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Effect of Plasma Treatment on TiO»/TiO,« Resistance Random Access Memory
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Abstract: In this study, a TiO./TiO,-based resistance variable memory was fabricated using a DC/RF magnetron

sputtering system and ALD. In order to analyze the effect of oxygen plasma treatment on the performance of resistance

random access memory (ReRAM), the TiO»/TiO».-based ReRAM was evaluated by applying RF power to the TiOs
oxygen-holding layer at 30, 60, 90, 120, and 150 W, respectively. The ReRAM was fabricated, and the electrical and
surface area performances were compared and analyzed. In the case of ReRAM without oxygen plasma treatment, the

I-V curve had a hysteresis curve shape, but the width was very small, with a relatively high surface roughness of the

oxygen-retaining layer. However, in the case of oxygen plasma treatment, the HRS/LRS ratio for the I-V curve improved

as the applied RF power increased; stable improvement was also noted in the surface roughness of the oxygen-retaining

layer. It was confirmed that the low voltage drive was not smooth due to charge trapping in the oxygen diffusion barrier

layer owing to the high intensity ReRAM applied with an RF power of approximately 150 W.

Keywords: TiO,, Resistance random access memory, Oxygen plasma treatment, Atomic force microscope
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SHH TiO,= carrier 9382 sh= AtA 5 (oxygen
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Al7]e 2A17do] it [16,18,19].
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Aol olahs 4885Hs Ti0y/TiOz 0 Z2t=
o EHA2 S A8stqct [21,22,23].
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Fig. 1. Structure of TiO»/TiO,.-based ReRAMs processed oxygen
plasma treatment with RF power 30, 60, 90, 120, 150 W,
respectively.
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Table 1. Summary of the electrical average HRS and LRS
current, HRS:LRS ratio of TiO,/TiO,.x ReRAMs.

RF power Average HRS
(W) current (X10'6)

Average LRS
current (x10‘2)

HRS:LRS ratio
(x10%)

As-dep. 8.26 2.47 2.99
30 5.78 3.38 5.85
60 4.19 2.94 7.02
90 5.48 4.62 8.43
120 2.55 2.79 10.9
150 291 7.96 27.4
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o] 5.48x10°0]ni, F|Chx|9} & 4S5 A LRS
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Fig. 2. I-V curves applied 0 to 5 V of the TiO,/TiO,x ReRAMs manufactured treated oxygen plasma through MBE at (a)
as-dep., (b) 30, (c) 60, (d) 90, (e) 120, and (f) 150 W, respectively.
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Fig. 3. AFM images at 250x250 magnification of the TiO,. thin-films treated oxygen plasma through MBE at (a) as-dep., (b) 30,

(c) 60, (d) 90, (e) 120, and (f) 150 W, respectively.
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Fig. 4. 1-V curves applied 0 to 0.3 V (Low voltage) of the TiO,/TiO,x ReRAMs manufactured treated oxygen plasma through
MBE at (a) as-dep., (b) 30, (c) 60, (d) 90, (e) 120, and (f) 150 W, respectively.
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