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Electromagnetic Integfgrénce (EMI)

ECE3030: Electromagnetic Fields and Waves

ECE4570: Electronic Device Fundamentals
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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




EMC Directive

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

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

e Under typical conditions (domestic,
commercial, industrial)

ECE3400

Certificate of Conformi

Technology Co., Limited

VERIFICATION OF EMC COMPLIANCE

Verification No.

RK12E06032

Applicant

ZHONGSHAN KINGRONG ELECTRONICS CO.LTD

Address

32, Cuihuju, YangguangMeijia, No.138 MinAn Rd South, Xiaolan,

Zhon&Shan, Guangdong 528415 China

Manufacturer

ZHONGSHAN KINGRONG ELECTRONICS CO_LTD

Address 32, Cuihuju, YangguangMeijia, No.138 MinAn Rd South, Xiaolan,
ZhongShan, Guangdong 528415 China

Product Name Switching power supply(AC/DC adaptor)

Model Number KRE-XXXYYYZ
“xxx"=030-480, the output voltage is DC3 .0-48.0V;
“yvy '=001-450, the output current is: 0.01-4.5A;
"Z" representing the input plug, 0-European plug, 1-BS plug, 2-Australian
plug: 3-USA plug, 4-Japan plug, 5-China plug, 6-Korea plug, 7-South Africa
plug, 8-Brazil plug, 9-Argentina plug

Trade Mark KRECO, BILLY

Rating: Input: AC100-240V ,50/60Hz, 1.0A max

Test Standards EN 335022:2010+AC:2011

EN 61000-3-2:2006+A 1:2009+A2:2009
EN 61000-3-3:2013
EN 55024:2010

As shown in the

Test Report Number(s): RK12E06032-00

This verification of EMC Compliance has been granted 1o the applicant based on the results of the tests.
performed by laboratory of Shenzhen Raise Technology Co.. Lid. on the sample of the above-mentioned
product in accordance with the provisions of the relevant specific standards and Directive 201430/ EUL
The CE mark as shown below can be used, under the respensibility of the manufacturer, afier completion
of an EC Declaration of Conformity and compliance with all relevant EC Directives.

Attestation By:

i B r'{‘/ja/-‘-
Tan Liu { Manager)

C€

/]

Shenzhen Raise Techaology Co., Lid
Address: Room 1208, West Building, Nanshan Digital
Culture Industry Base Nanshan Distriet, Shenzhen, China
Tel: + 86-755-26445590  Fax: +86-755-86052680

Hup:rwww.raise-sz.com  E-mail:infoi@raise-sz.com




Electromagnetic Interference
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Electromagnetic Interference

 Keep the area of signal-return loops as small as possible!
e Minimize common impedances

Signal current

i B B e

straight cahle

—— Mﬂgneiicfield
=P |nduced noise current
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Electromagnetic Interference

Case to mains cable
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Electrostatic Discharge

Static Voltage Generation at different Relative Humidity (RH) levels

Generation Method 10-25% RH 60-90% RH
Walking across a carpet 35,000Volts 1,500Volts
Walking across vinyl tiles 12,000Volts 250Volts
Worker at a workbench 6,000Volts 100Volts
Poly bag picked up from workbench 20,000Volts 1,200Volts
Sitting on chair with urethane foam 18,000Volts 1,500Volts

What can you do?

o Always discharge through ground!

ECE3400
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Human Skin
Glass
Human Hair
Wool
Fur
Paper
Cotton

Increasingly
Positive

Wood

Hard Rubber
Acetate Rayon
Polyester
Polyurethane
PVC (Vinyl)

Teflon
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Prototyping s s vt ROCK Man X

Arms Energency Acceleration System (Optional) Technical Schematics

Buster {(Mega Buster Mark17)

Body Skin

Lightweight “Titamium-X" all

Energy Anplifier

Next week:

 Michael Solomentsev will
give a lecture on laser
cutting and 3D printing

A “ variable Veapon System Head
Biro =i al L3

Ultra-sensitive Uoice Recognition System

Uoice Gemeration system made by HAYATOM Inc.

