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DIGITAL ELECTRONICS
COURSE NAME

TOTAL CREDITS 5 5HR I WEEK FOR 8 WEEKS TOTAL 40 HRS

PREREQUISITE(S): COMPLETION OF ADVANCE ELECTRICAL
APPRENTICESHIP COURSE

ELT 901
CODE NO.

I. PHILOSOPHY IGOALS: This coune is a study of the principles and techniques of
modem DIGITAL SYSTEMS. The student wiDgaiD aD
undentanding of Dumbering systems, digital compoDents aDd
digital circuits.

D. STUDENT PERFORMANCE OBJECTIVES (OUTCOMES):

Upon successful completioD of this coune the student wiD:

1) DistiDguish between digital aDd analog systems

2)

3)

4)

5)

6)

7)

8)

9)

IdeDtify logic symbols

Identify numberiDg systems such as BINARY, OCTAL, HEXADECIMAL, and BCD

Identify digital compoDents aDd circuits

Troubleshoot simple digital circuits

UDdentand the operatioD of aDalog to digital aDd digital to analog CODverten

Undentand the operatioD of phase locked loops

UDdentaDdthe operatioDofsequencen, shift registen, counten, aDdflip flopcircuits

Distinguish and troubleshoot Flip Flop ApplicatioDs

10) DemoDstrate logic gate applicatioDs and iDterfaciDgusiDg staDdard gate componeDts

11) UDdentaDd the operatioD of decoden and encoden iDvarious circuit applicatioDs

12) DistiDguish TTL aDd CMOS devices

13) UndentaDd the principles iDTTL and CMOS circ,uits

14) UndentaDd serial to parallel aDd parallel to series cODvenioDs
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m. TOPICS TO BE COVERED: approximate Time (include lab or demonstration time)

1) Overview of Digital Logic Systems
and IC components

2) Introduction to Boolean Algebra

3) Introduction to logic symbols

4) Introduction to numbering systems
sucb as BINARY, OCTAL,
HEXADECIMAL, and BCD

112br

1 br

1 br

1/2br

5) Digital components and circuits

6) Troublesboot simple digital circuits

7) TTL and CMOS devices and circuits

8) Flip Flop circuits and troublesbooting

9) TTL counten, registen, and sequencen

10) A To D and D to A convenion

II) Pbase locked loops operation

12) Decoden and encoden operation

13) Logic gate ap~lications and interfacing
using standariA gate components

14) Serial to parallel and parallel to series
convenionl

3 br

6 hr

4 br

4 br

5 br

3 br

3 br

3 br

3 br

3 br

NOTE:

Dese times indude theory, lab and tests for this coune.

- - -



DIGITAL ELECTRONICS
COURSE NAME

IV. LEARNING ACTIVITIES/REQUIRED RESOURCES

TopidUnit -1) Overview of Digital Logic Systems and IC components

Learninl Activities:

Listen to presentation on IC component identification and specifications.

Also discuss digital logic systems.

Participate in question I answer time for this topic

Resounes:

Overheads, handouts, and vas tape.

TopidUnit: 2) Introduction to BooleanAlgebra

Learninl Activities:

Listen to presentation on Boolean Algebra and its application_

Participate in solving basic Boolean Algebra questions.

Participate in question I answer time for this topic

Resounes:

Chalkboard, overheads and handouts.

TQpidUnit: 3) Introduction to logic symbols

Learninl Activities:

Listen to presentation on logic symbol identification and its terminology_

Practice drawing symbols

Participate in question I answer time for this topic

Resources:

Chalkboard, overheads and handouts.

. ---.
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ELT 901
CODE NO.
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TopiclUnit: 4) Introductjon to numbering systems

L ' A t' , ,eamlDl c IVltles:

Listen to presentation on numbering system identification and its terminology.

Practice counting in the various numbering systems and converting from one to another.

Participate in question I answer time for th~s topic

Resources:

Chalkboard, overheads and handouts.

TopiclUnit: 5) Digital components and circuits

Leaminr Activities:

Listen to presentation on digital component identification and its terminology.

. Listen to presentation on digital circuit identification and operation.

Practice drawing simple logic circuits and identifying them on electronic schematics.

Participate in question I answer time for this topic

Participate in lab activities related to this topic

Resources:

Chalkboard, overheadsand handouts.

Lab equipment and material

TopiclUnit: 6) Troubleshoot simple digital circuits

L . A' '0eamlftl ~tiVI M:

Listen to presentation on digital component troubleshooting techniques.

Listen to presentation on digital circuit testing equipment identification and operation.

Practice using digital test equipment.

Participate in question I answer time for this topic

Participate in lab activities related to this topic

Resources:

Chalkboard, overheads and handouts.

Lab equipment and material

----
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TopiclUnit: 7) TI'L and CMOS devices and circuits

L . A t. . .eamlDl c IVltles:

Listen to presentation on TTL and CMOS devices and circuits.

Listen to presentation on care with handling CMOS IC.

Participate in question I answer time for this topic

Resources:

Chalkboard, overheads and handouts.

TQpiclUnit: 8) Flip Flop circuits and troubleshooting

L . A...eamlDl CtlVltles:

Listen to presentation on flip nop types and operation.

Listen to presentation on flip nop circuits and troubleshooting techniques

Participate in question I answer time for this topic

Participate in lab activities related to this topic

Resources:

Chalkboard, overbeadsand handouts.

Lab equipment and material

TopiclUnit: 9) TI'L counten, registen, and sequencen

L . A...eamlnl ctivities:

Listen to presentation on TIL counter, register, and sequencer operation

Participate in question I answer time for this topic

Participate in lab activities related to this topic

Resources:

Chalkboard, overbeads and handouts.

Lab equipment and material



TopiclUnit: 10) A To D and D to A conversion

Learnina Activities:

Listen to presentation on A to D and D to A conversion circuit operation and use

Participate in question I answer time for this topic

Participate in lab activities related to this topic

Resources:

Chalkboard, overheadsand handouts.

