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Oriented Block Copolymer (BCP) Phases
: tools for creating nanoscale templates as well as
high-density functional nanomaterials

1. Primary driving forces for achieving highly oriented phases
-. Use of confinement such as in a thin film or within a channel
-. Control of the type and path of annealing
2. Major barrier to application for nanomanufacturing
-. Controlling the long-range order and registry with other nanofabricated
components

Tasks:
Remove and characterize defects in vertically oriented cylindrical BCP thin films

Normal orientation of cylindrical pores by
tuning interfacial energy at both interfaces
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1. Understand role of interfacial energy in orientation
2. Characterize orientation of nanostructures

Combinatorial Method
: surface energy gradient substrate
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Integrity and Long-Term Reliability of BCP Nanostructures

Spin-coating toluene (PS-selective) solution on surface energy gradient substrate
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Crystallization of PEO on top of BCP Nanostructures

-. Dendrites
-. The surface of dendrites mimic the nanostructures underneath.
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1. HPLC analysis of PS-PEO BCP
2. Mechanical characterization of PEO crystals
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Critical Dimension SAXS & SANS

1. Transmission SAXS & SANS
. Silicon transparent for E > 13 keV
Non-destructive / No sample prep

. Beam spot size (40x40) micron

. Model fits simpler than GISAXS
Deuteration provides contrast

-. High flux cold neutron source (NCNR)

Advanced Photon Source

= . 2. High Precision Dimensions (5-500 nm)
- -, Sub-nm precision
- ~. Sidewall angle

-. Pattern Cross Section

Lab Scale CD-SAXS Prototype

Dense (1:1 spacing) 550 nm lines. Hexagonal Close Packed 50 nm vias

3-D Shape of Nanostructures
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CD-5AXS & CD-SANS
: Non-destructive measure of 3-D shape and size of an array of nanostructures
-. Provides average
-. Precision of sub-nm possible
-. Line/spaces, contact holes, squares, more complex shapes possible
-. Probes internal morphology/interfaces within nanostructures
-. Probes buried and 3-D stacked structures




