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N VB R5R R 7 N e A
N-CHANNEL MOSFET

FHP40N20C

FZESH MAIN CHARACTERISTICS

ID 40A
VDSS 200V
Rdson-typ ( @Vgs=10V) 50mQ
Qg-typ 49.4nC

FBi& APPLICATIONS

BT o< B R High efficiency switch mode
power supplies

T AR FL Y Power management for
inverter systems

FRHET Package

FZ Y FEATURES

{0 N Low gate charge
fik Crss (JLZ1E 34pF) Low Crss (typical 34pF )
TF R LR Fast switching

100%%: it 55 Af It

100% avalanche tested

=Pt dv/dt 5E)

Improved dv/dt capability

RoHS 7=/

ROHS product

SR Equivalent Circuit

D
/,‘A / \\
\ + /
GO—~<\ | |/
e TO-220
FHP &3l S
xR ATEM ABSOLUTE RATINGS (Tc=25°C)
] oL
Parameter Symbol Unit
FHP40N20C
B e I AR — PSR B HL R VDS 200 v
Drain-Source Voltage
Ib (Tc=257) 40 A
AR Ip (Tc=1007C) 21.5 A
Drain Current -continuous * B '
SN CUEL &N D)
Drain Current — pulse (note 1) low 160 A
£ e M R
Gate-Source Voltage ves 30 v
Bk S pigEE GE 2)
Single Pulsed Avalanche Energy (note 2) EAs 1710 mJ
TH R GE D
Avalanche Current (note 1) IAR 18.5 A
BHIFRERE F 1D
" E 13.
Repetitive Avalanche Current (note 1) AR 3.9 mJ
TR R IR E KR AR AR (U 3)
. . V.
Peak Diode Recovery dv/dt (note 3) dv/dt 5.0 Ins
=257 250 w
Power Dissipation -Derate above 25°C 2.0 W/C
el AT i L TJ, TsTG 150, -55to 150 T
Operating and Storage Temperature Range ’ ’
G Lt R R IR - 300 @
Maximum Lead Temperature for Soldering Purposes

B FEL IR ey 4 i BIR 7

*Drain current limited by maximum junction temperature
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EB$F% ELECTRICAL CHARACTERISTICS

s
Parameter

=]

s
Symbol

A%

Tests conditions

SN
Min

TN

Max

BT
Units

FAHE Off =Characteristics

Js—F i % & Drain-Source
\oltage

BVDss

ID=250pA, VGes=0V

200

7 5 LR IR FERFE Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25C

0.24

VvI'C

FMHE T I A R
Zero Gate Voltage Drain
Current

IDSS

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

MA

Vps=160V, Tc=125C

100

MA

AP A s HEL UL

Gate-body leakage current

IGSS (FIR)

Vbs=0V, VGs =+30V

+100

nA

WAREHME On-Characteristics

BRI HL
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250pA

2.0

4.0

A FIEEE
Static Drain-Source
On-Resistance

RDs(oON)

VGs =10V, Ip=20A

50

65

mQ

EmES
Forward Transconductance

ofs

Vps = 10V, Ip=20A (note 4)

50

A Dynamic Characteristics

PG E
Input capacitance

Ciss

i H HEL A
Output capacitance

Coss

S T e FL 2

Reverse transfer capacitance

Crss

2819

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

394

34

pF

Jo%%5: Switching Characteristics

FEIR B[]
Turn-On delay time

td(on)

T ]

Turn-On rise time

tr

FEFR B[]
Turn-Off delay time

td(off)

N FET ]
Turn-Off Fall time

tf

VDs=100V,
ID=20A,
Rc=10Q

VGs =10V

(note 4, 5)

35.7

ns

38.9

ns

74.7

ns

21.9

ns

AR Ho A L
Total Gate Charge

Qg

Al — YR R g

Gate-Source charge

Qgs

A — I LT

Gate-Drain charge

Qgd

Vbs =160V ,
ID=20A,
VGs =10V

(note 4, 5)

49.4

nC

13

nC

18

nC

I — IR B R R ORBIUE(E

Drain-Source Diode Characteristics and Maximum

Ratings

1E 7] e KO 4L HL I
Maximum Continuous Drain
-Source Diode Forward
Current

Is

40

1E [A) 5 R Bk LA

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

160

NAEPEN
Drain-Source Diode Forward
Voltage

Vsb

Ves=0V, 1s=40A

1.4

S R R I 1]

