International
TSR Rectifier

INSULATED GATE BIPOLAR TRANSISTOR WITH

ULTRAFAST SOFT RECOVERY DIODE

PD- 95233

IRG4A4PF50WDPbF

Features

« Optimized for use in Yelding and Switch-Mode
Power Supply applications

« Industry benchmark switching losses improve
efficiency of all power supply topologies a8

« 50% reduction of Eoff parameter

« Low IGBT conduction losses

+ Latest technology IGBT design offers tighter
parameter distribution coupled with

[
Vees = 900V
VeE(on) vp, = 2.29V
E @VeE = 15V, In = 28A
n-channel

exceptional reliability

« IGBT co-packaged with HEXFRED ™ ultrafast,
ultra-soft-recovery anti-parallel diodes for use in
bridge configurations

« Industry standard TO-247AC padkage

¢ Lead-Free

Benefits

+ Lower switching losses allow more cost-effective
agperation and hence efficient replacement of larger-die
MOSFETs upto 100kHz

+ HEXFRED™ diodes optirmized for performance with IGBTs. TO-247AC
Minimized recovery characteristics reduce noise, EMI and
switching losses
ADsolute MaXimum Ratings
Parameter Max. Units

Vees Collector-to-Emitter Breakdown Valtage 900 YV
lo @ Te=25°C Continuous Collector Current 51

lg @ To=100°C | Continuous Collector Current 28 A
e Pulsed Collector Current (D 204

I Clamped Inductive Load Current @ 204

IF@ Te=100°C Diode Continuous Forward Current 18

IFm Diode Maximum Forward Current 204

Ve Gate-to-Emitter Voltage +20 W
Po@ Te=25°C Maximum Power Dissipation 200 W
Pop@ Te=100°C | Maximum Power Dissipation 78

T, Operating Junction and -85 to+ 150

Ts1e Storage Temperature Range o

Soldering Temperature, for 10 seconds 300 (0.0831n {1.6mm) fom case )
Mounting torque, 8-32 or M3 screw. 10 bfin (1. 1M+m)
Thermal Resistance
Parameter Min. Typ. Max. Units

Raic Junction-to-Case - IGET — — 0.64

Raic Junction-to-Case - Diode — — 083 SCIN
Fars Case-to-3ink, flat, greased surface — 0.24 —

Raa Junction-to-Ambient, typical socket mount —_— —_— 40

Wt Weight — B(0.21) — g (0zZ)
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Electrical Characteristics @ T = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions

WV ERICES Collectorto-Emitter Breakdown Voltage® | 900 | — | — W Ve =0V | = 2500A

Mpryceg/ATy | Temperature Coeff. of Breakdown Voltage | — (0295 — | VIPC | Vee =0V, I =3.5mA

W SEfon) Collector-to-Emitter Saturation Voltage | — |2.25] 2.7 I = 28A W = 15V
— |274] — Y lg =60A See Fig. 2, 5
— |212] — lm=28A, T, =150°C

VGE(th) Gate Threshold Vaoltage 30 — g.0 Veop = Vee, o= 2500A

AV eeany&T 0 | Temperature Coeff. of Threshold Voltage — | -13 | — mVPC| Vee = Ve lg = 250pA

dre Forward Transconductance @ 2z ] 39| — s WoE = S0V, |g = 2BA

lcEs Zero Gate Valtage Collector Current — | — 500 pA | Ve =0V, Ve = 900V
— | — 120 Weop =0V, Vg =10V, T, = 25°C
— | — | 85 | mA | Vge =0V, Vop =200V, T, =180°C

W Em Diode Forward Voltage Drop — |25 35 W lg=18A See Fig. 13
— | 21] 30 le =184, T)=150°C

lzEs Gate-to-Emitter Leakage Current — | — [+£100] nA | Vee = 220V

Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max.| Units Conditions

g Total Gate Charge (turn-onj — | 180 ] 240 lo = 28A

Qe Gate - Emitter Charge (turn-on) — 19 | 29 nc | Voo =400 See Fig. 8

Qge Gate - Collector Charge (turn-on) — | &3 | 80 Ve = 15V

tagon Tum-0On Delay Time — || — Ti=28C

tr Rize Time — | s — ns | lg=28A Voo = 720V

taem Tum-0ff Delay Time — | 150 | 220 Weg =15V, Rg =500

s Fall Time — | 110 ] 170 Energy losses include "tail" and

Eon Turm-0On Switching Loss — 283 — diode reverse recovery.

Eofr Turn-Off Switching Loss — |13 — md | See Fig. 9,10, 18

Eis Total Switching Loss — |397] 53

tagor Turmn-On Delay Time — 23 — Ty=150°C, See Fig. 11,18

t: Rize Time — | &2 — ns | lo=28A Voo =720V

tavom Turn-Off Delay Time — 270 — Vep =18V, R =500

i Fall Time — | 1920 — Energy losses include "tail" and

Ets Total Switching Loss — |80 — mJ | diode reverse recovery.

LE Internal Emitter Inductance — | 13 ] — nH | Measured Smm from package

Cias Input Capacitance — 3300 — Ve = 0V

Coes Output Capacitance — 200 — pF | Voo =30V See Fig. 7

Cres Reverse Transfer Capacitance — | 45 — f=10mMHz

trr Diode Reverse Recovery Time — | 90 | 135 ns | Ty=25°C See Fig.
— | 184 | 245 Ty =125°C 14 IF = 16A

lrr Diode Peak Reverse Recovery Current | — | 58 | 10 A | Ty=25°C SeeFig.
— |83l 15 Ty =125°C 15 YR = 200V

Qi Diode Reverse Recovery Charge — | 280 675 nc | Ty=25°C  SeeFig.
— | &80 | 1838 Ty =125°C 16 [difdt = 200A4s

digracym/ dt Diode Peak Rate of Fall of Recovery — | 120 — | Afus | Ty=25°C  SeeFig.

During ty — | e | — Ti=125°C 17
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TO-247AC Package Outline

Dimensions are shown in millimeters (inches)
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TO-247AC Part Marking Information

EXAMPLE: THIS IS AN IRFPE30
WITH ASSEMBLY Q <[ PART NUMBER
LOT CODE 5657 INTERNATIONAL

ASSEMBLED ON WW 35, 2000 RECTIFER — || IRFPES0
un LOGO ™ IR 035H
INTHE ASSEMBLY LINE "H " & \
Note: "P"in assembly line /"7 DATE CODE
position indicates "Lead-Free" ASSEMBLY YEAR O = 2000
LOT CODE WEEK 35

LINE H

Data and specifications subject to change without notice.
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IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information. 04/04
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/




