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Abstract 
 

As part of the Engineering Communication Project (ECP), a cooperative effort supported 
by a grant from the Davis Educational Foundation, the Electrical and Computer 
Engineering (ECE) and English departments at the University of Maine began a 
collaborative effort to integrate technical writing instruction into three ECE courses. The 
project started in the spring of 2004 with the Electrical Networks Laboratory (ECE 214), 
a three-hour lab course in the basics of circuitry taken in the spring of the sophomore year 
and continued in the fall of 2004 and spring of 2005 with Electronics I (ECE 342) and 
Electronics II (ECE 343), four-hour lecture 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 reports in each class. ECE 
faculty and students had expressed concerns about writing assignments, technical writing 
instruction, and the ability of students to write well upon reaching the workplace. The 
new ECP approach introduced key components to the lab writing process in ECE 214, 
and continued an incremental component process in ECE 342 until students were better 
prepared to write a full report in ECE 343. As part of this new process, ECE students 
received instruction on basic technical writing elements (procedure, technical analysis, 
memos, and business letters), as well as language-use, grammar, page layout, and 
graphical display. Technical instruction took the form 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 educational goals, more meaningful feedback to students, and better preparation 
for on-the-job writing. Eric Beenfeldt, Allison Whitney, and Scott Peterson describe the 
design and implementation of this course sequence, and use examples for illustration.   
 
Introduction 
 
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 
Educational Foundation. As Manion and Adams discussed in the paper they presented at 
the 2004 ASEE conference, the intention of the ECP is replace the stand-alone technical 
communication course with technical writing instruction within existing engineering 
courses [1].  As the ECE portion of the project took shape, this instruction occurred in 
three courses during the sophomore and junior years with the intent of enhancing the 
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learning experience of ECE students and preparing them to be more effective workplace 
writers after graduation.  
 
Prior to the start of the ECP, the bulk of technical writing instruction for ECE students 
took place in ENG 317, which is both a core course in a writing concentration for English 
majors and a service course for a wide range of departments across the university. In 
addition to the staffing difficulties reported by Manion and Adams [2], ECE faculty 
expressed concerns about the ability of their students to transfer the technical 
communication skills gained in ENG 317 to their engineering courses, as well as to their 
jobsites after graduation. These concerns are illustrated in Table 1 below. 
 
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/Employers 50%  50%  0% 
  
Oral Faculty  38%  51%  11% 
 Alumni/Employers 30%  70%  0% 
  
Visual (ability to design Faculty  38%  51%  11% 
information, including Alumni/Employers 70%  30%  0% 
complex displays of data) 
 
   
While the number of respondents was not great for the survey, it did indicate 
considerable concern about graduate skill levels in the areas of written and visual 
communication. According to the same survey, specific areas of weakness found in 
student reports, grouped from most to least cited, were: 
 

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

2. Imprecise use of language, Poor readability, and Lack of Clarity 
3. Inability to summarize, Poor report format, and Wordiness 
4. Weak analysis and Spelling 
5. Inaccurate statements and Poor technical vocabulary [4] 

 
The collaboration between ECE and the English Departments was initiated with these 
concerns in mind. This paper will report on the progress of that collaboration as it enters 
its third year. The topics covered below include a discussion of the overall approach, a 
description of the methods used to carry out that approach, examples from the first and 
third courses in the sequence, and an initial evaluation of the approachÕs effectiveness. 
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Approach 
 
As indicated above, the goal of the project is to integrate technical communication 
instruction into the ECE curriculum so that their students develop strong writing habits 
early in their academic careers and begin to produce documents that are similar to the 
ones they will be asked to write on the job. In addition to fostering these fundamentals, 
the collaborators looked to replicate the assignments and topics from ENG 317 to make 
certain the ECE students did not miss important elements from the service course. 
Toward this end, they developed the plan illustrated below in Table 2.  
  
