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AP5191 EMBEDDED SYSTEM DESIGN

LTPC
3003
OBIECTIVES : ’
The students should be made to:
Learn design challenges and dasign methodologies
» Study general and single purpose processor
& Understand bus structures
9

UNIT | EMBEDDED SYSTEM OVERVIEW

Embedded Systern Overview, Design Challenges ~ Optimizing Design Metrics, Design Methodology, RT-
Level Combinational and Sequential Components, Optimizing Custom Single-Purpose Processors. 33

UNIT il GENERAL AND SINGLE PURPOSE PROCESSOR 9

Basic Architecture, Pipelining, Superscalar and VLIW architectures, Programmer™s view, Development
Environment, Application-Specific Instruction-Set Processors {ASIPs} Microcontrollers, Timers, Counters
and watchdog Timer, UART, LCD Controllers and Analog-to-Digital Converters, Memory Concepts.

UNIT Il BUS STRUCTURES 9

Basic Protocol Concepts, Microprocessor Interfacing ~ /O Addressing, Port and Bus-Based 1/,
Arbitration, Serial Protocols, 12C, CAN and USB, Parallel Protocols —~ PCl and ARM Bus, Wireless Protocols
—IrDA, Bluetooth, IEEE 802.11.

UNIT IV STATE MACHINE AND CONCURRENT PROCESS MODELS 9

Basic State Machine Model, Finite-State Machine with Datapath Model, Capturing State Machine in
Sequential Programming Language, Program-State Machine Model, Concurrent Process Maodel,
Communication among Processes, Synchronization among processes, Dataflow Modei, Reai-time
Systems, Automation: Synthesis, Verification : Hardware/Software Co-Simulation, Reuse: inteflectual
Property Cores, Design Process Models.

UNIT V EMBEDDED SOFTWARE DEVELOPMENT TOOLS AND RTOS 8

Compilation Process - Libraries — Porting kernels — C extensions for embedded systems — emulation and
debugging techniques — RTOS ~ System design using RTOS,
TOTAL + 45 PERIODS
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OUTCOMES:

Al the end of this course, the students should be able to:
C113.1 : Explain different protocols.

€113.2 : Discuss state machine and design process models.,
C113.3 : Explain the functions of Microcondroller.

C113.4 : Learn the functions of Different Bus interface.
€113.5 : Discuss the State machine models.

(113.6: Outline embedded software development tools and RTOS.

REFERENCES:

1. Bruce Powel Douglas, “Real time UML, second edition: Developing efficient objects for embedded
systems”, 3rd Edition 1999, Pearson Education.

2. Daniel W. Lewis, “Fundamentals of embedded software where C and assembly meet”, Pearson
Education, 2002,

3. Frank Vahid and Tony Gwargie, “Embedded System Design”, John Wiley & sons, 2002.
4. Steve Heath, "Embedded System Design”, Elsevier, Second Edition, 2004
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Lecture Schedule
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Duration: Jan 2019 - April 2019 Semester: Il Section: A Faculty: Mr. K.Kumar

AIM;

—————

To teach the students about the various types of Microprocessor Architecture and Interfacing Ics.
OBJECTIVES:

To impart knowledge on
€113.1 : Explain different protocols.

€113.2 ; Discuss state machine and design process models.
€113.3 : Explain the functions of Microcontroller .

C113.4: Learn the functions of Different Bus interface.
C113.5: Discuss the State machine models.

C113.6: Outline embedded software development tools and RTOS.

PREREQUISITES:
COURSE QUTCOMES:

_After the course, the student should beableto: R
_ Course Qutcomes . _POs __ | PSO:

11,2,3,4,5,6,11,12 1,2,3

1;..CO — e R
C113.1 | Explain different protocols.

fc11§fz iI'jisnt:uss state machine and gesi_én ﬁrocé;s;wod:fg. S . )L'f:2:§,4,5,6,11,12~ 1,2,3 '

