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Fusion 360 Community Specialist Electronics
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Richard Hammerl - Community Manager Fusion 360

Richard is a Mechanical Engineer with over 20 years'
experience in the design of electronics components.

As one of the earliest experts of the now-standard EAGLE
PCB design software, Richard provided technical support
and documentation in direct contact with customers and
board manufacturers — making him one of the most well-
known faces in the PCB industry in Europe and helping to
grow the popularity of EAGLE to make it the most highly
used PCB software worldwide.

His experience and expertise has driven him to integrate
PCB design into mechanical CAD — EAGLE is now part of
Fusion 360 - providing PCB designers and mechanical
engineers with better functionality, less errors, and
shorter lead times — which helps his customers to remain
competitive in worldwide markets and increasing profit
margins for anyone creating assemblies with integrated
electronics.
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« Short Review — History of EAGLE

« Electronics in General

« Fusion Electronics — Why?

« Brief Overview of Fusion Electronics
« Fusion Electronics —Specs

 Live with Fusion Electronics
. Q$A
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EAGLE — Easily Applicable
Graphical Layout Editor

' CadSoft Computer
‘ est. 1988
2009-2016 part of Premier Farnell =
Autodesk EAGLE V8.0

E 2016
Fusion 360 Electronics

i\ Autodesk
F

2020
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Design Blocks
BGA Fanout

Pin Snapping
Routing Segment
Undo

Snap Indicator
Loop Removal
Slice

Autodesk EAGLE

+ Managed Libraries

+ Design Block
Editor .
«  Place Design Block
in SCH and BRD .
with mouse click .

SPICE

Simulation +  Manufacturing Flyout

Live Design +  One-click

Rule Check Manufacturing

Board Flip View | [+ GERBER X2 & DXF

Live Preview export

Layers * Revised CAM

Command Line Processor

Autocomplete + Enhanced Libraries
Export ULP

Design Manager for
Board Inspection

Quick Connect for
net/bus breakouts

New BUS Creation
Quick Route

Smooth Signal

RIPUP w/ clever options
SMASH -> Reposition
Attributes

APR JUN

Digital and Mixed Mode
SPICE Simulation

FANOUT for parts/signals

STEP export
PAINTROLLER

PATTERN
Pin/Pad/SMD array
Reposition: smashed by
default

Improved DRC window

Object Inspector
Selection filter
ROUTEDIFF
ROUTEMULTI
EDIT3D, CUSTOM3D
commands

CAM Processor:
Assembly output,
Copy objects into
library

B 4N

Obstacle
Avoidance
Alignment Tools
Library import
Table content view
Added Ctrl-C and
Ctrl-V operations
to EAGLE

« ECAD <>MCAD
Integration

« Library Editor with 3D
models

+  Manual Route - Toggle
start position

+ ROUTE allows micro-vias
when routing out of a SMD

+ Added Design Blocks by
SparkFun and Adafruit

* New internal Vector Font

+ Manual Proxy
Settings
capabilities

+ Enhanced
execution to
ULP and Scripts

* Lock Traces
and Polygons

* Push & Shove
Routing

Package
Creator for
2D/3D SMD
Packages

3D Packages
shareable as
STEP/OBJ file
Library.io site
Automatic Label
with NET and
BUS

PinBreakout
MOVE 45/90°
maintaining angles
CAM Processor
improvements
New Directory
structure

HIG Interface
3D packages
editable inside
EAGLE

Fanout — Allow
violation mode
Selection filter
FUSIONTEAM
publishing

Spice Sim Window
non modal

CAM Processor
improvements
Package Generator
for 2D and 3D

Verwaltete Ordner
Gruppen

Design Manager im
Schaltplan

Filter

LOCK-Befehl
Erweiterung

CAM Prozessor —
Pick&Place
Bibliothek —~Léschen
von Objekten/Varianten
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Autodesk EAGLE

The biggest EDA Community

Free content for EAGLE users (libraries,

@ Free Sources ULPs). Very active EAGLE forums.

