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Abstract

In this study, we studied the nature of thin films formed by holographic photodoping chalcogenide
thin films with for use in programmable metallization cell devices(PMC), a type of ReRAM. We
formatted straight conduction pathway from the internal interferences of the diffraction gratings which
is builded by the holographic lithography method. We investigated the resistance change of
solid-electrolyte chalcogenide thin films varied in the applied voltage bias direction from about 1 M&
to several hundreds of 2. The switching characteristics of the devices applied holographic lithography
method was more improved than ultraviolet exposure condition. As a result of improved resistance
change effects, we can analogize that the diffraction gratings is a kind of pattern for straight
conduction pathway formation inside the chalcogenide thin films.

Key Words : PMC, ReRAM, Chalcogenide, Solid-electrolyte, Holographic lithography

.M E 3

ReRAMell A v 2 dele] chalcogenide B2 & sHuuE oo X} 1:};\]-73 A
o] &% w2 AA:= Programmable Metallization o j . %A}J_}ml e
Celloleh @3 Sl QUch PMCoIA 2913 fao] O TD1 UAHISA SR Farsrel AL

N iy . ) (solid electrolyte) ]E}'fE o 1-3].
dAase #A BEE chalcogen £ 3FERE &
. . 2 dFoMe 2ol2AEANE FHoE H48
AR W] Ag'g FEFAHA  YAAIG

- N B3 NS Z2e ARA ARE s}
Chalcogenide ®H% $jo] A&H o Agrl Z3g Loeee -
F2E 2vy, 1 mdd BUAE siehd, of 918k} holographic lithography W& 2438
23 EE)XL* o] 2Eo0 I muml]‘—:—‘qe &7+8 A Holographic lithography ¥
238 #H Ag ] chalcogenide BHgfo] A& wol HHANS o] Bate] MM T 7
8tA #r} Chalcogenide Wrote] 48 Ag' o] & CEmeE

s K s ol zje} FAEHol o3 FF uxE T

£ 'superionic conductors(Ze]-2H=A) o A

N SIch % AUAS okg UxE AR
7t =3, o] SFEL aAYE M REdd }a:;iuj’;g}j ,31; i}z _]';jl;q gjo]

FHe2 FAGA He] AARFE FAEA

St 28 ol AXEE ztE EAo] glrh
2

ﬂrsﬂﬂo_&irlr

N

2

—

aegen MANEE

(MeA =97 HAS 47-1) gk $8& o] H& PMCol Z£3te], random
a. Corresponding Author : hbchung@kw.ac.kr A ¥AEE ZEZFAEE A URd d4AA
i:j:A{ o 0.8 HA8E FE3hel WAY chalcogenide =t B3
AAgtE - 2009, 11. 20 of AdF 9 pattern §8E FEF 3o

1014



Mirror(M1)
DPSS laser(532.0 nm)

Linear

Mirror(M2) Polarizer

Polarizer

Device

¥ 1. Holographic lithographyel €3k 344z}
A A EA-532 nm, p-H%, Pabd 2
2=207).

The sketch of diffraction grating formation
for holographic lithography(A-532 nm,
p-polarization, incidence angle 2 ©=207).

Fig. 1.

2.4 8
Ge, Se €48 &84Yd WAL olgsld
GenSer®l 24vle) A4 Harzg A5y

o 2749 AL p-

RREL

type Si 71% ol SiOE ¥
o2 A% Ni(1000 A)E
e-beam evaporatorg °l&8ka] 5 A/se FAEE
FEE F, sputterg ol &3l HFow AMEY
Si0:(1500 A)E &S 6‘311' H ddZd
Reactive Ion Etching(RIE)E ©)€3t9 20 um9
via hole® HAsrh 2 fol @ Hspzd 20
2 AMRE chalcogenideZ (1000 A)Z AgZ(200
A)g dFH oz FASgTh 1Y 19 Zo] AF
| A p-#F ®@ DPSS #HolAG32 nmE #
P o2 s+ holographic lithography ¥<& &3}
o 400 nme F71& e FHAANE 4=
B Bk BAS AHCHLEL 18 A Adg B
gutd o Ag's =RV E WP UV #& %
At 2= A A&
I8 18 =9 AF Ag' ol AEA 9
%t holographic lithography #3¢} #x]wejt},
1.‘@ 17 e uw.log g;gﬁx}a 6:3/\4 Al A
telee AFHE Ede fxstgoen, o I

%, % AF

‘217}{4 Hetel 98] Ag'E 9 AZ BHoz
Ag & 400 A SHFAT. ¥ AFer A%
g Nig TFsld 242 g48i4

a9 2¢ AEHeR gHE X9 gE o)
PMC 2% semiconductor parameter analyzer
(SPA-agilent 4155B)& Al-&3tel 12 Ve 49 W
oM AYE BFANA 293 BEXHS =g

1015

ANARY 28 B T,

224 A12E, 2009 129

Ag

I8 2.

AZE 229 FERE,
Fig. 2. A cross section of the PMC device.
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Fig. 3. Current-voltage characteristic graph.
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Fig. 5. Restance-voltage graph of PMC device
for holographic lithography.
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