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N-CHANNEL MOSFET
FHP540D/FHD540D

FES ¥ MAIN CHARACTERISTICS

P45 FEATURES

FBi& APPLICATIONS

ID 35A (RN Low gate charge
VDSS 100V TFRHE R Fast switching
Rdson-typ ( @Vgs=10V) 27.3mQ 100%2 1 F4 BEL IR 100%DVDS tested
Qg-typ 70nC 100% 253 35 i3 Pt 100% avalanche tested

=Pl dv/dt B

Improved dv/dt capability

RoHS 7= /i

RoHS product

TR AT < He YR High efficiency switch mode
power supplies
DC-DC#; 425 DC-DC converter

F LM Package

W Equivalent Circuit

D
s
/G G
2R TO-220 TO-252
NS FHP series FHD series S
G D
St B KEAEE ABSOLUTE RATINGS (Tc=25°C)
e s
Parameter Symbol Unit
FHP540D FHD540D
==Y . Nray
Eim//%w TEAR B VDS 100 v
Drain-Source Voltage
Ib (Tc=25C) 35 A
HER T
ERERART Ib (Tc=100C) 23 A
Drain Current -continuous
Rk R G 1) Iom 140 A
Drain Current — pulse (note 1)
A e M FE
Gate-Source Voltage Ves +20 v
Bk seE QF 2)
Single Pulsed Avalanche Energy (note 2) EAs 13 mJ
THBR GFE 1D
Avalanche Current (note 1) AR 15 A
HEFHMEE G D EAR 13 )
Repetitive Avalanche Current (note 1)
THRE IR E R R (3D dvidt 5.0 Vins
Peak Diode Recovery dv/dt (note 3) '
=25° 150 45 w
FE B T 2% Po (TC=25C)
Power Dissipation -Derate above 25C 1.04 0.3 W/'C
EL 2 4 95 v Ry
B G, K i Ty, TsTo 150, —55 to 175 C
Operating and Storage Temperature Range
| Ll i 0 B iy 300 DC
Maximum Lead Temperature for Soldering Purposes

R B8 FEL A E e v 2 U PR A

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

i H
Parameter

=)

5
Symbol

MRS

Tests conditions

B/
Min

=N
Max

<R iv
Units

F&45E Off —Characteristics

JR—IRd % & Drain-Source
Voltage

BVDss

ID=250pA, Ves=0V

100

o7 2 R IR B P PE Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25°C

0.1

V/IC

L T I A HRLR
Zero Gate Voltage Drain
Current

IDss

VDs=100V,Ves=0V, Tc=25C

MA

VDs=80V, Tc=125C

100

ARG A s FEL A

Gate-body leakage current

IGSS (FIR)

Vps=0V, VGs =+20V

+100

nA

WAHHME On-Characteristics

EARIENCERES
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250pA

1.4

1.9

2.5

A S H R
Static Drain-Source
On-Resistance

RDS(ON)

Vaes =10V, ID=17.5A

27.3

35

mQ

EmiES
Forward Transconductance

gfs

Vbs =5V, Ip=15A (note 4)

11

A4 Dynamic Characteristics

PG R
Input capacitance

Ciss

Bt AR

Output capacitance

Coss

J T A L

Reverse transfer capacitance

Crss

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

2000

290

270

pF

P51 Switching Characteristics

SEIR B} [A]
Turn-On delay time

td(on)

ET i 1]

Turn-On rise time

tr

JEIR I ]
Turn-Off delay time

td(off)

TN s ]
Turn-Off Fall time

tf

VVDs=50V,
ID=10A,
Rc=3Q

Vaes =10V

(note 4, 5)

10

ns

10

ns

30

ns

10

ns

MR AR F A L
Total Gate Charge

Al — R L AT

Gate-Source charge

Al — I FEL A

Gate-Drain charge

Vps =50V ,
ID=20A,
Vaes =10V

(note 4, 5)

70

nC

nC

25

nC

I — IR AR R R ORBIUE(E

Drain-Source Diode Characteristics and Maximum

Ratings

1E [A) e R 252 FL L
Maximum Continuous Drain
-Source Diode Forward
Current

Is

35

1E [A] e Rk LY
Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

140

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

Vsb

VGs=0V, I1s=20A

1.2

TR R I TR)

