UMW sees

015NO4NG

Features

» Optimized technology for DC / DC converters

* Very low on-resistance RDS (on)

Excellent gate charge x R(on) product ( FOM )

40 V N-Channel MOSFET

o Vps(V) =40V TO- 263
o 1p=120A (Vggs= 10V)
* Rpson) <1.5mQ (V g5 =10V) drain
pin 2
gate
pin 1
Source
pin 3
MOSFET Maximum Ratings T;j= 25°C unless otherwise specified
Parameter Symbol| Conditions Value Unit
Continuous drain current Ip Vas=10V, T¢=25°C 120 A
Vas=10V, T¢=100 °C 120
Pulsed drain current® Ippuse |Tc=25°C 400
Avalanche current, single pulse® I as Tc=25°C 100
Avalanche energy, single pulse Eas 1p=100 A, Rgs=25 Q 865 mJ
Gate source voltage Vs +20 V
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MOSFET Maximum Ratings T ¥ 25°C unless otherwise specified

40 V N-Channel MOSFET

Parameter Symbol| Conditions Value Unit
Power dissipation P ot Tc=25°C 250 w
Operating and storage temperature [T}, T g -55 ... 175 °C
IEC climatic category; DIN IEC 68-1 55/175/56

Parameter Symbol| Conditions Value Unit

min. typ. max.

Thermal resistance, junction - case  |Rc 06 |KW
SMD version, device on PCB R tha minimal footprint 62

6 cm? cooling area® 40
Drain-source breakdown voltage V gripss |Ves=0V, /p=1 mA 40 \Y
Gate threshold voltage Vasty |Vos=Ves 0=200 pA 2 4
Zero gate voltage drain current I bss 7\{;82:54 ?CV’ Ves=0V, 0.1 2 |uA

Vps=40V, V=0V

szs1250°c§ =Y 20| 200
Gate-source leakage current I gss Vas=20V, Vps=0V 10 100 |nA
Drain-source on-state resistance * Rosen |Ves=10V, 15=100 A 12 15 |mo
Gate resistance Reg 1.5 Q
Transconductance Js II\:::|0>02K0|R DS(ommax 120 230 S

Device on 40 mm x 40 mm x 1.5 mm epoxy PCB FR4 with 6 cm2 ( one layer , 70 um thick ) copper area for

drainconnection . PCB is vertical in still air.
Measured from drain tab to source pin
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40 V N-Channel MOSFET

Dynamic characteristics

Parameter Symbol| Conditions Value Unit

min. typ. max.

Input capacitance Ciss 15000 | 20000 [pF

Output capacitance C oss )\,/=G13:/IOH\;' Vos=20V, 4000 5300

Reverse transfer capacitance Crss 160

Turn-on delay time t d4(on) 40 ns

Rise time t V=20 V, V=10V, 10

Turn-off delay time taory  |/D70A Re=160 64

Fall time t; 13

Gate to source charge Qygs 76 nC

Gate charge at threshold Qgun) 46

Gate to drain charge Qg Vpp=20 V, 1,=100 A, 23

Switching charge Qew Ves=0t0 10V 75

Gate charge total Qq 188 250

Gate plateau voltage V piateau 5.0 \Y

Gate charge total, sync. FET Q g(sync) Kzzzg.:ov{o v 177 nC

Output charge Q oss Vop=20V, Vgs=0V 147

Diode continuous forward current s 120 (A

Tc=25°C

Diode pulse current I's puise 400

Diode forward voltage Veo ¥j6=32=500\é‘ l¢=100 A, 088 | 12 |v

Reverse recovery charge Q. (\1//F:/= d1t5=4\1/0(;;=‘//:s 141 nC
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1 Power dissipation 2 Drain current
Pwi=f(T¢) 1p=f(T¢c), Vgs210V
300 140
250 120
100 -
200 |
80 -
§' —
= 150 - <
g <2
e 60 |
100 -
40 -
50 - 20 |
0 ‘ ‘ ‘ 0 ‘ ‘ ‘
(i} 50 100 150 200 0 50 100 150 200
Tc[°C] Tc[°C]
3 Safe operating area 4 Max. transient thermal impedance
1p=f(Vpg); Tc=25°C; D=0 Znyc=f(tp)
parameter: t,, parameter: D=t /T
3 0
10 limited by on-state 10
resistance 1us

