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Terahertz technology: its fundamentals, current status and future
developments
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Abstract

It has been about 20 to 30 years since the term “terahertz technology” began to be used, at least in academic circles.
The content of the term “terahertz technology,” the fundamentals and foundations of the various technologies that
comprise terahertz technology, the history of research and development, and the future prospects of terahertz
technology cover an extremely broad range of technologies. To the best of my knowledge, I will discuss these topics.
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DARPA’s Video Synthetic Aperture Radar (ViSAR) program

DARPA’s Video Synthetic Aperture Radar (ViSAR) program
seeks to develop and demonstrate an Extremely High
Frequency (EHF) targeting sensor which operates through
clouds as effectively as today’s infrared (IR) sensors operate
in clear weather.

http://www.darpa.mil/NewsEvents/Releases/2012/05/01.aspx
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IMT-20307L—AD—-J#EVSEDRER (BIR6EN)

Hz? Capabilities Targets in IMT-2030

IMT-2020
(Rec.M.2083)

5D/1217, June 2019
Self evaluation of 3GPP 5G-RIT (maximum values)

Peak data rate _
(Gbit/s) Ex. 50, 100, 200 Gbit/s

20 Gbps

171.2 Gbit/s @ FR2, DL, 6 layers, 748MHz BW**

User experienced _
data rate (Mbit/s) Ex. 300, 500 Mbit/s

100 Mbps

Ex. 1.5-3 times of IMT-

Spectrum efficiency 2020

3 times of IMT-
Advanced

Area traffic capacity Ex. 30, 50 Mbit/s/m?

10 Mbit/s/m?2

(Mbit/s/m?)

E:SE:/elf;g)r] density 106 - 108 UEs/km? | 106 UEs/km?
Mobility (km/h) 500 - 1000 km/h 500 km/h
Latency (ms) 0.1 -1ms 1ms
Reliability 1-10—>~ 1-107 1-10->
Positioning (cm) 1-10cm NA
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What is the IEEE 802.15.3-2023 (High Data Rate)

Initial project started March 2000
—New MAC/PHY combination

15t Revision project
— Roll-up of all amendments
=> |EEE Std 802.15.3-2016

Completed 2003
=> |EEE Std 802.15.3-2003

2d Revision project
— Roll-up of all amendments

— With Amendment for a THz-PHY

¢ Include all new frequency bands above 275 GHz identified by WRC 2019
e Fix RIFS timing parameter issue

* Replace reference to IEEE Std 802.1D by reference to IEEE Std 802.1Q

¢ Introduce two new modulation schemes (16-APSK, 32-APSK)

=> |EEE Std 802.15.3-2023

WRC19

(Tp)
N

|

o

15t amendment failed to complete
— UWB PHY, but unable to get 75%

approval .
Piconet

3rd amendment added MMW
alternative PHY

=> |EEE Std 802.15.3¢c-2009

5th amendment for a THz-PHY
— MAC inherited from

— Supports beam forming, aggregation |EEE Std 802.15.3e-2017

=> |EEE Std 802.15.3d-2017

2" amendment to fix MAC issues
=> |EEE Std 802.15.3b-2005

PHY
— for High-Rate Close Proximity
=> |EEE Std 802.15.3e-2017

4t amendment for a specific 60 GHz

6" amendment to extend MMW
—up to 71 GHz

(HRCP) => |EEE Std 802.15.3f-2017
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