) B N 4038 1 57 1
N-CHANNEL MOSFET
TBHL FHP2N65D/FHF2N65D/FHU2N65D/FHD2N65D

FZES % MAIN CHARACTERISTICS Fr 45t FEATURES
ID 2A {EC AR F Low gate charge
VDSS 650V fit. Crss (M1 6pF) Low Crss (typical 6pF )
Rdson-typ ( @Vgs=10V) 4.00 TP bR Fast switching
Qg-typ 8.0nC 100%2 5 55 i A 100% avalanche tested
. EP dv/dt fE Improved dv/dt capability
FBi& APPLICATIONS ROHS 7% RoHS product
TR AT < HL R High efficiency switch mode
power supplies ) . ;
T Electronic ballast HFMHEE Equivalent Circuit
LED HJH LED power supply
By A D
FERR, Package
- 'f‘ D "{\( '/gg‘ - ./’
2 3 S y y } g
' é gIP | .
G : |
G D S
G S GDS
GDS é)
1335%?” TO-252 TO-220 TO-220F S
A FHD &%l FHP #7%] FHF %3l
St B KEAEE ABSOLUTE RATINGS (Tc=25°C)
T H e ¥fti Value i
Parameter Symbol FHU2N65D/FHD2N65D | FHP2N65D | FHF2NesD | Unit
I=Ry=y Y N7y
Eﬁlﬁ/ﬁﬁ& VAN B VDS 650 vV
Drain-Source Voltage
\ ; \ Ip (Tc=25TC 2 A
SR e oo TesEs
Drain Current -continuous * Io (Tc=100C) 1.2 A
=GN QUi N G D)
. IDM 8 A
Drain Current — pulse (note 1)
£ e M R
Gate-Source Voltage ves *30 v
Bk T e E GF 2)
Single Pulsed Avalanche Energy Eas 101 mJ
(note 2)
HTHBR G 1D
Avalanche Current (note 1) AR 1.1 A
HEFHREE GF D
Repetitive Avalanche Current(note 1) EAR 6.4 mJ
TR SRS K L R AR R (T
3) dv/dt 5.0 V/ns
Peak Diode Recovery dv/dt (note 3)
SR TH R Po (TC=25C) 35 54 27 W
Power Dissipation -Derate above 25C 0.27 0.43 0.22 wW/C
It 1 245 T S A iR S
Operating and Storage Temperature T3, TsTG 150, -55to 150 T
Range
51 2 e e AR TR
Maximum Lead Temperature for TL 300 T
Soldering Purposes

R B8 FEL A E e v 2 U PR A

*Drain current limited by maximum junction temperature

1 Ver-1.0



EB4%1 ELECTRICAL CHARACTERISTICS

i H
Parameter

=]

™
Symbol

MR E A
Tests conditions

B/
Min

TN

Max

<R iv
Units

A& Off =Characteristics

Js— YR % & Drain-Source
Voltage

BVDss

ID=250pA, Ves=0V

650

7 7 LR iR FERF M Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25C

0.6

VI'C

FMHE T I R FLR
Zero Gate Voltage Drain
Current

IDSS

VDs=650V,VGes=0V, Tc=25"C

MA

VDs=520V, Tc=125C

100

ARG 1A s FEL A

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =+30V

+100

MA

HASE On-Characteristics

I (L HL
Gate Threshold Voltage

VGS(th)

Vbs = VGS, ID=250pA

2.0

4.0

FE A S E HRH
Static Drain-Source
On-Resistance

RDS(ON)

VGs =10V, Ip=1A

4.5

5.5

EmES
Forward Transconductance

ofs

Vbs = 15V, Ip=1A (note 4)

A4 Dynamic Characteristics

YNGR
Input capacitance

Ciss

Bt AR

Output capacitance

Coss

S [ P B

Reverse transfer capacitance

Crss

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

290

31

pF

JFoE Switching Characteristics

SEIR B} [A]
Turn-On delay time

td(on)

ETi 1]

Turn-On rise time

tr

FEIR B[R]
Turn-Off delay time

td(off)

