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S1. CVD growth temperature comparison

Table S1. A comparison of crystalline MoO3 growth obtained via CVD, from various reports.

Authors Growth temperature/°C Pressure/mTorr Phase of MoO; Reference
Kalantar-zadeh et al. 400 Ambient a-MoOs3 S1
Balendhran et al. 350-560 Ambient a-MoOs S2
Kim et al.(Plasma
Enhanced CVD) 150 100 a-MoO3 S3
Our work 530 300 a-Mo03/Mo0,

S2. Pulse width and Energy consumption

To assess the cyclic endurance of the devices, a pulse train of width 2 ms was applied. A read pulse of 500 mV was
applied after each SET and RESET pulse to measure the resistance of the device during LRS and HRS. The associated

energies for SET and RESET switching were computed to be 6.7 W to 18 nJ range during the pulse switching.
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Fig. S1 A train pulse of width 2 ms was applied to measure the endurance of the device. Voltage vs. time and Current vs.
time has been plotted to show the input and output curves.



S3. A quantitative performance comparison of various 2D materials

Table S2. Performance comparison of various 2D materials as resistive memory

Author Material ON/OFF ratio ::::t?;i:;s endurance References
Cheng et al. MoS, 103 - 1000 S4
Shin et al. MoS, 102 104 100 S5
Sangwan et al. MoS, 103 B D S6
Our work MoO, 103 104 >6000

S4. Inverse FFT analysis of the cross-sectional TEM

In order to highlight the percentage of the crystalline area accurately, the TEM images of pristine and electroformed cells
are sub-divided into smaller regions of interest (ROIs). Diffraction patterns corresponding to (001) plane of MoO3 and (002)
plane of MoO, are used to generate inverse fast Fourier transform (iFFT). The results are presented in Fig. S2 a and b,
where the iFFT of pristine and electroformed cells are presented, respectively. The iFFT data is then analysed using Image)
to determine the percentage crystalline area. The analysis indicates that the pristine film is composed of 72.50% of
crystalline MoO3z and MoO,; while the remainder was observed to be amorphous in nature. After electroforming, 94.11% of
the film was observed to be crystalline sub-stoichiometric MoOs;.

Fig. S2 HRTEM images of (a) a pristine cell and the corresponding iFFT of the ROIls numerically labelled from 1 to 4 and (b)
an electroformed cell and the corresponding iFFT of the highlighted areas.
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