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Scope

~This specifies Fuj i Intell igent Power MOSFET F 5 O 9-$

2. Construction

Self-lsolation Structure

Output Part; N-channel enhancement mode DOwer MOSFET

3 Appl ication

For switching

4 Outview

T pack S-type. (See to 6/13 page)

5 Cat Ti=25°C. unless otherwise specified.Absolute maximum ratings

Symbol lJr' ~ t ConditionsCharacteristicsDescription

Voss 4 ODrain-source voltage v DC

DC-O.3 7.0Gate-source voltage VGSS v DC

Tc=25°C2 ACnntinuous drain ~urrent D

Tc=25°CMaximum power dissipation Pc 3 O w

°cTJ 1 5 OOperating junction temperature

°c5 ~ 1 5 OStorage temperature range Tstg

fi Cat Tj=25 °C. unless otherwise specified. )Electrical characteristics

Characteristics

Symbol ConditionsDescription Unit

Min Typ, Max.

Drain-source

clamp voltage

Voss ID =lmA

VGs= O V

4 O 6 O v

Gate threshold voltage v G s (t ~) ID =1 OmA

VDS= 1 3 V

1 O 2. R v

Operation gate voltage Vcs (g) 3. 5 7. O v

Zero gate voltage

drain current

VDs=30V
Vas= O V

0 mAass

5 0 0 ~A*as (n)Gate-source

leakage current

8 O O ~A**GS (un\

ID =5A

VGs= 5 V

1 4 O mOR D S 10 n\Drain-source

on-state resistance

Forward on voltage VSD 24 A 2. O v

* Under normal operation ** Under self protection
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Characteristics

SymbolDescription Conditions Unit

Min. Typ. Max.

Turn-on time ton 2 0 O .£LS

Turn-off time 2 0 O /.l.St o f f

Tt..jpOver-temperature

protection

VGs=5V 5 O 2 0 °c

Short circuit protection VGS= 5 V 1 2 3 2 A

Single pulse inductive

load switch-off

energy dissipation

E CL
ID =SA

TJ =150°C o 0 mJ

7. Thermal resistance

Characteristics
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SymbolDescription Conditions Unit

Min. Typ. Max.

4. 2 °G/W
Thermal resistance

1 O 0 °C/W

8 Electrostatic discharge

Characteristics

Description Conditions Unit

Min. Typ. Max.

Orain-source 5 O p F, 5 0 O + 5 kV

Gate-source :t: 0. 5 k V I

9. Timing chart

-
0"
z

1<:5
3:
C tr;{3

HO4-004-03



--0>
-:;

0.. 
c 

°
.-~

 
.c

>
-a._-

-00.-
~

 
v 

~
 

.
"C

a."C
 

°0"..-J
a. u 

~
 

'8 
,

".c 
°

.."C
-e-u

.c 
e 

~o
" 

v

-a. 
a..-

~
e-:C

)::
..c 

v
c 

~
 >

 .-"
~

:.~
aw

..."" 
..v=

.c"-..,,c..-u.
c".c,,-

.g 
.0 

~
 

~
 

~

~
=

>
-E

c
E

 
~

 
~

 
"

-.c 
~

 
° 

...c 
c

->
->

-0
S

."C
O

V
...c~

-C
.c 

C
"C

"
-"C

 
"C

 
-"C

 
...""

C
-J~

,,~

:!.8.2o~
., 

v 
c 

..
.-v.. 

>
' 

..
oc'C

-~
;O

U
~

;V
C

.
E

"°c.~
w

 
."0..

.~
 

.=
- 

c 
.=

 
..

.c"...c.c
..-~

---

1 
0. 

B
,lock 

diagram

~

O
ver-

tem
perature

orotection

F
uii 

E
lectric 

C
o..U

d

S
hort

circuit

orotection

~

--'""""'/M
S

5' 
F

4286

~

f :f

i

S
nlJR

r.F
 

()

D
R

A
IN

 
O

~H
O

4.-004.-0~

1



->
--

o"C
~

=
G

 
C

 
O

>
-- 

.c

-c._-

~
oo-

G
 

u 
~

Q
. 

_C
.

O
"C

;G
~

 
G

 
.

Q
.uG

O

G
~

.cQ
.