BN

10 ps
100 ps
107
1

ms

10-1 4

10 ms

z 3
= 10" o
N

10% ¢

o |
10 single pulse
101 10°
107! 10° 10’ 10? 10 10° 10* 10° 102 107! 10°
Vs [V] t,[s]
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40 V N-Channel MOSFET

5 Typ. output characteristics 6 Typ. drain-source on resistance
/sz(VDS); TJ=25 °C RDS(on)zf(lD): Tj=25 °C
parameter: Vg parameter: Vg
600 3 7
5V
500 | 2.5 -
400 | 2 4
—_ 55V
G /
< l§l ____————GV
< 300 = 1.5 6.5V
= 5
-~ & v
(=]
x oV
200 | 11
100 - 0.5 -
0 0 ‘ ‘ ‘ ‘
0 1 2 3 0 40 80 120 160 200
Vs [V] Ip [A]
7 Typ. transfer characteristics 8 Typ. forward transconductance
10=f(V gs); |V ps|>2|/ bl R ps(onymax 9+=f(Ip), T=25°C
parameter: T}
600 350
500 300 |
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400 |
_ _, 200
= 300 | 2
=) &
= >
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200
100 -
175°C
100 -
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25°C
0 w 0 ‘ ‘ ! ‘
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40 V N-Channel MOSFET

9 Drain-source on-state resistance 10 Typ. gate threshold voltage
R DS(on)=f(Tj); /D=100 A, VGS=1O \Y VGS(th)zf( T])r VGS=VDS; /D=1 mA
3 5
2.5 -
4 4
2 4
— 3
g 98 % E
g 15 5
@ 3
Q‘:: typ > 2
1 i
1 4
0.5 -
0 ! ‘ ‘ ‘ ‘ 0 ! ! ‘ ‘ ‘
-60 20 20 60 100 140 180 60 20 20 60 100 140 180
T;[°C] T;[°C]
11 Typ. capacitances 12 Forward characteristics of reverse diode
C=f(Vps); Vgs=0V; f=1 MHz 1e=f(V gp)

parameter: T}

10° 1000
25°C, 98%
104 Ciss 175 °C, 98%
Coss
100 1 25°C
E —
& 10° %
0 —
175 °C
Crss
10 -
10?
10’ 1 ‘ 1 ‘ ‘ ‘
0 10 20 30 0.0 0.5 1.0 1.5 2.0
Vs [V] Vsp [V]
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40 V N-Channel MOSFET

13 Avalanche characteristics 14 Typ. gate charge
/AS=f(tAV); RGS=25 Q VGS=f(Q gate): ID=1OO A pulsed
parameter: T ) parameter: Vp
1000 12
20V
10 -
8V
32V
100 8 -
< 2
E g °
10 4
2 4
1 ! ‘ ‘ (i} ! ! ‘
10" 10° 10" 102 10° 0 50 100 150 200
tAV [IIS] ante [nC]
15 Drain-source breakdown voltage 16 Gate charge waveforms
Verpss)=f(T); [p=1 mA
45 A
VGS
Qg
40 <
35
=
2
s
&
> 30 Vgs(th)
25 |
>
Qg () Qe Qgate
<—p< >
Q s Q d
20 ‘ ‘ ‘ ‘ ‘ < =< - g
60 -20 20 60 100 140 180

T;[°C]
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TO-263 Package Outline Drawing

40 V N-Channel MOSFET
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Symbol | Dimensions | Symbol | Dimensions | Symbol | Dimensions
(mm) (mm) (mm)
A 9.7~10.3 d2 0.7~0.9 L1 2.4~2.9
a 7.0~7.8 d3 0.4~0.6 L2 1.3~1.8
B 4.3~4.7 e 5.08 (typ) R 0.5(typ)
bl 1.25~1.35 el 2.54 (typ) rl 0~8°
b2 2.2~2.6 H 14.8~15.6 r2 12° (typ)
b3 0~0.2 hl 10.2~10.7
dl 1.2~1.4 h2 8.9~9.4
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40 V N-Channel MOSFET

Marking
015N04NG
O
UMW XXXX
Ordering information
Order code Package Baseqty Deliverymode
UMW IPBO15N04NG TO-263 800 Tape and reel
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