) A
A —uy

N YB3 5 R 3 S N AR A

1 g

N-CHANNEL MOSFET

FHP20NS0B/ FHF20N50B/FHA20NS0B

FEE2% MAIN CHARACTERISTICS

a4 FEATURES

A B8 AL i

Low gate charge

& Crss (L74{H 18pF)

Low Crss (typical 18pF )

TFRIE LR

Fast switching

100%28 53 =5 o il X

100% avalanche tested

ID 20A

VDSS 500V
Rdson-typ (@Vgs=10V) 0.23Q
Qg-typ 56nC

Pl dv/dt fEy

Improved dv/dt capability

RoHS 7=/

RoHS product

FHi& APPLICATION

fa AR 5% FL R High efficiency switch mode
power supplies

AR FL Power management forinverter
systems

FRHA Package

WK Equivalent Circuit

W \\ \ G
\\ \\ \ : S \\
\ \I;S GD \ \ \S
¢ GP s
TO-220 TO-220F TO-3PN
FHP series FHF series FHA series
TR AEAEIE ABSOLUTE RATINGS (Tc=25°C)
B R »

15 75 Value HLA
Parameter Symbol FHF20N50B | FHP20N50B | FHA20N508 | UMt
b — VR R EL VLB VDS 500 v
Drain-Source Voltage
J@éi/ﬁﬂ‘&‘zﬁ/ﬁ* ID (TC=25C) 20 A
Drain Current -continuous * ID (TC=100C) 126 A
BRI R G 1)
Drain Current — pulse (note 1) IDM 80* A
#5¢ e M R
Gate-Source Voltage VGS 30 v
Bk i ReE (I 2)
Single Pulsed Avalanche Energy (note 2) EAS 245 mJ
LR GE 1D
Avalanche Current (note 1) IAR / A
HESEHEEE GE D
Repetitive Avalanche Current (note 1) EAR 100 mJ
TR I R i R R ARG R (UE 3D

Peak Diode Recovery dv/dt (note 3) dv/dt 50 Vins
*%jé:&lj]$ . . PD (TC=251C) 48 230 310 W
Power Dissipation _Derate above 25 0.38 1.84 2.48 Wie
3¢ (e G il S i il BE .
Operating and Storage Temperature Range TJ, TSTG 150, -5510 150 C
5| L e e MR T
Maximum Lead Temperature for Soldering TL 300 T
Purposes
* Y B L AL T 3 v 24 ik IR 1

*Drain current limited by maximum junction temperature
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4514 ELECTRICAL CHARACTERISTICS

i H
Parameter

iR WA A B/

Symbol Tests conditions Min

1R
Typ

mK

Max

BANL
Units

F7A% % Off —Characteristics

e — I o LU

Drain-Source Voltage

BVDSS ID=250pA, VGS=0V 500

7 27 HL s e P e
Breakdown Voltage
Temperature Coefficient

ABVDSS/ATJ | ID=250pA, referenced to 25°C -

0.5

V/I'C

M AR I L
Zero Gate Voltage Drain
Current

VDS=500V,VGS=0V, TC=25C -

1.0

MA

IDSS
VDS=400V, TC=125C -

100

MA

MR A% s LA

Gate-body leakage current

IGSS (F/R)

VDS=0V, VGS =+30V -

+100

nA

HASKE On-Characteristics

EURIERENAN
Gate Threshold Voltage

VGS(th) | VDS = VGS, ID=250pA 2.0

4.0

A S
Static Drain-Source
On-Resistance

RDS(ON) VGS =10V, ID=10A -

0.23

0.28

5h#&4%#: Dynamic Characteristics

PN IR
Input capacitance

Ciss -

o L R AR

Output capacitance

3620

VDS=25V,
VGS =0V, -
f=1.0MHz

Coss

S [ A i FL 2

Reverse transfer capacitance

290

Crss -

18

FFo&4%#: Switching Characteristics

SEIR I [H]
Turn-On delay time

td(on) -

LTI 1]

Turn-On rise time

33

ns

tr VDS=250V. )

SER ) [A]
Turn-Off delay time

75

ns

ID=20A,

td(off) RG=20Q -

T FEHsF [A)
Turn-Off Fall time

91

ns

(note 4, 5)
tf -

83

ns

LGRS
Total Gate Charge

Qg -

A — 5L R Aoy

Gate-Source charge

56

nC

VDS =400V ,
ID=20A, -
VGS =10V

Qgs

M — s AT

Gate-Drain charge

13

nC

Qgd (note 4, 5) )

