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This paper presents a complete low-latency design method to address the latency constraints of DA
voltage and current circuits in high—speed synchronous measurement systems. The research aims to
solve technical challenges such as long settling times in traditional DA circuits and insufficient multi—
channel synchronization accuracy, achieving picosecond-level latency control and high—precision
synchronous measurement. Through deep analysis of latency generation mechanisms, the study
focuses on optimizing current output circuit topology, high—speed synchronous control strategies, and
layout and routing techniques. The design scheme employs a current output DAC combined with a
precision |-V conversion, reducing the settling time to less than 25ns. Differential signal transmission
and impedance matching techniques ensure signal integrity, with a multi-channel delay matching
accuracy of +0.1ns. Test results demonstrate that the designed DA circuit system achieves a total
delay of less than 50ns, inter—channel synchronization accuracy better than + 100ps, and a frequency
response flatness maintained within +0.5dB over the operating bandwidth.

high-speed synchronous measurement module; DA voltage and current circuit; low-
latency design
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