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Design and Implementation of High-Precision Multi-Channel
Signal Source Based on FPGA
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Abstract : In view of the need to simulate a variety of signals in the ground test phase of telemetry system equipment in the aerospace field
to complete the ground simulation test,a high-precision multi-channel simulation signal source based on FPGA and Gigabit Ethernet is de-
signed. The signal source uses FPGA as the core controller of the system,and receives the instructions transmitted by the host computer
through Gigabit Ethernet to control the output of the signal. It achieves 65 channels of 0~5 V, 10 channels of 0~28 V,8 channels of
—15 V-0 V adjustable DC analog voltage output,2 channels of TTE interface signal output and 16 channels of RS422 digital signal output.
The structure design of the signal source is simple and reasonable. The upper computer can set the amplitude and compensate the accuracy
of the DC voltage signal ,and the output amplitude accuracy is better than 0.01%. At the same time,it can configure the frame format and
data content of the digital signal ,and can be compatible with HDLC,PCM and other digital protocols. Experiments show that the system
can achieve high precision and reliable output of the required signal,and has high compatibility. At present,the signal source has been
successfully applied to the ground joint test of a data acquisition memory.
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