Table 2. Plan for Integrating Technical Communication Topics into ECE 
Lecture/Workshop topics: Covered in ECE 
Writing process 214 
Audience analysis 214 
Grammar and Style 214, 342 
Ethical issues 300* 
Document design 214, 342 
Summarizing information 214, 342 
Reporting information 342 
Communication of calculations & equations 214, 342 
Visual communication 214, 342 
Specifications 214, 401**  
Assignments:  
Instructions 214 
Memos 342, 343 
Business letters 214, 343 
Resumes and job application letters 300* 
Lab reports 342, 343 
Proposals 401**  
Progress reports 402**  
Oral communication 403**  
Final 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, a final report, and 
deliver an oral presentation (which are also the core assignments in ENG 317).  
 
Taken together, this plan replicates the core assignments identified for ENG 317, as well 
as a number of key topics. Audience analysis and the writing process are introduced in 
ECE 214 and then reviewed in ECE 342 and 343. The foundations for writing procedures 
and theoretical analysis are also laid in ECE 214, giving the student skills to use in ECE 
342, where the groundwork for writing results and discussion sections is established. By 
ECE 343, the student is better prepared to write a full report that incorporates the 
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instruction from all three semesters. Also, the initial purpose of writing to demonstrate 
mastery of knowledge gained in the classroom is folded into an awareness of common 
writing tasks and strategies for on-the-job writing. WhatÕs more, the student enters senior 
project series better prepared for the proposal-progress report-final report-oral 
presentation sequence. Table 3 (below) illustrates the incremental nature of this approach: 
 
Table 3. Incremental Nature of the Assignments in ECE 214, 342, and 343  
Course  Assignments 
ECE 214  
(spring, sophomore year) 

¥ summary, analysis, compare & contrast, 
specifications 

¥ procedure  
¥ theoretical analysis  
¥  business letter 
¥ short report 

 
ECE 342 
(fall, junior year) 

¥ review procedure and theory  
¥ memo reporting results    
¥ memo presenting discussion of theoretical versus 

experimental results    
 

ECE 343  
(spring, junior year)  

¥ memo to review discussion    
¥ business letter to review results    
¥ two-page persuasive memo with results and 

discussion    
¥ full lab report  

      
             theoretical analysis and procedure are attached as supporting documents 
 
Learning and practicing the constituent parts of a lab report individually gives the student 
a better idea of what information goes where and how best to present it. Along with 
writing guidelines and organizational strategies, students also receive feedback from their 
ECE instructors, lab TAs, and the consultant from the English department (EC), making 
them much better prepared to take on a 20-page lab report. In addition, the nature of the 
shorter assignments in ECE 342 and 343, allows the students to focus on individual 
elements of the assignment, as discussed by Manion and Adams [5].  
 
Techniques 
 
Following the approach outlined above, ECE students receive technical instruction at 
three different points for each writing assignment: prior to the due date of the assignment, 
on the assignment itself, and after the assignment has been reviewedÑ both to revisit the 
previous assignment and prepare for the next one. At each point of this process, the ECE 
instructor and the EC are involved, as illustrated in Table 4 on the next page. 
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Table 4. Presentation and Workshop Process Developed for Assignments  
Initial assignment 
presentation  

¥ Topic areas (Audience analysis, etc.) 
¥ Strategies for writing assignment 
¥ ECE provides on-the-job context 

 
Review of assignment by 
ECE and EC 

¥ ECE member evaluates technical content 
¥ EC member comments on technical  

presentation and looks for characteristic errors 
 

Presentation by ECE and EC 
in response to the assignment 

¥ EC presents strong and weak examples of 
student papers both in structure and content 

¥ ECE on hand to comment on technical and 
on-the-job aspects 

 
 
The three main techniques used to carry out this process are presentation with handouts, 
writing workshop, and team-teaching. 
 
Presentation with Handouts 
 
The presentation and handout strategy was the first one employed: the English Consultant 
(EC) would give a 10-15 minute presentation at the beginning of the regular class 
meetings for all three courses (ECE 214, 342, and 343). In the second year of the 
collaboration, these presentations were moved to the lab hours for 342 and 343. These 
briefings took place in the early afternoon on consecutive days to be available to all the 
students in the class. Because they were separate from the regular lectures and took place 
in the lab, the students were more focused on how to carry out the write-up at hand.  
 
