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CHAPTER 1: Introduction to Embedded Systems-Overview of ernbedded 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: VIDL Basics-VHDL history and applications-VHDl syntax and structure-
Data types, operators, and attributes-Concurrent vs. sequential statements

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

CHAPTER 5: Simulation and Syrithesis rvith Vl{Dl-Testbenches and simulation-
Introduction to synthesis-Constraints and optimization- Xilinx FPGA Architecture and Tools-
Overview of Xilinx FPCA architecture-Xilinx development tools (Vivado, ISE)-FPGA
design flow

OUTCOMES:

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

Total: 35 hours
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OBIECTIVE OF THE COT]RSE

o Understand the fundamentals of embedded systems and real-time programming.

o Leam the syntax and semantics of VHDL.

Develop skills to design, simulate, and implement digital systems using VHDL.

Gain practical experience with Xilinx ppG4 tools and hardware.

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



PAHDIAH SARASUI'ATHI Y'LDAV
EHGTHEERTHG gOLLEGE

(Amrovtd by AICTE & Affiiiated to Axna Unrvefsity, Cheona0

Madurai - SivEgangsi Hrghway. Arasanoor, Thirumansolai Post. Sivagangai Ot. - 630 561, Tamilnadu
Mobile : 9842102628, 7373002628 Email: in{o@psyec.edu-in \ /ebsite : www.psyec.edu.in

Cig ffice : 10, Pardian $araonathi $t, Sivagami Nagar, t{rnyanapuram, l$adrrai -525 014. Telefar. 0452 ?682338, [!obile : 98{23.02828

Department of Electrical And Electronics Engineering

Academic Yep,r2019-2020

VACEE1920ESR- Embedded System and Real Time Programming VHDL Program
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Course Schedule

Total Hours 35

Tea Break : l0:40 am to l0:55am & 02:45 pm to l5 pm

Lunch Break : 12 to 0l:00pm

PRIMEr

Date Time TOPICS

020

9.00 am to

12.30 pm .t'
Introduction to Bmbedded Systems-Overview of embedded systems-Components of
embedded systems-Applications and case studies1.00 pmto

5.00 pm

020

9.00 am to

12.30 pm Real-Time Systems Fundamentals-Definition and characteristics of real-time systems-Types o{
real-time tasks-Scheduling algorithms

1.00 pmto

5.00 pm

020

9.00 am to

12.30 pm
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

020

9.00 am to
12.30 pm

..1

VHDL Design Units-Entity and architecture-signal and variable declarations-Behavioral.
dataflow, and structural modeling

1.00 pmto

5.00 pm

020

9.00 am to
12.30 pm Simulation and Synthesis with VHDl-Testbenches and simulation-lntroduction to synthesis-

Constraints and optimization- Xilinx FPGA Architecture and Tools-Overview of Xilinx FPGA
architecture-Xilinx development tools (Vivado. ISE)-FPGA design flow

1.00 pmto

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

Development Course Code : VACEEl92OESR
Course Coordinator : Mrs.K KALAISELVI
Date/Duration 202.06.20-06.06.20- 35 hours

I 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 stipulatpd 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

,.1

..1

1 eligible students were

["* \^r^^,

certified for the coLlrse.

Mr.K.KalaiSelvi,

AP/EEE

Course Co-Ordinator

meena,

AP/EEE

Head of the Department Dr. R. RAJ A M.E., Ph.D"
PRINCIPAL

PANOIAN SARASWATHI YADAV
Ei,3t. ,r-L;r,i !i... coLLEGE

.rasanoof . i ,r,-a.Forai o.0'630 5l'-Siirgrngi'i 
L'rrst' famii Nadu

D..R\ss,
Principal
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Assessment Ouestions with Answer

l. Which of the following is a prinrary'characteristic of an embedded system?
a) General-purpose functional ity"

b) Real-tirne operation
c) High power consumption
d) Extensive user interface

Answer: b) Real-time operation

2. In VHDL, what does the acronym VHDL stand for?
a) Variable High-Density Language
b) Verilog Hardware Description Language
c) Very High-Speed lntegrated Circuit Hardware Description Language
d) Visual Hardware Design Language

