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OBJECTIVE OF THE COURSE
e Understand the fundamentals of embedded systems and real-time programming.
e Learn the syntax and s‘emantics of VH DL.
e Develop skills to design, simulate, and implement digital systems using VHDL.
~ * Gain practical experience with Xilinx FPGA tools and hardware. :

e Apply real-time programming concepts in the context of embedded systems.

CHAPTER 1: Introduction to Embedded Systems-Overview of embedded systems-
Components of embedded systems-Applications and case studies

CHAPTER 2: Real-Time Systems Fundamentals-Definition and characteristics of real-
time systems-Types of real-time tasks-Scheduling algorithms

CHAPTER 3: VHDL Basics-VHDL history and applications-VHDL syntax and structure-
Data types, operators, and attributes-Concurrent vs. sequential statements

CHAPTER 4: VHDL Design Units-Entity and architecture-Signal and variable
declarations-Behavioral, dataflow, and structural modeling

CHAPTER 5: Simulation and Synthesis with VHDL-Testbenches and simulation-
Introduction to synthesis-Constraints and optimization- Xilinx FPGA Architecture and Tools-
Overview of Xilinx FPGA architecture-Xilinx development tools (Vivado, ISE)-FPGA
design flow

OUTCOMES:

e Develop skills to design, simulate, and implement digital systems using VHDL.
e QGain practical experience with Xilinx FPGA tools and hardware.
e Apply real-time programming concepts in the context of embedded systems.

Total: 35 hours
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VACEE1920ESR- Embedded System and Real Time Programming VHDL Program
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Course Schedule

Date Time TOPICS
9.00 am to
12.30 pm
' Introductlon to Embedded Systems- Overv1ew of embedded systems Components of
0263(6)/ 4 1.00 pmto [embedded systems-Applications and case studies
5.00 pm
9.00 am to :
03/06/2 12.30 pm |Real-Time Systems Fundamentals-Definition and characteristics of real-time systems-Types of
020 eal-time tasks-Scheduling algorithms
1.00 pmto
5.00 pm
9.00 am to
04/06/2 1230 pm
020 'VHDL Basics-VHDL history and applications-VHDL syntax and structure-Data types,
operators, and attributes-Concurrent vs. sequential statements
- 1.00 pmto
5.00 pm
9.00 am to
05/06/21 12.30 pm VHDL Design Umts—Entlty and atchltecture Slgnal and varlable declarations-Behavioral,
020 dataflow, and structural modeling
1.00 pmto
5.00 pm
9.00 am to
12.30 pm |Simulation and Synthesis with VHDL-Testbenches and simulation-Introduction to synthesis-
06/06/2 Constraints and optimization- Xilinx FPGA Architecture and Tools-Overview of Xilinx FPGA
s architecture-Xilinx development tools (Vivado, ISE)-FPGA design flow
1.00 pmto
5.00 pm

- Tea Break : 10:40 am to 10:55am & 02:45 pm to 15:Q0 pm
Lunch Break : 12:30pm to 01:00pm
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o

Name of the course : Embedded System and Real Time Programming VHDL
Program using Xilinx

Development Course Code : VACEE1920ESR

Course Coordinator '+ Mrs.K KALAISELVI

Date/Duration :02.06.20-06.06.20— 35 hours

[ here affirm that the Third and Final Year students of strength 33 have been taught
the value-added course title “Embedded System and Real Time Programming VHDL
Program using Xilinx” as per the syllabus and completed within the stipulated time
duration.

I confirm that the value-added course titled “Embedded System and Real Time
Programming VHDL Program using Xilinx” has been conducted in the beginning of the
semester and course delivery along with the attendance of the students was recorded.

I confirmed that all the students were actively participated in the course and the
eligible students were certified for the course.

