GNSSDO Use Case:

Commercial Radar

Precision Timing for Commercial Operations

Commercial radar systems, including weather radar networks, air traffic control, maritime navigation and emerging
automotive applications, depend on GNSS Disciplined Oscillators (GNSSDOs) for synchronized data, accurate ranging and
Doppler processing. These systems require precise timing to ensure reliable performance in critical applications like disaster
preparedness, aviation safety and maritime operations.

Operational Mechanics

GNSSDOs in commercial radar systems deliver a stable reference frequency and timing signal to synchronize transmitters and
receivers which is critical for accurate target tracking and surveillance. They discipline a high-quality oscillator (e.g., quartz or
rubidium) to GNSS signals via a tracking loop, locking to GNSS time when signals are available. During disruptions like jamming
or spoofing, the GNSSDO switches to holdover mode, maintaining the last known frequency and phase using advanced
algorithms that compensate for environmental factors such as temperature and pressure. This ensures reliable performance in
applications like air traffic control and weather monitoring.

Real-World Examples
Weather Radar: GNSSDOs are used in systems to monitor precipitation and wind patterns and provide data for severe
weather warnings.
Air Traffic Control: GNSSDOs synchronize radar systems to track aircraft positions accurately, enhancing safety at airports.
Maritime Radar: In radar systems, GNSSDOs are employed for collision avoidance on commercial ships
Automotive Radar: GNSSDOs support ADAS and add features like adaptive cruise control to vehicles

Commercial radar systems require GNSSDOs with low phase noise for Doppler accuracy and high stability for distributed
networks. Environmental tolerance is critical for outdoor deployments, such as weather radar stations exposed to extreme
temperatures or maritime radars on ships. Compact designs are beneficial for emerging automotive radar applications where
space is limited. In addition to offering these capabilities, our GNSSDOs feature customizable RF outputs and ruggedized form
factors to meet diverse radar needs.
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Real-World Scenario

A weather radar station tracks storm systems to provide early warnings for severe weather events. GNSSDOs are utilized for
accurate timing, enabling precise measurements and estimations of the storm'’s trajectory.

MD-013 ULTRA CLEAN - low phase noise, high stability
Weather Radar MD-015 CSAC/MAC - long term stability, holdover
MD-177/MD-178 - low phase noise, small form factor

MD-013 ULTRA CLEAN - low phase noise, high stability
Air Traffic Control MD-015 CSAC/MAC - long term stability, holdover
MD-177/MD-178 - low phase noise, small form factor

MD-300: g-sensitivity, low thermal transient response, small form factor

Maritime
MD-261: extremely small form factor

Our GNSSDOs enhance commercial radar systems with the precision and reliability needed for critical operations. Our products
provide top-end performance in an easy-to-integrate package, making it seamless to add our GNSSDOs to your system design.
Our standard product offerings are customizable to meet your specific radar requirements, and our team can work with you to
design the best product for your application.
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