GNSSDO Use Case:

Military UAV Platforms

Precision Timing for Mission-Critical Operations

From nano drones to high-altitude, long-endurance platforms, Unmanned Aerial Vehicles (UAVs) have become critical for military
Intelligence, Surveillance and Reconnaissance (ISR) and electronic warfare. In UAV platforms, GNSS Disciplined Oscillators
(GNSSDOs) provide precise timing for navigation, communication and payload synchronization, ensuring accurate positioning
and swarm coordination. They discipline a lightweight oscillator to GNSS signals to maintain lock under normal conditions.

When GNSS signals are lost due to obstructions like urban canyons or jamming, GNSSDOs enter holdover mode, using advanced
algorithms to maintain timing accuracy until signals are reacquired.

UAV Application Considerations

+ UAV swarms require tight synchronization for coordinated mission execution. GNSSDOs provide the necessary coherent clock
source for shared time/frequency domains between platforms.
ISR and electronic warfare UAVs benefit from GNSSDOs that contain advanced holdover clocks to maintain system
functionality when GNSS is denied or jammed.
Communication links, especially in the L-band or C-band, demand ultra-low phase noise GNSSDOs to minimize spectral
regrowth and ensure signal clarity.

+  Future UAV systems may also integrate GNSSDOs as timing sources for onboard Al/ML processing where clock stability
affects data fusion algorithms.

Real-World Scenario

A military UAV is conducting reconnaissance and is using the timing from a GNSSDO for accurate navigation and timestamping of
intelligence data. The UAV also relies on the holdover timing from the GNSSDO in the event of GNSS denial and RF jamming from
the adversary.
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UAV Class GNSSDO Considerations Microchip GNSSDO

Nano UAVs

Small Tactical UAVs

Tactical UAVs

Medium Altitude Long
Endurance (MALE)

HALE (high altitude long

endurance)

Weight: < 250 grams

Endurance: 15-30
minutes

Weight: < 25 kg
Endurance: 1-3 hours

Weight: 50-500 kg
Endurance: 4-12
hours

Weight: < 1,500 kg
Endurance: 24+ hours

Weight: > 1,500 kg
Endurance: 24+ hours

Ultra-low SWaP

Minimal holdover (seconds)
Fast GNSS reacquisition
Low power consumption

Tight SWaP constraints

Low power

Fast GNSS reacquisition

Short-term holdover stability for brief
GNSS outages

Moderate holdover capability

Low phase noise for RF payloads
Short term stability for sensor fusion
Low phase noise for communications

Excellent holdover (hours)

Ultra-low phase noise for radar/
communications

Precise time alignment across payloads

Long term holdover for extended GNSS
denial (hours/days)

Ultra-low phase noise for radar/
communications

Precise time alignment across payloads

MD-261
MD-300

MD-261
MD-300
MD-015 CSAC

MD-300
MD-015 CSAC/MAC
MD-175
MD-178

MD-300
MD-015 CSAC/MAC
MD-013 ULTRA CLEAN
MD-175
MD-177

MD-300
MD-015 CSAC/MAC
MD-013 ULTRA CLEAN
MD-175
MD-177

Our portfolio of GNSSDOs includes products designed specifically for SWaP-constrained applications like UAVs and drones.

The MD-261 packs impressive performance in a package that is less than 1 cubic inch in volume. The MD-300 was developed
specifically for platforms that operate in harsh environments with high vibration and rapid changes in temperature. The MD-015
has an on-board Chip Scale Atomic Clock (CSAC), which provides atomic-level holdover at only 2 watts. Our portfolio includes
other modules designed for holdover and low phase noise performance in small form factors with low-power requirements.
Our low-SWaP, rugged solutions are customizable to meet unique mission needs. Partner with Microchip to integrate high-
performance timing into your UAV platforms.
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