Lab equipment and material

TopiclUnit: 11) Phase locked loops operation

Leaminl Activities:

Listen to presentation on phase locked loop operation and use.

Participate in question I answer time for this topic

Participate in lab activities related to this topic

Resouftes:

Chalkboard, overheadsand handouts.

Lab equipment and material

TopiclUnit: 12)Decoden and encoden operation

L . A. 't.eamlDl ctlVl les:

Listen to presentation on decoder and encoder operation and use.

Participate in question I answer time for this topic

Participate in lab activities related to this topic

Resouftes:

Chalkboard, overbeadsand handouts.

Lab equipment and material

- -- - --
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TopiclUnit: 13)Logic gate applications and interfacing

L . A...earmnl ctlVltles:

Listen to presentation on logic gate application and interfacing

Participate in question I answer time for this topic

Participate in lab activities related to this topic

Resources:

Chalkboard, overheads Stndhandouts.

Lab equipment and material.

TopiclUnit: 14)Serial to parallel and parallel to seriesconvenions .

Leaminl Activities:

Listen to presentation on serial to paraDel and paraDel to serial convenions

Participate in question I answer time for this topic

Resouftes:

Chalkboard, overheads and handouts.

- . -- --
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DIGITAL ELECTRONICS
COURSE NAME

V. EVALUATION METHODS:

MAY INCLUDE WRITTEN TESTS, PRACTICAL TESTS, ASSIGNMENTS, QUIZZES,
ATTENDANCE REQUIREMENTS, ETC.) Your instructor reserves the right to use all, or
a selection of tbe above mentioned evaluation methods.

PAGE 9

ELT 901
CODENO.

A final grade will be derived as follows:

All written tests for tbeory portion of coune
May include quizzes or oral testing at the
discretion of tbe instructor.

All assipmen~ lab written assignments,
lab projects and practical tests. Your
instructor reserves tbe rigbt to use all, or
a selection of tbe above mentioned
evaluation metbods.

40%

600/0

-
TOTAL 100%

Tbe number and types of written tests and otber forms of evaluation willbe set by tbe
instructor at tbe beginningof tbe ElectronicControl Coune.

VI. REQUIREDSTUDENTRESOURCES:WiDbe indicated by tbe instructor at tbe
beginning of tbe coune if be/sbedeemsone necessary.

VB. ADDmONAL RESOURCEMATERIALSAVAlLABLE IN THE COLLEGE
LIBRARY:

Book Section(TITLE, PUBLISHER,EDmON, DATE,LmRARY CALL
NUMBERIF APPLICABLE)WiDbe indicated by tbe instructor at tbe beginningof
the coune if be/sbedeems it necessary.

vm. SPECIALNOTES

Students witb specialneeds (eg. pbysicallimitations, visual impairments, bearing
impairments, learning disabilities)are encouraged to discussrequired accommodations
confidentiallywith tbe instructor.

If a student is absent or missesa test of any kind, be I sbe will receivea mark of zero ( 0 )
for tbat particular test, unlessbe I sbe bas made prior arrangements and agreement witb
tbe instructor, or the student bas a doctor slip indicating tbat be Isbewas unable to attend
tbe testing time due to illness.

Your instructor reservestbe rigbt to issuea make up test if be I sbe feelstbat the situation
warrants a make up test, otber wiseno make up tests willbe issued.

Lab attendance is compulsoryand is included in tbe evaluation process.

Your instructor reserves the rigbt to modifytbe coune or cbange resource presentation
material as be/sbedeems'necessaryto meet the needsof students.

X. COURSEANALYSISSHEET (seeattacbed)

- -- - ----- --- - - -- --
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COURSE TITLE AND NO.

LEARNING OUTCOMES

ELECTRONIC THEORY ELT 901 DIGITAL ELECTRONICS

BROAD AREAS OF CONTENT INDICA TORS OF SUCCESS

1)- Identify IC componenu

- Undentand tbe use of IC part
catalogues

Z)-Undentand tbeprinciples and use
of boolean algebra

3)- Identify logic symbols

4)- Undentand and use octal, bex and
BCD numbering systems

-Tbeory and practical identification
metbods

-Read IC catalogues and cross
references

-Study boolean algebra to digital
circuit development

- Study logic symbols meanings and
pbysical sbapes

- Counting, convenions and usesof tbe
different numbering systems

5)- FoUowproper bandling procedures
and care ~uired to work witb TTL

1

- Tbeory and practical metbodsof
and CMOS componenu working with TTL and CMOS

componenu

6)- Undentand tbe operation of Flip-
Flop circuits and troublesbooting
metbods for Flip-Flopcircuiu

--

- Sfudy Flip-Flop circuits and
troublesbooting metbods for 1bese
cLrcuiu

-Demonstrate tbe ability to identify IC
components in and out of circuiu

-Demonstrate tbe skills necessary to
cross reference IC components

-Adapt simple boolean algebra
expressions to develop basic digital
circuits

-Draw and identify logic symbols

- Distinguish between the different
numbering system-Manipulate, and convert numben
from one system to another

-Execute proper handling and care
tecbniques for TTL and CMOS
components

-Demonstrate tbe abilii1 to assemble
simple Flip-Flop circuits and use

troubles booting equipment for tbese
types or circuiu



COURSE ANALYSIS FORM CONTINUED

ELECTRICAL APPRENTICESHIP

COURSE TITLE AND NO.

