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IR Rectifier

INSULATED GATE BIPOLARTRANSISTOR

Features

e Standard: Optimized for minimum saturation
voltage and low operating frequencies ( < 1kHz)

* Generation 4 IGBT design provides tighter
parameter distribution and higher efficiency than

Generation 3

e Industry standard TO-247AC package

e L ead-Free

Benefits

PD -95171

IRG4PC40SPbF

Standard Speed IGBT

n-channel

C
Vces=600V
VcE(on) typ. = 1.32V
E @Vge=15V,Ic=31A

* Generation 4 IGBT's offer highest efficiency available
* IGBT's optimized for specified application conditions
* Designed to be a "drop-in" replacement for equivalent

industry-standard Generation 3 IR IGBT's

TO-247AC
Absolute Maximum Ratings
Parameter Max. Units
VcEs Collector-to-Emitter Breakdown Voltage 600 \Y
Ic @ Tc =25°C Continuous Collector Current 60
Ic @ Tc =100°C | Continuous Collector Current 31 A
lcm Pulsed Collector Current ® 120
ILm Clamped Inductive Load Current @ 120
VGE Gate-to-Emitter Voltage + 20 \'
Earv Reverse Voltage Avalanche Energy ® 15 mJ
Pp @ Tc=25°C Maximum Power Dissipation 160 W
Pp @ Tc=100°C | Maximum Power Dissipation 65
Ty Operating Junction and -55 to + 150
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (0.063 in. (1.6mm from case )
Mounting torque, 6-32 or M3 screw. 10 Ibfein (1.1Nem)
Thermal Resistance
Parameter Typ. Max. Units
Resc Junction-to-Case _— 0.77
Recs Case-to-Sink, Flat, Greased Surface 0.24 _— °C/W
Raua Junction-to-Ambient, typical socket mount — 40
Wit Weight 6 (0.21) —_— g (0z)
1
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IGR Rectifier
Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. |Typ. [Max. | Units Conditions
V(BR)CES Collector-to-Emitter Breakdown Voltage 600 | — — \Y Vge =0V, Ic = 250uA
V(BR)ECS Emitter-to-Collector Breakdown Voltage @ | 18 — — \'% Vge=0V, Ic=1.0A
AV(sRr)ces/AT, | Temperature Coeff. of Breakdown Voltage| — [0.75 | — | V/°C| Vge =0V, Ic=1.0mA
— 132 | 15 Ic=31A Vge =15V
VcE(©ON) Collector-to-Emitter Saturation Voltage — (168 | — Vv Ic = 60A See Fig.2, 5
— (132 | — lc=31A,T;=150°C
VGE(th) Gate Threshold Voltage 30 | — | 60 Vce = VaE, Ic = 250pA
AVGe(thy/ATy | Temperature Coeff. of Threshold Voltage — |93 | — [mV/°Q VcE = VaE, Ic = 250pA
Ofe Forward Transconductance ® 12 | 21 — S | Vce= 100V, Ic = 31A
lces Zero Gate Voltage Collector Current — | = |20 pA Vae = 0V, Ve = 600V
— — | 20 Ve =0V, Vcg =10V, Ty =25°C
— | — |1000 Vae =0V, Vce =600V, Ty = 150°C
lces Gate-to-Emitter Leakage Current — | — [£100 | nA | Vgg =+20V
Switching Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. |Max.| Units Conditions
Qq Total Gate Charge (turn-on) — | 100 | 150 Ic=31A
Qge Gate - Emitter Charge (turn-on) — | 14 | 21 nC | Vgc = 400V See Fig. 8
Qqc Gate - Collector Charge (turn-on) — | 34 | 51 Vge = 15V
td(on) Turn-On Delay Time — |22 | —
ty Rise Time — 18 | — ns Ty=25°C
t4(off) Turn-Off Delay Time — | 650 | 980 Ic = 31A, Ve = 480V
1 FallTime — | 380 |570 Vge = 15V, Rg = 10Q
En Turn-On Switching Loss — 045 | — Energy losses include "tail"
Eoit Turn-Off Switching Loss — | 65 | — mJ | See Fig. 10, 11,13, 14
Eits Total Switching Loss — |6.95 9.9
td(on) Turn-On Delay Time — | 23 | — Ty=150°C,
ty Rise Time — 21 — ns Ic = 31A, Ve = 480V
ta(ot) Turn-Off Delay Time — (1000 | — Vge = 15V, Rg = 10Q
t FallTime — | 940 | — Energy losses include "tail"
Eits Total Switching Loss — 12 — mJ | See Fig. 13, 14
Le Internal Emitter Inductance — | 18 | — nH | Measured 5mm from package
Cies Input Capacitance — [2200 | — Vge = 0V
Coes Output Capacitance — [ 140 | — pF | Vcc =30V See Fig. 7
Cres Reverse Transfer Capacitance — | 26 | — f =1.0MHz
Notes:
® Repetitive rating; Vgg = 20V, pulse width limited by @ Pulse width < 80us; duty factor < 0.1%.

