin or Vear 2.0 - 15 Vv 7
Temperature A~Veen | T.=—30°C~85°C - +0, 57 - mV/°C 7
ATa
Coefficient of A~Voen | T.=—30°C~85°C - +0.33 - wv/°C 7
AT.
Detection Voltage A-Veen | T.=—30°C~85°C - +0. 36 - mv/°C 7
ATa
Vbs=0. 5V INT 1. 50 2.30 - mA 8
Output Current I s Vi=Vear= PREEND 1. 50 2.30 - mA 8
2,0V END 1. 50 2. 30 - mA 8
Leakage Current e Vos=15V, V=15V 0.1 1A ]
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4. NJU7283D (Ta=25°C)
P AR A MNMETTE R|[SYMBOLL COND I T 1 ONS| MIN TYP MAX UNIT | CIR-
cuIT
Operating Voltage Vin 2.0 - 15 \ 2.7
Back-up Input Voltage Vear 2.0 - 4.0 \ 6
Operating Current I'ss1 Vin=3. 6V, Vear=3V, No Load - 10 30 1A 1
leart | Vin=3. 6V, Vasr=3V, No Load - 0. 26 0. 50 uA 1
learz Vi=Open Ta=25°C - 1.0 2.1 1A 1
Vear=3V, No Load| Ta=85°C - - 3.5 MA 1
VOLTAGE REGULATOR
Qutput Voltage 1 Vreo Vin=3. 6V, lree=15mA J3.135 | 3.200 | 3.265 A 2
Dropout Voltage 1 AVios I reg=15mA - 0. 06 0.18 \ 2
Load Regulation 1 AVrear | Vin=3. 6V, lrea=100uA~20mA - 40 100 mv 2
Line Regulation 1 AVeeaz | Vin=3. 6~15V, lmea=15mA - 38 100 mv 2
Temperature AVra | Ta=~30°C~85°C - +0. 46 - w/°C 2
Coefficient of Ve ATa
Output Voltage 2 Vour Vin=3. 6V, lor=15mA 3.135 |3.200 | 3.265 v 2
Dropout Voltage 2 AViez | lor=15mA - 0. 02 0. 06 \i 2
Load Regulation 2 AVar | VIN=3. 6V, 10UT=1004 A~ 20mA - 50 110 mwv 2
Line Regulation 2 AVarz | Vik=3. 6~ 15V, lar=15mA - 50 110 mv 2
Temperature AVanr | T.=-30°C~85°C - +0. 46 - mw/°C 2
Coefficient of Vor ATa
SWITCH
Switching Voltage Vs Vear=2. 8V, Vin Detection | 2.822 | 2.890 | 2.958 v 3
INT Output Inhibit V., Vswz Vear=3V, Vour Detection 2.976 | 3.040 | 3.104 \Z 4
Vear Switch Leak Cur | Lex Vin=3. 6V, Vear=0V - - 1 uA 5
Vear Switch Resistance Rn Vin=0Open Vear=3V - - 100 Q 6
Jour=10~500 u A
Temperature AVswy | T.=-30°C~85°C - +0. 41 - mv/°C 3
Coefficient of Ve ATa
Temperature AVse: | T.=-30°C~85°C - +0. 43 - mv/°C 4
Coefficient of Vw2 AT,
VOLTAGE DETECTOR
INT Detection Voltage | —Veeni | Vin Detection 3.234 |3.300 | 3.361 Vv 7
INT Release Voltage +VoeTt 3.315 |} 3.400 | 3.485 \4 7
END Detection Voltage | —Virz | Var Detection 2. 351 2.400 | 2.449 \ 7
END Release Voltage +Vperz 2.457 | 2.528 | 2.599 \ 7
PREEND Detection —Voera | Vear Detection 2.501 |2.600 |2 699 v 7
Voltage
PREEND Release Voltage| +Views 2.611 2. 740 | 2. 869 \ 7
Operating Voltage Veer Vin or Vear 2.0 - 15 Vv 7
Temperature A-Voen | T.=-30°C~85°C - +0. 47 - mv/°C 7
AT,
Coefficient of A-Veen | T=-30°C~85°C - +0. 34 - mv/°C 7
ATa
Detection Voltage A-Voen | T.=-30°C~85°C - +0. 37 - mv/°C 7
AT,
Vbs=0. 5V INT 1. 50 2.30 - mA 8
Output Current Fsin Viv=Vear= PREEND 1. 50 2. 30 - mA 8
2.0V END 1. 50 2. 30 - mA 8
l.eakage Current | Leax Vos=15V, V=15V 0.1 A 8
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5. NUU7283E (Ta=25°C)
P AR A MNMETE R SYMBOLl| COND I T I ONS| MIN TYP MAX UNIT | CIR-
cUIT
Operating Voltage Vi 2.0 - 15 \ 2.7
Back—up Input Voltage Vaar 2.0 ~ 4.0 \ 6
Operating Current Iss1 Vin=6V, Vaar=3V, No Load - 10 30 HA 1
