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Create
an

Autodesk
Account

Follow the to create an account
Enter relevant info

Update your account for education: (Note: This may
take some time, so do this at least a day before you start the
homework)

Download Eagle for your OS: (Not needed if you are
using the lab PCs)

Sign into your account on Eagle, make sure the license in
the top left corner says ‘education’

Control Panel - EAGLE 9.5.1 education

File View Options Window Help

~

Name

» Libraries

» Design Blocks
» Design Rules

» User Language Programs

» Scripts

» CAM Jobs

» SPICE Models
» Projects

Descriptiol Home Preview = Kyle Douglas | v

EAGLE now defaults to saving your files under Documents/EAGLE. You can change the default User Directory at any time under
Options > Directories

Recent Files <

Unlock more layers, sheets, and a larger

Your recent files will be visible here. . -
board area with an EAGLE Subscription.



https://accounts.autodesk.com/register?viewmode=iframe&ReturnUrl=%2Fauthorize%3Fviewmode%3Diframe%26lang%3Den%26realm%3Ddownload-www.autodesk.com%26ctx%3Dadsk-download-www%26AuthKey%3D1520d654-94f5-4955-8654-3e09fa976add
https://www.autodesk.com/education/free-software/eagle
https://www.autodesk.com/education/free-software/eagle
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PCB Creation -
Example

U1
1 MZ14201HTZ/NOPB
24vin
One voltage regulation S ma—— o pvourz
circuit was repeated twice to B o 55 <3¢ £+
. ggg ™ 1.2nF, 60hm

supply the two different 83 T Nis
required voltages e - g & b
The main difference ﬁ%ﬁ‘? T 3%&*
between the two circuits is - -

Feedback
Network

different feedback resistor
networks

These values were selected
carefully based on the
datasheet of the switching
regulators




Create New Schematic

» On the main control panel, select File->New->Schematic

Control Panel - EAGLE 9.5.1 education

E View Options Window Help
Hew * E Project

g Board
[ ecent Files
! Library

Preview

Open recent projects

Save all

Ex Alt4X (1) Design Block

*» Projects

e Script

LF

ecently Generated 3D Files

3d files will be visible hg




Add Libraries

» For Custom Libraries:

» Copy files with ‘.lor’ extension to to
C:\Users\USERNAME\Documents\Eagle\libraries

» Restart Eagle

» Many Libraries are available and can be easily imported through
Eagle’s tool:

[N Library Manager X

SE 1 Schematic - C\Users\kdoug\OneDrive\Documents\College\Grad\Fall 2019

File Edit Draw View Tools [EWel% Options Window Help

Open library...

] j te... o | ow II'\
pdate r\} ( \_.,:.]\ ___l 1| . 1I S
Update all

Inspector ~ Selection Fiter  Design Manager (.1 inch (-7.5 4.7)

Fitter




Enable Libraries For Project

SE 1 Schematic - C:\Users\kdoug\OneDrive\Documents\College\Grad\Fall 2019\Capstone\PCB Example\PowerSchematic_revZ2.sch - EAGLE 9.5.1 education

O pe n CO nTrOl PO nel File Edit Draw View Tools Library Options QLG0T Help

= = e E Control Panel
BHs B | # g
R i g h -I- ( : | i C |< I_i b rG ri e S - 1 Schematic - C:\Users\kdoug\OneDrive\Documents\College\Grad\Fall 2019\ Capsto

Select Use All ..

Control Panel - EAGLE 9.5.1 education

Note: Alternatively, only select e e
the libraries you intend to use Name Descriotion | Home Preview

On -I-h IS prOJeC-I- . Open lbrary manager o Lbraries | | Libraries

.
> Use none Libraries in EAGLE are organized by those local to your computer (library
Libraries", which are public libraries on library.io and are sorted by the M
organization. To manage your managed folders, please visit librany.io.

vV v v Vv

Des Search in folder
Design Rules

User Language Programs The component libraries supplied with EAGLE have been compiled with
Scripts available components and suppliers of these components means that
CAM Jobs responsibility for the complete accuracy of information incuded in library

SPICE Models

Profects ] libraries, as well as additional libraries, can be downloa
rojects elect O s manager




Insert Parts

File Edit Draw View Tools Library Window Help

» Find your desired part in the ADD menu
» Press OK to place into your schematic

Project Documents 1 of 1 shown (1 selected) :ﬁ ADD X

Narme Managed Folder Description

¥ SparkFun & SparkFun Electronics  SparkFun

Sheet 1/1 Sheet

1KOHM 1k resistor 1.20K0HM (Version 1)
1KOHM-ARRAY( _AR 0 4 x 1kQ resistor z

v 5 MO .
Tontt feres 1.20kQ resistor

-terminal electrical that implerments
circut elemen ct

and, at the same time, act to

redia

SparkFun-]

