N YB3 PR R 7 RO o i
N-CHANNEL MOSFET
FHF20N65A/ FHP20NG65A/FHA20NG5A

FESH MAIN CHARACTERISTICS FE A FEATURES

ID 20A AR H e Low gate charge
VDSS 650V & Crss (JL%{E 20pF) Low Crss (typical 20pF )
Rdson-typ(@Vgs=10V) 0.35Q PRI R Fast switching
Po(Te=25C) S5W 100%% ik =5 e I 100% avalanche tested
Fi# APPLICATION L dv/dt fE A Improved dv/dt capability
ROHS 7= RoHS product
TR % B IR High efficiency switch
mode power supplies
LR A Electronic ballast
LED Hii LED power supply
FEEF I Package LZERHEEE  Equivalent Circuit
p’ .‘ o ? y 2 ) D
& & ,
(o / “,/ /,"‘ I‘-._\
i £l \
T0-220 TO-220F TO-3PN IS s 8
o0 FHPR3  Gps FHFRSl GDsS  FHA %7 ks 6
it KB EE ABSOLUTE RATINGS (Tc=257C) s
$fH Value ¥
T 5
RE Parameter i Symbol FHF20N65A | FHP20NG5A | FHA20N65A | Unit
BJ@VJ%W—#E*&EVE%E VDS 650 Vv
Drain-Source Voltage
AL A ID (TC=25C) 20* A
Drain Current -continuous * ID (TC=100°C) 14* A
Bﬁﬁﬁzwlﬂv}?ﬁmﬁavﬁi (JE D DM 80" A
Drain Current — pulse (note 1)
LR VGS +30 v
Gate-Source Voltage
> 3 vih A B ok =L R
%&kﬂfﬂasﬂ el (JE 2) EAS 550 n
Single Pulsed Avalanche Energy (note 2)
[EES=T= =R Nai 1
TR R G D AR 32 A
Avalanche Current (note 1)
e ER A Bl 0
ﬁgzﬂﬁ pem GF D EAR 50 mJ
Repetitive Avalanche Current (note 1)
— ke £ ARV R (VE 3
*&a}irﬂmﬁﬂiﬁ%}f{%k?— GE 3 duid 50 Vins
Peak Diode Recovery dv/dt (note 3)
FHThxR PD (TC=25C) 62.2 85 250 W
Power Dissipation —Derate above 25°C 0.5 0.68 2.17 W/C
=) TéTé:l:»‘El i=TAN = |
e u.ﬂm&ﬁﬁ%/ﬂ’g TJ, TSTG 150, -55to 150 T
Operating and Storage Temperature Range
51 £ e AR UL L
Maximum Lead Temperature for Soldering TL 300 T
Purposes

> M L B B R A5 W PR i) Drain current limited by maximum junction temperature
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4% ELECTRICAL CHARACTERISTICS

A

Parameter

"
Symbol

PR

Tests conditions

7/
Min

LRt
Typ

2N

Max

Bhr
Units

X4 Off —Characteristics

J—iEdr 7 H & Drain-Source Voltage

BVDSS

ID=250pA, VGS=0V

650

o5 % R IR EREE Breakdown Voltage
Temperature Coefficient

ABVDSS/ATJ

ID=250pA, referenced to 25C

0.65

vI'C

FTEME T I AR IR H i
Zero Gate Voltage Drain Current

IDSS

VDS=650V,VGS=0V, TC=25C

1.0

uA

VDS=520V, TC=125C

100

uA

IR ARG FEL A

Gate-body leakage current

IGSS (F/IR)

VDS=0V, VGS =£30V

+100

MA

EAYEME On-Characteristics

BRI
Gate Threshold Voltage

VGS(th)

VDS = VGS, ID=250pA

2.0

4.0

A RIEEH
Static Drain-Source On-Resistance

RDS(ON)

VGS =10V, ID=10A

0.32

0.4

sh#&4M Dynamic Characteristics

LITPNER S
Input capacitance

Ciss

vy A
Output capacitance

Coss

S IA) A% A FL A
Reverse transfer capacitance

Crss

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

2847

252

20

pF

FF&4: Switching Characteristics

FEIR B[R]
Turn-On delay time

td(on)

LTt ra]

Turn-On rise time

tr

TR 8]
Turn-Off delay time

td(off)

T B e ]
Turn-Off Fall time

tf

VDS=325V,
ID=20A,
RG=25Q

(note 4, 5)

