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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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Fig. 1. Schematic method of local anodic oxidation.

243

3

217}5t0] load force, scan speed, & tof| w2} AHZ-0]
Aol FE= A2 =olof tX]= IF= AF

et

2% oo

Ao E ¢ LAOE &oll AT AtetE2 AFMOoj| A v
Q=¥ Zof|A] £3] load force, scan speed, At
2 wolo] Yo FE oz LeiA ok 13
2(a)= A2 9o voltageE 5, 8, 10 V2 &2]t LAO
= ol U tiHS F4A Iz, 23 2(b)= 4te=20
cutlineg 72 42 profileg &dll L 0]} £/ &}0]
£ & 4 Ao A2 9] Eolet £7= voltageo] 5 VO
A 8 V7= off oF 0.4 nm7t X1, 10 VOJA]= 0.8 nm
o] B AA|= Aol &lett. 21 2(c)oll A Aol vhd

mj Alsh2o] olot /2 o2jutet Lol Tejme Liet

Width (um)
1.1
© 25} -u-Height
-u-Width {10
20}
—g 409 __
€
c 15} .
e T 1683
= A ot
D 101 lo7 B
= 2
- =
o1 / 40.6
0.0 L L 0.5

Voltage (V)

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.



244 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 34, No. 4, pp. 242-245, July 2021: Jung et al.

U lct. ofl2{al= LAOE &3l o2 ¥ f/dA171 Alet=9
cutlines 135 o ils 71& 2 2 Ahet=9] A0, &
4 =o]2 UEY] load force, scan speed, Z1Qto] v}
Holl T2t AtehE9] =olof ¥ahrt g5 UERHTE N-
type A2} ol LAOZ} R1ej =] 1 A& 0of 5 V& 76t
o ~1.4 nm9] Atstujglo] & d=glon, 8 V7T QI7HZ
T ~1.6 nm, 10 VZ7} QI71E1 Q)& W= ~2.3 nm&, Q17}5]
i+ voltageo] #HE 45 AetE2 %017} = AxE A
2 4 o Ol“ AFM tip} Al E Abolof] AZZ et A fo] ¢

O

7}el®l, -2 H'oF OH 0] 202 ¥ajA|7]i, OH o] &5
2 AE mo2 gEstol B0 HYUL ML [6].
0|2 E5) AajEe ofefjo] Hy|atatAlo R Si0,2 WY
9 % lohs He AT 4 9ok

S; + 4h* + 20H™ > S;0, + 2H* 1)

ofebd Mol ARAS o e OH o] 23t 2 YA}
sfelube-2 QoA Aet2el ol AR Aoz 27

g},

3.2 Load force 2} voltage

(a)

yiol,
n Width (um)
1.4
(C) —a—5V (d) —a—5V
18}—e—-8V ——8V
—A—10V 12k —A—10V
E 15F .
(= Ej_ 1.0 F
N
= 12k =
= £
-g’ - T os}
= =l I =
0.6} 0.6}

20 40 60
Load force (nN)
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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