MAE 2250: Mechanical Synthesis

e Logan Horowitz will give a
lecture on PCB design

ECE 4350: Analog Integrated
Circuit Design

Hicro-Ffusion Fuel Tank

Central Joint-controlling Systen

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

Bores _


http://www.livingoxymoronart.com/

Prototyping

e |deas are cheap
e Feasibility tests

e Decide what specifically to
prove/demonstrate

e Putin just enough work
 Cool demonstration
e Always start with a sketch
e The 3T’s

e Things Take Time

ECE3400

o  MHaking things take longer

www.livingoxymoronart.com

----- ’“h.i' . L
e W PN eqs
':5 art . Gyroscopic Stabilization System
. I

Arms Energency Acceleration System (Optional) Technical Schematics

rrrrrrrr {Hega Buster Harki7) .
Body Skin

Lightweight “Titamium-%" alloy g

Energy Anplifier

="} yarfable Veapon System Head
ll'ﬂn'l'aﬂgl BYE caneira

Ultra-sensitive Uoice Recognition System

et Cmals

Yoice Gemeration system made by HAYATOM Inc.

L

Hicro-Ffusion Fuel Tank

Central Joint-controlling System



http://www.livingoxymoronart.com/

. . https://ocw.mit.edu/courses/mechanical-
SketC h | ng: Vl ews engineering/2-007-designh-and-manufacturing-i-spring-

2009/related-resources/drawing and sketching/

. N o
[sometric drawing Multi-vie

top view

\ /.r front view | side view
30° f\l/ﬁ 30° - -
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https://ocw.mit.edu/courses/mechanical-engineering/2-007-design-and-manufacturing-i-spring-2009/related-resources/drawing_and_sketching/

Sketching: Sections

Section A: Section B:
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Sketching: Dimensioning

e Mark the units

e Dimensions are marked between
relevant points

e Avoid redundant measures

e Stippled lines mark symmetry

e Tolerances determine the
manufacturing process

ECE3400

How will this piece fit
into the next?




Sketching: Tolerances

e Mark the units

e Dimensions are marked between
relevant points

e Avoid redundant measures

e Stippled lines mark symmetry

e Tolerances determine the

manufacturing process

@5+0.75
@3 +0.75
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Sketching: Assemblies

* Holistic idea of the mechanism U
 Exploded view

MOUNTING FLANGE

PIN

GEAR #3

('% GEAR #5/
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 PARALLAX |

continuous rotation
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www.parallax.com
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GEAR #1/PINION

CABLE
- 3-PIN
s 3 CONNECTOR
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l 4X CASE SCREWS
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CAD (free for students)

w0 AuoCAD 2013 _mechiwg  [Woer o

Mcsh  Render  Parametric  Insert  Annotate  Lay, Manage _ Output -ins Online  Expre

W Pan T m |- 1, 12 1@ & Shaded with edges [ N = ““ E
g Lom | Sowen B 5 bl e o e g @ I — @0/ ele Y L
Steering Tl view = Viewport Tool Properties Sheet Set . % User _ Toolbars
Wheels ™ % Bxtents - |[PLeft Manager | 12 - [@world Configuration ™ | [ Palettes Manager [ 55| (@ @ | Windows™ B | Interface ¥

Navigate Coordinates Visual Styles = Model Viewports Palettes User Interface

e Solid Surface

CAD Software

SOLIDworks (available in Upson and Phillips)
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e Redundancy
e Missing dimensions
* Missing screw sizes
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Fabrication Methods: CNC Milling

e Practically any material
e Separate shops for wood and metal
e Achievable Tolerances
 Depends on equipment, material, and time
e Easy: +0.005”
e Medium: £0.001”
e Hard: £. 0005-.0002”
e Cost
e Material
e Machinist avg. pay $18.82/hrs

IR R i

e Emerson Manufacturing Lab (B40 Upson Hall) | EE L

ECE3400



Fabrication Methods: Water Jet

e Practically any material

e Achievable Tolerances
e Easy: +0.002”
 Doable: £0.001”

e Advantages:
* Fast

e Disadvantages:

e Only 2D

e Taperin the cut

e Lead-in/out

ECE3400




Fabrication Methods: Laser Cutter

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

e Max. thickness %"

e Acrylic, cardboard, wood, etc.

