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Abstract

In this paper, LTCC stacked patch antenna with a radial CPW fed slot and grounded-shorting
vertical-via wall for 19GHz band wireless LAN is presented. Suggested antenna employed a patch and

grounded-shorting vertical-via wall for radiation element, consist of feeding structure which a radial
open feature at the end of the CPW feed line. The optimal design parameters of the antenna using by
EM simulation program. We can see that enough to bandwidth 560MHz for 19GHz band WLAN

antenna specification by the optimized antenna.
Key words :

|

1. A&

71&e) A weh, BH o ¥& 59 Ax9
o] A 23}l FAol EolA L 9t ol
gt 233t Alade] AT AF Qe o
fAF A7t @i 53 AAY FAHE 7F
o2 B A7 AYHR YE 19GHzHAL &
AYFo oy FAoA gy Ay, EEYY
olg} e FuUy EAoz Fg LW ¥
ojA 1 gl7] W&ol olaig AL HEF F )
B ESAHY 22GE st et

AL FA4A AadH(Low Temperature Cofired
Ceramic : LTCC) &3 71&€& LTCC #eoloj9 H
23 F4 ¥y FAo] &olEr] wWEd 2 =%
A AetdE HE dx Tz +3 Hlote A

2

LTCC, Stacked patch, Radial CPW, Vertical-Via Wall

o Hjtsir) o] LTCC ¥4 71€% CPW 33
Tz e AP FAY e FAH vFo E
W 283, Zg3 Hojslr] fFe ¥H A7)
saan, Fa A7 sty WEe @rr A7
9 z3% dgad’

guty ol A g UYE FE dFZe] F£%

AR kol o2 AMASE WESel ol AT
ojgth WA FHAM RHEL WEE WHole
Fid 2Ed, ddes 25, 43 F2E O8RS
HE A Akl £F $¢ ¥AsE Bl 3
om, 34 FzAA AT AT Ex AW 2T

Z2e EM 2% 34& B84 d9Fg Wele ¥

Y Fo) Yk

2 w=2dA Agsts deue A Tz B3R
Z

—423-



20039 =

ror
)
rz
>
_{':_l
1
ton
op
ic]
!
i
g

23 =23

Vol.13, No.1 2003.11.15

g3

32

A A4S FHA d9dE d9Fe
A

0. A<td e 7=

2Y 18 A E} Fxolth JiwE nA}
ite] LTCC #ojol2 FA 4mils(0.026mm/mil),
Ag 56 SABAE 000129 GL-550¢1 LTCC H
Qe Aok

] iyl
E t 4 4]
E__ { h 1“‘1
: U‘J m,

g |

Lt

(a) 5¥E / BE=

L2

(b). FH=(FAH)

L, = 120mil, L, = 160mal, Ly =132mil, hy = 4mil,

t=1mil D = 14mil, V,=4mil, Ws= 6mil,
W,= 14mil, L;= 44 mil, [Imil=0.026 mm |
23 1. AgtE ¢y 7=

A 9 ARG AA gole H+2to)™, F
A FzE AdYRs APl P cpwe A

HAEE Fgux AEE e PAE (Radial
Structure) 2.2, AR =7] L2=160mile] 2, 50Q
CPW 3HE QEHI] AT SEY F Wesk B4
Aol Z Wee 24z} 6mil, 14milo]H, 849 Ao
& Le=44mile] o}, ’

Had WAy =A7E  AY™L AR
L=1/2f /ot & SHA L1=120mil2 43t A

o Z7|7F YT AE ety He WY &
e 97 dadE 98 dddzae] #AHe] xn)
2AEM A nBE YA e Ao TR
stoh, webd fAAY AA Eol: HaA 003MxTH
=490, g Alolel HE: AgE ofde 9 J@
29 vlo] 1:3 % Agrt Agant Agd 7
z2& 2o 4% Adg ged

Az K7t w4 Felr] WEd 2HA 2
7ol o8 WA 2zte] Tgo] A3 =HE AL B
AAFE7) A8 PA At AL JHEA Fxoh
AAAY o} Qe FA-uol ¥ o] H=12mil,
Z Va=4mil 2832 ZAo] L3=132milzZ FHA Ul
4718 Yed o8 RS FA4E0

m. A4 ¥sd g ¢ty 54
Aoty reiitel A HAFE CPW 1ol 500 v

dat e AASAA sy FHGD CPW
Az 54 992 L= ooy g,

7 = 30 K(kj)

