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A 7T
FeiHong

o

N HIE S 5R B S N fa I
N-CHANNEL MOSFET
FHP9ON20A/FHA90N20A

FES ¥ MAIN CHARACTERISTICS

ID 90 A

VDSS-min 200V
Rdson-typ ( @Vgs=10V) 24 mQ
Qg-typ 83 nC

FHi& APPLICATIONS

DC-DCH: 4 2% DC-DC converter

. NN High frequency switching
=

FHUTR LR mode power supply

VT Power Management in
WEE Inverter System

ia‘%éﬁ?iﬁ Package

P45 FEATURES

AR B A Low gate charge

ik Crss (#.%4{8 158 pF) | Low Crss (typical 158 pF )
TF RIS B R Fast switching

100% 23t 55 i I3k 100% avalanche tested
100%%3d Rg i 100% Rg tested

100% 2833 FABH MK 100% DVDS tested

W T Trench technology

RoHS 7=/ RoHS product

WA Equivalent Circuit
D

G
D
TO-220 TO-247 s
FHP series FHA series
TR AFAEIE ABSOLUTE RATINGS (Tc=25°C)
Bl
A 5 Value 5k VA
Parameter Symbol Unit
FHPOON20A FHA90N20A
m%ﬁ*&—‘/)ﬂ&ﬁﬁ%& Vbss 200 v
Drain-Source Voltage
RS IR A H R Ip (Tc=25C) 90 A
Drain Current -continuous * Ip (Tc=100°C) 63 A
=N EY GV CE D)
Drain Current — pulse (note 1) Iow 360 A
I e MR PR
Gate-Source Voltage Ves 30 v
Bk S i aeE G 2)
Single Pulsed Avalanche Energy (note 2) EAs 242 mJ
TR G 1D
Avalanche Current (note 1) AR 22 A
HEFEHEE G D
Repetitive Avalanche Current (note 1) EAR 45 mJ
TRE R R R AR E R (T 3D dvldt 5 0 Vins
Peak Diode Recovery dv/dt (note 3) '
FERTN 2 Po (TC=25C) 263 348 w
Power Dissipation -Derate above 25°C 1.75 2.3 W/C
B e S R AT
Operating and Storage Temperature Ty, TsTG 175, -55~+175 T
Range
51 2k f e AR IR
Maximum Lead Temperature for TL 300 T
Soldering Purposes

AN FEL AL P e e 2 i R 1

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

T H
Parameter

=)

5
Symbol

MRS AF
Tests conditions

SN
Min

TN

Max

=<R}v2
Units

FAH4 Off —Characteristic

(7]

=R i

Drain-Source Voltage

BVDss

ID=250pA, Ves=0V

200

7 5 L e TR P R
Breakdown Voltage
Temperature Coefficient

ABVDssS/ATJ

ID=250uA, referenced to 25C

0.2

V/I'C

L T I A LR
Zero Gate Voltage Drain
Current

IDss

VDs=200V,cs=0V, Tc=25C

MA

VDs=160V, Tc=125C

10

AR 1A s FEL A

Gate-body leakage current

IGSS (F/IR)

VDs=0V, VGs =+30V

+100

nA

BN On-Characteristics

EARIENCERES
Gate Threshold Voltage

VGSs(th)

Vbps = VGS , ID=250pA

3.2

4.8

A S H R
Static Drain-Source
On-Resistance

RDS(ON)

VaGs =10V, ID=45A

24

27

mQ

EmES
Forward Transconductance

gfs

VVps = 5V, Ip=45A (note 4)

75

%51 Dynamic Characteristics

AR BE

Gate Resistance

Rg

f=1.0MHz,Vps OPEN

1.2

NGRS
Input capacitance

Ciss

Bt LR

Output capacitance

Coss

S e FL A

Reverse transfer capacitance

Crss

VDs=25V,
VaGs =0V,
f=1.0MHz

4470

469

158

JF=451%: Switching Characteristics

FEIR B} (]
Turn-On delay time

td(on)

LT 1A

Turn-On rise time

tr

JEIR I ]
Turn-Off delay time

td(off)

N BT
Turn-Off Fall time

tf

Vbps=100V,
ID=45A,
Rc=2.5Q
Vs =10V
(note 4, 5)

32

ns

63

ns

46

ns

23

ns

LRSSy
Total Gate Charge

Qg

Al — 5 FL A

Gate-Source charge

Qgs

A — I F A

Gate-Drain charge

Qgd

Vbs =160V ,
ID=45A,
Vs =10V

(note 4, 5)

83

nC

35

nC

25

nC

T — VB R % B KA 2 Drain-Source Diode Characteristics and Maxim

um Ratings

1E 7] e K OE SR HL
Maximum Continuous Drain
-Source Diode Forward
Current

Is

90

1E [A] e Rk LY

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

360

1E 7] R P&
Drain-Source Diode Forward
Voltage

Vsb

Ves=0V, Is=45A

1.2

S TR I 18]

Reverse recovery time

trr

S [ PR FLAT

Reverse recovery charge

Qrr

VGs=0V, Is=45A ,dIF/dt=100A/us
(note 4)

144

ns

0.6

uC
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#4551 THERMAL CHARACTERISTIC

I 7 B
Parameter Symbol FHP90N20A FHA90N20A Unit
&8 3 S I TH _ :
Thermal Resistance, Junction to Case Rth(j-c) 0.57 0.43 C/W
o I I R