SparkFun-|

SparkFun-|

2k SparkFun-|

k SparkFun-]

4.7nF,1m0hm SparkFun-
Ohm

(] Pads  [~] Smds [~] Descri ) Hide Unpopular Parts (%) Previews
search B
SparkFun- Attrbutes E
SparkFun-|
I Open Library I




Make Connections

Fie Edit Draw View Tools Library Options Window Help

G HS BH»w - @ BE Q& Q¢
= er: M v conti

1 Mets

Sheet 1/1 Sheet

NET Tool

21 of 21 shown (1 selected)

LMZ14201HTZ/NOPB

Select the NET tool, and click to place wires

Note: Be careful to make sure that the net locks onto
each part you connect it to. A missed connection is
typically one of the biggest causes of problems in PCB
design

Useful Tip For “Wireless” Connections: if you use the
NAME tool, and name two nets the same, Eagle will
assume they are connected, even without an explicit
wire.



Begin Routing PCB

» Once your schematic is complete, press the BRD button on the Eagle
Toolbar

» A new Routing Window Will Appear

w1 Schematic - C\Users\kdoug\OneDrive\Documents\College\Grad\Fall 2019\Capstone\P

Fie Edit Draw View Tools Library Options Window Help
BHS H» @ Emeaaaqaq e
’ ﬁ Y Layer: . 91 Nets v _] v | Style: |continuous -

Design Manager = .1 inch (9.6 3.6)

View: Parts

Project Documents 1 of 1 shown (1 selected)

[ 1]
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Defme Layers

Layers are added in increments of 2, where the first half of the layers start from the ’rop
or]rd the second from the bottom. For example, for a 4 layer board, enter (1*2*15*16) in
setup

» Each layeris separated by a ‘core’ layer 1o prevent shorts

80 DRC (default) x

&8 ) Board - C:\Users\kdoug\OneDrive\Documents\College\Grad\Fall 2019\Capstone\PCB Example\Pov o Clearance  Distance  Sizes AnnulsrRing  Shapes  Supply Masks  Misc

Fie Edit Draw View Library Options Window Help

ERC ERC = = A =
e 5 Q Qe v X

Layer Pairs: ia Pairs:

Layer Material Thickness Type From
Copper 0.035mm Through 1
&F & . o Core 1
= EH*, Y L Aeos CrritE Copper 0.035mm
- Autorouter...
Design Mar ¥\, Autoro 50 mil (-1925 3742) | Click or press Crl+L k
IGA Autorouter...

Airwire &
% Attribut] Calculate print inductor...
@ Circle oril legend...

e Device Element array placement...

tsnest

Mill outlines...

Panelize...

Search... Crl+F
Statistics...

# Polygon Edge
B Rectangle

2 lavers i .
Text Total Board Thickness: 1.57mm
- Via

Wire | Select | | Cancel | | Apply




Move Between Layers and View
Layers

%2 Visible Layers X

% 2 Board - C:\Users\kdoug\OneDrive\Documents\College\Grad\Fall 2019\Ca &2 2 Board - C:\Users\kdoug\OneDrive\Documents\College\Grad\F

Fie Edit Draw View Tools Lbrary Options Window Help

o H= M ] @ B Q&R QR

File Edit Draw View Tools Lbrary Options Window Help
BHS My @ EmE - R
EiddEs
5 n Filter

Unrouted
Dimension

= ﬁv Y Layer:

Design Manager

tPlace
bPlace
tOrigins
bOrigins
tMames

= 16 Bottom
ypes

P B i7pads
Airwire . 18 Vias

% Attrbute
& circle

w [ovice

Design Manager  Inspector

Types

bNames
tValues
bValues

Airwire
® Attribute

19 Unrouted

30 N

3 tCream
bCream
tFinish

20 Dimension
21 tPlace

22 bPlace

Dimension :
we Device

Frame

¥ Group Qrigins
24 bOrigins

O Hlole ain tGlue

» Toggle Layer Visibility

Nirmancinn

bFinish

@ Polygon Edge 26 bNames tTest
B Rectangle 27 tvalues :(Tegt-.r
Text t .,ee|:u_iJ_

| Mew Layer | Show Layers Hide Layers

[ New set | [ Remove set |

» Select Active Layer o] (Comee ]



