’m Check for updates

Journal of KIIT. Vol. 22, No. 7, pp. 113-122, Jul. 31, 2024. pISSN 1598-8619, elSSN 2093-7571 113
http://dx.doi.org/10.14801/kiit.2024.22.7.113

A FA B4 Az e A 1bit AT Aed £

-

=

S8y, 0fZEhex, BYFrrx

A 1-bit Reconfigurable Intelligent Surface for Improving Indoor
Wireless Communication Signals
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Abstract

In this paper, a 1-bit Reconfigurable Intelligent Surface(RIS) operating in the 5 GHz frequency band is proposed
to enhance the received power of indoor wireless communication signals. The proposed unit structure consists of a
large resonant patch and a small parasitic patch connected through a PIN diode, and is designed to have a phase
difference of 180" in the operating frequency band by changing the surface current distribution according to the state
of the PIN diode. Simulation of the unit structure shows that it has a reflection coefficient of less than 2.18dB in
the frequency band from 5.03 GHz to 5.67 GHz, and a phase difference of 180°+20° in the operating bandwidth of
640MHz. The unit structure of the 1-bit Reconfigurable Intelligent Surface was fabricated in a 16x10 array, and
received power measurements in two indoor environments, a laboratory and a corridor, showed a received power
improvement of up to 9.7 dB.
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Table 1. Simulation setup conditions

Setup conditions Settings
Port Floguet port

Master & slave

Normal incident

Boundary
Incident angle

Frequency range 4GHZ7GHz
2 ChelFx MA "
Table 2. Unit-cell design parameter
Parameters | Value (mm) | Parameters | Value (mm)

P 22 r 1
W1 1 r2 0.6
W2 138 rad 6
W3 2 gl 16
W4 0.3 g2 0.2
L1 08 gap 1
L2 20 t1 1.6
L3 8 12 3
L4 172
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