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The advantages of LEO include:
Proximity to the Earth: enables low-latency communication, 
high-resolution imaging and stronger signals to be received by 
terrestrial systems.

Lower Launch Cost: It is generally cheaper to launch LEO satellites 
compared to Medium Earth Orbit (MEO) or Geostationary Earth 
Orbit (GEO) satellites due to ride sharing and the higher frequency 
of launches. 

High Orbital Velocity: A constellation can orbit the earth more 
than 10 times per day, enabling more detailed observations and 
imaging.

As traditional terrestrial applications, such as coordinated 
communications, imaging and radar, migrate to space, the need 
for precise time and frequency synchronization follows.

The challenges of LEO are compounded by radiation exposure 
and dynamic orbital environments. Standard timing products 
can degrade quickly in space due to Total Ionizing Dose (TID) 

provides a radiation-hardened timing source that supports long 
mission lifetimes and resilient synchronization.

Summary
As ride sharing and larger payload capacities 
decrease satellite launch costs, Low Earth 
Orbit has become the preferred domain for 

as an orbital altitude between 100 miles and 
1,242 miles. LEO space is dominated by large 
communication constellations like Starlink®

and Iridium® but also hosts a variety of smaller 
constellations of satellites used for Earth 
observation, imaging, weather and climate 
monitoring, as well as a variety of CubeSats 
and other small satellites. 
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LM-010 Role

satellite constellations supporting applications like distributed sensing and network handovers

determination
Improves the accuracy of real-time positioning and navigation algorithms for applications 

requiring sub-meter precision, like earth mapping and weather forecasting

Enhances the performance of Synthetic Aperture Radar (SAR), high-resolution imaging and 
data collection by maintaining phase coherence under varying conditions

Holdover timing
Maintains payload function during signal outages that could be due to orbital eclipse, attitude 

maneuvers or GNSS interference

• 
another clock on the satellite bus.

• 
timestamp and clock downstream systems. Available in two versions—one with an OCXO and the other with a Chip Scale 
Atomic Clock (CSAC) as the local oscillator—the LM-010 can provide low phase noise and holdover stability to a LEO satellite.

•  The LM-010 was designed to survive a TID of 50 krad (OCXO version) and 20 krad (CSAC 
version). The module is also rated for a single event up to 4e8 protons/cm2 and a single event latch-up of 28 MeV-cm2/mg.

Emerging applications, such as data centers in space, further the requirements for timing in Low Earth Orbit. These systems 

based systems. Current LEO satellite applications include:

 Requires coherent timing across long integration intervals to ensure phase alignment and 
imaging quality

passes

 Tight synchronization enables cross link scheduling, coordinated downlinking and distributed 
constellation management

Weather and Climate Monitoring: Instruments measuring atmospheric composition, cloud dynamics and space weather 
require precise synchronization for coordination with ground truth data

 Stable timing references enhance GNSS receivers and navigation systems on the 
satellite, enabling a more accurate orbital position that is critical to sensors and downstream systems

 Missions in astrophysics, gravimetry and particle detection require UTC-traceable time for event correlation 
across distributed sensors

 Laser crosslinks and downlinks require stable timing for modulation, beam steering and minimizing 
bit error rates.

architecture that is purpose built for LEO satellites. The LM-010 ensures reliable timing for stand-alone satellites and large-scale 
constellations, enabling mission success in an increasingly congested space domain. Whether you need standard modules 

deliver high-performance timing solutions that enhance satellite reliability and contribute to mission success.