LEARNING OUTCOMES
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ELECTRONIC THEORY ELT 901 DIGITAL ELECTRONICS

BROAD AREAS OF CONTENT r INDICATORS OF SUCCESS

7)- Understand tbe use and basic -Study tbe basic operation and use of
operation of TIL counters, registers TIL counters, registersand
and sequencers sequencers

8)- Understand tbe use and basic
opel'J!tionof A to D and D to ACircUits

9)- Understand tbe basic operation of
Pbase Locked Loops, Decoders,
Encoders circuits

10)- Identify Serial aod ParaDei
coonection and tbeir use-Understand tbe basic operation
and conversionbetweenserial and
paraDei

-Stud)' tbe basic operation and use of
A to D and D to A circuits

- Study tbe basic operation and use of
Pbase Locked Loops, Decoders, and
Encoder circuits

-Study serial to paraDei and paraDeI'to
serial basic conversions

-Explain tbe basic operation of TTL
counters, registers and sequencer
circuits-Differentiate between tbe uses and
a

C
Plications of tbe circuit mentioned

a ove

-Explain tbe basic operation of A to D
and D to A circuits '-Differentiate between tbe uses and
a
c

plications of tbe circuit mentioned
a ove .

-Explain tbe basic operation of Pbase
Locked Loops, Decoders, and

Encoder circuits-Differentiate between tbe uses and
a

C
Plications of tbe circuit mentioned

a ove

-Recall tbe uses of serial to parallel and
parallel to serial circuits-Recall tbe advantages and

disadvantages of tbe above
mentioned circuits
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ASSESSMENT PROCESS

ASSESSMENT TOOLS

SUPPORTS

REQUIREMENTS FOR SUCCESSFUL COMPLETION

. . SIGNATURES:

PROFESSOR PROGRAM COORDINA TOR ORDEAN

IfATEDATE
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FIBRE OPTICS
FIBRE OPTICS

COURSE NAME

TOTAL CREDITS 3 3 HRS / WEEK FOR 8 WEEKS TOTAL 24 HRS

PREREQUISITE(S): COMPLETION OF ADVANCE ELECTRICAL
APPRENTICESHIP' COURSE

ELI2n
CODE NO.

I. PHILOSOPHY/GOALS:This coune is a st~ of the ~rinciplesand techniquesofmodem FIBRE 0 C SYSTEMS.The student wiDgain an
undentanding of fibre optic components,wiring and wiring

. techniques.

n. STUDENT PERFORMANCE OBJECTIVES (OUTCOMES):

Upon successful completion of this coune the student wiD:

1) Undentand the basic operation of fibre optic componentsand circuits.

2) Identify Fibre Optic components and Cables types .
3) Demonstrate the proper methods of fibre optic cable terminating and splicing

4) Identify and demonstrate the use of specialized fibre optic splicing and testing
equipment

S) Troubleshoot simple fibre optic circuits

6) Undentand the o~ration of fibre optic LOCAL AREA NETWORKS including
Multiplexing and Demultiplexing.

8) Undentand fibre optic protocols

9) Basic undentanding of Section S6 in the Canadian Electric Code 1994 edition
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m. TOPICS TO BE COVERED: approximate Time (include lab or demonstration
time)

1) Basic operation of fibre optic components and
circuits.

4 hr

2) Fibre Optic systems and Cable types 2 hr

3) Fibre optic cable terminating and
splicing and the use of special equipment

12 hr

4) Troubleshooting simple fibre optic
circuits

2 hr

. 5) Fibre optic LOCAL AREANETWORKS
including Multiplexing and Demultiplexing.

6) Fibre optic protocols and CSA codes

2 hr

2 hr

NOTE:

Times include theory, labs and tests. TOTAL 24 hn

- --
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FIBRE OPTICS
COURSE NAME

IV. LEARNING ACTMTIES/REQUIRED RESOURCES

PAGE 16

ELIm
CODE NO.

Topic/Unit -1) Basic operation oftibre optic components and circuits.

L " A" "t"eamID8 ctlVIles:

Listen to presentation on the operation of Fibre Optic circuits and components.

Discus use of Fibre Optic circuits

Participate in question I answer time for this topic

Resources:

Handouts, Overheads, and Chalkboard

Labequipmentand material .

Topic/Unit: 2) Fibre Optic systems and Cable types

Leamin8 Activities:

Listen to presentation on the operation of Fibre Optic systems and cable types.

Discus use of Fibre Optic systems

Participate in question I answer time for this topic

Resources:

Overheads, Handouts and demo material

Lab equipment and material
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TopiclUnit: 3) Fibre optic cable terminating and splicing and the use of special equipment

L . A...eamlDl ctlVltles:

Listen to presentation on the operation of Fibre Optic circuits and components.

Discus use of Fibre Optic systems

Demonstrate proper use of fibre optic test equipment

Demonstrate proper termination and splicing techniques

Practice making proper terminations and spices in fibre optic cables

Practice using fibre optic test equipment

Participate in question I answer time for this topic

Resources:

Overheads, Handouts, VBS tape and demo material

Lab equipment and material

TopiclUnit: 4) Troubleshooting simple fibre optic circuits

Leaminl Activities:

Listen to presentation on troubleshooting simple Fibre Optic circuits and components.

Discus use of Fibre Optic systems troubleshooting techniques.

Demonstrate proper use of fibre optic troubleshooting equipment

Demonstrate proper troubleshooting techniques

Practice troubleshooting simple fibre optic circuits

Practice using fibre optic troubleshooting equipment

Participate in question I answer time for this topic

Resouftes:

Overheads, Handouts and demo material

Lab equipment and material
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TopidUnit: 5) Fibre optic LOCAL AREANETWORKSincludingMultiplexingand
Demultlplexing

Leaminc Activities:

Listen to presentation on Fibre Optic LAN.

Discus use of Fibre Optic LAN systems

Participate in question / answer time for this topic

Resources:

Overbeads, and Handouts

TopidUnit: 6) Fibre optic protocols and CSAcodes

Leaminl Activities:

Listen to presentation on Fibre Optic protocols.

Discus Section 56 Fibre Optic of tbe Canadian Electric Code ( CSA ) 1994 edition

Participate in question / answer time for tbis topic

Resounes:

Overbeads, and Handouts
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COURSENAME'
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ELI .2U.
CODE NO.

