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Abstract

As pat of the Engineering Communication Project (ECP), a coopeaative effort suppoited
by agrant fromthe Davis Educational Foundaion, the Electrical and Computer
Engineering (ECE) and English departments at the University of Maine began a
collaborative effort to integrate technical writing ingruction into three ECE courses. The
project started in the spring of 2004with the Electrical Networks Laboratory (ECE 214),
athree-hourlab course in the basics of circuitry taken in the spring of the sophonore year
and continued in thefall of 2004and spring of 2006 with Electronics | (ECE 342)and
Electronics Il (ECE 343, four-hourlecture and lab courses taken in sequence during the
junior year. Historically, ECE 214 students produced lab summaries and calculations
while ECE 342 and 343 students produced five to six full lab reportsin each class. ECE
faculty and students had expressed concernsaboutwriting assignments, technical writing
ingruction, and the ability of students to write well uponreaching theworkplace. The
new ECP approach introduced key components to the lab writing processin ECE 214,
and continuad an incremental component process in ECE 342 until students were better
prepared to write afull report in ECE 343 As part of this new process, ECE students
received ingruction on basic technical writing elements (procedure, technical andysis,
memos and busness letters), aswell aslanguaye-use, grammar, pagelayout, and
graphical display. Technical ingruction took theform of brief lectures, examples, and
discussion based on student responses to the various assignments. Now in its fifth
semester, this partnership continues to work toward its initial aims of providing more
specific eduationd gods, more meaningful feedback to students, and better preparation
for onthejob writing. Eric Beenfeldt, Allison Whitney, and Scott Peterson describe the
design and implementation of this course sequence, and use examples for illudration.

I ntroduction

The collaboration between the Electrical and Computer Engineering (ECE) and English
departments at the University of Maine began in the spring of 2004 as part of the
Engineering Communication Project (ECP), which is being funded by the Davis
Educationd Founddion. As Manion and Adams discussed in the pgper they presented at
the 2004 ASEE conference, the intention of the ECP is replace the stand-alonetechnical
communication course with technical writing ingruction within existing engineering
courses[1]. AstheECE partion of theproject took shgpe, thisingrudionoccurred in
three courses during the sophonore and junior years with theintent of enhancing the
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learning experience of ECE students and prepaing them to be more effective workplace
writers after graduaion.

Prior to the start of the ECP, the bulk of technical writing ingructionfor ECE students
took place in ENG 317, which is both a core course in awriting concentration for Engish
majors and a service course for awiderangeof departments across the university. In
addition to the staffing difficulties reported by Manion and Adams [ 2], ECE faculty
expressed conaernsaboutthe ability of ther studentsto trander thetechnical
communication skills ganed in ENG 317to thar engineering courses, as well asto thar
jobgtes after graduaion. These concernsareillugrated in Table 1 bdow.

Table 1. Rating Technical Communication Skill Levels of ECE graduates, 2003[3]

Communication Faculty (N=7/12) & Inadequate Adequate More
Type Alumni/Employers than

(N=4/8) Adequate
Written Faculty 62% 29% 9%

Alumni/Employes  50% 50% 0%
Oral Faculty 38% 51% 11%

Alumni/Employes  30% 70% 0%
Visual (ability to design Faculty 38% 51% 11%
information, induding Alumni/Employes  70% 30% 0%
conplex displays of data)

While the number of respondents was not great for the survey, it did indicate
congderable concern aboutgraduae skill levelsin the areas of written and visud
communication. According to the same survey, specific areas of weakness foundin
student reports, groupeal from mog to least cited, were:

