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Design of Wideband Tuning VCO for TV Receiver System

Takatsugu KAMATA! T, Toshimasa MATSUOKAT, and Kenji TANIGUCHI'
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Fig.1 Proposed wideband tuning VCO topology.
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Fig.2 Capacitor bank and varactor diodes.
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DSEL Divider | Target Output | Experimental
[decimal] | Ratio Frequency Result
[MHz] [MHz]
3 1/2 384 to 1024 464 to 1012
2 1/4 192 to 512 232 to 506
1 1/8 96 to 256 116 to 253
0 1/16 64 to 128 58.8 to 126.5
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Table 2 Experimental result of VCO performance.

Process Technology 0.25 um RF CMOS
Supply Voltage 3.0V

28~34mW (w/Bias Gen.)
0.99mm? (w/o PLL)
VCO Part:

940 MHz to 2024 MHz
Overall:

58.8 MHz to 1012 MHz
—90dBc/Hz (CH1)
—80dBc/Hz (CH13)

Power Consumption

Occupied Die Area
Tuning Range

Phase Noise
@1 kHz offset
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Fig. 15 Die photo for VCO and divider blocks.
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Table 3 VCO tuning range comparison.

Process Core Center Freq. | Tuning
Technology | Power Freq. Range | Range
W] | [Hz | [Hi | [%]
[6] 0.18 pm 2.6~10| 1.8G 1.32G 73
CMOS Q@l.5V
[7] 0.13 pm 21~38 | 3.25G | 1.30G 40
CMOS @1.2V | (VCO
only)
1.665G | 1.67G 100
This 0.25 pm 18~22 | 1.484G | 1.084 G 73
work CMOS @3.0V | (VCO
only)
28~34 | 535.4M | 953.2 M 178
@3.0V
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