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Altium Designer Guide: Mastering Modern PCB Design

Designing a printed circuit board (PCB) is a complex, multi stage process that blends electrical engineering,
mechanical design, and manufacturing know how. For professionals who want to streamline this journey, Altium
Designer has become a go to platform, offering an integrated environment that covers everything from schematic
capture to final manufacturing files. Whether you're a seasoned engineer or just starting out, this comprehensive

guide will walk you through the key features, best practices, and insider tips that make Altium Designer a powerful

ally in your design workflow.

Why Altium Designer? Understanding the Value Proposition

Altium Designer stands out in the crowded world of electronic design automation (EDA) for several reasons:

e All in One Integration: Schematic capture, PCB layout, component libraries, 3D modeling, and simulation are
housed within a single application, eliminating the need for external tools.

« Intuitive User Interface: A modern, customizable workspace that adapts to your design style.

¢ Advanced Design Rules and Validation: Automated design rule checks (DRC) and electrical rule checks
(ERC) catch errors before they become costly.

¢ Collaborative Cloud Services: Altium 365 enables real time collaboration, version control, and cloud based
project management.

e Extensive Library Ecosystem: Thousands of pre built components and footprints, plus the ability to create and
share custom libraries.

e Industry Standard Outputs: Generates Gerber files, drill files, BOMs, and other manufacturing documentation
that meet the expectations of OEMs and PCB fabricators.

These strengths translate to faster time to market, fewer design iterations, and higher product reliability.

Getting Started: Installation and System Requirements

Before diving into design, you need to set up Altium Designer on a supported platform. The software runs on
Windows 10 or newer and requires a 64 bit processor, 8 GB RAM (16 GB recommended), and a dedicated graphics
card for 3D rendering. A high resolution monitor (1920 /x /1080 or larger) enhances the user experience.

1. Download the Installer: Visit the official Altium website and choose the edition that fits your needs—
Professional, Corporate, or Enterprise.

2. Run the Setup Wizard: Follow the prompts, accepting the license agreement, selecting installation
directories, and choosing optional components such as the Altium 365 connector.

3. Activate the License: Enter your serial number or log in with your Altium account to unlock the full feature set.

4. Configure Preferences: Adjust display settings, units, and default libraries to match your design standards.

Once installed, launch Altium Designer and explore the default workspace. Familiarizing yourself with the toolbar,
panels, and navigation shortcuts early on will save time as you progress through more advanced tasks.

Workspace Overview: Navigating the Altium Environment



The Altium workspace is modular, allowing designers to tailor the interface to their workflow. Key components
include:

* Project Panel: Organizes all fles—schematics, PCB layouts, libraries, and documentation.

¢ Tools Panel: Hosts commonly used commands like place component, route, and DRC.

» Properties Panel: Displays detailed attributes of selected objects.

e Layer Stack Manager: Visualizes and edits the PCB stack up.

« 3D Viewer: Provides a realistic representation of the board, including mechanical constraints.

Using keyboard shortcuts (e.g., F1 for help, Ctrl+Shift+Pfor place component) can dramatically accelerate routine
tasks.

Design Flow: From Schematic to Gerbers

Altium Designer follows a logical design sequence that mirrors industry best practices. Below is a step by step
walkthrough.

Schematic Capture

Start by creating a new schematic file within your project. The schematic editor offers a vast component library and
supports hierarchical sheets for complex designs.

1. Place Components: Drag and drop symbols onto the canvas. Use the Library panel to search by part
number, function, or manufacturer.

2. Define Nets: Connect pins with wires. Altium automatically assigns net names based on component
footprints.

3. Apply Electrical Rules: Use the ERC tool to check for missing connections, short circuits, or floating pins.

4. Annotate: Assign reference designators, values, and part numbers for later BOM extraction.

5. Export Netlist: Generate a netlist file that will drive the PCB layout stage.

PCB Layout

After the schematic, open the PCB editor and import the netlist. The layout process involves several critical steps:

» Board Outline: Define the board shape and mechanical constraints.

e Component Placement: Use auto placement or manual drag and drop. Pay attention to component orientation,
thermal pads, and mechanical mounting points.

