) B

N VI 1 2 R 3 B e A
N-CHANNEL MOSFET
FHUG30A/FHD630A /FHP630A /FHFG630A

FZESH MAIN CHARACTERISTICS

ID 9A

VDSS 200V
Rdson-typ ( @Vgs=10V) 0.3Q
Qg-typ 12nC

FHi& APPLICATIONS

BT o< B R High efficiency switch mode
power supplies

G Yk Electronic ballast

T AR FL Y Power management for
inverter systems

LR, Package

FEEREFY FEATURES

AR AR Fi A Low gate charge
i Crss (MAY{H 24pF) Low Crss (typical 24pF )
JF R LR Fast switching

100% %5 5 25 A 3, 100% avalanche tested

=Pl dvidt B8 Improved dv/dt capability

ROHS 7= il RoHS product

HHWHEE Equivalent Circuit

D
477 4
D A7 g [ -
& 9 =9 & Vi 4 € D
.',' ve - e |
v 4 \ \ /
. GO—X
A 9 //
GDS
6DS 10251 ¢ s top52 ©° TO-220 TO-220F
FHU 251 FHD 3% FHP %5 FHF %3 2
R AIE(E ABSOLUTE RATINGS (Tc=25°C)
HE oo
Iﬁ H fq‘% Value $‘417‘
Parameter Symbol Unit
FHUG30A | FHD630A | FHP630A | FHF630A
==Y . Nray
Eim//%w TEAR B VDS 200 v
Drain-Source Voltage
Ip (Tc=25C) 9 A
SR ha
LSRRI Ib (Tc=100°C) 5.7 A
Drain Current -continuous *
S PN UREL N L) om 36 A
Drain Current — pulse (note 1)
F e M FE
+
Gate-Source Voltage Ves +30 v
> 3 vih R BB Ak B A
%‘Hﬂ({EPElEﬁ g (UFE 2) EAs 232 mJ
Single Pulsed Avalanche Energy (note 2)
HHRHR GF D AR 9 A
Avalanche Current (note 1)
HEFHEE F D
Repetitive Avalanche Current (note 1) EAR 6 mJ
TRE R R SR R AR AR (T 3)
: : Vv
Peak Diode Recovery dv/dt (note 3) dvidt 50 Ins
FEBLT Pop (TC=25C) 45 45 60 30 w
Power Dissipation -Derate above 25°C 3.6 3.6 0.48 0.23 W/C
EL 2 /o =N
b G K ki T3, Tste 150, 55 to 150 C
Operating and Storage Temperature Range
51 et el n 200 N
Maximum Lead Temperature for Soldering Purposes

A LA FE 5 e 22 i R 1)

*Drain current limited by maximum junction temperature
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EB4%1 ELECTRICAL CHARACTERISTICS

i H
Parameter

=)

™=
Symbol

MR E A
Tests conditions

/)N
Min

=N
Max

-<Riv
Units

A& Off =Characteristics

JR—IRd % L Drain-Source
Voltage

BVbDss

ID=250pA, Ves=0V

200

o 77 HLUR IR JERFE Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25C

0.2

VI'C

FEM TS e AR U LA
Zero Gate Voltage Drain
Current

IDSs

VDs=200V,VGs=0V, Tc=25C

MA

VDs=160V, Tc=125C

100

MA

ARG 1A s FEL A

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =+30V

+100

MA

HASE On-Characteristics

BRI HL
Gate Threshold Voltage

VGS(th)

Vbs = VGS, ID=250pA

2.0

4.0

A S H R
Static Drain-Source
On-Resistance

RDs(ON)

VGs =10V, ID=4.5A

0.3

0.4

EmiES
Forward Transconductance

ofs

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

5.5

FEFFE Dynamic Characteristics

PG R
Input capacitance

Ciss

Bt AR

Output capacitance

Coss

S T A L

Reverse transfer capacitance

Crss

VDs=25V,
Vaes =0V,
f=1.0MHz

420

99

24

pF

JFoE: Switching Characteristics

SEIR B} [A]
Turn-On delay time

td(on)

ETi 1]

Turn-On rise time

tr

JEIR I ]
Turn-Off delay time

td(off)

T FEE 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 — R L AT

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 mORHIUE(E

Drain-Source Diode Characteristics and Maximum

Ratings

1E [A) e R 252 FL L
Maximum Continuous Drain
-Source Diode Forward
Current

Is

1E [A] e Rk LY

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

36

1E 7] R B
Drain-Source Diode Forward
Voltage

VsD

VGs=0V, I1s=9A

1.4

S TR PR R I TR)

Reverse recovery time

trr

S R FL e

Reverse recovery charge

Qrr

VGs=0V, Is=9A ,dIr/dt=100A/us
(note 4)

158

ns

0.97
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4% THERMAL CHARACTERISTIC

