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DEVELOPMENT OF MILLIMETER WAVE VCO MMIC
WITH LOW PHASE NOISE

CHEN Ji-Xin, HONG Wei, YIN Xiao-Xing, CHENG Feng, YAN Pin-Pin
(State Key Lab. of Millimeter Waves, Dept. of Radio Engineering,
Southeast University, Nanjing 210096, China)

Abstract: A millimeter wave voltage-controlled oscillator (VCO) MMIC was designed and fabricated with 0. 18um GaAs
PHEMT process. The VCO employs reflective structure, and is optimized at frequency band of local multipoint distribution
service (LMDS) in China. The chip was fabricated with OMMIC EDO2AH process. Its the size is 1. 2mm x 0. 8mm. The
measured output power of the MMIC VCO is 7. 3dBm, the phase noise is — 101dBc/Hz@ 1 MHz at 28. 46GHz, and the tun-

ing range is 27. 5 ~ 30. 4GHz.
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Fig. 1 (a) Configuration of a reflective oscillator
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Fig.1 (b) Oscillation network composed of active and res-
onating circuits
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Fig.2 Impacts of different noises on the phase noise of the
oscillator
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Fig. 3 Schematic of the MMIC VCO
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Fig.4 Microscope photo of MMIC VCO
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Fig.5 Measurement photography of MMIC VCO
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Fig. 6 Output spectrum of MMIC VCO
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Fig.7 Phase noise of MMIC VCO (@ 100KHz offset)
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Fig. 8 Phase noise of MMIC VCO (@ 1MHz offset)

HERUFGE R ARE . X T E 50
R ERETE R , P9 —BUERST , 28 T ST B
Bin. FELER L, S EH#E— P REEERG S
RO SESFERE .

i ACRMAEA¥XEW FELITUREN
WA MPW SUE LT R$EWH 8.
REFERENCES

[1]Clint Smith. LMDS: Local Multipoint Distribution Service

[M]. New York; McGraw-Hill, 2000.5.

[2] Frequency Reglulation Plan of 26GHz FDD Mode Local
Multi-Point Distribution System, Ministry of Information In-
dustry of the Peoples Republic of China (3&F % #i 26GHz
S FDD J5 XAt 2 543 Br b 45 (LMDS ) S AR (X
7))@, E275 ), 2001, 652.

[3] Guillermo Gonzalez. Microwave Transistor Amplifiers Analy-
sis and Design [M]. New Jersey; Prentice-Hall, 1984,
194.

(4] SHEN Xiao-Fang, YAO Qi-Jun, LIN Zhen-Hui, et al.
Measurement of the frequency spectrum of a submillimeter
CW source by heterodyne mixing and direct detection [ J].
J. Infrared Millim. Waves ( B3/N35, WhUSYT, HREHE, %
- FSNEREMEERE FENE TR ELE R
B . LTSNS RERKIRFIR) , 2005,24(5) :321—327.

[5] TANG Hong-Jun, HONG Wei. A novel millimeter wave
substrate integrated waveguide filter with compact configura-
tion [J]. J. Infrared Millim. Wave ({H%, YiF. —Ff
BHEEHFHBEREER ERK WS . AI5E
K EEH) , 2006,25(2) ;139—142.

[6] Maas Stephen A. Nonlinear Microwave and RF Circuits
[M]. Boston; Artech House, 2003 ; 537,544 ,557,571.

[7]WANG Yun-Yi, MIAO Jin-Feng, SHENG Chu-Yu, Micro-
wave Devices and Circuits [ M]. Beijing: Beijing Science
and Technology Univ. Press ( FZ{Y, B, Ik#E.
g SR, LR LRE T KRR ), 1981:
270.

(8] Ulrich L Rohde, David P Newkirk. RF Microwave Circuit
Design for Wireless Applications [M]. New York: John Wi-
ley and Sons, 2000; 782.



http://www.cqvip.com

