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Abstract

This paper presents a novel measurement method for evaluating the transmit/receive performance of the transmit/receive modules
(TRMEs) in active electronically scanned array (AESA) radar systems. Conventional TRMs structurally separate the transmitter and re-
ceiver, minimizing internal signal interference and simplifying performance verification. However, a recently developed TRM utilizes
system-in-package (SiP) to achieve a compact and integrated structure. The transmitter and receiver are integrated, necessitating the ver-
ification of the transmit/receive performance so as to address the interference of internal signals during simultaneous transmission and
reception. Moreover, because conventional automated measurement equipment are limited to testing the performances of the transmitter
and receiver separately, assessing the influence of internal signal interference is difficult. Therefore, an automated measuring equipment
capable of simultaneously testing the transmitter and receiver operations is proposed. Experimental verification of the performance of
the integrated TRM, accounting for the influence of internal signal interference using the proposed equipment, is presented.

Key words: AESA, TRM, SiP, Automated Test Equipment, Internal Signal Interference

[.M & golths AHuE o]&3 GA B AL S olg=
L8, AA7|gE WAete] B} 241 9] WS e

>

* ) e A A 713 37 3 8 F(Department of Electrical and Computer Engineering, Sungkyunkwan University)

##8}5} A] 28l (Hanwha Systems Co., Ltd.)

- Manuscript received September 12, 2024 ; Revised October 5, 2024 ; Accepted October 10, 2024. (ID No. 20240912-097)
- Corresponding Author: Youngoo Yang (e-mail: yang09@skku.edu)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial 943
License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 35, no. 11, November. 2024.

@92 ol2ale BAE BAG L AP, £,

ezt 5
= Azdetll 27 golgE o159 £
of W %

r>

i

QL
|

2
=
<
il

2 AGEAR A FEA L] HE

w0} meln 2AEl 208 Yalsk 23 7AS
I 9

Jl"

E

H3t7] ol @il % 9‘4 olF 7H iﬁ}
2ol 917
% e 31011:}7} H%Qi’i‘?‘r.
o] P} TEIoE FEHM,
g glol l:‘r(PESA passive electronically
Qe kel X1l o} 537 (TWTA, travell-
ing wave tube amplifier), Seto|2EE 59 ©d 758
FANE F4E ot 43 He7IA At is 94
BStE o] gal AAA o E Aty WES WA
H A NEEY e T A e #H ol tHAESA,
active electronically scanned array)© QtEIUel 4=
Aol A719 e - elA st Aol s ek
BAF &zt AAE trd] $FAEES T3l AloTL
EX s A i doltk tiv) whE A W 23,

1:}%_ H_j EHH /\1}\]7]- Ho 0 H] aﬂ)ﬂ u}ok‘} i/\].JHFd%

e

-

A

4> o_._, o% > o

Olﬂ ﬁ oY
. 5=
o= rr

-

scanned array)

FAY 4 A0, e SraEEe] B35 27
B oA WA deln AsHe F08 24 1o
A e

LiAel 5E A WY Aot FHNRES S
I A AR AT R AY ARV EFHOE 7
o) Q7lol FHARE W AEel 4 FY BAL
Hom s o] golateh AR H ALEHE FA
BEE O9 13} o] tre] A'dS 7FAH, SiP(system
in package)E 28/-43 +2=2 $4] HPa(high

¢

LNA(low noise amplifier) ZL2] 3.
Switch7} st FEM(front end
module)oll E3+5 7 ¥ %3S 913k Phase Shifter2} DSA
(Digital step attenuator)ﬂ C(multi function chip)Z &
o] :ILHEVM][S]’[Q /\ff"ﬂ A g AW Ae 7

power amplifier)e} 5~
22n ARE ;qg—s}

NEol S4ATE 153 21
Fol W Y] FA &
ARE shefar) oGl

Hep B ERNE $4

f

>,
!
it
1o
offl
>,
Mo
ol
>,

s

944

CH1
m Ll ATT a Limiter
Rl b
LNA
~———e
ATT  TxBuffe ATT HPA ANT
LSy
CH2
m ATT ATT a %Limiler
— W
LNA
—
4CH ATT  TxBuffer ATT HPA ANT
MFC 04 o —TF
HPE FEM
CH3
Com. AL AL Limiter
Port L o— +--a-—|
LNA
ATT  TxBuffer  ATT HPA i ANT
1] > .’_., —H
FEM
CH4
(D AL &Ll a Limiter
= -

LNA

0 AT TxBuffer ATT HPA f ANT
>

FEM

JE 1. 4 SR E X
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