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N-CHANNEL MOSFET

FHP740A

FZESH MAIN CHARACTERISTICS

ID 11A
VDSS 400V
Rdson-typ ( @Vgs=10V) 0.53Q
Qg-typ 15.7nC

FAi& APPLICATIONS

BT o< B R High efficiency switch mode
power supplies

T AR FL Y Power management for
inverter systems

FRHE Package

FZ Y FEATURES

(S LEGER

Low gate charge

fik Crss (HL7{H 2.8pF)

Low Crss (typical 2.8pF )

TFRIE R

Fast switching

100%%: it 55 Af It

100% avalanche tested

=Pt dv/dt 5E)

Improved dv/dt capability

RoHS 7=/

ROHS product

IR Equivalent Circuit

D
&
G
SRR TO-220
FHP &% s
xR ATEM ABSOLUTE RATINGS (Tc=25°C)
] s
Parameter Symbol Unit
FHP740A
B R — VL Vos 400 v
Drain-Source Voltage
Ip (Tc=25C) = A
FEBCR P Ip (Tc=1007C) 6.6 A
Drain Current -continuous * '
SN CUEL &N D) on 44 A
Drain Current — pulse (note 1)
£ e M R
Gate-Source Voltage Ves +25 v
Bk S pigEE GE 2)
Single Pulsed Avalanche Energy (note 2) Eas 360 mJ
TH R GE D
Avalanche Current (note 1) AR u A
BHIFRERE F 1D
" E 19.
Repetitive Avalanche Current (note 1) AR 9.36 mJ
TR R IR E KR AR AR (U 3)
. 4. V.
Peak Diode Recovery dv/dt (note 3) dv/dt ° Ins
=25° 193.6 w
Power Dissipation -Derate above 25°C 1.55 W/C
el AT i L Ty, TsTG 150, -55to 150 C
Operating and Storage Temperature Range ’ ’
1 Lt i e n 200 OC
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

T2
Tests conditions

SN
Min

TN

Max

BT
Units

FAHE Off =Characteristics

Js—F i % & Drain-Source
\oltage

BVDss

ID=250pA, VGes=0V

400

7 5 LR IR FERFE Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25C

0.4

VvI'C

FMHE T I A R
Zero Gate Voltage Drain
Current

IDSSs

VDs=400V,Ves=0V, Tc=25TC

MA

Vps=320V, Tc=125C

MA

AP A s HEL UL

Gate-body leakage current

IGSS (FIR)

Vbs=0V, VGs =+20V

MA

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=5.5A

0.53

0.64

EmES
Forward Transconductance

ofs

Vs = 40V, Ip=5.5A (note 4)

A Dynamic Characteristics

PG E
Input capacitance

Ciss

i H HEL A
Output capacitance

Coss

S T e FL 2

Reverse transfer capacitance

Crss

970

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

150

2.8

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=200V,
ID=11A,
Rc=20Q
VGs =10V
(note 4, 5)

33.5

ns

315

ns

83

ns

56

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 =320V ,
ID=11A,
VGs =10V

(note 4, 5)

15.7

nC

4.6

nC

10

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

11

1E [A) 5 R Bk LA

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

44

NAEPEN
Drain-Source Diode Forward
Voltage

Vsb

Ves=0V, Is=11A

1.4

S R R I 1]

Reverse recovery time

trr

5 160 ¢ 5 i

Reverse recovery charge

Qrr

VGes=0V, Is=11A ,dIr/dt=100A/us
(note 4)

400

ns

3.80

uC
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FASFME THERMAL CHARACTERISTIC

15 H =l HLf
FHP740A :
Parameter Symbol Unit
g5 B E T ATH - ;
Thermal Resistance, Junction to Case Rth(-c) 065 o
2E B PR 1 Bh] A .
2 BRI Rth(j-A) 62.5 ‘CIW

Thermal Resistance, Junction to Ambient

PR |
;U 5 B 7 4 R R

1

2: L=5.5mH, IAS=11A, VDD=50V, RG=25 Q#2144 i5 TJ=25C
3: ISD <11A,di/dt <100A/us,VDD<BVbss, i 45 i TI=25C
4
5

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

Notes:

: Pulse width limited by maximum junction temperature
L=5.5mH, IAS=11A, VDD=50V, RG=25 Q ,Start TJ=25C;

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

1
2
3: Isb <11A,di/dt <100A/us,VDp<BVbss, Starting Ti=25C
4
5

Ver-1.0




e HhZ
(ELECTRICAL CHARACTERISTICS (curves))

|, Drain Current [A]

) RDSION] [.O. ] .
Drain-Source On-Resistance

Capacitance [pF]

Top: 15_0%’
100V

gav

10 7ov
6OV

5V

5av

Bottom : 45V

V,

\
1Y

Ty

# Motes

L]

1. 25ng Pulse Test
2.T,=25T

0 1

10 10

Vg, Drain-Source Voltage [V]

Figure 1. On-Region Characteristics

20
15 //
A =100,
10 /cza 1ay |
™,

05 P R

\> =20V

Gs
# Note : T =25T
DD 2 3 2 2 3 2 3 2
0 5 10 15 20 25 30 35 40

|, Drain Current [A]

