Automotive NJW4141

2 - phase Boost Converter Switching Regulator IC

B GENERAL DESCRIPTION m PACKAGE OUTLINE

The NJW4141 is a 2-phase boost converter switching regulator
IC that operates wide input range from 3V to 40V.

It can optimize applications by external phase compensation and
voltage mode control.

The digital phase shifter adds 180 degree phase shift signal to
the PWM signal and controls boost circuit by 2-phase operation.
The 2-phase operation reduces an input ripple current and realizes
large output current applications.

It has a pulse-by-pulse over current protection circuit that limits an
output current at over load. When recovering from abnormal load
condition, switching operation restarts automatically.

The NJW4141 suitable for large output current application such
as a boost power supply of audio amplifier and a boost application
from battery unit.

NJW4141VC3-T1

B FEATURES
@ 2-phase Boost Converter Application
® Correspond to Operating Temperature 125°C

©® Nch MOSFET Driving Driving Voltage 5.1V typ.
® \Wide Operating Voltage Range 3V to 40V

® PWM Control

® \Wide Oscillating Frequency 50kHz to 500kHz

® Adjustable Soft Start Function

® Dead Time Control

@ UVLO (Under Voltage Lockout)

® Over Current Protection

@ Standby Function

@ Package Outline NJW4141VC3-T1 : SSOP20-C3
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Automotive NJW4141

B PIN CONFIGURATION
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Automotive NJW4141

B ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
PARAMETER SYMBOL MAXIMUM RATINGS UNIT
Supply Voltage V' +45 V
OUT pin Voltage (*1) Vour -0.3 to +5.95 (*2) Vv
REG_DRYV pin Voltage (*1) VRreG DR -0.3t0 +5.95 (*2) \Y
VREGH1.5 pin Voltage VRec15 +1.8 (*2) \Y
VREGS pin Voltage VRecs +5.7 (*2) \Y
IN- pin Voltage Vin- +2.8 (*2) \Y
DTC pin Voltage Vbre +2.8 (*2) \Y
SENSE pin Voltage (*1) Vsense +2.8 (*2) V
CT pin Voltage Ver +2.8 (*2) \Y
SS pin Voltage Vss +2.8 (*2) V
ON/OFF pln Voltage VoNoOEE +45 \Y
RD'V_SW pln Voltage VRDIV SW +45 V
OUT pin Peak Current (1*) I%ZEEAK 1’%%%%?;:()36) mA
Power Dissipation Pp ] ggg gig mwW
Operating Temperature Range Topr -40to +125 °C
Storage Temperature Range Tstq -40 to +150 °C

(*1): Common to each channel.

(*2): When Supply voltage is less than each absolute maximum voltage, the absolute maximum voltage is equal to the
Supply voltage.
(*3): Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JDEC standard, 2Layers)
(*4): Mounted on glass epoxy board. (76.2x114.3%1.6mm:based on EIA/JDEC standard, 4Layers),
internal Cu area: 74.2x74.2mm

B RECOMMENDED OPERATING CONDITIONS (Ta= 40°C to +125°C)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage \A 3 — 40 \%
Timing Capacitor Cr 270 — 3,300 pF
Oscillating Frequency fosc 50 — 500 kHz
New Japan Radio Co.Lid.
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Automotive NJW4141