1. Inability to identify critical information, Incorrect grammar or syntax, and
Poor Organization

Imprecise use of languaye, Poor readability, and Lack of Clarity

Inability to summarize, Poor report format, and Wordiness

Weak andysis and Spdling

Inaccurate statements and Poor technical vocabulary [4]

abrwn

The collaboration between ECE and the English Departments was initiated with these
concernsin mind. This paper will report on the progress of tha collaboration asit enters
itsthird year. Thetopics covered bd ow indudeadiscussion of theoverall approach, a
description of themethodsused to carry outtha approach, examples from thefirst and
third courses in the sequence, and an initial evaluation of the approach(@ effectiveness.
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Approach

Asindicated above the god of the project is to integrate technical communication
ingrucion into the ECE curriculum so tha ther students develop strongwriting habits
early in thar academic careers and begin to produe doauments tha are similar to the
onesthey will beasked to write onthejob. In addition to fogering these fundanentals,
the collaborators looked to replicate the assignments and topics from ENG 317to make
certain the ECE students did not miss important elements from the service course.
Toward this end, they developed the plan illudrated bdow in Table 2.

Table 2. Plan for Integrating Technical Communication Topicsinto ECE

L ecture/Workshop topics: Cowvered in ECE
Writing process 214
Audience andysis 214
Grammar and Style 214, 342
Ethical issues 300*
Document design 214,342
Summarizing information 214,342
Reporting information 342
Communication of calculations& equaions 214, 342
Visud communication 214,342
Specifications 214,401+
Assignments:

Ingructions 214
Memos 342,343
Busgness letters 214,343
Resumes and job application letters 300*
Lab reports 342,343
Proposls 401**
Progress reports 402+
Ora communication 403 *
Find reports 403*

* ECE 300 is a one-hour seminar taken in the fall of the junior year. It covers career opportunities,
organization structure of industry, and professional responsibilities.

** ECE 401-402-403 is the design project sequence taken by ECE students for their capstone experience.
Over the course of these three classes, ECE students write a proposal, a progress report, afinal report, and
deliver an oral presentation (which are aso the core assignmentsin ENG 317).

Taken togeher, this plan replicates the core assignments identified for ENG 317,as well
as anunber of key topics. Audience andysis and thewriting process are introduced in
ECE 214and then reviewed in ECE 342and 343 Thefounddionsfor writing procedures
and theoretical andysisare also laid in ECE 214, giving the student skillsto use in ECE
342,where the groundwork for writing results and discussion sectionsis established. By
ECE 343 thestudent is better prepared to write a full report tha incorporates the
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ingructionfromall three semesters. Also, theinitial purmpose of writingto demongrate
mastery of knowledgeganed in theclassroomis folded into an awareness of common
writing tasks and strategies for on-the-job writing. Wha® more, the student enters senior
project series better prepared for the proposl-progress report-find report-oral
presentation sequence. Table 3 (bdow) illugrates theincremental naure of this approach:

Table 3. Incremental Natur e of the Assignmentsin ECE 214, 342 and 343

Course Assignments

ECE 214 ¥ summary, andysis, compae & contrast,
(spring, sophonore year) specifications

procedure

theoretical andysis

busness |etter

short report

K K K K

ECE 342
(fal, junior year)

review procedure and theory

memo reporting results

memo presenting discussion of theoretical versus
expeimental results

K K K

ECE 343
(spring, junior year)

memo to review discussion

busness |etter to review results

two-page persuasive memo with results and
discussion

¥ full lab report

K K K

theoretical andysis and procedure are attached as suppoting doauments

L earning and practicing the condituent parts of alab report individudly gives the student
a better idea of what information goes where and how best to present it. Alongwith
writing guiddines and organizationd strategies, students also receive feedback fromtheir
ECE indructors, lab TAs, and the conaultant from the English department (EC), making
them much better prepared to take ona 20-pagelab report. In addition, the naure of the
shorter assignmentsin ECE 342and 343 allows the students to focuson individud
elements of the assignment, as discussed by Manion and Adams [5].

