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Offers Engineers & PCB Designers unprecedented simulation

speed, ease of use and accuracy at an affordable price

Industry Leading 2D (BEM) Field Solver precision

Characteristic impedance, edge-coupled & broadside-coupled differentiall impedance
Relative Signal Propagation with 'Matched Delay Optimization'—ideal for DDRx design
Termination Planner - series termination based on IBIS models & distributed system

Unique Field Solver computation of multiple differential technologies per signal layer
Extensive Dielectric Materials Library —over 30,700 rigid & flexible materials up to 100GHz
Interfaces—Allegro, Altium, Excel, HyperLynx, OrCAD, PADS, Zmetrix TDR, Zuken & PC-2581B
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developed for high-speed design.”
- Barry Olney

entire frequency range dramatically improving product performance

Fast AC impedance analysis with plane resonance and projected EMI
Definition of plane size, dielectric constant & plane separation
Extraction of plane data from the integrated iCD Stackup Planner
Definition of voltage regulator, bypass/decoupling capacitors, mounting loop inductance
PDN EMI Plot with FCC, CISPR & VCCI Limits. Frequency range up to 100GHz
Extensive Capacitor Library —over 5,650 capacitors derived from SPICE models

“iCD Design Integrity software features
a myriad of functionality specifically
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Return Path Discontinuities

by Barry Olney
IN-CIRCUIT DESIGN PTY LTD / AUSTRALIA

Simultaneous switching noise (SSN) is a
major problem in high-speed systems. But, the
underlying issue is really the management of
transmission line return currents that flow on
the nearby reference planes, causing the planes
to bounce. High-speed design is not as simple as
sending a signal from the driver to the receiver,
over an interconnect. Rather, one should also
consider the presence and interaction of the
power distribution network (PDN) and how and
where the return current flows. A logic sche-
matic diagram masks details crucial to the op-
eration of unintentional signal pathways vital
to understanding signal performance, crosstalk
and electromagnetic emissions.

PCB designers, generally, take great care to
ensure that critical signals are routed exactly to
length from the driver to the receiving device
pins, but take little care of the return current
path of the signal. Current flow is a “round
trip” and the critical issue is delay, not length.
If it takes one signal longer for the return cur-

rent to get back to the driver—around a gap in
the plane for instance—then there will be skew
between the critical timing signals. Return path
discontinuities (RPDs) can create large loop ar-
eas that increase series inductance, degrade sig-
nal integrity and increase crosstalk and electro-
magnetic radiation.

Four factors must be considered in order to
mitigate the RPDs:

1. Recognize the impact of RPDs.

2. Understand the importance of
referencing.

3. Identitfy the location of the RPDs-
path of least inductance.

4. Take corrective action to mitigate
the RPDs.

1. Recognize the Impact of RPDs

Ground impedance is at the root of virtu-
ally all signal and power integrity problems-low
ground impedance is mandatory for both. This
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