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Design and measurement of substrate integrated waveguide longitudinal
slot array conformal antennas on cylindrical geometries
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(1. State Key Laboratory of Millimeter Waves, Southeast University, Nanjing 210096,China;
2. Institute of Communications Engineering,PLA Univ. of Sci. & Tech. , Nanjing 210007,China)

Abstract: By etching longitudinal slots on the top metallic surface of the substrate integrated waveguide
(SIW), an integrated slot-array conformal antennas on cylindrical geometries was proposed. The
propagation characteristics of the SIW on cylindrical geometries were investigated firstly. With the aid of
normal rectangular waveguide theory,an resonant rectangular waveguide slotted array conformal antenna
on cylindrical geometries was designed. The whole antenna and feeding circuit were fabricated on a single
substrate, which takes the advantages of small size, low profile, low cost, and integrability with plate
microwave circuit and simple manufacturing, etc. A one-by-ten SIW slot array antenna at X-band was
simulated with the simulation software CST. The design process and experimental results were presented.
The simulation results and the experimental results agree with each other exactly.
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Fig. 4 Structure of the antenna
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Tab.1 Structure parameters of the designed antennas
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Tab.2 Simulated and measured Gain of antenna

G/dB
f/GHz
g HAE
10.3 12. 64 14.8
10. 4 ' 13.20 15.03
10.5 12.47 15. 04
4 & i

& A SIW AR T — KX BEREEIE
HEBRRRRE, WIRGERSHAEREL—H.SIW
BRRETULKEEEVESREAERTER. T
FEE LR X RAR FRERREERES
ket 5wk T EER B R REERK, I TEA&
i LR 55 T o ok RS O % kR . [ B STW

G/idB

200 -150 ~100 -50 50 100 150 200

/()
(6)/=10.3 GHz

.~;.-':::.'_':HK"(_ i

z o
)
i
ya
I.
=
R

G/dB
F
=
=1
=
1
[

-40 S S ."“‘_ —
I T3
-50 =
-200-150 -100 =50 0 SO 100 150 200
/(")
(c) /=104 GHz
f_ - WE

\ f—ﬁl

G/dB
JheY
ot o

pw
Rl

200 ~150 ~100 ~50 50 3004150 200
f/(")
(@) f=10.5 GHz

B7 BRE#RARRMKRETHEMHARIR
Fig. 7 Simulated and measured directory figure at

frequencies in the bandwidth of return loss



10

MAFEZIREFFRARMAFR

Fo% -

A5 S SR, T LR I 305 R B R
BREE, ANTIAT U RPERREHXKEHE
EZRass. Bl mtEHSIW HARER RS
BRAEMNTRE LA ERFHMATR.

2R

f1]

(2]

(3]

[4]

(5]

(6]

LI Yan, WEI Hong. Simulation and experiment on
SIW slot array antennas[J]. IEEE Microwave and
Wireless Components Letters, 2004, 14(9):446-448.
REKkE. ZRERESBERNFAR(D] X RBEX
% ,2005.

B hERRRAESLHEFERENXRRNERS
KEHE(D]. MR KBKA¥E,2005.

LI Yan, WEI Hong, WU Ke. Simulation and exper-
iment on substrate integrated monopulse antenna
[C]. Washington DC: Antennas and Propagation
Society International Symposium, 2005.
DESLANDES D, WU Ke.

integration of waveguide diplexer and antenna for

A complete substrate

low-cost millimeter-wave module[C]. Linz;Int Symp
on Signals, Systems, and Electronics (ISSSE’04),
2004.

WESTERMAN C W, HARRINGTON V L. Analytic

IEEE

design of conformal slot arrays [J 1.

7]

(8]

(9]

Transactions on Antenna and Propagation, 1983, 31
(4):668-672. )

STERN G J, ELLIOT R S. Resonant length of
longitudinal  slots and  validity of circuit
representation: theory and experiment [J]. IEEE
Trans, Antennas Propag, 1985, 33 (11):1264-1271.

XU Feng, WU Ke.
characteristics of substrate integrated waveguide[J].
IEEE Trans Microw Theory Tech, 2005, 53(1):66-
73. o

SHENG Zhang-zhang, ZHI Yuan-yu, CAN Li, et al.

