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There are two types of ReRAM cells, unipolar and
bipolar switching ReRAM, depending on the insulator
material property [1]. In particular, many researshhave
been interested in conductive-bridging random-axces
memory (CBRAM), which shows a bipolar switching
ReRAM characteristic [2]. However, their nonvolatil
memory characteristics, such as retention time and
program/erase cycles, should be improved further to

of Fig. 2 (b). For the CBRAM cell with 0.8 wt% PE@e

I-V curve did not show the typical bipolar switching
characteristic of a CBRAM, where the absol\tey (—
0.16 V) was much less than the absoMig (1.88 V), as
shown in the left figure of Fig. 2 (c). A retentitime of
~1.0x 10* s was obtained by sustaining a memory margin
(Ion/lor)) Of 3.2x 107, as shown in the center figure of Fig.
2 (c). Program and erase cycles of less thanl® were
obtained by sustaining a memory mardig/l#) of 2.6 x
1%, as shown in the right figure of Fig. 2 (c). In
particular, the longest retention time with the maxm
memory margin was obtained at 0.4 wit%. The
dependency of program and erase cycles on the REO w
for CBRAM cells showed that the longest prograngera
cycles with the maximum memory margin were obtained
at 0.4 wt%.
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achieve commercial-level nonvolatile memory-cells.
our study, we developed a CBRAM cell fabricatechveit

sandwich structure of a reactive Ag electrode, mely — d
electrolyte (polyethylene oxide: PEQO), and inert Pt QE“—‘E
electrode and investigated their nonvolatile memory — S

characteristics, such as the bi-stable currentitjemsrse
voltage (-V) curve, retention time, and program/erase
cycles. In addition, we investigated the dependeoty
nonvolatile memory characteristics on the weight
percentage of PEO in detail. Arrays of 220 CBRAM
cells were fabricated on Sjdilm grown on a silicon
wafer, as shown in Fig. 1. Arrays of 2020 nano-holes
with 250-nm in diameter were pattered on the botim
nm-thick Pt-electrode by using lithography and &tgh

PEO: Poly Ethylene Oxide

Fig. 1. Schematic structure of conductive-bridging
random-access memory cells fabricated with sandwich
structure of top Ag electrode, polyethylene oxi@&EQ)
layer, and bottom Pt electrode on 250-nm hole pete
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where the thickness of the Si@m, which isolated the PP LALLM B _,.:r_"%;;af:“l__
holes, was 50 nm. Then, PEO was spin-coated ohdiee w22y | S sw
arrays at 2000 rpm for 120 s and was baked % 66 5 £10) oy | 2 10 I ::"“'2”
min. Note that the PEO was mixed with a co-solvent weny | B0 T . g T T
acetonitrile and ethanol at %D for 3 hrs. Afterward, top SORR R S L AL - o S |
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Ag electrodes 30@im in diameter and 200-nm in Voltage (v) Time (5) No. of erase and program cycles
thickness were thermally evaporated at an evaporati
rate of 1.0 A/s under 10Pa by using a shadow mask. w — L R ———
Thus, the CBRAM cells have a sandwich structure of e e I
bottom Pt electrode, PEO, and top Ag electrode. tRer S S0l ) @usven 2y
CBRAM cell with 0.3 wt% PEO, after a forming proses Bl oot~ —-| B0 e -
it showed the typical ReRAM characteristic of hayia SRTTE I ¢ EVERS -

o1p* o1t

set voltage V) of 0.54 V, a low resistance state (LRS) of
2 x 10" A-cm?, a reset voltageV{es) Of -2.62 V, and a
high resistance state (HRS) of x110' A-cmi® when the
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bias was scanned from 0, 5, 0, -5, and 0 V, as shaw N;ig‘ < lonflgffratio =32 x 102 < lonfloffratio = 2.6 x 102
the left figure of Fig. 2 (a). Thus, a CBRAM celhudd 20 B )

operate with nonvolatile memory behavior when the &1 ="’ Ziol L @osvanesy B10] 1005V aersV
current densityl, or l4) was read at 0.5 V after applying ~ £:%~ <5 M'_( =) AT - q::
the aboveVey (Programming) oM e (erasing), as shown — 510co ™ Ty, vy 50 —mommpeasa® = —— -] £107] 1 g0yt

in the center figure of Fig. 2 (a). For the CBRAMIIc R N of extae and program eyces
with 0.4 wt% PEO, thd-V curve showed the typical Fi > Dependenc of nonvolatle memor
bipolar switching characteristic of a CBRAM cellhare 9. : P y y

characteristics such as current density vs. voltage
retention time, and program/erase cycles on PEQ®b6wt
(a) 0.3, (b) 0.4, and (c) 0.8 wt%
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Vgt and Viess Were 0.58 and -2.56 V, respectively, as
shown in the left figure of Fig. 2 (b). A retentitime of

1.0 x 10° s was obtained by sustaining a memory margin
(lonflo) Of 1.0 x 10%, a sufficient level for commercial
memory cells, as shown in the center figure of Rigb).
Program and erase cycles of *1as obtained by
sustaining a memory margity{los) of 1.3x 10%, which
demonstrated the best nonvolatile memory charatiesi
among the various PEO wt%, as shown in the righré



