Qu e FhY A7) A

e—mail: dun05045@hanyang.ac.kr, hundredwin@hanyang.ac.kr*
A Study on Asymmetric Bowtie Based Wideband Magnetoelectric Dipole

Oh Seung Uk, Jang Tae Hwanx*
Hanyang University ERICA Campus

ok

o
a5

2 =AM e A Y FUAS FFAI7IIL BOjALOlE 4l @ X HoJALOlE o] 5 HES
H23bsl7] el Foed d=ytolo] Weln e d(mmWave) HthE RE$-Elo] 7|47 (ME) thol&
QAU AlFE YT} 45GHz oA o H-$-Ele] ME tholE <QtHuE & Akole] st E—field &

Q3| BolatolE wpapell A e)arel WA AW e o] 5S yehle] wWabzto] FgUth o]
FAZ F237) 98 A rEuE wEte] oF AwE AN A E-field ES %‘”HE}

]_
Ao, ud weEols O We AAn As GIL Asa] s MolAol & Wake|A o
gk o5 T7HE oAEY

ofde] ®iug AT [1-3]lelM= g FERE ofe}
T e ol He e “‘SP EVM “% Gl Tadt
oS dve AE AxIsdh [4ledA =o0d niet
o], ok —23dB ¢ EVM @L; wo}ﬂ A= (A
o] W& °F 1dB oz AFsor gyt EVM & i
2 2 4 3 i} intermodulation distortion (IMD2 % @ )
IMD3), image rejection ratio (IMRR), LO feed % 1L Aok okELbe v)ElelE TR (2) 93 WHEE 2 (b)
through (LOFT), phase noise (¢rms), € F5 ¥ °o|= AA Buz 7 gdEivEe] g dEuE 992 L1=28,
HE o 22 oy wizidse o9& AdAd=E Y} <Y L2=14, L3=1, L4=0.4, L5=0.4, L6=1.7, L7=2.12, L8=0.3, L9=1.5,
WAl mEe Faks n Welo okt ZF 1= o A L10=2.9, L11=1.8, L12=0.4, L13=0.4, L14=16, L15=24, Gl=1.,
S t ;H —rvﬂr—r_"ﬂ theb Wetm e kst ZeolA G2=02. ©1=6" . ©2-45" o]U}.
g 540 byt whebd 9] WA wEaw
odd Ad SAHS fAdM= <bEy ol5e] AW
W A 9] W EFolA HAge] WskE Hojof
gy

ol A Ay

O. <tey A A (b)

I9 1 & Aok ke V)5 A px2 ek 18 2 (c) =0 2 45GHz, (d) t—T/4 9 45GHz ol A oA 2 vl
AR <belibe Esholol ME Tl chect1lel ¥ el ME SOlE el pas

6031%_ ‘:H;\(jo]q' 0%7] Hol—)jv‘{% —El‘; 7H4 “}O]ﬂii\_‘i‘jﬂ E‘.H’O] :,L}__t__ E fleld

¥

il = 22

- = =3
el Al YA HHAE 1€ LEE ABUE L0 e 54 w3 A7 el AAE
A sbeel Al A71E 24 516 mm® olF, Ol ojgyg E-field £¥E ¢ = 0 180° o4 &
296 X 1.97 Ao ol FMFATL 71N A= 37yt us swach ww o 2 R g S 2o
GHz Oﬂ/ﬂ-o/] X]"(lgl’ %ﬂ -‘ﬂ'xo}_o_i 8.1 mm = 7}‘@@"} H]‘:H%]ﬁé ETH'O] :l]‘}_’t— % ,_;17:‘__% l'I]—F,’}— 173'@' E-—
Taconic TLY-5 7]#& AF&3stH, T2+ 0.254 mm,

Il o e

o
N&

o a6 o field & A3, BEte] ZE wet oF 457 AE®

/\)\1 E]—ZJE(tal’l(S = 00009) ;ﬂg(&r = 22)*3— 52 x4y ;qaﬂ_ JJ—X"E]L]E]— O]‘—‘f _‘}‘_—?—E}-O] jEJ_—
;l—x_q' 211_ :FLF/] '/] ‘T‘ﬂ]x__ 18 L m O]E]- %‘Eﬂ% Lq_;q_ 7].5], E—field 7]_ ‘6:]/\045]01 Ol;ﬂoﬂ b = 0°

. <kelL} 24 w180 o4 wEEPE  Pap del  ARbge
eyt Axgor g% 3 3 go] o]gjd Fx4

OH 2 9t = T/4 W 45GHz oA E—field #¥X9] AR Ax WA W= gy, BT E—field
FE Aok wAAW, o = 00 N 180" oM gag wasle, We Fae wsel 2 us

g (nul) o] YeEtEUY. &L 2% Qs & 2 A Y #As vAL fElS AyAd e T



_ |~ Symmetric]
|— Proposed

—— Symmetric| 0
|— Proposed

bk A

90 270 {90

120 L\ z/ 120

Realized Gain (dBi)
O Y U 2
30288888303

210 150
180 180

(a) (b)

1% 3. 25GHz oA 45GHz 7}A] 1GHz +A o2 3 SHe ¢}
Aok orelvte] Z2HE WA . @EW 2 (b)HW.

