

ELECTRONICS AND COMMUNICATION ENGINEERING







[image: ]




DIPLOMA IN ELECTRONICS AND COMMUNICATION ENGINEERING


 II YEAR


  M10 SCHEME


IV TERM


     2017 – 2018 onwards




 (
M10
EC303 –
 
LINEAR INTEGRATED CIRCUITS
)











	Programme : Electronics and Communication Engineering
	Type of course    : Theory

	Course Title : LINEAR INTEGRATED CIRCUITS
	Course Code       : M10EC303

	Term	: IV
	Course Group     : Applied

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

	No of weeks                                 : 15
	Total Contact Hours	: 75

	CIE	: 25 Marks
	TEE                    : 100 Marks




Course Topics:

	Unit
No
	Unit Name
	Hours

	
	
	

	I
	INTRODUCTION TO OPERATIONAL AMPLIFIERS
	15

	II
	OP-AMP APPLICATIONS
	15

	III
	PLL &APPLICATIONS
	15

	IV
	D/A & A/D CONVERTERS
	15

	V
	SPECIAL FUNCTION ICs
	15

	
	Total
	75



Course Outcomes :
On successful completion of the course, the student will be able to: 
C303.1  Acquire Knowledge about Operational amplifier
C303.2  Understand different applications based on operational amplifier
C303.3  Understand PLL & demonstrate different applications based on it.
C303.4  Understand the operation of the most commonly used A/D, D/A converter 
  types 
C303.5  Acquire knowledge about timer IC and voltage regulator ICs






	Course Outcome linkage to Cognitive Level



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

	Course Outcome
	CL
	Linked PO
	Teaching Hrs

	C303.1
	Acquire Knowledge about Operational amplifier
	R/U/A
	1,2
	15

	C303.2
	Understand different applications based on operational amplifier
	R/A
	1,2,11
	15

	C303.3
	Understand PLL & demonstrate different applications based on it.
	R/U/A
	1,2,11
	15

	C303.4
	understand the operation of the         most commonly used A/D, D/A converter types
	R/U/A
	1,2,11
	15

	C303.5
	Acquire knowledge about timer IC and voltage regulator ICs
	R/U/A
	1,2,11
	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
	INTRODUCTION TO OPERATIONAL AMPLIFIERS
	15
	33
	3
	10
	20
	20

	II
	OP-AMP APPLICATIONS
	15
	33
	3
	10
	20
	20

	III
	PLL &  Its APPLICATIONS
	15
	33
	3
	10
	20
	20

	IV
	D/A & A/D CONVERTERS
	15
	33
	3
	10
	20
	20

	V
	SPECIAL FUNCTION ICs
	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

	LINEAR INTEGRATED CIRCUITS
	2
	2
	-
	-
	-
	-
	-
	-
	-
	-




Course-PSO Attainment Matrix


	Course
	Programme Specific Outcomes

	
	11
	12

	LINEAR INTEGRATED CIRCUITS
	1
	-










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

LINEAR INTEGRATED CIRCUITS
DETAILED SYLLABUS
UNIT I   INTRODUCTION TO OPERATIONAL AMPLIFIERS   		(15Hrs)

 INTEGRATED CIRCUIT  - Classification of  IC - Advantages  of  IC  over  discrete components –Types  of  IC Packages - Operational amplifier  IC 741 – Schematic symbol for opamp – pin diagram   of  IC 741 – Block diagram  of an opamp – Characteristics of an Ideal opamp -  Simple  Equivalent circuit  of an opamp – virtual ground – opamp parameters – CMRR –Slewrate. 

BASIC LINEAR CIRCUITS- Inverting Amplifier, Non Inverting amplifier – Differential Amplifier – sign changer – scale changer (simple problems).

UNIT II  OPAMP APPLICATIONS	                                               		(15Hrs)
 SUMMING AMPLIFIER - Multiplier – Divider – Voltage follower – comparator – zero crossing detector - Integrator – Differentiator – Voltage to current converter – current to voltage converter –Instrumentation amplifier.
WAVEFORM GENERATORS – square wave, triangular wave, sine wave, saw tooth wave generators. (Qualitative treatment only).

UNIT III    PLL & APPLICATIONS (Qualitative treatment only):                    	(15Hrs)

PLL – Basic principles of PLL – Basic Block schematic of PLL – Lock range – capture range - -Basic components of  PLL – Phase detector, LPF –VCO - Monolithic VCO 566- Pin diagram –Basic Block diagram of VCO 566.
Monolithic PLL 565-Pin diagram - Functional   Block diagram of   PLL IC 565 -  Applications of PLL – frequency translation – frequency multiplication.

