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FROM: R, E. Morrison, Jr., Ph.n;j%} W""‘" '
' High Technplogy Coordinat ot

TO: The People of Georgia
. s ! A} .
- - RE: }r&me to the Engineeying Technology Curriculum
/

In the past two years, Georgia has taken the lead in
Iumen resource development of engineering technicians for
the stage's industry. This lead ensures that the industries

: locating in ia, or existing industries plamm% expansion ,
/ or retooling will have a readily available supply of highly
‘ skilled, educated, and technically adaptable technicians.
Over two million Georgians have been trained in the past
4 twenty years in the state's network of thirty technical “x

schools, junior and commumity colleges.

' A quantum step was taken in 1982 when the General
Assenbly appropriated over $13 million to upgrade the technical school
programs to ‘'state-of-the-art' in the electronics, electromechanical and
mechanical technologies. In that allocation were directives to dévelop -
two year engineering technology programs in the same three fields. These
two year programs for a degree of Associate of Applied Technology were
begun in 'Segtenber, 1982. The new curriculum, highly qualified technical
staff, the latest in instructional equipment and a highly motivated
student body are now in place., Our first graduating; classes enter the
'World of Work" in June 1984. The rhetoric of what should be done is
behind us;. high technology training for emgineering technicians is a fact
in Georgia. '

New and expanding industries will find a new atmosphere of cooperation
where the human resources required to ensure a skilled technician workforce
is available. Productive and credentialed employees are available with a
gi{ive attitude toward change, adaptability, flexibility and upward

ility. '

*
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The People of Georgia o ' ‘ - o .
‘ July 3, 1984 : | .
. Page 2’ - : ] ‘

1

'y “ ¢
: Each of the dmeehightechnolp& programs is based upon a eolid . % ‘
. foundation of mathematics, physics ‘and.an understanding of the findamentals
' basic to the technologies. An understanding of systems, cluse ties to local
business and industry, computer lz.te.racy, and charact-ristics of the higi
technology programs. .
. The Georgia 'High Technology Advisory Council" was appointed by the
Governor as a,blue ribbon committee to advise the executive branch of
govermment, the General Asgenbly, the Board of Education, the Board of !
Regents and the new-Board on Post Secondary Vocational Education
high techmology and engineering technology education issues.
The comcil is composed of 12 high technology industry representatives
in the state and is coordinated by theHighTeclmoloyCoordinator R

Georgia's éﬁ:ﬁ: t to industry, 'hi- tech" and quality training i$ , -
now in place. herein are the coordinated pieces that w -

- a comprehensive and viable program in the engineering technologies It is
in the basics - thig is and will be the difference in Georgia's human
resource development product....... . .the engineering technician.

L
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' Education for The-TecKﬁlclanz An Introduction . -~

3

RATIONALE

-
7~
e
-

) Relevant education and tralnlng to prepare englneerlng
technicians is a critical concern for the productivity needs
of .this - natfon.. As new and changlng technologles and
processes . for manufacturing, .onstruct!on. communication,"
energy, and research and development occur wlth great
rapidity, the need For engineering assistants who can per#orm
the "nuts—and-bolts" «probfem-soiving tasks . associated with
current technology has increased slgnlficant]y. Modern
fndustial and engfneerlng devices  that are multisystem in
nature require the sogt of éeVelopmental. maintenance,
support, and operational personnel who can change, adjust, and
adapt to new 'situation and utilize increasingly sophisticated
hardware with.a minimum of retrafning. In all, this trend
towara fnnovation as the statqs-&uo has helgﬁfened the need
for a H>trained technicfan who combines <theoretical and
conceptual knowledge with the manipulative, "hands-on" skill
of an artisan or craftsman. It is toward this®end that modern
technical education mﬁgt be focused. The remainder of this
document offers information and procedures necessary to train
engfineering technicians who-can make a contribution in the
emerging téchnologies.

PURPOSE AND OBJECTIVES
PURPOSE

The purpose of the Engineering Technology Program in
Georgia is to produce 'specfalists who possess the broad base
of knowledge, skill, and attitude, necessary to be productive
in modern technical! occupations that are characterized by

rapid change and highly sophisticated content. _
. v //
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OBJECTIVES

1. To provide basic knowledge, skill, ahd _attitude
development based on a - systematic analysis of the
occupational domain to be served. . .

2. 1o produce a technicfan whc s able to deal with-the
complex systems interactions that characterize modern.
technological environments. o '

3. To provide program options that allow in-depth study in
specialized areas of the occupational domain beyond the
~basfc skill level.,

4. To provide for awarding of credit leading to an associate
- degree credentfal, as well as options toward other degree
"credentials. t .

5. To provide. instruction: that maximizes the application of
‘knowledge, skills, and attitudes fo real work situations.

6. To provide instruction that prgbares the student for the
complex problep-solving nature of highly technical
occupations.\ . '

*

7. To fully coordinate the high-technology program witQ{neeUs
of business and industry through a Frocess of
school-community—-business inter—cooperation.

8. To provide a system of Iinstruction that fs fully
responsive to, and perceptive of, the intrinsic nature of
change and innovation in highly technical occupations and
disciplines.

TECHNICIANS DEFINED

In general the work role of the engineering technician
falls between that of the vocétional~industrial_tradesman and
that of the professional engineer. This is a broad range and
is fll-defined 1in practice, having grdy areas of  work
requirehenfs at either end of the continuum and at many points
in Between. Perhaps the best way to define a technician {; by

-
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a summary of tasks performed and the accompanying skills
required. This must of necessity be done in a broad and

' 4 ' )
general{zed fashion with Provisions for more specificity left

“

to irdividial Job  descriptions. (The basis for this

_description may be Fouhd in- a U.S. Office d?,Educatlon

research report entit.ed Occupational Criteria and Preparatory
Curriculum Patterns in Technical Education Programs.’)

It is generally agreed that the ergineering techniclan’

must have the following kinds of special skills and
and abilitieés: -

l. Proficiency fn the use 5?’£he disciplined and objective
sclentific method in practical application of the basic
principles, concepts, and laws of physics as they
comprise the scientific base for the individual‘s field
of technology.

2. Facility with mathematics; ability to use algebra and
trignometry as nroblem-solving tools In the deve l opment
and definftic~ LF, or to quantify, scientific phenomena
or principles, and, when needed, an understanding of -
though not ne .sarily facility n - higher mathematics
through analytical geometry and some calculus according
to requirements of technoiogy. .

3. A thorough understanding and facility in the use of
materials, processes, apparatus, procedures, equi{pment,
methods, and techniques commonly used in the technology.

4. An extensive knowledge of a field of specializati with

an understanding of applications of the uq¢2?lying
Physical sciences as they relate to the engfneering or
Industrial processes, or research activities that
distinguish the technology of the field. The degree of
competency and depth of understanding should be
sufficient to .enable technicians to establish effective
rapport with scientists, managers, and engfneers with
whom they work and to enable them to perform a variety of

det
/

-
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5.

- Communication skills that f{nclude the ability to record,
analyze, interpret, and transmit facts and ideas with .
complete objectivity orally, graphically, and in writing.

Activities Performed

' t

Technicians are gxbectédhto perform work tasks and/or
support to engineers related to any of a combination of
the following kinds of activities:

. - ' 8

Applies knowledge of science and mathematics extensively
fn rendering direct technical assistance to physical
scientists or engineers engaged in scientific research and
experimentation. - .

Designs, develops, or plans modifications of new products,
procedures, techniques, processes, or applications under
supervision of scientific ‘or engineering personnel- in
applied research, design, and development.

Plans, supervises, or assists {in finstallation and
inspection of complex scientific apparatus, equipment, .
and control systems.

Advises regarding operation, maintenance, and repair of
complex apparatus and equipment with extensive control
systems.

L 4

operations. as a member of the
management unit re le for efficient use of manpower,
materials, money, equipment or apparatus {in mass
production or routine\technical service.

Plans production

Advises, plans, .and est imates costs as a éield
representative of a manufacturer or distributor of
technical appartus, equipment, services, and/or products.

Assumes responsibility for performance of ' tests of
mechanical, hydraulic, pneumatic, electrical,’ or
electronic components or systems in the physical sciences

and/or for determinations, tests and/or analyses of
substances in the physical and other engfneering-related
sciences; and/or for determinations, tests and/or analyses
of substances in the physical and other
engineering-related sciences; and prepares appropriate
techpical reports '‘covering the tests. :

-

4
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8. Prepares or fnterprets engineering drawings and sketches.
or writes detailed scientific specifications or procedures
‘ _ ‘for work related 'to physical sciences.

9. Selects, compiles, and uses technical information from
rgferences such as engineering standards,. “procedural
outlines, and technical digeets of research findings.

10. Analyzes and ‘interprets information obtained from
precision measuring and recording instruments and/or
special procedures and techniques and makes evaluations
upon which technical decisions are based.

ll1. Analyzes and diagnoses techﬁical problems that involve
fndependent decisfions and and judgement that require, in
addition to technical know-how, substantive experience in
\xthe ogcupat{onal fields. _ .
12

-

Deals with a variety of technical problems fnvolving many
' factors and varfables that require an understanding of
applied- scientific and technical understanding = the
antithesis of narrow specialization. :

It is recognizedy that 'no two-year technical trafining
program will be sufficient to pregare engineering tecﬁpicians

for all the problems they will encounter 1{n the w0rkplace,
. The training should however be sufficient to:

l. Provide occupational skills that are compatible with
at least entry-level employment 1{in the chosen field.

2. Provide a broad base of ‘knowledge in science,
mathematics, and technical subjects that will allow
the technician to progress to higher levels of Job
competence {n an environment characterized by rapid
change and fnnovation.

.



\

A DESCRIPTION OF ELECTRONIC ENGINEERING tfﬁHNOLOGY
"y

The purpose of this section Is‘to~d§scrlbe whé:‘
an Electronic Engineering Technician does and to
give some feel for what the general occupational
fleld of electronics is |ike.

A

HISTORY

L ' s .

In the 1920’s, it wastpopular ¥o bufld a radio
receiver with a silver "cat’s. whisker" ‘wire and a
| ead sulfﬂ&z’fcrystal (galena). The vacuﬂm'?ﬂzlo
tube however, déveloped rapidly and replaced the
. mcat’s whisker."” In the 1950‘s scientists couldisee
the 'llmltatlons of vacuum tubes.,particularly fn
computer and space application, because oﬁlthejr
bulkiness and the heat they gengrated. . The use of
crystals instead of radio tubes was revived, and
very rapidly developed.',

A great deal of this progress was due to the
space program. The demand for miniaturization in
rockets led to the development of the {ntegrated
curcuft. Due to this minfaturization, computers are
now teing bulit on a one-square-foot circuit board.
Some are even being buflt on circuit boards with
less area. Some of today’s hand-held calculators
perform more functions than early generation
computers. . Some of these earlier computers required
the space of a large room. The associated wiring
also required a large space. In some cases the
floor might have to be raised or the ceflings
lowered to provide this additional wiring space.
Along with these space requirements, some of the

7 > ’
earlifer computers would require temperature— and
humidity-controlled environments. Today’s computers

16
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wi@l usually operate at room temperature with no
problems. Because of this minfaturization, more and

A . .
mbrgﬂ/computer cifcuits are befng built on less and

less area. This will bring about the use of

higher—-level lénguage and performance of more and-

., more functions.

Even though many advancemenés have been que in
computers, this is not the orly area of advancements
fn ‘ electronics. Due to | mlnlaturlzatlon many
advanceménts, have been made ﬂn the %electronlc

. communfcatiéon field. ngay. radio recefivers are

.buflt into the tio oF-eyeglass
frames, and as units that fit entirely in the ear.

being bullt on ja- single integrated circult chip.
Haaring afds Qoé

Mgcroprocessors are used in fndustry to
automatically compensate for undesirable variations
in complex processes. , This éurrlculum :gulde
provides {nformation on nrqpé;lng technicians for
the complex and < exciting wo?Td7 of - modern

. 2

electronics. ’"/\fJ' %

THE ELECTRONIC ENGINEERING TECHNICIAN’S ROLE

Electronic Engineering Technicians are employed
in many different types of jobs. An EET, Electronic
Engineering Technician, may be employed in one of
the following six broad Jjob classlflcatlons:
l. Ffeld Serivce Technic!an
. . Broadcast Engineer.

Operations Technician.
Bench TechnIFIan.
Engineer’s Assistant.

O U oa w N

Sales Engineer. _
There are many job titles. . Some may be used by
just one company. The job classifications |isted

17



above. could also be Job titles. :
. Field service . and sales technicielfs are those
who ‘sel) ‘and serv{ce equlpment in the user’s place
of buslness. - This Job classlflcatlon usually
requlrés a lot ‘of travel. The required ‘“travel may
be locel. statewlde. or natlonwlde. Field service
technicians may servlce equipment such as computers.
comounication systems, or electronic ' control
systems. They are capable of installing, operating,
_troubleehootlng. and .trafnfng at the customer’s
loggtion. Communication abilities are Importent(4$t3
t??iffield. o . , \
Broadcast enginéer s a term usually.used for
technicians in public broadepst communications.
When. you think of public broadc:ast communi catfons,
you qsually think of standard AM and FM radio and

E

television stations. This ‘type of Job cou)d
‘ encompass electrormic equipment servicing, and.
station operation. However, there are many other

areas in which yeu'mlght work. These include mobile
communications gear (police and emeréenéy vehicles),
ground-tased microwave systems, and statellite
communications. 1t should be neted that anyone who
works on a broadcast transmltter must have proper \

certificatfon by the Federal -Communicat fons
Commission. '

An operations technician works In a
manufacturfing ?aclllty trat maintains automated '
equlpﬁent. He or she checks and maintains

electronic control! devices and systems, checks and
calibrates measuring equipment, and trains skilled
plant workers {n the operation of electronically
controlied equipment.” This technician may also
fabricate special electronic apparatus for use in
. : the manufacturing plant.

*
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Bench technician could . be a job .title as well as

a, job description. However,. it is usually a job
descrlptlop: This type oF Job . usuaf]y does not

Al

requir€ €ravel. A bench techplclan is a technician

who servlces electronic equipment f\\\:Jmulated-

‘ environment, such as radio dnd TV repalngr.

An englnepr s asslstant}gr research asslstant is -

usually & technician who, works closely witn ah
engtneer. 1 This technician tght/ do a variety of

Jobs to assist the engineer “in -dey;lobing new *

‘devices or doing ‘basic research.. Some of=these Jjobs

might lnclude buftding, testlng. or troubleshootlng.

circuit prototypes. - !

The above Job classifications are not isolated
" to oneﬂ,area of electronics.: An example of ‘this
could be the engineer’s assistant. The engineer’s
assistant, might bulld the prototype of a
cémmunlcatlons. . computer, or f{ndustrial coﬁtro]
circuit.. Another exampﬂb would be a sales engineer
who‘mlgh't have technical know'l edge of communications
and therefore sell communicatfions equ?pment.
Another sales engineer might have technical
knowledge of computers and sell . computers or
computer equipment.

There are many Job titles ' for an Electronic .

Engineering Technician. The ones digcussed here are
general {in  ~description and troul differ from a
specific_Jjob title in a particular any. The

following Job descrlption'Fdf electronics technician

fs re-printed from the chtiohgrx of _Occupational
Titles (DOT) of the U.S. Department of Labor.

' s
003.161.014 ELECTRONICS TECHNICIAN (PébFESSIONAL AND
KINDRED)

N

13
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Applies ~ @lectronic theory  principles of
electrical circuits, electrical tasting- proc res,
engineering mathematics, phystcs, and related

knowledgé to lay out,: bufld, test,- troubleshoot(.
.repair, and modify developmental gid production

electronic equipment, such As camputers,
miss{le-control instrumentation, and mad¢hine too
nume%icpl contrgis: Discusses layput amd assembly
problems with ELECTRONICS ENGINEER (professional and
kindred) and draws skatches £Q clarify destgn
details and fung al’ er pteria of electronic unlts.
~Assembles experl circuitry (breadboard); -

. complete prototype m&?

Instructﬁb technica manuals. and knowledge of
electronic = systems .and components - and their
functions. Recommends changes in circuitry or
|n;ta|latjo§)pecificat|ons to simplify assembly and
maintenance Sets up standard test .apparatus or
contrives-test equipment and circuitry, and conducts
functions, operations, environmental, and |ife tests
to evaluate performance and reliability of prototype
or production model. Analyses and interprets test
data. Adjusts, caiibrates, aligns, - and modifies
circuitry and components and records effects on unit
performance. Writes technical reports and develops
charts, graphs, and schematics to .describe and
fllustrate systems operating chéracteristics.
malfunctions, dev'stions from design specifications,
and furictional Ilimitations for consideration by
professional engineering personnel in, broader
determinations affacting systems design and
laboratory procedures. May operate bench lathes,
drills, 'and other machine tools to faoricate
ronprocurable {tems, such as coifis, terminal boards,
and chassis. May check ouit/newly inastalled quipemnt
in afirplanes, ships, afd structures to evaluate

system performance under actual operating
conditions. May instruct and supervise lower-grade
technical personnel. May be designated according to

specialization in electronic application as

COMPUTER-LABORATORY TECHNICIAN ( professional and
kindred) DEVELOPMENT-INSTRUMENTATION TECHNICAN
(professional. and kindred):
ELECTRONIC-COMMUNICATIONS TECHNICIAN (professional
and kindred); ELECTRONIC TECHNICIAN, NUCLEAR REACTOR
OPERATOR TRAINEE (professional and kindred):
ENGINEERING-DEVELOPMENT TECHNICIAN

(afrcraft-aerospace manufacturing);
SYSTEMS- TESTING—LABORATORY TECHNlClAN (professional

and kindred).

11
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CAREER OPPORTUNI?IES IN ELECTRONICS
o )
A wide diversity of employmont opportunlt!cs are
availatyle fo electronic.graduates, sq[ﬁ-ny that it
would be lmprgctlc.l .to try ‘to list them a)).

‘Electronic ‘equipment fs so  widely used that |

clcctronlc todhnlclann are needed In hundreds of
dlffcrcnt areas, a few of whlch are described below.

Computer ropalr m ght Include field service,
component .evel ' trou e-shooting, "or programmtng
~ equipment for g#stlng purposes. Computcrs are usseB
‘increasingly ‘o program quhines to perform

manufacturing . operations: ,thus manufacturing
operationss’' thus m‘hy lndusﬁrles emp oy computer
repair technicians. - >

Equipment testing involves oporatlng computeried

test oqulpmont. Equlpment testing might also
involve writing computor programs to automatically
test equipment as well as equipment maintenance and
cal ibration. | L

Elcctronlc Engineering Technicians can usually
find Jobs in the commuriications flield as
tcchnlcalna. " In this fleld a tachnician mlght be
cxpocth to provide maintenance for varfous types of
‘equipmen®.. Sone of this equipment gnlght be
mlérocomputers. transmitters, cameras, video tape
recorders, and satellite equipment. "

Computer engineering is. a: jJob that includes
working with engineers on the design and testing of
computers. In computer engineering a technician
might be fnvolved in writing programs for testing as
wael) as solving iInterface problsms. The above
classifications are a few general barqer
opportunities in the field offg]ecfrqnlcs. '

Nuclear instrumentatiorn techniclians work {n

: 12 2]
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nuclear—fueled power plants, resear.ch facilities,
and nuclear fuel reprocegsing plants, maintaining,
operating, : and’ troubleshaoting instrimentation
associated with nuclear reactor functions.
Electronic commponent or unit design (packaging)
technicians aid 1In the design and construction of
electronic components for varfous appliances - -and
rt.i " a good example
of .a "packaged” unit. Other c nents might
include - the control - system a robot,

-Iinstrumentation modiles in a ma acgyfing plant,

electronic air condirioning coqyrol un{ZQ and viﬁqo'
game components. .

P:oducb evaluation technicians evaluate products
for potential purchase, sales, various aspplications,
and {n soine cases, for information about competitive '
products. For examp!s, an electronic mot!oin sensor

might be evaluated for possible’ QPplications in
home burglar slarms, manufacturing robots, or
automatic door-openers. ' ‘ '

Qual {ty- control techniciahs often work {n plants
where electronically-controlled equipment s used to
test products at various points in production. , )

Biomedical electronics technicians work in
research {hstitutions and hospitals {in ‘various
phases od equirﬁpnt design, maintenance, and
operation. Most equipment that monitors biological
processes, such ‘- as .cardiac monitors, spirometers
(for measurement of ;Espiratory function), s
electronically controlled. Many breakthroughts have
been made also in the design of electronic aids to*
handicapped persons, such as visual detectors' for
blind persons, or 'electronic sensors that actuate
artificial 1imbs or muscles. ‘

Rockets and spsce telemetering technician wofrk

Y oeZ ‘



with telemetry systems that are ‘sent Into outer
apace. Telemetry (s the measurement of a physical
quantity, such as voltage, pressure, or ‘temperature,
and. transmission of ‘that quantity to a receiving
apparatus that '?isplays .6r records ,'1€. Space
telemetry, made possible the pictures of Saturn
brought to us by way of the Voyager spacecraft. -

[4
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l.. ~PROJECTED JOB OPENINGS IN GEORGIA  FOR'

TABLE
7 i
HIGH-TECHNOLOGY ENDUSTRY )
YEARS RANK TECHNOLOQY "ﬂost likely"Average Annual
" Job Obenlngs ‘
1980-1985 1 Computery/Computer SerQIces 4.8;2
i 2 Communications ' 1,884
3 Avionics 800
4.\‘ Robotiés/Automatlon , 643
5, Fiber/Laser Optics , 170
6 Biology ' 80 ‘
7A Solar Energy ) ' 9
1985-1990 f + Computer/Computer Services 5,472
2 Communications 3,475
3 AQIonIcs : ,19074
4 Robotics/Automation 848
5 Fiber/Laser Optics 315
6 Bloiogy 160
' 7 S?lar Energy | 20 -
1990-2000 | Communications ' Y. 7,220
) 2°  Computer/Computer Services 6,222
3 Avionics 1,713
4 Robot i cs/Autgnet fon l, 244‘
' 5 Fiber/Laser Optics 800
6 Biology '+ 450 . 8
7 Solar Energy ! 93
B | )
15, r



EET PROGRAM !}

’
,

The electronic engineering technology, EET,
program {s a seven-quarter program with opportunity
for indepth study. This program {s made up of
courses common to the electromechanical e;alneering
technology, EMT, and the mechanical engineering
technology as well as EET qoré and elective courses.
~ There are several courses common to all three

engineering technology programs wh]ch are:

Mathematics I, Il, and 111

Physics I, Il, and 111

DC Circuits

AC Circuits y
. Graphics %~ (Mechanical Drafting)

Technical Communications

Economics |

Human Relations

Computef Fundamentals

. Electromechanical Devices

The English, technical communicatl:g;’and human
relations courses will enhance the studént’s ability
to commun{cate thFough technical reports and
interpretation of" \technlcal_ data. These _ are
important ¢in all filelds, but none more than sales
and service. "

Courses in eleétromechanicalL devices and
Fundamehta[s of electricity and electronics will

provide the student with an Introduction to
electricity, as well ai\t:?tots ~and generators.
Today, the engineering ‘technician, regardiess of

specialty area, needs to have a basic understanding
of electricity and electromechanical devices. The
.electronfcs engineering technicfan must have a
degree of understanding énd competency to(énable the

25
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fndividual to do such work as datall deslgn using

establ fshed design procedures. '
Graphics is a mechanical draFtYnd course that
-each engineering technology student must take unless
" transfer credit is given. This course will enhance
the 'student’s - ability 'fo understand engineering
diagrams that are used in everything from bridges to
printed circuit moards. . "

Economics {is another requlred coursu that s
Tmportant to each student. - This course will afid the
engineering techplcf&n in naking cost estimates on
projects. Even more important, thls_codhse will
preparetthe student to function in today’s economic:
environment. )

Engineering technology principles can be
obtained from courses -in mathematics, physics,
materifals and processes, and computer programming.
' When faced with te¢hnical problems, these principles

.wtll help the engineering technician understand and

solve these problems.

