) B
A 71T
FeiHong

N I3 5 B 7 RN A
N-CHANNEL MOSFET
FHP120N9F4A/FHS120N9F4A

FZES ¥ MAIN CHARACTERISTICS FEeR¥FME FEATURES

ID 147 A AR B A Low gate charge

VDSS 97 VvV fik Crss (JL!{E 23pF) Low Crss (typical 23pF )
Rdson-typ ( @Vgs=10V) 4.8 mQ T 55 i Fast switching

Qg-typ 93nC 100%28 31 55 i3 Mk 100% avalanche tested

100% 2853 A FH It

100% DVDS tested

100%%d UIS ik 100% UIS Tested

FHi& APPLICATIONS

100% % RG ik 100% Rg tested

TFK HLR Switch Mode Power Supplies RoHS /i RoHS product
15 G458 i 2 Electric Vehicle Controller
WA S Power Management in
Inverter System
HLth S L R 45 Battery Management System

F4&MH3\ Package WK Equivalent Circuit

D
G
S\ S
A\ G
nS  TO-220 TO-263 S
FHP series FHS series
B AIEIE ABSOLUTE RATINGS (Tc=25°C)
HH Fi5 Bl LA
Parameter Symbol Value Unit
m%ﬂ%*&—‘/)ﬂ&ﬁﬁ%& VDSS 97 Vv
Drain-Source Voltage
Ip (Tc=25°C), Silicon Limited 147 A
SRR HEL Ip (Tc=25°C), Package Limited 120
Drain Current -continuous * Ip (Tc=1007C) 93 A
=N EY GV CE D) o 480 A
Drain Current — pulse (note 1)
A e M FE
Gate-Source Voltage Ves +20 v
Bk S geE QF 2)
Single Pulsed Avalanche Energy (note 2) EAs 364 mJ
TR G 1D
Avalanche Current (note 1) AR 27 A
HEFHMEE G D EAR 29 -
Repetitive Avalanche Current (note 1)
THE IR IR I KRR (T 3) dvidt 5.0 Vins
Peak Diode Recovery dv/dt (note 3) '
FE I 2% Pop (TC=251C) 184 W
Power Dissipation -Derate above 25°C 1.47 W/C
B3¢ T 45 U S AR . .
Operating and Storage Temperature Range T), TsTe 150, -55~+150 ¢
I £ e e AR
Maximum Lead Temperature for Soldering TL 300 T
Purposes

* 5 B FEL IR o ey U PR A

*Drain current limited by maximum junction temperature
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%514 ELECTRICAL CHARACTERISTICS

T H
Parameter

=)

5
Symbol

MRS
Tests conditions

/)N
Min

=N
Max

<R iv
Units

& Off —Characteristic

(7]

e — I R

Drain-Source Voltage

BVDss

ID=250pA, Ves=0V

97

5 o T B
Breakdown Voltage
Temperature Coefficient

ABVDsSsS/ATJ

ID=250uA, referenced to 25C

0.1

V/I'C

T T IR AR IR HL
Zero Gate Voltage Drain
Current

IDss

Vps=85VGs=0V, Tc=25C

MA

VDs=68V, Tc=125TC

100

MR A< s HEL A

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =+20V

+100

nA

WA On-Characteristics

ETRIEEENAN
Gate Threshold Voltage

VGS(th)

Vbps = VGS , ID=250pA

2.2

3.8

A FIE R
Static Drain-Source
On-Resistance

RDS(ON)

Vaes =10V, ID=50A

4.8

5.5

mQ

1E A S
Forward Transconductance

gfs

Vps = 5V, Ip=50A (note 4)

84

A% Dynamic Characteristics

Al HLBEL

Gate Resistance

Rg

f=1.0MHz,
Vbs OPEN

2.5

PN R
Input capacitance

Ciss

o H R

Output capacitance

Coss

S R A FL 2

Reverse transfer capacitance

Crss

VDs=40V,
VaGs =0V,
f=1.0MHz

4260

670

23

JFo=45tE: Switching Characteristics

FEIR IS [H]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR I [H]
Turn-Off delay time

td(off)

T B8]
Turn-Off Fall time

tf

VDs=40V,
ID=50A,
Rc=3Q

Ves =10V

(note 4, 5)

50

ns

42

ns

48

ns

25

ns

LRSSy
Total Gate Charge

Qg

A — 952 R Aoy

Gate-Source charge

Qgs

A — e FL AT

Gate-Drain charge

Qgd

Vbs =40V ,
ID=50A,
Ves =10V

(note 4, 5)

