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Development of Miniaturized Ultra-stable
Oscillator for Aerospace Application
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Abstract: Based on the principle of OCXO, a method to reduce the phase noise is proposed. With the low
phase noise oscillation circuit design, high precision temperature control circuit design, and mechanical and
electrical integration, we develope a miniaturized ultra-stable oscillator (USQ) for aerospace application.
The size of the USO is 99mm X 88mm X 55mm. Through tests of the product, the short-term stabilities
of the USO have reached 2. 11X10 " /1s, 3. 28X10 " /10s, and 8. 61X 10 " /100s, and the phase noise
are —129. 4dBc/Hz@1Hz and —147. 0dBc/ Hz@10Hz.
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Fig. 1 Pierce circuit equivalent diagram
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Fig. 2 Ultra-stable oscillator design
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Tab. 1 Test results of three-source cycle comparison

A M 75 /
Li(f) Lis(f)  Las(f) LiCf)  Lo(f) Ls(f)
(dBe/Ha ©" f 13(f 3 (f 1 (f 2 (f 5 (f

1Hz —129.4 —128.2 —128.4 —132.1 —132.6 —130.4
10Hz —144.8 —144.3 —144.7 —147.4 —148.2 —147.2
100Hz —148.7 —149.1 —149.1 —151.7 —151.7 —152.5
1kHz —149.3 —150.0 —150.0 —152.3 —152.3 —153.8
10kHz —149.7 —150.1 —150.1 —152.7 —152.7 —153.5
100kHz —150.5 —150.6 —150.6 —153.5 —153.5 —153.7
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