EQUIPMENT USED BY THE ELECTRONIC ENGINEERING TECHNICIAN

The amounts and types of test equipment
available for use by the electronic engineering
technician, appears to be overwhelming when fjrst
viewq&. However, upon cioser examination you would
Flnd<gj?at all test equipment lnstfuments seem to

belon to orve of three basfic categories: meters,
plotters, and generators.

METERS

Just as there are three basic categdries of
test equipment, there are two subcategories of
. meters. The designation of the type of meter is

17 26




based upon the type of signals that are generated
and,modified brtween the input to the device and the
output of the device. These two categories are
called analog and digital. '

Analog Meters ‘ .

The analog meter (s characteried by signals
that are continuously variable, and thus the output
data is displayed by a needly moving in front of a
f { xed scale { or vice versa in cértaln
circumstances). The analog meter was the first type
of electronic test equipment avalilable for wuse by

technicians and still forms a very large group of

" instruments.

_ Some of the typical! analog meters that you will
soon encounter go by the descriptive names of
voltmeter, for measuring vol tage; ammeter, for
measuring electric current (amperes); ohmmeter, for
measur {ng the electrical resistance (ohms) of
components; Voit-Ohm-Multimeter (VOM), an {nstrument
that can measure all the above and that has several

ranges for each function.

Digital Meters
In contrast to the analog. meter, the signals

found in the conditioning circuitry of these meters
are not coptinuously variable but are found In
discrete amounts that can be represented by whole
numbers. The digital meter is relartwely new to the
scene, but Yt is gaining Iin popularity because of
the high degree of accuracy and resolution of
measurements and the low production costs of the
fnst: uments.

The most gommon digital meter you wiil soon

encounter is the DMM or Digital Mulitimeter. wWhere

-
A
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the typical accuracy of the analog multimeter was no

'better than +/- 3% of _a full-scale reading, the

medern DMM can be expected to have a basic accuracy
bétggr than +/- 0.5% of the reading.

‘Other Meters

Othef mezers avaflable for use todé& offer
accurate measure of many electronic quantities other
than the basic parameters of' voltage, current and
resistance. Meters can also provide the measure of
frequency, nhase angle, impedance, reactance, .
capacitance, {nductance, and power. Meters are the
largest - of the categories of test instruments and
often cen be found fn conjunction with the other two
categories.

PLOTTERS

The test equipment that fits wunder this .
category is fdentified by the fact that measurements
are presented visually either on the face of a
cathode-ray tube or on paper (graph). Another
fdentifier is that this type of test equipment shows
how one measured variable f{s related to another
variable. This s unlfke the meter equipment that

-can only éﬁow the Iinstantaneous value of one

varfable at any one time.

The plotting equipment that displays data by a
cathode-ray-tube (CRT) is best known as an
oscilloscope. The oscilloscope can present the
value of voltage with respect to time, where the
vertical divisions are measured in wvolts per
centimeter\and the horiontal divisions are measured
In seconds/per centimeter. Another type of plotting
equipment that wuses the CRT to display data is
callied the spectrum analver. With this instrument

!
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the horiontal display represents frequency and the ‘
vertical display represents voltage or signal level. .
New, more exotic {nstruments that use the CRT for ,‘
displaying data are. entering the market under the
general name "analyzer"; these I{nstruments can
display many different. types of data.

Plotting equipment that displays data vfa paper
are known as chart recorders (or X-Y plotters) and
strip-chart recorders. These instruments cah
display the same type of data as the instruments--
mentioned above, but do so0 in the form of a
permanent record. An advantage of these fnstruments
is that they are available with multiple pens (each -
of which can write with a different color), which
gives one Iinstrument the ability to display many
varlables. '

The plottlng test equipment can be applied with

great success to many measurements where fts use can .
provlde greater understanding than the use of meter

devigps. )

GENERATORS : : ,

The last category of electronic test equipment
to be examined is the generator. Generators allow
the technician to select an input a signal for
diagnostic work in troubleshooting faulty
instruments or systems. There {s no single type of

R generator since there is no single type or range of
sigral frequencies. Because electronic devices use
many different types of signals there is a need for .
many different types of signal generators: Ing L
addifion there are many ranges of frequencies, each
requiring ¥ts own generator to simulate sfgnals in.

Some generators are designed to produce one signal _ '

20
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at one frequency at any moment ln,;%imet other
generators are deslgbed to "sweep" or to change
frequency with respect to time. N

The generators availahle *to the electronic
engineering technician provide and invaluable aid in
testing and analyzing components? circuits, and
systems. Your fintroduction to generators will mé;t
likely start with one of two common unstruments, the
function generator of the audio sfigral generator.
Some of the other generators with which you will
come into contact are known by the names oscillator,
frequency syntheéler. sweep osc1lle.or. pulse

generator, and so on. As an electronic engineering
technician, the generators will be valuable tools in

accompl isRing ass!igned tasks. .

INNOVATIONS AND TRENDS IN‘ELECTRONICS
. g

In the past, and up until now, vacuum tubes
have been used in electronics for large power
applications. There are some bipolar Juqctlon
transistors that have power handling capabilities of
several hundred watts. However, this is not enough
when -some 6F the tasks performed by electronic
devices require power—-handling ' capabilities of
several thousand and even hundreds of thousands
watts. Therefore, vacuum t{ubes are stilil being
used today. Electronic devices, such as the
fleld-effect transistor, are being produced with
more and more powerthandling capabilities. It s
suspected that these fleld-effect transistors will
take over more and more Jjobs now belné performed by
the vacuum tubes. ‘

Oscilloscopes, pieces of test equipment used
frequently by electronic technictans, . have been

21
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us*ng vacuum tubes to 'dlspiay test results, called
waveforms. In the future, It_ is suspected that

'sol {d-state deOices will replace these vacuum tubes
' ln oscilloscopes

Electronic test equipment has become more and
more complex and more compact. Some test equipment
will even check {tself for faults. ‘It is sdﬁpected
that electronic test equipment I{In the future will
test itself for faults and ‘tell the technician what
to do to repair {t.’ This feature will probably be

Incorporated into the electrogTE“equ&pment.

< ! ‘ ’

-
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EfEé\RSNlCS ENGINEERING TECHNOLOGY
STANDARD CURRICULUM - QUARTER SYSTEM

+ .+ (SUGGESTED SEQUENCE)

First Quarter
D.C. Circuits
Computer Fundamentals
Algebra. -
Engineeriqg Graphics.
Second Quarter
Physics | .
Trigonometry
A.C. Circuits
\&nglish & Composition

Third Quarter
Electronic Devices
‘Physics 11

Analytic Geometry and Calculus

Circuit Analysis \
Fourth Quarter ‘ .

Sem{conductor \Analysis

Digital Electronics

Physics 11

Elective Group 1|

Fifth Quarter
Electromechanical Devices
Linear Integrated Circuits
Elective Group 11
Digital Applicaitons

Sixth Quarter
Control System Components
Technical Communications
Elective Group 111
Elective Group 111

Seventh Quarter
Industrfal Relations
PrThciplqa of Economics
Elective Group 1V :
ELT Probltms (Elective)
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Group | - (Fourth Quarter)

Communication Clrcuits

(Industrial Electronics may elect
Electromechanial or Mechanical sequence
Devices & Systems, Fluid Power, CAD 1)

Group Il - (Fifth Quarter)
Communications Clrcuits
.Communication Systems

EMT or MET courses

Group 11] - (Sixth Quarter)
Micro-computer Applications 1
Digital Communications
Satellite & Telecommunications
EMT or MET courses

ELECTRONICS ELECTIVES

Group 1V - (Seventh Quarter) .
Antennas Transmission 1ines and Microwaves
Micro-computer Applications 11

Digital Communications

EMT or MET courses

ELT Problems

e

34

courses from
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It {s recommended that EET students
as'a minimum. }

s

% Comfunications & S.cial Studies
Machematics & Science

Computer & Graphics
Technical Coére
D.C. Circuits
A.C. Circuits
Circuit Analysis
Electronic Devices
Semicoﬁducton Analysis
Digital Electronics
Electromechanical Devices
Communication Circuits
Digital Applications

Control Systems Components
Micro-computer Applications 1

Electives
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have the following courses

20 hrs.
30 hrs.

8 hrs.

6 hrs.

- 5 hrs.

5 hrs.

5 hrs.

5 hrs.

5 hrs.

5 hrs.

- 5 hrs.
5 hrs.

5 hrs,

54 hrs.

132 hrs.
N\
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COMPUTER FUNDAMENTALS

COURSE DESCRIPTION - _ ‘

This course will provide students with knowladge, skills,
and attitudes to use the microcomputer as a tool to solve
engineering technology problems typically “encountered
throughout their  programs. - Topics taught will {include
microcomputer archftectura. programming concepts, branching,
looping, arrays, functions, subroutines, data files, graphics
and appl ications. -

PREREQUI?ITE: Admission to %he Program
CREDIT HOURS: , 3-6-5

COURSE OUTL INE
' *f Student Contact Hours

l. Introduction to the Class Laboratory
Microprocessor ' 3 6
A. Hardware .
B. Terminolgy '
C. Execution modes
D. qu rns !
Il. Qlntrodu fon" to Concepts of 3 6

Programming
A. Flowcharting
B. Variable types
C. Operations and formulas h
D. Simple BASIC programming t
E. Program comments
F. Storage and retrieval
» of programs - '

I1l. Branching and Looping 3 6
A. Relational operations
B. Logical operations
C. Conditional branching
D. Multiple branching
E. The stop-statement
F.  Loops
G. Nested loops

IV. Arrays 3 6
A. Lists and tables
B. Subscripted variables
C. Defining arrays

V. Functions and Subroutines 3 6
A. Library functions

B. . User functions
C. Defining

31
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~ Student Contact Hours
o . Class Laboratory
D. Random numbers
‘ _ E. Defining subroutines ‘ .
74 F. Referencing subroutines . :
g VI. Data Files | *3 6
A. Creating sequential data
- fFiles

B. Using gequential data files

. VI, Engineering Applications 3 12
‘ A. Electronic technology
problems
B. Electromechanical technology
problems
C. Mechanical technology
problems
! VIII. Graphics ; 3 é

A. Drawing bar charts
B, Graphing functions
C. Computer—generated imagery .

v STUDENT LABORAYORIES >
.. Execute fnstructor-supplied simple programs.

. Develop, debug, and execute a simple BASIC program.

. Save, retrieve, and execute a previously developPed
BASIC program.

. Create a data .file, develiop a program that will

s manipulate the file, and produce an acceptable output.

. Given a typical engineering program f{ncluding all
necessary equations and data, develop programs that will
solve the problems and produce acceptable output.

. . Develop, dekug, and execute a program which will ?
produce the answers {n tabular form. .
. Develop, debug, and execute an interactive program. . .
STUDENT COMPETENCIE ; ) o
Upon completion of this course the student will be able to:

. ldentify microcomputer hardware and define the
associated terms. . , T~

. Execute pre-writtert programs.

. Write, save, retrieve, and execute simple programs
in BASIC,

. Write “BASIC programs using branching and , looping
statements

. Write BASIC programs manipulating data using arrays.

. yrite BASIC programs using library functions.

. Develop functions| and subroutines and f ncorporate them
fnto BASIC programs.

32
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) . Write programs that use and manfpulate data files.
. Solve selected technology problems using the

microcomputer,
, . Define and kdentfy microcomputer hardware
. (microcomputer, keyboard, CRT, disk grive, cassette.

printer, floppy disk).

. List execution modes (execution, .command or immediate,
systems, edit). .
(These may differ according to manufacturer )

. Execute a BASIC program which has tSeen stored on a disk.

. Enter via keyboard and execute a program which has been
supplied by the instructor.

. Discriminate between keywords and control words.

. Construct a flowchart which will display the logic oF a
given program or problem.

. Determine whether or not a line number is necessary‘in a

. @iven expression.

. Construct BASIC statements to compute given formulas.

. Write a simple BASIC program. _
. List and give examples of variable types (numeric, /’

string, constant). \
. ldentify symbols used for arithmetic operations
(Addition, subtraction, multiplication, division, and
N exponentation).
. Outline correct  structure for BASIC programs
(fdentiffication, purpose, process).
. SAVE a BASIC program on tape or floppy disk.
. Retrieve a progr which has been stored.
. - . Write BASIC statements using relational operators (less
than,greater than, less than or equal to, greater than
. ©Or equal to, less than or greater than, equal to).
. Write BASIC statements using logical operator (AND, OR
NOT).
. Write BASIC programs using IF-THEN-ELSE statements.
. Demonstrate use of STOP statement to halt program and
check progress.
. ldentify and code algorithms Involvlng nested loops.
. Generaté 1ists and tables using subscripted variables.
. List examples of subscripted string and numeric
variables.
. Define an array using the DIM statement.
. List keywords used as library functions (trig functions
ABS, INT, RND, AQR). ' ‘
Code a DEF FN statement.
Code algorithms using GOSUB.
Code statements using the TAB(N) function.
. Code algorithms which will accumulate.
: Bulld a data file which contains at least five records.
. Access data filies which have been previously created.
Write, debug, and execute at least one program which
solves a problem in -the student’s major area of
interest. :
Plot a given point on tpe CRT.
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RECOMMENDED TEXTS ;i o

Bent, Robert J. and Sethares, George C. Basics An
Introdyction to Compyter Programming. 2nd ed. Monterey,
CA: Brooks/ Cole Publishing Co., 1982. >

Shelly, Gary and Cashman, Thomas,
Brogramming, Anaheim, CA: Anaheim Publishing Co., 1982.

A
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ECONOMICS -
COURSE DESCRIPTION d

Basic principles of the American economic system of free
enterprise will be covered. An emphasis will be placed not
only wupon the <classic economic principles, but upon
understanding these principles as they apply to current
economic trends. The role of
technical /technological ly-oriented industries in the
economics of today to be emphasized.

PREREQUISITE: None , L
CREDIT HOURS: 5-0-5

COURSLC OUTLINE student Contact Hours

Class Laboratory
Il. Introduction (Basic Economic l
Concepts)
I1. Economic Forces and Indicators 2 o

A. Economics defined

B. Modern specfalization

C. Increasing production and
consumpt fon

D. Measures of economic-activity
1. gross natfanal -product
2. national income
3. disposeole personal income
4. findustrial production ‘
5. employment and unemployment

[1l., Capital and Labor 3
A. Tools (Capital)
l. the importance of saving
and {nvestment
2. the necessity for markets )

8. Large-—-scale enterprise

C. Labor '
1. population characteristics
- 2. vocational choice
3. general education
4. specfal training
5. management’s role in

maintaining labor supply
IV. Business Enterprise. 7
A. Forms of business enterprise
1. individual proprietorship
2. partnership
3. corporation
B. Types of corporate securities
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en nt Hours
Class Laboratory
1. common stocks '
2. preferred stocks .
3. bonds '
C. Mechanics of financin
business ’
D. Plant organization and
management

V. Factors of Industrial 10
- Production Cost
A. Buildings and edlipment
l. initial cost and
fimancing
2. repafir and maintenanc
R costs ’
3. depreciation and
obsolescence costs
B. Materials
l. initial cost and
fnventory value
2. handling and storage
costs
C. Processing and production
1. methods of cost analysis
2. cost of labor
3. cost of supervision ‘ ’

————t

and process control

4. effect of losses in
percentage of original
product compared to
finished product (yfeid)

D. Packaging and shipping
E. Overhead costs
[. Profitability and business
survival
Vi. Price, Competition and Moropoly 5
A. Function of prices e

B. Price determination
l. competitive cost of product
3. supply
4. interactions between supply
and demand
C. Competition, benefits and
consequences
. monopoly and olfigopoly
. forces that modify and
reduce competition
3. history of government

regulation of competition
D. How competitive is our

eccnomy ? .
[

A&
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Vil.

VIll.

IX.

/
Class.
{
Distribut’on of [Income 2
A. Increasing real {ncome
B. Marginal productivity
. C. Supply in relation to demand
D. Incomes resulting from
« Production
1. wages
2. fIinterest
3. rents
4. profits o
E. Income distribution today
Personal Income Management 2

A. Consumption - the core of
economics

B. Economizing defined

C. Perscnal and family budgeting

D. Analytical buying
1. ‘applying quality standards
2. consumer’s research and

similar aids
E. The use of credit
F. Housing - own or rent?

Insurance, Personal Investments 3
and Social Security
A. Insurance defined
B. Life insurance
1. group, industrial,
ordinary
2. type of policies -
advantages and
disadvantages
. Casusalty f{nsurance
D. Investments
1. savings accounts and
government bonds
2. corporation bonds
3. corporation stocks
4., annuities
5.. pension plans
it

ocial Security
. old-age survivor’s

fnsurance
2. unemployment compensation
3. medicare
Money and Banking 3
A. Function of money
B. The nation's money sSupply

37
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Class Laboratory
C. Organization &and operation -
of a bank : ' ‘I')
g\ 1. sources oﬁ deposits
2. the reserve ratio
3. expansion of bank
deposits
4. sources of| reserves,
D. The Federal Re erve System
l. service fuhctions

2. control of money supbly
E. F.D.1.C.
X1l. Government Expenq/tures. Federal 3.
v and Local ‘ '
¢ A. Economic effect

Functlons.of government .
Analysis 6f government
spending/
Future dutlook *
Financing government spending
l. criteria of sound taxation
L&) 2. tax revenues i{n the U.S.
3. th: federal and state
personal {ncome taxes
4. the coporate {ncome tax ;
5. the property tax '

mgo oo

6. commodity taxes

XIl. Fluctuatfons f{n Production, 5\\“””ﬂ
Employment and Income ,
A. Changes {n aggregate spending )

B. Output and employment /
. C. Other factors affecting
/ economic fluctuations %

- . cost-price relationships
2. demand for durable goods
3. supply of commodities
4. effects of war
5. {inflation and deflation
6. technolfogy and automation

D. Government Debt

l. purposes of government
2. how burdensome s the

debt
3. problems of debt
managemernrt \ 4
XIll. The Unfited States Economy {n 4
Perspective
A. Recent economic changes. Kog
i. Inflation and recession /
2. effects of trade imbalance ”
38
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- Stydent Contact Hours

. Class Laboratary
3. new prggucts and : o :
{ ndus es >
. 4. 1Incre in governmental
‘ controls

B. Present economic problems of
AJ.S. economy -
l. the world market
2. international cooperation
3. maintenance of prosperity - : .
and progress
4. economic freedom and

security

C. Communism: nature and

: control by Soviet State

D. Problems common to all systems (

E. Special economic problems

OF the UoSo 14
’ S~
) STUDENT COMPETENCIES: - . "

At the  conglusion of this course, the student’ will be
able to: .

. Define what is meant by economics in the traditional
sense and state the {importance of economics to today’s

. business enterprises. .
. Explain the relationship of productivity, balance of
trr1e, and gross national product.
.7 « Explain the/roles of capital and labor in the American
d economic system.
. Contrast. individual proprietorships, partnerships, and
corporations as methods of business orgranizations.
- Explain how businesses ére financed.

. Define and/or explain the importance of the following
terms t& production cost: capital outlay, materials,

direct labor, indfFfect labor, scrappage and efficiéncy,
materials shipping and handling, overhead, taxation and 5
government regulation.

. Explain how free  enterprise 1s different from

monopolistic or soclfalistic economies. !
. Define real income. \é\:e_ P
. Cempute real income. given gross {r.come an lgxgnt
variables.
. Plan a personal budget.

. Plan a projected program of personal investment,
" - savings, and {nsurance. .
B - Explain the meaning of money in economic terms.

. Discuss orally or in writing the effects of government |
regulation on business and economics.
. List and briefly describe three ma jor problems which
‘ affect the American economy today. \
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RECOMMENDED TEXTS
Amacher . inc'ples  of E;Qngmlgg. (Second Edition).
N Southwestern Publishing, 1983. .o
Heflbraner and Thuran. The Economic Probliem. . Prentice-Hall,
1981. ' )
Olsen and Kennedy. n g l1ication
(Nineth Edition). Southwestern Publishing, 1978. .
Theussen, et al. Engineering Economy. (5th Edition).

- Prentice-Hall, 1977.

L
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. ENGLISH AND COMPOSITION
COURSE DESCRIPTION -

This course {s designed to enhance the student’s akill
in writing, -grammar usage and composition. Topics for student

~exercises may be chosen from material discussed or

v

experiented 1n}technibal courses. Course material will serve .
to Integrate ’'‘basic communication skills with studies in
technical subject areas. Topics to be covered include
grammar, writing skills and composition. ¢

PREREQUISITE: Admissfon to Program
) v . s s fod
CREDIT HOURS: . 5-0-5 '

i

CjTR§§ OUTLINE

| Class Laboratory
e ’ ~—
I. Communications and the 5
Technician . -
A. Why the technician must be ~
proficient : : ‘ '

B. Importance of written . !
" communications as an
essential skill
C. Study skills
1. notetaking skills
2. following written and
oral {instructions
3. test-taking skills .

Il. Tomposition (Emphasis on 47 o

Student Writing)
4 A. . Diction . ‘
B. Sentence Review -

l. review of basic parts
of speech . !
2. complete sentences ' !
3. use and placement of .
" modi{fiers, phrases,

clauses
4. sentence conciseness
5. exercises in sentence

structure
C. Grammar usage

1. capitalization
2. punctuation
3. subjedt-verb agreement
Q. Paragraph construction
1. topic sentence \\
2. development
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3. unity and coherence
4. transistional devices
E. Narration, description, and .

exposition
F. Theme construction {

l. thesis statement
. . 2. transitions '\/
o 3. conclusfons .

3 '
STUDENT COMPETENCIES ’
- At the conclusion of the course, the student will be able toz'

. Explain the need for effective written communfcation and an
appreciation for the writing process.

./Use effective techniques for takirg notes, following
fnstructions, and taking tests.

. Analyze the 1ideas in essays related to technology and

society.

Recognize and articulate multlple points of view.

Use commonly misused words cortectly in basic sentences.

Punctuate, cepitalize, and spell correctly.,

Recognize and writ€ simple, complex, compound, and’

complex—compound sentence structures. . '

. Rewrite ambiguous, wordy statements i{nto clear, terse
sentences.

. Recognize and write paragraphs using varied organizational

'technluns (cause and effect, description, definition, and

* o e s @

so on). !

