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RTL Partial Scan Design System: REPS

MASAYOSHI YOSHIMURA,! TOSHINORI HOSOKAWA'
and MITSUYASU OHTAf

According to increase of circuitry numbers of LSI, the test application time of a full scan
design method becomes one of the bottleneck problems for the LSI productivity. The test
application time is corresponding to the test length, thus the reduction of the test length in a
scan design is strongly required. In this paper, we propose a partial scan design system at RT
level design, named REPS, to reduce the test application time. REPS has the following new
features, (1) a scan register selection method at RT level, (2) a DFT database is prepared to
estimate test length of blocks, and (3) a DFT strategy generation for the shortest test length.
We applied REPS to some test designs for a practical LSI that described at RT level. It is
found that REPS estimates an accurate test length for an LSI at RTL, i.e. the error of the
length is from +9% to 20% in comparison with that at the gate level. As a result, the test
length generated by the partial scan design method was from 18% to 37% shorter than that
by the conventional full scan design method.
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Fig.1 Figure of system structure of REPS.
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Fig.2 DFT database registration part.
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Fig.3 Data structure of DFT database.
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Table 1 Characteristics of LSI.
Cir | #P1 | #PO | #PIO | #GATE #FF | #BLK | #SP
#1 11 10 114 433469 | 30930 11 31
#2 4 1 125 855142 | 52583 19 32
02 DFTOO00DOO0OOO #1
Table 2 Selection results of DFT libraries: #1.
DFT lib Bl B2 B3 B4 B5 B6 B7 B3 B9 B10 Bil
NS 100 | 681 | 899 | 1032 | 1088 | 1235 | 2462 | 2147 | 2310 | 4569 | 2823
cT 16 | 533 | 898 921 | 1063 846 | 2227 | 1385 | 1511 | 2602 514
DFT FS PS PS PS PS Ps PS PS PS FS PS
03 DFTOOO00OOO0O0O0O0O #2
Table 3 Selection results of DFT libraries: #2.
DFT lib Bl B2 B3 B4 B5 B6 B7 B8 B9 B10
NS 31 19 129 101 313 355 506 617 | 1994 | 1533
cT 23 21 34 397 219 459 446 382 | 1010 | 1203
DFT PS FS FS PS PS PS PS PS FS PS
DFT lib B11 B12 B13 B14 B15 B16 B17 B18 B19
N 2225 | 3244 | 2457 | 2684 | 4001 | 4024 | 4061 | 4061 | 5883
cT 751 1132 | 1172 | 1260 | 1074 | 1263 | 1276 | 1276 777
DFT PS PS PS PS FS Fs PS PS PS
04 00000O0DOOOO ATPGOO
Table 4 Estimated test lengths & ATPG results.
Cir DFT #SFF SR FE #MAX- #EST- #REAL- | #REAL- ERR RR CPU
(%) (%) CcT TL ATPG TL (%) (%) (s)
TL-PS 19346 | 62.55 | 99.36 2602 | 1.623 M 2828 T771M 836 | 37.20 62189
#1 FS 30930 100 | 99.62 2602 | 2.596 M 2826 2.824 M 8.07 14599
AR-PS 18259 | 59.03 4096 | 2.413M
TL-PS 37518 | 71.35 | 99.48 1276 | 1.496 M 1576 T.851M | 19.18 | 18.53 | 126256
#2 FS 52583 100 | 99.72 1263 | 2.075M 1382 2.272 M 8.67 — 24375
AR-PS 36313 | 69.96 — 2894 | 3.284M — — — — -
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