32

nC

R R BRI R BRI E

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

VSD VGS=0V, IS=20A -

1.2

S A RS2 T

Reverse recovery time

trr VGS=0V, IS=20A ,dIF/dt=100A/us -

S AR FL e

Reverse recovery charge

536

ns

Qrr (note 4) ]

5.6

uC

Ver-1.0




45 THERMAL CHARACTERISTIC

TiH e I:Niv
Parameter Symbol FHF20N50B FHP20N50B FHA20N50B Unit
g5 B8 S H _ o
Thermal Resistance, Junction to Case Rth(-c) 2.6 0.54 0.40 C/W
a2k 2 P52 ) #AH _ o
Thermal Resistance, Junction to Ambient Rth(j-A) 62.5 62.5 40 C/W

R

Notes:

a s~ wON -

a b~ wWwDN-

D IR EHRSERRS

L=10mH, IAS=7A, VDD=50V, RG=25 Q f2a%%8 TJ=25C
ISD <20A,di/dt <100A/us,VDD<BVDSS, f21A%%58 TJ=25C

PP BKESE <300us, 5=EE<2%
 EASTERETX

Pulse width limited by maximum junction temperature
L=10mH, ID=7A, VDD=50V, RG=25 Q ,Start TJ=257.
ISD <20A,di/dt <100A/us,VDD<BVDSS, Starting TJ=257C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature
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ik diiiEs
ELECTRICAL CHARACTERISTICS (curves)

Figure 1a Safe Operating Area (No FullPAK) Figure 1b Safe Operating Area (FullPAK)
100 ¢ 7 100 -
& i e 1z >t 10p T
Fad = T il
A “ 100ps e "'..‘ e
" " - - ~ P LS -
10 . '\;__ n N, . l |u " N AT R T | 105
> 1ims i b ——
Fd | rd | 1
< LA T < 7 N Sk
» 1
£ 2 \ 10ms o € 2 N 'EI‘ i ad
. \ . h e b X N 10ms J. :
3 1 DC = 1 ! AR .
] ] v
s = ~ s = l i
= —— Operation in This Area il — F}pgraliiuﬂ in This Area 3 -
S [isLimited by Rosir = is Limited by Ros(on N "
0.1 : 0.1 »
= SINGLE PULSE — SINGLE PULSE
T Te=257C —Te=25C
L T=150'C e i
L1 1 Lhilll ]
0.01 L1l . 0.01
1 10 100 1000 ! 10, i w
Vps,Drain-to-Source Voltage,V Vos,Drain-to-Source Voltage,V
Figure 2a Power Dissipation (No FullPAK) Figure 2b Power Dissipation (FullPAK)
250 60
| Y1 J A S S N S S
20[} (R e .‘.:Pu..“““._ ................................
z =
5 & ?
"g- 15[} .."“....""...."“.....E."...." o IS U T—— -lgl
@ o
&0
3 E =0
g 100 5
: :
o a 20
& e
50
10
| { |
0 | | i 0 |
" = R SR W RS 65 0 25 50 75 100 125 150
Tc,Case Temperature,'C Tc,Case Temperature,'C

Figure 3a Max Thermal Impendance (No FullPAK)
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Notes:
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Figure 3b Max Thermal Impendance (FullPAK)
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Figure 4 Typical Output Characteristics

Figure 5 Typical Transfer Characteristics

45 | luGs::D\.' }
40 |- 250ps PULSE TEST Eb
| Te=25C P
21 1) (TSRS | SSURRIS || SRS
........................................ D
1 PSS ES——
3 7 |
2 25 -
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20 i
E / ==
215 — =l
10
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0 10 20

Vps,Drain-to-Source Voltage,V

100
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Y i
- 77
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3 5t
£ /1]
= 25 PULSED TEST
S | / VDS = 20V
- ;' =
i
1
I
I ]
] |

2 4 6 8 1
Vg5, Gate-to-Source Voltage,V

(=]

Figure 6 Typical Drain to Source ON Resistance
vs Drain Current

Figure 7 Typical Drian to Source on Resistance
vs Junction Temperature

0.26
]
§ 025 - PpULSED TEST
s T=25¢C
50.24 /
=
=] /
%n_za S S — / S NS —
o Ves= 10V /
B -_.-—-.-i'
D.
2021 |
=3
0.2 J
0 2 4 6 8 10 12 14 16 18

Ip,Drain Current,A

3 T ‘ ‘ T T
25 PULSED TEST /
Vs = 10V / !
Ip=10a / ’
2

Rosien).(Normalized)
Drain-to-Source On Resistance

0.5

0 1
-100 -50 0 50 100 150 200

T, Junction Temperature(T)