Techniques

Following the approach outlined above ECE students receive technical ingruction at
three different points for each writing assignment: prior to the duedate of the assignment,
ontheassignment itself, and after the assignment has been reviewedN both to revisit the
previousassignment and prepare for the next one At each point of this process, the ECE
ingructor andthe EC areinvolved, asilludrated in Table 4 onthenext page
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Table 4. Presentation and Wor kshop Process Developed for Assignments

Initial assignment ¥ Topic areas (Audience andysis, €tc.)
presentation ¥ Strategies for writing assignment
¥ ECE provides on-thejob context

Review of assignment by ¥ ECE membe evaluates technical content
ECE andEC ¥ EC membe comments ontechnical
presentation and looksfor characteristic errors

Presentation by ECE and EC ¥ EC presents strong and weak examples of

in respong to the assignment student pgoers both in structure and content

¥ ECE onhand to comment ontechnical and
onrthejob aspects

Thethree main techniques used to carry outthis process are presentation with handous,
writing workshop, and team-teaching.

Presentation with Handouts

The presentation and handout strategy was thefirst oneemployed: the English Conaultant
(EC) would give a 10-15 minute presentation at the beginning of theregular class
meetingsfor al three courses (ECE 214, 342 and 343). In the secondyear of the
collaboration, these presentationswere moved to thelab hours for 342and 343 These
briefingstook place in the early afternoonon consecutive daysto beavailable to al the
studentsin the class. Because they were separate from theregular lectures and took place
in thelab, the students were more focused on howto carry out thewrite-up at hand.

Althoughthisis atried-and-true methodfor ingrudion, it hasits limits when it comes to
a skill-based activity like writing. As with physcal education, theingructor can only talk
aboutthe parald basfor so longbefore thestudent has to step upto thebars and giveit
the ld collegetry.OThe EC provides general guiddines and technical ingruction, much
like hewould in ENG 317.Theimportant difference is tha the ECE ingructor is on hand
to hdp cugomize theingruction for the ECE context, both in the classroom and looking
ahead to theworkplace. Examples of the handous used by the EC can befoundin
Attachments 1-3 on pp 13-15.

Writing Workshop

Theworkshopsare designad to encourage the students to critiquether own work to
develop andytical and editing skills. Discussion generated by examples of ther own
work involves the student in ther writing process or that of ther peers. The EC usestwo
types of promptsin this pat of the process: student pgpers with the names removed and
examples generated from characteristic errors.
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Holding up examples of writing from experienced writers hasits place in the classroom,
but nothing gets and holdsthe attention of a student more than the progpect of having
thar work displayed by theingructor. Both strongand weak examples are used in the
gpirit of condructive criticism. Even thoughthe names have been removed, students are
now starting to identify themselves as the authors of the weaker pieces being discussed.
Thisindicates that they are comfortable with the process and ther peers, and that they are
willing to take ownership of thar work and actively engagethe process by sharing thar
strategies and thoudht processes.

Anothe form of writing workshop involves handauts containing examples generated
usng characteristic errors from student pgpers. The EC creates these from student papers,
replicating common mistakes and errors. The students are given ten or fifteen minutes to
read and respondto the prompt. The EC then leadsa directed critique encouraging the
students to identify theweak points and discuss how to improvethem. Often it is easier to
see theerrors in some oneelse@ work as apreludeto being able to revise and evaluae
our own writing. See Attachments 4 and 5 on pages 16 and 17 for examples.

Team Teaching

Theteam teaching element is another valuable pat of the process. With representatives
from both disciplinesin theroom, students hear the same points reinforced by two voices.
Typicaly, the EC will make an alluson to how this passage might bereceived or
perceived on the job, and the ECE ingructor will corroborate it, thusreinforcing the
importance of keeping thereader in mind at the beginning of the doaument or organizing
it in such away as to make thereader@job easier. For example, the mini-report
assignment asked the students to write a two-pagememo tha persuadesthereade to
adoptthdr designfor acircuit over the prototype provided by a competitor. When the EC
discussed the assignment in the briefing, this prompted the ECE ingructor to describein
some detail how the students could anticipate such writing assignmentsin thefuture, the
importance of developing counterarguments by knowing the strengths and weaknesses of
the competition® prototype, and theimportance of being able to write well as a criterion
for advancement. The students heard these points from both thar ECE ingructor and the
EC, pehgosgivingtheingruction and indght more weightin their minds

