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FUNDAMENTALS OF NANOELECTRONICS 

4.1. Introduction 

4.2. Seebeck Coefficient 

4.3. Heat Current 

4.4. One-level Device 

4.5. Second Law 

4.6. Entropy 

4.7. Law of Equilibrium 

4.8. Shannon Entropy 

4.9. Fuel Value of Information 

4.10. Summing up .. 

1. The New Perspective 

2. Energy Band Model 

3. What and Where 

     is the Voltage? 

4. Heat & Electricity: 

Second Law & Information 

Basic Concepts 

Heat & Electricity: 
Second Law & Information 



Supriyo Datta http://nanohub.org/groups/lnebook Spring 2015 

4.10a Summing up 

Heated 
Heated 

Entropy 
driven 

Entropy 
driven 

Force 
driven 

4.2, 4.3, 4.4 Thermoelectricity 

 Obtain standard results for 
thermoelectric coefficients 
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4.10b Summing up 

NO !! 

4.5 Second Law 
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4.10c Summing up 4.5 Second Law 

4.6 Entropy 4.7 Law of Equilibrium 
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4.10d Summing up 
System Contact 4.6 Entropy 

4.8 Shannon Entropy 
Why is it harder 

to take than to give 
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4.10e Summing up 
System Contact 

4.8 Shannon Entropy 

Information Content 
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4.10f Summing up 

R 

“ Info-battery “ 

R 

Maxwell’s 
Demon 



Supriyo Datta http://nanohub.org/groups/lnebook Spring 2015 

Coming up next .. 

“ Epilogue “ 

Entropy 
driven 

Entropy 
driven 

Force 
driven 
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