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The n-p-n-p layer stacked color detector for CMOS image sensor
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Abstract :

In this paper, the simulation of the n-p-n-p layer stacked color detector is presented. A color detector based

on vertically integrated structures of silicon can overcome color. moiré or color aliasing effect. The color detector is

designed to separate the fundamental chromatic. components at each junction and exhibits maxima of the spectral

sensitivity at red, green, and blue region, respectively. From this result, it is observed that the spectral response can be

controlled by the doping concentration and structure of the devices.
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8 4. Spectral sensitivity.

H3 M ¥ MI AL 2 dynamic range.

Current density (A/cm)

Color Junction 1 | Junction 2 | Junction 3
Blue 5.89E-5 3.85E-5 1.06E-5
Green 3.84E-5 4.63E-5 3.10E-5
Red 2.83E-5 4.10E-5 3.79E-5
Dark 3.73E-8 1.06E-8 7.85E-9

Dynamic range (dB)

Color Junction 1| Junction2 | Junction 3
Blue 63.97 71.20 62.61

Green 60.25 72.80 71.93
Red 57.60 71.74 73.68

* Light intensity : 0.1 oW/crf
Reverse Bias : 1V

4. 2 &

2 AP0 AME RGB MASE 402 & HA) CFA A
E 80l 2EZ = U= npnp REE & ZJEI0 Diol
2LOtEACE. A2 ZAETFH 200 Oy B8 B &
9,6 89, R & g AIFe dEI 29

HEY X9 M HEIZ
SE SA0 ZEE £ USE ¢ = YU
Ooi, JI1&9 CFA% Af%@' M HEDNC color moirél} color
aliasing effect® HMHE = USS HAUE $ JAJALCL 2
Lt 80 dBOH = HIXI= dynamic range2} spectral sensitivity2]
2 FWHMO| dHZ 2MZ <0t UCH

ZAS 2
=2 AFE 20058 SLER21AE 0 A6HH XU
&LICH

1 28

Ao

[1] F. Irrera, F. Lemmi, and F. Palma, "Transient behavior
of adjustable threshold a-Si:H/a-SiC:H three-color
detector”, IEEE Trans. on Electron Devices, Vol. 44,
No. 9, 1997.

[2] D. Knipp, H. Stiebig, J. Folsch, and H. Wagner, "Four
terminal color detector for digital signal processing”, J.
of Non-Cryst. Solids, Vol. 227-230, p. 1321, 1998.

[31 D. Knipp, P. G. Herzog, and H. Stiebig, “Stacked
Amorphous Silicon Color Sensor”, IEEE Trans. on
Electron Devices, Vol. 49, No. 1, p. 170, 2002.

{4] R. F. Lyon and P. M. Hubel, "Eyeing the Camera: Into

IS&T/SID Tenth Color

Color Science and Engineering Systems,

the Next Century", Proc.
Imaging Conf. :
Technologies, Applications, Scottsdale, Arizona, p. 349,
2002.

_.73_



