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o

M 7T N-CHANNEL MOSFET

FeiHong FHP280N1F2A/FHA280N1F2A
FESH MAIN CHARACTERISTICS o't FEATURES

ID 280 A R4 ) Low gate charge

VDSS 100V fit Crss (J/1{& 328 pF) | Low Crss (typical 328 pF )

Rdson-typ ( @Vgs=10V) 2.1 mQ TF o 13 B e Fast switching

Qg-typ 224 nC 100%%8 31 55 g Mk 100% avalanche tested

. 100%2 3 #4BH Ik 100% DVDS tested
Fi%E APPLICATIONS 100%%43t RG MIR 100% Rg tested
=Pr dv/dt f#E Improved dv/dt capability

. o o High efficiency switch mode SGT LY SGT technology

= -’lﬁj 2 H VR — VA .

TR AR power supplies i4 RoHS #rifk ROHS compliant

3 Power Management in

AR Inverter System

[EHEZ: S Synchronus Rectification
LR, Package WK Equivalent Circuit

GDS
TO-220 TO-247
FHP series FHA series

Yt KEE(E ABSOLUTE RATINGS (Tc=25°C)

D

ol o
A 5 Value L
Parameter Symbol Unit
FHP280ON1F2A | FHA280N1F2A

B e AR — PSR LA H Vos 100 v
Drain-Source Voltage

. . Ip (Tc=25C 2 A
HELE R R P b (Te=251C) 80
Drain Current -continuous b (Tc=100C) 243 A
Bk R G 1)
Drain Current — pulse (note 1) ol 1120 A
£ e M R .
Gate-Source Voltage Ves 20 v
Bk T e E GF 2)
Single Pulsed Avalanche Energy (note 2) EAs 288 mJ
TR GE 1D
Avalanche Current (note 1) Ias 24 A
TR AR R LR AR R (1 3)

Peak Diode Recovery dv/dt (note 3) dv/dt 50 Vins
HEThZ Po (TC=25C) 243 329 w
Power Dissipation -Derate above 25°C 1.94 2.63 W/C
S5t B0 R B AT R _ D
Operating and Storage Temperature Range T), Tste 150, —5510 150 C
51 2 f v IR TR T 260 0
Maximum Lead Temperature for Soldering Purposes

AW FEL IR e 2 L PIR A1)

*Drain current I|m|ted by maximum junction temperature
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FE4F1% ELECTRICAL CHARACTERISTICS

T H
Parameter

=)

™=
Symbol

MR E A
Tests conditions

/M
Min

=N
Max

=<R}v2
Units

& Off —Characteristics

R—IRE % & Drain-Source
Voltage

BVbDss

ID=250pA, Ves=0V

100

i 2F iR IR R Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25°C

0.1

V/I'C

T T IR AR IR HL
Zero Gate Voltage Drain
Current

IDSS

VDs=100V,VGs=0V, Tc=25C

MA

VDs=80V, Tc=125C

100

MR A I FEL UL

Gate-body leakage current

IGSS (FIR)

Vps=0V, VGs =+x30V

+100

nA

WA On-Characteristics

) FL
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250pA

20

4.0

A S HRE
Static Drain-Source
On-Resistance

Rps(on)

Ves=10V, 10=50A

21

2.5

mQ

A% Dynamic Characteristics

Ll ERE

Gate Resistance

Rg

f=1.0MHz,Vbs OPEN

1.3

EETPANE R
Input capacitance

Ciss

ot PR

Output capacitance

Coss

S E) A FL 2

Reverse transfer capacitance

Crss

\VVDs=50V,
Vaes =0V,
f=1.0MHz

11260

1715

328

pF

JFo=45tE: Switching Characteristics

SEIR I [H]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR I} (]
Turn-Off delay time

td(off)

T BB 8]
Turn-Off Fall time

tf

VDs=50V,
ID=10A,
Rc=3Q

Vaes =10V

(note 4, 5)

34

ns

26

ns

78

ns

30

ns

LRSSy
Total Gate Charge

A — 952 R Aoy

Gate-Source charge

A — e FL AT

Gate-Drain charge

Vbs =50V,
ID=100A ,
VGs =10V

(note 4, 5)

224

nC

80

nC

38

nC

s — IR IE R R i K BUE(E

Drain-Source Diode Characteristics and Maximum

Ratings

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

Is

280

1E 7] e R BK R HL I

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

1120

N E)ERGS
Drain-Source Diode Forward
Voltage

Vsb

VaGs=0V, Isb=50A

1.2

S e 1A S T8

Reverse recovery time

trr

S AR FL e

Reverse recovery charge

Qrr

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

(note 4)

100

ns

280

nC
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#4551 THERMAL CHARACTERISTIC

WiH e Hp
Parameter Symbol FHP280ON1F2A FHA280N1F2A Unit
55 315 S P _ D
Thermal Resistance, Junction to Case Rth(-c) 0.51 0.38 C/W
4% B PRI 1) B _ |
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 40 C/W

EYEE
o ka9 5 P e e 4 i R 1)

1

2: L=1mH, IAS=24A, VDD=50V, RG=25 Q,ciz 4515 TJ=25TC
3: ISD <310A,di/dt <200A/us,VDD<BVDss,itin 45 iR TJ=25T
4
5

o JkaR: ke 58 <300us, i 4 <296
. RAHTARRE LR

Notes:

1: Pulse width limited by maximum junction temperature

2: L=1mH, IAS=24A, VDD=50V, RG=25 Q ,Start TJ=25C;
3: Isb =<310A,di/dt <200A/ps,Vbp<BVDss, Starting Ty=25C
4
5

: Pulse Test: Pulse Width <300us,Duty Cycle<2%
: Essentially independent of operating temperature
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Frit

