) A
A —uy

N MB35 R N A

N-CHANNEL MOSFET

FHP20N60B/ FHF20N60B/FHA20N60B

FEE2% MAIN CHARACTERISTICS

a4 FEATURES

A B8 AL i

Low gate charge

i Crss (7 6pF)

Low Crss (typical 6pF )

TFRIE LR

Fast switching

100%28 53 =5 o il X

100% avalanche tested

ID 20A

VDSS 600V
Rdson-typ (@Vgs=10V) 0.32Q
Po(Tc=257C) 220W

100% 1 #4H I X

100% DVDS tested

100%%d RG ik

100% Rg tested

FHi& APPLICATION

E=PL dv/dt f

Improved dv/dt capability

=
=

RoHS 7=/

RoHS product

R 2 FEL YR High efficiency switch mode
power supplies

SNk Electronic ballast

LED HLJ& LED power supply

FRHA Package

WK Equivalent Circuit

AN \\ \ a
\\ \\ \ : S \\
\ \I;S GD \ \ \S
¢ GP s
T0O-220 TO-220F TO-3PN
FHP series FHF series FHA series
TR ATAEIE ABSOLUTE RATINGS (Tc=25°C)
B B o

15 75 Value HLA
Parameter Symbol FHF20NG0B | FHP20N60B | FHA20N60B | UMt
I e U A — YA L PR Vbs 500 v
Drain-Source Voltage
SR Ip (Tc=25C) 20 A
Drain Current -continuous * Ib (Tc=100C) 125 A
RRBKHRR B GE 1D
Drain Current — pulse (note 1) low 80 A
H¢ e MR FEL
Gate-Source Voltage Ves 30 v
FRKhE BiREE G 2)
Single Pulsed Avalanche Energy (note 2) Eas 1200 mJ
FRHER G D
Avalanche Current (note 1) lar 15.5 A
HETHRE GE D
Repetitive Avalanche Current (note 1) Ear 90 mJ
TR IR E B R R AR (7 3D

Peak Diode Recovery dv/dt (note 3) dvidt 50 Vins
*%jé:&lj]$ . . Pp (TC=25°C) 48 220 300 W
Power Dissipation Derate above 25 0.38 1.79 2.4 W/C
B e G5 IR AT R .
Operating and Storage Temperature Range Ty, Tste 150, -5510 150 C
51 2 e e IR
Maximum Lead Temperature for Soldering TL 300 T
Purposes
* i A FELIAE F e 1 2 U PR A

*Drain current limited by maximum junction temperature
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4514 ELECTRICAL CHARACTERISTICS

TiH
Parameter

i)
Symbol

WA

Tests conditions

&=/
Min

i
Typ

®mK

Max

BANL
Units

FA%%: Off —Characteristics

e — I o LU

Drain-Source Voltage

BVpss

I0=250pA, Ves=0V

600

7 27 HL s e P e
Breakdown Voltage
Temperature Coefficient

ABVpss/ATJ

Ip=250pA, referenced to 25°C

0.60

V/I'C

M AR I L
Zero Gate Voltage Drain
Current

Ipss

Vps=600V,Ves=0V, Tc=25"C

10

MA

Vbps=480V, Tc=125C

100

MA

MR A% s LA

Gate-body leakage current

less (FR)

Vbps=0V, Vgs =130V

+100

EAKME On-Characteristics

EURIERENAN
Gate Threshold Voltage

VGsith)

Vbs = Vas , I0=250pA

2.0

4.0

A S
Static Drain-Source
On-Resistance

Robs(on)

Ves =10V, Io=10A

0.32

0.4

5h#&4%#: Dynamic Characteristics

PN IR
Input capacitance

Ciss

o L R AR

Output capacitance

Coss

S [ A i FL 2

Reverse transfer capacitance

Crss

Vps=25V,
Vas =0V,
f=1.0MHz

3710

255

FFo&4%#: Switching Characteristics

SEIR I [H]
Turn-On delay time

td(on)

LTI 1]

Turn-On rise time

tr

SER ) [A]
Turn-Off delay time

td(off)

T FEHsF [A)
Turn-Off Fall time

tf

Vps=300V,
Ib=19.2A,
Rs=25Q

(note 4, 5)

48

ns

75

ns

148

ns

82

ns

LGRS
Total Gate Charge

Qg

A — 5L R Aoy

Gate-Source charge

Qgs

M — s AT

Gate-Drain charge

Qgd

Vbs =480V ,
Ip=20A,
Vas =10V

(note 4, 5)

60

nC

18.4

nC

34

nC

R—E_RERERBEABEE

Drain-Source Diode Characteristics and Maximum Ratings

1E ) e R 2L HL I
Maximum Continuous Drain
-Source Diode Forward
Current

Is

20

NHER=IN G

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

80

NGNS
Drain-Source Diode Forward
Voltage

Vsbp

Ves=0V, Is=20A

1.2

S A RS2 T

Reverse recovery time

trr

S AR FL e

Reverse recovery charge

Qrr

Ves=0V, I1s=20A ,dIr/dt=100A/us
(note 4)

490

ns

5.6

uC
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45 THERMAL CHARACTERISTIC

WH Ziin=g XA
Parameter Symbol FHF20N60B | FHP20N60B FHA20NG0B Unit
25 B eI A BH _ .
Thermal Resistance, Junction to Case Rth(j-c) 2.6 0.56 0.42 CW
235 B I5 F ABH : .
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 62.5 40 CIW
ERE

Notes:

1: BN REERRSERIRE

2: L=10mH, Voo=50V, Re=25 Q fEALER Ts=25C

3: lsp<20Adi/dt <100A/us,Vop<BVoss,fBia%hiR T=25C

4: BXHUAL: RBKREERE <300us, H=5EE<2%

5: BEAETIERELX

1 Pulse width limited by maximum junction temperature

2: L=10mH, Vbp=50V, Rc=25 Q ,Start Ty)=25C.

