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About Future Students Current Students ¥ Resources ¥ Research People ¥ Contact Employment

Electrical and Computer
Engineering

Providing quality educational
opportunities for students through
teaching, research and professional
service.

Welcome Degrees Offered

The Electrical and Computer Engineering Department offers high quality We offer B.S., M.S. and Ph. D. degrees in Electrical Engineering and
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ECE Equipment Inventory

List of ~ ECE equipment as of 3/1/2019

ECE Parts List

List of 2~ parts available in the ECE department.

NDSU

Electrical and Computer Engineering

Phone: (701) 231-7019

Campus Address: EE 101

USPS Mailing Address: NDSU Dept 2480, PO Box 6050, Fargo, ND 58108-6050

Physical Address: 1471 Centennial Bivd, Fargo, ND 58102
Page Manager: Electrical and Computer Engineering
Friday, March 01, 2019 4:27:41 PM
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Electronics Design
for Anyone and Everyone

Meet Upverter, the Free, easy-to-use electronic design tool that helps you bring your

unique hardware ideas to life, no matter your engineering knowledge.

Sign Up For Free

&

"1} upverTer

[ =l

=

Start Designing Your Electronics Online with Speed and Ease

Start from scratch, upload an existing design, or choose from thousands of community
designs to customize any way you want.




UPVERTER .ppt

By using Upverter you will create gerbers , gerber files are used to create pcb’s. This is a typical pcb.



Why use Upverter?

In the near future you may or may not be using Upverter.

There are many PCB generating programs available. It all depends on
the application.

For Schematic Design and PCB Design, you may choose Multi-Sim (very
good program and is heavily used by Engineers, It is also expensive and
has a large learning curve.

Digi-key has pcbartist, there is ki-cad, design-spark and many more.

Upverter.com was chosen as it is web-based, its free, and has an easier
learning curve than others, plus it has a collaboration option that works
quite well when you team-up on a project.



UPVERTER

Power Point to aid in the creation of a PCB
Slides 1-12 Upverter Information
e Slides 13-24  Create the Schematic
Slides 25-41 Create the PCB e
Slides 42-50 Create the Gerber’s
Slides 51-53 On line Gerber-Viewer
Slides 57-60 Order Procedures from Osh Park
Slides 61-67 For a more advanced PCB using Arduino Atmega328P

ECE401



go to upverter.com, and Sign up. Username is email,

U pve rte r |S We b ba Se d password and then maybe collaborate after you pick a

partner

* Create your own account, password protected

Collaboration is possible. This makes it easy to work on a project
together

Some problems- it is web based- Upverter does not like Internet Explorer, works ok with Mozilla,
but seems to work best with Google Chrome

Also you can collaborate with different log-ins but you cannot be logged in to two different
computers at the same time with the same log-in ID and password.( It doesn’t like collaborating
with itself).



https://www.youtube.com/watch?v=QZbE-
gGRtD4

This was very a useful website for getting
started There is a Part 1 for making the
schematic and Part 2 for making the PCB
If you take the twenty minutes and work
through it, you will find it rewarding



After an account has been created, this is what you will see.

| @) - Getting Started w...

Features Solutions Plans & Pricing Resources Login

Getting Started with Upverter

Getting

Started with - . . -

Upverter Getting Started with Upverter
Your Profile

upverter

Dashboard

LT
| i}
E_ Qi § ] i
=] b 8 Vi @

00 [ =000 BB =6 ko)

Figure 1: Upverter Dashboard.

Your Upverter experience begins with your profile page. On it you will find your projects, be able to search Upverter’s parts and projects, and connect with the

o T et I AP T L
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After going to Upverter.com and creating an account

Create a New Project

* Create a New project

>Project
> New

B '@ Untiled Uesign (prvate

= B
e R * A
| ¢
‘

€ Untitled Design (private design) - Google Chrom:

| i Lrine Urdening | Ligef X Y 33 Unline Urdering | Liger X % il Tahoo

— C | & Secure | https;/tools.upverter.com, ¥
Hire Layout Engineer

7 A

We're curious: how likely are you to recommend Upverter to friends or colleagues’
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Adding Parts to the schematic. verified vs. Generic

€ Untitled Design (private design) - Google Chrome

&) Untitled Design (private

x
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< (&} @ Secure | https://tools.upverter.com/eda/#tool=schematic,designld=54aa409ddd2cf082

:
jeffrey. erickson's library

« has footprint

= has price

~ has symbol

w verified attributes

« verified geometry

« verified pad assignment
- verified pin names

~ part number

Load More
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Search

& Request Symbol and Footprint I | © Create New Part Manually

Description Package

Type

said
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Place Component
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Place Component
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When creating schematic, do you have any issues like this? (Highlighted in Gold?)

