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Abstract

Through comparing the data transmission advantages and disadvantages of USB2.0 and 1394 in-
terface, and combining the data acquisition and transmission requirement of corneal topography,
the array CCD driver and USB2.0 data acquisition and transmission system was designed. In the
system, Sony ICX445ALA array CCD was chosen as image sensor, according to the ICX445ALA drive
timing characters requirements, using CPLD and AD timing framework and MCU timing control,
the drivering circuit design was realized. According to MCU’s USB2.0 firmware driver, USB2.0 data
output was completed. By controlling the I/0 port of the MCU, the open and close of the LED back-
light, the automatic discrimination of the left and right eyes and the acquisition of the corneal im-
age were realized. The final test shows that the obtained corneal image is clear; the USB2.0 data
transmission is fast and stable. The MCU auxiliary function is effective. It can achieve the require-
ments of image acquisition and transmission well in corneal topography.
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Figure 1. Schematic diagram of Corneal topography
imaging system
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Figure 2. Acquisition system of CCD driver circuit diagram
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Figure 3. CCD driving timing simulation diagram
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Figure 4. USB firmware application block diagram
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Figure 5. LED back light control circuit diagram
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Figure 7. Corneal topography system
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Figure 8. Simulated eye image
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Figure 9. Real human eye image
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