Sample Assignments from ECE 214and ECE 343

This section will provide backgroundto two of the ECE courses incorporated into the
collaboration between the ECE and English departments and discuss sample assignments
fromthe current semester (spring 2006.

ECE 214
Electrica Networks Laboratory (ECE 214)is a secondyear course taughtin the spring
semester. ECE 214 provides suppot for Electrical Networks (ECE 211) as students build

circuits that demongdrate concepts presented in thelatter. Students also become familiar
with safety and groundng consderations as well as ingrumentation (oscilloscopes,
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signd sources, multimeters, and signd andyzers). New in the spring of 2006is an
emphasis on technical writing after changes were madeto the syllabusto makeit a
writing intensgve course. Enrollments range between 25 and 30 students. The specific
topics taughtare as follows:

Loading

RC and RL Circuits
Linear Op-Amp Circuits
Op-Amp Oscillator
Bood Conveter
Astable Multivibrator
Indudive Coupling

KKK KKK K

Writing Assignments

Writing assignments were introduced to the course in the spring of 2004 prior to tha,
papers were limited to onetwo page summaries and calculationsthat involved very little
writing, relying mogly on equaionsand diagrams. For thefirst two rotationsof the
collaboration, students wrote four assignments: two procedures and two theoretical
andyses. Theintent was to give the students the chance to learn fromthefirst iteration of
theassignment, as well asto start laying thegrourdwork for ECE 342

This spring, the collaborators modified the syllabus to make the course fit the
requirements for QuritingrintensveOstatus at the university. The course now contains
eightwriting assignments, four of which are exercises: andysis, comparison and contrast,
ingructiongdoaumentation, and specifications the other four are larger structures:
procedure, theoretical andysis, busness letter, and report. Four of the assignments
(andysis, procedure, busness letter, and report) will berevised by the students. Students
write and submit their assignments individudly, unlike ECE 342 and 343 where they
work in pars. Thehandoutfor thethird exercise isgiven in Figure 1 bdow (and
continued onto the next page).

Ex#3 I nstructions/Documentation ECE214  Spring 2006

Create a set of indructionstha doauments the procedure required to measure the value of
an unknown capacitor usng aknown resistor and the equipment located in the ECE214
lab. Here are severa key elementsto take into consideration:

¥ Organize youringructionsin such away as to make them accessible to your
audience: fellow students with the same backgrourd tha you presently have.

¥ Beasclear, concise, correct, and complete as posible.

¥ Indudeinformation onhow to select theresistor valueand aformulafor
calculating the capacitance in Farads

¥ Choog aresistor tha isno greater than 200K and tha is available in our store.

¥ Theunknown capacitor will notbe polarized and may rangefrom 10 nFto 1uk
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¥ Make sure you don®exceed the otilloscope or the function generator3
capabilities.

Thedoament should betypewritten, at least apagelong,but notlonge than two. This
assignment is dueon Feb. 16".

Figure 1. Sample exer cise assgnment

Thegods of the assignment were two-fold: to have the students write to demongrate
thar acquired knowedgeand to begin to develop skills and strategies for writing a set of
ingructionsto doaument aprocedure. The EC presented guiddines for writing
ingrudions giving the students a handout(see Attachment 1, page 13). Tha session not
only provided amodd for the exercise, butit aso induded a series of grammar and style
notes from thefirst exercise. These notes were drawn from student papers and illugrated
sentence and comma errors, misuse of the passive voice, and othe problems. The
discussion of these notesinduded a great dedl of interplay between the ECE ingructor
and the EC as they commented on the samples from the studentsGown writing. The
session ended with the EC putting up overheadsto illudrate examples of strongand weak
layouts fromthe assignment, giving the students athird form of ingructionthat session.

