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Change in Electrical Properties of AbO3s/GaN MIS Structures according to the
Thickness of AlkOs Thin Film and Annealing Temperature
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Abstract

We deposited Al(: thin films on GaN by remote plasma atomic layer deposition (RPALD)
technique. trimethylaluminum(TMA) and oxygen were used as precursors. at fixed process condition,
the number of cycle were changed. Growth rate per cycle was 1.2 A/cycle. and Growth rate was in
proportion to a number of cvcle. the GaN MIS capacitors that AlOs thin film were deposited above 12
nm, have excellent electrical properties, a low electrical leakage current density(T10 1 Adem® at 15
MV)., but below 12 nm, we can see the degradation of the leakage current density. After post
deposition annealing, Dielectric constant was estimated by 1 MHz high-frequency C-V method. it was
varied with the anealing temperature from 6.9 at no post anealed to 76 at 800 C. and we can see a
improvement of the leakage curent density and breakdown voltage by post deposition anealing below
700 T. but, after anealed at 800 T, we can see the degradation of the leakage curent density and
breakdown voltage.
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Fig. 1. Process flowchart of the GaN MIS

capacitor.
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Table 1. Process condition.
Parameter Value
Substrate temp. 300 “C
Gas line temp. 30 °C
Process pressure 500 mTorr

Gas flow rate e
30/30/20 scem

(Ar/Oy/Ar)
ALD radical pulse time o/4/4/4
2/4/4/4 sec.
(TMA/Ar/Oy/Ar) =
Anealing temp. 600™800 °C
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Fig. 2. Cross sectional view of a GaN MIS
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Fig. 3. Cycle sequence dependence of the Al
thickness.
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Fig. 4. FE-TEM image of Al:Os; deposited 100
cycle on GaN.
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Fig. 5. Gate leakage current density of GaN

MIS capacitors with different thickness
of AlOs thin films.
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