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Abstract: With the recent advent of through silicon via (TSV) technology, wafer level-TSV
interconnection become feasible in high volume manufacturing. To increase the manufacturing productivity,
it is required to develop equipment for backside passivation layer deposition for TSV wafer bonding
process with high deposition rate and low film stress. In this research, we investigated the relationship
between process parameters and the induced wafer stress of PECVD silicon nitride film on 300 mm
wafers employing statistical and artificial intelligence modeling. We found that the film stress increases
with increased RF power, but the pressure has inversely proportional to the stress. It is also observed
that no significant stress change is observed when the gas flow rate is low.
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Table 1. Normalized process recipe and responses.

Input Output
ooy R TR W BRI swe
I 000 000 100 050 1.00 000 0.0
2 100 060 100 050 068 080 075
3 000 000 050 000 08 029 083
4 012 100 000 000 000 073 032
5 100 060 050 000 031 100 042
6 012 100 100 000 060 055 094
7 012 100 050 050 054 061 083
8 012 100 050 050 053 061 086
9 000 000 050 100 08 008 094
10 100 060 000 050 023 085 0.0
11 000 000 000 050 084 031 062
12012 100 050 050 053 061 077
13 012 100 100 100 093 032  1.00
14 100 060 050 100 065 078 054
15 012 100 000 100 047 059 048
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Fig. 1. Neural network structure in stress model.
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Table 2. A comparison of model and verification.

Hid Hid Depos Eri:;or Error . El:ror
den den ition Depos Stress in Un_lfor n
e mity Unifor
-la -la Tate ition Stress —
rate
yer yer Target Target Target
b @ 0.61 0.83 0.54
6 5 0.50 0.17 1.00 -0.20 0.62 -0.17
6 4 0.49 0.18 0.69 0.17 0.53 0.02
6 3 0.60 0.00 1.00 -0.20 1.00 -0.85
5 5 0.61 0.00 0.81 0.02 0.51 0.05
5 4 0.28 0.54 0.69 0.16 0.00 1.00
5 3 0.39 0.35 0.68 0.17 0.52 0.02
4 5 0.52 0.15 0.64 0.22 0.55 -0.03
4 4 0.60 0.00 0.81 0.02 0.59 -0.10
4 3 0.53 0.13 0.68 0.17 0.66 -0.24
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Fig. 2. Stress response plot; RF power vs. pressure
(normalized, gas flow was fixed at lower level).
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Fig. 3. Stress response plot; RF power vs. pressure

(normalized, gas flow was fixed at midium level).
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Fig. 4. Stress response plot; RF power vs. pressure

(normalized, gas flow was fixed at high level).
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