3: lsp =20A,di/dt <100A/us,VopsBVbss, Starting TJ=25C

4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperature
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it 2k

ELECTRICAL CHARACTERISTICS (curves)
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Figure 2a Power Dissipation (TO-3PN)
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Figure 2c Power Dissipation (TO-220F)
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Figure 1c Safe Operating Area (TO-220F)
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Figure 3a Max Thermal Impendance
(TO-247&T0-3PN)

Figure 3b Max Thermal Impendance (TO-220)
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Figure 3¢ Max Thermal Impendance (TO-220F)

Figure 4 Typical Output Characteristics
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Figure 7 Typical Drian to Source on Resistance Figure 8 Typical Theshold Voltage vs Junction
vs Junction Temperature Temperature
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Figure 9 Typical Breakdown Voltage vs Junction Figure 10 Typical Capacitance vs Drain to
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it BB B Test circuits

Figure 12 Gate Charge Test Circuit

1TmA

Figure 13 Gate Charge Waveforms
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Figure 14 Resistive Switching Test Circuit

Figure 15 Resistive Switching Waveforms
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Figure 16 Diode Reverse Recovery Test Circuit

Figure 17 Diode Reverse Recovery Waveform
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Figure 18 Unclamped Inductive Switching Test Circuit

Figure 19 Unclamped Inductive Switching Waveform
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B2 Marking

KHTLOGO
FEIHONG LOGO

= Eaf XA
PRODUCT CODE

RS
PART.NO

“KAILOGO
FEIHONG LOGO

e mfiS
PRODUCT CODE

“KAILOGO
FEIHONG LOGO

AR
PRODUCT CODE

RS
PART.NO

-Eixxxxxx

58 O vz8

FHP20NG0

i :-/.—-.\ Ny
\’sd" XXXXXK
;B Y28

FHF20N60

~C
/

i

P
o()o
N/

EFERAHS
ASSEMMBLY
LOT CODE

AR RS

| __—— ASSEMMBLY

LOT CODE

ARG

. ASSEMMBLY
A xoocx LOT CODE

B Y28

FHA20NGO

T
/
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&Fﬂﬁfﬂ*i&

Package Dimension:

A
=
ST I —
1 -}
_. i ~ |
0 e
T I.._,I
i E ._..--""ﬂ‘“- //I [ |
v 1 Y
S“' i
D|A e y-— o
L ]
N
D

TO-220
=.-‘F?-.=|.ﬂ, B A1
_...|_..; =
oy ]
N
I
L
i—l::_——-.
Z H
—--H--i—

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. 30
K 3.00+0. 30
M 1.30+0. 30
N Tvpical 2.54
P 2.40+0. 40
Q 9.20+0. 40
5 0.25+0.15
T 0.25+0. 15
U 2.80+0. 30
1A % 1.50+0. 10

‘A 0.50 MAX

(Ui

1ut: mm)

10
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Package Dimension:

TO-220F
iy
N Al - £
- - < _El
| [ I [
U i —
[P x”3/<3’ o
Y= b “
e A "
3 =N
|
|
1 & I B R |
|
5 |J J |
DL | I |
D2 L
|
VoW Y ! 0 F3
D|.D] T
A3
= ™
/ L
\ [ U

DIM MILLIMETERS
A 10. 16 =0. 30
Al 7.0010. 20
A2 3.12x0. 20
A3 9. 70 0. 30
B 15.90=x0. 50
Bl 15.60=x0. 50
B2 4.70+0. 30
B3 6. 700. 30
C 3.30%0. 25
C1 3.25610.30
C2 28.70x0. 50
D Typical 2. 54
D1 1. 47 (MAX)
Dz 0.80=x0. 20
E 2.9510. 25
El 0.70£0. 25
E2 1. 02X 45"
E3 0.50+0. 20
E4 2.75x0. 30

(Unit:mm)

1
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SMERGT

Package Dimension:

TO-3PN
A
C __"'-.-" R
} D . T ) lr_i?'i
9 I r:r\- N G
H B 1 [
[ ¢
| :
LA
oL UL, ro U
L
K |
LN N ] Y ]

D1M

MILLIMETERS

=

15, 6020, 30

13, 6040, 30

9, 500, 30

8, 0040, 30

11. 850, 30

15, 6240, 30

= v W el ==N L ==

3. B0 +0. 30

5. 0040, 30

— |3

$ 3. 500, 30

f—

¢ 1. 500, 30
i# 0. 15£0. 15

3. 2020, 30

1. 00 %0, 15

3. 104015

2. 10%0.15

h.4540.30

B, 400, 30

13, 9040, 30

18, 700, 30

40, 00+ 0. 60

20, 00 0. 40

40+ 0, 30

B0 0. 30

a0, 15

BOE0. 15

BO+0. 40

bl bl E= Ll ol L5

000, 30

[}

. 2040, 30

¢ Units: mm)
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