
動的再構成可能なRF回路設計技術

Background and Purpose

Variable Inductor

Wide Tuning Range CMOS VCO

Conclusion and Futere Works

Recent RF Transceiver

On-chip Transceiver

Down-scaling of CMOS

Development of fT, fMAX

Requirement for Multi-function

Application to many 
  communication system

Multi-band/mode Transceiver

RF Transceiver with Direct-conversion Archtecture 

We designed Wide-tuning Range CMOS VCO using standard 0.35um CMOS Process.
Tuning range of 43% was achieved.
Phase noise was -113.1dBc/Hz at 1MHz-offset (2.6GHz)

RF IF or DC Digital

Purpose
Reconfigurable RF Circuit Design
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Varactor for VCO

300

400

500

600

700

800

0 0.5 1 1.5 2 2.5 3

Va
ra

ct
or

 c
ap

ac
ita

nc
e 

[fF
]

Bias voltage [V]

Signal

・Virtually provide multi-band/mode
                           　 on single circuit
・Miniaturization of system
・Improvement in productivity

・Wide-tuning
   ( 800MHz ~ 10.6GHz )
・Compensation of
　temperature and variation

Variable 
     inductor

Key technology

Principle of Variable Inductor

Measurement Results

Inductance can be tuned from 3.7nH to 5.8nH (tuning range of 30%).

Inductance is tuned by insertint conductor plate above spiral inductor.

Change of magnetic flax by electromagnetic simulation (HFSS)

Conductor plate shields magnetic flux generated by inductor.

Change of magnetic flux results in change of inductance.

LC-VCO Design

Varactor diode (pn-diode)

Cross-coupled N- and P-MOS

Variable inductor
 (inductance : 3.7nH ~ 5.8nH)
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LC-VCO was designed using standard 0.35um CMOS process. VDD : 3.3V
Metal : 3 Layers

pn-diode as varactor (p+ diffusion in n-well biased through n+ diffusion)

Depletion Capacitance

JSWJ M

SW

bias

JSW
DM

bias

J
DD

PB
V1

CP

PB
V1

CAC









−

⋅+







 −

⋅=

Adjustment of Capacitance

Output was measured using spectrum analyzer.
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LC-VCO with variable inductor can be tuned from 2.1GHz to 3.3GHz
                                                                            corresponding to tuning range of 43%. 

next step Design of Reconfigurable PLL and Wideband LNA
                          for Reconfigurable RF Transceiver. 
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Reconfigurable PLL
First step
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Reconfigurable PLL
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RC Tuning
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Ultimate radio communications

Many RF circuits are realized by one terminal.
one-chip, 

Reconfigurable RF Transceiver
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low area, low power consumption