Although this is a tried-and-true method for instruction, it has its limits when it comes to 
a skill-based activity like writing. As with physical education, the instructor can only talk 
about the parallel bars for so long before the student has to step up to the bars and give it 
the Òold college try.Ó The EC provides general guidelines and technical instruction, much 
like he would in ENG 317. The important difference is that the ECE instructor is on hand 
to help customize the instruction for the ECE context, both in the classroom and looking 
ahead to the workplace. Examples of the handouts used by the EC can be found in 
Attachments 1-3 on pp 13-15.  
 
Wr iting Workshop 
 
The workshops are designed to encourage the students to critique their own work to 
develop analytical and editing skills. Discussion generated by examples of their own 
work involves the student in their writing process or that of their peers. The EC uses two 
types of prompts in this part of the process: student papers with the names removed and 
examples generated from characteristic errors. 
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Holding up examples of writing from experienced writers has its place in the classroom, 
but nothing gets and holds the attention of a student more than the prospect of having 
their work displayed by the instructor. Both strong and weak examples are used in the 
spirit of constructive criticism. Even though the names have been removed, students are 
now starting to identify themselves as the authors of the weaker pieces being discussed. 
This indicates that they are comfortable with the process and their peers, and that they are 
willing to take ownership of their work and actively engage the process by sharing their 
strategies and thought processes.  
 
Another form of writing workshop involves handouts containing examples generated 
using characteristic errors from student papers. The EC creates these from student papers, 
replicating common mistakes and errors. The students are given ten or fifteen minutes to 
read and respond to the prompt. The EC then leads a directed critique, encouraging the 
students to identify the weak points and discuss how to improve them. Often it is easier to 
see the errors in some one elseÕs work as a prelude to being able to revise and evaluate 
our own writing. See Attachments 4 and 5 on pages 16 and 17 for examples. 
 
Team Teaching 
 
The team teaching element is another valuable part of the process. With representatives 
from both disciplines in the room, students hear the same points reinforced by two voices. 
Typically, the EC will make an allusion to how this passage might be received or 
perceived on the job, and the ECE instructor will corroborate it, thus reinforcing the 
importance of keeping the reader in mind at the beginning of the document or organizing 
it in such a way as to make the readerÕs job easier. For example, the mini-report 
assignment asked the students to write a two-page memo that persuades the reader to 
adopt their design for a circuit over the prototype provided by a competitor. When the EC 
discussed the assignment in the briefing, this prompted the ECE instructor to describe in 
some detail how the students could anticipate such writing assignments in the future, the 
importance of developing counterarguments by knowing the strengths and weaknesses of 
the competitionÕs prototype, and the importance of being able to write well as a criterion 
for advancement. The students heard these points from both their ECE instructor and the 
EC, perhaps giving the instruction and insight more weight in their minds.  
 
Sample Assignments from ECE 214 and ECE 343 
 
This section will provide background to two of the ECE courses incorporated into the 
collaboration between the ECE and English departments and discuss sample assignments 
from the current semester (spring 2006).  
 
ECE 214 
 
Electrical Networks Laboratory (ECE 214) is a second-year course taught in the spring 
semester. ECE 214 provides support for Electrical Networks (ECE 211) as students build 
circuits that demonstrate concepts presented in the latter. Students also become familiar 
with safety and grounding considerations, as well as instrumentation (oscilloscopes, 
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signal sources, multimeters, and signal analyzers). New in the spring of 2006 is an 
emphasis on technical writing after changes were made to the syllabus to make it a 
writing intensive course. Enrollments range between 25 and 30 students. The specific 
topics taught are as follows: 
 

¥ Loading   
¥ RC and RL Circuits 
¥ Linear Op-Amp Circuits 
¥ Op-Amp Oscillator 
¥ Boost Converter 
¥ Astable Multivibrator 
¥ Inductive Coupling 

 
Wr iting Assignments 
 
Writing assignments were introduced to the course in the spring of 2004; prior to that, 
papers were limited to one-two page summaries and calculations that involved very little 
writing, relying mostly on equations and diagrams.  For the first two rotations of the 
collaboration, students wrote four assignments: two procedures and two theoretical 
analyses. The intent was to give the students the chance to learn from the first iteration of 
the assignment, as well as to start laying the groundwork for ECE 342.  
 
