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SPECIFICATION

  Device Name       :                             .

 Type Name          :                             .

  Spec. No.         :                             .

Fuji Electric Co.,Ltd.

Matsumoto Factory

H04-004-05

Power  MOSFETPower  MOSFETPower  MOSFETPower  MOSFETPower  MOSFET

2SK3271-012SK3271-012SK3271-012SK3271-012SK3271-01
MS5F4403MS5F4403MS5F4403MS5F4403MS5F4403

1• 1̂3

Sep. - 8 - '98
a
b
c
d

(TENTATIVE)(TENTATIVE)(TENTATIVE)(TENTATIVE)(TENTATIVE)
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Fuji Electric Co.,Ltd. MS5F4403MS5F4403MS5F4403MS5F4403MS5F4403 2• 1̂3

a
b
c
d

1.Scope This specifies Fuji Power MOSFET   2SK3271-01

2.Construction N-Channel enhancement mode power MOSFET

3.Applications for Switching

4.Outview TO-3P   Outview See to  5/13  page

5.Absolute Maximum Ratings at Tc=25 ℃℃℃℃  (unless otherwise specified)

Description Symbol Characteristics Unit Remarks

Drain-Source Voltage VDS 60 V

VDSX 30 V VGS=-30V

Continuous Drain Current ID ±100 A

Pulsed Drain Current IDP ±400 A

Gate-Source Voltage VGS ±30 V

Maximum Avalanche Energy EAV 490.4 mJ *1

Maximum Power Dissipation PD 155 W

Operating and Storage Tch 150 ℃

Temperature range Tstg -55 to +150 ℃
*1 L=65.4uH,Vcc=24V

6.Electrical Characteristics  at Tc=25 ℃℃℃℃  (unless otherwise specified)

Static Ratings

Description Symbol Conditions min. typ. max. Unit

Drain-Source BVDSS ID=1mA

Breakdown Voltage VGS=0V 60 - - V

BVDSX ID=1mA

VGS=-30V 30 - - V

Gate Threshold ID=10mA

Voltage VDS=VGS 2.5 3.0 3.5 V

Zero Gate Voltage VDS=60V Tch=25℃ - 1.0 100 μA

Drain Current VGS=0V Tch=125℃ - 10 500 μA

Gate-Source VGS=±30V

Leakage Current VDS=0V - 10 100 nA

Drain-Source ID=50A

On-State Resistance VGS=10V - 5.0 6.5 mΩ
RDS(on)

VGS(th)

IDSS

IGSS

e
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H04-004-03

Fuji Electric Co.,Ltd. MS5F4403MS5F4403MS5F4403MS5F4403MS5F4403 3• 1̂3

a
b
c
d

e

Dynamic Ratings

Description Symbol Conditions min. typ. max. Unit

Forward ID=50A

Transconductance VDS=10V 25 50 - S

Input Capacitance Ciss VDS=25V - 9000 -

Output Capacitance Coss VGS=0V - 1250 -

Reverse Transfer f=1MHz - 700 - pF

Capacitance

td(on) Vcc=30V - 50 -

Turn-On Time tr VGS=10V - 200 -

td(off) ID=100A - 150 - ns

Turn-Off Time tf RG=10Ω - 135 -

Reverse Diode

Description Symbol Conditions min. typ. max. Unit

Avalanche Capability L=100μH Tch=25℃

See Fig.1 and Fig.2 100 - - A

Diode Forward IF=100A

On-Voltage VGS=0V Tch=25℃ - 1.0 1.5 V

Reverse Recovery IF=50A

Time VGS=0V - 85 - ns

Reverse Recovery -di/dt=100A/μs

Charge Tch=25℃ - 0.25 - μC

7.Thermal Resistance

Description Symbol min. typ. max. Unit

Channel to Case Rth(ch-c) - - 0.806 ℃/W

Channel to Ambient Rth(ch-a) - - 50.0 ℃/W

trr

Qrr

gfs

Crss

IAV

VSD
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Fuji Electric Co.,Ltd. MS5F4403MS5F4403MS5F4403MS5F4403MS5F4403 4• 1̂3

a
b
c
d

e

Fig.2 Operating waveforms

0

0

BVDSS

IAV

VGS

ID

VDS

Fig.1 Test circuit

50Ω

D.U.T

L

Vcc

Vcc=24V
L=100uH
Starting Tch=25℃
1 shot pulse

10V
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Fuji Electric Co.,Ltd. MS5F4403MS5F4403MS5F4403MS5F4403MS5F4403 6• 1̂3
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Power Dissipation
PD=f(Tc)

PD
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W]
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ID
 [
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Safe operating area
ID=f(VDS):Single Pulse(D=0),Tc=25℃

t=

10μs

1ms

10ms

100ms

100μsD.C.
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0.0 0.5 1.0 1.5 2.0 2.5
0
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8V

6V

5.5V

4V

10V

6.5V

5V

VGS=20V

Typical output characteristics
ID=f(VDS):80μs pulse test,Tc=25℃ 

ID
 [
A]

VDS [V]

