) B
My

¥

P B B G BN A
P-CHANNEL MOSFET
FHU9540B/FHD9540B

FES ¥ MAIN CHARACTERISTICS

ID -35A
VDSS -100 V
Rdson-typ ( @Vgs=-10V) 32mQ
Rdson-typ ( @Vgs=-4.5V) 36mQ
Qg-typ 66nC

FAi& APPLICATIONS
TETIT R Load switch
A B A H | Portable equipment power
Wt & 5¢ management and battery

power supply system

FEMI Package

4 FEATURES

I FL AT Low gate charge
fik Crss (Ji1{f 190pF) | Low Crss (typical 190pF )
TF ORI R Fast switching

100%%: i 55 A I3k 100% avalanche tested

L dv/dt B8 Improved dv/dt capability

ROHS 7~ i ROHS product

SWAEE Equivalent Circuit
D

S G
v
TO-252 G TO-251 G
FHD series FHU series S
TR ARHE(E ABSOLUTE RATINGS (Tc=25°C)
e
HH e Value W f
Parameter Symbol Unit
FHU9540B FHD9540B

55 Bt — U L0 Vos 100 y
Drain-Source Voltage
BRI IR FLI Ip (Tc=25C) 35 A
Drain Current -continuous * Ip (Tc=1007C) -25 A
CPNTUREL GV QL)
Drain Current — pulse (note 1) il -140 A
B e MU FEL T .
Gate-Source Voltage ves +20 v
Bk S i aeE G 2)

. E 4
Single Pulsed Avalanche Energy (note 2) AS 80 mJ
== g yray Nai
EER GFE D
Avalanche Current (note 1) IAR 17 A
HETpE G D
Repetitive Avalanche Current (note 1) EAR 16 mJ
TR IR IR E I KRR AR (TE 3)

Peak Diode Recovery dv/dt (note 3) dv/dt 5.0 Vins
BT Po (TC=25C) 105 W
Power Dissipation -Derate above 25C 0.71 W/C
I 1o G il A i iR T °

’ -55~+
Operating and Storage Temperature Range T3, Tsto 55~+150 C
14 e R AR IR
Maximum Lead Temperature for Soldering TL 300 T
Purposes
e ¢ FEL AL e v 4 U R
*Drain current limited by maximum junction temperature
Q8 1 Ver-1.1L.C




4514 ELECTRICAL CHARACTERISTICS

I H
Parameter

Vel

s
Symbol

TR Z A
Tests conditions

N
Min

1S ON

Max

FAAT
Units

FTAHE Off —=Characteristic

(7]

e — R LU

Drain-Source Voltage

BVpss

ID=-250pA, VGes=0V

-100

5 U T B
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=-250pA, referenced to 25C

VI'C

T T AR IR R
Zero Gate Voltage Drain
Current

IDSS

VDs=-100V,VGs=0V, Tc=25C

MA

VDs=-80V, Tc=125C

-10

MA

MR A< s LA

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =+20V

+100

nA

AR On-Characteristics

EYRIERENAN
Gate Threshold Voltage

VGS(th)

Vbs = VGS, Ip=-250pA

-1.3

-1.95

-2.5

Fr A SaE HRE
Static Drain-Source
On-Resistance

RDs(ON)

VGs =-10V, ID=-15A

32

38

VGs =-4.5V , ID=-10A

36

45

mQ

NGRS
Forward Transconductance

ofs

Vs = -5V, Ip=-12A (note 4)

28

A¥EE Dynamic Characteristics

Al HLFH

Gate Resistance

Rg

f=1.0MHz,
Vbs OPEN

1.5

LIPS
Input capacitance

Ciss

o L R AR

Output capacitance

Coss

S T A FL A

Reverse transfer capacitance

Crss

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

3100

360

190

pF

JFH5E Switching Characteristics

SEIR I [H]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR I [H]
Turn-Off delay time

td(off)

T F&Hs} [A)
Turn-Off Fall time

tf

VDs=-50V,
ID=-35A,
Rc=4.7Q

VGs =-10V

(note 4, 5)

15

ns

17

ns

31

ns

53

ns

LGRS
Total Gate Charge

Qg

A — L

Gate-Source charge

Qgs

A — e FEL AT

Gate-Drain charge

Qgd

Vbps =-580V ,
ID=-35A,
VGs =-10V
(note 4, 5)