V. EVALUATION METHODS:

MAY INCLUDE WRITTEN TESTS, PRACTICAL TESTS, ASSIGNMENTS, QUIZZES,
ATTENDANCE REQUIREMENTS, ETC.) Your instructor reserves the right to use aU,or
a selection of the above mentioned evaluation methods.

A final grade will be derived as follows:

All written tests for theory portion of coune
May include quizzes or oral testing at the
discretion of the instructor.

All assi,nments, lab written assignments,
lab projects and practical tests. Your .

instructor reserves the right to use all, or
a selection of the above mentioned
evaluation metbods.

20%

800/0

-
TOTAL 100%

The number and types of written tests and otber forms of evaluationwillbe set by tbe
instructor at tbe beginningof tbe ElectronicControl Coune.

VI. REQUIREDSTUDENTRESOURCES:Willbe indicated by the instructor at tbe
beginningof tbe coune if be/sbedeemsone necessary.

VB. ADDmONAL RESOURCEMATERIALSAVAILABLEIN THE COLLEGE
LIBRARY:

BookSection(TITLE, PUBLISHER,EDmON, DATE,LIBRARYCALL
NUMBERIF APPUCABLE) Will be indicated by tbe instructor at tbe beginningof
tbe coune if be/shedeems it necessary.

vm. SPECIALNOTES

Students witb specialneeds (eg. pbysicallimitations, visual impairments, bearing
impairments, learning disabilities)are encouraged to discussrequired accommodations
confidentiallywith tbe instructor.

If a student is absent or missesa test of any kind, be I sbe willreceivea mark of zero ( 0 )
for tbat particular test, unlessbe I sbe bas made prior arrangements and agreementwitb
tbe instructor, or tbe student bas a doctor slip indicating tbat he Isbewas unable to attend
the testing time due to illness.

Your instructor reservesthe rigbt to issuea make up test if be I sbe feelsthat tbe situation
warrants a make up test, otber wiseno make up tests willbe issued.

Lab attendance is compUlsoryand is included in tbe evaluation process.

Your instructor reservestbe rigbt to modifythe coune or cbange resource presentation
material as helsbedeemsnecessaryto meet tbe needsof studeats.

IX. COURSEANALYSISSHEET (seeattacbed)

-- --- -- -- -
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COURSETITLE ANDNO.

LEARNINGOUTCOMES

ELECTRONIC mEORY ELT 901 FmRE OPTICS

BROAD AREAS OF CONTENT INDICA TORS OF SUCCESS

1)-IdeDtifyFibre Optic ComponeDts

- UDdentand the basic operatioDor
Fibre Optic circuits

2)- IdeDtify differeDt Fibre Optic Cable
types aDd their use

3) Participate iDFibre Optic cable
termiDatioD ad spliciDg
activities

4)- Read aDd have a basic
uDdentaDdiDg of tbe code
requiremeDt for commuDicatioD
ca&leiostaDation

- Theory aDd practical ideDtificatioD
methods

- Read catalogues aDd cross references
- Study basic operatioD of light and

fibre optic compoDeDtsaDd circuits
symbols - Theorf aDd practical .

methods of working witb Fibre
Optic compoDents

-Theory aDd practical studies iDfibre
optic cable types aDd use

- Practical studies in fibre optic cable
termiDatioD aDd spliciDg techDiques

- Rr.ad section 58 iDtbe Canadian
Electrical code book aDd discuss
selected codes

.-Demonstrate tbe ability to identify
Fibre optic componeDts in and out of
circuits-Demonstrate tbe skills necessary to
cross reference components-Draw and identify symbols-Execute proper handling and care
techniques for Fibre Optic
components !-Demonstrate tbe ability to assemble
simple Fibre Optic circuits and use
troubleshooting equipment for tbese
types of circuits

-Distinguish between different types of
fibre optic cables and their use

- Demonstrate the ability to use fibre
optic cables in simple lab experiments

-Demonstrate the ability to terminate
aDd splice fibre optic cables

-Locate tbe code section that pertains
to communication cable installation
in the Canadian Electrical Code Book
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ASSESSMENT PROCESS

ASSESSMENT TOOLS

SUPPORTS

REQUIREMENTS FOR SUCCESSFUL COMPLETION

/

SIGNATURES:

PROFESSOR PROGRAM COORDINA TOR OR DEAN

DATE DATE
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DATA COMMUNICATIONS
DATA COMMUNICATION

COURSE NAME

TOTAL CREDITS 1 IHR I WEEK FOR 8 WEEKS TOTAL 8 HRS

PREREQUISITE(S): COMPLETION OF ADVANCE ELECTRICAL

ELIm
CODE NO.

L PHll..OSOPHYIGOALS: Tbis coune is a study of tbe principlesand tecbniques of
modem COMMUNICATIONSYSTEMS.Tbe student wiD
gain an undentanding of communicationcables,wiring and
wiring tecbniques.

n. STUDENT PERFORMANCE OBJECTIVES (OUTCOMES):

Upon successful completion of tbis coune tbe student will:

1) Identify communication copper Cables types.

2) Demonstrate the proper methods of communication copper cable terminating and
splicing

3) Identify and demonstrate the use of specialized DATA COMMUNICATION splicing
and testing equipment

4) Undentand copper cable type LOCAL AREA NElWORKS including Multiplexing and
Demultiplexing.

5) Undentand communication protocols

6) Undentand section 60 of the Canadian Electrical (CSA) Code as it related to this topic

.'
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m. TOPICS TO BE COVERED: approximate Time (include lab or demonstration time)

1) Communication copper Cables types.

2) Communication copper cable terminating
and splicing .

3) Copper cable type LOCAL AREA NETWORKS
including Multiplexing and Demultiplexing.

4) Understand communicationprotocols -.

