) B N Vo IE 3 58 R 3 N A A

Z 7 N-CHANNEL MOSFET
FeiHong FHP40N25W/FHF40N25W/FHA40N25W
FZESH MAIN CHARACTERISTICS FrER%FE FEATURES
ID 40A B AN B gt Low gate charge
VDSS 250V ik Crss (#1741 2.5pF) | Low Crss (typical 2.5pF )
Rdson-typ ( @Vgs=10V) 68mQ T 5 3ok 2 Fast switching
Qg-typ 62nC 100%%8 1 =5 33 Ik 100% avalanche tested

100% 223t FBH I 100% DVDS tested
L) A N
mﬁ APPL | CAT IONS E)O\%é;l_ I}g Mk 100% Rg tested _
=Pl dv/dt GE Improved dv/dt capability
T e H Y High efficiency switch mode RoHS 7= i RoHS product
power supplies
60V H it A\ 1Y AR 48 DC 60V input inverter
fitr B FELUR Energy storage power
B DT Audio power amplifier
23\, Package EWHEE Equivalent Circuit
' ‘\ ; =
G
G G S
TO-220 TO-220F TO-3PN
FHP series FHF series FHA series
S B REE{E ABSOLUTE RATINGS (Tc=25°C)
HiH o
Parameter Symbol Unit
FHP40N25W FHF40N25W | FHA40N25W
B i b — VB EL UL P Vos 250 v
Drain-Source Voltage
S RN L7 Ip (Tc=25C) 40 A
Drain Current -continuous Ib (Tc=100C) 26 A
ORI R G 1D oM 160 A
Drain Current — pulse (note 1)
£ e M R
Gate-Source Voltage ves +30 v
Bk S i feE G 2) Eas 312 .
Single Pulsed Avalanche Energy (note 2)
TR GE 1
Avalanche Current (note 1) AR 25 A
HEFHREE GE D EAR 30 .
Repetitive Avalanche Current (note 1)
TR R IR R KRR R (U 3) dvidt 5.0 Vins
Peak Diode Recovery dv/dt (note 3) '
A eES Po (TC=25C) 198 62 310 W
Power Dissipation -Derate above 25°C 1.6 0.5 2.78 Wi/C
¢ e 4 il SR AT L P .
Operating and Storage Temperature Range Ty, TsTe 150, -55t0 150 ¢
1 2 f e IR TR
Maximum Lead Temperature for Soldering TL 300 T
Purposes

* P il FELIAT EH e et 4 i IR 1
*Drain current limited by maximum junction temperature

1 Ver-1.0




B %514 ELECTRICAL CHARACTERISTICS

T H
Parameter

=]

s
Symbol

TS
Tests conditions

SN
Min

ITEN

Max

FAAT
Units

FAHE Off —Characteristics

J— V% & Drain-Source
Voltage

BVDss

ID=250pA, VGs=0V

250

300

o 2F iR R RE M Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25°C

0.25

V/I'C

Zero Gate Voltage Drain
Current

IDsSs

Vps=250V,VGs=0V, Tc=25C

MA

VDs=200V, Tc=125C

100

MA

MR A s HEL UL

Gate-body leakage current

IGss (FIR)

VDps=0V, VGs =+x30V

+100

nA

JEAKHY: On-Characteristics

R HL R
Gate Threshold Voltage

VGS(th)

Vbps = VGS , ID=250pA

20

3.0

4.0

A Sl H R
Static Drain-Source
On-Resistance

RDs(ON)

VaGs =10V, Ip=20A

68

80

mQ

NAGLEES:
Forward Transconductance

ofs

VVps = 40V, Ip=20A (note 4)

20

%51 Dynamic Characteristics

A FL FH

Gate resistance

Rg

f=1.0MHz

1.1

PG R
Input capacitance

Ciss

fa LA

Output capacitance

Coss

S [ A FL A

Reverse transfer capacitance

Crss

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

3700

360

2.5

pF

JT%4%51: Switching Characteristics

FEIR S [A]
Turn-On delay time

td(on)

TS 1]

Turn-On rise time

tr

FEIR S [A]
Turn-Off delay time

td(off)

N BRI ]
Turn-Off Fall time

tf

VDs=125V,
ID=40A,
Rc=15Q

VaGs =10V

(note 4, 5)