* Routing: Route signal traces, power planes, and ground planes. Altium offers manual routing, autorouting, and
hybrid approaches.

¢ Via Management: Choose via types (through hole, blind, buried) based on board stack up and manufacturing
capabilities.

¢ Design Rule Check: Run DRC to detect clearance violations, trace width issues, or layer mismatches.

 Signal Integrity Analysis: Use the built in simulation tools to assess impedance, crosstalk, and reflections.

3D Modeling and Mechanical Review

The 3D viewer allows you to inspect the board from all angles, ensuring that components fit within the enclosure
and that there are no mechanical interferences.

1. Load 3D Models: Altium automatically pulls 3D models from the component library. If a model is missing, you
can import STEP or 3D CAD files.

2. Apply Mechanical Constraints: Use the Mechanical panel to set board thickness, mounting holes, and
clearance limits.

3. Check Fit: Verify that the board will fit inside the product enclosure and that all components are accessible.



Manufacturing Outputs

Once the design passes all checks, generate the files required by PCB fabricators:

e Gerber Files: Layer by layer images for copper, solder mask, and silkscreen.
« Drill File (Excellon): Defines via and hole locations.

« BOM: Bill of Materials with part numbers, values, and supplier links.

¢ Pick & Place: Coordinates for automated assembly.

e Assembly Drawing: 3D view of the assembled board.

Use the Fabrication Output wizard to customize file naming conventions, layer sets, and output formats.

Component Libraries: Building and Managing Footprints

Robust libraries are the backbone of any efficient PCB design. Altium Designer supports multiple library types:

e Component Libraries (SCHLIB): Contain schematic symbols.

e Footprint Libraries (PFLIB): Hold PCB footprints.

¢ 3D Model Libraries (3DM): Store mechanical representations.

e Package Libraries (PKGLIB): Define package geometry for automated placement.

Best practices for library management include:

1. Standardize Naming: Use a consistent naming convention that includes manufacturer, part number, and
package type.

2. Version Control: Keep track of revisions and maintain a change log.

3. Validate Footprints: Verify that footprints match manufacturer datasheets and mechanical tolerances.

4. Use Altium 365: Store libraries in the cloud for easy sharing and collaboration.

5. Automate Updates: Import updates from suppliers via CSV or XML feeds.

Design Rules: Ensuring Manufacturability and Reliability

Design rules govern the physical and electrical constraints of your PCB. Altium Designer offers a comprehensive
rule set that can be customized per project or globally.

¢ Electrical Rules: Trace width, spacing, via size, and impedance.

* Mechanical Rules: Board outline, component clearance, mounting holes.
¢ Thermal Rules: Heat sinking, copper pour area, thermal vias.

* Manufacturing Rules: Drill tolerance, plating thickness, edge clearance.

Running a full DRC before finalizing the design catches most issues early. It's advisable to perform incremental
checks after each major step—component placement, routing, and layer stack adjustments.

Simulation and Analysis Tools

Altium Designer includes several built in simulation modules that help verify design performance:

SPICE Simulation: Perform AC, DC, and transient analysis on circuit models.

Signal Integrity (S1) Analysis: Evaluate impedance, return loss, and eye diagrams.

Power Integrity (PI) Analysis: Assess voltage droop, ground bounce, and decoupling effectiveness.
Thermal Analysis: Predict temperature rise in components and traces.

EMC/EMI Analysis: Simulate electromagnetic compatibility issues.

Integrating simulation early in the design cycle reduces costly revisions and ensures that the board meets



performance specifications.

Collaboration and Project Management with Altium 365

Team collaboration is essential for complex projects. Altium 365 provides a cloud based platform that integrates
seamlessly with the desktop application.

¢ Real Time Collaboration: Multiple users can edit the same project simultaneously, with conflict resolution
handled automatically.
* Version Control: Every change is tracked, allowing you to revert to previous states if needed.
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