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Abstract

This research centers on educating students in digital system design and introduces a low-cost digital testing
framework. A user-friendly and accessible testing framework based on PSoC Zynq 7000 series development board
is developed. Our aim is to support students in mastering circuit design and testing skills efficiently, eliminating
the obstacles associated with costly equipment demands and specialized training. The study targets two primary
objectives. Firstly, both the testing framework and the circuits under test are incorporated into the same PSoC
chip, aiming to minimize reliance on expensive external devices. Secondly, common digital system design
methods are used to evaluate the practical viability of the testing framework within real-world digital system
design education contexts. These work tasks have been subjected to practical testing on the PYNQ-Z2 platform.
The program design on the processor side utilizes Python, while the digital system's prototype and testing
framework are constructed using Verilog for circuit description. Ultimately, the high-level synthesis is conducted
through Xilinx Vivado. The testing framework incorporates EMIO and a quadrature communication protocol,
enabling a continuous processing flow encompassing test data writing, test execution, result reading, and test
completion. During practical testing, a multiplier, a counter state machine, and a 4-bit SPI communication module
are selected as validation circuits to ensure the verification function of the testing framework. Through
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experimentation, clock-related error detection is effectively handled, the testing framework’s ability to identify
precise state change is validated, and its exceptional performance in debugging digital /O communication is
demonstrated. This study has successfully established a digital system testing framework using the PSoC Zynq
7000 series development board. This reduces the reliance for external signal generating and measuring equipment,
resulting in a cost-efficient educational platform. This platform caters to a range of digital circuit education and
design needs.
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