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Development of Current-Mode Direct Digital Conversion RF-IC
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We have developed RF circuit technologies for multi-band / multi-mode direct

digital RF transceiver. For transmitter, we proposed direct digital RF modulator which consists of
current mode DAC and broad-band (multi-band) LO circuits (90degree divider and LO switches). By selecting
number of active bit and clock frequency (over sampling number) of the DAC, multi-mode characteristic can
be achieved. For receiver, we proposed direct RF undersampling receiver which consists of high speed
ON/OFF LNA and high frequency BPF type S/H IC' s. By using these circuits, both high dynamic range and
low power consumption can be obtained.
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Process 90 nm 90 nm 130 nm
DAC structure 8 bit 1 bit 1 bit
Sampling rate ~300 MS/s ~4 GS/s 700 MS/s
Spurious free range 50 MHz"™ %5 MHz"?
RF frequency 1 GHz 175 MHz
Power consumption 120 mW 139 mW
Active area 0.14 mm?* 0.15 mm* 5.2 mm?
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