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Low Temperature synthesis of p-type Zinc Oxide by Infrared Assist Pulsed Laser Deposition
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Zinc Oxide (ZnO) has wide band gap of 3.37 [eV], large exciton binding energy of 60 [meV/] and strong emission intensity of
ultraviolet light emitting diode. The ZnO is generally n-type semiconductor because of the oxygen defect. Therefore production a
p-type ZnO is difficult. To synthesize the p-type ZnO film, we choose the Infrared-light Assist Pulsed Laser Deposition

(IRA-PLD).The infrared light could advance the crystalline of film. Furthermore, acceptor is doped by N, plasma assist.
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Figurel Pulsed Laser Deposition

Tablel Deposit condition

Target bulk Zn0 (99.99%)
Substrate Suphire (0001)
Pressure 4.0 (x10?) [Torr]
Atmosphere N,
Plasma wattage 400 [W]
Target to substrate distance 20 [mm]
Laser Nd : YAG
Laser power 300 [mJ]
Laser wave length 355 [nm]
Substrate temperature 300 (RT), 373, 473,573
[K]
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Figure2 Crystalline by XRD
Table2 Full Width Half Maximum
TJ[K] PeakCenter[* ] | FWHM[® ] Energy gap[eV]
300 34.22 0.576 3.03
373 34.18 0.54 3.01
473 33.88 1.434 2.96
573 34.14 2.10 2.96
S
S,
>
b=
[72]
c
(5}
—
=
3 RT
F | | ]
2 3 4 5

Energy gap : Eg[eV]

Figure3 Band gap by transmission measurement
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Figure4 Emission wave length by photoluminescence



