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HEXFET® Power MOSFET

Surface Mount

Available in Tape & Reel
Dynamic dv/dt Rating
Repetitive Avalanche Rated

175°C Operating Temperature
Fast Switching
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Description

Third Generation HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low

on-resistance and cost-effectiveness.

The SMD-220 is a surface mount power package capable of accommodating die
sizes up to HEX-4. It provides the highest power capability and the lowest
possible on-resistance in any existing surface mount package. The SMD-220 is
suitable for high current applications because of its low internal connection
resistance and can dissipate up to 2.0W in a typical surface mount application.

Absolute Maximum Ratings

SMD-220

Parameter Max. Units|
Ip@ Tc=25°C Continuous Drain Current, Vgs @ -10V -19
Ib@ Tc=100°C Continuous Drain Current, Vgs @ -10V -13 A
Ipm Pulsed Drain Current ® -72
Pop@Tc =25°C Power Dissipation 150
Pop@Tc =25°C Power Dissipation (PCB Mount)** 3.7 w
Linear Derating Factor 1.0 .
Linear Derating Factor (PCB Mount)** 0.025 Wre
Ves Gate-to-Source Voltage +20 \Y
Eas Single Pulse Avalanche Energy @ 640 mJ
IaAR Avalanche Current ® -19 A
Ear Repetitive Avalanche Energy ©® 15 mJ
dv/dt Peak Diode Recovery dv/dt ® -5.5 Vins
Ty Tste Junction and Storage Temperature Range -55 to+ 175 .
Soldering Temperature, for 10 seconds 300 (1.6mm from case) c
Thermal Resistance
Parameter Min. Typ. Max. Units
ReJc Junction-to-Case _ _ 1.0
Roua Junction-to-Ambient (PCB Mount)** —_ —_ 40 °C/W
** When mounted on 1" square PCB (FR-4 or G-10 Material).
For recommended footprint and soldering techniques refer to application note #AN-994. 3/21/03
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IRF9540S

Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
VigrjDss Drain-to-Source Breakdown Voltage -100 | — — V| Vag=0V, lp=-250uA
AYeRypasAT.| Breakdown Voltage Temp. Cosflicient — |[-0.087| — | V/°C | Referance to 25°C, lp=-1mA
Ropsjon) Static Drain-ic-Source On-Resistance — — | 0.20 2| Vas=10V, Ip=114A @
Vasan) Gate Threshaold Voltage 20| — ! 40 V| Vos=Vas, Ip=-2500A
dis Forward Transconductance 6.2 — — 5 | Vpg=-50V, lo=-11A &
Inss Drain-to-Source Leakage Current — - % A Vos=100V. Vaz=OV
— — -500 Vps=-80V, Vas=0V, Ty=150°C
lass Giate-t0-Source Forward Leakage — — | -100 A Vig=-20V
Gate-to-Source Reverse Leakage — — 100 Vas=20V
Qg Taotal Gate Charge — — 61 Ip=-194
Qgs Gate-to-Source Charge — | — I 14 | nC |Vpe=-80V
Qad Gate-to-Drain ("Miller”} Charge — — 29 Vis=-10V See Fig. 6 and 153 &
tajom Turn-On Defay Time — 16 — Vpp=-50Y
X Rise Tirme = |7 =] . |b=19a
Ldtor Turn-Off Delay Time - 34 — Re=9.102
t Fall Time — 57 — Hp=2.4<) See Figure 10 &
Lo Internal Drain Inductance — 4.5 —_ giﬁ%eﬁglég?ﬁ’) i P‘
nH - | from package “J( )
Ls Internal Source Inductance — . 75| — and center of &
die contact ]
Ciss Input Capacitance — [ 1400 | — Vag=0V
Coss Qutput Capacitance — | 890 | — pF |vope=-osvy
Crss Reverse Transfer Capacitance — 140 — i F=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
\ Parameter Min. | Typ. | Max. | Units Test Conditions
g Continuous Source Current _ _ 19 MOSFET symbol o
{Body Diode} A showing the AT i
lsna Pulsed $0urce Current _ _ 72 integral reverse "ik /
{Body Dioda) @ p-n junction diode. 5
Vso Diade Forward Voltage — — | 50 V| Ty=25°C, Is=-19A, Vgs=0V &
t Reverse Recavery Time — | 130 | 260 | ns |Ty=25°C, lp=-18A
Qo Reverse Recovery Charge — | 0.35 | 0.70 | uC |di/di=100AMus @
lon Farward Tum-On Time Intrinsie tum-on time is neglegible (turn-on is dominaled by Ls+Lo)
Notes:
d& Repetitive rating; pulse width limited by @ lgp=-19A4, difdt€200A/Ms, Vop<V(BRIDSS,
may, junction temperature {See Figure 11) Tuzt75°C
@ Vpp=-25V, starting Ty=25C, L=2.7mH @ Pulse width = 300 ps; duty cycle =2%.
Rg=254, las=-19A (See Figure 12)
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Fig 10b. Switching Time Waveforms