Reverse recovery time

trr

5 160 ¢ 5 i

Reverse recovery charge

Qrr

VGes=0V, I1s=20A ,dIr/dt=100A/us
(note 4)

261

ns

2.77

uC
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FASFME THERMAL CHARACTERISTIC

HH ) )
FHP40N20C :
Parameter Symbol Unit
45 B S A BH _ o
Thermal Resistance, Junction to Case Rth(-c) 0.5 CIW
b B FR B 1 .
45 I P ) FAH RENG-A) o o

Thermal Resistance, Junction to Ambient

PR |
;R 5 8 4 TR R

1

2: L=10mH, IAS=18.5A, VDD=50V, RG=25 Q, #5455 TI=25C
3: ISD <40A,di/dt <100A/us,VDD<BVbss, 2 i44E & TI=25C
4
5

¢ ket koo B2 <300us, 7S <2 %
c AR TARRE LR

Notes:

: Pulse width limited by maximum junction temperature
L=10mH, ID=18.5A, VDD=50V, RG=25 Q ,Start TJ=25C;

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

1
2
3: Isp <40A,di/dt <100A/ps,VDp<BVDSss, Starting Ti=25°C
4
5
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e HhZ
(ELECTRICAL CHARACTERISTICS (curves))

1000 280
100 =t NPT 240
Rt - ‘s“.. T Poas
o s ST =
< e SIS Vil = 200
- 10 e “"‘4 TS ~- ] =
E "l‘,a’ oC %“ -~ g
E ,,,--;\\ N % 160 |— IS S— - AU U E—
= ! — ~ g \
= Operation in This Area = 120
a is Limited by Rosien § \
£ : & \
: = \
001 40 ™,
Single Pulse
Te=25C
0.001 0
o4 1 0 100 1000 a 25 50 75 100 125 150
Vys,Drain-to-Source Voltage,V Tc,Case Temperature,C
Figure I Maximum Forward Bias Safe Operating Area Figure 2 Maximum Power dissipation vs Case Temperature
90
Note: Vgs=7.0V'~10V A0
go - 1.250us Pulse Test e
2.Tc=25C /
70 /
30 - - - - - - - - - - - - - .-
50 / . . . .
— Vigs=6.0V <
=T 50 =
= / @
c
o 20k -
E 40 7 8
3 / £
=
® 30 e Yos=5-0—— S
a A
£ 20 1] S e A S
VgsF4.5V
10
Ié D 1 | | 1
0 25 50 TG 100 125 150
0 2 4 6 8 10

T., Case Temperature [ C]

Vs, Drain-to-Source Voltage[V]

Figure 3 Maximum Continuous Drain Current vs Case Temperature ~ Figure 4 Typical Output Characteristics

1
=z 0.1 -
~
£
b
2
2 0.01 4
2 g _I L
é - Io-
g 0.001 o
N ingle Pulse Notes:
1.Duty Cycle, D=11/12
2.7y = Pow " Rac + T¢
0.0001 - ' - < '
0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10

T, Rectangular Pulse Duration [sec]

Figure 5 Maximum Effective Thermal Impedance . Junction to Case
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100 - 10
MNote: . ya 7
1.Vp=20V / #
10  2-250us Puise Test P :,/ // ,f
== f - 1 ,.
= g = Ti=150C |/ I
4 Ll 1isseT 5 ' / /
£ = = Tj=25
ot / 1 3 / 5T
3 R g 01 / /
s 01 Tj=25TC B 4 f
g 7 w. /
S 1 £
= /
0.01 3 J 0.01 y J
/ { / /
" [ i [1’
0.001 / ; /
0 2 4 6 8 0.001
0 0.2 0.4 0.6 0.8 1
Vs.Gate-to-Source Voltage[V] Vsps Source-to-Drain Voltage[V]
Figure 6 Typical Transfer Characteristics Figure 7 Typical Body Diode Transfer Characteristics
12 30
o
o 3 8
§ g 25 -
L 11 v
8 88 sl ..
e P i
S Es
§ 10k S 2 15F -
z =3
(=] 3 ]
? §o 1w}
< 09f- - oo
= 1.Vg=0V « -
g 2.1, =250pA ® O5f -
pe [=]
c
3— 08 k 1 A 1 1 h L 1 = 00 . ! . 1 N 1 N 1 N 1 2
g o -50 0 50 100 150 200 0 0 o ) 100 150 20
lp,Drain Current,A T,,Junction Temperature(C)
Figure 8 Typical Drain to Source ON Resistance Figure 9 Typical Drian to Source on Resistance
vs Drain Current vs Junction Temperature
12 \ I l l 1.2
\ Vs = Vps & /
1.1 \ lp = 250pA S 1.15
s /
So 1 =g 11
52 s /
=5 ==
EZ 09 ES 105 /
g2 \ g F
== _e
£8 s
B = o=
SF 08 28 1
)
= Note:
= 1 Vzs=0V
0.7 \ S 095 /1 205=250uA 7
" " / N
-100 -50 0 50 100 150 200 -100 -50 0 50 100 150 200
Ty Junction Temperature(C) Ty, Junction Temperature(C)