When the assignments came in, three-quaters of them were strongin ther technical
presentation. Technical content was themain weakness. In order to facilitate therevision
process, the EC lead awriting workshopto critique an example based on characteristic
errors usng Attachment 4 (see page 16; the scenario used in asimilar procedure
assignment in the spring of 2004isinduded as Attachment 6 on page 19).

ECE 343

Electronics Il (ECE 343 isathird-year course taughtin the spring semester. ECE 343
buildson ECE 342 (which istaughtin thefall semester) and continues a discussion of
design and andysis of semicondudor circuits with an emphasis on ana og topics such as
multi-stage amplifiers, respons and feedback. Enrollments rangebetween 20 and 25
students. The specific topics taughtare as follows:

Multi-Stage Op-Amp Amplification
Basic and Differential Amplifiers
Current Mirrors

Design with Feedback
OscillationModulation

KK KK K

Writing Assignments

Prior to the collaboration, writing assignments in ECE 343were 5-6 full lab reports
(introdudion, theory, procedure, results, discussion, and conduson). With attachments,
these reports often ran from 20-25 pages. Whitney was not completely satisfied with the
technical presentation and thewriting in these assignments, so he enlisted thehdp of a
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graders from the English department (induding Peterson, eight years before the present
collaboration began!) to evaluate thetechnical presentation of thelabs

The current configuration of thewriting assignments in the course calls for three
assignmentsto lead up to thefull reports: amemo, a busness letter, and atwo-page
persuasive memo report. These students have been practicing thereport components
since the previousspring with procedure and theoretical andysis assignments from ECE
214,aswell asareview of thoe elementsin ECE 342, and indruction in results and
discussion. By this point in thar careers, the ECE students have gained a great deal of
carefully focused writing experience, and thusare more in control of wha they say and
howthey say it. Students work and write in teams of two (following a patern established
in ECE 342) Figure 2 bdow illugrates the second assignment from this course:

QuasiMoto Electronics

1818 Notre Dame Rd.

South Paris, ME 04321
2 February 2005

Mr. Tony LeTigre

SilcFlake Electronics Incorporated
1919 Congress

Portland, ME 04000

Dear Mr. LeTigre:

As per our previous discussions, we would like to contract your company to design an amplifier. The
required specifications as follows:

Voltage gain: 12dB+/- 1dB

Input Resistance: > 10k!

Input Signal Frequency Range: 2 kHz to 5kHz
Available BJTs: 2N3904 and 2N3906
Available Power Supplies: +12 Volts and Ground

We are interested in the circuit diagram of thefinal design and the specification of the output resistance.
Also, please indicate the maximum allowable input signal amplitude and discuss the elements of your
design that create this limit.

In addition, please include your preliminary evaluation of the enclosed MOSFET amplifier. We are
interested in the Q-point voltages at nodes A and B, theflatband gain (Vouw/Vin), the low-end cutoff
frequency, and the input impedance.

When you reply to this letter, please present your results to me. In the case | need to pass your design
along to our engineering department, please attach theoretical and procedura support.

Thank you and we look forward to the opportunity of doing business with you.
Sincerely,
Rich Cardina