ﬁ /s-\/v = £ iV
BH o FHUB30A | FHD630A FHP630A FHF630A A
Parameter Symbol Unit
&5 38 e 1 FABH - i
Thermal Resistance, Junction to Case Rih(-c) 217 21 21 e oW
Q:': I ; A = A #‘4 .
2 B BT A Rth(-A) 110 110 62.5 62.5 CIW

Thermal Resistance, Junction to Ambient

PR N
;B 5 P 7 4 R R

: L=4.3mH, IAS=9A, VDD=25V, RG=25 Q, #t#4%51E TI=25C

keIt kb B <300us, S <2 %
: FEARE TARRE TR

1
2
3: ISD <9A di/dt <300A/us,VDD<BVbss, e i5 45 16 TI=25C
4
5

Notes:

: 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%
: Essentially independent of operating temperature

1
2
3: Isb <9A,di/dt <300A/us,Vpp<BVDss, Starting Ti=257C
4
5
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Frit

(ELECTRICAL CHARACTERISTICS (curves))

| //‘,

20
18
16

Vou
1oV
ov
8v

Top

7V
av
Buttom 5V

o

Note
1.Vps=10V
2.Pulse test ™

;‘ =
2 12 E— = 3
‘E 10 | S r-
3 ®
“ 8 ' =
= X< 0
- 8 | =10 ;
. “ = }
(] = +
4 [
| = ‘
2 | !
. 10| ‘ |
2 4 6 8 10 12 14 16 18 20 2 ¢ 6 8 10
Drain—Source Vollage Vs [V] Gale-Source Vollage Vas [V]
Figure 1. On Region Characteristics Figure 2. Transfer Characteristics
0.7 Nole
INS;'::-U:'")"(' 1. Vas=0Y |
~ — 2 Pulse test
E_‘ 2. Pulsed lest ) — i -
0.6 .
. : el i
v r= ‘
;2-; 0.5 £ 10 - —
v ; /
2 Vas=10Y - =l
z ~ = 150°C, ,
'_.I'v_' 0.4 E‘_ . Z 25%
& / =10 - 7
: Vos=20V v / 3 /
Z 03 | : ~
g , .
- / /
0.2 10
0 A 8 12 16 20 04 0.6 0.8 1.0 1.2 1.4
Drain Current Ib [A] Source—Drain Voltage Vsp [V]
: ; o Figure 4. Body Diode Forward Voltage
Figure 3. On Resistance Variation vs g ity e g
Drain Current and Gate Voltage Variation with Source Current
and Temperature
10000
3 =E ¥ =TI — 4 Note
I e ] - = 1.To=9A
- Ll \‘ ddd bl ‘. 11 et 10 2 Te=256%C
— 1000 = : = ' >
= § o
— ‘ 1 %
g 100 :-:; Voo= 160V
L jp—
“ 10 )
Nole - l
1. Vas: OV , : 3!
2' IM“Z .-II- 0 L D S N A e
] 3. Te=256C | ‘ .‘ | ‘ 0
0.1 1 10 100 4 8 12 16
Drain-Source Voltage Vos [ V] fotal Gate Charge Qs [nC]
Figure 5. Capacitance Characteristics Figure 6. Gate Charge Characteristics
4 Ver-1.0




Frit

(ELECTRICAL CHARACTERISTICS (curves))

- "
1.2 INote: 59 Note ‘
1. Vag= 0V 1. Voa=10V | 1
2 10w 200uN 2. 5] 2-10=4.0A | ‘
= 11 / > |
— — 5, l + 4
= — \
5 10 / e 1.6 ) — A / ! |
'o e + + _Q ‘
-~ Z |
" ! ! ! ! ! = : I
é § I.O + . / +
0.9 4 4 4 e 4 = / ‘
0.5} = |
|
0.8 0.0 I
50 -25 0 256 H0 75 100 125 1560 175 50 -25 0 25 50 75 100 125 150 175
Junetion Temperature Ts [*C] Junction Temperature Ts [*C]
Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs Temperature vs Temperature
| | | el ! ] | g
10° L_=%_ Operation in This Ares | 10 |1dpusle) max. #
—————7 isLimtedbyR : = i e S AR - s
'i_i‘-—-{:-r: - ls : w';:i' X 10 - - =T —’-—L— —‘_ ] ." Q“ | x‘; ?".'\m‘ 1 TTT1
I—A—i— ,1. g == < i C 5 1 1l DC) maxd,“ s \-‘ | Sne lm:‘ﬂ
T T T T3 = 3 =2 = 10 it eI :
Tz 1 i x> o Psydpg. TN = A IS e S —H !
< = =~ — e ! T T34 ] Tomiw ! !
€ ——— ﬂ\*"fl m e = r'/ DC et o
@ 11 1] ST TR o 111111 IEEER ™™ EEEEE
§ y TR el L[~ T 10 : AR R
R e TR i E : 1 SO
¢ I s s gl e o it st S [ 3 e [ 3 t - : \\ =S
f I 1 - L 1 111 L 1 1 1141 1 4 141
s Pt w
e = = += * Notes = 10 : 7 354 ~ =
— t 1.7.=25°C 5 ______ ! ‘-.4 — ¢ :-—---—':‘:
I 2 7,=150°C ‘ Note 5 —— : € T
i I ? l lT" .26‘(‘ ‘e * + Y'P ’ * Q *
- I k 1 :“31 R‘fe | s 2.8ingle pulse || | 111 ] 111
1T1@ 10’ 10° 10 5 : ' 4
10 10 10 10

