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Design and Implementation of Dual-channel Ultrafast Edge Synchronous
Sampling
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(1.School of Information and Communication Engineering, North University of China, Taiyuan 030051, China;
2.Institute of Frontier Interdisciplinary Sciences, North University of China, Taiyuan 030051, China)

Abstract: The quality of the sampling signal is key to the equivalent-time sampling technique. When multiple high-frequency signals
are acquired simultaneously, ultrafast edge pulses with a high degree of synchronization are required as trigger sampling signals. In
this paper, taking advantage of the extremely short reverse recovery time of the step recovery diode, we designed an ultrafast edge
narrow pulse compression circuit and a third-order Wilkinson power divider to amplify the gain of the time-based signal and com-
press the falling edge for equal power distribution, and finally drive two microwave samplers to collect the high-speed signal. The
experimental results show that the average amplitude of the falling edge of the two pulse signals reaches 7 V, and the falling edge
time can be less than 150 ps, and the delay between the two channels is less than 20 ps.
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Fig. 1 Schematic diagram of the pulse compression circuit
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Fig. 2 Wilkinson voltage divider schematic
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Fig. 3 Ultrafast edge narrow pulse circuit model (a) and sim-

ulation results (b)
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Fig. 4 Third-order Wilkinson power divider tuning layout
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(a) The circuit has a delay of less than 20 ps between the two channels; (b) there is a delay of 500 ps between the two channels of the circuit
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