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ISR Rectifier IRG4PC50KDPbF

INSULATED GATE BIPOLAR TRANSISTOR WITH Short Circuit Rated
ULTRAFAST SOFT RECOVERY DIODE UltraFast IGBT
Features
& Short Circuit Rated UltraFast: Optimized for high C
operating frequencies >5.0 kHz, and Short Circuil Rated Vies = 600V
to 10ps @125°C, Ve = 15V
[ ] Qen_erat_ion 4 IGB_T desigr_1 provides tighter par_ameter v _ 184V
distribution and higher effidency than Generation 3 CE{on] typ. -
e IGBT oo-packaged with HEXFRED™ ultrafast, 6
ultra-soft recovery anti-parallel diodes for use in @VGE = 15\/, |C = 304
bridge configurations E
® Industry standard TO-247AC package n-channel
® | cad-Free
Benefits
& Generation 4 1GBTs offer highest efficiencies availabl
# HEXFRED diodes optimized for performance with 1GEB1
Minimized recovery charaderistics require less/no snut
# Deasigned to be a "drop-in" replacement for equivalent
industry-standard Generation 3 IR IGBTs s
Absolute Maximum Ratings TO-247AC
Parameter Max. Units
Vs Collector-to-Emitter Voltage g00 i
o @ Tg=25°C Continuous Collector Current 52
lg @ T =100°C Continuous Collector Current 30
[ Pulsed Collector Current @ 104 A
ILm Clamped Inductive Load Current @ 104
IF@ Tg=100°C Diode Continuous Fonward Current 25
IFmt Diode Maximum Forward Current 280
tsc Short Circuit Withstand Time 10 us
Ve Gate-to-Emitter Voltage + 20 W
Po @ Te=25°C Maximum Fower Dissipation 200
Fp @ Tg=100°C | Maximum Power Dissipation 78
Ty Cperating Junction and -55 to +150
Tare Storage Temperature Range °C
Soldering Temperature, for 10 sec. 300 (0.083 in. {1.6mm) from case)
founting Torgue, 8-32 or M3 Sorew. 10 [bfin (1.1 MN«m)
Thermal Resistance
Parameter Min. Typ. Max. Units
Rl Junction-to-Case - IGET — — 0.64
Faic Junction-to-Case - Diode — — 083 enty
Fyos Case-to-3ink, flat, greased surface — 0.24 —
Reg, Junction-to-Ambient, typical socket mount — — 40
Wyt Wyeight — B {0.21) — g {0z)
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IR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max | Units Conditions
W (BRICES Collector-to-Emitter Breakdown Voltage® | 800 | — | — W Wae =0V, Ig = 250pA
overyces DTy | Temperalure Coeff. of Breakdown Voltage | — | 047 ] — | W*°C | Ve =0V, Ic = 1.0mA
VeEn Collector-to-Emitter Saturation Voltage — |184] 22 ln =30A Vee = 15V
— 219 — W o =524 seefigures 2, 5
— |17/ — lg =254, Ty =150°C
VGEh) 53ate Threshold Vaoltage 30 — | 80 Ve = Ve, o = 250UA
DV DTy | Temperature Coeff. of Threshold Voltage — |12 — mvirC| Ve =Vee Ig = 250uA
[sTH Forward Transconductance @ 17 241 — 3 Wep = 100V, Io = 30A
lcEs Zero Gate Voltage Collector Current — | — | 250 | pA | Vep =0V, Ve =800%
— | — |8500 Wioe =0V, Vep =800V, T = 150°C
VEm Diode Forward Voltage Drop — |13 17 W lo =254 see figure 13
— 12115 lg =284, Ty =150°C
lees Gate-to-Emitter Leakage Current — | — |2100] nA | Ve =220V
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
Qg Total Gate Charge (turn-on) — | 200 ] 300 le =30A
Clge Gate - Emitter Charge (turn-on) — | 25 38 nZ | Voo =400V see figure 8
Qge Gate - Collector Charge (turn-on) — | B85 | 127 WVee = 15V
tttony Turn-On Delay Time — | 83| —
t Rize Time — | 49 | — s Ti=25°C
Lo Turn-Off Delay Time — | 150 | 220 lg =304, Vo =480V
te Fall Tirme — | 95 | 140 Wioe =15V, Rg=5.0w
Eon Turn-On Switching Loss — 181 — Energy losses include "tail"
Eof Turn-Off Switching Loss — |oBd| — mJ | and dicde reverse recovery
= Total Switching Loss — | 245 3 0see figurps 910,18
tee Short Circuit Withstand Time ml — | — ps | Voo =360V T =125°C
Yieg =15, Re = 10W | Vepk < 500
taon) Turn-0On Delay Time — | 61 | — Ta=150°C, see figures 11,18
t: Rise Time — | 48 | — s lo =304, Ve =480V
toomm Turn-Off Delay Time — |310)] — Weop =15V, Rg =500
t Fall Tirme — | 170 — Energy losses include "tail"
Ets Total Switching Loss — |353 — mJ | and diode reverse recovery
LE Internal Emitter Inductance — 13 | — nH | Measured Smm from package
Cias Input Capacitance — |3z200] — Wep = 0V
Coes Output Capacitance — | 370 — pF | Voo =30V see figure 7
Cres Reverse Transfer Capacitance — | 95 | — f=1.0MHz
trr Diode Reverse Recovery Time — | &0 | 75 ns | Ty=25°C seefigure
— | 105 | 180 Ty=125C 14 I[p=25A
ler Diode Peak Reverse Recovery Current | — | 45 | 10 A | T,=25°C seefigure
— 80| 15 Ta=125°C 15 W =200V
Qe Diode Reverse Recovery Charge — | 1121 375 | nC | Ty=25°C seefigure
— | 420 (1200 Ta=125°C 16 di/dt 200A/0s
diregmidt Diode Peak Rate of Fall of Recovery — | 250 — | Adus | Tu=25°C seefigure
ouring ty — | 160 | — Ti=125°C 17
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IGR Rectifier
35
| 1 [ []
a0 ""--.._.-___ For bath:
Duty cycle: 0%
M T) = 125°C
- e Tgink =90°C
ﬂ 25 - Gate drive as specified
— Py Power Dissipation = 40 W
rd \\
g 20 Squate wave: By
o 600% of rated
= o ltage
15
BRSNS
— \
S w0 i AN
J Ideal dindes N
5
0 ] ]
01 1 10 100
f, Frequency {KHz)
Fig. 1 - Typical Load Current vs. Frequency
(Load Current = Igy of fundamental)
1000 p———————————— 1000
< <
= =
2 2
5 T =25°C 5
3 100 J 150°C =il a 100
E E _ @ o
5 . L1 T)=150 C’J,/
: // : Y
2 10 |t £ 10 .'}
z 77 o 7 1
= = T=25°C
s L 3 v
' 7/ ) 7 i
O / %) |
- WaE = 15V - Voo = 50
| 20ps PULSE WIDTH ; Eus PULSE WIDTH
10 g 7 8 9 10 1 12

