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Lecture 1.1:  Course objectives 
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1)  Understand the physical 
operation of nanoscale 
transistors. 

2)  Relate that physical 
understanding to the IV 
characteristics. 
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Side and top views of a MOSFET 
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CMOS 
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Lecture 1.2:  MOSFET as black box 
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Output characteristics 
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Transfer characteristics 

Linear scale Log scale 

“leakage current” “leakage current” 8 



Lecture 1.3:  Device parameters and metrics 
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1. on-current: ION 
2. off-current: IOFF 
3. subthreshold swing, SS 
4. drain induced barrier lowering: DIBL 
5. threshold voltage: VT (lin) and VT (sat) 
6. Drain to source resistance:  RDS 
7. drain saturation voltage: VDSAT 
8. output resistance:  ro 
9.  transconductance: gm 
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Lecture 1.4:  CMOS inverter 
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Circuit performance 
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1) Switching energy: 

4) Switching delay: 

2) Dynamic power: 

3) Standby power: 

5) Noise margins: 
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Lecture 1.5:  Energy band view 
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Importance of transport 
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Importance of transport 
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Lecture 1.6:  MOSFET IV 
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Lecture 1.7:  Level 0 VS model 
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