UNIT IV   D/A AND A/D CONVERTERS                                                            (15Hrs)

D/A   CONVERTERS:
              Digital   to analog converter –   Basics of   D/A conversion – weighted Resistor D/A Converter – R-2R Ladder D/A Converter –Specifications of DAC-Accuracy, Resolution,  Monotonocity, Settling time. 
	
A/D CONVERTERS:

        	Analog to digital converter – Basics of A/D conversion – sampling –Sample and hold circuit – quantization – Types of A/D converter – Block diagram of Flash, Successive  approximation, Ramp, Dual Slope ADC – Specifications of  ADC – Accuracy, Resolution,  conversion time – Functional Block diagram of IC ADC 0808.

UNIT V   SPECIAL FUNCTION ICs: (Qualitative treatment only):                 (15Hrs)
                      
 IC 555 TIMER – pin diagram of IC 555 – Functional Block diagram of IC555 – Applications – Astable multivibrator – Monostable multivibrator – Schmitt  trigger (simple problems).
IC VOLTAGE REGULATORS – linear fixed voltage regulator - Positive voltage regulator using IC 78xx, negative voltage regulator using  IC 79xx -General purpose regulator using LM 723-Pin diagram of LM 723- Low voltage and High voltage regulator using LM 723.


Text Books :

1. Linear Integrated circuits – D.Roy choudhury &   Shail.B. Jain – New age International Publishers – II Edition – 2004.
2. “Integrated circuits” – K.R. Botkar – Khanna Publishers – 1996.

Reference Books:

1. Introduction to system design using IC “-B.S. Sonde – Wiley Eastern Limited – II Edition.
2. “Operational Amplifiers and Linear Integrated circuits”- Ramakant  .A Gayakwad – Prentice Hall.
3. Digital Integrated Electronics –Taub & Schlling – Mcgraw Hill.
4. Operational amplifiers and Linear Integrated circuits by Robert F.Coughlin and Frederick F.Driscoll –PHI –publications –sixth Edition.
5. Linear Integrated Circuits by Salivahanan &V.S.Kanchana Baskaran-TMH.
E – Resources :

1.  http://www.schandgroup.com
2.  http://phindia.com
3.  http://ikbooks.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
	1 to 5

	
	
	
	
	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 (Bloom’s Taxonomy) such as: 

	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	:	IV                                                                                	Time 	: 3 Hrs
Programme	:	Electronics and Communication Engg    	Max Marks 	: 100
Course	:	Linear Integrated Circuits                                        Code          	: M10EC303

PART – A                           (10 x 1 = 10 Marks)            
Answer any ten questions. Each carries one mark.					 
1. Mention any two types of IC packages.
1. What is OP-AMP?
1. Define CMRR.
1. What is zero crossing detector?
1. What is instrumentation amplifier?
1. Mention two types of waveform generators using OP-AMP.
1. Mention the basic components of PLL.
1. Define lock range in PLL.
1. What are the two types of phase detector?
1. What are the types of Digital to Analog converter?
1. What is sample and hold circuit?
1. What is conversion time in ADC?
1. What is voltage regulator?
1. What is Schmitt trigger?
1. Give two applications of 555 IC.

					PART – B		              (6 x 5 = 30 Marks)
Answer any six questions. Each carries five marks.					
1. List the characteristics of an ideal OP-AMP.
1. Explain Differential amplifier using OP-AMP.
1. Explain comparator using OP-AMP.
1. Explain voltage follower using OP-AMP.
1. Draw the connection diagram of IC 565.
1. Explain Frequency Multiplication using PLL.
1. Explain weighted resistor type D/A converter.
1. Explain the working of Ramp type ADC with neat diagram. 
1. Explain positive voltage regulator using IC 78XX.
1. Draw and explain the functional block diagram of IC 555.

PART – C		            (6 x 10 = 60 Marks)
Answer any six questions. Each carries ten marks.					
1. Draw and explain the block diagram of OP-AMP.
1. Explain OP-AMP as (i) Non inverting amplifier	(ii) Sign changer
1. Explain the operation of Triangular wave generator with diagram.
1. Explain OP-AMP used as (i) Summing amplifier  	(ii) Integrator 
1. With a block diagram, explain the operation of PLL.
1. Draw the block diagram of VCO IC 566 and explain.
1. Explain the working of successive approximation type ADC.
1. Explain R-2R ladder type DAC with neat diagram.
1. Explain Monostable Multivibrator using IC 555.
1. Explain Low voltage and High voltage regulator using IC 723.
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