laanr | Vin=6V, Vear=3V, No Load - 0. 26 0. 50 A 1
larz | Vi=Open [Ta=25c | - 1.0 2.1 A 1
Ven=3V, No Load| Ta=85°C | - - 3.5 A 1
VOLTAGE REGULATOR
Output Voltage 1 Vres Vin=6V, lre¢=30mA 3.087 |3.150 |3.213 v 2
Dropout Voltage 1 AVim 1re=30mA - 0.20 0. 35 Vv 2
Load Regulation 1 AVrest | Vin=6V, 1ree=100 g A~40mA - 40 100 mw 2
Line Regulation 1 AVreaz | Vinm6~ 15V, lrea=30mA - 38 100 W 2
Temperature AVrea | Ta=-30°C~85°C - +0. 45 - mvV/°C 2
Coefficient of Vmes ATa
Output Voltage 2 Vour Viv=6Y, lar=50mA 3.087 |3.150 | 3.213 \4 2
Dropout Voltage 2 AViez | our=50mA - 0.20 0.35 v 2
Load Regulation 2 AVam | Vin=6V, tor=100 A~ 60mA - 50 110 mV 2
Line Regulation 2 AVawrz | Vis6~15V, lr=60mA - 50 110 mw 2
Temperature AVar | T.=-30°C~85°C - +0. 45 - mv/°C 2
Coefficient of Var AT,
SWITCH
Switching Voltage Vs Van=2. 8V, Vin Detection 3.229 }3.315 |3 401 \ 3
INT Qutput Inhibit V. Vswz Vesr=3V, Var Detection 2.930 | 2,993 | 3.056 v 4
Vear Switch Leak Cur fLex Vin=6V, Vesr=0V - - 1 uA 5
Vear Switch Resistance Rn Vin=Open Vear=3V - - 100 Q 6
lour=10~500 1 A
Temperature AVsm | T.=-30°C~85°C - +0. 47 - mw/°C 3
Coefficient of Vsn ATa
Temperature AVsm | T.=-30°C~85°C - +0. 43 - n/°C 4
Coefficient of Va2 ATa
VOLTAGE DETECTOR
INT Detection Voltage Voenr | Vin Detection 4.116 |4.200 | 4. 284 \] 7
INT Release Voltage Voen 4,204 |[4.305 |4.407 \ 7 G
END Detection Voltage Voerz | Vour Detection 2.254 | 2.300 |2 346 v 7
END Release Voltage Voerz 2.348 | 2.420 |2 492 \ 7
PREEND Detection Voera | Vear Detection 2.404 | 2.500 | 2.596 v 7
Voltage
PREEND Release Voltage| Voers 2.514 | 2.640 | 2. 766 \ 7
Operating Voltage Voer Vin or Ve 2.0 - 15 v 7
Temperature A-Voen | T.=—30°C~85°C - +0. 60 - mv/°C 7
ATa '
Coefficient of A~Voen | Ta=~30°C~85°C - +0. 33 - mv/°C 7
AT, .
Detection Voltage A-Veen | T.=—30°C~85°C - +0. 36 - mv/°C 7
AT
Vos=0. 5V INT 1. 50 2.30 - mA 8
Output Current I sin Vin=Vear= PREEND 1. 50 2.30 - mA 8
2.0V END 1. 50 2. 30 - mA 8
Leakage Current lLeax Ves=15V, V=15V 0.1 uA 8
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6. NJU7283F (Ta=25°C)
P AR A M ETE R[SYMBOLI COND I T 1 ONS| MIN TYP MAX UNIT | CIR-
cuT
Operating Voltage Vin 2.0 - 15 \ 2.7
Back-up Input Voltage Vear 2.0 - 4.0 Vv 6
Operating Current Iss1 V=8V, Vear=3V, No Load - 10 30 uA 1
faart | Vin=6V, Vear=3V, No Load - 0. 26 0. 50 uA 1
laat2 Vin=Open Ta=25°C - 1.0 2.1 uA 1
Vear=3V, No Load| Ta=85°C - - 3.5 uA 1
VOLTAGE REGULATOR '
Output Voltage 1 Vres V=6V, Iree=30mA 4.900 |5.000 {5.100 \4 2
Dropout Voltage 1 AVior | 1rea=30mA - 0. 20 0. 35 \J 2
Load Regulation 1 AVrear | Vin=6V, lree=100 1 A~40mA - 40 100 mv 2
Line Regulation 1 AVeeez | Vin=6~15V, 1ra=30mA - 38 100 mv 2
Temperature AVeea | Ta==30°C~85°C - +0.45 - mv/°C 2
Coefficient of Vea ATa
OQutput Voltage 2 Vaur V=6V, |our=50mA 4.900 (5.000 |5.100 v 2
Dropout Veltage 2 AViez | lon=50mA - 0. 20 0. 35 \ 2
Load Regulation 2 AVorn | V=6V, 1o1=100 1 A~60mA - 50 110 mv 2
Line Regulation 2 AVaiz | Vie6~ 15V, lar=50mA - 50 110 mv 2
Temperature AVar | T.=-30°C~85°C - +0. 45 - m/°C 2