 Cii53 | G the orvions of Microcortaller 3EASEL

C113.4 | Learn the functions of Different Bus interface. B f,2,3;,4,5:g,”f lm,_I_Z 1,2,

| i

! | 1
! C1135 | Discuss the State machine models. I +1,2,§,4,5;6,1].,12 | 1,2,34
I €1136 ?thﬁihgweﬁlgedaedvgbﬂw&égdeveloprﬁent toolsandRTOS. j ﬁ,iﬂi,gj l,f:’l ITZ,E’: %;
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' Book&

S EE— ,
| S.No I Date .* Perieﬁ_;mwwm o jﬂpics to be Covered L Page. No.
UNIT | EMBEDDED SYSTEM OVERVIEW - Target periods :0
1119012019 | 3 | Embedded System Overview - ' Tl
2 200120181 2 " Design Challenges ' T1

3 20.91.2019 7 Optimizing Design Metrics o . T1

4 21012019 ' 3 Design Methodology T

5 124012009 5 , RT-level Combinational Components | Ti

6 128012019 | 2 !RT-level Ccmbegattonat Components | T1

728012019 | 7 TRidevel Sequential Components T

§ 120012018 3 RT-Level Seguential Components ! T1
9 |31.002019 1 5 | Optimizing Custom Single-Purpose Processors______ [ T1
| 10 | 01022019, 5 Optimizing Custom Single-Purpose Processors e L W"{L
e UNIT 1l GENERAL AND SINGLE PURPOSE PROCESSOR __ Target Periods :0
|11 ] 02022019 [ 2 | Basic Architecture of processor » - T1
12 | 02022019 | 7 | Pipelining, Superscalar and VLIW architectures T

13 | 04.02.2019 2 Programmer"s view, Development Environment Ti
14| 04022019 | 7 | Application-Specific Instruction-Set Processors {ASIPs) Tl

5 1 6. | 05022019 | 3 | Microcontrollers - TI

16 | 07. 02.2019 5 Timers, Counters and watchdog Timer T1
17| 0.0z 2019 T3 Wwﬁ_« s :_ _:MM T ﬂ:ﬁ o o T1
I8 [ 11022019 | 2 | LCDControllers - LT

19 111022019 | 7 ' Analog-to-Digital Converters - | T1
20 | 12.022019 | 3 | Memory Concepts . NPTEL

UNIT Hil BUS STRUCTURES _w“____

23 14022019 | 5 | Basic Protocol Concepts L - | T1
24 18022019 2 | Microprocessor Interfacing . | T1
|25 18022019 | 7 | 1/OAddressing LT
26 "}" 19.022019 | 3 | Portand Bus-Based 1/O - LT
27 121022019 | 5 | BusArbitration L o 1. m
|28 125022019 | 2 | Serial Protocols_ U T Y
29 125022019 | 7 i2C,CANandUSB - Tl

3026022019 | 3 | Parallel Protocols — PCl and ARM Bus - T1

31 | 28022009 5 | Wireless Protocols ~ IrDA, Bluetooth, IEEE 802.11 Ti
= UNIT IV STATE MACHINE AND CONCURRENT PROCESS MODELS Target Periods:0
| 33 07032019 | 5 |Basic State Machme Model T2

34 | 09,032019 2 Fmtte—State Machine with Datapath Model _ T2

35 | 09.03.2019 ’5" Capturmg State Machine in Sequential Programming Language i T2
36 | 11.03.2019 | 2 | Program-State Machine Model T2
K | 11.03.2019 | 7 | Concurrent Process Model B B T2
' 38 (12032019 3 | Communication among Processes T2

38 | 14.03.2019 l 5 Synchromzatson  among processes . T B
[ a0 i,}?,_;,’; zoiewj 2 | Reaf«time Systems S T2

41 ‘ 18.03.2019 7 | Automation: Synthesns, Veﬁ“cmit:on Halr_q_ware,/Software Co-Simulation | T2

42 J’ 19082018 | 3 Reuse: Intellectual Property Cores, Design Process Models. ’} T2
[ UNIT V EMBEDDED SOFTWARE DEVELOPMENT TOOLS AND RTOS Target Periods:0!