Readable standard format =
D>XML Structure

EAGLE is widely recognized by open source

easy sharing of data / projects
“ Leading in Open Source

Where?
In all areas of electronics

Who uses EAGLE?

e
LV

4 i
Professionals =~ Makers  Teachers & ﬂ E‘j’ “j élglé M))
Students o
Automotive Health care Consumer Semi- loT
P N A m Electronics conductors
ga & 4 w a5
Companies &  Start-ups Educational .‘,:% x
Institutes Institutes *
Aerospace & Communi- Industrial
Military cation Controls&
Automation

F AUTODESK' FUSION 360°

hardware designers for its ease of use, community-
based culture and open XML file format

X

High-tech
Electronics

i
111
9

R&D
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Electronic Components

F AUTODESK' FUSION 360°

comparison
0.1x0.1 mm

n
1xImm

Metric Imperial
code code

0402 - 01005
0603 - 0201
1005 - 0402
1608 = 0603
2012 = 0805
2520 m 1008
3216 = 1206
3225 @ 1210
4516 == 1806
4532 I 1812
5025 W 2010
6332 Il 2512

Actual
size

comparison

0.01x0.01 in
(10x10 mils)

|
0.1x0.1in

(100x100 mils)

0.5x0.5in
(500%500 mils)
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Printed Circuit Boards

« _TOP

«_GND
«_INNER1
«_INNER2
«__POWER
«_BOTTOM
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Schematic Representation of Components
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Product Development is MCAD + ECAD

PRI

: . — AUTODESK"
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Product Development is MCAD + ECAD

F AUTODESK' FUSION 360°

Fusion 360 as one platform for the whole
product development process

Electronics development is fully integrated in the
product development process

One platform — Make Anything
Data centric — No error-prone data conversion
Bi-directional cooperation between MCAD and ECAD

Easy data sharing and colaboration with your teams
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Brief Overview of Fusion Electronics

O

Modules and Typical Workflow
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Electronics Design

< @ Electronics Samp... < 2

Data |

People ‘

A AirQuality Sensor

(& Air_Quality_Sensor
23126

New Design %N

New Electronics Design

New Electronics Library

New Drawing

“ Open... %0
Recover Documents (3)

A

Upload...

‘ @ Air_Quality_Sensor

& Air_Quality_Sensor

[B Air_Quality_Sensor

Save xS
Save as

Export...

3D Print

Capture Image...

Share

View Details on Web

View

Description

Air Quality Sensor
Details can be found at:
https://www.i

ir-Qual

( Edit

x

Autodesk Fusion 360

& Air_Quality_Sensor v1

x

& Air_Quality_Sensor v1

X

& Air_Quality_Sensor vlk

x + D ©

Richard Hammerl

Starting Point for Electronics Design — Projects overview
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Library Editor
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Electronics components libraries are the foundation of electronics design
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Schematic Editor

) Autodesk Fusion 360 [
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DESIGN DOCUMENT 'VALIDATE AUTOMATE LIBRARY
= p1 ya 5\\ au R2 p
& oo#H¥ DWW 40N V2@ o 3 ém
SWITCH ™ VIEW ¥ EDIT™ PLACE™ CONNECT ™ SIMULATE ¥ MODIFY ¥ SELECT ¥ i
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Browser  Filter o & g
3
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. P
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Items 0 of 0 shown (0 selected) 2 -
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ee«rsaqai+ei | T —
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Bring your electronics idea to ,paper*

© 2020 Autodesk
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DOCUMENT

Ba 35& hhw ET= ls)fu Q’OAME'

2D PCB Editor

MANUFACTURI!

& Air_Quality_Sensor v1*

7% E KA T

FANOUT QUICK ROUTE

RULES DRC/ERC Q O ;{ o; l__| |"7 _\‘ }\, ) !