L o

Mr.K.KalaiSelvi, S.Pandimeena, Dr.R. :
AP/EEE AP/EEE Principal
Course Co-Ordinator Head of the Department or.R.RAJA ME,PnD.
PRINCIPAL

PA'\ID|AN bARASWATHI YADAV
ENGI e 0NG COLLEGE
“rasanoc’. 1 L mansaiai 2.0-630 56
Sivagangai Dst, Tamii Nadu
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Department of Electrical And Electronics Engineering
Academic Year 2019-2020
VACEE1920ESR- Embedded System and Real Time Programming VHDL Program
using Xilinx

Assessment Questions with Answer

1. Which of the following is a primary characteristic of an embedded system?
a) General-purpose functionality

b) Real-time operation

c¢) High power consumption

d) Extensive user interface

Answer: b) Real-time operation

L

2. In VHDL, what does the acronym VHDL stand for?

a) Variable High-Density Language

b) Verilog Hardware Description Language

c) Very High-Speed Integrated Circuit Hardware Description Language
d) Visual Hardware Design Language

Answer: ¢) Very High-Speed Integrated Circuit Hardware Description Language

3. What is the purpose of the 'entity' declaration in VHDL?
a) To define the internal architecture

b) To specify the external interface

- ¢) To initiate signal processes

d) To allocate memory

Answer: b) To specify the external interface

4. Which Xilinx software tool is primarily used for synthesizing VHDL code?
a) ModelSim

b) ISE (Integrated Software Env1ronment)

¢) Quartus I1

d) Proteus

Answer: b) ISE (Integrated Software Environment)

Digitally
: : A signed by R
5. What is the role of the 'architecture’ declaration in VHDL? RAJA
a) To specify the external interface Date:

b) To describe the internal behavior and structure : 2024.07.15
, : ; ; RAJ A 15:14:38
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¢) To define the clock frequency
d) To set up testbenches

Answer: b) To describe the internal behavior and structure

6. In VHDL, what is the function of a 'signal'?
a) To declare variables for simulation

b) To describe the entity interface

¢) To connect different parts of the design

d) To store values temporarily

Answer: ¢) To connect different parts of the design

7. Which of the following is a common use of VHDL in embedded systems?

a) Developing operating systems

b) Designing hardware components
¢) Writing application software

d) Implementing network protocols

Answer: b) Designing hardware components

8. What is the main advantage of using FPGAs in embedded systems?
a) Lower power consumption compared to ASICs :

b) High flexibility and reconfigurability

c) Simplified programming process

d) Extensive built-in peripherals

Answer: b) High flexibility and reconfigurability

9. In a real-time system, what does the term "deadline" refer to?
a) The time by which a task must start

b) The maximum allowable response time

¢) The time by which a task must complete

d) The duration a task can be delayed

~ Answer: ¢) The time by which a task must complete

' - =
10. What does the "process' statement in VHDL define?
a) A continuous concurrent operation
b) A sequential block of code
¢) A variable declaration block
d) An external interface specification

Answer: b) A sequential block of code
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Assessment Test Paper / / ’l}

REGISTER NUMBER: G /2017 1050/% e
NAME OF THE STUDENT: <CANTHOS/H - // s A
1. Which of the following is a primary characteristic of an embedded system? E\\ ] [/ l

P

by-Rtal-time operation
¢) High power consumption
d) Extensive user interface

a) Ge ) ral-purpose functionality / \_—/

d) Visual Hardware Design Language

3. What is the purpose of the ‘entity’ declaration in VHDL?
a) To define the internal architecture

b)’['f)‘ specify the external interface

c¢) To initiate signal processes

d) To allocate memory

2. In VHDL, what does the acronym VHDL stand for? P B

a) Variable High-Density Language oy . ; i

b) VeriJog Hardware Description Language / A
High-Speed Integrated Circuit Hardware Description Language :

4. Which Xilinx software tool is primarily used for synthesizing VHDL code?
a) MqdelSim
i SE (Integrated Software Environment)

. ¢) Quartus 11
d) Proteus

5. What is the role of the ‘architecture’ declaration’ih VHDL?’ 2 e T

a) To specify the external interface AR P B
b)fdeescribe the internal behavior and structure ‘ e i
¢) To define the clock frequency : ‘ : g
d) To set up testbenches : ' o

6. In VHDL, what is the function of a 'signal'?
a) To declare variables for simulation
b) To describe the entity interface
c)_%nnect different parts of the design
d) To store values temporarily :
' ] Digitally signed
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‘of the following is a common us
loping operating svstems
N_DCSigning hardware components o c f
¢) Writing application software Raiaer

d) Implementing network protocols

¢ of VHDL in embedded systems?

8. What is the main advantage of using FPGAs in embedded systems?
a) Llp}\'er power consumption compared to ASICs

igh flexibility and reconfigurability g
¢) Simplified programming process » e
- d) Extensive built-in peripherals

9.Ina real-time.system, what does the term
a) The time by which a task must start

3 7
b) The maximum allowable response time /
e time by which a task must complete

d) The duration a task can be delayed

"deadline" refer to?

