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Abstract

The goal of this paper is reducing the test time for AMBA-based SoC. To achieve this goal, the design technique that
can test several cores concurrently by reusing AMBA as TAM is proposed. The additional control logic for structural
parallel core test is minimized by reusing TIC which is originally used for functional test of AMBA. SoC reliability and
test time reduction can be significantly achieved with the concurrent core test technique as well as functional test.
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E 1. HIXol3 SZ2(A=ZE Fo)Q HAE AlZE ® 2 HxOl3 3Z(SIE Z0)2| EHAE A7t
Table 1. Test time of benchmark circuits (soft core). Table 2. Test time of benchmark circuits (hard core).
SoC Wi &2t H2E WE gAE ;ﬂ]l—g SoC Winax 3k HAE HE grEe ?{g
16 49105 42046 | 14.38 16 59291 44328 | 2524
6% 32 27288 21124 | 2259 6% 32 45161 21539 | 5231
64 16371 10705 | 34.61 64 42462 11045 | 73.99
16 631976 431409 | 31.74 16 864474 458146 | 47.00
p22810 | 32 397737 219057 | 44.92 22810 | 32 701254 229537 | 6827
64 263453 110991 | 58.66 64 653768 133468 | 7958
16 1105292 971867 | 12.07 16 1916413 1010866 | 47.25
p3432 | 32 743257 499134 | 32.85 p3d3R | 32 1769198 551823 | 6881
64 581105 241296 | 58.48 64 1714304 544624 | 6823
16 2005507 1757689 | 12.36 16 2141641 1791725 | 1634
po3791 | 32 1072815 885158 | 17.49 p93791 | 32 1412433 915182 | 3521
64 608300 444282 | 26.96 64 807039 455813 | 4352
16 70260 18669 | 73.43 16 73224 18666 | 7451
2% 32 59435 10671 | 82.05 w26 32 60879 10668 | 82.48
64 57991 6852 | 88.18 64 60651 8002 | 86.81
16 2016262 1529906 | 24.12 16 7261050 2222349 | 69.39
ql2710 | 32 1025922 766340 | 25.30 qi2710 | 32 6755560 2229349 | 67.10
64 527830 384683 | 27.13 64 6501592 2222349 | 65.82
16 10991124 | 10253123 | 6.71 16 23189698 10531082 | 54.59
512505 | 32 5542030 5132939 | 7.38 512506 | 32 17754663 5268952 | 70.32
64 2819815 2573315 | 8.74 64 17651036 5228504 | 70.38
16 66461262 | 41886450 | 36.98 16 73608777 41523877 | 4359
as86710 | 32 40727260 | 21058777 | 48.29 586710 | 32 51338095 22475039 | 56.22
64 25905395 | 11486610 | 55.66 64 38247890 12510362 | 67.29
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of AAl TAM ¥ F5 &gsiil =i W Fo] 7 Fig. 17. AMBA-based SoC.
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AMBA 7|8t SoCol HE 30| HAEE 9e 2HQ HAE 44 7|&

E 3 H2E & Zo 4

Table 3. Core characteristics.

E 5 AMBA 7|t SoC EHIAE 2iH HX H|w
Table 5. Comparison of AMBA-based SoC area.

w7
£l »E| 2%
a4 | ~a | P1|po | DEr|TheE)
48 4|48 ¥ e
pleans | 41901 46303 252 | 148 | 1166  386| 99.75
A|GERAM | 3701]  4115) 93 [ 119| 212] €8] 99.45
H
B
ARBPC - 6361|  7085| 40 [145| 275 79| 99.92
Ethernet
VIAC | 32737 35580(109 | 243 | 1339  485| 99.99
UART 9308 10523| 69 | 32 | 524| 231| 9899
A
P| GPIO A2 5107) 78 [104| 96| 13 100
B
RTC 7566  9067| 47 | 32 | 340  130| 9999
E 4. AMBA 7|gF SoC HIAE AlZt |
Table 4. Test time of AMBA-based SoC.
Winax =2 HAE | WY H2E | A HE
16 114406 99455 13.07
32 61467 50122 18.46
64 35236 25467 21.72
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