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ECE3400 Intelligent Physical Systems
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Electromagnetic Interference (EMI)

Williams, Tim. EMC for product designers. Newnes, 2016.

ECE3030: Electromagnetic Fields and Waves
ECE4570:  Electronic Device Fundamentals

https://books.google.com/books?hl=en&lr=&id=FlEkDAAAQBAJ&oi=fnd&pg=PP1&dq=emc+for+product+designers&ots=AZY-Y8Vb2n&sig=yph_uM6-YNKg2H0lriuHRnPC-wk#v=onepage&q=emc%20for%20product%20designers&f=false
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EMC Directive

• The ability of the system to operate 
without interfering with other systems

• The ability of the system to operate 
despite interference from other systems

• Under typical conditions (domestic, 
commercial, industrial)
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Electromagnetic Interference
• Keep the area of signal-return loops as small as possible!
• Minimize common impedances

ZWIRE ZWIRE
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Electrostatic Discharge

What can you do?
• Always discharge through ground!
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Prototyping
Next week:
• Michael Solomentsev will 

give a lecture on laser 
cutting and 3D printing

• Logan Horowitz will give a 
lecture on PCB design

Today’s topics:
• Mechanical sketching
• Fabrication methods
• Fastening methods

www.livingoxymoronart.com

MAE 2250: Mechanical Synthesis

ECE 4350: Analog Integrated 
Circuit Design

http://www.livingoxymoronart.com/


Prototyping
www.livingoxymoronart.com

• Ideas are cheap
• Feasibility tests
• Decide what specifically to 

prove/demonstrate
• Put in just enough work
• Cool demonstration
• Always start with a sketch
• The 3T’s

• Things Take Time
• Making things take longer

http://www.livingoxymoronart.com/


Sketching: Views https://ocw.mit.edu/courses/mechanical-
engineering/2-007-design-and-manufacturing-i-spring-

2009/related-resources/drawing_and_sketching/

https://ocw.mit.edu/courses/mechanical-engineering/2-007-design-and-manufacturing-i-spring-2009/related-resources/drawing_and_sketching/


Sketching: Sections

A

Section A:

B

Section B:
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Ø3

15

Ø5

• Mark the units
• Dimensions are marked between 

relevant points
• Avoid redundant measures
• Stippled lines mark symmetry
• Tolerances determine the 

manufacturing process

Sketching: Dimensioning
How will this piece fit 
into the next?

units: [mm]



10 ± 0.75

Ø3 ±0.75

15 ±0.75

Ø5±0.75

• Mark the units
• Dimensions are marked between 

relevant points
• Avoid redundant measures
• Stippled lines mark symmetry
• Tolerances determine the 

manufacturing process

Sketching: Tolerances

units: [mm]



• Holistic idea of the mechanism
• Exploded view

Sketching: Assemblies



SOLIDworks (available in Upson and Phillips)

AutoCAD (free for students)
CAD Software

Fusion 360 (free for students)
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Draw a mechanical sketch of the Parallax 
Continuous Rotation Servo

• Redundancy
• Missing dimensions
• Missing screw sizes

Sketching



• Practically any material
• Separate shops for wood and metal

• Achievable Tolerances
• Depends on equipment, material, and time

• Easy: ±0.005”
• Medium: ±0.001”
• Hard: ±. 0005-.0002”

• Cost
• Material
• Machinist avg. pay $18.82/hrs

• Emerson Manufacturing Lab (B40 Upson Hall)

Fabrication Methods: CNC Milling



Fabrication Methods: Water Jet
• Practically any material
• Achievable Tolerances

• Easy: ±0.002”
• Doable: ±0.001”

• Advantages:
• Fast

• Disadvantages:
• Only 2D
• Taper in the cut
• Lead-in/out



• PH414: 60W Epilog Laser Cutter and lots of acrylic stock
• Material

• Max. thickness ¼”
• Acrylic, cardboard, wood, etc.
• No PVC, ABS, Styrofoam, epoxy, fiberglass!!!
• Nothing reflective

• Advantages:
• Very fast

• Disadvantages:
• Only 2D
• Taper in the cut

Fabrication Methods: Laser Cutter



• PH414 (ZYYX printers), PH427 (Up! printer), Rapid Prototyping Lab
• Materials: ABS, PLA, (ninjaflex, metal, wood-filaments, etc.)

• Resolution (vertical):
• UP!: 150um
• ZYYX: 50um
• Objet: 16um
• Carbon3D: 10um
• Nanoscribe: 1.5um

• Speed:
• Slow (faster in XY dimension)

• Strength: 
• Direction dependent

Fabrication Methods: 3D Printers



• Materials: Silicone, acrylic resin/urethane foams, etc. 
• Resolution: very good!
• Speed: Slow, but great if you want to make many parts

Fabrication Methods: Molding and Casting



• Cardboard
• Wood
• Acrylic
• Nylon
• ABS/PLA
• PVC
• Metal
• Carbon fiber
• Composites / non-uniform materials

Fabrication Materials



• Press-fit
• Screws
• Nails
• Glue

Mechanical Prototyping 101: Fastening

When to use what?
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• Press-fit
• Screws
• Nails
• Glue

• Hot glue
• Instant glue
• Wood glue
• Elmer’s glue
• Acrylic cement (Weld-on)

Mechanical Prototyping 101: Fastening
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Formal Check-in:
• Either this (or the following) Friday
Open Lab: 
• Saturday: 10am - 6pm
• Sunday 12-8pm
• …with full mazes
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