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— BI&SLT Test Cost per minutes
0,035 __ BI+SLT N
Test Cost per minutes
— 0,03 0,008
Original BI+SLT Proposed BI&SLT g 0.006 L
N of stages 2 1 i ememma—emm=—=
J 0,025 % 0008 ~
Stage Burn-In SLT Burn-In & SLT 9 —BI&SLT
0,002
Equip. cost (arb. unit) 500,000 500,000 1,000,000 ==BMSLT
Board parallelism 100 64 64 0 I B T T R L
Additional costs 120 min of Load/Unload devices None None TIME
Equip. Depreciation period 6 Years 6 Years 6 Years .
Test cost per device per min 0,0000330 0,0001239 0,0002477 T emmmmmmmmmTTTTTTTTTOT
(arbitrary unit/minutes)
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On-Line Self-Test:

ECC logic is a redundancy module and it is not very intuitive a classification of

FAULT COVERAGE %
(a) ECC LOGIC (b) ECC ENCODER LOGIC 4FAULTS | SWBIST | SBST SBST
FAULTS FAULTS
[16] Random ATPG
N " (¢) ECC DECODER Ecc logic 31,608 61.60 85.97 93.00
D(:():CIJ-STEE%NI;:JCL?S """ FAULTS Ecc encoder 13,275 85.12 86.77 94 .39
Ecc decoder 18,864 44 .90 81.25 92.06
CNeLe arre (d) ECC DECODER Ecc decoder 70 11379 74.43 78.52 92.22
(F)lELATED FAU-LTS 2 7 NO MEMORY memory corruption
CORRUPTION Ecc decoder Latent 6,868 0 93.08 96.13
h faults
(g) DOUBLE BIT-FLIP -~ (h) ON-LINE Single bit-flip 6,410 0 03.27 96.44
RELATED FAULTS ... FUNCTIONALLY Double bit-flip 458 0 90.39 91.72
UNTESTABLE On-line functionally 689 - - -
FAULTS
untestable faults

3. the LBIST is activated during the SBST execution, LBIST aims at self-testing

Module for LBIST Number of Faults
4906 4320 39056 | 2530 11172 |39398 | 5522 2708 2286 109612
Target of SBST Clock PC CTRL RF MUX | ALU | MAC | SPRS | LSU WB CPU
Cycles Yo of Stuck-at Faults coverage
ng”('l',‘((.;’"“te" 24.914 6596 | 9519 | 5824 | 23.07 | 1533 | 4982 | 6476 | 48.05
Control Unit
R
(CTRL) 538 90.89 | 54.86 | 5245 | 3518 | 5652 | 71.13 | 47.38
Regts}:‘;fﬂe 1.502 57.13 68.43 89.51 | 5.5130 0 9.95 5128 | 5576 | 43.10
OI’""‘S\‘}‘E;“"QM““'S 308 5469 | 7439 | 3790 [EZEUEM 5335 | 4384 | 2370 | 6663 | 7190 | 43.92
Arithmetic Logic " @n c on A o 2 55
Unit (ALU) 10820 | 57.49 | 72.02 | 6758 | 9029 [EECKN 1011 | 6358 | 67.73 | 54.19
Multiply and ) c ‘ OF Ac ¢
Accumulate (MAC) | 3248 | 5595 | 7645 | 4907 | 9649 30.87 7195 | 61.17
Load/Store Unit 2108 | 5698 | 7091 | 6149 | 9484 | 41.00 37.50
(LSU)
WriteBack C A 7 .
(WB) 538 5498 | 7833 | 3934 | 9146 | 5486 | 5245 | 35.8
TOTAL per module | 43976 | 56,39 | 69,41 | 90,69 | 9683 | 9383 | 9272 | 39,74 | 7556 76,4 88,16
Hybrid coverage | 43,976 | 35639 | 6941 | 9069 | 9683 | 9944 | 9887 | 3974 | 75.56 76.4 90.94
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Finally, the framework becomes an
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