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Abstract

In order to meet the requirements of high sampling rate of imaging detection, a four sampling
long-line CMOS detector with 6 MHz sampling frequency is designed in this paper. By reducing the
width to length ratio of the first stage P-type following transistor to decrease the bus parasitic ca-
pacitance and reducing the bias voltage of the P-type following load transistor to increase the driv-
ing current, thus the sampling frequency of the read-out circuit is increased from the original 2 MHz
to the 6 MHz, which effectively improves the readout frequency of the long-line visible light CMOS
detector. In order to achieve truely correlated double sampling and reduce the equivalent input
noise of the device, the four sampling is used to connect CTIA integral amplifier. Through the test,
the CMOS detector possesses an equivalent input noise electron less than 50e when the integral time
is 200 us and the area of photosensitive is 20 um x 18 um, it can work steadily at the sampling rate of
6 MHz. The linearity, the output swing and the sensitivity of the detector can meet the requirements
of the system. The development of the CMOS detector has laid an important theoretical foundation
and practical value for the future ultra high speed and high definition imaging detection.
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Figure 1. CTIA pixel circuit structure
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Figure 2. Pixel integration and CDS four sampling work timing diagram
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Figure 3. Simulation results when the parasitic capacitance is 3 pf
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Figure 4. Simulation results when the parasitic capacitance is 3 pfand Vbis 1.5 V.
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Figure 5. CMOS detector general map and pin layout
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Figure 6. DIP28 double in-line ceramic socket
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Figure 7. CMOS detector four sampling readout circuit working pulse
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