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Relation Between Reliahility and Yield of IC s Based on Discrete Model

ZHAO Tian-xu ,HAO Yue ,CHEN Tai-feng ,MA Pei-jun
(Microdectronics Ingtitute d Xidian University , Xi’ an, Shanxi 710071, China)

Abdtract:  Yidd and reiahility are two important factors &f ecting the development of semiconductor manufacturing. It isan inr
portant problem how to express the relaion between yidd and reliahility. In this pgper ,a discrete yield moded is gven between yield
and reiahility with many factors conddered in thisnodd ,such asthe line width ,the gpacing between the lines aswell asthe digtribu-
tion of the ddect sze and 9 on. FAndly ,the vaidty of this nodd is shown by smuaion.

Key words: rdiability;yidd;dgribution of the defect 9ze

1 A , r- . Pison r-
[5]
o [a+k Asa)*
’ [1 3] I:Y(X_k)_k!r(fl)'(1+)\/(1)'“'" @
’ ' a A
! ' YIELD LOSS BY LAYER
: IC Open mtal | Onhyer GALE X
(D) A% 3 SHORTS
. ’ hored meta adl
1) , (3 i
, ”"‘_‘_::‘”JM ._n”|-“.!.|:,.._. line
' t . OrEN 1'\_!\ TACTS Chpen \‘Il'i e
1
2 il
, , r- ,
. Sepper , .
. Q-
per A Risn : ,

:2000-12-04; :2001-05-31
o " (No. 96-738-01-03-10) ; (No.8.5.3.4)



1516 2001
r- R ’R,0<R< Ry
h(R) = 12
(R KR R <R< oo (12)
(61 R i s
n h w, 6(R R
f(n) =Agep(- hn),n=0,1,2, (2 0, 0<R<s
f(n) , R- s
) =
f(m=(-ep(- Nep(- m),n=012, (3 (R =) srw: ssR=2stw (13
IC m ( 1IC 1, 2s+w <R
), m
_c° R
I 6 —IO 8 (R h(R) dR=%> (14)
T Cn+i
fn(n) =77 (1 ep(- W) ep(- ) 4 Ay
! A
@ Ay = Adid :Eﬁ (15)
m-exp(-h) 4.2 A,
1-ep(- h ©
Y=(1-ep(- )" (6)
Uy = ADo @
Ay » Do
: 8] ,2
(5 ("
h=In(1+ m/ AyDp) (8)
(8 (6)
Y=1/ (1+ DoAy/ m) " (9
[6]'
2
3 H | S: N
t R(t) = Pr{ >t} IC
M, IC 2
”rzArD07 Ar H;
R(t) =eMr=¢e AP (10) O , 2
9 (10) s R
m(1- ﬁm) A [5]
R(D =ep(- 1) (11)
4 0, 0< R=<S- O
4 Ay Ar Gy&,(R) = R+—82:|n\_~:7'_37 S- Onex SR <2s+ W- 20dm
4.1 Ay 1, 2s+w- 2dmx =R
IC (16)
« )
9,:I: ©ya (R -8,(R) h(R) R
o RA(6S° + 85*W + 25w? + 2502 + 2W0Zy - 85 iy - WP i) (17
( ) - 2s(s+w) (2s+w) (2s+ W- drgd (S- Oy 2
h(R) IC A
R

A= Achipe r



11

1517

A Ao RE(6S® + 85°w + 29w? + 2502 + 2wz - 85% Ay - W dia)
- 2s(s+w) (2s+ W) (25 + W- drgd (S- dumd 2

(11)
(18) (11)
(15) (18) (1 IC c
10 1.0
I
osf- o) 0.8 r/
......... m=3 /
0.6f— ——m=4 064 —m=4
s 1 == s | == y
& o4 —m° = 0.4 -
02 02
o0l o.o-—% 0.0
00 02 04 06 08 10 00 02 04 06 08 10 :
Aa=l oy a1 Y 00 02 04 , 06 08 10
(ay4/4=1 (b):A/A=12 m=1
3 AlA, 4
m
3 (a) (b AlA =1 AJA = , i
1.2, IC )
m ,
m ) ’
v A Ay , ,IC
4 m=1 IC ,
4
1.0 — 1.0 T 1.0
08 -~ %Z::=:2§ - /{7),’) 3 osl = o /% 0.8 7%'
O = duw=s . max™ .
i dpye=s/4 A // / :—_jmu;zg / // / / /
0.6 —'—jmr-;g v / 061 = mn—17 Vd / A 0.6 ’ v
- — = = s = 52
= 04 /| ///// // 2 o4 o=s2 /] Z /// // g o4 2/ /// (/
02 & ] / 02 A A 0.2 2 4 // 4
0.0- Ll S~ 0.04 ///J/ 0.0 Z/'/J/ ]
00 02 04 06 08 10 00 02 04 06, 08 1.0 00 02 04 06 08 10
w=0.9s w=s Y w=1.1s
5 w=0.9s 6 w=s 7 w=1l1s
Ormax O Orex
5 6 7 w=0.9s,w=s w= ,
1.1s , Ohrax IC
, Orex ,
Orrax , s
, , e
drmx dfTBX ’
Crrex , O



1518 2001
[ 8] FHEicBrus.Qudity and rdiability inpact of defect data andyds [J].
|EEE Transactions on Semiconductor Manufacturing ,1995,8 (2) : 121
[1] W C Riordan. Microprocesor rdiahility pesformance as a function of - 129

[2]

[3]

[4]

[5]

[6]

[7]

?

die location for 0. 25umfive layer metd OMIOSlogic process [A].37™
|EEE International Reliability Physcs Symposum Proceedings [ C] ,
San Diegp ,CA \USA ,1999:1 - 12.
. [M].

,1995:93 - 187.
L Peters. Yidd iseverything [J] . International Semiconductor ,1998 ,21
(14) :40- 41.
Teeho Kim,Way Kw. Modding menufacturing yied and reiability
[J]. IEEE Transctions on Semiconductor Manufacturing , 1999 , 12
(4) :485- 492.
C H Sgper. On yidd ,faut didributions and clugering of particles
[3]. 1BM J. Res. Develop. 1986 ,30(3) :326 - 328.
H Sato M lkota ,A Suginoto ,et d . A new defect di gribution metrology
with a cons gent discrete exponentid formula and its gpplications [J] .
|EEE Transactions on Semiconductor Manufacturing ,1999 ,12 (4) :409
- 418.
AV Ferris Prabhu. Defect Sze variations and their efect on the critica
areadf VLSl devices [J]. IEEE J. Slic-Sae Orcuits,1985,20(4) :
874 - 878.

. 1964
1986 7
1992 1 2000

f IC
§ A LS

. 1958
1985 1991

L

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net

. IEEE



