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Ethics Conversations

Prof. Alex Patterson
Electrical, Computer,
and Systems
Engineering
Department



What is the responsibility of an engineer?



Can/should an engineer design ethically?



PROOF OF

CONCEPTS




Omega Labs Documentation
Peterson Method

P

Proof of Concepts

Project Plan

%
Exploration Map Metacognition and
Reflection Journal

A LPHA | OMETGA

Electric Circuits
ECSE-2010

Alpha-Omega Design Lab
Continuum

Students choose between:

a fraditional, procedural lab
(Alpha Experiments)

a design based, open ended
lab
(Omega |Explorations)

Common documentation for
both Alpha and Omega Labs:
Proof of Concepts
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The Designh Process

Connecting to IED and Senior Capstone

Benefits of excellent

“Yeveryday” technical
writing:

Ownership of your own growth
and progress
Low-risk practice and iteration
Teammates and technical
experts can better assist you
(getting you further in the
design process much earlier)
Final reports are significantly
easier fo compile
Consistent and permanent
documentation for your
technical portfolio (interviews,
resumes, future presentations)
Same skill(s) will be used in your
real life and in your career!

DESIGNLAB

The Design Process

Customer Needs

« Based on Customer Interviews
« May not be Highly Technical
\- Usually Qualitative

,

Engineering Requirements/Metrics (Project Specifications)

)

« Identify Measurements & Units

+ Detailed and Prioritized

Quantitative

Identify Applicable Engineering Standards

2
Concept Generation
+ Brainstorming + Feasibility Assessment
« Benchmarking « Multiple Feasible Concepts
+ Sketching

« Preliminary Engineering Calculations

[ Sponsor Concept Selection

» Use the Project Specifications as Criteria for Judging and Down Selecting
+ Sponsor Selects Alternative(s) to Pursue
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“Everyday”
technical
documentation



https://designlab.eng.rpi.edu/edn/projects/capstone-support-dev/wiki/Design_Process

Templates and Links

Connecting to IED and Senior Capstone

@

Design Process
Review:

Concept
Generation

Proof of Concept
Document Template

EH Cen

Design Process Design Process
Review: Review:
Product Technical Writing

Specification



https://ecse.rpi.edu/~ssawyer/GeneralDesign/ProofofConcepts_DesignCourse.docx
https://designlab.eng.rpi.edu/edn/attachments/download/23773/Chapter_5_-_Product_Specifications.pdf
https://designlab.eng.rpi.edu/edn/attachments/download/12478/Chapter_6_-_Concept_Generation.pdf
https://designlab.eng.rpi.edu/edn/attachments/download/43987/IED_Lectures_-_Technical_Writing.pdf

Proof of Concepts Process Flow (Simplified
Design Process)

Demonstration
of Idea

ldea o ——————

Py iy
(concept) What steps do we need to take to PROVE (PrOOf Of concept)

that we have implemented our idea AND
that it’s correct?



Proof of Concepts Process Flow
Step O: Block Diagram

« How do we get from an idea for how a system will function to a technical representation of the system?
Block Diagram: process flow with main functional blocks, inputs and outputs

Example: | want to create a circuit, that outputs a voltage that is 7 of the input voltage

* Based on known inputs and outputs (from your concept), figure out which system components you need
conceptually (no need to worry about math yet...)

o Well-labeled = all functional
Source Voltage ‘ Voltage Divider ‘ 4 Source Voltage ell-1a : ele all tTunctiona
Circuit blocks, inputs, and outputs

are labeled

Y 1 T

Input to Functional Block Output from
Functional Block Functional Block

* Note: block diagrams are required for Omega Explorations, but are not required for most Alpha labs



Proof of Concepts Process Flow
Step 1: Mathematical Analysis

* Replace each functional block and necessary inputs/outputs with its circuit equivalent

* Using circuit theory, determine what the values of components in the circuit need to be to achieve your

design goal vl
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Proof of Concepts Process Flow
Step 2: System Simulation

