»#4 AUTODESK

Step-by-step guide

Create an electronics layout

Create a PCB by placing the components and creating the traces.
Learning objectives:

o C(reate a new PCB.

e Place PCB components.

e Define a ground plane pour.

e Auto-route air wires.

e Review manufacturing constraints.

The completed exercise

1. Continue with the PCB module schematic i 5l
from the previous example. g

Figure 1. Continue with the file from the previous
example
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2. Now that the schematic is complete, it & Autodesk Fusion
can be pushed to a PCB. Click Switch> = B B e 2
Switch to PCB document. DESIGN DOCUMENT VALIDATE
o &
q| 0 g D
SWITCR v VEW ¥

R Switch to PCB document ERRORS F

Figure 2. Click Switch to PCB document

3. Notice that all the schematic’s
components are displayed on the left and
a large dark gray PCB area is on the right.

Figure 3. Notice the components and PCB

4. Click and drag the dark gray PCB’s edges
to redefine its size. You could also bring
in a custom 2D PCB shape from Fusion’s
Design workspace.

Figure 4. Redefine the PCB’s size
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5. Expand the Toolbar’'s menu to explore the MANUFACTURING AUTOMATION SIMULY

PCB’s layers. g g m L’ fN C.:

BOARD SHAPE v PLACE

- 1 Top L
- 1 Top
—1 | 16 Bottom
B 17 racs
B s vis

- 19 Unrouted

B 20 Boardoutine
B 21 sikscreenTop
. 22 Silkscre enBottom
. 25 NamesTop

. 26 NamesBottom
. 27 ValuesTop

Figure 5. Explore the PCB’s layers

MANUFACTURING AUTOMATION S
S22l Wal
LAYERS * BOARD SHAPE = P
DESIGMN M Top

Figure 6. Open the Layer Stack Manager tool
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7. Notice that you can use the Layer Q Layer Stack Manager (Default Layer Stack)
Stack Manager dialog’s drop-down
menu to change the PCB’s number of File Layer Stack Cleamnce Distance
stacks. Fusion’s Hobby license will
only allow you to create a two-layer 2 Layer Stack = ‘
Stack. Explore the many other ways
you can use the dialog’s tabs to 4 Layer Stack
configure your layer stack. OK the 6 Layer Stack il Type Thic
dialog after you finish exploring the 8 Layer Stack Sig... 1.37
options. This documentation will use 10 Layer Stack Core  59.0°
the default settings. 12 Layer Stack Sig... 1.37;

Figure 7. Notice that you can change the number of
layers

8. Click and drag one of the connector
components onto the PCB. Notice that
the component snaps to specific
locations. These snaps are configured
by Fusion’s rules to avoid things like
holes being too close to the edge of a
board.

Figure 8. Drag a component onto the board

9. Fusion’s rules can be customized if R g Unuey
needed. Activate the Toolbar’s Rules DO RU'{f%S DRC/ERC MANUFACTUF
DRC/ERC tab H = F sz/c '

W DRC v
| ERRORS PLACECOMPONENTS 4 b il

Figure 9. Activate the Rules DRC/ERC tab
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10. Click DRC> DRC. DOCUMENT RULES DRC/ERC MANL
ENE D&\{s
VIEW » DRC ¥

ERS ERRORS me COMPONENTS 4

Figure 10. Open the DRC tool

B ORC (default) o X

11. Notice that the DRC dialog’s tabs can
be used to configure the same types

Sies ~AnnularRing  Shapes  Supply  Masks  Mic

Fle  LajerStack Cesmnce  Distance

vinmumwidth [ 6 mi

of information you previously noted in wvamon [ rarresied ]
the Layer Stack Manager. Cancel the e |

DRC dialog.

Minimum Sizes of objects in signallayers and of drl holes.
Minimum Width and Minimum Drill may be overwriten by lrger values i the Net césses for specic signaks.

Min.
Minis

Doy (A o il o, e e D ST AT e i 0 B O D
Dril; otherwise (e.g. with the default value of 9.99mm) there are no mico vis defined.

Min. Blind Via Ratio defines the minmum dril diameter o/a bind via must have if it goes through a fayer of thickness ¢ Board manufa cturers usually
give this "aspect fatio” n the form 1:0.5, where 0.5 would be the value that has to be entered here.

[ neac [ seea |[ cancel |[ monw |

Figure 11. Explore the DRC dialog

12. Expand the Push Violators menu at
the bottom of the screen and notice
that you can customize what happens
when the rules are violated.

