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crack source area (b) after temperature cycle test
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Fig.9 Temperature-time curve of die attach after optimization
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320
W‘

240F
—_
£
& 160
2
53} —a— After optimization

80 —eo— Before optimization
0 1 1 1 1 1 L @

1 3 5 7 9 11 13 15
Sample number

B 11 RALHT S 4T EOS fig J1 X L
Fig.11 EOS resistance contrast before and after optimization

50
1 3
< 30f
5
20} S
—a— After optimization
10 -e— Before optimization
0 ] ] ] ] ] ] ()

1 3 5 7 9 11 13 15
Sample number

(a)figtt s (b) LI
(a) Energy; (b) Current



386 N ¢ %29 %

MESFET-based device. IEEE Trans Device Mater Reliab, 2007,

3 &
[ 4] KuzmJ.Pogany D,Gornik E. Electrical overstress in AlGaN/GaN
Jﬁi:‘d_‘xj‘lj];%\: MOSFET it i EOS 2k 2% 2y # 5 1 3 HEMTs: study of degradation processes. Solid-State Electron,
S . N 2004,48.:271
T ERAH DRI ARG LI 4 R AT AT 4598 . . , .
o . N N ol e [5] Chang J,Wang L, Dirk J. Finite element modeling predicts the
@Y) Ejiﬁlﬁ‘ﬁﬁizii EOS 9%5(5[ m 2 %‘% ﬁ : ‘};T‘*’l'ﬁi effects of voids on thermal shock reliability and thermal resist-
ﬂﬂ jﬂﬁff&ﬂ: E% N H‘ %% é;( . J(E,': *Jr 25 7 AE\ % & %% ﬁ: jﬁﬁ( ,*}E ~ ance of power device. Welding Journal,2006,85(3) :63

B, B S BB R A EOS; MR T 1% v 1% M 352 [6] ‘Ishikole;‘;-)sui M,‘O‘huc}-li T;)et al. Pe.sifgn conc‘e?)t f(-)r wire—box(;d—
. it sz : N e 1 gl ing reliability optimization by optimizing position in power de-
BT AE PRI R+ 25 Vo= BV so I i FR8 il 555 86 120 vices. Microelectronics Journal,2006,37:263

ﬁﬁ)ﬁﬂz}#%ﬁ%v Ej( EE‘ZJﬁ E,:J W%?%ﬁ{#ﬁ%é’}’l@ﬁﬁi [ 7] Irving S.Liu Y,Almagro E I V.et al. An effective method for im-

EOS. proving IC package die failure during assembly punch processing.
() J\F—ﬁﬁﬁ[] ,ﬂ: s H_ @}%I—g EI] %%— o )_IJ_ J::'?: Tﬁﬂai % Proceedings of the 6th International Conference on Thermal, Me-
b
8 = N v v e chanical and Multi-Physics Simulation and Experiments in Micro-
{EE ’ ﬂﬁiﬁiﬁf%mﬂ I 1] - l}%ﬂiﬁ K e IS%{EIJE%; AT LD Electronics and Micro-Systems,2005:227
iﬂﬂﬁi?%ﬂfﬁ:‘@ﬂ@r 5‘5 YIEJ /El\ % . Iﬁj Hj‘ ’ JE. fl UIL {I)-lﬂ Iit T%" %ﬂ ’ [ 8] Xue Ming,Frankie L. A quantitative study of die crack in leaded
TRl e A #s Lk $dT EOS e B B & T & A 1Rk 2310 IC package. Electronics Packaging Technology Conference,2006:

g 280 733

[ 9] NilJinfeng.Wang Jiaji. Fracture of thin silicon die used in IC car.

Zlgllb\jt {j[: /ﬂ: E/‘J 1j] $ MOSFET ‘4'-?; FF Jﬁl‘ $§ i E-Hﬂ' I‘ETJ Semiconductor Technology.2004,4(4) ;40 (in Chinese) [ {5 # 14 .
il 2% 2 R T A S Al B A2 7R T Sy D MOS- M 1C o MRS OB 5. S 4 AR 20044
FET 7% i [t 0 AT Sk 1 28 1 A o 0k (:40]
[10] Guling ,Wang Jun ,Lu Zhen. Failure analysis and thermal stress
%%j{ﬁk simulation in a stacked die package. Chinese Journal of Semicon-
ductors,2005,26(6) :1275(in Chinese) [ Jili s , £ 5, ki 2. th B &
[1] Desbiens D. Trends in power semiconductor packaging. Proceed- J2 B 1 2 R0 B R B SR 2 SRS 4R . 2005.26(6) 11275
ings of the 6th International Conference on Thermal, Mechanical [11] GulJiyou. Adhesion theory and basic. Beijing: Science Press,2003:
and Multi-Physics Simulation and Experiments in Micro-Electron- 2 (in Chinese) [ B4k /2 . B¢ £z 310 55 e H2 B il Ak 5t B 24 AR AL
ics and Micro-Systems,2005:6 2003:2]
[ 2] Huang C Y. Simulation prediction of electrothermal behaviors of [12] Shen C C.Kefner A R Jr,Berning D W, et al. Failure dynamics of
ESD N/PMOS devices. Solid-State Electron,2005,49.:1925 the IGBT during turn-off for unclamped inductive loading condi-
[ 3] Eveloy V.Hwang Y C,Pecht M G. The effect of electrostatic dis- tions. IEEE Transactions on Industry Applications, 2000,36(2) .
charge on electrical overstress susceptibility in a gallium arsenide 64

EOS Failure Analysis and Die Attach Optimization
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Abstract: To investigate the influence of electrical overstress (EOS) on the reliability of power MOSFETs, failure analysis is em-
ployed to assess the reliability of devices,including defects related to solder void,gate openings,and die cracks. After using finite ele-
ment analysis,a circuit simulation,and a reliability accelerated test, the root cause of EOS is confirmed. EOS resistance of the devices
after optimizing the die attach temperature-time curve is compared with that of the devices before the optimization using unclamped
inductive loading test. The volume of solder void is observably decreased and EOS resistance is improved after optimization.
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