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N-CHANNEL MOSFET

FZES % MAIN CHARACTERISTICS Fr 45t FEATURES

ID 9A R AW A% B AT Low gate charge

VDSS 200V i Crss (JL2U{H 24pF) Low Crss (typical 24pF )

Qg-typ 12nC 100%£2 3k 55 A i 100% avalanche tested

. mPL dv/dt BE Improved dv/dt capability

FBi& APPLICATIONS ROHS 7 i RoHS product

BT =L R High efficiency switch mode

power supplies
ML Electronic ballast
U NN Power management for
inverter systems
2R3\ Package WP Equivalent Circuit
D
v S G
G
D°

TO-220 TO-220F TO-252 S

FHP series FHFseries FHD series
X B AFAEE ABSOLUTE RATINGS (Tc=25°C)

Vo zan ™ | ﬁfﬁ > Ny

T H e Value LEE A
Parameter Symbol FHD630A | FHP630A | FHF630A | UM
B e — VA LR L Vos 200 v
Drain-Source Voltage
TSR HL R Ip (Tc=25C) 9 A
Drain Current -continuous * Ip (Tc=1007C) 5.7 A
SN ULV L) ou 36 A
Drain Current — pulse (note 1)
A e M FE
Gate-Source Voltage ves +30 v
Bk e R GF 2)
Single Pulsed Avalanche Energy (note 2) Eas 232 mJ
TR GF D AR 9 A
Avalanche Current (note 1)
HEFHEE F D
Repetitive Avalanche Current (note 1) EAR 6 mJ
THRE IR E R R R (3D

Peak Diode Recovery dv/dt (note 3) dv/dt 5.0 Vins
E B TH R Pop (TC=25C) 45 60 30 W
Power Dissipation -Derate above 25°C 3.6 0.48 0.23 W/C
¥t 1o 245 Ui S A il o
Operating and Storage Temperature Range T3, Tste 150, 5510 150 ¢
51 Ll o B n 200 OC
Maximum Lead Temperature for Soldering Purposes

e ¢ FEL AT EH e v 4 i PR
*Drain current limited by maximum junction temperature
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FE4F ELECTRICAL CHARACTERISTICS

I H
Parameter

Vel

5
Symbol

W3 %A
Tests conditions

SN
Min

1S ON

Max

FAAT
Units

A& Off =Characteristics

Js— YR % & Drain-Source
Voltage

BVDss

ID=250pA, Ves=0V

200

7 7 LR iR FERF M Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25C

0.2

FEM TS e AR U LA
Zero Gate Voltage Drain
Current

IDSS

VDs=200V,VGes=0V, Tc=25"C

VDs=160V, Tc=125C

100

M A s FRL UL

Gate-body leakage current

IGSS (FIR)

Vbs=0V, Vs =30V

+100

WAREHME On-Characteristics

R HL
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250pA

2.0

4.0

FEA S E HRH
Static Drain-Source
On-Resistance

RDs(oN)

VGs =10V, ID=4.5A

0.3

0.4

NAGLEES:
Forward Transconductance

ofs

Vbps = 10V, Ip=4.5A (note 4)

5.5

A4 Dynamic Characteristics

NGRS
Input capacitance

Ciss

Bt LR

Output capacitance

Coss

S [ P B

Reverse transfer capacitance

Crss

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

420

99

24

pF

JFoE: Switching Characteristics

JEIR I ]
Turn-On delay time

td(on)

ETi 1]

Turn-On rise time

tr

JEIR I ]
Turn-Off delay time

td(off)

T P& TA]
Turn-Off Fall time

tf

VDs=100V,
ID=9A,
Rc=250
VGs =10V
(note 4, 5)

11

ns

91

ns

70

ns

72

ns

LRSSy
Total Gate Charge

Qg

Al — 5 FL Ay

Gate-Source charge

Qgs

Al — I FEL A

Gate-Drain charge

Qgd

Vbps =160V ,
ID=9A,
VGs =10V
(note 4, 5)

12

nC

2.4

nC

3.5

nC

I — IR AR R S K UE

Drain-Source Diode Characteristics and Maximum

Ratings

1E [A) e R 22 FL L
Maximum Continuous Drain
-Source Diode Forward
Current

1E [A) 5 K Bk i LA
Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

36

NGNS
Drain-Source Diode Forward
\oltage

VsD

VGs=0V, I1s=9A

1.4

S R PRSI 1]