--~
-O

 
=

-~
~

Q
..

.Q
.o 

"C

G
---

---' c: 
~

 
~

 
c: 

.

-~
G

-;:o

G
G

>
=

u
~

.cG
-

G
=

O
uu

.cG
.c:sc:c-:;U

;G
.C

c:.!
=

.0~
.w

m
=

>
-E

'3-

E
~

cG
...

~
-~

.c-
° 

.-°

c>
->

-~
-

-G
~

o~
.C

C
_G

:.1-c:"C
6

--C
-G

u
"C

:;"C
;c:

~
 

.G
 

G
C

 
..~

 
-

000=

-u-c:~
C

 
U

 
~

-u.>
-

~
:s'C

~
=

-U
 

m
 

G

C
C

~
Q

.~
E

-o 
K

W
 

."C
 

G

.!!=
.C

~
G

E
 

.? 
G

 
..; 

..;

F
u ii 

E
lectric 

C
o..Ltd.

D
IM

E
N

S
IO

N
S

 AR
E

 IN
 M

lLI .1M
';:T

f:R
~

?

-O:z<
3

~a
M

S
5'F

42S
6

T
Y

P
E

: 
F

S
O

19

-~
H

O
4-004-03

6;f3



0"0.>
--

G
 

c 
~

>
 

0
-0. 

-"
Q

; 
0 

O
 

.~
0. 

u. 
~

o"0G
-G

.. 
..

o.U
~

..
~

 
..

G
"0..0

.C
o.C

O
.

-Q
.:5

~
..oo.-O

~
- 

.:;
C

-~
o. 

.
-G

 
G

 
C

...c>
-o

Q
; .~

 
G

 
5 

U
.c 

G
O

 
-U

U

C
 

=

C
G

~
_U

o.o-,,~
G

-c-

~
=

~
..W

E
1>

-E
'§-

o..~
..tL

~
>

- 
.c0

_..>
---.cc~

c
G

 
O

G
.c 

-..
-.C

 
C

"0_"00
"O

:;"0G
"

C
 

...
..0 

: 
~

 
~

-U
o~

::
..-0 

=
"" 

U
 

U
 

C
 

~
..

>
 

-->
- 

..

~
U

"0~
..

E
..~

 
..G

W
°o.Q

.

~
 

:?~
] 

;

F
u ii E

lectric 
C

o..Ltd.

70 
-

65

.--,
>L-I
(/)
(/)
0>

-004 
-

,-,>L-I

:2 
2

-+
-'

'-'C
/)

C
.!J

>

-nn

G
atethresho

-'--
50

-J--

-so

-() -n

Id 
voltage

50

T
 i roC

 1

, 
, 

, 
.

50

T
 

i 
roc 

1

~~
Id~

-'--J.-

100

"'--'--
100

.5'5 
f42R

6

V
G

S
(th)=

f(T
 

) 
:V

D
S

=
13V

. 
ID

=
10m

A

D
rain-source 

clam
p 

voltage

~150

0--"--

1,')0 I,- 
" 

-" 
"

" 
" 

"
.:" 

-typ

-..

---

?00

J 
typ.

'. ...

...

?00

H
n4-nn4-n~

%
3'

V
D

S
S

=
fC

T
i) 

: 
ID

=
lm

A
. 

V
G

S
=

O
V





'0
.?;-
u
0.
0
c.
.,""
..
~
-0;
u
""
~
.!!
..
E
O
E
.,
:5
-0
~
..

~
u
..
E
..
:c
.-

Drain-source on-state resistance

RDS (on) =f (Tj ) : I D=5A, Tj =25°C
200 II' , , 'II '1'11 "11111' , 11'1 "'I ' , '111111111 , '1111 'Iii , "I , " .

...

...

150

.--,
a
.5
c 100
o

'-"
C/)
a
0::

"

typ.

50

..

...

..

VGS[V]

I ~

~
0 ~..3

Fuji Electric Co.,Ltd.

HO4-004-03

"C.
"
0.
0
u.

"C
"
u
~

"C
e
0.

~

;;
=
c;
c
.,
.0

...

.c
..
>-
"

.c

.-

-0
:;.
o
u

.~
u
"
w

.~
u.

>-
c
..

