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Abstract

In this paper, we propose a cylindrical active phased array antenna of Beam Steering Characteristics in the horizontal

plane(H-plane) and vertical plane(E-Plane) on the cylinder form array structure. We design the bent dipole antenna of
the cylindrical array structure adapted excellent mutual-coupling characteristics , designed and manufactured the
cylindrical array antennas and power combiner/divider unit for power dividing and combining on the antenna. The
radiating elements array spacing of Cylindrical array antenna were determined to avoid grating lobes at half power beam
steering. Beam steering of the antenna was implemented with 6-bit phase shifter in the transceiver and have been
designed based on the characteristics the antenna beam steering at -24 degrees to 24 degrees horizontal, vertical 0
degrees to 36 degrees beam steering. A cylindrical active phased array antenna that produced for verification the

performance of the antenna are measured radiation characteristics in accordance with beam steering at L-Band.
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Fig. 4. Structure of a bent dipole antenna.
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E Table 6. RF Rx path budget calculation of T/R module.
_ | ‘j - %L% ]H:%
- “ B = e » g (;B A 4= e
el | @ | @ (dB)
RX IN
D/COUPLER | 05| -05 05 05
- CIRCULATO
ol A x 05| 10 05 10
- LIMITER 05| -15 05 15
a8 17. 72 E RFE 74 DR BPF -10| -25 1.0 25
Fig. 17. RF part block diagram of T/R module. INAI 180 155 06 31
HE 5 &7 ZE SAAEE RF HA AN ATT 60| 95 6.0 33
Table 5. RF Tx path budget calculation of T/R module. LNA2 180 | 275 06 33
o= | Ag | =% | P HPF -15| 260 15 33
THE @ | @ | @ | @m SPDT3 10| %0 | 10 33
TX IN 0.0 P/S 50| 200 50 33
Attenuator -4.0 -4.0 -4.0 AMP1 12.0 320 50 34
4WAY PD| 80 | -120 | -120 T-PAD 60| 260 60 34
SPDT1 -1.0 -13.0 -13.0 AMP2 180 44.0 35 34
SPDT2 10 | 140 | 140 ATT 0| 30 60 34
SPDT3 10 | 150 | 7150 VGA 80| 50 | -180 34
Phase Shifter | 50 | 7200 | ~200 SPDT4 10| 550 10 34
AMP1 120 80 80 120
D 0 T ATT 00 | 550 00 34
e ™ 0 0 50 SPDT2 10| 540 10 34
T 0 >0 >0 SPDTI -10| 530 10 34
VCA 80 160 160 50 4-WAY P/D | 80| 450 80 34
SPDT4 10 150 150 ATT 50| 400 50 34
DRA 140 290 290 270 RX OUT 400 34
HPF 1.0 280 280
HPA 190 420 170 410
LPF 05 | 415 465
CIRCULATO
" 05 | 410 460 e
D/COUPLER | 05 | 405 | 45 o l ]
TX OUT 405 455 . E
.
AE AL AAson, FalRe HTE 95 R
LNA(Low Noise Amplifier) Ztre] BPF(Band Pass iJ ]
Filter)&} 2V HE 48 stk

a% 178 2l

LVDS Receiver :SN65LVDS390D

TE9 RFFY AR FAZE Y
< RF 7442 &

/\(_)] .% T"i‘ Al .3]‘ LVDS Transceiver :SN6SLVDS391D

At
A 3 18 &5 HMojzE FME
Fig. 18. block diagram of T/R unit control module.

o~
&
2
2
2
td
1l
l‘1°
E?L'
M
=
N
=2,
X
>
OH

i
rlo
o

N

(1367)



52 Yol oo|Z 12E 5§

E7e A AT Ux8 AFF 5F QG o
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E 7. U5y S5 Mtlg oLt e MAZ
Table 7. Design parameters for cylindrical active phase
array antenna.

T+ A F (@fc)
w14 3 115, 74 0 054A
ER RS 8x8 (4 x?’ﬂ
Tl A =9 10Watt (Peak)

Ha Y HAF 5.625° (6Bit)
QHeIL 217 5.28\
b} o] 4.3\

2. AEY 55 AN Lt 5F
2. 1. BHAEM U NEZE SY 23

= 3GHz~14GHzo. 2 &}9it}. wt
AlEA 2 AZ7)E AgillentAhe]l 329 EA7)
(Network Analyzer, Model : PNA N5230)& A3}
o o8] Huts AAIRl &ZH(Shield Room)ol Al
=459 a9 195 AA, AZE Bajazle] waje
A Z2RATAEZ Yehdt, 28 218 sk 234
e BT glow, AHE %‘—vﬁ telol A WhAkEA

5240] -15dB ol8l& BEGE A%E 3 sk 2

2 19, HRARAL 2 AFS D

= o

Fig. 19. RL & Mutual Couplin:
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Measurement Setup.
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Fig. 20 RL & Mutual Coupling Measurement.
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Fig. 21. Retun loss measurement result.
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Fig. 22. Mutual coupling measurement result.
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o] 7% w4 <teube] olE myste] wjd SteLb
0 - AL 7IFo R +150cm= 8, FEW W A9
—Pori21
g -10 A5y S5 9gE ot TS VFoE 360
] 2 A A AAAL AYEE nHse] &
-20 — o -
-g' A@10cm, FHH 42 LA,
E -30 ¥ 262 395 1.35GHzOlA 4" 2HAA
% “© (near field)S o] WE(Fourier Transformation)<
< & AAA(far field) F3W BAAE S ey, 53
50
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Frequencyffifc] c2H el 4g Axkdzet fAHA Hdl -13dB
a2 23 SSukAjaAl =MD} 2 AAEFAE A A B 4 stk AxkAdd
Fig. 23. Active return loss measurement result. ofe] Zpol= AlAF 9 FAlo] WHAstE AL, 2HF
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Fig. 25. Measured near field data.
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Fig. 24. Radiation pattern measurement setup. Fig. 26. Measured horizontal radiation pattern.
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Fig. 28. Measured 3D contour radiation pattern. REFERENCES
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