NJWA4131

40V MOSFET IC
| [
NJW4131 40V MOSFET
IC

NJW4131GM1-A
OA LED
NJW4131R-B
|
e 40V max.
e 4v 35V
e LA4Amin. (A )
1.0Amin. (B )
ePWM
e 300k 1MHz
e 4ms typ.
[ _J
[ _J
[ _J
e NJW4131GM1 : HSOP8
NJWA4131R : VSP8
|
NJW4131GM1-A A 1L4A min. HSOPS8 -40 +85°C
NJWA4131R-B B 1.0A min. VSP8 -40 +85°C
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NJWA4131
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NJWA4131

] (Ta=25°C)
\Va +40 V
SW Vsw +40 \Y
IN- ViN- -0.3 +6 \Y
ON/OFF VonoFF +40 V
HSOP8 790 (*1)
2,500 (*2)
Po VSP8 595 (*1) mw
805 (*2)
T] 40 +150 °C
Toor 40 +85 °C
Teg 40 +150 °C
: 2mm>< omm><1.6mm -
*1 76.2 114.3 1.6 2 FR-4) EIA/JEDEC
: 2mm>< Smm><1.0mm - 2> (4.2mm
*2 76.2 114.3 1.6 4 FR-4) EIA/JEDEC 74.2><74.2
-
V' 4.0 35 V
Rt 18 27 68 kQ
fosc 300 700 1,000 kHz
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NJWA4131

- (V'=Vonore=12V, Ri=27kQ, Ta=25°C)
ON VT_ON V+: L - H 3.8 3.9 4.0 V
OFF Viorr |V=H - L 3.7 3.8 3.9 V
Vhys 60 100 - mV
Tss | Ve=0.95V | 2 | 4 | 8 | ms
fosc 630 700 770 kHz
( ) fOSC_LOW V|N.=0.4V, V|:B=0.65V — 270 — kHz
RT VRt 0.240 | 0.275 0.310 \%
fov V'=4 35V - 1 - %
for Ta=-40°C +85°C - 3 - %
\ -1.0% 1.00 +1.0% V
I -0.1 - +0.1 uA
Ay - 80 - dB
Gg - 0.6 - MHz
lom+ Veg=1V, Vin=0.9V 8 16 24 pA
lom- V=1V, V=11V 1 2 4 mA
PWM
MaxDury | Vin=0.9V | 85 | 90 | 95 | %
ON Rox A lsw=1A - 0.2 04 Q
B |SW:lA - 0.2 0.4 Q
| A 14 1.7 2.0 A
M B 1 135 | 17 A
SW ek Vonorr=0V, Vsw=40V - - 1 pA
ON/OFF
ON Von Vonorr=L — H 1.6 - Vv \%
OFF Vo|:|: VON/OFF= H - L 0 - 0.5 V
Rep - 400 - kQ
IDD R = , V|N.=0.9V, V|:B=0.65V - 2.3 2.8 mA
Iob sTB Vonore=0V - - 1 pA
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NJWA4131
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NJWA4131

|
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(V'=12v, R =27kQ)
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NJWA4131
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NJW4131 Application Manual

-
1 SW MOSFET
NJW4131
2 ON/OFF 400k
High Low
IC
3 v c
4 RT 300k 1MHz
5 IN- IN- 1.0V typ.
6 FB FB IN-
7 AGND
8 PGND
_ Exposed | GND
PAD HSOP8
-
o (ER-AMP)
1.0V%£1% (IN-
(FB ) FB IN-
o (0OSC)
RT -GND

300kHz 1MHz
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NJW4131 Application Manual

|
ePWM (PWM)
PWM 0 90% typ.
Max Duty setting FB pin Voltage
osc — N7 A A—A—= /\ 7/ /\ /\ 7
Waveform ! ! \ \
(IC internal) Mo SRS VA L ML____M__.
1 1 ' o | 1 1 1
1 1 ' o | 1 1 1
1 1 o o | 1 1 1
1 1 o o | 1 1 1
M M Vo Vo ) [ [ 1
Maximum duty: 90% | | b b b b
\ 11 11 10 1 [ [ [
ON
SW pin
OFF
PWM SW
e MOSFET
MOSFET
MOSFET Ium A 14Amin. B 1.0A min.
S GND (V*, PGND, AGND)
IC
IC A AGND
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NJW4131 Application Manual

-
- (UVLO)
UVLO 3.9V typ. UVLO IC
100mV typ.
UVLO NJW4131
e
ams typ. 0 0.95v
UVLO IN- 0.4v
40%
10V
Vl’ef, _ 
IN- pin Voltage

Max Duty setting

ON
SW pin
OFF

/V

UVLO(3.9V typ.) < Viv.= 04V »
Soft Start Tss=4ms typ.
VB:095V
4—— Soft Start Vg=1.0V - >
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40%

MOSFET OFF

lLm
0.4v

(OCP)
MOSFET

IN-

NJW4131 Application Manual

FB pin Voltage

Max Duty setting
Waveform

H H |LIM
Sw itching
Current

osCc
SW pin

Ver.2011-10-26

SW

> < > <
170 *
Sw
IC
+150°C
V'

NJW4131
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MBI ER

IC

ILm
(TSD)

150 *
0.5V max.
400k

®ON/OFF
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NJW4131 Application Manual

L
e
MOSFET OFF
SBD
ON
ON
e
IC
e
ESR

ESR(
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SBD (Schottky Barrier Diode)
MOSFET OFF

SBD

NJWA4131

Equivalent Series Resistance)