— 10

<
TN

5

——
d ), \

—=— Simulated (W/O Connector) 0
—=— Simulated (W/ Connector)

NN
v \k'&] AT A A h 45
Mg AN 1
VA UL 2
o Iy 0
Frequency (GHz)

a

S
Reflection Coefficient (dB)

AbNhiocanwbra
ot SN

Realized Gain (dBi)

a
cbbNddh
R

4. Agkd <tElve] AlEdeld B2 SA4E WAL At A

b RS
8 S

&
3

Normalized Gain (dB)
5488

o
S o

&
3

Normalized Gain (dB)
R P
S 3

o

o

% 5. AjkR <telve] AlEHEeld R SAE AGarstE WA
8. (a) 25GHz oA E-HW, (b) 35GHz oA E-HWH, (c)
45GHz ol A ¢] E-H W, (d) 25GHz ol 2] H-HW, (e) 35GHz ol A 2]
H-HW, (f) 45GHz ol A1 2] H-HH.

% 42 AR <belue] Algdold 9 S WAL
Ak Ad o5& uepdn. AlEdeld d3f, Sl

e Z e 234GHz A 51.7GHz 74 75.3%°|H,
HoJAolE HFEF o)=L 26dBi oA 3.65dBi 7HA
1.05dB 9 weld  wW3En. 3 dae=

22.5GHz °lA 55.8GHz 74 83.8%°] S11 tl9Zy}
3.72dBi ¢ HUY o]5% RHFUL 22GHz oA
50GHz 714 9] Fat4 WA Hojalo|E W o] 52
2.94dBi oA 3.72dBi 7}A 0.78dB W o Awk
WH3lsteh, w3k o] <helusE 20GHz oA 50GHz 7HA]
85.7%°] 3dB ol5 ud%E uyehdg. AJEHE
el uboll E3H31S uf, S11 9 o]So] uxE= e
A s @Ei W) &t agi et F Y .
% 5 = A’k <FEIUe] 25GHz 9 45GHz oA 9]
AlEdeld 9 HAY FHysdd WA ddS vw
Aolth, AntH oz =¥ WA B A EY o]

o

Azl & g Fh. 28y 45GHz oA =
Ayl o] AlEwolA ARKHTt F=A YEMET ol
Gz AARel A Ao Fg WEoT FHHY,

V. 28

¥ Aoy Yoo Asstole] WelnEst vy
n9to] ME the] & QHelLbE AlAIREh 45GHz o1
B3 mSetol tEls WS MAR o Abold] E-
field AF0% s WAk selo] 918 nojao)=
WO o5 Fhe BAE Aduth B Aol
Akshs WU AAE BeEe] oF Z4EE FaAA
F4 E-field 432 ZYUth o8 Sa nojatol=
W expolelE W wEelM o5 Wizl A
Aol wot #AF YA AHoR o wWe AW
At b5 o,

ACKNOWLEDGMENT

2 ATE @FATATWNRE) Y ALE Tob FHEHUS
(RS—2024-00335614).

Fu1Ed

[1] Wei Zhu, Jiawen Wang, Xiaohan Zhang, Wei Lv, Bingbing Liao,
Yanping Zhu, Yan Wang, “A 24-28-GHz Four-Element Phased-
Array Transceiver Front End With 21.1%/16.6% Transmitter
Peak/OP1dB PAE and Subdegree Phase Resolution Supporting
2.4 Gb/s in 256-QAM for 5-G Communications,” IEEE Trans.
Microw. Theory Techn., vol.69, no.6, pp.2854-2869, Apr. 2021.

[2] J. Pang et al., “A 50.1-Gb/s 60-GHz CMOS transceiver for IEEE
802.11ay with calibration of LO feedthrough and I/Q imbalance,”
IEEE J. Solid-State Circuits, vol. 54, no. 5, pp. 1375-1390, May
2019.

[3] R. Wu et al., “64-QAM 60-GHz CMOS Transceivers for IEEE
802.11ad/ay,” IEEE J. Solid-State Circuits, vol. 52, no. 11, pp.
2871-2891, Nov. 2017.

[4] J. Zeng and K. M. Luk, “Wideband Millimeter-Wave End-Fire
Magnetoelectric Dipole Antenna with Microstrip-Line Feed,”
IEEE Trans. Antennas Propag., vol. 68, no. 4, pp. 2658-2665,
Apr. 2020.



