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In this research, in order to contribute to the creation of high-quality and
highly reliable low-power LSIs, we have established a shift power-safe scan test technology
(SPS-Scan) featuring high-precision suppression of shift power. The main results are (1) a
high-precision shift power safety evaluation method based on design information such as layout,
together with a high-speed timing simulation method using GPU, (2) an optimal scan segmentation
method for minimizing additional wiring overhead, (3) design and trial production of an evaluation
LSI circuit equipped with a large-scale logic core and high-precision on-chip delay measurement
circuits. Detailed evaluation experiment using test chips fabricated through VDEC, the effectiveness

of the SPS-Scan technology has been confirmed.
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Algorithm 1 Targeted Partial-Shift
Input: Scan chain set S, cost function WSD,,... allowed
number of extra shift cycles fey:
Output: For each shift ¢; a partitioning P, = (G1,...)
1: for each shift cycle ¢; do
2: P., < (S) > Simultaneous shifting by default
3: while ¢ > 0 do
¢ <= shift cycle with highest WSD,,,ax(c, Pe)

4:

5: n<|P|+1 > new number of groups for ¢
6: wy, ..., wis| <= WSDpax (¢, (S1,..., Sis1))

7 Gi,....,G, <0 > initialize new groups
8: Glseens gn <=0 > estimated group cost
9:  for each w; € {wy,..., w|s|} in desc. order do

10: j <= a group index with lowest g;

11: G <G U {si} > Add chain s; to group G
12: gj <= g; +w;

13: P. <= (Gy,....G,) > update shift cycle grouping
14: text < text — 1
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