0
"
;
D
=

~

Oi
>
"
0
..
~
~
~
>-

~
>-
c
..

.=
"0
"
..
9.
~
'ti
O

"
.!!.



'0

.::-
;;
c.
e
c.
o
=
..

c
;;
;;
.c

c
~
"
E
O

£
0
=
"0
c
..

~
;;
"
E
..
:c
1-

,---,
U)

::1.
L-J
'+-
'+-
0

c
o

~

I ~

~
Fuji Electric Co.,Ltd. I~

/.(3

HO4-004-03

.>
"0 "
"
-..
c.
0-" "

.,;." ,
" :
" .

"0..
e -
c. .

~~

G .
.c .
~ .
" C
C "

Q.
.a-=
-3
...>
.c ..
..3
>-
" >

.c ~
1- .

.,; .~
:;"C

: .
0 ,

U C

,,"

f:~
" -

W C

'5"C
u..!

,
..".
, ::j.

o
u
~
~
..
w

S"
\L
0
c

, ....
c
8
c
~

.~

...
..
..

.Q.
~
..
:5



0-0>
--

" 
~

 
~

>
 

0
~

 
Q

.- 
.c

..8°.'"'
Q

. 
.~

o-C
"

-" 
Q

.U
~

..
~

 
..

" 
-C

 
" 

0
.co.C

Q
.

!!. 
~

 
0 

~
.,;

!; 
~

~
 

~
:;,

~
.c>

.::o
.."..~

U
.c~

~
ug

~
"..~

U
0.Q

.c~
"

-~
-

1i=
~

..W

E
..>

-E
S

-
_.c.. 

u.
0 

..>
 

..
->

.c-
=

-~
>

--2.
.c~

-~

~
1-..E

.~
-~

 
~

-c--c
8

-c- 
"

~
 

-'. 
-c 

..
..

0
" 

~
 ~

..U
E

.o~
-:: 

U
 

U
 

C
 

~

.!:;:~
>

..
..U

 
-~

 
..

E
 

" 
~

 
.."

W
°c.Q

.
~

 
.=

. 
_.-C

 
:

.c~
C

=
"

~
" 

" 
~

 
..,

F
u ii E

lectric 
C

o.,Ltd.

30 
i ,-ir

25 
0 .

20 
0.

,-.,
<L-.I 

15 
0.

0O

10 
0.

5 
0.

02

-~

S
hort 

circuit 
detection

S
hort 

circuit 
detection

/

-L1.
5

V
G

S
rV

l

-~~

11

i':'F
-/5.2

n ~
tJ 

IIf 
~

., 0

~7

;-1-n-1

tvp.

R

H
O

4-004-03

%

IO
C

=
f(T

j) 
:V

G
S

=
5V

I O
C

=
f 

(V
G

S
) 

: T
 i =

25°C



0.>
-

.., 
c

>
-.!..

-Q
.

-0 
-

" 
U

 
0

Q
. 

.

0..,"
-" 

..
Q

.U
~

" 
~

 
"

.c..'.c
_0-

..a.~
.-~

 
~

C
 

~
 

~
-;; 

G
 

"
_.c>
"~

,,
.c 

G
O

C
 ..

C
"..

.p..0.C
..-~
E

"i>
-

_.c..
.? 

~
 

~
c 

>
-

-" 
>

-
".cc

.cl-..
-.c

..,~
-

c 
-'. 

..,

..0" 
~

-U
o

..-
-=

 
U

 
U

" 
" 

..

..u-o
E

" 
~

W
 

0

~
:?'~

3C
J

25 
20 

..: 
-.., 

3: 
15 

L1-

1

f

F
uji 

E
lectric 

C
o..Lt

'---1-(
, 

, 
,

1. 
(

v~
n

.I 
I 

I 
I 

I 
I 

I 
-r-

I.J~
. 

.

.1: 
! 

: 
L-L

,

.'. 
, 

..., 
+

-"~

-

.F
orw

ard 
on 

volta

---1-
1

iS
5. F

A
? .q

/-..

~
 

-

I 
F

::;f 
(v.~

n)



0 25 50 75 100 125 150

Mounting Pad Size VS Drain Current Ratio

Drain Current Ratio=f(Maunting Pad Size)
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