5) Section 60 of tbe Canadian Electric Code

1 br

3 br

2 br

1 br

..LIu:

TOTAL 8 br
NOTE:

Tbese times include theory, demonstrations in lab and tests for tbis course.
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DATACOMMUNICATION
COURSE NAME

IV. LEARNINGACTMTIESIREQUIRED RESOURCES

TopiclUnit-1) Communicationcopper Cables types.

PAGE 24

ELI 2!l1
CODE NO.

Leaminl Activities:

Listen to presentation on communication copper cable types.

Discus the types and uses of these cables

Participate in question I answer time for this topic

Resources:

Handouts, Overheads, and Samplesof Cables

TopiclUnit: 2) Communicationcopper cable terminating and splicing

LeamiDI Activities:

Listen to presentation on communication copper cable splicing and termination.

Discus the types and uses of these splices and terminations

Demonstrate terminating and splicing

Participate in question I answer time for tbis topic

Resouftes:

Handouts, Overheads, _nd Samplesof Cables

Splicingand Terminating Equipment and Material

TopiclUnit: 3) Copper cable type LOCAL AREA NETWORKS including Multiplexing and
DemuitiplexiDg.

Leaminl Activities:

Listen to presentation on LAN.

Discustbe types and usesof LANS

Participate in question I answer time for tbis topic

Handouts, and Overheads
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TopiclUnit: 4) Understand communication protocols

Leaminl Activities:

Listen to presentation on communication protocols.

Discus the types and uses of protocols

Participate in question / answer time for this topic

Resources:

Handouts, and Overheads

TopiclUnit: 5) Section 60 of the Canadian Electric Code

Leaminl Activities:

Listen to presentation on Section 60 CSA Canadian Electrical Code

Discus selected codes from section 60

Participate in question / answer time for this topic

Resources:

Handouts, Overheads, and CSACode Book1994edition

- -- - -- - - - - - - - - - --
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DATA COMMUNICATION
COURSE NAME

V. EVALUATION METHODS:

MAY INCLUDE WRfITEN TESTS, PRACTICAL TESTS, ASSIGNMENTS, QUIZZES,
ATTENDANCE REQUIREMENTS, ETC.) Your instructor reserves the right to use all, or
a selection of the above mentioned evaluation methods.

ELI2iL
CODE NO.

A tinal grade will be derived as follows:

All written tests for theory portion of course
May include quizzes or oral testing at the -
discretion of the instructor.

AUassisnments, lab written assignments,
lab projects and practical tests. Your
instructor reserves the right to use all, or
a selection of the above mentioned
evaluation methods.

80%

20%

TOTAL 100%

The number and types of written tests and other forms of evaluationwiDbe set by the
instructor at the beginningof the ElectronicControl Coune.

VL REQUIREDSTUDENTRESOURCES:WiDbe indicated by the instructor at the
beginning of the coune if he/shedeemsone necessary.

VII. ADDmONAL RESOURCEMATERIALSAVAILABLEIN THE COLLEGE
LIBRARY:

Book Section(TITLE, PUBLISHER,EDmON, DATE,LIBRARYCALL
NUMBERIF APPLICABLE)WiDbe indicated by the instructor at the beginningof
the course if he/shedeems it necessary.

vm. SPECIALNOTES

Students with specialneeds <.. physicallimitations,visual impairments, hearing
impairments, leaming disabilities)are encouraged to discussrequired accommodations
confidentiallywith the instructor. .

Lab attendance is compulsoryand is included in the evaluation procesL

Your instructor reserves the right to modifythe coune u he/shedeemsnecessaryto meet
the needs of students.

IX. COURSEANALYSISSHEET (see attached)
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ELECTRONIC THEORY ELT 901 DATA COMMUNICATION

BROAD AREAS OF CONTENT INDICATORS OF SUCCESS

COURSE TITLE AND NO.

LEARNING OUTCOMES

1)- Identify Communication copper
cable types and their use

2)- Participate in Communicationcable
termination and splicing
activities

-

4) -Undentand the term LANand the
ule of LAN

- Undentand the basic functionsof
multipleung and demultipleung in
Communication networkS

5)- Undentand the term
communicationsprotocoland the
basic t)'pe used in communication
netwo..

6)- Read and have a basic
undentanding of the code
requirement for communication
cable inltaUation

- Theory and practical identification
methods

- Read catalogues and cross references

-Theory and practical studies in
communication cable types and use

- Practical studies in communication
cable termination and splicing
techniques

- Study the use of LANand meaningof
the term LAN

-Theoretical study of the basic
functions of multiplexingand
demultipleung in communications
netwo..

- St..dy of the basic type of
cOIJlmunication protocol used

-Read section 60 in the Canadian
Electrical code book and discuss
selected codes

-Demonstrate the abilit)' to identify
ditTerent communication copper cable
types and state their use

-Demonstrate the skills necessary to
cross reference components

-Distinguish between different types of
communication cables

-Demonstrate the proper to use of
communication cables

-Demonstrate the ability to terminate
and splice fibre optic cables

-Recall the term LAN and it
applications in communication
networks

-Esplain the basic functions of
multipleung and demultiplesing

-Recall the basic type of
communication protocols

-Locate the code section that pertains
to communication cable installation
in the Canadian Electrical Code Book
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ASSESSMENT PROCESS

ASSESSMENT TOOLS

SUPPORTS

REQUIREMENTS FOR SUCCESSFUL COMPLETION

SIGNATURES:

PROFESSOR PROGRAM COORDINA TOR OR DEAN

U-ATEDATE



-------.- - -- --- - - - - - --.-----

PAGE 29

INTRODUCTION TO LASERS
INTRODUCTION TO LASERS

COURSE NAME

TOTAL CREDITS t tHR / WEEK FOR 8 WEEKS TOTAL 8 HRS

PREREQUISITE(S): COMPLETION OF ADVANCE ELECTRICAL
APPRENTICESHIP COURSE

ELI.m.
CODE NO.

L PHILOSOPHY/GOALS:This coune is a study of the principlesand techniques of
modem LASERAPPLICATIONSThe student will
gain an undentanding of safety, and basicoperation.

