






Fig. 3. 
(a) Measured resistance (VREAD = −8 mV) as a function of time (with 100 ns resolution) 

during programming. The first three pulses perform a RESET operation, while the last pulse 

performs a SET operation. Note, SET and RESET targets are 20 kΩ and 200 kΩ, 

respectively. The target is reached after the third VRESET pulse, signifying the start of HRS. 

Notice transient resistance fluctuations immediately after programming pulse. (b) Time lag 

representation of the resistance states taken at 10 µs and 1 s post-programming (25 µs 

averaging window). The black line is drawn to show perfect correlation. For both LRS and 

HRS, the initial (10 µs) resistance value can either randomly decrease (below line) or 

increase (above line) with longer time delay.
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