International PD 9.1418
ICR ReCtIerr PRELIMINARY I RG M H 40 F

INSULATED GATE BIPOLAR TRANSISTOR Fast Speed IGBT
Features ¢
* Eletrically Isolated and Hermetically Sealed Vees = 1200V

» Simple Drive Requirements
* Latch-proof

» Fast Speed operation 3 kHz 08 kHz VcE(sat) < 3.6V

» High operating frequency G

. Switchi_ng-loss rating includes all "tail" losses @Vce =15V, Ic = 13A
» Ceramic eyelets E

Description n-channel

Insulated Gate Bipolar Transistors (IGBTs) from International Rectifier have
higher usable current densities than comparable bipolar transistors, while at
the same time having simpler gate-drive requirements of the familiar power
MOSFET. They provide substantial benefits to a host of high-voltage, high-
current applications.

The performance of various IGBTSs varies greatly with frequency. Note that
IR now provides the designer with a speed benchmark (fi¢/2, or the "haft-
current frequency "), as well as an indication of the current handling
capability of the device. TO-254AA

Absolute Maximum Ratings

Parameter Max. Units
VcEs Collector-to-Emitter Breakdown Voltage 1200 \Y,
Ic @ Tc =100°C | Continuous Collector Current 13
Y Pulsed Collector Current ©® 48 A
Ic @ Tc =25°C Continuous Collector Current 24
Ve Gate-to-Emitter Voltage +20 Vv
ILm Clamped Inductive Load Current @ 48 A
Pp @ Tc = 25°C Maximum Power Dissipation 96
Pp @ Tc = 100°C| Maximum Power Dissipation 38 W
T; Operating Junction and -55 to + 150
Tste Storage Temperature Range °C
Lead Temperature, for 10 seconds 300 (1.6mm from case )
Weight 9.3 (typical) g
Thermal Resistance
Parameter Typ. Max. Units
Reic Junction-to-Case —_— 13
Recs Case-to-Sink, Flat, Greased Surface 0.21 —_— °CIW
Reia Junction-to-Ambient, typical socket mount —_— 48
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Electrical Characteristics @ T

3 = 25°C (unless otherwise specified)

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

V(BR)CES Collector-to-Emitter Breakdown Voltage 1200 | — | — \ Ve =0V, Ic = 250pA
V(BRECS Emitter-to-Collector Breakdown Voltage ® | 17 | — | — \% Vee=0V, Ic=1.0A
AV@Erypss/AT;| Temperature Coeff. of Breakdown Voltage | — | 1.1 | — | V/°C| Vee=0V, Ic =1.0mA

— | 24 | 36 Vee= 15V, Ic =13A See Fig. 2, 5
Vce©n) Collector-to-Emitter Saturation Voltage — | 31 | — v Ve = 15V, Ic = 24A

— [ 26 | — Vcg = 15V, Ic=13A, T; =125°C
VGE(th) Gate Threshold Voltage 30 | — | 55 Vce = VeE, Ic = 250pA
AVGEwyAT;| Temperature Coeff. of Threshold Voltage | — | -11 | — | mV/°C VcE = VG, Ic = 250pA
Ore Forward Transconductance ® 50 | — | — S Vce 2 15V, Ic =13A
Ices Zero Gate Voltage Collector Current — | — [ 100 F ) a | VeE=OV, Vee =960V

— | — [ 1200 Voe =0V, Ve =960V, T; = 125°C
IcES Gate-to-Emitter Leakage Current — | — [#100| nA | Vge=#20V

Switching Characteristics @ T

3 = 25°C (unless othe

rwise specified)

