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Design of equal precision digital frequency meter based on AGC

LIN Junwu, RAO Lianzhou, LIN Dongdong, ZHANG Yawei, ZHU Wanlu

( Department of Electromechanical Engineering . Sanming University , Sanming 365004, China )

Abstract: In order to improve low accuracy and small bandwidth of frequency meter in the industrial control,
by using equal precision measurement method, a digital frequency meter was designed based on
STM32F103VET6, FPGA and automatic gain control (AGC) circuit. The digital frequency meter can measure

the parameters such as signal frequency, cycle, time interval, and duty cycle. The test result shows that the

frequency meter has high accuracy and big bandwidth, so it has good practical value.
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i ‘ 50 mV‘ ‘ 500 m\/" ‘ 1V :

Wi BE % WM RE/% Wi BE %
1 Hz 1. 0001 1.0E—02 1. 000 00 0 1. 000 00 0
1 MHz 1..000 00 0 1.000 00 0 1..000 00 0
10 MHz 10. 000 01 1.0E—04 10. 000 01 1.0E—04 10. 000 01 1.0E—04
100 MHz 100. 000 08 8. 0E—05 100. 000 11 1.1E—04 100. 000 11 1.1IE—04
136 MHz 136. 000 15 1.1E—04 136.000 01 1.0E—05 136. 000 14 1.0E—04
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e ‘ 10 mV‘ ‘ 20 mV\ ‘ 40 mV‘

VRN W/ % ) & (H wE/ W i {E wWE/ %
100 kHz 100. 000 11 1.1E—04 100. 000 13 1.3E—04 100. 000 12 1.2E—04
500 kHz 500. 000 58 1.2E—04 500. 000 67 1.2E—04 500. 000 61 6. 1E—04
1 MHz 1..000 00 0 1.000 00 0 1..000 00 0
5 MHz 5.000 01 2.0E—04 5.000 01 2.0E—04 5.000 01 1.0E—04
10 MHz 10. 000 01 1.0E—04 10. 000 01 1.0E—04 10. 000 01 1.0E—04
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0.1ps 0.10 0 0.10 0 0.101 1.000
1 ms 1.02  0.200 1.03  0.300 1.005 0.500
10 ms 10.10 1.000 10.09 0.900 10.105 1.050
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