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Reflector Antenna: ht i1 757F
o EHOA-HDSIEEAVTEE
« Mi-wave:~ 220 GHz
« ELVA-1:~ 325 GHz (~50 dBi)
* Anteral: ~ 600 GHz (~60 dBi)
 Millitech: ~325 GHz (~ 50 dBi)

Horn Antenna:x—>7> 77
+ 325 GHz FTTHNIL, EHRDA—HDSEEAFIRE

Lens Antenna:L > X727
* Anteral:~ 325 GHz (~45 dBi)

« Elva-1:~325 GHz (~ 40 dBi)
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Payam Nayeri, et al., IEEE Trans. ANTENNAS AND PROPAGATION,
VOL. 62, NO. 4, APRIL 2014
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Kuikui Fan, et al., [EEE Trans. ANTENNAS AND PROPAGATION,
VOL. 65, NO. 7, JULY 2017
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Zhuo-Wei Miao, et al., IEEE TRANSACTIONS ON TERAHERTZ SCIENCE
AND TECHNOLOGY, VOL. 9, NO. 1, JANUARY 2019
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Wang Hongjian, et al., ISAP2016, 3A1-4, 2016
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Karim Tekkouk, et al., IEEE Trans. ANTENNAS AND PROPAGATION,
VOL. 65, NO. 1, JANUARY 2017
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Radiation Slofs

Ridge Feed Line <=\

Based on
Groove Gap Waveguide

J. Liu et al., IEEE-APS Topical Conf. Antennas Propag. Wirel. Commun., pp. 75-78, Sept. 2019.
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Adrian Gomez-Torrent, et al., IEEE Trans. ANTENNAS AND
PROPAGATION, VOL. 68, NO. 2, FEBRUARY 2020

Kamal Sarabandi, et al., IEEE TRANSACTIONS ON TERAHERTZ SCIENCE
AND TECHNOLOGY, VOL. 8, NO. 6, NOVEMBER 2018
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 Boundary of far field (r) : r = 0

A: 1 mm @300GHz, D: 0.15m @45 dBi

I$ Boundary of far field (r) : 45 m

AT 2
* Free-space propagation loss (FSPL)@45 m : (%) = 115dB

* Antenna gain : 90 dBi (Tx and Rx)
e Target dynamic range : >70 dBi (Tx and Rx)

* Required minimum sensitivity P, (dBm) @ 0 dBm Tx output power :

P.=0+90-115-70=-95 dBm
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Recommend

Frequen
ation ITU-R

cy (GHz)

F.699 Reference radiation patterns for fixed wireless system antennas for usein 86 GHz
coordination studies and interference assessment in the frequency range
from 100 MHz to 86 GHz

F.1245 Mathematical model of average and related radiation patterns for point- 86 GHz
to-point fixed wireless system antennas for use in interference assessment
in the frequency range from 1 GHz to 86 GHz

2.1 in cases where the ratio between the antenna diameter and the wavelength is greater than 100

(D/}. > 100), the following equation should be used (see Notes 1 and 7):

2.1.1  for frequencies in the range 1 GHz to 70 GHz, the antenna gain G (dBi):

D 2 where
— _ -3 — 0
G®) = Gnar = 25 x 10 (k (Pj for 0 << gn G maximum antenna gain (dBi) (see Note 2)
G(o): ain (dBi) relative to an isotropic antenna
G(o) = Gi for  Qu< @ <max (pn, 0 @ e (€Y b
o: off-axis angle (degrees)
G(p) = 29 — 251log o for max (Qm, Pr) < < 48° .
D: antenna diameter . .
G(p) = —13 for 48° < ¢ < 180° A wavelength expressed in the same unit
2.1.2 for frequencies in the range 70 GHz to 86 GHz, the antenna gain G (dBi): Gy gain of the first side lobe

bV = 2+ 15 log (D/A)
G(9) = Guax — 2.5 x 1073 (I(P) for 0°< @ <om

G(p) = Gi for Om < @ < max (Qm, ¢r)
G(p) =29 — 25logo for max (Qm, ®r) < ¢< 120°
G(p) = 23 for 120°< @ < 180°
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P.620

P.838

P.1238

P.1410

P.1411

P.2001

Propagation data required for the evaluation of coordination distances in the frequency 105 GHz
range 100 MHz to 105 GHz

Specific attenuation model for rain for use in prediction methods 1000 GHz

Propagation data and prediction methods for the planning of indoor radiocommunication 450 GHz
systems and radio local area networks in the frequency range 300 MHz to 450 GHz

Propagation data and prediction methods required for the design of terrestrial broadband 60 GHz
radio access systems operating in a frequency range from 3 to 60 GHz

Propagation data and prediction methods for the planning of short-range outdoor 100 GHz
radiocommunication systems and radio local area networks in the frequency range 300
MHz to 100 GHz

A general purpose wide-range terrestrial propagation model in the frequency range 30 50 GHz
MHz to 50 GHz

MEETN
e  eaeney

P.527

P.1238

P.2040

Electrical characteristics of the surface of the Earth 1000 GHz

Propagation data and prediction methods for the planning of indoor radiocommunication 450 GHz
systems and radio local area networks in the frequency range 300 MHz to 450 GHz

Effects of building materials and structures on radiowave propagation above about 100 100 GHz
MHz
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Fatemeh Norouzian, et al., IEEE Trans. ANTENNAS AND PROPAGATION, VOL. 68, NO. 1, pp. 451,
JANUARY 2020 Seishiro Ishii, et al, Wireless Engineering and Technology
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https://ieeexplore.ieee.org/author/37086864226

* Vector Network Analyzer (VNA): Stable operation

E410 300 GHz HERFZBEDAE

* THz-TDS (Time-domain Spectroscopy): Ultra wide band operation (0.1~ 1THz)

transmission type

THz ellipsometry type

optical delay line

optical delay line

freq. extender

- fs pulse
a fs pulse laser
4 laser Tx
T wire grid
Rx sample Rx @ @
sample  s-wave p-wave
horn VNA horn
antenna antenna
<t sample
=
>




E410 300 GHz HERFZBEDAE

Material Type Real Part |Imag. Part
Float Glass 5.8~6.3 0.2~0.3

Glass Heat-Absorbing Glass | 6.2~7.3 0.3~0.4
Heat-Reflecting Glass | 5.9 3

Wood Depends on the direction of | 2.2~3.7 0.1~0.2
annual rings

Rubber 5.6 0.4

Teflon 2.1 0.002

Plastic 2.3 0.002
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 Area where 33-Gbit/s data transmission can be achieved

Tx height: 3 m within a diameter of 3 m
om within a diameter of 4 m
10 m impossible to achieve 33-Gbit/s data

rate
* 3 m (Street light) 5 m (Traffic Post) 10 m (Reef of building)
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