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Office: ECE Bldg. 230B
Office hours: Tuesday 2:00-3:00PM or by appointment

E-mail: pzarkesh.unm.edu

Payman Zarkesh-Ha

ECE321 – Electronics I

Lecture 6: MOSFET I-V Characteristics
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Review of Last Lecture
 Basic MOS Transistor

 MOSFET Operations

 Cutoff, Linear, and Saturation Regions in MOSFET

 NMOS and PMOS Structures
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 Device Model for Linear Region

 Device Model for Saturation Region

 Channel Length Modulation

Today’s Lecture
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Device Operation: Linear (Ohmic) Region
 Question: What is the MOS current equation in linear (or ohmic) 

region?

VGS > VT
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When:      VDS < VGS - VT
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Channel Charge Density Calculation

VGS > VT VDS=0
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Gate oxide capacitance
per unit area

Remember: VT is the amount of gate voltage that you need to apply to “create” the channel.

What is the drain 
current in this 
configuration?
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Device Operation: Linear Region

V(y=0)=0 V(y=L)=VDS
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V(y=0)=0 V(y=L)=VDS
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Saturation Region
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When:      VDS > VGS - VTn+

Pinch off

 DSDSDS V1II 

 Question: What is the MOS current equation in saturation 
region?

?
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Device Operation: Saturation
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Device Operation: Saturation
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Saturation Region Analogy
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Device Current in Saturation Region
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Channel Length Modulation
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Channel Length Modulation 
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Device Operation: I-V curves
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