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(A Grouped Scan Chain Reordering Method for Wire
Length Minimization)
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Abstract

In order to design a huge VLSI system, the scan testing methodology by employing scan
flip~flops(cells) is a popular method to test those IC chips. In this case, the connection order of scan
cells are not important, and hence the order can be determined in the very final stage of physical
design such as cell placement. Using this fact, we propose, in this paper, a scan cell reordering
method which minimizes the length of wires for scan chain connections. Especially, our reordering
method is newly proposed method in the case when the scan cells are grouped according to their
clock domains. In fact, the proposed reordering method reduces the wire length about 13.6% more
than that by previously proposed reordering method. Our method may also be applicable for
reordering scan chains that have various constraints on the scan cell locations due to the chain
grouping.
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Table 1. Input data characteristics.

az | s 4lhg o4 A
IF

c_testl 1 s [(e]
c_test2 2 75 | g, (&)]
c_test3 3 600 |[(2).(8).(g3)]
c_testd 6 75 |[eD.(g), ..., (gs)]
c_testd 10 [(&).(g2),..., (g10)]
g testl 2 75 (g1,82]
g_test2 3 600 [(g1,82).(g3)]
g_test3 6 75 | [(g1,82). (g3, 84 85),(g6)]
g testd 10 650 [(e1.22. 8. (g4, 85, 26).(27, 85). (29, £10)]
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Table 2. Comparative results between ours

and Makar's.
Markare] " | A<kt 4
27 Maker
2 | A2 | ga |4 g |4 B
A 'T'EB}‘] 03. —raﬂ/‘] o
A1 | 0] || ol | 2 | FENE

c_testl | 699005 | 304146 | 924 |33307.2| 864 15%

c_test2 | 61569.1 | 37889.1 | 9.27 |317086| 420 17%6

c_test3 | 76312.7 | 435739 | 940 |40288.1| 160 8%

c_testd | 69911.6| 486334 | 942 |41981.7| 1.12 14%

c_tests | 74011.1 | 52750.1 | 961 |45807.3| 0.66 14%
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9] Adg A9E Aok

E 3o 2EAE 8§ e A5l dig Ad
AFE Bt Eelde AAl ddA=t A9A et
AEAZ Holx olg® AR I1F €A% Xtk
H|E o] AFE ulwd ut 71E ol UER whye]
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Mol AEE Hrhe sr] oA X 29 v|wAAE
2 o ¥ 39 Bal A 3 A7 Aolzln A
A=,

sirgte 2 37 49} 59 3 g testlol] =g A
3} Ag) A3} 3o 270 Aol 34 AeE Rk

a2 4. 24 A g testle] 27 23 A W &4
Fig. 4. Intial scan cell orders of g_testl.

270 A g_testld] A F 20 A 947
4

Fig. 5. Scan cell reordering result after optimization.

B 3. 27 1% £XE HFE F dE A5l gAY A9
Table3. Experimental results when scan groups can be reordered.

az | ) | 2% 4 HE 2% ¢4 | A0
477e]
g_testl | 61569.0 | 408745 {(1,2)} 21 474s
g test2 | 763127 | 39347.2 {1.2),(3)} 1,23 1.9s
g test3 | 699005 | 402352 {{1,2),(345),©6)} (1,245,36) 1.36s
g testd | 740111 | 446024 {(1,2,3),(456),(7,8),(,9,10)} (2,1,3465,7,89,10) 0.82s
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