
High Performance Scalable RF-CMOS 
           Integrated Circuit Design

Tokyo Institute of Technology,
Solutions Research Lab., Masu Lab.

Scalable RF Circuit Design

RF front-end

Scalable wideband inverter-based LNA

CMOS inverter-based variable gain amplifier

RF signal generator based on time-to-analog converter 
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Block diagram of the RF Signal Generator
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Measurement results
・180nm Si CMOS process
・Gain tuning range: 35dB
  (-10dB ～ 25dB)
・3dB bandwidth: over 1.4GHz
・Power consumption: 139mW
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Mobile phone(WCDMA ,GSM) 
WLAN(802.11a/n/b/g , Bluetooth,
 　　　Zigbee, WiMAX)
GPS,
DTV,
EDGE, etc.

・ small area , low cost
・ move in low supply voltage 
・ high performance  

What ś scalable make possible?
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High-Speed Interconnect Technologies for Network on Chip

 

Wireless Communication module/IC for Sensor Network

�

Intra-/inter-chip network structure example
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Process: 90nm Si CMOS
Maximum bit rate: 8Gbps
Power consumption @8Gbps: 2.5mW
Energy per bit: 0.31pJ/bit
Delay (In-Rx_out, 5mm): 164ps

T. Maekawa et al., the 34th European 
Solid-State Circuits Conference, 
pp. 474-477, Sept. 2008.

8Gbps 2.5mW pulsed-current-mode TLI

DEMUX/MUX using pseudo nMOS type D-latch
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Maximum bit rate: 25Gbps
Power consumption @25Gbps: 8.9mW
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Wireless environment monitaring module
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pH sensing circuit with ISFET

Sensor ball
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