GNSSDO Use Case:

SATCOM

Precision Timing for Mission-Critical Operations

SATCOM systems are critical to military operations, as they enable resilient global connectivity for voice, data, timing, ISR
transmission and battlefield coordination. SATCOM systems can be deployed in a variety of environments and platforms
including ground, airborne, maritime and space. These systems typically operate across a range of frequency bands including
L-band, S-band, C-band, X-band, Ku-band, and Ka-band, making it difficult to jam the entire spectrum. SATCOM networks
require precision timing for up/down conversion, carrier phase synchronization, modulation/demodulation and coordinated
transmission protocols.

Operational Mechanics:

In satellite communications, GNSS Disciplined Oscillators (GNSSDOs) provide precise timing for synchronization between ground
stations and satellites, ensuring accurate frequency reference and timing alignment for voice, data and ISR applications. They
discipline an oscillator to GNSS signals, maintaining lock under normal conditions. During GNSS outages, the holdover capability
ensures uninterrupted communication by maintaining timing accuracy. The disciplined oscillator ensures stable performance
across various environmental conditions, supporting global connectivity for systems like the Defense Satellite Communications
System (DSCS).

SATCOM GNSSDO Application Considerations
Phase noise: SATCOM systems often operate at high-frequency bands, requiring the up and down conversion of RF signals.
An ultra-low phase noise reference is a critical requirement to ensure the spectral purity of transmitted signals and to
minimize adjacent channel interference.
Frequency stability: Local oscillator instability can degrade the modulated signal quality and introduce phase errors into high-
data-rate SATCOM links
Timing alignment: Networked SATCOM terminals require precise time alignment to ensure quality of service, reduce packet
loss and enhance cryptographic key management.
Holdover: Tactical and airborne SATCOM systems often operate in GNSS-denied environments, where holdover timing is
critical to maintaining performance
Size, Weight, and Power (SWaP): Tactical SATCOM systems operating on Unmanned Aerial Vehicles (UAVs) and vehicle
platforms demand GNSSDOs with excellent shock and vibration tolerance, low-G sensitivity, low thermal transient response
and low SWaP
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Real-World Scenario
Teams on the battlefield communicate with each other and with the command-and-control center securely via satellite
because local radio transmission is being jammed by the adversary. GNSSDOs ensure synchronized clocks for encrypted data

transmission, maintaining accuracy in this contested environment.
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Our GNSSDOs provide precision and reliability for SATCOM systems to deliver global connectivity. Our portfolio includes options
centered around ultra-low phase noise performance with the MD-013 ULTRA clean and MD-177/MD-178, timing holdover with
the MD-015 Chip Scale Atomic Clock (CSAC) and Miniature Atomic Clock (MAC) variants and harsh environment performance
with the MD-300. We work closely with customers to help them design our modules into their systems and can develop custom

solutions if our standard products do not meet your exact needs
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