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Tab. 1 Specifications for frequency synthesizer

Tk b LA/ MH: fE£EIFIRG/ MH2 HIRLRFS / (dBe » Fz 1) BERT T /125
DVB-T 474~860 8 —80@in band; —120@1 MHz 224
GSM 890~915; 935~960 0.2 —121@0. 6 MHz; —162@20 MHz 865
GPS 1575. 42 2 —121@14 MHz NA
WCDMA 1920~1980; 1805~1 875 5 —110@2. 5 MHz; —150@130 MHz NA
Bluetooth 2400~2483.5 1 —121@3 MHz 229
802. 11b/g 2400~2483.5 25 —84@in band; —121@14 MHz NA
802. 11a 5150~5350; 5 725~5 850 20 —84@in band; —100. 2@20 MHz NA
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Fig. 1 Simplified diagram of the proposed frequency synthesizer
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Fig. 2 Frequency planning of the proposed frequency synthesizer
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Fig. 3 Circuit diagram of the proposed dual mode VCO Fig. 4 Linear model of quadrature VCO
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Fig. 5 Block diagram of the proposed AFC
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Fig. 11  Simulated output spectrum of QSSBM
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Fig. 13 Simulated phase noise of the frequency synthesizer
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Tab. 2 Performance comparison with other works

P33 TZ 490/ pm A/ mm?  HIFE/mW BRI/ GHz FELLMEF /(dBe » Hz ™)
Ref. [1] CMOS 0.13 1.4 56 1.8~6 —119@1 MHz,1O: 4.2 GHz
Ref. [2] CMOS 0. 04 0.3 30 0.1~12 —149@20 MHz,LO: 3.6 GHz
Ref. [3] BiCMOS 0.25 4.8 680 0.6~7;10~14;20~28 —121@1 MHz,LO: 4.0 GHz

AR CMOS 0.13 2.2 33~56 0.4~6 —122@0. 6 MHz,LO: 0.9 GHz

D B A
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A CMOS Frequency Synthesizer for Multi-standard
Wireless Communications

ZHOU Jin, LI Wei, HUANG De-ping, LI Ning, REN Jun-yan
(State Key Laboratory of ASIC and System, Fudan University, Shanghai 201203, China)

Abstract: To fulfill the requirements of the multi-standard wireless communications, a CMOS frequency
synthesizer is proposed, based on a fractional-N PLL, a quadrature sigle-sideband mixer and divide-by-2 dividers.
The proposed synthesizer architecture based on a Dual-Mode VCO can cover the entire frequency band below
3 GHz and avoid the usage of the additional poly-phase filter. Automatic frequency calibration circuit is integrated
with the synthesizer to guarantee fast and accurate PLL settling. The circuit is implemented in TSMC 0. 13 pm
CMOS process. Simulated phase noise is — 127 dBc/Hz at 1. 6 MHz offset from a 1. 8 GHz carrier. The
synthesizer achieves a continuous 0. 4~6 GHz tuning range with less than 56 mW power.

Keywords: multi-standard wireless communications; VCO; automatic frequency calibration; frequency synthesizer



