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Unlocking the Power of ORCAD PCB Designer with PSpice: A 
Comprehensive Guide

Designing a printed circuit board (PCB) is a complex dance between creativity, precision, and engineering rigor. For 

professionals and hobbyists alike, choosing the right tool can make the difference between a seamless workflow 

and a frustrating, error �prone process. ORCAD PCB Designer has long stood out as a robust, industry �grade 

solution, and when paired with PSpicesimulation, it offers a complete environment that covers schematic capture,

simulation, and layout in one integrated package. In this article, we’ll dive deep into the features, workflow, and

practical tips that make ORCAD PCB Designer with PSpice a top choice for designers worldwide.

What Is ORCAD PCB Designer?

ORCAD PCB Designer, developed by Cadence Design Systems, is a powerful PCB design platform that blends

advanced schematic capture, powerful layout tools, and extensive library support. It’s designed for engineers who

demand high reliability, efficient design cycles, and the ability to scale from simple prototypes to complex multi �layer

boards. ORCAD’s modular architecture allows users to customize the environment to fit their specific workflow,

whether they’re working on consumer electronics, aerospace, or industrial automation.

Key Features of ORCAD PCB Designer

•  Intuitive Schematic Capture: Drag �and �drop component libraries, auto �route suggestions, and real �time design 

rule checks.

•  Advanced Layout Engine: 3 �D visualization, differential pair routing, and high �speed design tools.

•  Extensive Component Libraries: Thousands of pre �validated parts, footprints, and symbols.

•  Design Rule Management: Customizable rules for spacing, clearance, and thermal considerations.

•  Integration with PSpice: Seamless transition from schematic to simulation.

•  Automated Documentation: Bill of Materials (BOM), pick �and �place files, and Gerber output.

Why Combine ORCAD PCB Designer with PSpice?

PSpice, also from Cadence, is a leading SPICE simulation engine used to predict the electrical behavior of circuits

before they’re physically built. When integrated directly into ORCAD PCB Designer, it provides a powerful feedback

loop: designers can test, tweak, and validate their schematics in real time, reducing costly revisions and ensuring

that the final board performs as intended.

Benefits of the ORCAD �PSpice Integration

1.  Real �time Simulation: Run transient, AC, DC, and Monte Carlo analyses without leaving the design 

environment.

2.  Accurate Component Models: Access to a vast library of SPICE models that match the physical parts in the 

schematic.

3.  Design Optimization: Identify critical parameters such as signal integrity, power integrity, and thermal 

hotspots early.

4.  Reduced Time �to �Market: Faster iteration cycles mean quicker prototyping and faster product launches.



5.  Enhanced Collaboration: Shared simulation results can be reviewed by cross �functional teams for better 

decision making.

Typical Workflow: From Schematic to Fabrication

Understanding the typical design cycle helps in leveraging ORCAD’s full capabilities. Below is a step �by �step outline

that integrates PSpice simulation at the heart of the process.

Step 1: Project Setup

Start by creating a new project in ORCAD. Define the board dimensions, layer stack �up, and design constraints.

Import or create the necessary component libraries and ensure that each part has an associated SPICE model for

simulation.

Step 2: Schematic Capture

Using ORCAD’s schematic editor, place components and wire them together. Take advantage of auto �routing and

design rule checks to catch errors early. When the schematic is complete, run a quick PSpice simulation to verify

the logical behavior.

Step 3: Simulation with PSpice

•  Set up Simulation Parameters: Define analysis type (DC sweep, AC sweep, transient, etc.).

•  Run the Simulation: Observe waveforms, voltage levels, and current paths.

•  Iterate: Adjust component values or topology based on simulation results.

Step 4: Layout Design

Once the schematic passes simulation, transition to the layout editor. Use the schematic’s netlist to auto �place

components or manually arrange them for optimal routing. Leverage ORCAD’s advanced routing tools, such as

differential pair routing and impedance control, to meet performance requirements.

Step 5: Post �Layout Simulation

After routing, rerun PSpice simulations to assess the impact of parasitics introduced during layout. Tools like SPICE 

Netlist Generation and Post �Layout Analysishelp identify issues such as signal integrity degradation or power

supply noise.

