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Abstract

As information—oriented industry has been developed and electronic devices has come to be smaller, lighter,
multifunctional, and high speed, the components used to the devices need to be much high density and should
have find pattern due to high integration. Also, diverse reliability problems happen as user environment is
getting harsher. For this reasons, establishing and securing products and components reliability comes to key
factor in company’s competitiveness. It makes accelerated test important to check product reliability in fast
way. Out of fine pattern failure modes, failure of Electrochemical MigrationtECM) is kind of degradation of
insulation resistance by electro—-chemical reaction, which it comes to be accelerated by biased voltage in high
temperature and high humidity environment.

In this thesis, the accelerated life test for failure caused by ECM on fine pattern substrate, 20/20um pattern
width/space applied by Semi Additive Process, was performed, and through this test, the investigation of failure
mechanism and the life-time prediction evaluation under actual user environment was implemented. The result
of accelerated test has been compared and estimated with life distribution and life stress relatively by using
Minitab software and its acceleration rate was also tested. Through estimated weibull distribution, B10 life has
been estimated under 95% confidence level of failure data happened in each test conditions. And the life in
actual usage environment has been predicted by using generalized Eyring model considering temperature and
humidity by developing Arrhenius reaction rate theory, and acceleration factors by test conditions have been
calculated.
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[Figure 3] Chamber, HAST Chamber and AMI
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<Table 3> Failure Time on Temperature

2= 7HEe] Mg 33 A7 (hr)
=21 =72 =73
No. | 85 /85%RH | 110 / 85%RH | 130T / 85%RH
1 729.6 254.9 124.3
2 744.6 268.4 129.6
3 799.8 278.5 131.8
4 853.2 289.2 170.2
5 914.5 291.4 176.8
6 974.9 304.2 193.9
7 992.3 3113 201.2
8 1000 326.7 208.5
) 1600 337.1 210.0
10 1000 352.7 213.4
11 1000 378.1 219.5
12 1000 389.1 229.7
13 1000 1216 234.0
14 1000 121.3 236.0
15 1000 1307 240.2
16 1000 137.2 214.8
17 1000 1114 248.2 C
18 1000 160.8 254.8
19 1000 173.5 255.9
20 1000 484.5 261.9
<Table 4> Failure Time on Humidity
5 7 ohE 2% A (hr)
ZH4 zA5 ZA86
No. | 110°C / 80%RH | 110 / 853%RH | 110°C / 90%RH
1 304.8 254.9 194.5
2 317.2 268.4 197.6
3 341.5 278.5 205.4
1 349.7 289.2 212.3
o 375.1 291.4 220.7
& 111.6 304.2 222 3
7 413.9 311.3 224.5
124.5 326.7 249.5
425.7 337.1 256.8
10 445.6 352.7 270.4
11 458.4 378.1 282.7
12 470.5 389.1 28BB.7
13 180.3 121.6 294.6
14 4975 124.3 307.1
15 527.4 430.7 318.3
16 545.2 437.2 324.1
17 549.8 4414 338.7
18 556.7 460.8 3454
19 561.9 173.5 358.9
20 567.2 484.5 362.2
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85%RH
B0 60168 6.563 995,66
85%RH
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