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 The proposed small-area distributed mixer

A 4-port inductor

0.18μm CMOS process

Distributed mixers 
have been proposed.[1]

Many indactors 
occupy a large area.
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Background

A multi-port inductor

Conclusion
- We proposed a novel small-area distributed mixer
  using multi-port inductors.
- The proposed mixer has a frequency range of 
  2.3GHz to 6.0GHz, CG > -10 dB, NF < 15 dB, 
  IIP3 of 13.6 dBm, and return loss of -10dB.

Ultra Wide-band (UWB) 
         　　 wireless interconnection
・Huge amount of data (>480Mbps) for PAN.
・Wideband amplifiers and mixers are necessary.   
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Measurement results
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A 2-stage distributed mixer

1.60mm2 [1]

RF power: -20dBm
LO power: 7dBm
IF frequency: 0.5GHz
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A 2-stage distributed mixer

Three 2-port inductors One 4-port inductor
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Q factor: 8 

L12: 0.5nH   L23: 1.0nH
L13: 2.2nH   L14: 4.6nH
@6.0GHz
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Conversion gain & noise figure

Return loss & IIP3

CG>-10dB@1.5~6.0GHz
NF<15@2.3~12.0GHz

Simulated inductance and Q
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Area saving
RF

frequency
conversion

 gain
power

consumption process circuit 
 area

3-8.72 GHz

3-22 GHz

1-14 GHz

2.3-6.0 GHz

3.0 dB

3.6 dB

1.0 dB

-2.2 dB

10.4 mW

129 mW

50.4 mW

0.18μm
CMOS

GaAs
MESFET

1.6 mm

3.02 mm

2.7 mm

0.51 mmthis
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0.18μm
CMOS

0.18μm
CMOS

2

2

2

2

6-10.6 GHz 14~17 dB 0.2 mW 0.18μm
CMOS 0.73 mm2

18-28 GHz -2~0.7 dB 8.0 mW 0.13μm
CMOS 0.47 mm
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[5]

[6]

0.032mm  (0.18mm×0.18mm)2

[1],[3],[4]:
distributed mixer


