GNSSDO Use Case:

Commercial Navigation

Precision Timing for Commercial Operations

Commercial navigation systems in aviation, maritime and land-based transportation depend on Positioning, Navigation,
and Timing (PNT) to ensure accurate positioning, which is critical for safety. From aircraft tracking to maritime docking and
autonomous vehicle routing, precise timing underpins the performance of these systems.

GNSS Disciplined Oscillators (GNSSDOs) provide precise timing references that enhance the performance of navigation systems,
particularly those relying on GNSS. GNSSDOs calculate vehicle positions by measuring the time of arrival of GNSS signals,
ensuring that GNSS receivers and Inertial Navigation Systems (INS) maintain precise time synchronization to enable accurate
Position, Velocity and Attitude (PVA) solutions. In GNSS-denied environments like tunnels or urban canyons, the GNSSDO
operates in holdover mode, using an internal oscillator to maintain timing accuracy until signals are reacquired to ensure safe
and reliable navigation. This resilience is vital for safety-critical applications like air traffic control and maritime navigation.

Examples
Aviation: GNSSDOs support flight management systems in commercial aircraft for precise navigation
Maritime Navigation: GNSSDOs are used in ship navigation systems for accurate positioning.
Land-Based Transportation: GNSSDOs enable fleet management for logistics companies and support autonomous vehicle
navigation.

Key Requirements
High Positioning Accuracy: Essential for safety-critical applications, such as aviation’s ADS-B with < 2-second latency
Environmental Resilience: Operation in diverse conditions, including high altitude, high shock and vibration and maritime
environments
Holdover Performance: To maintain accuracy during GNSS outages ranging from a few minutes to several hours
Low Power Consumption: To meet strict power budges of battery-powered and mobile devices, such as portable navigation
units
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Real-World Scenario
Commercial aircraft use GPS-based navigation systems for precision landing in low-visibility conditions. GNSSDOs provide
accurate timing to the landing and navigation systems, enhancing safety and efficiency in air travel.

Application Microchip GNSSDO

MD-300 - High shock/vibration resistance, temperature stability, small SWaP
Aviation MD-015 CSAC - Low power, 3.0 ys holdover over 48 hours
MD-015 MAC - 1.0 ps holdover over 48 hours
MD-300 - High shock/vibration resistance, temperature stability, small SWaP
Maritime MD-015 MAC - 1.0 ps holdover over 48 hours
MD-013 ULTRA CLEAN - Excellent short-term stability and phase noise performance
MD-300 - High shock/vibration resistance, temperature stability, small SWaP
MD-013 ULTRA CLEAN - Excellent short-term stability and phase noise performance
MD-261 - Extremely low power, small GNSSDO
MD-300 - High shock/vibration resistance, temperature stability, small SWaP

Land Based

Portable

Our GNSSDOs enhance commercial navigation systems with the precision and dependability needed for safe, efficient
operations. Our solutions are customizable to meet the specific requirements of aviation, maritime and land-based
transportation, delivering optimal performance in any environment. Our team can be your trusted partner to help integrate our
high-performance timing solutions into your navigation systems and drive innovation in transportation technology.
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