N FEITE]
Turn-Off Fall time

tf

VDs=325V,
ID=2A,
Rc=9.1Q
VGs =10V
(note 4, 5)

ns

ns

30

ns

11

ns

MR AR F A L
Total Gate Charge

Qg

Al — R L AT

Gate-Source charge

Qgs

A — I H Ay
Gate-Drain charge

Qgd

Vbs =325V,
ID=2A,
VGs =10V
(note 4, 5)

nC

15

nC

nC

I — IR AR R mORHIUE(E

Drain-Source Diode Characteristics and Maximum

Ratings

1E WM e KIESEH
Maximum Continuous Drain
-Source Diode Forward
Current

Is

1E [A] e Rk LY

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

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

VsD

VGes=0V, Is=2A

15

TR R I TR)

Reverse recovery time

trr

S R R FL e

Reverse recovery charge

Qrr

VGs=0V, Is=2A ,dIr/dt=100A/us
(note 4)

425

ns

1140

nC

Ver-1.0




4% THERMAL CHARACTERISTIC

T H 55

FHP2N65D FHF2N65D
Parameter Symbol

FHU2N65D/FHD2N65D

BT
Unit

e _
Thermal Resistance, Junction to Case Rth(-c) 2.32 5.5

2.98

T

SE RN FATH
Thermal Resistance, Junction to Rth(j-A) 62.5 100
Ambient

50

T

R
Notes:

1 koo 55 e v 3 it R ]

L=10mH, IAS=4.5A, VDD=48V, RG=25 Q #2444 iE TI=25C
ISD <2A,di/dt <100A/us,VDD<BVDSS, #4445 i TI=25°C
Fkarr e kb 58 B <300us, 4 <2 %

BEARE TARRE TR

aa b~ W DN

Pulse width limited by maximum junction temperature
L=10mH, ID=4.5A, Start TJ=25C;

Isp <2A,di/dt <100A/us,Vop<BVbss, Starting Ti=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%

Essentially independent of operating temperatur

aa b~ W N PP

Ver-1.0




Frit

(ELECTRICAL CHARACTERISTICS (curves))

10 40
\&\ ] é
2 1IN 100ss =
. \ "
< 1 : NN -
— . N 1 =
é = \\ NG 1 ms %
S T T 82
£ T I\ 10ms g
& 0.1 k>~ OPERATION IN THIS AREA N 2
- ——MAY BE LIMITED BY Rosion DC -
= E—T~MAXRATED e 10
L T¢=25C Single Pulse
oo L LU | | ;s
1 10 100 1000
Vds , Drain-to-Source Voltage , Volts
Figure 1 Maximum Forward Bias Safe Operating Area
25 4
el
£ 20 —— 2
< \ g 3
e <
515 e &
g % - s
o] E ,
g O
8 1.0 5
< a
0.5 = 1
0 0
0 25 50 75 100 125 150

TC, Case Temperature , C
Figure 3 Maximum Continuous Drain Current vs Case Temperature

N

™

AN

25 50

s 100

TC, Case Temperature , C

125 150

Figure 2 Maximum Power Dissipation vs Case Temperature

PULSE DURATION=10 y 5
DUTY FACTOR=0.5%MAX
Te=25TC

5 10

15

20 25

Vds , Drain-to-Source Voltage , Volts
Figure 4 Typical Output Characteristics

| —
: /° { 1 ! 1
}:-) ——
= (1%
E —
S 01 po% |
. e ] l H
L) _5% 1 —
g ~ t2 ~——
e e
2 btaics NOTES: i
E DUTY FACTOR : D=t/ H
PEAK T=Ppsw*Ziue *Rouct Te 1
0.001 L L | L L Ll
0.00001 0.0001 0.001 0.01 0.1 1
Rectangular Pulse Duration,Seconds

Figure 5 Maximum Effective Thermal Impendance , Junction to Case
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Frit

(ELECTRICAL CHARACTERISTICS (curves))

