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Motivation

ssfacile zinc oxide (ZnQO) synthesis of zinc oxide based nanomaterials with specific properties is a great challenge due to its excellent industrial applications in the field of semiconductor and solar cells.

**zinc oxide (ZnO) thin films and nanostructures attracted a great interest in last decades owing to their unique properties such as large exciton binding energy (60 meV), direct wide-bang gap of about

3.4 eV at room temperature, high optical transparency in the visible region, low electrical resistivity as well as high electrochemical stability, high electron mobility, non-toxicity and abundance in nature

Experimental Device Pulsed laser deposition
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*» Excimer laser represent one of the most popular gas-based lasers, generating

Heated sample holder COMPex intense short pulses in the ultraviolet spectrum
Pro205F

E);Cimel’ *» Excimer lasers have the ability to produce a wide range of processing power
aser
ArF

(193nm) with variable repetition rates

s+ Clean method with no chemical contaminants

50 : , : , : , : 0.05
— —#— grain size D
N —M— strain
8 = Si (100) 1 Q B
y ~ ** Highly oriented ZnO thin films — (002) plane — are
3 2] | 40 4 * * | 0.04
—~— = s | _
g e I -aomm a \ _ I deposited by PLD
S o § 100 - |W L{ \) —
iy sy ) ol £ 304 - 0.03 ¢ Calculated crystalline distance d are temperature
= 0 M\UMMMWM M’*lm £ 0~ y P
& 0 & . . . .
2 H L S S o I = depend — crystalline distance increases with respect
< 20 ideg) M » =
> 220 - 002 S
xr ﬂ_.J e . " to substrate temperature
< e o -
E ¢ Increasing substrate temperature to about 350°C the
= 10 - 0.01
- n L
B . i thin films become almost stress free.
i EJ ;1_**#— AAI x__.l 0 I T | T I : 0 00
30 40 50 60 70 80 0 100 200 300 400
20 (deg) T (°C)

22.UK
49.5K
44.0K
38.5K
33.0K
EDS Spot 1
27.5K
22.0K
16.5K
11.0K 7n |

I
5.5K .

0
Zn Zn

0.0K -

0. OO 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

Lsec: 10.0 0 Cnts 0.000 keV Det: Octane Plus Det

¢ Surface morphology of the ZnO thin films is in good agreement

with the calculated values from XRD measurements.

 EDS measurements indicated highly pure and uniform films

% the ratio of Zn to Si (the substrate) was about 13.2=0.2%

____________ Conclusions Future prospects

v" Highly oriented ZnO thin films can be obtained by PLD v’ . Creating a heterojunction of n-ZnO/p-Si has the potential of integrating it in a wide range of
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