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Abstract

In this paper, we address a novel simulated annealing(SA)-based test scheduling method for testing network—on—chip
(NoC)-based systems-on-chip (SoCs), on the assumption that the test platform proposed in [1] is installed. The proposed
method efficiently mixed the rectangle packing method with SA and improved the scheduling results by locally changing
the test access mechanism (TAM) widths for cores and the testing orders. Experimental results using ITC'02 benchmark
circuits show that the proposed algorithm can efficiently reduce the overall test time.
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1. Build a initial test schedule(S,,) by the rectangle packing
method proposed in [1].

2. Set the inifial temperature(T,,,), the number of iteration(}N,,,),
stopping temperature(T,,,)), and temperature reduction
ratio(K).

3. Let the current solution be S, = §
temperature be T =T,
4. While (T is higher than Top) {
Forifrom 1 to Ny, loop {
Generate a neighboring solution(S,)
Get a test schedule by S, T(S,)
Compute AC, the difference between T(S,) and T(S,,,)
IfAC<0then S, =5,
Else {
(Grenerate one random value g, 0 < g <1
Hq<exp(- ACT)then S, =
}
}
Set new temperature T = K*T;
}

. and the current

a3 3 SAV|HFHAE AHEER DA
Fig. 3. SA-Based Test Scheduling Procedure.
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Table 1. Test Scheduling Results in Single Test Clock Mode.
wW=32 W=16
SoC Name n [ SA Reduction (1 SA Reduction
Converged| Best Ratio Converged| Best Ratio
2 13732 12192 11978 12.8 23193 25473 21437 76
d695 3 9869 9869 9869 0.0 16197 16197 15124 6.6
4 9869 9869 9869 0.0 12192 12192 12192 0.0
2 14794 14794 14794 0.0 17798 18574 17798 0.0
£1023 3 14794 14794 14794 0.0 14794 14832 14794 0.0
4 14794 14794 14794 0.0 14794 14794 14794 0.0
2 138990 137460 132111 49 249164 248382 248382 0.3
p22810 3 102965 102965 102965 0.0 177009 173705 166184 6.1
4 102965 102965 102965 0.0 145417 147389 145417 0.0
2 470011 457228 455918 30 932330 895255 890035 45
p93791 3 341858 341858 341858 0.0 623715 602361 599301 39
4 259263 258822 258822 0.2 470011 477191 457614 26
B 2 4| 29" ZC (oMol HAE A& AEH Zf
Table 2. Test Scheduling Results in Multi-Test Clock Mode 1.
W =32 W =16
SoC Name n [ SA Reduction i SA Reduction
Converged| Best Ratio Converged| Best Ratio
2 11978 12192 11978 0.0 21571 23483 21223 16
d6% 3 9869 11978 9369 0.0 15196 15100 14918 18
4 9869 9869 9869 0.0 12192 12192 12192 0.0
2 9822 9822 9677 15 17461 16486 16174 7.4
21023 3 7560 7550 7477 1.0 11462 11784 11451 0.1
4 7397 7397 7397 0.0 10248 10248 10248 0.0
2 127480 130082 122997 35 248382 248382 248382 0.0
p22810 3 93102 86852 86352 6.7 170999 173705 164268 39
4 72981 72981 72981 0.0 145417 145417 145417 0.0
2 470011 455934 455018 3.0 932330 895255 390035 45
p93791 3 341858 341858 338327 09 623715 602361 599301 39
4 259263 271050 258822 0.2 470011 477191 457614 2.6
E 3 HE| 29 2 20iAMe HAE A& MY Z}
Table 3. Test Scheduling Results in Multi~Test Clock Mode 2.
W=32 W =16
SoC Name n N SA Reduction [ SA Reduction
Converged| Best Ratio Converged| Best Ratio
2 11013 12081 10718 27 21460 23370 209651 24
d6%B 3 8082 7586 7562 6.4 15100 15472 14757 2.3
4 6096 6096 6096 0.0 12081 12081 12081 0.0
2 8899 9735 3899 0.0 17056 16328 15818 73
1023 3 7397 7416 7397 0.0 11756 11270 11270 41
4 7397 7397 7397 0.0 9735 9735 9735 0.0
2 124463 124581 124190 0.2 227127 220143 219392 34
p22810 3 91409 86852 83145 9.0 152873 148270 147115 38
4 72981 72708 72708 04 139320 139320 139320 0.0
2 457274 445942 445358 2.6 912193 888057 881008 34
p93791 3 328248 307072 299913 36 608504 589313 588407 33
4 238078 232633 231189 29 468846 487140 449540 4.1
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