) B
y ~ am

N Y iE 3 T R 35 B N A
N-CHANNEL MOSFET

FHU7NG65B/FHD7N65B /FHP7N65B /FHF7N65B

FZESH MAIN CHARACTERISTICS

FZ Y FEATURES

FBi& APPLICATIONS

ID A {0 N Low gate charge

VDSS 650V fik Crss (Ji{E 5.5pF) Low Crss (typical 5.5pF )
Rdson-typ ( @Vgs=10V) 1.2Q FF O T R P Fast switching

Qg-typ 24nC 100%%Z 5 55 i ik 100% avalanche tested

EPL dvidt B8 Improved dv/dt capability

RoHS 7=/

ROHS product

SEWHE Equivalent Circuit

BT o< B R High efficiency switch mode
power supplies

H T FR I 2 Electronic ballast

LED HJH LED power supply

FRHE Package

o

Y
y D F _"é =3
& § & & / (r P)
P ¥ o |
v 4 \ \ /
. G
a A
GDS  T10-251 TO-220 G s TO-252 TO-220F
FHU Z&3%l FHP &% FHD &7l FHF &%l S
“axt B KFIE{E ABSOLUTE RATINGS (Tc=25°C)
. A s
Iﬁﬁ ™= Value $"fi
Parameter Symbol Unit
FHU7N65B | FHD7N65B | FHP7N65B | FHF7N65B
I=Ry= Y N7y
Eﬁlﬁ/ﬁm VG B L VDS 650 Vv
Drain-Source Voltage
Ip (Tc=25°C) 7 A
S R Tk
EHR i . Ib (Tc=100C) 4.4 A
Drain Current -continuous
BRI IR GE D om ’8 A
Drain Current — pulse (note 1)
BB R LR .
Gate-Source Voltage ves *30 v
Pk S e E GE 2)
. E
Single Pulsed Avalanche Energy(note 2) AS 350 mJ
EEd=s] N7 N
EHER GF D
Avalanche Current (note 1) AR 1.9 A
HEFHREE GF D
Repetitive Avalanche Current (note 1) EAR 4.4 mJ
R I n R B R LR AR AR (T 3)
Peak Diode Recovery dv/dt (note 3) dv/dt >0 Vins
Po (TC=25C) 100 100 100 35 w
i 27 -
FEHE Derate above 25 | g 0.8 0.8 0.28 Wae
Power Dissipation C
I e 4 it AT iR
Operating and Storage Temperature T3, TsTG 150, -551t0 150 T
Range
G R IR
Maximum Lead Temperature for TL 300 T
Soldering Purposes

AN P A FH e e 4 U FIR 1)

*Drain current limited by maximum junction temperature
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B4 ELECTRICAL CHARACTERISTICS

T H
Parameter

zani=

(e
Symbol

RS A
Tests conditions

SN
Min

TN

Max

BAAT
Units

KK Off —=Characteristics

JR— VR g K Drain-Source
Voltage

BVbDss

ID=250pA, VGes=0V

650

7 7 LR iR FERF M Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25C

0.7

VI'C

FHE T I AR FRLR
Zero Gate Voltage Drain
Current

IDSs

VDs=650V,VGs=0V, Tc=25C

MA

VDs=520V, Tc=125TC

100

AN A s HL O

Gate-body leakage current

IGSS (FIR)

VDs=0V, Ves =+30V

+100

MA

HAHE On-Characteristics

I (L HL
Gate Threshold Voltage

VGS(th)

Vbs = VGS, Ip=250uA

2.0

4.0

Fr A S IE HRE
Static Drain-Source
On-Resistance

RDs(oN)

VGs =10V, Ip=3.5A

1.2

1.4

NAGLEES:
Forward Transconductance

gfs

Vbs = 15V, Ip=3.5A (note 4)

6.5

HEFFE Dynamic Characteristics

PR
Input capacitance

Ciss

Bt LR

Output capacitance

Coss

S [ A L

Reverse transfer capacitance

Crss

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

1130

93

5.5

pF

JFoeEE Switching Characteristics

ZETE IS [H]
Turn-On delay time

td(on)

ETi 1]

Turn-On rise time

tr

JEIR I ]
Turn-Off delay time

td(off)

