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Analog Circuit Technology for Realization of Millimeter-Wave Near-Field High-Speed Wireless Communication
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With the ongoing reductions in the cost of storage devices such as hard disk drives and NAND flash memories in recent years, large volumes of

data including high-definition videos and pictures are being handled by consumer electronics (CE) products.

Expectations are also rising for the

easy exchange of large volumes of data between CE products using millimeter-wave (MMW) near-field high-speed wireless communication.  The
integration of energy-efficient radio frequency and analog circuits on a single chip by means of complementary metal-oxide semiconductor (CMOS)
technology is essential to realize a low-cost integrated circuit (IC) offering a high-speed interface with low power consumption.

Toshiba has developed a wide-bandwidth analog baseband (ABB) block with digitally controlled architecture for the realization of MMW near-field

high-speed wireless communication.
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High-speed data transfer using MMW wireless system
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Block diagram of direct-conversion receiver
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Conceptual image of ABB signal processing
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Circuit diagrams of conventional variable-gain amplifiers (VGAs)
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Conventional digitally controlled VGA and newly developed VGA
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Relationship between gain settings and gain errors of newly developed VGA

FISRE (dB) | BEHTOEM (£5) sEE (dB) BRZE (dB)
0 30/30 0.000 0.000
1 34/30 1.087 0.087
2 38/30 2.053 0.053
3 42/30 2.923 -0.077
4 48/30 4.082 0.082
5 54/30 5.105 0.105
6 60/30 6.021 0.021
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Circuit diagram of prototype ABB block
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Results of measurement of prototype ABB IC
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Microphotograph of prototype ABB chip
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Results of evaluation of gain-frequency characteristics and gain accuracy
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