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PD- 95235

IRG4PC50KDPbF

Sheort Circuit Rated

UltraFast IGBT

Features
@ Short Circuit Rated UltraFast: Optimized for high C
operating frequencies >5 0 kHz , and Short Circuit Rated Vs = 600V
to 10ps @125°C, Ve = 15V
- Qen_erat_ion 4 IGB_T design prow'des tighter par_ameter v 184V
distribution and higher effidency than Generation 3 CE{on) typ.
# |GBT co-packaged with HEXFRED™ ultrafast, €
ultra-soft recovery anti-parallel diodes for use in @VGE = 15\{’ |C = 30Al
brnidge configurations E
o Industry standard TO-247AC package n-channel
® | cad-Free
Benefits
& Generation 4 1GBTs offer highest efficiencies availabl
& HEXFRED diodes optimzed for performance with 1GB
Minimized recovery charaderistics require less/no snut
# Designed to be a "drop-in" replacement for equivalent
industry-standard Generation 3 IR IGBTs '
Absolute Maximum Ratings TO-247AC
Parameter Max. Units
Vees Collector-to-Emitter Voltage g00 V'
lg @ T =25°C Continuous Collector Current 52
le @ Te=100°C Continuous Collector Current 30
Icm Pulsed Caollector Current @ 104 A
ILm Clamped Inductive Load Current @ 104
IF@ T =100°C Diode Continuous Forward Current 25
IFni Diode Maximum Forward Current 280
tee Short Circuit Withstand Time 10 Us
Ve Gate-to-Emitter Voltage + 20 \i
Po @ Te =25°C Maximum Power Dissipation 200 W
Po @ Te =100°C | Maximum Power Dissipation 73
Ty Operating Junction and -55 to +150
TsTa Storage Temperature Range °C
Soldering Temperature, for 10 sec. 300 (0.083 in. {1.6mm) from case)
Mounting Torgue, B-32 or M3 Screw. 10 Ibfin (1.1 N«m)
Thermal Resistance
Parameter Min Typ. Max. Units
Ryl Junction-to-Case - IGET — — 0.64
Raic Junction-to-Case - Diode — 083 ety
Rys Case-to-3ink, flat, greased surface — 0.24 —
Rega Junction-to-Ambient, typical socket mount — — 40
Wit WWeight — 8 {0.21) — g {0z}
www.irf.com 1
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TGR Rectifier

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

Parameter Min. | Typ. | Max | Units Conditions
Y BRICES Collector4to-Emitter Breakdown Voltage® | 800 | — | — Voo Viee =0V, lo = 250pA
Dvpryces/D Ty | Ternperature Coeff. of Breakdown Voltage | — 1047) — | W'C [ Vee =0V, Ig = 1.0mA
Y oE @) Collector-to-Emitter Saturation Voltage — | 18| 22 le = 30A Yep = 15V
— 219 — V' lo = 52A see figures 2, 5
— [179] — lg =254, Ty =150°C
W GEH) Gate Threshold Vaoltage 301 — | 680 Wie = Vg, lo = 250uA
DVeenyDTy | Temperature Coeff. of Threshold Voltage — |12 — mMPC| Ve =V, lo = 250pA
Ofe Forward Transconductance @ 17| 24| — S Vep = 100V, 1o = 30A
lces Zero Gate Veltage Collector Current — | — | 250 pA | Ve =0V, Vep =800V
— | — |8500 Weae =0V, Vop =800V, T, = 150°C
WEm Diode Forward Voltage Crop — |13 17 V' g =25A see figure 13
— | 12] 15 lg =254/, 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
g Total Gate Charge (turn-on) — | 200 300 I =30A
Clge Gate - Emitter Charge (turn-on) — | 25| 38 nc | Voo =400 see figure 8
Cge Gate - Collector Charge (turn-on) — | 85 | 127 Wae = 15V
teteony Turn-Cn Delay Time — | 83| —
tr Rize Time — | 49| — ns Ty=25°C
taiomm Turn-Off Delay Time — | 150 | 220 le =30A, Voo = 480V
] Fall Time — | 95 | 140 Woe =15V, Rg =500
Eon Turn-On Switching Loss — 161 — Energy losses includes "tail”
Eo Turn-Off Switching Loss — |oB4| — mJ | and dicde reverse recovery
= Total Switching Loss — |245| 3.0sge figurps 9,10,18
tse Short Circuit Withstand Time 0] — 1 — Hs | Yoo =360V, Ty=125°C
Ve =15V, Re =100 | Vepr < 500V
tagon) Turn-On Delay Time — | 81 | — Ta=180°C, see figures 11,18
i Rize Time — |46 | — s I =30A, Ven = 480V
Yot Turn-Off Delay Time — |30 — Wee =15V, R =5.0W
tf Fall Time — | 170 | — Energy losses include "tail"
= Total Switching Loss — |as3| — mJ | and diode reverse recovery
LE Internal Emitter Inductance — 13 | — nH | Measured Smm from package
Cias Input Capacitance — 3200 — Vep = 0V
Coes Output Capacitance — | 370 | — pF | Vien =30V see figure 7
Cres Reverse Transfer Capacitance — | 95 | — f=10MHz
trr Diode Reverse Recovery Time — | &0 | 75 ns | Ty=25C see figure
— | 105 | 180 Ti=125C 14 IF =254
ler Diode Peak Reverse Recovery Current | — | 45| 10 A | Ty=25C seefigure
— | 80| 15 Ty=125°C 15 W =200V
Clrr Diode Reverse Recovery Charge — [ 112 ] 375 | nC | Ty=25°C seefigure
— | 420 | 1200 Ty=125C 16 difdt 200A/us
digregmfdt Diode Peak Rate of Fall of Recovery — | 250 — | Afus | Ty=25°C see figure
During t, — | 160 | — Ty=125°C 17

