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Array Error Analysis and Correction of Active Array Antenna
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Abstract

Array error analysis and correction of active array antenna are described in this paper. Array elements composed of radiator and
TR(Transmit & Recive) module have error(magnitude and phase difference among array elements) which affects SLL(Side Lobe Level).
Error affectedness level depends on ideal SLL according to antenna aperture weighting, number of array elements and antenna effective
aperture. To satisfy required SLL, correction of array elements is necessary; adopted differently per errors, and weighted differently
per shapes of antenna and required SLL. Errors of every individual element had been defined, performance of the antenna with or
without error correction had been estimated and proved through near field test.
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Fig. 1. Q-value by amplitude and phase error.
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Fig. 2. Generic block diagram for array antenna system.

249 o] AT ddal PANE AFLA ZA B
T R 3 2], ol A 2149
A A3HE ob7|3e, W W A B

ke #% omm QAR WHEA] B soof g,

QHElVA| 28l o] Zheks A= 119 29 ok
2 MQaAR Y PLFAN B AR
AE TE T 13 e oAk EAE,
B 1 o0gaA 2%
Table 1. Array error.
* SAERF H 3
TR && A SEaatdd g o4
TR &¥& ‘ ) _
wayAe7) Ay e Bzl o3k o4
w547 A8 et A I
AR 7F A2 A
BAR 2} gL o)at o3
TR BE-5AAAL | A80A | AZd we H23

416

@ - Wi |
Switch  Attenuator Phase shifter]
Limiter

13 3 99 TR BE 2E

= w1 w

Fig. 3. Generic block diagram for TR module.

Z TR E&9] 22+ 1%
o olaf WA= LAtom, ‘Jr‘ﬂz] PE:: ’Lﬁéf’ni}cﬁl
ot ojed A2 A nt e BNt

o 2

of 3
g0 2 TR BEde §/542 913 HPASH LNA
o] XFHY, H/A W A 2 A% N
917 (phase shifter)2} 7} 72 7](variable attenuator)”} 3
SHeith 17dW Sl 71= okl 19 49k 2ol switchable de-
layline JEjoH, o] 2 3| 7HH Al YA &= A7)
o] M3HPM to AM)7F A gttt piRbEA = 7R 7]
= 19 59 7Fo] switchable attenuator Ejo]™, o] 2 <l
s 7] 7 Al AR % 91749 HSHAM to PM)7F
Agth & =7oA AREEE 91/47HE 7, 7HE A 7] 9
PM to ANL AM to PM~ :LFJ 6-4- 71—_9_ E/d_o_ 7L‘_—_1;}
Z7]9] AM to AM, AM to PM& 1% 73}

e B3 TR BF $419] A50E
o TR ZE7HA ] AZA, 43, SELEY WHE 2
S @Skl Bt 94 9 29 A3 P 99

P T

| *-——a = /_\‘

a8 4. 1497 #+4

Fig. 4. Schemetic for variable phase shifter.

B = ﬁ
J8 5. 7ha 7 4
Fig. 5. Schemetic for variable attenuator.




Phase Variaton with respect to Atienuaton setting @ 10 GHz

Atienuation changp (68)
haso Crange (

Phase shitSetting (1) Avtenuation Settng (48)

P to AM A to P
2 6. AFESE YA Q7774719 PM to AM/AM to
PM &4

Fig. 6. PM to AM/AM to PM characteristic of selected
phase shifter and attenuator.

AM-AM AM-PM
A A
. =
2 g
= L
3 \ $
o
[+
oy N
el -
INFUT POWER (dEm) INPUT POWER (dBm)

J8 7. dukA 9 $%719 PM to AM/AM to PM 54
Fig. 7. PM to AM/AM to PM characteristic of generic
amplifier.

}6]-

e HPAS HAF XA A AHE3H7] wf
9 7)¢F 77 191 PM to AM, AM to PM<
o] A3 549 oS tro} AvbHAl s 2
ol me g2 28 JNEAS A L, ol 23

qo2 4y 4o ARLLE A

m Ho
N

o

]
a?

Olfo
o,
&
A
o |

AESA FolH SEQNG dElvkel g ot B4 2 nAg

Al

A

gt

THEAE
-TRES /iS5 Al

+TREE H|HE oAt 2

s SALAL HE R 2
+TREE-SALAHEK BE

2

—

J2 8. S=ujd oty AlE 34
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