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N-CHANNEL MOSFET
FHA40NG5W

FES ¥ MAIN CHARACTERISTICS

FEEEFY FEATURES

FHi& APPLICATIONS

ID 40 A (RN Low gate charge

VDSS 650 V fik Crss (ML81E 25 pF) Low Crss (typical 25 pF )
Rdson-typ ( @Vgs=10V) 0.146 Q FF 65 FE P Fast switching

Qg-typ 156 nC 100%%8 31 55 g Mk 100% avalanche tested

100% 285 A FH It

100% DVDS tested

100%%: 3 Rg Mt

100% Rg tested

=Pr dv/dt f#E Improved dv/dt capability
TR AT < He YR High efficiency switch mode P T Plane process
power supplies RoHS 7= i RoHS product
T AR L Power management for
inverter systems
LR, Package WK Equivalent Circuit
” D
G
TO-3PN
FHA series S
TR AFEIE ABSOLUTE RATINGS (Tc=25°C)
Bl -
Parameter Symbol Unit
FHA40N65W

Bﬁ%iﬁ'ﬁ*&—#ﬁmﬁﬁ@i VDS 650 Vv
Drain-Source Voltage

TP . Ip (Tc=25C 4 A
e 5 1 D (Te=25C) 0

Drain Current -continuous Ib (Tc=100C) 23 A
Bk R G 1)

Drain Current — pulse (note 1) Iom 160 A
B R L .

Gate-Source Voltage ves 30 v
Bk S i ReE (I 2)

Single Pulsed Avalanche Energy (note 2) EAs 720 mJ
THBR G 1D

Avalanche Current (note 1) AR 12 A
HESmEEE GE D

Repetitive Avalanche Current (note 1) EAR 90 mJ
TRE R RS R R AR R (UE 3D

Peak Diode Recovery dv/dt (note 3) dv/dt 5.0 Vins
FEThE Po (TC=25C) 350 w
Power Dissipation -Derate above 25°C 2.8 W/C
=K== (A=

LA A7 R L Ty, Tste 150, 55 to 150 C
Operating and Storage Temperature Range

51 2 f v IR TR T 300 OC
Maximum Lead Temperature for Soldering Purposes

R B8 FEL A E R v 2 U PR A

*Drain current limited by maximum junction temperature
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FE4F1% ELECTRICAL CHARACTERISTICS

T H
Parameter

=)

™=
Symbol

MR E A
Tests conditions

/M
Min

=N
Max

=<R}v2
Units

& Off —Characteristics

R—IRE % & Drain-Source
Voltage

BVbDss

ID=250pA, Ves=0V

650

i 2F iR IR R Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25°C

0.65

V/I'C

FEME T I A e HELA
Zero Gate Voltage Drain
Current

IDSS

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

10

VDs=520V, Tc=125C

100

MA

MR A I FL UL

Gate-body leakage current

IGSS (FIR)

Vps=0V, VGs =+x30V

+100

nA

WA On-Characteristics

) FL
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250pA

20

4.0

A S HRE
Static Drain-Source
On-Resistance

RDs(ON)

Ves =10V, ID=20A

0.146

0.18

NAGEZES
Forward Transconductance

afs

Vbs = 15V, Ip=20A (note 4)

30

A% Dynamic Characteristics

Al FELBEL

Gate Resistance

Rg

f=1.0MHz,
Vps OPEN

0.8

PN R
Input capacitance

Ciss

o H R

Output capacitance

Coss

S R A FL 2

Reverse transfer capacitance

Crss

\VVDs=25V,
VaGs =0V,
f=1.0MHz

10100

600

25

JFo45tE: Switching Characteristics

FEIR B[]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR I [H]
Turn-Off delay time

td(off)

T B8]
Turn-Off Fall time

tf

Vbs=150V,
ID=20A,
Re=25Q

Vs =10V

(note 4, 5)

15

ns

15

ns

25

ns

10

ns

LGRS
Total Gate Charge

Qg

A — 52 F Aoy

Gate-Source charge

Qgs

A — % FL Aoy

Gate-Drain charge

Qgd

Vbs =520V ,
ID=20A,
Vaes =10V

(note 4, 5)

156

nC

52

nC

34

nC

I — IR R e KBUE (.

