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Figure 4. Summary of the dataset for the annealing process of the 20 minute DC magnetron
sputtered Zn films. The left vertical axis is the ZnO : (ZnO + Zn) composition ratio as discussed
in the text, the right vertical axis is the resistance plotted on a logarithmic scale. The horizontal
axis is the time spent annealing at 570°C. The thick pink line is the mean of the four composition
ratio and the dotted orange line is the plot of the resistance.
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Figure 5. Summary of the dataset for the annealing process of the 10 minute DC magnetron

sputtered Zn films. The left vertical axis is the ZnO : (ZnO + Zn) composition ratio as discussed
in the text, the right vertical axis is the resistance plotted on a logarithmic scale. The horizontal
axis is the time spent annealing at 570°C. The thick pink line is the mean of the four composition
ratio and the dotted orange line is the plot of the resistance.
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Figure 6. Plot of the resistance as a function of the ZnO:Zn composition ratio for both the

20 minute deposition films and the 10 minute deposition films.
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Figure 7. Visual comparison of ZnO thin film produced through ex-situ thermal oxidation
and a ZnO thin film deposited as ZnO. The top film is the most transparent ZnO thin film we
were able to produce using the oxidation technique, it exhibits an optical transmittance of 60%.
The bottom film is representative of the industry standard ZnO thin film used in TCOs, it
exhibits an optical transmittance of 87%.

Published by DigitalCommons@Macalester College, 2016

15



Macalester Journal of Physics and Astronomy, Vol. 4, Iss. 1 [2016], Art. 12

LILLLF O] A

i
i
¥
=t

—
o
=
=
| =
H
m
o
m
=
Q
@,
=
Q
-
>
v
=
Q
@,
=
m
(=
|
=

uz paisodaq sy uoljisodag anuilw o7

LR T AR

[yeauue u;Lu 00z] ouz uonlisodaq 21nuiLw o7

[yeauue ulw gp7] QuUZ uollisodag ainuiw gl

Figure 8. SEM photomicrographs of the As-Deposited Zn thin films (top) and the ZnO
films produced after 200 minutes of annealing at high temperature (bottom) showing the films’
microstructure. 30,000x magnification, scale bar is 500 nm.

http://digitalcommons.macalester.edu/mjpa/volda/iss1/12



