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Module Aims, Learning Outcomes and Indicative Contents
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1. This course deals with Third semiconductor or devicBaEET physical
construction, biasing, configuration s , output and trafsfer characteristics
Module Aims 2. Tounderstand the D.C biasing of BJT and circuit typ€sj}’ analysis and
calculations of FET parameters ~
Gyl Balall Colua] 3. To understand and construct re FET modeling, an~d~circuits analysis
. To deal with small signal analysis of FET
5. Deals with Depletion-Type MOSFET ,@nd*nhancement-Type MOSFETs and
Combination ,and Design
6. Deals with Operational amplifiers (OP_AI\QP‘) their advantages, classifications
and types and application circuits v y
~
4
1. Tounderstand and discuss,the third semiconduct(;r device which is Transistor
(Field Effect Transistor)(FEW), Constructien-and Characteristics of JFETs
To Identify and CalculatesAfrd implement Transfer Characteristics of FET
To Identify and discuss"hpertant Relatiofships 227 5.7 Depletion-Type
MOSFET 228 5.8 Enhadcement-Type M@FET , MOSFET Handling , VMOS
CMOS
4. Toimplementandsolve FET DC bidsing and circuits analysis Fixed-Bias
Configuration S@Tf—Bias Configuration Voltage-Divider Biasing,
implementations
5. Towndesstand Depletion-Txpe MOSFETs Enhancement-Type MOSFETs
Module Learning 6. Talidentify and implemé&nt Combination Networks , Design P-Channel FETs
Outcomes Uniersal JFET BiasGurvé .
7. Td'ufiderstand FET small signal Model,
8. Todldeéntify, Calculzite and analyses JFET Fixed-Bias Configuration, JFET Self-
Balell plasll Solory e Bias/Configuration \NFET Voltage-Divider Configuration,
Ayl 94 Jo understanddFET Source-Follower (Common-Drain) Configuration , JFET
Common-GateLonfiguration,
¥ 410. To identify Depletion-Type MOSFETs, Enhancement-Type MOSFETSs E-
d MOSFET Drain-Feedback Configuration,
11. To Understand and implement E-MOSFET Voltage-Divider Configuration,
Designing FET Amplifier Networks.
12. To understand and identify Operational amplifiers (Introduction),
Differential and Common-Mode Operation
13. To understand Op-Amp, Practical Op-Amp Circuits , and Op-Amp
Specifications
14. To identify DC Offset Parameters, Op-Amp Specifications and Frequency
Parameters
15. To understand and identify OP AMP applications circuits.
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16. To Analyze, calculate and implement Constant-Gain Multiplier, Voltage
Summing , Voltage Buffer, Controller Sources Instrumentation Circuits ,and
Active Filters

Indicative Contents
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Indicative content includes the following.
1. FET (Field Effect Transistor) (FET), Construction a
Transfer_Characteristics of FET , Important Relationships D
Enhancement-Type MOSFET , MOSFET Handling , VM
FET D.C. biasing and circuits analysis Fixgd—Bi

racteristics of JFETs,
letion-Type MOSFET

onfiguration, Self-Bias
Configuration , and Voltage-Divider Biasing, impI(?m
Depletion-Type MOSFETs Enhancement-TypewMOSFETs, Combination Networks ,
Design, and P-Channel FETs Universal JFETBia*/
FET small signal Model, JFET Fixed-Bias o &
JFET Voltage-Divider Configuration [8hrs]?

A
tion , JFET S ias Configuration ,

e e

Configu , JFET Common-Gate
ETs, Enhgncement-Type MOSFETs E-MOSFET
Drain-Feedback Configuration, Volgdge-Divid&r Lonfiguration ,and  Designing FET

JFET Source-Follower (Common-D

Configuration , Depletion-Ty

2. Operational amplifiers (
Operational amplifiers (In i i ntﬁl and Common-Mode Operation
Op-Amp introduction
DC Offset Param‘e