80

ns

620

ns

140

ns

183

ns

LR PSSy
Total Gate Charge

Qg

Al — R R A

Gate-Source charge

Qgs

Al — I R AT

Gate-Drain charge

Qgd

Vbs =200V ,
ID=40A,
VaGs =10V

(note 4, 5)

62

nC

22

nC

16

nC

I — IR B R R ORBIUE(E

Drain-Source Diode Characteristics and Maximum Ratings

1E 7] e K IE SR HL I
Maximum Continuous Drain
-Source Diode Forward
Current

Is

40

1E ) g5 K ik i L

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

160

NGNS
Drain-Source Diode Forward
Voltage

Vsb

VaGs=0V, Is=40A

1.2

S R R 2 T8

Reverse recovery time

trr

S Ry RS FL A

Reverse recovery charge

Qrr

VGs=0V, I1s=40A ,dIF/dt=100A/us

(note 4)

230

ns

2.15

uC
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444 THERMAL CHARACTERISTIC

BH NS FHP40N25W FHF40N25W FHA40N25W i@
Parameter Symbol Unit
gk 38 Se A H . .
Thermal Resistance, Junction to Case Rth(-c) 0.8 2.0 0.36 CIW
g5 PR BT A FH . .
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 62.5 40 CIW

TR
ik P T P A v 2 i BIR A

ikt ke gE B <300us, i HE<2%
HAG TARRE TR

a b wN -

Notes:
Pulse width limited by maximum junction temperature

Isb <40A,di/dt <100A/us,VDD<BVDss, Starting Tu=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature

aHeN2

L=1mH, IAS=25A, VDD=50V, RG=25 Q,#4%51H TJ=25°C
ISD <40Adi/dt <100A/us,VDD<BVbss, 54 TJ=25°C

L=1mH, IAS=25A, VDD=50V, RG=25 Q ,Start TJ=25C;
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Ttk

(ELECTRICAL CHARACTERISTICS (curves))

Figure 1a Safe Operating Area (TO-220)

Figure 1b Safe Operating Area (TO-220F)

100 - :
= RE 10p
\i ‘h‘
4"\ ™ - -~ 100}]5*
o, - o s \‘
g s 3 10ms ==
B I -~
s DC ~
] "'4
£ 1 E==o0peration in This Area
E — is Limited by Ros(on)
£
01 =
— SINGLE PULSE
:TC:25°C
| T,=150C
0.01 [ R

—

10

100

Vps,Drain-to-Source Voltage,V

100

10

Ip,Drain Current,A

0.1

0.01

{.
gg- q:! 1I0|J1
LY W %
2711011* = 100ps
N NNREN <
— ==5§=—=Ei==i=.
_a <+ 1ms
- s ~ 3 :
\ \\\ 10ms ™
L I -“I
Docll [N
F—— Operation in This Area ]
is Limited by Rpsen) \\
= SINGLE PULSE
—Tc=25C
_TJ:150‘C
I N
10 100

Vps,Drain-to-Source Voltage,V

Figure 1C Safe Operating Area (TO-3PN)

Figure 2a Power Dissipation (TO-220)

1 T
== 100 250
»
100 7%
P 100ps
N ~ [
1] 4\\\\‘._ P 1ms 3 200
‘ -
10 il QD'(; oms M 2
- i \ > <]
3 X —H £ 150 N\
o NS =
ll: Y‘b 7] \
3 N 4
O \ ™ [=}
£ 1 [ ==Operation in This Area 5 100 \
E_ F—/s Limited by Rpsen § \
01 = 50 N
— SINGLE PULSE
— T¢=25C
| T,=150C 0
0.01 [ T 0 25 50 75 100 125 150
1 10_ 100 1000 Tc,Case Temperature,C
Vys,Drain-to-Source Voltage,V
Figure 2b Power Dissipation (TO-220F) Figure 2C Power Dissipation (TO-3PN)
350 : ! ; ! !
70 ' ! ! ! |
300 f——--— N ----e i - e Kt
60 1] i i 1 1
s B 20 | N
g—. _9 1 i i 1 1
"E_ 40 _E 200 |-- - —% - mmhemm -
@ \\ @ ,
N o i i i i i
[mm] — i
- 150 F-- - et N-- e TR
g ¥ N : i
& \ o : : : : :
S 20 \ o 100 |- - -- e e
10 \L\ 50 f-- L ' S S .
0 0 i i ! l |
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Tc,Case Temperature,C Tc,Case Temperature, C
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Figure 3a Max Thermal Impendance (TO-220)