This spring, the collaborators modified the syllabus to make the course fit the 
requirements for Òwriting-intensiveÓ status at the university. The course now contains 
eight writing assignments, four of which are exercises: analysis, comparison and contrast, 
instructions/documentation, and specifications; the other four are larger structures: 
procedure, theoretical analysis, business letter, and report. Four of the assignments 
(analysis, procedure, business letter, and report) will be revised by the students. Students 
write and submit their assignments individually, unlike ECE 342 and 343, where they 
work in pairs. The handout for the third exercise is given in Figure 1 below (and 
continued onto the next page). 
 

Ex#3 Instructions/Documentation       ECE214      Spr ing 2006 
 
Create a set of instructions that documents the procedure required to measure the value of 
an unknown capacitor using a known resistor and the equipment located in the ECE214 
lab.  Here are several key elements to take into consideration: 
 

¥ Organize your instructions in such a way as to make them accessible to your 
audience: fellow students with the same background that you presently have. 

¥ Be as clear, concise, correct, and complete as possible.  
¥ Include information on how to select the resistor value and a formula for 

calculating the capacitance in Farads.  
¥ Choose a resistor that is no greater than 200K and that is available in our store. 
¥ The unknown capacitor will not be polarized and may range from 10 nF to 1uF.  
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¥  Make sure you donÕt exceed the oscilloscopeÕs or the function generatorÕs 
capabilities.   

 
The document should be typewritten, at least a page long, but not longer than two.  This 
assignment is due on Feb. 16th. 
 
Figure 1. Sample exercise assignment 
 
The goals of the assignment were two-fold: to have the students write to demonstrate 
their acquired knowledge and to begin to develop skills and strategies for writing a set of 
instructions to document a procedure. The EC presented guidelines for writing 
instructions, giving the students a handout (see Attachment 1, page 13). That session not 
only provided a model for the exercise, but it also included a series of grammar and style 
notes from the first exercise. These notes were drawn from student papers and illustrated 
sentence and comma errors, misuse of the passive voice, and other problems. The 
discussion of these notes included a great deal of interplay between the ECE instructor 
and the EC as they commented on the samples from the studentsÕ own writing. The 
session ended with the EC putting up overheads to illustrate examples of strong and weak 
layouts from the assignment, giving the students a third form of instruction that session. 
 
When the assignments came in, three-quarters of them were strong in their technical 
presentation. Technical content was the main weakness. In order to facilitate the revision 
process, the EC lead a writing workshop to critique an example based on characteristic 
errors using Attachment 4 (see page 16; the scenario used in a similar procedure 
assignment in the spring of 2004 is included as Attachment 6 on page 19).  
 
ECE 343 
 
Electronics II (ECE 343) is a third-year course taught in the spring semester. ECE 343 
builds on ECE 342 (which is taught in the fall semester) and continues a discussion of 
design and analysis of semiconductor circuits with an emphasis on analog topics such as 
multi-stage amplifiers, response and feedback. Enrollments range between 20 and 25 
students. The specific topics taught are as follows: 
 

¥ Multi-Stage Op-Amp Amplification  
¥ Basic and Differential Amplifiers 
¥ Current Mirrors 
¥ Design with Feedback 
¥ Oscillation/Modulation 

 
Wr iting Assignments 
 
Prior to the collaboration, writing assignments in ECE 343 were 5-6 full lab reports 
(introduction, theory, procedure, results, discussion, and conclusion). With attachments, 
these reports often ran from 20-25 pages. Whitney was not completely satisfied with the 
technical presentation and the writing in these assignments, so he enlisted the help of a 
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graders from the English department (including Peterson, eight years before the present 
collaboration began!) to evaluate the technical presentation of the labs.  
 
The current configuration of the writing assignments in the course calls for three 
assignments to lead up to the full reports: a memo, a business letter, and a two-page 
persuasive memo report. These students have been practicing the report components 
since the previous spring with procedure and theoretical analysis assignments from ECE 
214, as well as a review of those elements in ECE 342, and instruction in results and 
discussion. By this point in their careers, the ECE students have gained a great deal of 
carefully focused writing experience, and thus are more in control of what they say and 
how they say it. Students work and write in teams of two (following a pattern established 
in ECE 342). Figure 2 below illustrates the second assignment from this course: 
 

               QuasiMoto Electronics 
1818 Notre Dame Rd. 
South Paris, ME 04321 

2 February 2005 
 
Mr. Tony LeTigre 
Si lcFlake 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 the final design and the specification of the output resistance. 
Also, please indicate the maximum allowable input signal ampli tude and discuss the elements of your 
design that create this l imit. 
 
