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High speed 5 FAST IGBT in TRENCHSTOP™ 5 technology copacked with

RAPID 1 fast and soft antiparallel diode

Features and Benefits:

High speed F5 technology offering

* Best-in-Class efficiency in hard switching and resonant
topologies

* 650V breakdown voltage

* Low gate charge Qg

* IGBT copacked with RAPID 1 fast and soft antiparallel diode
* Maximum junction temperature 175°C

+ Qualified according to JEDEC for target applications

* Pb-free lead plating; RoHS compliant

» Complete product spectrum and PSpice Models:
http://www.infineon.com/igbt/

Applications:
* Solar converters
* Uninterruptible power supplies

» Welding converters
» Mid to high range switching frequency converters

Key Performance and Package Parameters
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Maximum Ratings

For optimum lifetime and reliability, Infineon recommends operating conditions that do not exceed 80% of the maximum ratings stated in this datasheet.

Parameter Symbol Value Unit
Collector-emitter voltage, T,; = 25°C Vee 650 \Y,
DC collector current, limited by Tyjmax

Tc=25°C Ic 55.0 A

Tc =100°C 35.0

Pulsed collector current, f, limited by Tyjmax Icpuls 90.0

Turn off safe operating area ) 90.0

Vce €650V, Ty; £ 175°C, fp, = 1us :

Diode forward current, limited by Tyjmax

Tc =25°C I 36.0 A

Tc =100°C 21.0

Diode pulsed current, t, limited by Tijmax Irpus 90.0 A
Gate-emitter voltage V. 120

Transient Gate-emitter voltage (f, < 10us, D < 0.010) GE +30

Power dissipation T¢c = 25°C P 188.0 W
Power dissipation Tc = 100°C ot 93.0

Operating junction temperature T, -40...+175 °C
Storage temperature Tstg -55...+150 °C
Soldering temperature, °C
wave soldering 1.6mm (0.063in.) from case for 10s 260

Mounting torque, M3 screw

Maximum of mounting processes: 3 M 0.6 Nm
Thermal Resistance

Parameter ‘Symbol ‘Conditions Max. Value Unit
Characteristic

IGBT thermal resistance, .

junction - case Ring-o) 0.80 K/W
Diode thermal resistance, .

junction - case Ring-c 1.80 K/wW
Thermal resistance .

junction - ambient R 62 KIW
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Electrical Characteristic, at T,; = 25°C, unless otherwise specified

L. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
Static Characteristic
Collector-emitter breakdown voltage| Vigrices | Vee = OV, Ic = 0.20mA 650 - - V
Vee = 15.0V, Ic = 30.0A
. . T,j=25°C - 1.60 | 2.10
Collector-emitter saturation volta Vi ) .
ge |Veesat |7 =125°C - l1eo| - |V
T,;=175°C - 1.90 -
Vee = 0V, IF=15.0A
. T, =25°C - 1.35 | 1.80
Diode forward voltage Ve T = 125°C ] 130 ) \
T,j=175°C - 1.30 -
Gate-emitter threshold voltage Veewny  |Ic = 0.30mA, Vce = Ve 3.2 4.0 4.8 V
Vce = 650V, Vee = 0V
Zero gate voltage collector current |/ces T,j=25°C - - 40.0 | pA
T,;=175°C - - 14000.0
Gate-emitter leakage current Ices Vce = 0V, Vee = 20V - - 100 | nA
Transconductance Ots Vce = 20V, Ic = 30.0A - 38.0 - S
Electrical Characteristic, at T,; = 25°C, unless otherwise specified
L. Value .
Parameter Symbol |Conditions - Unit
min. ‘ typ. ‘ max.
Dynamic Characteristic
Input capacitance Cies - 1800 -
Output capacitance Coes Vee = 25V, Vee = 0V, f = 1MHz - 45 - pF
Reverse transfer capacitance Cres - 9 -
Vee =520V, Ic = 30.0A,
Gate charge Qe Vo = 15V - 65.0 - nC
Internal emitter inductance
measured 5mm (0.197 in.) from Le - 7.0 - nH
case
Switching Characteristic, Inductive Load
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at T,; = 25°C
Turn-on delay time fa(on) T, = 25°C, - 19 - ns
Rise time t Vee =400V, I = 15.0A, - 9 - ns
. Vee = 0.0/15.0V,
Turn-off delay time La(off) Raon) = 23.0Q, Rewm = 23.0Q, - 170 - ns
Fall time tr Lo = 30nH, Co = 30pF - 10 - ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.28 - | mJ
Turn-off energy Eor diode reverse recovery. - (007 | - |mJ
Total switching energy Eis - 0.35 - mJ
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Turn-on delay time fd(on) T, = 25°C, - 18 - ns
Rise time t: 500 - 8000/\1/5 18\/: 5.0A, - 4 - ns
Ge = U. UV,
Turn-off delay time taof) Rcon) = 23.0Q, Ram = 23.0Q, - 174 - ns
Fall time t Lo = 30nH, Co = 30pF - 15 - | ns
Lo, Co from Fig. E .
Turn-on energy Eon Energy losses include “tail” and - 1009 - |md
Turn-off energy Eor diode reverse recovery. - 1002 - |mJ
Total switching energy Eis - 0.11 - mJ
Diode Characteristic, at T,; = 25°C
Diode reverse recovery time frr T, = 25°C, - 55 - ns
Diode reverse recovery charge Qr )/R_zéog,l/’ - 0.41 - uC
F= . ’
Diode peak reverse recovery current /im die/dt = 1600A/us - 14.4 - A
Diode peak rate of fall of reverse .
recovery current during o din/cit ) -399 - |As
Diode reverse recovery time trr T, = 25°C, - 29 - ns
Diode reverse recovery charge Qr IVR_=548£V’ - 0.22 - uC
F=9. )
Diode peak reverse recovery current rm die/dt = 1300A/us - 12.6 - A
Diode peak rate of fall of reverse .
recovery current during fo din/alt ) -820 - |Abs
Switching Characteristic, Inductive Load
Value
Parameter Symbol |Conditions : ‘ ¢ ‘ Unit
min. | typ. | max.
IGBT Characteristic, at T,; = 150°C
Turn-on delay time fa(on) T, = 150°C, - 18 - ns
Rise time t KCC = 3002\1/5 /8\/: 15.0A, - 10 - ns
GE — V. . ’
Turn-off delay time faof) Roon) = 23.0Q, Rewm = 23.0Q, - 203 - ns
Fall time t; tg :C?jofr:lc;lrhCFqu SOPF - 3 - ns
, ig.
Turn-on energy Eon Energy losses include “tail” and - 0.38 - | mJ
Turn-off energy Eor diode reverse recovery. - (012 - |mJ
Total switching energy Es - 0.50 - mJ
Turn-on delay time fa(on) T, = 150°C, - 16 - ns
Rise time t KCC = 3009\1/5 18\/: 5.0A, - 5 - ns
GE — U. . y
Turn-off delay time fa(of) Raon) = 23.0Q, Reem = 23.0Q, - 230 - ns
Fall time t tg =C?30fr:|c;|r,nCFqg: SOPF - 9 - ns
, ig.
Turn-on energy Eon Energy losses include “tail” and - 0.15 - | mJ
Turn-off energy Eot diode reverse recovery. - 0.04 - md
Total switching energy Eis - 0.19 - mJ
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Diode reverse recovery time trr T, =150°C, - 83 - ns

Diode reverse recovery charge Qrr IVR—=1‘£1~308X1 - 0.90 - uC
F= T0.UA,

Diode peak reverse recovery current /im dir/dt = 1600A/us - 19.3 - A

Diode peak rate of fall of reverse .

recovery current during t, din/dlt - -288 - |Alus

Diode reverse recovery time trr T,; = 150°C, - 51 - ns

Diode reverse recovery charge Qrr IVR_=548£V’ - 0.49 - uC
F = 90.UA,

Diode peak reverse recovery current /im dir/dt = 1300A/us - 17.7 - A

Diode peak rate of fall of reverse dii/dt ) 538 - |Aps

recovery current during
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INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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