Figure 3b Max Thermal Impendance (TO-220F)

1

04

0.01 -

LO01

Zac.Thermal Response[*C/W]

D=T../T
Tur=TcHPom-ZacRaic

0.0001 T T T ‘ .
0.000001 0.00001 0.0001 0.001 0.01 01 1 10

T, Rectangular Pulse Duration [sec]

10

=
Y
v 01
&
o
=3
]
1]
=
g 0.01
E]
=
=
- T -
j T
J.001 A Single
D=T../T
Tem=Te+PomeZac-Raxc
0.0001

0.000001 0.00001 0.0001 0.001 0.01
T, Rectangular Pulse Duration [sec]

0.1 1 10

Figure 3C Max Thermal Impendance(TO-3PN)

0.1 1

0.01 -

Zs,,Thermal Response[°C/W]

PD
—TI- TQI1 -—
T
0.001 - D=T, /T
Typx=Tc+Pom:Zasc-Rasc
Res=0.36°C/W
0.0001 - | . | | |
0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10
T, Rectangular Pulse Duration [sec]
Figure 4 Typical Output Characteristics Figure 5 Typical Transfer Characteristics
60 — T T 1,000 - ;
: ; - PULSED TEST
| 380us F:l:JLSE TEST ey C /DS = 20V
To=25C rJ B
0T "
100 ‘Ié$
| i = —
< 40 mad 3
£ / s y/di
1] 1 T =
= - 3 /]
~ | __/ Q 49 L 150C LAY
Q SG | | =l = = oy
BZawi ; .
5 /o Ves=ov S ff 25¢C
2 2 // = Al
/ | [vGs=5v 1 _/
0 A -
: I
~ o= ]
G I | U I l
0 2 4 6 8 10 2 4 6 8 10 12

Vjs,Drain-to-Source Voltage,V

Vs Gate-to-Source Voltage,V
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Figure 6 Typical Drain to Source ON Resistance
vs Drain Current

Figure 7 Typical Drian to Source on Resistance
vs Junction Temperature

0.074 — ;
” PULSED TEST

: T;=25TC
80072 [~
g Vs = 10V
2
n: 007 ______________________________ _ ........................
c |
o
@ |
o :
5 0.068 /
?
(=] |
b |
& 0.066 P
q, Wl
07 0.06 |-

0.062 |

0 5 10 15 20 25 30 35 40 45

In,Drain Current,A

N
PULSED TEST

VGS =10V
|15 = 20A

e
(&)

%}
M

Rps(on),(Normalized)
Drain-to-Source On Resistance
- [$)]

o
(3]

o L
-100 -50 0 50 100 150

200

TJunction Temperature('C)

Figure 8 Typical Theshold Voltage vs Junction
Temperature

Figure 9 Typical Breakdown Voltage vs Junction
Temperature

12 o

N L
N\

1.1

0.9

0.8

Ves(np(Normalized)
Threshold Voltage

0.7 |—1 1

0.6 \

0.5
-100

-50 0 50 100 130 200

T WJunction Temperature(C)

1.15

—
—

o

o

(63}
N

Bypss.(Normalized)
Drain-to-Source Breakdown Voltage

/

o
©
0

0.9

-100 -50 0 50 100 150 200

T, Junction Temperature('C)

Figure 10 Typical Capacitance vs Drain to

Figure 11 Typical Gate Charge vs Gate to Source

Source Voltage Voltage
10000 | 10
= Vps = 200\
Ciss Vbs = 125V\
1000 AN == > 8 b
2 - 0‘
o
&
l —
= \ | o
. | >
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2 10 \ Cuos = Cga 8 4
8] ¥ @ /
\ ®
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1 Cres == S 2 /
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Test Circuit and Waveform

