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After testing the devices and analyzing their
-V curves, it could be seen that they
exhibited a large and stable memory window.
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How can the current transport mechanisms of a
Metal-Insulator-Metal bilayer RRAM device be
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Fowler- )
determined from raw data and an |-V curve Nc:::if];im AV2g BV 2+B/V Ln(I/V2) vs (1/V) The low resistance state for both the SET
then compared to a single layer Metal-Insulator- ~ Schottky o™ PV /2 Ln(1) vs V2 and RESET portion of the curve appeared to
Metal RRAM device? Hopping KVelV 1+ LV Ln(IV) vs V A be non-linear. This suggests space charge
N X ey - A Y L limited current transport mechanism.
Power law MVP P Ln(l) vs Ln(V) - - . _ _ .
Ohmic ) _ () vs Ln(V) 1 Figure 1: 0.4 and 0.6 um devices undera ~ Comparing to a Pt/SiOx/TiN device, this
Space Charge
Limited current V2 i Ln(l) vs Ln(V) 2 stable.
Resistive Random Access Memory Device (SCLC)
Structure (Selectorless RRAM & 2D | | Conclusion
RRAM) Table 1: The seven charge transport mechanisms and their
. Pt/HfOX/SIOX/TiN and vdw CIPS corresponding linear fit equations This project taught important methods on how
devices to operate a probe station and analyze data.
Data Gathering This nonlinear behavior is beneficial for
* This research investigated 0.4 um and selectorless RRAM in large density array

0.6 um devices and the FormFactor
Manual MPS150 probe station was
used to probe the chip and collect
data. Three devices from each feature
sizes were chosen and the RESET

applications toward low power Al.
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* The slope and R squared value were : Figure 3: SET process for 0.6um region of the device (
) _ Figure 2: RESET process for 0.6um Jevice cycles) with colored three regions
extracted from the linear fit p_'OtS device for numerical current fitting The future work of this project includes further
The;e Vallues Were,ther;‘?:a;n'”e_d' f_”d electrical characterization testing of 0.8 um
each cycle was assigned its dominating . . :
transport mechanism based off Table 1 and 1.0 um devices by using probe stations.
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