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Abstract: Both physics package and electronic system contribute to the short-term frequency stability of a rubidium a-
tomic frequency standard (RAFS). The contribution of the electronic system to RAFS short-term frequency stability depends
mainly on the phase noise of microwave chain. Structure and operating principle of a typical traditional microwave chain are
analyzed,and the x9 frequency multiplier and the modulator are found to be main sources of noise. To depress phase noise
of the whole microwave chain,a new type of x9 frequency multiplication chain is designed by using SBD ( Schottky Barrier
Diode) for multiplication and increasing carrier frequency of modulation. Test showed that the phase noise of the 90MHz
output signal of the chain is reduced by more than 12dB,and contribution of the chain to the frequency stability of RAFS is
less than 1.9E — 13 at 1s. A short term frequency stability 3. 53E - 13(1s),1.27E - 13(10s) and 3.97E - 14 (100s) of
RAFS has been achieved by using the multiplication chain.

Key words: Rubidium atomic frequency standard; frequency multiplication; frequency modulation ; phase noise; fre-
quency stability
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