Answer: c) Very High-Speed Integrated Circuit Hardrvare Description Language

3. What is the purpose of the'gntity' declaration in VHDL?
a) To define the intemal architecture
b) To specif, the external interface
c) To initiate signal processes

d) To allocate memory

Answer: b) To specify the external interface

4. Which Xilinx software tool is primarily used fbr synthesizing VHDL code?

a) ModelSim
b) ISE (Integrated Sof'tware Environment)
c) Quartus II
d) Proteus

Answer: b) fSE (Integrated Software Environrnent)

5. What is the role of the'architecture'declaration in VHDL?
a) To specifu the external interface
b) To describe the internal behavior and structure
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c) To define the clock frequency
d) To set up testbenches

Answer: b) To desoribe 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
c) To connect different parts ofthe design
d) To store values temporarily

Answer: c) To connect ditferent 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
c) Writing application software
d) Implementing nqtwork protocols

Answer: b) Designing hardware components

8. What is the main advantage of using FPGAs in embedded systerns?

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
c) The time by whiih a task must complete
d) The duration a task can be delayed

Answer: c) 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 ofcode
c) A variable declaration block
d) An external interface specification

Answer: b) A sequential block of code

.-l
I
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Pandian Saraswathi yadav En gineering College,Arasanoor -63056 I

, Department ofElectrical and [ilectronics Engineering

Studcot I'crfornrance Sheet

Academic Year z 2019-2020

Cource Code : VACEEI92OESI{

Course Name : il htEmbedtlctl Svstenr and Real Time Progr:tmming VIII)1, l'rogrant usirrl \iiirrr
Duration ofhours : 35

Period of Course . 02.06.2020 to 06.(16.1(120

Assessment rharks

\la rkss!.
No

Register Number Strrtlcnl Namc

I 91201710s002 M.ABARNA "1S
2 912017105005 S.HARII}AI N

3 912017105006 T.-IEYARAJ

4 912017105008 R..JOltN ROlll ril 61 2-
5 912017105009 R.JOYS PIII I IIII 4t
6 912017105010 M.KAR I III(:K art-
7 912017105011 MOTilt t]Arn vrsilACAN

8 912017105013 M.NNVI IN I'RNSATII lno
9 912017105015 R.ROrirN C ia

l0 912017105016 B.P.SAK I III

il 912017105017 P.SNKI I iI VISI INU I'RIYAN

t2 912017105018 uf|terSfuJTllosl 'la I
I

l3 9120r.7105019 R.SLJrIA 4t
l4 912017105020 s,Tl ilRt.,r]A(ARAN Y2-,
l5 912017105021 P.LJStln uAilt)t ilNt atz
t6 9t20t7L0s022 R.Vt'NKA I MIJRI.,JGN N

t7 91201710s023 M.VINOIIIKI,]MAR

l8 9r20t7L05024 B.Yn StrwAN Iil KUMAR '4t
l9 912017105303 S.SIN I llll N/" I llAN qk
20 9 120161050C1 Alllll Kilfl"r,ili M ao
2l 912015105002 ARTJN Ki]IV1N I{ K d-(
22 912016105003 DIVYA r)lr^li5ilrNl K r9
23 912016105006 kngHd'lrhfl'neRM bz-
24 912016105008 p{rg{rPA R *11
25 912016105011 R66rllaBi.enrA^r. V kt
26 912016105012 ,Eftt'tlrrFf]7 ,E .A e-l-'
27 912016105013 9filBLar5 A -k?-
28 912016105014 gmn{$eEvI &-z

rtunrL EwrM 70
v6gnnt-i- u M 1r .l

3l 912016105019 lh,FRRJinrJ Cl /tL
32 912016105302 UqlEglt,P -r?
33 912016105502 ttnilt€Hn|fi'lt5i TL'

Tea Break

Lunch Break

FN- I l:0(t rrr t() | l.lsam &AN-03:00 pm to0l:15 prn

I 2: I 5 prrr li) {l I :{)()l)l)l

a

l,l ll PRI-.,U[

q, ,

o

29 lsrzororosorz

30 lsrzororosora
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ASSESSMENT MODB

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

following constraints

Attendance
Assessment Question
Assessment Mark

n :75 %o

: MCQ pattern
: Greater than or equal to 50oh

k-- pruSar
^r-- 

^r'- 

|',.
Course Coordinator
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Pandian Snraswnthi yadav Engineering College,Arasanoor -630561

