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UltraFast CoPack IGBT

ULTRAFAST SOFT RECOVERY DIODE T
Features Vees = 600V
+ Generation 4 IGBT design provides tighter
parameter distribution and higher efficiency
{minimum switching and conduction losses) than VCE(on) typ. = 1.67V
prior generations
* IGBT co-packaged with HEXFRED ultrafast, ultrasoft _ _
recovery anti-parallel diodes for use in bridge £ @Vge =15V, Ic =60A
configurations
* Industry-benchmark Super-247 package with n-channel
higher power handling capability compared to
same footprint TO-247
+ Creepage distance increased to 5.35mm
* | ead-Free
Benefits P
* Generation 4 IGBT's offer highest efficiencies P
. &7 A
available o
* Maximum power density, twice the power
handling of TO-247, less space than TO-264 _
« IGBTs optimized for specific application conditions SUPER - 247
+« HEXFRED diodes optimized for performance with IGBTs
+ Cost and space saving in designs that require
multiple, paralleled IGBTs
Absolute Maximum Ratings
Parameter Max. Units
Vees Collector-to-Emitter Voltage 600 v
lc @ Tg=25°C Continuous Collector Current 85®
lc @ Te = 100°C | Continuous Collector Current 60
lem Pulsed Collector Current © 200 A
ILm Clamped Inductive Load Current @ 200
IF @ T = 100°C Diode Continuous Forward Current 60
=Y Diode Maximum Forward Current 350
Vae Gate-to-Emitter Voltage + 20 '
Pp @ T = 25°C Maximum Power Dissipation 350 W
Pp @ Tc = 100°C | Maximum Power Dissipation 140
Ty Operating Junction and -55 to +150
Ts1a Storage Temperature Range °C
Soldering Temperature, for 10 sec. 300 (0.063 in. (1.6mm) from case)
Thermal Resistance\ Mechanical
Parameter Min Typ. Max. | Units
Rasc Junction-to-Case - IGBT —_— —_— 0.36
RaJc Junction-to-Case - Diode - 0.69 “CIW
Rocs Case-to-Sink, flat, greased surface —_— 0.24 —_
Roua Junction-to-Ambient, typical socket mount — 38
— _| Recommended Clip Force 20.0(2.0) — — [N (kgf)
Weight — 6(0.21) — g (oz)
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Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. [Max. | Units Conditions
Viemces Collector-to-Emiftter Breakdown Voltage® | 600 | — | — | V[ Vae =0V, I = 250pA |
AVpricesfaTy Temperature Coefi. of Breakdown Voltage | — (039 | — | VFC | Ve = OV, I = 10mA :
Vi) Collector-lo-Emitter Saluration Vallage | — | 1.67 | 2.0 Ig; = 60A Vae=18vV |
— 185 | — Ic = 100A See Fig.2,5 |
— e g Iz = 60A, T, =150°C |
Vagim) Gate Threshold Voltage 30 |— | 60 Voe = Vae, Io = 250pA |
ANeenyAT)| Temperature Coeff. of Threshold Voltage | —— | <13 | — |mV/™C| Ve = Vae, lo = 1.5mA
Ol Forward Transconductance & 47 | 70 |=——| & Vee = 50V, Ip = 604
legs Lero Gate Voltage Collectar Currant —_— | = | 500 | pA | Vge = OV, Ve = GO0V
o i3 ma | Vge = OV, Vog = B0OV, Ty = 150°C
Vem Diode Forward Voltage Drop — 1.7 v Ig = G0A See Fig, 13
— _— lg = 60A, T;=150°C
lges Gate-lo-Emitter Leakage Current — | — |2100| nA | Ve = =20V
Switching Characteristics @ T, = 25°C (unless otherwise specified)
- Parameter Min. | Typ. |Max. | Units Conditions
gy Total Gate Charge (tum-on) — 520 Iz = 60A
Cige Gate - Emitter Charge (turn-on) — | 44 | 66 | nC | Voo =400V See Fig. 8
Qe Gate - Collector Charge (turm-onj — | 160 | 240 Ve = 15V
feijom) Tum-0On Delay Time — — Ty=25°C
tr Rize Time — | 84 |— | ns | lg=60A, Voo = 480V
taom Tum=0ff Delay Time - | 245 | 368 Ve = 15V, Rg = 5.00
by Fall Time — | 110 | 167 Energy losses include “tail” and
Eon Tum-On Switching Lass — | 326 | — diode raverse recovery.
Ew Tum-0f Switching Loss — 227 | — | mJ | Ses Fig. 9,10, 11,18
Eis Total Switching Loss — (353 | 7.2
taeay Tum-0n Delay Time — | | — T,=150°C, See Fig. 8,10, 11,18
e Rise Time — | 88 |— | ns | Igc=60A, Voo = 480V
Latg ity Tum-0ff Delay Time —_| 353 | — Vae = 158V, Rg = 5.000 |
b Fall Time —_ 150 | =— Energy losses include “tail” and |
Eis Total $wi1nhin_5_Ln$5 = | 7.1 | =— | mJ | dioda raverse recovery.
Le Internal Emitter Inductance — | 13 |— | nH | Measured Smm from package
Cias Input Capacitance — | 7500 | — Vee = 0V
Coss Qutput Capacitance —_— | 720 | — | pF | Ve =30V See Fig. 7
Cras Reverse Transfer Capacitance — | 83 | — f=1.0MHz
ter Diode Reverse Recovery Time — | 82 [120 e Ty=25°C Sea Fig.
— | 140 | 210 Ty=125°C 14 lp = 60A
[ Diode Peak Reverse Recovery Current | — | 8.2 | 12 A Ty=25"C See Fig.
— [ 13 | 20 Ty=125°C 15 VR = 200V
Qir Diode Reverse Recovery Charge — | 364 | 546 Ty=25°C See Fig.
— 1084 |1625 nG Ty=125"C 16 | diddt = 200A0s
dimepa'dt | Diode Peak Rate of Fall of Recovery — | 328 | — Alus Ty=25°C  Ses Fig.
During ty — | 266 | — Ty=125°C 17
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Vg, Gate-to-Emitter Voltage (V)
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Figure 19. Clamped Inductive Load Test Circuit Figure 20. Pulsed Collector Current