(ELECTRICAL CHARACTERISTICS (curves))

Figure 1. Safe Operating Area

Figure 2. Maximum Power Dissipation vs Case

T, Rectangular Pulse Duration [sec]

Temperature
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S = 150
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E H N\
a £ 100
- :'E-I' \
01 MeNGLE PULSE 50 N
Tes28%
Ta130°C 0
o001 U
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Vips. Drain-Source Voltage [V] Te, Case Temperature ['C]
Fi . Maximum n in rrent v . \ .
gure 3. Max mgass?rr;&:;;:u?am Current vs Figure 4. Typical Output Characteristics
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360 160 BTV b
1 / Vgs=5.5V
320 140
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g \\ = 120
= 240 =
- \ 5 100
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Figure 5. Transient Thermal Impedance
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Figure 6. Typical Transfer Characteristics

Figure 7. Source-Drain Diode Forward
Characteristics

160

Note:
1.Vps=5V
160 2 Pulse Test

I
Pt

)

140

— —
= ]
= =
T
-'-'--.-__ "'--.,_

s
i
£n
A

I, Drain Current [A]

g 2
S
[ —

o]
=
"q.““'

D _—
0 2 4 6 3
Vgs, Gate-Source Voltage [V]

100 —
Note: /
1.Vps=0

H 2 Pulse Test 7 5
"
z /
E T=150°C / /szyc
5
-1
w
£ 1 ,'/ /
="
| !
0.1
0.2 0.4 0.6 0.8 1 1.2

Vgp, Source-Drain Voltage [V]

Figure 8. Drain-Source On-Resistance vs Drain

Figure 9. Normalized On-Resistance vs Junction

Current Temperature
25 :
26 T PULSED TEST i
| Haole: Voa=10V |
g‘ 25 : i 1Vge=10V o=50A f
E 2 Pulse Test 35 NN NN NN S —
8 24 :
H ®
3 23 | 5
f: is
E 232 Eé 15
s 21 : zs v
g = g -
3 20 - 4L s s e N S B
: 3 7
=
L 18 £os ;
£
& 17 i SN W, VSN, WU, — .
16 i i i i ] i.
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I, Drain Current [A]

T, Junction Temperature [°C]

Figure 10. Normalized Threshold Voltage vs
Junction Temperature

Figure 11. Normalized Breakdown Voltage vs
Junction Temperature

13 i
H PULSED TEST
1.2 | Vias=Vos
. "\ Ip=250uA
1.1 S
_— \,
Be N
— H
22 09 N
53 TN
z= i ™
ZZ 08 .
i | N
SE o7 AN
= : \
0.6 R
0.5
0.4 i

A0 25 0 25 50 TH 100 125 150
Ty, Junction Temperature [°C]

11

PULSED TEST

Vel
lg=250uh i i

1.05 : /:/.—f
1 i ]

BVpgs, (Normalized)
Drain-Source Breakdown Voltage [V]

0.95

09 | . .
S50 26 0 25 50 75 100 125 150
T, Junction Temperature ['C]
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Figure 12. Capacitance Characteristics Figure 13. Typical G;;?t::;:rga vs Gate-Source
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Test Circuit & Waveform

iE:

Gate Charge Test Circuit & Waveform

= 1

=y

lg L

Vas 'L

Vds >—

Wgs

Rg I

Wos

10V - - - —————— — -

Charge

Resistive Switching Test Circuit & Waveforms

RL

——AAAAA——

Vas [

Wds

Unclamped Inductive Switching (UIS) Test Circuit & Waveforms
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ouT

[
9
Wgs

G_,E:) Wdd
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Wds

_______ A K

Vgs

Diode Recovery Test Circuit & Waveforms
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EPig Marking:

KIILOGO

FEIHONG LOGO \

& sxxxoxxx L——" LOTCODE

{:, FN33

7 ARG
PRODUCT CODE

P
PART.NO

KUITLOGO
FEIHONG LOGO

P AR
PRODUCT CODE

A

FHP280N1F2

A PR AN
ASSEMMBLY

A

|

ASSEMMBLY
LOT CODE

N

> A

PR R
ASSEMMBLY

> F oo0oxe

LOT CODE

(=LA

FN33-X <€

FHA280N1F2 <«

GRANDING CODE

|

i

I

\

PART.NO
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Package Dimension:

TO-220

:_:#_:1 Lol
1 ]

| N
] | |
=
[ H ¥ U ¥
——H—-—

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. 40
H 0.50+0. 20
J 28. 88+0. 50
K 3.00+0. 30
M 1.30+0.30
N Typical 2.54
P 2.40+0. 40
Q 9.20+0. 40
S 0.254+0. 15
T 0.2540. 15
U 2.80+0. 30
DIA T 1.50+0. 10

% 0. 50 MAX

(Unit: mm)
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I RGT

Package Dimension:

TO-247
0 a Wk | R (mm)
ol 1 e A | 5004005
Ee A1 T — Al | 2414005
E%} I | o 1a b | 124005
I “[_=-- - ‘ Bl | 3.05+0.05
- Oy 3 o7 vz | 205+00s
o c 0.6040.05
¢l | 200005
- — L S — D | 15804010
._\ ‘ L \ | A1 J { J \ N El 3.60+0.05
lt2 ' [ E2 | 370005
il o E3 | T.19+0.08
- L | 40924010
LI | 24954010
Lz | 2100010

' d (T | ,
‘ | b Al S L3 | 19.62+0.10
=] ———
L4 | 4104005

@ £.4dd4+0.05
— H | 6154005
b | 2504005
K | 16454010
M1 | 14004010
M2 | 13304010
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