T FEER ]
Turn-Off Fall time

tf

VDs=325V,
ID=T7A,
Rc=250
VGs =10V
(note 4, 5)

19

ns

21

ns

42

ns

19

ns

LRSSy
Total Gate Charge

Qg

) Rt VR

Gate-Source charge

Qgs

Al — I L AT

Gate-Drain charge

Qgd

Vbps =520V,
ID=7A,
VGs =10V
(note 4, 5)

24

nC

5.1

nC

9.5

nC

I — IR R R S K BUE

Drain-Source Diode Characteristics and Maximum

Ratings

1E W) 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

28

1E ) B
Drain-Source Diode Forward
Voltage

VsD

VGs=0V, Is=7A

15

S 1) ik 2 st ]

Reverse recovery time

trr

S R FL A

Reverse recovery charge

Qrr

VGs=0V, Is=7A ,dIF/dt=100A/us
(note 4)

380

ns

1.98

uC
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4L THERMAL CHARACTERISTIC

BH G FHU7NG5B FHD7NG65B FHP7NG65B FHF7N65B ﬁm
Parameter Symbol Unit
45 28 7 i FAH : .
) . th(j- 1.2 1.2 1.2 3.13 C/wW
Thermal Resistance, Junction to Case Rth(-c) ° ° °
Q:': I ; A = A #‘4 . o,
25 B PR 1R FABH Rth(j-A) 100 100 62.5 100 CIW

Thermal Resistance, Junction to Ambient

ERE:

Notes:

1: ko e B v A v &5 R PR )

2: L=10mH, IAS=9.5A, VDD=48V, RG=50 Q, #1545 15 TJ=25C
3: ISD <7A,di/dt <100A/us,VDD<BVDSS, {21545 % TJ=25°C

4 Jkepilat: Rkt sE B <300us, 7 <2 %

5. FAL TARRETK

ab wdNRE

Pulse width limited by maximum junction temperature
L=10mH, ID=9.5A, VDD=48V, RG=50 Q ,Start TJ=25C;
Isb <7A,di/dt <100A/us,VDp<BVDss, Starting Ti=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperatur

Ver-1.0




FritHLk

(ELECTRICAL CHARACTERISTICS (curves))

100 120
§
——— a ;
@ B Ribg"
=10 \::'\ Lottt S~ - 90 N
< = ~ & N
- w* * FQ&_ \'
5 i  100us 8 \
b ] L | ™ -
£ N N 2
S 1 o k\ NS N 2 6
E — . —— 1ms 2 \
= : OPERATION IN THIS AREA NS 10 2 N
- MAY BE LIMITED BY Rosoay DC - \
T 0.1 T=MAX RATED 2 30 \
Tc=25C Single Pulse N
0.01 0
1 10 100 1000 0 25 50 75 100 125 150
Vds , Drain-to-Source Voltage , Volts TC . Case Temperature . C
Figure 1 Maximum Forward Bias Safe Operating Area Figure 2 Maximum Power Dissipation vs Case Temperature
10.5 14 |
250us Pluse Test
th;—-"-
o /’
7 - = [‘/
V=TV

. o —

Id , Drain Current , Amps
Id , Drain Current

3.5 \\
\ 3.5 — |
0 0
0 25 50 75 100 125 150 0 5 10 15 20 25
TC . Case Temperature . C Vds , Drain-to-Source Voltage . Volts
Figuwre 3 Maximum Continnous Drain Current vs Case Temperature Figure 4 Typical Output Characteristics

0.1

Single Pulse Notes:

1.Duty Cycle, D=t1/t2
2.T4n=Pom™Ran+ T4

26JA, Thermal Response| T /W]
o
o

0.0001 - - - ‘ 4 - .
0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10

T , Rectangular Pulse Duration [sec]

Figuwre 5 Maximum Effective Thermal Impendance ., Junction to Case
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FriErhZ:
(ELECTRICAL CHARACTERISTICS (curves))

