2SK38/72-01L,S,SJ

EE RIS

N-CHANNEL SILICON POWER MOSFET

EFUJI POWER MOSFET

Super FAP-G Series

M Features

Low on-resistance

B Outline Drawings (mm) 200406

High speed switching
No secondary breakdown
Avalanche-proof

B Applications
Switching regulators

B Maximum ratings and characteristic
@® Absolute maximum ratings

Low driving power

DC-DC converters
UPS (Uninterruptible Power Supply)

(Tc=25°C unless otherwise specified)

See to P4

W Equivalent circuit schematic

Item Symbol Ratings Unit Remarks )
Drain-source voltage Vbs 230 \Y @ Drain()
VDsx 230 \% VGes=-30V
Continuous Drain Current Ip 40 A | :
Pulsed Drain Current ID(puls] +160 A —
Gate-Source Voltage VGs +30 \% Gate(G)
Maximum Avalanche current 1AR 40 A Note *1 O source(s)
Non-Repetitive Eas 633.1 mJ Note *2
Maximum Avalanche Energy Note *1:Tch< 150°C,Repetitive and Non-repetitive
Repetitive Ear 27 mJ Note *3 Note *2:StartingTch=25°C,las=16A,L=4.09mH,
Maximum Avalanche Energy Vee=48V,Re=50Q
Maximum Drain-Source dV/dt dVps/dt 20 kV/us| Vbss230V Eas limited by maximum channel temperature
Peak Diode Recovery dv/dt dv/dt 5 kV/us | Note *4 and Avalanche current.
Max. Power Dissipation Pb 270 W Tc=25°C See to the ‘Avalanche Energy’ graph
2.02 Ta=25°C Note *3:Repetitive rating:Pulse width limited by
Operating and Storage Teh +150 oC maximum channel temperature.
Temperature range Tstg 5510 +150 | °C See to the ‘Transient Thermal impedance’
graph.
® Electrical characteristics (Tc =25°C unless otherwise specified) Note *4:IFS -Ip, -di/dt=50A/us,Vccs BVbss, Tete 150°C
Item Symbol Test Conditions Min. Typ. Max. | Units
Drain-Source Breakdown Voltage BVbss Ip= 250HA  Ves=0V 230 \Y
Gate Threshold Voltage VGs(th) Ip= 250HA  VDs=VaGs 3.0 5.0 \Y
Zero Gate Voltage Drain Current Ipss Vps=230V Ves=0v Ten=25"C 25 uA
Vbps=184V_ Ves=0V Tch=125°C 250
Gate-Source Leakage Current Iess VGes=1£30V \ps=0V 100 nA
Drain-Source On-State Resistance RDs(on) ID=20A VGs=10V 58 76 mQ
Forward Transconductance gfs ID=20A Vps=25V 12 24 S
Input Capacitance Ciss VDs=75V 1880 2820 pF
Output Capacitance Coss VGs=0V 230 345
Reverse Transfer Capacitance Crss f=1MH 12 18
Turn-On Time ton td(on) Vce=180V Ip=20A 28 42 ns
tr Ves=10V 8.4 12.6
Turn-Off Time toft td(off) Res=10Q 56 84
tf 6 9
Total Gate Charge QG Vce=115V 42.0 63.0 nC
Gate-Source Charge QGs ID=40A 18.0 27.0
Gate-Drain Charge QGD Ves=10V 12.0 18.0
Diode forward on-voltage VsD IE=40A  Vas=0V  Tch=25°C 1.10 150 v
Reverse recovery time trr IF=40A Ves=0V 230 ns
Reverse recovery charge Qrr -di/dt=100A/uS _ Tch=25°C 2.5 uC
Thermal characteristics
Item Symbol Test Conditions Min. Typ. Max. | Units
Thermal resistance Rth(ch-c) channel to case 0.463| °C/W
Rth(ch-a) channel to ambient 75 °C/W
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25K3872-01L,5,SJ FUJI POWER MOSFET

[l Characteristics

Allowable Power Dissipation Typical Output Characteristics
00 PD=f(TC) 100 ID=f(VDS):80 ps pulse test, Tch=25 °C
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Typical Transfer Characteristic Typical Transconductance
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10
10
< —
a 12
B 2
o
! f
1
I
/
0.1
e A P P P T T T T P T 0.1
0 1 2 3 4 5 6 7 8 9 10 0.1 1 10 100
VGS|V] ID [A]
Typical Drain-Source on-state Resistance Drain-Source On-state Resistance
030 RDS(0n)=f(ID):80 us pulse test, Tch=25°C 025 RDS(0n)=f(Tch):ID=20A,VGS=10V
025 I Gezev 89 fhe 0.20
0.20 _
E. v ; 0.15
—~ c
S 015 =3
% | V‘ 8 max.
: (IS = o
0.10 / ' /’ 0V
Il P B R ——20v | B typ.
= 0.05 H-
0.05 — SENEEES=s
0.00 0.00
0 10 20 30 40 50 60 70 80 -50 -25 0 25 50 75 100 125 150

ID[A] Tch [°C]



2S5K3872-01L,5,SJ

FUJI POWER MOSFET

Gate Threshold Voltage vs. Tch
VGS(th)=f(Tch):VDS=VGS,|D=250pA
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Typical Capacitance
C=f(VDS):VGS=0V,f=1MHz
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Typical Switching Characteristics vs. ID
10 t=f(ID):Vcc=180V,VGS=10V,RG=10Q
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Typical Gate Charge Characteristics
VGS=f(Qg):ID=40A,Tch=25°C
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Typical Forward Characteristics of Reverse Diode
IF=f(VSD):80 us pulse test, Tch=25°C
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Maximum Avalanche Energy vs. starting Tch
E(AV)=f(starting Tch):Vcc=48V,I(AV)<=40A
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25K3872-01L,5,SJ FUJI POWER MOSFET

Maximum Avalanche Current Pulsewidth Safe operating area
| =f(t, ):starting Tch=25°C,Vec=48V ID=f(VDS):Single Pulse, Tc=25°C
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M Outline Drawings (mm)
Type(L) Type(S) Type(SJ)
10798 4.5t0.2
- 3002 OUTVIEW
= - 0% - 4.5 2x
S : z 2 1.2x
ee Note: 1 = See Nate. 1 @ 3 Seo Note: 1.
Troderark P Fr Traerark \:I Toerete_|
n -
%/,:j ; Wik EE 5 7 l27 n
Type rane - | Type nore /"|:‘ z j_ z
] 2|8
, B ik
o % 1.240.2 L 0.841.2 JLoadd
1.210.2 2| n 25410 2 254102 HIKESH
5l —
=) - @0
N _ PRE-SOLDER BOTTOM VIEW
U L ™5 e
L T 7.6 @ GATE
eswe | | |2wae 272 @@=
@SDUREE
CONNECT ION | | N
GATE % L\J %/ Nates 1.( ) : Reference dimensions.
@ @ ® @ DRAIN 1. ) : REFERENCE DIMENSIONS 2. The metal part is covered with
@ Notes 1 Guoranteed nork af 2 x ¢ DONOT INCLUDE SOLDER the solder plating, part of cutting
SOURCE avolarche ruggechess Note: 1. Guarantsed mark of is without the solder plating.
CD avalanche ruggedness.

JEDEC : TO-220AB
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