imeon IGB30N60T

TrenchStop® Series

Low Loss IGBT in TrenchStop® technology

. Vel'y low VCE(sat) 1.5V (typ)

¢ Maximum Junction Temperature 175 °C

e Short circuit withstand time — 5us

» Designed for frequency inverters for washing machines, fans, E
pumps and vacuum cleaners

. TrenchStop® technology for 600 V applications offers :

- very tight parameter distribution
- high ruggedness, temperature stable behavior <>
- very high switching speed L .
» Positive temperature coefficient in Vcesar PG_TO_zes_s_f
* LowEMI
» Pb-free lead plating; RoHS compliant
«  Qualified according to JEDEC' for target applications
e Complete product spectrum and PSpice Models : http://www.infineon.com/igbt/
Type Vce Ic Veesat),7ji=25c | Timax | Marking Code Package
IGB30ONGOT 600V | 30A 1.5V 175°C G30T60 PG-TO-263-3-2
Maximum Ratings
Parameter Symbol Value Unit
Collector-emitter voltage Vce 600 \%
DC collector current, limited by Tjmax Ic A
Tc = 25°C 60
Tc =100°C 30
Pulsed collector current, t, limited by Tjmax lcpuls 90
Turn off safe operating area (Vce < 600V, Tj< 175°C) - 90
Gate-emitter voltage Vee +20 V
Short circuit withstand time? tsc 5 Hs
VGE = 15V, Vccs 400V, T] <150°C
Power dissipation T = 25°C Piot 187 w
Operating junction temperature T, -40...4175 °C
Storage temperature Tstg -55...+175
Soldering temperature (reflow soldering, MSL1) - 260

' J-STD-020 and JESD-022
2 Allowed number of short circuits: <1000; time between short circuits: >1s.
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Infineon

TrenchStop® Series

IGB30ONGOT

Thermal Resistance

Parameter Symbol Conditions Max. Value Unit
Characteristic
IGBT thermal resistance, Rinc 0.80 K/W
junction — case
Thermal resistance, RinJa 6 cm?Cu 40
junction — ambient
Electrical Characteristic, at T, = 25 °C, unless otherwise specified
. Value .
Parameter Symbol Conditions - Unit
min. ‘ typ. ‘ max.
Static Characteristic
Collector-emitter breakdown voltage | V(gr)ces | Vee=0V, /c=0.2mA 600 - - \
Collector-emitter saturation voltage Vcesaty | Vee = 15V, [c=30A
T;=25°C - 1.5 2.05
T;=175°C - 1.9 -
Gate-emitter threshold voltage VGE(th) 1c=0.43mA, 4.1 4.9 5.7
Vce=Vee
Zero gate voltage collector current Ices Vce=600V, MA
Vege=0V
T;=25°C . . 40
T;=175°C - - 1000
Gate-emitter leakage current Iges Vee=0V,Vge=20V - - 100 nA
Transconductance Jts Vce=20V, Ic=30A - 16.7 - S
Integrated gate resistor Rgint - Q
Dynamic Characteristic
Input capacitance Ciss Vce=25V, - 1630 - pF
Output capacitance Coss Vee=0V, - 108 -
Reverse transfer capacitance Ciss f=1MHz - 50 -
Gate charge Qgate Vce=480V, [c=30A - 167 - nC
Vege=15V
Internal emitter inductance Le - 7 - nH
measured 5mm (0.197 in.) from case
Short circuit collector current” le(sc) Vee=15V,tsc<5us - 275 - |A
Vce = 400V,
T, = 150°C

Y Allowed number of short circuits: <1000; time between short circuits: >1s.
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Infineon

TrenchStop® Series

IGB30ONGOT

Switching Characteristic, Inductive Load, at 7=25 °C

. Value )

Parameter Symbol Conditions - Unit
min. ‘ Typ. ‘ max.
IGBT Characteristic
Turn-on delay time ta(on) T;=25°C, 23 - ns
Rise time t, Vce=400V,/c=30A, 21 -
. Vse=0/15V,
Turn-off delay time td(off) Rs=10.6 Q 254 -
Fall time t; L,”=136nH, 46 -
1)
Turn-on energy E., C, '=39pF 0.69 - mJ
Energy losses include

Turn-off energy E o “tail” and diode 0.77 -
Total switching energy Eis reverse recovery. 1.46 -
Switching Characteristic, Inductive Load, at =175 °C

. Value .
Parameter Symbol Conditions - Unit

min. ‘ Typ. ‘ max.
IGBT Characteristic
Turn-on delay time ta(on) T;=175°C, 24 - ns
Rise time t, Vcc=400V,/c=30A, 26 i
. VGE=O/1 5V,
Turn-off delay time ta(off) Rs= 10.6 Q 292 -
Fall time t; L,”=136nH, 90 -
1)_
Turn-on energy Eon C, =39pF 1.0 - mJ
Energy losses include

Turn-off energy Eos “tail” and diode 1.1 -
Total switching energy Eis reverse recovery.”) 2.1 -

R Leakage inductance L, and Stray capacity C, due to dynamic test circuit in Figure E.
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Ic, COLLECTOR CURRENT

Pkot, POWER DISSIPATION

Infineon

IGB30ONGOT

TrenchStop® Series
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Figure 1. Collector current as a function of
switching frequency
(Tj<175°C, D = 0.5, Ve =400V,
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Ic, COLLECTOR CURRENT

