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Wrapper Scan Chains Balance Algorithm Base on Twice-Assigned
Method by the Chains Difference

DENG Li-bao, QIAO Li-yan, YU Yang, PENG Xi-yuan
( Department of Automatic Test and Control , Harbin Institute of Technology , Harbin , Heilongjiang 150080, China )

Abstract:  Test application time of IP is based on the maximum scan in/out chains. A well balance wrapper scan chains de-
sign is an important approach to minimize the test application time and test cost. Best Fit Decrease (BFD) is the most classical scan
chains balance method, which is easy to realize, but the result is not the best. This paper describes a wrapper scan chains balance al-
gorithm base on twice-assigned method by the chains difference. The main idea of the proposed solution is that select a standard
chain, with its length L, find the chains which length longer than L from all internal scan chains of the IP core, compute these chains
the difference di with L, regard these chains as L in the first-assigned. Sort the length shorter than L and di in descending order of
length, assign to the enable shortest wrapper scan chain in the second-assigned. The proposed method is also easy to use, experimen-
tal results for the ITC’ 02 SOC Test Benchmarks show that the method in this paper can get better balanced result when compared to
the existing solutions.
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7.Fori=1:n

8. ¢ = find(No_TAM >0) ;

9. a = find( Sum _TAM = = min( Sum _TAM (c¢)));

10. b = find(max( No _TAM (a)));

11. Sum _TAM (a(b(1))) = Sum _TAM (a(b(1))) + di(i);
12. No_TAM (a(b(1))) = No_TAM (a(b(1))) - 15

13. End
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7 3621 3620 1 3620 1
8 3101 3100 1 3100 1
9 3081 3000 81 3000 81
10 2581 2580 1 2580 1
11 2561 2560 1 2540 21
12 2080 2080 0 2080 0
13 2061 2060 1 2060
14 2060 2060 0 2060 0
15 2041 2000 41 2000 41
16 ~ 19 1560 1560 0 1560 0
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7.Fori=1:n

8. I di€s_

9. a = find(Sum _TAM = = min( Sum _TAM));

10. Sum _TAM (a(1)) = Sum _TAM (a(1)) + di(i);
11. else

12. ¢ = find(No_TAM >0) ;

13. a = find( Sum _TAM = = min( Sum _TAM (¢)));
14. b = find(max( No _TAM (a)));

15. Sum _TAM (a(b(1))) = Sum_TAM (a(b(1))) + di(i);
16. No_TAM (a(b(1))) = No_TAM (a(b(1))) - 1;
17. End

18. End
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