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Abstract

As the mask design rules get smaller, the probability of the process failure becomes higher due to
the narrow overlay margin between the contact and metal interconnect layers. To obtain the minimum
process margin, a tabbing and cutting method is applied with the rule based optical proximity
correction to the metal layer, so that the protection to bridge problems caused by the insufficient space
margin between the metal layers can be accomplished. The side-lobe phenomenon from the attenuated
phase shift mask with the tight design rule is analyzed through the aerial image simulation for test
patterns with variation of the process parameters such as numerical aperture, transmission rate, and
partial coherence. The corrected patterms are finally generated by the rules extracted from the

side-lobe simulation.

Key Words : Side-lobe, Overlay, AtPSM, OPC

1.ME

Nz e ge Adde 2y rlen Iy
o HHog A FEERE At chipd size
T A3 Za2dn 2R v F4HT ATk
}A Tt chip size®] ZTAE featured] wjA3tE 7}
A9} resolution® X 3A1A wMF HMZg FEI}
717} oG A o} old EAE A s B
4g HMASE R VEAHA SHAA HE Yo
olvyez FP& uAHET AejolA resolutions
AA7IZl A% g9 EHFEY7IS(RET,
resolution enhancement technology)ol A&
At

AEdistn AFEA 2838
(3 AAA AN P dgn
Fax : 041-550-5362

E-mail : hjlee@smuc.ackr)

RET71& %ol 343l attenuated phase shift
mask(attPSM)<  resolution®} DOF(depth of
focus)& ATl E 7I€E metal layer® contact
holed) F2 Algo] @} o] 7]& L mask =3 o]
folsta, & process marging &R F A 3
X gk, 45A g patterno] Y HE side-lobed
Aol EAZ GAgrt o] side-lobeBYE WA
317) A M 71EA Y WYL side-lobe?t T4
st 949& dEstgd 2 AA  Cr(chrome)
patterng E71E HeotH1l. 3HAT, o WL
side-lobe 2 GEE engineerd ZFHel &4
oksl>7) m&ol| side-lobe WA B A7+ 4]
gk & o W& partial coherence® F71A)
7 side-lobe@ & AA s Hely, DOF7l Eof
e BA7F 2] ool F @ Zo] mask%
optics& F3 side-lobe@AE& AA = WY o9
ol resist®] pre-treatment® side-lobe@/&& x|
e Az JUTH3L zEY, o] #EE iso

- 18 -



pattemol M A FH o] q dense patterno]A &
EfHolA gt

13 2E MAEHY] Y43 design rule2 #
&%, lithography T A T8k 3t nA
3 A Z L proximity effect?] GFog F¥Ho] of
HAY A1 29} Proximity effecte2 &} e}
+ line-—edge narrowing, line-end shortening,
comer rounding@At# design rule Zie W&
contact¥} metal layer®l overlap margin ¥&<
overlay error$} pattern bridge®t & EAE 4
A7y, a8 B2, overlay, proximity effectol
9§ FAESL OPCloptical proximity correction)
€ ]88 pattenity SEF space marging
gusinz iy fEdsan loH4-5).

Design rule?] Z4a=z A& uYeluE overlay
error®, attPSME& Alg%el wel JEYE
side-lobe@4< A7 A8 gd A7} o
Fx 1 gt AR AFARA AAA AF vt
9} Zo], metal®} contact layerd] tidle F 7HA
ZAE A #AsEe N=EE oot B =&
AME F EAE FAld AU, iso9 dense
pattern EFo] A#H WHE AA T} Aeral
image simulation® F3d F&% ruled
rule-based OPCel A 43t DOFE F4AI71HA,
overlap £ %3} side-lobe@/4& W< o}

2.4 3

ul A pattern< proximity effecte] 4L 3A
ol Fig. 13 o] line-end shortening®
lithography A12=®¢] overlay®l 93<2 contact
resistance’t F7MstAl €Y weld  FRT
marging #4%38l7] $13 metal® contacte] Tt
= line-end ¥ 100nm 2719 tabe AL
t}, 2182, spaceo] ™¥ design rule check® %
8] margin®] ¢ gl W3 cuttingdte] HA
&9 marging #HB3FYT) Cutting ¥ Fig. 29
Zo] min joge AL HAFI] AF jog
filtering & F3 sttt

AttPSMo 2 2% side-lobed AL A Asr] )
¥ simulation® #3374 ¥4, ITRS
(International Technology Roadmap for
Semiconductors)(6]& #1384 design ruleg &
A% simulation® ¢ test pattern(dense line,

elbow, T, T&pad, line&pad, dense pad)& Fig. 3
I} o] MAF. 2el1, Fig. 49 o] aeral
image simulationg % optics A& 23 dl9]
Elo] fitting3}tt. Rule %<& $3d test
patterno]l @& aerial image simulation 42331
o}, Dense pattend] tdlAe E 13 Zo| metal
9] width$} pitche]l @& side-lobe WAJ B E &
et en, TAY metaldl ZHAYNE metal pad
o WA= convex comerzte] Agd =
side-lobe WAAEE &A3}AT. T patternd
convex comerZHE metal pad®} x=2 2 200nm
o], yEoZ 50nmE ZH8Y side-lobe7t 24
A @t @, 89 TE test patten? pad
edge®] Zol7t 80nme)3tY WelE side-lobe: ¥
A3t Fkel. Simulationd Fd FEE ruled
o} &3l rule-based correction 8%}tt,

i

38 1. Overlap ¥Z22 <% metal migration.
Fig. 1. Metal migration due to the insufficient

overlap(5].

¥ 2. Overlay margin 35.& 9% rule-based
correction.
Fig. 2. Rule-based correction for overlay margin.
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28 3. Metal test pattern.
Fig. 3. Metal test pattern.

¥ 1. Dense pattern®l A side-lobe W] 5-.
Table 1. Side-lobe generation for dense patterns.

L2 e0nm | 270nm | 360nm | 540nm
width
180nm | X O x x
200nm A @) O X
240nm A @] @) X
20nm | A A o v
360nm A O O X
540nm AN X X X

O : side-lobe 24,
A : bridge 2A.
X : side-lobe A ¢t
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Fig. 4. Side-lobe image of a 200nm pattern.
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Fig. 5. Aerial image comparison between the
simulation with and without side-lobe
suppression rules.
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