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Compact Terahertz Receiver for Short-range Wireless
Communications of Tens of Gbps
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Abstract

In the near future, trillions of things such as mobile smart devices, machine-to-machine
(M2M) platforms, and sensors will be connected to networks and a huge amount of data will
be flooded to cloud networks. A “hyper connected world” is dawning. Wireless communication
systems that support this trend are required to be able to send a huge amount of data
instantaneously. The transmission speed of the wireless communication systems has been
increasing year by year and is anticipated to reach tens of Gbps and beyond. Radio signals
with a frequency greater than 100 GHz are called terahertz (THz) waves, and they offer a
usable frequency band that is more than 100 times wider than that used by current mobile
systems. Such systems that use the THz-wave band will be able to increase the speed of
communications up to 100 Gbps or more. Therefore, THz-wave communication systems are
expected to be used in such applications as front haul systems in cellular networks, rack-
to-rack or inter-rack communications in data centers, instant data downloading systems
for 4K or 8K HD video, and so on. This paper describes our indium phosphide (InP)-based
high electron mobility transistor (HEMT) technology, THz circuit design techniques, and
packaging techniques for constructing compact apparatus, which are being developed by
Fujitsu and Fuyjitsu Laboratories to realize THz-wave communication systems. This paper
also reports on a compact 300 GHz receiver capable of receiving a 20 Gbps data stream and
its application demo.
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