93

nC

24

nC

25

nC

R — U5 A & B K452 (8 Drain-Source Diode Characteristics and Maxim

um Ratings

1E A e K& S HL
Maximum Continuous Drain
-Source Diode Forward
Current

Is

120

1F [ 5 R ik LA

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

480

1E 7] & B
Drain-Source Diode Forward
Voltage

Vsb

VaGs=0V, Is=50A

1.2

S e 1A T8

Reverse recovery time

trr

S AR FL e

Reverse recovery charge

Qrr

VGs=0V, 1s=20A ,dIF/dt=100A/us

(note 4)

60

ns

160

nC
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#4551 THERMAL CHARACTERISTIC

T H e YN BAAT
Parameter Symbol Max Unit
2k 2 S AH . .
Thermal Resistance, Junction to Case Rth(j-c) 0.68 CIw
2k B PR B ) #ABH . .
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 CIW
TERE:

12 kiR o B EH i e 45 v PR i)

2: L=1.0mH, VGes=10V, Vbp=48V, RG=25 Q,#tiH 4515 TJ=25C

3: Isb <120A,di/dt <300A/us,VDp<BvDsS, it 45 IR Ti=25C

A: JKFI: kb EE B <300us, 4% <2 %

5. HAYT/ERELK

Notes:

Pulse width limited by maximum junction temperature
L=1.0mH, Ves=10V, Vbp=48V, RG=25 Q,Starting Ty=25C
Isb <120A,di/dt <300A/ps,VDD<BVDsSs, Starting Tu=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature

a s~ WON =

Ver-1.1




Typical Characteristics

BB R i 2%

Figure 1. Safe Operating Area Figure 2. Haxlmun;:r:::rraﬁjxlpation vs Case
1000 I ; 20 i i |
fl: SR . : 175  — S E —

.-"‘“-\ Y =T 10us | E i i

100 == - = : : :

B3 e | 150 | S

LA BT Hioous] | : : E

< il A e 1 1 ; i +

= 10 == Operation in This Area ims = .§ & ; : '

s is Limited by Rose, HE S i : |

s R 10ms - R SUSUERE TR FURSIII 1. N  S— I —

o DC 7 | @ ' : E

E 1 n W i i
= :
& :
£ a :

01 FoNGLEPULSE o %0 B '!"
T.=25C i :
T=150°C 25 - T
0.01 ' :
01 1 10 100 0 i H
Vs, Drain-5ource Voltage [W] 0 25 50 75 100 125 150
Tc. Case Temperature [C)

Case Temperature

Figure 3. Maximum Continuous Drain Current vs

Figure 4. Typical Output Characteristics

Te, Case Temperature [C)

180 & 1K
140 Vigs=10V /
e gs P
130 |
120 40
110 /yﬁgg_w
=10 Elzl
B = ///
E A0 Elﬂl
3 70 - / Vo
c B W
50 < i
&
= 40 } / Mt
30 4 1. 3000 Pulss Test  H
a0 2 Tes25°C
20 4 — —
10 | Vga=5w
1] i , . .
i 0.5 1 15 2

WVis. Drain-Source Voltage [V]

Figure 5. Transient Thermal Impedance

~T ]

© 0.01 —+ o o
s —]
Eioles
1.0uty Cycle, Dist1A2
2.T s = Pona"Riaga + Ta
0. 001 ' ' '
0, D000 0, ODino 0. 0001 0,001 0,01 0.1 1

T. Rectangular Pulse Duration

10
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Figure 6. Typical Transfer Characteristics

Figure 7. Source-Drain Diode Forward
Characteristics

150

b
1.¥ne= 5V

126 | 2-200us Fulse Test

g

&

1
T=1807C // 1
// T
/)

a 2 4 L] 8 10
Wi s Gate-Source Voltage [V]

Iy, Drain Current [A]

3

g

100 /
%-m y
E
G
8 T=150°C
'E T=25%C
a1

0.1

0.2 0.4 0.6 0B 1 1.2
Wep, Source-Drain Voltage [V]

Figure 8. Drain-Source On-Resistance vs Drain

Figure 9. Normalized On-Resistance vs Junction

Current Temperature
o | : 2 : Y .
5 Nite- PULSED TEST | Fod .
g | 1 Vo= 10V 18 [Vasstov . |
E:s | 2 Pulse Test | | lg=50A I ] %
E ' c 16 ; : |
E | E | Pt
; | [ LI [ ST N — e B (It SEL
w 5.0 . - pooveerd
: | ii., Bl
5 5% P> |
S s | 1 LA
g 1 E 5 ‘-'_____.-P“’r' |
-____——l-_-__ 1 = = | il | - i N N R R
é .0 | | E E o0& F___.p-' -!'- —g— :
_E ....................................................................... éﬂl I}E ! :
;- . £ ||
I3s 5 I |
4 i 02 | —-—
3.0 L i i
i} 25 50 75 100 A0 36 B 26 Ay TR 100 126 150
I, Drain Current [A] T,, Junction Temperatue ['C]