max. junction temperature. ( See fig. 13b )
® Pulse width 5.0ps, single shot.
@ VCC = 800/0(VCE5), VGE = 20V, L= 10[JH, RG = 109,
(See fig. 13a)

® Repetitive rating; pulse width limited by maximum
junction temperature.
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TO-247AC Package Outline

Dimensions are shown in millimeters (inches)

International
ISR Rectifier

Nores:
1 DINENSIONNG AND TOLERANCING PER ASHE Yia S 1004,

A N
- 1 A onn )
: P o
|
H e (I BT 2 DNENSONS ARE SHOWN IN NCHES [MLLIETERS]
! 1 CONTOUR OF SL0T OPTIONAL
| ! et DINENSION D & E DO NOT INCLUDE MOLD FLASH WOLD FLASH SHALL NOT EXCEED 005 (0127)
‘ BER SIDE. TWESE DIMENSIONS ARE WEASURED AT THE DUTERMDST EXTREMES OF THE PLASTIC BODY.
= ‘ e A A\ L. san conTaun coONSL WraN oo ot & o
1 ‘ o LEAD FINSH UNCONTROLLED W L1,
! aP 10 HAVE A NAXNUM DRAFT ANGLE OF 1.5 * TO THE TOP OF THE PART WTH A MAXNUM HoLE
' DIACTER OF 154" [391)
‘ I ' T OUTAE CONORIS 70 KT GUTLNE T0-247 WK THE EXCEBTIN G DRI «
B [T
‘ .| | swaoc [ mews LTS
| ] W ] w W T v | ores
! T s | s | am | 5% LeAp AssomieTs
A, R
w2 | o | o || 1m0 | 2m
[y EEHBEEH] u o | oss || oo | a0 HExE
o | om | o || osm | 13 1 e
w2 | oo | om || e | 2w 2 bRy
VEW A=A G| ws | o || 1es | a7 5 souRee
- v | a2 | oaw || ogs | ses 7 oran
e w | ez | s || 1s | 3m
- ~. ois | o3 || oz | ob
g S | s | oo | o on cos_copick
/! . 0 778 a1 e 2070 4
- O < Bl I I o
. i N o2 | om | om || ox | o7 -
/b DE £ \ e | oz | om | mas | wmr | 4 ao BNTER
{ A A ‘ ‘ | E 540 - 1572 -
. 315 B %% e
i j “
VIO eris Il oS
} 0o | e | e || an | am .- ANODE/OPEN
\ L/ W o 27 okmooe
N H o [ | IE | s 37 Anooe
N a1 o || 02| em
-, ) o | as | o2 || s3 | e
il ® 6 s
- s EIa S

TO-247AC Part Marking Information

EXAMPLE: THIS IS AN IRFPE30
WITH ASSEMBLY
LOT CODE 5657

ASSEMBLED ON WW 35, 2000
INTHE ASSEMBLY LINE "H"

Note: "P" in assembly line
position indicates "Lead-Free"
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PART NUMBER

i DATE CODE

YEAR 0 = 2000
WEEK 35
LINE H
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