AN

wore S NORTH CHINA UNIVERSITY OF TECHNOLOGY

(SERKEIEFTHHIETSHRAR) PRSI

IHETITUTE OF MIORSCLEOTRON'EG OF THE CHIHESE ASADERY GF OOIENSES




W

= IMECAS
%ﬁﬁﬁﬁﬁﬁﬁ'&ﬂﬁh_lzﬁi* FRERIE)IILE

H =

—) > KAEAN
> B2 R E IR E
> SPERH
> BB K2
> BFRHE



1IC #Ii&

T
11/ S;
OPC SMO
4
— &
. K
A
— @@ -
HE5

HEAT—EH1E

K AR

C.58)
Rt

E 2 B

%R

BN

!ﬁﬁ ui&u

> \ 235 .:.: J S \\
2%

o IMECAS
SERABIRAHFIETZHAR PRSI



G A\\\
Q) =

o’  IMECAS
SRR S TSR R

XA L ZRE

* Process Flow -

(g (HMDSI
(k) (Hesist |

o

(5471 |[Developing. |
ETCH ~—{inspection |

JiR T

\\




RAIX &R G

%EEEBE%?EJ&EJLIZE* FReR i) IIBE

EHSRIETF AT



« For design rule: L/S=120/200nm (Pitch=0.32um)
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Resist film loss
CD uniformity
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Alignment Sequence
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¢ Overlay/ misalignment depends on the alignment sequence!

FESEES

M2
Overlay Overlay
Back layer Front layer
M1 | V1 | M2 M1 | V1 | M2
Front| m1 | / / / Back [ M1 | 7/ / /
layer 1 1007 | 1 | layer 1 1007 | 1 |
M2 | 0.10 | 0.07 | [/ M2 | 0.07 | 0.10 | /
=>Overlay of M2 to V1 is 0.07um =>Overlay of M2 to V1 is 0.1um

Assume overlay target of critical layer of M1, V1 and M2 is 0.07um
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CMP Process Issue

 Alignment mark width is larger than circuit pattern width

« CMP condition is optimized for circuit pattern



Dishing Mark & Alignment Signal
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How to push the limits of optical lithography?
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Depth of Focus or= ne KL Sora ]
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&% Stepper Approach ) CDPITCH(I‘EJEE)
— Reducing the exposing wavelength of the light source, A B

— Increasing the numerical aperture of the objective lens, NA
& Process Approach

— Reducing the empirical determined process coefficient, K;

— Increasing the empirical determined process coefficient, K,
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eLight Source:
KIE 248nm Modified Illum:na
ATF 1 S
rF 193nm @ @ Light Source
«Off-Axis lllumination Comenional Annular  o0® - Effective
( OAI ) PhasoShming ' » Source
Condenser
: Lens
ePhase Shift Mask Phase 0%0 % 0
. Optical ST ty Alternate  Attenuated Mask
Correction Pupil Fittering \ ~ Projection
—— N v = I Lens
ePupil Filtering Funclion  prase Distribution Apertuer
Muttiple Exposure Pupil)
oFLEX FLEX ]iwmﬂn g Wafer
_ - e
eAdvanced Resist Process Others
eAnti-Reflection Coating Surface Imaging Wafer Stage
oThin Film Imaging poar. .
ew Image Formation  Exposure Optics
Techniques
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n,: Refractive index of phase shift coating

Final Pattern
Substrate Substrate
Designed Pattern

Designed Pattern
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Conventional mask
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tE field on mask

 E field on wafer
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 Intensity on wafer
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Attenuated PSM Alternating PSM
CEEWRMEAR B (R AS ) CGZ B MR B LD

) 4

Resolution ~ 5/6exposure  Resolution ~ 1/2exposure
wavelength wavelength

Good for contact hole Issues: pattern layout

matured for i-line defect detection
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Immersion
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65nm Dense lines
' Numerical Aperture = 0.93
Annular lllumination : 0.96/0.76

Exposure Latitude (%)

Z-position (nm)

X-position (nm) X-position (nm)

Aerial Image

00 02 04 06 08 10 1.2
Depth of Focus [um]
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