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Method of Extracting Pairs of Adjacent Wires for Diagnosing
Bridging Faults Based on IDDQ Testing

ToOSHIAKI ITO,t TOSHIKI KANAMOTO," SATOSHI KOTANI,*
YOSHIHIRO SHIMIZU' and MASAYUKI TERAIft

This paper proposes a new method of extracting pairs of adjacent wires from the mask lay-
out of LSIs and efficiently calculating the probability of a bridging fault that a short between
each pair of adjacent wires is caused in the fabrication process. The information produced
by the method can greatly reduce the number of fault candidates handled in IDDQ testing.
Therefore, it improves the efficiency of IDDQ test pattern generation and diagnosis very much.
In order to improve the accuracy of the probability, we apply a critical area model function
of IFA (Inductive Fault Analysis) and fit the function into process statistics data of relation
between diameter x of a particle and the probability of the event that a short is caused by
a particle having diameter x. The application results show that the proposed method has
greatly reduced the time spent on the diagnosis of IDDQ testing and enables the diagnosis to
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be applied to 5M-gate LSIs.
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Fig.1 Physical bridge fault between two nodes and the

resultant irregular electric current.
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Fig.2 Flow diagram of IDDQ fault location diagnosis.

goooooooooooooooooobo 20000
gooooooo 0000 «oooooo IDDQ
gooooooooobooooooobbbD XO0vYo
goooboooooooooocoooooooood
gbooooOoobooboooboooXoyoooooo
gooooooooo rroooo ‘o000 IDDQ
gobooooooooboooooooooobooo
gbobooobooooooooooocoooooboooo
g0o0oo0ooo0 IbbQbOOoO00oooooooon
gbooooooooon

2.2 IDDQOOOOOOCODO

IDDQUOODOO0OO0O0O0OO0OO0OO 200000



1900 goooooooo

0000 CADOOOOO PerryDOOO IddgO OO
O Reasoning 0000000000000 ScandO
OO0 FuncOOO00 LSIOODOOOOOOODODOO
09 gooooo0oo
O000O00000D00000 PerryODODOODO
OoOoOOoOO0oODOO0OO00OPerry000OO0O0OOOO
LEF/DEFO000000DO0O000ODOOOOOOO
ocoooooobooobobooooooooobooooo
coooOooooobobooooooooobooooo
O00o000o0oo0o0 IDbQUOOOOOOoOOO
ocoooOOoO0ooOoooooooOooOoOoooOOOO000O
ocoooOoooOooooooOoOboooOooObDOoOonoo
ooo0O0o0o0oooooODOO0o0o0ooboooobOO00oo0o
oo0o0ooooooooOOO00o0oO00ooooboooo
ocoooOOooooOoODO0O000o0oooOooODO000O
ocoooOOoOoOoooooooOoOoOoOoOooooOod
O0O00Mmoo0oOooooooooOooodoBIRCH
oooooooooooooooooo
23 000000000
ooooobooooooo3soboooooo 2000
ocooO0o0o0ooboooobOoooooooobooooo
oo0000o0o00O000o0ooooooOoDOO0000
oooo
O0oO0oU0oOoooUOo(y)uoooooooooo
O0(2)0o0o0oUooooUooo@®uUuooooo
ocoooOoooooooooooooooooodg
ooooOoOoOoOoooooOoOoooooooOoOood
IDDQUOOO0OO0O0O0O0O0O00O00OOOooooo
ocoooooooo 20000000000000
OO0 LSIocsMO0000000000O0000O
ooooOO0o0o00o0o0ooo0o00oooobo0oooo
ocoooOo0ooOooooooOooooooOobDOoooo
Oooooo%u0oo0oooooooooooo
oooo

[Z714 L&)

 BEEEKAD A BEERBEB2 DA Ty UREREE >

[Z714L06H]

vul_ref_ANet2334  vi_h00_ANet2346 3. 673000e-10

n23ANet1789 vi_vtd_ANet2334 3.671000e-10

BEHED

vi_v_ANet2295 n46ANet8225 3.667000e-10 B0 IE
=

bh6_ANet5849 n43ANet2924 3. 663000e-10

vi_hd_ANet2299 edt_s41ANet1658 3.663000e-10

mem. n58ANe t6769 mem.b |k ANet421 3.663000e-10

038 DOoooOooooo
Fig.3 Pair-list of adjacent wires.
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Fig.4 Flow diagram of extracting pairs of adjacent wires
and calculating the probability of a physical bridge
fault.
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Fig.5 Example of function table calculating the
probability of a physical bridge fault.
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Fig.6 The probability of a particle’s existence.
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Fig.7 A particle’s diameter and the corresponding layout
critical area.
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Table 1 The benchmark circuits used in this experiment.
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Fig.8 An example of particle count in a production line.
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Table 4 The comparison of runtime between the
proposed method and the existing method.
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