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Programmable Metallization Cell M =2 9§t Ag-doped
Germanium Selenide® A XGHE EM

The Solid—-electrolyte Characteristics of Ag—-doped Germanium Selenide for
Manufacturing of Programmable Metallization Cell

7|82, H gy
(Ki-Hyun Nam'® and Hong-Bay Chung')

Abstract

In this study, we studied switching characteristics of germanium selenide(Ge-Se)/silver(Ag) contact
formed by photodoping for use in programmable metallization cell devices. We have been investigated
the switching characteristics of Ag-doped chalcogenide thin films. Changed resistance range by
direction of applied voltage is about 1 MQ ~ hundreds of 2. The cause of these resistance change can
be thought the same phenomenon such as resistance variation of PMC-RAM. The results imply that
the separated Ag-ions react the atoms or defects in chalcogenide thin films.
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Fig. 1. Optical exposure process.
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Fig. 2. A cross section of the PMC sample.
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Fig. 3. Current-voltage characteristic graph.
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Fig. 4. Restance-voltage characteristic graph.



J. of KIEEME(in Korean), Vol. 22, No. 5, May 2009.

27] AR7 224 = A AL &7
£ AFY 2EE Fx3A 3. AT Hdo|
ZF7ksle 37 Vel 7] EEYAAGE 21 92E
g 5 3, o|F Age] Frhg wet AFR=
3 F4% 2L B2 HY FHJE AR
gre] 01 A 1 HE& @steor Urch 5 VAR
Z7hg Aste] #4A3H, Ohm's W3 el &3] AF
= ZA2EA H3, -18 VillA AFA 22 gE
off HEi7} AZEE AL & ¥ + Utk

a9 45 129 29 A¥ gL PHoz AY
£ FF9E d, ddHE AY e ZHIY
e fxeln), 1 MR o4 1A AHE
ol 27 Ae Aol & ot A
Fa FAE Heolm, 37 VY FHAHY olFdE
ok 10° Wle) AgFA7t GAsd 1 KQ FEE @
ol e AL B F vk ol F, Agfe] 5 Vol
28 -1.8 VoA A nAge Je= & &
9 # 5 Ut

29 55 AZE PMC #E9 on/off 2L ¥
Eal nAggz Ao A4z W3 540
e o5& A% Fdgolo 49 &
HALE 293t AN +42 V & 23 V g
7] 9@ 2%7] AYH2E WEHoR Q17tEH
=8 3000 39 2913 FEAE AXHAT
of 10° @ o]4te] AgH|E Hel: QUL & F
ot

v Q2 Ao Ge-Se ¥ehe T43 B#e Y
3 BEFHF 9AFdgez oA gt ALA
234 L 3 Ge-Se ¥t R $4E Ag'

10'] OO-000C0000000OC-0000

-
<
1

s
b S
1

Resistance (Q)

3

0 S0 1000 1500 2000 2600 3000
Number of Cycles

ad 5. 293 54 o=
Fig. 5. Switching characteristic graph.
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