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Motivation / Background: Why 60 GHz and E‐band (71‐86 GHz)?
Empirical approach‐ Empirical approach

[J. Wells, ”Faster than fiber - The future of multi-Gbps wireless”, IEEE Microwave Mag., May 2009]



Motivation / Background: Why 60 GHz and E‐band (71‐86 GHz)?
Empirical approach‐ Empirical approach

Based on demonstrators 
and commercial systems, 
60 GHz and E-band 
seem to THE choice for 
>1 Gbps wireless links!!

WHY??

[J. Wells, ”Faster than fiber - The future of multi-Gbps wireless”, IEEE Microwave Mag., May 2009]



It’s all about spectrum!!

60 GHz
(unlicensed)

71-76 GHz
81-86 GHz
(”light”( ) ( light  
licensing)

[J. Wells, ”Faster than fiber - The future of multi-Gbps wireless”, IEEE Microwave Mag., May 2009]



It’s all about spectrum!!

60 GHz
(unlicensed)

71-76 GHz
81-86 GHz
(”light”( ) ( light  
licensing)

Alth h iblAlthough possible 
to design multi-
Gbps system at 
lower frequencies,lower frequencies, 
it is MORE EASY
at 60 GHz and 
beyond!!

[J. Wells, ”Faster than fiber - The future of multi-Gbps wireless”, IEEE Microwave Mag., May 2009]



Las Vegas – also a E‐band playground
10-100 Mbps (PER USER!! ) fixed internet access supplied 
by the company  ”1Velocity” all over Las Vegas (≈50×20 km)

What happens in Vegas…
…can instantly be uploaded to YouTube!!

[D. Lockie, D. Peck, ”High-data-rate millimeter-wave radios”, IEEE Microwave Mag., Aug. 2009]



Las Vegas – also a E‐band playground
10-100 Mbps (PER USER!! ) fixed internet access supplied 
by the company  ”1Velocity” all over Las Vegas (≈50×20 km)

Estimate of total cost 
for the backhaul:
• Fiber optic: 75 MUSD

E b d di 5 MUSD

What happens in Vegas…
…can instantly be uploaded to YouTube!!

• E-band radio: 5 MUSD 
(actual cost!!!)

[D. Lockie, D. Peck, ”High-data-rate millimeter-wave radios”, IEEE Microwave Mag., Aug. 2009]



Sivers IMA E‐band module ‐ overview
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Sivers IMA E‐band module ‐ overview
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Sivers IMA E‐band module – bandpass filters



Sivers IMA E‐band module – bandpass filters
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Sivers IMA 60 GHz module ‐ overview
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Sivers IMA 60 GHz module ‐ overview
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Sivers IMA 60 GHz module – results
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Future work:
Cost, cost, and COST!!
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APPENDIX: attenuation in air vs. frequency
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