100 3 11 1 | 3 | I . L] 1 1
! 1 1 L 1 1 111 1 | !
: - 1| | l‘ L1t 1 !
TRANSCONDUCTANCE MAY  LIMIT ; FOR TEMPERATURES
Py CURRENT IN THIS REGION | ABOVE 25C DERATE PEAK
= CURRENT AS FOLLOWS:
< LT 150 - T,
E i =
s 11t
O ]0 SR S — ._.._..!_'L' . - S— S N— — -
¥ T ~ i — = F
e ~
£ e
=
|
1.00E-05 1.00E-04 1.00E-03 1.00E-02 1.00E-01 1.00E+00 1
t, Pulse Width , Seconds
Figure 6 Maximum Peak Current Capability
6 10 i T
PULSE DURATION=10us
PULSE DURATION=10us DUTY FACTOR =0.5%MAX
@ 5 [DUTY CYCLE=0S%MAX /— Z Te=25 C
£ V=30V (@]
<° / 3 — Ip=2A
Z 4 5,; 7.5 l— I=1A
5 I
(@] 3 E I(FO.SA
g g
'g ___— a __——  |I=025A
< 2 —+150C 7 % . <
w7 =
="
0 — 25
2 3 4 5 6 4 6 8 10 12 14
Vgs , Gate to Source Voltage , Volts Vgs , Gate to Source Voltage , Volts
. . - Figure 8 Typical Drain to Source ON Resistance vs Gate Voltage
Figure 7 Typical Transfer Characteristics and Draih Cotoent
8
PULSE DUII{ATION=10us g 20 ' ' ' /
<o PULSE DURATION=10 s
=z A e § 225 —DUTY CYCLE=05%MAX
5 ¢ 3 VGS=10V ID=1A /
3 7 ~ 2 /
2t 8 1.75 l/
= 8 '§ )
8 O : 5 N
£g6 7 ,3'§ L5
2 2 N2l 22 125
g% s = !
= / 3
/ g L2
&
4 0.5 bl
0 1 2 3 4 -50 0 50 100 150

Id, Drain Current , Amps
Figure 9 Typical Drain to Source ON Resistance

vs Drain

Current

Tj, Junction temperature , C

Figure

vs Junction Temperature

10 Typical Drian to Source on Resistance
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Ptk

(ELECTRICAL CHARACTERISTICS (curves))

115
: ~ 1.1
E L1 \“ =) -
2 105 8 L~
z 2 1.05 et
P | 8 R -
% 22 v
2 095 7 /
s £ %
5 09 £2 7
= N\ 5> L~
g 3 7 5
% 0.75 VGS=QV = ID=250 u A
> 07 ID=250 u A
ogs L 1 | 09
75 -3 25 0 25 50 75 100 125 10 175 S5 430 -5 20 45 70 95 120 145 170
Tj, Junction temperature , C Ti. Junction temperature . C
Figure 11 Typical Theshold Voltage vs Junction Temperature Figure 12 ‘lypical Breakdown Voltage vs Junction lemperature
10000
12
9 VDS=180V sl | / // P /
210 VDS=360V ~
1000 = 3 Y / /
" = EEzaa: g VDS=480V ™ /
: =P st VN4
: SN oo : A/ /
5 100 — 56 1
2 — 2 /
& = 5
o o4
10 Va0V, =MLz N S /
FE—="Ciss=Cgs+Ced s 4 /
——— Coss=Cds+Ced - 2 [2A —
| Crse=Cod /
l 1 Ll L Ly 0
0.1 1 10 100 0 2 4 6 & 10 12 14 16 18 2
. Vds,, Drain - Source Voltage , Volts Qg , Total Gate Charge , nC
Figure 13 Typical Capacitance vs Drain to Source Voltage Figure 14 Typical Gate Charge vs Gate to Source Voltage
8 100 N —
V l ’ i If R0 tuymL* 1rs)/ (1.38Vere-Voo)
a7 f If R#0; tyy™(L/R) In[IAS*R/ (1 38V Vipp)+1]
s l l I % H R equals total Series resistance of Drain circuit
: £
= 6 < I m]
g : o 10 : e .
O / / l s 1 - TARTING Tj=25'C
£, S = ”
3 < a TARTING Tj=150C
a8 l E I N
§ 3 +150C 3—{_" (=] || N /"
z / / l < 1 i i 7
2 2 Ll Bt i abi
. @
2, ssc 4V / I N
r 4 e ! N
N
; av o LI m i
0 0.2 04 0.6 0.8 1 12 1.00E-06 1.00E-05 1.00E-04 1.00E-03 1.00E-02 1.00E-01 1.00E+00
) Vsd , Source - Drain Voltage , Volts o . tav,Time in Avalanche,Seconds i
Figure 15 Typical Body Diode Transfer Characteristics Figure 16 Unclamped Inductive Switching Capability
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ENid Marking:

KETLOGO r/ﬁu
FEIHONG LOGO I )

