GNSSDO Use Case:

Scientific Research

Precision Timing for Commercial Operations

Scientific research in fields like physics, astronomy and metrology relies on ultra-precise timing references to conduct
accurate experiments and observations. Whether the application is synchronizing particle detectors, timing celestial events, or
maintaining time standards, precise timing is fundamental to advancing scientific knowledge.

GNSS Disciplined Oscillators (GNSSDOs) provide nanosecond accuracy and low jitter, which are critical for scientific applications.
In particle physics, precise timing is essential for time-of-flight measurements and synchronizing data from multiple detectors,
as seen in experiments at facilities like CERN. In astronomy, GNSSDOs coordinate global telescope networks to study transient
phenomena like pulsars or gravitational waves. Metrology laboratories use GNSSDOs to maintain traceable time standards that
support critical infrastructure like telecommunications and power grids. The stability and reliability of GNSSDOs ensure data
integrity in long-duration experiments, where even minor timing discrepancies can compromise results.

Real-World Examples

* Particle Physics: Synchronize detectors in particle accelerators for precise particle collision timing
¢ Astronomy: Used in pulsar timing arrays to measure signal arrivals from space

* Metrology: Serve as reference clocks to maintain UTC time standard

Key Requirements

* Ultra-High Stability: For long-term experiments and observations

* Low Phase Noise and Jitter: To ensure precise measurements

¢ Environmental Compensation: For reliable operation in laboratory or field conditions
* Customizable Outputs: To integrate with various scientific instruments

Real-World Scenario

Telescopes worldwide use GNSSDOs to synchronize and timestamp observations, capturing detailed images of celestial events
with high accuracy.

Our GNSSDOs meet these requirements with state-of-the-art stability and flexibility, supported by proprietary algorithms that
maintain accuracy across diverse conditions.
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The MD-013 ULTRA CLEAN is a mezzanine-mount GNSSDO
module that has exceptional close-in phase noise performance.

Offset Phase Noise
1 Hz -119 dBc/Hz

MD-013 ULTRA CLEAN
Phase Noise 10 Hz -140 dBc/Hz
Performance 100 Hz -155 dBc/Hz
1 kHz -160 dBc/Hz
10 kHz -164 dBc/Hz

The MD-177/MD-178 is a PC board mount PPS/GNSS disciplined
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The MD-014/MD-015 MAC version is a mezzanine-mount, PPS/
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The MD-175/MD-176 is a PC board mount GNSS/PPS disciplined
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The MD-013 ULTRA CLEAN excels at short-term frequency
stability. The MD-013 ULTRA CLEAN can maintain sub-E-12
stability over observation periods from 1-100 seconds.
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100s 9E-13

Our GNSSDOs are trusted by researchers worldwide to provide the precision and reliability needed for groundbreaking
discoveries. Our solutions are customizable to meet the unique requirements of physics, astronomy and metrology projects.
Partnering with our team gives you access to high-performance timing systems that drive scientific innovation. Contact us to
learn how our GNSSDOs can support your research endeavors.
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