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Time to Voltage Converter Based on Time Amplifiers
ZHANG Jinl*, CUI Yuan-yuan2, WU Xue-wul, WANG Bo-xiong2, GAO Wang1, LI1U Jian-nan2

1.Military Instrument Teaching and Research Section, Army Officer Academy, Hefei 230031, China;
2.State Key Laboratory of Precision Measurement Technology and Instruments, Tsinghua University, Beijing 100084,
China

Abstract: To overcome the shortcomings like temperature nonlinearity and long-dead time for measuring echo flight-
time in traditional analogy interpolation method, a new time voltage converter based on time amplification technology
was proposed. The circuit structure and influences of different configurations of capacitive parameters on the
performance of the convertor were discussed in detail. A prototype circuit of the time voltage convertor using discrete
components was designed and a test platform was constructed to test the performance of the convertor. The results
show that the designed time voltage convertor can reduce measurement dead time and eliminate the influence caused
by clock jitter and PVT (Process, Voltage and Temperature) parameter variations. In the valid input range, the
differential and integral nonlinearity errors are less than 0.45 LSB and 0.6 LSB,respectively,which meets the needs of
echo flight-time measurement for high-precision and real-time .

Keywords: time-voltage converter time amplification parameter configuration differential nonlinearity integral
nonlinearity.
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