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Abstract

In this paper, a novel folded transmitarray antenna based on the polarization grid (PG) is pre-
sented. The transmitarray antenna consists of a planar transmission array, a wideband polariza-
tion rotation reflection surface (PRRS) and a wideband stacked microstrip patch array as the pri-
mary source. First, a simple three-layer double-ring transmitarray element with the PG is designed,
which can reflect one linearly polarized (LP) wave while transmit its orthogonal LP wave. Then, a
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wideband PRRS element is designed, by which one LP wave can be converted into its orthogonal
LP wave. Due to the introduction of PG and PRRS, the distance between the transmitarray plane
and the feed phase center can be reduced to about 1/3 of the original focal length. A folded trans-
mitarray antenna is designed, fabricated and measured. The measured results indicate that the
proposed antenna achieves 7% 1-dB gain bandwidth with 23.8 dBi gain at 21 GHz. Its maximum
aperture efficiency is about 39%.

Keywords

Wideband, Folded, Transmitarray, Polarization Rotating Reflection Surface (PRRS), Polarization
Grid (PG)

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

BURGEAE RGO E N H OB I R GIR 1 7 ORI PERE R, (R N RL . (kw2
Thfie RN MR R REEMPERENEN R M s m R4 C2shie T E NN AH )iz
Rik, EETHRAEGIEN, SRR e, M ERE] TNV SRR,
A a0 ph T A AR RN D, RO A v P BT B SR B RO EAR, PR T B A B R T
WAWTSL, B BB RIS S SO TR N AT 5

BT BEBRLH IR, Pozar S NS — AR I 1P IR AFE R MR [1]. )5, SRS FERRRmIER
LBt iR, Blin, 2 EREFREHE SRRSO EMmIE R LR IT, W LAl R 2
HPE[2] [3]. BEAh, SRRy “ i - R BERIHLE g R B AR da b R 2k [4] [5]. AR, X
S AL G (YA R 2 H A B R, B PR 1A N R G IR S N . B, i
BUI T AR R R AR T AT sl R, EEAEIT S, 5 IOl IR & o
(3 TR PR AR S R Ze e E (6] [7]. Biltn, — KA “Malta” 745 M) B 0UR A% fa o B el i it
K, HEIEAT 0.14 D TARPA[6]. 5 — SR LML /MBI -5 P 1 2 8] (R 20 0 oK AR A S B R R 1
JE[8] [9] [101. M5k, 3 3o A5k PRI AW A A1 4 A 2 P e A A A5 0 5 % - ) PR B2 28 0/ N D9 BEOR B B 1/3 B
& 14 [8] [9]. AR, XEERITH BRI RRERONE 2, HEEARA I TR UR AR N B ANR
LMARRRTER, ANdE G MBS

AT LART & LI AR PR R, ASCIRE ) —Fp 58 7 ] r B AR R Bt Il AL SR
RIGEFER A LN, SCL T ARRPE R M R IhAE, AORFRAR T AR SeAR 5B B A & T =
FE, Behh, SRAF I RSB T AR R L N AL T

2. Rt
2.1. TR

s L@)FTR, A% G AR R 2 00 5 — MBI — MR A BRI o A5 A H A K e 20 o A i
MG, WA TR 2] A B m b % . BORH AR LN 1AM B A B, R T LR
TEH. PrBfimbE R R ZIEIME 10)R. ZREA T — D INEE WA A& SRR & 1,

DOI: 10.12677/ja.2022.113004 28 REGZE


https://doi.org/10.12677/ja.2022.113004
http://creativecommons.org/licenses/by/4.0/

[VRESEIE

4

A IS AR AL 2 A — AN Z AR A BRI o A A W £ A% o A A% 2 1 AT DA S — R R AL, [
I AL 5 2 IEAZ (0 75 — R A, IF HIRBUMRR A o BRIER 1) — R Rl A Bk 2135 B = AR5
MR RM, WM B) T ENRAC R, LA RS, FIRAHERATT 4% T 90° (52 1E
SZM T — AL R), XA AAAC PR B I B R AR R, JF Has AR R AN AL D Y T R A
SR E Al RERISERBHR AL B SR L BHRA BB G, JE TR ZIE R RN, B RLRIH

Im) & AU JESR A 1/3.

N - %%@%?! . |
A%%$Qi |
LL AL e xR

H
RIHRAL ‘ — yRRAL
?ﬂ%%ﬁ . Y . /
Rz p PR
e ‘L_X s
@) TG R (b) PR LHRE R Lk

Figure 1. Diagram of the proposed traditional and folded transmitarray
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(a) Overall configuration, (b) the phase shift unit, (c) the polarization grid, (d) side view of the element, and (e) the PRRS
unit with  =25°
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Figure 2. Configurations of the transmitarray element and the PRRS unit
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Table 1. Parameter values of the transmitarray element and the PRRS unit (Units: mm)
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Figure 3. Transmission amplitudes and phases versus R; at different frequencies and different incident angles
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Figure 4. Reflective amplitudes |[Ryx| and |Ryy| versus frequency
with different incident angles
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Figure 5. Structure of the linearly polarized feed antenna
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Figure 6. Simulated |Sy4|, and (b) E-plane and H-Plane radiation patterns at 21 GHz of the feed antenna
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Table 2. Parameter values of the feed antenna (Units: mm)
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Figure 7. (a) Principle diagram of the phase compensation for the transmitar-
ray and (b) the array phase distribution
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Figure 8. Photographs of the folded transmitarray under test in a microwave chamber
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Figure 9. Simulated and measured normalized radiation patterns of the proposed folded transmitarray
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Figure 10. Simulated and measured results of the folded transmitarray antenna
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