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2—- Dimensional Embossing Type Hologram Fabrication in Amorphous As—Ge-Se-S
~ with the Selective Etching

2RO -8 g
(Ki-Nam Lee - Hong-Bay Chung)

Abstract — In this paper, we investigated the selective etching rate of amorphous As-Ge-Se-S thin film due to the
photoexpansion effect and fabricated the 2-dimensional embossing type diffraction grating hologram. We measured the
thickness change with the etching time among NaOH solution after forming 1-dimension diffraction grating. As a
results, we found that the selective etching rate were 2.5A/s, 3.3A/s, 3.9A/s where NaOH solution concentration were
0.26N, 0.33N, 0.36N, respectively. Also after the formation of 2-dimensional diffraction grating by the 90° degree of
circulation on the formed 1-dimensional diffraction grating, we etched selectively during 60sec, among 0.26N NaOH
solution and obtained 2-dimensional embossing diffraction grating. As the results of AFM (Atomic Force Microscopy),
we confirmed the formation of distinct embossing type 2-dimensional diffraction grating hologram, successfully.

Key Words : As-Ge-Se-S W, 229 £33 Q84 Adz o3, NaOH

.M & 2 g ZH 5—"— 2o A4 H 4 T 2
ot wd ZaAvol= Aure € IAHPHeE d4A A
geE dste FEA, ojFEA o] '} lml Hod w3 Auz F duA da, BB
Fas 7lE N of FFAAAN GF® FR7 @S A Yo EF

H JHEAY F3
7€ R olg vdd %

)
2
o
. i
r:{h
O

4oyt dEFEHR ok 535 3 2FAA FAA sidAR 34 &2 A A3 ZaAYE o AU Y=
2bE YubEe Feo] F4-, ARG S 88 a2 A (embeded)d T+ EUE & E(surface relie))d F+2E ¥4
zto] golstm, tFAYite] Jby °¥B¥ 7o) AFn g 2= A 4 gom [1-2], ol9e= =1 ¥, 2 Fs 2

59 Fde 21 givh EZ HA #F F9FEH HAM o A FobolX ALE-H7e HPstd e A4 A
A7tA o g Ae] 2 HE& —~%%ME Zki glef, ofoj g1 Qg v d gaAgels wute 3 zAld WE
W ge d7rt A" Aok H@FHAL] AFelE o B 53wt g Y=Y ARG YoM FL
A o) dout B3 T2adR PHos ARY Ad4E @ 48 Btk a9 1& 2IAUIE v % B3P
AAAS2 S8 AU £l I Aol LU Y FAA AT AAED VAL A% GHE ViR
Ad AXNATN 52 EHEE dE& F e ) Uk
webd 2oy "“ﬁi 71E A B 2%E giX o

st woz BEASA AT U A AR B o 1 1 l 1
yet A= A 9 Fagy §9 Az &8 Yot
gy oj¥ IAFAYG 22 Fstaae o] Past
3 Exe] ke Az WAv dANA F3 AFH
A3 weta olE Ame] MEE swe] FWeA HUoh
HTAA 1 Ealsa D2l Z(relief) T2 4 £ LA 28 1 3 ol o8 YalE AKX HA

oz d3 #7118 TEHAAZE ART FR ASHIY2Y Fig. 1 Relief type grating formation by the photo-expansion.
AE7t £A(solutiomF e} 2 A ztelojok ) tRF9 o effect

Relief Type Grating Formation

Stress stresy
2 ypansion expansi

"’S‘ISS 3

AsyGeSersSys ZAA Vo] Bhate] o]z g A2 e

TomAAR, FRA e ARaTER 28 498 A% GeiAA egod 4E A4 T

E-mail : hbchung@kw.ac.kr

*E @83 AgEygaa BAE AREe 9%E nAE pAE AREY JFgo e
B2 HS : 200622 38 21H g giuy ol E 3 WA gle] ths]A] Shimakawa
B2 T 1 2006 58 9H E[31e AF ke o8 2% vty 1 99& 2w



ok &, F A g8 xE2H 999 AFES Fo :=
&0l HA v 94902 HidA Hx g F =£9
qe Foz =D E2F ¢rao o3 Fird B Pl
olFoixtt HIstx: k. Y Tanaka® 4]
Shimakawa F[3]e]l AAT AF &4l o3 3 B3 4
o o3l Imm ©]49] A AFe] s RE ofF
ohi wadle] F =Fel o Mz AF A AA] g
A% T2 M 2 4Y9E Fn F oA ol
F UAE ZAEHUSE AR FIAYols Ao B
AR A E =AY o dAstE F FA 52 Bo
B aRE 4L F AT 2usEc. ZIA e
Ezady HEdARE T I glo] #BEgAAE 29y
Jqoy 2 AEE T Bu 4% 3 243 3F
19] @3 Aol 2FFESE 98 Fsn o & AR
ZE MA@ 0& AATZRLAAE A3 98
Me A oy &do] astA a7dt

aetd & A E S BH) oA RS
% As-Ge-Se-SA| vAA Z@Avelr wiehg o] 48 d
2204y IHARE Az, PHE AR A9
4939 Ee B3] A 2AZH &3] A7 7474
T2 HAH A& AF sgon o8 Bt 234

4y E2a9e ARstd AFMe 2 #stax ‘E}C}.

