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About the speaker

Richard Hammerl, Autodesk

EAGLE — since 1994 constant companion in the

professional life of Richard Hammerl. He entered the

world of electronics as a mechanical engineer and is
familiar with all questions related to ECAD software.

After such a long time, the circle is now closing.

Electronics development and mechanical design are

moving closer together.
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» (Cooperation Fusion and EAGLE

« Create printed circuit boards in Fusion
* Pull and Push with common database
« Changes in the Layout

« Data sharing with team members
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1988 - CadSoft Computer GmbH, Germany
1992 - Office in Fort Lauderdale, FL, USA

2009 - Acquired by Premier Farnell
2016 - Autodesk took EAGLE under its wings
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Electronic Components
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Printed Circuit Boards
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Schematic Representation of Components
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A Bit of History...




Mechanical Design

Layer 8 Ortho 9.8605,9.4885 TEXT:
aligned
centered

LT L R R L
C-suU N P BUNATR O OB"
Biwwe + Lier o | J snnan [ oo

ommand : ZOOM
agnification or type (ACELPW): A
ommand :

[

{

P

= el
_IIHI|||||||||||III|I|||||||||||||||||||||
AEe

W 300-000-..bly) v2* X | A e e
-—ree e

| g & = &4 S HE ® B & = o

STUDY ¥ MATERIAL ™ CONSTRAINTY LOAD™ CONTACT™ DISPLAY ¥ SOLVEY  MANAGE~™ RESULTS™  INSPECT SELECT ¥ Y + Soas

<« BROWSER Qe ' : ) "y
- —
A4 B studies _'::-'......u—.n

sg ) et b ah P
= Units < Custom > ~ = = =7 —
. B : .  ———
A ‘__l] Static Stress n | L -
~ - i
D @ (& 300-000-011 (Crank Assen... \Wi \ ;
Q Study Materials ene® Autodesic Fusion 360
- C ' E . v H v s Read Only
D ¥ = Constraints ® vy o x
N 4 - ~ ;
o, Loads n - i e ~
DW= ; W& @ n > # = bd&d= B
CREATE™ NODIFY * ASSENMSLE ~ SKETCH®™ CONSTILCT » INSPECT ™ INSERTY ~ Wsﬂ‘ ADOD-INS ~ SEUECT
0= Contacts 2
< IROWSIR [} 30D Print
“:;’ Mesh W A 5 [} vty Keite Corverts the solectod body to a mesh body and
= D B Named Views ocutputs to STL or & 3D print utility.
B Results «8§ 0 vsits: o Selact the body to output. Set the mesh controls
; D 9 ) Odgin and specify the peint utilty to output to.
D QB eims
D 9 B Cmases
'''''' D § E] Skeches
D § E) Cosstcuon
- D Q0w
\\\\\\\\ D 9 (s mema
D 9 () ciprt
D 9 (O cipz:
D 9 (0 mader
D ¢ [ MadeCrastel

COMMENTS ] g Qg Q- OE e



ectronics Design
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[~ AUTODESK FUSION 360

Explore features

+ Design

+ 3D Modeling

+ Data Management

+ Collaboration

+ Rapid Prototyping / Make
+ Generative Design

+ Simulation

+ Documentation

+ Manufacturing

+ Manufacturing Extension

https://www.autodesk.com/products/fusion-360/features
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Shared Library Folders
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Schematic Design

An idea is brought to "paper".

* Placing components (symbols) and
connecting the connection points (pins)
with nets.

» Use of Design Blocks for recurring parts
of a circuit.

 EAGLE provides component libraries with
the installation package.
Additional libraries online.

* Up to 999 schematic sheets per schematic.
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SPICE Simulation

Is my circuit working as expected ?

* SPICE (Simulation Program with Integrated
Circuit Emphasis) is a program for the
simulation of analog, digital and mixed
electronic circuits.

 EAGLE uses the ngspice simulator to
do this.

* Ability to add SPICE models to
components.

