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Internationall
ISR Rectifier IRG4PH50KPbF

Short Circuit Rated
INSULATED GATE BIPOLAR TRANSISTOR UltraFast IGBT
Features <
& High short circuit rating optimized for motor control, —
te. =10p8, Voo = 720V, T, = 125°C, Vg = 15V Vees = 1200V
¢ Combines low conduction losses with high
switching speed 3 VcEn)typ. = 2.77V
¢ Latest generation design provides tighter _ _
parameter distribution and higher efficiency than E @Vee =15V, lc = 24A
previous generations n-channel
® Lead-Free
Benefits

¢ As a Freewheeling Diode we recammend our HEXFRED™
ultrafast, ultrascft recovery dicdes far minimum EMI/Noise
and switching losses in the Dicde and IGEBT

e | atest generation 4 |GBTs offer highest power density
motor controls possible

& This part replaces the IRGPH50K and IRGPHS0M devices

TO-247AC
Absolute Maximum Ratings
Parameter Max. Units

Vmoz Collectar-to-Emitter Voltage 1200 W
o €8 To = 25°C Continuous Collector Current 45

I @ Te=100°C  Continuous Cdlector Current 24 A
I Fulsed Collectar Current O =14]

I Clamped Inductive Loed Current & L]

teo Short Circuit Withstand Time 10 [VE]
Mop Gate-to-Emitter Voltage +20 v
Eapv Reverse Yoltage Avalanche Energy 3 190 mJ
P-~@ T-=25°C Maximum Power Dissipation 200 W
F-@ T-=100°C Maximum Power Dissipation 78

T, Operating Junction and -55 to +150

Ts-3 Storage Temperature Range °C

Soldering Temperature, for 10 sec. 300 (0,063 in. (1.86mm) from case)
Mounting torque, 6-32 or M2 screw. 10 Ibfein {1.1Nm)
Thermal Resistance
Parameter Typ. Max. Units

Rouc Junction-te-Case — 0.64

Res Case-to-Sink. Flat, Greased Surface 0.24 — "o
Rays Junction-te-Ambient, typicel sockat mount —_ 40

Wt Yieight G(0.21) — g (02)
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TSR Rectifier
Electrical Characteristics @ T,; = 25°C (unless otherwise specified)
Paramatar Min. |Typ. Max. Units Candltlons
Vigroes Collector-to-Emitter Ereakdown Yoltage 1200 —  — Voo Ve =0V, 1 =250pA
Vioroz Emitterto-Collector BEreakdown Voltage 18 — — Vo Ve =0 -=10A
AVimmeesfAT)  Temperature Coeff, of Breakdown Voltage | — (091 — WFC Ve =0V, [-=2.0mA
— |277 35 I =24A Vg =15V
Moo Collector-to-Emitter Saturation Voltage — (328 — y lc; = 45A see figures 2, 5
— (254 — c=2M4A T, ,=150°C
Vo Gatz Threshold Yollage 30 | — BO Voo = Ve o = 200pA
AVergnyd Ty Temperature Coefl. of Threshold Vdtage — |10 — mvFC Vo= Ve e =20mA
O Forward Transconductance 13 19 — S Vop=100V, Ic=24A
lgz Zero Gate Voltage Cdlector Curment — | = 20 LA Vg = OV, Moz = 1200V
— | = 20 Vop =0V W-= =10V, T )= 25°C
— | — 5000 Vi = O Voo = 12000, T, = 150°C
lesp= Gatz-to-Emitter Leekage Curmrent — | — 2100 nA Vi =220V
Switching Characteristics @ T = 256°C (unless otherwise specified)
Parametar Min. |[Typ. Max. Units Canditions
Qy Total Gate Charge (turn-on) — | 180 |270 I = 24A
Qys Gate - Emitter Cherge (turn-on) — | 25 | 38 nc | Voo =400V see figure 8
Qe Gate - Collector Charge (turn-on) — | 70 |110 Vo =15V
terony Tumn-On Delay Time — | 3B | —
tr Rise Time — | 2r | - ns Ti=25C
tewm Tum-Off Delay Time — | 200 |300 Io = 24A, V-~ = 860V
tt Fall Time — | 130 [190 Woe =15V, R, = 5.042
E:q Tum-0On Switching Loss — (121 | — Energy losses include “tail"
E.x Turn-Off Switching Loss — (225 | — md | see figures 910,14
E; Total Switching Loss — (346 |41
t Short Circuit YWithstand Time 10 | — | — ps | Vorn = 7200 T, =125°C
VWop = 15W. Ry = 5.00
terony Turn-0On Delay Time — |3 | — T,=150°C,
t- Rise Time — | 28 | — li: = 24A Vo = 860V
teo Turn-Off Delay Time — (380 | — ™ | Wi =15V.Rs =5.00
t= Fall Time — | 280 | — Energy losses include “tail"
= Total Switching Loss — |[7.80 | — mJ | see figures 10.11,14
L- Internal Emitter Inductance — 13 | — nH | Measured Smm from package
Cag Input Capacitance — |2800 | — Ve =0V
Coec Qutput Capacitance — 140 | — pF | Voo =30V see figure 7
Coec Reverse Transfer Capacitance — | 83 | — f=1.0MHz
Notes:
I Repetitive rating; V-g = 20V, pulse width limited bymax. 3 Repetitive rating; pulse width limited by maximurm
junction temperature. (see figure 13b) junction temperature.
DV --=80% (Vepe), Moz =20V, L= 10uH, R = 500 & Pulse width < 80us: duty factor £ 0.1%.
(see figure 13a) & Pulse width 5.0ps, sirgle shot.
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Fig. 1 - Typical Load Current vs. Frequency
{Load Current = Ipps of fundamental}
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Fig. 2 - Typical Cutput Characteristics Fig. 3 - Typical Transfer Characteristics