MODIFY ~

m_ro
\ =5
Vo X3
ROUTE

o LAYERS BOARD SHAPE ™ o=
s Wi smeme
e o ae i
3
View | Devices @ g
Device Sets 3 of 3 shown (1 selected)
[y Search oo
Device Set A
<All Devices>

<Bottom Side Devices>
<Top Side Devices>

Devices 49 of 49 shown (0 selected)
[a,search

Name & Footprint

a 0603 10uF

c 0603 1uF

ca C0805K 10uF

ca C0805K 10uF

cs 0603 10uF

c6 C0603K 0.1uF

c7 C0805K 10uF

c8 C0805K 10uF

c1o 0603 10uF

c11 0603 1uF

Items. 0 of 0 shown (0 selected)
[y search -

Type 4 Name Signal Layer

I Switch to Schematic document
. View 3D PCB ;
4 View 3D PCB With Canvas
€5 Remove 3D PCB Link

B :W?‘-
b0 @ « » Q Q& i+ O

From your idea to the real project

F AUTODESK' FUSION 360°

{\ AUTODESK.

© 2020 Autodesk



Autodesk Fusion 360

& Air_Quality_Sensor v1* x & Air_Quality_Sensor v1* x & Air_Quality_Sensor v1* x £ Air_Quality_Sensor i x | Richard Hammerl @

MODIFY ™ INSPECT~™  SELECT ™

3D PCB

3D
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«« BROWSER el
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Document Settings

Named Views

Origin
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Canvases
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3D representation of your Printed Circuits Board
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The CAM Processor
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Browser  Filter E

View | Devices @
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Q_Search " .
Name & Footprint
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c7 C0805K 10uF
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—

ltems — 00f 0 shown (0 selected)
Q, Search v| .

Type 4 Name Signal Layer

Creating manufacturing data
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DOCUMENT RULES DRC/ERC MANUFACTURING

ality_Sensor v1*

S mil (-632 3246)

g!pm

template_2_layer.cam | QJ HJ [“IExport as ZIP || Export to Project Directory

Output Files
Top Copper
Bottom Copper
Profile
Soldermask Top
Soldermask Bottom
Solderpaste Top
Solderpaste Bottom
Silkscreen Top
Silkscreen Bottom
Drill
Auto Drill
Assembly
Bill of Material
Pick and Place
Drawings
Legacy

+. - + 4

Fusion 360 Electronics default 2 layer
CAM job.

Edit Des

Gerber File

Name: | Top Copper

Function: | Copper

Gerber layer number:

[ Negative image

Z

Output

(" |Board Shape | |Cutouts

Gerber filename: |

0JEC

/ /copper_top.gbr

| [[ExportFile |

Resolved file path: | EAGLE-Team/CAMOutputs/GerberFiles /copper_top.gbr

» Advanced

(TEAM HUB): EAGLE-Team (Project): <none> /Electronics Samples/Air Quality Sensor (Board Name): Air_Quality_Sensor v1

© 2020 Autodesk

¥OLOFASNI 4

¥3L14 NOLLOTT3S

{\ AUTODESK.



SPICE Simulation
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Preview Feature: Electronics Cooling
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Simulate the thermal situation in your product
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Share your Project with Fusion Team
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Fusion Electronics (Premium) Fusion Electronics Free Limits

o 999 sheets per schematic 2 sheets per schematic
“unlimited” size of pcb (max. 4000mm x 4000mm) pcb area (max. 8000 mm?2)
max. 16 signal layers o max. 2 signal layers

o
OTONC:

o

Integrated SPICE simulation

2D-3D bidirectional cooperation

Fully integrated into product design workflow
3D component libraries

Managed folders for team colaboration

Team hubs

Access to “Fusion Team”

Hierachical schematics

Real-time Forward/Back Annotation
QuickRoute, PushE&Shove, Autorouting, Diff-Pair
routing
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