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Fabrication process flow

1  Sputter Titanium on Silicon Substrate
2 Sputter Titanium Nitride (BE)

3 Pattern Titanium Nitride with Mask 1
4 Deposit S10,

5 Mask 2 and etching for Via hole

6 Spin and Pattern the PR with Mask 3
7  Deposit LiS10x layer (ML)
8 Sputter Platinum (TE)

9 Use Acetone to Lift Photoresist off

10 Finished the Pt/Li1S10x/TiN sample ‘

o

Figure S1. Detailed fabrication process flow of lithium ions doped RRAM device.



Retention at 125°C, 3 hours
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Figure S2. The retention results under 125°C ambient temperatures.



Schottky conduction at each states
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Figure S3. Fitting results of Schottky conduction in each state at varying times.



The experimental process uses a signal generator to generate two relatively identical
waveforms. The pulses were only applied to the TiN BE. Our waveforms were all 500 ns pulse
widths and 0.8 V amplitudes for the set process. Measurement results under these conditions are
provided in Figure S4. The time interval between the two pulses is used to observe the difference
from the initial resistance state. We perform resistance readings by first measuring the initial
resistance value, and waiting until the 1st pulse is finished before re-reading the post-spike resistance
value. Once the 2nd pulse is completed, the resistance is read-out immediately after once more. This
is done because the resistance states are different at each time, and the weight update, Aw, is used to
observe the memory change between the post-set condition and the original resistance value. To not
affect the experimental process, we read the resistance state using a small subthreshold DC voltage
(300mV) and use the obtained voltage-current diagram to calculate the change in resistance. For PPF
experiments, the initial state was always the highest resistance state, controlled by a 3 V pulse
waveform to complete switch the LiSiOx device off.

Pulse Conditions and Sequences
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Figure S4. Pulse conditions and sequences.



LiSiO, PPF Device to device results
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Figure S5. PPF cycle-to-cycle variation across three additional devices.
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