» Output of plots and display of simulation
values directly in the schematic
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SPICE Simulation of the circuit




From Schematic to Layout
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Layout Development |

This Is where the printed circuit board is
designed - the real product

* Defining the PCB geometry
o Transfer from Fusion 360
o Import from e.g. DXF file

o Create in EAGLE

 Definition of Design Rules
layer stackup
o Production class with related
minimum values

* Arrangement of the components

* Routing the traces
Manually

Obstacle Avoidance
QuickRoute
Push&Shove
Smooth signals
Automatic routing
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Setting the Design Rules and routing the first traces



Layout Development Il

Ready for data output and production
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Design Rule Check indicates possible problems




Data Output for Manufacturing

Creation of production data I *
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CAM Processor data output



Printed Circuit Board Production

Information provided by eurocircuits.com




PCB Production 1-3

|
‘ Wls.aurocireules.corn |
4—4

2. Image transfer

3. Inner layer imaging for multilayer board



PCB Production 4-6
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4. Etching inner layers

r~ Copper foll

- Prepreg

5. AOl —Automatic Optical Inspection 6. Lay up and bond (outer layers)




PCB Production 7-9

7. DriIIing the holes 8. Electroless copper deposition

9. Imaging the outer layers



PCB Production 10-11

10. Plating

A

11. Etch outer layers



PCB Production 12-14

Soldermach

12. Apply solder mask

13. Surface finish 14. Silk screen



PCB Production 15-17

Wrelrocircuits.com wm/.aur_o:l‘{cul:s.:w

15. Electrical test 16. Profiling, V-cut scoring
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17. Final inspection

WA eurocurcunts corj 1)



MCAD — ECAD Workflows




Use PCB Object from Fusion 360
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A PCB is derived from the enclosure in Fusion 360 and used in EAGLE.
https://www.screencast.com/t/2ptlIQZOhPcpE



https://www.screencast.com/t/2ptlQZOhPcpE

EAGLE to Fusion Collaboration
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:/Users/hammerr/OneDrive - autodesk/AU/2019-LasVegas/BeagleBone_Black_Wireless_3D1.sch' saved. Left-click & drag to define group (or left-click to start defining a group polygon)

Use EAGLE layout in Fusion

360
https://www.screencast.com/t/zTWt3PN2XlJv
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DXF Import

8 1 Board - /Users/hammerr/Downloads/untitled.brd - EAGLE 9.5.1 premium

G H ey BEReaaaaesX « -~ @ @ | W = e |
g' H,‘I’ Layer:l. 1Top v|

Design Manager  Inspector  Selection Filter 1 mm (-16 68) | Click or press Cmd+L key to activate command line mode

@ Types

Airwire
@ Attribute

i"}’ A\ @ Circle

[ w Device
) = i)
Dimension

| [D E Frame

B Group

@ ) O Hole

I Line
.-l.' ’K ® Polygon Edge
B Rectangle
Text
+ Via
Wire

(=)
=
>
=
-
—
>
(@]
-
=
)
—
=
o

09€ NOISN4

Layers

<All>
<Preset_Bottom>
<Preset_Standard>
<Preset_Top>

O
SN >0 H

Wv3Ll NOISNd

<

' £
g

=3
=]
x

1 Top

16 Bottom
17 Pads
18 Vias

-

? e [l 19 Unrouted
0

&)

<

+ +
&
<)

<

&

I 20 Dimension
{ 21 tPlace
22 bPlace
>« 25 tNames
26 bNames
o 27 tValues
D 28 bValues
B 39 tkeepout
l,_‘I 8 40 bKeepout
B 41 tRestrict
DS B 42 bRestrict s

B 43 vRestrict
48 Document

49 Reference
51 tDocu
52 bDocu

Reset I

| Left-click & drag to define group (or left-click to start defining a group polygon) <5

Import from an external DXF file
https://www.screencast.com/t/p3t011XFtl
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PCB Design Changes
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Move components in Fusion and "Pull" in EAGLE

https://www.screencast.com/t/R8rrAphulbhH
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'/Users /hammerr/Downloads/BeagleBone_Black_Wireless_3D.sch' saved. Left-click & drag to define group (or left-click to start defining a group polygon)

https://www.screencast.com/t/Sh8oLZpVK

Share projects and data with others
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Closing...




EAGLE related classes at AU 2019

CP321596 - Creating a Pulse Oximeter: Utilizing the Cloud to Prototype in EAGLE and Fusion 360

Wednesday, Nov 20, 10:30 AM - 11:30 AM — Lido 3005, Level 3 -- 60 MINUTES INSTRUCTIONAL DEMO, James Youmatz, Edwin Robledo

CES323493 - Global Engineering Design Tools
Wednesday, Nov 20, 9:15 AM - 10:15 AM — Marcello 4405, Level 4 -- 60 MINUTES INDUSTRY TALK, Taylor Sharpe

And some more about Fusion 360. Look for Fusion in your AU app.


https://autodeskuniversity.smarteventscloud.com/connect/sessionDetail.ww?SESSION_ID=321596
https://autodeskuniversity.smarteventscloud.com/connect/sessionDetail.ww?SESSION_ID=323493
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