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Short Circuit Rated

INSULATED GATE BIPOLAR TRANSISTOR UltraFast IGBT
Features C
« High short circuit rating optimized for motor control, _
t,, =10Us, Veo=720V, T,=125°C, Vces = 1200V
Vge =15V

e Combines low conduction losses with high
switching speed
¢ Latest generation design provides tighter parameter

c VCE(on) typ. = 2.74V

@Vge = 15V, Ic = 15A

distribution and higher efficiency than previous E
generations n-channel
e Lead-Free
Benefits

¢ As a Freewheeling Diode we recommend our
HEXFRED™ ulirafast, ultrasoft recovery diodes for
minimum EMI / Noise and switching losses in the
Diode and IGBT

¢ L atest generation 4 IGBT's offer highest power
density motor controls possible

e This part replaces the IRGPH40K and IRGPH40M

devices
TO-247AC
Absoclute Maximum Ratings
Parameter Max. Units
Vs Collector-to-Emitter Voltage 1200 v
lc @ Te =25°C Continuous Collector Current 30
lo @ Te = 100°C Continuous Collector Current 15 A
I Pulsed Collector Current @© 60
ILm Clamped Inductive Load Current @ 60
tso Short Circuit Withstand Time 10 ps
Vae Gate-to-Emitter Yoltage +20 v
Eanv Reverse VYoltage Avalanche Energy @ 180 mJ
Pp @ Tr =25°C Maximum Power Dissipation 160 W
Pp @ Te =100°C | Maximum Power Dissipation 65
Ty Operating Junction and -55 to +150
Tsta Storage Temperature Range “C
Soldering Temperature, for 10 sec. 300 (0.063 in. {1.8mm) from case)
Mounting torque, 6-32 or M3 screw. 10 Ibfein (1.1Nem)
Thermal Resistance
Parameter Typ. Max. Units
Rauc Junction-to-Case —_ 0.77
Racs Case-to-Sink, Flat, Greased Surface 0.24 —_ “CwW
Raua Junction-te-Ambient, typical socket mount —_ 40
Wt Weight 6 (0.21) — g (oz)
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)

“R Rectifier

Parameter Min. | Typ. |Max. | Units Conditions

ViBricEs Cdllecter-te-Emitter Breakdown Voltage 1200 | — — A Ve =0V, | = 250pA

VierECS Emitter-to-Collector Breakdown Voltage @ | 18 | — | — V | Vege=0V, Ic=1.0A

AVigrices/AT) | Temperature Coeff. of Breakdown Voltage | — | 0.37 | — | V/C | Vge =0V, Ic =1.0mA
— |254 | — le =10A

Voo Collector-to-Emitter Saturation Voltage — [274] 34 V lo=15A Ve = 1_5V
— 329 | — lc =30A See Fig.2, 5
— 253 | — lg=15A, T, =150°C

Vaenh) Gate Threshold Voltage 30 | — 6.0 Ve = Vg, o = 250pA

AV /AT, | Temperature Coeff. of Threshold Voltage — |33 | — |mVPC| Vge=Veg, lo=250pA

Jie Forward Transconductance & 80 | 12 | — S | Vee= 100V, Iz =15A
— | — | 250 Ve = 0V, Ve = 1200V

legs Zero Gate Voltage Collector Current — — | 20 HA | Ve =0V, Ve =10V, T, =25°C
— | — |3000 Ve = 0V, Vg = 1200V, T = 150°C

lses Gate-to-Emitter Leakage Curmrent — — |#100 | nA | Vap =20V

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

Parameter Min. | Typ. |[Max.| Units Conditions
Qg Total Gate Charge (tum-on) — | 84 |140 Il = 15A
Qe Gate - Emitter Charge {turn-on} — | 14 | 22 nC | Vgo =400V See Fig.8
Qe Gate - Collector Charge {tum-on) — 37 | 55 Vee = 15V
taqony Tum-On Delay Time — 30 —
tr Rise Time — | 22 | — s Ti=25°C
tdgom Tum-Off Delay Time — | 200 | 300 lc = 15A, Vo = 860V
1 Fall Time — | 150 | 230 Ve = 15V, R = 100
Eon Tum-On Switching Loss — | 073 | — Energy losses include "tail"
Eoif Tum-Off Switching Loss — (1866 | — md | See Fig. 9,10,14
Eis Total Switching Loss — 239 |28
tsc Short Circuit Withstand Time 10 — — Hs | Voo =720V, T,=125°C
Vae = 15V, R = 100
td(on) Tum-On Delay Time — | 29 | — Ty =150°C,
t Rise Time — | 24 | — Il = 15A, Voo = 960V
t4off) Tum-Off Delay Time — 870 | — | ™ | var =18V, Rg = 100
1 Fall Time — | 330 | — Energy losses include "tail"
Eis Total Switching Loss — 4893 | — mdJd | See Fig. 10,11,14
Eon Tum-On Switching Loss — 037 | — Ty =25"C, Vge =15V, Rz =10Q
E-s Tum-Off Switching Loss — | 089 | — md | lec=10A, Voo = 960V
Eis Total Switching Loss — |126 | — Energy losses include "tail"
Le Intemal Emitter Inductance — 13 | — nH | Measured 5mm from package
Cies Input Capacitance — |1600 | — Vae =0V
Coes Output Capacitance — 77 — pF | Voo =30V See Fig. 7
Cres Reverse Transfer Capacitance — 26 — f=1.0MHz

Details of note @ through & are on the last page
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Fig. 1 - Typical Load Current vs. Frequency
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Vg, Collector-to-Emitter Voltage (V) Ve, Gate-to-Emitter Voltage (V)
Fig. 2 - Typical Cutput Characteristics Fig. 3 - Typical Transfer Characteristics
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Maximum DC Collector Currant{A)

Fig. 4 - Maximum Collector Currentvs. Case

Thermal Response (Z 41 c )
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TR Rectifier
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Fig. 5 - Typical Collector-to-Emitter Voltage

vs. Junction Temperature
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Fig. 6 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Var =0V, f=1MHz 20 Noe = 400V
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Fig. 7 - Typical Capacitance vs. Fig. 8 - Typical Gate Charge vs.
Collector-to-Emitter Voltage Gate-to-Emitter Voltage
4.0
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Fig. 9 - Typical Switching Losses vs. Gate Fig. 10 - Typical Switching Losses vs.
Resistance Junction Temperature
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Fig. 11 - Typical Switching Losses vs. Fig. 12 - Turn-Off SOA

Collector-to-Emitter Current
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* Driver same type as D.U.T; V¢ = 80% of Vee{max
* Note: Due to the 50V power supply, pulse width and inductor

will ingrease to obtain rated Id.

Fig. 13a - Clamped Inductive

IRG4PH40KPDbF
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Fig. 13b - Pulsed Collector
Current Test Circuit

Fig. 14a - Switching Loss
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Notes:

@ Repetitive rating; Ve = 20V, pulse width limited by @ Repetitive rating; pulse width limited by maximum
max. junction temperature. ( See fig. 13b ) junction temperature.

@ Voo=80%(Voes) Vep =20V, L= 10UH, Rg = 108, @ Pulse width < 80ps; duty factor < 0.1%.

(See fig. 13a)
&  Pulse width 5.0ps, single shot.

TO-247AC Package Outline

Dimensions are shown in millimeters (inches)
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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.08/04
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