Department of Electricnl and Electronics Engineering

'student Attendance Sheet

Academic Year

(lource Code

('ourse Name

Duration of houm

Period of Course

:2019-2020

: VACEE,I920ESR

Enrbedded Slslcrn an(l llcal'l imc Programming VtIDL Program using Xilinr

J5

02.06.20-06.06.20

Attendance Sheet Datcz z; b.zo - b'b'r-o'
st.
\o Register Nunrber Studcnt Namc

09.00 am -
I0.0() anr

10.00 am -
I 1.00 inr

I l.l5 am -
l2.l5pm

01.00 pnr

02.00 pm
02.00 prn -
0J.00 pnt

()J.15 pm -
0'1.15 pnr

I 912017105002 M.ABARNA tvl l2f-161 t\, WAh f.{ f,fa A^ ful h. APFR
"\AW*2 912017105005 S.HARIEALAN lo xf tala.-t^r $as.".^ Grr * Eus-e. lr->---\

3 912017105006 T,I EYARA] ?.Psr TilR{ f,fc-t -[ry.- ftrr 'f-.-(R)
4 912017105008 R,]OHN ROBERI -r..1^ ./ i(bt^^ frr\^r. t<"\A Sou I

5 912017105009 R.JOYS PREETHI 12 ffo\+c E.Tor n tz,-V" n.nri2 edT*< pff<xn
(r 912017105010 M.KARTHICK Dddt; h"'r#r l/) tc;h lr-^91* ,".il^F t'L:^1
7 912017105011 MOIHI BALA VISHAGAN

"|r+-l" - 
0-r', la P- 0d.

tt 912017105013 M.NAVEEN PRASAIH t(niua ,tttfu}{z*t NfIW4 ,r)ot ulp fA^\
9 912017105015 R.ROBIN P,^tL l, Pabr^' t o,th Qahit" Ilotrl -' 

R^La
l0 912017105016 B.P.SAKTHI Qoxu^ .Qa-bL: UoSt r lgJd0 S.rfPL- 9"In+t-
il 912017105017 P,SAKTHI VISHNU PRIYAN l,,VLr rri 9i 'lziU t lS'^ ViV t !t\./ r

t2 912017105018 W.SANTHOSH (}.,,1 Y^/^) Qr;- Q--orL b).a cat L
ll 912017105019 R,5UBA ( r. lo. X*t- l,iln .ArJo
l4 912017105020 S,THIRUBAKARAN -J{ i)A rrf,rr}r q] rlA --ds -. \\n -ta cf^tR^ ---o 2

l5 912017105021 P,UsHA NANDHINI tLlyt"s $.k IrtAa
t6 9t2077105022 R,VENKAT MURUGAN nrr.\9q A lll9r Ct,ct-4rr-- -llluq--^

fll/i-t)
t7 912017105023 M,VINOTH KUMAR ,v.rrird ' M.rritro

'ir, 
","1

U lh,o
otr\l O) \ /{. h .s\

I8 912017105024 B.YASHWANTH KUMAR I ?..r,t I l&^^ ll,r^r LJ+
Iq 912017105303 S.SENTHILNATHAN (

,-/. PA ')-eA ),en 'lnr1 de!1
20 91201610s001 A-]ITH KUMAR M it I

!l
$t ,[i* A; fi'

2t 912016105002 ARUN KUMAR K h-ro kan Drn r .A'tir tr)rtrra flrur
22 912016105003 DIVYA DHARSHINI K -s}^- r-A; I Dt". -9r.
ZS 912016105006 KRISHNAKUMAR M br- ),* lP -T; la;,- h.r-
24 912016105008 MITRA R lia,'Lr/o 'lrnr' ffo h(D m;tvo tf,,ro tnil-^rr.,,
25 912016105011 RAGHOTHAMAN V 1." q\f WPt^ Ptro P.];
26 912016105012 SETHUPATHI D ,Q o0{^ 'd,4n .14,/* L.AA Jr*L
27 912016105013 SHALINI .] J"u; pd" )fr' ;lpr" *r.,'
28 912016105014 SIRAN]EEVI R lFrcl. 9^ fOr^ \?rar. liman Urnrr 9r.rlv
29 912016105017 TAMILSELVI M ) -