# lgnore Violators Alt+l
:. 2 Push Violators Alt+P
9) Walkaround Violators Alt+W
Push Vias Shift+V/

Figure 12. Explore the Push Violations options
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13. Make sure that the connector’s first
pinis labeled as N$8 to indicate that
itis the output side’s 5V pin.

Figure 13. Inspect the connector’s labels

14. Drag the connector to the right side of
the board.

Figure 14. Move the connector

15. Activate the Toolbar’s Design tab, Lo =
then click Modify> Rotate. :\—_ \ﬁ, ‘1" C f
K SHORTCUTS
= O Rotate %
A\ Wirror

|2 Align
5O

Figure 15. Open the Rotate tool
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16. Click the connector to rotate it 90°
and make sure the first pin is on top.
Click the Rotate dialog’s Done.

[ |

Figure 16. Rotate the connector

17. Reposition the connector to the
board’s bottom right corner. If any of
the connector’s notes need to be
repositioned, click and drag them to a
new location.

Figure 17. Move the connector
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18.

Repeat Steps 14 through 18 to place
the input connector onto the PCB.
Rotate it so the first pin is at the top,
then place the connector to the
board’s left side.

Figure 18. Place the second connector

19.

Place the voltage regulator onto the
board. If the board’s perimeter is not
large enough to accept the new
component, resize the board by
clicking and dragging its edges.

Figure 19. Place the next component onto the board

20.

Click and drag the two transistors
onto the board. The transistors’ NPN

label will not be silkscreened onto the

board, so it does not matter if this
label overlaps the connector. The Q1
and Q2 labels will be silkscreened.

Figure 20. Place the transistors onto the board
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21. Before placing the resistors onto the
board, open the Rotate tool by
clicking Modify> Rotate.

22. Place all five resistors onto the board.
Again, click and drag the board’s A A )
edges to expand the board’s perimeter i%%ilﬁ_m
if there isn’t enough room to fit all the
resistors.

Figure 22. Place the resistors
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23. Notice that the PCB’s components are & Autodesk Fusion
snapping to specific locations on the = B o 2
board’s grid. You could customize the

) _ . _ , DESIGN DOCUMENT RULES DRC/EF
grid’s settings by clicking View> Grid —_— | -
Settings. & | L) _'le' FD TD! x

SWITCH v VIEW v EDIT v

WEENY i Settings 13 PLACE COMF

Figure 23. Notice that you could customize the grid
settings

24. Click and drag the LED component

onto the board. 8.
ic1 /
LD11X7 TOZ’)

25. The board’s component arrangement
could be cleaned up; hold Shift and
select all five resistors.

Figure 25. Select all five resistors

Step-by-step guide: Create an electronics layout Page 10



»#4 AUTODESK

26.

Click Modify> Align.

SN HC L

Cr MODIFY ~ SHORTCUTS
| «b Move M OR
- C Rotate = =
_ rerties of Devi
/A Mirror 7

- |E —
. % -
a'g Alrange [

Figure 26. Open the Align tool

27.

Explore the Align dialog’s options. You
can align the components’ top,
centers, bottom, or sides. You can also
evenly distribute the components
horizontally or vertically. Click the
icon shown in the image on the right
to distribute the components centers
horizontally. Click the Align dialog’s
Done.

ALIGM

Alignment

. .5

(i ] Daone

Figure 27. Evenly space the resistors

28.

Inspect the result and notice that the
resistors are now evenly spaced. The
R1 through R5 labels will be
silkscreened onto the board but the
ohm value labels will not be
silkscreened. It is OK if these labels
overlap with each other. However,
click and drag the labels to a new
position if you want to organize the
information.

Figure 28. Inspect the result and organize the
information
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29. Now that all the components are —
A, @ X W
placed onto the board, a polygon pour * o S /
needs to be created. Click Polygon> UNROUTE ~ REW
Polygon Pour from Outline. This step | @ Polygon Pour ]
isn’t required, but adding a polygon — 3 Potygon cutout

. " Polygon Shape
pour from the outline can be a great L Polvg =

way to create a common ground or
power plane on your board.

.@ Polygon Pour frqthutline :

\f\ Hide all Polygon Pdur fills
(2 Show all Polygon Pour fills

C)_ Re-fill Polygon Pours

Figure 29. Open the Polygon Pour from Outline tool

30.Click the board'’s top edge, then B Layer
choose the Top layer from the Layer
dialog. OK the dialog.

= Mame

iy | TRD
16l  Bh%om
170 Pads
15 0 Vias

Figure 30. Choose the Top layer
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31. Inspect the result. Select the board’s
far right edge shown in the image on
the right.