| 43 [2103209] 5 |CompilationProcess - T2
| | 23.03.2019 ; 5 7 Libraries T2
a5_ | 25.03.2019 2 ’Portmg kernels S "m'“_m o T2
46 | 25.03.2019 7 i C ext_ensnons for embedded ed systems - “1_"2__ B
45 | 26032019 | 3 Lemulation _ L T2
46 | 28.03.2019 | 5 i debugging techmques T2
| 47 | 01.04.2019 L2 | debugging techmque_s o ‘ T2
48 To1042019 7 | RTOS T2
49 | 02.04.2019 3 J System design using RTOS ™
50 } 04.04.2019 5 ! System design usmg RTOS 2
- m o Content Beyond the Syllabus 5 a :__, -
67 | 04/06/22 | | Washing Machine | Material
Book Reference - Text Books
Sl Title of the Book Author Publisher Year
“Real time UML, second
edition: Developing e
S
1. |efficient objects for Bruce Powel Douglas econd 3rd Edit'lon 1999
embedded systems” Pearson Education.
“Fundamentals oj
2 embedded softwar Daniel W, Lewis Pearson Education 2002
where C and assembly
meet” ||

Book  Reference- References
St Title of the Book Author Publisher Year

Frank Vahid and John Wiley & sons 2002

1. Embedded System Design Tony Gwargie

“ Elsevier, Second
Embedded System Steve Heath Edition 2004
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Name of the Faculty :Mr. K. Kumar

Course Code & Name: AP5191- Embedded System Design
Semester & Section: II/A  Academic Year: 2018 -2019 /EVEN

Degree & Program:M.E. / VLSI Design

L.Mapping of Course Outcomes with POs & PSOs.( before CBS)

Table.1 Mapping of COs, C, PSOs with POs - before CBS.

€O TPOL PO [ PO3 PO4 | POS | PO6 PO7 | P_qg_‘ PO9 | PO10 | PO11 | POI2 | PSO1 | PSOZ | PS03 |
'c113.z'§§“3.'3‘"2 """""" P O A ) 2 1 2 | 3
B [t S| I M NG Sl SR | SN -
R TEY R IO P O i 2 |1 1 2 [ 3
H i
o L 4 = . =
i (,113.6 3 3 i 3 2 2 3 - - - - 2 ] 1 2 : 3
S ..{w. =S . R, VO - - R - et e i - o i — ——it RORPRRE |
H Clls H 3 3 § 3 ! 2 i 2 3 . - . . 2 1 1 2 { 3
1L Identification of content beyond syllabus.
Table.2 Tdentification of qpntent bevond syflabus
| Details of Content Beyond Syllabus(CBS) added | POs strengthenedl CO/Umt
L o __vacant filled | .
, | PO4,PO12
Washing Machlf? Strengthened Cl 13.6/ IV &V

hoan

TIL. Mapping of Course Outcomes with POs & PSOs. (After CBS)

|C0utse P01 . PO2 P()é PO4 POS PO6 PO7 | PO8 | PO9 POI0 POI1 POI12 PSO1

Table.3 Map ping of COs, C, PSOs with POs- after CBS. L
'PS0z | PSO3

s i " | ; .
C113-1 3 g 3 3 ? 3 1 2 3 . ! - I . 2 3 1 2 3
| e —t S SE— - —— s o - | P, S o
10113.23 3 3%3§2 3 ) ; -§253 2:3
§C113.33§3 3 0312 3 oo 2 5 1 2}3
T i | E—— A —fC\ i i | . et
Cl134 513 2 3 ] i iic - 5 1 2 '3
Dr. G. Balakrishnan, M.E, Ph.D,,

Principal
Indra Ganasan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.
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" & INDRA GANESAN COLLEGE OF ENGINEERING
7 [G VALLEY, MANIDANDAM, TIRUCHIRAPPALLI - 620012
"’ RTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
ACADEMIC YEAR 2022 — 2023 (ODD SEMESTER)
STUDENTS MARK STATEMENT- CO BASED

O GO AN B

SUBJECT CODE &TITLE: AP5191 EMBEDDED SYSTEM DESIGN

YEAR/SEM: 111 MONTH & YEAR: Feb 2019
SNO  REGNO  STUDENT NAME | cor | Retst TOT;I?;);) .
| ) E CO1
f T 811218419002  Shalini K T 36 - | .
5 811218419003  VelrajeswariMR T & - s |
MARKS RANGE: N - T

