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Conduction mechanisms

* Ohmic conduction (j = nukE)
* Thermoemission

* Schottky emission

* Direct tunneling

e Space change limited current
* Hopping conduction



Thermoemission

* Kinetic energy
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* Electron density
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Schottky emission
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: Direct tunneling
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FIGURE 6: Characteristics of J-E plots for HfO, MIS capacitor at 77 K. The inset graph presents the Fowler-Nordheim tunneling.
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Space charge limited current
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Hopping conduction
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“IGURE 15: Energy band diagram of hopping conduction in metal-
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Hopping conduction
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FIGURE 16: J-E characteristics and simulation of hopping conduc-

tion for a laminated Pr,O,/SION MIS capacitors at low electric
fields.

a is mean hopping distance, n is electron

concentration in conduction band, v is

thermal vibration frequency at trap site, E, is
activation erengy
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FIGURE 18: Experimental data and simulation curves of hopping
conduction in high resistance state in Pt/MgO/Pt memory device.
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