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Project Objective

1. Qualify CHA metal deposition through
measuring contact resistance, sheet resistance
and reflectance.
2. Create test wafers for measuring the contact
resistance of certain metals deposited by the
CHA




How Does Metal Evaporation Work?
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Mask Design
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Part A: Creating the Test Wafers
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Initial Measurements

Average Resistivity of Annealed N-doped
Poly-silicon Wafers
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Total average resistivity: 12.714 Q
Resistance of N-doped poly: 6.357 u{Q)- meters



Process: Photolithography and Etching

matrix
etch machine photoresist
stripper



Process: Tystar Furnace




Wafer Layers

0.5 micron n-doped poly-silicon

| micron thermal oxide

Silicon wafer
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Data: Oxide Deposition Rate of Tystar12
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Data: Stress Testing

Before Anneal After Anneal

» 0 degrees: stress 228.6 Mpa
» 90 degrees : stress 230.9 Mpa



Fabrication Structures
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Fabrication Structures and Deposition
Thickness




Part B: Metal Deposition and Data Collection
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Process: Metal Deposition

1. Vent CHA and load 1 blanket oxide, 1 liftoff, and 1 normal
etch wafer.

2. Pump down CHA until it is at least 9 x 107-7 torr.

3. Load recipe for metal deposition and run.

4. After deposition is complete, wait for metal to cool and vent.

5. Take out wafers and etch or liftoff metal.




Lift Off Process

Before metal
deposition coat the
wafer, expose, and
develop for the lift
off pattern.

After metal
deposition, place
wafer in a bath of
acetone and let sit for
2 hours.

Remove any metal
still remaining and
clean wafer with IPA
then water.




Data: Aluminum Res
CDE Res Map Results:

Average resistivity of 51.540
Aluminum resistance of 28.2

Reflectance Results:
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Data: Titanium Resistivity and Reflectance

CDE Res Map Results
Average Resistivity of 3.2808 €2/sq
Volume Resistance of 678.9 n2-m
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Data: Contact Resistance of Single Vias
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Data: Contact Resistance of Via Chains

AluminumVia Chain Measurements
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Resistance vs. Position (5um via chains) of
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Resistivity vs. Position (5um via chains) of
Titanium Deposition
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Analysis
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Conclusion

» Contact resistivity varies from the edge to the center
of the wafer, indicating uneven sidewall coverage In
the via.

» Resistance typically increases as via size decreases.
Optimal via sizes for high yield should be within the
range of 1.5 to 5 microns to avoid capping the metal.

» It 1S not recommended to use the CHA for via
formation.

» The CHA Is also capable of producing high purity
metal depositions with low resistance.



Acknowledgements

- Thanks to Marilyn Kushner, Sia Parsa, Kim Chan and
Karishma B. for contributing to my project process, without
your help, | would not have been able to complete my process.

- Thanks to all of the staff for being willing to take time out of
their busy schedules to explain concepts and help me out.

- Thank you Katalin Voros and Bill Flounders for providing this
amazing summer opportunity.

Thanks to all the students and
Interns who made the ”
experience so much fun! 0”

Thank you Ryan Rivers for
being a wonderful mentor



