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Introducti
on to
OrCAD
PCB
Designer
with
PSpice

In the world of
electronic design
automation

(EDA), few
names carry as

much weight as

OrCAD. For
decades,
engineers and

PCB designers
have relied on
OrCAD PCB
Designer to
bring their
circuit boards
from concept to
reality. But what
truly elevates
this tool is the
seamless

integration of
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simulation
capabilities
through OrCAD
PCB Designer
with PSpice.
This powerful
combination
allows you to
design a printed
circuit board
while
simultaneously
simulating and
validating its
analog, digital,
and mixed-signal
performance.
Whether you are
a seasoned
professional or a
student diving
into electronics,
understanding
how to leverage
OrCAD PCB
Designer with
PSpice can
dramatically
improve your

design workflow,
reduce
prototyping
costs, and ensure
first-pass
success.

In this article, we
will explore the
core features of
OrCAD PCB
Designer,
examine the role
of PSpice within
the ecosystem,
and provide
insights into the
best practices for
using this
integrated
solution. By the
end, you will
have a clear
picture of why
OrCAD PCB
Designer with
PSpice remains
a top choice for
electronics
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engineers
worldwide.

What Is
OrCAD
PCB
Designer?

OrCAD PCB
Designer is a
comprehensive
PCB layout and
routing solution
developed by
Cadence Design
Systems. It offers
a complete front-
to-back design
flow, from
schematic
capture through
board layout,
routing, and
manufacturing
output. The tool
is known for its
intuitive

interface, rule-
driven design
capabilities, and
seamless
integration with
simulation and
analysis tools.

Key Features
of OrCAD

PCB
Designer

¢ Schematic
Capture:
The OrCAD
Capture
environmen
t allows you
to create
hierarchical
schematics,
manage
component
libraries,
and
generate
netlists with
ease.
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e Constraint

-Driven
Layout:
You can
define
electrical
and
physical
constraints
(e.g., trace
widths,
clearances,
impedance)
that
automatical
ly guide the
routing
process.
Interactive
and
Automatic
Routing:
The tool
includes
advanced
auto-routers
and
interactive
routing aids

like push-
and-shove,
gloss, and
via
stitching.
3D View
and
Export:
You can
visualize
your PCB in
3D, check
for
mechanical
interference
s, and
export
models to
MCAD
tools.
Design
Rule
Check
(DRO):
Real-time
DRC helps
catch errors
during
layout,
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reducing
the risk of
manufacturi
ng issues.

But the real
power of OrCAD
PCB Designer is
unlocked when
you combine it
with PSpice
simulation.

Understan
ding
PSpice
Integratio
n

PSpice 1is a
SPICE-based
analog and
mixed-signal
simulator that

has been an
industry
standard for

decades. When
you use OrCAD
PCB Designer
with PSpice,
you get a unified
environment

where you can
simulate circuits
at the schematic
level and then

verify the
physical layout
against those

simulations. This
integrated
approach
ensures that your
design behaves
as intended
before you ever
send it to
fabrication.

How PSpice
Works Inside
OrCAD

PSpice is built
directly into the
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OrCAD Capture
schematic editor.
You can place
simulation
sources, set up
analysis types
(DC sweep, AC
sweep, transient,
parametric,
Monte Carlo,
etc.), and run
simulations
without leaving
the design
environment. The
simulation
results -
waveforms,
measurements,
and error logs -
are displayed in
the PSpice A/D
interface. Once
you are satisfied
with the
simulated
performance, you
can forward-
annotate the

design to the
PCB layout tool.

This tight
integration is a
major advantage
of OrCAD PCB
Designer with
PSpice over
using separate
schematic,
layout, and
simulation tools,
which often
suffer from data
translation errors
and workflow
inefficiencies.

Benefits
of Using
OrCAD
PCB
Designer
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PSpice

1. Early
Validation
Reduces
Costly
Revisions

By simulating
your circuit at
the schematic
stage, you can
identify design
flaws - such as
inadequate
biasing,
instability, or
signal integrity
issues - before
you commit to a
PCB layout. This
saves both time
and money. With
OrCAD PCB
Designer with
PSpice, you can

Wif imulate the
e ; ects of

parasitic
elements from
the layout (e.g.,
trace resistance,
capacitance) by
extracting them
back into the
simulation, a
process known as
"post-layout
simulation."”

