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1. Basic Layout

* Choose orientation

* Place components which occupies most space
like LCD and battery

* Then move on to Microcontroller
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2. Placement

* Spend most of time placing components.

* Divide your design different sections such as power module,
ram module etc.

e Start routing the important signals (high speed) first.

www.SahilKhanna.org



3. Prioritise

Crystal 1
SCK, MOSI DATA 2
Other 10s 3

Although having decoupling capacitors close to MCU is good
practice, having the clock as close as possible is more
important. So prioritise that over the decoupling capacitor.
Components should be placed in such a way that clock
lines(SCK) is uninterrupted i.e. no vias and should be kept as
short as possible.

General I0s can always be changed later on i.e. your button
signals, so don’t fixate on your initial pin assignment.

Leave ground connection to the end as all of those could just
be connected to the bottom layer GND plane by placing a via
near the pins.
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VIAs

Acts as a bridge for tracks between different layers.
Also reduces EMI effects

Helps in heat sinking.

Provides RF shielding

Use them to connect the ground pins to the ground plane on
the other side of the PCB

I 1 I
14:vcCc V. VCC

13

. O

www.SahilKhanna.org



VIAs

* Form small bridges where ever there are crosslinks.
 Aim is to have least amount of breakages in the GND plane.
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Crystal

 The most vulnerable signal on your PCB.
* Follow ATMEL guide to improve your crystal design
http://bit.ly/2cdsdBB
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Careful of

 Through hole components.
e Battery and LCD has pins coming out on the other side.
* There will be collisions if not soldered properly.
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Make sure

* Decoupling pins are as close as possible to the power pins of
their respective ICs
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Make sure

To “TENT” the vias. It forms electrical isolation on vias.

Tented Vias

Untented Vias
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Make sure

Your Power lines are thick, preferably 20 mil. You can make a
rule to implement this automatically.

Go to Design>Rules..
Expand Routing and then
click on width

Double click on the new
width rule

Select the VCC or whatever
net you want to change
under “Net” option

Set the preferred size to 20
mil as shown

Click ok
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[#-2% Routing Priarity

[-2% Routing Layers

o Routing Corners

o Routing Via Style

[+ Fanout Contral

[#-.% Differential Pairs Routing
£ SMT
o Mask

{7 Testpaint

=17 Manufacturing

E-F Minimum Annular Ring

-7 Acute Angle
-7 Hole size
(-7 Layer Pairs
-7 Hole To Hole Clearance
-7 Minimum Solder Mask Sliver
E-77 Silk To Salder Mask Clearance
E-77 Silk To Silk Clearance
B Net Antennae
Bl 77 Silk To BoardRegion Clearance
1= High Speed
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VCC
Constraints WP
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Preferred Width N/A

Min Width 10mil

+

Max Width N/A

_+

@ Check Tracks/Arcs Min/Max Width Individually

= Check Min/Max Width for Physically Connected
= Copper [tracks, arcs, fills, pads & vias)

D Characteristic Impedance Driven Widt

Layers in layerstack only

Attributes on Layer
Min Width | Preferred Size
10mil 20mil
10mil 20mil

Layer Stack Reference Absolute Layer
Max Width | Name In.. MName L.

40mil Top Layer 32 TopLayer
40mil Bottom Layer 33 BottomLayer 32

[o] 8 ][ Cancel l[ Apply

Now whenever you lay VCC track, its default width would be 20

mil
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Make sure

If it didn’t work then make sure the rule has the highest priority
SRR or oo e v T

Name + | Priority |E... [Type | category |scope | Attributes
. Width Routing  All Pref Width = 10mi

Al
E"l';l“Rﬂ”t',”g SaVidth_1 1 Width Routing  InMet(VCC) Pref Width = 20mi

2 N

+= Routing Topology
e Routing Priority
o Routing Layers p
+% Routing Corners Edit Rule Priorities | E3m
+“= Routing Via Style
+"o Fanout Contral Rule Type: [Width v]
[#]- % Differential Pairs Routing
] SMT Priority | Enabl... | Name | scope | Attributes
H- & Mask Width_1 InNet{'VCC) Pref Width = 20mil Min Width = 10mil Max Width =
:|"_| Plane 2 Width All Pref Width = 10mil Min Width = émil Max Width =1
[ Testpoint
=17 Manufacturing

; - Minimum Annular Ring
7 Acute Angle
F Hole Size
FF Layer Pairs
7 Hole To Hole Clearance
ZF Minimum Solder Mask Sliver
7 Silk To Solder Mask Clearance
7 Silk To Silk Clearance
7 Net Antennae
? Silk To BoardRegion Clearance
5= High Speed
[]--E:E Placement Increase Pr
[]--|J1[h~ Signal Integrity

(e [ e IO o B

M

arity Decrease Priority Close

Mew Rule ] l Delete Rule[s]wcate Rule l [ Report... l

[ oK H Cancel ][ Apply

3

Rule Wizard... | Priarities... I
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Make sure

There is nothing in range of 10 mil closer to the edge of your PCB.
Use keep out layer to provide a guide to avoid this issue.
Go to Design> Board Shape > Create Primitives From Board Shape

width | Eifa]

Layer l Keep-Out Layer hd

[T nelude Cutouts

|:|Ir1clude layer stack regions

|:| Route Tool Cutline

|:| Delete Existing Mon-Met Lines/Arcs On Layer

Set the value of 5 mil for the width
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It will form an outline and will give an error if anything overlaps the

layer o
Violation

Keep-out Layer

aste M Top Solder M Bottom Solder M Drill Guide W Keep-Out Layer| M Drill Drawing

551 mil} System | D
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Make sure

Good to have an uninterrupted VCC plane on the micro. For good
distribution of current and in some cases can act as a good heat sink.
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Shortcuts

Shift + S

Ctrl + click -> to mask
Press “+” or “” on num pad while routing to get place vias
while changing the layer.

Use PCB Inspector to change properties of anything! You
don’t have to double click to change every single time.
Frustrated with a particular net you made? Delete the whole
track in one click! Tools>Un-route>NET and
then select the net you want to get rid of.

Right-click and select “Find Similar Objects”

Include all types of objects

3 Object Specific
Layer Multi-Layer

to select similar objects ... Remember this is just st

to select similar object and not to set values. Use
PCB Inspector to set values.

B
Assembly Testpoint - Top
Assembly Testpoint - Bottom
Solder Mask Tenting - Top v
Solder Mask Tenting - Bottom v
Solder Mask Override
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1 object(s) are displayed 3D Visualization

Board Insight

Collaborate, Compare and Merge
PCB

PCE 3D Movie Editor

PCE Filter

PCEB Inspector

PCE List
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