36

ns

73

ns

166

ns

73

ns

AR e L
Total Gate Charge

Qg

Ml — LT

Gate-Source charge

Qgs

Ml — s HL T

Gate-Drain charge

Qgd

VDS =325V,
ID=20A,
VGS =10V

(note 4, 5)

60

nC

14

nC

24

nC

W’ —FE o RERE KRB KPEM Drain-So

urce Diode Characteristics and Maximum Ratings

1B e KE S
Maximum Continuous Drain -Source
Diode Forward Current

IS

20

NACE=N QUi
Maximum Pulsed Drain-Source Diode
Forward Current

ISM

80

1E 17 s B
Drain-Source Diode Forward Voltage

VSD

VGS=0V, IS=20A

15

S AR ]

Reverse recovery time

trr

e [ P LT

Reverse recovery charge

Qrr

VGS=0V,
1IS=20A ,dIF/dt=100A/us (note
4)

425

ns

3.7

uC
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#4EHE THERMAL CHARACTERISTIC

mH 5 L: XA
FHF20N65A FHP20NG65A FHA20NG65A )

Parameter Symbol Unit
45 B SRR _ ]

) ) Rth(j-c) 1.47 0.5 0.5 C/W
Thermal Resistance, Junction to Case
4 B PR B ) #4H )

) ) ) Rth(j-A) 62.5 62.5 40 T
Thermal Resistance, Junction to Ambient
VERE:
Notes:

1a kit 98 F5E o e e 4 O BR )

ks kih 98 <300ps, i 4% <2 %
HAE TARRE TR

g b~

L S

Pulse width limited by maximum junction temperature
L=10mH, ID=10.5A, Voo=48V, Rc=25 Q ,Start TJ=25C.

ISD <20A,di/dt <100A/ps,VDD<BVDSS, Starting TJ=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperatur

L=10mH, 1as=10.5A, Voo=48V, Re=25 Q#1545 i% T:=25C
Iso <20A, di/dt <100A/us,Voo<Bvoss, #1545 T:=25C
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P h 2%

ELECTRICAL CHARACTERISTICS (curves)

100 =R 280
¥ . = ]
= N PN \\ 10 ks « 240
Y F NS T = \\
E -1 = {
<0 B \\ AN N 10045 - 200 !
- - “k —Hrh :c«: !
£ S om = 160 N
S P S INHH 2 | \
= — N1t - NA N 10 m 2120
& | LLOPERATION IN THIS AREA N - N
.| EMAY BE LIMITED BY Ryg, = Z 80 AN
= T MAX RATED pc 3 H \
T=25T Single Pube 1 . 2 o ! L
| -
o L LI | z l
1 10 100 1000 0 25 S0 75 100 125 150
Vds . Drain-to-Source Voltage , Volts Te, Case Temperature , C
Figare 1 Maximum Forward Bias Safe Operating Area Figure 2 Maximum Power Dissipation vs Case Temperature
25 70 T
Fot 15V PMULSE  TEST
60 8V (CFins ! Te=25C
gm Z (,7{" \ /
3 T~ S50 |- v e g
- Swah: S5V ——/
'E 4 \ - / 1
g 540 7
o 5
g8 © 30 /
E 10 =
Q e
= § 20 i '
5 - (st )
\ 10 \
0 i 0
0 5 20 75 LY 125 1% 0 10 20 30 40 50
TC, CGase Towperstire, C Vds , Drain-to-Source Voltage . Volts
Figure 3 Maximum Continuous Drain Current vs Case Temperature Figure 4 Typical Output Characteristics
' » + 133 ‘. - 3 . ; g . “+
1T ‘) H T
% |
-g = ‘T- | | — b- ‘
z o F—_f’; 3 l i3 i 3
§ g — === ===z = T
é ;—'T—*'.- T Pom 1)
g ket
= 0.01 D 2% w ‘ 12
3 — : 33 : =
E " I3 \\l‘.Lf i 3 5 : i3 \'OT‘E&‘
é [l ke o | t t 11 1 DUTY FACTOR = D1l/2
! ’ 4 " 43 [ 4. o ‘1 7{ 44 PEAK Tr=Poo* Zox*Rax+T¢
0.001 I SN L1 1 4iill
000001 0.0001 0001 001 ol | 10
Rectangular Pulse Durutson Secoeds
Figure 5 Maximum Effective Thermal Impendance , Junction to Case
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PP 2%
ELECTRICAL CHARACTERISTICS (curves)