www.irf.com 3



IRG4PH50KPDbF

International
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Fig. 6 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig. 13a. Clamped Inductive Load Test Circuit

I, Collector Current (A)

TSR Rectifier
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International

Fig. 13b. Pulsed Collector Current

Test Circuit
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IRG4PH50KPDbF

TO-247AC Package Outline Dimensions are shown in millimeters (inches)

NOTES:
1. DIMENSIONING AND TOLERANCING AS PER ASME Y14.5M 1994.
2 DIMENSIONS ARE SHOWN IN INCHES.
% CONTOUR OF SLOT OPTIONAL,
DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED .005" (0.127)

PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OQUTERMOST EXTREMES OF THE PLASTIC BODY.
A THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSIONS D1 & E1.
A LEAD FINISH UNCONTROLLED IN L1.
A ®P TO HAVE A MAXIMUM DRAFT ANGLE OF 1,5 * TO THE TOP OF THE PART WITH A MAXIMUM HOLE

DIAMETER OF .154 INCH.
8 OUTLINE CONFORMS TO JEDEC OUTLINE TO-247AC .

DIMENSIONS
SYMBOL INCHES MILLIMETERS
MIN. MAX. MIN. MAX. NOTES
A 183 209 465 531
Al 087 102 2.21 2.59
A2 059 098 1,50 2.49
- b 1039 055 0,99 1,40
b1 039 053 099 135 LEAD ASSIGNMENTS
@ b2 ,065 094 1,65 2,39
b3 065 092 1865 234 HEXFET
PR b4 102 135 259 343
N T b5 102 133 2.59 3.38 1,— GATE
= c 015 035 0.38 0.89 2.~ DRAIN
% X ol ats 033 0.38 0.84 5~ SOURCE
U s D 778 815 19.71 20.70 4 4.— DRAIN
D1 515 - 13.08 - 5
oo —] ., 2 020 053 0.51 136
3 602 525 15.29 15.87 4 IGBTs. CaPACK
& £ 530 - 13.46 -
A .- GATE
£2 178 216 452 5.49 5 COLLECTOR
uriass e 215 BSC 546 BSC 3 EMTIER
ok -010 0.25 4.— COLLECTOR
L 559 634 1420 16.10
o Ui 146 169 371 429
N M IR I S B PIoDES
i Z%\\\X,\E% o 209 224 5.31 5.69 1.~ ANODE /OPEN
e s 217 BSC 551 BSC 2.- CATHODE
SR 35— ANODE
TO-247AC Part Marking Information
EXAMPLE: THIS IS AN IRFPE30
WITH ASSEMBLY Q PART NUMBER
LOT CODE 5657 INTERNATIONAL
ASSEMBLED ON WW 35, 2001 RECTIFIER —__ | RFPE0 |
IN THE ASSEMBLY LINE "H' LOGO - IOR 135
56 A
/’ DATE CODE
Note: "P" in assembly line position ASSEMBLY YEAR 1 =2001
indicates "Lead-Free" LOT CODE WEEK 35
LINE H

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
Data and specifications subject to change without notice.

International
ISR 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. 10/09
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