
Design Challenges and Solutions in Achieving Ultra-Low-Power 
OCXO's for Portable and Unpowered Environments

Synchronising the connected future
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SWaP-C at Edge

Stability Target: Stratum 3E level stability 
• 10ppb temperature stability across operating temperature 
• 1ppb/day ageing performance 
ADEV performance 
• time-domain frequency stability e-11 /1-100s

   1.5W - 2.5W OCXOs    Target 150mW 

The Legacy Equipment
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• Autonomous Underwater Vehicles, Man Pack Radios, Automated Guided Vehicles, Drones   

Emerging applications
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 AT-Cut Crystal     SC-Cut Crystal

Crystal selection 
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Oven Control 
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Power vs Spectral Purity 
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Holder Crystals vs Strip – SC cut 

Feature HC43 crystal Strip Crystal 

OCXO Footprint 550 mm2 126 mm2

Thermal Mass (C) ≈40 J/°C ≈5 J/°C

Warm-up Time ≈5 minutes ≈1 minute

Steady State Power ≈1.5 W ≈0.6 W
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Key design elements to achieve low power 



8

Industrial (-40 to 85) vs application range ( -10 to 55) 

Limiting operating temperature range
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Warm up examples  
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Typical SMD OCXOs have higher thermal leakage

Managing thermodynamics 
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Leakage for Hermetically Sealed Devices
• 3.5-4.5mW/oC

Target specification 
• 1.3-1.5mW/oC

Improving thermal leakage
• Vacuum Encapsulation
• Structural Support Minimisation
• Low-Emissive Coatings
• Low-profile crystals

Creating Isolated Micro-climate
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Startup current 262 mA

Turnover Point at 60 oC 5V  VCC 

Temperature in 
degrees Frequency Stability in ppb Current(A)

-10 19999959.79 1.24
0.0604

25 19999959.77 0.03
0.0236

45 19999959.83 3.42
0.0190

50 19999959.87 5.11
0.0112

Measurements on the LP OCXOs
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Low Power OCXOs are viable options
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