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Radio-frequency (RF) distributed ultra-stable oscillators based on ultra-stable Boitiers à 

Vieillissement Amélioré (BVA) are needed for spectral density of phase noise and short term 

stability. With recent progress in ultra-stable RF sources [1-3], noise of distribution amplifiers must 

be the weakest possible to keep the noise floor the lowest. Thus we achieve a high performance 

distribution amplifier (DA). For a 1s integration time, it must be better than 2.5x10-14 [1]. A DA is 

realized and its design and performances are presented. An ultra-stable BVA oscillator is then 

integrated and is fully characterized to validate the system at its highest level. The design is 

optimized for low noise signals to be delivered at RF to be integrated with a BVA reference 

oscillator. A good isolation is expected and it is necessary that output power keep a good flatness 

for both RF outputs. Our purpose consists in optimizing the performances of this device to allow 

integration of the best available commercial BVA oscillators. A set of two distribution amplifiers is 

realized for characterization of the floor of both of these boards. We deduce their performances by 

analyzing the results of S, the spectral density of phase noise measurement. S(1Hz) in the range 

of – 141 dB.rad²/Hz at RF with a 1/f slope. It is obtained by measuring the phase noise of two 

similar outputs of the DA. We deduce the value considering that the two output have identical 

contribution to the noise. Estimation of the frequency stability in terms of Allan variance is 

resepctively y() =1.4x10-14 and  7.3x10-15 at 1s for the 5 and 10 MHz. These are similar to state-

of-the-art results [4] and low enough for distribution of the BVA's. For determining the 

performance of the system in terms of short term frequency stability, main principle is based on 

Dual Mixer Time Difference Multiplication (DMTDM) [2,5]. Thanks to the use of the best 

reference signal for evaluate the performance of the designed and realized DA, measurements 

clearly show that the developed DA is accurate for the new generation of RF state-of-the-art BVA 

oscillators. We demonstrated flicker frequency modulation (FFM) floor better than 4.5x10-14 

±2.5x10-15 at 12 s with an intrinsic noise floor about 6x10-15 at 1 s with a  slope. 

 

References : 

[1] P. Salzenstein, A. Kuna, L. Sojdr and J. Chauvin, “Significant step in ultra-high stability quartz 

crystal oscillators,” Electronics Lett. 46(21), 1433–1434 (2010). 

[2] A. Kuna, J. Cermak, L. Sojdr, P. Salzenstein and F. Lefebvre, “Lowest Flicker-Frequency Floor 

Measured on BVA Oscillators,” IEEE Trans. on Ultrason. Ferroelec. Freq. Contr. 57(3), 548-551 

(2010). 

[3] P. Salzenstein, A. Kuna, L. Sojdr, F. Sthal, N. Cholley and F. Lefebvre, “Frequency stability 

measurements of ultrastable BVA resonators and oscillators,” Electronics Lett. 46(10), 686–688 

(2010). 

[4] C. W. Nelson, F. L. Walls, M. Sicarrdi and A. DeMarchi, “A new 5 and 10 MHz high isolation 

distribution amplifier,” IEEE Freq. Contr. Symp., Boston, USA, 567-571 (1994) 

[5] G. Brida, “High resolution frequency stability measurement system,” Review of Scientific Instr. 

73(5), 2171-2174 (2002). 

 

 

 

 

176 