. Write paragraphs containing well-defined topic sentences ‘
and develop each paragraph into a unified whole.

. Use transitional words and paragraphs to achieve coherence
and unity in writing.

. Organize thoughts during the pre-writing stage using a
written outline.

. Effectively write a unified, well—developed five paregraph
theme following standard English grammer usage. .

RECOHHENDED TE§Ts )

Hodges. John C., Whiten, Mary E., Harbrace College Handbook,
9th ed., New York, Harcourt, Brace, Jovanovich, .1982.

: v
Lynch, Robert E. and Thomas, B. Swanzey, eds. T Xam f
Science: An Antholo fot College Compositdon,
Englewood Cliffs, NJ: /Prentice-Hall, 1981.
watkins, Floyd C. and Martin, Edwin T., ractical English

Handbook, Boston, Houghton Mifflin.

»
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| INDUSTRIAL RELATIONS
COURSE DESCRIPTION

This course. fincludes the study of the basis of human
realtions ahd the organization of {individual and group
behavior. Leadership, organizational and socia) environments
(Iincluding labor unions), career development, communications
and group processes as well as selected operating activities
are covered. Appropriate case- problems are reviewed and
discussed. Special emphasis Ié'gﬁgced on typical {ndustrial
and business relationships in everyday situations.

PREREQUISITE: ' None
CO-REQUISITE:‘ None ‘
CREDIT HOURS: 5-0-5 |

" COURSE OUTLINE - o s

t t
. ‘ Class Laboratory
I. Fundamentals of Organizational 4
Behavior
A. - Working with people ¢

B. Mainsprings of motivation
C. 'Socfal systems.
D. Morale information and its use

<\ E. Developing a sound behavioral ]
cl imate
II. Leadershfp and Its Development 6

A. The leadership role
B. Effective supervision
C. Development of participation
D. Humen relations training
I11. Organizational Environment 6
A. Organizational structures

B. Organizational dynamics
C. The individual in the

organization
D. Informal organization

IV. Career Development in 6
Organfizations
A. Understanding career
motivation
B. Making career .choices
C. Attitudes and advancement
D. Career development and
management practices
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Student Contact Hours )

v - o Class Laboratory
V. Social Environment ‘ 4
A. Labor unions - . ‘
B. Working with unions :
C. Employment discrimination
D. Managing scientific and
professional employees,
E. Managing employkes in
1nternational~operations"
Vi. Communications and Group . 10 .
- Processes ‘
A. . Communication with employees
B. Communication groups
) C. Counseling and interviewing
D. Group dynamics :
E. Managing change \ .
Vil. Operating Activities 4 .
A. Appraising and rewarding
. ‘performance .
B. Using economic incentive
systems
C. Integrating work systems with
. people
' D. Understanding automation ‘
E. Organizational behavior in )
perspective ‘ :
viil. Case Problems in Technical 10

Organizations v
- STUDENT COMPETENCIES
At the conclds}on of the course, the student will be able to:

[ 4

. List and describe 5 fundamental componenets of a sound
organizational environment.

. Explain the critical role of leadership in developing an

organizational climate.

Describe the characteristics of an effective leader.

List 4 basic types of organizational structures.

Diagram an organizational structure and label components.

Develop a personal career objective and explain the

rationale for the cholce.

. Discuss gnd evaluate the impact of unfonization on the
Uu.s. economy.

. Explain the importance of 1nterbersonal communication in
an organization. \

. List and describe the various types of communication
that are important at work.

(&4
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<\\\ } . Explain the possible {mpact of automation on the people

T in an organization.
_ . Effectively formulate solutions to organizational
‘ . problems presented by the {nstructor. A
RECOMMENDED TEXTS | ~ .

Yodar and Standohar, 2
Relations., Englewood\\jiffs. NJ, Prentice—Hall. 1982.

Armine et al., .
Engl ewood Cliffs, NJ. | Prentice-Hall, 1982.

Everand and Shilt, Business Principles and  Management,
Southwestern Publishing, 1979.

L4
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TECHNICAL COMMUNICATIONS

Technical Communications wild provide the student with
working knowtedge of the use of comm iication techniques,
procedures, and formats used in industry and business The
student will learn accepted methods of describing devicés and
processes, and of making oral and written technical
presentations. Also, proper use of written manuals, guides,
specifications, and vendor 1{instructions will be reviewed.

PREREQUISITE: English and Composition

*CREDIT HOURS: 5-0-5

COURSE OUTLINE .
e Class Laboratory
. Introducing Technfcal : 3
Communications : -
A. Purpose cf course
. B. Definition of technical
o writing
C. Basic principles of
technical writing
D. Style
1. audience
2. purpose
3. scientific attitude
E. Introduction to oral
' communication
, -y .
1. Conducting Research} 6
A. Completing preliminary steps
B. Assembling sources
1. searching subject
heading {ndexes
2. using the card
catalog \

3. consulting spécialized
guides

4, locating biblfographies

5. using indexes and
abstract services

6. using reference materials

C. Using research results

1. taking notes

7 assembl igg an annotated
bibliography

Il1l. Planning the report : 5
A. Outlines
1. outlining effectively
2. rules for formal outlines
B. Abstracts and introductory
summar { es

47

52



lv.

V.

. - Class
l. types of abstracts
2. suggestions for writing
: abstracts

Writing Definitions
A. What-should be defined
1. familiar words for
‘ unfami.l far things
2. urifemiliar words for
famil.iar things .
B. How definitions are constructed
l. {informal.
2. formal
* a. class
b. distinguishing
characteristics
C. summary of formal usage -
d. additional suggestions
for formal usage
3. amplified definitions
C. Where definitions should be placed

Describe Mechanisms

A. Describing mechaA\s » .

B. Components of the ' description
of a mechanism
l. some potential problems
.2. 'specifications

C. Describing malfunctions of
-a mechanism

Vl.‘ Describing. Processes

\

VIil.

VIlIo

'A. Describing a process
B. Problems encountered in

Instructions {n a process
D. Describind malfunctions of
8 process

/’“> describing a process
C.

Putting Skills into Practice:
Writing a Formal Technical
Report -
A. Writing the rough draft
1. prefactory pages
2. body of the report
3. appendix .
B. Editing the rough draft
C. Produ¢ing the final copy

Presenting an Oral Technical
Report
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“~ A. Oral and visual aspects
N of techntcal comnunications
. B. Oral presentatlons and- -
» ' activities
. : ' l. oral reports and
' : presentations :

2. leading conferences and.
group discussions
C. Visual {llustrations
1. what {l1lustrations can do
. 2. types of {llustrations
D. Presenting the oral report

D TUDENT COMPETENCIES

. Explain the importance of technical communications to the
engineering technician. ,

. Use appropriate reference materials {n preparing  a
technical report. _

. Write a formal and an {informal outliine for a technical
report.

. Write an abstract for a technical report. /

« Write appropriate definitions of technical terminology.

. Precisely describe the characteriaztics and components of
mechan{sms.

. Precisely describe the characteristics and componenets of

processes,

. Prepare a formal technical report using accepted formats

e a d style.
"« Deliver orally an I{Informative persuasive technical
presentations using supportive visual aids.

RECOMMENDED TEXTS

Brenner, Ingrid, Mathes, J. C. and Stevenson, Dwight. The

Technician As Writer. Indianapolis: Bobbs Merrill, 1980.
Messer, Ronald. Style in Technical Writing. Glenview, I1:

Scott-Foresman, 1982.

Sherman, Theodore and Johnson, Simon. Modern Technical.
wWriting, 4th edition. Englewood Cl{iffs, NJ: Prentice
Hall, 1983.
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MATHEMATICS AND SCIENCE COURSES
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ALGEBRA
COURSE DESCRIPTION

This course is designed to develop and update algebraic
skills required for engineering technicians as applied to the
solution of practical problems encountered in electrical,
mechanical, thermal, hydraulic, pneumatic, and optical

“technologies. Topics to be covered include functions and

graphs, | { near eqQuations, determinants, fac._ ring,
quadratics, and the solution of right triangles.

PREREQUISITES: Admissfon to Program

CREDIT HOURS: 5-0-5 -
COURSE OUTLINE Student Contact Hours
Class Laboratory
[. Fundamental Concepts and 13

Operations

A. Numbers and l{teral
symbols

Fundamental laws of
algebra

The laws of exponents
Scientific notation
Exponents and radicals
Addition and subtraction
of algebraic expressions
Multiplication and division
of algebraic expressions
Equations and formulas

@

o0

.

ITl. uncttons and Graphs - 6
Functions

Cartesian coordinates

Graphing functions

Solving equations

graphically »

OOoO>»™Mm X O ™MmMm

I1l. Linear Equations and 11
Determinants
A. ULinear equations
B. Graphical solution of
systems of two lfinear
equations {n two unknowns
C. ./igebrafic solution of
systems
D. Solution by determfinants =«
of systems of two |{near

equations fn two unknowns
E. Algebrafc solutfons of three

linear equations {n three
unknowns
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Class Laboratory ~
F. Solutfion by determinants of
systems of three |inear
equations in three unknowns ‘

1V. Factoring and Fractions ; 10°
A. Special products
A B. Factoring

C. Simplifying fractions ,
D. Multiglication and divisiomn
of fractions
F..- Addition and subtraction
of frggtions

V. Quadratic Equations 5
A. Quadratic equations.
Solution by factoring
B. Completing the square
C. The quadratic formula

Vi. Variation (optional)

A. Dlirect
B. inverse
C. Joint

STUDENT COMPETENCIES

At the conclusion of this course, the student will be able .
to: r

. Write concepts mathematically using numbers and symbols.

. Perform mathematical operations using the furdamental laws
of slgebra and the laws of exponents and radicals.

. Make mathematical computations using scientific notation.

. Perform algebraic operations of addition, subtraction,
multiplication, and division on algebraic expressions. -

. Perform basic mathematical operations on equations and
formulas to solve for any given variable. .

. Graph relations and functions with two variables.

. Graphically solve two linear equations with two unknowns.

. Algebraically solve two linear equations with two unknowns.

. Use determinants to solve three linear equations {n three
unknowns.

. Identify the general form of first, secor, and third
degree equation products {n three unknoy}s./

. Factor into prime factors algebralic expressions contalning 4
common monomial factors.

. Factor the difference of two squares.

. Factor trinomial expressions

. Factor perfect square tr nomigls.

. Change a gfiven algebralc fraction Into &8 specified

equivalent fraction. ‘
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. Perform operations of addltlon. subtraction,
multiplication and division on algebraic fractions.
. Solve equations containing algebraic fractions.

" . Solve quag)atlc equations by factoring.

- Solve quagfatic equations by compégtlng the square. ¢

. Solve quadratic equations by use 6f the quadratic ¥ormula.

. Define trigonometric functions using the standard
triangle. ot '

. Solve right triangles.

RECOMMENDED TEXTS

Clar and Hart. fcs for the Technol es. Englewood
Cliff, N.J.: Pretice-Hall, Inc. ’ .

Paul and Shaevel. nti f _Technical Math s with
Calculus. Englewood Cliffs, NJ.: rent}ce—ﬂall. Inc.

washington, Allyn J. Basic nghnic%l Mathematics with
. Calculus. 3rd Edition. Benjamin Cu ings. ¥

-
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TRIGONOMETRY,
COURSE DESCRIPTION .

This course is designed to develop trigonometric skills
required- for engineering echnicians as applied to the
solution_of practical problems encountered in electrical,
mechanica}, thermal, hydrauiic, - pneumatic -and optical
technologies. Topics to be covered include trigonometric
functions of angles, vectors, solutions to oblique triangles,
graphs of trigonometric functioas, j-Operator, icdentities,
fnverse functions and logarithms, exponents and radicals and
additional solutions to systems and equations.

PREREQUISITE 'A\lgebra
CO-REQUISITE: »;1N0NE .
CREDIT HOURS: 5-Q-5 e

COURSE OUTLINE ~N
Class Laboratory
I. Trigonometric functions
of any angle - 4
A. Signs of the
trigonometric function
B. Radfan
C. Applications of the use
of radian,measure

) ~
l1l. Vectors and triangles 7 f\\,.
A. Vectors
B. Application of tors

C. Oblique triangl
D. The law of sines

E. The law of cosines

I1l1. Graphs of the Trigonometric
Functions
A. Graphs of Y=A sin x
and Y=A cos X

B. Graphs of X=A si{n bx -
and Y=A cos bx
C. Graphs Y=A sin (bx+c) and

YaCSC X
D. Graphs of Y=tan x, Y= cot X,
Y=sec X, Y=CSC X .

E. Application of the
trigonometric graphs

F. Composite trigonometric curves

IV. Exponents and rRadicals 7
A. Positive fntegers as exponents
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IV.

VIl.

VIll.

IX.

$

Class

8. Zero and negative integers

as exponents S
C. Fractional exponents
D. €implest radical form
E. Addition and subtraction
: of radicals
F. Multiplication and division

of radicals : .
The Jj-Operator 9

A. 'Imaginary and complex numbers

B. Operations with complex
numbers

C. Graphical representation of
comp lex numbers

D. Polar form of "a complex number

E. Exponential form of a
complex number

F. .Products, quotients, powers
and roots of complex numbers

Properties of Trigonometric 4
Functions
A. Fundamental trigonometric

fdentities . \
B. Sine and cosine of the sum and
difference of two angles
C. Double-angle formulas
D. Half-angle formulas.
E. Trigonometric equations
The Inverse of Trigonometric 2
Functions
A. Inverse trigonometric
functions
8. Principal values
Logar {thms 5
A. Exponential and logarithmic
functions
B. Graphs of Y = pX and
Y = 1og pXx
C. Properties of logarithms
D. Logarithms to the base 10
E. Logarithms to the base e
F. Solutfons of the exponential
and logarithmic equatfions
Additional Solutions to 6

Equations and Systems of

Equations

A. Graphical solution of
systems of equatfions
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B. Algebraic solution of
sygtems of equations

C. Equations in the
quadratic form

D. Equations with rqpicals

7 STUDENT COMPENTENCIES

——

At thé conclusion {f this course, the student will be able

to:

Define the six trigonometric functions.
Determine the sign ofCthe function of an angle.
Find the value of a given function an angle. .
Find the value of the angle of the iRverse trigonometric
function.
Convert between systems of angular messurement.
Make trigonometric computations with angles measured In
radians.
Define vector quanities and give examples.
Graphically represent a vector.
Graphically add and subtract vectors.
Use vectors to solve problems by rzsglvlng vectors into
rectangular components. N
Solve oblique triangles using the laws of sines.

lve oblique triangles using the law of cosines.
Graph the trigonometric functfons Y = A sin x and Y = A
CcOos X.
Greph the trigonometric functions Y =sin (bx + c) and Y
= A cos (bx +C). .
Graph the trigonmetric functions Y = A sin bx and Y = A

cos bx.
Determine amplitude, period, and phase of perfodic

(stnusoidal) motion. . )
Graph the trigonometric functions Y = tan x, Y = cot x,
Y = sec x, Y = csc x. ’

Describe varfous types of motion in terms of the sine
curve.

Graphically combine two or more trigonometric curves.
Perform operations 1{nvolving algebraic express {ons
containing fractional components.

Reduce radicals to simplest form.

Perform operations wtih algebraic expressions containing
fractional components.

Define and describe the complex number system.

Perform complex numbers graphically.

Represent complex numbers graphically.

Write compliex numbers in polar form.

Write complex numbers in exponéntial form.

CaTéulate the prodﬁct. quotient, powers, and roots of
complex numbers.

Recognize and verify the basic trigonometric ifdentities.

. Prove the vailidity of trigonomet-ic equations by means

of the trigonometric fdentities.

by

61



. Compute the'sine and cosine of the sum and difference of
two angles.
. Compute the value of the sine and cosine of the double

angle. ®
. Compute the value of the sine and cosine of the half ‘
angle.
. Recognize and define inverse trigonometric functions.
. Compute the principal value oF a given trigonometric
function.
Recognize and define an equatlon in exponential form.
Recognize and def!ne an equatfon in logarithmic form.
Graph exponential’ and logarithmic,functions.
Perform algebraic operations with logarithmic
expressions using the properties of a logarithm.
Write a8 number as a logarithm to the Base 10.
Write a number as a logarithm to the Base e.
Solve exponeneti{al and logarithmic equations.
Graphically solve systems of first and second degree
equations with two variables.
-’ .

RECOMMENDED TEXTS

Clar and Hart, Mathematics for the Technologies, Englewood
Cliffs, NJ: Prentice-Hall.

Paul and Shaevel, Essentials of Technical Mathematics with
Calculus. Englewood Cliffs, NJ: Prentice—Hall

é,\
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ANALYTIC GEOMETRY AND CALCULUS

'COURSE DESCRIPTION

I

This course 1{is a survey course designed to develop
analytic geometry and calculus skills required for
engineering technicians as . applied to the solution of
practical problems encountered {in electrical, mechanical,
thermal, hydraulic¢, pneumatic, and optical technologies.
Topics to be covered include analytic geometry, derivatives,
integrals, differentiation and integration of polynomial
functions and transcendental functions and Integration
techniques. '

PREREQUISITES: Algebra., Trigonometry
CREDIT HOURS: 5-0-5

/-
COURSE OUTLINE Student Contac¥ Hours
Class Uk ratory
I. Elements of Analytic Geometry 8
A. The straight Itpe'
B. The circle
C. The parabola
D. The ellipse
E. The hyperbola:
Il. Sequences and Series (optional) 2

A. Finite sequences and series
B. Infinite sequences and series )
C. Limit of a sequence or series

Il1l. Derfivatives and Applications 15
A. Limits
B. The slope of a tangent to
a curve

C. The derivative
C. Derjvatives of polynomials
E. Derfvatives of products
and quotients of functions
F. The derivative of a . v
power of a function
G. The derivative as
a rate of change
H. Maximum and minimum problems
Il. Implicit differentiation

IV. Integratfon and Appl fcations 15
A. Differentials and inverse
.differentiation
B. The indefinite integral
C. The area under a curve
D The definite integral.
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: Class - Laporatory
- E.* Finding area by integration
. F. Volume by integration .
v . G. Applications for the integral
H. Trapeziodal rule ‘0o rectangula
. method for approximating areas
(optional)

V. Differentiation of transcendental 8
functions
A. Derivatives of the sine and , "
cosine functions )
B. Derifvatives of the other
trigonometric functions
- C. Derivatives of the inverse
) . trigonometric functions
, -D. Derivatives of the exponential
and logarithmic functions

Vi. Integration Techniques (Optional) 4
A. The genral power formula
B. The logarithmic and
exponential form
C. Basic trigonometric forms
D. Integration by parts
E. Integration by substitution
F. Use of the tables.

STUDENT COMPENTENCIES .
At the conclusion of this course, the student will be able
to:s

. Find the straight-line distance between two points on a
graph. :

. Define and find the slope of a l{ne.

. Write the equation of a straight-line given various
properties of the line such as points on the 1ine, slope
and/or {ntercepts. :

. Define a circle and write the equation of a circle with

the center at (0,0) and with the center at any

coordinate (x,y). ‘

v . Define and derive the equation of a parabola given
appropriate data.

. Define and derive the equation of an ellipse given the
appropriate data.

-~ Define and derive the equation of a hyperbola given

the appropriate data.
. Find the sum of a finite arithmetic or geometric

ser{es and of other finite serfes.
. Find the nth term of a sequence.
. FInd the sum of an Infinite geometric series If one

exists.
. ldentify convergent and divergent sequences and series. ‘
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. Find the 1imit of an infinite sequence or series if it
exists. -
« Find the 1imit of an Iinfinite sequence or serfes {f it

' exists.
Determine if a function is continuous.
Determine the 1imits of a function {f they ex{st.
Find the slope of the tangent to a curve.
Define and find the derivative of a function.
Derive .the derivatives of products and quotients of
functions. '
. Derive the derivative of a power of a function.
. Use differential calculus to solve problems involving
rate of change.
. Use differential calculus to solve maximum and minimum
problems.
Use implicit differentiation to solve applied problems.
Find the differential of a function.
Find the antiderivative of a function.
Define and find the indefinite integral of a function.
Find the area under a curve.
Define the definite integral of f (n).
Find volume by integration.
Apply integral calculus to solve problems involving
moments of {nertia, work, average values, etc.
. Compute derfivatives of the sine and cosine functions.

[ ] ¢ * * *

. Compute der|\<:|ves of the other trigonometric \
functions.

. Compute derivatives of the inverse trigonometric

. functions. :

. Compute derivatives of the exponential logarithmic
functions. .

. Integrate functions by use of the general power
formula.

. Integrate functions in logarithmic and exponential
form.
Integrate the trigonometrlc functions. §

Perform integration by parts.
Perform integration by substitution!
Perform integration by use of tables.

RECOMMENDED TEXTS

Clar and Hart, Mathematics for the Technologies. Englewood
Cliffs, NJ: Prentice-Hall.

Paul and Shaevel, 1 hnical
Calculus., Englewood Cliffs, NJ: Prentice-Hall,

washington, Allyn J., Basic Technical! Mathematics with
Calculus. 3rd ed., Benjamin Cummings.

53

« 65 ]




PHYSICS 1
COURSE DESCRIPTION |

' A practical apéroach toward the concepts of force, work,
rate, and power s presented In Physics 1. Students are
shown, by . classroom demonstration, how these four concepts °
are applied to the four energy systems - mechanical, fluidal,

electrical, and thermal - and then wil] perform laboratory
experiments that relate each concept to the four energy
systems, '

PREREQUISITE: Admission of Program
CO-REQUISITE: Algebra
CREDIT HOURGS: 4-3-5

CNURSE OUTL INE nt
. Class Laboratory
I. Introduction ' S S
A. ldentification of energy .
systems
B. Review of simple
~ . mathematics
C. Review of basic concepts
of physics
‘ IlI. Force 10 10
A. Mechanical systems :
1. 1linear force

2. units of mass and force
3. forcelike quantities
4. torque
B. Fiuidal systems
{. pressure
2. density/pressure relationships
C. Electrical systems
1. electromotive force (EMF)
2. methods of producing an EM
D. Thermal systems . \
1. temperature‘dlfference
2. temperature scales

ITI. Work 10 5
A. Hechan\cal systems

1. mechanical work
o translat?on&? '

2. mechanical work,
rotational
B. Fluidal systems
1. pressure/volume
relationships
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Class Laboratory
2. energy considerations R
C. Electrical systems o . '
1. charge movement and EMF
2. conversion factors for
electrical "systems
3. current
D. Thermal systems
l. heat flow rate
2. heat measure
3. change of state
IV. Rate 10 5
A. Mechanical system
1. speed and velocity,
1 {near motion
2. acceleration, |inear
3. rotational motion,
angular velocity
4. angular acceleration
B. Fluidal systems
l. volume flow rate
2. mass flow rate
C. Electrical systems
1. current

2. AC/DC
D. Thermal systems
1. heat energy transfer
2. heat fiow rate ‘

V. Power 5 S
A. Power equations
1. power defined
2. basic equation form
B. Efficiency
C. Mechanical systems
1. translational
2. rotational
D. Fluidal systems
E. ‘£Jectrlcal systems
F. Thermal systems

STUDENT COMPETENCIES

. Define the following physical quantities and, where e
applicable, state their units in both S! (International
System of Units) and English System of Units:

Force ‘
Torque

Pressure

Voltage

Temperature Difference

. Given two or more mechanical forces acting along the
same |line, determine the resultant force. .

