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Two Novel Directional Ultra Wide-band Antennas
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[ Abstract] The circular monopole antenna is a kind of ultra wide-band antennas with simple structure. Firstly a novel ultra
wide-band antenna was studied. Four circular disc monopoles were placed across each other. They were considered as the feeds,
and the reflection plane is planar. It could achieve directional radiation, dual polarization or circular polarization characteristics.
On this basis, further study was carried out for two other novel antennas. The first one is changing the planar reflector to parabolic
one, and the purpose was to realize high gain characteristic. The other one is changing the circular disc shape, and the purpose
was to realize wider lower band. The novel antennas were theoretically analyzed, and the S-parameter and radiation patterns of the
antennas were calculated with electromagnetism simulation software. The analytical results verify that the characteristics of the tra-
ditional monopole antenna is effectively improved by the novel antennas. Ultra wide-band, directed radiation, dual-polarization, °
circular polarization, and high gain characteristics of the antenna are realized. The novel antennas are suitable for satellite and mo-
bile communication systems with good prospecits.

[ Key words] Ultra wide-band antenna; circular monopole antenna; directional antenna; dual polarization; circular polariza-
tion; high gain

SRET R, TR T HAER SRR G A N o

i

EAER, BRBRE A TH TR @
EHER . DEEF RESEHIH, ERELLK
LAN KER % R EARIESF T EEA) ZHER,
R, Bt th—FiR T/ GE AR 16T B B LS B0 R 8
HREAFEAHALEL" ",

AR R R T REHBTT R, ERBHIER
BEMIyE BAKE APUNERREESN
U XRRRBREE  RR AR BT
SREL, TEAR FE M BELOTAY 38 b RESRAL & AR R IR SR ST
BE, H R ERRELBIUR AL E PR AL € ) R 2R 6

» WA EHI:2008-04-12  #1T A3:2008-06-15
B&WA:“+ -1 "HIAE

ASCHEI A AR K AR HA B B BRI T BRI 5 1
HFEH R, 0 T L BUE [ S A UR AL B [ AR A4
¥4 4 AR T SR T R EROUBCE Y T R
SETVRRHE , B VAR S 88 e A M R A 2 T
— B RTARSA T, W A Ik T2 FIES, B 4T T
FELE [ KA R PLTT ARSI R B — RIVMUES R
FIZRR AT R X PR R R AL R AFHE

1 BEFEFERRE

I E R REMEALHME 1 PR, X
LR — YOt E B TR Y &R A, B



80 BREBS 30 %

| BREAENRRRL

EAR AT RASHBRMES L. HERZHMH
A] AR R B mm A2 A A AR SRR , D0 B LK AR
Ky r 9

- ERHFREBEENERRILETE, W&
® ERT LUK, r (0w B AR G DS
R o WERARF. HTREENTE %
R, B0 T AR S 2 A e R A o R TET AR, A B R
2r %R R BAE R T 09 EE L, B) o’ =2mal,2r = 1,1
KRR

1 =0.24AF (1)

KF:F=(l/a)/(1 +1/a),
AR, TR E R PR TR IKIE RS
f=32/r (2)

Ko W BAALR cm;f BEALR GHz,

S8 BRI, N REHAT T ERIHRNMT, &
SCHER DT Bk R T A IR A B L B
itk CST-Microwave Studio, CST 22— MgtaE# T
T IR R RN B TR i &8 fr, e RE
BEHEAN S SR JmEEER, X TEH LB
RE K CST A L R T ERURGE

2 HARTFHETRRATRL

REE B RRMEALGRE K4 ME AR
BFEECURE, SEH 1 REFE R, M 2 4
B AR 1 4 FE AR T, BT FERR 2 Bl R F 50
IR . W 2 BRI AR v AR
AR FEIBESR b, RAHHRERN R, B4R T 5 REGTREE
BN L U BIREE N d, SRS B TRER 4,0

2 RERY Ry o N
2 [ R {RF o AR R AT KR

TER AR KR S AR (LAY b, B A CST X
BREANSEHT T B— W0 LRERST, RIEH
T B A 3R T3t AR R A T R R I RE R R S5 S
B:r=37 mm,h=3.5 mm,R =300 mm,/ =110 mm,d,
=1 mm,d, =1 mm, T ER, B FREMHHRME
B, REEK B B IR REFE 5 GHz, BLAL, H{EHH
BHEH,2 HE K ERTFZEE 2 om HEEE,

RER 2 N ) BB A R B BE A L SR S
3 Fim. MREHRAREMZ T AE H,2 N0 0 R 196
#£0.64 GHz ~4 GHz FSRZFEI B/ -8 dB, HATR
S — B, 3% 150 B 0 B SR KR S AT AR RE
BT, EEPATLLATIZ 6 MESAR ML 5 A
BEHERFT AE 1,2 M I Z BB EER T 45 dB, Xt
B 2 A B AR E AR FZIRIRRR BT o