66

nC

17

nC

23

nC

R — U5 A N B KA sE(E Drain-Source Diode Characteristics and Maxim

um Ratings

1F W) e R 8 HL I
Maximum Continuous Drain
-Source Diode Forward
Current

Is

1E 7] e KBk HL IR

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

-140

NP EN S
Drain-Source Diode Forward
\oltage

VsD

VGes=0V, Is=-35A

-0.82

-1.3

ARSI T

Reverse recovery time

trr

S AR FL e

Reverse recovery charge

Qrr

VGs=0V, Is=-35A ,dIF/dt=-500A/us

(note 4)

52

ns

96

nC

Q8

Ver-1.1LC




4L THERMAL CHARACTERISTIC

S g ICON] LX)
Parameter Symbol Max Unit
45 P8 FEIFATH , .
Thermal Resistance, Junction to Case Rth(-c) 1.45 Cw
&5 B PR 5 ) F : .
Thermal Resistance, Junction to Ambient Rth(-A) 110 Cw
TERE:

1 ke oe P B et ey 22 i PR A

2: L=1mH, las=-17A,VbD=-48V, Rc=25 Q,itifiZ5ii Ti=25C

3: Isp £-35A,di/dt <300A/us,Vop<BvDsSs, LA 4E IR Ta=25C

A: k. BkebsEE <300ps, 5 A H<2 %

5: HAETARRETLX

Notes:

1: Pulse width limited by maximum junction temperature

2: L=1mH, Ias=-17A,VbD=-48V, RG=25 Q,Starting Ti=257C

3: Isp =-35A,di/dt <300A/us,Vbp<BVbDss, Starting Ti=25C

4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperatur

Q8 3 Ver-1.1LC



Typical Characteristics

Output Characteristics

Drain-Source On Resistance

100 / // | 100
—_ -10, 8V, 7V c
< 80 / £ 80
s |/ :
£ 60 S 60
O _ »
‘® 40 — ¢ 40
a c
-3V
' o
2 20 v 20
z
Q
a
0 e O
0 1 2 3 4 5 0 20 40 60 80 100
-V - Drain-Source Voltage (V) -l - Drain Current (A)
e Drain-Source On Resistance Source-Drain Diode Forward
: 100
Vge=-10V
© Ips=-35A =
Q 20 < P~
% / E , .-' /.-' Pa
- w ¥ 4 ¥ 4
@ 15 o lf ,:’
- — 3 T,=175°C 0
O 1.0 // [4}) 1 .TJ=25 C
B _—— = —
- o /
® 05 w
£ T,=25°C :
5 Rds(on)=30mQ - 0.1
Z 0.0 : : : 02 04 06 08 1 12 14
50 25 0 25 50 75 100 125 150 )
] -Vgp - Source-Drain Voltage (V)
T, - Junction Temperature (° C)
Capacitance Gate Charge
6000 —
11 N < 10 T /
™ Frequency=1.0MHz o 9 |VDS=-80V /
g 5000 g , |DS=35A /
) =
£ 4000 ~ S /
= T~ Ciss @ /
® 3000 £ ° /
=
% o 5
O pD /
. 2000 o 4
&) \ S /
\ o
1000 —— Coss W 2 /
0 Crss = 1
1 10 100 0 /
) 0 20 40 60 80
-Vps - Drain-Source Voltage (V) Q.. Gate C nC)
c - Gate Charge (n
Q8 4 Ver-1.1LC