Gate Charge Test Circuit Gate Charge Waveforms
Vbs
I Io
G T e %
HIRY Miller e Vs
A
J|.\‘ .‘l Region
B /
/ ,
f \
VasitH) Lol \
1 mA ==
. . -
Q) —
Resistive Switching Test Circuit Resistive Switching Waveforms
VDS
90%-) '
VGS
Rg
—"fdmm I;
bt
-+ by -+
Diode Reverse Recovery Test Circuit Diode Reverse Recovery Waveform
?\ Current
| Pum :
-/ g diidt = 100A/us
. o
Double Pulse /
‘\\ '___‘ - -
\ — '
D.U.T. ( . = /DD ' ¢ Qe
Y/ : :
L r
Ip
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Unclamped Inductive Switching Test Circuit Unclamped Inductive Switching Waveform
/’ BVpss
=
Sernes Swilch
(MOSFET)
BVpss lAs —a
D.UT. // \\ T __i_- Voo "4' h‘
Commutating ," 't‘
Diode Voo N d 5
e L
'cs @ §50ﬂ 0 cecnnanca i o= Loy =/
Ias
+ J
J__ Vas - b -
EMiE Marking:
5y
] ]
I LOGO ./
FEIHONG LOGO \ —
N -
) 9.0.9.9.¢.4 AP A
ASSEMMBLY
. >wW () 1H28 LOT CODE
PRODUCT CODE FHP4ON25 <

PART.NO
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FEIHONG LOGO \\\\\\\\

TN
PRODUCT CODE

kAT LOGO

FEIHONG LOGO \\\\\\\=f

N
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PRODUCT CODE
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| —
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ARIE R T

Package Dimension:

TO-

Y
[ |

[ |
Y

220

Al

[ ]

i
fo

i

N
LI

|

DIM MILLIMETERS
A 10. 00x 0. 30
Al 8.00+0. 30
AZ 5.0040. 30
B 13.20x0.40
L 4. 50x0.20
C1 1303 0. 20
D 0.80+0. 20
! 3.60+0. 20
i 3.00=x0. 30
G 6. 60 0. 40
H 0.50+0. 20
J 28.88=x0. 50
K 3..00T0.30
M 1. 30X 0. 30
N Typical 2. 54
P 2. 404 0. 40
&) 9. 20+0. 40
S 0.25x0, 15
T . 25710. 15
U 2.80+0. 30
G % 1.50+0. 10

% 0.50 MAX

(Unit: mm)

10

Ver-1.0



Package Dimension:

TO-220F
i
‘_|_ [ —
= = s El
1 A ks | N | [} = |
ey 4+ L)
' 'x__:) / r}’j‘-LJ .
Be Sl T i “
" e /| ™
i
oV
¥ ) R N |
: "
L) S
1 | .
BL
D2 |
|
v W Y 1 1 F 3
|.D_|D.| T
= =
i 'I,I ‘
' |
|| Iod
1 S 115 10 (R
L. e

DIM MILLIMETERS
A 10. 16 0. 30
Al 7.00=x0. 20
A2 31220 20
A3 9. 700. 30
B 15.90x0. 50
Bl 15.60x0. 50
B2 4.70x0. 30
B3 6. 700. 30
C 3.30=x0. 25
C1 3.250. 30
C2 28. T0x0. 50
D Tvypical 2. 54
D1 1. 47 (MAX)
D2 0.80x0. 20
E 2. 5h+0 25
El 0. 70x0. 25
E2 1.0X45°
E3 0.50x0. 20
E4 2. 7910 30
(Unit: mm)

11
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SR

Package Dimension:

TO-3PN
A
C Y,
B
Py D ) [ 1 .-"l _1
L) 1 G
Oy o - by
g L= 1| | 2
! :
- o
Ol
| :
o
o e L
: O
L
K | v
L% tAr ! '|w|' L L%
LN N]

DIM

MILLIMETERS

15. 60%0. 30

13. 60£0. 30

9.501+0. 30

8.00£0.30

il e I e I o O e I =

11.85£0. 30

15. 65+0. 30

3. 80%0. 30

Gl

0. 0040, 30

H

$ 3. 50£0. 30

$ 1. 500, 30
% 0.1510. 15

3. 2010, 30

1.00+0. 15

3.10£0. 15

2.101+0.15

5. 45110, 30

8.404+0. 30

13.90£0. 30

18, 70+0. 30

—_—
-

40, 00+ 0. 60

[P

20.004+0. 40

2. 40+0. 30

— |=3

4.80+0. 30

==

1.50+0. 15

0.60+0.15

1. 80+0. 40

7.00£0.30

et I =l e

3. 20x0. 30

( Units: mm.)

12

Ver-1.0