66

Q 67




J v

. Given two of the following quantities In a mechanical
rotational system determine the third:
Force :

‘ Lever Arm
. . Torque

. Given two of the following quantities in a fluid systenm

determine.the third:
Force
Area
Pressure

. Given two of the following qihntltles fin 8 fFluid system,

determine the third:

Pressure R
Height of fluid
Weight density

. Given two or more voltage socurces connected in series,
determine the resultant voltage.

. Given a temperature in either degrees Celsius or degrees
Fahrenheit, determine the equivalent temperature on the
other scale. .

. Describe how pressure {in fluidal systems, voltage in
electrical systems, and temperature difference in
thermal systems are similar to force and torque in
mechanlcal systems.

. Describe the conditions that must be met qu/éq flibrium
‘in each of the following energy systems: -~

< Mechanfical .
7 Fluidal
' . Electrical
Thermal -

. Define work and energy In/ééneral terms that apply to
' any energy system, agg/distinguish work from energy in
the following syst
Mechanical transiational
Hechaniq;)’rotational

Fluf
Elec lcal
Thermal
_.uUeFIne the following units of work and energy
' Foot—Pound
Calorie
British thermal unit
- Jouie

. Define the following terms and explain' their usefulness
fn determining work done:
' Radfan (mechanical system)
Current(electrical system)
Specific heat (thermal system)
Heat capacity (thermal system)
. Given two of the following quantities in a mechanical
translational system, determine the third:
Force
Displacemnt

‘ Work
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Given two of the following quantiti
rotational system, determine the third:

Torque r.

Angular displacement : / ._...,w.

Work : A
Given two of the following quantities in a fluidal
system, determine the third:

Pressure differnece y

~ Volume displace : ) Y

Work :
Given two of the following quantvities in an electrical
system, determine the third:

Voltage

Charge transferres

Work _
Given the temperature difference across a uniform
thickness of a substance, the dimens.ons of the
substance, and 1ts thermal conductivity, calculate the
heat flow rate through the substance.
Given two of the following quantities in a thermal
system, determine the third:

T rature change of object
Heat capacity of object
wWork (heat energy transferred)

Define and give examples of:
Latent heat

Sensible heat
State the general equation for work, and explain how it .
applies to each of the following energy systems: ‘
Mechanical translational
Mechancial rotaftonal
Fluidal
Electrical
Thermal . .
Define the following rates and, where apﬁ\icable.
express their basic units both in SI and English systems
of units:
Speed and velocity
Acceleration
Angular velocity
Angular acceleration
Volume flow rate
Mass flow rate
‘Electric current
Heat flow rate
In a linear mechanical system, given all the quantities
‘except one Iin each of the following groups, determine
the unknown Quantity:
Displacement, elasped time, velocity
Initial velocity, final velocity,
elapsed time, acceleration
Mass, force, acceleration

in a mechanical

6o
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. In & rotational mechanical system, given all the
\guantities except one in each of the following groups,
determine the unknown quantity:
' Angular displacement, elapsed time,
«ngular velocity / Initial anguler
veincity, final angular velocity,
. elapsed time, angular accelaration
. In a fluidal system. given all the quantities ex~ept one
In each of the following groups, determine the unknown
quantity: )
Volume of t uid moved, elapsed time
: . volume flow rate / Mass of fluid moved ,elapsed
’ time, mass flow rate
. Given two of the following quantities in an electrical
system, determine the third: :
Charge transferred
Elapsed time
Current
. Given two of the following quantities in a thermal system,
Determine the :
Heat energy transferred Lo
Elapsed time -

Heat flow rate
. State the general equation for rate, and expialin how it

applies to each of tre following energy systems:
Mechancial translational )
Mechanical rotational
Fluidal
. Electrical
Thermal
. Define "power" as it applies, in general, to all energy
systems; and equations that relate work,.elapsed time,
force, and rate to power in these energy systems:
Mechanical system
Fluidal system
Etectrical system
List for each energy system the SI and English units
used to.define power,
- Given any two of the following quantities {n any energy
system, determine the third:
Work(or force-1like quantity x
displacement - like quantity)
Elapsed time
Power
Given any two of the following quantities ir any energy
system, determine the third:
Force—-like quantity
Rate
Power
Define the following terms: -
Input power
Output power
Efficiency

N
-
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RECOMMENDED TEXTS

Cord, Unified Technical Concepts. Waco, Tx: C(Center for
Occupational Reasearch and Development, 1980. '

Dierauf, Edward J.,Jdr., and Court, James E. Unifled Concepts
in Appl fed Physics. Englewood Cliffs, NJ:
Prentice-Hall, Inc., 1979. ) .
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- In a rotational mechanical system, given all the
quantities except one in each of the following groups,
determine the unknown quantity:

. . Angular gisplacement, elapsed time,
' : angular”velocity / Initial angular
velocity, final angular velocity, N
elapsed time, angular accelaration T
. - In a fluidal system, given all the quantities except one®
in %®acky of the following groups, determine the unknow:
quantity:

Volume of fluid moved, elapsed time
volume flow rate / Mags of fluid moved ,elapsed
) time, mass flow rate
- Given two of the following quantities in arf electrical
system, determine the third:
Charge transferred
/ Elapszd time
Current /\f
. Given two of the following quantities Hw%Lthermal system, J
Determine the :
Heat energy transferred
E'apsed time ‘

Heat flow rate
. State the general equation for rate, and explain how it

"applies to each of the following energy systems:
Mechancial translational
Mechanical rotational
Fluidal
‘ Electrical
Thermal

A . Define "power" as it applies, in general, to al!l energy

1&'% systems; and equations thet relate work,elapsed time,
force, and rate to power in these energy systems:
p Mechanical system

Fluidal system
Electrical system
List for each energy system the SI and English unfts
used to define power,
. Given any two of the following quantities in any energy
system, determine the third: -
Work(or force-l{ike quantity x
displacement - ]like quantity)
Elapsed tims
Power
Given any two of the following quantities in any energy
system, determine the third:
Force-1like quantity
Rate -
Power
Defing the following terms:
I'nput power
Output power
Efficiency

[’}
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RECOMMENDED TEXTS

Cord, Unified Technical Corncepts. Waco, Txs Cénter for

Occupational Reasearch and Development, 1980. ‘

s Dierauf, Edward J..Jr., afd Court, James E. Unified Concepts
in Applied  Physics. Englewood Cliffs, NJ:
Prentice-Hall, Inc., 1979,
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PHYSICS 11
COURSE DESCRIPTION ' .

The second quarter of Physics bullds on the foundation
developed in the first quarter by presenting concepts
of magnet{sm, resistance, energy, momentum, force
transformers, and energy converters. Thg course& balances
theory related to these six concepts with practical hands-on
experience 1{in working with associated devices in the four
energy - systems (mechanical, fluidal, electrical, and
thermal).

“vmge ¥

.
PREREQUISITE: Physics |
COREQUISITE: Trigoncmetry ,
CREDIT HOURS: 4-3-5
COURSE OUTLINE Student Contact Hours
Class Laboratory
I. Magnétism 5 s
A. Magnetic theory ,
B. Magnetic fields and
flux
C. Comparison of magnetic
and electric circulits
I1. Resistance 10 5

A.  Mechanical systems
1. dry friction
2. static and kinetic
friction
B. Fluidal systems
l. fluid resistance iIn
pipes
2. viscosity
C. YElectrical systems
‘1. Ohm’s ' aw
( 2. resistivity of conductors
. D. Thermal systems
1. thermal resistance

2. fnsulation :
I[11. Potential and Kinetic Energy 10 5
A. Mechanical systems
7 1. translational

2. rotational
B. Fluidal systems
1. wvolume/mass conversion
2. Bernoulli’s equation
.. tlectrical systems
. charqge relationships

71
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Class Laboratory
2. capacitors
D. ‘[_herma ] systems ‘
Iv. Homengum 5 5
A. Linear momentum . Y
8. Impulse and momentum "
changes- :
C. Angular momentum
D. Momentum in fluidal systems
E. Conservation of momentum
V. Force Transformers 5 5
A. Principles of force
‘transformers

B. Mechanical systems

1. the pulley

2. the lever

3. the inclined place

4. the screw

5. the wheel and the axle
C. Fluidal! systems

1. the hydraulic l1ift

2. mechanical advantage of

a hydraulic 1{ift -

0. Electrical systems -

electrica! transformers

. A
vVli. Energy Converters 5 5 .

A. General considerations and

- background
B. Converters of mechanjcal

/ input energy

_ C. Converters of rluidal {input

7 energy

1. mechanical output energy
2. electrical output energy
D. Converters of electrical
fnput energy
!1. mechanical output energy
2. thermal output energy
3. optical output energy
€. Converters of thermal °
input energy
1. mechanical output erergy
2. thermal output energy
3. optical output energy
f. Converters of optical input
enerqgy
l. electricaétoutput energy
. thermal oUput energy

-3
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" STUDENT COMPETENCIES

[d
>

Determine the direction and strength of a magnetic

field.

Examine how the concepts of force, parameter, rate, and
resistance apply to magnetic circyits.

List and describe different types of magnetic material.

Calculate magnetic field strength, or magnetic flux of
an ares. .

Explain the effects magnetism has in each of the energy

systems.

. ‘Describe the effect of magiietic forces exerted on

—— et
.

moving charged particles in a magnetic field.
Compare simple magnetic and elactric circuits using the
unified concepts.
Given two of the fo!lowing quantities in a fluid system
determine the third:

Pressure

Height of filuid .

Weight density _
Given two or more voltage sources connected {n series;
determine the resultant voltage.
Given a temperature in either degrees Cel.fius or degrees
Fahrenheit, determine the equivalent temperature on the
other scale. ' ' '
Describe how pressure ftn flaidal systems, voltage in
electrical systems, and temperature - difference in
thermal systems are similar to force and’° torque in
mechanical systems. a :
Describe the conditions that must be met for ¢ uilibrium
in each of the following energy systems:

. Mechanical

Fluidal ‘

Electrical

Thermal
Def ine work and energy in general terms that apply to
any energy system, and distinguish work from energy in
the following systems:

Mechanical transigtional

Mechanical rotational

Fluidal

Electriral

\

Thermal
Define the following units of workAand encrgy
Foot-Pound :
* Calorie
British thermal unit
Newton—-Meter Joule
Define the following terms and explain their usefulness
in determining work done:
Radian (mechanfcal system)
Current (electrical system)

73
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Specific heat(thermal system)

Heat capacity(thermal system)
Given' two of the following quantities Iin a mechanical
translational system, determine the third:

- Force

Displacement

Work
Given two of the followlng quantities i{in a mechanical

rotational sy.tem, determine the third: .

Torque
{’) Angular dlsplacement

Liork
Given two of the following quantities in a fluidal
system, determine the third: s

Torque

Angular displacemnt

work ‘

Given two of the following quantities in an electrical
system, determine the third:

Voltage

Charge transferred

Work .
Given the temperatﬁ*e difference across a uniform
thickness of a8 substance, the dimensfions of the
substance, and its thermal conductvity, calculate the
heat flow rate through the substance.
Given two of the following quantities in a thermal
system, determine the third:

Temperature change of object

Heat capacity of Ject

Work (heat energy transferre
Deflqs and given examples of:

Latent heat

Sensible heat
State the general equation for work, and explain how it
applies to each of the following energy systems:

Mechanical translational

Mechanical rotational N

Fluidal

Electrical

Thermal
Define the following rates and , where applicable,
express thier basic units both {In SI s3nd English
systems of units:

Speed and veloclity
Acceleration

Angular velocity
Angular acceleration
Volume flow rate
Mass flow rate
Electric current
Heat flow rate
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. In a linear mechanical system, given all the quantities
except one in each of the following groups, determine

the unknown quantity: N
. Displacement, elapsed time,velqgcity
. \ Inftial wvelocity, al velocity,

elapsed time, acceleration
Mass, force, acceleration
. In a rotational mechanfcal system, given all the
quantities except one in each of the following groups,
determine the unknown quantity:
Angluar displacement, elapsed time, angular
velocity/ Inftial angular velocity, final
angular velocity, elapsed time, angular
acceleration
. In a fluidal system, given ali the quantities except one
in each of the following groups, determine the unknown
Quantity:
Volume of fluid moved, elapsed time volume
. flow rate, mass fluid moved, elapsed flow rate
. +Given two of the following quantities in an electrical
' system, determine the third:
Charge transferred . .
Elapsed time’
Current
. Given two of the foilowing quantities {n a thermal
system, determine the third:
Heat energy transferred
Elasped time

Heat flow rate .

. . Defline sistance in a general way, and state the final
Form\bf the energy expended when a forcelike quantity
does worlj to overcome resistance in an energy system.

. Calculat the magnitudes of starting and sliding
frictiona forces, given the mass or weight of the
object, the coefficients of friction, and the angie of
fncline.

. Given the two of the following quantities in filuidal,
electrical, and thermal systems, determine the third:

Forcel ike quantity
Rate
Resistance ‘
. Describe the difference between laminar and turbulent

fiow.

. OState the factors contributing to flufid resistance in
pipes.

. State the factors contributing to thermal resistance of
obJjects.

Describe with the use of graphs the definition of
resistance as the ration of forcelike quantity to rate
fn flufdal, electrical, and thermal systems. Include
the units of forcelitke quantity, rate, and resistance
for each system.

State the funuamental dJditfererice between sliding
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friction -and resistance as {t applies to Fflulidal,
electrical, and thermal systems.
Define potential energy, kinetic energy, ‘and
conservation of enrgy by using examples from mechanical
systems.
Given any two of the quantities {n the following groups,
determine the frd:
Mass, velocity, kinetic energy
Mass, height, potential energy
. Spring constant, spring displacement,
potential -energy / Moment of {nertia, angular
velocity, kinetic energy / Capacitpnce, voltage,
potential energy
Given Bernoulli's equatfon and the height .of liquid in a
tank, determine the exit velocity at the bottom of the
tank {f ther s no fluid friction.
List and describe the three processes that transfer
thermal energy. .
Discuss the conservation of energy as 1t applies to
fluidal, electrical, and thermal systems,.
Deftne the following terms; state the appropriate units
fn the mk/s system (S!) and t cg/s system; and give the.
equation for each: .
Linear momentum .
Angular momentum
Impulse
Angular impulse
Moment of fnertia
Given two of the following quantities, determine the
third: ]
Mass of an object
Velocity of the object
Momentum of the object
Given all the following quanities, determine the third:
Moment of {nertia of an object
Angular velocity of the object
Angular momentum of the object
Given two of the following quantities except one
describing a lfinear collison, determine the unknown
quantity:
Mass of first object
Inftial velocity of first object
Final velocity of first object
Mass of second object
Initial velocity of second oblject
Final velocity of second object
Explain the following concepts {n a short paragraph
each:
Consevation of 1inear momentum
Conservatfion of angular momentum
Use a given equation to calcuate the force produced on
one blade of a reaction turbine, given the veloccity of
fluid and the mass of fluid per unit time -striking the
blade.

/ty
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» Describe specific force transformers in the mechanical
translational, mechanical rotational, fluidal, and
electrical systems; -and discuss their fundamental

‘ similarity as transformers of forcelike quantities.
; . Define she following terms:
Ideal mechanical advantage
Actual mechanical advantage
Efficiency

. Calculate {he {ideal mechanical advantage of a specific
Pulley, lever, screw, wheel and axle, hydraulic press or
11ft, and electrical transformer.

. Calculate the change in current in an ideal electrical
transformer. :

. Discuss how the role of resistance in a transformer
dissipates energy input and reduces efficience. :

« Describe the power fnput and power output
characterisitcs of a transformer that operates
continuously. .

. Describe energy converters in general terms that apply
to all energy-conversion devices.

. Describe the operation of the following energy conver -ers:

vane pump

Turbine

‘ElectPic generator
Electric motor

Electric heater ~ -~
Internal combusion engine

Bofler
Solar collector
‘ . Given two of the following quanities, determine the
third:
Input energy .
. Output energy 2

. Efficiency

. Given the efficiency of all the energy converters used
fn an energy conversion system, determine the overall
system efficiency.

RECOMMENDED TEXTS

Cord, Unified Technical Concepts. Waco , TX: Center for
Occupational Research and Development, 1980.

Dferauf, Edward J., Jr., and Court, James E. Unified

Concepts in_Applied Physics. Englewood Cliffs, NJ:
Prentice-Hall, Inc., 1979.
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PHYSICS 111

COURSE DESCRIPTION

. ' This third quarter of Physics will provide the student
with practical knowledge of sound scientific principles
behind devices and components addressed in four conceptsi;
transducers, energy transfer and storage, vibration and
waves, and radiation. Practical hands—-on experience with
devices common to many technologies i{s offered {n the
laboratory.

PREREQUISITE: Trigonometry, Physics 11
CREDIT HOURS: 4-3-5

* COURSE OUTLINE . ¢
Class Laboratory
. Transducers 5 5
A. Basic concepts
B. Self excited transducers
C. Externally excited transducers

I1. Energy Transfer and Storage 10 5
A. Basic considerations
1. thermal cooling

2. rotational
B. Mechanical systems

y 1. translational
2. iotational
C. Fluidal systems

D. Electrical systems
E. The;mal systems

Ill. Vibrations and Waves _ 15
A. Oscillating systems
l. simple harmonic motion
2. oscillating systems with
resistance
3. forced oscillations
4. resonance
B. Types of waves
1. transverse
2. longitudinal
C. Wave characteristics
1. wave velocity
2. the wave equation
3. superposition
4., standing vaves
5. {interferaeance “
D. Wave motion as &
unifying concept
1. mechanical systems
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Student Contact Hours
Class Laboratory
2. fluidal systems

3. electrical waves ‘

IV. Radiation 10 10
A. Electromagnetic radiation
B. .Light

C. Optical instruments
D. Waves and particles
E. particle radiation

~.

"~

STUDENT COMPETENCIES

. In &a short paragraph, define a transducer. Include a
distinction between those transducers that require
external energy sources and those that do not. °
. Describe the operation of the following transducers:
Strain gage
Accelerometer
‘Mi{crophone
Turbine flowmeter
Barometer )
Meter movement
Thermocouyple
Thermistor
Bimetallic strip . g
Photoconductive cell : ‘
Photovoltafc cell

. Defitne the following terms:
Steady state
Transient -
Damping :
Time constant
Half-11{fe
Decay constant

. Draw and label a graph show!ng an exponential ly-decaying
function. Include on the graph the time constants Tl/2
and Tl/e = = . also write an equatfion for the function
shown on the graph.

. Given the inftial temperature of a hot body, the ambient
temperature- of fts surroundings, and the thermal time
constant of the system, determine the temperature of the
body after & specified time interval.

. Given the number of radiocactive atoms in a sample and
the decay constant, determine the pumber of atoms
remaining after a specified time interyal.

Given the values of resistance, capacigance, and applied
veltage in an RC electrical circuit, determine the time
constant f>r the circuit, the time quired for the

capacitor voltage to reach 99% of the applied voltage,
and the circult current and capacitor voltage after a

*
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specified time {nterval.
Explain how the concept of time constants can be aspplied
to the following energy systems; give a specific example
fn each ase:
Mechanical translatfonal
Mect.anica)l rotattonal
Fluidal ‘
Electrical
Jherma
‘ Optical
; Nuclear
Solve problems invelving simple harmonic motion.
D2scribe damping phenomena in oscillating systems with
resfistance.
Describe systems oscillating under the influence of
an energy sou.-ce. .
Distinguish between longitudinal and transverse waves by
giving at Jleast two examples of each types and by
drewing and label ing a sketch of each. :
Define the following terms asscciated with waves and
wave mction: w
Propagating medfium
Wwav.length
Frequency
Period
Displacement
Ampl {tude
Phase
Standing wav2
Constructive interference
Destructive interference
Beats
Calculate the wave:ength of a wave, given Its velocity
and frejuency.
Interpret the following equation, explaining the
signiricance of each symbol:
y =Asin2 ( - ft ).
Explain the meaning of the expression, "The current
leads the voltage by a ,iven phase angle " by using
sine-wave sketches of both current ‘and voltage.
Describe the superposition principle.
Describe wave phenomena {n each of the following energy
sytems:
Mechanical
Filutdal
Eiectrical
Describe In one or two sentences the besic properties of
eact of the following types of rediation:
Sound
Light
Alpha and beta particics
Define electromagnetic radiation (radiant energy), and
describe & simple experiment that {llustrates bhow
2lectromagnetic radiation can be created.
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tist the freaquencies in the electromagnetic spectrum
from wavelength Em waves of AC power (60 hertz) to gamma
rays (10 hertz), including each major part - radio, FM,
television, radar, microwave, infrared, visible,
ultraviolet, X-ray, ar.d gamme ray.

Given the equation v +Af - relating wave speed,

wavelength and frequency .- determine the radiation
frequency for any part of the electromagentic spectrum.

Given the equation E = hf or E = h c/e, determined the

energy of different waves in Em spectrum.

Describe qualitatively the nature of an electromagnetic
wave in terms of electric and magnetic fields; state
what™ is always required to generate an EM wave; and
explain how EM waves are propagated through empty space
without benefit of an elastic medium.

Describe a photon, and explain why both wave and

particle-1{ke (photon) phenomena are required to

describe interaction of Em radiation with matter. Give

examples in which the wave character {s most useful in
describing Em radiation and In which the photon
character {s most useful.

Explain what Ts meant by the inverse square law and how
thie taw 1is \used to  describe the fall-off of EM
radiation propagating from a small source.

Define' polarfzation, and explain what {s meea-t by
polarized Em radiation - in particular polarized 1ight.
Define visible radiation, and determine it’s limits

numerically 1in terms of wavelength, frequency, and :
‘energy. .
Descr ibe the reflection and refraction of EM radfetion -
especfally light - and set up an experiment to verify

the two laws.
Differentiate between alpha and beta radiation and gamma

. .

radiation. 218

Briefly explain each of the three parts in the symbolgU
Given the appropriate equipment, illustrate and verify
the inverse square law of EM'radiation Iin the visible
reglion.

Given the approprtite equipment, produce and detect

polarized light fn the microwave regfon.

RECOMMENDED YEXTS

nitisd Technical C(oncepts. Waco  1X: Center for
aticnal Research and Development, 1980.

Dierauf, bdward J.. Jr. and court, James k. Unified Concepts
3.