°T Ve K(K)

K=+/1—k
SEGAE 6,8 TET To) 7 F Uk

Eeﬁz 1+q1(6r1_1)

wel e B ANNEEE
K (k)

Coir= 460W

=W

oy, MAMAN o3 &R T Ws FAALSY

—424-



003HE ARSI Faez

==& Vol.13, No.1 2003.11.15

Z Wt g349 Zo) L7t 44 6mil, 14mil 283
44milZ 50222 FH B

CPW 9871 /e AfAE: 8L #E A
2y CPW 49 71& Tz & =8N Atst
= WAlY CPW T%8 19 2 (@), A BodE

5

(@). 71¥& &

(b). Al +=
04
. -‘4‘0\\
-10

Return Loss [dB]
NN
hid

v T L T T T
185 180 Erequaty [GHZ)

(). (a),(DYF-Z9] ¥hAl &4 54
ag 2. 71 CPWEA Fx9 Atd 7= wia

Atzrg o) CPW FZo A HAE CPW T2
HE HAY #Ho) Mo|E 3 o8 oA 5
a2 AFE o)) PR gnds HAF 9y
=4o] MAHAG. CPW A2 ARAEL A
& ztE FRE I AR WY gl o8 2
Ax, AFFe FAMe] Z(Wpnd &89 =
(Ws)o| Z7+ate] whe} wlg @t ol B

a2F 1M FAWEe] FRoz MAY wol e
4A Wol A M2 sxle] ojs) SAHA el HA
Yoot X 718 meg) QMG I BE
Feth 29 3oME HAY $H-vleo} e &
g SalA 1935GHzol A 9} dlx]d] o8 = o
sl 4o} o] o8 1968GHzoIN S FA B
=9 A Lol Holxe AL &9 4 Yot
AAE $a-vol gel MA WEE $2-vloty

2 fr W

r)J

40 e W Ho

g

27 V4, £7-vjo} ¥ o] H, F3-uo} ¥
do] Laold.

\Mthout Via

Return Loss [dB)

A
°

~50 T
" A T v T

18.5 19.0 195
Frequency [GHzZ]

F4-ulo} ol 9% 3%

205
ag 3. FH

Vi LTCC AA 3449 goloje golg 2
A e 29 u} 4mil2 2FA 7=, F°] He
o) L3x} Ao ds)A EM AN EHo|AE T84
gasl 23 L3 A3 Zoled 132milnd 2
gollAe dgge] HolA whalb &4 FEAo] "o
A, 132mil2e F 9y 132mild Wsk 22 WA
&4 EAS Bo 139 32 dAM LS 1Y 4
2 %3 ¥J9¥ 4+ Uik

Return Loss [dB]
. . .

=0 116mil
—b— 132mil
—==140mil

-40 -

~T T T T -

T —T
18.5 18.0 205

19.5
Frequency [GHz)

29 4. HAE FH-Hof H9 o] 39 F¥.

F2-dlo} Yol FHA WY "= s ¥
7] g gof ulop WAL WA JF¥E FE Fol
H7l 98 99eise g3& Eoh 19 594 &
o] H7F fdAe A woldl HF3te 12mild=
7Y 2 WMAEH B4 BYFED

~ 425~



20038 stIMAtEE ZEs=2Hs ==2% Vol.13, No.1 2003.11.15

T !
1

’ -—‘\ ' 1\ 560MHz —
; 1/

|
!
la—
|
|
|
|l
|
1
|
1
|
|
[
|
|
!
!

