
XFdtd and Wireless InSite: 
Remcom’s Multi-Physics Toolset



Wireless HD Living Room

High-definition television

Media storage device

We would like these devices to communicate wirelessly.



Devices

• 60 GHz

• Short-range

• High-bandwidth

• Unlicensed 
spectrum

• High Definition 
(1080p, 2k, 4k)

• Wireless HDMI



Goal: Obtain Wireless 
Performance Data for  Device 

• Measurement
– Expensive

– Time-consuming

– Device physical prototypes expensive

– Complete physical prototype impractical

• Simulation
– Less expensive than physical prototypes

– Much faster:  can enable many iterations and rapid 
prototyping

– Very accurate



Achieving the Goal: Simulate Using 
Highest Fidelity Possible

• XFdtd:
• First-principles code
• Time-domain method 
 broadband results 
with one simulation
• Results very quickly 
with XStream GPU 
acceleration
• Accurately resolve real-
world objects using XACT 
technology



Achieving the Goal: Simulate Using 
Highest Fidelity Possible

Use of Finite-Difference Time-Domain method at 60 
GHz requires very small cell sizes (0.5 mm)



Achieving the Goal: Simulate Using 
Highest Fidelity Possible

Such small cell sizes result in a simulation that exceeds 
available memory limits.



The Solution: Multiphysics Toolset

Wireless InSite 2.5XFdtd 7.1



The Solution: Multiphysics Toolset

• XFdtd:
• First-principles code
• Time-domain method 
 broadband results 
with one simulation
• Results very quickly 
with XStream GPU 
acceleration
• Accurately resolve real-
world objects using XACT 
technology

• Wireless InSite:
• Ray tracing and 
GTD/UTD to capture all 
physical effects
• Site-specific simulation
• Accelerated ray path 
calculation for fast 
results



XFdtd: Create Antenna
XFdtd’s 3-D modeling tools can be used to quickly generate a simple antenna

First create a new object as a Sheet Body



XFdtd: Create Antenna
XFdtd’s 3-D modeling tools can be used to quickly generate a simple antenna

The 2-D sketcher will appear.  Use the shape tools 
to draw the cross-section of a pentagon.



XFdtd: Create Antenna
XFdtd’s 3-D modeling tools can be used to quickly generate a simple antenna

Completed pentagon shape.



XFdtd: Create Antenna
XFdtd’s 3-D modeling tools can be used to quickly generate a simple antenna

Next use the Create Pattern tool to create a mirror-
image of the pentagonal shape. (1 of 2)



XFdtd: Create Antenna
XFdtd’s 3-D modeling tools can be used to quickly generate a simple antenna

Next use the Create Pattern tool to create a mirror-
image of the pentagonal shape. (2 of 2)



XFdtd: Create Antenna

Now we have a simple dipole antenna with pentagon-shaped 
elements, giving it a broadband characteristic.



XFdtd: Create Antenna

Feeding the antenna with a broadband pulse means that one simulation can produce S-parameters 
results across many frequencies.  This plot shows a resonance at 60 GHz, and bandwidth sufficient 
for our application.



XFdtd: Simulate Antenna & Device

The antenna can then be modeled inside of a sample device.  After a few adjustments, the 
simulation can be run again to obtain a 3-D far-zone radiation pattern that represents the 
performance of the antenna when operating as part of the device. (1 of 2)



XFdtd: Simulate Antenna & Device

The antenna can then be modeled inside of a sample device.  After a few adjustments, the 
simulation can be run again to obtain a 3-D far-zone radiation pattern that represents the 
performance of the antenna when operating as part of the device. (2 of 2)



Wireless InSite: Model Living Room

The 3-D far-zone pattern can then be imported into Wireless InSite so propagation studies can be 
performed for the entire room.



Wireless InSite: Model Living Room

A dense grid of receiver points can be defined to capture calculated field values at any location in 
the room.



Wireless InSite: Model Living Room

The Full 3-D propagation model is used to consider all relevant interactions (reflections, 
transmission, and diffractions) of RF energy with scatterers in the project space.



Wireless InSite: Model Living Room

The simulation is run.



Wireless InSite: Model Living Room

Results show E-field values at many locations throughout the room.  Note the fast-fading patterns 
generated by constructive and destructive interference by multi-path rays.



Summary

To summarize, we want to model the performance of a high-bandwidth wireless device.



Summary

We begin by modeling an antenna using XFdtd.



Summary

Place the antenna in a device and simulate to obtain 3-D far-zone characteristics.



Summary

Import the 3-D far-zone pattern into Wireless InSite and simulate using the Full 3-D model 
to obtain field values at any desired location.



Remcom’s Multiphysics Toolset

Wireless InSite 2.5XFdtd 7.1



For more information or a personal 
demonstration, please contact us:

www.remcom.com/information-request-form/

Read more about XFdtd and Wireless InSite, watch videos, 
and download this presentation at:

www.remcom.com