In Applied Physics

Englewood Cliffs, NJ: Prentice-Hall,

Inc.., 1979,
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A-C CIRCUITS

COURSE DESCRIPTION

This course provides the student with the know!edge and
skills to analyze basic A-C circuits. The course includes
the following main topics: Magnetism, Inductance,
Alternating current, Reactance, Impedance, and Admittance.
PREREQUSIITE: DC Circults, Algebra
éO—REQUlSITE: Trigonometry, Phusics | §
CRED!T HOURS: 4-3-5

COURSE OUTLINE -
' tude .ontsct Hour

Class Laboratory

. Maghetism ‘ 5 3

A. Magnetization curves ’

B. Permsbility from the BH curve

C. Hysteresis

L. Eddy current’

E Magnetic shielding

F. Magnetic circults
Il. Inductance ) 6 6

A. Faraday’s law

B. Lenz’s law

C. Counter emf -
D. Time constant

iI1. Alternating Current 7 6
A. The sire wave
B. Peak values
cC. Instantaneous values of

" voltage amd current

D. The radian

E. Rms values

- F Average values

Iv. Reactf&nce 6 6
A, Inductive reactance '
B. Capacitive reactance
C. Vector algebra

v, Impedance 1) 6
A. RLC series circuits
B. RLC parallel circuits
C. Admittance .
0. Conductance and susceptance
L. Powe; factor

S5t



Stydent Contact Hours
Class Laboratory

vVli. Impedance networks 3 3

A. Loop equations

STUDENT L ABORATORIES

Analyz> magnetic clircuits.

Operation of an osclillioscope. :

Determine the peak value., RMS value, and peak-to-peak
value of a sinewave using an oscililoscope.

Plot the response curve of a series RL and RC network.
Plot the response curve of a parallel RC and RL network.
Analyze A-C circuits using the Thevinin theorem. -
Determine the total current ina series RC, RL and RLC
circult. )

Determine real and apparent power in a serfes RLC circu‘t.
Use loop equations to solve impedance networks.

STUD!: ° COMPETENCIES

A Y

At the concluston of this course, the student will be able

to:

Cperate an oscillouscope.

Determine peak “alue, instantaneous value, average value,
and RMS value _f a sine wave.

Measure voltage and current Iin a8 series RLC circuit end
parallel RLC circulit.

Determine the total impedance and admittance of a series
and parallel RLC circuit.

Jse loop equation to solve impedance networks.

RECQMMENDED TEXTS

Boylestad, Robert D. Introductory Circuit Analwysis, Fourth

Edition, lndianapolis, in: Bobbs Merrflil, 1981.

I

Jackson, Herbert W.. Introductory to Electric Circuits, Fifth

Edition, Englewood  Cliffs, NJ: Prentice-Hall, Inc.,
1981.
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ANTENNAS, TRANSMISSION LINES, AND MICROWAVES
COURSE DESCRIPTION
This course s desicned to Provide a study iIn
transmission, propagation, and reception of electromagnetic
energy. Microwave theory is also emphasized.
PREREQUISITE: Communication Systems .
COREQUISITE: None

CREDIT HOURS: 4-3-5

COURSE OUTLINE ‘ 2tudent’ Contact Hours

Class Laboratory
1. General Transmission Line 1o 10

Theory '
A. General transmission line

equations
B. Reflection coefficient
C. Non-power and power consuming

1 cad R
D. Input impedance equation
E. SWR
F. Smith chart
G. The attenuation constant
H. Balanced-unbalanced and

unbalanced-balanced
transformation

1. Quarter-wave tran<¥ormers

J. Slngle-stub impedance matching

I1. Antennas | ‘ N . - 15 10
A. Electromagnetic wave>
propagat {on

B. Antenna Parsmeters
C. Basic radiators

D. Arrays .

E. Microwave antennas
F. Antenna measurements

Tir. M{crowave

Frequency range
Waveguides
Cavity resonators

Coupling of waveguide energy
Directional couplers

Tuners

4 15 10

TMCoC oD >
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G. Hybrid T

H. Modes of Operation

I. M™Microwave Tubes

J. Sol ld-—S:tate Microwave Devices ‘

STUDENT LABORATORIES N

. Use a time domein reflectometer to determine the type of
transmission line termination. _ :

. Determin the electrical distances between E max and
E min with an X-band slotted |ine.

. Given an x-band slotted 1ine, determine the SWR on the
line for termination of ‘a short, open and Z .

. Using a field strength meter determine the radiation
patterms, in both planes, of &a half-wave dipole and
monopole.

. Given an x-band transmitter, horns, and a detector,
analyze the effects of space attenuation, polarization,
and radomes.

. Using a satellite receiving antenna, determine and adjust
the antennas’s position to receive data Fppm at least 3
satel lites.

. Given a field strength meter, determine the standing wave
patterns of voltage and current on a half-wave dipcle and
monopole.

. Given an x-band transmitter, waveguide, detector, slotted
line and slide tower vary the position of tle tuner to
analyze {ts effect on the SWR.

. Given an x-band transmitter, waveguide, detector, and flap ‘ ’
attenuatcer, vary the attenuator to determine the effect on
the SWR and transmitted power.

. Given a waveguide system, set the system up to transmit
and recefive data in accordance with specificafiton provided .
by* the instructor. . .

STUDENT COMPETENCIES

At the conclusion of this course, the_student should be able
to:

Calculate f(nput {mmedance ar./swhere on the transmission
line given essential dacs.

Calculgte voltage and current reflection coefficient given
the characteristic {impedance of the line and its loed
fmpedance.

Calculate the characteristic {impedance of « quarter-wave
transformer given essential data.

Calculate the length and position of a matching stub gfven
essent {al data.
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Calculate space attenuation given essential data,.

Define inversd-sauare law.

Determine the minimum distance to far fic 'd.

Define antenna gain.

Determine attenuation due to absorption.

Define propagation factbor. .

Determine the E field and H field intensity. .

. Define antenna loading. ’ |

. Define ERP.

. Design a yag-ucda antenna. . '

. Calculate the power gain and beamwidth of 8 microwave dish
dantenna. . v

. Define potarization. '

- OSketch the radiation patterns of half-wave dipole,
monopole, marconi, yagi, folded dipole, broadside array,
and microwave dish.

- Describe the operation of a siotted 1ine.

. Describe the operation of a flap antennuator.

. Describe the operation of a slide tuner,

- Sketch the standing wave patterms on a half-wave dipole
and monopole. :

A

RECOMMENDED TEXTS | \

Blake, Lamont V., Antennas, New Yorx.NY Jdohn Wiley & Sons,
1980

McMilley, Gary, Modern Electronic Communication, Englewood

Cliffs, NJ, Prentice Hall, 1981
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CIRCUIT ANALYSIS

COURSE DESCRIPTION
This course provides t: 2 student with the knowledge and
skills to analyze complex circuits. . The course includes the
following main topics: analysis of complex circuite, Resonant
circuits, transformer action and thre@-phase systams.
PREREQUISITE: AC Circuits, Trigonometry
CO-REQUISITE: Analytic Geometry and Calculus .

CREDIT HOURS: 4-3-5

COURSE OUTL INE Student Contacty Hours
Class . Laboratory
1. Analysis of Complex Networks 15 €

A. Superposition theorem
_B. Thevenin’s theorem
" C>~Norton’s theorem
D. RNodal analysis
E. Impedance bridges
F. Delta-wye transformation of

complex networks

G. Transients
Il. Resonance : 10 &

A. Series resonant circuits
B. Parallel resonant circuits
C. L/C ratios:
D. Resonant resporse curves
E. Q rise in voltage and current

I1l. Transformers 5 6
A. Iron-core transformers '
B8B. Air-core transformers
C. Tranformation ratio
0. Reflected {mpedance
E. Loading
F. Efficiency

Iv. Three-«Phase Systems 10 9

A. Polyphase systems

. Double-subscript notation
Balancec three-phase systems
Unbalanced three-phase systems
Delta-connected system "
4-wire wye—-connected system

mMTMOoO O
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STUDENT LABORATORIES

Analyze complex {mpedance networks using the circuit

‘theoreme.

Measure the change {n primary current as the secondary .
load is varied. '

Construct &a response curve for a series resonant
circuit.

Construct a resnonse curve for a paralliel resonant
circulit.

Measure the total current througlt a series resonant
circuit.

Analyze a delta to wye transformer action.

STUDENT COMPETENCIES

At the conctusion of this course, the student wil!l be

able to:

Analyze complex networks using the circuit theorems.

Analyze delta-wye transformation of complex networks. _
Determine the difference between air-core and {ron-core
transformers and where each might be used. '
Analyze transformer action.

Determine reflected fmpedance values.

Determine transfotrmation ratio.

Analyze resonant circuits.

Analyze 3-phase systems.

SUGGESTED TEXTS _ : .

Boylestad, Robert D., Introductory Circuit Analysis, Fourth
Edition, Indianapolis, IN: Bobbs Merrill, 1981.

Jackso, Herbert W., Introduction to Electric_ Circuits, Fifth
Edit on, Englewood Cliffs, NJ: Prentice-Hall, Inc., 1981.

Gp
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CONTROL SYSTEM COMPONENTS
COURSE DESCRIPTION

This course will provide the student with a broad
knowledge of control systems and an introduction to robotics.
Practical examples oF the components studied provide a working

: urdersfandlng of theoretical concepts.

PREREQUISITE: Digital! Application

CREDIT HOURS: 4-3-5

COURSE OUTLINE n ontact Hour
Class Laboratory
I. Introduction to Control Systems | 2

A. Purpose of control systems
B. Implementation of control

systems
C. Introductory contro! system
theory
Il. Sensors 3 2

A. Mechanical parameter sensors
1. motion sensors
2. position sensors
3. force sensors
B. Fluid parameter sensors
1. pressure sensors
2. level sensors
‘3. flow sensors
C. Temperature sensors
1. fundamentals of temperature
measurement
2. filled system thermometers

o 3. bimetallic temperature

sensors
4 resistive temperature sensors
5. thermocouples
6. pyrometers
Miscel laneous sensors
1 l1ight sensors
2. radiation and thickness
sensors
3. humidity and moisture
sensors
4, time variables
5. consideration for sensor
selection :

93
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1I1l. Theory of Measurements 3 2
A. Accuracy and standards
B. > Typical sensor‘outputs
C.” Voltage, frequency, resistance
outputs

IV. Control System Theory 6 2
A. Open loop control
B. Close loop control
1. on-off control
2. proportional control
3. integral control
4., derivative control
5. PID control

V. Controller Hardwaie 5 3
A. Analog electnic controller
B. Digital controller
C. Pneumatic controller
D. Fluidic computing elements

VI. Conversion Techniques 5 3
A. Digital to analog conversion
8. Analog to digital conversion
C. Sample and hold function
D. Application tc A/D converto: s

Vil. Actuators ) 2 2
A. Electromechanical actuators
B. Hydraulic-pneumatic actuators

VIIli. Programmable Controllers 6 5
A. Relax ladder diagrams
B. Programmable controllers
vs relays

IX. Introduction to Robotics 3 5
STUBDENT LABORATORIES
Perform measurements usfﬂ% a varfety of sensors.
Construct and analyze open-lcop and close-1oop system.
Design and construct A/D and D/A converter.

Program a programmable controller.
Control an automated process via a microprocessor.
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STUDENT COMPETENCIES

.- At the conclusion of this course, the student will be able
‘I’ to: o ]
. Understand the fundamentals of control systems.
Describe and analyze mechanical sensors.
Describe and analtyze temperature sensors.
List and describe miscel laneous sensors.
Describe the theory of measurements.
Explain and analyze system theory.
LList and describe controller hardware.

. Explain @and analyze conversion techniques, actuators,  etc.
. Operate a programmable controller. 5

RECCGHMENDED TEXTS s
Hunter,’ Ronald P. Automated Process Control System.

Prentice-Hall, Inc.
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COMMUNICATION CIRCUITS
COURSE DESCRIPT.ON.

This course provides the knowledge and skills necessary
to produce an understanding of basic circuits used in
communications. Emphagis {s_placed on coupling methods and
circuit analysis. AM transmission and reception will pe
emphas{zed. .

+

PREREQUISITE: Electronic Devices, Circuit Analysis

CO-REQUISITE: Semi-Conductor Analysis

CREDIT HOURS: 4-3-5 .
COURSE OUTLINE ' tudent, Cont Hour
Class . Labdratory
I. Power Supplies (DC) 4 3

A. Rectififer circulits
B. Filter circuits
. Voltage multipliers
D. Voltage regulators
Il. Resonant Circuits 4 3
A. Serfes-resonant circuits
B. Parallel-resonant circuits
C. R-F filter circuits '

Ill. Noise Factors 2 0
A. Description of notisse
B. Nofse calculations

+. RF Voltage (or small-signal) 6 , 3
Amplifiers
A. Impedance-coupled RF amnplifiers }
B. Single-tuned transformer- \\

coupled RF amplifiers

C. Double-tuned transformer-
coupled RF amplif{ers

D. High-frequency circuits

V. RF Power Amplifiers 4 3
A. Vacuum-tube class-C
ampli{ifiere '
B. Neutralization {n class-C
amplifiers
C. Class-B linear amplifiers
D. Transistor RF power amplifiers
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: ' | ' - Class °~ . Laboratory-’
“{ ) E._ Hultlstage considerations t

o VI. " RF Oscillators LA | 4 .3
s : A.'. General considerations ¥
i - B. Basic oscillator circu'ts ‘ .

. . .€C. ‘Crystal osciilators
D.' Bipolsr transistor crystal
oscillatons

vII., Aﬁblitude Modulation--Transmitters 6 -
- . - A. Other mddulation circuits ' .
B. Transfstor modulators - .
. C.. Operational- checks
. D. Basic transmitters

VIIL. DemodulaJlon of AM wWave: 4 * 3

. A. Basic principles Cons
- A B. The diode detector » }

C. . Other types of AM detectors

IX. AM Recefvers ' 6 . 6
A. Receiver comparison factars o
8. Tuned radlo-Frequency (TRF)
! receivers -
- C. Superheterodyne. receiver '
D. Recelver allgnment

. STUDENT LABORATORIES ) t '
. Construct and analyze ' half wave, Full wave an& voltage
double rectifier circuits.
. Construct and investage the operation and characterlstlcs

3 _ ~-- of serfes and short voltage regulator circuits. ,
i . Construct series and parallel L-C ‘Tank circufts and
- - observe oscillation and band width. ¢
.’ Construct a typical. RF ampllfle# clrcult and measure the
circuit papamaters. A\ -

. -Conscruct .and analyze L-C and crystal oscillator clrcults.
~ . Construct’' ahd measure the ‘gain 'and -band width of
' myltistage amplifiers using different coupl ing methods.
. Construct a simple AM transmitter and .measure the percent
' of modulationy,
. Construct and properly adJust a balanced modulator.
. Construct and analyze a didde AM detector.
C « Perform allgnment procedures on an AM superhete%odyne
. receiver.
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STUDENT COMPETENCIES ’

' 4
At the’ conclusion of this course, the student will be able
to: . * -

. Identify three typés of basic power supply circuits. and
state the characteristics of each.

. ldentify, construct and determine the characteristics of a
series and Q~paral lel resonant circuit.

. List one advantage and disadvantage of three typas of °
coupling circuits. 4 '

. Given a schematic disgram of a typical BJT RF émplifier.
{dent'i fy the type of couplihg employed, the class of
operation, and probable uses.

. Define neutralization and describe one method of
neutralizing an amplifier. ;

. Draw a schematic diagram ‘of three different oscillator
circuits and identify the component(s) .which comprlsa .the
feedback netork.

. Given a . modulated transmitter waveform ,(AM)4 speci fy the
percent of.modulation. :

. Describe the operation of an AM detector. ‘

. Draw a block diagram of a superheterodyne recefver (’M),.
and describe the purpose of each stage.

] ¢
RECOMMENDED TeXTS

Defrance, J.J. ,* Commynications ' Electronics, 2nd Edition.
Holt, Rinehart, and Wfnston, Inc. ' )

e?

" Electroni Circuits, Benton Harbor, Ml: Heathkit Learning
~ PublicatiTcs. .

onic _Communcations, Benton Harbor, .Ml: - Heathkit
\' Learning Publications. . . E
Roddy, Dennis & Collen, dJohn. Electronic Communications.
Reston, VA: ‘Reston Publishing Co. ‘ - '
\ o e
% ‘ )
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- COURSE DESCRIPTION

\ This course prov1des
< an understandlng of basic coomunication systems.

COMMUNICATION SYSTEMS

toplcs necessary to glve the student
Emphasis is

. placed'on ‘the’ FM,” SSB,, and 'video systems. The systems
approach is emphaslzed. - , . A
' ;aPREQEQUlSlTE. Communlcatlon Clrcults. Sem{-Conductor Analysis
. CO—REQUISITE: Linear lntegrated Circults ' ‘
Lo . CﬁEDlT;HOURﬁz 4-3-5 . y Tt
COURSE OUTLINE - L n '
f ‘ : _ ‘ Class Laboratory
. I. Single-Side-Band Communications , 10 v 6
: . . A. SSB 'characteristics '
- - B. The balanced modulator
- " C. SSB filters
S D. SSB transmitter
E. SSB demodulation
F. SSB receivers _ ‘ *
G. ' egquency synthesls .
11. FM Transmission . 12 -9
‘ . A. Angle modulation - ) ' .
) . B. ‘Simple FM generator
A | " C. Fm analysis
| D. Noise suppression ?
J , E. . Direct FMgeneration -
. ' F. Ind'rect F" ) ‘ .
. G. °~ Stereo FM. . : ) , -
) . ”\S. FM transmissions
| L Ill. FM Reception , N 8 . 9
: . - Ae FM-RF amplifiers e N ,
'‘B. Limiters
C. Discriminators ° .
D. The PLL < , '
- T .- .. ©Steteo d ulation ce
¢ F. FM recievers ) o ‘
IV Video Transmission ‘and Reception 10 6
' A. Transmitter principles . . o
B. Television receivers N
C. IF amplifiers -
D. Video section -
. ' ;
| » 39
v 101 :
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E s SYNC .
* F. Deflection - '
G. Color transmission - o . e .

.
. . . v

| STUDENT LABORATORIES .
. Analyze the responses of the ring " batanced modulator to

various signals. .
Analyze-SSB and DSB modulation. *.

Analyze a single stde band system’s respon;e. :

Use-the spectrum analyzer to study the power distribution
in an FM composite signal,. , .

Analyze the operation of an FM modulator.,
Anslyze the response of an FM system. . : -
Design a FLL using integrated crrcukts.
Analyze FM-discriminator circuits. &
Use the oscilloscope to analyze a composite video signal.
Design a fregquency .systhesis circuft using integréfed
circuits. "

STUDENT COMPETENCIES | L

. N\
Describe the operation of the balanced modulator.
Describe the advantages of SSB over standard AM. ~
Analyze the operation of a single side band transmitﬁspdf
Design a frequency synthesis circuit. - '
-Define modulation f{ndex. * ’
Define deviation ratio. .
Analyze power distribution ¥n. a compOSSte FM signal.
Define guard bands.
Define <the frequency range of the etandard . broadcast FM
channel. ,
Describe the operation of various FM discriminators.
Analyze FM stereo systems.
Describe FM multiplexing. '
Define vestigial sideband transmission..
‘Describe the operation of the vidicon.
Define scanning and retrace.
Define frame frequency. . .
Describe vertical and horfzontal sync.pulses.
Describe interlace scanning. . v
Def i meburst. ) . CL
Analyze the ceomposite vldeo signal.
Descr.ibe the operation of a basic T.V. transmitter.

-

¢ v .4

RECOMMENDED TEXT

4
Y o -

Modern ~ Electronig Communication. Gary - M. Miller.,

Prentfice-Hall, Inc.

Analyze ‘the mechanfcal Filter. : ' b ',



- " D-C CIRCUITS S

. COURSE DESCRIPTION .

4 . This course .'provides tHe student with the knowledge and

. skills to analyze basic D-C circuits. The course includés

. " the following main'\topics: * Scientific- notation and unit .
« N conversions, lnSUIatdﬁz. Gonductors, - Sources, Resistancs, -

: ‘Work ‘and power, Series jand paralie:. circuits, Series-parallel

circufts, and Equlvalent circuits. ’ ' .

g ]

;PREREQUISITEz Admlsslon to program.

’ L4 - ¢. . .
-« 'CO-REQUISITE: Algebra- - ¢ - 3
¥ ' » . - : . .
* . CREDIT HOURS: 4-3-5 , ’ -

COURSE OUTLINE ' >

"

i . ‘Class Laboratory
I. lntroductlon to Ehglneerlng : 4,‘4 . 6 °
‘> Technology - J ol S y , hd
- AL SI units .- . . )
B. Scientific yotatlgn _ T
, - C. Uunit Converslons Y ' .
. ' L)
" . . 11.. Intréduction to Electricity- - 9 ) -3

‘A. Insulators
"B. Conductors -
C.. Sources ) ) .,

> . " D. Resistance \<-‘
. : E. Work and power, > »
I1l. Series and parallel circuits 8 - 9
- N A, .Series circuits .
oL g B. .Paralle! cirduits
/| C. Series-parallel clrcu\ts; ,
. p . p o
Iv.” D-C’ Circuit Theorems' .15 < g
A. -Thevenin’s theorem - ‘ .
. B., Norton’s theor " = v of “
+ C. Superposition theorem R . )
. . /] D. #“#1iman’s theorem - . : \\ g
. - -~ E. -Delta-wye ' transformatlons
’ F. Nodal-analysis - . -
- - Ry G. Mesh analysis ( '
. e .t . a ’ ) .
' ) .+ V. <Capacitance : \\‘ 4 . 3
'3' A. Capacitance reaﬂf!ﬂ!!"h-) ’ oo
L L B. 'Charging and discharging Y
. . e C. Tlme constants £ .
) o . . . —~——

s " . 103
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STUDENT LABORATORIES . | ;

e Introduce the student to Englneerlnq Technology.
. Intrpduction to instruments. measurement procedures, ond
- saftey precautions. .
. Measure D-C voltage; current and resistance ’
- in serjes circuits.’ b ' . :
. Measure D-C voltage. currgit, and resistance 'in .
parallel .circuits.’ ' . ‘ L
. Measure DP-C - voltage, “ current, .and resistance . in .
series-parallel circuits. - ST
+ . Design. - a basic woltmeter and curréent meter. -

-~ Analyze series-parallel -circuits using circait theorems.

. .Determine capacitance ‘values by use of . discharge times.

STUDENT COMPETENGIES - - = & S

» "

At the conclusion of ‘this course, the student will bi\able‘

to: . ..

N\ o N . . .
tonvert from one. unit of ‘measurement to anothe?gkf .4
Express declmal numbers in sclentlflc notation. .

Use SI units ' .
Determine resistor values from their color code

Use a. dlgltal and analog VOM. -
Measure- the current and voltage‘ in.a D-C series and

[ ] e . 0 [ ] [ ] LI

. -parallel circuit.. ¢ R
. Use D-C circuit theorems to determine the total resistance,
current_and voltage in resfistance networks. ] 5
. 'Plot the charging curve of a capacitor. '1 -

>

.

RECOMMENDED TEXT: »

. M B ’ \ o .
Boylestad, ‘Robert-D. * Introductory Circuit Analysis, Fourth
Edltlon. lndlanapolls. IN: Bobbs Herrlll. 1981. _

Jacksén, Herbert W., Intr n_to fc Clrcuits, Fiftn
Edl#lons. Englewood Cl FFs.'NJ. Prentlce—Hall. Inc, l98l.