€ 555 timer (private design) - Google Chrome
= 2 —

< C | & Secure | https://tools.upverter.com
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Nets have to be named. Double click on the gold, this box shows up, and name your NET

@ 555 timer (private design) - Google Chrome

——

s://tools.upverter.com
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Gold outline is now gone and circuit is finished- time to convert the Schematic into a CAM File

€ 555 timer (private design) - Google Chrome
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| started with a Microcontroller- using the Arduino ATmega328-PU IC, which is a 28 Pin DIP Package IC

€ Untitled Design (private design) - Google Chrome
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As you can tell, this schematic is different. This is a schematic of a 555 timer that blinks an LED, after schematic is
finished, the next step is to create the PCB. Press “Q” to jump back and forth from Schematic to PCB
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In Creating a Schematic you need to use Verified parts, If on the schematic there is no checkmark, the parts will

not transfer over to the Bill of Materials list of the PCB Editor

between schematic and PCB

when installing a part, press “Q” and it will tab
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Remember only the Verified parts will work in creating a PCB



Reminder of all the tutorials available on line and on YouTube

@ upverter tutorials - Google Search - Google Chrome
e X ¥ G upverter tutonals - Goo: X

&« C | @ Secure | https://www.google.com/search?q=upverter+tutorial

Upverter Tutorials - YouTube
https://www.youtube.com/playlist?list=PLFc8RFFAdjlug0y5S975BIEGrknMu1sgL ~

Mar 16, 2015 - Check out some of our Tutorials! If you still have any questions, feel free to make a post
on our forum! http://forum.upverter.com

Part 1/2: Building a Bluetooth Module in Upverter - YouTube
https://www.youtube.com/watch?v=QZbE-gGRtD4
RArCHrtEl Mar 16, 2015 - Uploaded by Upverter

Build your very first bluetooth module! Click on the a timestamp to jump directly to

I
m any topic. Create a new project

Creating a new Part in Upverter - YouTube
https://www.youtube.com/watch?v=rTCFLhVY-MI v

Mar 16, 2015 - Uploaded by Upverter

Here's how to create a new part in Upverter. Try Upverter for free at hitp://www.
upverter.com/community .

2/2: Building a Bluetooth Module in Upverter - YouTube
https://www.youtube.com/watch?v=E44qD_H6Ftw

Mar 16, 2015 - Uploaded by Upverter

We've covered basic Ul and schematic design in the first part (http://youtu.be/
QZbE-gGRtD4) and are now

Create a PCB from Scratch with Upverter - Hackster.io
https://www.hackster.io/Hulkco/create-a-pch-from-scratch-with-upverter-63a944 «

May 16, 2017 - This tutorial is intended as an example to carry out the Hackster live Meetup of May
2017, that is the creation of a PCB with Upverter. Find this and other hardware projects on Hackster.io

How to create a footprint in Upverter on Vimeo

https://vimeo.com » Upverter » Videos

Uploaded by Upverter

: How to create a footprint in Upverter. 3 years ago. UpverterPRO. Follow. 0- 1.0
[LER] Download Share. Leave the ..

Searches related to upverter tutorials

upverter download

hardware design tools

pverter+tutorials&aqgs=chrome..69i57.9047)0;8

chrome8ie=UTF-8

[=f=fE=]




https://www.youtube.com/watch?v=E44qD H6Ftw

Go to this tutorial
to see how to
change your
schematicinto a
pcb.

