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Abstracts Surface plasmon resonance is the resonant oscillation of conduction electrons at the interface between negative
and positive permittivity material stimulated by incident light. In particular, when light transmits through the metallic micro-
hole structures, it shows an increased intensity of light. Thus, it is used to increase the efficiency of devices such as LEDs,
solar cells, and sensors. There are various methods to make micro-hole structures. In this experiment, micro holes are formed
using a wet chemical etching method, which is inexpensive and can be mass processed. The shape of the holes depends on
crystal facets, temperature, the concentration of the etchant solution, and etching time. We select a GaAs(100) single crystal
wafer in this experiment and satisfactory results are obtained under the ratio of etchant solution with H,SO4:H,0,:H,0 =
1:5:5. The morphology of micro holes according to the temperature and time is observed using field emission - scanning
electron microscopy (FE-SEM). The etching mechanism at the corners and sidewalls is explained through the configuration

of atoms.

Key words GaAs, wet-chemical etching, micro-hole, surface plasmon.

1.M B

A2 AP JE WA AAe] Y Alo]|= H7]
o] Az} ole] & TUE dME ¥ e A
w3}, Axp o] FAg), A5 AFAS 5 At
A A 247 e 2 F HEHY e i
3 dE 94 o0 N F7kA] ol HofoA st
o] & e 71&S HZole vlolaR 1 A Z o)

£%o] LED, OLED, HIHA] 2 A9l & S7}
FIo AR FHI S Bk ol 2 B

fCorresponding author

2 thElo] e Gefeliel S8 bsHE mol
QTR S, £ Aol A BAL 7HIE GaAs B
A slolsE Bl dold A2y 5 1F A
g s mae) BHAY u Hge] £ B9 4
Aol PAASA BT k. olw) o] TS
227 gaiAE Ay slolsle] Ay Fe Fehx
= 942 919 o EE vlolaz 7R 24 9
sfel Al Gaas B4R A1 A%, &4 a4
47k o AR violaw e AL A 2]
S} wop] gloir] Be Alotel Gtk wWeb F2 2
Aol Do osgA TS AN AT S

E-Mail : snyi@kmou.ac.kr (S. N. Yi, Korea Maritime and Ocean Univ.)

© Materials Research Society of Korea, All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the

original work is properly cited.



156 ol3l - A -

vlol=i2 Rjs] AZE P ol W3t Wy of
2 o7120e] e o) gatel gk olo] B Gl
& GaAs 92 Aolslel thal &4 3sha 47wy
Be AHgSte] the EE vlolaR 78 Ao ash
272 Fo} BOTH Ik PUE AgHA B v
AFHe AR el et A AN S

sttt

2. Als]

Als] =135

oH

nlo]a® 7 FZE 2" 27], 350 um 2] GaAs
(100) ©2A o]l AZE AT} Fig. 1915 F2] 3
&2 2zte] RAEE Yepldnh Y-S FAs] A
o 27§2] Zo] GaAs(100) &2% glol¥ ol F2 =
ATk WA, 300 nm F49] SiO,5S RF-sputter] HWHH
2 ZFASATHD). 2 tha oHE 2 WS ALE
st A ol E AR 3 & TE YAZES
3y iR &9 3 diule =g B 4 W
Fote AATH@~D). o] o sHRle] 7% 5um]
oz AZsct 5umel F& HES
GaAs(100) 24 flolu= 274 719
o] Jge wo] e F& JHS 53
Godlo] S HAgto =R slo] o] A7|E
TE 7] gl SiOF A2olA buffered oxide
etchant(6:1) & o3 Hdezoz AZtHJTHO).
Sio, #iEle] F4E B4 dolHE #F F8L 53t
o FAE 100 um7HA SHAl SFl=Hl 2 o= GaAs
(100) ©274 glolH= A7&o] W7] wi 27t &
g AIZHE Zo)7] SEiA EA dolHE A slFA

Lodor A4 > o

I—» Si0,

tH®). ZFe] g5 MES 1emx 1cm AfO]ZE A
B3t & 5 $xX1E o]gete] {7 7|l MES F
ZSATHD). °12F +45 AHT olF+= GaAs(100)
AR dold AA 7 & FAX = AN A ZHA]
A% dolHe] HES |4 7] f1Fel7I= sttt vt
A A M= H,S0,H,0,:H,0 = 1:5:59] H| &= 2
7t gHg Ax3 F 257 o] d wrkx 7Y™
H F2 A7 AlRete] wAl S FASIATH®).
npA e 2 fre] 719 A7tE A dolHE £
XS Fo ZYSFATHO). vlolam 79 729 4
Z} WAY S-S FE-SEM(field emission-scanning electron
microscopy)at YA F+Z S T3 B AT

3. &3 o n#

Fig. 201ME 2ol Al7bel] w52 27k =
GaAs(100) ©278 9lo]# ] ©¥ FE-SEM ©|W|A]& 1}
EPATE Fig. 29 (a)~()7H= 1A1ZHFE] SAIZF &<
217t | AES YE A X ()ell= vl 7 ol
HAE et BE ME2 oF 54°9] sds 7=
g 7 A Zte]l | RS B & UANE Albe] A
45 Zojo} Hort AXE A& & 4 Ak A
Z9] S 5ume] 7R AZPYA T A 2tE R
2 AR He 78 7R e A B F Atk AES
AZre] JeFS ol Ao A7) HE S 3 &
T AR AR YA HH 1HS #5T S ok
o= 21zt Zol7t 100 ume] ©GAA dloly FAE %
3} T 27}o] A

|—>PR

GaAs (2", 350 um)

=

GaAs (2", 350 pm)

GaAs (2", 350 pm)

@ Deposition of SiO, (300 nm)

5 pm
J— | ] I

@ Cleaning

(3 PR spin coating

GaAs (2", 350 um)

GaAs (2", 350 pm)

GaAs (2", 100 jum) |

@ Photo-lithography

® SiO, wet-chemical etching

(® GaAs lapping

GaAs (2", 100 um)

glass

= =

glass

(@ glass attachment

GaAs wet-chemical etching

(© Separation of glass

Fig. 1. Schematic diagram of GaAs(100) wet-chemical etching process.
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Fig. 2. Cross-sectional FE-SEM images of GaAs(100) etched for (a) 1, (b) 1.5, (¢) 2, (d) 2.5, (e) 3, (f) 3.5, (g) 4, (h) 4.5 and (i) 5 h,

and (j) many micro holes made on GaAs(100) single crystal wafer.
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Fig. 3. (a) Proceeding of GaAs(100) etching for 1~5 h. (b) Dependence of etching depth and width on etching duration.
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Fig. 4. ((¢), (), (1)), ((d), (g), (§)), and ((e), (h), (k)) are the schematic diagrams, FE-SEM images of sample, and atomic diagrams observed

at A-A' plane, B-B' plane, and top view of Fig. 4 (a), respectively.
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