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Master  of  Science (Elec tronics )  
M.Sc.  (Elec tronics)  Semester  II  

Course Code PS02EELE52 Ti t le  of  the  
Course  

Advanced Electronic 
Science & Devices  

Total  Credi ts  of  
the  Course  4 Hours  per  

 Week 3 + 1=4 Hours  

 
Course 

Object ive  
1.  To teach  the  physical  p r inciples  and opera t ional  

character i s t i cs  of  advanced semiconductor  e lect ronic 
devices  wi th emphasis  on  metal -oxide sys tems ,  bipolar ,  
high-elect ron mobi l i t y,  and  f ie ld-ef fect  t rans is tors .   

2 .  To get  aware about  quantum point  contact  and 
tunnel ing devices .   

3 .  To provide advanced background in  so l id  s ta te  
elect ronic  devices   

4 .  To help  s tudents  to  cont inue advanced research in  the 
variety of  di f feren t  branches of  semiconductor  
microelect ronics .  

 
Course Content  
UNIT Descr ipt ion   Weightage*  

% 
1 Review of  scat ter ing mechanisms and conduct ion  

process  in  semiconductors ,  High-f ield  t ransport  and  
breakdown phenomena,  Bol tzmann t ranspor t  
equat ion and Monte Carlo s imula t ion,  Field-ef fect  
devices  and the ir  s t ructures  wi th working  
mechanisms,  Submicron  MOSFET.  

25  

2 Fowler-Nordheim tunnel ing,  SOI MOSFET,  
MESFET, Permeable  base t ransis tor  (PBT),  
Modulat ion doping,  GaAs-MODFET, Band s t ructure  
and device  behavior ,  Current -Vol tage  
character i s t i cs ,  Carr ier  t ransport  in  MODFET,  
Quantum Hal l -effec t .  

25  

3 Potent ial  e ffect  devices ,  BJT l imi ta t ions ,  Hetero  
s t ructures  and types ,  Si l i con based HBTs,  GaAs 
based HBTs,  Hetero junct ion LEDs and LASERs,  
Hot  e lect ron t ransis tors ,  Nanoelec tronics  and  
Quantum Hetero  s t ructures ,  Quantum wel ls ,  
Quantum wires ,  Quantum dots .  

25  

4 Super  l at t i ces ,  Lat t i ce mismatched  interfaces ,  
s t rained layer  super  lat t i ces ,  Nanoelect ronics  and  
Quantum effec t  devices ,  Resonant  tunnel ing diode,  
Resonant  tunnel ing t ransis tor ,  Opt ical  devices  
based on quantum and nanost ructures .  

25  
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Teaching-  
Learning 

Methodology 

Tradi t ional  Class room teaching wi th use of  Mult imedia 
fac i l i t y in  the  class room.Use of  Computer  Tool  for  l ive 
demonst ra t ion and problem /  des ign  based  approach .  

 
Evaluat ion  Pat tern  
Sr .  
No 

Deta i ls  o f  Evaluat ion Weightage  
 

1  In ternal  Wri t ten/Pract ical  Examinat ion(As per  CBCS 
R.6.8.3)  

15% 

2 In ternal  Cont inuous  Assessment  in  the form of  
Pract ica l ,  Viva  Voce,  Quizzes ,  Seminars ,  Ass ignments ,  
At tendance (as  per  CBCS R6.8 .3)  

15% 

3.  Univers i t y Examinat ion  70% 
 

Course Outcome.  Having completed thi s  course ,  the learner  wi l l  be  able to  
 

1  Unders tand  the deta i ls  of  operat ion  of  the  advanced semiconductor  
elect ronic  devices ,  

2  Know the parameters  of  elect ronic devices  that  govern the i r  
per formance and l imita t ions ,  

3  Famil iar  wi th tendency in  contemporary microelect ronics  and 
principles  of  the nano-scale elect ronic  devices .  

 
Sugges ted References:  
Sr .  No.  References  

1 High Speed Semiconductor  Devices   
S .  M. Sze,  (John Wi ley & Sons Inc. ,  N.Y. ,  USA) 

2 Low dimens ional  Semiconductors :  Materials ,  Phys ics ,  
Technology & Devices   
M. J .  Kel ly,  (Clarendon Press ,  Oxford ,  USA) 

3 Physics  of  Semiconductors  and  thei r  Hetero  s t ructures  
J .  Singh,  (Mc-Graw Hil l ,  N.Y. ,USA) 

4 Fundamentals  of  Semiconductor  Theory and Device  Phys ics    
Shyh Wang,  (Prent ice Hal l  In ternat ional  Inc .  N.J . ,  USA) 

5 Semiconductor  Optoelect ronic  Devices  
P .Bhat tacharya ,  (Prent ice  Hal l  o f  India,  New Delhi ,  INDIA) 

 
On-l ine  resources  to  be used i f  avai lab le  as  reference material  
On l ine  resources .  
1. ece.umd.edu/course-schedule/course/ENEE413  

 
2 .  www.mccormick.northwestern.edu/electrical...  
 
3 .  On Line Video lectures  on Advanced Electronic  Devices  -NPTEL  
 