Coefficient of Var AT,
SWITCH
Switching Voltage Ven Venr=2. 8V, Vix Detection | 3.229 | 3.315 | 3.401 \4 3
INT Output !nhibit V. Vswz Vear=3V, Vour Detection 2.930 | 2,993 | 3.056 v 4
Vear Switch Leak Cur {1ex Vin=6V, Vear=0V - - 1 uA 5
Vear Switch Resistance Rn Vi=0pen Vear=3V - - 100 Q 6
lor=10~500 u A
Temperature AVsmi | T.=-30°C~85°C - +0.47 - mv/°C 3
Coefficient of Vi ATa
Temperature AVse2 | T.=~30°C~85°C - +0.43 - mw/°C 4
Coefficient of Va2 ATa
VOLTAGE DETECTOR
INT Detection Voltage | ~Veern | Vin Detection 4.116 | 4.200 | 4.284 Vv 7
INT Release Voltage +Voen) 4.204 14.305 |4.407 \ 7
END Detection Voltage | ~Voerz | Vour Detection 2.254 | 2.300 | 2. 346 \ 7
END Release Voltage +Voerz 2.348 |2 420 | 2.492 v 7
PREEND Detection —Voera | Vaar Detection 2.404 | 2.500 |2 596 v 7
Voltage
PREEND Release Voltage| +Veer 2.514 | 2.640 | 2.766 v 7
Operating Voltage PR Vin or Vear 2.0 - 15 \ 7
Temperature A-Veer | Ta=-30°C~85°C - +0. 60 - mv/°C 7
AT
Coefficient of A-Veen | T,=-30°C~85°C - +0. 33 - mv/°C 7
AT.
Detection Voltage A-Voen | T.=-30°C~85°C - +0.36 - mvV/°C 7
ATa
Vos=0. 5V INT 1. 50 2.30 - mA 8
Output Current I s Vin=Vear= PREEND 1. 50 2.30 - mA 8
2.0V END 1. 50 2.30 - mA 8
Leakage Current lieax | Vos=15V, V=15V 0.1 HA 8
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7. NJU7283G (Ta=25°C)
P AR A METE R SYMBOL)] COND I T I ONS/| MN TYP MAX UNIT | CIR-
culY
Operating Voltage Vin (1. 8)* - 15 v 2.7
Back-up Input Voltage Vaar (1.8)% - 4,0 v 6
Operating Current {581 Vin=3. 6V, Vear=3V, No load - 10 30 uA 1
lean | Vin=3. 6V, Vear=3V, No load - 0. 26 0. 50 HA 1
lsrz | Vin=Open [Ta=25°C | - 1.0 2.1 uA 1
Vaur=3V, No Load| Ta=85°C | - - 3.5 uA 1
VOLTAGE REGULATOR
Qutput Voltage 1 Vres Vin=3. 6V, lrea=15mA 2. 940 3.000 | 3.060 v 2
Dropout Voltage 1 AVior | 1rea=15mA - 0. 06 0.18 v 2
Load Regulation 1 AVeea | Vin=3. 6V, 1rea=1004 A~20mA - 40 100 v 2
Line Regulation 1 AVrea | Vin=3. 6~ 15V, lree=15mA - 38 100 mwV 2
Temperature AViea | Te=—30°C~85°C - +0. 46 - mV/°C 2
Coefficient of Ve ATa
Qutput Voltage 2 Vour Vin=3. 6V, lour=15mA 2. 940 3.000 | 3.060 " 2
Dropout Voltage 2 AVie {an=15mA - 0.02 0. 06 v 2
Load Regulation 2 AVoum | Vin=3. 6V, lan=1004A~20mA - 50 110 mv 2
Line Regulation 2 AVaurz | Vin=3. 6~ 15V, loar=15mA - 50 110 mv 2
Temperature AVor | T.=-30°C~85°C - +0. 46 - mv/°C 2
Coefficient of Vor AT
SWITCH
Switching Voltage Vs Vear=2. 8V, Vin Detection 2.400 | 2,450 | 2.500 v 3
INT Qutput Inhibit V. Vswz Vear=3V, Vaur Detection 2.793 | 2.850 | 2. 907 \ 4
Vear Switch Leak Cur liex Vie=3. 6V, Vear=0V - - 1 HA 5
Vear Switch Resistance Rn Viwe Vaar=3V - - 100 Q 6
four=10~500 i A
Temperature AVsn | T.==30°C~85°C - +0. 41 - mv/°C 3
Coefficient of Vs AT,
Temperature AVsrz | T,.=-30°C~85°C - +0. 43 - mv/°C 4
Coefficient of Vsz ATa
VOLTAGE DETECTOR
INT Detection Voltage | —Voenn | Vin Detection 2.744 | 2.800 | 2.856 v 7
INT Release Voltage +Voer 2,808 | 2.880 |2 952 v 7 G
END Detection Voltage | —Veerz | Vaur Detection 1.960 [ 2.000 |2 040 v 7