OP AMP app@i s circuits
Buffer, Con enrSources Instr

t-Gain Multiplier , Voltage Summing , Voltage

ntation Circuits ,and Active Filters[6 hrs]
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Learningand Teaching Strategies
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Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.
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Student Workload (SWL)
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Module Evaluati
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Time/Nu Relevant Learnin
mbclar Welg | K Due Outcome :

Quizzes 2 % (10) 5, 10, LO# 1-6,L0#6-11
Formative Assignments 2 0% (10) f] 5, 10 LO#8, 14
assessment Projects / Lab. 1 : ¢10% (10) Continuous

Report 1\ 13 LO#1-12
Summative Midterm Exam \ 7 LO #1-7
assessment Final Exam 16 All
Total assessment 1009 0 Marks)
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Delivery Plan (Weekly Syllabus)
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Material Covered

Week 1 Introduction ,Field effect transistor FET, Introduction , CONSTRUCTION AND CHARACTERISTICS
Week 2 TRANSFER CHARACTERISTICS, Applying Shockley’s Equation, and short hand'method
Week 3 DEPLETION-TYPE MOSFET, Basic Construction, ¢ Operation and CharacteFistics
Week 4 p-Channel Depletion-Type MOSFET, ENHANCEMENT-TYPE MOSFET, Basicwj)nstruction
Week 5 Enhancement MOSEFET Basic Operation and Characteristics, MOSFET FTANDLING
Week 6 FET DC. Biasing , FIXED-BIAS CONFIGURATION,
Week 7 FET SELF-BIAS CONFIGURATION, VOLTAGE-DIVIDER BIASING & v
Week 8 DEPLETION-TYPE MOSFETs, ENHANCEMENT-TYPE MOSFETS¥ 4 y
Week9 | DESIGN y 4
Week 10 | FET SMALL-SIGNAL MODEL, Graphical Determination of gm, Mathemati€al Definition of gm
FET AC Equivalent Circuit, JFET VOLTAGE-DIVIDER*€ONFIGURATION, JFET SOURCE-FOLLOWER
Weelc1 (COMMON-DRAIN) CONFIGURATION, A y
Week 12 | JFET COMMON-GATE CONFIGURATION, DEPLE'HON—TYPE MOSFI-;TS, ENHANCEMENT-TYPE MOSFETs
Week 13 Operational amplifier, DIFFERENTIAL AND COMMONMODELOPERATIO, OP-AMP BASICS
Week 14 | Operational amplifier applicatigns S
Week 15 | Operational amplifier applications v
Week 16 | Preparatory week beforethe final Exam 4
y ~
~
Deli;lery Plan (Weekly Lab. Syllabus)
4 BUEON| RN APEN|
Material Covered
Week 1 Lab 1: Introduc?ion
Week 2 Lab 2: Clampers
Week 3 Lab 3 Input characteristic of CBC BJT
Week 4 Lab 4 output characteristic of CBC BJT
Week 5 Lab 5: Input characteristic of CEC BJT
Week 6 Lab 6: output characteristic of CEC BJT
Week 7 Lab 7:review




© Electrical Engineering Technical College - Department of Computer Engineering Techniques

Learning and Teaching Resources
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Available in the

Text
Library?
Required Texts Electronic devices and circuit theory Poylested Yes
Recommended Texts No

Websites
Grading Scheme | O
Q\AJJJ‘ Lhia +* L ?
: ' 8
Group Grade il Marks (%) 'S
A - Excellent Sl 90 - 100 ~O‘utstanding Performance
B - Very Good [SE RV 80 #8994 Above,average'with some errors
Success Group ;
(50 - 100) C - Good NVES 70-79 Sound wotk<With notable errors
D - Satisfactory Jawgie 60.- 69 Fairdbut with major shortcomings
E - Sufficient Jgutn 50 459 Wopkm€ets minimum criteria
Fail Group FX — Fail (dn)laall A8) sly” (45:89) Marefwork required but credit awarded
(0-49) F - Fail sl £(0-44) Comsiderable amount of work required
-
T .

Note: Marks Decimal places above or below,0.5 willde rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas'a mark*ofi54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only_adjustment to marks ‘awarded by the original marker(s) will be the

automatic rounding outlined above.
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