Figure 31. Select the board'’s edge

32. Click the arrow icons to expand the INSPECTOR
Inspector on the screen’s right side. Polygon Pour
Enter GND into the Name box. Notice .. | — '|
that a drop-down menu suggests auto
. . . . Eolate | 0 mm v |
fill options while you are typing;
choose the GND option. Rank | 1 '|
Thermal Width | 0.1524 mm '|
Hatched ]
Orphans [:]
Thermals
Show Fil
Signal
MName G|
GND
Met Class o

Figure 32. Rename the selection
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33.

Press Enter to set the value as GND.
Click Yes on the dialog to accept the
name and assign the polygon to the
ground circuit.

Fusion >
q

Assign polygon to GMD?

| Yes | | Mo

Figure 33. Click Yes

34.

Now that the polygon pour is assigned

as a ground, notice that the voltage
regulator’s first pin automatically
goes to the ground plane instead of
requiring a trace to ground it. This
simplifies the board’s necessary
traces.

Figure 34. Notice the grounded pin

35.

Next, the board’s traces need to be
created. You could manually route the
traces using the options in the
Toolbar’s Route group. However,
Fusion’s Autorouter tool could also be
used. Click Quick Route> Autorouter.

bl — o=
32 S\ U v s
QUICK ROUTE »

?Qg QuickRoute Airwire
+\ QuickRoute Signal
= U QuickRoute Muttiple
+\_QuickRoute Smooth
) QuickRoute Guided
?’xo Fanout

?Lo Autorouter :

Figure 35. Open the Autorouter tool

Click d fine mode
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36. Explore the Autorouter Main Setup
dialog’s options, then click Continue.

Effort | Low v

[v] Auto grid selection
[v] variant with TopRouter

Maximum number of running threads 16 :%‘

‘ Load... | ‘ Save as... ’

|_ Continue[)‘g H Select ]| Cancel ’

Figure 36. Configure the Autorouter Main Setup
dialog

37. Click Start to begin the auto routing.

& Routing Variants Dialag >

Routing Varianis

1 waiting 26.3% WVias: 0 (TopRouter)
2 waiting 26.3% Vis: 0
3 waiting 26.3% Vias: 0
4 waiting 20.3% Vias: 0
5 waiting 26.3% Vias: 0

Percentage may decrease after final processing of polygons.

End Job [ Smr[& || == || Cancel |

Figure 37. Click Start
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38. After Fusion calculates the results, Routing Variants
several variants will be displayed in 1 completed Optimize4: 100.0% Vias: 0 (TopRouter)

2 completed Optimize4: 100.0% Vias: 1
) , ) 3 completed Optimize4: 100.0% Vias:
that some variants don't have any vias |4 completed Optimize4: 100.0% Vias: 1

file, but other variants have one via. 5 completed Optimize4: 100.0% Vias: 0

the Routing Variants Dialog. Notice

Figure 38. Explore the routing variants

39. Select one of the options that does B Routing Variants Dialog %
not have any vias, then click the
dialog’s End Job. Routing Varants

1 completed Optimize4: 100.0% Vis: 0 (TopRouter)
2 completed Optimize4: 100.0% Vias: 1
3 completed Optimize4: 100.0% Vias: 0
4 completed Optimize4: 100.0% Vias: 1
5 completed Optimize4: 100.0% Vis: 0

Percentage may decrease after final processing of polygons.

Start [ = H Cancel |

Figure 39. Click End Job

40.Explore the result and notice that
Fusion removed material from the
ground plane to create the traces. The
blue lines are traces that are run on
the bottom of the PCB.

Figure 40. Inspect the result
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41. You can view the bottom of the board  NUFACTURING AUTOMATION SIMULATION
by selecting it from the Toolbar’s z & M C 1N 2 |
/ 7/, - H \l
drop-down menu. g = ‘ {ES)
\YERS v BOARD SHAPEv  PLACE~

| BRE v| 12
. 1 Top

B 15 Bottom N

B 17 rads
B s vis

Figure 41. Choose to view the board’s bottom layer

42. The board’s bottom traces are now

more easily visible. REHRIE \ 7
LD1117 Tofo- - &

= X,

AT SN2

/

( \ \
U="=JNPN {===JNPN

Figure 42. Inspect the bottom layer
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43.Inspect the traces and notice that
they are labeled. For example, the
trace in the image on the right is
labeled as 12 Volts.

Figure 43. Inspect the traces

44, Save the file and name it as PCB
Module Board Layout. Choose the
save location, then click the Save
dialog’s Save. Continue to the next
example.

Save

Mame:

PCE Module Board Layoud T

Location:

24 Ecad ¥ ECAD Module

Figure 44. Save the project
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