Acquisitions Manager

Enclosure: CD-4007 based MOSFET amplifier design
Figure 2. Sample business letter assignment
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Aswith theassignmentsin ECE 214, thegods of the assignment were two-fold: to have
the students write to demondrate thar acquired knowledgeand to begin to devel op skills
and strategies for writing abusdness letter. (Unde the new configuration, busness letters
will beintroduced in 214 so next spring thiswill be review for 343students.) The EC
presented theletter as amodd for theassignment, as well asto introduce an audience and
asituaionto hdp guidethestudentsin ther writing. When it was presented at the
briefing, the ECE ingructor and the EC did some team teaching to further outlinethe
audience: theletter was to be directed to a manager who was interested in the big picture
(Would theresults indicate tha we can use this design?), while the theory and procedure
attachments would be passed on to a more technical audience (Is thear thinking sound
here? Can we do this?) Thus in addition to demonstrating ther knowledgeand getting
expeience in writing abusness letter, students acquired experience with the conaept of
writing for amultiple audience (a common on-the-job situaion), something the ECE
ingructor was able to emphasize during theteam-teaching of the briefing. In preparation
for thenext assignment, the EC produced a handou tha reproduced a strong student
respon to theletter, as well as grammar and style notes.

Benefits of the new approad and new writing assignments

Asapat of the ECP at the University of Maineg, the collaboration has derived a nunber
of bendfits:

¥ Students are introduced to technical communication concepts earlier in thar
academic career, and they use those concepts to demondrate the knowedgeand
proficiency ganed in al three coursesin the sequence.

¥ These same students also begin to practice key components for thelab reports
they will eventudly write in ECE 343.

¥ Themore manageable quantity of writing assignments in ECE 342 and ECE 343,
in theform of memosand letters to practice key componets has raised the overall
gudity of graded material in those two courses. The ECE ingructor and his
teaching assistants are more able to offer feedback and students were better able
to focuson shorter, more structured assignments.

¥ Thescenariosused in these memo and | etter assignments encouragethe ECE
students to begin writing within a professiond context as they were given specific
audiences to write for, thusanticipaing on-the-job situaions

¥ Studentsin al three courses bendfit from the team-teaching approach as they

receive technical communication ingructionfromboth ECE and English
Department faculty.
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L essons learned and future plans

In many ways, this approach and these assignments corroborate theidess put forth by
Manion and Adams at the 2004 ASEE Conference. The collaboration between ECE and
the English departments required severa semestersto develop, buttheendresultisa
program tha replicates theingruction of ENG 317 and improves uponit by providing
that ingruction earlier and more often.

The next phase of the project will befor the EC to become involved with the 400l evel
series to provide conaultation for the propos, progress, report, find report, and
presentation assignments of the senior design project. Thiswill give an even better
picture of the preparedness of the students as they come out of the three course sequence
discussed here.
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Attachment 1: How to Write a Procedure Handout from ECE 214

How to Wr ite a Procedure

I ntroduction
The introduction should state the purpose and identify the audience (i.e. who should use the
procedure) in a clear and concise mamer.

M aterials
Thislist should be brief (yet complete) and eay to read

¥ F12 Function Gereraor

¥ HP1250 Oscilloscope

¥ 798 Breadboard

¥ 2 pairsof X1 BNC connectbors

¥ X10 Probe

Procedure

1. Writeeachinstruction for rapd comprehension and immediate use.

2. Number the steps.

3. Placeablark line betweeneachstep.

4. Give one action per step.

5. Placestepnumbersin a separat column. Thiswill help the reader distinguish one step
from another.

6. Pre®n actions before the reponsesthe reader canexpectfrom those actons.

7. Bold actions and important infor mation. This will help the reader distinguish the
action from supporting material, aswell ashighlight keyinformaton.

8. Labelfigures

9. Placefigureson the same page of the pertinent text.

10. Usefiguresto illustrate elemerts that are diffi cult to describe.

Figure1l. TheLissajous pattern in resonance
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Attachment 2: How to write a memo handout

Memorandum
To: ECE 342 studerts
From: Scat Peterson
Subject: Memo format guidelinesfor Lab3
Date; 10/24/2005
Summary

Your tak for Lab 3 will beto present asummary of your desgn in a one-page memo. When
writing amema you needto be awareof your audierce, aswell asthe structure of the documert.
These elemerts will be discussed below.

