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Abstract

A frequency diverse array (FDA) offers unique radiation characteristics that enable the distinction of range and angle, unlike
conventional phased arrays. These distinctive features have attracted attention and conducted active research in applications such as radar
and wireless power transfer. However, the implementation of FDA faces technical challenges, as conventional transceivers are not
capable of applying signals with different frequencies to individual antennas. This limitation has made the practical realization and
performance validation of FDAs a challenging task. In this study, an FDA operating in the C-band was designed using an RFSoC,
aiming to overcome these limitations. Furthermore, the performance of the designed FDA was verified by comparing simulation results
with measured data.
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Fig. 2. AF of linear-FDA.

Phased Array
1000

0
900 2
800 4
700
%
600
8
500
-10
400
-12
300
200 4
100 #16
0 .
00

-1

range(m)

angle( degree)

a8 3. 917 W€ AF
Fig. 3. AF of phased array.

HE B4 7KE A WEY AFSE 7HE 2 Aolg
HAFE dAjoltt. B8k F714E AYA Hed ole
2] (5)9F Zo] Hejd .
T=1/Af ®)

1
4% FDAE 914 M) Aol 1 # HAFE
!

o Aol 7o B =AM = A3 FDAE ©o|43te] FDAS
Ass SAIG

o R 5AL AT A3 AelnkE AHga el
A we Ado) Badld 22719 B A ¥
FDAS] A5 stobshs A wh$ ZF8steh 19700
B RS 25719 AGE 25718 B 429
2 A% F 432 A9

T, AL BAE GAS] A SEE 4
sgon e S4e 19 49 2. o) e

59.5mm

(a) 222 A <HEL

(a) 2x2 patch antenna

Antenna Gain (YZ-plane)
o

60*

150° 210°

(b) 2x2 o)A et o] 5
(b) 2x2 patch antenna gain

Antenna S-parameter

S-parameter(dB)

22
57 572 574 576 578 58 582 584 586 588 50
Frequency(Ghz)

(©) 242 5171 SHEbe] SshebulE]
(c) S-parameter of 2x2 patch antenna

ag 4. AAF A Qe 24

Fig. 4. Property of patch antenna.

571



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 36, no. 6, June. 2025.

A Bzl g 58 2x2 #A] S UE st SR
ARG AL, ol W 13 FDAS] AF+ 1® 59} 720
Uetdth 3% 58 EH AFFES Eo|7] S8 A £
71 58w EuE g ElyE ARgstt
Ao dgo] AgsE 249 M7t 24450 19 29
|85 , scanning /J 5¢] B A= trade-off7} A 3}
AL G 5 Ak & A2 EA ) uhg} o] Sh
S AHEER] MEls) ok st

I% 6= A FDA Al 2" 9] Al +2& Uehd
o} B A28 A RFSoCE ZCU-216 BREZS AME3th
RFSoCel 714 & 542 dAY 9A & &3 A7

L.
<L~ SRS 5L A~
Foh MBS A8 5 9

jus)

T

onf £42 F8) $4 % &
A AR A 28se] B AR IS AE
%9 29 T 5 Yk Holth £ RS RFSC
o UAE 4HE FE3] Tk 4G WSS 3T W

1000

800

700

600

500

range(m)

400

300

200

100

0
-100

angle(degree)
J8 5. 2x2 QM| UE AMS-SF 413 FDAS AF
Fig. 5. AF of linear-FDA using 2x2 antenna.

Transmitter

Amplifier

ZCU-216

: \ Receiver

Low Noise
Amplifier :

8 6. FDA Al2H
Fig. 6. FDA system.

572

g FRFORA, 7 Syl HEE = FarE A
4 ARk A= Y 375, FAldd =
Afts SH715 AHgste] A" AA A8 A
Aok B3, S % el S ste 9 WskE 24
7] Sl ¥ Holl Fx9 g AES APt F2
HAEES X8 wf ARE-sh= Aol &0y Wi v Ee &
Atole] Zeho] mE A7 2AE AAteld YIEES
TEHA o5 Fall A Az FA eyl Qd7bE =
Azl YA 25 5° oY E FALh B =FolA ¥
i} Ao71E AHESHA 2 olfrE RESoCS 288 7%
AT mmewave o] 2 FIF o g7t

]

o

FDA9| %
stk A2 Aol A FPEom, A
AL & 10] AAE ik FA ForE 2
£ 94 FDA #olt} Alzd oo vl s
9]

oL
olr
o
it
o|N
EL
N
o
ol
ofje
-
e
1o
>

i e

[e]

_,4
P o
Q

s R = A T )

(2 oo ol dn 2 12 b o

(
=

o 2
!

m‘r = | kN

]

K
rlo

3 FDAS] F714& & sk FA
3 AAETt L 7E T WS HdAM e gA 7}
2 gx) golthl 2437 98 A&y
3k RFSoCe ADC A1E9 T35 Feds

y (1o g
el
5

[e
]

>
>
ofo

oy

=)

H 1. FDAS] vj7ids
Table 1. Design parameter of FDA.

FDA model Linear FDA
Frequency increment 1.5 MHz
Center frequency 5.725 GHz

Waveform Continuous wave
Transmit channels 4
Receiver channels 1

ADC sampling rate 204.8 MHz
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