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, the flatband gain (Vout/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 I need to pass your design 
along to our engineering department, please attach theoretical and procedural support. 
 
Thank you and we look forward to the opportunity of doing business with you. 
 
Sincerely, 
Rich Cardinal 
Acquisitions Manager 
 
Enclosure: CD-4007 based MOSFET amplifier design 
Figure 2. Sample business letter  assignment 
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As with the assignments in ECE 214, the goals of the assignment were two-fold: to have 
the students write to demonstrate their acquired knowledge and to begin to develop skills 
and strategies for writing a business letter. (Under the new configuration, business letters 
will be introduced in 214, so next spring this will be review for 343 students.) The EC 
presented the letter as a model for the assignment, as well as to introduce an audience and 
a situation to help guide the students in their writing. When it was presented at the 
briefing, the ECE instructor and the EC did some team teaching to further outline the 
audience: the letter was to be directed to a manager who was interested in the big picture 
(Would the results indicate that we can use this design?), while the theory and procedure 
attachments would be passed on to a more technical audience (Is their thinking sound 
here? Can we do this?) Thus, in addition to demonstrating their knowledge and getting 
experience in writing a business letter, students acquired experience with the concept of 
writing for a multiple audience (a common on-the-job situation), something the ECE 
instructor was able to emphasize during the team-teaching of the briefing. In preparation 
for the next assignment, the EC produced a handout that reproduced a strong student 
response to the letter, as well as grammar and style notes. 
 
Benefits of the new approach and new wr iting assignments 
 
As a part of the ECP at the University of Maine, the collaboration has derived a number 
of benefits: 
 

¥ Students are introduced to technical communication concepts earlier in their 
academic career, and they use those concepts to demonstrate the knowledge and 
proficiency gained in all three courses in the sequence.  

 
¥ These same students also begin to practice key components for the lab reports 

they will eventually write in ECE 343. 
 
¥ The more manageable quantity of writing assignments in ECE 342 and ECE 343, 

in the form of memos and letters to practice key components has raised the overall 
quality of graded material in those two courses. The ECE instructor and his 
teaching assistants are more able to offer feedback and students were better able 
to focus on shorter, more structured assignments.  

 
¥ The scenarios used in these memo and letter assignments encourage the ECE 

students to begin writing within a professional context as they were given specific 
audiences to write for, thus anticipating on-the-job situations. 

 
¥ Students in all three courses benefit from the team-teaching approach as they 

receive technical communication instruction from both ECE and English 
Department faculty. 
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Lessons learned and future plans 
 
In many ways, this approach and these assignments corroborate the ideas put forth by 
Manion and Adams at the 2004 ASEE Conference. The collaboration between ECE and 
the English departments required several semesters to develop, but the end result is a 
program that replicates the instruction of ENG 317 and improves upon it by providing 
that instruction earlier and more often. 
 
The next phase of the project will be for the EC to become involved with the 400 level 
series to provide consultation for the proposal, progress, report, final report, and 
presentation assignments of the senior design project. This will 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 Wr ite a Procedure Handout from ECE 214  
 

How to Wr ite a Procedure 
Introduction 
The introduction should state the purpose and identify the audience (i.e. who should use the 
procedure) in a clear and concise manner. 
 
Mater ials 
This list should be brief (yet complete) and easy to read. 

¥ F12 Function Generator 
¥ HP1250 Oscilloscope 
¥ Z98 Breadboard 
¥ 2 pairs of X1 BNC connectors 
¥ X10 Probe 

 
Procedure 

1. Write each instruction for rapid comprehension and immediate use. 
 

2. Number the steps.  
 

3. Place a blank line between each step. 
 

4. Give one action per step. 
 

5. Place step numbers in a separate column. This will help the reader distinguish one step 
from another. 

 
6. Present actions before the responses the reader can expect from those actions. 

 
7. Bold actions and importa nt information. This will help the reader distinguish the 

action from supporting material, as well as highlight key information. 
 

