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N-CHANNEL MOSFET

FHP150N1F4A

FE L MAIN CHARACTERISTICS

ID 160 A
VDSS 100V
Rdson-typ ( @Vgs=10V) 4.2mQ
Qg-typ 100nC

FEmmisE FEATURES

AR H i

Low gate charge

fik Crss (Ji7{§ 200pF)

Low Crss (typical 200pF )

T IRIHE PR

Fast switching

100%2853 35 fif il ik

100% avalanche tested

rid dv/dt fe )

Improved dv/dt capability

FHi& APPLICATIONS

RoHS 7= i, RoHS product

S A HL YR Power management for
inverter systems

DC-DCH#: 2 filTh#%JFx | DC-DC converter and switch
mode power supplies

H LS DC motor control

M Package

TO-220

XM B Equivalent Circuit
D

G
GDS FHP series
S
3R AEAE{E ABSOLUTE RATINGS (Tc=25°C)
HfH
5iH e Value B
Parameter Symbol Unit
FHP150N1F4A

1= Ry Y = S VAR L2, B 02y
Eilm.{)ﬁ:ﬂ‘& WA R Vbs 100 v
Drain-Source Voltage
HESLRA R Ip (Te=25C) 160 A
Drain Current -continuous * Ip (Tc=1007C) 100 A
TRk R (1)
Drain Current — pulse (note 1) lowm 480 A
B e A PR s
Gate-Source Voltage ves 20 v
kb T iREE GF 2)
Single Pulsed Avalanche Energy (note 2) EAs 753 mJ
TR GFE D
Avalanche Current (note 1) AR 28 A
HELHREE GF D
Repetitive Avalanche Current (note 1) EAR 20 mJ
TR S R e KR AR (3D

Peak Diode Recovery dv/dt (note 3) dv/dt 5.0 Vins
M % Po (TC=25C) 223 W
Power Dissipation -Derate above 25T 1.78 Wi/C
B 2 M AL ~ .
Operating and Storage Temperature Range Ty, Tste 557150 ¢
| e b v YRR T 300 ©
Maximum Lead Temperature for Soldering Purposes

P A LU P A e A R

*Drain current limited by maximum junction temperature
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E 4% ELECTRICAL CHARACTERISTICS

T H
Parameter

=N

(NS
Symbol

ALK&

Tests conditions

SN
Min

S FN

Max

L
Units

XS4 Off —Characteristics

o — i 5 s
Drain-Source Voltage

BVDss

ID=250pA, VGs=0V

100

2 B e B R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25°C

0.1

Vi'C

LT IR FRR
Zero Gate Voltage Drain
Current

Ibss

Vbs=100V,Ves=0V, Tc=25C

A

Vbs=80V, Tc=125C

10

uA

HIFAI A EE A

Gate-body leakage current

Igss (FIR)

Vbs=0V, VGs =+20V

+100

nA

WAYEYE On-Characteristics

NS
Gate Threshold Voltage

VGs(th)

Vbs = VGS , ID=250uA

2.0

29

4.0

L= S EN )
Static Drain-Source
On-Resistance

RDs(oN)

Ves =10V, Ip=50A

4.2

mQ

TF T 5 2

Forward Transconductance

ofs

Vbs = 10V, Ip=50A (note 4)

120

#4551t Dynamic Characteristics

I e FEL

Gate Resistance

Rg

f=1.0MHz,
Vbs OPEN

2.5

LIPS
Input capacitance

Ciss

iy

Output capacitance

Coss

B I AR L

Reverse transfer capacitance

Crss

Vbs=25V,
Vaes =0V,
f=1.0MHz

7080

2250

pF

200

JT><451E Switching Characteristics

FEFR B[]
Turn-On delay time

td(on)

ETV i 1]

Turn-On rise time

tr

FEFR A (]
Turn-Off delay time

td(off)

I B i
Turn-Off Fall time

tf

Vbs=50V,
ID=50A,
Re=3Q

Ves =10V

(note 4, 5>

30.4

ns

28.8

ns

93

ns

34.2

ns

AR H A A
Total Gate Charge

Qg

Al — st e A

Gate-Source charge

Qgs

Al — i FEL Ao

Gate-Drain charge

Qgd

Vps =50V ,
Ip=50A,
Ves =10V

(note 4, 5)