01
-20:‘Y___\/___———

—————
-
-

—_—

1

-40
g
o -604 P
1 RN 173

-100 == Sz

2 3 4 5
B /GHz

M3 ENHETFREPRENTRRN S SE
2.1 EAEHETFHREEREFEANRILES
ERHENANRREENAGE, FERTRARR
2 N ERRAL, 8 H K IE S E WX R R T
RL% SR w0\ Fie R K& S e ERER,H
BRAFIE R ~F A E HA H i 38 5% B R — 3.
THF#HA SRS S, 43t EER, TR AR
FB e AR ST R A9 2 AN 1 3R A R g B S AR L
e, 8 L SE B A DR AL PERE
B4 RRLE2 BOSRS M1 GHz.2 GHz 3 GHz
i, =0°Hle =90° 7 [ B , NI H AT LA B, 7Ef =
1 GHz f1f =2 GHz i},3 dB PR FEHEARTE SO°UU B, A
RAFHITTatE, % f=3 GHz B,z B7 I B T MIRG. &
AT , KRBT RGE N TH TR, ©hE %
HURAL KR B R T —Fgn B 3K
2.2 EHFEFREFRRSEERLXS
EENMBREFRRR, BEREREREETT R, -
BRI F 3R Tt AR R S T R R 4L I 3SR 2
e Bt 90°HARRE, LB T A A AR T E N
B S #m AR R KR | GHz ~4 GHz it



514

PhEREY, ¥ HRE MR KK 81

HEF B EER (0 =0°), 5IURMLMHTER
%\, 7 f=1 GHz M f=2 GHz i ,3 dB BRFEHE KT
60°,2 MEE L B KA N S5.5 dB Fi 7.2 dB,
LR FF+2] 3 GHz,z By 25 B T Mo

— =0
-~ [1] p=90°

—[2)g=0"
-==- {2} §=90°

—(1]p=0°

A
9.

0

¢. [=3GHz

BS5 55 AR T AR AL R 6 1)

6 RXAMB A BHMEBNELRR, B
WLAE N, %A 0.5 GHz ~5 GHz Ju W, ki 28
fifEX6.5dB~9 dB, AR EES dB £ 4, L F&
HREAE2.5 dB LI, BB R MAHAEE R
ket

K7 HRARZHR KL 1 GHz ~3 GHz At L
PHHEER, EPLUEL, % 1 GHz ~2 GHz $i,3
dB BRFEE AL /NT -2 dB,#E 3 GHz LA |,z
R BT VIR . G R B T R R R AE SR
L P RERE SLBE R AR fL P R,

101
9- (\/\M

5

R /4B
~3 oo

(-3
i

P T T T T )

B /GHz

6 A i e AR S T B AR AL R R B SRR 28

180
B 7 B A e 7R VAR B ST IR AR AL R R Al

BT S , XA R B S B R L RZ IR T B
Fir B RS A TET A Rl S B 9 SR 0 AR A R AR
kR, T EL 7R SR TR BE PR R A B 8 2, XA T DA
RIELERHR I TNTE

3 BhkFHERWEXL

T b —7 R BB b B R B8 e ki e I
%, LT PR E 1] B M A AR, HIM2E UWB X&
FARMBENBERE T NEFE, R - REMAK
AR BB SN R R LI, A T 2 1) A 8 R IR Ok
L

KW Ym 042 EH4% 900 mm, £ 0.36, I
157 mm, BiXH R F 5 3 SUBCE , SLIBURAL , H A5 0
& 8 fim,



82 AREB 30 %

B9 RAAFRTHREMHERRRSFEAEE  BERERRKE, B —K—/h 2 A2/, 6 F
BT EGS R MEHTUER 2 MR OMRHE  Bal. HSSROTESRIE 12 iR, RiHRE
7£0.8 GHz ~5 GHz BBIRTEE MH/MNF -8 dB, 765 M 0.5 GHz ~5 CHz {i /T -8 dB, FES# TN
I ENE AR AN 2 RO MREELRT 50 dB, HAFEAN 2 MR E KT 45 dB, KR
R TE KM RS R 3 0.5 GHz, T H
B8 1 T3 25 5 o ot AT AR A S, I 13 BTOR,
HERFEEAFERA 1 GHz 2410 20° 5% H 2 GHz
B %)% 10°, 5548 % 3 GHz fi1 4 GHz iy K F 5°,3F Hik
REFEENERANEETAKT 14 dB,

201 \"’"VWV“‘VV‘*

40 11 B Sy i K2

\ -~
L IRV s VN (IR YA VL W Ve ¥ SN 01
VoY \‘, “’! ‘I \/ —,
-804 i ! :- S;l . 204

M7
-8y

-100 v s U A a e g

05 10 15 20 25 30 35 40 45 50 @
BiR IGHz

w

B9 EARFRABYERLN S S
B 3 T 1 o 40 00 TR K 4% 40528 X 3 0 1) R o g
10 B, R MR A% N | GHz 12 CHz Bf KT T 1“5”5
10°, 5% % 3 GHz f14 GHz it KF 5°, 3 BiZ KA1 W /GHz
BRI AE AT 14 dB, A LA L E R 26y H12 BUEMYERRN S S

B 3% T AR R ST T KA BRI

T
A adin u
\

-~

-604 'u"\:’
!