'dtb Tn"Jl> ,iJr' -lo"t
l0 912015105018 VASANTH M lI1,(ay' InM*1 l\ta)At \a La- VzLA V^AA
3l 912016105019 YUVARAJAN G \fur fiL Y; Pr-- y,*
32 912016105302 VIGNESH P t,g/hoh ttiq,L^t) , Vfuz,,I ' itulo rrlorkrl Vbrlroll
,, 912016105502 MANIBHARATH S .tlsJl ' -W W" ]^,

kk,H- l._ t: o*,*,$$

I Ina)

r. ['o

+t Da--

KJr"

I
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Prndlnn Snraswathi yndav Eniineering College.Arasanoor -630561

I)epsrtment of Electrical ond Electronics Engineering

'student Altendsnce Shcet

2019-2020

VAC[,EI92OI'SII

: lirrrberldrrl Slslrrn rn(l l{e:tl 'l-inrc I'rogt antnting \/llI)1, Progrlnl ttsing Xilittr

:J5

: 02.06.20-06.06.2(l

Allcndanft Shccl r)arc:2't.Z-p - t.t'ZO
st.
No

Ilcgislcr Nrrrnber Studcnt Nanle
09.00 unr -

10.()0 anr

10.(Xl anr -
I I.00 arn

I l.l5 nnr -
I 2. I 5pnr

0l.lX) pnr -
()2.00 pnr

02.00 prtt

t)3.00 pnr

(lJ. l5 prn
()4. l5 prrr

I 912017105002 M.ABARNA h, DDT fb,aDa f\,r hD Aa-.4, h^.rhh lt.r^AID.A

7 912017105005 S HARIBAIAN ra p{L^ ta:*al h*; b;%7 "irYrl-
.t 912017105006 T.,,EYARA' irfi f *1.rr r-Cj4 JQq ffer Ti-
4 912017105008 R.,'OHN ROEERT **t ,^ I

n il;*' )<\ o\- -&"** NJ-
5 912017105009 R,JOYS PREEI HI f,}rr\-t fior-r (.lnr-t tmwl telL.r tu
6 912017105010 M I(ARTHICK bi.4r l,64t brk" ltuzM,
7 912017105011 MOTHI EATA VISIiAGAN h^ ln firr- tz,-l^ ) R.- /. fu.rIa
It 91201710s013 M,NAVEEN PRASATH ililFlq frt[\tfiel AnV/flll ntu@, A)cu.@a ltut*aol,
9 912017105015 R.ROBIN R"'H QaV, Doh oo L;

l0 91201 7105016 B.P.SAKTHI S., ft.lr*' i b".--&-
ll 912017105017 P.SAKTHI VISHNU PRIYAN LLv tr iL4r, , i9hlL t iQh-t, \h?tu4
t2 gt 201 71 0501 a W,SANTHOSH _aftrgsL G$e.,^ d.^* .6rr*- .E*r*t d--{_-
l3 91201 7105019 R,SUBA e-0^1, - 9,{,Icr 9-*" ,XzrAg, kufu
t4 912017105020 S.THIRUBAKARAN

q

tllf ,-sr- \'t^5 't:ot\ ^s-1frr \ rr srPnTnrr.
t5 91 201710502 1 P.USHA NANDHINI ,. rA* r*#q -t4J".tlVtArr4,l(r 972017105022 R.VENKAT MI.]RUGAN latrrtLA uiltuq VtlLt4

- a'--
AL),bl lw4ra

t1 912017105023 utu6rh {l?,$,Lo lfrwlt tn-+l
l8 912017105024 B,YASHWANTH KUMAR 'larz

I Mz) \Aj-^--
-'"['c"-^a

Vfu-'J\*trrA
lq gl ro 1 71 0530q S,SENT}IILNATIIAN Ja^hkk 'Jon /t J,&,
l(l 912016105001 fitrL llrtn" di? n-
2l 912016105002 ARUN KUMAR K &vt-r.t 9ttr+r Ant^-n
27 912016105003 DIVYA DHARSHINI K h'il{l\ Dh,iU..- tit'v qr bt\rr.{^- 6r4a- .Er&-t{d73 912016105006 KRISHNAKUMAR M rfr'di itrt ) ffib
24 912016105008 MITRA R h" lha r""k{ , fr ( -ffi1 -f,.r
25 912016105011 ) Kd @
)6 912016105012 SETHUPAT}II D ,.1- o0{, A"k

P.