100

nC

27

nC

22

nC

T — IR WA M ds K2 {5 Drain-Source Diode Characteristics and Maxim

um Rating

1E ) K& S
Maximum Continuous Drain
-Source Diode Forward
Current

Is

160

1 1) e Rk L 3L

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

480

E KB
Drain-Source Diode Forward
Voltage

VsD

Vaes=0V, Is=50A

0.9

1.2

S I ARSI T8

Reverse recovery time

trr

B I 1S AT

Reverse recovery charge

Vaes=0V, Is=50A ,dIF/dt=100A/us

(note 4)

73

ns

150

nC
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#4314 THERMAL CHARACTERISTIC

E e
Parameter Symbol

IEPN:E
Max

£
Unit

45 28 eI HAH
Thermal Resistance, Junction to Case

Rth(j-c)

0.56

TIW

45 B PR IR ARBH
Thermal Resistance, Junction to Ambient

Rth(j-A)

62.5

TIW

i T P e v 4t i B o)

L=1mH, 1as=28A, Vbpp=48V, Rc=25 Q. l545 T1=25C
Isb <160A,di/dt <300A/us,VDD<BvDss, i 45 i Tu=25C
JikR iR ke ge B <300ps, fy 4 <2 %

FAL TR T IR

Notes:

Pulse width limited by maximum junction temperature
L=1mH, Ias=28A, Vbp=48V, Rc=25 Q,Starting TJ=25C
Isb <160A,di/dt <300A/us,Vpp<BVDss, Starting TJ=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperatur
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Typical Characteristics

BREVRF I dh 2%

Rosiony (Normalized)
Drain-Source On-Resistance

200
/// 6.0V
180 /)
160 xsg\'lov
E 140 i V=10V 5.0V
5 1l
D 120
£ 1
O 100
= /
O 80 /
a v/ 45V
e/ — |
/
40
/ 4.0V
20
0
0 1 2 3 4 5
Vs Drain-Source Voltage [V]

I, Drain Current [A]

25

100

80

50

20

Fig.1 On-Region Characteristics

3 Notes :

T,, Junction Temperature [°cl

Fig.3 On-Resistance Variation with
Temperature

90

70
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40

T T T T
¥ Notes : o /
[ VetV R / \ \ T
L b i,,,/,,\ ,,,,,,,, L L
rrrrr e | -4 /\ b !
| i i‘ T,=25 / """ | I
""" I \W/\ B R
30 1‘ } ‘/1 ‘ .
I B |
' /\ 777777777777777 o
I I 1 I 7\” I | I
A 1 1 1 1 1
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V.., Gate-Source Voltage [V]

GS?

Fig.5 Transfer Characteristics

RDS(ON) [mQ ]'
Drain-Source On-Resistance

Drain-Source On-Resistance [mQ]

or» Reverse Drain Current [A]

4.5
4.4
43
Vg =10V
42+
41+
40
3.9 i i i
0 50 100 150 200
I, Drain Current [A]
Fig.2 On-Resistance Variation with
Drain Current and Gate Voltage
20
18 | 3 Notes :
1, = 50A
16
14 |
12
10
8
6
4
2
0 1 1 1 1 1 1 1
2 3 4 5 6 7 8 9 10
Vs Gate to Source Volatge [V]
Fig.4 On-Resistance Variation with
Gate to Source Voltage
% Notes :
100 b Vs =0V
/.
/
/
/
10 "/
/
/ T,=25
[
1 i
/
/
/
0.0 0.3 0.6 0.9 12 1.5

Vgp, Source-Drain voltage [V]

Fig.6 Body Diode Forward Voltage
Variation with Source Current and
Temperature
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Typical Characteristics (continued)

BB (8

10
3 Note : |, = 50A
Vg = 50V

. 8
=
Q
o))
o]

S 6
=
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<
3

v 4
B
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O

3 2
>

0
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Q,, Total Gate Charge [nC]

