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DIPLOMA IN ELECTRONICS AND COMMUNICATION ENGINEERING
III YEAR
M10 – SCHEME 
VI TERM
2017 – 2018 onwards



	Programme                 : Electronics And Communication 
                                      Engineering
	Type of course      : Theory

	Course Title               :  ELECTIVE THEORY – II 
                             1. EMBEDDED SYSTEMS
	Course Code         : M10EC407


	Term
: VI
	Course Group       :  Diversified

	Teaching Scheme (L:T:P) 
: 5:0:0  (in Hours)
	Credits
: 5 

	No of weeks / term                       : 15
	Total Contact Hours
: 75

	CIE
: 25 Marks
	TEE
: 100 Marks


Course Topics:

	Unit

No
	Unit Name
	Hours

	
	
	

	I
	ARM Embedded System
	15

	II
	ARM Processor Fundamentals
	15

	III
	LPC2148 Architecture –I
	15

	IV
	LPC2148 Architecture –II
	15

	V
	Real Time Operating System
	15

	
	Total
	75


Course Outcomes

On successful completion of the course, the student will be able to: 

C407.1   Understand the ARM Processor Fundamentals.

C407.2   Understand the ARM Processor Instruction set

C407.3   Understand the ARM based Embedded Microcontroller. 

   (LPC2148 Features, GPIO,VPB,VIC)

C407.4   Understand the LPC2148 Features like UART, I2C, PWM.

C407.5   Understand Real Time Operating System.

	Course Outcome linkage to Cognitive Level


Cognitive Level Legend: R- Remember, U- Understand, A- Application

	Course Outcome
	CL
	Linked PO
	Teaching Hrs

	C407.1
	Understand the ARM Processor

Fundamentals.
	R/U
	1,4,10,11,12
	15

	C407.2
	Understand the ARM Processor

Instruction set
	R/U
	1,4,10,11,12
	15

	C407.3
	Understand the ARM based

Embedded Microcontroller.

(LPC2148 Features, GPIO,VPB,VIC)
	R/U
	1,4,10,11,12
	15

	C407.4
	Understand the LPC2148 Features

like UART,I2C,PWM.
	R/U
	1,4,10,11,12
	15

	C407.5
	Understand Real Time Operating

System.
	R/U
	1,4,10,11,12
	15

	
	
	Total sessions
	75


Course Content and Blue Print of Marks for End Examination:

	Unit

No
	Unit Name
	Hour
	Max.

Marks

Per Unit
	Questions to be set for


	Marks

weightage

(%)

	
	
	
	
	R
	U
	A
	

	I
	ARM Embedded System
	15
	33
	3
	10
	20
	20

	II
	ARM Processor Fundamentals
	15
	33
	3
	10
	20
	20

	III
	LPC2148 Architecture –I
	15
	33
	3
	10
	20
	20

	IV
	LPC2148 Architecture –II
	15
	33
	3
	10
	20
	20

	V
	Real Time Operating System
	15
	33
	3
	10
	20
	20

	
	Total
	75
	165
	15
	50
	100
	100


Course-PO Attainment Matrix

	Course
	Programme Outcomes

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	      EMBEDDED SYSTEMS
	3
	-
	-
	3
	-
	-
	-
	-
	-
	3


Course-PSO Attainment Matrix

	Course
	Programme Specific Outcomes

	
	11
	12

	      EMBEDDED SYSTEMS
	3
	3


Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.
 Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO.  If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3. If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2. If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1.  If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.

Course Content :
EMBEDDED SYSTEMS
DETAILED SYLLABUS


UNIT - I ARM EMBEDDED SYSTEM                                                                      (15Hrs)
Introduction to ARM – Features of ARMwhich makes ARM suitable for Embedded systems-structure of a typical embedded device based on ARM Processor core -Comparison of various ARM Families-AMBA bus-Memory model: VonNeumann and harvard-ARM core Dataflow model-ARM 7 TDMI features-ARM7 functional block diagram-ARM7 internal structure-ARM7 operating states-Applications of ARM processor-Programming software tools-code development flow chart-Assembler, Comiler, simulator-Emulator
UNIT-II ARM PROCESSOR FUNDAMENTALS                                               (15Hrs)
ARM Registers: GPR, PC, CPSR,SPSR ,LR registers-structure of CPSR-Different ARM processor models-Banked registers-3-staged pipelining of ARM7-Memory and interrupt controllers-exceptions, interrupts-Action on entering and leaving an exception-ARM instruction set-Data processing instructions-MOV &MVN instructions, Barrel shifter-Arithmetic instructions like ADD, ADC, RSB, SUB, SBC and RSC-Logical instructions like 
AND,ORR,EOR,BIC- Comparison instructions like CMP, TEQ, TST, CMN-Load and Store instructions like LDR, LDRB, LDRH, LDRSB, LDRSH, STR, STRB, STRH, LDM and STM-Pre and Post indexed with / without write back-addressing modes for multiple data transfer-Stack operations using STM &LDM instructions-Branch instructions like B,BL.BX and BLX-SWAP, software interrupt and PSR instructions. THUMB state -change from ARM state to THUMB state using BX and BLX instruction. 

