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Abstract

This article presents an L-band low profile active phased array antenna system. The antenna array
adopts microstrip slot antenna form and secondary circular polarization array technology to re-
duce the height of the antenna system and improve the axial ratio (AR) performance. The antenna
active links are integrated into one module using the planar layout and high-density integration
technology. The maximum height dimension of the antenna system is lower than 43 mm. It re-
duced the height by 41% compared to brick phased array antennas with equivalent performance
and achieved the low cost-low profile design of the antenna system.
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1. 518

BEE PRGNS KR, REMEES. St WS LLEBERM AR h AW HEENNE, B
TG B NG TR IE, X RGERE F N TR T R SRb = i B R [1] . AH
PEWE R AN AR EION T R AR L, R 2R BEUAIG, R AR N R TE, BORVIgR R, nIseil
A 42 Z PR TheE, 6 TRBE Uk H 25 2 [2] [3] [4]. FH2 PR 25 38 5 A% AH 35 A 580k 8% 24
PR AN [ SR A DR A R B ) SR SR B R A A R Y T e, AN R IR S T K I — R B A TR Uk A
JROKIEIREIE o BT RS AHTh e B2 Uk Th 8 L K Th i DAL DI Th RE A 75 ZEAS [F) Th e I 43 S 444 S2 B [5] [6],
DRI R 2 % TG T i 7 LA %, RERRGUENURNHROR, SRS . A T SEIUVE IR AR RE R R4
I/ NBACARFI T e TE,  SCHR[7] [8] [Q]3&HE T 24T Z i i o sl 85y A PCB s 2% B A B AR SE LI Ka
SR B A IR AR R R ZR, SCHR[7TH HE A VR R 28 M THI e A 3 mm, SCHR[8] ¢ T Ka AL Kk o K 28
1 PCB [1JZ Y 1.5 mm, GG SR ARAHTE MR RGN B . SCHR[10] [11] [12] W S HANE T2, SIP
8¢ SoC HE AN KL M3 0347 e Ak BT, CASR S PR B B AR LR T . SCHR[L0]38 H T — i3
T LTCC LZR X S BAR I i A Y5 AR M & 1A (AESA), B3t LTCC L2 seH T/R A4 b it sl
MR TR AN BETE, ALPERIEN 20 mm. SCER[LLJ3RH T — Rl L BBR AUk SoC B SZELR S
BRBLR I TIR AR, WO S ATURN B 1 46350 4 1R A DSV RE % R FH SoC B AR AE — AN P36 i v,
LG HEE N 68 mm. SCHR[12]32H T —FhIE T SIP HR M L SEL T/IR 44, R SIP HiARszai4l
EANRE ST, AN 22 mm,

H A SCERAT B R R A TFE R T L A BO 5 BE R 28 13 F Ak 2 il s AR 3 PR S B, A HR 2R
LTCC £ L. 2454 SoC. SIP F ARSI /2 L MEBA U5 AR B R ZRARHI T BT 77 3K, (FX SeRE R 75 0] 7~
an B BEAT E MR, KRR F I A R A AR A . DTG R L B VR A 28 B R BRI AR
RS AL 75 3R, AR tH—F L BRI SOR 38 AR A VRA IR FE R 2k, NP Tl HEAR R B AR R0
o 2 PR PR — A B R PR VR AR A% M R B i, RN R s BE AN I 43 mm, 4445 B 30 mm,
Eb [ 45 2 B 40 it TR A B S 28 1 P B AT 4%, SBIUREI2 B R 48 22 R AR R AS AR 3 T e 3

2. HBIEREXZ T
2.1. BHEHE

L A5 B AR T A PR AR R R 26l 3 x 3 REFEFIAH R, RAWCRIL D4R B, BBSOR AR 5 R4 A
Boy I AR, WRSCRF AL 3607, 430 94 i . RN R WORALE . AT 5]
GRS H N, RGHEAE R 1 Fos.

N1 EIR G BARHI T i, PRGN S, AN RL BT M R G0 I B it
PRI 77 TN T R Z B WL i FE AT A . R T T T, AR R R 26 B o e ARG 1) T A iy G2 PR R 2k
K FH BRI R SR ZR IR AL, TR R ZeAT B R IR R IR A AT R OR 3 v R 2k S Bl LR . R 2k
AIRGERE BT, B A RO ALE, R 9 BRSO LA ORI ) B T M T 23 1 B R 4% 1
WERE AT, B0 R A8 RN o RN LN T 43 mm, S8R RS AN T 185 mm
*185 mm.
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Figure 1. Block diagram of L-band phased active array antenna composition

B 1. L B A IRE R R L R AE ]

2.2. RERREmEIRTIT

L B S T A B R 28, TARAREL7E &% 1690 MHz~1770 MHz, #1478 5 /fF01+30°, AJ SZBL /2 el
WA 5 B WSCR S ThRE, 0 R R I I FH 75 SR S R R B TR FI T e vh s ASCESE T B A RIHEHITH
FRYERI T SRR R AT R ] 2 R TC R REATIE BT, RERFR TG R F B e 8 B R 2 SR 4k
i AL PERE, REBFRICIEE 5 mm. KZFEHE B 9 AN HoCiE I 3 x 3 M A RE 7 N7 HiA, AT
— IR R AR SR LR, $0 TR R B LL AT 58, R 2R M G R B T 5 1t LB R [13] [ 141500 DR 2 B T ik
1T IR B ACAT R LT

