Automotive NJW4152

Switching Regulator IC for Buck Converter

with 40V/1A MOSFET

B GENERAL DESCRIPTION

The NJW4152 is a buck converter with 40V/1A MOSFET. It corresponds
to high oscillating frequency, and Low ESR Output Capacitor (MLCC) within
wide input range from 4.6V to 40V. Therefore, the NJW4152 can realize
downsizing of an application with a few external parts.

Also, it has a soft start function, an over current protection and a thermal
shutdown circuit. Moreover there is an automotive for extended operating
temperature range version.

It is suitable for logic voltage generation from high voltage that Car
Accessory, Office Automation Equipment, Industrial Instrument and so on.

B FEATURES
® Maximum Rating Input Voltage 45V
® \Wide Operating Voltage Range 4.6V to 40V
® Switching Current 1.4A(min.)
® P\WM Control
® Wide Oscillating Frequency 300kHz to 1MHz
® Soft Start Function 4ms typ.

©® UVLO (Under Voltage Lockout)
® Over Current Protection / Thermal Shutdown Protection

m PACKAGE OUTLINE

NJIW4152GM1-A
(HSOPS)

@ Standby Function
® Package Outline NJW4152GM1: HSOP8
® AEC-Q100 This product meets the reliability level required by AEC-Q100.
B PRODUCT CLASSIFICATION
Switching . :
Status Part Number Version Output Current Limit Operating Package Operating
Current (MIN.) Voltage Temperature Range
MP | NOW4152GM1-A A 1.0A 1.4A 461040V | HSOPS CEmeEEzs,
-40 to +85°C
MP | NOW4152GM1-A-T A 1.0A 1.4A 461040V | Hsopg | Automotive T Spec.
-40 to +105°C
MP | NIW4152GM1-A-T1 A 1.0A 1.4A 461040V | Hsopg | Automotive T1 Spec.
-40 to +125°C
MP | NOW4152GM1-AB AB 1.0A 1.4A 361040V | HSOP8 Gl SE2,
-40 to +85°C
MP | NJW4152GM1-AB-T1 AB 1.0A 1.4A 361040V | Hsopg | Automotive T1 Spec.
-40 to +125°C
MSOP8 General Spec.
MP NJW4152R-B B 600mA 0.8A 4.6 to 40V (VSP8) 40 10 +85°C
MSOP8 | Automotive Z Spec.
U.D. NJW4152R-BA-Z BA 600mA 0.8A 4.4to 40V (VSP8) 40 10 +125°C
This data sheet is applied to "NJW4152GM1-A-T1,.
Please refer to each data sheet for other versions.
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Automotive NJW4152

B PIN CONFIGURATION

PIN FUNCTION
[1]© 8] LAy
2] 7] 3. ONIOFF
4. RT
El [ o] 5. IN-
6.FB
[4] / 5 ] 7.GND
8.SW

/
Exposed PAD on
backside connect to GND
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Automotive NJW4152

B ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL MAXIMUM RATINGS UNIT

Supply Voltage

(VPS%’, iy gin) Va +45 Vv

PV*- SW pin Voltage Vpvsw +45 \Y;

IN- pin Voltage VN -0.3t0 +6 V

ON/OFF pin Voltage Vonioee +45 \

Power Dissipation Pp HSOPS8 790 (*1) mw

2,500 (*2)

Junction Temperature Range Tj -40 to +150 °C

Operating Temperature Range Topr -40 to +125 °C

Storage Temperature Range Teg -40 to +150 °C

(*1): Mounted on glass epoxy board. (76.2x114.3x1.6mm:EIA/JDEC standard size, 2Layers)
(*2): Mounted on glass epoxy board. (76.2x114.3x1.6mm:EIA/JDEC standard size, 4Layers),
internal Cu area: 74.2x74.2mm

B RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage V' 4.6 — 40 Vv
Output Current (*3) louT — - 1.0 A
Timing Resistor R+ 18 27 68 kQ
Oscillating Frequency fosc 300 700 1,000 kHz
(*3): At Static Status
WNew Japan Radio Co.Ltd
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Automotive NJW4152

