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Fig.1 Panorama and chip of SCB electrode plugs
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Table 1 Corrosion effect test condition of SCB electrode plugs
No. temperature/°C  relative humidity(RH) /% salt water
1 71 - -
2 80 95 -
3 80 95 30% NacCl
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a. bridge zone
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Fig.2 SEM photograph of SCB bridge zone and welding point

b. welding point

stored after 70 days

T2 71 CF A ) f e BE 45 R
Table 2 Resistance test results under different storage time at
71 °C

storage time/d mean resistance/() standard difference/Q

0 1.108 0.004
14 1.102 0.004
28 1.1 0.007
42 1.116 0.009
56 1.106 0.011
70 1.118 0.008
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Fig.3 Corrosion situation of leading wire after 70 d storage

under the conditions of 80 °C and RH 95%
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Fig. 4 Bridge zone and soldering zone corrode situation of

the badly corroded sample
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Table 3
the conditions of 80 °C and RH 95%

Resistance test results at different storage time under

storage time/d mean/Q standard difference /)
0 1.078 0.017
14 1.064 0.014
28 1.070 0.012
42 1.110 0.031
56 1.107 0.031
70 1.225 0.418
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Fig.5 Test point and energy spectrum of the badly corroded

sample
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Table 4 Element content of test point for the badly corroded
sample %

element spectrum (graph 1)

C 12.49

O 52.85

Al 31.17

Si 0.74

Cl 0.24

Ag 2.50

total 100.00
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Fig.6 Bridge zone and soldering zone for different sample

54T 80 °C,RHI5% 41+ F i NaCl %
Wi SCB A 2 45 I 77 B[] B At B A MR 45 2R

F5  HWAENT ] SCB HL K ZE H BH i 45

Table 5 Resistance test results at different storage time Q

storage time/d
No.

0 14 28 42 56
1 1.06 1.09 1.11 1.12 1.13
2 1.08 1.12 1.08 1.10 1.12
3 1.07 1.10 2.69 +o0 +o0
4 1.07 1.14 1.13 +o0 +o0
5 1.07 1.09 1.10 1.12 1.13

M S Al LU, & &l 51 A s, 78 80 °C,
RHI5 % A7 4606 T, ST A U7 i 0 45 SR A
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Fig.7 Test point and energy spectrum for sample 4
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Table 6 Element content of test point for sample 4 %
element spectrum spectrum spectrum spectrum
(graph 1) (graph 2) (graph 3) (graph 4)
C 10.21 24.80 10.34 4.04
(@] 56.20 15.46 3.85 3.62
Al 28.69 91.95
Si 0.63 85.81 0.40
S 1.42
Cl 3.01
Ag 1.25 58.31
total 100.00 100.00 100.00 100.00
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Failure Mechanism of SCB Electrode Plugs under Different Storage Conditions

Ll Fang', ZHANG Rui' , DU Zhen-hua', CUI Fei-fei’, ZHOU De-xin’, WANG Sheng’, FU Dong-xiao', LI Geng'
(1. Shaanxi Applied Physics-Chemistry Research Institute, Xi'an 710061, China; 2. Equipment Department of PLA Navy, Beijing 100841, China)

Abstract: To acquire the failure mode and failure mechanism of semiconductor bridge (SCB) initiator in the process of long-term
storage, the changes in resistance and appearance of SCB electrode plugs before and after storage in various environment stress
were studied by accelerated life test, resistance test and scan electron microscope test. Results show that a single temperature
(71 °C) stress does not cause the corrosion of SCB electrode plugs and accretion of resistance. Temperature and humidity (80 °C,
RH=95% ) stress can cause slow corrosion of leading wire of SCB electrode plugs and resistance adding slightly. Under the tem-
perature and humidity (80 °C, RH=95% ) stress, SCB electrode plugs with salt water after storage appear serious corrosion phe-
nomenon. A conclusion of accelerating the corrosion of SCB electrode plugs by chlorine ion and corrosion degree of judging the
soldering joints by resistance size of SCB electrode plugs is obtained. Namely the greater the resistance of SCB electrode plug, the
deeper the corrosion degree of bridge or soldering joints

Key words: initiator; semiconductor bridge (SCB) electrode plugs; accelerated life test; corrosion
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