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TECHNOLOGY SUMMARY US PATENT PENDING

The Sandia wave reflector is a magnetic conductor for wireless transmissions near 433 MHz. The device reflects
perpendicular electromagnetic waves in-phase and suppresses surface waves resulting in improved gain
performance and effective operation regardless of physical placement.

The reflector achieves gain improvement through a
guarter-wave short phenomenon. The height of the
ceramic rods is electrically equivalent to a quarter-
wavelength near 433 MHz. The rods are able to
provide this electrical delay in a small form factor due
to their high dielectric constant. As an
electromagnetic wave travels through the rods along
their axes it receives a 1/4 period of phase delay be-
fore it reaches the conductive short. The conductive
backing reflects electromagnetic waves with a +180°
phase, and then the waves travel back through the
rods along their axes to receive another 1/4 period of
phase delay. This causes the waves to arrive at the Device weighs 0.3 kg with dimensions of 21 x 43 x 320 mm.
antenna surface with a +180° phase and a 1/2 period
delay, creating positive interference that effectively
doubles the gain of the antenna.

Figure 1. 433 MHz antenna and wave reflector
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Antenna Without and With the Wave Reflector
Solid Lines for Gain; Crossed Lines for Return Loss
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POTENTIAL APPLICATIONS-433 MHz

Voice Communications Inventory Reconciliation
Mobile Robots Security Alarms
Tracking Devices Wireless Information Storage

TECHNOLOGICAL BENEFITS

e Improved return loss
e Gain reinforcement
e Placement immunity— reflector operates effectively regardless of physical placement

e Reduces design time required for antennas needed in various environments

TECHNOLOGY READINESS LEVEL

At 433 MHz (425-438 MHz) Sandia estimates the wave reflector to have a technology readiness level of
approximately 8. It has been proven to work in its final form under expected conditions.

CONTACT INFORMATION

For more information or discuss licensing opportunities contact us at

ip@sandia.gov.
Referto SD # 12134
To learn more and sign up for automatic email updates please visit our website at

https://ip.sandia.qov.
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