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Example of power-cycling capability for an IGBT power module
- -
1,0E+10 = cycle time:
=~ tec<3,0s
" 1,0E+09 %
% = - temperature level:
a« 1,0E+08 —;%ﬁ ij,max=1 50°C
‘S N
S 1,0E+07 = = load conditions:
pd ~ current: 1=l om.
1,0E+06 %
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Power-cycling capability: typical dependency on tn
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Power Cycling Capability for Modules rated at T,; ,, ., =190°C
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Power cycling capability 1200V IGBTs in T0247
until EOL at T pmean= 105°C
1E+11
Note:
=S
10410 —100% Inom
= = — = 50% Inom > \Elnd—of—\ljfe criteria: 5% increase of the
or
-~ - - - a2 0% RO Ds cesat
1E+09 — - - =
= — S e==10% Inom » 5% failure probability
LS LS
. - - - -
o 1E+08 == = === > ontimet,,<10s
E -~ -~ - \
(%)
5 1E+07 = — o > lnom for IGBT is the device current that
3 - . \ is in the product name, normally DC
= 1E+06 ™ -~ - collector current at T =100°C
\
\ » Dashed line extrapolated from test
1E+05 ~— = results
1E+04
1E+03
10 100 140
AT, [K]
. = ° = = ==
Figure6 IGBT T4 X7 U —ErDNT—H 1 I IITHEDH (EIEETR lom Z fEF)

&9\ IKQ50N120CH3IGBT DT — 2L — b 2] lion DERZHEET B L lon=50A TH B HHOHD
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200 cycles (Cu) 1000 cycles (Cu) 2000 cycles (Cu)

20 000 cycles (AISiC)

Figure7 §f (E) & AISIiC(T) DBET A VLR AISICR—X L — MEBICKDREL-ARE
ZEH

BEYA7ILIE. BOBEVSEBNERVWEBTT —BEZ L TFTEEE T, EICDBEKREED 21—
IWDOR—=TL— FEDIBATZESEICZ L IDHDD FT,
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Thermal cycling (TC) capability, comparison of IHM/IHV
modules with AISiC and Cu base plates cycle time:
1.000.000.uuu } : =——~= ton+io typ. 5min
So e | HM/IHV Traction (AISIC) [ ¢ ¢ | |
100.000.000 ~ —— IHM/IHV-A Cu - emperature level.
5=‘ — Tcasemin=25°C
*~ S
8 10.000.000 \i%‘ ‘i%‘ load conditions:
© > . ~ T-rise by internal
2y ~ o tive heating
1.000.000 > ac
k] 3§-= ~— T-fall by external
o i N S cooling
z 100.000
S For an overall lifetime estimation the
i " respective dependency N=f(ATvj)
10.000 ~ has also to be taken into account
== ("Power cycling curve"). By means
:| dotted lines: estimated | of the TC-curve the ruggedness of
‘ ‘ ] the substrate to baseplate
1.000 connection is specified
10 100
ATcase [K]

Figure8 SRA(CUR—ZXFL—FZAHWVEEZHRAEIS 2—I)ILEASICR—ZXFL—F2AWVERSZS
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AT.=80K DL S BT —XREZ(EZEDEITIZEE. AIR—XTFL—FD IHM-ATNA ADINT—H1 25
JUItE I 3,000 1 ZIILTEH. ST B AlSIC T/87 X% 30,000 1 ZJILICIEEINTVE T,

O LIzl LT BICI3. TOERERIRGZHBZEHEETT,
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The cycling diagrams shown above are the result of an extrapolation based on Infineon’s current tests and simulations, or on tests done in cooperation
with external partners who are highly competent in the field of power cycling. Such information is provided as a guideline for the implementation of the
Infineon products in question. Product-life calculations and estimates are to be verified by Infineon’s customers before implementation of the relevant
Infineon products, as actual operating conditions and environmental factors may differ from Infineon’s assumptions. Therefore, Infineon is not
responsible for the correctness of the lifetime calculations or estimates based on these cycling diagrams. Please note that the technical specifications of
Infineon’s products are conclusively determined in the respective Infineon data sheets. Please contact your sales partner for Infineon products if you

require further information.
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