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Aperture Measurement System Based on FPGA and MCU
JIN Zhenzhen' ,MEI Wujun®* ,ZHOU Weihua' , LIN Haibo'

(1. School of Mechanical and Electrical Engineering, Taizhou Vocational & Technical College , Taizhou ,Zhejiang 318000, China;
2. Research Institute of Zhejiang University-Taizhou, Taizhou , Zhejiang 318000, China)

Abstract; Aiming at the shortcomings of low detection speed and inflexible customization of the current aperture
measurement system, an aperture measurement system based on FPGA and MCU was proposed. The hardware structure
of the aperture measurement system was designed and the core module control principle of the system was introduced.
The photoelectric signal conversion was achieved by CCD linear sensor, and the laser signal generation module, timing
drive module based on FPGA, AD conversion module and power management module were designed. Finally, the
algorithm optimization and the data processing and display were realized by STM MCU. The software of aperture
measurement system was designed and a specific prototype was fabricated. The application results show that the system
not only has the characteristics of high precision and low cost, but also can be modular designed and easy to expand. It
can effectively improve the detection speed of the aperture measurement system and can be flexibly customized according
to the actual production requirements.

Keywords : aperture measurement system; linear CCD ( Charge-Coupled Device ) ; STM32 MCU ( Microcontroller Unit ) ;
FPGA (Field Programmable Gate Array)
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Figure 1 Block diagram of aperture measurement system
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Figure 2 Schematic diagram of

laser generation circuit
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Figure 3  Schematic diagram of driving circuit
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Figure 9  Program execution flow chart of MCU
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Table 1 ~ Aperture measurements
JFe SRR/ mm LA/ mm B2/ pm
1 2.886 2.887 1
2 2.500 2.504 4
3 1.800 1.797 3
4 3.000 3.003 3
5 2.000 1.998 2
6 4.000 4.002 2
7 2.886 2.885 1
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