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% ""“'"---.....___ applicable if other
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0,1
0,1 1 10 100
ton [S]
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Power Cycling Capability for Modules rated at T; ,, 5= 150°C
IGBT4 1200V/ 1700V Industrial Modules

ssued 2009-12-21; mv2

MNo. of cycles

Neycles [normalized]

1,0E+10
sy | =ICEIT4 =T e 1:::1' =|
[ — - Twj,max= "C
1,0E+09 %—EHTM Tvj.max=125°C % cvcle time:
= | =——IGET4: Tvi,max=150°C | —y—t 2
/S oo IYP- 38
1,0E+08 BN 1= 155
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> Ty max="100"C
1,0E+07 i TN Mo
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e
1,0E+05 ; ; %
-% dashed line: estimated |
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1,0E+04 !
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10 A ij K] 100
Power Cycling Capability : typ. dependance on t,
IGBT4 Industrial Modules rated at T,; e, =150°C
1 [} I I I | N N IESIIEdI‘-“Q::el-]zl_]TI I'Ie‘I2
T T | T T T 11T 1 1 | I |
analytical description: i
- -0.3 T
N_. (&, t : T disclaimer:
.C.((o,,) _| o \ 01s <z, <60s|]] disclaimer:
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e MY applicable if other
Tt .
1 P impact parameters
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load | 1 2 3 4 1

A 4

F 3

cycle time

5. BB TEHKERK A 52 H BT

FI— PN RGP ERNE—FR T RKIN=RER, WA TFEESGEITENIRYE TS, BXFIERNIE N
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JEIEA t,=0.5 FVBY, ZEMMSEIERERL3MERE. ALk, PAFaahitH6.26 2.
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TEEHARY 8] /960 sEUIER T, BI LAFRHEAIZ N ARV 5 921,560/ N8
T AEHEHET, MINE.6%NMEmEMEE=

TLXEH:II H IE\% E,J99 40/0

LI BY S B R HAH o

Tiz1THR

125°C, X

o

Power cycling capability 1200V IGBTs in TO247
until EOL at T, ean= 105°C

1E+11
oy,
1E+10 =1 00% Inom 1
=== = 50% Inom
~ ~ e 2 0% INOM
1E+09 = > S ’ =
= == w1 0% Inom
= L= L
S~ -
1E+08 - — >~
2 = == \
- LS Sy
9 -
G 16407 -~ I~ i
5] — ey
s - F S \\
=
1E+06 ~ N
\ =—
1E+05 ~ =
1E+04
1E+03

10

100
AT, K]

140

Note:

» End-of-life criteria: 5% increase of the
VDS or Vcesal

> 5% failure probability
> on-time t,; £10s

> lnom for IGBT is the device current that
is in the product name, normally DC
collector current at T. =100°C

> Dashed line extrapolated from test
results

& 6.

B, & IKQ50N120CH3 IGBT [2]
BIRITIZ, FHIER 50% lonPITHERBAZ, 1E AT,;=40 K Tyjmen = 105°C KRG, IHE

/Xo
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ARSI EMTE, SRENMBEIAETRSEL, 7 AT =80 KRYIIERBEIFNIXP, FHERMNFE
RZEEREEXRY/LTREREERRASHITEDE, MRA AlSIC RIREVIRRITZTEL 7 iX—
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200 cycles (Cu) 1000 cycles (Cu)

20 000 cycles (AISiC)

& 7. HHEMERKER (TS # Alsic BER (RS BIAREHF (o) bR,
£ Alsic BRI LR FRRIBE M.

ABERIEBRIER, EaERENERASMER. AREFREEI DCB BRFRRER 2 EHIIE
FEHEINR 1o

TERTARHNIREREERETRSE, ZERMHET ERREERSEHHBAZNNS (SRERIFRE)
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100.000.000 S = IHM/IHV-A Cu = SPerEIs BveL
§=‘ — Tcase,min=25 c
“ “
@ 10.000.000 o> P~ load conditions:
© S ~ T-rise by internal
) ~s \ active heating
1.000.000 ~
‘S S . e T-fall by external
G N 5 cooling
pd 100.000
. = For an overall lifetime estimation the
LN respective dependency N=f(ATvj)
10.000 _— \J 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]
8. HERRAREY TAL RN Alsic ERARBYE S| RARIRAEIF L

HMHBRERRAEIRIER (U0 PrimePACK™ B¢ EconoPACK™) HEAERZ £t T2 (i,

0, 7F AT=80 K BEHTHEMT, HHERA IHM-A B2 B] &S 3,000 XEIF, TAENZAY ALSIC 25(ENIE]

7= 30,000 X EF.
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NFREEF TCME, HAXNEFRE—RRANDHR. EEENDHANERERSAZEINS RFIEE
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Ak, RORRMEL IPOSIM TRLUET A EBEIFITEIIRE,

N REMEAERZTNAHER, AEE7TRESHTPRAFARITEREL, UEFELN S E LN
—HRIBRETR RS, BTXENT, BEAMEFTARNENRL, IRMITERESFe

MARBENT AN T . BNFRERAN—RTAHIEENEEAE,
A, RRERIFIRES £ ek 90°:

temperature

Tiek% 90 | |

temperature

time

tir-ne

BB EERERBEEM FRIKER. 1k “KE" MBTRAENS/IMEFE, FEKBLLENELE,
= KET .

AT HR/MEIFRIABRE, ZE KBS T EOR T 2 fi % id I 1E
T EMEF R RME, ZEIMESE T EUR TR A
o IATERNEIFRIAR/ME, R/MES T BUR T Z A& EE
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g, WEEAEARES RAERFDNEAEEITRN, LUK ETZERNSE,

temperature

AT s [FEE:
2x 65 K
2x 40 K
2x 20 K
2x 10 K

BT EUE S S E MR RERIEERIF. SERNEERIFTSAERL, EERBANEERK.

ZRMNERBEMRA T IRRBGERIR” , BMNRVERE k M RENR DK, SMRELAKRN=E
S

MER. B4, ME N BEBRAKEOER RS, Wy =V RERNEY, BRECH L

HELPRRIER, BEEBIRBIMEEITES —XTRE L TR AT WERERE, AEESIERENM.

RIE TS M S BB IRTEE R & 6 2 25 000 Ko

7 FRVRABIFEE 2RI IRE 65 K BYE a7 75,000 /8, HAERZEN 40 K BIE 8579 650,000 Ko

65 KitE, HFaniliEs 25,000/75,000=33.3%, L 40K IiTE, HenHFEEN 25,000/650,000 = 3.8%,

R LR, AR AHETSEFES IR 37%, BEZEX 20 KM 10 K I IMA] BEEARit,
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[1] AN2010-02 IGBT4 EBRIEIAEZLEVE (Use of Power Cycling Curves for IGBT4)

[2] IKQ50N120CH3 IGBT #i#E% (IKQ50N120CH3 IGBT data sheet) ,

https://www.infineon.com/dgdl/Infineon-IKQ50N120CH3-Data sheet-v02 04-
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