B ELECTRICAL CHARACTERISTICS (Unless otherwise noted, V'=Vonorr=12V, Cr=470pF, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT
Under Voltage Lockout Block
V'=L—>H 2.65 2.8 2.95
ON Threshold Voltage D (i T e o - M I - M
V'=H->L 24 2.55 2.7
OFF Threshold \oltage R L i T o A R T I
Oscillator Block
- C=470pF 270 300 330
Oscillating Frequency fosc: C:=47ogl= Ta= -40°C to +125°C 560 - 330" KHz
- C+=1,500pF 90 100 110
Oscillating Frequency2 foscz C:=1 5oogl= Ta= -40°C to +125°C 80 i 1507 KHz
150 200 250
Charge Current oo [Tk 40 1o +125°C 140 - 560 | MA
. 150 200 250
Discharge Current b [Tae 40°C to +195°C 140 - 560 | MA
\oltage amplitude Vosc — 0.7 — \Y)
Oscillating Frequency _ B B o
deviation (Supply voltage) fov V=3V to 40V 3 %
Soft Start Block
Charge Current | 1.6 2 24 WA
(SS pin) 0958 | Ta= 40°C to +125°C 16 - 24
Threshold Voltage V Duty1,2=0% 0.41 0.49 0.57 v
(SS pin) TS0 Duty1,2=0%, Ta= -40°C to +125°C | 0.39 - 0.59
Threshold Voltage V. Duty1,2=80% 0.92 11 1.28 Vv
(SS pin) S| Duty1,2=80%, Ta= 40°C to +125°C | 0.87 - 1.33
Error Amplifier Block
-1.0% 1.00 +1.0%
Reference \oltage Ve RIGC o 4 195C 307 I Y0 78
. -0.1 - 0.1
Input Bias Current Is G o e Y - 07 pA
Open Loop Gain Ay - 80 - dB
Gain Bandwidth Gg - 15 - MHz
V=1V, Vn=0.9V 40 90 140
Output Source Current lowe | Vee=1V, Vin=0.9V, 40 - 140 | M
Ta=-40°C to +125°C
V|:B=1V, V|N.=1 AV 2 4 6
Output Sink Current lom- V=1V, V=11V, 5 3 8 mA
Ta=-40°C to +125°C
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B ELECTRICAL CHARACTERISTICS

Automotive NJW4141

(Unless otherwise noted, V'=Vonorr=12V, Cr=470pF, Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT
PWM Comparate Block
Duty1,2 , Vig=1.2V, Rprc=100kQ 80 90 95
MaxDurveo | Duty1,2, Ves=1.2V, Rprc=100kQ, 80 3 95 %
Ta=-40°C to +125°C
Duty1,2 , Veg=1.2V, Vprc=0.715V 40 50 60
Maximum DUty CyCIe MAXDUTYSO DUty1 ,2 , VFB=1 2V, VDTC=O.715V, 40 _ 60 %
Ta=-40°C to +125°C
DUty1 ,2 , V|:B=1 2V, VDTC=O.3V - - 0
IVIAXDUTYO Duty1 ,2 , V|:B=1 2V, VDTC=O-3V, _ _ 0 %
Ta=-40°C to +125°C
Phase Shift Block
Ves=0.7V, Cr=1,500pF, £ o
[ Definition: t/(tosc/2) ] 50% | 1 | +50%
Shift Time Ratio Rtgnin Ves=0.7V, C+=1,500pF, -
[ Definition: tshiﬂ/(tosch) ] -7.0% — +7.0%
Ta=-40°C to +125°C
. 438 5.1 54
VREGS pin Voltage VReos I e T 550G A7 5571 Vv
VREG Block
. Ireg15=300pA -2.0% 15 +2.0%
VREG1.5 pin Voltage V V
P J RECIS | |rec15=300uA, Ta= 40°C to +125°C | 4.0% | — | +4.0%
Current Limit Detection Block (common to SENSE1 and SENSE2)
Current Limit Detection Vv 90 110 130 iy
Voltage P | Ta= 40°C to +125°C 90 - 130
DeIay Time toeLAY AVSENSE1=AVSENSE2=300mV - 190 - ns
Output Block (common to OUT1 and OUT2)
Output High Level R lo1, 2= -50mA — 20 3.0 o
ON Resistance oH lo1. 2= -50mA, Ta= -40°C to +125°C — 4.0
Output Low Level R lo1, 2= +50MA — 3.0 4.0 o
ON Resistance o o1, 2= +50mA, Ta= -40°C to +125°C — 5.0
OUT1,2 pin=4.5V 45 70 105
Output Source Current lo OUT1,2 pin=4.5V, 40 B 105 mA
Ta=-40°C to +125°C
. 5 5.3 5.6
REG_DRV pin Voltage VREG DRV [ E e 0 5550 5 - 57571 Vv

Ver.2016-02-22

New Japan Radio Co.Lid.



