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MOTIVATION EXPERIMENTAL

*ITO limitations: High cost and scarcity of indium restrict large-scale use of @ > Sputtering pressure: 0.46-2.2 mbar

ITO in transparent electrodes. > Power: 100W, AZO target (ZnOJ/Al,O;), x6 Ar atmosphere Chf;?ﬁ:l‘?;fz?“

MATCHING

AZO advantages: Aluminum-doped ZnO is abundant, low-cost, non-toxic, BOX RF SOURCE
highly transparent, and combines good conductivity with stability.
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TARGET

Common AZO deposition methods: low-pressure magnetron T
sputtering, Pulsed Laser Deposition (PLD), or Chemical Vapor o O(LOOOIO . io
Deposition (CVD). o © © 07O

‘High-pressure sputtering (HPS): At mbar pressures, thermalized species &
reduce substrate damage and enable dense, conductive films even at low

Gas entrance

substrate temperatures.
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TRANSMITTANCE & REFLECTANCE ELECTRICAL CHARACTERIZATION
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ATOMIC FORCE MICROSCOPY suitable for TCO use.

> Carrier concentration increases with pressure, leading to
higher conductivity. Increased collisions between carriers,
decreasing mobility (M).

> Higher pressures promote the formation of more defects in the
film, leading to a decrease in carrier mobility

X-RAY DIFFRACTION
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» Roughness decreases from 0.46 — 1.0-1.4 mbar, yielding more uniform, high-quality films.
» Optimal window: 1.0-1.4 mbar (smooth, dense morphology; controlled growth).
> *At 2.2 mbar the roughness increases — deposition becomes less controlled, not ideal for smooth surfaces.

Count.s (A.U)

1’4 mbar 002 — 34.40 26

Pressure (mbar) Resistivity (Q.cm) T(m) (%) p (cm?/Vs) n(cm-3) : 5 2 mbar
102 1019 : : | : | : | : | :
0.46 4.1%10 79.7 8.3 3.0x10 3.41 . 20 0 50 o0 20
0.63 1.1x107 52.6 - 7.0x10% 54 » Wurtzite ZnO with dominant (002) at 34 ch§|t|<1>r(1)gze]t62 9°is al
1.0 9.3x10"2 82.9 4.5 1.8x1020 3.47 prggez:f nO with dominant (002) at 34.4%; (103) at 62.9%Is also
1.4 5.1x107° 79.7 4.1 6.3x10%° 3.92 > Coincidence of the peaks with the expected positions
2.2 6.5x1073 78.3 2.5 1.2%102 3.60 corresponds to the hexagonal wurtzite phase, typical of AZO
Ref. Value (0.001-0.012) ~1x1073 80-92 10-35 3x1019-5x1020 3.35-3.70 » (002) texture strengthens around 0.63—1.0 mbar, indicating
better c-axis orientation.
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CONCLUSIONS

We have deposited AZ0O using High-Pressure Sputtering (H PS) and the resulting films are The authors would like to acknowledge the "CAIl de Técnicas Fisicas, for the collaboration at various stages
’ of this research, including measurements and characterization. This project was funded by AEI through the

suitable for use in solar cells. | projects PID2020-116508RB-100, PID2023-1493690B-C21 and TED2021-130894B-C21, and by the
In the pressure range of 0.63 mbar to 1 mbar, the films produced show a favorable balance Comunidad Autonoma de Madrid through the project PR37/24 TEC-2024/ECO-72 F. Pérez-Zenteno

between low resistivity, high transmittance, adequate roughness and optimal AZO acknowledges the predoctoral contract from UCM (call CT58/21-CT59/21) . R. Benitez-Fernandez
oroperties acknowledges the predoctoral contract from Comunidad Auténoma de Madrid (PIPF-2023/ECO-30541).
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