2. Seamless
Workflow
from Design
to
Manufacturi

ng

The integration
means that any
changes made
during simulation
automatically
update the
schematic and
layout. You do
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not need to
manually re-
import netlists or
re-assign
footprints. This
streamlined
workflow
accelerates
design cycles,
especially in fast-
paced product
development
environments.

3. Mixed-
Signal and
Power
Integrity
Capabilities

Modern PCBs
often contain
both analog and
digital circuitry.
PSpice supports
mixed-signal
simulation,

allowing you to
verify ADCs,

DACs, digital
logic, and analog
filters all in one
simulation.
Additionally, with
the power
integrity options
(like PSpice
Advanced
Analysis), you
can analyze
voltage drops,
current densities,
and thermal
effects.

4. Extensive
Model
Libraries

OrCAD PCB
Designer comes
with a vast
library of passive
component

models, op-amps,
transistors, and
specialized ICs.
You can also
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download models
from
manufacturer
websites or
create custom
parts using the
built-in model
editor. This
library support is
critical for
simulating real-
world behavior.

OrCAD
PCB
Designer
with
PSpice:
Practical
Workflow

To help vyou
understand how
to get the most
out of OrCAD
PCB Designer

with PSpice,
let's walk
through a typical
workflow from
start to finish.

Step 1:
Schematic
Capture with
Simulation in
Mind

Begin by creating
a new project in
OrCAD Capture.
Choose the
"Analog or Mixed
A/D" project
type, which
automatically
sets up
simulation

profiles. Place
your components
from the
libraries, wire
them together,
and assign
simulation
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sources (e.g., a
VDC source for a
DC bias, or a
VPULSE for a
transient step).

Use hierarchical
blocks for
complex
subsystems. For
example, you can
create a PSpice
subcircuit for a
voltage regulator
and simulate it
independently
before
integrating it into
the main design.
This modular
approach aligns

with best
practices for
OrCAD PCB

Designer with
PSpice.

Step 2: Pre-

Layout
Simulation

Run a DC
operating point
simulation to
verify biasing.
Then set up an
AC sweep to
check frequency
response Or a
transient analysis
to observe time-
domain behavior.
PSpice will
output
waveforms and
calculate values
like gain,
bandwidth, and
phase margin. If
the results do not
meet your
specifications,
tweak component
values and re-
simulate until
satisfied.
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At this stage, you
can also run
sensitivity
analysis wusing
PSpice Advanced
Analysis
(available in
higher tiers) to
see which
components have
the greatest
impact on
performance.
This helps you
choose
tolerances and
identify critical
parts that may
require tighter
specifications.

Step 3:
Creating the
PCB Layout

Once the
schematic is
validated,

generate the

netlist and
transfer it to
OrCAD PCB

Editor. Here you
define the board
outline, place
components, and
route traces. The
constraint
manager allows
you to enforce
the same
electrical rules
you simulated:
for example, a
50-ohm
impedance for a
differential pair.
Use the
interactive
routing tools to
maintain signal
integrity.

Step 4: Post-
Layout
Simulation
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(Signal
Integrity and
Power

Integrity)

After the board is
completely
routed, you can
perform post-
layout simulation
to check how the
physical traces
affect
performance.
OrCAD PCB
Designer with
PSpice enables
you to extract
parasitic
elements (R, L,
C) from the
layout and back-
annotate them
into the
schematic. You
then re-run the
same simulations
and compare the
results with the

pre-layout
simulations. Any
significant
deviation
indicates a
layout-induced
problem that you
should address
(e.g., by
rerouting or
adding
decoupling
capacitors).

Step 5:
Generating
Manufacturi
ng Outputs

After final
validation,

generate Gerber
files, drill files,
and assembly
drawings. The
integration

ensures that the
BOM, netlist, and
layout are
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consistent,
reducing the risk
of errors during
manufacturing.