8. Label figures. 
 
9. Place figures on the same page of the pertinent text. 
 
10. Use figures to illustrate elements that are diffi cult to describe. 

Figure 1.  The L issajous pattern in resonance 
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Attachment 2: How to wr ite a memo handout  
 

Memorandum 
 
To:  ECE 342 students 
From:  Scott Peterson 
Subject:   Memo format guidelines for Lab 3 
Date:  10/24/2005 
 
Summary  
 
Your task for Lab 3 will be to present a summary of your design in a one-page memo. When 
writing a memo, you need to be aware of your audience, as well as the structure of the document. 
These elements will be discussed below. 
 

Audience 
 
Imagine you are writing this memo for your engineering manager, who wants to know the final 
specs of the circuit you designed. This manager is already familiar with the details and history of 
the project (as is often the case with memos) and is most interested in the numerical results you 
got for the circuit. He or she will also want to know the limitations of the design.  
 

Memo structure  
 
Memos are typically written to someone within an organization. They often use a preprinted 
stationary or form with the headings given in bold at the top of this page. Memos often use an 
ABC structure:   
 

A) AbstractÑ creates a receptive reader and summarizes the main point 
 
B)  BodyÑ supplies specifi c supporting details and should be the longest section 
 
C) ConclusionÑ gives the reader an idea of whatÕs next, sometimes by making 

recommendations about the actions that need to be taken.  For example, is this a final 
recommendation or is further testing recommended?  Is there a possibility of 
improving manufacturability if certain constraints are imposed?  

 
Recommendations 
 
For Lab 3, you should do the following: 
 

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

¥ In the body, give your numerical results for the circuit (a table might prove useful here), 
along with a discussion of the circuitÕs limitations. 

¥ Make your final recommendation(s) in the conclusion. 
¥ Present the procedure and theory as attachments to serve as back-up material 
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Attachment 3: Handout for Results and Discussion notes 
 

Results and Discussion notes 
 

Results 
¥ can be presented alone or combined with discussion 

 
¥ can be presented in tables or graphs if presented alone. 

 
tables: order items in a way your readers will fi nd useful; make they key  
information stand out visually; label columns and rows clearly; use number and title 
 
graphs: use bar graphs and pie graphs to present comparisons; use line graphs to explain 
cause and effect; label x- and y-axis clearly; use number and title 
 

¥ can also be presented in sentence form if results and discussion are combined 
 
Discussion 

¥ l inks interpretive comments with the specifi c results from the study 
 
¥ can begin with a reference to key results from a table, graph, or diagram and then 

comment on them. Examples are given below: 
 
emphasize a key result As table four (above) shows, 75% of the test resistors were 

capable of handling the load. 
 
draw attention to other The most important difference to note is the one between  
important r esults the rate of successful resistors from PiedPiper Corp. and the  
 rates from all other companies. 
 
interpret the results PiedPiper uses the ATP footprint as part of its production 
 process, while the other companies use the PAT method. 
 Factoring out PiedPiper products drops the success rate by 
 45%, illustrating the effectiveness of this new method. 
 

¥ tables, graphs, and diagrams should be kept on the same page as the interpretation that 
goes with them (whenever possible) to save the reader from fl ipping through the 
document 

 
¥ can also begin with a general interpretation that is then supported with specifi c results. 

Examples are given below: 
 
general interp retation PiedPiper products accounted for the majority of the successful 

resistors. 
 
specifi c results     For example, out of 700 functioning resistors, 450 of them were 

produced by PiedPiper. 
 

. 
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Attachment 4: Workshop Cr itique Piece for ECE 214 Procedure 

Assignment 
 
This manual will take the reader through the steps required to conduct a test on an 
Inductor Coil in order to assure that it satisfies the specifications as indicated by the 
manufacturer. To do this, we will be building and testing a circuit to find Q. 
 

