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RMRO-10M-Sf-LN-c5 Low Noise Rubidium Oscillator Module is a sub miniature atomic clock combined with 
‘active noise filter’ technology. This rubidium oscillator has 100x less drift than OCXO’s. With short term stability 
of 2x10‐12/s @ 100s this rubidium oscillator provides significant improvement in performance over other rubidium 
components 
Order Examples: RMRO-10M-Sf-LN-A-3-c5 

Description: (Low Noise Rubidium Oscillator Module, 10MHz, SMA Female Connectors, Frequency Stability A, 
Phase Noise option 3) 

Additional options Frequency Stability A or B Phase Noise option 1 / 2 Or  3 (see Table below) 
 

Specifications  
Output  10MHz  
Level +7dBm (±2dBm) into 50 Ohms, 0.5Vrms (Specify for 75Ω load) 
Connector SMA 

Frequency Stability 
Allan Deviation 

 Option A Option B 
1s ≤2x10‐12 ≤7x10‐13 
10s ≤5 x10‐12 ≤1x10‐12 
100s ≤7 x10‐12 ≤2x10‐12 

Phase Noise(SSB) 

 Option 1 Option 2 Option 3 
1 Hz -110dBc/Hz -113dBc/Hz -115dBc/Hz 
10Hz -135dBc/Hz -138dBc/Hz -140dBc/Hz 
100Hz -145dBc/Hz -152dBc/Hz -154dBc/Hz 
1kHz -155dBc/Hz -155dBc/Hz -155dBc/Hz 
10kHz -158dBc/Hz -158dBc/Hz -160dBc/Hz 

Harmonics <‐30dBc 
Spurious 100 KHz BW <100dBc 

Aging(After 30 days) 

≤5x10‐12 /day  
≤5x10‐11 /month  
≤5x10‐10 /Year 

Applications 
 Where sizes are restricted this ‘breakthrough’ low noise rubidium oscillator will 

enable new applications 
 Extended holdover for CDMA, WiMAX and LTE base stations 
 Higher stability and low phase noise communication and surveillance applications 
 Compact designs and portable and mobile applications 
 Production Test Reference for instrumentation 
 Microwave Test Bench or Test solution 
Feature 
 Sine wave or CMOS/TTL output 
 100 x less drift than OCXOs 
 Lower power consumption 
 Compatible with 50Ω or 75Ω load 

 ‐115dBc/Hz@1Hz Phase noise 
 5x10‐11 Accuracy  
 Short term stability 2x10‐12/s@100s 
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Frequency accuracy  
Accuracy at shipping @ 25°C 5 x 10‐11 
Frequency Retrace ±3x10‐11 After 1 hours of continues operation 

Start Up (Warm) Time 
<5 minutes, time to lock 
<6 minutes to 1x10‐9 at room temperature 25°C 

Frequency 
Adjustment 

Mechanical ±2x10‐09 
Electrical ±5x10‐09 
(Optional) Control Voltage 0 ~ 5Vdc 

Power Supply +12VDC to +15 VDC  

Power Consumption @ 25°C 
Warm Up:  22W max 
Stabilized: 6W 

Temperature 
Operating ‐20 to +60°C Extended range available: -40 to +60°C 
Storage -40 to +85°C 

Temp stability  <3x10‐9 over operating temperature range (-20 to +60°C) 
Relative humidity 94% non‐condensing 

Magnetic Field 
Sensitivity  ±5x10‐12 Gauss   ±2x10‐11 
Atmospheric Pressure (mbar) 1x10‐13 per mbar 

Approx. MTBF Stationary 100,000 hours 
Mechanical  
Dimension  without cover L 101 x W 60.5 x H 34mm  
 with cover L 101 x W 60.5 x H 37mm  
Approx. Weight 315 grams 
Data output & monitoring RS232, 9600 baud rate 
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Rubidium Oscillator with Cover -  Mechanical drawing 

 

Units: mm 
Not to Scale 
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Pin Connections 

Pin Function Description  

1 Lock Status OFF: locked, ON: not locked 
2 RXD Serial data receive 
3 TXD Serial data transmit 
4 Power Supply Input power supply between +12~15V 
5 GND Ground 
6 GND Ground 

7 
Frequency 
adjustment 

Apply 0‐5 volt to adjust the frequency 

8 Voltage reference 
+5V supply voltage to be used for frequency 
adjustment 

9 Not used Not used 
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Operating Procedure 
  
Introduction 
  
The basic module contains two principal internal units: 
1) A Rubidium Atomic Frequency Standard. 
2) An Oven Controlled Crystal Oscillator used to provide a clean low noise output. 
3) The Associated External Power Supply. 
  
Additionally 2 indicators are available to monitor the status of the instrument. These are: Rubidium Unlocked and Power. 
  
Getting Started 
  
Check that the appropriate supply voltage is being used. Connect the external supply to the unit either via JP1 P2 +Vdc / P3 GND or 
JP2 P1 +Vdc / P2 GND. 
  
The 'ON' indicator LED will come on and it will remain on. The 'UNLOCKED' indicator will initially come on. 
  
The 10 MHz output is available from the SMA socket on the side of the module. 
  
The units' warm time is approximately 5 minutes. Frequency stabilization time is up to 15 minutes depending on the detailed 
specification of the particular Rubidium fitted. Once the rubidium has locked the 'UNLOCKED' indicator LED will turn off and will remain 
off as long as the instrument is performing correctly. 
  
  
Cleaning Instructions 
  
To ensure long and trouble free operation, keep the unit free from dust and use care with liquids around the unit. 
  
Be careful not to spill liquids onto the unit. If the unit does get wet, tum the power off immediately and let the unit dry completely before 
turning it on again. 
  
Never spray cleaner directly onto the unit or let liquid run into any pan of it. Never use harsh or caustic products to clean the unit. 
  
  
Additional Notes 
  
1) The preferred heat path for the 6W of heat generation:  
The internal modules are not touching the enclosure which means heat will convect and radiate from the enclosure/body in all 
directions. 
The heat dissipation from RMRO-10M-Sf-LN-c5 body is slow and around +40°C to +50°C.   
  
2) Use of magnetic shielding material from fans: 
RMRO-10M-Sf-LN-c5 will operate normally as long as the ambient temperature (surrounding the RMRO-10M-Sf-LN-c5) does not 
exceed +60°C. If the shielding material is metal then the heat will dissipate slowly and in this case it should not cause any problems.  
  
3) Magnetic susceptibility is very much depends on the level of Magnetic Field strength. The RMRO-10M-Sf-LN-c5 has two layers of 
shielding which make this module very resilient to EMI 
.   


