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Zinc Oxide (ZnO)

Semiconductor
Bandgap of 3.37

eV

Binding energy of 60 meV
Applications for blue LED’s, solar cells,

sensors, and flat
Cheaper than gal

nanel displays.
ilum nitrite (GaN)

which is currently used for blue LED’s.



Spin Coater

Used to create very thin
layers of material using a
vacuum, nitrogen gas, and
spinning mechanism.

Thickness is manipulated
by changing time intervals
and revolutions per
minutes (rpm).



Single Chamber Furnace

Adjustable temperature
settings.

Capable of reaching
extremely high temperatures.

Used for annealing and
growing nanorods/
nanoneedles due to its ability
to maintain a specific
temperature.




Scanning Electron Microscope
(SEM)

Uses a scanning electron
beam In a vacuum to
create high resolution
Images.

Used to acquire all of the
nanorod and nanoneedle
Images.



Structure of Zinc Oxide Junctions

p-type Material:
PEDOT/PSS

or PVK Positive Electrode:

Gold

n-type Material:
Zinc oxide

nanorods

Negative Electrode:

Insulating Layer:

Photoresist or PMMA

Tin oxide

Glass

< Light Emission



Photoresist Coatings

uncoated




Current vs. Voltage
Analysis of Junctions
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Nanorods to Nanoneedles

We decided to grow nanoneedles to study their field emission properties
and the possibility of making them grow longer than nanorods. Additionally,

nanoneedles grow less dense, allowing more room for the organic layer to
fill in the space.



The Project Approach

1.
2.

Literature Research

Initial trial varying DAP
concentrations.

Using the optimal DAP
concentration, time
monitored growth at two
temperatures.



Preparing Substrates for ZnO
Nanoneedle Growth

1. Sonic clean a

conductive 2. Spin coat with 3. Anneal at 732F
glass substrate azinc acetate (400C) for 1
with ethanol solution to hour.

create a seed

and acetone.
layer.



Growth Solution

Zinc nitrate - Zn(NO,),

1,3 diaminopropane - DAP
Hexamethylene Tetramine - HMT
Deionized Water

Uncoated -




Effect of DAP Concentration
on Density

0.075 Molar
0.100 Molar

Decreasing Density 0.125 Molar
—



Effect of DAP Concentration
on Tip Diameter

0.075 Molar

0.100 Molar

0.125 Molar

Decreasing Tip Diameter
—



Effect of DAP Concentration
on Length

0.075 Molar

0.100 Molar

0.125 Molar

Increasing Length
—



Growth Temperature and Time

Higher Temperature = Greater Density



Length Comparison

70C /
3803.07 nm 7136.03 nm

\

3112.81 nm 3278.99 nm
4 hours 18 hours




Future ZnO Nanoneedle Research

Crystal Structure
Optical Properties
Implementation into ZnO Junctions
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