Electromagnetic energy leakage characteristics of

Guided-wave and leakage

substrate integrated wave-guide[C]. Suzhou: APMC,
2005.

[107 LI YAN, WEI Hong, WU Ke,et al. Investigations on

the propagation characteristics of the substrate
integrated waveguide based on the method of lines
[J]. IEE Proc Microw Antennas Propag, 2005, 152
(1):35-42.

[11] ELLIOT R S. The design of small slot arrays[J].

IEEE Trans Antennas Propag, 1978, 26 (2): 214-
219.

CTTY W)



LI A, R AA TR
[44ik:  http://www.edatop.com

mE 3 X &Kt

REVTH IR MRR =, EVFZ TR AN, AR SE b LA sk br AR th e Bevh R AR

/D FH 23X 28w PR A R

SEbr b, BATH G ZEARAG B A IR Z M A RN, B T HFSS,

CST #f i WA sl ol LA e v Y TAE PR fE R A7 A 2R 2k
Zy it (www.edatop.com) i T B AURUR e e vk AA IO IR, #fEd T — REIR L it By
YIRIERE . BATRRBE VIR, (BN, EMS Y, Al A B S PRt oy 5] B4R R BEvt () B0

ERE AT AR

i O

Ansys fFsS

FEETES ] \\
¥V A '.h\"'.
¥ty
sy PR

——

HFSS X% i&itiEilIRIEER
BRAE 6 TR 1 AEHS, SRERAMILAETRE, PR,
BASAARNSSR R E UM 4 &, ST R A VIR T HFSS R &1
St . SEE A EAT . BN HFSS R VETHRRE, nl LB R
TR ) AR AR HESS BRAFEAT REBeTh, ih REEBIEA A+
BAEMAE: http://www.edatop.com/peixun/hfss/122.html

CST RZ&&IHSUIFIIIRIEE R

ERAT 5 NHPUEIREE, haBRFEERLRRR, BAERHBEN

FIFUR, A1 R G ) B4R CST fik TAE = M Zhse R FIHE ] CST
e TAR S AEAT R vt SEprd FEAN R AR R A . AUBTRAE, 14441
YHE, HA S WK AN 3 N AELARE, s>
BRI ), AR ST

PERBWE: http://www.edatop.com/peixun/cst/127.html

seaEI

-l

13.56MHz NFC/RFID Z& B X & iZitigliEiEE LR
ERAE 4 TSR, B UILKE 13.56MHz 25 P8 < 2% Bt I B A4
PRV SCERARSE &, T RS HR T 13.56MHz 2k B R L1 TAE 5
. Bt Wt DL A HESS #1 CST 1 BLAM M2k Bl K £k i
FLARSRE, FIRHEA2E T 13.56MHz 28 1B K25 T e i (6 B R o
AR 2 3, AT LA B s Bk 5] 2 48 13.56MHz 25 il R4k
FCUCHC B F SRR L BV

PEEDIYK: http://www.edatop.com/peixun/antenna/116.html



L. S, REE®I AA 9%
[44ik:  http://www.edatop.com

KT ZidhiFil:

Syt I (www.edatop.com) HH #0445k H TRIFACH — 2k B8 iR TR AR AL, — HBUI &
Fod s S8 REBTHIR AA R FR: 5T 2006 44541 EDA M (www.mweda.com),
PLEA R I [ P S5 K AR SR AR R 2 e vk A A 5 R Rl Y 22 5 S A DL B R 4 Bt 42
SEFYIRFER ADS. HFSS SV AT ERIIURTE, T R& )40 JREE 5 AR A, o
T RRAL A AR AR T 2 AT 15, BN BOT 4 TR ST T 2L BoREE ST . % A M aE I
B RENTE . EABESESFKENME AR, EEE DIVEARTR . AR 42—
TEZREWEHX .

HMNBIRIZME
X ROLTF 2004 4E, 10 ZAEFEE KT ILE
X HETE TR R B TR, o T ATt A A Bk
X OAPRTE. BEREAE] TIIE I IBOR, R BRI 07 R, 27 2] TARPI AR

K AWF RN RRE TR, dachr TREN, B, K. 5%

ERZRIAN:
¥ GlInRE I E M http://www.edatop.com
¥ 1l EDA M:  http://www.mweda.com

¥ B VAT http://shop36920890.tacbao.com



