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Motivation
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Resistive Random Access Memory (RRAM)
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Selector-less RRAM with enhanced Non-Linearity is attractive
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Enhancing Non-Linearity in RRAM
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Thermal Engineering is an effective medium to enhance Switching Characteristics
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PrMnO, Based RRAM

Non-Volatile Switching
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Thermal Engineering of Volatile Hysteresis
MATLAB Thermal Simulations
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Low Thermal conductivity makes SiO, Good Thermal Insulator
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Threshold Voltage Scaling (DC-1V Measurements)
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Threshold Voltage Scaling by changing device’s thermal resistance
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Speed Scaling (Transient Measurements)
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Aggregate Timescales gives voltage benefit at Lower Voltages and speed improvement at Higher Voltages
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Conclusion

1. Voltage downscaling by 38 % in DC and by 20 % in transient analysis is
significant for power efficiency.

2. An 8X iImprovement in heating transients is significant for selector-less
applications and oscillations.

3. The aggregate of Heating and Cooling timescales is important for accurate
analysis.

4. An electro-thermal speed engineering study is critical for RRAM devices to
model elements of neural networks that use NL characteristics

JAYATIKA SAKHUIJA, IIT BOMBAY 10




THANK YOU © ©

Questions?




	Thermal Engineering of Volatile Switching in PrMnO3 RRAM: Non-Linearity in DC IV Characteristics and Transient Switching Speed
	Outline
	Motivation
	Slide Number 4
	Slide Number 5
	PrMnO3 Based RRAM 
	Thermal Engineering of Volatile Hysteresis
	Threshold Voltage Scaling (DC-IV Measurements)
	Speed Scaling (Transient Measurements)
	Slide Number 10
	THANK YOU  