Reverse recovery time

trr

S [ PR HLAT

Reverse recovery charge

Qrr

VGes=0V, I1s=9A ,dIF/dt=100A/us
(note 4)

158

ns

0.97

V[®
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#45E THERMAL CHARACTERISTIC

S s FHD630A | FHP630A | FHF630A AL
Parameter Symbol Unit
g5 248 SE I H : .
Thermal Resistance, Junction to Case Rth(-c) 2.17 2.1 4.16 CwW
Q:': I 3 N 2 A} #‘1

e FIF S A Rth(j-A) 110 62.5 62.5 ‘CIW

Thermal Resistance, Junction to Ambient

TERE

o KO FEE PR e e A U PR A

: L=4.3mH, IAS=9A, VDD=25V, RG=25 Q iti44% TJ=25C

o Mkl Bk gE B2 <300us, 5 A <2 %
: JEAS TAERE LR

Notes:

1
2
3: ISD <9A,di/dt <300A/us,VDD<BVbss,#2ia45 i TI=25C
4
5

: Pulse width limited by maximum junction temperature
L=4.3mH, ID=9A, VDD=25V, RG=25 Q ,Start TJ=25C;

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

1
2
3: Isp <9A,di/dt <300A/ps,Vbb<BVDss, Starting Ti=25C
4
5: Essentially independent of operating temperature
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Frit

(ELECTRICAL CHARACTERISTICS (curves))

20
Vag
18 | Top 1av /
av
= 16 Hy L
— 7V
& 14 6V
- Buttom 5V
) 12 )
: -
: |
= 10 ‘
(] 8 1
= |
« (3 =
= |
=
¥ I
2 '
2 4 6 8 10 12 14 18 18 20
Drain—Source Vollage Vs [V]
Figure 1. On Region Characteristics
0.7
Nole:
— 1. Te=25°C
< 2. Pulsed test
—~ 0.6
-
=
71
E o5 i
o /
2 Vas=10V
e
% 0.4 /
L
" Vos=20V
=
S 0.3
0.2
0 4 8 12 16 20
Drain Current [p [A]
Figure 3. On Resistance Variation vs
Drain Current and Gate Voltage
10000
(1 T
— 1000 — $ : oo : $-4
& ——— ——— Ciss—++
" S i
o [T Ju ‘
E, 100 =1 i \34&&\ Coss i
5 SEES SEESES £
a I [ N
S | NN |
10 . torae 1—1—14 ' b
Nole i : 1 =
1. Vo OV ‘
2.1=1MHz | | L
3.Te=26"C ‘
. |
0.1 1 10 100

Drain—Source Voltage Vs [ V]

Figure 5. Capacitance Characteristics

Reverse Drain Current Is [A]

Gale—source Voltage Ves [V]

—
<
10
=
-

v
R
L

10

1o

3
=

1
10

o

=

10

10

—
—_
'

o,

Note
1. Vog=10Vv

2. Pulse test |

150°C

/1]

256°C /-// H5°C
= 4 6

H 10x
Gale—Source Voltage Vas [V]

Figure 2. Transfer Characteristics
Note:
1L.Vas=0V
2 Pulse test

//‘”’"-”
0.4 0.6 0.8 1.0 1.2 1.4

Source—Drain Voltage Vap [V]
Figure 4. Body Diode Forward Voltage

Variation with Source Current
and Temperature

Note
1.Io0=9A
2. Te=2567T
Vop= 160V
4 8 12 16

Total Gale Charge Qg [nC]

Figure 6. Gate Charge Characteristics
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Frit

(ELECTRICAL CHARACTERISTICS (curves))

1.2

1.1

1.0

Vpsg(Normalized)

0.9

0.8

Note:
1. Vag=-0V
2. 10=250uA

=

20 0 25 50 7o 100 125 150 175

Junction Temperature Ti [*C]

Figure 7. Breakdown Voltage Variation
vs Temperature

T 11111 T
102 _OpgmtiminThisAr
= Is Limited by R ...,
v
Lol il il e e ol el e o el ot el s el s e iy el
r/ = “"-.' \‘h-. h cp‘ls
10| f“‘: .‘-"'-. ""'--.‘1'5 hh"--.
z == s — ~H40n I:"
E "f "“u..“__ ..‘.“ i -
~400 s T =
: Dol Rt S~
o 1’ 2 =
£ —
T e
a
-0 40! * Notes :
1.T,=25"C
2T=150°C
3. Single Pulse
10—2 il L
10° 10' 10°