END Release Voltage +Voerz 2.047 |2.100 |2 153 \ 7
PREEND Detection ~Viers | Vear Detection 2.548 | 2.600 | 2. 652 \') 7
Voltage
PREEND Release Voltage| +Vuer 2.671 |[2.740 | 2.809 v 7
Operating Voltage Voer Vik or Vear (1. 8) - 15 v 7
Temperature A-Ven | T.=~30°C~85°C - +0. 47 - mv/°C 7
AT,
Coefficient of A-Veen | T.==30°C~85°C - +0. 34 - nw/°C 7
AT,
Detection Voltage A-Voen | T.=-30°C~85°C - +0. 37 - mvV/°C 7
AT,
Vis=0. 5V INT 1. 50 2.30 - mA 8
Qutput Current Isinc ViN=Vear= PREEND 1.50 2.30 - mA 8
2.0V END 1.50 2.30 - mA 8
Leakage Current Jie | Vos=15V, V=15V 0.1 uA 8
NOTE: ( )* is preliminary.
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8. NJU7283H (Ta=25°C)
P ARAMETTE R/ SYMBOLCONDI T 1 ONS| RN TYP MAX UNIT | CIR-
cuIT
Operating Voltage Vi 2.0 - 15 v 2.7
Back-up Input Voltage Vet 2.0 - 4.0 v 6
Operating Current Isst Vii=3. 6V, Vear=3V, No Load - 10 30 uA 1
laan | Vin=3. 6V, Vesr=3V, No Load - 0. 26 0. 50 uA 1
laarz Vin=Open Ta=25°C - 1.0 2.1 uA 1
Vear=3V, No Load| Ta=85°C - - 3.5 U A 1
VOLTAGE REGULATOR
Output Voltage 1 Vrea Vi3, 6V, Irea=15mA 2. 940 3.000 | 3.060 \J 2
Dropout Voltage 1 AV I rea=15mA - 0. 06 0.18 v 2
Load Regulation 1 AVeear | Vin=3. 6V, lree=100g A~20mA - 40 100 mv 2
Line Regulation 1 AVreaz | Vin=3. 6~ 15V, lrea=15mA - 38 100 mv 2
Temperature AVrea | Ta=—30°C~85°C - +0. 46 - mV/°C 2
Coefficient of Vres ATa
Output Voltage 2 Vour Vi=3. 6V, lor=15mA 2. 940 3.000 | 3.060 v 2
Dropout Voltage 2 AViez tour=15mA -~ 0.02 0. 06 \] 2
Load Regulation 2 AVan | Vin=3. 6V, an=100gA~20mA - 50 110 w 2
Line Regulation 2 AVarz | V=3, 6~15V, lwr=15mA - 50 110 mw 2
Temperature AVan | T.=~30°C~85°C - +0. 46 - mvV/°C 2
Coefficient of Var ATa
SWITCH
Switching Voltage Vs Vear=2. 8V, Vix Detection 2.822 | 2.890 | 2. 958 \ 3
INT Output Inhibit V. Vswz Vear=3V, Var Detection 2.790 |2.850 | 2.910 v 4
Vear Switch Leak Cur | ek Vin=3. 6V, Vear=0V - - 1 uA 5
Vear Switch Resistance Rwn Vin=Open Vear=3V - - 100 Q 6
lor=10~500 u A
Temperature AVsm | T=~30°C~85°C - +0. 41 - mv/°C 3
Coefficient of Ve ATa
Temperature AVse | T.=-30°C~85°C - +0.43 - mv/°C 4
Coefficient of Vse2 ATa
VOLTAGE DETECTOR
INT Detection Voltage | —Voen Vi Detection 3.234 |3.300 | 3.366 \ 7
INT Release Voltage +Voen 3.315 | 3.400 | 3.485 \ 7
END Detection Voltage | —Veenz Var Detection 2. 351 2.400 | 2.449 v 7
END Release Voltage +Voer2 2.457 1 2.528 | 2.599 Vv 7
PREEND Detection ~Voera Vaar Detection 2. 501 2.600 | 2.699 v 7
Voltage
PREEND Release Voltage| +Voen 2.611 | 2.740 | 2. 869 \ 7
Operating Voltage Veer Vin or Vear 2.0 - 15 \ 7
Temperature A-Vien | T.=-30°C~85°C - +0.47 - mV/°C 7
ATa
Coefficient of A-Veen | T.=—30°C~85°C - +0. 34 - mv/°C 7
ATa
Detection Voltage A-Voen | Ta=-30°C~85°C - +0. 37 - mv/°C 7
ATa
Vos=0. 5V INT 1. 50 2. 30 - mA 8
Qutput Current Isim Vin=Vear= PREEND 1. 50 2.30 - mA 8
2.0V END 1. 50 2.30 - mA 8
Leakage Current I e Vos=15V, Vin=15V 0.1 HA 8
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H  MEASUREMENT CIRCUIT