II. STUDENTPERFORMANCEOBJECTIVES (OUTCOMES):

Upon successful completion of this coune the student will:

1) Identify laser components

2) Undentand laser safety

3) Undentand the basic theory and operation oflasen

4) Undentand and identify laser applications

-- - - - - - -----



PAGE 30

ID. TOPICS TO BE COVERED: approximate Time (include lab or demonstration time)

1) Laser components

2) Laser safety

3)Basic laser theory and operation

4) Laser applications

NOTE:

2hn

2hn

2hn

2hn

TOTAL 8 hn

These times include theory, demonstration labs and tests for this coune.
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INTRODUCTION TO LASERS
COURSE NAME

ELT 901
CODE NO.

IV. LEARNING ACTMTIESIREQUIRED RESOURCES

Topic/Unit -1) Laser components

Le. A...amlnl ctlVltles:

Listen to presentation on Laser components

Resouftes:

Handouts, Overheads, and Chalkboard

Topic/Unit: 2) Laser safety

Leaminl Activities:

Listen to presentation on Laser safety .

Resouftes:

Handouts, Overheads, and Chalkboard

Topic/Unit: 3)Basic laser theory and operation

Leaminl Activities:

Listen to presentation on Laser theory and operation.

Resouftes:

Handouts, Overheads, and Chalkboard

Topic/Unit: 4) Laser applications

Leamine Activities:

Listen to presentation on Laser applications.

Resouftes:

Handouts, Overheads, and Chalkboard

-- - - -- -- -
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INTRODUCTIONS TO' LASERS
COURSE NAME

V. EVALUATION METHODS:

MAY INCLUDES WRITTEN TESTS, PRACTICAL TESTS, ASSIGNMENTS, QUIZZES,
ATTENDANCE REQUIREMENTS, ETC.) Your instructor reserves the right to use all or
a selection of the above mentioned evaluation methods.

ELT901
CODE NO.

A final grade wiDbe derived as foUows:

ADwritten tests for theory portion of coune 100%
may include quizzes or oral testing at the
discretion of tlle instructor. Also written or
oral assignments may be used in tbe evaluation
of tbis coune at tbe discretion of tbe instructor.

TOTAL 100%

Tbe number and types of written tests and otber forms of evaluationwiDbe set by tbe
instructor at tbe beginningof tbe ElectronicControl Coune.

VI. REQUIRED STUDENTRESOURCES:Will be indicated by tbe instructor at tbe
beginning of tbe coune if be/sbe deemsone necessary.

YO. ADDmONAL RESOURCEMATERIALSAVAILABLEIN THE COLLEGE
LmRARY:

BQokSection(TITLE, PUBLISHER,EDmON, DATE,LmRARY CALL
NUMBERIF APPUCABLE) Will be indicated by tbe instructor at tbe beginningor
tbe coune ir be/sbedeems it necessary.

vm. SPECIALNOTES

Students witb specialneeds (.. pbysicallimitations, visual impairments, nearing
impairments, learning disabilities)are encouraged to discussrequired accommodations
confidentiallywitb tbe instructor.

If a student is absent or misses a test or any kind, be I sbe wiDreceive a mark or zero ( 0 )
ror tbat particular test, unlessbe I sbe bas made prior arrangements and agreementwitfi
tbe instructor, or tbe student bas a doctor slip indicating tbat be Isbewas unable to attend
tbe testing time due to illness.

Your instructor reserves tbe rigbt to issuea make up test if be I sbe feelstbat the situation
warrants a make up test, other wiseno make up tests wiDbe issued.

Your instructor reservesthe right to modifytbe coune or cbange resource presentation
material as be/sbe deems.necessaryto meet tbe needs of students.

Lab attendance is compulsoryand is included in the evaluation process.

Your instructor reserves tbe right to modifytbe coune as be/sbedeemsnecessaryto meet
tbe needsor students.

IX. COURSEANALYSISSHEET (see attacbed)
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COURSEANALYSISFORM

ELECTRONIC CONTROL
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COURSETITLE ANDNO.

LEARNINGOUTCOMES

ELECTRONIC THEORY ELT 901 INTRODUCTION TO LASERS

BROAD AREAS OF CONTENT INDICA TORS OF SUCCESS

1)- Identify Laser components and
their use

1)- Understand tbe basicoperation of
lasers components

3)- Understand tbe basic functions and
application of lasers used
measuring and detection equipment

-Tbeory and practical identification
methods

- Read catalogues and cross references

-Tbeory in laser types, use and safety

-Study of basic operation of laser
components

- Study of basic applications of laser
components

-Demonstrate tbe ability to identify
different laser components and state
their use

-Demonstrate tbe skills necessary to
cross reference components

-Recall tbe proper to use of Lasers

"

-Explain tbe basic functions and
applications of lasers
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ASSESSMENTPROCESS

ASSESSMENTTOOLS

SUPPORTS

REQUIREMENTSFOR SUCCESSFULCOMPLETION

SIGNATURES:

PROFESSOR PROGRAM COORDINATOR OR DEAN

DATE DATE
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INDUSTRIAL COMPUTER SYSTEMS

INDUSTRIAL COMPUTER SYSTEMS
COURSE NAME

TOTAL CREDITS 5 5HR I WEEK FOR 8 WEEKS TOTAL 40 HRS

PREREQUISITE(S): COMPLETION OF ADVANCE ELECTRICAL
APPRENTICESHIP COURSE .

ELT 901
CODE NO.

L PHILOSOPHY IGOALS: This course is a study of the principles and techniques of
modem INDUSTRIAL COMPUTER SYSTEMS. The student
wiDgaiD aD uDderstaDding of basic operatioD and applicatioDs.

0. STUDENTPERFORMANCEOBJECTIVES (OUTCOMES):

UPODsuccessful completioD of this course the studeDt wiD:

1) IdeDtify INDUSTRIAL COMPUTER SYSTEMS compoDeDts

2) UDderstaDd Supervisory CODtrolaDd Data AcquisitioD (SCADA) systems.

