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Abstract
Keyword : RFIC - VCO - Mixer - Divider -
Multiplexer - Frequency synthesizer

UWB system is recently one of the most
popular wireless communication techniques. Differ
from the system of Buletooth and Wifi, it’s not
operated in a single frequency. According to the
proposal, the carrier frequencies are allocated in the
3.1~10.6 GHz spectrum, which have the bandwidth
of 7500MHz. Due to the large channel capacity, the
UWRB system could achieve the need of high speed
data  transmission (>100Mbps) in WPNA
application. Because the switch time is only several
nano seconds in the proposal, the frequency
synthesizers for UWB need some modifications.
Here a topology is proposed. As proposed in, the
symbol interval is 312.5 nsec and the guard time is
9.47 nsec. Therefore, a single PLL has to be locked
within 322 nsec. This approach is practical for a
conventional frequency synthesizer which is easy to
be implemented.
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Fig. 1-1 The Block Diagram of the proposed
frequency synthesizer
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Simulation | Measurement

Technology

0.18 pm CMOS

Voltage
Supply

1.5V

Reference

264 MHz

Frequency
Tuning
Range

6.28~9.17
GHz

7.79~9.31
GHz

Average
Phase
Noise

(dBc/Hz)

-111.01 @
1 MHz

-100 @
1 MHz

FOM

180.7 170

Power
Dissipation

46.35 mW 512 mW
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Fig. 2-1 The schematic of 10GHz frequency
synthesizer
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Table 2. 22 ref[9] it et fie

Specification

[97]2006
0.13 m CMOS

0.18 m CMOS
L5V

Fabrication

Supply Voltage 1.5V

792GHz 10GHz

9.29~10.9GHz

Center Frequency

7.84~9.41GHz

luning Range

Tuning Varactors 3

Settling Time |.5ns 25us

Phase Noise
-115dBc/Hz -97.8dBe/Hz

@ 1MHz

33MHz 16MHz

Ret. Frequency

0.998 X 0.7mm>

Die Area 1.3 X 0.7mm?>

62mW 23.55mW

Power Dissipation

Fig. 2-3 The layout of the IOGHZ frequency

synthesizer
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Fig. 3-2 Die Photograph of 31gna1 generator
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Table2 5.4 2 BHHE P S EHFL
Simulation

Switch Sl s2 S3
mode
Iﬁe?yenc 8448MHz | 4224MHz | 2112MHz
Tuning 8292~ 4146~ 2073~
range 9196 4598 2299
(MHz) 10.7% 10.7% 10.7%
Phase -88.5dBc@100KHz (VCO)
noise -116.0dBc@1MHz (VCO)
Ouiput f } ¢74Bm | -2.58dBm | 2.15dBm
Power

Total 50.3 mW

pOWGI'

Measurement
Switch S1 S2 S3
mode
Frequency | 8448MHz | 4224MHz | 2112MHz
Tuning 7648~ 3834~ 1914~
range 8481 4235 2117
(MHz) 10.3% 9.99% 10.19
295.5dBc | -101.5dBc | -104.1dBc
Phase @ @ @
noise 100KHz | 100KHz | 100KHz
(dBc/Hz) | -121.1dBc | -123.0dBc | -126.2dBc¢
@1MHz @1MHz @1MHz

Output | - 1>iBm | -8.75dBm | -7.32dBm
Power

Total 522 mW

power

Qvco
Dividers
MUX

Q-Mixer

Fig. 3-5 The leyout of the multlband frequency
synthesizer
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