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Precision Timing for Mission-Critical Operations
Military vehicle platforms, including armored personnel carriers and main battle tanks, rely on precise time and frequency for 
navigation, communications, electronic warfare and battlefield networking. 

Operational Mechanics
GNSS Disciplined Oscillators (GNSSDOs) provide time synchronization for networked operations, enabling command and 
control (C2) vehicles to distribute timing across systems and networks. They ensure rugged performance in harsh environments, 
withstanding temperature extremes, shock and vibration. Holdover supports missions during GNSS denial, while low phase 
noise enhances electronic warfare systems, like jammers. Low Size, Weight, and Power (SWaP) designs reduce power budgets 
and facilitate integration into space-constrained platforms.

Vehicle Platform GNSSDO Application Considerations
•	 Time Synchronization for Networked Operations: Precise timing is the cornerstone of enabling command and control vehicles 

to distribute synchronized timing across onboard systems, communications gear and battlefield networks. 
•	 Ruggedization for Harsh Environments: GNSSDOs used in vehicle platforms are subject to temperature extremes, mechanical 

shock and vibration, necessitating the use of local oscillators that can endure these environmental effects.
•	 Holdover During GNSS Loss: GNSSDOs with atomic local oscillators or high-stability OCXOs provide timing holdover during 

periods of GNSS denial, enabling mission systems to continue normal operation.
•	 Electronic Warfare (EW) Readiness: Platforms supporting EW systems require low-phase-noise frequency references to ensure 

performance of RF payloads like jamming, sensing and direction-finding systems.
•	 Low SWaP for Platform Integration: Space-constrained vehicles benefit from highly integrated GNSSDOs with low SWaP 

requirements to reduce the overall power budget of the platform.
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Real World Scenario:
A convoy of military vehicles navigates through a mountainous region with limited GPS coverage. GNSSDOs provide accurate 
holdover timing to the on-board navigation system, enabling coordinated movements and precise positioning in this challenging 
environment.

Microchip GNSSDO Characteristics

MD-300 Harsh-Environment 
GNSSDO

The MD-300 GNSSDO is designed to operate in harsh environments with high shock, 
vibration and temperature changes. The MD-300 is only 1.5 in by 2.5 in and has a low 

power draw, making it an excellent option for mobile platforms.

MD-015 CSAC/MAC The MD-015 Chip Scale Atomic Clock (CSAC) and Miniature Atomic Clock (MAC) variants 
provide extended timing holdover for GNSS-denied environments.

MD-013 ULTRA CLEAN The MD-013 ULTRA CLEAN is the highest performing low phase noise and short-term 
stability (ADEV) GNSSDO available. 

MD-177/MD-178 These products provide very-low phase noise 10 MHz and 1 PPS outputs and are 
designed to be mounted directly to a PC board for integration into existing systems.

Our GNSSDOs deliver precision and durability for military vehicle platforms. Our portfolio is designed to operate in the most 
difficult environments, including high shock and vibration, rapid temperature changes and complete GNSS denial. It is critical 
that vehicle platforms have access to precise time and frequency in any of these scenarios to ensure that soldiers and operations 
can continue to operate effectively. Our team can work with you to transform any of our standard products and develop a 
custom solution to meet your application-specific requirements. As industry leaders in developing advanced PNT systems, we 
will take care of your PNT requirements so that you can focus on the rest of your system design.


