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Consideration of Fatigue Fracture for Die Attach Solder by Power Cycling Test

Touyou OHASHI

Abstract

In power cycling test, current is passed through IGBT chip to generate heat, and reliability is evaluated by simulat-

ing the control of actual power module. We carried out power cycling test using test pieces with two different types of

insulating substrates. Differences in power cycling life and die attach solder fatigue failure were observed between the

two test pieces. The cause of the differences was considered from the viewpoint of changes in the solder microstructure

using electron microscopy.
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Schematic diagram of test piece



Mitsubishi Materials Innovation Center Monozukuri and R&D Review No.3 (2024)

ECudD LICEMBNI D> LB (EXH 5 um) %4772
LoD 2HEEYHE Lz, T, #hEhz CuFEWKL
O"Ni o ZHAEBEFRT 50

IS —H A 7 O)VEHERR I BN AR 5 12H 725 T,
F v TIREO_FIRIEE & TRIEE DD 80T T—E Xk
HENICEG - BEERE L, Fv TICEER, B
LTFy TREDS ERIREISEL /2L SIC@BEXTD,
HHEN T TIHRIEEIGEL - SICHNERET LI L %
MR L)1 — NEE & EE) X 4T On/Off % il
L7ze F v 7TIREZAEOBERIZ B 2 127R T,

3. fEREER

WAL OGN AR 5 2 DT A b E— A0 L
TNT =1 7 VB EFER L, WAL 2 & &
b2, Y TNOBIEE - G RATST = A 7 VTR
DEDODEREZELZ 72,

3.1 EMETURIERSR

INT = A 7 OVERERIZ X o THETELEROMEE DT
T2 L FZTH O OBEMEDEAL LB LA T 5, K
RERTIRETTA 2 VIS EBIEI 2 e T 5 2 & T
HOMATE % FHI L 72 BURBUIEIX T v 7~ EEN
BEIRICBU 2 IEAMOEEED SIRE LAMEZ R D
% AVEEIZHE L TIT o 720

AVEFZHE U CHlE L 72 BRPURERE R 2 B 3 1R §
A 7 OVIRIIE R 3 A SR L AR oy b L
720 Cubfiid Ni o ZFEROBE S LI A 7 )V hsiE
LIZON TS LA LT 528, Cuftko A3 LA

#
o Tjmax -
AN
m
N
IS
Y
,:\' Timin
2 FyIOEREEEOELR
Schematic diagram of chip temperature change
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Thermal resistance increase rate per cycle
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Transmission X-ray images and cross-sectional images after

cycles
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Elemental analysis results near the interface between the sol-
der and the substrate
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IPF maps of solder cross section after cycles

CuliR |

ik
— 400004 4 7 Vg HAERST
BT | ~ERa NN AN .
Nih-&F = } hoe. T
£1R "

200 um

X7 40000 Y1 )LD SEM ORIEEZER U EBSD ([CLDHFIEED T

Cross-sectional SEM images and grain boundary misorientation distribution obtained from

EBSD after 40000 cycles



Mitsubishi Materials Innovation Center Monozukuri and R&D Review No.3 (2024)

AT 15° P E o RME AR %L <, ki fio 3 &
HAREICE S RNz, —75, NiEROSE, ATt
AT, RIESR R OII IR E O RIERBI % & b A5
SN DR FUE A DS 2~15° O/MEARIFR D % < SNz,
INSLORRERTE Z, ST =1 7 VIFAEDEN
ZOWTHRD L) ITHEE L2 T3 CuERogE,
70— Cu 25EH LIZAZZIZE < OFF P ASE A
&, A 7 VBRI TS AT 2 0 SEER o A
R END . DB A 7 Ik ST AT &
LY VIEOREMMEA L, AR L /NHBICEE - C
BY, BRISIIR L TR ERE 2 MR S B
—JiINi o EIHMOBEIT) 70— RITEA SN LT
Whded, BERNBEETFRLRL T, NSRS
KRB R 2 D S B W REEDSE 2 S b,

4. ¥ & H

N —F Y 2 — )V OFERE) EIE L2 AGRERE L
TNT = A 7 Vil FEli L 720 7 A M E— A ZMERK
T HIZHT2> T, MiFHENE LTI Cu e NidH - &
FAR D 2 FlEFE A HE L, IGBT F v 7 & HiigFAR i3 Sn-Cu-
Ni RIFAZZEANTHEE L7,

F o TANOBIGEBIZL DA 7 VA 2T, B
POEARZEFMLI-E A, Nido XML Cu TR
WZIEARTEIESTA R R LIS A 72 057088 b i 2
ENTze TOEEOERE LTI, FEMTICERS
LEEMLEWOREN R 2 L &, IZAZNONIH
W OFEREYPT| & FTRKEDOMITEDENDE Z S
N5

KRR CTR SO N2 HR 2 212,

S IEEEORVEE

HEBHELTHEZED TV ELZVWEEZE I TV,

X

mif B, IIHwE, EERE
145-148 (2001)

HgEE, WH ¥ Av— Tk 2A¥EEE 4
(4), 184-189 (2015).

W FE, VIMIFE, WA B, BIHER, B
Z, 2HIER], SERM, F20mL s fo=s A
BB~ A 7 0Es - FEEFM Y VR DY As
. 97-100 (2014).

SHEFF ke RKEt, W %, B0 ML b
0= AZBT D~ 7 OiBs - FZEHEMY v RY
Y LU, 51-54 (2020)

BabfZ:, L s o=y AFEEHM, 10(1),
20-26 (2010).

PRERE L, BABR, BAA=,
4k 10(1), 39-44 (2021)

B, 74(2),

Av— M7 LA

K& HEE  Touyou OHASHI
A/ R=varery— R





