NIM2383

DC/DC CONVERTER CONTROL IC
WITH CURRENT SENSE AMPLIFIER

m GENERAL DESCRIPTION m PACKAGE OUTLINE
The NJM2383 is a low voltage operation DC/DC converter

control IC featuring high side current protection, soft start
and standby functions. %
.l\ \,o\\

It is suitable for power module application and on-board S u
regulators.
NJM2383D NJM2383M
[ FEATURES' . NIM2383V
e PWM switching control
e Operating Voltage (3.6 to 32V)
e Wide Oscillator Range (5 to 350 kHz)
e ON/OFF Circuit (High Active)
e Current Sensing Amplifier
e Soft-Start Function
e UVLO(Under Voltage Lockouts)
e Bipolar Technology
e Package Outline DIP14, DMP14, SSOP10
m PIN CONFIGURATION
N
[ © ]
PIN FUNCTION
[2] 3] 1.NC 8.NC
[3] 12 2.IN"1 9.V*
3.IN2 10.CS
[« 1] 4 FB 11.CT
5] [10] 5.GND 12.REF
6.0UT 13.0N/OFF
6 9
(o o 7.NC 14.NC
[] 2]
NJM2383D
NJM2383M
] O 0] PIN FUNCTION
(2] 9] 1.IN™1 6.V*
3] 8] 2.IN2 7.CS
[4] (7] 3.FB 8.CT
(5] 6] 4.GND 9.REF
NJIM2383V 5.0UT 10.ON/OFF
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NJIM2383

m BLOCK DIAGRAM
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m ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

NJIM2383
W

PARAMETER SYMBOL MAXIMUM RATINGS UNIT
Input Voltage A 36 Vv
Reference Output Current lor 10 mA
Output Sink Current Isink 200 mA
Differential Input Voltage Vb 2.5 \Y
Common Mode Input Voltage Vic -0.3025 \%
ON/OFF Control Voltage VoN/oFF -0.3 036 (note) V
Power Dissipation (DIP 14) 700
Pp (DMP 14) 300 mw
(SSOP 14) 250
Operating Temperature Range Torr -40 O0+85 °C
Storage Temperature Range Tsta -50 O0+125 °C

(note) When the supply voltage is less than 36V, the absolute maximum input voltage is equal to the supply voltage.

m ELECTRICAL CHARACTERISTICS (V'=6V,R1=33kQ,C1=1000pF,Vonorr=3V,Ta=25°C)

REFERENCE VOLTAGE BLOCK

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Output Voltage VREer lor=1TMA 2.45 2.50 2.55 \
Line Regulation Lne | V'=3.6 032V, log=1mA - 6.8 20.7 mV
Load Regulation Loap lor=0.1 05.0mA - 5 30 mV

OSCILLATOR BLOCK

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Oscillation Frequency fosc Rr=33kQ, Ct=1000pF 85 105 125 kHz
Oscillate Fluctuations1 fav V*'=3.6 032V - 1 - %
(Line Fluctuations)

Oscillate Fluctuations2 far Ta=-40 085°C - 5 - %
(Temp Fluctuations)
CURRENT SENSE AMPLIFIER BLOCK

PARAMETER SYMBOL TEST CONDITION MIN TYP. | MAX. | UNIT
Input Offset Voltage1 Vio1 - 2 7 mV
Input Offset Current1 lo1 - 5 - nA
Input Bias Current1 Ig1 - 20 100 nA
Open Loop Gain1 Av1 - 90 - dB
Gain Bandwidth Product1 Gg1 - 0.6 - MHz
Input Common Mode Vieml - oQd - \
Voltage Ratio1 Vree-0.8
Maximum Output Voltage1 Voum-1 | Rye=100kQ - - 1 \

(F.B Pin
Maximum Source Current1 lom+1 | Vou=0.5V 40 85 200 MA
(F.B Pin
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m ELECTRICAL CHARACTERISTICS (V'=6V,Rr=33kQ,Ct=1000pF,Vonorr=3V,Ta=25°C)

ERROR AMPLIFIER BLOCK

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Reference Voltage2 Vg2 0.51 0.52 0.53 \%
Input Bias Voltage2 g2 - 5 100 nA
Open Loop Gain2 Ay2 - 90 - dB
Gain Bandwidth Product2 Gg2 - 0.6 - MHz
Maximum Output Voltage2 Vom-2 | Rye=100kQ - - 1 \

(F.B Pin
Maximum Source Current2 lom+2 | Vom=0.5V 40 85 200 MA
(F.B Pin

PWM COMPARATE BLOCK

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT
Input Threshold Voltage V1Ho duty-cycle=0% (note) - 1.65 1.75 \Y
(F.B Pin
Input Threshold Voltage Vrhioo | duty-cycle=100% (note) - 2.10 - \%
(F.B Pin

SOFT START CIRCUIT BLOCK

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Input Bias Current Izcs CS Pin=1.8V - 250 650 nA
(CS Pin
Input Threshold Voltage Vrheso | duty-cycle=0% (ote) - 0.25 0.35 \%
(CS Pin
Input Threshold Voltage Vrresso | duty-cycle=100% (ote) - 0.7 - \Y
(CS Pin

UNDER VOLTAGE LOCKOUT BLOCK

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT
ON Threshold Voltage V1HoN - 2.70 - V
OFF Threshold Voltage VTHOFF - 2.52 - \Y
Hysteresis Voltage Vhys 60 180 - mV

OUTPUT BLOCK

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT

L Output Voltage (OUT Pin) VoL Output Sink Current=100mA — 0.25 0.65 Vv
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m ELECTRICAL CHARACTERISTICS (V'=6V,Rr=33kQ,C=1000pF,Vonorr=3V,Ta=25°C)

ON/OFF BLOCK

NJIM2383
W

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
OFF Threshold Voltage Vorr - - 0.3 \Y
(ON/OFF Pin
ON Threshold Voltage Von 1.1 - - \
(ON/OFF Pin)
Input Bias Current loniore | Voniorr=3V - 100 120 MA
(ON/OFF Pin)
GENERAL CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Stand-by Current |CCSTBY Stand-by Mode, VON/OFF=0V - 12 20 HA
Latch Mode VTHLA 1.2 1.5 1.8 \Y
Threshold Voltage (CS Pin)
Quiescent Current lccLa Latch Mode - 1.6 2.2 mA
Average Quiescent Current lccavy | RL= 0O , duty-cycle=50% - 55 10 mA
(note) Duty-Cycle is defined as follows:
Duty-Cycle=0%: IC output transistor is OFF.
Duty-Cycle=100%: IC output transistor is ON.
m TYPICAL APPLICATIONS
Py O v
330kQ 4.7uF  180kQ +
ON/OFF p Z
CONTROL 36kQ 1000pF
- Vour
0
GND
O
777
(Package:SSOP10)
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m TIPICAL CHARACTERISTICS
L Output Voltage vs. Source Current Duty Cycle vs. CS Pin Voltage
(V*=6V,Rr=33kQ,Cr=1000pF, Ta=25°C) (V*=6V, Ta=25C)
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m TIPICAL CHARACTERISTICS
Oscillator Frequency vs. Temperature Reference Voltage vs. Temperature
(V'=6V,R=33k Q,C;=1000pF) (V'=6V,lgr=1mA)
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