10. What does the 'process' statement in VHDL define?
a) A cgntinuous concurrent operation

b}Aﬂsgguential block of code /_4
¢) A variable declaration block 77

d) An external interface specification

R RAJ

Digitally signed
by RRAJA

Date: 2024.08.05
13:49:06 +05'30'



Pandian Saraswathi yadav Engineering College,Arasanoor -630561

- Department of Electrical and Electronics Engineering
Student Performance Sheet

Academic Year 1 2019-2020
Cource Code : VACEE1920ESR
Course Name : B® Fre Embedded System and Real Time Programming VHDL Program using Xifinx

Duration of hours : 35
Period of Course : 02.06.2020 to 06.06.2020

Assessment marks

;I(; Register Number Student Name ; Meries
1912017105002 M.ABARNA 61 5
21912017105005 S.HARIBALAN q (_L
3|912017105006 T.JEYARAJ q 2
4912017105008 R.JOHN ROBERT . &
5]912017105009 R.JOYS PREETHI q )
6|912017105010 M.KARTHICK ._‘7 (L
71912017105011 MOTHI BALA VISHAGAN C&{ h‘

—

8]912017105013 M.NAVE LN PRASATH
9[912017105015 R.ROBIN [% g
10{912017105016 B.P.SAKTII O( e/
11]912017105017 P.SAKTHI VISHNU PRIYAN O{ q
12[s12017105018 Vi SANMTHoS B 20’
13]912017105019 R.SUBA g
141912017105020 S.THIRUBAKARAN q Siey
15l912017105021 P.USIHA NANDIINI o; 3
16]912017105022 R.VENKAT MURUGAN q u__
17[912017105023 M.VINOTH KUMAR g CL
18]912017105024 B.YASHWANTH KUMAR Lq

* 19]912017105303 S.SENTHIINATHAN ;

10
N

20]912016105001 AJITH KUMAR M
21912016105002 ARUN KUMAR K é«é
221912016105003 DIVYA DHARSHINI K %-} >
23[912016105006 VRS HNAr UMD R M . S 2
241912016105008 METRA R e
25]912016105011 R6GHoRANMNAN. V & X“
26|912016105012 GETWURAT HI D, &~
27]912016105013 SHALIRT T Jeal'e
28912016105014 gommge EVI &7 =
29912016105017 TOMILSE WM D
3(]912016105018 YasSPNTHEM : 7 i 4
31|912016105019 Yovr ReTAN & i o
32[912016105302 NAGNESH P : FTEZ
33]912016105502 MANIBHARAN S TY

Tea Break FN- 11:00 am to 11:15am & AN-03:00 pm to 03:15 pm

Lunch Break 12:15 pm to 01:00pm
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ASSESSMENT MODE

In order to get a certificate for this course, the students should satisfy the

following constraints

Attendance S5

Assessment Question  : MCQ pattern

Assessment Mark : Greater than or equal to 50%
[LA-QA«A\ S w W
Course Coordinator HOD/EEE PRIm’AL
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Cource Code

