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REPETITIVE AVALANCHE AND: dv/dt RATED

HEXFET° TRANSISTORS

P-CHANNEL

IRFR9020
IRFRS022
IRFUSO20
L IRFUS022

-50 Volt, 0.20 Ohm HEXFET

The HEXFET® technalogy is the key to International Rectifler's
advanced line of power MOSFET transistars. The efficient
geometry and unique processing of this Jatast ""State of the Art"’
design achleves: very low on-state resistance combinad with high
transcanductance; superiof reverse energy and dioda recovery
dvfdt capability.

The HEXFET transistors also featura all of the well established
advantages of MOSFETs such as valtage control, very fast swit-
ching, ease of paralleling and temperature stabliity of the elsc-
trical parametars.

Surface mount packages enhance circuit parformance by reduc-
Ing stray inductances and capacitance. The D-Pak (TO-252AA)
surface maunt package brings the advantages of HEXFETs to
htgh volume applications where PC Board surface mounting is
desirable. The surface mount option IRFRE020 is provided on
16mm tape. The straight fead option IRFU2020 of the device
is called the 1-Pak (TO-251AA). i

They are well suited for applications where limited heat dissipa-
tion is required such as, computers and peripharals, telecom-
munications equipment, DC/DC converlers, and a wide range
of consumer products.
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Product Summary

Part Number | BYDSS | Rps(on) Ip
IRFRS020 -50V 0.28Q ~9.9A
IRFR9022 - 50V 0.330 -9.0A
IRFUS020 - 50V 0.2802 -9.9A
IRFU9Q22 - 50V 0.33Q2 -9.0A

FEATURES:

8 Surface Mountable (Order As IRFR9020)
M Stralght Lead Option (Order As IRFUS020)
B Repetitive Avalanche Ratings

M Dynamic dv/dt Rating

W Simple Drive Requirements

W Ease of Paralleling
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Parameater IAFR9020, iIRFUS020 IRFRS022, IRFUG022 Units
Ip @ Tg = 25°C Cantinuous Draln Cuerent -29 ~=9.0 A
Ip @ Tg = 100°C  Continuaus Brain Current . -83 . . -57 - A -
lom Pu'sad Craln Cumrant () -40 - =38 - A
Pp @ Tg = 25°C Mex. Power Dissipallon 42 w
Linaar Derating Factor 0.33 ) WiK @
Vas Gate-fo-Source Valtags +20 v
Exs Singla Pulze Avalanche Energy (2) a0 mJ
{Ses Fig. 14)
-1aR Avalanche Current ~9.9 A
{Repatitiva or Non-Rapetitive) (D . . (Saa Epp)
Ean Rapetiliva Avalanche Energy (1) 42 mJ
X {Seg Iag} .
dv/dt Peak Dicde racavery dv/dt (3) 5.8 Vfns
{See Fig. 17}
Ty Qperaling Junction —55 {o 160 Lo
Tata Storage Temperature Rangae
Lead Temparalure 300 (0.063 in. {1.Bmm) from case for 10s) v
Electrical Characteristics @ T, = 25°C {Unless Otherwise Specified) .-
Paramater Typa Min. Typ. | Max. | Units Test Canditions
BVpgg Draln-to-Source Breakdown Voltage All =50 VvV |Vag = OV.Ip = -260uA i
Apg(on) Slatic Oraln-lo-Seurce 1RFRS020 - 02 | 028
©n-State Resistance (@) IAFUR020
Q [vgg = 10V, Ip = 5.7A
[AFAB22 - 0.28 0.33 -
IRFUg022 - -
lgen)  On-State Drain Current (03] IAFA%020 | -89
IAFUS020 - - & |Y¥08> IDjan) * Rpsion) Max.
IRFRgc22 [ -9.0 Vag = -1V
IRFUgC22 ' N

