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The PCB Rules and Constraints editor in Altium Designer

The rules that you do use, especially for manufacturing, should be inline with the specifications and tolerances for
your PCB board manufacturer’s equipment. Advanced circuit board designs, such as impedance controlled
designs and a number of high speed/high frequency designs, may require very specific design rules that need to
be followed in order to ensure your product works properly. Always check your component datasheets for these
design rules. If necessary, you can create new circuit board design rules by following the steps of

Altium Designer’s Design Rule Wizard.

Caneel

PCB Design Rule Wizard in Altium Designer

Altium Designer will treat your custom design rules just like the built-in design rules. As you place components,
vias, drill holes, and traces, the unified design engine in Altium Designer will automatically check the layout
against these rules and will flag you visually if there is a violation.

Step 6: Place Components

Altium Designer provides a great deal of flexibility and allows you to quickly place components on your circuit
board. You can have your components automatically arranged or you can place them manually. You can also use
these options together, which allows you to take advantage of the speed of auto-placement and ensure your
board is laid out according to good component placement guidelines. An added advanced feature of this latest
version of Altium Designer is the ability to arrange components as groups. You can define these groups in the
PCB layout, or you can define groups on the schematic using Cross Select Mode, which is accessible from the
Tools menu.

« Learn more about PCB layout best practices

Component Placement using Cross Select Mode

Step 7: Insert Drill Holes

Before routing your traces, it is a good idea to place your drill holes (mounting and vias). If your circuit board
design is complicated you may need to modify at least some of the via locations during trace routing. This can be
done easily from the via Properties dialog, shown below.
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Your preferences here should be guided by the design for manufacturing (DFM) specifications of your PCB
manufacturer. If you already defined your PCB DFM requirements as design rules (see Step 5), Altium Designer
will automatically check these rules as you place vias, drill holes, pads, and traces in your layout.

Step 8: Route Traces

Once you've placed your components and any other mechanical elements, you're ready to route your traces in
this PCB design step. As you route your board, try to come up with a strategy to finish your important routes first,
then fill in the gaps with the remaining connections as needed. Some of the important routes will include your
power nets, any impedance-controlled nets, and any noise-sensitive nets like low-level analog signals. Be sure to
utilize good routing guidelines and take advantage of Altium Designer tools to simplify the process, such as
highlighting nets and interactive routing features.

« Learn more about PCB routing and some best practices

Color Coded Via Routing

Altium Designer includes a number of important tools to help make your routing experience easier and more
productive. There is an autorouter engine that uses a modern algorithm to route traces, as well as traverse layer
pairs with vias. The auto-interactive routing tools allow you to guide an automated routing feature so that you can
speed up complicated routes between components, and the online DRC engine will automatically enforce design
rules as you route. These tools will operate on multiple nets simultaneously, making it easy to route a large
number of traces in tandem.

Step 9: Add Labels and Identifiers

With the circuit board layout verified you are ready to add labels, identifiers, markings, logos, or any other imagery
1o your board. It is a good idea to include reference designators for components as this will assist in PCB board
assembly. Also, make sure to keep any polarity indicators, pin 1 indicators, and any other labels visible as these
will aid PCB assembly and testing. It will also help if you ever need to debug the board while testing. You can also
add a company logo and part numbers using the image tools and text tools in the PCB Editor. These elements
need to be placed in the Top Overlay or Bottom Overlay layers in the PCB layout.
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Logos and part numbers can be added to the sikscreen (overtay layers)

Step 10: Generate Design Output Files

Before you create your manufacturer deliverables, it's always a good idea to verify your circuit board layout by
running a design rule check (DRC). Altium Designer will do this automatically as you layout your components and
route your circuit board design, but it never hurts to run another DRC manually. If your board checks out, then
you're ready to release your manufacturer deliverables.

Once your board has passed the final DRC, you need to generate the design files for your manufacturer. The S amsun g
design files should include all the information and data necessary to build your board; including any notes or

special requirements to ensure that your manufacturer is clear on what you require. For most manufacturers, you Ex1023. P age 50f7
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will be able to use a set of Gerber files as shown below; however, some prefer other
file formats (IPC-2581 or ODB++).

+ Read more about design output files for manufacturing
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Set of Gerber files

By following the above PCB design steps, the process of creating a comprehensive PCB board design s as easy
as counting to ten. Using a systematic approach such as this ensures that all aspects of your circuit board design
are accounted for inherently during the process, with minimal need to retrace your steps.

Whether you need to build reliable power electronics or advanced digital systems, Altium Develop unites every
discipline into one collaborative force. Free from silos. Free from limits. It's where engineers, designers, and
innovators work as one to create without constraints. Experience Altium Develop today!

Learn How Altium Supports PCB Designers >
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