20 4 20 4

Return Loss [dB]
Return Loss {dB]

A -40) 4
40 a1 2mil

18.19 GHz 19.75 GHz

/

M T
19.5
Frequency [GHz]

|
|
I
|
}
|
|
|
|
|
]
!
|

T T
20.0 20.5

—_ T v T T T T v T
185 19.0 19.5 20.0 20.5 185 19.0
Frequency [GHz)

[29 5. WAY F4-uo} ¥el ol HY 9% (a) WA 54,

Az B gy Ao )52 28dBiolH, FA}
8L 905%2 wW$ ¢ Hojth WAl HEE
A¥HA &Y #x ¢dausd e FAEA F3
A (H-planen) FAFAH S BoFo, 109 6] HA
g eHuY MAHE-E BAET AF7A A
E A3 H=12mil, Vd=4mil, L3=132mil& 3= # 3
gt <telve] wAlEd BN duds dYgEFE
g 7ol GeEbHAG.

a9 79 (@eld AA ddFe 560MHzol 2, HA
o 9% TAFHS 11=1935GHz FAE F3-v] e

o} Ho} 9|3 FAF £2=1968GHzE FIUE + b). oY AN #AA
N, BelA 2plaEsl AP ARG B9 29 7. AAshE e 54
A AZF HXe o8 A nst gAHE AL
& 4 3, FH-ulel Hel gF AFP2 A A9
w3t 2 4 gloh

Acknowledgements
This work was supported by grant No.(R05-2002
-000-00883-0) from the Basic Research Program
of the Korea Science & Engineering Foundation.

V.48

B =844 94y €29 4 73¢9 FAd
Z-ylo} ¥ JlXE LTCC AEE #x ¢eHv
Agsdc. AEFE X Zo] L1 120mil2
A A7 % EM simulatord] CSTite] MWSE
g3t A9 AF 2hg ALY ez 4FF
gy Fad AANS HAY FF-9¢}
o] L3t HE ®HSAI71EA ¢teve] EA4S 13
ad@en, CPWEAH F2& zZe 2423447
Ed AAHE FH LAE29 49 4FE B

(a) y-z plane (b) x-y plane
2 6. f=19.35GHz¢] #HAd™

Koty

o}

-

H

— 426 -



20084% s=FAIMEs ZesswEs =248 Vol.13, No.1 2003.11.15
7] 93] WALEA =3 A Int. Microwave Symp. Dig, Vol. 2, pp.623-626,
B 3oME LTCC 71&€€ o 4% 19GHz Uy 7 Boston, MA, June 1991.
Ad gHUE anEozy qF & Fis o
ol QFEE 243 e }e AN S [9] N. 1. Dib, W. P. Harokopus Jr, G. E. Ponchak

& 5 AUTH

B

Il

3

A
.

[1] ## &, “LTCC Z=31F 3 System-in-Package
1€, BT HBEANEE, 2003 2.

{21 CLMark, KM.Luk and K.F.Lee, "Microstrip
Line—fed Patch IEE
Proceedings-Microwave Antennas and
Propagation, Vol. 146, No.4, 1999, pp.282-284.

L-strip Antenna,”

[3] E. Tentzeris, R. L. Li, K. Lim, M. Maeng, E.
G. DeJean, and J. Laskar,
Stacked-Patch  Antennas

"Design of
LTCC

Communication

Tsali,
Compact on

Technology for Wireless

Applications”, IEEE Antennas and Propagation
Society International Symposium, Vol 2. 16-21,

June 2002.

[4] National Semiconductor Corporation, “Design
Rules For Physical Layout of Low Temperature
Cofired Ceramic Modules.”, 2000, 5.

[56] W. Menzel, Grabherr,

Antenna

"A Microstrip Patch
Feed Line”, IEEE
Microwave and Guided Wave letter, Vol.l, no. 11,
pp. 340-342, Nov. 1991.

with  Coplanar

[6] H. A. Wheeler, "Fundamental limitations of
small antennas”, Proceeding. IRE, Vol. 35, pp.
1479-1484, 1947.

[71 Rainee N. Simons, “Coplanar Waveguide
Circuits, Components, and Systems.”, Wiley Inter

Science, 2001.

[81 N. I. Dib, W. P. Harokopus Jr, L. P. B.
Katehi, C. C. Ling and G. M. Rebeiz, "Study of a
Novel Planar Transmission Line”, [EEE MTT-S

and L. P. B. Katehi,
between Shielded and Open Coplanar Waveguide
Int. J.
Millimeter-wave Computer-Aided Eng, Vol. 2, No
4, pp.331-341, Oct 1992.

"A Comparative Study

Discontinuities”, Microwave

—427-