Reverse recovery time

trr

S [ PR HLAT

Reverse recovery charge

Qrr

VGes=0V, I1s=20A ,dIF/dt=100A/us

(note 4)

35

ns

57

nC
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#4551 THERMAL CHARACTERISTIC

15 F = Ly
Parameter Symbol FAPS40D FHD540D Unit
gh B E FE M ATH : 0
Thermal Resistance, Junction to Case Rth(j-c) 0.96 17 cw
gk PR EE I A H , ;
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 125 cw

~

R
. NP REEHRRSE RRE

D B BKREEE <300ps, hEtb<2%
. BASTRRELR

Notes:

a b wN -

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

a b wON -

L=1mH, IAS=15A, VDD=50V, RG=25 Q 2iaz5RE TJ=25°C
ISD <35A,di/dt <300A/us,VDD<BVbss,{2ia%5iE TJ=25°C

Pulse width limited by maximum junction temperature
L=1mH, ID=15A, VDD=50V, RG=25 Q ,Start TJ=257;
Isb <35A,di/dt <300A/us,VDD<BVDSsSs, Starting Ty=25C
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Frit s

(ELECTRICAL CHARACTERISTICS (curves))

Figure 1 Output Characteristics Figure 2 Transfer Characteristics
30 | | | | /
380us PULSE TEST PULSED TEST
Te=25C 30 _VDS =5V
GS=10V |I
|VGS:?V I
< 20 — <
= =
g E 20
3 / 3
c E
£ 5
(=) Pes:sv '] =1
=10 | -2 150°C
/_____ 10
EGS=4.5V
0 I 0 /
0 1 2 3 4 5 2 3 4 5 6 7 8 9 10
Vps,Drain-to-Source Voltage,V V..s,Gate-to-Source Voltage,V
Figure 3 On-Resistance vs. Ip and Vgs Figure 4 On-Resistance vs. Junction Temperature
276 i 2.7 | .
" PULSED TEST ,
a TJ.:25"C 2.5 | SULSESVTEST .............................................................
E 274 |- -
= 2f. Vgs = 10V Ipb =17.5A
© o 23—
o o] /
= c
% £ 2.1
B 272 So < /
n o D
) K]
o S 19 v
s
o
S 27 ES 1.7 /
O = 2 /
5 =3 /
] $3 1.5 —-f—— R e T
(7] SN
5268 o 2
z £ 13
E (=]
1.1
5266 /
g 0.9 o
o
26.4 0.7
0 5 10 15 20 0 25 50 75 100 125 150 175 200
Ip,Drain Current,A T,,Junction Temperature(C)
Figure 5 On-Resistance vs. Vgs Figure 6 Body Diode Forward Voltage
60 1.00E+01
N 1,-10A yd
E:; 55 1.00E+00
: \N
£ 50
- T125C 1.00E-01
& 45 <
s \ N @ 125°C
1.00E-02 -
L]
.g_ " \_\_‘- /
[%2] T=2 S ..-_-'-'-—-——_ 25“C
E J’\ 1.00E-03
535 N\
e \
S 30 1.00E-04 |
wv
. T~
25 1.00E-05
2 4 6 8 10
VGS,Gate-to-Source Voltage,V 0 0.2 0.4 0.6 0.8 1
VSD(V)
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Figure 7 Gate-Charge Characteristics Figure 8 Capacitance Characteristics
10 | | 3000
Vps =50V
1, = 20A
. / 2500 |\
> \ C
g’ \ 1SS
8 // W 2000 ——
S6 o
S =
= s 1500
3 :
S 4 &
p / S 1000
] /
>'3 2 /I 500 COSS
CI’SS ‘ | | |
0 0
0O 10 20 30 40 50 60 70 80 0 5 10 15 20 25 30
Qg,Total Gate Charge,nC Vps,Drain-to-Source Voltage,V
Figure 9 Maximum Forward Biased Safe Figure 10 Single Pulse Power Rating
Operation Area Junction-to-Ambient
500
100 11| ous \ T T T
= ~~ T,=25°C
] Y \._‘
— sS4 N~ - . 400 T =1750C
10 17\ NRN L S Single Pulse
< — == \
f'. \\ {‘Q" i} =300
P
§ _ AY '\{‘.‘ 1ms ; \
s Operation in This Area N L | =
O 1 =is Limited by Ros(on) SNy 10ms s \
E DC = O >00
2 = \
=
0.1
= 100
— SINGLE PULSE
- T.=25C
~T,=175C
0.01 0
1 10 100 0.001 0.01 0__1 1 10
Vps,Drain-to-Source Voltage,V Pluse Width (S)
Figure 11  Normalized Maximum Transient Thermal Impedance
10
In descending order
D=0.5,0.2,0.1,0.05,0.02,0.01, Sing Pulse
- 1
c
2
wv
c
c3
- £
- E 0.1
Q.0 l
=
m
g X Fo
° E 0.01 - 7
Z — Ton —
> @ T
3 £ - .
N -
0.001 - D=T,,/T
Typk=Tc+Ppm-Losc-Rac
Re,c=2°C/W
0.0001 - . e bbbl
0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10

