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Current Lithography Techniques

Current technologies used to
produce microgectronics.

 Photolithography (450-310nm)
e UV Lithography (248-193nm)

e Deegp UV Lithography (180
90nm)

e Extreme UV Lithography (65-
32nm)



E Beamn Lithography

Pro’s con’'s:

* Commercia Tools Available * Proximity Effect
* Low Through-put

* Beam not restricted by
wavelength

* Eadlly Controlled

* Lines <10nm possble



Project Godas

- Gan Understanding of Physical properties of
materids a anano-scae

- Research the feasbility of usng E-Beam asthe
next generaion writing tool.

- |dentify areliable and reproducible method to
create 10nm lines.



Process @ aglance...




Clean Surface

- Hrst step

- Rinse with acetone and propanol

- Microscopic particles effect surface
of polymer

- Clean room I1s maintained for this
reason



Round and Round we go...

» Join coater Is used to spread
polymer layer evenly across
surface of substrae

- Can vary the RPM to adjust
the thickness of the layer

. Coated subgtrate is then baked
to remove water and solvent
that polymer was packaged In



Measuring Thickness

- Polymer layer coated on sampleisin
the order of 1000's of A thick

- Veary sengtive instrument needed to
measure thickness of this magnitude

- Quesant Modd 250 Atomic Force
Microscope was used for this purpose



How it work's: AFM

- Microscopic tip atached
to aconductive cantilever

- Tip iIsdeflected by
the repulsive nature
of the materid

- A laser Isreflected off the
cantilever and onto a
photodiode to measure the
angle of deflection and there
for the Az
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The Microscope



My kills
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PMMA hit w/ e-beam



D evelopment

- Large polymer broken into
snaler chans

- I ncreases solubility

. Smadler Polymer chans
washed away



D epostion Techniques

Pro's Con's

* 9mdlest gran sze * Particles hit

* Variety of Metds substrate from Al
Usable angles

* Cleanest



D epostion Techniques

Pro's Con's
* Particles hit substrate * Larger gran sze
perpendicular * Limited usable

metas



Lift off

The process by which
remaning polymer and excess
metd Isremoved

Thesampleisleft in an
Acetone bath for 10 min



The pattern is formed by:
_e-beam resist exposure ‘
- e-beam resist development

sputtering of a 20-nm-thick
ttapum g




The Nano Facility is
capable of fabrication of

thin-film structures with
lateral dimentions ” 200 A
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To conclude...
Techniques | earned. Ganed Understanding of:

- SEM Operation . Electron Solid I nteraction
- AFM Operation (Proximity Effect)

- Soin Coating . Materid Sputtering
- Thermd Deposition hin £ .
. Magnetron Sputtering | n HIm growt
What the Future Holds:
- Bregk Junction

- Transport Properties of Sngle Molecule



