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N VAT 3 55 B 57 N dR A
N-CHANNEL MOSFET
FHUS540A/FHD540A

FE L MAIN CHARACTERISTICS

ID 30A
VDSS 100V
Rdson-typ ( @Vgs=10V) 30mQ
Qg-typ 53nC

FHi& APPLICATIONS

DC-DC converter and switch
mode power supplies

DC-DCH s AL HTT 5K

&M Package

PRt FEATURES

AR e Low gate charge
& Crss (#L211F 100pF) Low Crss (typical 100pF )
FFORHUEE PR Fast switching

100%Z 325 ji A 100% avalanche tested

Pt dv/dt fig s Improved dv/dt capability

RoHS 7= i, RoHS product

XM B Equivalent Circuit
D

D
D ’S
.~ S ’ G
G D TO-251 TO-252
FHU series FHD series
S
“ 3B AEAE{E ABSOLUTE RATINGS (Tc=25°C)
Bl
T H 5 Value R
Parameter Symbol Unit
FHU540A FHD540A

S R — VR ELUR TR Vos 100 v
Drain-Source Voltage
TSR AR HL U Ip (Tc=25C) 30 A
Drain Current -continuous * Ip (Tc=100°C) 20.5 A
BNkl R G 1)
Drain Current — pulse (note 1) Iom 100 A
g R
Gate-Source Voltage Ves 25 v
Hlkeh S e (4 2)
Single Pulsed Avalanche Energy (note 2) EAS 242 mJ
T Gk 1D AR 11 A
Avalanche Current (note 1)
HEEHBRE D EAR 16 m
Repetitive Avalanche Current (note 1)
TR R R e KR AR R (V3D

Peak Diode Recovery dv/dt (note 3) dv/dt 5.0 Vins
FE M= (TC=25C) 48 w
Power Dissipation -Derate above 25C 0.32 WiI'C
ot e G B AL —~ 5
Operating and Storage Temperature Range Ty, Tste -55~+150 c
5| Ll e n 300 o
Maximum Lead Temperature for Soldering Purposes

* I A LA P v 5 B A

*Drain current limited by maximum junction temperature
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E 4% ELECTRICAL CHARACTERISTICS

T H
Parameter

=N

(NS
Symbol

ALK&

Tests conditions

SN
Min

S FN

Max

L
Units

XS4 Off —Characteristics

o — i 5 s
Drain-Source Voltage

BVDss

ID=250pA, VGs=0V

100

2 B R B R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25°C

0.1

Vi

LT IR FRR
Zero Gate Voltage Drain
Current

Ibss

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

A

Vbs=80V, Tc=125C

10

uA

HIFAI A EE A

Gate-body leakage current

Igss (FIR)

Vbs=0V, VGs =+20V

+100

nA

WAYEME On-Characteristics

NS
Gate Threshold Voltage

VGs(th)

Vbs = VGS , ID=250uA

1.0

1.6

3.0

L= S EN )
Static Drain-Source
On-Resistance

RDs(oN)

Ves =10V, Ib=12A

30

37

mQ

TF T 5 2

Forward Transconductance

ofs

Vbps =5V, Ip=12A (note 4)

21

#4551t Dynamic Characteristics

I e FEL

Gate Resistance

Rg

f=1.0MHz,
Vbs OPEN

1.7

LIPS
Input capacitance

Ciss

iy

Output capacitance

Coss

B I AR L

Reverse transfer capacitance

Crss

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

2500

140

pF

100

JT>451E Switching Characteristics

FEFR B[]
Turn-On delay time

td(on)

ETV i 1]

Turn-On rise time

tr

FEFR A (]
Turn-Off delay time

td(off)

I B i
Turn-Off Fall time

tf

Vbs=50V,
ID=12A,
Re=6Q

Ves =10V

(note 4, 5>

24

ns

20

ns

135

ns

25

ns

AR H A A
Total Gate Charge

Qg

Al — st e A

Gate-Source charge

Qgs

Al — i FEL Ao

Gate-Drain charge

Qgd

Vbps =80V ,
ID=12A,

Ves =10V

(note 4, 5)

53

nC

nC

13

nC

T — IR M S s K2 1 Drain-Source Diode Characteristics and Maxim

um Rating

1E ) K& S
Maximum Continuous Drain
-Source Diode Forward
Current

Is

25

1 1) e Rk L 3L

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

100

E KB
Drain-Source Diode Forward
Voltage

VsD

Ves=0V, Is=12A

0.82

1.3

S I ARSI T8

Reverse recovery time

trr

B I S AT

Reverse recovery charge

Vaes=0V, Is=12A ,dIF/dt=100A/us

(note 4)