Yrg , Collector-to-Emitter Woltage (V)

Fig. 2 - Typical Output Characteristics
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YWop, Gate-to-Emitter Voltage (V)

Fig. 3 - Typical Transfer Characteristics
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Fig. 9 - Typical Switching Losses vs.
Gate Resistance

www.irf.com

T, Junction Temperature * C )

Fig. 10 - Typical Switching Losses vs.
Junction Temperature
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TSR Rectifier
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Fig. 11 - Typical Switching Losses vs.
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Mechanical drawings, Appendix A 100 dif 1t - (Adus) 1000
Test Circuit diagrams, Appendix B . i . Al .
Switching Loss Waveforms, Appendix C Fig. 17 - Typical direcy/dtvs. difdt
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TIGR Rectifier
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Figure 18e. Macro Waveforms for Figure 18a's Test Circuit

80
R=7% I; @25°C
0- 800V
50V = ,g( —
Figure 19. Clamped Inductive Load Test Circuit Figure 20. Pulsed Collector Current

Test Circuit
www.irf.com 9



IRG4PC50KDPDbF International
TSR Rectifier
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 RECTIFIER —__| IRFPE30 |

Wy LOGO ™~ ISR 035H «
INTHE ASSEMBLY LINE 'H RO
Note: "P"in assembly line /' r 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. 05/04
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/