Up next

5%

Uprerter SUBSCRIBE 158

We've covered basic Ul and schematic design in the first part (http://youtu. be/QZbE-gGRtD4) and
are now tackling the layout side of the project
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Upverter Custom Board Outline
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Connecting Parts Together

A Show all X




Click PCB Layout.
This should show up.
The VERIFIED Pa rtS @ 555 timer (private design) - Google Chrome
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First step in creating a PCB Is the dimension of the PCB, Double click anywhere on the canvas and
this shows up.

G 555 timer (private design) - Google Chrome
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After filling in dimensions, in this case changing mm to mils, and typing in 2000mils x 2000mils, we create a pcb of 2”
X2”

@ 555 timer (private design) - Google Chrome
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Go to the Layers tab on the right hand side, scroll down to Mechanical Layer and shut OFF, the square goes away,
highlight all the visual components and move down slightly so the ORIGIN cross sits slight above all the visualized
components
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After moving all components out of the way, and turning the Mechanical Layer back on.........
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If this
is what
is
shown
the
first
step in
PCB
Fab is
comple
te.
Now
highlig
ht your
parts

) upverter
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€ 555 timer (private design) - Google Chrome
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Move components around in straight lines, this also organizes the pcb, so it resembles the layout of the
schematic.

€ 555 timer (private design) - Google Chrome

tools.upverter.com

Ul]VEI'[EI’ Project v SYSTEM SCHEMATIC PCBLAYOUT = CONSTRAINTS 3D MODEL 1 live collaborator v Hire Layout Engineer Last save: Ominutes ago  [7)

We're curious: how likely are you to to friends or coll ? ook
N

= [Issues

i 2 A @ Fi Q Layers

Bottom Keepout

[ Bottom Courtyard

) Bottom Copper
Bottom Paste
Bottom Solder Mask

[ Bottom Silkscreen
Bottom Package Outline
Bottom Assembly
Bottom Component

) Mechanical Details

Q Property Inspector

refdes J3
part number 640456-2
datasheet

layout class CONN_PTH_HDR2

Constraints (16 violations)
Net List
Dark Theme + X:-19.200mm Y : 33.750mm Active Layer : H Pin names: off Grid: 0.025 mm Zoom on scroll: on Zoom: S0%

ffoe9fa78bd3e23e_...zip ~ B Jeff-Erickson-issues.csvy Jeff-Erickson (3).csv 555-timer (1).png R 555-timer.png Show all b 4




Next step is to determine the width of the trace you want to use and start adding traces, power and ground need wider

traces than signal and control traces Try 20mil
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Add whatever is required for text
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Using the Pour tool start at the
ORIGIN and highlight the outside
edge start bottom left/ go up/ to the
right/ down/ then start to the left and
stop- hit escape. No need to go all the
way around 360 degrees. This should
show up.
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Press 2 -this will be the bottom layer and then using the pour tool start at
ORIGIN, highlight the box and hit escape. This will show up.
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Add VIAS to connect the top and bottom layers together if required
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PC Board is now done
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Once finished , you will need to create the Gerber files which are then exported to companies that make PCB’s, such as
Advanced Circuits, or in our case we will use OSH Park.com.
Upverter to Gerber files exported. Go to dashboard and press

Once seeing this image
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Your schematic.....
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Bill of materials- IF you used verified components- Generics won’t show up
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Scrolling down you will see this they are to export all files, such as Schematic in PDF format, or Bill of

Materials

Export files...

Gerber files are
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with NC Drill files,
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You may download your schematic as a pdf
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Or as a .png file....... Which is a Higher resolution Schematic image.
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Download the projects bill of materials as an Excel spreadsheet... convert to pdf... etc.
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To generate Gerber files — use the Gerber Format (RS-274X extended) read directions if required
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It will automatically download these files, which contain all gerbers as well as xIn drill files
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It also will compress the files automatically , which are needed to check them for accuracy.... Send the zipped files to

gerberviewer.com.............

