Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 34, No. 4, pp. 242-245 July 2021

DOIL: https://doi.org/10.4313/JKEM.2021.34.4.242
ISSN 1226-7945(Print), 2288-3258(Online)

Al2| 20| Local Anodic Oxidation2 2 OH= AHSLE

A O (=)
Hae12 HES1 Al
1 =
%]—Q_q]ol-

"

242

10

| &

o2

o4 &1 Michael A. Schweitz!, 7+ 421
i AARY 2 g sta} vhe AU e ARFA A
of ¥ A7 7| A&t

Influence of Oxide Fabricated by Local Anodic Oxidation in Silicon

Seung-Woo Jung'2, Dong-Wook Byun', Myeong-Cheol Shin!, Michael A. Schweitz', and Sang-Mo Koo

1

! Semiconductor Nano Device Laboratory, Department of Electronic Materials Engineering,

Kwang-woon University, Seoul 01897, Korea

2 Department of Electrical and Mechanical Engineering, Nagoya Institute of Technology, Nagoya 466-8555, Japan

(Received March 30, 2021; Revised April 26, 2021; Accepted April 27, 2021)

Abstract: In this work, we fabricated oxide on an n-type silicon substrate through local anodic oxidation (LAO) using atomic

force microscopy (AFM). The resulting oxide thickness was measured and its correlation with load force, scan speed and applied

voltage was analyzed. The surface oxide layer was stripped using a buffered oxide etch. Ohmic contacts were created by applying

silver paste on the silicon substrate back face. LAO was performed at approximately 70% humidity. The oxide thickness

increased with increasing the load force, the voltage, and reducing the scan speed. We confirmed that LAO/AFM can be used to

create both lateral and, to some extent, vertical shapes and patterns, as previously shown in the literature.
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AMzo] ¥ EAL EA5H= atomic force microscopy
(AFM)2 i7ﬂ Ofo] L2 0] 1E] A= 4 Y= 0]E7HA|
7 7hssh vz de] 43 A ot AFMofl:= contact
S E9non-contact EE7F o0, & 7K REL XX
gt odolo] A7lo] Fhsstet. 7h BECA L AlAoR &
7t mEst Exjshed] AR 9ol Alshe-S @AAZIAL,
scratch& U]+ lithography ®. =2} A &2 0f] A& 7145

ZAX5H= scanning kelvin probe microscope (SKPM)
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tho] Al © Al2] & 9Jlo]H of] back ohmicg FA5H7] ¢
5} back faceo] scratch2 Y 9itt. 7 & particlexdt ©
Al & B9 EXE A= AAS AdH otAlE, TS,
Di-waterdt SHAtd} THAtstr4s 411 v]g2 AL
sulfuric acid peroxide mixture (SPM)& E5f A|&3}0
0, LAO+= A2 BH|| native Si0,9] o Hof wha} 55}
ol 9= Ul 7Hs/dol ez 6:1 v]&<Ql buffered
oxide etch (BOE) & A% xlsiato] 7] FolA &
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7t 5 4 QW71 back ohmicg F/d3t. Fold A&
Al&of] AFM 7Hu]9] contact 2 =2 0] &35 LAO 34&
X183l 00, load forceot HAto] el P= = itet=
9] =olof tfsii AFM scannings ©| &35l A3t 4ta}
=2 AF/7F 25 4 Q7 Pt 28 0] | AFM tip (PR-E75)
S AFE35HYIT LAO Ad2 AFMQ] scanning probe
microscopy controller® &3l MY Q7}siy Aa]&
A= o] 5~10 Vo] A o] FHal ATt 2 Aol A= AFMO]
scanning probe microscopy controllerg o]-&3f At

Agpaste

Fig. 1. Schematic method of local anodic oxidation.
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Fig. 2. AFM images and profiles of oxide (a) AFM 3D image of
applied voltage, (b) oxide shape, and (c) oxide height and width of
voltage by LAO.
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Fig. 3. AFM patterns and profiles on sample. (a) Described 3D
image, (b) load force and voltage dependent oxide profile, and (c),
(d) difference load force and voltage.
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Fig. 4. Scan speed dependence of oxide nanopatterns deposited by
LAO. (a) AFM 3D schematic, (b) oxide shape by scan speed, and (c)
height, width versus scan speed with error bar.
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Fig. 5. Example different pattern of formed oxide on silicon by LAO.
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