Automotive NJW4141

B ELECTRICAL CHARACTERISTICS (Unless otherwise noted, V'=Vonorr=12V, Cr=470pF, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT

Output Division Resistor Switch
VON/OFF=12V= |0_RD|V=+0.5mA - 0.1 0.25

Low Level Output Voltage VoL rov | Vonorr=12V, lo ronv=+0.5mA, _ _ 025 v
Ta=-40°C to +125°C )
Vonorr=0V, Vo rony=40V - — 1

Leak Current lLeak rov | Voniorr=0V, Vo ron=40V, _ _ 1 A
Ta=-40°C to +125°C

ON/OFF Control Block
VON/OFF= L—H 15 - V+

ON Contr0| Voltage VON VON/OFF= L— H, 1 5 _ \/+ \Y
Ta=-40°C to +125°C )
Vonorr=H — L 0 — 0.6

OFF Control Voltage Vore | Vonorr=H — L, 0 _ 06 v
Ta=-40°C to +125°C )

ON/OFF pin

Pull-down Resistance Roworr B 400 B ke

General Characteristics
R_=no load, V\=0.7V, Cr=470pF - 3.6 42

Quiescent Current 1 o1 R(=no load, Vin=0.7V, Cr=470pF, _ _ 47 mA
Ta=-40°C to +125°C )
R_=no load, V\\.=0.7V, C:=1,500pF - 3.2 3.8

Quiescent Current 2 Ipp2 R=no load, Vin=0.7V, Cr=1,500pF, _ _ 45 mA
Ta=-40°C to +125°C )
VON/0F|:=OV - 25 6

Standby Current I

v DDSTB '/ vore=0V, Ta= -40°C to +125°C - - 8 HA

/Vewé gpan /ackc C'a., ) Ver.2016-02-22



Automotive NJW4141

B THERMAL CHARACTERISTICS

PARAMETER SYMBOL VALUE UNIT
Junction-to-ambient . 125 (*5) o
thermal resistance Oja 83 (*6) CW
Junction-to-Top of package . 13 (*5) o
characterization parameter uit 9 (*6) CW

(*5): Mounted on glass epoxy board. (76.2x114.3%x1.6mm:based on EIA/JDEC standard, 2Layers)
(*6): Mounted on glass epoxy board. (76.2x114.3%x1.6mm:based on EIA/JDEC standard, 4Layers),

B POWER DISSIPATION vs. AMBIENT TEMPERATURE

Power Dissipation : P, (mW)

internal Cu area: 74.2x74.2mm

NJW4141VC3
Power Dissipation vs. Ambient Temperature
(Tj=~150°C)
1600 — At on 4 layer PC Board
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Ambient Temperature : Ta (°C)
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Automotive NJW4141

B TYPICAL APPLICATIONS

2 Phase Boost Applications
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Automotive NJW4141

B TYPICAL CHARACTERISTICS

Oscillating Frequency vs. Timing Capacitor

Oscillating Frequency 1 vs. Supply Voltage
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Automotive NJW4141

B TYPICAL CHARACTERISTICS

1

Maximum Duty Cycle : MpDyry (%)
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Oscillating Frequency 1 vs. Supply Voltage
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Automotive NJW4141

B TYPICAL CHARACTERISTICS

Oscillating Frequency 1 vs. Temperature
(V*=12V, C;=470pF)

Oscillating Frequency 2 vs. Temperature

(V*=12V, C;=1,500pF)
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Automotive NJW4141

B TYPICAL CHARACTERISTICS
Output High Level ON Resistance vs. Temperature Output Low Level ON Resistance vs. Temperature
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Automotive NJW4141

MEMO

[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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