10

V., Drain-Source Voltage [V]

Figure 9-1. Maximum Safe Operating Area
for TO-220

N

Note
L. Te=25°C

ey

Operation in Lhis ares :
~<is_Hlmited by ,R"“"(:’"‘J,‘, =11 ‘;
o o i e e g kg = e e
[0 MAX (Fulsed) |,‘{“s\; Y

|
Vi
L | “I MQJQ
—_— - . — ~0—4—t—o-¢- 6~
< 10 £ S=sst
— - = o
_s 4 1
— Q
sy LU
ot Tr
o4 =33+
= - .
e . 4 LR S
£ VI2INGLE NONREPETITIVE
s 10 : ettty S sE
= CUKVEM MUBT B& DERATED T - e 44
LINEAKLY WITH INCREASE IN - ] = P11
TEMPERATURE | Z l
2 | | -
lL) Q | 2 x
10 1O 10 10

Drain- Source Voltage Vs [V]

Figure 9-3. Maximum Safe Operating Area
for TO-251/252

Note:
1. Vea=10V
o 5|2 10=4.54
3
!
£ 2.0 »
E 15
Q
3
£ 10 —
0.5 =
0.0
50 =25 0 25 50 7¥5 100 125 150 175
Junction Temperature Ty [°C]
Figure 8. On-Resistance Variation
vs Temperature
|U‘ Il pusle) max.
L L =L — bt el L o Ao AL
- ";"‘""“_ ' .'5‘\,,; e goote
L I(DC) max)2 ~a, "“-\__ “Sol | imeee
10 ; "_“ :::E.""u.‘i TSk E=:‘!"‘|'--..,~ =
e . e SUSSES B —
."r" ‘..‘.‘ g ~ "'a". ‘j""y‘ 1Umns

Drain Current Io|[A]

Drain Current Ip [A]

el 11 DC] | Pagl TS
o g J00mMy
10 : =2 : =222

NS

-
et +
T 1+ . ‘-\
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+ e . —
}

Note
1. Tew264C
< 2.8ingle pulse |

10 & "
10 10
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R EREERIL)
ST .
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R
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10
Vos [ V]

10

Drain—Source Voltage

Figure 9-2. Maximum Safe Operating Area

for TO-220F
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Figure 10. Maximum Drain Current
vs Case Temperature
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Frit

(ELECTRICAL CHARACTERISTICS (curves))
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=i . * Notes :

: 1. Z_,(t) = 2.1 °C/W Max.
2. Duty Factor, D=t /t,
Z 3 T Te=Poy " 2
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Z,,.\t), Thermal Response
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Figure 11-1. Transient Thermal Response Curve for TO-220
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* Notes : 1
1. 2, (1) = 3.57 °C/W Max.
2. Duty Factor, D=t A,
3. TJM - TC = F’DM * ch(t)
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Figure 11-2. Transient Thermal Response Curve for TO-220F
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Figure 11-3. Transient Thermal Response Curve for TO-251/252
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Fig 12. Gate Charge Test Circuit & Waveform

AL
T

)

Bl

50KQ

200nF,

;|: 300nF

Bl

) DUT

Same Type
as DUT

\fGS

10V

Q

g

-— Qg$—>~<— di —

Fig 13. Resistive Switching Test Circuit & Waveforms

R,

O

Vps ©

:2
D)

1ov [ |

)

A'A'AY

DUT

VDD

( 0.5 rated Vg)

VDS

90%

10%

V

Charge

in
td{on% tr —> td[c:rf]
t on t off

Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms

Vps ©

L
h—>0
VDD
DUT
O

t
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Time
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Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms

DUT
p—{3 +
P
|I‘_-|_i "'"'35
O —
O
¢
L
41)
Diriver
Ra —
x Same Type
I‘_-I_ as DUT I Voo
TUL Ves - dvidt controlled by Rg
» |; controlled by pulse period
o
v -, . Gate Puise Width 1
G5 = :
Gate Pulse Period
( Driver ) Tv

ley . Body Diode Forward Current

IS
(DUT) /

\ difdt
p)

w] X7

Body Diode Reverse Current

VBE
(DUT) Body Dicde Recovery dv/dt
1I"'Irl"
e l —
T
Body Diode

Forward Voltage Drop
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EPid Marking:

KATLOGO
FEIHONG LOGO

\\\\\\\r/____—fk AP HATS
= p ASSEMMBLY
> A G7
Prmfi FHD630 <
PRODUCT CODE o8 \
~ e 2
PART.NO
% : %
() - Y
R / ‘\ \__/
| )
KATLOGO O N o
FEIHONG LOGO
\1 ( P ™\ AP RARCHEY
N L ASSEMMBLY
XJ KX _/ LOT CODE
LA G7
i _— ||| FHF630 |
PRODUCT CODE e
{ PART.NO
._.- f W
KITLOGO
FEIHONG LOGO \
HEPEREIRARCES
\ﬁ,é‘ ASSEMMBLY
HOOX 4’ — LOT CODE
77 ARG A’A {) a7
PRODUCT CODE
FHPG630 <~ N

|

PART.NO
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Package Dimension:

DIM

MILLIMETERS

10. 000, 30

8.00+0.

30

5.00+0.

30

13.20+0. 40

1.50+0.

20

. 3040,

20

TO-220
A F ..E..Cl Al
J, B e sl N
SIS > d C
N E | a’, ! - . O
ﬂ. L I — —| @
DI A ___,__@.-r— (o ] |
Jl | I I S
h"_'__ | P
Ty
i
U | Il N ¥ | H v u
AN i
T T

.80+0.

20

. 6040,

20

.00+0.

30

. 6040,

10

o Y e 3 O (e o Y e T S

.50+0.

20

28.8810. 50

3. 0040,

30

1. 30+0.

30

Typical 2.54

L2

.A0+0.

10

L2040,

. 2540,

.25+0.

i e LS =i R v A g = R R = E I e R e i R

La [S | |

. 8040,

DIA

% 1.504+0. 10
% 0. 50 MAX

(Unit: mm)

10
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Package Dimension:

TO-220F
- A _
L AL L
i lf"“ PN i i B i
) i | &
1 s :.,/"' _H"\T‘ b g
e g g

AN
' [:_.] ________r
F‘ 1 =
EJ- - -
D2 |
v W L/ 1 ] E 3
D ]:] - -l

. A3 _

| |

f "i [ |

|| | o

OO0 [0 [0 II as

I ]

— I

DIM MILLIMETERS
A 10. 16 +0. 30
Al 7.00x0. 20
A2 3.12x0. 20
A3 9. 70%0. 30
B 15.90+0. 50
Bl 15.60+0. 50
B2 4. 70x0. 30
B3 6. 70+0. 30
C 3.30%0. 25
Cl1 3.20%x0. 30
C2 28. T0+0.50
D Typical 2. 54
D1 1. 47 (MAX)
D2 0.80x0. 20
E 2.055x0. 25
El 0.70x0. 25
E2 1.0:X45°
E3 0.350%0. 20
E4 2.70x0. 30

( Unit : mm )

11
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SN RT

Package Dimension:

TO-252
A
- _. 2
| R i —=t=—
fff | kf}; O iie—~*’F:___T
a8
-
O
1
H

O 0
LELF]

H-_hh‘FE [Q L_ LJ W
~R R T
5

|
—= P =
| fﬁ; llllllt%qx | O
o e D
(L el
K S
1
N
Lo I g «

DIM

MILLIMETERS

a=

.34+0. 30

.004+0. 30

.054+0.30

.9540. 30

L 1640.15

. 28+0. 15

.30%0.30

B Y T | e T o T e O 1 o s T ol

06 0. 30

(4-10) °

0.51+0.15

0.5240. 15

0.80+0. 30

B0°

(0-10) °

0.054+0.05

6.60+0.30

N o
&l

b I - O o O o -~ el B L T e I s o R T e I e I L O e T s

(4-8.5)°

RO. 40

RO. 40

.054+0.05

.054+0.05

.90+0. 30

.804+0. 30

. 7540.30

.85+0. 30

. 3040.30

o |lee o [ole |= = |0 |4 e

Lo O o iy R PR o T i o T s O e

.90+0. 30

(Units: mm)

12
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