T, Rectangular Pulse Duration [sec]
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Test Circuit and Waveform

Gate Charge Test Circuit Gate Charge Test Waveform
Vs
I—-} 10v)
.
| +
s Vds
T )
. DT =
o
I _I‘I: -—
Charge
Resistive Switching Test Circuit Resistive Switching Test Waveforms
HL
Vds T WA—— vads
+
Vigs puT G Vidd
Il = S G .
AP —
vas [ ves

Unclamped Inductive Switching (UIS) Test Circuit | Unclamped Inductive Switching (UIS) Test Waveforms

L > .
Vds > [J.I J'_l Epo= 12y —F -—--- - BVypes

s [ 1 | aln WVds
=
Vgs . I (o) Vd : : : 4
s, Y it TN
APy [ I
ouT
Vas [ Vgs
Diode Recovery Test Circuit Diode Recovery Test Waveforms
Vs £ Q, = '|:' it

t

DT
.
Vdﬁ}r’ L - T
— Isd | -
e, | T e\,
(-
W/ — ooy Vdo | pa
o |l 1 & +
T vas O\
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EPi@ Marking:

KETLOGO

FEIHONG LOGO \

5

:'/---_
N

N\

&i XXXKX

RIS
ASSEMMBLY

{>D (O N4
eagm  — |
KETLOGO _ _
FEIHONG LOGO \ ( '“\I
<) O
S F
OOXK |
e > D N4
Fmin —
PRODUCT CODE

FHD540 <—

i \
{
b __.z"'

|

LOT CODE

Ly
PART.NO

AR
ASSEMMBLY
LOT CODE
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Package Dimension:

T0O-220
f:. .-"-E _F ==[:== ;]. 7 ri]_ o
' ""_'_"'f , —I-I—-Il—
1 _ [ |
_ e
= el [ O
j; . L |
o
DIA - o I "
| | S
= E
fe ||
]: i i ——|
U W L L) H L u U

DIM MILLIMETERS
A 10. 00+ 0. 30
Al 8.00+0. 30
A2 5.00+0. 30
B 13.204+0. 40
C 4.50+0. 20
C1 1.30+0. 20
D 0.80+0. 20
E 3.60+0. 20
F 3.00+0. 30
G 6. 60+0. 40
H 0.50+0. 20
J 28. 88 +0. 50
K 3.00+0. 30
M 1.30+0. 30
N Typical 2.54
F 2.40+0. 40
q 9.20+0. 40
S 0.25+0. 15
T 0.25+0. 15
U 2.80+0. 30
DIA T 1.50+0. 10

i 0.50 MAX

(Unit: mm)

Ver-1.1



SR

Package Dimension:

TO-252

,[

=

N

[ _

DIM

MILLIMETERS

=

. 3440. 30

. 004+0. 30

.054+0. 30

.9540. 30

.7640.15

.2840.15

.3040. 30

il 0 T e Y e T i O il s s

06£0. 30

(4-10) °

0.5140.15

0.5240.15

i = e B L B =0 N b L L= [ | ==

0.8040. 30

;
=

60°

(0-10) °

0.0540.05

6.60+0. 30

nCo
S

(4-8.5)°

RO. 40

RO. 40

.05+0.05

.05+0.05

= = | | |La = e e

.90+0. 30

0

.80+0. 30

. 75+0. 30

.8540. 30

.304+0. 30

L (O = PO [ T [y

s T b R L o i [ e i [ i [

.90+0. 30

(Units:

mm )
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