Comparin
g OrCAD
PCB
Designer
with
PSpice to
Other
Solutions

How does
OrCAD PCB
Designer with
PSpice stack up
against

competitors like
Altium Designer,
KiCad, or Eagle?
The main
differentiator is
the maturity and

depth of PSpice
simulation. While
other EDA tools
offer integrated
simulation (often
based on SPICE),
PSpice remains
the gold standard
for analog and
mixed-signal
simulation.
Additionally,
OrCAD's cost is
generally lower
than Altium,
making it a
popular choice
for small to mid-
size companies
and educational
institutions.

However,

OrCAD's wuser
interface can feel
dated compared
to more modern
tools. The
learning curve
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may be steeper
for beginners.
But once you
become

proficient with
OrCAD PCB
Designer with
PSpice, you gain
a powerful,
reliable platform
for complex
designs.

Tips for
Maximizin
g Your
Experienc
e with
OrCAD
PCB
Designer
with

PSpice

e Use the
PSpice
Model
Library
Effectively:
Before
building
custom
models,
check if a
PSpice
model
already
exists in the
Cadence
library or
on
manufactur
er websites.
This saves
time and
ensures
accuracy.

e Leverage
Parametric
Analysis:
Use the
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parametric
sweep
feature to
see how
your circuit
behaves
over a
range of
component
values or
temperatur
es. This is
especially
useful for
determining
worst-case
performanc
e.
Set Up
Design
Rules
Early:
Define
constraints
in the
schematic
(like net
classes,
impedance,

and
differential
pair rules)
before
layout. This
ensures
that the
PCB editor
automatical
ly respects
your
simulation-
driven
requiremen
ts.

Run Monte
Carlo
Analysis: If
your design
must be
robust to
manufacturi
ng
variations,
use PSpice
Monte
Carlo to
simulate
hundreds of
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iterations
with
random
component
tolerances.
This gives
you
confidence
that the
board will
work across
a
population
of units.
Take
Advantage
of
Education
al
Resources:
Cadence
provides
extensive
documentat
ion, video
tutorials,
and forums.
Many
universities

also
integrate
OrCAD
PCB
Designer
with
PSpice into
their
curricula,
so look for
student
versions
and
tutorials
online.

Common
Challenge
s and How
to
Overcome
Them

1.
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Convergence
Problems in
Simulation

Sometimes
PSpice fails to
converge,
especially with
nonlinear
elements or
complex
feedback loops.
To resolve this,
adjust simulation

options (e.g.,
increase the
number of

iterations, reduce
the step size, or
use the "uic"
option for initial
conditions). Also,
check for floating

nodes or
incorrect model
definitions.

2. Large
Netlists
Slowing
Down
Simulation

If you are
simulating an
entire board, the
netlist may be
huge. Consider
simulating only
the critical
analog blocks or
creating
simplified
behavioral
models for digital
portions. OrCAD
allows you to
define
"simulation
regions" to
isolate parts of
the circuit.

3.
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Transitioning
from
Schematic to

Layout

New users
sometimes

struggle with
footprint

assignments or
pin mismatches.
Always run a
design rule check

after netlist
transfer.

Additionally, use
the "annotate"
function to
ensure all

components have
unique reference
designators.

Conclusio
n

OrCAD PCB
Designer with

PSpice offers a
robust, proven
ecosystem for
designing and
verifying printed
circuit boards. By
tightly coupling
schematic
capture,
simulation, and
PCB layout, it
enables
engineers
detect
correct 1issues
early, reduce
prototype spins,
and deliver
reliable products
faster. Whether
you are working
on a simple
amplifier or a
high-speed
digital board
with multiple
power domains,
the integration of
PSpice

to
and
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simulation inside

the OrCAD
environment
gives you

confidence in
your design.

To get started,
download the
free OrCAD Lite
version from
Cadence, which
includes limited
functionality but
allows you to
explore the key

features. Then,
invest time in
learning PSpice
simulation

techniques and
constraint-driven
layout. With
practice, OrCAD
PCB Designer
with PSpice will
become an
indispensable
part of your
electronics

design toolkit.
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