13.5 16
250us Pulse Test a ! /
» 20V £
: |
< o 12
- g
£ 9 é [l ]
g [ 1]
5! =
Z g8
. /]
A - f » +150C _—|
_'ﬂ 4 g ——45 L g _7
= = 50
= £150°C /7} é; A 250 — |
4 5 VA
J// ] /
0 0 /
2 4 6 8 10 0 0.2 0.4 0.6 0.8 1 1.2
Vgs . Gate to Source Voltage , Volts Vsd . Source - Drain Voltage . Volts
Figure 6 Typical Transfer Characteristics Figure Typical Body Diode Transfer Characteristics
1.9 - 2.5
l B | | |
PULSE DURATION=10!s = -~ PULSE DURATION=10s /
DUTY CYCLE=05%MAX % 225 DUTY CYCLE=05%MAX 7
% Te=25 C z VGS=10V ID=35A
) 1.7 e 2 /
= Z /
) é Ves=10V % < 175 /
20 g2 8
- = —
o LS S8 15
g 2 A E -
A 8 S .5
Py E = Z 1.25
g @ = wdass
c 9 <
% & 1.3 / 5
- Al : 1
o / =
=]
Z 075
/ 2
L1 = 0.5 L=t
9 2 _— ,4C N 6 § -50 0 50 100 150
¢, LDram Current, Amps Tj. Junction temperature . C
Figwre 8 Typical Drain to Source ON Resistance Figure 9 Typical Drian to Source on Resistance
vs Drain Current vs Junction Temperature
115 —g 1.15 ”
NOLL = 2
E 105 = rd
5 o @ s 7
z 8 g 1O -
'12“ 1 5 o /
& 37
= 095 ) v
= g 8 - VGES=0V |
S 09 \ =735 09 ~ D=2501: A
=) ol
0385 ~ Z 7
] e
b= \ =z
= 08 a2
= N % 085
£ 075 AN 2
& 0
-~ g
0.65 0.75
=75 =50 25 0 25 50 75 100 125 150 175 -55 =30 -5 20 45 70 95 120 145 170
Ti. lunction temperature . C Tj. Tunction temperatwe . C
Figure 10 Typical Theshold Voltage vs Junction Temperature Figuwre 11 Typical Breakdown Voltage vs Junction Temperature
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Frit gk

(ELECTRICAL CHARACTERISTICS (curves))

10000 12 | |
% VDS=520V
= 10
—— ; 7 Ip=7A
i R o, — — 7 ey e (155 50 /
T [ —r—— ] | T S 8
5 >
E \L :é
g 100 =] Z 6 //
s Coss v 7/
© e
& 2 4
10 +Vee=0V . =1MHz i
Ciss=Cgs+Cgd %
Coss=(izds+é!gd \ Crss ;D 2 /
Crss=Cgd
1 0
21 ! 10 100 0 5 10 15 20 25
Vds,Drain to Source Voltage[V] Qg . Total Gate Charge . nC
Figure 12 Typical Capacitance vs Drain to Source Voltage Figure 13 Typical Gate Charge vs Gate to Source Voltage
Test Circuit and Waveform
Vbs
|
lD o —L D
v A= ——————————— -
DS HI Miller « Vgs
i\ Region
Vas ' Y
— YD ! ‘)/
D.U.T. g 2
VGS(TH) i \
d ;
1 mA - > < >
Qgs Qgq
- Qg —_—
Figure 17. Gate Charge Test Circuit Figure 18. Gate Charge Waveform
Vbs
RL
Vbs
Vas —_—
— Voo
Ra D.U.T.
AN N Vas
tgoN) trise taorr)  lfal

Figure 19. Resistive Switching Test Circuit

Figure 20. Resistive Switching Waveforms
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di/dt adj.

L

Current
Pump

Double Pulse

D.U.T.

Figure 21. Diode Reverse Recovery Test Circuit

A

. —
Series Switch
(MOSFET)

A — Voo
Commutating
Diode

Figure 23. Unclamped Inductive Switching Test Circuit

Figure 22. Diode Reverse Recovery Waveform

di/dt = T00A/pA

BVpss
IAs —
I" \‘
‘ ‘\
I' s
V \
' A Y
’ \
l' ‘\
Vbp / %
\
‘\
‘\
O tay =
Vas tp
9]
T
Eys =

2

Figure 24. Unclamped Inductive Switching Waveforms
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Efid Marking:

