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Abstract

This paper presents a wideband AT fractional-N frequency synthesizer for a multi-band single chip CMOS RFIC
transceivers. A wideband VCO utilizes a 6-bit switched capacitor array bank for 2340 ~ 3940 MHz frequency range. VCO
frequency calibration circuit is designed for optimal capacitor bank code selection before phase locking process. It finishes
the calibration process in 2 ys over the whole frequency band. The LO generation block has selectable multiple division
ratios of +2, <16, and +32 to generate LO 1/Q signals for T-DMB/DAB/FM Radio systems in L-Band (1173 ~ 1973
MHz), VHF-III (147 ~ 246 MHz), VFH-II (74 ~ 123 MHz), respectively. The measured integrated phase noise is quite
low as it is lower than 0.8 degree RMS over the whole frequency band. Total locking time of the A frequency
synthesizer including VCO frequency calibration time is less than 50 us. The wideband AX fractional-N frequency
synthesizer is fabricated in 0.13 gm CMOS technology, and it consumes 15.8 mA from 1.2 V DC supply.
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Table 1. Performance summary for the proposed
wideband frequency synthesizer.
Technology 0.13 um CMOS
VCO frequency range 2340 - 3940 MHz
PLL frequency range 74 — 123 MHz (VHF-ll}
147 — 246 MHz (VHF-HIl}
1173 ~ 1973 MHz (L-band)
in-band phase noise -100.5 dBc/Hz (VHF-HI)
at 10kHz offset -85.4 dBc/Hz (VHF-II)
-86.5 dBe/Hz (L-band)
Phase noise {L.-band) -102.1 dBe/Hz @ 100 kHz offset
-124.1dBc/Hz @ 1.0 MHz offset
Integrated phase noise 0.177 degree (VHF-II)
{1kHz~4MHzZ) 0.247 degree (VHF-Ill)
0.736 degree {L-band)
Reference spur (L-band) <-63.0dBc
Fractional spur {L-band) <-88.84dBc
Lock time < 50 psec with about 2 psec VCO calibration
Supply voitage 12V
Current consumption 15.8mA

30 Hepydar 24

(899

E 2 Y FoeEMrlel Ms HlnE
Table 2. PLL Performance Comparison Table.

This Work 9] 1121 13|
74- 123 174 - 240
PLL“;:I_[Z”E ¥ 147 - 246 20— 770 470 850 43— 860
{ ) 1173 - 1973 1450 ~ 1700
VEO 1500 — 2480 1100 - 1500
equency -
2340 — 3940 1200 - 1800 1500 — 1900
bend (MHz} 2200 - 3780 1900 — 2200
LO 1 signal iy ap e ep ag Polyphase filter, 2, +4, <8,
generation method T2, 316, 232 4, 44, R +2, 43, 6, +8  +16, 32
Phase noise
-102.1 dBe/Hz -100 dBo/Hz - 95 dBe/Hz 80 dBo/Hz
@100 kHz
IPNY {1kHz~4MHZ) <08 rms NA <11 ms <08 rms
VCO cal. fime <2us <50 us NA NA
Total Lock time <50 s <90 ps 120 < ps NA.
Supply voltage 1.2V 1.2V 12v 18V
Current consumption 158 mA 16.9 mA NA MN.A.
Technalogy 0.13 um CMOS  0.11 ym CMOS  656nm CMOS 0.18 pm CMOS

T1PN in this measwrement is integrated phase noise over 1 kHz ~ 4 MHz frequency range.
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