50

ns

70

nC
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#4354 THERMAL CHARACTERISTIC

E e
Parameter Symbol

IEPN:E
Max

£
Unit

45 28 eI HAH
Thermal Resistance, Junction to Case

Rth(j-c)

3.1

TIW

45 B PR IR ARBH
Thermal Resistance, Junction to Ambient

Rth(-A)

110

TIW

ikt s P85 £ e v 0 PR A

L=1mH, Ias=11A, Vbp=50V, Rc=25 Qi 450k Ti=25°C
Isb <25A,di/dt <300A/us,VDD<BvDsSs it i 451 Ty=25°C
Jikcrat: BkoRsEE <300ps, 4% <2 %

SR TAERETER

Notes:

Pulse width limited by maximum junction temperature
L=1mH, Ias=11A, Vbb=50V, Rc=25 Q,Starting Ty=25C
Isb <25A,di/dt <300A/ps,Vbp<BVDss, Starting Ty=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperatur
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Typical Characteristics

BB 2k

Rosion [MKY,
I, Drain Current [A]

Drain-Source On-Resistance

Capacitances [pF]

10°
. =
Top: 15V =
10V
8V P~
v
6V //
5V [
4V L
35V —
Bottom: 3V / p
g
10'
/ *Notes : -
1. 300us Pulse Test -|
/ 2.T,=25C -
N ————
/] _—
10° 10'
Ve Drain-Source Voltage [V]
Figure 1. On Region Characteristics
200
160
120
80
/< Vg =10V
4 |
‘*Note:TfZS’C
0 i
0 20 40 60 80 100
I» Drain Current [A]
Figure 3. On Resistance Variation vs
Drain Current and Gate Voltage
3500
— C,=C,+C,,(C, =shorted)
\\\ CN:C“*C@
3000 \\C‘w C.=C,
2500 T
2000
1500
Sy *Note ;
1000 1.V =0V
] ~d 2= 1M
50 N ~C
\Cm\\\\\
————————

10°

10'

Vs Drain-Source Voltage [V]

Figure 5. Capacitance Characteristics

< /
€ 10 /
5] 7
= f
5 1]
o G [
pt SN
& | [~
- (- =

[

1271

[.] *Notes :

[ 1. Vo= 15V

/ 2. 300us Pulse Test
0.1 | i
0 2 10

4 6 8
Ve Gate-Source Voltage [V]

Figure 2. Transfer Characteristics

™~
N~

B~
ﬁ\

I Reverse Drain Current [A]

1 175€C 2

[
1 |
/ )

/ | *Notes :

/ | 1.V =0V

/ 2. 300us Pulse Test
0.1 | ;
0.0 04 0.8 12 16 20

Vg Source-Drain Voltage [V]

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

Vs Gate-Source Voltage [V]
o

0 10 20 30 40 50 60
Q,, Total Gate Charge [nC]

Figure 6. Gate Charge Characteristics
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Typical Characteristics (continued)

MBI (8D

BV, s, (Normalized)
Drain-Source Breakdown Voltage

I, Drain Current [A]

N

o

o
©

o
1, o

el

* Note :
1.V =0V
2.1,=2500A
N Il N
100 -50 0 50 100 150 200
T,, Junction Temperature [*C]
Figure 7. Breakdown Voltage Variation
vs Temperature
Operation in This Area
is Limited bwaw
== e
z N
e
z > N ~ ~
Fd N ~ N, r ~
L7 N 1\;1'5 EN
10' = 10gs <
B £5 <
~ - 7 DC N I~ BN
> N~
™ ~
10°
*Notes :
1.T,=25°C
2.T,=175°C
3. Single Pulse
10"
10" 10° 10’ 10°

Ve Drain-Source Voltage [V]

30
25
8
5o
g -% 20
B
§6 15
Z
=8
% ’/ * Note:
Q o5 1V =10V
2.1,=12A
00 i
-100 50 0 50 100 150 200
T, Junction Temperature [C]
Figure 8. On-Resistance Variation
vs Temperature
30
24 \
<
‘g 18
5
¢}
§ 2
[a]
b
6
0
% 50 75 100 125 150 175