-» . . ¢

{ . +
: ' kY » .
I . ' '
. . )
| b ¢ v

N 04 -

Convert .mecfianical power to electrical power, . e
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' % ' DIGITAL APPLICATIONS .. e
4Eounss DESCRIPTION o o . ~

This® course is designed to introduce the student to the

microprocessor. Emphasis s placed " on the microprocessor’s;
hardwace. ‘ : " v ‘ !
’ . . . . ~~
PREREQUISITE: Rigitar Electronics 2 : A
CO-REQUISITE: Linear lntegrated Circuits . - . -
o : >
~ GREDIT HOURS: 4-3-5 L. !
' COURSE oun.ms e Student Contact Hours
‘ — > , -Class Laboratory .. ' °
N ‘Computer Arithmet fc . 8. " 6 : -
' A. Algorithms ' : N ' :
L B. Addftfon and subtractioh , ;
C. Half and full adder : . " .
D. Ones complement and twos . - .\\. _
. . c lement addition / . , ‘
R subtraction . ‘ L
+ E. BCp - ' ,
. F. Half and fu¥l substracters. ,{:;// . : :
B. The ALU ‘ R
* Il.. Memory Systems . l} P 9 Coe
- A. Core memory ! . - _ -
B. Semi-conductor RAM . ) .
C. T7The register concept ‘ i ]
D. RAM specifications : s 7
‘E. Static RAM . N\ o S '
¥. Dynamic MOS memory :
G. ROMS ( .
= ."H: Shift register memory - "
A . l\ ) . T
I11. Interfacing ' 12 " 9
’ " A: Bfdirectional bus drivers - s : '
’ B. ODatascommunications 1ihe '
driver ) efvers d . 1
C. Baud -, D B
\' © D. LeveY’translators 41/ ' L
. E. Seria},and parallel '
IV. Hardware

A. The bus system
B. ' Input and output ports
h .C. Mempry nierarchy *

AN




-, A
Stydent Contact Hoyrs

@ C'ass Laboratory
D. Prlme memory : ' :
E. Secondary and backup memory E e
» F. The cPU - . , ' ; )
., V.. Processing Action ) 7 ' 5
A. Introductiom to programmlng
and program processing = . N ..
B. Timing and.muitlplexlng
yV1. Software / S A 5
_ A. Data-transfer group . '
B. Arithmetic group .
. ' C.. Logical group
5 D. . Assembly-language programm$ng
¢ : E. The conditional jump . . .
< z . - F.. Interrupts ] ‘ , T . v
STUDENT LABORATORIES , : p;
) . Using integrated circuits, design a full adder.
. Construct a 4 bit parallel-in serial—out shift-right
° -+ register™and analyze its operation. ,ﬁ
Construct a 4 ‘bit serial-in parallel-out
, ‘shift~right-register and analyze its operation.
Using !ntegratea“blrculti design a pulse stretcher.
Construct a digltal-to-ané?og converter using the blnary
. welghted Tadder method. .
Construct an analog-to-digital converter. \
Construct a RAM circult and analyze {ts operation.
. Given a micropomputer. determine its RAM Memroy size, type |
) of addressing used, er of 1/0 ports, and clock speed., .
.+ Design an assembly-l juage program to add ten numbers and
using ‘the mnemorics, execute he program on the
N microcomputer. ' (;Q . '
o ' e Design a program to employ Interrupts. ’ ~
\ 1 .
SIUDENT COMPETENCIES s p
’ At the.conclusion of this course, tﬁe student ‘'should be able‘
- to: . ,
. .~ Describe the operafion of a half and full adder.

Analyze the operation. of~a shif egister.
Descr Hfe an analog-to-digital c verter. '
Analyze RAM operation.

Interpret microcomputer speciFlcaltlons.
Write p?rgrams using mnemonics and assembly language.

3
\ * -~
*
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. ) ,/
. Analyzé ROM, PROM. EPROM, and EE PROM operation. ‘

. Derine software, hardware, and firmware.

. Describe . the leFerent addressing modes of the
" microcomputer.’ .

. Describe a digital-to-analog convertor. S )
e = ) . w * \
RECOt!HENDED TEXTS

LY 4

Bywater, Hardware/Software Design _ of Digital Svstems, .
Préntlce-Hall. 1979. S .

\

:Coffran & Ldng, Practical _Interfacing for Microprocessor

§xg;gg; Prentlce-Hall. 1983. oyt -
Mapo, Digital Logic and Computgr Desian, Prentice-Hall, 1979. .
Tocci, Digitml  Systems: ' Princtoles and Apolicatidns,

Prentice-Hall, 1980, . . ' T :

. \ .
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DIGITAL ELECTRONICS
‘ .+ . COYRSE DESCRIPTION |

: ‘ . 'This 'cobrse’#lll lntroddbe the student ﬁo;bailc digital
+ circuitss Circuit analysis and troubleshooting techniques are

< . also emphasized. .
EREREQUISITES;_'Electronuc Devices, Cigcuit Analysis
. L 4
& . CREDIT HOURS: ¢, 4-3-5
. .COURSE OUTLTWE - Student Control Hours
’ . Class Laboratory
. "~ 1. Introduetion to Digital Techniques 5 10
 A. Number systems . f '
e .4+ 'B. Loglc symbz]; and gates ,
L= C. Basic: Boolean operation .
‘\ P. Laws and theorems ’ )
; iy -
ot . Il. Integrated Logic Clﬁﬂujgg . 7 6
‘ : .. A. Types, classification, and
. . ldenti{fication |
. B. Parameters and characteristics
' ' C. Logic families 2&
oY D. Practfcal ldgic ¢ircuits
~ E. Simplification techniques i
‘ -y, } F. Decision'making logic-elements |
v IIl. Flip-Flops and Registers 7 ‘ ‘6
. ) - A. D-type ‘ -
‘4 . B. T-type
C. JK .
o ﬁ. Registgfs k; . .
* IV. Sequential Logic Circulits 7 6"
- . - A.. Counters ’ ’ : ?
. B. Shift registers
.. Coy 'C. 4F|ock$’and one shots i -
' .D. “Adder's Lo : ;
E. Subtractors ,* .
—» V. Combinational Logic Circuits 77 . 6
A. Encoders
B. Decoders .
C. Multiplexers
o D. Demultiplexers
. oL E. *Code converters
L ’ . )
\
' . { \

AN " 106 sy
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A

Student Contract Hours
. A _ . Class . Laboratory
*. VI. MHemory Circuyits.. . 7 N - 3 :

! A. Types of memories »
. B. mu/ t . -\ . t ot

C.TRAM UL
O. PROM " o~ .
STUDENT LABORATORIES . \ .o
A .

. “With .the . aid “of Oscilloscopes, Voltmeters, Putse
Generators, Logic Probes, and Truth Tables construcY and
veri{fy 'the Function of. the Followlng Lagic clrcuitqr A

-« AND ) .
OR _ &
NAND }

NOR o ) ‘

"Flip—-Flops

Counters .

‘Timers :

Adders ' ' . ’
Subtractors’
Dividers"

"TUDENT COMPETENCIES

At the conclusion of this course. the student will be able

to: ~
: . *
. Identify logic gates amnd functions.
. Connect various gates to produce combinational logic
circuits. '
. Diagram a basic logic system from a problem statement.
. ‘Troubleshoot and repair basic logic and digital circuits.
. Interpret specifications from manufacturer’s data sheets
- for digital circuits.

+ « Perform conversion between various number systems.

. Describe the characteristics of the most commonly used
rogic families. "

RECOMMENDED TESTS ' ®
Digital Techriques, Book 1. Benton Harbor,MI: Heathkit

yearning Publications.
Williams, Gerald €E. Digital Technology. Chitago, IL:
Science Researcih Associates, Inc.

L}

HNilliams, Gerald E. Digital nghnglogz. Lab manusl. Chicago,
IL: Science Research Associates, Inc. °

s
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DIGITAL COMMUNICATIONS .-

COURSE DESCRIPTION | .

This ,.course Iis designed to introduce the student to

methods - and techniques omploycd to. transmit digitized
information over various types of transmission systems.

Included will :be an analys!s of: bandwidth considerations, -

varlous modulation and detection methods, and coding systems.

PREREQUISITE: | /
CREDIT HOURS: -4-3-5 \ ' , ,
—counss OUTLlNE |

I

Vi

-+ Class Labafatory
I. Introductlon to Communication* ., 4 . 3
Systems ‘ '
11.  The Telephone Network - 4 3 oL
11. . System Performance Requiremnnté 4 3
and [Impairment o '
IV. Transmission of Dé%g over Analog | 4 : 3
-System . .
V. _Analog Pulse Modulatfon . 4 © 3
Vi., Digital Modulation 4, 3.
VIl. Noise and Dtstortion of Digital 4 3
v Tranmission . : '
. . ‘ .
I1. Pulse Transmission over 4 . 3
- Bandlimited Systems :
/' . .\
IX. Coding Systems . & . 3.

. X« Network Protocol ' 4 3

STUDENT LABORATORIES

* [ e L]

Baseband cbdes. and correspondfng encoders and decoders. -4
Multilevel baseband data codes. and typical encoders and
decoders. .

Clock recovery circuits used in digital data transmissions .

Biternary .code and typical encoders. and decoders. .
Duo-binary system, and typical encoders and decoders.
Measure the cnaracteristics of an ASK modulator.

%
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. Observe the characteristics and 1mplementafion of an ASK"r

recefver. . . N
. Measure the performence of \ASk transmission in white
. nolse. :
_— . « Operation af ASk tranamission with biternary coding.

. Compare performance measurements of biternary ASk system
with binary system. .
. ﬁamllfﬁbrlzatlon with  PSK waveforms and operation of PSK
modulator. - :
. Operation of carrler_recovery circuit and coherent binary
, . P6K detector. * : T '
. . PSK receiver characteristics. '
. Performqnce of the binary coherent detection PSK system in
‘"white nofse.
. He sure the' perFormance\ of the coherent binary DPSK in 5
white noise. - : ’
. FSK modulator and waveforms. ' _
. Performance of. the binary FSK system in white noise.

. Biternary FSK system in whltg nolse.
STUDENT COMPETENCIES

At the conlcusion of t-~i+ course, the student will be able-~ .
-1 . :
’ . Explain and/or demonsi: te principles and implementation
of the following: -
&. Various baseband _codes, and the correspcnding encoders 0
' and decoders. , :
b. Clock-recovery circuit for use in dlgltal data
. transmission. (
c. Partial response principles and biternary codlng.
d. Performing of the duo-binary system, and typical encoder
and decoder circuits. )
e. ASK . v
f. PSK

RECOMMENDED TEXTS .

N /

Chau, Computer Communication: Volumne I, Principles, Engewood
Cliffs, NJ, Prentice-Hall, Inc.‘' 1982. '

Roden, Digital and Data Communication, Englewood Cl1iffs, NJ,
Prentice-Hall, Inc., 1982.

Sinnema, William, Digital nd ) Communléathnl
Reston Publishing Co, .

Theory and Modern Practice of Digital Communication, Degem
Systems Ltd.

Baseband Data Transmission DIGICOM-1, Degem Syétems'Ltd.
P ) .

. .
.
*
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ELECTRONIC DEVICES

COURSE DESCRIPTION :

This course is designed to provide the student wlth a
working’ knowledge of electronic devices. This course will
aiso develop the student’s ability to connect and test basic
discrete solid-state components as well as basic vacJdur tube

circuits. Topics {include vacuum tube diode and triode, '

bipolar junction transistors, and other ‘deviges and integrated
circuits.

PREREQUISITE: Fundamentals to Electricity and Electronics

CO-REQUISITE: /Circuit Analysis -
CREDIT HOUQS</ 4-3-5 - )

COURSE OUTLINE

Class Laboratory
I. Vacuum Tube Diode and Triode 4 . 3
A. Introduction to active
devices-
B. Physical characteristic
C. CRT operation :
D. Triode characterlstlcs
E. Load resistance
F. Gain .
G. Phase relationships . .
H. Basic¢ vacuum tube ampllfigrs
II. Semiconductor Diodes 6 6
A. Atomic theory for semi-
) conductors
B. Si{licon, germanlum. and PN
Junctions : . .
C. Dlode applications ¢ ,
I1r. Zener Dlodes'and .Other Two— 8 6

Terminal Devices

A. Zeners - basic clrcults
B. Schottsky diades

C. Varactors (varicaps) .
D. Photodiode

E. Light-emitting diodes (LEDs)
. and IR emitters -

F. Liquid crystal diodes

G. Solar cells
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V' ¢

Student Contact Hours
. . Class Laboratory
H. Thermistors '
I. Industrial devices B!

lIv. Bipolar Junction Transistors - 14 9
(BJT) and Other Active Devices . ¢
A. PNP and NPN atomic &
characteristics
B. PJT operation
C. Amplifying action
D. Amplifier configurations; : J
common base (CB), common :
emitters (CE), common
collector (CC)
Specification sheets
JFET and MOSFET characteristics
FET opeération .
Amplifying action | 4
Ampl ifier configurations v
Specification sheets

V. Integrated Circuits .
A. Types of ICs
B. Application of 1Cs W3
C. Construction of ICs ‘ o

STUDENT LABORATORIES

Construct and test a common cathode amplifier.
Design, bufld, and test a clipper and clamper. circuit.

Design, bufld, and test a . half-wave rectifier and

. full—-wave rectifier circuit.

Design, build, and test a half-wave filtered power supply.
Design, bufild, and test a full-wave filtered power supply.
Construct and test the .common base, common emitter, and
common collector amplifier.

Obtain characteristics of the triac, diac, LCR, and zener
using the curve ‘tracer.

Determine output voltage of the solar cell under dﬂFFerent

load conditions. .
Construct and test common gate. common source, and common

drain amplifiers.

ldentify pin configuration, . package type, and
characteristics of the integrated circuit using the
specifftations sheet.
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R Construct and determine the AC character!stlcs of a common
. base amplifier.
. . Construct and determine the AC character!stlcs of a common
. . col lector amplifier. '
. Construct and determine the AC characteristics of a emitter
amplifier. ~>
. Design a small signal FET amplifler.
. Obtain characteristics of an FET usi a curve tracer. '
. Determine thé high~-frequency response of an FET amplifier.
. Bulld and determine. charecterlstlcs of a two stage
C-coupled cascade amplifier. '
é;nld and determine ,characteristics of a two stage
C-coupled cascade amplifier.
. Determine the characteristics of an FET amplifier. .
. Determine the characteristics of a Push-Pull amplifier.
. Determine the- character!st!cs of a complimentary
e ) amplifier.
. » Determine the characterist!cs of a differential amplifier.

STUDENT COMPETENCIES
9

Upon completion of this _course the ztudent will be able
to:

. Calculate and measure operating Q points of a common base
amplifier, and the currents of the device.

. Cslculate and measure the Q operating points of a common
emitter amplifier and the ‘currents of the device. .

. Calculate and measure - the Q operating points of a common

‘ collector amplifier and'the currents of the device.
\ - . Calculate DC parameters of deplstion MOSFET circuits.
. . Calculate DC parameters of enhancement MOSFET circulits.

. Calculate and measure the following parameters of a common
base amplifier: Ae, Afi, Ap, le, ic, re; r1 and phase
relation from input to output.

.. Calculate and measure the following parameters of a common
emitter amplifier as {n common base above. )}

. Calculate and measure the following parameters of a common

collector amplifier as in common base above.

Calcualte all parameters of an FET amplifier.

Design a small signal FET 'amplifier.

Using a curve, tracer determine a family of. curves for FET.
Determine the high-frequency response of a FET amplifier.
Analyze the following parameters  in a two-sctage cadcade
amplifier with RC-Coupling: 1,E.p In decibel  and
frequency response. o !

. Construct and enalyze a push-pull amplifier.

. Construct and analyze a complimentary amplifier. ;
. Construct and analyze a differential Jamplifier. ‘

*

RECOMMENDED TEXT - . .

Boylestad, Robert, and Nechelsky, Louls. Electronic
Devices and Circuit Theory. Englewood Cliffs, NJ:

' Prentice-Hall.
) ' »n
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’ CREQIT HOURS: 4-3-5

- ‘ % . Al ' ‘
I ELECTROMECHANICAL DEVICES ..
’ . .
COURSE DESCRIPTION -

] . R . R A

. . Electromechanical Devices '{s designed to ‘provide the
student wth a working knowledge of control elements in
electrical ofrcufts, transformers, generators, motors, and
synchromechanisms’. Topics presented include power losses in
transformers, large alternators, DC motor controls and
efficiency, three-phase AC motors, synchronous motors, single
‘and three-phase Induction motons, stepper 'motors, and
classifications and applications of synchromechan{sms.

’

.PREREQUSIITE: Circuit Analysis
CO-REQUISITE: - None

!

COURSE OUTLINE

- ~ - : Class  Laboratory
l. Electyomechanical Devices 2 . '
An Lairoductlon f/”/
A. “Magnetic forces and fields 5

B. The origin of magnetism
C. Magrietic fields of electrtc currents
D. Forces of charged particles .
moving through magnetic fields
E. Generator. action .
F. Motqr action
G. Transformers -.

Il. Control Elements i{n Electrical 4 § 3
' Circuits

A. Switches

B. Testing and maintenance of

switches
-C. Relays )
D. Testing and maintenance of
relays . .
E. Relay circuits .
F. Fuses

G. Checking and replacing fuses
H. Checking circuit breakers

11l. Transformers - 4 . 3
A. The basic transformer )
B. Power losses in transformers - ' ~

C. Power transformers
D.  Auto transformers
E. Other transformers :
F. Troubleshooting transformers

n7113
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¢ * N Class
IV. Generators anl Alternators 4 3
_Ad The simpie DC genergtor .

B. Constryction of DC generators
L. *Fleld cofl connectlona in
DC generators , :
~ D. Operation of DC generators o . v
E. The alternator e
. F. 'Automobile alternators '
. . G. Large alternators
H. ‘'Opération of alternators
I. Maintenance -

V. DC Motors and Qontrols 8 - . 8
A. The simple DC motor )
* . B.» Constructfon of DC motors
‘' C. DC motor controls '
\ D. ; Motor efficiency .«
\k\\E’ . Motor maintenance and
. ~_ .troubleshooting ' A
1 .
VI. AC Motors and Controls 10 9
A. .Three-phase AC motors ' ~
. : 1. rotating magnetic .fields -

2. synchronous motors. ‘
: - 3. inductioh motors v X
) 4. power faztor in AC motors
. ; B. Synzhronous motors
- 1. rotor construction
2. field excltatlon and power .
factor
3. starting synchronous motors
4. applications of synchronous
. motors
C. Three-phase induction motors
' 1. rotor construction
T 2. starting three-phase lnductfan
-motors
3. applications of three-phase
fnduction motors.
4. wound rotor motors
D. Single-phase ﬂnduction motors
1. capacitor - start motors"‘:j
2. permanent-capacitor motors
3. repulsion-induction motors
4. shaded-pole motors
5. speed control of single-
. phase inductfon motors
E. Unfversal motors ‘

Vil. Stepper Motors . 4 3
A. Operation of the stepper motor
B. Stepper motor control

118
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Synchroéé&hanfsms

Vill. ’
A. The synchro tra ftter
‘ ‘B. The synchro roceiver -
* C. DlFFerential.synchro
. . tranpmitter and receivers
"D, The.“synchro control ‘
© transfotrmer
— «Class flcation oF

éynch omechanisms
. Applications of

| synchromechanisms .
srua\:F LABORATORIES - ) |

. Examine ¢t
fields. of pej

characteristics

control cifcuits:

. "«Construgct c I
relays. ? : .
. Construct circutts® and measure efficien

transformer.-

. Set-up a generator and amr
output characteristics.. ¢

. Construct a’ motor circuit and

basic‘magnetic and.

ﬁlectromagnétl
. Use the right hand

ule to determine

Clas:
oy

and diagr
nent magnets and electromaghets.

systems.

/ .

<

”

N
the' magnetjc

usi -awitches. and

of a power

alternator and measure the

measure the ,output

characteristics of a shunt tor.

. Set up, operate, and'’ determine theqofunctlonhng
characterlstlcs oF synchronous. induction, and universal
motors. , * J

- STUDENT COMPETENCIES~

. Awkhe .conclusion of this course, the student wlll‘be'able

to: . . " ‘

. Diagr and explain the components and relationships of

direction. of Forqe

a8 conductor or a .current- car*ylng a conductor in
magnetic field. \ '

. ldentify, diagram, and explain the functioning .
characteristics - of basi types of relays used 1in

electrical circuits.
. ldentify, diagram and explain the fun
. Construct a relay control circuit.
. Diagram, lahel, and explain
characteristics and the components
transformers. ¢

?}*On of basic fuses.

\the functioning
of basic types of

Laboratory .

9{ |

voltage and current,

secondary voltage

+ Determine primary
and current, input power and efficiency of a transformer.
/5 Q.transformers for continuity of windings, and shunted
ind?ngs.
Diagram, label, and explain the functioing characteristics
of basic generators.
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.« Operate a-DC generator and aiternator and determlne their -
’ \ . operating characteristtcs.
. . Diagram, label, and explﬂlp the conp&nents and. ctlonlng '
' characteristics of commor: types of.DC Motors.

. T Specify apptopriate’ types of motors for A given*ﬁechpnical ’
' ' - load.' , .
_ + .« Diagram, lapel, and e oazoaln the components and functloning ;5&
.« - characteristich o n AC motors. SR
, .~ {r <~ Construct, tést, ahd plot the curve of a DC motdr cincuit.
- > . Diagran, label,:and explain® the components =and func dlng

characteristics of common types_ of AC motors:?

poles, synchronous speed, cperatlng speed, sljp spedd offy,
, ™ commori AC S. ' , !
s ! . Operate prép éSrqrsal motor. ehaded pol motor, R
, capacitor start’ moto - v
| 'RECOMMENDED TEXTS | RN :
. - Center f Occupational Research: and Development.. .
ya ) , es. Waco, TX: . CORD, 1981. . /
‘ ~ " Algvich, Walker N. Electri Contr Nefv York: Van |

QNostrand Publishing Co.s 1975.

: .

Anderson, - Edwin P. Indianapolis, [Nt

Theodore Aide ahd'C'Qu 1969. . . - ‘ ‘
‘ _— .
Fitzgerald, A.E. and Kirply, Charles, Jr. Electric Machinery.
™ _ New York: McGraw-Hill Book Ce., Inc. 1952.
. N 1 Y - -
" .
( - ' 2 £~

\
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A. Use of instruments

B. Lettering 1 ~

- C. Alphabet of |{ines ,
D. Drawing reproduction v,
Es - Scale )

*F.- Dimenslonlng and tolerancing

5. Geometric Eonstruction
techniques

Orthographic Projection ( ’\', 2
A. Third-angle projection

drawing:
8. Sectlon drawing

Pictorial Drawing "2
A. Drawing objects in Isometric

Schematic Drawlng |
Descriptive Geometry 2

A. True length, slope, L
and bearing

B. Auxiliary views

C. Developments

Pi g

a2 117
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A 4 o w . - N |
- N~ ENGINEERING GRAPHICS 1|
" COURSE DESCRIPTIGN P 4
An introductory course - to prd%ldﬁfthe technician with :
basic skills and techniques used to communicate {nformation '/’
and f{deas:graphically. )Topics to includes an -introduction
+ to freehand ' sketching; ? graphic drafting . techniques: and
procedures, schemat{c draw1ng; descriptive :geometry; ‘and .
computer graphics. .
R _
PREREQISITE: Algebra o \\\/j © .
+ CO~REQUISITE: Trigorometry - .
' CREDIT HOURS: 1-6-3 o .
COURSE OUTLINE N - :
: .ol _ Class Laboratory ° e
I. Technical Sketchiiig 1’ 9
A. iSketching ljnes, circlss, ’
and arcs ;
B. Using the box construction /f
technique
C. Sketching in isometric ° . .
D.. Sketching in oblique . ( A o
I11. Drafting Fundamentals _ 2 15



Y '
- v ‘ \.‘K\J . )
I . : v
. ﬁ) A ' o
. 1 ' \ Student Contact Hours
Class Laboratory
Vll. Computer Graphics . Lo 1 :
A. Drawing on CRT :
B. CAD introduction p

' ij,v111’) Overview of Engineerin Grangcs 1

Drawing in lndustry

]

STUDENT LABORATORIES

A

. Make freehand sketches ‘in isometric and pblique.
. Use drafting fnstruments to make simple drawings invoiving
" gesimetric construcfon fechniques. \ ,
Make drawings of objects in orthosraphic.
Make isqgmetric drawlngi f simple obJects.
take schematic drawifgs. .
Find true length, slope,\and bearing of lines.
Make developments of objects. -
r

STUDENT COMPETENCIES . "+* ) | .
.ﬁble

At the conclusion of this course, the student will
to: - .
. ) o

-~

.

