Regular Paper

J. KIEEME
Vol. 25, No. 11, pp. 862-866, November 2012
DOI: http://dx.doi.org/10.4313/JKEM.2012.25.11.862

Al2] M5 HiHS 0|28t AlIGaN/GaN *+=2| EH
Al,O; THAIHIO|M =3}

ZMA? ots R HjMW? uroial? olxel? BII? DANE? AMJE ux'e
' Aggta wEAse3ey
P AAgAAaT Y

Effect of AlO3 Surface Passivation by Thermal Oxidation
of Aluminum for AlGaN/GaN Structure

Jeong-Jin Kim"%, Ho-Kyun Ahn’ Seong-Bum Bae’, Young-Rak Pak® Jong-Won Lim?,
Jae-Kyung Moon®, Sang-Chun Ko’ Kyu-Hwan Shim', and Jeon-Wook Yang'*
! Department of Semiconductor and Chemical Engineering, Chonbuk University, Jeonju 561-756, Korea
% Electronics and Telecommunications Research Institute, Daejeon 305-700, Korea

(Received October 9, 2012; Revised October 24, 2012; Accepted October 24, 2012)

Abstract: Surface passivation of AlGaN/GaN heterojunction structure was examined through the thermal
oxidation of evaporated Al. The Al-oxide passivation increased channel conductance of two dimensional
electron gas (2DEG) on the AlGaN/GaN interface. The sheet resistance of 463 ohm/[] for 2DEG channel
before Al:O; passivation was decreased to 417 ohm/[] after passivation. The oxidation of Al induces
tensile stress to the AlGaN/GaN structure and the stress seemed to enhance the sheet carrier density of
the 2DEG channel. In addition, the Al)O; films formed by thermal oxidation of Al suppressed thermal

deterioration by the high temperature annealing.
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Table 1. Process condition for AlQO; passivation and
non-passivation devices.
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Fig. 1. Surface morphology of ALO; films (a) annealed
at 525°C, (b) annealed at 600, (¢) annealed at 675C.
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Fig. 2. Sheet resistance of 2DEG channel for AlLO:
passivated devices.
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Table 2. Sheet resistance and leakage current after each
process step.
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Table 3. Comparison of thermal deterioration between
AlO4 passivated device and not passivated device.
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