2 www.irf.com
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Fig. 1 - Typical Load Current vs. Frequency
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Fig. 2 - Typical Output Characteristics Fig. 3 - Typical Transfer Characteristics

www.irf.com 3



"1

|

o (LT

m
f.l

Distributor of International Rectifier (Infineon Technologies Americas Corp.): Excellent In

Datasheet of IRG4PC50KDPBF - IGBT 600V 52A 200W TO247AC
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

International
TSR Rectifier

IRG4PC50KDPDbF

3.0
60 VGE = 16Y
= 80 us PULSE WIDTH
= 50 =h\ g lc= B0A
[ ] -
o B 5 - ]
5 40 \i = a"’"
-] = ]
o] \L g 1T
B g
@ 120
= 0 = lo= 30A
0 :
= ]
O 5 A\ = =
e N . o= 154
3 ]
= \ -
= 0
m 10 N [&]
= N =
0 \ M06o 40 20 0 20 40 60 80 100 120 140 160
2 50 s 100 128 150 o T, Junction Temperature (" )
Tr . Case Temperature (° C) 4 P
Fig. 4 - Maximum Collector Current vs. Fig. 5 - Typical Collector-to-Emitter Voltage
Case Temperature vs_Junction Temperature
1 =T : =
I I I !
= .50,
&,j ___.-u—"""—-
= L_0.20, [ -
Moo
fat) -
g — T
5 [_005] e
& 0,02 Lot T et L™
T —
o 001 ] ™ SINGLE PULSE Phu
w® (THERMAL RESPONSE)
£ 0.01 .
[ ]
2 i
= S
MNotes:
1. Duty factor D =ty ftz
2 Peak J=Fpm x Zpc + Te
0.001
0.00001 0.0001 0.001 0.01 0.1 1

t1, Rectangular Pulse Duration {sec)

Fig. 6 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
4 www.irf.com



|

e

|

& Distributor of International Rectifier (Infineon Technologies Americas Corp.): Excellent In
Datasheet of IRG4PC50KDPBF - IGBT 600V 52A 200W TO247AC
=" Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

m
ff

nfemationa IRG4PC50KDPbF

TSGR Rectifier

5000 VeE = OV, 1= 1MHz o 7T
Cios = Cge * Cge, Cee SHORTED lc =30
Cres = >
4000 J Coes = Coe * Cgo T
n
m | s Vd
& 3000 512 v
= =
3 E P
- N 5
& 2000 2 3
o o
] 3
1000 \ w4
Nans i = /
Qs
B
‘--"'"h--- b C t-..- l
0 res p—t 0
1 10 100 0 40 80 120 160 200
YVep, Collector-to-Emitter Voltage (V) Qg Total Gate Charge (nC)
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Fig. 9 - Typical Switching Losses vs. Fig. 10 - Typical Swifching Losses vs.
Gate Resistance Junction Temperature
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Fig. 15 - Typical Recovery Current vs. dig/dt

Mechanical drawings, Appendix A
Test Circuit diagrams, Appendix B
Switching Loss Waveforms, Appendix C
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Figure 18e. Macro Waveforms for Figure 18a's Test Circuit
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IRG4PC50KDPbF Infernational
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

RECTIFIER IRFPE30 ]
ASSENMBLED ON WW 35, 2000 CTIFIER — |

INTHE ASSEMBLY LINE H" LCGO |- TR oo ™
g DATE CODE

Note: "P"in assembly line /‘
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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