. Make simple_freehand sketches that will descr'(e an object
‘or a nroces In three dimensions.

'« .Use drafti fnstruments to make simpile engineering

drawings.

Draw and interpret objects in ortbogranhlc projection.

Draw and interpret simple objJects in isometric.- ‘

Prepare and interpret schematic drawings.

Graphically find the true length, slope, and bearing of a

1ine.

. Determine true shapes and sizes of surfaces from
alternative vies ut;;;flrg the line and plan methods of

[ ] » . [ ]

descriptive geometry. \ ) «
. Dlscuss the use of c uter as a graphics tool. i
. “‘ . : —
RecqyﬁENDEo TEXT N :

/s . .
Luadder, Warren J., Fundamentals of.Engineering Drawing.

»

Englewood Cliff, N.J.: Prentlce—qul; 1981. .
A~
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ELT PROBLEMS - .1“ S N

oY . o -
< .

’ " .
. .

., COURSE BESCRIRTION

The electronic engineering technology courses embrace
such a wide base of ' knowledge and specialty options; andy
additioanlly, laporatories available vary widely as do the
materials available to stduents for projects; therefore. the. .
problems course présented here repreeente only general ,

QU'{dmﬂB. R ¢ -\ | . .
" PREREQUISITE: Consent of Instructor ' : SR

LI '

CREDIT HOURS: 0-9-3

. COURSE OUTLINE

4
1. Define Scope)and Rules’ for Projects
- A. Instructos(s) give peremeters
.. time ( 1 quarter)

- 2. cost ) ,,

. 3. °ffectiveness , \
B. Student submits proposal “
1. preliminary .sketcher/diagrams

2. performanc: peremeters
. 3. time neede§>fo design and buii'd
4. test preocedures & validation .
5. cost ﬂ
C. Instructor(s) eveluete and assign projects <« - - y
1. " individual projects ////, v
2. @Qroup projects . o
3. develops performance contrect \
a. time required/phese .
b. progress reports T g’
c. grading parameters 4
4. assigns suitable individual proposal writers
to work with others. .
. ¢ ] # .
11.- .Implement Projects ’
~ A. Design phase ®
1. student undertak€s design\
2. student makes prog:ress review against
. objectives '
‘ 3. f{instructor evaluates, advises and approves
build ‘
B. Bulld phase
1. student undertakes construction
'2. stydent makes progress review against
' 7
. A 4

{ 119 | | ‘
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‘ i . . _ :
‘] oo obJectlves . ¢ o .
3. 1nstructbr evaluates. advises and gracdes
C. Test s ’ ‘
1. student devises test and conducts‘dt
2. Student writes test report and/or faflure
analysis -
3. fMstructor evaluates and grades
D. Engineering Report
. i. student prepares compnehanslve eng!ﬁeerlng
te - report _
2. {instructor evaluates and grades

o . . .
-STUBfNT LABOQATORIE§. ' "
_ ) -
. Prepare sketches and diagrams for submittal to {instructor.
. Complete design for instructor approval .and grading.
. Build, as appropriate, the project designed.
. Devise and conduct englqgerlﬁr tests -on the project.

Compile a comprehensive engineering report on the subject.

STUDENT COMPETENCIES

At the conclusion of thls.cgursa,‘the student will be able
to: L

. Define a technical problem and design a workable solution.
.. Design, construct, test, evaluate and modify a functional
device/circuitry/system utiliing/electrical, mechanical

N and/or electronfic component. ~

120 | .
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. * ( ) .
| / ' . . LINEAR INTEGRATED CIRCUITS \ -
‘ COURSE DESCRIPTION SR ' \

4 ¢ /9 )

. e This course includes topics necessary to glve the student .
an understanding - of linear {integrated circu s and their ',
appl fcations. Emphadis is placed on the operational
amplifier. The student will -be ({introduced to other

. stat@rof-the-art devices. - : -

\ PREREQUISITE: Semi-Conductor Analysis
CREDIT HOURS: 4-3-5 - .
. _
" CQURBE OUTLINE gtudent Contect Hours
VAN lass Laboratory
. Intdoduction to the Op Amp '3 3
A. DIiff. Amp. Review .
B. Ideal Op~-Amp ‘ I
C. Real Op-Amp //*
£ D. Op-Amp Terminals . | :
'} E. Op-Amp Characteristics . ‘ '
- _— Fo Types of Op-Amps
I1. lnverting and Non-Inverting 5 6
Ampl {fiers
A. The inverting amplifier
. ) - B. Inverting adder
C. Inverting averaging amplifier '
D. Voltage follower -

E. Noninverting amplifier

F. Noninverting' adder

G. Integrator . .
H. Differentiator

111. Comparators . 5 . 3
A. Effect of noise 6n comparator
clircuf ) ¢

B. Positive feedback

o . i C. Vqltage-level detectors with
- hysteresis %
Iv. Blas, Offsets and Drift ’ (/. 5 "3
A. Input bias currents ~ .
B. Input offset currents” .
C. Effect of offset current on ¢
- output voltage .
7 ‘ Z6: Effect of bias currents on

>~ output voltege

| V4
L)




s ‘ ’ . Studen
- Class
E. Input offset voltage '
F. Nulling-out effect of offset
voltage and bias current
G. Orift .

V. Bandwidth, Slew Rate, Noise and 5 v
. Frequency Compensation
A. Frequency response of the Op - “
AMP '
8. Slew rate and output voltage
~ .C. Noise in the output voltage
V. External frequecy compensation .

Vi. Active Filters ' . 7
A. Lcw-pass filter 2
B. ‘1M:roduct|on to the Butterworth

] Filters
.C. Léw-pass Butterworth Filters
D. High-pass Butterworth filters
E. Band-pass filters .

F. Notch filters

VIl. , Power Supplies* . : 6
A. Introduction to unregulated
, “ and regulated power supplies
4 B. Positive 3-terminal regulators
€. Negative 3-terminal regulators -
'D. Dual tracking voltage regulator

,VIII. Signal Generators - 4
A. Operating modes of the
555 times
B.- Applications of the 555
titmes

STUDENT LABORATORIES )

- C. Free-running and one shot
operatdon

, Contruct the bpen—loop ampiifjer. '

Construct the <¢losed-locop amplifier and monitor and

analyze offset parpmpeters. -
Design volitage-level detectors and compgrators.

Design low-pass and hidﬁ ~-pass active-fTiter circuit.

Construct and analyze regulated power supply.-
Design an ‘adder and averaging circuit.
Construct ahd analyze a comparator circuit.
Design a timer circuit.
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STUDENT COMPETENCIES
‘At the conclusfion of this course, the student will be able
to: |

. Construct and analyze the open and ciosed’ loop operation
of the Op Amp _

. Breadboard,on Op Amp using a'single power supply.

. Analyze voitage level detectors and comparators.

. Explain_ the application of the Op Amp in wave shaping
(f.e.3 Signal Generation) )

. Construct and analyze a differential amplifier circuit.

. Identify and explain: )

a. Bias
b. Offset Voltage
c. Drift

‘d. Band width
.. e. olew rate
f.- Nolise
g. ~Frequency compensation

Construct and analyze an analog multiplier circuit.

Design a low-pass and high—-pass active-filiter circuit.
Breadboard a timer circuit using a 555 timer.

Construct a regulated power suppiy using a three-terminal
regulator.

"y

RECOMMENDED TEXT

Coughlin, Robert F. and Driscoll, Fredrick F. Qperational
3 Second Edition,
-Prentice-Hall, Inc.
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COURSE DESCRIPTION

MICROCOMPUTER APPLICATIONS 1
.

14

This course 15 a continuation of digital applications and
is designed to emphasize the interfacing of the microcomputer
with peripherals.

PREREQUISITE: Digital Applications

CREDIT HOURS: 4~3-5

e

COURSE OUTL INE
: !r\ ' Class
~~ Mathematical Refinement 4

A. Hultiple—precisiog numbers
B. Mulltiplication
C. Positive and Negative numbers
0. BCD Addition

11. Basic 1/0 and lnterfacJ;g 8
Techniques
A. Synchronous vs asynchronous
8. Handshaking
C. Programmed 1/0 vs interrupt 1/0
D. DMA 1/0
E. Memory—mapped 1/0 vs {solated

1/0

F. Keyboard input

G.
H.
I.

Display mutiplexing
Video display
Data acquisition

111. Programmable Peripheral Chips 8

A.

Basics of programmable
per ipheral chips

8. PIO
C. Serial-parallel
I1v.” Data Communication 8
‘ A. Synchoronous vs asynchronous
B. Simplex/suplex transmission
C. Transmission codes
D. RS-232C
V. Controllers ‘ 12
A. Single-chip microcontrollers
B. Stepper motor
C. Stepper motor interface

' 129 124
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A

STUDENT LABORATORIES

. Write aprogram to handle positive and negative numbers.

. Write a program to solve problems in BCD.

. Write a program to select an address register and transfer
data from the CPU to the peripheral interface bus.

. Write a program to set up the PIA as an input and output

device.
. Construct a circuit using a UART for serial to parallel or
parallel to serial data handling. — -
“ « Construct an interface circuit consisting of
Opto~l8olators. ‘

. Connect a microcomputer to a peripheral through a 'UART
interfacing using a 20ma loop.
/ . Connect a microcomputer to a peripheral through a Y4UART
interfacing using a RS~ C line.
Connect a microcomputef toja stepper motor.
Write a program to exércide a stepper motor.
Construct A/D and DAA e6nhverters.
Write a program - successive approximation using
converters. ' -

r

e. [ ] [ ] [ ]

STUDENT COMPETENCIES
. Convert between decinial, binary, and hex number systems.
. Write programs to solve arithmetic problems.
. Demonstrate the use of 1/0 ports.
. Program the PIA control registers and use thg,control
lines as input and output.
. Explain the 1input and output circuits used in current
loops by means of schematic diagram.
. Explain who opto-isolators are required 1in current loops
used with microprocessors.
. List the basic capabilities of the RS-232C. interface.
. Use a circuit diagram to explain how RS-232C signals can_
be converted to TT! or 20ma current loop.
. Develor methods of controlling a stepper motor with a

microcomputer. .
. Demonstrate how a A/D converter can be used with a
mi{crocomputer. .
. Demonstrate how & D/A converter can be used with a
microcomputer.
. ) *
RECOMMENDED TEXT 7

"The Intelligent Microcomputer, Roy W. Goody, Science Research

Associates, Inc.
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MICROCOMPUTER APPLIGATIONS 1
. COURSE DESCRIPTION - | /

\ This course is a continuation of ' Microcomputer
Applications |. Emphasis is placed on the microcomputer as a
£ controuller. .

[4

PREREQUISITE: Microcomputer Applications !

CREDIT HOURS: 4-3-5 . o~
COURSE OUTLINE - .
Class Laboratory
. The Microcomputer As A - 8 | 6

. Controller
. A. Microcomputer {hnterfacing
. 'B. Closed-100p control systems -

I1l. Microcompiter Troubleshooting 8 6
A. The signature analysis .
approact ‘ /
B. The logic analyzer
111. Comparison of 8 Lit ~ . 8 6
Microcomputers .
A. 2Z-80 based microcomputers ‘
‘ . B. 6502 based microcomputers
R C. 8080 based microcomputers

D. 6800 based microcomputers

. IV. The 16 Bit Microcomputer \ - 16 12
. A. Comparison of the 16 bit .
and 8 bit microcomputer ,
B. 16 Bit software
. . C. 16 bit 1/0s
D. 16 bit interfacing

STUDENT LABORATORIES
' e
. Construct a circuit that used optical tranducers and micro
to simulate a security systen. -
. Construct a circuit using a micro and transducers .to count
revolutions of a mechanical device.
¢ . Given a microcomputer, use a logic analyzer and logic
probe to demonstrate troubleshooting techniques.
Demonstrate the operation of a 16 bit microcomputer.

N R
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STUDENT COMPETENCIES ° ' . g ,

RECOMMENDED TEXT -

Howard W. Sams &. Company, Inc.

b ]

Design the {Interface used between a microcomputer and a .\./
given device. . . . -
List "the steps . iIn fogic troubleshooting of a

microcomputer. -~

Discuss the modes of . operation ,/;?E:r : a
logic—-analyzer/signature analyst. :

Give examples of the proper use of logic probes and
pulser. - N

List the different characteristics oF at Jleast two
different CPUs.

List the ma jor di fferences between 16 bit mlcros and 8 bit
micros. =

“ . ’ 4_, ‘
. William Baaden, Jr. ,

¢
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SATELLITE AND TELECOMMUNTCATIONS

COURSE DESCRIPTION

. This course is designed to Introduce the student to
satellite and telecommunications systems, fiber-optic systems,

and lasers.
PREREQUISITE: - Antennas, Transmissipn Llnes. and Microwaves
CO-REQUISITE: , Communications Problems )

CREDIT:-HOURS: 4-3-5

COURSE OUTL INE : ' - Student cContact Hoyrs
) ‘ _ Class Laboratory
1. Digital Commun!catlons- 10 : * 9 .
A. Pulse - amplitude -
modulation

B. Pulse - width modulation

C. Pulse - positlon modulation

D. VPulse - code modulation e
. E. Time - division multiplexing

F. Delta modulation’

G. Frequency shift keying

H. Code trnansmission Y ¢
11. Fiber-Optic Systems : 10 9
A. Introduction to Opto-
¢ electronics -~ \\\
B. Safety

C. Light transmission

D. Light reception _ .

E. Optical components - : .

F. Optical fibers, cables,
and coupl ings '

G. Fiber-optic systemg . .

I111. Lasers T 10 6
A. ‘Laser classifications
B. Solid-crystal laser
C. Gas lasers
D. Liquid lasers

E. Safety
F. Modulating techniques .

V.. Satellite Communications 10 (3
A. Introduction to communication

satellites .

]
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B. Director broadcast satell{tes v
C., Advantages of digital over analdg
satellite coomunications

" D. MSmtellite orbital positions .
E. Transmitting and receiving antennas 4
F.-- Up=1inks and' wn—links 4 .
o \ G. Nolise ;
' " H. LNA’Ss. LNC’ and down converters '
} I. Link performance

&

STUDENT LABURATORIES

. . Design a pulse-width modulator.
. . Observe the operation of an FSK modulator and demodulator.
. Construct a pulse wldth demodutator amd observe its

opqration.
\\\E;aonstratc the principles of 1ight modulation.
J struct. a fiber-obtic system and observe {ts operation.”

. Monitor &“Fiber-optics output-while bending the fiber.

. -Sét up a laser transmitten with and without modulation.

. Align a satellite receiving antenna to a given satellite.
. Observe the operation of a dlrect—Fced‘Batellite receiving

antenna.
STUDENT COMPETENCIES . s
, At the conclusion of this course. the student will be able -
to: .
r . s Design a pulse-width modulator. <

. Exptain the principles of pulsc—amplitudc. pulse-width,
pulse position, and pulse-code modulation.
. Explain ‘the principles of light transmission. and
/ reception.

. Explain the operation prlnciples of optlcal fibers, .

cables, and couplers.

Demonstrate the operation of a Flber-optlc system.

Demonstrate the operation of a laser.

Compare the various types of lasers.

‘Determine the earth station antenna’s position for each

satellfte.

‘o Explain the effect of noise on 1ink performance.

. Explain the operation of LNA’s, LNC’s, and, down converter
as part of a 1ink system. o

A}
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RECOMMENDED TEXTS

9
— -

A d

Feher, Or.. Kamile,  Digital Communications., First Edition.
Prentice-Hal N '

v

-
L}

Miller, Gary M. Modern Electronic Communication, Second
Edition, Prentice-Hall. ' '

Seippel, Robert G., Optoeiectronics., First Edition, Reston
Publishing Company. o ‘ - '

»
[ ]

?
3

ey v
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. " {semiconpucior ANALYSIS

’ ' COURSE DESCRIPTION 3 .
. 4
% «This courses i{s desiged to orovide the student wlth a
. knowledge -.f BJT and FET amplifiers. H-parameter equivalent
- circuits, freaqueneyv response, and design considerations are

v emphasized {n this course.
PREREQUISITE: ElectronYc d%vicés. Circuit Analysis .
CO-REQUISITE s '
CREDIT HOURS: 3-3-4 .
B |
COURSE OUTLINE .
Class Laboratory
l. .0C Biasing of BJUTs o 6 ( 4 .

A. Operating point
8. Common-base circuit
C. Common-emitter cfircuit
. D. Bias stabilization
E. BETA dependent bfasing
F. BETA independant biasing
G. OC bias with voltage feedback
H. Common col lector circuit

. : : I. Design of DC bias circuits
I11. FET Bfasing ' 3 . 4
. . A. Fixed bias ]
N B. JFET amplifier :
. C. ODepletion MOSFET DC bias .
¢ circuits
D. Enhancement MOSFET blas
circuits
I1l. BJT Small-Signal Analysis -3 4.
A. Transistor hybrtd equlvalent ’
circuits

B. H—-parameter

C. Small-signal analysls using
h-parameters

D. Approximations of hybrid.
equivalent circuits

’ » IV. FET Small-Signal Analysis 6 ' 4 K
N. JFET/depletion MOSFET smal)
signal
B. 'AC small-signal operation g
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e : st .
' Class Laboratory .

C. Source follower circuits

D. Design of FET amplifier
circuits

E. ngh-frcquency effects

L]

V. Multistage Systems and Frequency 6 4
Consideration
A A. General cascaded systems
B. RC-coupled amplifiers
C.° Transformer-coupled amplifiers _
D. D.C. coupled amplifiers / )
E. Cascade amplifier \
F. Decibels: )
G. Gengral frequency considerations
H. Low~frequency considerations

. High-frequency consicderatigns _
. Multistage frequency effgpzn \\
! . Frequency response of cascaded .
’ FET amplifiers
-Vi. Large-Signal Amplifiers 3 6
: A, Seriles-fed class-ﬁ
, ampllflers ' -
B. Transformer-coupled audio ‘
- power amplifier : ’ ‘
.C. Classes of amplifier operation '

_and distortion
D. Push-pull amplifier circuit
E. Heat sinking

‘ Vil. The DIFFprentlal Amplifier 3 4
. A. DC blasing. '
B. Single—emded input dhd output
C., Common-mode {nput )
D. Differential voltage galn

v

STUDENT LABORATORIES

. Construct and determine DC characterlstlds of a common
base amplifier.
. Construct and determine DC charactgristics of a common

collector amplifier.
« Construct and determine DC characteristics of a common

em{tter beta-dependent circuit.
‘'«  Determine biasing characteristics of FET ampliifier.
‘'« Determine characteristics of Depletion Mode MOSFET.
. Determine characteristics of Enhancement Mode MOSFET.

i ®
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{ »
. . COnstruct and determine tho AC chnractorlstlca of a. common
"base amplifier.
‘ “ . Construct and determine the AC chanctorlstlcs of a common
. col lector amplifier.
T .. Construct and determine the AC characteristics of a emitter
amplifier. ,
. Design a small signal FET amplifiar.
. Obtain characteristics of an FET using & curve tracer.
-~ Determine the high-frequency response of an FET amplifier.
. Build and determine characteristics of a two staga
~ RC=coupled cascade amplifier.
. Bufld and determine characteristics of a two stage
DC~coupled cascade amplifier.
. Determine the characteristics of an FET amplifier.
. Determine the charécteristics of a Push-Pull amplifier.
. “Determine the characteristics of a complimentary
amplifier. . , : '
. , Determine the characteristies of a differential amplifier.

STUDENT‘COHPETéhCIES v

Upon completion of this course the student will be able
to: ’
. Calculate and measure operatlng Q points of & common- base

) amplifier, and the currents of the device. - -

- '+ Calculate .and measure the Q operating points of a common
emitter amplifier and the currents of the device.
“‘"“ . Calculate and measure the Q operating points of a common

collector amplifier and the currents of the device.

. Calculate DC parameters of depletion MOSFET circuits.

. Calculate DC parameters of enhancement MOSFET circuits.

‘e Calculate and-measure the following parameters of a common
base amplifier: Ae, Afi, Ap, fe, ic, res ri and phase
relation from fnput to output.

. Calculate and measure the following parameters of a common
emitter amplifier as in commen base above.

. Calculate and measure the following parameters of a common

collector amwplifier as In common base above.

Calcualte all parameters of an FET amplifier.

Design a small signal FET amplifier.

Using a curve tracer determine a family of curves for FET.

Determine the high-frequency response of a FET ampl ifier.

Analyze the following parameters {n a two-stage cé?cade

amplifier with RC-Couplings 1,E,p in decibel and

frequency response. ‘ ,

« Construct and analyze a push-pull amplifier.

'Construct and analyze a compl imentary amplifier.

Construct and analyze a differential amplifier.

o ¢ o o o

’ ’ 4
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STUDENT COMPETENCIES | o ,
R

At the conclusion of this course, the student will be able ‘ )

to: . . . ’

. Construct and analyze the open and 6ﬂ;;;a' loop operation
of the Op Amp.

. Breadboard on Op Amp using a single power supply.

. Analyze voltage level detectors and comparators. -

. Explain the application of the Op Amp {in wave shaping
(il.e.s Signal Generation)

. Consfruct and analyze a differential amplifier circuit.

. ldentify and explain:

Ve a. Bias .
] b. Offset Voltage : "
' c. Drift ‘
d. Band width
. @. ™Slew rate ! z
f. Noise ' .

Q. Frequency compensation )

_’gonstruct and analyze an analog multiptier circuit.
Design a low-pass and high-pass active-fi{lter clrcult.
Breadboard a timer circuit using a 555 timer.
Construct regulated pqwerféupply using a three terminal /
\regulatorxa . .