* Create your system in a simulation program (Ltspice for circuits) with the exact same components as in Step 1

* Run a simulation to verify that your mathematical analysis is correct/it does what you intend your system
R1

Vin « /\/\/ Vout

-—— Operating Point --—-
Well-labeled = all relevant

R2 V(vin) : 1 voltage measurement points
100 V (vout) 0.5 voltage labeled (Vout, Vin)
1 I(R2): -0.005 device current
I(R1): -0.005% device current
I(V=): -0.005% device ourrent
LTSpice DC Operating Point
LTSpice Circuit Schematic Simulation Results

e Do the simulation results match the mathematical analysis? If yes, move on to physical
experimentation. If no, check your simulation and/or your mathematical analysis.



Proof of Concepts Process Flow
Step 3: Physical Experiment

* Physically create your system (if applicable) and measure expected outputs

Umﬂeate your system and verify that it matches with your mathematical analysis and simulations

K/ TILL PZ[:’wJZ/

an 3 ALM1000 Meter-Source 8 March 2022 = B
{ | | n ExntlSaveConfgl Load Confgl Digital Controls l AD5626 Output l We"-labeled = a" relevant

CA Meter |CB-Meter CA Source 'CB Source measurement points labeled on
cav N/ cav 08V [eamw S circuit (Vout, Vin) and all

: : A-BV B-AV g CHAoff (% CHAon ||® CHBoff ¢ CHBon

. C ol CB mA — ¢ cuv Caur ||e cey C am measurement values labeled

"'l~: «/ CH A{mmﬁsetcalibmion CH B Gain/Offset calibration U L Sn Wlth thelr correspondlng names
: vaho oo CAV[S0  Volts CB-v[00  Voits

\k_ who oo |[18 10 foo Tl [ (VOUt, Vln)

* Do the measure émr&z;ﬁatch the circuit simulation? If yes, you have proven your concept! If no, check
your physical systeém setup, your simulation and/or your mathematical analysis.



Example from Lab0O1: Mathematical Analysis

1) Prove the Ohm’s, KCL, and KVL laws in a circuit

Building Block:
Y
(VAN h‘v’ Y
2.2k 4.7k
v
(’ "\# ~R3 <fR4
Nty <720k < 20k
5
~

The circuit used is deseribed by this schematic. A source of 5 volts was used for all calculation:

Resistors R1 and R2 are in series, and R3 and R4 are in parallel.

Analysis:
Dlym's Lo Kt
i |
Joed = Lo d (crirenl Lowws
[Tl T . r =
FFV-1R T, 23441
Cv:=T [[L 5 Irﬂ\'} (terreds ede

T - l‘lhmiﬂi Vigde Sewn 13 ‘e-:-fr;)

- 28 bt 2 4 Timfe N
I.= l:ILMF" Kimmefl 'y Volluse Law
:_1..1"- ?-.EH'E MH o UDW&L:F‘;.-\E\WG

B\, o« Vo Yy
Wi = TaR5 : bW L ov= 2,59V
- n YRR

*Note™: Solving for the voltages is not included
for Concept 1 - solving for voltage across each
resistor is demonstrated below in Concept 2.

Ohm's Law: Using Ohm’s law. we solve for
current based on voltage and resistance. and
receive the expected value.

Kirchoff’s Current Law: Based on the calculated
currents, we can plug them into the expected
equation based on KCL. [Thecuirents cnfering amnd
exiting the node do indeed sum to zero.

Kirchhoft's Voltage Law: Thewoltagedrop
across each resistor sums to the total amount of
voltageprovided to the source. as stated by KVL.



