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Outline

Review
Conventional Electrospinning 
HW#6
Paper 7
Quiz I
Small Project Presentations
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Langmuir Blodgett Coating






Schottky Contact 
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Schottky barriers have rectifying characteristics, suitable for 
use as a diode. 

Not all metal–semiconductor junctions form a rectifying 
Schottky barrier; a metal–semiconductor junction that 
conducts current in both directions without rectification, 
perhaps due to its Schottky barrier being too low, is called 
an ohmic contact.

Schottky contact happens both when the semiconductor is n-
type and its work function is smaller than the work function of 
the metal, and when the semiconductor is p-type and the 
opposite relation between work functions holds

https://en.wikipedia.org/wiki/Rectifier
https://en.wikipedia.org/wiki/Diode
https://en.wikipedia.org/wiki/Ohmic_contact
https://en.wikipedia.org/wiki/N-type_(semiconductor)
https://en.wikipedia.org/wiki/N-type_(semiconductor)
https://en.wikipedia.org/wiki/Work_function
https://en.wikipedia.org/wiki/P-type_(semiconductor)


Ultrasonic Waves

• 2 processes for creating, separating, preserving 
accumulating, and outputting charges

• Asymmetric piezoelectric potential
• Schottky contact 

• Top electrode replaces the role of AFM tip 
• Zig zag trenches = array of aligned AFM tips

• Discharge Process
1. Ultrasonic wave excitation 
2. Electrode moves down and pushes NW
3. Lateral deflection of NW1
4. Strain field created across width of NW1
5. Inversion of piezoelectric field (V- to V+)
6. Electrode contacts NW surface = little current across 

interface
7. More pushing = NW reaches other side of adjacent tooth
8. If electrode is in contact with compressed side of NW = 

sudden increase in output electric current



Corresponding to (G) Reverse BiasNo strain in ZnO NW Corresponding to (H) Forward Bias

ZnOPt

Mechanism of ZnO Generator 
and Control study (Page 4)



Electrospinning history: pre-1900

 Mathias Bose, 1735
 Electrospraying of alcohol

 Early aerosol spray

 Lord Rayleigh, 1882
 Calculated max amount of charge a 

drop can hold
 Electrical repulsion vs surface tension

Cavalli, et. al. Poly(amidoamine)-Cholesterol Conjugate 
Nanoparticles Obtained by Electrospraying as Novel 
Tamoxifen Delivery System. 2011, Journal of Drug Delivery. From Wikipedia article on Lord Rayleigh



Electrospinning history: 1900-1970

Zeleny 1917: first to record pictures of electrospinning
Taylor: Taylor cone analysis (49.3° semi-angle)

Zeleny, J. Instability of electrified liquid 
surfaces. 1917 Phys. Rev.From Wikipedia article on Taylor cone
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Small Projects
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CNTs in 2PP Printing

Timon Meier - University of California at Berkeley 14

• 2-photon-polymerization printing
• High resolution additive 

manufacturing with nanoscale 
features

 Adding CNTs in liquid polymer 
resin to enhance mechanical, 
electrical, and thermal properties

Example: Metamaterial Scaffold

• Deformation controlled by 
structural design (e.g. poisson ratio)

• Stiffness, buckling and thermal 
properties determined by Polymer/ 
CNT nanocomposite
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Quiz I
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