@ | 3 |
& » Jeffrey Erickson » Downloads » 1/30/2018 » v | ¢2 W Search Downloads yel
Organize v 4 Open » Share with » E-mail Burn New folder 7 @
¢ Favorites Name Date V'lt(élflﬁd v Type Size
1 Recent Places 1 39427¢865328698_15173432920000_gerb... 1/30/2018 228 PM  Compressed (zipp... 294 KB
Bl Desktop €] 555-timer.csv 1 4KB
& Downloads M 555-timer (2).png 173 107 KB
= 555-timer.pdf 1 46 KB
w4 Libraries i) ff0eafa78bd3e23e 15172653210000_gerbe... 1/3 37KB
¢ Documents 8] Jeff-Erickson-issues.csv 1 1KB
@' Music '] Jeff-Erickson (3).csv 1/3 5KB
= Pictures | 555-timer (1).png 1 49 KB
B videos R 555-timer.png 1 49KB
2| 555-timer.svg 1/3 5KB
1% Computer
. ; Search again in
&, Local Disk (C)
% DeptShared (5:) Subfolders
58 Home (U:)
€ Network
:I 39427c86f5328698_15173432920000_ger... Date modified: 1/30/2018 2:28 PM Date created: 1/30/2018 2:28 PM
Compressed (zipped) Folder Size: 293 KB



€ Online Gerber Viewer - Google Chrome
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This is one of the layers that was downloaded from Upverter files
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Shows full PCB with Traces

If you like what you
see, your PCB files
are ready to
order.... Goto.....
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JEA

JE2

After looking at your files using the gerber-viewer.com
website or similar, they need to be OK’d by Dr. Maassel or the
TA or myself to make sure that all is ok for ordering.

These next slides show how to order with OshPark.com , It
works well as you will see an instant picture of what your
actually creating.

ALL emails/orders must have the SD401-F19-XX
on it. Nothing will be approved with it.
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Jeffrey Erickson, 1/30/2018
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i 1 1

SD401 Spring 18 Groups 1-20- Osh Park orders
Group# Date Orde Date Received PO# Osh Park order#

ALL orders/and emails must have this format shown.

SD401-F19-XX  for Senior Design ECE401, Fall of 2019
Semester, Group number XX.

This to be included on Parts orders, PCB orders and emails.




To Order: Go to oshpark.com create an account, Name and email address, DO NOT Pay for anything!
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You will see this , it gives information about your board. IF this shows up and are
agreeable with the price, scroll down and press Continue
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About your board

We detected a 2 layer board of 2.02 x 2.02 inches (51.2 x 51.2mm)
3 boards will cost $20.30

Board name

ff0e9fa78bd3e23e_15172611460000_gerber (1)

Description

Notes

o Processing information

» Processing fil0e9fa78bd3e23e_15172611460000_gerber (1).zip as
Upverter ZIP file.

* Removed empty file "design_export.gtp”

* Removed empty file "design_export.gbp”.

* Removed empty file "design_export.gbo”

e 2 layer board of 2.02x2.02 inches.

* Your project doesn't contain a bottom silk screen.

-
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Now you can VERIFY all details of your board.
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Board Top

This shows the final manufactured board as if

you held it in your hand

Your design should show gold copper, purple
mask, white silk, black drills, and the board

outline

Internal cutouts are indicated by a black outline

but are not filled in

If the image here is entirely white, you'll want to

find and fix any gaps in the board outline

There should be no dimension or measurement

ruler

Board Bottom

This shows the final manufactured board as if
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This is the final- but DO NOT ORDER unless it is for yourself- send the files to Jeffrey.Erickson@ndsu.edu
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Your boards have been s Ippeda. Irack

3 boards at $20.10 per batch of three $20.10

Sub total $20.10

USPS - Free Shipping $0.00

TOTAL (paid) $20.10
Jeff Erickson

NDSU Electrical & Computer Eng
NDSU Dept 2480

PO Box 6050

Farge ,ND, 58108

United States

Shipping Address
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The check mark says it is a Verified part. This is required to transfer to the PCB Design
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Add some components, such as LED’s and current limiting resistors
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Insert a battery, in this case BT1, change the 3.3 Volt to 9V
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Add your grounds
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You will need Data sheets handy, indicating Pin Lay outs, for Vcc Gnds, Input and output pins
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Arduino Uno R3 Pinout
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Insert a Voltage Regulator such as an LM7805 5 Volt Regulator
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The Connections between components, grounds, power ,etc. are called Nets If highlighted in Yellow
there is an issue and must be corrected. Usually a naming issue.
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Any questions please stop by, but remember to use the Tutorials and Users Manual on Upverter



