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Abstract

This paper designs an image sensor chip based on 55 nm process. The image sensor has a resolution of
400 x 400, and the chip areais only 1 mm x 1 mm. The lens is directly integrated onto the chip to achieve
aminiaturized image sensor module, which can be used in endoscopes to detect human internal tissues
and organs. The test results show that the designed image sensor can achieve high sensitivity, low noise,
and a high dynamic range, meeting the application requirements of human endoscopes.
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Figure 1. The sensor system architecture
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Figure 2. The chip working state flow
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Figure 3. The pixel structure
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Figure 4. The pixel array diagram
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Figure 5. The pixel connection diagram
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Figure 6. The pixel timing diagram
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Figure 7. The LVDS/IIC module multiplex structure
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Figure 8. The LVDS/IIC module multiplex timing
[ 8. LVDS/IIC 1RiRE RES

Table 1. The LVDS electrical characteristic
% 1. LVDS 5454

Parameter Description Condition Min Typ Max UNITS
Vob Differential output voltage Steady state, RL = 120Q 36 60 150 mV
Voc Common mode voltage Steady state, RL = 120Q 126 14 1.54 A%

Tr Output slew rate of rising edge 3 ns

Tr Output slew rate of falling edge 3 ns

IData+, Data- LVDS output current 300 500 600 uA
Data rate 84 Mbps

LVDS Fid L AURFE WL 1, D9 fE R b I B B B 2 00 T Y RE Sl ek i e, 2200 i IR W PG
ORI LVDS ZE 7y D, BRZEAE TR 2 60 mV, DYVCECAS R AE LA B A ML IS 0 s 2 70 H TS Wt P52
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Figure 9. The photo of the chip
module cross-sectional
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Figure 10. The system control diagram
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Table 2. The camera module spec
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Figure 11. The chip physical photo
E 1. B RREE

Figure 12. The image output from the system
B 12. BGHRE
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