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RFS1B:  Rubidium Oscillator with Integrated GPS/GNSS Receiver 
 

 
 

       RFS1B with integrated GNSS receiver 

Description 

 

The RFS1B is a high-quality rubidium oscillator module with built in GNSS satellite receiver.  It can either run in 

free run mode or be disciplined by the GNSs receiver connected to the worlds satellite systems.  

 

The integrated receiver operates with the following satellite systems: GPS, Galileo, GLONASS or BeiDou and 

can use the SBAS or QZSS augmentation systems.  

 

A special feature of the RFS1B is the very low phase noise, typically -130 dBc/Hz at a 10 Hz offset.  This is 

typically 30 to 40 dB lower than competitive units.   The entire oscillator is very reliable and has been designed 

for a 20-year life.  

 

The RFS1B can be monitored and controlled by the supplied software. 

 

Windows Software 

 

The RFS1B is supplied with windows software that can be used to monitor and control the device.  A screen print 

of this software is shown below.  The RFS1B is connected to a PC via RS232 or its USB interface. 
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Specifications 

 

• 10 MHz Output: 10 MHz sine wave @ 0.5 Vrms, ±10 % 

• Output Pulse: 1 pps derived from the rubidium oscillator 

• Aux Out: Programmable squarewave from 0 to 10 MHz in 1 Hz steps.  The duty cycle is also 

programmable.  This is derived from the GNSS receiver and may have up to 50 ns jitter. 

• Input: 1pps.  Rubidium oscillator is disciplined by either the internal GPS/GNSS receiver or an 

external 1 pps signal. 

• Phase noise (SSB) < -95 dBc/Hz (1 Hz offset), -130 dBc/Hz (10 Hz), < -150 dBc/Hz (100 Hz), <-155 

dBc/Hz (1 kHz), < -158 dBc/Hz (10 kHz) 

• Spurious < -130 dBc (100 kHz BW) 

• Harmonic distortion < -25 dBc 

• Return loss >25 dB @ 10 MHz 

• Accuracy at shipment ±5 × 10-11 

• Aging (after 30 days in freerun) < 1 x 10-11 (72 hours), <5 × 10-11 (monthly), <5 × 10-10 (yearly) 

• Aging when connected to a GNSS satellite system:  Zero.  Fully disciplined by the satellite signal. 

• Short-term stability <2 × 10-11 (1 s), <1 × 10-11 (10 s), <2 × 10-12 (100 s) 

• Holdover 72-hour Stratum 1 level 
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• Time Drift in free run mode: < 1 us/72 hours typical (after 30 days continuous operation) 

• Frequency retrace ±5 × 10-11 (72 hrs. off then 72 hrs. on) 

• Settability <5 × 10-12 

• Trim range ±2 × 10-9 (0 to 5 VDC), ±1 ppm (via RS-232) 

• Warm-up time <6 minutes (time to lock), <7 minutes (time to 1 × 10-9) 

 

Electrical 

 

• Input voltage +24 VDC ± 5% 

• Current 2.4 A (warm-up), 0.7 A (steady state), at 25 °C (Note 1) 

• USB or RS232 Interface: Free Windows software can be used for monitor and control   

 

Environmental 

 

• Operating temperature −20 °C to +65 °C (baseplate) 

• Temperature stability ±1 × 10−10 (−20 °C to +65 °C baseplate) 

• Storage temperature −55 °C to +85 °C 

• Magnetic field <2 × 10-10 for 1 Gauss field reversal 

• Relative humidity 95 % (non-condensing) 

 

Miscellaneous 

 

• Design life: 20 yrs. 

• Size : 153 mm (depth) x 81 mm (wide) x 77 mm (high) 

• Weight 0.7 kg 
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