<30 2030 3140 41-50 5160 | 6170 71-80 | 81-90 91-100

0 0 0 0 0 o 1 1 0
Tetal No.of Candidates Present § 2 |
— - - . oy )
Total No.of Candidates Absent Nif
Total No.of Students Pass f2 !
Total No.of Students Fail 0
' Percentage of Pass | 100 %
A e / A .
‘K %::ﬂu’/ M 1 'gi"-. &',{,g'. A - :f .
{ L : \ e | ]
STAFF INCHARGE HoD/ECE P’d! WCIPAL

Dr. G. Balakrishnan, M.E,, Ph.D.

| Principal

“ora Ganssan Coils i
o \31'5:;4" -Clizge of Engineering
£ Valley, Madurai Main Road

iianikandam, Trichy-620 012,



INDRA GANESAN COLLEGE OF ENGINEERING

1G Valley, Manikandam, Tiruchirappalli, Tamil Nadu — 620 012, India
(Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai-25)

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

i Assignment - 01 ____ DateofIssue: 02.02.2019 Marks _ 10
| Cm;rsg code AP5191 Course TxtIe "~ Embedded System Design S o
% Yer 1 Semester/Seetion I/ A Date of Submission: | 08.02.2019 |
QNo | " Questions - T co
1. | Design methodology for Model train controller. T S FE N j
2, T Write an Detail notes on RT level Combinational Circuit. ; Cl113.1
3. ‘Write an Detail notes on RT level Sequential Circuit. - crisa |
W | M X Yy
< jggm’f(v Vit
Name and Signature of the Faculty Incharge HoD/ECE

Dr. G. Balakrishnan, M.E,, Ph.D
Principal ’
Indra Ganesan College of Engineering
IG Valley, Maduraj Main Road
Manikandam, Trichy-620 012,



INDRA GANESAN COLLEGE OF ENGINEERING

IG Valley, Manikandam, Tiruchirappalli, Tamil Nadu — 620 012, India
(Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai-25)

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
~ Assicnment Answer Sheet

Name of the Student : Vel Rajeswari

AU Register Number: 811218419003

I M Assignment-—(){ | Date of Issue: 02.02.2019 Marks | 10
| Course, cgdf;“Af'STeil‘_“““ Course Title Embedded System Design o o
| Year [1 | Semester/Section 1V A | Date of Submission: | 08.02.2019
Q.No : . Questions B - Co f
. Design metoﬁology for Model train controller. © Cl13.1 |
2. Write an Detail notes on RT level Combinational Circuit. - [CI13.1
‘3. Write an Detail notes on RT level Sequential Circuit. - TClisd
Mark Allocation
Rubrics Marks Allocated Marks obtained
" Content Quality 6 e
Presentation Quality 2 ‘ 2
I 'f‘imelf submission 2 | 2
_ ‘Total marks 10 f 10