0 1 2 3 4 5 6 7 8 9 10
0.1

1

10

100

Typical transfer characteristics
ID=f(VGS):80μs pulse test,VDS=10V,Tch=25℃

ID
 [
A]

VGS [V]
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100 101 102
100

101

102

Typical forward transconductance
gfs=f(ID):80μs pulse test,VDS=10V,Tch=25℃

gf
s 
[s
]

ID [A]

0 20 40 60 80 100 120 140 160 180

0

5

10

15

20

25

20V

10V

RD
S(
on
) 
[m
Ω
]

ID [A]

Typical Drain-Source on-State Resistance
RDS(on)=f(ID):80µs pulse test,Tch=25℃

8V

5.5V
6.0V5.0V

VGS=

6.5V
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Gate Threshold Voltage vs. Tch
VGS(th)=f(Tch):VDS=VGS,ID=10mA

typ.
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Drain-source on-state resistance
RDS(on)=f(Tch):ID=50A,VGS=10V

RD
S(
on
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mΩ
]

Tch [℃]
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10-2 10-1 100 101 102
100p

1n

10n

100n

Typical capacitances
C=f(VDS):VGS=0V,f=1MHz

C 
[F
]

VDS [V]

Ciss

Coss

Crss

0 25 50 75 100 125 150
0

25

50
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100

125

Maximum Avalanche Current vs. starting Tch
I(AV)=f(starting Tch) , single pulse

I(
AV
) 
[A
]

Starting Tch [℃]



DW
G.

NO
.

T
h

is
 m

a
te

ri
a

l 
a

n
d

 t
h

e
 i

n
fo

rm
a

ti
o

n
 h

e
re

in
 i

s 
th

e
 p

ro
p

e
rt

y 
o

f
F

uj
i 

E
le

ct
ri

c 
C

o.
,L

td
. 

T
he

y 
sh

al
l 

be
 n

ei
th

er
 r

ep
ro

du
ce

d,
 c

op
ie

d,
le

n
t,

 o
r 

d
is

cl
o

se
d

 i
n

 a
n

y 
w

a
y 

w
h

a
ts

o
e

ve
r 

fo
r 

th
e

 u
se

 o
f 

a
n

y
th

ir
d

 p
a

rt
y 

n
o

r 
u

se
d

 f
o

r 
th

e
 m

a
n

u
fa

ct
u

ri
n

g
 p

u
rp

o
se

s 
w

it
h

o
u

t
th

e 
ex

pr
es

s 
w

rit
te

n 
co

ns
en

t o
f F

uj
i E

le
ct

ric
 C

o.
,L

td
.

H04-004-03

Fuji Electric Co.,Ltd. MS5F4403MS5F4403MS5F4403MS5F4403MS5F4403 11• 1̂3

a
b
c
d

e

0 25 50 75 100 125 150
0

100

200

300

400

500

600

Maximum Avalanche energy vs. starting Tch
Eas=f(starting Tch):Vcc=24V,IAV≦100A , single pulse

Ea
s 
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Vcc=12V

30V

48V

Typical Gate Charge Characteristics
VGS=f(Qg):ID=100A,Tch=25℃

0

10

20

30

40

50

VD
S 
[V
]

VGS [V]

Qg [nC]

VGS

VDS



DW
G.

NO
.

T
h

is
 m

a
te

ri
a

l 
a

n
d

 t
h

e
 i

n
fo

rm
a

ti
o

n
 h

e
re

in
 i

s 
th

e
 p

ro
p

e
rt

y 
o

f
F

uj
i 

E
le

ct
ri

c 
C

o.
,L

td
. 

T
he

y 
sh

al
l 

be
 n

ei
th

er
 r

ep
ro

du
ce

d,
 c

op
ie

d,
le

n
t,

 o
r 

d
is

cl
o

se
d

 i
n

 a
n

y 
w

a
y 

w
h

a
ts

o
e

ve
r 

fo
r 

th
e

 u
se

 o
f 

a
n

y
th

ir
d

 p
a

rt
y 

n
o

r 
u

se
d

 f
o

r 
th

e
 m

a
n

u
fa

ct
u

ri
n

g
 p

u
rp

o
se

s 
w

it
h

o
u

t
th

e 
ex

pr
es

s 
w

rit
te

n 
co

ns
en

t o
f F

uj
i E

le
ct

ric
 C

o.
,L

td
.

H04-004-03

Fuji Electric Co.,Ltd. MS5F4403MS5F4403MS5F4403MS5F4403MS5F4403 12• 1̂3

a
b
c
d

e

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

10

20

30

40

50

60

70

80

90

100

110

Typical Forward Characteristics of Reverse Diode
-ID=f(VSD):80μs pulse test,Tch=25℃
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Transient Thermal Impedance
Zth(ch-c)=f(t):D=t/T
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Typical Switching Characteristics vs. ID
t=f(ID):Vcc=30V,VGS=10V,RG=10Ω
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Drain-Sourse Breakdown Voltage vs. Vgs
BVDSX=f(VGS):Tch=25℃
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