® L ] L ] ®

4

. RECOMMENDED. TEXT | ' . |

Coughliin, Robert F. and Drlscoll. Fredrick F. QOperational
Amplifier and Linegr Integrated Circuftry, Second Edition,

Prentice-Hall, Inc.

y ' ‘
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Note: This is a suggested “equipment 1ist which is
considered to be a minimum requfrement for carrying -
‘ out pilot level programs.
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ELECTRONICS ENGINEERING TECHNOLOGY PROGRAMS - SUGGESTED EQUIPMENT INFORMATION

Eiectronics Fundamentals & Passive Components

Equipment/ ' ) Training Devices/ Qty. Per | Approximate

Instrumentation Systems School Unit Cost Engnsion

Basic Electronics Trainer 10 $325 $3,250

and Accessories
Combination Hi/Lo PC/AC o - 10 ) 445 4,450
Power'Supply

Function Generator - _ , 10 200 2,000~

VOM 10 150 1,500

;: Digital Multimeter ‘ 10 650 6,500

“ Student Quality Oscilloscope 10 ‘ 700 7,000

Resistance Decade 5 100 * 500

Capacitor Sub. Box ‘ 5 50 250

Isolation Transformer ' 10 125 1,250

Fd
L
o
$26,700
136 ' S
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o« ELECTRONICS ENGINEERING TECHNOLOGY PROGRAMS - SUGGESTED EQUIPMENT INFORMATION

©

. ¢ - ‘
Basic Circuits & Active Devices

Equipment/ ’ Training Devices/ Qty. Per Approximate
Instrumentation Systems Schoo] Unit Cost Extension .
Electronics Circuit Trainer . 7 $220 $1,540
. Accessories

Tri-Low-Voltage Power Supply | 7 200 1,400

Signal Generator 7 500 3,500

Curve Tracer ' ) -~ 1 7,700 7,700

Transistor Tester 1 240 240

Tube Tester - 1 550 550

RCL (Impedance) Bridge Y 1 500 ’ 500

/ .
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o | ELECTRONICS ENGINEERING TECHNOLOGY PROGRAMS - SUGGESTED FAUIPMENT INFORMATION
- ; .

-

Integrated Circuits, Digital and Microprocessor Fundamentals - j\
; " ST '
Equipment/ Training Devices/ Qty. Per Approximate ._
Instrumentation , Systems School. Unit Cost Extension
J e
Integrated Circuit Trainer and 10 $ 400 $ 4,000
Accessories
g Digital Techniques Trainer and 10 - 285 | . 2,550
Accessories ' L :
‘ Microprocessor Trainer and 10 425 4,250
: ‘ Accessories 5 = , _ :
>~ Test Lab Quality Dual=Trace d 6,860 6,860
o Oscilloscope with Delayed : - f’-:‘ -
Sweep and Storage ,
Industrial Quality Dual-Trace : 10 2,000 20,000
Oscilloscope ' :
Scope Prepes ) . 20 » 60 1,200
Data Analyzer, with options 1 4,000 4,000
Logic Probe (TTL, CMOS) 3 125 . 375
T Logic Probe (ECL) 1 200 . 200
Logic Pulser ‘ . 2 195 390
Logic Clip : % 3 165 495
Curre)\t Tracer ‘ . ' 1 375 375
Logic Comparator with Ref, Brd. ' 1 625 625
D/A & A/D Devices 1 4,000 4,000
Transducer Systems 1 ? 4,000 4,000
: Miscellaneous Interfacing Devices 1 4,000 4,000
140 and Components : .
Q
. . : | 357,320- 141
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) ‘ ELECTRONICS ENGINEERING TECHNOLOGY — .
| A | * |
. i Advanced Courses.
Equipment/ ' Training Devices/ * Qty. Per Approximate
Instr entation v Systehs. - School Unit Cost Extension -
) Spectrum Analyzer . 1 $27,500 $27,500
Earth Satellite Receiving System 1 10,000 10,000
AN . #» - Fiber Optics Training Units 5 4,000 20,000
mmunications Systems (Feedback) o - g 5 6,000° 30,000
— : . : ' bynchro-Servo Training System 5 * 5,000 25,000
& Oscilloscope with Options -/ . 6 7,685 46,110
High Resolution- # . ) .
Oscilloscope with Options - o 2 12,225 24,450
High Resolution/High Stability
Logic Analyzer with Options 1, 6,700 6,700
Logic Analyzer with Options - 1° 10,600 10,600
aHigh Resolution. : , too Lo
System Controller with Options 1 7,000 7,000
pigital Counters . « ' 5 1,600 8,000
Digital Multimeter - Progranmame ' § 1 1,995 1,995
Universal Digital Counter/Timer - 1, ' 3,875 3,875
Programmable _
Power Supply i Programmable | . 1 2,500 © 2,500
Oscilloscope - Dual Trace Storage ' 1 11,900 | 11,900
. Read Only Memory (ROM) Progranmin ’ 1 25,000 25,000
. System g] '
- - ' , , $260,630
@ 142 ) 143 ¢




_APPENDIX A
SUGGESTIONS FOR
IMPLEMENTING A
PROBLEMS COURSE
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I1.

SUGGESTIONS FOR IMPLEMENTING\A PROBLEMS COURSE

N\
. "\ ‘s,
INTRODUCTION - TN '\\\L

The problems course is intended to be the capstone of the
two years a student spends in the technical school. It.
should be problem/project center "and attempt to
syhthesi{ze everything that has occurred throughout the
curficulum, It 1s also possible to broaden the student’s
areas of understanding during this ime and to cover
topics not covered befause of time or other constraints.
An excellent strat is to pair-students from different
disciplines, EMT/EET, Robotics/CAD etc.,\just as might
hapPen in industry. A great deal of learning and sharing
can take place “threugh this arrangement and the
exper {ences should as closely as possible approximate the
conditions of the "real" high tech world.

POSSIBLE PROBLEMS TO BE ENCOUNTERED

Too often, curriculum designers suggest problems courses
which sound f{deal on paper, but are {impossible to
implement. This s due,. In the 'final analysis, to
widely uppredictable factors discovered at the time the
problems course {s to come togeher, such as:

€ ’

A . . ’ *
The M.E./E.M.T. combination, for e le, could
arrive at the proper quarter for "probl " without
a design student or _a production student. wWhat
then? 7

. v

Obviously, adjustments would need to be / made. 1If

-8 mechanical design student were lacking, then a

on-design project shoGld be picked - - such as

replicatioh an electromechanical device ( which
would {ncrease the number of devices avallable for
future learning labs.). ‘ ‘

Invaluable experience would be gained in measuring
the parts to be replicated, then describing them
accurately on CAD. I1f & production student were
then available, he/she could ¢ransliate the CAD data
into CAM operations to make the ' ‘parts. In the
absence of a production student, a machine student
could complete the CAM cycle.

Finally, the electromechanical technology students
could assemble and check out the product. If no
electromechanical technology students were
avallable, {t s conceivable that the mechanical
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technology students could complete'the project \n
cooperation with the electronic/electric technology

‘students.

Chances are good that, fn combining classes, numbers
will seem too large and unmanageable for a single,
coordinated project. In this case there are
reasonable options: - .

1. Assign smbll lndlbldual projects

concurrently with a coordinated, or group
project.

2. Assign a group project large enough so that
all students can work on a sub-assembly or
detail part of the whole. (Beware of a "log
Jam" at test ‘and checkout!) .

3. Assign two or more group projects.

The above examples of "what-ifs" are intented to
serve as a model to stimulate thinking of ways to
solve N er and distribution prohlems. ~

Student fon
Occasional ly students arrfve at the , "problems" area
somewhat weak In an area of knowledge. Seldom is
dfstrbbutlon of this weakness -such that all students
have ‘the subject deficiency. In the case of a
reasonable number having a well-rounded grasp of the
technology, "pairing” of the lesser skilled students

with the stronger students can be beneficial.

In & case where the distribution runs to ( majority
weakness fn an area of knowledge, the curriculum
should be examined. However, ‘to proceed with the
subject group, the staff should, steer-the projects
fn such a way that they tend to remediate the lack.

d . r e
It is desirable to draw first from the {deas of the
student body i putting together '"problems”

projects. Often 1t 1s possible to assign small
projects that were originated individually by the
s@udents themselves. Or, students may suggest a
coordinated, or group, project that is very worthy.
It {s an excellent f{dea to work closely with local
firms having tocl design needs. Simple tools an'’
equipment can be designed and built for these
companies (to the great benefit of both parties).
Occasfonal'ly, however, solicitation of proposals for
projects produces a low number of useable fdeas. It
fs wise to have on hand a number of both individual
and group projects from which the students may
choose to thefir 1iking.

g B0 146
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PLANNING A PROBLEMS COURSE

A "problems" course can |inger In a student’s mind as
the high-water mark of technical educatlon. or be
remembered as waste of time. The difference usually
is in the pianning done by the school staff.

A. Ilnterdiscipline staff codrdination
If "problems" are to be attempted which simulate
an engineering / mariufacturing environment, \an
interdiscipl ine approach should be taken (suchlas
a problem {nvolving M.E. and E.M.T.). The fir
step is for the steff in these disciplines to meaqt
and address the following minimum {ssues,
1. What roles each staff member would assume.
2. What laboratories will be needed..
3. What scope of project (s) is reasonable,
4. Maximum material costs affordable.
S. General learning obJectlves desired.

6. Estimated number of students per group

-~ project.

Many approaches are possible to enlist and assign
students to projectss but the staff should have
planned in detall how" the student be assigned to a
"problems" project. -

A suggested method follows:

1. Staff and students need to discuss thoroughly
the rules regarding time, cost, scope, and
grading. ~ -

Give handouts. :

2. Students receive a form for proposal and
deadl ine.

3. Students submit proposals. ¥

4. Instructors evaluate proposals, suggest
changes and dead)ine.

5. Instructors assign {individual projects and
grou;- profects. .

Students sharing a group design/meke project
across 2 or 3 disciplines will need an organfzed
way ¢to coordinate their design and bulld

efforts.

They need to learn the methods einployed by

industry

1. Suggest that the groups elect a "project"
engineer who will be responsible for total

coordination of the project. Elect
assi{istant for backup. .
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2. Suggest that each discipline elect a "groﬁp” ‘ -
' engineer;i.e., a single point of contact for
- that group.

3. Suggest that each “"group" .engineer assign
tasks within his/her group.

. 4, Establish regular coordination meetings
(usually with basfically a SLixed format ¢to
prevent digressicr).

5. Empower . "project’ engineer to cal¥ special
meetings as required. ) ) .

6. Suggest weekly progress reports by "group"

4 engineer to the "project"™ and a composite
weekly report from the "project" engineer.

7. Suggest that ‘"project", in tonjunction with
"group", prepare a master schedule and keep }
it current. Off-schedule reports must be ]
accompanied by "make-up" plans and nirly

. scheduled target dates.
8. Suggest that "group" prepare all the input

f data ?;_;ngx_gg to allow revision and prompt
compilation of the final engineering and
cost report. '
9. Suggest that "project"” demend as we go data
‘to allow compf lation of . the final
‘engineering and cost reports in a timely
manner ( project status, man hours, span ‘
time and cost,-etc.) . B 4
. Suggest that a file be set up for drawings
\ - and that {t be handled professionally.
' Changes should be documented and routed to
. "group" and “"project" ‘leaders.
D. 1 :
Often all the people and pégcedural plans are in

order, but the physical andilogistical plans are
. sketchy. They staff shodld give considerable
thought to the following: '

1. Materials. Are there adequate matertals for
student projects? - ,
Have plans been l1ald for timely puchases of
specfal needs?

2. Specfal processes. Some specfal needs, such
as heat-treating, may be generated in the
projects. Have plans been lald to handle
these needs? '

3. Equipment avaflablity. If the project Is "
large, or {f there are multiple projects,
access to machines and equipment can become a
problem. Cons{derable thought must be given "~ .
to avallabiiity and scheduling of CAD and CAM

152 148 ¢




?

‘- L equipment, as  well as ut!11zing non—CAM
machines. :

4, Space. It {s desirable to set up a simulatéd
engineering/produciton setting. ls space
available? Can "group” and "project”" |eaders

: : set up & simulateed office (or work stations
e . with pigeonholes and baskets for report
and change notices)? ’ ' I -

E-&munn_mmma

Cbviously the coordinated, or group, project
described Iin c above, will be supplying weekly
reports at both group and project levelis. They
‘will also maintain a master schedule as weli, so
progress will be well documented.

It {s possible, however, to have a group project
going concurrently with small {ndividual
projects. The individual should learn the same
discipline of reporting that is legislated for
the group. '

Following is a suggested method: N

. 1. Prepare a "contract"” with the student
relative to completion of design, bulld,
. test and final engineering reports.
2. Disguss the progress reports and format to
l preciude any misunderstanding. Explain
we{ght of progress. reviews in final grade. .
3. follow upl The Iinstructor must call for .
progress reviews, look at them and return .
them as quickly as possible.

F.

Since student projects have disinct phases {t s
suggested that some method be designed to grade

. accorfidngly. Additionally, 1t (s sometimes case
that a project cannot be completed In the allotted
time. If grading {s done by phases in these cases,
a base exists for formulating a final score.

Phases of a project and grading could be as follows: v

1. Organization of the engineering/producion groups.
2. Design of engineering checkoints and controls, Including
forms and paperwork.
- 3. How effective group coordinaton actually fis.
‘ 4. Aptness of the design vs. the oparameters.
S. Producabllity of the product.
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6. How well the design fulfills the orfginal parameters. ' ‘ ”
7. How well schedules are met.
8. . The test procedures
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APPENDIX B

TECHNICAL SOCIETIES
TECHNICAL PUBLICATIONS OF

INTEREST
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TECHNICAL SOCIETIES AND ORGANIATIONS

Amer { can Automatlc Controi Councit (AACC)
P.O. Box 12277, Research Triangle Park, NC 27709
919/549-0600 . o

Numerical Control $8ciety (Automatic Control) (NCS)
519 Zenith Orive, Glanview, IL 60025
312/297-5010 Responsibility for the application of
numer {cal control techniques.

Institute of Electrical and Electronics Engineers (1EEE)
345 East 47th Street, New York City, -NY 10017
212/644-7910

International Society for Hybrid Microslectronics- (I1SHM)
P.O. Box 3255, Mortgomery, AL 36109 205/272-3191
Ceramics, thick/thin films, sem{conductor packaging,
Jdiscrete semiconductor devices, and monolithic circuits.
Bimonthly newsletter. '

National Engineering Consortium (NECO (Not an sssociation) -
1211 West 22nd Street, Oak Brook, IL 60521 312/325-5700
Provides fellowships, scholarships, grants, and endowments
to engineering students for Furthqung electronic training.

Accreditation Board for Engineering and Technology (ABET)
345 East 47th Street, New York City, NY 10017 312/644-7685
Accredits college engineering curricula and engineering
technology programs.

Amarican Association of Engineering Societies (AAES)
345 East 47th Street, New 'York - City, NY 1ou17
212/686-5676 : e
Advance the science and practice of engineering in the
public interest. ‘ £

Ame-‘~an Institute of Industrial. Engineers (AlIE)
25 Technology Park, Norcross, GA 30092 4/449-046L
Design, improvement, and {nstallation of ntegrated systems

of people, materials, equipment, and energy.

American Institue of Plant Englneers'(AlPE) ‘
3975 Erie Avenue, Cincinnati, OH 457,08
Newsletter 8 times/vear; Journal.quarterly.

Amer{can Society for Certif'ed Engineering Technicians (ASCET)
4450 West 109th Street, Overland Park, KS 66211 913/341-5669
Skilled technicians whose training and experience qualify
them to provide technical support and assi{stance ' to

registered professional engineers. Certified Engineering
Technician, bimonthly.
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Automated Procedures and Engineering Consultants (APEC)
Miami Valley -Tower, Suite 2100, ©Dayton, OH 45402\,
518/228-2602
Application of up-to-date computer technolugy to bullding
design. Journal, bimonthly.

Engineering Technologist Certification Institute (ETCI)
2029 K Street, NW< Washington, DC 20006 202/659-5773
Not a membership organization. Issues certlflcates for
Associate Technologists ‘and Enolneera.’ .

119 Prince Road, Bartlesville, OK 7400 918/333-1053

(Ancrlcan Institute for Design and Drafting (A1DD)
3
v monthly. .

Design and Drafting Management Counc!! - (DDMC)
P.O. Box 11811, Santa Ana, Ca 92711 714/838-5800
Computer-assisted drafting. Library. Commentary, monthly.

Engineering Reprographic Society (ERS)
P.O.;gpx 5505. St. Louis, MO 63134 314/232-7386

American Federation of Information Processing Socleties
(AFIPS) '
1825 North Lynn Street, Suite 800, Arlington,VA - 22209
703/558-3600
Serves as national voice for the computlng field, advanced
knowledge of the information proces’#ng sciences.

Association for Computing Machinery (ACM) )
+ 1133 Avenue of Americas, New York City, NY .- 10036

' " 212/265-6300

Computer and AutoéZted Systems Assoclatlon of the Society of
Manufacturing Engineers (CASA/SME)
Box 930, One SME Drive, Dearborn, Ml 48128 3&3/27l~1500

Instrument Soctiety of America (ESA) .
27709 ;y)

P.O. Box 1227, Research Triangle Park, NC

919/549-841 |
Instruments: and controls in science and f{ndustry.

Ingtrumentation Technology, monthly.

Society of Manufacturing Engineers (SME)
P.O. Box 930, Dearbor, Ml 48128 313/271-1500

Library. Manufacturing Engineering, monthly.

American Society for Mechanical Engineers (ASME)
345 East 47th Street, New York City, NY 10017 212/644-7722
Sponsor for ANSI. Library. ] hani evi

monthly. Mechanical Engineering, monthly.

American Institute of Physics (AlP)
335 East 45th Street, New York: City, NY 10017
212/661-9404 :
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American Physfical Society -
335 East 45th Street, New York City, NY .10017
212/682-7341

American Society for Qualfity Control (ASQC)
16]. West Wisconsin Avenue, HllwaQqee. Wl 53227
414/272-8575 - :

Quality Progress, monthly.
4

, £
International lnsti‘bte for Robotics (lIR)
Box 21078 allas, TX 75211
Small library.

Robot Institute of America (RIA)
P.0. Box 930, Dearborn, MI 48128 313/271-1500

Robotics Today, quarterly.

Robotics International (RI/SME)
P.0. Box 930, Dearborn, MI 48128 313/271-1500
Library. Robotics Today, bimonthily.

y monthly.

American National Standards Institute
1430 Broadway, New York City, NY 10018 212/354-3300
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. t  JOURNALS AND OTHER PUBLICAT]ONS
. OF INTEREST TO THE ENGINEER!NG TECHNICIAN

» monthly 325
335 East 45th Street. Ncw York City, NY 10017

v biweekly, $25:
1221 Avenue of the Americas, New York City, NY 10020

» monthly, $10/12
481 University Avenue, Toronto, Ontario, Canada M52 1A7

’ systems, monthly $10/12 ‘
2 : ‘ 481 University Avenue, Toronto, Ontario, Canada M52 1A7

» monthly, $10/12
481 University Avenue. Toronto, Ontarlo. Canada M52 1A7

) Compyter, monthly, $30
‘ 5855 Naples Marine Plaza, Suite 301, Long Beach, CA 90803

) ! » monthly,. $15 ,
S0 Essex Street, Rocrelle Park, NJ 07662

Compyters and Aytomation, 13 times/year, $18.50
. i 815 Washington Street, Newtonville, MA 02160

v weekly, $12
797 Washington Street, Newtonville, MA 02160

., monthly, $8 .
505 Busse Highway, Park Ridge, IL 60068

Datamation, monthly, $18 v
35 Mason Street, Greenwich, CT 06830

Design Engineering, monthly, $12/15 .
481 University Avenue,_Toronto, Ontarifo, Canada M52 1A7

es | v biweekly, $20
olumbus Avenue, Boston, MA 02116

EE - Electrica)l Equipment, monthly, no price 1{isted
172 South Broadway, White Plains, NY 10605
(Instrument Society of America)

L
Electromechanical Design, monthly, $20
167 Corey Road, Brook!ine, MA 02146

Electronic Design, biweekly, $25
50 Essex Street.,Rockelle.fark. NJ 07662

‘ len ineer Ti y 26 times/year, $8
280 Community Drive, Grea:t Neck, NY 11030
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tronic y weekly, $9.50
7 East 12th Street, New, York City,NY 10003

v monthly, $6
757 Third Avenue, New York City, NY . 10017

onics, biweekly, $12
1221 Avenue of the AmerYcas, New York City, NY 10020

Ennlnngrlgg_ﬁnusnsign. 8 times/year, $20

- One duPont Circle, Suite 400, Washington, DC 20036
(American Society for Engineering Education)

v monthly, $3 _
345 East 47th Street, New, York City, NY 10017
(Institute of Electrical and Electronics Engineers)

ntation chnology, monthly, $7
‘400 Stanwix Street, Pittsburge, PA :15222

; y monthly, $25
P.O. Box 2025, Radnor, PA 19089

Joyrnal. of the Association for Computing Machinery, quarterly,
‘ $30 ,1133 Avenue of the Americas, New York City, NY 10036

e , monthl;, no price 1isted
Hitchcock Buflding, Wheaton, IL -60187

Machine Design, 31 times/year, $20 ‘
Periton Plaza, 1111 Chester Avenue, Cleveland, Oh 44114

neer v monthly, $8.50
20501 Ford Road, Dearborn, Ml 43128
Mechanical Engineering, monthly, $10 -

345 East 47th Street, New York City, NY 10017

Physics Today, monthly, $12
335 East ,45th Street, New York City, NY 100t7

R /
Process Design, monthly, no price listed
221 Columbus Avenue, Boston, MA 02116

Productigh, monthly, no price listed
P.O. Box 101, Bloomfield Hills, MI 48013

JTooling and Production, momthly, $10
5821 Harper Road, Solon, OH 44139

- r .
3000 Hanover Street, Palo Alto, CA 94303
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Federal law prohibits discrimination on the basis of race, color or national origin (Title VI of the Civil
Rights Act of 1964); sex (Title IX of the Educational Amendments of 1972 and Title II of the
Vocational Education Amendments of 1976); or handicap (Section 504 of the Rehabilitation Act of
1973) in educational programs or activities receiving federal financial assistance,

Employees, students and the general public gre hereby notified that the Georgta Department of
Education does not discriminate in any educational programs or activities or in employment policies. \

The following individuals have been designated ‘as the employees responsible for coordinati.
department’s effort to implement this nondiscriminat alicy. )

N

Title II - Ann Lary, Yocational Equity Coordinacor

Title VI - Peyton Williams Jr., Associate Superintendent
of State Schools and Special Services

Title IX - Myra Tolbert, Coordinator

Section 504 - Jane Lee, Coordinator of Special Education

Inquiries concerning the application of Title II, Title VI, Title IX or Section 504 to the policies and
practices of the department may be addressed to the persons listed above at the Georgia Department of
Education. Twin Towers East, Atlanta 30334; to the Regional Office for Civil Rights, Atlanta 30323;
or to the Director, Office for Civil Rights, Education Department, Washington, D.C. 20201.
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Program lmpfoyement and Evaluation
Office of Vocational Education

< Georgia Department of Education .
- § : ; Atlanta, Georgia 30334

Charles McDaniel, State Superintendent of Schools
. 1984
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