International
IR Rectifier

INSULATED GATE BIPOLAR TRANSISTOR WITH

ULTRAFAST SOFT RECOVERY DIODE

PD - 95402

IRG4PH40KDPbF

Short Circuit Rated
UltraFast IGBT

Features

» High short circuit rating optimized for maotor control,
tae =1018, Voo =720V, T, =1257C,
Viap =15V

» Combines low conduction losses with high
switching speed

* Tighter parameter distribution and higher sfficiency
than previous generations

*» |GBT co-packagad with HEXFRED™ yltrafast.

n-channel

E

Vces = 1200V
VCE(on) typ. = 2.74V

@Vge = 15V, I = 15A

ultrasoft recovery antiparallel diodes
e | ead-Free

Benefits

» Latest generation 4 IGBT's offer highest power density
motor controls possible

* HEXFRED™ diodes optimized for performance with IGBTs.
Minimized recovery characteristics reduce noise, EMI and
swnching Ioases

* This part replaces the INGPHA40KD2 and 1AGPHA0MD2
products

» For hints see design tip 97003 TO-247AC
Absolute Maximum Ratings
FParameter Manx. Units
VirE:z Collacter-to-Emittar Woltags 1200 W
I @ T =257C Continuous Collector Cumant 30
liz @ Tz =100"C Continuals Collector Cumant 15
lie) Fulsed Collzctor Current &0 Fa!
It Clamped Inductive Load Current & a1
Ir & T =100°C Diode Continuous Forward Current E.O
=9 Dicde Maximum Foraard Currant 130
T Shert Circuit Withstand Time 10 Hs
Veir Giate-to-Emitter Woltage + 20 W
Po & T = 25%C Maximurm Power Dissipation 1€0
Po & T = 100%C | Maximurm Power Dissipation 515
T, Operating Junction and -BE5 to +150
T s Storage Temperabire Range v
Soldaring Temperature. for 10 sac. 300 (0,063 in. {1.8mm) from case)
Mounting Tarqus, 632 or M3 Sarsw. A0 IEfwiry (1.1 M)
Thermal Resistance
Parameter Min TVP. Max. Units
Rr ~ Junction-to- Case - KEGBT -— —_ 077
Re.z Junastion-to-Case - Diode -— —_ 1.7 “CAN
Rz Casa-to-Sink, flat. greaased suface - 024 —_—
By a Junction-to- Amkbient, typical sccket mount - —_ 40
Wt Wieight -— 5 (0.21) —_ g (oz)
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. Units Conditions
Callector-to-Emitter Breakdown Voltage’s | 1200 — | — W Vop =0V, | = 250pA
Tenperature Cosff. of Breahkdown Voltage | — [ 037 | — VPG Werp=0OV, Ic = 1.0mA
Collector-to-Emitter Saturation Yoltage — |274| 34 li: = 15A Vop = 16V
— |329| — v I~ =304 Ses Fig. 2.5
— |253| — Iz = 154, T)= 150°C
Ve Gate Threshold Valtage 30| — | B0 Voo =Weyp, o= 230pA
AVeEihATy | Temperature Coeff. of Threshold Veoltags — | -33 | — mVSC Yoo =Vep, o= 250pA
e Farward Transconductancs & 8.0 12 —_ S Voo = 100V, | = 15A
leos Zero Gate Voltage Collector Cument — | — | 250  PA Vo =0V, Vi = 1200V
—_ — | 3000 VWor = 0V Vop =1200V, T = 150°C
Wiy Diode Forward Yaltage Drop — | 26 | 33 v Il = B.OA Ses Fig 13
— | 24 | 31 I =80A T,=125°C
== Gate-to-Emitter Leakags Current — | — =100 nA  Yop =220V
Switching Characteristics @ T; = 25°C {unless ctherwise specified)
Paramater Min. |Typ. Max. Units Conditione
Qg Total Gate Charge {tum-cny) — | 84 140 Iz = 15A
Qe Gate - Emitter Charge (tum-on) — | 14 22 nC | Won =400V Ssa Fig.8
Qo Gate - Collector Charge (tum-on} — | 37 &b YWop = 15y
taia Turn-On Delay Time — 50 —_
t; Riss Time — | 3 — s T,=25%C
taeath Turn-Off Dslay Time —_ G656 140 li- = 15A, Vo = 800V
i Fall Time — | 220 330 Yo =15V, Rg = 1002
E-- Turn-On Switching Loss — 131 — Ensrgy logses includs "tail"
Ecn Turn-Off Switching Loss — 112 — md | and diode reverse recovery
Eiz Total Switching Loss — |243 238 Ses Fig. 910,18
tzc Short Circuit Withstand Tirne 10 | — s | Yoo =720V, T)=125°C
W =15V R =100, Vi < S00V
Taenm Turn-Qn Delay Time — | 45 — T, =150°C, Seze Fig. 10,1118
tr Rige Time —_ 33 —_ hs li- = 15A, Vo = 800V
taian Turn-Off Delay Time — | 290 — War =15YW Ry = 100,
1 Fall Tims — |40 — Ensrgy logses includs "tail"
Eiz Total Switching Loss — |51 — mJ | and diode reverse recovery
Le Intarmal Emittar Inductance —_ 13 — nH | Measursd Smm from packags
Ciaz Input Capacitancs — 1600 — Vop =0V
T Output Capacitance — i — pF | Yoo =30 See Fig. 7
Craz Favarse Transfer Capacitance — 26 —_ f=1.0MHz
th Diode Reverse Recavery Time — 63 21 ns T)=25"C See Fig.
— | 106 160 T,=125°C 14 Ir=8.04
I Diode Pazk Reverse Ascovery Current — | 4.5 8.4 A T,=25°C See Fig.
— |82 1N T,=125°C 15 Ve = 200V
Q. Diode Reverse Recovery Charge — | 140 380 nC | T,=25°C  See Fig.
— | 335 834 T,=125"C 18 difdt = 200A s
i - opaddlt Diode Peak Rate of Fall of Recovery — | 133 — Ajus | T,=25°C  See Fig.
During fi. — | 8 — T, =125C 17
2 www.irf.com
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Total Switching Losses (mJ)

International

TR Rectifier
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Fig. 11 - Typical Switching Losses vs.
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Same type
device as
DUT.

Fig. 1Ba - Test Gircuit for Measurement of
Iim. Eons Eoﬁ(diodc)s by Q. e td(on): 1,y 1dtol‘f): 1
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Notes:

MO Repetitive rating: Vo =20V, pulse width limited by maximumjunctiontemperature
(figure20)

@V :=B80% Vo) Var=20W, L=10pH, R=10Q (figure 18)
& Pulse width <8Qps; dutyfactor=0.1%.
@ Pulse width 5.0us, single shot,

TO-247AC Package Outline

Dimensions are shown in millimeters (inches)
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TO-247AC Part Marking Information

EXAVPLE: THIS IS AN IRFPE30
WITH ASSEMBLY O PART NUMBER
LOT CODE 5657 INTERNATIONAL
ASSEMBLED ON WW 35, 2000 RECTIFIER IRFPE30 |
IN THE ASSEMBLY LINE 'H" LOcO ‘g"‘ 02§H~.\
Note: "P" in assembly line /‘ r DATE CODE
position indicates "Lead-Free" ASSEMBLY YEAR 0= 2000
LOT CODE WEEK 35
LINE H

Data and specifications subject to change without notice.

International
TR 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.06/04
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/