Drain-Source Diode Characteristics and Maximum

Ratings

1E [F) e R 25 HL L
Maximum Continuous Drain
-Source Diode Forward
Current

Is

40

1E 7] f¢ KRk FL

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

160

N E)ERGS
Drain-Source Diode Forward
Voltage

Vsb

Ves=0V, Isp=40A

1.2

S A PRSI T

Reverse recovery time

trr

S T P SR FL A

Reverse recovery charge

Qrr

VGs=0V, Is=40A ,dIr/dt=100A/us
(note 4)

250

ns

9.5

uC
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#4551 THERMAL CHARACTERISTIC

S| e <Ry
Parameter Symbol FHAAONGSW Unit
SE 3 SR ACH . .
Thermal Resistance, Junction to Case Rth(j-c) 0.35 CIW
k|78 Y E : ‘
Thermal Resistance, Junction to Ambient Rth(-A) 40 CIW
HERE:

1 Rk oE BE EH e e 425 i PR 15l

2: L=10mH, IAS=12A, VDD=50V, RG=25 Q,il&thx 457 TJ=25C

3: ISD <40A,di/dt <200A/us,VDD<BVDss, i ta451F TJ=25C

4 Jikrilat: kot vi B2 <300us, S <2 %

5: FEAE TARRETLR

Notes:

: Pulse width limited by maximum junction temperature
L=10mH, IAS=12A, VDD=50V, RG=25 Q ,Start TJ=25C;

: Pulse Test: Pulse Width <300us,Duty Cycle<2%
: Essentially independent of operating temperature

1
2
3: IsD <40A,di/dt <200A/us,VDD<BVDss, Starting TJ=257C
4
5
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Frit

(ELECTRICAL CHARACTERISTICS (curves))

Figure 1 Safe Operating Area

Figure 2 Power Dissipation
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Figure 4 Typical Output Characteristics Figure 5 Typical Transfer Characteristics
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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
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Figure 8 Typical Theshold Voltage vs Junction

Figure 9 Typical Breakdown Voltage vs Junction
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Figure 10 Typical Theshold Voltage vs Junction

Figure 11 Typical Breakdown Voltage vs Junction
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

Vos

10V

Resistive Switching Test Circuit & Waveforms

Resistive Switching Test Circuit & Waveforms

Vds 7

=

AN

Vgs [

I_.

DuUT

D

Charge

IAR

Diode Recovery Test Circuit & Waveforms

\Vds 7

\Vds -
Isd=———

w 51

lg _TUL

Q, = Idt

Vgs

t
lsd 1= -L\
/ di/dt o\ a

e NS V7
m
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EliEd Marking:

KITLOGO

FEIHONG LOGO

N
PRODUCT CODE

/’

/ o () \X
™~ '

"
L

4
.

N -
Vs xxxxxx%

PR AR
ASSEMMBLY
LOT CODE

(=LA
GRANDING CODE

5 W 1H70-X
FHA40NG65

P
O

PART.NO

SRy

Ver-1.0



SR

Package Dimension:

MILLIMETERS

15. 60x0. 30

13.60£0. 30

9. 5040, 30

8. 00x0. 30

11.85£0. 30

15. 65+0. 30

=

3. 80£0. 30

TO-3PN
A
; oo B
I.III G‘f}"[) _____ ZE_
L "1 || -
¢ 1l T :
o
| :
LA
oL UL, Lt L))
L
K | v
[nTn] a2
e

1

0. 00£0. 30

H

b 3. 50+0. 30

$ 1. 500, 30
i 0. 15x0. 15

3. 2040, 30

1. 0040, 15

3. 1040, 15

2. 10£0. 15

5. 454+0. 30

8. 40+0. 30

13.90+0. 30

18. 70+£0. 30

e
-

40. 00£0. 60

20.0040. 40

L A0£0. 30

.80+0. 30

.50£0. 15

8010, 40

_00£0. 30

2
4
1
0. 6040, 15
1
7
3

2040, 30

{ Units: mm)
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