VGS{u-l) Gale Threshold Voltage ALL -20 — -40 v Vps = Vas. In = ~250pA

s Fotward Transconductance (3) ALL 24 48 - Sth |vps = -5, Ipg = -57A

Ipgg  Zaro Gale Voltaga Drain Current - - 250 Vpg = Max. Raling, Vgg = OV

AL - - 1000 KA Vps = 04 x Max, Raling
Vgg = OV, T) = 126°C

lagg  Gale-lo-Source Leakage Ferward ALL - - -B [ mA [Vag = -20V

lass Gale-to-Source Leakage Reversa ALL -_ — 500 nA  lvgg = 20V

0 Tolal Gata Charge ALL - 9.4 14 nG |¥gg = -1V, Ip = -97A

0 @alato-Sourcs Chargs ALL 42 | a5 | no |VDS = 08 x Max Raing

s ki " - San Fig. 16

di Gale-lc-Draln {"Miller') Charge - 43 6.5 nGC | (Independens or operating lemperaiure)

dony  Twn-On Delay Time ALE — g2 12 ns  {¥pp = -28Y, Ip = -9.7A, Rg = 1802

N Risa Tima ALL — B7 83 ns  {Rp = 240

gty TumQHf Delay Tima ALL — 12 18 ne  |See Flg. 15

fr Fall TIma ALL — 25 38 ns | (ndependant of operaling temparature}

Lp Internal Oraln aduciance ALL - 45 - nH | Measured from the drain Modifed MOSFET symbol
laad, §mm (0.25 In.} trom showing tha Intemat
package ta ¢enter of die, induclances.

Lg Internal Scurge Inductance ALL - 75 - nH  |Measured from the source
tead, 5mm (0.25 Ia.) from 1 i
packsge to scurce
bonding pad.

Cies Input Capatitarce ALL - 480 et pF  |Vag = OV, Vpg = ~25¢¥

Coss Cutput Capacitance ALL — 320 —_ pF = 1.0MHz

Crss Raversa Tiansler Capacilance ALL — ki - pF | See Fig. 10 -

Document Number: 90350

www.vishay.com

C-66



LLE D l ya55452 000A31a8 )
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INTERNATIONAL RECTIFIER T-37-25
- -
Source-Drain Diode Ratings and Characteristics
Paramater Type Min. Typ- | Max. | Units Tast Canditions
Ig Conlinuous Source Gurrent ALL — —_ -39 A |Modified MOSFET symbal showing the integral
{Body Dicde) ) Revarse p-n Junction rectifier. .
[ Pulsed Saurce Current ALL - - -40 A . o - &
(Body Diode) (T) - s
Vgp  Diode Forward Voltage (& AL | - —~ | -8a | v |T;=25°C,ig = -9.98, Vgg = OV
br Ravarse Recovery Time AEL -] 10 280 ns |T) = 25°C, I = -9.7A, dUdt = 100 Alus
QR Asyerse Recovery Charge ALL 0.17 034 | 085 j1L]
tan Forward Turn-Cn Time ALL Iniringic turn-on tima s negligila. Turn-on speed {s substantially cantralled by Lg + Lp.
Thermal Resistance
Ringg  Junction-o-Casa ALL - — | ae |[kw®@ .
Rings Case-o-Sink . ALL - 17 | — | KW Typical soidar mount @&
AgnJa  Junction-to-Ambiant ALL - — | 110 | kw(®)| Typlcal secket mount
(1) Repelilive Biating; Pulsa width limted by~ (@) Igp = -9.9A, difdt < -120/s, ) Km = sCw
maximum Junclion temperalure {sea figura 5) Vpp = 40V, Ty = 180°C WK = Wi*C
(@ @ Vpp = -25V, Slaring Ty = 25°C, . Suggested Rg = 180 u ’
= - . sunting pad mual cover heatgink surfacd
lF-'aakslt :’i‘;‘gg 24, @ Putse width = 300 pis; Duty Cycte = 2% area. See case style drawing on [ront paga.

The information shown on the foliowing graphs applies also to the IRFU devices.
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Fig. 17 — Peak Diode Recovery dv/dt Test Circuit

ORDERING INFORMATION

IRFR Series — Tape and reel
when ordering, add TR after the part number
and the quantity
{order In multiples of 3,000 piacas).

Example: IRFR8020TR — 15,000 piaces.

PACKAGING
FEED DIREGTION -~
ls g0 . n HLOTGE
l_l woss) 3501631
0—0-0-0—-0-0-0—0
15210631
H:E H:E 354 8620

. 375 114 7501

!q—

13510511
125 104921 ¥

330 112936

4

ATL DIMENSIDNS N MILLIMETER [INCHES)

0 11 953) MIN.
ma,

Document Number: 90350

www.vishay.com

C-72



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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