T, Case Temperature [*C]

vs Case Temperature

Figure 9. Maximum Safe Operating Area Figure 10. Maximum Drain Current
g oL T ::__ | — ‘ i
§_ 10° — /: Notes :
3 T 1. Z,,o(t) = 3.1 °C/W Max.
& i £ 2. Duty Factor, D=t,/t,
= e 3. T- To = Poy ™ Zyel®)
g —& — A il
§ ﬁ‘”’——- o - —
— s Fom i
t% 10" O el / — - I _
N 1 it
single pils '
‘ -
10° 10* 10° 102 10" 10°

Figure 11. Transient Thermal Response Curve

t,, Square Wave Pulse Duration [sec]

10
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12v = 200nF; 1
LT 7T oo
- ——

F—1\ Same Type
S0KQ |"—-|—K> as DUT - Q —

[

gs

=
m_ DUT

Charge

Fig 12. Gate Charge Test Circuit & Waveform

& Vos ™ oo -
Vps © M o} J

VDD

R (0.5 rated Vpg)

[o
A 10%
1OVJ_|_ DUT
(o ¢] ton Mt ™
Fig 13. Resistive Switching Test Circuit & Waveforms
L E L1 PVoss
e r—o T2 TR BV Vi
| 0’23 Voo BVbss
D o las
Re
l_
o AN t_:a Ip (t)
1OVJ_|_ DUT Vop — — Vs (t)
o 0 f—— t, ——] Time

Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms
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DUT

O —
ls o
S o
L
41
Driver
R |
- & | Same Type A1
|"_'|_ as DUT = Vo
J—I.ﬂ. Vs « dv/dt controlled by Rg
* |5 controlled by pulse period
o
v _ Gate Pulse Width t
GS - T T e AT
Gate Pulse Period
( Driver) 13\/
lem » Body Diode Forward Current
I's
(DUT) di/dt
w] X
RM
Body Diode Reverse Current
Vbs
(DUT) Body Diode Recovery dv/dt
J T
Body Diode

Forward Voltage Drop

Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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ENi2 Marking:

& LOGO
FEIHONG LOGO r-’ ™
a4 - e PR AR
77 AR ~F NKKKK < ASSEMMBLY
PRODUCT CODE > A LOT CODE
—~>FHU540
/ (-_.\I
fﬂﬂﬂﬂ% \.___.-’
PART.NO ‘ 1 (
P I | [
{ |/ I | 1 |
AT LOGO
FEIHONG LOGO \ r./ \I]
Py \_
T~ AR AR D
7 AR f KOO0 <= ASSEMMBLY
PRODUCT CODE ~—  ——————H— 4 LOT CODE
| ,FHD540
e A
PART.NO % U E}
8 Ver-1.0



2SI TNEE

Package Dimension:

| A
K /:k \/ QV
)
.~
— !
o T+
I
R = R
/ 1 1 M\

DIM

MILLIMETERS

5.34%0. 30

6.00+0. 30

1.05%0. 30

11.3140. 30

0.76+0. 15

2.28%0.15

2.30+0. 30

1. 06£0. 30

(4-10) °

0.51%0. 15

0.52%0. 15

0.80=+0. 30

60°

0.75%0. 30

1.80%0. 30

6.60+0. 30

4.85+0. 30

(4-8.5)°

5.30%0. 30

6.90+0. 30

0.05%0. 05

0.05=%0. 05

1.1540. 25

= RN IR R RN = -k Bav i el B - D onll B=SN ISR Lol Jusil Hep il Besll Reoll Rl Nl fosi Be—g

0.85+0. 25

(Unit: mm)
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MBI

Package Dimension:

‘ A ‘
R i
m
- W m
[ |
FF ]
f/'7#«\F3 %Q/,ﬁm—\
g8
|
P
E 5
C ]
- a
O
. c ]
W u E)

TO-252

DIM

MILLIMETERS

.34+0. 30

.00+0. 30

.05+0.30

.95+0. 30

.76+0.15

.28+0.15

.30£0. 30

— DN (DN |O (O | Oy |O1

.06+0. 30

(4-10) °

0.51+0.15

0.52+0. 15

0.80+0.30

60°

(0-10) °

0.05+0.05

6.60+0. 30

25°

(4-8.5) °

RO. 40

RO. 40

.05+0.05

.05+0.05

.90+0. 30

.80£0. 30

7540. 30

.85+0.30

.3040. 30

o |0 T IS cHwn=mOo|ToIZIEICOIRHHT@T™Em|Io0|WE =

.90+0. 30

(Units: mm)

10
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