International
IR Rectifier

INSULATED GATE BIPOLAR TRANSISTOR WITH

ULTRAFAST SOFT RECOVERY DIODE

Features

o UltraFast: Optimized for high operating frequencies 8-40 kHz
in hard switching, >200 kHz in resonant mode

o Generation 4 IGBT design provides tighter parameter
distribution and higher efficiency than Generation 3

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

o Industry standard TO-247AC package

e [ ead-Free

Benefits

e Generation -4 IGBT’s offer highest efficiencies available

o IGBT’s optimized for specific application conditions

o HEXFRED diodes optimized for performance with IGBT’s.

PD - 94937

IRG4PC40UDPDbF

n-channel

Vies = 600V
VeE(on) p. = 1.72V

@Vee=15V, Io= 204

Minimized recovery characteristics require less/no snubbing TO-24TAC
e Designed to be a “drop-in” replacement for equivalent
industry-standard Generation 3 IR IGBT’s
Absolute Maximum Ratings
Parameter Max. !Units!
Vees Callector-to-Emitter Voltags 804 V|
le @ Te = 25°C Continuous Caollectar Current 40
I @ T = 100°C | Continuous Coflectar Current 20
I Pulsed Collector Current @ 160 A |
I Clampad |Inductive Load Current @ 160
@ Tc=100°C | Diode Continuous Forward Current 15
lesa Dhiode Maximum Forward Current 160
Wrie Gate-lo-Emitter Voltage + 20
Po @ Te=25°C | Maximum Power Dissipation 160 s
Pp & Te = 100°FC | Maximum Power Dissipation 65 W
Ty Cperating Junclion snd 55 to +150
TsTe Storage Tempearature Range i
Soldering Temperature, lor 10 sec. J00 (0,063 in. (L6mm) froem case)
| Mounting Torqua, 8-32 ar M3 Scraw, 10 Iifein (1.1 Norn)
Thermal Resistance
Parameter Min Typ Max Units
Fic Junction-io-Case - IGBT - S DT
A Junction-ta-Gase - Dinde — | e 1.7 Cay
Rucs Case-io-Sink, flat, greased surtace - 0.24 e
Hinaa Junction-o-Ambient, typical socket mount | e | 40
Wi Weight — BD21) — g oz}
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International

IR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter JMin. Typ. |Max. | Units Conditions |
Vinrices Collector-lo-Emitter Breakdown Velaged 600 | — | — v Ve = 0V, I = 250pA
AVmrees/aAT| Temperature Coell. of Breakdown Voltage | —— [083 | — | VPG | Ve =0V, I = 1.0mA
VeEen Collector-ta-Emitier Saturation Voltage | — [1.72 | 2.1 lp=20A Ve = 15V
—= 215 — | ¥ [lc=40A See Fig. 2, 5
— |17 | — lg=20A, T,=150°C
Vaem Gate Threshold Valtage 30— [BO Viee = Vae. lc = 250uA
AVisgp AT Temperature Coefl. of Threshold Voltage| — | <13 | — [mvrFC Ve = Vae lc = 250uA
i Forward Transconductance & [ 18— 5 |[Voe= 100V, ;= 20A
lces 2em Gale Valtlage Collectar Current —— | — |2580 | pA | Vge = OV, Vo =800V
== | == 3500 Ve = OV, Ve = 600V, T;= 150°C
Vi Diode Forward Voltage Drop == | 13 | .7 v lg =154 Soe Fig, 13
= | 1.2 |18 le =15/, T, = 160°C
lges Gate-o-Emitter Leakage Current = | =~ |+100| nA | Vge= +20V
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. |Max. | Units Conditions
o Total Gate Charge (lum-on) -— | 100 | 150 lg = P04
Qge Gate - Emiller Chargs (lurn-om) —-— | 16 | 25 nk | Veo = 400V See Fig. 8
Qg Gate - Collectar Charge (turm-an) - | 40 | 60 Ve = 15V
Liain) Tum-On Delay Time — | 64 | — Ti=25°C
LA Rise Time — | & | — ns. | lg =204, Voo = 480V
Vil Tum-Cif Delay Time —— | 110 | 165 Ve = 15V, Rz = 1002
1 Fall Tima = | 80 | 120 Energy losses include “ta:l® and
Eon Tum-Cin Switching Loss — BT | e diode revarse recavery
Ean Tum-Cifl Switching Loss = 035 — | mJ | Sea Fig. 0. 10. 11,18
Ei Tatal Switcching Loss — |10 | 15
Usan) Tum-On Delay Time = | 40 Ty=150"C, SeeFig. 9, 10,11, 18
[ Hise Tima xras 52 — ns lg = 208, \.Irc.g_ = 480V
Lo Tum-Off Delay Time ane | 200 | — Ve = 18V, Ag = 108
Ul Fall Time == | 130 | == Energy lossas (nclude “tail” and
Ei Total Switching Loss s | 1.6 | — | mJ | diode reveras recovery
Lg internal Emilter Induciance == | 13 | == | nH | Measured S5mm from package
Clas inpul Capacilance wees (2900 | Ve =0V
Cocsi Qutput Capacitance — | 140 | == pF | Voo =30V See Fig. 7
Cree HReverse Transler Capacitance - 3 | = f=1.0MHz
tir Diode Reverse Facovary Time — | 42 | 80 ns | T,=25C SeeFig
— | T4 | 120 Tu= 1250 14 == 154
le [Hode Paak RBavarse Recovery Current | —- | 4.0 | 6.0 A | Tu=25°C See Fig
— | B85 | 10 Ti=T125'C 15 Vi = 200V
Cir Diode Reverse Recovery Charge — | B0 |1B0 | nC | T,=25'C S8eeFig
o — | 220 | 500 Ty=125"C 16 difdt 2008/
diegm’dt | Dipda Peak Aate of Fall of Recovery = | 180 | — | Alys | T, =25°C
| Dunngr, — [ 160 T,=125C |
2 www.irf.com



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