Audience

Imag ne you are writing this memofor your engineering marager, who wans to know the final
specsof the circuit you desgned This marageris already familiar with the details and history of
the project(asis oftenthe case with memos) and is most interesedin the numerical reaults you
got for the circuit. He or she will also want to know the limitations of the desgn.

Memo structure

Memos are typically writtento someae within anorganizaton. They oftenuse apreprinted
stationary or form with the headngs givenin bold atthe top of this page. Memas oftenuse an
ABC structure:

A) AbstractN creaesareceptive reader and summarizesthe main point
B) BodyN suppliesspecific supporting details and should be the longeg secton

C) ConclusionN givesthereader anideaof whatOsext, sometimesby making
recanmerdations about the actions that needto be taken. For example,isthisafinal
recanmerdation or is furtherteging recommerded? Is thereapossibility of
improving marufacturakility if certain constraints areimposed?

Recommendations
For Lab 3, you should do the following:

¥ Quickly remind the reader of the mativation for the memo and summarize the main point
in the introduction.

¥ Inthebody, give your numerical reaults for the circuit (atale might prove useful here),
along with adiscussion of the circLitOdimitations.

¥ Make your final recommerdation(s) in the conclusion.

¥ Preen the procedure and theary asattachmerts to serve asback-up material
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Attachment 3: Handout for Results and Discussion notes

Results and Discussion notes

Reaults
¥ canbe preentedalone or combined with discussion

¥ canbe preentedintabesor graphsif presertedalone.

tables orderitemsin away your reacerswill find useful; make they key
informaion stand out visually; label columns and rows clearly; use number ard title

graphs: use bar graphs ard pie graphs to present comparisons; use line graphs to explain
cauwse and effect; label x- and y-axis clealy; use number and title

¥ canalso be preentedin sentence form if reaults and discussion arecombined

Discussion
¥ linksinterpretive commerts with the specifi ¢ reaults from the study

¥ canbegn with areferenceto key reallts from atable, graph, or diaglam and then
commert on them. Examples are given below:

emphasize a key result Astabe four (above) shows, 75% of the ted redstors were
capmhbe of handling the load.

draw attention to other The most important difference to note is the one between
important reaults the rate of succesful regstors from PiedPiper Corp. and the
ratesfrom all other comparies

interpret the results PiedPiper usesthe ATP footprint aspart of its production
process, while the other companiesuse the PAT metod.
Facbring out PiedPiper products drops the success rate by
45%, illustrating the effeciveness of this new method.

¥ tabes graphs, and diagramsshould be kept on the same page asthe interpretation that
goeswith them (whenever possible) to save the reader from flipping through the
documert

¥ canalso begn with agereralinterpretation thatis then supportedwith specific reaults.
Examplesaregivenbelow:

generd interpretation PiedPiper products accounted for the majority of the succesful
regstors.
specffic results For examge, out of 700 functioning resstors, 450 of themwere

producedby PiedPiper.
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Attachment 4: Workshop Critique Piece for ECE 214 Procedure
Assignment

This manud will take thereader through the stepsrequired to condud atest onan
Indudor Coil in order to assure tha it satisfies the specificationsas indicated by the
manufacturer. To dothis, we will be building and testing a circuit to find Q.

Fundion Geneator
Resistor

Indudor
Capacitor
Oscilloscope

KK KK K

To deerminethe size of the capacitor, we mug take into accountthefact that it will bein
series with theindudor. Our pumpose isto make the circuit in resonance, so tha the
reactive elements cancel each other out When we have only thereal voltages across the
resistors, we can easily manipulate them to find Q. In order to find the capacitance
required for resonance, we need thefollowing equations

Z=1("C)  Z2"L "L=1/("C) C=1/(")AL
Plugging in the nurbers, we get: C=1/79600)2#)(.027) = 148x16*?
Theclosest Capecitor availableis 120 pF. Measuring that onthe Phillips Bridge we
foundthe exact valueto be 124pF

Vin VC

ng Cl

RL
L1

Hook up the circuit as shown above Place the X10 Probeacross the Capacitor. Connect
the probeto Channd 1. Place both Gator Clipsacross theresistor, connesting onegator
clip to Channd 2 and the other to the Fundion Generator Output

Set the Fundion generator to 5V and 79.6kHz.