Course Name
Duration of hours

Period of Course

P

Pandian Saraswathi yadav Engineering College,Arasanoor -630561

Department of Electrical and Electronics Engineering

:2019-2020

VACEE1920ESR

"Student Attendance Sheet

Embedded System and Real Time Programming VHDL Program using Xilinx

: 38

02.06.20-06.06.20

Attendance Sheet

Date: 2*&2,0 - ‘0'5 5

SIL - . . - 09.00 am - |10.00 am - 11.15am - [01.00 pm - |02.00 pm - [03.15 pm -
No - | oewiex Number [Sauica N 10.00 am  [11.00 am 12.15pm  |02.00 pm  [03.00 pm  [04.15 pm
fpzoiziosonz _ uasanna MBERm| M ARAN | D By b Dgtnl i PRER| M pRAR
2912017105005 S.HARIBALAN \ M M %,\k %\:‘:13:;1 h.r*o;“\)\
3| 212012105006 PERLy LT" %\'\ T | Tetey m £ -, '\T‘"TN
4912017105008 R.JOHN ROBERT 5 J ‘;(Te E ! ~S:D\A2\ *@u\ Kt\/\ajc\ ’Seo\\, )
5 |912017105009 R.JOYS PREETHI r ﬂ'Q\f% IZ.TGR ﬂ, T . upﬂ‘m( P_:Wy
6912017105010 M.KARTHICK - bq;;hl/) b > M f,calé: [‘a,;r&
A N I v S f
7912017105011 MOTHI BALA VISHAGAN ra b m Pglq E Kﬂlﬂ Qﬂ Iﬂ "b
8912017105013 M.NAVEEN PRASATH !GYAW W W 00U | Y 0Ll w
9912017105015 R.ROBIN I A > v |1 s Y .
Robiy Rebin | RobnlZobin | Reby Roba
tofpoiosnsJsrsncrn ot | Seolen, (0% | Sonde] Sebfit | o lpgr
11]912017105017 P.SAKTHI VISHNU PRIYAN \“W \"' S,( ‘[]‘, “ U'S;\ \]1' S& \/" S,(
12 |912017105018 W.SANTHOSH éu' !‘ , m eev-.”( b 1
A€ < 3 =
13 |912017105019 R.SUBA
$ e bo )th)no\ 723 Xodo Ma J\,,?
14912017105020 S.THIRUBAKARAN qm (‘—m V(\é('ik (‘ﬁj’/q' m 3 =2
15|912017105021 P.USHA NANDHINI % LLVP\Q\ l m LA /{‘9\
L4 < L4 v ¥ ) 4
16|912017105022 R.VENKAT MURUGAN ‘ 2
ugnge PSS Iy jpa [ Modn o — | Ut
17fororziosozs fwvior xuwan NCevial e | Utha [Vihe [(§1Ae | AZShe
18]912017105024 B.YASHWANTH KUMAR ;
19{912017105303 S.SENTHILNATHAN &ﬂ/h A'e/r‘ W
LR DY T A & s T ®
20]912016105001 AJITH KUMAR M m \ M) A N A:) ]
21 |s12016105002 ARUN KUMAR K h’\’hﬁ : p\/ﬂﬂ QYAD §a) bw H(M\ Mw
22 |912016105003 DIVYA DHARSHINI K ’m /ﬁsﬁ 9(;;( Qb& \AC 3
- el v N
23 912016105006 KRISHNAKUMAR M l D= E P~ E W M- O (g
- Y '—[ ‘l- .
24]912016105008 MITRA R r\q;‘,:{n h’U N ?h'lf-{ﬂ mk
H | KA S
25912016105011 RAGHOTHAMAN V M . i’}XI" k&?&
26|912016105012 SETHUPATHI D fe&u \"QI M A@{’L
4 P T el - T S
27]912016105013 SHALINI J A ])I"‘b M )‘3(‘)'
L -
28|912016105014 SIRANJEEVI R ! -
1var |4 S | $onn
29]912016105017 TAMILSELVI M fiﬁz 7Wb Mb) 'fwkl u’((yub\
30]912016105018 VASANTH M
\odan| Lonjlun| \giad Vaja Va2 | vp A
31]912016105019 YUVARAJAN G W Rato- Y)M (7§ F’w '/ W
\ AN p - 1
32|912016105302 VIGNESH P & ) b UQfQ Uy ) M\
33 {912016105502 MANIBHARATH S .]XWSA !,om\' A,(o) }4.4
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Department of Electrical and Electronics Engineering

Academic Year : 2019-2020

Cource Code VACEE1920ESR

Course Name
Duration of hours : 35

Period of Course 02.06.20-06.06.20

‘Student Attendance Sheet

Embedded System and Real Time Programming VHDL Program using Xilinx

Attendance Sheet

Date: Q‘bw - E)‘LDLO

Sk e o= = 09.00 am - |10.00 am - 11.15am - |01.00 pm - [02.00 pm - [03.15 pm -
No ¥ogister Numther | Atudent Noims 10.00 am  |11.00 am 12.15pm  {02.00 pm {03.00 pm 04.15 pm
1 |912017105002 M.ABARNA n.fp W);FHZB P n.B }&g}y "M‘.p_y;{ M.A@;/m
2|912017105005 S.HARIBALAN W 1723 Q& @%/ 12> Z 3
quﬁh._ * e o M‘ f; ]
fporriosoos e T yea| T Il reu &y | 138 | Tew
} EREEre B s ! e o
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6]912017105010 M .KARTHICK @A‘\{ M, w L(/:/Q{Q W #@,v,j;é’f
7]912017105011 MOTHI BALA VISHAGAN ha “ , !% h& _&L 3 ROI F@-AJ L M&\
8|912017105013 M.NAVEEN PRASATH MW"\ w,’\uw W M M 2
Bobi | Robe | @b | Raky| okl eab
10]912017105016 B.P.SAKTHI &P\LIA MM (%2&\ Y :

