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ABSTRACT

The fundamental characteristics of the cavity-backed slot antenna at 245 GHz are analyzed with the

method of moment for the use of a part of rectenna element.

The proposed antenna has a

rectangular-narrow slot on the upper surface and a feed post and a parasitic post inside of the cavity. The
interior posts are perpendicular to the slot surface in order that the microwave circuits can be attached to
the bottom of the cavity. Theoretical results shows that the maximum return loss of 50 dB at the input

terminal of the antenna is achieved.

.M 2
HAelvs REAZ-2 £As517] 943 ¢hgrvolzt
RFAE-2 DCAHe g wdstr] 9§ AuEo]

. %, du: REAEE +337] 98 ey
o ol DCdoz WA/l A% Raz, 2
41 9429 Femzsz wysl A [12)
FE Gl An ARE B oz} uwye)
724 542 A2 At =P WAz P
B4 2z AT Ao} da WA ohe}
Nzde) AR 4T gol, FE ke
24 AYdSLoz AR pzo SHS 2E
ez A Sl [34].

Audez A} AlolEx Wy WA ohEu
Nzrdoz sl oz SAST miah

d2 gojatA doh B =AML TE oG
9 F3A, B4 L £X2 goldA 7] s
24 ¥2EE £39s oz wWxid

RE-DC Wi@s|27t g5 sidd 43d 5 9
T TRE AU Uk 13 THY zolg v

HA 71]?‘“- Yoz orjsty] 9t 7

X TE UiN-e HEE YA ’8‘?36}
374 E~EE GRAIF G-

, FAAZe =4 Jdmurs}t
50 Q<1 A% i%°PE1M~ 245 GHzellA <} 50
dBe] FAG yRAREAE Jxn &R ZHolgt
59 golg 7-‘4’5_?5] 4% zdsha gag @
& stk

1. O|28HY

a9 18 Fo] F& ALY £2& NAT=
23 YR 3@ XAE ()9 FFA F2E
(#2)E AT FTF guvel 72 HAFA L
ALE et 35 x, 3,25 Won zz}
a,b,col A7IE 71 2L =049 2
A FEfdl Fodok £29 A 242w
oln YR TAEEL 23 =i Hud gty

—105—



g 254 2000 2AFEEENA A4d Als

#1: A feed post

#2.: A perasitic post A narmow slol

of length 2h & width 2w

b
24
a
Perfect
X’ N conductor
Region Il
TOP VIEW
= - o ———
SIDE VIEW | o
I 3
72T L S - !
cgmm
a9 1 % el 729 #8A.
o] itk uR ¥AESS £2W i3 F£Ao

2 wjxso] e, ol RF-DC 7328 X
33 mlojazyd 32E T ddd §ola
$3tst7) galMold. HE a4z FF ¢
vzt sjdz TASE A Fdgu *}0157}
245, o] A$ vlolazy HRVRE FA3%
a1 REsE 9e ¢ 9ol otk maM
RF-DC 3o #o3te ili—‘i’—%ig &9 s
ol Faae zlol det AlolEE HAEL £
A a7l Age FRzolTh

2% 194 ARAES TE UR (39
7% 3 (99 o= B3sial 94 Sf_i.‘é«]
z=—c9l Al A% Vi dehsA Ade
= Fegm AARsY, I R PEY XaE
0“ A= o \4 L.E ]l_ ]29}' 7“?@ %“7‘“'{’:-2

L. =x7

E o 23 4g AEdgae ogat gk
1 KL . ’

Twe ffs.’K”” Jids,

+71w‘€‘ffsz, az - Jodsy

e R
=—V,Xz+0)z )

jwe .’ fs. K- hds/
+Tc})gj ,Kazz‘ Fdsy

]weff Kl - ( E,x2)ds, =0 @)

[ff Ko hdsy +Jf Kl Jdsy

Wff KL -( E,x3)ds,

= Jw#ff K. (ExZ)ds] 3)

t.c.

o7|M, 7= el wgueoln, A% @ K
= A5 2 Aol AA w=x= AAS WAt
= dolelg adgpelth. = AR A&
expGwdol™, s,s 2 s,= 47 F3 LAE
o] ¥, 234 ¥2E9 ¥ 2 z=0d A
& Aewe vyehag. z18a [ ], &

Uetuin) AR o Ko $i¥A I, e 47t o
I# g9 g Jehit.

ad 19 3% ¢HUE wdE HE AEstd
#xHoz #HMar] A et g2 MRS
Eip A

PR

28 e

) TE v AABRE @2
& Sl el 32 am
i) Wy TrEge wde wpge s TR
oM ARE TAEe FAZ gl B
o}
i) A7E z=09 7 =A FAg FA
.
) Are AAztae cRow, e gl vl
A 238 gopd ATl R/ WA £F
o % W gide] EATT

9l Spgsel BE W Agstel ARy
A U@ A4 A2 @7 gstel ¥ 4
o) ARRE J, J 193 £FA F719%
A E,g 7149 #48 olgstdd ve A% 2
o] AT}

A oln, FA

—106—



Ji= 23 1) @
o= 23 LA ©)

E,= 33 Bx)e(y) ©
sink(# —ti_y)