Figure 3. On-Resistance Variation vs
Drain Current and Gate Voltage

2000 :
\ gﬁ = ((:3; + %gu (Cy = shorted)
[ s as+ o
~ C..=Cy
™~
1500 b= N . L= Not&s-_:
a\ 1 V=0V
2.f=1MHz
TR
1000 AN
CCES
\‘-\
™~
\""‘--
Crssm_"_"'--..______— p—__|
0 || ———
107 10" 10

Vs Drain-Source Voltage [V]

Figure 5. Capacitance Characteristics

l,, Drain Current [A]

lr, Reverse Drain Current [A]

Vs Gate-Source Voltage [V]

10"

-
=,

=
=]
=]

-
S

o=

[*]

12

10

]
I,I/ z
77
7 7 7
150°C—7AF—F
771
=] ] e
0 \Im 1
7  d I
F—F—F
J I ]
I I
1]
(] ]
/ II # Notes :
1. Ve =40V
2. 250p s Pulse Test
2 4 6 8 10

Vs Gate-Source Voltage [V]

Figure 2. Transfer Characteristics

— |

# Notes —

1.V =0V

2. 250y s Pulse Test T
i

04

08

0.8 1.0 12 14

V4o Source-Drain voltage [V]

Figure 4. Body Diode Forward Voltage
Variation with Source Current
and Temperature

V, =320V /

d

/

/

# Note:L=11A

5

10 15

Qg Total Gate Charge [nC]

Figure 6. Gate Charge Characteristics
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BVyss: (Normalized)
Drain-Source Breakdown Voltage

I Drain Current [A]

=
%]

3.0

8 25
11 — &
L T B
L% 20
/ T o /
P E < pd
1.0 - S0 s
= 8 /
=Z3
/ §£ N /
09 7 # Notes - _ o & /
1.V =0V o # Notes
21,=250pA O os 1LV_=10V
21,=55A
08 ' ; ; l 0.0 . . ‘ . —
-100 -50 0 50 100 150 200 -100 -50 0 50 100 150 200
T, Junction Temperature [*C] T, Junction Temperature ['C]
Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs Temperature vs Temperature
2 Operation in This Area 2
10 is Limited by R \
—F --"1_-:-’-’:----:--“100115 10
10" E 2N =l : T4 e mI E . \
— ~{=] 10 ms -
7 100 ms™ 5 T
) bc\\‘ b 5 6 \
= c |
(1]
a 4 \
10 # Notes : . = i \
1.T,=25°%C
2.T,=150°C 2
3. Single Pulse |
2 i L4 \
10 - 0 g L L . L
10° 10 10° 10° 25 50 75 100 125 150
Vs, Drain-Source Voltage [V] T.. Case Temperature [TC]
Figure 9. Maximum Safe Operating Area Figure 10. Maximum Drain Current
vs Case Temperature
10°
_____...--"'"" ::—-—
— ] -
o ——D=0.5 P
) T
- P o
@] -"'"‘-'-—- L
o ___.--'"""""-'.. /
% 05'2;-—"— ,.-"// 2 # Notes :
o 10" - — 1.Z, ft) = 0.65 T/W Max. -
= =0. 1= > ,/// 2. Duty Factor, D=t /t, ]
e E E _-/’ ,/': i 3T - T =Py " Z, 40
— - Py ’/’ f WS
e O ¥
— e i Psu:’L
= [ eers vt
= 0.01 f/ ey
g i
N T N i
102 _/_iiisingle pulse 1
A
7
10° 10" 10° 107 10" 10° 10’

t,, Square Wave Pulse Duration [sec]

Figure 11. Transient Thermal Response Curve
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FriErhZ:
(ELECTRICAL CHARACTERISTICS (curves))

Fig 12. Gate Charge Test Circuit & Waveform

V
% Same Type e
as DUT < Q

10V

Charge

Fig 13. Resistive Switching Test Circuit & Waveforms

R, Vbs )
Vps © AAAY O 90%

VDD

Rs /-I:> (0.5 rated Vpg)
o M [
& L

‘IOVJ_L DUT

td[{:l‘f]

in
e T
C 0 ton

Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms

t

L 1 BVbss
E.o= - L |,a2 -
Vps © 5 213 'e) AST 5 HLias BVoos — Voo
Voo BVpss
las
Ip (1)
10V J_I_ DUT Voo Vs ()
o o |- to > Time
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Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms

DUT
p—=_ +
'—
1% Vo
O —
e
ls o
L
41
Driver
Rg —
Same Type
I':I—I> as DUT W Voo
TUL Ves « dv/dt controlled by Rg
« | controlled by pulse period
(o}
G - _Gate Pulse Width 1
GS = =
Gate Pulse Period
( Driver) 1fv

len , Body Diode Forward Current

( DIJT ) / \ dirdt
TN

Body Diode Reverse Current

(DUT) Body Diode Recovery dv/dt

Body Diode
Forward Voltage Drop
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EfiE Marking:

KATLOGO

FEIHONG LOGO \

7 AR
PRODUCT CODE

TN L

N

ke f XXXXXX €

L. ©
/

FHP 740 <

I

i

AP R AR
ASSEMMBLY
LOT CODE

g
PART.NO
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AN

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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