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procedure Fanin _ Fanout( Netlist, FANIN, FANOUT)
1) Create collection FI[ ] and FO[ ].

2) Extract all scan cells and put them into array SC[ ].

3) n =sizeof SC[ ].

4) fori=1, n do

5) Extract all fanin of SC[i] except SC[i] itself and put
them into collection FI[ ] ;

6) Extract all fanout of SC[i] except SC[i] itself and
put them into collection FO[ ].

7) Generate FILE FANIN based on FI[ ].
8) Generate FILE FANOUT based on FO[ ].

9) end procedure
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procedure Order Mod( FANIN, FANOUT, FILEO, FILEI)

1) Create two-dimensional array @array _ fanin and @array _

fanout based on FILE FANIN and FANOUT.

2) Create collection C[ | and M[ ].

3) L =length of Max _ chain.

4) n =total number of scan cell.

5) Modify _ num =0.

6) while( (n + Modify _num) >L) do

7) num _tmp = number of scan cells have no fanouts based
on @array _ fanout;

8) if(num _tmp | =0)

9) push all scan cells have no fanouts into C[ ];

10) n=n-num_ tmp;

11) renew @array _ fanin and @array _ fanout;

12) else

13) Calculate weight of all scan cell based on for-

fanin _ num 1
mula of { Weight _ scancell i =—————
fanout num i

14) select Max of Weight _scancell _i and put it into
M[ 5

15) n--;

16) renew @array _ fanin and @array _ fanout.

17) Put last scan cell into C[ ].

18) Put M[ ] into C[ ].

19) Generate FILEOQ based on C[ ] and L.
20) Generate FILEI based on M[ ].

21) end procedure
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Abstract

The scan structure and test-capture-power optimization are studied,and a new test-capture-power optimization

method based on circuit structure is proposed to avoid reduction of the number of faults detected by a single test

vector and exceeded test cost existing in current methods. The new method makes full use of inner structure of cir-

cuit , analyses fan-ins and fan-outs of scan cells, programs capture order of scan cells during capture procedure and

modifies some scan cells according to analysis results. Also a clock control structure is added according to the num-

ber of scan chains, and a new scan cell structure is used to avoid data capture violations, thus realizing reduction of

test-capture-power without adding test vectors. The results of the test conducted on ITC’ 99 platform demonstrate

that the capture-power is reduced by 40% at least and the replacement rate of scan cells is about 50% . The more

the number of scan chains is, the better performance the optimization can achieve.

Key words: scan cell, circuit structure, test-capture-power, clock control structure, data capture violations
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