HITACHI

Silicon N-Channel MOS FET

Application
TO-220AB
High speed power switching
Features
e Low on-resistance 5
» High speed switching 0O
e Low drive current
* No secondary breakdown
« Suitable for switching regulator, DC-DC 10 1. Gate
converter and motor driver 2. Drain
(Flange)
3. Source
@)
3
Table1l Absolute Maximum Ratings (Ta= 25°C)
Item Symbol Ratings Unit
Drain to source voltage Vpss 150 \
Gate to source voltage Vgss +20 \
Drain current Ip 10 A
Drain peak current ID(pulse)” 40 A
Body to drain diode reverse drain current IDR 10 A
Channel dissipation Pch* 50 w
Channel temperature Tch 150 °C
Storage temperature Tstg -55 to +150 °C

*  PW<10ps, duty cycle< 1%
**  Vaueat Tc=25°C
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Table2 Electrical Characteristics (Ta=25°C)

Item Symbol Min Typ Max Unit Test conditions

Drain to source breakdown VeRrpss 150 — — \ Ip=10mA, Vgg =0
voltage

Gate to source breakdown Vier)gss  *20 — — \ Ig =100 pA, Vpg =0
voltage

Gate to source leak current Igss — — +10 MA  Vgg=%#16V,Vpg=0
Zero gate voltage drain current  Ipgg — — 250 MA  Vpg=120V,Vgg=0
Gate to source cutoff voltage VGs(off) 2.0 — 4.0 \ Ip=1mA,Vpg=10V
Static drain to source on state  Rpgon) — 0.12 015 Q Ib=5A,Vgg=10V*
resistance

Forward transfer admittance [yssl 4.0 7.0 — S Ib=5A, Vpg=10V*
Input capacitance Ciss — 1200 — pF  Vpg=10V,Vgg =0,
Output capacitance Coss — 550 — pF f=1MHz

Reverse transfer capacitance Crss — 85 — pF

Turn-on delay time ta(on) — 20 — ns Ip=5A,Vgs =10V,
Rise time t, — 50 — ns RL=6Q

Turn-off delay time ta(off) — 70 — ns

Fall time t — 40 — ns

Body to drain diode forward VDE — 1.2 — \ IF=10A,Vgs=0
voltage

Body to drain diode reverse try — 220 — ns IF=10A,Vgs=0,
recovery time dig/dt = 50 Alps

* Pulse Test



HITACHI

Drain Current Iy (A)

Channel Dissipation Pch (W)

60

40

20

20

16

12

Power vs. Temperature Derating

50 100 150
Case Temperature T¢ (°C)
Typical Output Characteristics
15V ’L/lo v Pulse Test
X }
[« 8V 6V
55V
I 5V
I Vgs=45V
4 8 12 16 20

Drain to Source Voltage Vpg (V)

100

10

Drain Current Iy (A)

0.1

20

16

12

Drain Current I (A)

Maximum Safe Operation Area

O

Q
-

L 4| -7

O
\
GP%
2%
2\

e
(A

7

P2
o
Llid

H A —

[Operation in this area is

Llimited by Rps (on)
|

~talvc
L LI

1 10 100
Drain to Source Voltage Vpg (V)

Typical Transfer Characteristics

1,000

1
-25°C

*7‘5"0

T = 25°C

L

2 4 6
Gate to Source Voltage

Vgs (V)

10




HITACHI

Static Drain to Source on State Resistance

Drain to Source Saturation Voltage

RDS (on) (Q)

VDS (on) (V)

N

w

0.5

o
[

I
(V)

Drain to Source Saturation Voltage
vs. Gate to Source Voltage

T 11
PulseTest
Ib=10A
i
5A
T
2A
I
4 8 12 16 20
Gate to Source Voltage Vgg (V)
Static Drain to Source on State
Resistance vs. Temperature
T
| Vgs=10V
Pulse Test
5A
10A /'L
| g
_——~
L —— 2A
-40 0 40 80 120 160

Case Temperature T (°C)

Static Drain to Source on State Resistance

Rps (on) ()

Forward Transfer Admittance CyfsO (S)

Static Drain to Source on State
Resistance vs. Drain Current

0.5
02 Vgs =10V
v
0.1 —~
15V
0.05
0.02 Pulse Test
0.01
0.005
05 1.0 2 5 10 20 50
Drain Current Iy (A)
Forward Transfer Admittance
vs. Drain Current
SOrTTT7Tm
[T 1T
Vgs=10V
20 —Pulse Test
—‘25°C
10 Ta=25°C Z
|
5Tt EE=r75C
2 5
//
4
1.0
y 4
7
0.5
0.2 05 10 2 5 10 20

Drain Current Iy (A)




HITACHI

BExdyp o Drain Dicde Rewerse

Fexrpzry Tirn =
S0
W
= ]
+£ _._,.--"""
]
£ o0 e
E
-
I
E didt= S0 8T
3 an Wag=10 —
Ta =25
% 10 Pulss Test _
[=
5
o3 1o 2 5 i 20 50
Reverze Drain Cument e (4]
Dy iz Input Chamcerisices
200 an
=
g &0 'u'm|= 00w 16
= 50 4
iU 1 1,"
& 120 asy 1z
2 Voo
W,
E Y = 2
H — =108
g w0 ?‘,I [ o= 100 4
= o, Mg t—50
25
. 0
0 2 16 24 ) 40

Gee Cherge T {rel

Sxe o Sourcs Woltage e, M)

Capactnc: O pR

Switching Tme t {n=)

Typical Capacimnoe
wr. Drain o SouresWollmge
10,000
Wa=0
f=1MH=z
E‘? Cizs
100 (=5
T - L.OEr
kN —
3
100
B
"'-._Erﬂf
10 [ s s =
a0 10 a0 1] 0 S0
Drain o Sourcs Walege W (W
Switthirg Charackensics
Gl I
| =10
0 Fi = 2pe duty =1 "i'fc-
k)
{00 H"-.. i, _r.l'"f
=220 f"l“'-'
= Ve it
i
0 1171 14 o)
0
S
o2 05 1o 2 S 40 2o

Orain Curert kb, (8




HITACHI

Raverse Drain Current s,
Soures 4o Drain ol ege
yEEEE
= Pulzs Ta st
16
i 4
=
o ] I"F
3 /{
5 a )
o 5y, 0% & /{
. P .
o  Vag=0,5
] 04 oz 12 16 20
Soures to Drain volege Wop (W)
= Morm sized Trargant Thermal b pedance we, Pules Widh
= M
H T
= 0= Ta =255
T e
£ [Fos
£ i =
" | i
[ 0z — o2 [ L ——1 d__..--""_
T
r% o nil L1y —— T T Bichec (4 = 1 (8 - Bcbec
] TERIE ' Bobeo= 25500 T, =255
“ =
p Fooapka Floes
= =7= H _ P
L 1 [ o ==
.E 0. n\.'&-" | =Py
£ oo | "_T_"I
= 0 p 100 p 1m 0w 100 1
Pus= Widh P (=)




HITACHI

Switchirg Tire Tast Crodt
Win Monior
L

W pasariomn =

200 %

Wothonior /
win F 40 %

Wourt |- 10 % ZEIE 2

Win = 10 Tvm:ixlﬂ td{on] * 1d (i ¥




