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Abstract

Due to the improvements in circuit design technigue and manufacturing technique, complexity of
a circuit is growing along with the demand for memories with large capacities.  Likewise. as a
memory capacity gets larger, testing gets harder and testing cost increases, and testing process in
chip development gets larger as well.  Therefore, a research on an cffective test algorithm to
improve the chip vield rate in a short time period is becoming an important task. This paper
proposes an effective, March C  algorithm based, test algorithm that can also be applied to a
dual-port memory since it considers all the fault tvpes, which can be occurred in a single port as
well as in a dual-port memory, without increasing the test length.
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Table 1. Fault models and target fault models

for single fault memories(1PF1).

_'_g:_ g_‘g Fault Primitives Z‘ﬁ%}
SAF V> <Y/ > 0
TF <w P AY-><w | /1> O
RDF </ 1 /1 <51/ L 0> o)

1 | DRDF </ 1 /1>,<x1/ | /0> o

ol mF <1/ L /0> <c0/0/1> o

1| RRF <0N/7>,<r1/1/7> x
DRF |[<1T/|/-><0T/1/-><xT/?/->| x
NAF | <w T //-><w | /1/-><rx/x/?> 1 O
USF <SWK/?/-><ex/Y 7> x

F 2 % 2E vxeE g 34 wd

3 AE oA oA 29 (1PR)

Table 2. Fault models and target fault

models for single fault memories

(1PF2).
| 33 Lo =
= Eé Fault Primitives E‘}j]f}
<wx;l/ /> <oy /-,
Ckds <1/ /- <wx0/ 1 /> ©
<L/-><L,0/1/->,
CFst <O <O0/1/—> ©
CFir <O 0/Y/1>,<0r1/1/0>, o
1 <LrA/1> <Lirl/1/0>
P CFir <O/ 7>, <0 1/1/2>, y
F <L/ 7> <Lirl/1/?>
2 <Oy 1/0>,<0;r1/ | /1>,
CRdr | oy 1 fom<tirl/ L /1> ©
<Oy 1/1>,<0rl/ | /0>,
CFd | o /1<l L/0> ©
<Ow | /1/->,<0w T /07>,
CFol hw /> <tw 10/ ©
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Table 3. Fault models and target fault models for dual port memories (2PFs).
B oA ud Fault Primitives ZAE A
wDRDF&WDRDF <Ot/ 1/0>, <rlxl/ L /1> 0
2PF1 | wWRDF&wWRDF < Lirl/ L /0>, <00/ 1/1> O
wWRDF&wWTF <Ow T A/->, <rliw | /1/-> x
e —— <WOrdi 0/ 1 />, <wOrd;l/ | />, <wlirdi0/ 1/->, <wliard;l/ | /-> x
</ 1/->, <mersl/ | /-> O
— wCFdr&wDRDF <000/ /0>, <Lr0m/ 1/0>, <Orlirl/ L /1>, <Urlirl/ | /1> o)
WCFrd&wRDF <Orlirl/ { /0>, <Lirlirl/ | /0>, <LpOa0/ 1/1>, <000/ 1/1> 0
WCFds&wRDF <WOr0/ T/1>, <wOirl/ | /0>, <wlid/ 1/1>, <wlrl/ | /0> 0
2PF2av| WCFds&wIRF <WOTO/Y/1>, <wOrl/1/0>, <wl0//1>, <wlirl/1/0> o)
WCFds&wWRRF <WOT0/0/?>, <wOIrl/1/7>, <wl:r0/0/?>, <wlirl/1/7> x
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Examples of 2PFZav

(a) Bridge of bit lines which are on the
same column

(b) Bridge of adiacent bit lines
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HAE dveE [2] [3] [5] ANzl A [AdvelE B
Test Length TR v
" o | an | T ' 10N 14N
Fault Model 2149
SAF O O O @
TF 0 o |[71E8 WxE o )
. RDF o) O W 225 9t O O
1PFl1s
DRDF X X HAE dvas X O
IRF O O o]8-g 714 O O
NAF o o o) e o o
CFds O O (71H Hl~s O @)
CFst 0 o Hed o2 o o
“Fi DRDF- )
1PF2s CFir @ o <} o @
CFdr X X CFdre] x O
Chrd O O AZEA] ) @) O
CFtr O O O @]
wDRDF&WDRDF X X X O
2P wRDF&WRDF X X ™ 0 O
2PF2a wCFds&wCFds X X 10N @) )
PRV wCFdr&wDRDF X x 10N x @)
wCFrd&wRDF X X @] @)
PRI wCFds&wRDF A A 18R @) O
v WCFds&wIRF A A o o
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