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A programmable on-chip debug system based on scan chain
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Abstract
The post-silicon debug for testing of post-silicon chips was studied, and a novel programmable on-chip debug
system based on scan chain was put forward to change the present situation that current debug techniques are inac-
curate in fault diagnosis because they lack the ability to perform the real-time monitoring of a chip’ s internal opera-
tion state. The new debug system makes full use of the on-chip transmission bus and adds a few hardware circuits,
so it can make a chip realize the real-time test of its operation state. Meanwhile, it automatically triggers the fault
diagnosis mode when the programmable conditions are met. By making full use of scan chains, it can accurately
configure and observe the internal state of the chip. Moreover, the system uses the on-chip clock circuit to ensure
accurate clock switching and support the at-speed test for providing a powerful function for timing analysis and de-
bugging. The system is successfully applied to the development of the latest Loongson high performance micropro-
cessor.
Key words: post-silicon debug, on-chip debug system, programmable, design for debug, fault diagnosis, at-

speed test
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