 No PVC, ABS, Styrofoam, epoxy, fiberglass!!!

* Nothing reflective
e Advantages:

e Very fast
e Disadvantages:

e Only 2D

e Taper in the cut




Fabrication Methods: 3D Printers

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

e Resolution (vertical):
e UP!:150um
e ZYYX:50um
e Objet: 16um
e Carbon3D: 10um
e Nanoscribe: 1.5um
e Speed:
e Slow (faster in XY dimension)
e Strength:
e Direction dependent

ECE3400




Fabrication Methods: Molding and Casting

e Materials: Silicone, acrylic resin/urethane foams, etc.

e Resolution: very good!
e Speed: Slow, but great if you want to make many parts

ECE3400




Fabrication Materials '
e Cardboard
e Wood
e Acrylic
 Nylon
e ABS/PLA
e PVC
e Metal
e Carbon fiber
e Composites / non-uniform materials L-‘;a_' i
e
" i%’ "
mr b k
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Mechanical Prototyping 101: Fastening

* Press-fit When to use what?
e Screws X
e Nails
e Glue




Mechanical Prototyping 101: Fastening

e Press-fit
* Screws
* Nails

e Glue

When to use what?

Tap Drill Clearance Drill
75% Thread for | 50% Thread for
Screw Size Major |Threads| Minor |]Aluminum, Brass,|Steel, Stainless, Close Fit Free Fit
Diameter | Per Inch | Diameter & Plastics & Iron
Drill | Decimal | Drill | Decimal | Drill |Decimal] Drill |Decimal
Size Equiv. Size | Equiv. Size | Equiv. | Size | Equiv.
0 .0600 80 .0447 3/64 .0469 55 .0520 52 .0635 50 .0700
64 .0538 53 .0595 1/16 | .0625
1 .0730 48 .0760 46 .0810
72 .0560 53 .0595 52 .0635
56 .0641 50 .0700 49 .0730
2 .0860 43 .0890 41 .0960
64 .0668 50 .0700 48 .0760
48 .0734 47 .0785 44 .0860
3 .0990 37 .1040 35 .1100
56 .0771 45 .0820 43 .0890
40 .0813 43 .0890 41 .0960
4 .1120 32 .1160 30 .1285
48 .0864 42 .0935 40 .0980
40 .0943 38 .1015 764 | .1094
5 .125 30 .1285 29 .1360
44 .0971 37 .1040 35 .1100
32 .0997 36 .1065 32 .1160
6 .138 27 .1440 25 .1495
40 .1073 33 .1130 31 .1200
29 .1360 27 .1440
29 .1360 26 .1470
25 .1495 20 1610
21 .1590 18 .1695

S 60

SLOTTED PHILLIPS CLUTCH-DRIVE

®»®©

TORX® ROBERTSON® ALLEN




Mechanical Prototyping 101: Fastening

1 2 3
SLOTTED PHILLIPS CLUTCH-DRIVE
4 3 &

TORX® ROBERTSON® ALLEN

* Press-fit When to use what? o
e Screws \.

e Nails
e Glue



Mechanical Prototyping 101: Fastening

e Press-fit
* Screws
e Nails
e Glue
 Hot glue
* |nstant glue
e Wood glue
 Elmer’s glue
e Acrylic cement (Weld-on)

ECE3400

soere:.
SUPER GLUE

o —

ULTRA GEL CONTROL-

SUPPORTING

(NOT VERY SOLID JUNCTION ON ITS OWN]



Formal Check-in:

e Either this (or the following) Friday
Open Lab:

e Saturday: 10am - 6pm

e Sunday 12-8pm

e ..with full mazes

34
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