Figure 10. Normalized Threshold Voltage vs
Junction Temperature

Figure 11. Normalized Breakdown Voltage vs
Junction Temperature

1.3 ¢

Vigs=Ves

=250

~

2
/

/

s 2
2

Ham mﬂll'l'l'ﬂ..lldl
Threshold Voltage [V]

=
L=
|

=
=]
H

|

1

i

1

1

=

Al 25 o i 50 5 100 1#5 150
Ty Junction Temperature [C]

11 ¢

-
=
gl

BVpss, (Normalized)
Dvain-Sounce Breakdown Voliage [V]

=
e
e

o
B0 25 D 25 &} V5 100 125 150
T, Junction Temperatune [1C)

Ver-1.1



Figure 12. Capacitance Characteristics Figure 13. Typical G:ﬁtf!;':rga vs Gate-Source
G000 10 Ir : Ir
!
20 * 2 . : ' / ]
L] [
Ty o i
T 4000 3 //
2 \ >
g \ 8 /
5 3000 \ - y ! : !
a8 I
E \\_ E I [
o0 N s/
- i
\ = g : .
1000 3 - | ;
A\l ¢ ~ ! | { [Vop=d0v] |
<~ ! | {lo=504
i) — 0 I I
0 10 20 30 40 50 60 7O 0 20 40 60 80
V5. Drain-Source Voltage [V] Qg, Gate Charge [nC]
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

iE:

= 1

=

lg 'L

Rg i|

Vgs T

Vds >

WVgs

RL

Resistive Switching Test Circuit & Waveforms

Wos

10VF - — — — — — — —

Wds

Charge

Unclamped Inductive Switching (UIS) Test Circuit & Waveforms

[
9
Was

E,..=1/2 Llig

Wds

Diode Recovery Test Circuit & Waveforms

Vgs [ =
A =k
DuT
Vas [
vds
E}I:JL.IT
N .
Vds - — L
r Isd*= 1
+
la LI

Q, = la

Vgs

Isd / I~ \ifL.L\
dl/dt = A

| Al

BI'I"llll'.l 55

AR

Vidd
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EPi2 Marking:

KHTLOGO

FEIHONG LOGO \

SN

'5,&: XOOOKXX

PRODUCT CODE

P

— A C) N10
X<

> FHS120N9F4

PART.NO

KATLOGO

FEIHONG LOGO \

7 A

il

A': XXX

PRODUCT CODE

P
PART.NO

A (:, N10

X
FHP120NOF4 ||

At AR
ASSEMMBLY
LOT CODE

AL
ASSEMMBLY
LOT CODE

AP AR
ASSEMMBLY
LOT CODE

R A
ASSEMMBLY
LOT CODE
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IMIE RS

Package Dimension:

TO-263
FriE L (o)
c c E 9.88+0.10
’_i‘ . X o1 El 7.40+0.20
2 00+0.15
i l e 574 | EL 1959:]5: +[:::1*3
— 20+02
L1 130+0.15
12 1.60+0.10
s - - ] 5 L3 13.00+0.20
_ )l Vet _ 14 10.40+0.15
Ls 2.60+0.15
L6 4.80+0.20
b 0.80+0.07
bl 127+0.07
B2 0.05+0.07
C 4.48+0.10
C1 130+0.07
c2 0.50+0.07
| C3 2.40+0.06
|' — C4 0.10+0.08
— Cs 0.10+0.08
1 D 9.20+0.10
_ D1 8.00+0.10
EZ “-ET:;IL . D2 8.00+0.10
S | R 0.50+0.10
_ a1 15° +2°
— -3 a2 3° +2°
a3 3° +2°
o — 64 3° 42°
ne I: e 5e 3 +2°
[ L ce 86 0" 6
-:::::Iﬁ ar 137 +2°
| e 5.08+0.10
| C . %1.}:}+c}.m
J‘ | % 0.30+0.15
86
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Package Dimension:

TO-220
- ’ﬁﬂer_F :C=.-.l oAl
1 -~} —t= | j
. 1 | I | -] - [
- T
= Gl H O
][ — I ! - B 1™
P
DIA - % I !
Jr | N
v F
T |1
E - il —]
u W U | H u ¥ U
| N[N | e —

DIM MILLIMETERS
A 10. 00+0. 30
Al 8.00+0. 30
A2 5.00+0. 30
B 13.2040. 40
C 4.50+0. 20
C1 1.30+0.20
D 0.80+0. 20
E 3.60+0. 20
F 3.00+0. 30
G 6.60+0. 10
H 0.50+0. 20
J 28.88+0. 50
K 3.00+0. 30
M 1.30+0. 30
N Typical 2. 54
F 2.410+0. 40
Q 9. 20+0. 40
S 0.25+0. 15
T 0.25+0. 15
U 2.80+0. 30
DIA W 1.50+0. 10

i 0.50 MAX

(Unit; mm)
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