, '/Gl(

27 912016105013 SI.JALINIJ Tg -++
P.'g,l^^,

a4
)8 912016105014 SIRANJEEVI R il.*-- B{a- R{,,
29 ct 701 510501 7 HK 'ttf,
-10 c1 201 61 0q01 8 VASANTI I M Itrl(D-.-' oil )L.

<>l lltll-l/
W=-

' r s.[flL/-3t 912016105019 YUVARAJAN G a.ux,(r. h.thuvvl A,mt t t *tillJJ\
32 912016105302 Or/lrx.^ ts vir-t-t- ti,riL L

{b.\, 0,1.-
l.l 912016105502 MANIBHAR,\TH 5

ttM- )hA -v- u.AA t\A^€ Ir^,l/\-
,

kJ.-w
( otrrsc crtrlrdilrrtor la n,at*a$

k^tri

,QrL[.,, ',4 r-r ,.4 x-oh s ),.l,
L/^,.

!:hl.u

ti)a, bl" lrl

lr.r,,ror, *rron

. \"r"J.t' .loN
lr,r, *rro* , .hfl * ,Ih

jlrrtn l "1til^l ila-

l.onrorroro* u d.6 E L-
otL ) -l,ello
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Pandian Saraswathi yadav Engineering College,Arasanoor -630561

' l)epartmcnt of lrlcctrical And Electronics lingineering
Studcnt llegistration Shcet

,\cademicYear :2lll1)-2ll21l

('ource (lode : \'r\(lElil920liSlt
('oursc \ame : Irmbcdrlctl S1'stem and Real 'l'inrc l'rogramming VIll)l- l'rogram using \ilinr
l)urntion of hours : J5

Pcriotl of ('ourse : 02.06.2()-0(r.06.20

Enrolled Students List
Signaturest.

No
Register
Number

Student Name

I 977017105002 M.ABARNA l\^, {) rA4arufl
2 912017105005 S.HARIBALAN F,lmni
-) 912017105006 T.JEYARA] f rc u-t

4 912017105008 R.JOHN ROEERT ffi--
5 912017105009 R.JOYs PREETHI K.<-nc]
6 912017105010 M.KARTHICK ldo}gl'-
7 91201710501 1 MOTHI BAIA VISHAGAN Oilor
tt 912017105013 M.NAVEEN PRASATH 4{Ewu--
9 912017105015 R.ROEIN R" LI tt,

t0 91 2017105016 B. P.SAKTH I w--
il 9120771050L7 P,SAKTHIVISHNU PRIYAN rrt'(i
l2 912017105018 W.SANTHOSH *tM-
l3 912017105019 R,SUBA -Vrlo\
l4 912017105020 S,THIRUBAKARAN d{ irr.^^
l5 912017105021 P.USHA NANOHINI r.^.r.1o"
l(r 912011L05022 R.VENKAT MURUGAN \^0n hrJ-
t7 912017105023 M.VINOTH KUMAR rrinddfi
ilt 912011105024 B.YASHWANTH KUMAR >affi---
l9 912017105303 S.SENTHILNATHAN

"[on+S
20 912016105001 AJITH KUMAR M d.UTlh
2t 912016105002 ARUN KUMAR K "Awffi-
22 912016105003 DIVYA DHARSHINI K hluus
23 912016105006 KRISHNAKUMAR M t1arftr
24 912016105008 MITRA R t"ru'k-.rw -CI
25 91201610501 1 RAGHOTHAMAN V {ffi
26 912016105012 SETHTJPATHI D dgffi--
27 912016105013 SHALINI ] Md.lihl
2tl 912016105014 SIRANJEEVI R LiYor,ieo-rli
29 912016105017 TAMILSELVI M T^fEU
30 912016105018 VASANTH M .olA.t#
3l 912016105019 YUVARAJAN G

32 912015105302 VIGNESH P rtE.aolA 0
-) -, 91201510ss02 tl\n^)'

Tea Break

l-unch Break

liN- ll:(X) anr to ll:l5arn & AN-0-.):00 pnr to 03:15 pnr

I 2: I 5 pnr to 0 I:00pnr

k"u I
I

Course coordinator PR,".b*
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