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CMOS image senor design with AC-coupled CTIA and digital CDS

Zou Mei, Chen Nan, Yao Libin
(Kunming Institute of Physics, Kunming 650223, China)

Abstract: A CMOS image sensor with coupling capacitor based AC—coupled CTIA and digital CDS was
proposed. By adding a coupling capacitor to the conventional CTIA circuit, the dark current of the
photodiode was reduced via controlling the bias voltage of the photodiode; Meanwhile, an off-chip digital
CDS was adopted to reduce the reset noise of the pixel and the FPN by realizing the subtraction
algorithm between the reset signal and pixel signal after A/D conversion off-chip. This CMOS image
sensor was implemented in the 0.35 um standard CMOS technology. The pixel array was 256x256, and
the pixel size was 16 pmx16 pm. The experimental results show that the dark current can be minimized
by reducing the bias of the photodiode nearby zero. The temporal noise and FPN are obviously reduced
after adopting the off-chip digital CDS.
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Fig.1 CMOS image sensor system diagram with digital CDS
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Fig.2 Equivalent circuit and /-V curve of photodiode
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Fig.4 AC-coupled CTIA pixel circuit and timing diagram
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Fig.5 Timing diagram of the digital CDS under rolling-shutter
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Fig.6 Pixel layout and picture of the test CIS
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Fig.7 Dark current curve versus the bias of the photodiode
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Tab.1 Parameters of this CMOS image sensor
before and after DCDS

Parameters After DCDS

Process 0.35 wm standard CMOS process

Imager size 256%256
Pixel size/pm 16x16
ADC resolution 16 bit

Source supply Digital 2.5V, Pixel 3.3V

Temporal noise/

1.8
mVrms

Power consumption 83.5 mW (at 39 fps)4.8
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