Typical Characteristics

Power Dissipation

Drain Current

120 35
100 \ 30
S &0 \\ <%
_ ==
o & 20
S 60 \ —
o S
o N 3
a 40 c
\ ]
o @ \
\ 5 10
20 .y 1 \
\ o5
0
0 25 50 75 100 125 150 175 0
25 50 75 100 125 150 175
T, - Junction Temperature (° C) T, - Junction Temperature (° C)
Drain Current
_ Drain Current
1000 Safe Operation Area g 1oo T
3 \ lds=-35A
v L © 80
< 1o 5 ™ c \
- € ©
B = !‘r'«: 10us E 60 \
o 10 S 100psy @ A\
S o I 1ms (1
(&) | DC 10ms ' 40
1 c
= o
© 1
L —
Q g4 3 20
a A 177}
- T.=25°C '
0.01 b——m 0
0.01 0.1 1 10 100 1000 O 1 2 3 4 5 6 7 8 9 10
-Vps - Drain-Source Voltage (V) -Vss - Gate-Source Voltage (V)
Thermal Transient Impedance
S 100 ======z: ==
a Duty=0.5, 0.2, 0.1, 0.05, 0.02, 0.01, Single Pulse
o]
@
b 10
c
(o)
o
@ . e e e e e — e I ! e  — . |
D 1 | !
m ] 1 11 —
© i
=
,6 0.1
-: - 1
= Single Pulse -+
g 5 Rg,c=1.45°C/WI]
2 0.01 L1l | Ll 111
ﬁ 1E-05 0.0001 0.001 0.01 0.1 1 10
Square Wave Pulse Duration (sec)
Q8 5 Ver-1.1LC



Vv
l_T Same Type ©s
J_ 50KQ . m_ as DUT «— Qg >
12V == 200nF,
— 10V
T TSOOnF
J ' ' W Vs
Vas = Q> Q —>
l_
)
DUT
O
Charge
Gate Charge Test Circuit & Waveform
R V _
Vps © AMA—0 S 90%7] "
VDD
. ’5& : |_I> (0.5 rated Vpg)
% V 10% 4
4-5VJ_|_ DUT in
td(ﬂnki tr _’tdfoff} J t{ ’
o O ton e
Resistive Switching Test Circuit & Waveforms
L E = 1 L 1.2 BVpss
Vps © —Y—0 T2 TP BVes - Vop
V
| ® BVoss
D I
AS
R
o— | o (1)
&
10V J_I_ DUT Voo Vbs (t)
o o |- t, = Time
Unclamped Inductive Switching Test Circuit & Waveforms
Q8 6 Ver-1.1LC




DUT
p—) +
i %
L VDS
—0 —
s o
L
T u u
Driver
Rg —
2% ) Same Type
ﬂ_ as DUT ¥ Voo
TUL Ves - dv/dt controlled by Ry
* |5 controlled by pulse period
o
v . Cate Pulse Width T
( Dri?rir) ~ Gate Pulse Period 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
V¢ Voo
! v
T
Body Diode

Forward Voltage Drop

Peak Diode Recovery dv/dt Test Circuit & Waveforms

Ver-1.1LC



S R

Package Dimension:

.
< NN
aa
™ .
. —
L
E
{| | | | |
L L L |
P F ]
R e e R
f 1
1 1 |]:|]',
| 1
. P _
I - .
R
) I |
|E| |—
-0
W s
ri i i i —5 W
| |
II_|I I| ! In_l

DIM

MILLIMETERS

=

5.34%0. 30

6. 00+0. 30

1.0520. 30

11.31%0. 30

.7610. 15

.2810. 15

.30x0. 30

[l S T (N e Y

.06x0. 30

(4-10) °

0.51+0.15

0.521%0. 15

(= L O = = e T e I e e B e Ol

.80%0. 30

=

=

60°

7510. 30

6010. 30

0.
1.80+0. 30
b.
4.

85+0.30

(4-8.5)°

.30x0. 30

.90x0. 30

.05+0.05

. 05%0.05

.15%0. 25

N = T = I T T = - T Ry v I s Y et

L I e e e o T |

.85%0. 25

{Unit: mm)

Q8
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S RST

Package Dimension:

=

en

AJ

il B B

|

j
L F]

j; FI—I

|
f
|
|

i

—IF

TO-252

A

DIM

==

MILLIMETERS
5.344+0.30

.00+0.30

.0540. 30

.95+0. 30

. 7640.15

.2840.15

. 30£0. 30

[l T | e T e T 1 Y S o T

.06+0. 30

(4-10) °

0.5140.15

0.5240.15

[l e B S e T e = i T e I e I e I g ) =

0.8040.30

;
=

60°

(0-10) °

0.0540.05

6.60+0.30

[s P
S

b e I Y Lo i

(4-8.5) °

RO. 40

RO. 40

.0540.

05

.0540.

05

= = = |

.9040.

30

£

.80£0.

30

.75240.

.8540.

=

. 3040.

[ O =P [ T [

o g L ) I PR o o e Y o R e

.9040.

[ I | o [ o
=

=

{Units:

mm

Q8
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