Example from Lab01: Circuit Simulation

Analysis: Simulation:

kwﬁ.ﬁn?pﬁ

i n I Lﬂ‘- A

Lorre -296pAl 5V ,-\R,_ifl.sdw .;x_,“zz.gsw 3
- = W A
U, =T340 2.2k 4.7k ;;
I:Lc-v-feu-ﬁ !:.pl-" -:f;u,nq
Viade Sewmn 4 1650 =20k
KurebaaPl S \'a#-]-: Lexws ov 4
e § Guwn B 200

[wn Semies)
BV, + Vo Vaa

PV 2,550V The simulation confirms that our current values were accurate, as we calculated using Ohm’s

Law. It also supports Kirchoff’s Current and Voltage Laws by providing the same values for
voltage and current that we used in the calculation. Thus, the simulation supports all three laws.




Example from Lab01: Physical Experiment

Measurement:
[ 2LM1000 Meter-Source 1.3 8 March 2022 E m
_ Exit | Save Confg | Load Confg | Digital Controls | AD3626 Output |
CA Meter CB Meter CA Source CB Source

cAV[2.9556] |cBV 0.1352 | CAmW 0.46 |CB mW -
A-BV 2.8205 ||B-AV -2.8205 || cHaott & cHaon || cHBor C chon

@ e IS ~
CAm CB mA -—- CHAV " CHAI CHBV " CHBI

; y ’ : it | it 1/

CH A Gain/Offset calibration | | CH B Gain/Offset calibration Sk Vo L Spvo

VAlL0 0.0 vBl1.0 0.0 CA-V /5.0 Volts CB-V|0.0 Volts
a0 loo 1810 0.0 CA-1 00 mAmps CB-1/0.0 mAmps

@ Board=

Meter-Source readings with A-IN connected to node 3.

The voltage received a as labeled in the LTspice simulation) is at]2.957 voltsfwhich 1s

close to the expected 2.959V. All voltages are very close to the simulated and calculated value.
The current received 1 very close to the expected .148mA.

—L Possible Improvements Here: 1) Label the picture with the nodes from
the LTSpice schematic; 2) Label the wires in the picture; 3) Be more
specific about which current was being measured.



Ethics Discussions

* https://sites.ecse.rpi.edu//courses/S23/ECSE-
1010/in class activities/Class 3 Ethics Discussion Activity.pdf

e Groupsof4 or6

* Open a Google Doc

* Pick ONLY ONE topic to discuss

* Choose a side for 15 minutes

* Choose the OPPOSITE side for another 15 minutes
* Write main points in your Google Doc

* Get ready for your groups representative to say your most salient point out
loud to the entire class!


https://sites.ecse.rpi.edu/courses/S23/ECSE-1010/in_class_activities/Class_3_Ethics_Discussion_Activity.pdf

What to do...




Your TA and

Chenyi Kuang | kuangc2 @rpi.edu | 20
SA Te a m ( a S k Nazifa Rumman rumman@rpi.edu 10
)
fo r h el p . Noah Kader kadern@rpi.edu UNDERGRAD

A
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Where do | go to join the team working on my
skill for the day?

Matlab Basics Circuit
and Simulink Simulation

Experimental

. Measurement
Professional

Accountability

Community /
Communication




Proof of Skills Day 2

Matlab Basics
and Simulink

Circuit
Simulation

Professional
Accountability

Experimental
Measurement

Community /
Communication

| Podium _|
Experimental Community,
Measurement and Communication
Professional Personal MATLAB Basics and Asking for
Name Accountability | Circuit Simulation | Instrumentation and Simulink Help

YOUR Skill to lead

Prof. Patterson

Chenyi Kuang /
Noah Kader

Nazifa Rumman

Chenyi Kuang

Prof. Patterson /
Nazifa Rumman



https://docs.google.com/spreadsheets/d/1ShCFLpa-ErRP9tU_S2zKPdxEYfwhhwaowZWke9MkOIU/edit#gid=0

Due on Friday, 1/20

* Document with main points of ethics debate

e Day 2 Proof of Skills on Gradescope

* Sign up for Day 3 of Proof of Skills

* Metacognition journal entry on today’s ethics discussions