IOOO:  ———— et TR&NJ T '!])(‘(":‘;‘Nﬂ: ‘MA\I(.IU{{JI‘IE‘” T ‘H“ % % z=: H {g % } ===
" O .o SCONIUIC 4 R + bl ettt - - pERaas
R === CURRENT IN THIS REGHON o o
v I | TABOVE 25°C DERATE PEAK
< . ] TCURRENT AS FOLLOWS:
g " | | 1t l:aé\’—lso LZP 0
- L 8 |25 0
o .
100 :
F — — } , ; i
& — ; : <ol
E u % i
= - 11 ov‘v -- '\H~; o R m— T - —— et
Vos=10V : T ——— ]
10 I | ‘ ‘ 1
1.00E-05 1.OOE-04 1.00E-03 1.00E-02 1.O0E-01 1.ODE=00 1.00E=01
v Pulse Width | Seconds
Figure 6 Maximum Peak Current Capability
100 : : 14
= ; 3 . PULSE DURATION = 10 35
—PULSID  TEST ‘ DUTY  FACTOR = 0.85%MAX
- [ ViSOV z 12 Te=25 T 1
g | =}
< : 2a 4
E n LS 2 é ~ I 1A
// 2 s e
: 6 A £ 3 i
£ / /] ‘g § 0.6 Al et = 45A
53 Jek J1 .. =5 |
& = 150T S&04 | AL :
= === e
I P i 95T P |
f A i | 02
/I /L—_—-——bw ‘
0.1 0 ;
2 Rl 6 8 10 B 6 8 10 12 4
Vs, Gate 1o Searce Voltage | Volts Vs , Gate to Source Voltage, Volts
e s 2 and Drain Current
1 - - 3
PULSED  TEST
- Te=25 - VGS=10V )
2 o8 5 2. D-30A
{ v '3
5 E VeIV / % 'g 2 /
0.6 7
2% e
g3 7 = ﬁ-l.s /
[ V=20V 8 ]
S3o04 55 | //
= i
02 & 0.s
0 + 0
0 10 20 30 40 50 &) 1) <100 -0 0 50 100 150 200
1d , Drain Current , Amps. Tj, Junction temperature , C
Figure 9 Typical Dmin to Source ON Resistance Figure 10 Typical Dnan to Source on Resistance
vs Drain Current vs Junction Temperature
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itk B 2%
ELECTRICAL CHARACTERISTICS (curves)

1.2 i
\ -
Z [ g
£ ~ =
E 1 § Ll s
< 0.0 N\ = i
g \\ g B /
208 ~ 831 Z
- \ § "
3 0.7 72 /
= 8
4 \ £ -
£ 0.6 N 09
: | \ & VGS-OV
5 (.5 | VoSV 4 1D-250 1 A
4 D250 u A N Ed
> 04 | S — 2 08
<75 <50 25 0 25 50 75 100 125 150 175 <100 =30 0 50 100 150 200
Tj, Junction temperature , ¢ T Jumotion empierstwe , C
Figure 11 Typical Theshold Voltage vs Junction Temperature Figure 12 Typical Breakdown Voltage vs Junction Temperature
100 - == +- - = I —F — = 2 |(X)
w  [PUISE TEST : t
£ vy i f : :
‘<"' = é‘ PN e STARTING 1 = 25 |
g 10 £ <10 oINS o 1 = 130
U E § o 1 3
— e 4 1 s S— P S S
5 g ‘e EWA 2 o .
a g R 9 I N
2 s NN
g 1 al
U -
= = : THE S .
< I RA (L L) (138 Vi Vi) il
- | IMRZ00 L (LR) In[IAS*RA 1 38Voer Voot 1] | TN
R cquisks tota] Series resistace of Drain creuit \ q
ol 01 TR COLD N
0 04 038 1.2 L6 LOOED6  1O0E0S  LOOE-04  LOOE-03  1OOE-02  1.00E-01
Vsd , Source - Deain Voltage , Volts tav , Time in Avalanche , Seconds
Figure 15 Typical Body Diode Transfer Charactenstics Figure 16 Unclamped Inductve Switching Capability
S000 : : . 12
- | | I _é VDD=20V
~ S 20
006 NG TS | ' ‘ = 10 _‘;):Z;: T vDs=laov 7
N g VDS=320V
" \!\\ _’-" 8 VDS=520V
-E'-“O(l) [ \ —Ciss ;
Z N 9 g & ,
\ ; :
gm ~. N ‘,‘j /
- "n\ 3 4
VooV . F=IMHz i e it /
1000 | —Cise=CpeOpd Tm &2
Cos=Cis=Cd o NN >
“Crs=Cpd \ 1 -
0 I A RN ! I &%E 0