AT T

912017105017 P.SAKTHI VISHNU PRIYAN

S ©

12]912017105018 W.SANTHOSH

S| vy N 1% 7%
Seute
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[} e - Al v A3 v w L4 o
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15]912017105021 P.USHA NANDHINI

16]912017105022

D

R.VENKAT MURUGAN

17]912017105023 M.VINOTH KUMAR

1 8]912017105024 B.YASHWANTH KUMAR

191912017105303 S.SENTHILNATHAN

2()1912016105001 AJITH KUMAR M

211912016105002 ARUN KUMAR K

2

[l

912016105003 DIVYA DHARSHINI K
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26]212016105012 SETHUPATHI D

#

K
el | Sefuen
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[
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Course Name
Duration of hours : 98
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"Student Attendance Sheet

Embedded System and Real Time Programming VHDL Program using Xilinx

Attendance Sheet
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Pandian Saraswathi yadav Engineering College,Arasanoor -630561

Department of Electrical And Electronics Engineering
Student Registration Sheet

Academic Year :2019-2020

Cource Code : VACEE1920ESR

Course Name : Embedded System and Real Time Programming VHDL Program using Xilinx
Duration of hours : 35

Period of Course : 02.06.20-06.06.20
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PANDIAN SARASWATHI YADAV ENGINEERING
| COLLEGE

Approved by AICTE & Affiated to Anna University, Chennai.
Arasanoor, Thirumansolai Post, Sivagangai — Madurai Highway, Tamilnadu - 630 561

Value added course on
Embedded System And Real Time Programming VHDL Program

Using XILINUX
Organized by

DEPARTMENT OF ELECTRICAL AND ELECTRONICS
ENGINEERING

CERTIFICATE

Ths L Certiv i oo o0l PROBIN* ..................................... From Third and
Final year EEE has participated in the value-added course on Embedded System And Real Time
Programming VHDL Program Using XILINUX organized by the Department of Electrical And
Electronics Engineering From 02.06.2020 to 06.06.2020 (35 Hours) at Pandian Saraswathi Yadav
Engineering College, Sivagangai.

Mirs.S.Pandimeena ' Dr.R.‘%
AP/EEE Principa

Head of the Départment
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PANDIAN SARASWATHI YADAV ENGINEERING . )
COLLEGE |

Approved by AICTE & Affiated to Anna University, Chennai.
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Value added course on
Embedded System And Real Time Programming VHDL Program
: Using XILINUX '
Organized by
- DEPARTMENT OF ELECTRICAL AND ELECTRONICS .
ENGINEERING

CERTIFICATE

This is Cestilv thar  ...............0 fMeKARINTel, .. e From Third and
Final year EEE has participated in the value-added course on Embedded System And Real Time
Programming - VHDL Program Using XILINUX organized by the Department -of Electrical And
Electronics Engineering From 02.06.2020 to 06.06.2020 (35 Hours) at Pandian Saraswathi Yadav
Engineering College, Sivagangai.

M s .Pandimeena j Dr.R%A
AP/EEE Princi
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| COLLEGE '

Approved by AICTE & Affiated to Anna University, Chennai.
Arasanoor, Thirumansolai Post, Sivagangai — Madurai Highway, Tamilnadu - 630 561

Value added course on
Embedded System And Real Time Programming VHDL Program

Using XILINUX
Organized by

DEPARTMENT OF ELECTRICAL AND ELECTRONICS
ENGINEERING '
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This is Certify that .......4.... ‘_DIV‘(Q D BRSNENT . . From Third+and
Final year EEE has partlcnpated in the Value added course on Embedded System And Real Time
Programming VHDL Program Using XILINUX organized by the Department of Electrical And
~ Electronics Engineering From 02.06.2020 to 06.06.2020 (35 Hours) at Pandian Saraswathi Yadav
Engineering College, Sivagangai.
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