Automatic LBIST Diagnosis Flow Under Board/93K Test Environment
Using ATPG Tool and ASSET



Abstract:

Logic Built-in-self-test (LBIST) has been inserted into every our ASICs and has been proven to be very valuable in board level test and debugging. However, in the case of board level LBIST test failure, how to root cause the real defect and failure mechanism is a very challenge question! 

This work describes an automatic tool flow to support automatic board/93K LBIST diagnosis. This is the first tool in industry, as of our best knowledge, to diagnose the LBIST failure on board and achieve the diagnostic resolution to gate/net. With this tool's help, it has been proven the fault diagnosis time can be shorten to minutes/hours from days and weeks.  

The structure of this paper is organized as follows:

1. Background and Motivation:
   The test condition under board/system environment is normally different than the test condition on ASIC supplier’s tester. On many our board, LBIST test is failing even though the ASIC under test is passing ATPG test in vendor side. Due to the board/system complexity, many failure analysis (FA) efforts were spend to find the root cause of LBIST failure due to there is no effective tool in industry to diagnose this special test condition. Also, the old FA results can only narrow down to the scan flops instead of the failure location and mechanism. A full-automatic diagnosis tool is urgently needed to reduce the FA time and improve the diagnosis resolution 

2. Proposed diagnosis flow: 
   We have developed an automatic diagnosis flow to leverage the strength of the board test tool and ASIC level diagnosis tool. LBIST is tested on board through ASSET tool and result is translated to EDA tools to perform ATPG, gate diagnosis and yield analysis. Figure 1 shows the basic flow of the whole test and diagnosis flow. (see attachement)
3. Results:
   The methodology and tool efficiency have been validated in latest technology ASICs silicon bringup through ASSET and 93K test environment. It can root cause the LBIST test failure from more than 50 million gates to a few gates/nets in the ASIC within minutes/hours instead of weeks or infeasible. And this tool leverages the capability of EDA tools which suggest the failure mechanism such as stuck-at defect or at-speed defect. 
   Upon acceptance of this paper, we are providing the latest FA lab results that provide strong proof the effectiveness of the proposed flow. 


4. Conclusion:
   By leveraging the strength of various EDA tools, the developed LBIST diagnosis approach has been proved be very effective and efficient to improved the diagnosis resolution.  




          Figure 1:   LBIST board level diagnosis flow
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