B ELECTRICAL CHARACTERISTICS (Unless otherwise noted, V'=Vonore=12V, R1=27kQ, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Under Voltage Lockout Block
ON Threshold Voltage v V=L—H 43 45 46 v
TN V=L — H, Ta= -40°C to +125°C 43 - 47
OFF Threshold Voltage v V=H L 42 4.4 454 v
TOFF 1 V'=H - L, Ta=-40°C to +125°C 42 - 4.60
Hysteresis Voltage v 60 100 - v
S| Ta=-40°C to +125°C 60 - -
Soft Start Block
i Vp=0.75V 2 4 8
Soft Sart Time Tss V=0.75V, Ta= -40°C to +125°C 2 - 8 ms
Oscillator Block
_— 630 700 770
Oscillation Frequency fosc Ta= -40°C 0 +125°C 630 . 770 kHz
Oscillation Frequency _ _ B B
(Low Frequency Control) fosciow | Vin=04V, Vez=0.55V 210 kHz
. 0.24 0.275 0.31
RT pin Voltage Vgt Y
Ta=-40°C to +125°C 0.24 - 0.31
Oscillation Frequency - o
deviation (Supply voltage) fov V'=461t040V B L B %
Error Amplifier Block
Reference Voltage V, "1.0% 08 +1.0% \Y;
g B Ta=-40°C to +125°C -2.0% - +2.0%
Input Bias Current I 0.1 — 01
P ° Ta= -40°C t0 +125°C 01 - 01 | M
Open Loop Gain Ay - 80 - aB
Gain Bandwidth Gg - 0.6 - MHz
VFB:].\/, V|N_:0.7V 8 16 24
Output Source Current lom+ Ve 1V V=07V Ta LA
rs=1V, Vin=0.7V, Ta= -40°C to +125°C 8 — 24
Veg=1V, Vi, =0.9V 1 2 4
Output Sink Current lom- 2 L mA
V=1V, Vin=0.9V, Ta= -40°C to +125°C 0.5 - 45
PWM Comparate Block
; Vin=0.7V 100 — - .
Maximum Duty Cycle MaDurv 1\, =0.7v, Ta= -40°C to +125°C 100 - - o

WNew Japan Radio Co.Ltd
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Automotive NJW4152

B ELECTRICAL CHARACTERISTICS

(Unless otherwise noted, V'=Vonore=12V, R1=27kQ, Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Block
Output ON Resistance Ron Igw=1A - 0.3 05 Q
Switching Current Limit lLm 14 1.7 2.0 A
Vonore=0V, V=45V, Vg, =0V — — 1
Switching Leak Current ek Vonorr=0V, V=45V, Vg, =0V 3 3 5 pA
Ta=-40°C to +125°C
ON/OFF Block
VON/OFF: L—H 1.6 - V+
ON Control Voltage Von 1 ore= L H, Ta= -40°C 10 +125°C 16 - V' v
V, =H->L 0 - 0.5
OFF Control Voltage Vorr ONOFF= 17> \Y/
Vonore= H — L, Ta=-40°C to +125°C 0 - 05
Pull-down Resistance Rep - 480 - kQ
General Characteristics
RL:nO |Oad, V|N_:0.7V, VFB:O.SSV - 25 2.8
Quiescent Current loo Ri=no load, Vix=0.7V, V=055V _ _ 35 mA
Ta=-40°C to +125°C '
V, =0V - - 1
Standby Current Iob st8 ONIOFF LA
- VON/OFF:OV: Ta=-40°C to +125°C - - 1
WNew Japan Radio Co.Ltd
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Automotive NJW4152

B TYPICALAPPLICATIONS
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Automotive NJW4152

B  CHARACTERISTICS

Timing Resistor vs.Oscillation Frequency
(V'=12V, Ta=25°C)
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m CHARACTERISTICS

Oscillator Frequency vs. Temperature
(V'=12v, R =27kQ)

Soft Start Time vs. Temperature
(V'=12v, V,=0.75V)
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Automotive NJW4152

B  CHARACTERISTICS

Quiescent Current vs. Temperature Standby Current vs. Temperature
(R,=27kQ, R =no load, V, =0.5V) L Vonore=V)
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Switching Leak Current vs. Temperature
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[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.
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