Notes: Test Circuit

D Repetitive rating: Vge=20V; pulse width limited by maximum junction
temperature (figure 20)
QVe=80%Vees), Vge=20V, L=10pH, Rg=5.0Q {figure 19)
@ Pulse width < 80ys; duty factor <0.1%
@ Pulse width 5.0ps, single shot
®Current limited by the package, (Die current = 100A)
www.irf.com 9
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c Outli 4 Di . S 247 TR Rectifier
5.3 [.209]
47 [.185]
kwsw [624] | 2.6 [L102]
15,1 [,594] 2.2 [.087]
o g 30 [118]
20 [079] B 2.5 [.098]
T ' 1.5 [.059]
20.8 [.829]
19.8 [.779]
21.60 [.063]
MAXIMUM ox 12 [.047]
0.8 [.031]
P *L 4.0 [.157]
i I % L MAXIMUM i
79 i *
14.7 [579] : 0.5 [.024] 1
13.7 [539] SECTION E-E £ £
| L
1.2 [.047] L 26 [.102]
o[sm ze  HEm moe[0] 0 LN o 25 oo
2x o »\
1.2 [.047]
NOTES: LEAD ASSIGNMENTS
1. DIMENSIONS & TOLERANCING PER ASME Y14.5M—1994 MOSFET. 1GBT
2. CONTROLLING DIMENSION: MILLIMETER 1 — GATE 1 — GATE
3. DIMENSIONS ARE SHOWN IN MILLIMETRES [INCHES] § - ZS’D‘SCE § - ES‘LTL(EECRTOR
4 — DRAIN 4 — COLLECTOR

Super-247 (TO-274AA) Part Marking Information

EXAMPLE: THIS IS AN IRFPS37N50A WITH
ASSEMBLY LOT CODE 1789
ASSEMBLED ON WW 19, 1997
IN THE ASSEMBLY LINE "C"

PART NUMBER

INTERNATIONAL RECTIFIER

LOGO
DATE CODE
ASSEMBLY LOT CODE YEAR 7 = 1997
WEEK 19
LINE C

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

Data and specifications subject to change without notice.

International
IR 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. 09/04
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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