ESR

ESR
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NJW4131 Application Manual

-
[ _J
L SBD L SBD
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I ] I ®
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/
|
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i
]
]
]
I
|
I

GND IC

R1,R2
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NJW4131 Application Manual

GND GND
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NJW4131 Application Manual

-
NJW4131
NJW4131
Pn =VinxIn [W]
Pour = Vour X lour  [W]
PDIODE = V|: X IL(avg) x OFF dUty [VV]
NJwW4131 PLoss = Pin— Pour — Poiope  [W]
V|N IIN
VOUT IOUT
Ve lavg)
OFF duty OFF
n
N = (Pour + Pin) X100 [%]
Po
NJW4131GM1 (HSOP8 Package)
Power Dissipation vs. Ambient Temperature
3000 (Ti= ~150°C) 1000
= | \ =
E 2500 i saaceet] I
[a] ‘ [a]
o~ 2000 o
S 5 600
g 1500 g
@ A ‘@ 400
A 1000 ¥ a
g ~ % 200
g 500 ~ g
0 0
50 25 0 25 50 75 100 125 150 -
Ambient Temperature Ta (°C)
76.2mm><114.3mm><1.6mm(2 FR-4) EIA/JJEDEC
76.2mm>114.3mm>1.6mm4 FR-4) EIA/JJEDEC
B 7 4R
- 16 -

MOSFET

NJW4131R (VSP8 Package)
Power Dissipation vs. Ambient Temperature

(Tj= ~150°C)

At on 4 layer PC Board]
At on 2 layer PC Board ]

\
P

N

-25 0 25 50 75 100
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125

74.2><74.2mm
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NJW4131 Application Manual
-
[ _J
IC NJW4131GM1-A
V|N:12V
VOUT:24V
IOUT=0-3A
fosc=700kHz
L COUT
47,H/1.52A SBD 10,50V V oy =24V
V=12v O _T_ O
C
onvore O F3
High: ON Cinz 7L 120pF R2
Low: OFF 0.1uF/50V R 300k
(Standby) 7%_ Z;EI;(Q
CINl N
10uF/50V V* ONOFF SW R1
H 13kQ
R, NJW4131
27kQ
FB AGND PGND
82kQ 6800pF
IC 1 NJW4131GM1-A 40V MOSFET SW.REG. IC New JRC
L 1 CDRH8D38NP-470N Inductor 47uH, 1.52A Sumida
D 1 CMS11 Schottky Diode 40V, 2A Toshiba
Cii1, Cout 2 UMK325BJ106MM Ceramic Capacitor 3225 10uF, 50V, X5R Taiyo Yuden
Cing 1 0.1uF Ceramic Capacitor 1608 0.1uF, 50V, B Std.
Cne 1 6,800pF Ceramic Capacitor 1608 6,800pF, 50V, B Std.
Crs 1 120pF Ceramic Capacitor 1608 120pF, 50V, CH Std.
R1 1 13kQ Resistor 1608 13k, +1%, 0.1W Std.
R2 1 300k Resistor 1608 300k, +1%, 0.1W Std.
Rr 1 27kQ Resistor 1608 27kQ, +1%, 0.1W Std.
Rne 1 8.2kQ Resistor 1608 8.2k, +5%, 0.1W Std.
Rrs 1 27kQ Resistor 1608 27kQ, 5%, 0.1W Std.

Ver.2011-10-26
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NJW4131 Application Manual

|
[ J
fosc=700kHz
V,
Duty = (1_¢Jx100 = (1—EJ x100 = 50 [%]
ouT 24
ton=0.72 [us], torr=0.71 [us]
[ J
In
V | )
I, = outr *lour _ 24x0.3 —0.67 [A]

nxVy 0.9x12

0.3A

Al
Al =03 xIy=0.3x0.67=0.2[A]

L
V, 12
L=—Nxt =—x0.72u=43.2 = 47 [uH
Al ton T [H]
L
Ipk
Al 0.2

Ipk =1, + =L = 0.67 + —= = 0.77 [A
Pk =y += 5 [A]

ATpHI 1.52A,

MBI ER

- 18-

Ry=27 [kQY], =1.43[us]

||_||\/|=1.4A(min)

30%
Ipk
I"'T"K"'r“y
Al | i i
| | |
In I I I
| | |
| | |
0 f T t
PP
i fon l torr i
I I

fogC:]./t
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NJW4131 Application Manual

|
[ _J
ESR
ESR = Viippie(p-p)
IL
(Irms)
e =lox” —loyr. =v0.772 —=0.3% = 0.71 [Arms]
COUT= lOHF/ 50V
[ _J
Vour R1,R2 R1,R2 Error AMP
R2 300k
VOUT = (Rl +1j X VB = (]_Sk +1j X].: 2407 [V]
NJW4131 FB
DC AC
DC AC
RN|:=8.2|(£2 CN[:=6,800pF

AC

MBI ER
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NJW4131 Application Manual

- ‘NIJW4131GM1-A

Efficiency vs. OutputCurrent
(Vour=24V)

100 | |
90  f=700kHz = /1
80 | L=47yH 7 /‘

70 |
Z

60 | 7
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50 |
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40 N
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30

20 |
10

A\ AN
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1 10 100 1000
Output Current loyt [MA]

Load Regulation

25.0 ‘ ‘

24.8 | {=700kHz
246 | L=47yH

24.4 |
24.2

240 F
23.8
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23.4 Vin=12V
V=18V

Output Voltage Vout [V]

v

23.2
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1 10 100 1000
Output Current loyt [MA]
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