¥ Function Generator 
¥ Resistor 
¥ Inductor 
¥ Capacitor 
¥ Oscilloscope 

 
To determine the size of the capacitor, we must take into account the fact that it will be in 
series with the inductor. Our purpose is to make the circuit in resonance, so that the 
reactive elements cancel each other out. When we have only the real voltages across the 
resistors, we can easily manipulate them to find Q. In order to find the capacitance 
required for resonance, we need the following equations: 
 Zc=1/(" C)  Zl=" L  " L=1/(" C) C=1/(" )2L 
Plugging in the numbers, we get: C=1/79600)(2#)(.027) = 148x10(-12) 
The closest Capacitor available is 120 pF. Measuring that on the Phillips Bridge, we 
found the exact value to be 124pF. 
                                                     Vin   VC 
                                            
                       Rfg                                                 C1 
 
Vin                                                                   R1                                                             

                                                                                                                                               RL 
                                                                                       L1 
 
 
 
 
Hook up the circuit as shown above. Place the X10 Probe across the Capacitor. Connect 
the probe to Channel 1. Place both Gator Clips across the resistor, connecting one gator 
clip to Channel 2 and the other to the Function Generator Output. 
Set the Function generator to 5V and 79.6kHz. 
The quality factor is calculated by Vin/Vc. 
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Attachment 5: Workshop Cr itique Piece for Theoretical Analysis Piece 
in ECE 214 

 
Theory Assignment 1 

 
The above circuit is an oscillator with a frequency that is dependent on the values of R1, 
R2, R3, and C. The right half of the circuit looks like this: 
 

(Vo-Vs) (R2/R2 + R3) + Vs = V1   (1) 
      
Vo can either be 0 or 9 depending on 
the Value of V1. 
 
Vs = 4.5 (R3-R2/R3)   (2) 
 
The left half of the circuit looks like 
this: 
 
i = 4.5/R1 (3)   In this equation i is the  
current in R1. 
 
Vc = 1/C x  $ idt (4)  Vc = voltage 
across C. 
 
 

 
 

I = C x dVc/dt (5) 
 

dVc/dt = 4.5/CR1 (6) 
 

Equation (6) is derived from equation (5) 
 

dV/dt = Slope of the voltage output 
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Slope = i = Max-Min   

             C        T/2 
Y-X = Max ÐMin 

              R1C        T/2 
 

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

 
T = 2R1C*Y (R2R3 + R1R2) 

R1R3 (Y-X) 
 

T= 2*Y*C(R2R3 + R1R2) 
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 that will create a circuit that does not oscillate? 
By choosing R3 to be very small and R2 and R3 to be as large as allowed, and the larger 
capacitor value allowed, from the above equation we see the frequency would be 4 uHz. 
Too small to oscillate. 



Proceedings of the ASEE New England Section 2006 Annual Conference. Copyright © 2006             19 

Attachment 6: Sample Scenario for ECE 214 Procedure Assignment  
 

 
 Procedure Assignment #1 ECE214  Spring 2004 

 
This is the first of 4 writing assignments that you will have this semester.  Each assignment 
will address a specific type of writing that might be found in a report or that might be 
needed in a business situation.   This assignment asks you to write a procedure that 
specifies how a particular measurement is to be made. Documents like this are in wide use 
in engineering to assure that everyone making this measurement does it correctly and 
accurately.     
 
Imagine that you are a project engineer responsible for the design and manufacture of a 
small electronic device.   You will need to make sure all the parts that are shipped to your 
company meet the specifications required to make your device work. One part is the small 
coil you used in the lab last week. It is manufactured by Toko America, Inc. who claims the 
part has the following specifications. 
 
TOKO Part# 187LY-273J 
Nom. Inductance = .027H 
Minimum Q = 100 @ test frequency = 79.6 kHz 
 
 
Your assignment is to write a procedure that will measure the Q of one of these coils at the 
test frequency specified. You can use any of the equipment in the lab and any resistors 
available in the store for the test.  Your document should have a brief introduction (one or 
two sentences), a list of equipment needed, and a list of steps needed to make the 
measurement.  It should be 1 to 2 pages of double spaced text with schematics or figures as 
needed.  
 
Write the document so that a technician with the same knowledge of the lab equipment that 
you presently have could perform the procedure without having to ask an excessive number 
of questions.   This procedure is due in class on February 12th. 
 


