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Lumped Circuit Elements in XFdtd
Time domain EM software packages have supported 
simple RLC configurations for many years.

Lumped element occupies 
one FDTD cell edge.
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Lumped Circuit Elements in XFdtd

Simple passive load in XFdtd.
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XFdtd/Circuit Co-Simulation

Norton Equivalent Circuit of 
FDTD/Circuit Interface

Fig. 15.16 from Taflove, A., and S. C. Hagness, Computational
Electrodynamics: The Finite-Difference Time-Domain Method, 3rd

ed., Norwood, MA: Artech House, 2005.
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XFdtd/Circuit Co-Simulation
Import Spice3 format netlist files.

Select from 
valid subcircuit
definitions.
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FDTD/Circuit Co-Simulation
Netlist components can be used as 2-terminal passive 
loads or 2, 3, or 4 terminal matching circuits.
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Simple Antenna Matching
Unmatched 3 GHz Half-Wave Dipole
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Simple Antenna Matching
Matched 3 GHz Half-Wave Dipole
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Simple Antenna Matching
Netlist Matched 3 GHz Half-Wave Dipole
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WiFi/WiMAX Multiband Matching

Pazin, L. and Y. Leviatan, “Inverted Laptop Antenna With Enhanced Bandwidth for Wi-Fi/WiMAX Applications,” IEEE Trans. Antennas
Propag., vol. 59, no. 3, pp. 1065-1068, Mar. 2011.



© Remcom Inc. All rights reserved. 

WiFi/WiMAX Multiband Matching

Unmatched Multiband S-Parameters and System Efficiency
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WiFi/WiMAX Multiband Matching

Optenni Lab Ideal Matching Circuit
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WiFi/WiMAX Multiband Matching

Ideal Matched Multiband S-Parameters and System Efficiency
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WiFi/WiMAX Multiband Matching

Optenni Lab Real Matching Circuit
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WiFi/WiMAX Multiband Matching
Use accurate broadband component 
models in XFdtd.
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WiFi/WiMAX Multiband Matching

Real Matched Multiband S-Parameters and System Efficiency
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Conclusions
 XFdtd/circuit co-simulation allows engineers to:

 Embed arbitrarily complex electronic circuits as passive
loads and/or matching networks in their full wave
electromagnetic simulations.

 Improve the accuracy of EM simulations containing
lumped circuit elements by using broadband circuit
component models provided by manufacturers. This is
especially critical for dissipated power and efficiency
computations.

 Couple and study the effects of electromagnetic
phenomenon including EMI, EMP, and ESD on complex
integrated circuits.



© Remcom Inc. All rights reserved. 

Contact Us
 XFdtd co-simulation questions, collaborations, feature 

requests, beta testing, etc.: Gregory.Moss@remcom.com
 General:

Toll Free: 1-888-7REMCOM (U.S. and Canada)
Tel: 1-814-861-1299
Email: sales@remcom.com
www.remcom.com

 Website Contact: www.remcom.com/contact
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