Figure 2. Design of antenna unit and array
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2.3. — &bk A ERT

L SR BT R ROR, N RS, A& A R RCRH £ )= PCB S & 177 k470
T ARSI BB BAT I A O 2l TE AR M F s O SEBUIR AR BT R A 20 SRR SE LS S AR
K BAHTHEE . A& G A OAR 2 P R AR AT SR 2 17 S {8 A1 J) SE IR AT YR BE B 1) R e SR ki ]
3w, WORANFZ IR — 8 I B Wt T, M1 R I 44 2 1) SR P 24 2 R 1 x4l 1) 77 2k

ATHERR[6] . REHENL R BERL R,  ZRAERR T PN A8 (RIS 2P 75 M S A0 R 2L (e b AT R, 7R
TR 105 2 v P AL O B CR [9], BOABLTHBONE 2%, A

RERE

Figure 3. Vertically extended brick type phase array antenna
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MR AL, s 4 PR, BN ESERC T 9 BRSO FE RSB TE « D o0 /1 28 R BR 7 ]
TG —RASCR A R IO AR (20 SLaCTC R AP REAT R, SR 1t Bl A 0 A1 5 77 U1 PCB i % 2
R, PR  E — ROR AL 3o B RPNy, BJRER Y D — AL PCB, SRR
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S R AR SEBL R WA AR B BR o Do 2% L LR 43 G Y 8 IR SR s ) IR 4 R SR AR BT R R
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Figure 4. Structure diagram of T/R module
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WA AL B T R AR AT N RS LA O O D TR A, A9 28 T AL RE RS IR P IR HE B R R, B
TR ISR LUK WO AR R a5 /1, A IO 4L I B A R A HEAT A, DL iSO A
PEITECARCR . R ZER T BOGA + XU AR 7 X B RT SRR 2 I R 2k 1A R (&) 5), T2 Bk
TR EEIREE T ORZCBENLIE W TARZER, AH BT GoAR 2 B R ZR 2H 1 TRUH 3 A ke o () ZEL AR R D 7 0%
1 T HERSCAR 2 A AL R LA (A% B CRAR I 1), A R 1 LI OR, PR 1 B
PRI RAS

Figure 5. 3D module of heat exchangers
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2.4, RESLUIRSEERE

K 6 R G A R sUEAA ) L ABOR I B R ST Fr, BENLRIE 73 mm, [ 7 Oy L ABL
AR A EA ISP R S B, BN < 43 mm, o FEEARARE T ) S5 i P e e A F R 2 v 82 ARG
T 41%.
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Figure 6. Photo of the L-Band brick type active phased array antenna with vertical extension

El 6. e /BHENEEH LR G REIEEREIYE R

DOI: 10.12677/ja.2024.131002 13 RE 7R


https://doi.org/10.12677/ja.2024.131002

Wit 2

Figure7. Photo of the L-Band low profile active phased array antenna
7. L SRR AR B E HIRAR ISR 2 ST [E

FERE S R R G0 L B A PSP R R ET7 i BEIMU Rl BLE AT 7 Ik R A il 7
i 30° I RE&M a5 T /N T 1.5 dB, 4y f 30" VEH A M 25 T /N T 2.5 dB,  JRZHE 2 I X pHy 2 L %]
8, VEAZUTHHERE LK 1.

-5 270

Figure 8. Test radiation patterns of the L-Band low profile active phased array antenna at different scan-
ning angels (center frequency)
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Table 1. Receiving active gain data of the antenna at different scanning angels
%= 1. AEFEAENRERNERIERES TR
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(SR O = A3 & =4 1l ) [ P T e @ 205 b N e g U 2 E e o g T VR
fabr, PTLLEH, BREEARBT R BT FE BT, HoO 8 A A i R LU AR bR B i A F 3.0 dB, {H Ik
PRAN AT il P Y 22 T 5.0 dBs BRI IR B AGAG BRI, =il 34 T 3.0 dB. [ 10 AR
TRIERACATRE BT, PARIE FARR 30° 7 6 OB it bl B 2k, IR = AT Kl e 34 /T 3.0 dB.
AL R AR AT FE BT A U B8 T ORI L 58, 3 TR R PERE . L SIEARHI T A YR AR 2
B R 2 A1 1 7 5 Y TR N 2 e LU R e AR T 3 dB..
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Figure 9. The testing Axis Ratio of different array arrangement (pointing normal direction)
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Figure 10. The testing Axis Ratio of the Secondary circular polarization antenna array (pointing EI = 30°, AZ =0°)
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3. g

NIER BT L AN R TR R, MR TR R E AR RAA B T v v A Bt e, AR

— L ARBG R TOR S DR R AR ISR R 2k, TARSIB 7 35 1690 MHz~1770 MHz, 4:5ilry 439414 25 7
M T 2.5dB, HHtb/NT 3dB, AISEEl R GIT (REIUIE 2 5 RS0 7 iR 2 1 L E) —17 dB/K,
R4 EIRP (A4 MRS ThER) 26 dBW HIMEREFa bR . RN KT FA L 185 mm * 185 mm * 43
mm, XF L AREBCA A R R 2RI R R R R B B R .
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