Step 6: Documentation and Manufacturing Preparation

Generate BOMs, pick �and �place files, and Gerber files. Validate the design with ORCAD’s design rule check (DRC)

and electrical rule check (ERC). Once verified, send the files to the manufacturer.

Getting Started: A Step �by �Step Tutorial

Below is a concise tutorial that walks you through creating a simple RC low �pass filter using ORCAD PCB Designer

with PSpice.

1. Create a New Project

1.  Open ORCAD Capture.

2.  Select File &gt; New &gt; Project.

3.  Name the project (e.g., LowPassFilter) and choose a location.

2. Add a Schematic

1.  Right �click the project node and select Add New Item.



2.  Choose Schematic and click OK.

3. Place Components

•  Use the Component Library to locate a resistor (e.g., 10 /k:’’��æB���6���6—F÷"�†P.g., 1 /µF).

•  Place the resistor and capacitor on the schematic.

•  Connect them in series between a 5 /V source and ground.

4. Assign SPICE Models

•  Right �click each component and select Properties.

•  Under the SPICE Model tab, ensure the appropriate model is selected.

5. Run a Transient Simulation

1.  Open the PSpice Simulation window.

2.  Select Transient analysis.

3.  Set the simulation time (e.g., 10 /ms).

4.  Run the simulation and view the voltage across the capacitor.

6. Export to PCB Layout

1.  Click Design &gt; Export to PCB.

2.  Choose the layout editor and place the components.

3.  Route the traces and verify via DRC.

7. Post �Layout Simulation

•  Generate the post �layout netlist.

•  Run a PSpice simulation again to confirm performance.

Tips and Best Practices for ORCAD PCB Designer with PSpice

•  Keep Libraries Updated: Regularly refresh component libraries to incorporate new parts and updated SPICE 

models.

•  Use Design Rule Templates: Create templates for common board types to speed up future projects.

•  Leverage Auto �Routing Wisely: While auto �routing is fast, manual adjustments often yield better signal integrity.

•  Document Every Change: Use version control or project notes to track design iterations.

•  Validate with Real �World Conditions: Simulate temperature variations and manufacturing tolerances to ensure 

robustness.

Common Challenges and How to Overcome Them

1. Simulation Drift Between Schematic and Layout

Parasitic inductances and capacitances can alter circuit behavior after routing. Mitigation: perform post �layout

simulation and adjust component values or trace geometry accordingly.

2. Library Mismatches

Ensure that the schematic’s SPICE models match the footprints used in layout. Mismatched libraries can lead to

simulation errors.

3. Design Rule Violations

Use ORCAD’s DRC and ERC tools extensively. Automate rule checks to catch errors early.

Comparing ORCAD PCB Designer with Other Tools



When selecting a PCB design tool, many engineers compare ORCAD to alternatives like Altium Designer, KiCad,

and Eagle. Here’s a quick comparison focusing on simulation integration.



Feature ORCAD PCB Designer Altium Designer KiCad

Integrated SPICE 
Simulation

Yes (PSpice) Yes (Altium Circuit Design) Partial (via third �party)

Industry Adoption High in aerospace and 
automotive

High in consumer 
electronics

Growing in hobbyist and 
academic sectors

Learning Curve Moderate to high Moderate Low to moderate

Cost Commercial license Commercial license Free and open source

Library Support Extensive proprietary 
libraries

Large community libraries Community driven, growing

Resources and Community Support

Getting the most out of ORCAD PCB Designer with PSpice often involves tapping into a wealth of resources:

•  Cadence Community Forums: A hub for troubleshooting and best practices.

•  Official Documentation: Detailed guides on every feature.

•  Training Courses: Both free webinars and paid certification programs.

•  YouTube Channels: Step �by �step tutorials from experienced designers.

•  Open Source Libraries: Contributions from the community that can be imported into ORCAD.

Conclusion

ORCAD PCB Designer, when paired with PSpice simulation, offers a powerful, end �to �end solution that streamlines

the entire PCB design process—from schematic capture to final manufacturing files. Its robust feature set,

combined with the ability to simulate and validate designs in real time, reduces risk, accelerates time �to �market, and

ensures that the final product meets performance expectations. Whether you’re an experienced engineer or a

newcomer to PCB design, mastering ORCAD with PSpice can elevate your workflow, improve design quality, and
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