\(/ \\_‘

~ r XNHXX Xe A PR AR Y

=~ ASSEMMBLY

17 LOT CODE
/ FHUZNBS&\

O
P AR pf \\\\\\\\\\
PRODUCT CODE 1 PP
i [ PART.NO
II__JII |I ||I I I|
KITLOGO
FEIHONG LOGO \ I/ \‘
.{,“% {5 2B PR AR
F <H——  ASSEMMBLY
KHHKKK LOT CODE

D

7 AR / FHD2NGBS5 <«
c - r"ﬁ“"g ~z O Fp) =
PRODSCT CODE ':\HJ \ Fm e

PART.NO
B

y

Ver-1.0



KITLOGO
FEIHONG LOGO

> D
FRAE

PRODUCT CODE

KHTLOGO
FEIHONG LOGO

NG
PRODUCT CODE

T~

,—”””’

g PR HERAREY
ﬁ_f KHOOKKK <€ ASSEMMBLY
LOT CODE
O
FHP2NG65 <«
{ J j \ N
PART.NO
'.J S W/
- ~
\;j (”"“\ (;J
2

O O
| /

- f__) - -
L . C R AT

:F H ASSEMMBLY
KXKRXX LOT CODE
> D
FHF2NG65 <
J J \ g
PART.NO
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AV IASE

Package Dimension:

TO-251

DIM

MILLIMETERS

5.34%0. 30

6. 00=%0. 30

1.05%0. 30

11.31%£0. 30

0.76x0. 15

2.28=%0.15

2.30x0. 30

1. 06%0. 30

(4-10)°

0.51%£0.15

0.52%0. 15

0.80%£0. 30

60°

0.75%x0. 30

1.80%0. 30

6.60x0. 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

<~ | F|I< |/l |T|IOo |20 "9 H|m|I@QTO @m0 || =

0.85%0. 25

(Units: mm)

Ver-1.0



VAN E

Package Dimension:

TO-252

|

DIM

MILLIMETERS

.34x0.

30

.00x0.

30

.05x0.

30

.95x0.

30

.76 x0.

15

. 28%0.

15

.30x0.

30

— I[N OO |+~ O

.060.

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

.05+0.

05

.05x0.

05

.90x0.

30

.80x0.

30

. 75x0.

30

.850.

30

Q0 o S|l mI|o|Yv|olIz2=EIr0fImRHYHHE|QTOIm|Oo || =

.30x0.

30

@

OOl | |O|—= OO0 |O

.90x0.

30

(Units: mm)

10
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VAN E

Package Dimension:

TO-220

DIM

MILLIMETERS

10. 00+0. 30

Al

8.00x0. 30

U
[
X
=
G
[ ]
L
1

A2

5.00=%0. 30

13.20+0. 40

[@EEes

4.50%0. 20

(@]
—

.30x0. 20

.80x0. 20

.00x0. 30

1
0
3.60x0. 20
3
6

.60x0. 40

! P L
% P

1 o
M‘

D

voyou 1 NV VY

NUALTAE

:

0.50=%0. 20

28.88%0. 50

3.00=%0. 30

1.30=%0. 30

Typical 2.54

2.40=%0. 40

9.20x£0. 40

0.25=%0. 15

0.25+0. 15

[enil BT RSN - RN Rav i B =gl = SR =R Ep R s Rl ol Rww)

2.80=%0. 30

DIA

% 1.50£0. 10
i 0.50 MAX

(Units:

mm)

11
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AV A

Package Dimension:

TO-220F
A DIM MILLIMETERS
Al Lo 1 A 10. 1640. 30
- o - — —
| | | | | Al 7.00+0. 20
Q o -
1 P /| D ™ A2 3.1240. 20
m
A3 9.7040. 30
Ac & &
‘7/ o B 15. 90 0. 50
aa aa
63 e B1 15. 60£0. 50
‘ 7 B2 4.7040. 30
B3 6. 7040. 30
o
p O I | C 3.3040. 25
X I B
- -4 Cl 3. 2540. 30
- -
1 - 2 98. 7040. 50
Dl - D Typical 2.54
D1 1.47 (MAX)
e L
| D2 0. 80+0. 20
E 2.5540. 25
v\ Y ! 0 A
| ey — +
Dl D El 0.7040. 25
E2 1.0X45°
A3
S—— E3 0. 5040. 20
|
_|_
\ / - B4 2.75+0. 30
0 OO0 10 aa
L I
(Units:mm)

12 Ver-1.0



