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Abstract

To handle the density increase of SRAMSs, a new parallel testing methodology based on built-in
self test(BIST) is developed, which allows to access multiple cells simultaneously. The main idea
- is that a march algorithm is performed concurrently in each basic marching block which makes up
whole memory cell array. The new parallel access method is very efficient in Speed.and requires
a very tiny hardware overhead for BIST circuitry. Results show that the fault coverage of the
applied march algorithm can be achieved with a lower complexity order. This new parallel testing
algorithm tests an V#xVxz SRAM which consists of V%xV% basic marching blocks in
O(5xV Ex (VE+Y 7)) test sequence.
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Fig. 1. Example of Mask Address Decoder.
|
A2 A1 A2 | A1
000'010 100|110 x00[x10]|x00|x10
A, Ao
0011011101j111 x01x11|x01x11
|
M2=0 M2=1

a8 2. 39 14 vehd mlaz oj=aag] 2}
Fig. 2. Operation of mask address decoder in Fig 1.
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B2 7]&8] March C- 4x2l5e ¥ 345 of
= 34 AEEE 100%2 @ 9 Ak Fud
w9 AY A% A=ds 3 A 3 HEE
2 100 (1-4)% 2 FHaget,

E: 1. March C-9] #d €g2AEE 93 o=
Y2 ARx
Table 1. Address Sequences for Parallel
March C-.
march 2 M M MM M
FEXX00000000 | R0000000000 | R=LILLIIIY | ATt
CEXXNON00000 | CX00M00M0000 | XXX | C=XRIiantin
MR=11 ME-G) MR MRG0
MC-1LE M1 MC1 MC-1
RwH Rw-l W=l W=l
RXOO0000000 | A=C0100000000 | R=LIOLIILINL  |Reiotiiin
CXCXXO0000L | CXXXO0000000 | CXORUEI | CEXRKIL1EL1
ME=IN MR- MRG0 MR-
ML MG MC1 MC-LLL
RW4  |RWa RWA Bl
REXXXO0000000 | R=11100000000 | ROOOILILILIE | R=G0oititiny
CXXXILIL | CXXXO0000000 | CoXORKUILIT | C-XXKE T
MR- MR MR MBD
M1 MCH M1 MCIL
RWw  |RWwH4 -l W1
RXXXO0000001 | R=XOKO0000000 | R=XKKILTNINN | ALt
CXXXII | C-XOXXO0000 | =XKL | C-XRXILALI0
Mt MR MELLL MR
M1 ML M1 M1
RwA NWwH W= Rw=l
: RO0000000000 | R=1111111111 :
sl A |FERULLILL CXRXOUUO000L | C=XXXLIO | oy 117177
=5 | oo [ME0 MO0 C-XXXUILIG
W55 4 [Mpel MG MC MR
: Mc-Il Fws RWE e
BT . BW-
FELLIOO00000 | A=00A1L1111] '
CXOKIO00! | CRXKUUILIO | v
MROO—IMRO0 ) Geooony
ML MCILL VRO
WA R
MCLI
R0 |Rxsxinin (WA
CEXXHO00000E | CXXKTNT0
MR MR
MG MC1L
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Fig. 5. Basic March Block Address Generator.
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Fig. 6. Masked Row Address Generator.
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Table 2. BIST Operation in Each March
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Table 3. Number of Operations for Memory
Size and March Block Size.
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16K HlE. 1.398M | 2703M | 53%6M | 10568M | 21.063M
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26K HIE | 6554M | 1L796M | 2280 | 435 | &.19M
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Fig. 7. Simulation Results of Parallel Comparator.
(a) Fault free (b) One bit in logic 0 (c)
Three bits in logic 0 (d) Nine bits in logic 0
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Fig. 9. SRAM BIST Block Diagram.
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