Vs Drain-Source Voitage [V]

Drain—Source Voltage Ves |V]

Figure 9-1. Maximum Safe Operating Area Figure 9-2. Maximum Safe Operating Area
for TO-220 for TO-220F

o 10

10 FE—Operation 11 Ihe aree Note
; s limited by Rosten) 1. Te=25"C
G L L I S L~ LI L (X LLL
0 MAX (Fulsed) | L™ 1 11 sl = I O
1 g o‘“!»*‘i \s.' “h‘ 8
— 10 e et Mttty —
:_ — "7 8 S Reee \%— = % - 1= 2 —'
— 2% Fh_"V SN S - )
_0 o + 3 . I# ~, 4 S -—‘»
[ -o— ”—?.--. -‘Wrﬁ . -——t‘q —e - 6
— 0 ‘ { el -2
= 10 s = 2
5 ——— e e e ety 9 -—— — 4P~ —
> 0 } S !
5 o—b—9¢ +t . + ’\\ 1 ; |
o R i LI ] <
= TSINCLE NONREPETITIVE | ' 5
s 10 £ == St - —=——=zis s
— ; i ) A e o b
A CUNVEY MUST 4 DERATED f i :g : i ~ -~
LINEARLY WITH INCREASE IN = -
TEMPERATURE . E 1 a
10 % ' 2 = ; . = R
10 10 10 10 25 20 ) 100 125 150
Drain- Source Voltage Vis [V] Case Temperature Tc [°C]

Figure 9-3. Maximum Safe Operating Area Figure 10. Maximum Drain Current
for TO-251/252 vs Case Temperature
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Frit

(ELECTRICAL CHARACTERISTICS (curves))

\ |

—
S
j
s
\

L
HER RN |
=i . * Notes :

: 1. Z_,(t) = 2.1 °C/W Max.
2. Duty Factor, D=t /t,
Z 3 T Te=Poy " 2

2 i |

K\ Y

A}

N

LY
L

T
|
\

AV
SV

AN\
AN

10™

e

67

N
7

Z,,.\t), Thermal Response

NEENE

L~ single pulss

i
O "//f
[}
" A
/

102
10° 107 107 10° 10"

t,, Square Wave Pulse Duration [sec]

Figure 11-1. Transient Thermal Response Curve for TO-220

=
[ e

10° —
R —

* Notes : 1
1. 2, (1) = 3.57 °C/W Max.
2. Duty Factor, D=t A,
3. TJM - TC = F’DM * ch(t)

fin]

AY\ A
AN

N
\

\

107" b=

3
L
=)
p—

Z,,q\t), Thermal Response
: ___E;‘E B
AN

10°
10° 10™ 10 107 107"

t,, Square Wave Pulse Duration [sec]

10’

Figure 11-2. Transient Thermal Response Curve for TO-220F

|
\
1
\

10°

] % * Notes ;
1. 2, 0)=277 “C Max.
2 2. Duty Factor, D=t /t,
3. T_WI - TC = F"DM * ZB.JC(t}

AR

\

e
|
1
1
I

W

\
\
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§

SN TR
SRR TR T

ANVAYA
\
Y

\
N\

—
o
D
\
\
A
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j

{
I\
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Z, (t), Thermal Response

Lilse

[11
3
Q 4
@
o

it~
10° 10™ 107 107 10 10° 10
t,, Square Wave Pulse Duration [sec]

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

-

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

DUT

T O —
.23 L
415
Driver
R /
o -}(x |_I Same Type
\ m— as DUT F Voo
TUL Ves - dv/dt controlled by Rg
- |5 controlled by pulse period
o
G - _Gate Pulse Width 1
a8 " Gate Pulse Period 10V
( Driver) L

Ies , Body Diode Forward Current

( DIJT ) / \ difct
TN

Body Diode Reverse Current

(DUT) Body Diode Recovery dv/dt

Body Diode
Forward Voltage Drop
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EPi@ Marking:

KITLOGO ~
FEIHONG LOGO l/ ]
F XUXXXX € PR HERAREY
> A ASSEMMBLY
/ FHUG30 <. LOT CODE
Ry &
PRODUCT CODE s
PG
PART.NO
i : ‘. | '! u'
KITLOGO
FEIHONG LOGO
\\\\\\ffﬁ ) PR
:;\) O ASSEMMBLY
F 19.0.0.0.0.¢ e—/ LOT CODE
N > A
PRODUCT CODE
HD630 ¢

N
"\E_J \
P

J PART.NO
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KITLOGO
FEIHONG LOGO \

o 30000 < RS
O ASSEMMBLY
LA LOT CODE
PR
PRODUCT CODE FHPG6 30
PART.NO
W) Lj U
- ~
\;j (”"“\ (;J
2
O O
KIELLOGO

FEIHONG LOGO '
\\\\\\\\ f ft) |
~ AR AR

&‘_ - -
F  ooo < ASSEMMBLY

LOT CODE
77 ARG —>A
PRODUCT CODE
FHF 630«
} J PART.NO
| L) d
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SMER

Package Dimension:

TO-251

o ! =

- =0 &I%/
L — |

-
L
DT
=

/

Bt

x
JT/[]

% e X

|
|

& -

. ] K

1 m‘w\ M

P

—1 W

DIM

MILLIMETERS

5.34%0. 30

6.00x0. 30

1. 05+0. 30

11.31%0. 30

0.76+0. 15

2.28%0. 15

2.30=%0. 30

T | @Ol m | o O | W | =

1.06=x0. 30

—

(4-10)°

0.51=%0. 15

0.52+0. 15

0.80=x0. 30

60°

0.75%0. 30

1.80=%0. 30

6.60x0. 30

4.85=%0. 30

(4-8.5)°

30=x0. 30

90+£0. 30

5.
6.
0. 05=%0. 05
0.05=%0. 05

1.1540. 25

<= I sl n|m|o|T"W | OoOl=2| =21 |Y

0.85%0.25

(Units: mm)
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SMBR

Package Dimension:

TO-252

=
ik
o
1
/8D
4‘
1
/
z
1 »
%Z

DIM

MILLIMETERS

.34=x0. 30

.00=x0. 30

.05%0. 30

.76x0. 15

.28x0.15

.30x0. 30

5
6
1
9.95+0. 30
0
2
2
1

.06x0. 30

(4-10)°

0.51+0. 15

0.52+0. 15

0.80=x0. 30

60°

(0-10) °

0. 05=%0. 05

6.60+0. 30

25°

(4-8.5)°

RO. 40

RO. 40

.05x0. 05

.05x+0. 05

.90+0. 30

.80x0. 30

.75%0. 30

.85%0. 30

.30x0. 30

o a0 |T| | EIicf|lnmo|v|Io|IZ2l2|0I"HYYH|ImI@QQ™OIEmIO| O || =

|01 | O= OO |O

.90x0. 30

(Units: mm)
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AVIIANGE

Package Dimension:

TO-220

DIM

MILLIMETERS

10. 00%0. 30

8.00x0. 30

5.00%0. 30

13.20%£0. 40

4.50%0. 20

1.30%0. 20

.80=%0. 20

.60%0. 20

.00=£0. 30

Y | ]
v P

1 T
M‘

D -

voyou ! H vouoy

AN i

.

(o2 NOCREN N GCR Nen]

.60x0. 40

0.50=%0. 20

28.88=+0. 50

3.00x0. 30

1.30£0. 30

Typical 2.54

2.40x0. 40

9.20%£0. 40

0.25%+0. 15

0.25%+0. 15

(el R T L2 BN R o B =R I =S L =i oD B e B R s B R

2.80=%0. 30

DIA

% 1.50+0. 10
7 0. 50 MAX

(Units: mm)
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SR

Package Dimension:

DIM MILLIMETERS
A A 10. 16 +0. 30
- - .
- . jura - 1 Al 7.0040. 20
| | ] | |
gh gh A2 3.124+0. 20
[ AP .
/< e A3 9.70+0. 30
Ac & &
1T B 15.90+0. 50
~—
- ST T FA B1 15.6040. 50
® Fe
‘ ™ B2 4.704+0. 30
B3 6.70+0. 30
ot
Y — . ! C 3.30+0. 25
|
5 +
() . t4 c1 3.2540. 30
! L
B C2 28.70+0. 50
D1 .
D Typical 2.54
De =T D1 1. 47 (MAX)
| D2 0.80+0. 20
v WY ! N
%H@Q D 2.55+0. 25
DD |
El 0.70+0. 25
A
- E2 1.0X45°
|
\ / ot E3 0.50+0. 20
00 OO0 O e
t j ' E4 2.7540. 30
(Units:mm)
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