SO=| " et A
sin t,‘+1_tl
Y R ECE <ty
oo 1 .
£0) Vil —(y—v.0)? ®)
A7M, t=z,x, i=q,7r,p TEIL dt=t;— ;-4
=l 11 3,9 wE A w29 »E
e F4T Boln ke AFTE Hiolh

EAE #1, #28 &3 Zolutdke] AT 4
A (D3 ol TRA FAJEL= A, *;%
el AAGEE ©2o Zol ol W
493 Fohi Mo zRE 4 8)3 o] ¥
At [56]. B =FdrE Galerking] ZRlE ¥
& AL gon, £29 Eug AARTEE 44
@ ol olv] 4 At golmz olal et
AlE3E AP 3]

0. Aardn 3 HE

a9 2e a9 194 AAE 3F deue o
d Jad2a g pEde] o 548 et
ok 359 A Uy EAEZY] 93] 9 &
%o AA 9 dolg HAF) A5 245 GHz°ﬂ
A Adel alEAS s FF HUE &

A & 3. o] Ae dHAAZ L 50.24 !20191
HW eH =7} 50 dBo]tt.

¥ =EdA Atd FF G £x9 4

6000 -
dimension : mm a= 74, b= 80, c=10.91

5000 V=74, y,= 57.9, y,= 76
= 4000 b w=1, h= 30.9
S ‘ R

'w ~ Ban

NS 3000 B P
8‘ 2000 !
€ \

1000 | / \

—

E 0
§. -1000 f ~
£ X,

-2000 f o

3000 : PN N L

20 21 22 23 24 25 26

Frequency [GHz]

(@) 48 9xdx

[dimension : mm
Ll = N ~
10 & :
o
T af
g AWf
5
& ~40 b
a= 74, b= 80, c=10.91
SOFy =74,y,257.9,y,276
w= 1, h=30.9
& : " 1 " )
10 15 20 25 3.0 35 40

Frequency (GHz]
(o) wrAlEl

149 2 FF e

Fo55A.

freq= 2.45 GHz
a=74,b=80 w=1
Y.=74.y=579,y=76

dimension . mm
09 F

- ~._ Returnloss
. increases

Half Slot Length, h [mm]
8
a
T

A maximum return loss curve
L PO "

03 L N
105 1.0 15 120 125 130 135 140 145
Cavity Depth, ¢ [mm]

(@) v wAEA

Haif Siot Length , h [mm]

303 304 305 306 307 308 309 Mo
E T T M T T
-10 & dimension . mm -
15k - c
20 f
o
o -25
g 30 f
a5 b
£
a -40 B
o
x
ast ; freq= 2.45 GHz
/ a=74, b=80, w=1 h
Sop ¥,=74,y,=57.9,y,276
55 L laasat, n ' X L
10.5 10 "S5 12.0 125 13.0 135 140 145

Cavity Depth , ¢ fmm]

() wrArEA
37 3. 3Eole Rl WAl B4,

ol 2hst ¥ES Aol cz AW AW F
wolMel WA 4 23F 4 AE 54

& /D g Ao WAL 92+ Sle

£29) Zols FF golt Az iy B
7} 4R olsh ge $Fe ols) &2el
olzkel #AE 19 31 vehuigich

—107—-



P LA 2000 EAZHFENSIA A4 Al1%

0

o
T .
§
§ -
2.
k]
[1]
o

H-plane -30

a9 4. YRR

29 4t 39 19 25 el U@ PG
=4 vepdth ageld ¢ & s AR 3
W oPAbge W 9ge @sku sl

v.d 2

A A¥A4E dEHUs B3oz Zo] F2
AANRY 2L R AT FF5 R
A% EgA ¥2EE AT7HY 3o X
F FE S AYsid 7B 5L HES
At ¥ FF ¢Hvs £33 FLEQ] QA H
£2Zolg} FEHZolY 45 2L T AddH
FAGAAM ] gALEA S U Z7HA8 F U
orn, REDC ¥ 328 FFo sidd Aag
F e 723 53¢ /M Utk gege ¥
F ¢HIUE AT w29 REDC HE &
o] =& g AASY B T <Uevs 2
B3t AEF Aol

028
[1] N. Shinchara and H. Matsumoto,
"Experimental study of large array for

microwave energy transmission,” IEEE Trans.
Microwave Theory and Tech., volMTT-46, no.3,
Pp-261-268, March 1998.

[2] J. O. McSpadden, T. Yoo, and K. Chang,
“Theoretical and experimental investigation of a
rectennz  element for microwave power
transmission," IEEE Trans. Microwave Theory
and Tech., voLMTT40, no.12, pp.23569-2366, Dec.
1992.

[3] A. Hadidi and and M. Hamid, "Aperture
field and circuit parameters of cavity-backed
slot radiator,” IEE Proc., vol136, ptH, no.2,
pp-139-146, April 1989.

[4] K. C. Kim and L S. Kwon, "Forced
resonant type small cavity-backed slot antennas
for electromagnetic power transmission,” ISAP
2000, to be published, Aug. 2000.

[5] S. Hashemi-Yeganeh, "On the summation
of double infinite series field computations
inside rectangular cavities, [EEE Trans.
Microwave Theory and Tech., volMTT-43, no.3,
pp.641-646, March 1995.

[6] J. Galejs, "Admittance of a rectangular
slot which is backed by a rectangular cavity,”
IEEE Trans. Antennas and Propagat., vol.AP-11,
pp-119-126, March 1963.

—108—



