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INSULATED GATE BIPOLARTRANSISTOR

PD -95171

IRG4PC40SPbF

Standard Speed IGBT

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

* Lead-Free

n-channel

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

Benefits

* 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

Rocs Case-to-Sink, Flat, Greased Surface 0.24 _— °C/W
Raua Junction-to-Ambient, typical socket mount — 40

Wit Weight 6 (0.21) _— g (oz)
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IR 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/ATy | Temperature Coeff. of Breakdown Voltage| — [0.75 | — | V/°C| Vge =0V, Ic=1.0mA
— 132 | 15 lc=31A Ve =15V
VcE(©ON) Collector-to-Emitter Saturation Voltage — (168 | — Vv Ic = 60A See Fig.2, 5
— 132 | — Ilc=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 — | — [250 pA Ve = 0V, Vce = 600V
— — 2.0 Vge =0V, Vce =10V, Ty =25°C
— — 1000 Ve =0V, Vcg =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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TGR Rectifier
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Fig. 4 - Maximum Collector Current vs. Case

Fig. 5 - Collector-to-Emitter Voltage vs.
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Fig. 7 - Typical Capacitance vs.
Collector-to-Emitter Voltage
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Fig. 9 - Typical Switching Losses vs. Gate
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R = . 480V
“4x1c@25°C

50v] 0-a80v | , ¢

T T = L 480pF

A T 9ol
* Driver same type as D.U.T.; V¢ = 80% of Vce(max)
* Note: Due to the 50V power supply, pulse width and inductor
will increase to obtain rated Id.
Fig. 13a - Clamped Inductive Fig. 13b - Pulsed Collector
Load Test Circuit Current Test Circuit
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Driver* Fig. 14a - Switching Loss
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IGR Rectifier
TO-247AC Package Outline

Dimensions are shown in millimeters (inches)

A
A B o
[ M a ' o T ONENSIONNC AND TOLERANCINC RER ASUE Yia SN 1904
o e 2 DNENSIONS ARE SHOWN N INGHES [WLLNETERS)]
| GONTOUR OF SLOT GPTIONAL.
i | | DNENSION D & E DO NOT NCLUDE MOLD FLASH WOLD FLASH SHALL NOT EXCEED 005 (0.127)
! ] - \ T D T e e P 8 D
TN 7 - , A A\ AL 4p coNToUR cPTONAL Wk ONENEONS of & €
iy T I ‘ o A\ LEAD FNSH UNCONTROLLED N L1,
e B . ! AN o7 To HAVE A NAXNUM DRAFT ANGLE OF 115 * 0 THE T0P OF THE PART Wi A NAXKUM HoLE
w P ! DAVETER OF 154 [591]
‘ et ] B 5 OUTLIE COVOMS 10 DTG QUTINE T0-247 W THE EXEEPTEN OF DHENSI <
) . 2. NS
‘ | | svieoL [ oS iR
| [ T o B P
! A | s || e | o Lea0 AssomiEnTs
A, A T I )
s | om | e || 1w | za
Iy EIEECaE:) © 03 o || e | 140 HEXPEL
oo | om | oo || 0w | 43 '
v | o | oo || te | 23 2 oRAN
VIEW A—A vi | o | o2 || tes | 237 3= souRee
. e | | oamo || o2 | 3as 2 oran
=TT oo | de | s || oas | 3w
- ~ PLamio anst uETAL S 7 S el et
~ , o | o | oo || o3 | om icB1s_coPACK
L / \, o038 o | e | ms || w0 | mw | s
. [ I Tl BT I o
~ mf- / h G IILIIIIIIY oz | m | om || 0w | o 27 couscr
/b DE E \ NS c | e | e || oz | tem | 4 -
M a1 i \ 7 N I I R e 4 couLECTOR
| | oy NZE . =5 e
VAT T T j a o 75 .
NIRRT f& [ = = | T B T DinES
" ) h Uo7 U 16 189 371 | a2 1. ANODE/OPEN
. ) N 2 caTonE
\, RN | IR o [T | @ | 3% | 58 37 anooe
N ‘ P S = | IR
- o | 2 | a6 | s | ses
~ il SECTION C-C, D-D, E-E R | G | e || e | sw
- s A= S5
VIEW B

TO-247AC Part Marking Information

EXAMPLE: THIS IS AN IRFPE30
WITH ASSEMBLY Q PART NUMBER
LOT CODE 5657 INTERNATIONAL

ASSEMBLED ON WW 35, 2000 RECTIFIER IRFPE30 |

—
IN THE ASSEMBLY LINE "H" LOGO TOR oo )
Note: "P"in assembly line /" DATE CODE

position indicates "Lead-Free" ASSEMBLY YEAR 0 = 2000
LOT CODE WEEK 35
LINE H

International
TSGR 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.

Data and specifications subject to change without notice. 04/04
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/




OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