Add Ground Plane

"E 2 Board - C\Users\kdoug\OneDrive\Documents\College\Grac

File Edit Draw View Tools Library Options Window Help

SH= M A @ BE ac

" §H$' Y Layer: . 16 Bottom

ign Manager Inspector  Selection Fiter

= Airwire

% Attribute

@ cirde

w Davice
Dimension
Frame

B Group

o D Hole

Line

Y| @ rolygon Edge

B Rectangle

&0 Signal X

Signal Mame:

GHD|

| Cancel |

A ground plane is a section of solid
metal on your PCB that is shorted to
ground. This idea can be used for
any constant voltage, but is
extremely useful for ground since
MOost circuits have numerous
connections to ground

More info here

Select the Polygon tool from the
menu

Draw the Shape of your ground
plane

Name the signal with the same
name as the ground net in your
schematic

Use Tools->Ratsnest to fill in the
ground plane


https://en.wikipedia.org/wiki/Ground_plane#Printed_circuit_boards

Place Components

"ﬁ 2 Board - C\Users'

Fle Edit Draw View Tools Library Options Window Help

¥ Properties of Assorted Objects
Pasition
Angle
| A -
[=] Mirror
* %, ¥ selected Objects

\kdoug\OneDrive\Documents\College\Gra

(@\ (

Arrange your components in your
desired layout

Add Traces to make connections

Note: Higher width traces reduce
resistance and are better for high
current applications. In most cases
the default trace is sufficient

Add vias to move between layers

Note: Never use greater than a 45
degree angle for fraces. This adds
resistance and interferes with
signals.
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File Edit Draw View Tools Library Options Window Help

BHE 8B e @ B
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Design Rule Check

"E 2 Board - C\Users\kdoug\OneDrive\Documents\College\Grad\Fall 201

File Edit Draw View Library Options Window Help
ERC cpe
« Wb

> SG'GCT TOO|5_>DeSign RU'G CheCk = Li 4, Errors Ctrli+E

Design Man :;'\' Autorouter...

> S e | e C 1- C h e C |< Types E BGA Autorouter...

Iy % Ratsnest
& Attribut Calculate print inductor...

@ cicle Drill legend...
w Device Element array placement...

» Correct any errors that appear

——

Mill outlines...

Panelize...

Search... Ctrl+F
Statistics...

& Polygon Edge
B Rectangle

SN >OF AN

Yy

)



Add Silkscreen

» Select the layer labeled tPlace
» Select the Text tool

» Enter Desired Text

» Place on PCB

Il

Fie Edit Draw View Tools Library Options Window Help
S H= M e @3 B Qe X

Design Manager  Inspector

n Filter 50 mil (-1100 1450)

Airwire I I

File Edit Draw View Tools Library O

e h
- Lo |
L= -

= 5H$Y Y Layer:

Design Manager

Airwire

% Attribute

@ cicle

= Device
Dimension
Frame

¥ Group

O Hole
Line

& Polygon Edge

B Rectangle

Inspector

“‘E Text

Enter text:

LUCSB Capstone 2019

Shift+Enter to add a new line

Cancel




Create Gerber Files 1o Send 1o
Manufacturer

& CAM Processar - m] X

Open the Cam Processer with File->Cam
Processer

Select the correct config file for your
board

System Examples -> Third Party ->
SeeedFusion -> SeeedFusion_X_layer.cam

Select Process Job at the bottom right of
the window

Check the output here, simply upload the
zip file generated by Eagle



http://www.gerber-viewer.com/

Final Design - Schematic




Bunsauibu3z 1aindwod gsSoOM
1HOIT4 TYNA31T




s\ s\ ;N\ s\
N7 NS N NS
N N N N
NS N/ N/ NS

11l
@

ETERNAL FLIGHT
UCSB Computer Engineering




General Guidelines

» Don’troute directly under a chip unless you have to. You can route under in @
different layer.

If tying together multiple pins on a chip, bring the traces out rather than tying
them directly fogether

Make thermal pads slightly smaller
Try to not make any signal wires travel a large distance or go through many vias

v

45 degree corners only

Keep bypass capacitors close to the IC pins

Ratsnest is a great tool for flooding planes

Click on the + sign of the part to perform actions on it.

Right click when routing to change the routing style. Leave it in the mode the
outputs 45 degree angles.

Modify the snapping of parts and routing using the grid menu. | recommend
10mil for the grid.

Ny V V V

\ 4

*Repeated here from homework



