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1. Introduction

respect to | ric materials. Post-pi

with the following post-process techniques.
MAH develop, no rinse (control)

Rinse X

Rinse Y

TBAH developercombined with rinse

TEL Smoothing Process

Thermal flow

Combinations of the above processes

As the resolution of EUV resist advances to enable imaging for 22 nm
nodes and beyond, several critical items need to be addressed. Pattern
collapse and LWR are among the key gaps in resolution limitations with
techniques are
effectively employed to address both of these attributes. The objective of
this work is to evaluate several post-processing techniques and their
effects on line end CD changes and pattern distortion.

Three resists were evaluated using a 60 nm film thickness in conjunction
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[5. Trench End CD Changes |
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Resist A Summary

o . he variation in
ranch end CD was statisticaly signficant

Further analysis that the auidedinto
ups.

Gloup 1 Tre contrlprocess win TMAH develop, THAM develop witrnse Y, and TBAH wi nse
 are o sigifcarly aifres from one aroer
Group 2 Tre TBAH prooess wihfise X, he THMAH pracess weh smootring,and e TBAM process
i e Y ant smooting e ot Sty dferent fiom one anctner
I addiion tothe top down
BAHIrnse X process may be induce line end profie changes. THis s probebly caused by
resitthning a the s end

Resist B Summary

Line end proflechanges are Indicated fo the TMAH control process.
Resist C Summary
The post-process techriques yield significantl different CD's

. THAH and
‘sach ofher, but are diferent then TMAHSmoolhing process.
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[6a. Line End CD Changes - continued
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Resist A Summary

<o the veration
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In additon
he processes nduce a smal amount of ine end protle changes. This s probably caused by
resisthnving ot the ne end

Resist B Summary.
e varationin GD is ot stasticlly ifrent or the 2 processes

Resist C Summary.
The post-process techniques yield signficanty diferent CD's
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7. Image Distortion
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Resist A Summary

e varieion

ntrénch and CD was statiticaly sgnifcant
Further analyss using a multie range est idicated that the sampls means are didsd into
2 groups tha are statsticaly dfrent from aach other

o T THIAH, THAH Smocting, 3 THAH weh e Y 3 ot sgnfant et rom each

(Group 2 TBAH wi e X TBA wih s Y, s TBAH wih e ¥ and smctring e s

Resist 8 Summary

+ Tha varistionin CD s not statstcaly diferant forthe 2 procsssas.

Resist G Summary

- Resist C.d ot mage welon the distorlonpatten, prchibting CD an angle caiculations
maong

|8. Summary and Acknowledgements

Summary

+ Post-process techniques are an effective means of improving pattern
collapse and reducing LW/

Several p have a small but
effect on line end shortening and pattern distortion

ignificant

Post-process techniques should be identified and optimized prior to model
building to ensure mode! accuracy
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