KITLOGO

FEIHONG LOGO\ f
>

s

Ry ///////

PRODUCT CODE

KHTLOGO
FEIHONG LOGO

AP ARA

—

T~

C A

. O

S
T xoooxx <

7 i A
PRODUCT CODE

> B
FHD7N65 w

F,

)

S

ASSEMMBLY
LOT CODE

PR
PART.NO

IR A
ASSEMMBLY
LOT CODE

—

\ —

BEREREE

PART.NO
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KITLOGO

® H

FEIHONG LOGO \

B ,,F XXXXXX <

Ftﬁ’fﬁﬁg /

PRODUCT CODE

> B

HEFERERARAD
— ASSEMMBLY
O LOT CODE
FHP7NG65 <«

KALLOGO

‘ j \ )

PART.NO

FEIHONG LOGO \

AN

PRODUCT CODE

|

= N I
A /’ “\ L
| :
O ~— O
f I
~ ~ PR
|l —— ASSEMMBLY
XXXXXX LOT CODE
> B
FHF7NG6S <«
PART.NO
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AVIIANEE

Package Dimension:

TO-251

DIM

MILLIMETERS

5.34%0. 30

6. 00=%0. 30

1.05%0. 30

11.3140. 30

0.76=%0. 15

2.28%0.15

2.30x0. 30

— Q| Tm | O | O | O | W=

1. 0640. 30

—

(4-10) °

0.51%£0.15

0.5240.15

0.80=%0. 30

60°

0.75%0. 30

1.8040. 30

6.60=+0. 30

4.85=%0. 30

(4-8.5)°

5.30=x0. 30

6.90%0. 30

0.05%0.05

0.05%0. 05

1.15%0. 25

< |1 =EI<<|lacalm|ln| x| o |Tv|Iol=Zz2 | =21 |Y

0.85=%0. 25

(Units: mm)

10
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AVIINEE

Package Dimension:

TO-220

DIM

MILLIMETERS

10. 00£0. 30

8.00x0. 30

5.00x0. 30

13.20%0. 40

4.50%0. 20

1.30£0. 20

.80%0. 20

.00=x0. 30

A F
AR | — -
1 - - x
>l 1 Dl E
T e
| ! o
t k -
S
DIA A/Jy@g/ %
!
! | ]
V4 P
0 T
M‘
D oo
V| Y ! H v ou oy
N =
! T
(Units: mm)

0
3.60x0. 20
3
6

.60=x0. 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

(el s T L2 0NN P> R e o B =R I = A = ol e B e I oo B R

2.80%0. 30

DIA

% 1.50%0. 10

7 0. 50 MAX

11
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ANIIANGE

Package Dimension:

TO-252

DIM

MILLIMETERS

.34+0. 30

.00+0. 30

.05+0. 30

.76x0. 15

.28x0. 15

.30x0. 30

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

.06=0. 30

(4-10)°

0.51=%0.15

0.52+0. 15

0.80=+0. 30

60°

(0-10) °

0.05=%0. 05

6.60+0. 30

25°

(4-8.5)°

RO. 40

RO. 40

.05x0.05

.05x0.05

.90=x0. 30

.80%0. 30

.75%0. 30

.85+0. 30

.30%0. 30

O &0 |T |0  E|I< |-l nmo|v|o|2l=20I"H9HImEIQQITOEmIO| O =

|0l [O)= OO |O

.90+0. 30
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SMERT

Package Dimension:

TO-220F
- A -—
LAl -~

gy
el

QU
p - I B I |
|
. . .| £4
!
DL .
e 1
|
\J \/ ! F 3
D D
A3
-~ "
|
L I
(Units: mm)

DIM MILLIMETERS
A 10. 16 0. 30
Al 7.0040. 20
A2 3.12%0. 20
A3 9.70%0. 30
B 15.9040. 50
Bl 15.6040. 50
B2 4.70£0. 30
B3 6. 70x0. 30
C 3.30%0. 25
Cl 3.25x0. 30
C2 28.70%0. 50
D Typical 2.54
D1 1. 47 (MAXD
D2 0.80=%0. 20
E 2.55%0. 25
El 0.70%0. 25
E2 1.0X45°
E3 0.50%0. 20
E4 2.75%0. 30

13
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