1 2.
1 [
PREEND i 7 |
E worzes [ &
1 BAT 3 vourzl—'o/o_'
£ s 1

[BAT measure sequence is that.
@ Put 3V to VBAT and put 6V to VIN .
@ Open VIN. @ IBAT is measured at the last.

Nju7283 7J/7 EFR'EEW vIN [7

VBT Ut NJUT283

8y VBAT YouT| 6 oscilloscope
E N o

00k O
INT W (5
YIN is put more than 5Y.

T
1 |vas "“E] \/
7;—%‘ EERD In {v" el F.G
3

scilloscope

5. 6

1 |vss N VREG! 8

2 PREEND ViN |7

NJUTZ83
3 |VBAT YOUT | 6
4 [INT END E 1%
Open VIN, after VIN is put more than 6V.

7 8.

100k Q

71/7—[ Vss - vrm:c

]
A 2 [PREEND VIN z]_
E'_.

NJuT283
3 |YBAT YouT

A 4 |r mg_’___
L ; [

YIN is put 6Y at VPET3 measurenent.
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Bl APPLICATION GIRGCUITS 1

VREG

i ,‘Ir Vin
W

NJUT283

VBAT PREEND

vouTt

END

INT

@o—
VAR

B APPLICATION GIRCUITS 2

In this application, the regulatorl is used for charging the second battery.

-

+

VREG

NJUT

‘-t

VBAT

LAN)

VIN

VREG

VOuT

END
INT_T

RESE

283

VouT
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