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Abstract: FPN (fixed-pattern—noise) mainly comes from the device or pattern mismatches in pixel and
color filter, pixel photodiode leakage in CMOS image sensor. In this paper, optical stack module related
pixel FPN was investigated and the classification of pixel FPN contribution with the individual optical
module process was presented. The methodology and procedure would be helpful in reducing the greater
pixel FPN and distinguishing the complex FPN sources with respect to various noise factors.
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Fig. 1. (a) SEM pictures of cross-section just after the

color filter step and (b) TOP view after the completion
of full process.

Sample2 Metald &A o]% dubAel CIS %
Ao wel AegEg o™ color filter 4 o]

ol

Mool ox

Fig. 2. Split conditions for experiments. (a) split-1 (BW-wafer),
gsts HHox OCL €45 Aot microlensE (1) gplit-2(BW+OCL+ML), () split-3 (green+OCL+ML), (d)
FAsATE. 53] mAgEel o3 FEAE EAS olit-AGHOCLMicoat), () split-5R/GHOCL+ML), () split-6
skl 29 1149k 2] color filter ¥ microlens  (R/G/B+OCL+ML), (g) top view of split-5, and (h) top
A 0o] 1.75 um pixelol] 2 HZA 3} sl AP35} view of split-6.
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Fig. 6. Pixel FPN result with split of color pattern.
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Table 1. Summary of each component’s contribution to
pixel FPN.

Components Pixel FPN Contribution
Pixel itself 0.95%
CFA material itself 0.76%
0.87%

CFA patterning (059%(V), 0.64%(1D))

Non-Focusing@BW 0.31%
OCL Process ~ 0%
Total pixel FPN ~ 1.50%
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