Ic, COLLECTOR CURRENT

Infineon

IGB30ONGOT

TrenchStop® Series
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t, SWITCHING TIMES

t, SWITCHING TIMES

Infineon

IGB30ONGOT

TrenchStop® Series
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Figure 9. Typical switching times as a
function of collector current
(inductive load, T,=175°C,
Ve =400V, Ve = 0/15V, Rg= 10Q,
Dynamic test circuit in Figure E)
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Figure 11. Typical switching times as a
function of junction temperature
(inductive load, Ve =400V,
Vee = 0/15V, Ic = 30A, Rg=10Q,
Dynamic test circuit in Figure E)
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Figure 10. Typical switching times as a
function of gate resistor
(inductive load, T,=175°C,
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E, SWITCHING ENERGY LOSSES

E, SWITCHING ENERGY LOSSES

imeon IGB30N60T

TrenchStop® Series
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Ve, GATE-EMITTER VOLTAGE

lc(sc), short circuit COLLECTOR CURRENT

Infineon

IGB30ONGOT

TrenchStop® Series

/ \
/// C
/ // 1nF bl
15V /’/,
L
120V // o
/ =
/1 480V o
10V 17 2 \|
1 % A
[ S N
— C
/ 100pF oss |
5V N
I~
/ = -
T~y
— Crss_
OVonC 30nC 60nC 90nC 120nC 150nC 180n! OV 10V 20V 30V 40V
QcE, GATE CHARGE VcEe, COLLECTOR-EMITTER VOLTAGE
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Zinyc, TRANSIENT THERMAL RESISTANCE

Infineon

TrenchStop® Series

IGB30ONGOT
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imeon IGB30N60T

TrenchStop® Series

PG-TO-263-3-2
A
E c?
[ M —
— —
s |
[ I
— A ]
E1 |
b2 | S
] T
o~ —
-t L, .
[e] ¢
F1
FOOTPRINT F2 F3
- 5 = )
w w
=]
w
- MILLIMETERS INCHES
MIN MAX MIN MAX
A 4.30 457 0.169 0.180
Al 0.00 0.25 0.000 0.010
b 0.65 0.85 0.026 0.033 DOCUMENT NO.
b2 0.95 115 0.037 0.045 Z8B00003324
c 0.33 0.65 0.013 0.026 .
c2 117 1.40 0.046 0.055 SCALE
D 8.51 9.45 0.335 0.372
D1 7.10 7.90 0.280 0.311
E 9.80 10.31 0.386 0.406 o e
E1 6.50 8.60 0.256 0.339 ——_— Ty
e 2.54 0.100 4
el 5.08 0.200 =
N 2 2 EUROPEAN PROJECTION
H 14.61 15.88 0575 0.625
L 2.29 3.00 0.090 0118
K] 0.70 1.60 0.028 0.063
L2 1.00 1.78 0.039 0.070
F1 16.05 16.25 0.632 0.640
F2 9.30 9.50 0.366 0.374 \SSUE DATE
F3 4.50 4.70 0.177 0.185 30-08-2007
Fé 10.70 10.90 0.421 0.429
F5 3.65 3.85 0.144 0.152 REVISION
F6 125 145 0.049 0.057 01

10 Rev. 2.3 04.03.2009



Infineon

TrenchStop® Series

IGB30ONGOT

VGE
A
N 90% ¥

\ . / 10% Vg N
]C
A

7 ~90% I, 90% I
107 [ P, 10% I,
C »
Kca
/. 2
90% Ve

Ta(ott)

~A
~

i

f d(on)

f

r

Figure A. Definition of switching times

Vee
A
TN-907% Ve
\ % / 107% Ve
Ie
A
- N~
1% I
\27
Vee
A
2
EOFF:)(YVCEx]def EON:ff\/CEx[cxdf
1 3
2 3% Vee
t fy f3 1y

Figure B. Definition of switching losses

11

SIs

di_ /dt t =t +t
% Q,=0, +Q
I B
N
t
0,

, ()¢ (W) 0%/
o di_/dt |V
90% /| ?

Figure C. Definition of diodes
switching characteristics

71
r
> P() rq
$'S00053

Figure D. Thermal equivalent

circuit

D.U.T.

(DIOde)’@ H

D.U.T.
(IGBT)

Figure E. Dynamic test circuit

Rev. 2.3 04.03.2009



imeon IGB30N60T

TrenchStop® Series

Published by

Infineon Technologies AG

81726 Munich, Germany

© 2009 Infineon Technologies AG
All Rights Reserved.

Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics. With respect to any examples or hints given herein, any typical values stated herein and/or
any information regarding the application of the device, Infineon Technologies hereby disclaims any and all
warranties and liabilities of any kind, including without limitation, warranties of non-infringement of intellectual
property rights of any third party.

Information

For further information on technology, delivery terms and conditions and prices, please contact the nearest
Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the
types in question, please contact the nearest Infineon Technologies Office. Infineon Technologies
components may be used in life-support devices or systems only with the express written approval of
Infineon Technologies, if a failure of such components can reasonably be expected to cause the failure of
that life-support device or system or to affect the safety or effectiveness of that device or system. Life support
devices or systems are intended to be implanted in the human body or to support and/or maintain and
sustain and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other
persons may be endangered.
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000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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