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procedure Fanout ControlValue ( Netlist, FILEO )

1) Create collection Record| ].

2) Extract all scan cells and put them into array SC[ ].
3) n=size of SC[ ];

4) fori=1, ndo

5) Extract all fanouts of SC[i] and put them into array FO[ ].
6) k = size of FO[ ];

7) forj=1, k do

8) if (type of FO[j] is buffer)

9) Gotostep5) and keep ControlValue

10) else if (type of FO[;] is inventor)

11) Go to step 5) and reserve ControlValue

12) else

13) Obtain ControlValue according type of FO[;]
14) put (SC[7],FO[j],ControlValue) into Record| |

15) Generate FILEQ based on Record] ]
16) end procedure
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procedure Calculate _ Weight ( FILEO,SC)

1) Create collection C[ ] based on FILEQ.

2) Y% Weight =

3) n=size of C[ ];

4) fori=1, ndo

5) if (exists $ Weight{C[i][0]])

6) temp=$ Weight{C[i][0]}| -¢

7) if (temp>C[i][2])

8) $ Weight{C[i][0]} =
(temp - CL11[21)/( temp + C[i](2])

9) else

10) $ Weight{C[i][0]} =
(CLi1[2] - temp)/( temp+C[][2])

11) else

12) $ Weight{C[i][0]} =C[:][2] +¢

13)  Sort % Weight

14)  Select scan cell of Weight, based on 13)

15) end procedure
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x1 AEEBEBMNIIFEILL

R filkds e AL UIFE(W)

s () (%) DEF MAS BCS Ak
b15 449 3 6.105e-05  1.846e-06  1.846e-06  96.98%
b17 1415 10 8.816c-05  2.400c-05  2.400e-05  72.78%
b18 3320 20 5.565e05  5.110e-05  5.110e-05  8.18%
20 490 3 5.803e-05  1.880e-05  1.880e-05  67.60%
b21 490 3 5.337¢05  1.696e05  1.696e-05  68.22%
h22 735 4 5.609¢-05  3.418¢-05  3.418¢05  39.06%

x2 HEEEBMLIIFEILL

R filkas e B UIFE(W)

HF () (%) DEF MAS BCS Ak
b15 449 3 3.161e-05  8.949¢-06  8.933¢-06  71.74%
b17 1415 10 2.266e05  9.876e06  9.291e06  59.00%
b18 3320 20 1.632e05  1.011e-05  9.478¢-06  41.92%
20 490 3 1.006e-05  5.563e-06  5.097¢-06  49.33%
bh21 490 3 1.097¢05  6.066e06  5.523¢-06  49.65%
h22 735 4 9.957¢-06  5.857e06  5.338e-06  46.39%
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b15 449 410 8.69%
b17 1415 1320 6.71%
b18 3320 3029 8.77%
20 490 388 20.82%
b21 490 388 20.82%
b22 735 581 20.95%
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A test-shift-power optimization method based on circuit structure

Xu Chao ™ ™ ™ | Meng Xianggang “** , Chen Huajun ™" , Lu Xinyuan

( " State Key Laboratory of Computer Architecture, Institute of Computer Technology,
Chinese Academy of Sciences, Beijing 100190)
( ™ Institute of Computing Technology , Chinese Academy of Sciences, Beijing 100190 )
(™ University of Chinese Academy of Sciences, Beijing 100049 )
( ™" Loongson Technology Corporation Limited, Beijing 100190 )

College of Electronic Information and Optical Engineering, Nankai University, Tianjin 300350 )
Abstract

The scan structure and test-power optimization are studied, and a new test-shift-power optimization method
based on circuit structure is proposed. To reduce the number of modified scan cells and delete redundant test cost
existing in test-shift-power reduction methods, the new method makes full use of inner structure of circuit , analyses
fanouts and control value of scancells, and dynamically programs optimized order of scan cells according to analysis
results and weight allocation rules. During shift procedure ,combinational logic elements can be kept still to reduce
test-shift-power further. The results of the test conducted on ITC’ 99 platform demonstrat that the shift-power of
combinational logic elements is reduced by 8. 18% to 96.98% and that of sequential logic elements is reduced by
41.92% to71.74% . The cost of area is reduced by 6. 71% to 20.95% compared with the existing methods based
on modifying scan cells.

Key words: scan cell, circuit structure, test-shift-power, dynamically program, test cost
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