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WirelessAllowingDataAnd Power Transmission

o WADAP§roup formed to identify specific needs of projects that mingmefitfrom
wirelesgechnologiesvith the objective of providing@mmon platform foR&D
arxiv:1511.05807

0 This talk coverdata transmissionnly

Outline:

0 Motivation

0 Wireless data transmission and the 60 GHz band
0 60 GHz studies

0 Future prospects

0 Summary and outlook
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https://arxiv.org/abs/1511.05807

Motivation
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Motivation 1: Bandwidth

0 High demands obandwidth Example: ATLAS ITK Pixel Detect

In present and future HEP experimen o Over 10000 links at 5 Gb/s

. . o Distance between stave and
0 Especially true fduighly granular

opto-electrical converters:

tracking detectors operated at 5-7 m on copper cables
. . .. (twistedpair, TwinAx or Flex cables)
hlgh beam |umInOSItIES http://cds.cern.ch/record/2217152/files/ATITKSLIDE2016-673.pdf

0 Readout electronics have to withstamigh radiation doses

0 Copper interconnects: increased impedance at higher frequencies
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Motivation 2: Cables

0 Significantostcontribution

: S iy ‘u "v s \\'
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O InSta"atlons always a Cha”enge http://atl%;;xberient.org/bhotos/innedetector—s‘ct\.hfmr \%

0 Significant contribution tmaterialbudget j ‘ B S.ponsoer

@ Cables
[ Cooling
(3 Electronics
[ Active
[ Beam-pipe

0 Dead material: multiple scattering

Radiation lengt

1 185 2 25 '3 4 4
The ATLAGollaboratior008JINSB S08003 nl

doi:10.1088/1748221/3/08/S08003
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http://dx.doi.org/10.1088/1748-0221/3/08/S08003
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L Barrel transition radiation tracker
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lllll V End-cap transition radiation tracker

End-cap semiconductor

o Facilitate fastrack triggerecision
o0 Application specific design considerations requi

o0 Link density
o Signal reflection and transmission
o ..
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Motivation4: Broadcasts

0 Multiple receivers fosingle/multiple transmitters

o Distribution of common signals

0 Clock, reset, trigger, ...

o0 Share hit informations for edetector tracking
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Wireless data transmissior
and the 60 GHz band

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII



Progress wireless technologies
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Data rate increases by a factor of 10 every 5 years

Short links, 1Tm
100G Ethernet
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ShannorHartleyTheorem
5 6 1 © "YU

O : upper bound on
channel capacity in b/s

0 : bandwidth irHz

“Y U : signal to noise ratio

Wireless channel capacity

0 €0
0 : channel capacity in b/s

" . spectral efficiency ih/s/Hz
0 : bandwidth inHz
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Increase wirelesshannel capacity
0 €0

| .. .. 415 channelcapacity in b/s —> .
o Case: bandwidth limited| . . spectral efficiency in b/s/HY Improvement in

0 24 GHz and 5 GHz b,and(,5 . bandwidth in Hz SI!ICOI’] technologles
0 Wg prat( U 0 Higher frequenciesnm-wave:

O Wg @ mat( U O W w (U

1 Improv ral efficien ) . .
< IMpro e_specta erelency U Spectral efficiency not critice
Modulation schemes

OOK  0.5b/s/Hz Increased complexity U Trade band\_Mdth
MSK 1 b/s/Hz and power consumption for complexity
4QAM 2 b/s/Hz

1024QAM 10 b/s/Hz
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