-5y,

13 M RYE KL M7 A

B 10 B kiR FAs e 0 T KR G 1

5 #XiE

4 RERMWERE AR T U SRR EA
BT H—BRRSE N EERREAAIGE B R, B SRR R AR L, AT E IO
PRI 0.25 WM, HUH W AR, BRI, 20 S ] KR LA DL



%518

Ph3e3e, % PR AR KK 83

BEHBERG TR, B THRAABRN RS
Ro AMEREN, XUREBAARERHERIE,
BIHURHE R o (B A3 150 P PSS T K R TR
EHABRTEH R, K3 dB EHRTE KT 50°, [Fot7EH
RV FE A A S BB AT M SR AL A B AR AL R [
T BB AMYERLLE | CHz ~4 GHz MR H
P KT 14 dB, BT LASK BUR 14 45 < 1) 48 4 Ak
I ZHAE s U M M T K R TER 5 1 22 M SRR B 52
BT ESTRMRIRG A G o XL TR T € IR
GX T BB REHEST TAHBNBOHE, 7T LB R T
REBOR, LR FIE 455 ) Fe it , BLEA BUAE R
NERR SRS, ERTIEEFENB
BIREEFERE, SRR FRENBOTRETH
iS5, |
$ % X M
[1] Chen Z N, Wu X H, Li HF, et al. Considerations for
source pulses and antennas in UWB radio systems [ J].
IEEE Trans. Antennas Propag. , 2004, 52(7). 1739 -
1748.
[2] POWELL J. Antenna design for ultra wideband radio[ D].
U S A: Electrical Engineering, New Mexico State Universi-
ty, 2004. i
[3] FCC Report and Order for Part 15. Acceptance of ultra wide-

band (UWB) systems from 3.1 - 10. 6 GHz[ R]. FCC,
Washington, DC, 2002.

[4] AGRAWALL N, KUMAR G, RAY K P. Wide-band planar
monopole antennas [ J]. IEEE Trans. Antennas Propag. ,
1998, 46(2) . 294 -295.

[5] Ammann M J, Chen Z N. Wideband monopole antennas for
multi-band wireless systems [ J]. IEEE Antennas Propag.
Mag, , 2003, 45(2) ; 146 - 150.

[6] LiangJ X, CHOO C, Chen X D, et al. Study of a printed
circular disc monopole antenna for UWB systems[ J]. IEEE
Trans. Antennas Propag. , 2005, 53(11) : 3500 -3504.

[7] Schantz H. Bottom fed planar elliptical UWB antennas[ C].
IEEE Conference on Ultra Wideband Systems and Technolo-
gies. USA Virginia: IEEE, 2003.

[8] Cheng CH, Lv W J, Cheng Y. Study and design of mono-
pole antenna fed with coplanar waveguide (CPW)[J]. Jour-
nal of Microwave, 2003, 19(4): 58 - 61.

[9] Schaniz H G. A brief history of UWB antennas{J]. Aero-
space and electronic systems magazine, 2004, 19(4) : 22 - ‘
26.

[10] Yazdandoost, Kohno K Y. Ultra wideband antenna[ J].

Communications Magazine, 2004, 42(6) : 29 -32.
[11] Balanis C A. Antenna theory: Analysis and design[ M].
New York: Harper and Row, 1982.

¥ %,1980 £4 AR EHRAE, HRFBAR
KEKRERE BEERR LS,

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Yy Yy rryrirryrrrrYy

(&% 78 R)
BB A —4N 1 rad/s, -0.4 KsNm
BrERHE 3h7E 20s BEBA , B BRG0P 6 B o

5 BXE

X2 MOT IR A, WU B E R
SRBAREHARNERFRERSEELE, W
R 3 BE S5

$ £ XN

(1] Ohmae T, Matsuda T, Kanno M, etc. A microprocessor
based motor speed regulator using fast response state observ-
er for reduction of torsional vibration[J]. IEEE Trans. In-
dustrial Electronics, 1987,23(5) :863 ~871.

[2] Sugiura K, Hori Y. Vibration suppression in 2 and 3 mass

system based on the feedback of imperfect’ derivative of the
estimated torsional torque[ J]. IEEE Trans. Industrial Elec-
tronics, 1996,43(1) ;56 —64.

[3] Zhang G, Furusho J. A pratical PID controller design for
speed servo system[J]. Tran IEEE Japan, 1998, 118-D
(9) :1095 - 1096.

[4] Zhang Guoguang. Comparison of control schemes for two-in-
ertia system|{ C]// IEEE 1999 Int. Conf. on Power Elec-
tronics and Drive Systems. Hong Kong:IEEE Press, 1999.

B W k1981 £4 HAEHLL, ALFAHNET
AR AR R Tk ARARRRT B AF,
BEXR 5,963 %4 AARAHBKLIAER, RAFH

AAREHBRANEFTEAMARTHEA LoHHER

A A%t K5 MREAF,



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



