International

TSR Rectifier

Applications

SMPS MOSFET

PD-91886C

IRFBA22N50A

HEXFET® Power MOSFET

e Switch Mode Power Supply ( SMPS ) Vbss Rps(on) max b
e Uninterruptible Power Supply 500V 0.23Q 24A
e High Speed Power Switching
Benefits
e Low Gate Charge Qg results in Simple
Drive Requirement S
e Improved Gate, Avalanche and Dynamic .
dv/dt Ruggedness .
e Fully Characterized Capacitance and
Avalar_xche Voltage a_n_d Current Super-220™
e Effective Coss Specified (See AN1001)
(TO-273AA)
Absolute Maximum Ratings
Parameter Max. Units
Ip@ Tc=25°C Continuous Drain Current, Vgs @ 10V 24
Ip @ Tc =100°C Continuous Drain Current, Vgs @ 10V 15 A
Iom Pulsed Drain Current ® 96
Pp @Tc =25°C Power Dissipation 340 W
Linear Derating Factor 2.7 W/°C
Vgs Gate-to-Source Voltage +30 \%
dv/dt Peak Diode Recovery dv/dt ® 34 V/ns
T, Operating Junction and -55 to + 150
Tste Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Recommended clip force 20 N
Applicable Off Line SMPS Topologies:
e Full Bridge Converters
e Power Factor Correction Boost
Notes ® through ® are on page 8
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Static @ T; = 25°C (unless otherwise specified) ToR Rectifier
Parameter Min. | Typ. | Max. | Units Conditions
V(@BR)DSS Drain-to-Source Breakdown Voltage 500 | — | — \Y Vgs = 0V, Ip = 250pA
Rps(on) Static Drain-to-Source On-Resistance — | — | 0.23 Q Ves =10V, Ip =13.8A ®
VaGs(th) Gate Threshold Voltage 20 | — | 4.0 \Y Vps = Vgs, Ip = 250pA
Ibss Drain-to-Source Leakage Current — |2 A Vbs = 500V, Vs = OV
— | — | 250 Vps =400V, Vgs =0V, T; = 125°C
Gate-to-Source Forward Leakage — | — | 100 Vgs = 30V
less Gate-to-Source Reverse Leakage —— (40| ™ Vgs = -30V
Dynamic @ T; = 25°C (unless otherwise specified)
Parameter Min.| Typ. | Max. | Units Conditions
Ofs Forward Transconductance 12 | — S Vps =50V, Ip = 13.8A
Qg Total Gate Charge — | — | 115 Ip = 23A
Qgs Gate-to-Source Charge — | — | 30 nC | Vps =400V
Qgd Gate-to-Drain ("Miller") Charge — | — | 50 Vgs = 10V, See Fig. 6 and 13 @
td(on) Turn-On Delay Time e 20 | — Vpp = 250V
tr Rise Time e 66 | — ns Ip=23A
ta(offy Turn-Off Delay Time e 46 | — R =4.3Q
tf Fall Time e 44 | — Rp =10.6Q,See Fig. 10 ®
Ciss Input Capacitance — | 3400 — Vgs = 0V
Coss Output Capacitance — | 500 | — Vps = 25V
Crss Reverse Transfer Capacitance — | 17 | — | pF | f=1.0MHz, See Fig.5
Coss Output Capacitance —— [ 4900 — Vgs =0V, Vps=1.0V, f=10MHz
Coss Output Capacitance — | 130 | — Vgs =0V, Vps =400V, f=1.0MHz
Coss eff. Effective Output Capacitance — | 150 | — Vs = 0V, Vps = 0V to 400V ©
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy® —_— 1200 mJ
Iar Avalanche Current® _— 24 A
Ear Repetitive Avalanche Energy® —_— 34 mJ
Thermal Resistance
Parameter Typ. Max. Units
Reic Junction-to-Case e 0.37
Recs Case-to-Sink, Flat, Greased Surface 0.50 e °C/IW
Regia Junction-to-Ambient e 58
Diode Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
Is Continuous Source Current ] 23 MOSFET symbol °
(Body Diode) A showing the
Ism Pulsed Source Current integral reverse e
(Body Diode) ® — || % p-n junction diode. s
Vsp Diode Forward Voltage —| —| 15 \Y T3=25°C,ls=23A,Vgs=0V ®
trr Reverse Recovery Time —— | 500 | 750 ns | T;=25°C, Ig=23A
Qn Reverse RecoveryCharge — | 6.4 | 9.6 uC | di/dt=100A/uys @
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by Ls+Lp)
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ISR Rectifier
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Fig 1. Typical Output Characteristics
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Fig 2. Typical Output Characteristics
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IR Rectilier
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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IRFBA22N50A International

IR Rectilier
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Fig 12b. |Unclamped Inductive Waveforms Vs. Drain Current
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IRFBA22NS50A

IR Rectifier
Peak Diode Recovery dv/dt Test Circuit
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* Vg = 5V for Logic Level Devices

Fig 14. For N-Channel HEXFET® Power MOSFET
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IRFBA22N50A Infernational
ISR Rectifier
Super-220™ ( TO-273AA ) Package Outline
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NOTES: LEAD ASSIGNMENTS
1. DIMENSIONING & TOLERANCING PER ASME Y14.5M—1994. MOSFET IGBT
2. CONTROLLING DIMENSION: MILLIMETER. - I
3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES]. 1 _ GATE 1— GATE
4. QUTLINE CONFORMS TO JEDEC OUTLINE TO-273AA. 2 _ DRAIN 5 _ COLLECTOR
3 — SOURCE 3 — EMITTER
4 — DRAIN 4 — COLLECTOR
Notes:
@ Repetitive rating; pulse width limited by @ Pulse width < 300yus; duty cycle < 2%.

max. junction temperature. ( See fig. 11)

@ Starting T;=25°C, L =3.4mH ) e
Rg = 25Q, |4s = 24A. (See Figure 12) as Coyss While Vpsiis rising from 0 to 80% Vpss

® Coss eff. is a fixed capacitance that gives the same charging time

® ISD < 23A, di/dt< 123A/US, VDD < V(BR)DSS!
T,< 150°C

Super-220™ not recommended for surface mount application

Data and specifications subject to change without notice.
This product has been designed and qualified for the industrial market.
Qualification Standards can be found on IR’s Web site.

International
IR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105

TAC Fax: (310) 252-7903
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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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