UNIT – III LPC2148 ARCHITECTURE – I                                                          (15Hrs)
ARM based Embedded Microcontroller – LPC 2148 Block Diagram and features – On chip program memory-On chip static RAM-Memory mapping-Pin Connect Block –Purpose-General Purpose Input Output (GPTO)- features, Application, Registers (IODIR,IOSET,IOCLR,IOPIN)-PLL-Introduction, Register, PLL frequency calculation-VPB Divider-Brownout detector-Reset and Wakeup Timer-Description of  Vectored Interrupt Controller (VIC)   

UNIT–IV LPC2148ARCHITECTURE–II                                                             (15Hrs)
LPC 2148 Timer : Features, Registers (TCR,CTCR,TC,PR,PC), UART: Features, Registers (UTHR,URBR, UDLL and UDLM,ULCR,ULSR), Analog Interfacing: ADC Features, ADC Registers (ADCR,ADGDR,ADSTAT,ADGSR,ADINTEN,ADDR),  I2C Features and Operating Modes, Registers (I2CONSET, I2CONCLR, I2STAT, I2DAT, I2ADR, I2SCLH, I2SCH) SPI (Features only), SSP (Features only), USB (Features only) –PWM Features-Description-Single edge and Double edge PWM-RTC (Features only).   

UNIT – V REAL TIME OPERATING SYSTEM                                                 (15Hrs)
 Definition of RTOS – Comparison with general OS – Soft and Hard RTOS – Task – Multitasking – Context Switching – Task States – Kernel – Non Preemptive Kernel – Preemptive Kernel – Scheduler – Scheduling Algorithm – Task Priority (static and Dynamic) – Mutual Exclusion – Semaphores – Inter Task Communication – Message Mail Boxes – Message Queues-Introduction – Features of µC/OS –II 
Reference Books :
 
1. Embedded Systems Architecture – Tammy Noergaard. 

2. ARM System Developer’s Guide – Andrew N.Sloss. 

3. ARM Architecture Reference Manual – David Seal. 

4. ARM System-on-Chip Architecture (2nd Edition) by Steve Furber. 

5. µC/OS – II The Real Time Kernel Jean J. Labrosse. 

6. Real Time Concepts for Embedded Systems – by Qing Li and Caroline Yao.

7. Embedded / Real Time Systems: Concepts, Design and Programming by     
    Dr.K.V.K.K.Prasad.

8. LPC 2148 User Manual.

E-Resources 
1. http://www.arm.com
2. http://lpc2148datasheet.com
3. http:// µc/os.com
Course Delivery:

The Course will be delivered through lectures, classroom interaction, animations, and exercises.

Course Assessment and Evaluation

	
	What
	To

Whom
	Frequency
	Max Marks
	Evidence

Collected
	Course

Outcomes

	Direct Assessment 
	CIE

(Continuous Internal Evaluation)

	IA Tests
	Students
	      Average of two Periodical tests

+

Model Exam
	10
	Course File


	1 to 5

	
	
	Assignments
	
	    Average of three assignment marks
	10
	Course file


	1 to 5

	
	
	Attendance
	
	     Daily Attendance
	05
	System

Admin
	-

	
	
	
	
	TOTAL
	25
	
	

	
	TEE

(Term

End Examination)
	End Exam
	Students
	End of the

Course
	100
	Answer Scripts at

Autonomous

Exam Cell
	1 to 5

	Indirect Assessment
	Student Feedback on course
	Students
	Middle of the

Course
	Feed Back Forms
	1,2,3

Delivery of

course

	
	End of Course Survey
	
	End of the

Course
	Questionnaires
	1 to5

Effectiveness

of Delivery of

instructions &

Assessment

Methods


*CIE – Continuous Internal Evaluation         

*TEE – Term End Examination

Composition of Educational Components:

Questions for CIE and TEE will be designed to evaluate the various educational components such as: 9
	Sl. No
	Educational Component
	% Weightage
	Total Marks
(Out of 165)



	1
	Remembering
	9
	15

	2
	Understanding
	30
	50

	3
	Application
	61
	100

	TOTAL
	100
	165


MODEL QUESTION PAPER
Term
: VI
    Time 
: 3 Hrs
Programme
: Electronics and Communication Engineering       Max Marks: 100
Course
: Elective Theory – II 
     Code        : M10EC407
1. Embedded Systems                  
                                               

PART – A                           
(10 x 1 = 10 Marks)            Answer any ten questions. Each carries one mark.


1. State one difference between CISC and RISC architecture

2. Name any two ARM families

3. What is the function of a compiler ?

4. What is Thumb mode in ARM?

5. Name any two ARM registers.

6. What is the difference between Store & Load instructions ?

7. What is the purpose of IODIR regiser  ?

8. What is the function of VPB Divider

9. What do you ean by VIC in LPC 2148

10. Name any two registers associated with timer in LPC 2148

11. What is the purpose of ADCR register.

12. Write any two features of SPI in LPC 2148 .

13. Define RTOS.

14. What do you mean by Preemptive Kernel ?

15. What is the function of a scheduler ?






PART – B

              (6 x 5 = 30 Marks)

Answer any six questions. Each carries five marks.


16. Explain the operating states of ARM.

17. State the features of ARM which makes ARM suitable for Embedded Systems.

18. Explain the 3 stage pipe-lining in ARM.

19. Explain LOAD and STORE instructions in ARM.

20. Explain PIN CONNECT Block in LPC 2148.

21. Explain the PLL in LPC 2148

22. Explain UART operation in LPC 2148

23. Explain I2C operating modes in LPC 2148.

24. Explain the different task states in RTOS.

25. Explain Semaphore in RTOS.

PART – C

            (6 x 10 = 60 Marks)

Answer any six questions. Each carries ten marks.

26. With a neat block diagram , explain ARM 7 TDMI

27. Explain the ARM CORE data flow model

28. Explain the various registers in ARM.

29. Explain Arithmetic instructions in ARM.

30. Explain LPC 2148 block diagram

31. With a block diagram, explain Vector Interrupt Controller in LPC 2148.

32. Explain Single Edge and Double Edge PWM operation in LPC 2148.

33.Explain important registers associated with I2C function in LPC 2148.

34. Explain any two types of scheduling algorithm in detail.

35. Explain Multi Tasking in RTOS. 
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