Figure 10 Typical Theshold Voltage vs Junction Temperature Figure 11 Typical Breakdown Voltage vs Junction Temperature
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Capacitance,pF

10000 ¢ 10 | / /
Vjs =160V
Gz [ ] Vos=100v £/
‘Nv.._. - 8 Vo= =60V
1000 . A
\R‘ \“ % /
: /
\ Coss T @ § yN/4
100 \ = /
o
3 /
Ptk ‘E 4 /
[ f=1MHz Ces[l]] &
10 =Cye = CpetCye E /
= Coss = C:s'{"C;: = 9
— Coee = G /
- Ip=20A p—
1 L L .
& 1 o L 0 10 20 30 40 50
Vps,Drain-to-Source Voltage,V Qg Total Gate Charge,nC
\"35 =160V
Ciss I Vos= 100V ___1—~A4/
L 8 Vps = 60V
1000 e > /
N [ =]
. : E 7/
B =
S \ Coss [T @ ; Y/ 4
£ 100 \ g /
S 3 /
= ] S 4
S = =T 3 /
f= 1MHz Cres -
10 = Ciss = C;E+C§" === g /
— Coes = Cas+Cyz = 2
[ Crss = C;: /
| I0=20A |
1 L L .
= ' b e 0 10 20 30 40 50
Vps,Drain-to-Source Voltage,V Qq,Total Gate Charge,nC
Figure 12 Typical Capacitance vs Drain to Source Voltage Figure 13 Typical Gate Charge vs Gate to Source Voltage
Fig 14. Gate Charge Test Circuit & Waveform
- Vas
* Same Type
sa [N ®) o puT Q —— /
12V g 200n 1 »
T T 3000F 1ov
) ¥ = \/
VGS Bs - Qgs—"‘— di —
'—
ﬂ-‘)
4 DUT
o TL
¥
O
Charge

6 Ver-1.0



Fig 15. Resistive Switching Test Circuit & Waveforms

R, vV
Vps © ANA——O OS  oou

VDD

" 5&' F* (0.5 rated Vps)
\l\% vV 10% 7 N 5

ov L ouT
_.‘tn on & j ™ tyjen }‘T’

O O -d—t—b‘ et —

oft

Fig 16. Unclamped Inductive Switching Test Circuit & Waveforms

E 1 L | 2 BVDSS
VDS " - LA BVDSS A VDD
BVDSS
las
| Ly~ |\
O M % D ¥ \
tov [ DUT Voo \F—Vos®)
o o - ty =  Time

Fig 17. Peak Diode Recovery dv/dt Test Circuit & Waveforms

DUT
$—0 +
7 Y
% Vos
O —
0
s o\f')
L
41
Driver
R I
v & | Same Type
ﬁ_ as DUT W VDD
_I_I.”. Vas » dv/dt controlled by Rg
* |5 controlled by pulse period
o
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VGS
( Driver)

_ Gate Pulse Width
Gate Pulse Period

lg . Body Diode Forward Current

Is
(DUT) /

di/dt

(DUT)

Body Diode Re

Vi
|

).
N

Body Diode Reverse Current

covery dv/dt

EfiE Marking:

T

Body Diode

Forward Voltage Drop

KITLOGO

HQH

FEIHONG LOGO \

Fn%ﬁﬁ% /

PRODUCT CODE

O

B XO0XXX <

> C
FHP40ON20 <«
U \J/ U

\

PR
ASSEMMBLY
LOT CODE

e
PART.NO
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AVIINE

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 s
AR | -
! - =
0 el T ]
| D
nE /<3X I
1T ! _
t k =
S
!
! | ]
V4 P
N T
M‘
D
VY 1 H VERRVARRY
NN e
.

0
3.60x0. 20
3
6

.60x0. 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 F-=> R e o B <R I = A = ol e B e I N es B R -

2.80%0. 30

DIA

% 1.50+0. 10
7 0. 50 MAX

(Units:

mm)
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