K. 2 M, %@ o

Name and Signa‘ﬁﬂ'e of the Faculty Incharge HoD/ECE

K. Kuman.



Register Number: :Mm p it

S

N INDRA GANESAN COLLEGE OF ENGINEERING
o) f IG Valley, Manikandam, Tiruchirappalli, Tamil Nadu ~ 620 012, India
[ (Approved by AICTE, New Delhi and affiliated to Anna University, Chennr_l R
Internal Assessment Exam - T Date/Session  « 06.02. 19/FN Marks
Course code AP5191 | CourseTitle = EMBEDDED SYSTEM DESIGN . "
Rggulatmn I 2017 | Duration 90 minutes ] | Academic Year | 20-18-2015
Year - i | G { Semester o Department .| ME -VLSI Design
COURSE OUT (,()MES et — e
cor: Function of the Architecture of 8086 microprocessor.
- €0Z | Learn the design aspects of /O and Memory Interfaciny circuits. B o .
o3 Interfacc ¢ microprocessors with supporting chips. _
CO4: | Studs the Architecture of 8051 microcontroller . N
COs: | Designamicrocontroller based system ) s
Co6: ‘Study the Advanced Processors o ~
Q.No. ) Question . . *@j T BTS
PART A
L. (Axnswer all the Questions 9 x 2 = 18 Marks:
1 What is an Embedded wmputer ‘zystom‘? cor Ki
2 | Whatisan Embcdded computer system? o cot K4
3 | P‘.Ol;l’l-{l_ﬁlé the lmportance of ¢ deszgn mcthodology S o T eot K2
4 Describe the major steps | in embedded system design process . o - col K1
5 Categones the.  steps involved in system Eﬁalysxs using CRC card. N h o {SOI __; K2
6 Can you eIaborate, Quallty Assurance Techmques‘? “““““““ - o &) K2
7 ‘What are the services to be prov1ded by consumer electromcs cot K3
"8 | Tilustrate the three diffcrent profiles of ARM cortex Processor ) ) ' F(u)wf K1
9 Evahtate the important fe: featﬁf"é;s that make ARM 1dcal for embedded applications, col . K3
10 MName the tegxsters set of ARM processor h o W_M_w _ -
7 T A —— -
o <Answer all the Questions 2 x 14 = 28 Marks:
11a (1)Mennon the requlrements for designing a GPS moving map in embedded system design process.(7) ] K3
; (i)Write down the major operations and data flows of a GPS moving map and draw its Architecture. Co1
‘ (3
L - T OR o s =
b Pesign in detail a Model Train Controller with suitable diagrams.(7) ol K3
(i)Formulate design steps of Model Train Controllerindetail. =~ (3) | o
12a From the fundamentals, draw the architecture of ARM 1TOCESSOr with relevant ex; lauanon cor X3
OR
{ 12b Exglain in detail about in data processin. and branching instruction - | co1 . X3
PART C
{ (Answer all the Questions 1 x 14 = 14 Marks; — - =
! 13a Wmte short note on the iollowmg in terms of consumer electronics system archxtectureﬁ)llse Casesand co? X3
*  Requirements,(ii)Plaiforms and Operating Systems, Flash File Systems. (10)
OR
13b  Design in detail with computing platforms. o o N | con K3
Y
s - -~ "U‘M /V{M\,Q\
Cwursei;aculty
{Name /Sign / Date) {Name /Sign / Date}

Lkumz;;”



“. & INDRA GANESAN COLLEGE OF ENGINEERING

W, IG Valley, Manikandam, Tiruchirappalli, Tamil Nadu — 620 012, India
(Approved by AIC'I‘E New Delhi, A_ffghated to Anna University, Chennal-ZS)

i THEORY COURSE
ACADEMTC YEAR: 2018-2019 EVEN SH\/IESTER

Name of Department : ML " | Year/ Sem: ! /1 Faculty lty Name | Mr.K.JKumar
"Subject Code & Name * AP5191 EMBEDDED SYSTEM DESIGN
. - S e T - S -
H = { g { 5 _E E ! E
g | g B F > 3 53 T3
vi | § = | & 3 ea &
I = ettt e e o ~
g 4 i 3 2 i g
1. Defivery of Lectures by Interactive Communication 2 |0 o 0 0 g
] f N
2 e of Teaching Aids and ICT LA S T R [ e 0
3 I S L S, S | !
3. Level of Preparedness & Knowledge Level - 2 0 ] ¢ 0
|
- g = . SO -
4. Involvement in mentoring and guiding 1 1 | 0 0 0 0
"5, | Dffective Time management o . “_;__ 2 ° o 0 Y
< T o T 5 s - o
! Is the feacher completing syllabus as per lecture schedule? i ; ;
| ] — I i . ———
| T I the teacher distributing answer scripts of students asper | ) 2 0 ¢ g o |
; schedute? i ;
8.t 15 the teacher addressing grisvances on answer scripts of IA 2 ¢ 0 0 : 0
, while distributing?
5 T . : 5 e i. o )
Is the teacher covering content bayond syllabus {(CBS)? !
L 10, 1s the teacher punctual to class? A I (R T B T 0 (e ] ,
i
%.‘W. - B ey Ao asnnn: v - R v aasae BOSAAAAMANRES p—
; ) §
m%[u(,/ p— 14
{f #
y Priffcipal N

__HoD/ECE N b s mil oo S