Parameter Min. | Typ. |Max. | Units Conditions
Qg Total Gate Charge (turn-on) — | 56 | 84 Ilc =13A
Qge Gate - Emitter Charge (turn-on) — | 12 | 18 nC | Ve =400V See Fig. 7
Qgc Gate - Collector Charge (turn-on) — | 20 | 30 Vge = 15V
td(on) Turn-On Delay Time — | 25 | —
tr Rise Time — | 14 | — ns Ty=25°C
td(off) Turn-Off Delay Time — | 270 Ic = 13A, Vcc = 960V
tf Fall Time — | 270 Vee = 15V, Rg = 10Q
Eon Turn-On Switching Loss — 050 | — Energy losses include "tail"
Eoff Turn-Off Switching Loss — | 26 |— | mJ | See Fig. 10, 11, 13, 14
Ets Total Switching Loss — | 3.1 | 47
td(on) Turn-On Delay Time — | 256 | — Ty =125°C,
tr Rise Time — | 14 | — ns Ic = 13A, Vcc = 960V
td(off) Turn-Off Delay Time —— | 450 | — Vge = 15V, Rg = 10Q
tf Fall Time — [ 640 | — Energy losses include "tail"
Ets Total Switching Loss — | 75 |— | mJ | See Fig. 13, 14
Ls Internal Source Inductance — | 87 |— | nH | Measured 5mm from package
Cies Input Capacitance — (1400 | — Vee = 0V
Coes Output Capacitance — | 82 |— | PpF | Vgc =30V See Fig. 6
Cres Reverse Transfer Capacitance — | 17 | — f = 1.0MHz
Ccc Case-to-Drain Capacitance — 12 | —
Notes:

@ Repetitive rating; Vgg = 20V, pulse width

limited by max. junction temperature.
( See fig. 13b)

@ Ve = 80%(Vees), Vae = 20V, L = 10pH,

Rg =10Q, ( See fig. 13a)

® Repetitive rating; pulse width limited
by maximum junction temperature.

® Pulse width 5.0ys,
single shot.

@ Pulse width < 80us; duty factor < 0.1%.
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* Driver same type as D.U.T.; Vc = 80% of Vce(max
* Note: Due to the 50V power supply, pulse width and inductor
will incr ease to obtain rated Id.
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EXAMPLE :IRFM450U
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1. DIMENSIONING & TOLERANCING PER ANSI Y14 5M, 1982,
2. ALLDIMENSIONS ARE SHOWN IN MILLIMETERS (INCHES )
Fig. 15 - Conforms to JEDEC Outline TO-254AA
Dimensions in Millimeters and ( Inches )
=
13.84 (.545) -B-
:149) 1359 (.535) 60 (.260) __, _
3(.139) x 32 (.249) 127 (.050)
LaJ | == 102 (C0a0)
_i | j
T 1
20.32 (.800)
17.40 ( 685) 20.07 (.790)
16.89 ( 665 ) 13.84 (545 )
1359 (535 ) 1,52 (.060)
l MIN
L2 ) ! {
1.04(.045) —{
—I I“””ogg(%;,) 4,01 (.158) I 4.83(.190)
3.81 (150 ) 3.61(.142) 3.81(.150)
2X q_IQS 50(.020) ®@[c[AaWIe]
& 25(.010)  @|c
1.DIMENSIONING & TOLERANCING PER ANSIY 14.5M-1982 LEGEND
2.ALLDIMENSIONS ARE SHOW N IN MILLIMETERS (INCHES ) 1-COLLECTOR
3_LEADFORM IS AVAILABLE IN EITHER ORIENTATION : 2-EMITTER
EXAMPLE : IRFM4500 3. GATE

Fig. 16 - Optional Leadforms for TO-254
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WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, Tel: (310) 322 3331
EUROPEAN HEADQUARTERS: Hurst Green, Oxted, Surrey RH8 9BB, UK Tel: ++ 44 1883 732020
IR CANADA: 7321 Victoria Park Ave., Suite 201, Markham, Ontario L3R 2Z8, Tel: (905) 475 1897
IR GERMANY: Saalburgstrasse 157, 61350 Bad Homburg Tel: ++ 49 6172 96590
IR ITALY: Via Liguria 49, 10071 Borgaro, Torino Tel: ++ 39 11 451 0111
IR FAR EAST: K&H Bldg., 2F, 3-30-4 Nishi-lkeburo 3-Chome, Toshima-Ki, Tokyo Japan 171 Tel: 81 3 3983 0086
IR SOUTHEAST ASIA: 315 Outram Road, #10-02 Tan Boon Liat Building, Singapore 0316 Tel: 65 221 8371

http://www.irf.com/

Data and specifications subject to change without notice. 4/96




