International
ISR Rectifier

INSULATED GATE BIPOLAR TRANSISTOR

Features

« Optimized for

Power Supply applications

Industry benchmark switching losses improve
effidency of all power supply topologies

« 50% reduction of EOff parameter

+ Low IGBT con

reliability
Lead-Free

Benefits

« Lowver switching losses allow more cost-effective
operation and hence effident replacement of larger-
die MOSFETs up to 100kHz

« Of particular benefit in single-ended converters and

Pawer Supplies

Latest technology IGBT design offers tighter
parameter distribution coupled with exceptional

PD- 95230

IRG4PF50WPDbF

use in Welding and Switch-Mode

duction losses

E
n-channel

Veops = 900V

VCEton) yp. = 2.25V

@Voe =15V, Ic = 28A

150¥ and higher

+ Reduction in critical Eoff parameter due to minimal
minority-carrier recombination coupled with lcw on-
state losses allow maximum flexibility in device

application TO-24TAC
ADSOIULe Maximum xaliungs
Parameter Max. Units

YeEs Collector-to-Emitler Breakdown Voltage 900 Y
lc@ Tg =25°C Continuous Collector Current 51

Il @ Tg =100°C | Continuous Collector Current 28 A
=Y Pulsed Collector Current @ 204

I Clamped Inductive Load Current & 204

Y aE Gate-to-Emitter Voltage 20 \
Enpy Reverse Voltage Avalanche Energy @ 168 m.J
Pp@ Tg=28C Maximum Power Dissipation 200 Wi
Pp @ T =100°C| Maximum Power Dissipation 78

Ty Operating Junction and -55 to+ 150

Tate Storage Temperature Range o)

Soldering Temperature, for 10 seconds 300 (0.083 in. {1.8mm from case |
Thermal Resistance
Parameter Typ. Max. Units

Regc Junction-to-Case —_— 0.64

Racs Case-to-3ink, Flat, Greased Surface 0.24 —_ G
Roa Junction-to-Ambient, typical socket mount — 40

Wit Weight 8 {0.21) — g {oz)
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Electrical Characteristics @ T = 25°C (unless otherwise specified)

International
TSR Rectifier

Parameter Min. [Typ. |[Max. | Units Conditions

Y ERICES Collector-to-Emitter Breakdown Voltage 00 | — | — | V | Ve =0V Ic=260pA

Y ERECS Emitter-to-Collector Breakdown Voltage @ | 18 | — | — | V | Vee =0V, Ic = 10A

A pricesTy | Temperature Coeff. of Breakdown Voltage | — 0285 WVIC | Ve =0V, I =3.5mA
— |225] 27 lo = 28A Wep = 15

VaEoN Collector-to-Emitter Saturation Voltage — |27 | — v I = B0A See Fig2, &
— 12421 — In =284 T,=150°C

W GE() 3ate Threshold Yoltage 30 |— | 80 Ve = Ve, I =250pA

AV geanfAT, | Temperature Coeff. of Threshold Voltage | — | -13 | — [mVPC] Ve =V, lo=1.0mA

e Forward Transconductance ® 26 |39 | — S | Vo= 18V, Ig=2BA

lrgs Zero Gate Voltage Collector Cument — |—[%00 WA Vg =0V, Vieg = 900V
— |—1 20 Wep = OV, Vep = 10V, Ty =25°C
— | — | 50 | mA | Ve =0V Ve =900V, T, =150°C

laes Gate4o-Emitter Leakage Current — | — 2100 | nA | Ve =220

Switching Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. |Max. | Units Conditions
Qg Total Gate Charge (tum-on) — | 180 | 240 ln = 2BA
Qge Gate - Emitter Charge {turn-on) — | 19 | 28 nc | Voo =400V See Fig. 8
Qe Gate - Collector Charge (turn-on) — | 53 B0 Yo = 15V
tdon Tum-On Delay Time — | 29 | —
tr Rise Time — | 26 |— o T,=25%C
taiofn Turn-Off Delay Time — | 110 | 170 lp = 28A, Vg = 720
i Fall Time — | 150 | 220 Waoe = 15V, Re =5.002
Eon Turn-0On Switching Loss — 019 | — Energy losses include "tail”
Eotr Turn-Off Switching Loss — |1.08 md | See Fig 10, 11,13, 14
= Total Switching Loss — 12517
tdion) Turmn-On Delay Time — | 28 |— Ty=150°C,
i Rise Time — | 26 |— % lp = 2BA, Wing = 7200
taiofn Turn-Off Delay Time — | 280 | — Wee = 158V, Rg =5.002
s Fall Time — | 90 |— Energy losses include “ail”
Ets Total Switching Loss — |345 |— | md | See Fig. 13, 14
Le Internal Emitter Inductance — | 13 |— | nH | Measured Smm from package
Cies Input Capacitance — |3300 | — Yige =0V
Coes Output Capacitance — 200 |— | pF | Voo =30V See Fig. 7
Cres Reverse Transfer Capacitance — | 45 |— f=10MHz
Notes:
T Repetiive rating; Vg = 20, pulse width limited by

max. junction temperature. | See fig. 13b )

@

VCC = 80%(VCES)' VGE = 20V, L, = 1OUH, RG = SOQ,

(See fig. 13a)

Repetiive rating; pulse width limited by maximum

junction temperature.

@ Pulse width = 80us; duty factor < 0.1%.

& Pulse width £.0us, single shot.
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TSR Rectifier
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Fig. 9 - Typical Switching Losses vs. Gate
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Total Switching Losses (mJ)

TSR Rectifier
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TSGR Rectifier

720V
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*Driver same type as DU.T.; Ve = 80% of Yee[max)
*Mote: Due tothe 50V power supply, pulse width and inductor
will ingrease to obtain rated [d.

Fig. 13a - Clamped Inductive Fig. 13b - Pulsed Collector
Load Test Circuit Current Test Circuit
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* Driver same type
as DU.T., VG =720V
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TO-247AC Package Outline

Dimensions are shown in millimeters (inches)

TO-247AC Part Marking Information

EXAMPLE: THIS IS AN IRFPE30
WITH ASSEMBLY O PART NUMBER
LOT CODE 5657 INTERNATIONAL
ASSEMBLED ON WW 35, 2000 RECTIFIER —__ | IRFPEc0 ~
m LOGO N IR 035H
INTHE ASSEMBLY LINE "H % 7 \
apn i - r DATE CODE
Note: "P"in assembly line /'7
position indicates "Lead-Free" ASSEMBLY YEAR 0= 2000
LOT CODE WEEK 35
LINEH

Data and specifications subject to change without notice.

International
TR Rectifier

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. 05/04

8 www.irf.com



Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/