3) UnderstaDd the basic theory aDd operation of Distributed CODtrolSystems ( DCS )

4) UDderstaDd Computer Based Interactive CODtrolSystem iDcODDectioDwith PLCs

5) UDderstaDd Computer Aided DrawiDgs aDd Graphic used iDCODjUDctiODwith CODtrol
Systems .

.. .

----
- - -- ---
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m. TOPICS TO BE COVERED: approximate Time (includelab or demonstration time)

1) INDUSTRIAL COMPUTER SYSTEMS
components

2) Theory and operation of Supervisory Control
and Data Acquisition ( SCADA ) systems.

3) SCADA application

4)Theory and operation of Distributed Control
Systems ( DCS )

5) DCS applications

6) DATA Highway PLUS & MODBUS PLUS as
Distributed Control Systems

7) INFI 90 as a Distributed Control System

8) Computer Based Interactive Control System
in connection witb PLes

9) Panelview and Controlview as interactive
control systems

10) ABInteUigent terminal as interactive control system

NOTE:

nese times include theory, lab and tests for tbis coune.

2bn

2bn

2bn

3bn

2bn

6bn

6bn

3hn

8bn

ila

TOTAL 40 bn
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INDUSTRIALCOMPUTER SYSTEMS
COURSENAME

ELT 901
CODE NO.

IV. LEARNING ACTMTIES/REQUIRED RESOURCES

Topic/Unit -1) Industrial Computer Systems Components

L . A". .t.eamlDl ~tlVIles:

Listen to presentation on Industrial Computer Systemsand their ~omponents

Discusthe use of industrial ~omputersystemsand how they relate to the eledrical trade

Participate in questionsI answer time for the topic

Resouftes:

Handouts, Overheads, Chalkboard

Lab Equipment and Material

Topic/Unit: 2) Theory and operation of SupervisoryControl and Data Acquisition
( SCADA) systems.

Leaminl Adivities:

Listen to presentation on SCADA Systems and their components

Participate in questions I answer time for the topic

Handouts, Overheads, Chalkboard

Lab Equipment and Material

Topic/Unit - 3) SCADA application

Leamin, A~tivities:

Listen to presentation on SCADA system applications

Discus tbe use of SCADA systems and bow tbey relate to tbe eledrical trade

Participate in questions I answer time for tbe topic

Handouts, Overheads, Chalkboard

Lab Equipment and Material

- --
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TopiclUnit -4)Theory and operation of Distributed Control Systems ( DCS )

Leamina Activities:

Listen to presentation on Distributed Control Systems and their components

Discus the use of industrial computer systems and how they relate to the electrical trade

Participate in questions I answer time for t~e topic

Resources:

Handouts, Overheads, Chalkboard

Lab Equipment and Material

TopiclUnit -5) DCS applications

Leaminl A~tivitiel:

Listen to presentation on Distributed Control Systems applications

Discus the use of distributed control systems and how they relate to the electrical trade

Participate in questions I answer time for the topic

Resources:

Handouts, Overheads, Chalkboard

Lab Equipment and Material

TopiclUnit - 6) DATA Highway PLUS & MODBUS PLUS as Distributed Control Systems

L ° A ° °tieamlDl ctivi es:

Listen to presentation on DeS Systemssuch as AllenBradley's Data Highwayand
ModicontsModbus Plus systems.

Discusthe use of these systemsand howthey relate to the control of equipment

Participate in questions I answer time for the topic

Participate in lab activities related to this topic

Resources:

Handouts, Overheads, Chalkboard

Lab Equipment and Material
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Topic/Unit -7) INFI 90 as a Distributed Control System

Leaminl Activities:

Listen to presentation on INFI 90 as a DCS Systems and related components

Discus the use of INFI 90 and how they relate to control of equipment

Participate in questions I answer time for the topic

Participate in lab activities related to this topic

Resources:

Handouts, Overheads, Chalkboard

Lab Equipment and Material

.
TopidUnit,:, 8) Computer Based Interactive Control System in connection with PLCs

Leaminl Activities:

Listen to presentation 08 Computer Based Interactive Control Systems and their
components

Discus the use of these systems and how they relate to the electrical trade

Participate in questions I answer time for the topic

Resouftes:

Handouts, Overheads, Chalkboard

Lab Equipment and Material

TopidUnit -9) Panelview and Controlview as interactive control systems

Leaminl Activities:

Listen to presentation on Panelview and Controlview as interactive control Systems and
their components

Discus the use of these systems and how they relate to control of equipment

Participate in questionsI answer time for the topic ~

Participate in lab activities related to this topic

Resouftes:

Handouts, Overheads, Chalkboard

Lab Equipment and Material

-- - - - - --------- --- ---
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Topic!Unit - 10) ABIntelligent terminal as interactive control system

L . A t. . .eamlDl c IVltles:

Participate in lab activities related to this topic

Resources:

Handouts, Overheads, Chalkboard

Lab Equipment and Material
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INDUSTRIAL COMPUTER SYSTEMS
COURSE NAME

ELT 901
CODE NO.

V. EVALUATION METHODS:

MAY INCLUDE WRITTEN TESTS, PRACTICAL TESTS, ASSIGNMENTS, QUIZZES,
ATTENDANCE REQUIREMENTS, ETC.) Your instructor reserves the right to use aU,or
a selection of the above mentioned evaluation methods.

A final grade will be derived as foUows:

All written tests for theory portion of coune
May include quizzes or oral testing at the
discretion of the instructor. .

All assipments, lab written assignments,
lab proJects and practical tests. Your
instructor reserves the right to use aU, or
a selection of the above mentioned
evaluation methods.

20%

80%

-
TOTAL 100%

The number and types of written tests and other forms of evaluationwillbe set by the
instructor at the beginningof the ElectronicControl Coune.