Thequdity factor is calculated by Vi./V..
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Attachment 5: Workshop Critique Piece for Theoretical Analysis Piece

in ECE 214
Theory Assignment 1

AN

R1
+gv c R3
-1 0___”— AN
< 10K 5\3\, i

3 |+ 1
6 - T

‘g 10K . - ! =

Theabovecircuit is an ostillator with afrequency tha is dependent onthevalues of R1,
R2, R3, and C. Theright hdf of thecircuit lookslike this:

R3 (Vo-Vs) (R2/R2 + R3) +Vs=V1 (1)

Vo can eithe be0 or 9 depending on
R2 theVaueof V1

Ove Vs=45(R3R2R3) (2)

Theleft hdf of thecircuit lookslike
this:

C i =45/R1(3) Inthisequdioniisthe
| currentin R1.

Vc=1/Cx $idt(4) Vc=voltage
t—Owvs across C.

4.5V O—AAN
R1 -
+
4.5v O——m——

| = C x dVc/dt (5)

dVc/dt = 4.5/CR1 (6)
Equaion (6) isdeived from equaion (5)

dV/dt = Slopeof thevoltage output
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Man s

Min

T2

T
Slope=i = Max-Min
C TI2
Y-X = Max EMin
R1C TI2

T = 2R1C (Max-Min)
Y-X

T = 2RIC*Y (R2R3 + R1R?)
R1R3 (Y-X)

T= 2*Y*C(R2R3 + R1R?)
R3 (Y-X)

f=1/T

f= R3 (Y-X)
2*Y*C(R2R3 + R1R2)

With Y=9V and X = 4.5V

f= R3
4 (R2R1)C

Question Answered:

Are there any components values tha will create a circuit tha does not ocillate?

By choosng R3 to bevery small and R2 and R3 to be as large as allowed, and thelarger
capacitor value allowed, from the aboveequaionwe see thefrequency would be 4 uHz.
Too small to ocillate.
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Attachment 6: Sample Scenario for ECE 214 Procedure Assignment

Procedure Assignnent#1  ECE214 Spiing 2004

Thisisthefirst of 4 writing assignments that youwill have this semester. Each assignment
will address a specific type of writing tha might be foundin areport or tha mightbe
needed in abusness situaion. Thisassignment asks you to write a procedure tha
specifies how a particular measurement isto be made. Documents like this are in wide use
in engineering to assure tha everyonemaking this measurement does it correctly and
accurately.

Imaginethat you are a project engineer responsgble for the design and manufacture of a
small electronic device. Youwill need to make sure all the parts tha are shipped to your
company meet the specificationsrequired to make your device work. One pat isthesmall
coil youused in thelab last week. It is manufactured by Toko America, Inc. who claimsthe
pat hasthefollowing specifications

TOKO Part# 187LY-273J
Nom. Indudance = .027H
Minimum Q = 100 @ test frequency = 79.6 kHz

Y our assignment is to write a procedure tha will measure the Q of oneof these coils at the
test frequency specified. Y ou can use any of the equipment in thelab and any resistors
available in the store for thetest. Y ourdoaument should have a brief introdudion (oneor
two sentences), alist of equipment needed, and alist of stepsneeded to make the
measurement. It should be 1 to 2 pages of double spaced text with schematics or figures as
needed.

Write the doaument so that atechnician with the same knowledgeof thelab equipment that
you presently have could peform the procedure withou having to ask an excessive number
of questions  This procedure is duein class on February 12",
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