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Design and simulation of a broadband signal sampling circuit

Liu Wenyan Zhang Minjuan Wang Xuyang Ding Zhimin Li Linpeng

(School of Information and Communication Engineering. North University of China, Taiyuan 030051, China)

Abstract: In the broadband signal sampling system. the sampler is an important component. It adopts a symmetrical
structure internally to reduce common-mode interference during sampling. It achieves transient sampling and holding of
broadband signals by triggering the internal fast recovery diode to conduct rapidly with a narrow pulse signal.
However, inconsistent characteristics of the internal diodes and the width of the external narrowband trigger signal
being too wide can both lead to poor symmetry of the two output signals and inaccurate sampling. To address these
issues, an offset adjustment circuit based on FPGA was designed to compensate for the offset of the sampler’s output
signals. After offset compensation, the amplitude error of the two output signals is approximately 3 mV, meeting the
symmetry requirements. A narrow pulse trigger circuit was designed using step fast recovery diodes. The trigger signal

generated by the trigger circuit has a falling edge time of about 50 ps and an amplitude of 17 V. The measured results

show that this signal can trigger the sampler to achieve sampling of signals up to 30 GHz.
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Fig. 1 Schematic diagram of microwave sampling circuit
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Fig. 2 Narrow pulse trigger circuit
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Fig. 3 Impedance integration transformation circuit
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Fig. 4 Offset control circuit
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WL AR RS At MEER EE
5 0 153. 396 0 150. 415 0 59.797 1 000
o 6 1 93. 599 59.797 210. 212 59. 797
7 1 33. 802 59.797 270. 009 59. 797
8 1 —25.995  59.797 329. 806 59. 797 1 16.7
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Table 2 The measurement results of VOUTA and their impact on the two signals

VOUTC/V VOUTA/V UDCL/mv UDCz/mV AUDC1/2/mV AVOUTA /mV
) 45 R Ak & 25 Ak ) 45 2R Ak
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