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Outlook

* Plasma-enhanced atomic layer deposition

 Effect of substrate temperature on
* Growth per cycle
* Crystalline properties
* Optical properties
* Sheet resistivity

 Conclusions



Saturation at room temperature
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Experiment

* Thickness around 30 nm
* Recipe: 8 s O, Plasma / 15 s Ar Purge / 0.15 s DEZ dose / 22 s Ar Purge

Si(100) with Spectroscopic t]

native oxide ellipsometry

Cover glass X-ray diffraction
4-point probing

Quartz UV-Vis spectroscopy




Growth per cycle

| ALDI window |
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GPC in literature
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What is the reason
behind the temperature
dependence?

How do ZnO properties
change?



GPC model

lal T T T T T
6 30 T
\ >
0 2
3 decomposition J:
> ~L_ —5- o @
1) @ ¢ ot
. ALD S
o O
< \ 2 2.0
S =
o low reactivity =
@)
w \ (D 1.5 T T T T T T T T T
) 0 50 100 150 200 250
Temperature Substrate Temperature [°C]

Knoops et al., Handb. Cryst. Growth, 1101-1134, 2015



Monolayer




Crystalline properties
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Temperature dependent growth
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 Saturates within ALD window close to (002) spacing
* Increases rapidly above ALD window

* Refractive index
* Two slopes before and within ALD window
* Rapid drop above ALD window



Excitonic

Transmission absorption:
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« High transparency over most of visible light range
« Excitonic absorption for samples prepared within

ALD window
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Sheet resistivity

Resistivity [Q2cm]
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0(002) texture + high resistivity: piezoelectric devices

oLower resistivity: potential for transparent conductive
films
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Conclusions
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