01 1 10 100 0 I3 a0 45 60 75
Vs . Drain - Source Voltage , Volts Qz . Total Gate Charge . n€ '
Figure 13 Typical Capacitance vs Drain to Source Voltage Figure 14 Typical Gate Charge vs Gate to Source Voltage
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{2 Marking

HQH

KITLOGO P AR
FEIHONG LOGO o ASSEMMBLY
\~s e—/ LOT CODE
0000
P O

> A X
PRODUCT CODE A
L, FHP20N65 .\\\\\\-ﬁﬁ

/_ { ‘ GRANDING CODE
i 5

PART.NO
W Y U
Y '
S / \\ "/
) \‘ / O
Ly b
KITLOGO ]
FEIHONG LOGO \ -
q ) A PRI A
$F <« H—— ASSEMMBLY
PR I N LOT CODE
PRODUCT CODE A XL,
| > FHF20N65 \
PaAE | i
PART.NO GRANDING CODE

7 Ver-1.0



KITLOGO
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PRODUCT CODE
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PART.NO
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Package Dimension:

TO-220F
A - DIM | MILLIMETERS
AL F”L F1l A 10. 16+0. 30
Q? E & “ “ AL | 7.00%0.20
/Q 0 A2 3.1240. 20
AC 1B ) | A3 9. 7040. 30
- T - B 15. 90 +0. 50
T Ei B1 15. 60 0. 50
B2 4.70240. 30
fU B3 6.7040. 30
Oy - I I A |
C 3.30+0. 25
= | B4
‘ ] C1 3.25+0. 30
D] _ 2 28.7040. 50
Do D Typical 2.54
= ‘ D1 1.47 (MAX)
D2 0.8040. 20
vy 1 O R
0l p . E 2.55+0. 25
- El 0.7040. 25
) " E2 1. 0X 45°
X E3 0.50=40. 20
0 OO0 [0 8|
L j \ F4 2.7540. 30

(Units:mm)
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Package Dimension:

U
M
]
1
=
G

<

DA '/’Tt o
-

U |

T

! T

S

TO-220

DIM

MILLIMETERS

=

10. 00£0. 30

=
—

8.00%0. 30

=
A}

5.00=x0. 30

=

13.20%£0. 40

(@)

4.50%0. 20

a
—

.30x0. 20

.80x0. 20

.60x0. 20

.00x0. 30

H|Wl W | O+

.60x0. 40

0.50%0. 20

28.88=+0. 50

3.00%0. 30

1.30%0. 30

Typical 2.54

2.40=%0. 40

9.20%£0. 40

0.25%0.15

0.25%0. 15

(e =R RSN Pl Ravll Bl B— B= Sl Sl Jan i Reb B Res B He ol Rl

2.80=%0. 30

DIA

%% 1.504+0. 10
% 0. 50 MAX

(Units: mm)
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Package Dimension:

A
C
D
- (] \i
H |
4
Ol
e
. |
L HL\LM
K |

|

TO-3PN

DIM

MILLIMETERS

15.60+0. 30

13.60+0. 30

9.50+0. 30

8.00x0. 30

11.85+0. 30

15.65+0. 30

QT iom o oo =

3.80+0. 30

(*p]
—

5.00x0. 30

jos)

¢ 3.50£0. 30

—

¢ 1.50+0. 30

#0.15%+0. 15

3.20%0. 30

1.00+0. 15

3.10+0. 15

2.10+0. 15

5.45+0. 30

8.40+0. 30

13.90+0. 30

18. 70£0. 30

40. 00£0. 60

20.00+0. 40

2.40+0. 30

4.80+0. 30

1.50x0. 15

.60+0. 15

.80+0. 40

.00+0. 30

NS dB|wn=mmTD|T|o|=Z|=|C|=|—H

W N [~ |O

.2020. 30

(Units: mm)
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for MOSFET category:
Click to view products by FeiHong manufacturer:
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