ELECTRICAL APPRENTICESHIPGRADING:
A-85 TO 100%
B-75TO 840/.
C-60 TO 74%
D-55 TO 59%
F- UNDER55% FAD..

ELECTRONIC CONTROLSIS AN EIGHT WEEK COURSEWITH 30 HOURSPER
WEEK INSTRUcnON.

THEIR ARE TWO REPORTABLESUBJEcr WHICH CONTAINALL THE AREASOF
INSTRUcnON AS OUTLINEDBELOW ANDTHEIR OVERALLMARK %.

REPORTABLE COURSE##ELN901 COMMUNICATION&;COMPUTERSSYSTEMS

CONTAINS: (I) DIGITAL ELECTRONICSTHEORYANDLAB 5HRS 33%

!

2

!

FIBRE OPTICS THEORY AND LAB 3HRS 200/.
3 DATA COMMUNICATIONS IHRS 7%
4 LASERS IHRS 7%

(5) INDUSTRIAL COMPUTER CONTROLS 5HRS .1lli
TOTAL 15HRS 100%

REPORTABLE COURSE # ELN 902 CONTROL &;POWER ELECTRONICS

CONTAINS: (I) DC DRIVES THEORY AND LAB 5HRS 33%
(2) AC DRIVES THEORY AND LAB 5HRS 33%
(3) PLC CONTROL THEORY AND LAB 5HRS ~

TOTAL 15HRS 100%

------------------ ----
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VI. REQUIREDSTUDENTRESOURCES:Will be indicated by the instructor at the
beginningof the coune if he/shedeemsone necessary.

vn. ADDmONAL RESOURCEMATERIALSAVAILABLEIN THE COLLEGE
LmRARY:

Book Section(TITLE, PUBLISHER,EDmON, DATE,LIBRARYCALL
NUMBERIF APPLICABLE)Will be indicated by the instructor at the beginningof
the coune if he/shedeems it necessary.

vm. SPECIAL NOTES

Students with specialneeds <egophysical limitations, visual impairments, hearing
impairments, learning disabilities) are encouraged to discuss required accommodations
confidentially with the instructor.

Lab attendance is comp,!lsory and is induded in the evaluation process.

Your instructor reserves tbe right to modify tbe coune as be/sbe deems necessary to meet
tbe needs of students.

IX. COURSEANALYSISSHEET (see attached)



ELECTRICAL APPRENTICESHIP

COURSETITLE ANDNO.

LEARNINGOUTCOMES

COURSEANALYSISFORM

ELECTRONIC CONTROLS
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ELECTRONIC THEORY ELT 901 INDUSTRIALCOMPUTERS SYSTEMS

BROADAREASOF CONTENT INDICATORS OF SUCCESS

1)- Identify Industrial Computer
System Components

I

I

I

I

I
I

2)- Understand tbe basic operation and
use or a SCADA system

3)- Understand tbe basic operation and
us of a DeS system

4)- Understand tbe use or Data
Higbway Plus and Modbus Plus as
DCS systems

5)- Understand tbe use of INFI 90 as a
DCS system

6)- Understand tbe use or computer
based interactive control systems in
relationsbip to PLC control

7)- Understand tbe use or Panelview
and Controlview as interactive
control systems

8)- Understand tbe use or AD-
InteDegent terminal as an
interactive control system

-Tbeory and practical identification or
Industrial Computer System

Components

- Study or tbe basic operation of
SCADA systems

- Study of tbe basic operation of DCS
systems

-Demonstrate tbe ability to identify
Industrial Computer System
compo~ents

-Recall tbe term SCADA and its basic
function

-Recall tbe basic operation of a DCS
system

- Tbeory and practical identification of -Explain tbe basic concepts of DCS
Data Higbway Plus and Modbus Plus systems such as Data High Plus and

as DCS systems Modbus Plus systems

-Tbeory and practical identification of
INFI 90 as DCS systems

-Study the use of computer based
interactive control systems

- Practical uses of Panelview as a
interactive cODtrolsystem

- '..'actical uses of AB-Intellegent
terminal software as an interactive
c'1»ntrolsystem

-Explain tbe basic concepts of DCS
system sucb as INFI 90

-Demonstrate the use of interactive
control systems in the lab

-Demonstrate tbe use of a panelview as
an iDteractive control system

-Demonstrated the use of AB-
Intellegent terminal software as an
interactive control system



,
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ASSESSMENTPROCESS

ASSESSMENTTOOLS

SUPPORTS

REQUIREMENTSFOR SUCCESSFULCOMPLETION

SIGNATURES:

PROFESSOR PROGRAM COORDINATOR OR DEAN

DATE . . DATE
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ELECTRICAL APPRENTICESHIP ELECTRONIC CONTROLS
MARK SHEET FOR ELECTRONIC THEORY ELT 901

DIGITAL FIBRE DATA LASERS IND. TOTAL FINAL
STUDENT'S MARK MARK COM MARK COMPo MARK GRADE

NAME OUTOF OUT MARK OUT MARK OUT LETTER
33 OF 10 OUTOF OF 7 OUT OF 100

7 OF 33

1

2

3

4

5

6

7

8

9

10

11

11

13

14

15

16

17

18

19

20

AVERAGES
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ROOMS THAT ARE REQUIRED FOR THE ABOVE
MENTIONED SUBJECTS

DIGITAL ELECTRONICS 5 hr 2 hr THEORY ANY ROOM THAT
HOLDS 20 STUDENTS

3 hr LAB BI010 OR BI020

FIBRE OPTICS 3 hr 3 hr LAB BI0I0 OR BI020

DATACOMMUNICATION 1 hr 1hr LAB BI0I0 OR BI020

LASER 1 hr 1 hr LAB BI010 OR BI020

INDUSTRIAL COMPUTER 5 hr 2 hr THEORY ANY ROOM THAT
HOLDS 20 STUDENTS

3 hr LAB BI040