_u-l.lr*-l)lﬂr',ﬂ

2.4 #

oodFd  AgE 8AA ZI3Advelm  uure
AsyGenSes-«Sx(x= 0, 25, 35 at.%)F Ad 714 F+=x
A WHE 24E AsuGeSesSse #Hug Ay [5-71.
As-Ge-Se-SA vAFA Har AF BFdstd A=A
F83 NI § F FY THE A ALEdd
th[5] ZaAvtel= wHehE corning glass ol € AT FF
71& ol o 2x10°Torrs WEFEAA 04me] F7&
Z=E Az, 54 2 FE¥dFE N&K Analyzer
(NKT 120008 Ar&3ted SAstAch F2ady Ax 34
& 9 FY9 B A MFHE JE WA 7F
FozA AAE A dyoltt 1¥ 2¢ EFEady
A2 44L& 9% FA=E vEhga ﬁlﬁ} A#72 gL
He-Ne Laser(A=6328nm)E& A&-3tgich W& A8 AR 4§
22 7] (beamsplitter, BS)E Ay F 7“-—] 7?—‘3—‘3}23— B
oA, ALV RRY wAlY T Ztzt Tl HPld ¢
3 (P:P) BREHZE wttel atm o] A EAG <o
o EFRody At YAEY. Y FRady AE
wale g8 123 AxE ¥ Azl F 23 A2 e
ol ARE A7l fEA ARE 139 AxE 90 3
AR ARE ¥ A7 HFEE AFM(Atomic Force
Microscopy) 2.2 &3 3ttt F 7154 Alole] & 26%&
Bragg %732 98 20°2 st deolA 9o A7) u
2olAl Ao FHHAT 25 mW/em*E #A8A

Trans. KIEE. Vol. 55C, No.7, JUL, 2006

Beamsplitter

He-Ne laser(632.8nm)

iﬁ Mirror(M1)

Linear
Polarizer

) Rotate

Linear
order

Polarizer

Sampl Q. th order

3 2 ERIOMT HX g4g 9B BRx
Fig. 2 Schematic diagram for the formation of holographic
grating

Az AAE TPl WA wrete] AYAY A&
& zAEIET ¥ gPoEE NaOH 898 o838y
26N, 0.33N, 0.36N F=& %Mﬂﬂ s o3
bo] ut& ofA s FA9 ¥3E FFHUG 9 43
fLojzl HAGE EYR 31@’31}—4 Al AY4E
183tqict. =8 AFAZNE M F AGAHY 4
& B H¥ g Y8t a1F s 4ud o3
Bol= 026N NaOH €902 6023t Ad3Q o3
& FAstd olAg wete] ¥WE AFM(Atomic Force
Microscopy) 2.2 &4 38te] 229 dBRANY E2 149 A4

& At

(=4

oo S

to o o o >
r)~

tlo .‘u{o

3.281 o w3

a4 35 4] dejAel x&d I94FH =&2FHA &
€ G99 oA Azl WE FA WsE JdehiEs ado)
o 23 3914 uEhd vieh Zo] dolA Yo e w
B4 E wpetolA e §49 FAMEEAE FYNA A
HAQ ool Aot xEFHA ¥ 4 A9 AF
ol dolupA] Ao xFd FHdHE 499 =
of we} ol A& Ao]E HUT ol Y LS Hol =F

12 prrrr e T T T T T T

. 1 1 b bi
0 T 1 T 1

Etched layer by 0.26N NaOH
Etched layer by 023N NaOH
Etched layer by 0.38N NaOH

08 - .

08 |

q<4ce

drd,

o4 |-

02 .

00

. L N A )
o 0 40 B0 BD 10D 1320 140 160
Etching Time(sec)

Oy 3. ol aA|zto] wE S s
Fig. 3 Thickness change with the etching time
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(a) A photon excites an electron-hole pair
(b) Bond twisting occurs
{c) Intermolecular relaxation follows
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by (P:P) polarized recording beam
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