
APPLICATION OFAPPLICATION OFAPPLICATION OFAPPLICATION OF    

VISUAL SIMULATION IN VISUAL SIMULATION IN VISUAL SIMULATION IN VISUAL SIMULATION IN     

COMMUNICATION SYSTEMSCOMMUNICATION SYSTEMSCOMMUNICATION SYSTEMSCOMMUNICATION SYSTEMS 

A Project Report 

Submitted in partial  fulfillment  of the requirements for  the award of  the degree 
of 

BACHELOR OF TECHNOLOGY 

IN 

ELECTRONICS AND INSTRUMENTATION ENGINEERING 

By 

Ranjeet Mohapatra(10407016) 

Sameer Ranjan Behera(10407006) 

Under the guidance of 

Prof. S.K.Patra 

 

Department of Electronics & Instrumentation Engineering 

National Institute of Technology 

Rourkela,769008 (2007-2008) 

    

HTC Corp., HTC America, Inc. - Ex. 1026, Page 1 
IPR2018-01555 and IPR2018-01581 (HTC and Apple v. INVT SPE)

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


APPLICATION OFAPPLICATION OFAPPLICATION OFAPPLICATION OF    

VISUAL SIMULATION IN VISUAL SIMULATION IN VISUAL SIMULATION IN VISUAL SIMULATION IN     

COMMUNICATION SYSTEMSCOMMUNICATION SYSTEMSCOMMUNICATION SYSTEMSCOMMUNICATION SYSTEMS 

A Project Report 

Submitted in partial  fulfillment  of the requirements for  the award of  the degree 
of 

BACHELOR OF TECHNOLOGY 

IN 

ELECTRONICS AND INSTRUMENTATION ENGINEERING 

By 

Ranjeet Mohapatra(10407016) 

Sameer Ranjan Behera(10407006) 

Under the guidance of 

Prof. S.K.Patra 

 

Department of Electronics & Instrumentation Engineering 

National Institute of Technology 

Rourkela,769008 (2007-2008) 

 

HTC Corp., HTC America, Inc. - Ex. 1026, Page 2 
IPR2018-01555 and IPR2018-01581 (HTC and Apple v. INVT SPE)

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


 

National Institute of Technology 

Rourkela 

 

CERTIFICATE 

This is to certify that the thesis entitled, “Application of Visual Simulation in communication 
systems” submitted by Sri Sameer Ranjan Behera and Sri Ranjeet Mohapatra in partial 
fulfillments for the requirements for the award of Bachelor of Technology Degree in 
Electronics & Instrumentation  Engineering at National Institute of Technology, Rourkela 
(Deemed University) is an authentic work carried out by him under my supervision and 
guidance. 

 
To the best of my knowledge, the matter embodied in the thesis has not been submitted to 

any other University / Institute for the award of any Degree or Diploma. 
  
 
 
 
 
 
 
 

Date:  Prof. S. K. PATRA 

Dept. of Electronics & Instrumentation Engg 

National Institute of Technology 
 

Rourkela - 769008 

HTC Corp., HTC America, Inc. - Ex. 1026, Page 3 
IPR2018-01555 and IPR2018-01581 (HTC and Apple v. INVT SPE)

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


ACKNOWLEDGEMENT  
 
 
 
 
 

We   place   on   record   and   warmly   acknowledge   the   continuous   

encouragement, invaluable  supervision,  timely  suggestions  and  inspired  guidance  offered  by  

our  guide  Prof. S.K.Patra,  Professor,  Department  of  Electronics  and  instrumentation  

Engineering,  National Institute of Technology, Rourkela, in bringing this report to a successful 

completion. 

We  are  grateful  to  Prof.  G.Panda,  Head  of  the  Department  of  Electronics  

and instrumentation  Engineering,  for  permitting  us  to  make  use  of  the  facilities  available  

in  the department to carry out the project successfully. Last but not the least we express our 

sincere thanks to all of our friends who have patiently extended all sorts of help for 

accomplishing this undertaking. 

Finally  we  extend  our  gratefulness  to  one  and  all  who  are  directly  or  

indirectly involved in the successful completion of this project work. 
 

. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            

        Ranjeet Mohapatra(10407016) 
    

 Sameer Ranjan Behera (10407006) 

   

 

 

 

HTC Corp., HTC America, Inc. - Ex. 1026, Page 4 
IPR2018-01555 and IPR2018-01581 (HTC and Apple v. INVT SPE)

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


CONTENTS 

         PAGE NO 

List of figures          ii 

Abstract          iv 

 

CHAPTER 1  GENERAL INTRODUCTION    1-4 

CHAPTER 2  ANALOG MODULATION     5-12  

i. Amplitude Modulation    6 

ii. Frequency Modulation    9 

iii.  Combination of AM & FM    11 

CHAPTER 3   DIGITAL CIRCUITS     13-21 

i. Counters       14 

ii. Multiplexers       17 

iii.  Flip-flops      19   

CHAPTER 4  FILTERS AND EQUALIZERS    22-32 

i. Equalizers      23 
ii. Filters        25 

CHAPTER 5  COMMUNICATION     33-53 

i. Channel Simulation     34  
ii. Transmission Techniques    42 
iii.  Turbo Codes       50 

REFERENCES         54   

 

i 

HTC Corp., HTC America, Inc. - Ex. 1026, Page 5 
IPR2018-01555 and IPR2018-01581 (HTC and Apple v. INVT SPE)

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


