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Distributed Multi-antenna System

dMassive MIMO for future cellular systems
O High data rates
 Very good spectral efficiency
 High reliability

dAntennas can be

O Grouped together
4 Distributed

Signal Distribution
Coaxial cables
dOptical fibers
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Remote Antenna Units

JRemote antenna units for fiber-fed DAS

dFull integration in CMOS

JLow cost solutlon

L Multi-mode fiber (MMF)

5 Lund Circuit Design Workshop-2014 LUND

UNIVERSITY



Outline

JCMOS Integrated RAU
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CMOQOS Integrated RAU

J CMOS Integrated optical receivers

(dChallenge due to the poor photodiode performance
(dSome numbers for CMOS photodiodes
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CMOQOS Integrated RAU

d Characterization of photodiodes is 65nm CMOS
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CMOQOS Integrated RAU

[A\ T Low-Cost CMOS Integrated Remote Antenna Unit (RAU) IC i
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Outline

JRoF Downlink IC
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RoF Downlink IC

dInitial Attempt
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RoF Downlink IC

d Fabricated chip

65nm CMOS
Area= 0.8mm?

TYAGBaluntPPF+

W. Ahmad et. al, IEEE Photonics Tech. Letters, March, 2014
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Outline

dMeasurements
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Measurements

1 Optical measurement setup
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Power [dBm]

Measurements
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Phase Noise (dBc/Hz)
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Measurements
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Current Status
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Conclusions

Jd Fully integrated radio fiber interface is presented for
fiber-fed distributed antenna systems

JIF over fiber: Relaxed requirements on optical devices
[ On chip photodetector

JLow cost optical transmitters (VCSELSs)
A Multi-mode fibers (MMFs)

J Measurements indicate great potential towards realizing
low cost RAUs
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