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A Ring VCO Based PLL for Low-Cost, Low-Power Multi-Band GPS Receiver
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Abstract : This paper presents a multi-phase ring VCO for low-cost, low-power GPS recciver. In the RF band used in

GPS, L1 band is now in commercial-use and L2,L5 are predicting to be commercial-use soon. Thus Wide band PLL

and Cost-effective IC solutions are required for future multi-band GPS receiver that received three types band at once. A

new PLL architecture for multi-band GPS application is proposed. Ring VCO is even smaller than LC-VCO and a good

alternative for low-cost solution. Proposed multi-phase ring VCO offers wide frequency range covering L1, L2, and L5

band, 20% reduction of area, 23% reduction of PLL power and can gencrate I/Q without extra I/Q generator.

Key Words : Ring VCO, LC-VCO, PLL
1. Al &

GPSE s RIXNIBEMHIAZA A2t FAXI0 28t
HEE A3 == MHIAZM ST 24702 H&0] 28
o0 FIXNE AHASID fSiNAE 2L 4988 8 tE
E fAlgHotar BHLE. GPS= Ml JHSl RF FIis HWEE
A838H=Cl, L1 band 1.6GHz2t 1.23GHzSl L2¥E, 2|1

c

1.18GHz2| L5 B4SOt GPS CHSEO EEEO UCH L1
E B ASS S0 AD, L2, L5WEE ¥E A235 =
O FOICH Mot %22 H HEE SAU =48 = A
A8 LS| feiAE EEEI 52 MY &
EIYHE GPS & 0| B R3ICh

H g sA 243810 fdid= Al JHEl RF front
end2t Al JHel PLL, Al JH2l base-banddt E 23 ECH
B0l VCOE JIESQ LC-VCOZ F8Gi= 3%, GPS &
o sizedt HX= SHAEO AWM 8 =20AME Of B2
£ Ring VCOZ UHXIGIH A IHAS EHIIFHQZE o
Ste 2orE MAISHe 2 8tCh.

fr

2. o ®

JIES| LIYMWEE GPSE=E PLLL VCOREON dA
layouts2 22 30% OIS XtXIst) 1, 1 & LC-VCO
ot HRES X6t AL E£8 VCO PLLO| XHAiGH=s
HALDI FHY 40%014E2 XXt UL, 21 B
VCO, div-2, LO bufferfil A2 ESRA22F 3| HE0 O
BEo| MHAADE E0/s 00| ER36ICH

2 =20A MoE PLL FX3t Otz J& 1.0l LEt
L AT o) FES J1E 2 S22 LC VCOE Uulste
multi-phase Ring-VCOE AIE8t 20ICH 0 ?XE ASE
O2M WS FE rangeE TN HE2 HAHCZ KHIt
o 2 MAE £ AN, VQ ASE SHED| AWM div2
9 2R $E9 FFRI ERE SHX %1 VCOFIET

LOZI42 22 FII4+E AMEE £ UCH E£8t CMOS
ZHO| scale UISHHAN HEADEE EY £+ A= FH

0l ULH

18 1. Proposed PLL architecture
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218 2. Proposed Ring-VCO architecture
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JEl 3. Inverter based 4-Phase Ring-VCO
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T8 4. PLL Layout for low-cost GPS
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18 5. Ring VCO multi-phase output waveform
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8 6. VCO phase noise
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H 1. Result Summary
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Tech 0.18 0.13 0.13
VCO type LC LC Ring
VCO frequency 1.4GHz 3.2GHz | 0.8~2.2GHz
GPS band L1/1.2 L1 only L1/L2/L5

Kvco 300MHz/V | 140MHz/V | SOMHz/V

PSS | -109dBoHz | -121dBo/Hz | -101dBoHz

Power | VCO | 61mW | 48mW 3.3mW

Consumption | pLL 12.6mW 6.2mW 4.8mW

Die area 0.45mm’ 0.4mm’ 0.13mm?>
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