Figure 8 Typical Theshold Voltage vs Junction
Temperature

Figure 9 Typical Breakdown Voltage vs Junction
Temperature

1.2

11 Ny Vs = Vs

\\ I

i

ch,,(Nonnallzed:l
Threshold Voltage
L]
w

=
=]

0.7

06
-100 -60 0 50 100 150 200

Ty.Junction Temperature('C)

1.2

1.15 §

1.05

Bvpss,(Normalized)
Drain-to-Source Breakdown Voltage

0.95

-100 -50 0 50 100 150 200

T, Junction Temperature('C)

Figure 10 Typical Theshold Voltage vs Junction

Figure 11 Typical Breakdown Voltage vs Junction

Temperature Temperature
10000 i |
J
Vus = 400V
f=1MHz =1l C =7 8 Vps = 300V
1000 Ciss = Cgs+Cyo >
Com = CantCy EEE==== v
s TG = C g
g B > 6
o
-‘E 100 | C.. = ﬁ p——é
2 : e | 3 7/
& AY 2,
(8] s_,r /
g
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- E &
= | REY
i i i e S |
1
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Vps,Drain-to-Source Voltage,V

0 20 40 60
Qg, Total Gate Charge,nC
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Test Circuit & Waveform

Figure 12 Gate Charge Test Circuit

Figure 13 Gate Charge Waveforms

Miller o 3
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Vbs
90%} £
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- lyn = - by >

Figure 16 Diode Reverse Recovery Test Circuit

Figure 17 Diode Reverse Recovery Waveform

Current
Pump

Double Pulse

D.U.T.

di/dt = 100A/pus

Figure 18 Unclamped Inductive Switching Test Circuit

Figure 19 Unclamped Inductive Switching Waveform
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B2 Marking

R
( |
N
KIL LOGO - AP IRARES
FEHONGLOGO — ——_ { F ASSEMMBLY
P —r U %
PRODUCT CODE T FHP20N50 FYALARS
/ RANG CODE
P
PART.NO
Z
Yy N I/ ™y
N TN
KL LOGO ()
FEIHONG LOGO o 7 0O
E— PR ARTY
ASSEMMBLY
PRODUCT CODE B Y2eX
FHF20N50 \
e ,////// ‘{‘H R v
E]ERG =4
PARTNO | RANG CODE
KL LOGO / N \\\
FEIHONG LOGO J o () o\
\\\\\\\ ~ C RN
F / ASSEMMBLY
KXXHXRX
7 A B Y28 : LOT CODE
X
PRODUCT CODE FHA20N50 | | ——————— pffR
O RANG CODE
kT -
PART.NO J J
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&Fﬂﬁfﬂ*i&

Package Dimension:

TO-220
S ey (A =_:_|=_ [ Al DIM | MILLIMETERS
! — _ _ n A 10. 00+0. 30
- H Cle L ﬁ O H Al 8.00+0. 30
Fe </ T° | N a2 | 5.00+0.30
F][ — . s - o B | 13.2040.40
2 C 4.50+0. 20
DA |l o= || e I “ c1 1.30+0. 20
D 0.80+0. 20
LIS I E 3. 60+0. 20
ol A7 F 3. 00+0. 30
M G 6. 60+0. 40
LN H 0. 50+0. 20
D J 28. 88+0. 50
r,.i_. ! I o K 3.00+0. 30
"N N = H -0 " M 1.30+0. 30
N Tvpical 2.54
P 2. 40+0. 40
Q 9.204+0. 40
S 0.25+0. 15
T 0.25+0. 15
U 2.80+0. 30
% 1.50+0. 10
DIA | 0.50 wAxX

(Unit: mm)
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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)
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Package Dimension:

=Y I

i—

TO-3PN
v £
'_j 5 T
_____ =4 'Tr E
I._
-_L_._- T l L J J
i Y

MILLIMETERS

15. 6020. 30

13. 6020. 30

9. 500. 30

8. 00+0. 30

11. 8530. 30

15. 6510. 30

3. 80+0. 30

5. 00x0. 30

¢ 3. 500. 30

¢ 1. 500. 30
i# 0. 15x0. 15

.2020. 30

= == =

=

R e
—
=
+
=
—
n

. 4010. 30

13.9010. 30

18. 7010. 30

40. 00 0. 60

20. 00x0. 40

. 4010. 30

B00. 30

p0x0. 15

600. 15

R = B Dl T I L = I - L B e et

B00. 40

-

000. 30

[~

L | =1 = | = | |2

.2010. 30

10
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