&8 B PR 85 [ S RINGA) e " —

Thermal Resistance, Junction to Ambient

TR
o KR B PR v e e 4 i PR A

1

2: L=1.0mH, Ves=10V, Vpp=50V, Rc=25 Q,ii2ifn451E Ts=25C
3: IsD <90A,di/dt <300A/us,VDD<BvDSS, it i 451 Ty=25C
4
5

o kI kb g B <300us, o5 1 He<2 %
s RS TARRET R

Notes:

abhoen2

Pulse width limited by maximum junction temperature
L=1.0mH, Ves=10V, Vbp=50V, RG=25 Q,Starting Ty=25C
Isb <90A,di/dt <300A/us,VDD<BVDss, Starting Tu=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature
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Typical Characteristics

SRR 2

B A1 a4k

P 2. 5kt

0 40 80 120 160 200
TR LI - Vos(V)

1 E{] I1i2I5lZ\uS Bk 100{]
. wpil ol = .55"C
140 | 5 ypeso —
120 e
—— WEE=T.0N """1 U{J
< 100 | =——VESeTEY =<
= —_—EER Y =
. VES=10W .
e %0 £ 10
/i fund
w60 =
40
1
20 //, .;I..':-Ds-sv
F 22503 Bl
0 == 0.1
0 1 2 3 4 5 2 3 4 5 8 7 8 9 10
IR - Ve (V) HE il e e - Vs (V)
3. SiEh e vs. ¥ B 4, b B I ) e 5 ws. 3050 EE 3R R, 5
300 1000
1.'i'|:-25'|:- I1I :'-l'u-:.—'U"-l'
2 NMm=100 2. 250p5 Bl
E 25 gﬂﬂ
- [F
g S
g ) 1
=
== IZ
& =
=) o
EE‘, 15 S0
=== .55°C
— IEC
150°C
10 0.1
0 20 40 B0 80 100 120 140 0.2 0.4 0.6 0.8 1 1.2
Wt R - 1o (A) 5 LR - Vgp (V)
B 5. st B 6. el p e
100000 12
Cis=Cye Gy C=shiorted) — Vps=1600
Coar=Cs*Con — =100V
Cras=Coe 10 Voe=d0V
10000 = .
-1 }
| . -"En; ﬂ
L =
= 1000 |\Co w8
Crss g 4 M‘f
100
it 2/
1, Wga=O r 4
2, =1MHz ik ly=dih
10 o
20 40 G0 a0 100

ELHEHE HLA - Qg (nC)
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Wl K (bREfE) - BVopss

7. G s, BT

1.2

1.1

1.0

0.9
it
1. Vigg=OV
2. lp=250uA

0.8
-100 -50 0 50 100 150 200
il - TQ"C)

T 858 S 3l L BHL (B HE L) - Rosiony

e =2 = N N oW
[ I = T I = R I = ]

o
L =)
8

8. Gl i bHlvs, i FFE

ik
1. Vigs=10V
2. 1,=454

50 0 50 100 150
il - T,°C)

200

P 9-1. dphose s AR R

10°

10" 10" 10° 10°
T e - Vos(V)
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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:

T
| 1
KITLOGO ~—
FEIHONG LOGO
\ -—— P AR
N - ASSEMMBLY
A xxxxxx || ___——" "[oTcoDE
YA T )
PRODUCT CODE A O Rz)f IR
ASSEMMBLY
7 FHP9ON20 LOT CODE
L= /
PARTNO [ l
KUILOGO N Q B PR
FEIHONG LOGO \ () ASSEMMBLY
~ o / LOT CODE
P AR A XXXxXxXx < P46 A
PRODUCT CODE > A R25-X < ASSEMMBLY
LOT CODE
Lt | l | [ |
PART.NO r | '
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Package Dimension:

TO-220
. n o= F e oL AL
1 __'_'___ ' ——I—-l—
[ ] - ]
L1 Dy 1)
Ve <4/ |1~ | \_/
| 1 _ | -
T I - o
2
DIA | I— o I !
r | R ]
A F
0
A
]: o ——

DIM MILLIMETERS
A 10. 00+ 0. 30
Al 8.00+0. 30
A2 5.00+0. 30
B 13.2040. 40
C 1.50+0. 20
Cl 1.304+0. 20
D 0.80+0. 20
E 3.60+0. 20
F 3.00+40. 30
G 6. 60+0. 40
H 0.50+0. 20
7 28.88+0. 50
K 3.0040. 30
M 1.304+0. 30
N Tvpical 2. 54
F 2.10+0. 40
Q 9. 2040. 40
S 0.25+0. 15
T 0.25+0. 15
U 2.80+0. 30
DIA T 1.50+0. 10

i 0. 50 MAX

(Unit; mm)
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A R

Package Dimension:

TO-247
O _ . Frik BT {mm)
- 1 [ A | 500005
£ Al T ! Al | 2414005
| . m[ e b 1.2+ 0,08
i 1 Bl | 3.05+£005
- O s I3 7] [Lv2_| 2es+o00s
4 c 0.6040.05
¢l | 2004005
- . L__Me | D | 15804010
._I I L I | Al J t J I N El 3.6040.05
I L b ' — | E2z | 370+008
<) ™M E3 T.19+0.05
- L | 40924010
LI | 24954010
' \ Y I i | 1 Lz | 21.00f010
o | Lt Al € L3 | 19924010
L4 | 4104005
@ 544 0,05
(—— H o | 6154008
| II I 2A0-ED.05
K | 16454010
M1 | 14004010
M2 | 13304010
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