Fig.7 Gate Charge Characteristics

100

10°
10°
<
- . i’
g _ Operation in This Area ..
% N is Lir‘nite‘d by R‘D‘s( o
(&]
£
©
Jul
a
_a
10°
- Single Pulse
~ T,=Maxrated ' B .
TfZS. o
10" :
10" 10° 10’ 10°
Vs Drain-Source Voltage [V]
Fig.9 Maximum Safe Operating Area
10° |
D=0.5 o ==
o) 0. o ==
0w s d— —
S 10 Fo1
ga‘) 0.05=
E(!_f“ 02102
£ Foo d i
2 i f 1
" 10° M
X / [ .
:
°
N single pulse 3 Notes :
10* Duty Factor, D=t /t, [
PEAKT, =Py, *Z, 'R, {0 +
10°
10° 10° 10° 10° 10" 10° 10' 10°

t,, Rectangular Pulse Duration [sec]

Fig.11 Transient Thermal Response

Curve

Capacitance [pF]

I, Drain Current [A]

10000
C,.= Cg! + ng (C,, = shorted)
Coss = Cds + ng
Crss = Cvﬂ
8000 Cie
—
6000
3 Notes ;
4000 C\ 1V =0V |
2.f=1MHz
— |
I N
2000
Crss
—
0
0 5 10 15 20 25 30
Vps: Drain-Source Voltage [V]
Fig.8 Capacitance Characteristics
180
150
120
90
60
30
0
25 50 75 100

T., Case Temperature [C]

125 150

Fig.10 Maximum Drain Current vs.
Case Temperature
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'_K Same Type
M%) asout

12V == 200nF; [
T T T
J V, T VDS
GS r— Qgs—><— Qg q
A
At
n DUT
3mA
Charge
Fig 12. Gate Charge Test Circuit & Waveform
R, Y/ R
Vps © AN o) ps 90% B
Voo
R r‘ > (0.5 rated Vpg)
o MW hal Y
N o v, 2o
1ov ] L
i o
(o O ton Mt ™
Fig 13. Resistive Switching Test Circuit & Waveforms
L BVbss
Vos © A1k ° Ers = 2 s BVpss = Voo
| V:) Voo BVbss
P o las
by |l 3 Io 1)
(e, '\/\/\/ UE D
10V J_L DUT VDD ] - VDS (t)
o’ Yo} f—— ¢, ——] Time
Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms
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DUT
+—O0 +
x
M%) Vo
O —
M
IS 0\53
L
Driver
R f
. x Same Type
|N_-|_ as DUT = VDD
-I_I-ﬂ- Ves « dv/dt controlled by Rg
* |5 controlled by pulse period
[e

Gate Pulse Width t

Ves D= -Gate Puise Period
( Driver) 1fv
lem » Body Diode Forward Current
I's
(DUT) di/dt
w] X
RM
Body Diode Reverse Current
Vbs
(DUT) Body Diode Recovery dv/dt
i T
Body Diode

Forward Voltage Drop

Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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ENi2 Marking:

“KUT LOGO

FEIHONG LOGO \ _

$F XXXKKX €
PRODUCT CODE —————11,

7 AR

|, FHP150N1F4

\

FE /

PART.NO

AT
ASSEMMBLY
LOT CODE

(=
GRANDING CODE
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HME T

Package Dimension:

F
e
| H ~ =
; 3/€3/ e
S]
DIAT || e o
%
v
M— gt
D —
i N \ N
N
T

i
!

]

|

TO-220

Cl

Al

DIM

MILLIMETERS

10. 00+0. 30

Al

8.00£0. 30

A2

5.00%0. 30

13.20+£0. 40

4.50+0. 20

Qlo|w

.30x0. 20

.8040. 20

.00£0. 30

1
0
3.60+0. 20
3
6

.60+0. 40

0.50+0. 20

28.88=+0. 50

3.00=x0. 30

1.30£0. 30

Typical 2.54

2.40+0. 40

9.20+0. 40

0.25+0. 15

0.25=+0. 15

[l RN RN F-nN Rav il Bl - R=a i IS junll Nep B Re sl Reo il Hww)

2.80+0. 30

DIA

% 1.50%0. 10
& 0. 50 MAX

(Unit: mm)
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for MOSFET category:
Click to view products by FeiHong manufacturer:
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