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Design of low phase noise millimeter wave frequency synthesizers

LIAO Liang-bing** DENG Xian-jin> ZHANG Hong-yu'
(1.School of Electronic Engineering UESTC, Chengdu Sichuan 610054 China
2.Institute of Electronic Engineering China Academy of Engineering Physics Mianyang Sichuan 621900 China)

Abstract The importance of millimeter wave frequency synthesizers was introduced briefly, the
advantages and disadvantages of two schemes of millimeter wave frequency synthesizers were analyzed,
and a final design scheme of millimeter wave frequency synthesizer was put forward by the combination of
these advantages and the Direct Digital Synthesis(DDS) technology. A systematic experiment of the
scheme was performed, and the results showed that the phase noise was -85 dBc/Hz@10 kHz, which
indicated that the performance of the whole millimeter communication system had been improved.
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TablelTechnical specifications
29 items specifications
’ frequency coverage 39.5 GHz-40 GHz
@ + » phase noise -85 dBc/Hz@10 kHz
spurious suppression —45 dBc
“ + ? frequency resolution 10 kHz
10 kHz
(Direct Digital Synthesis DDS) 1 GHz
3 100 MHz 4| 100 M |—>| PLL1 |—>| BPF1 |—>| DDS |
PLL1 1GHz | . 115 MHz-120 MHzl
DDS DDS 115 MHz~120 MHz 11.5 GHz-12 GHz
PLL3 X2 BPF2 4—| PLL2
PLL3 11.5 GHz | | | |
~12 GHz 100 MHz Y 28 GHz 39.5 GHz-40 GHz
5 .
PLL3 14 GHz BPF3 )
28 GHz Fig.3 Diagram of low phase noise millimeter wave frequency synthesizers
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L
L,=L+L+--+L=N-L (1)
AL=L,-L=N-L-L (2)
20lgAL =20IgN 3)
N [5]
—155 dBc/Hz@10 kHz PLL1 -121 dBc/Hz@10 kHz
DDS 20IgN DDS —140 dBc/Hz@10 kHz
DDS ADI AD9910 —-145 dBc/Hz@10 kHz DDS
—140 dBc/Hz@10 kHz PLL2 —-100 dBc/Hz@10 kHz 100 MHz
PLL3 —98 dBc/Hz@10 kHz -92 dBc/Hz@10 kHz
-92 dBc/Hz@10 kHz
3.2

1) PLL



1 35
2) DDS DDS
PLL
DDS
DDS 1 GHz 115 MHz~120 MHz
DDS
115 MH~120 MHz 50 MHz ~70 dBc DDS
DDS PLL2
20IgN AD9910 -90 dBc PLL2
-48 dBc -48 dBc
3)
11.5 GHz~12 GHz 28 GHz 12 GHz 28 GHz 35 GHz~45 GHz 7
36 GHz 44 GHz 4 GHz
3.3
AD9910 0.23 Hz 100 23 Hz
+0.1x107" ppm +1 kHz
4 Ref 20dB 40.000 000 096 GHz
Norm
Lo
40 GHz 10° bk
4 300 Hz 4 4B/ I
10 kHz 60 dB AR
A
L, =-60dB-10Ig300 = -85dBc/Hz@10kHz  (4) /
7 dB Ol Ny
f : |
—45 dBc
Center 40.000 000 1 GHz 2 kHz Span 20 kHz
Fig.4 Experimental results
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