10 T T ez
t ; il B
- i
Sy s .
> 1 et ==
a o
S howa i T
?.3' i = !
T o mal '
‘a3 g |
g L Lt L
0 . 1 lU.i - o
3 N [
g o o FoN
s '
5 -+ [
0.02 it sINGLE PULSE T sotes: e
.01l irrEpmaL RESPORSE) LU, ™ vy FacTon, peri/ce
1 ] 1 ‘ 3
SRR A R
1078 107! 1072 1072 ¢.1 1 10

14, Rectanguiar Pulse Duration (seconds)

Fig11. Maximum Effective Transiant Thermal Impedance, Junction-to-Case

Document Number: 90109

www.vishay.com
345




IRF9540S

L
Vary tp to oblain Vog 0
requirad lag
DT 2000 .
In
4 B TP -7.8A
v, ~13A
T oo = BOTTOM -19A
1500
=
I
AS & h,
]
o0in
o 0
| 5 e
. . . 3 N
Fig 12a. Unclamped inductive Test Circuit Z
T oo AN
! 45 h N
e £ "\\\ \N
n
& 400 I
<< TR
Vpg w [~ M
=
Lo = -26Y ] b
a9 .
23 =1 Fi) 100 125 150 175
Starting T,, Junction Temperaiurs(°C)

Fig 12c. Maximum Avalanche Energy

Fig 12b. Unclamped Inductive Waveforms Vs. Drain Current
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Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1506
Appendix B: Package Outline Mechanical Drawing — See page 1507

Appendix C: Part Marking Information — See page 1515 International
Appendlx D: Tape & Reel Information — See page 1519 Rectifier
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Legal Disclaimer Notice
Vishay

Notice

The products described herein were acquired by Vishay Intertechnology, Inc., as part of its acquisition of
International Rectifier's Power Control Systems (PCS) business, which closed in April 2007. Specifications of the
products displayed herein are pending review by Vishay and are subject to the terms and conditions shown below.

Specifications of the products displayed herein are subject to change without notice. Vishay Intertechnology, Inc., or
anyone on its behalf, assumes no responsibility or liability for any errors or inaccuracies.

Information contained herein is intended to provide a product description only. No license, express or implied, by
estoppel or otherwise, to any intellectual property rights is granted by this document. Except as provided in Vishay's
terms and conditions of sale for such products, Vishay assumes no liability whatsoever, and disclaims any express
or implied warranty, relating to sale and/or use of Vishay products including liability or warranties relating to fitness
for a particular purpose, merchantability, or infringement of any patent, copyright, or other intellectual property right.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications.
Customers using or selling these products for use in such applications do so at their own risk and agree to fully
indemnify Vishay for any damages resulting from such improper use or sale.

International Rectifier®, IR®, the IR logo, HEXFET®, HEXSense®, HEXDIP®, DOL®, INTERO®, and POWIRTRAIN®
are registered trademarks of International Rectifier Corporation in the U.S. and other countries. All other product
names noted herein may be trademarks of their respective owners.
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