H11 4 36l 20114512 A
1671—1815(2011)36-8984-04

B R 5 T R

Science Technology and Engineering

Vol. 11 No.36 Dec. 2011

(© 2011 Sci. Tech. Engre.

BIERA

C ¢ Be ey W A 9

oo oz %S

S *
(MR Tl KA TR S H AR SRR S, 7515 5 TRk

TUE N AR K 26 PEA

RE R’ R

M /REE 150080 ;

WA JRIE Tl K2 TR R  BARIE 150001)

i B RUT -HERNENETEARREES, REVWREBERNY R, B FEHT LS TRARKFTHRE, A
TEZR, BHREGRBABH#TT Rkt ARFREAETWHEMTE, AFRKRTAFTIANT FER T —EN
Fitlo A#t—FREBREHE , BREETAR-THE, BT - ANEFFHEZTHE 2O HRE F %, EMNKREEERKR
WL %] 25 B il A2 — e FRA 3R A B9 W10, 66 o fF 4K ¢ CST Microwave Studio® #ATHAE 5 (5 A 04 . RAE 1F B 4 R # 1F
T REMES O s E WHATIR . BRE W, KA (4.4—7.0) GHz iy 4 1 K4 R 20T - 10 dB, A8 3¢ 47 5 % 45.

6% ,EEANTAEMB AT % 6.2 dBi, % 2| T HHKR,

5 < AL I A Y 2
LRSS TNS22.8;

BRX% W
SCHRbR GRS A

3

INARRL i T a5 H fig o, HOBA B 4, 7
JCEiE 5 WU ARAS 7z N . BEE T AE R
R R J , R R A T /N AR | T 1 i RS A Y
BOR, BRI R 2 i T B AT BRI IE, 5 T AE A A
SRR, T LA B T T2 G . Qlan FE A$EH T
ERVR /AR R LR, R T S0 A 7 4045
T 17% WY 58, BlJR A& 13 T KA e
SNARREM BT 5 HR XM/ R KL — B
57 P BTG RV 54 8 A 8 2 2L, 15 R BT B 0 L
T BEATC AR e g1 RS- /AN S Al B e g, DTS 3K
TRERIFEIN R o SCik[3 1484 T —
PR LR 15 L B ED R AR R 4R, 3173 T /N KRR B
JERST AEZ T HIA T A BRI 5 2 )R], &
BOREA G AL S, TR 1 & AR . SCHk
L4108 1 BRI AR R 2 Ay il i T 20 R, S i 1
— iR BT B4 A A BB T2 3t R 2 v e
{EUE S B DRI

2011 4E7 A4 HE® BRIBITAIE LR 4 3% (LBH-Z09187) ¥ B)
B—AEE R AR 8 (1979—) L TASHRT AL I, s,
WFT 5 ) KRE/NAEER

AR H — o 45 ey 1 B 004 S 47 G 2 15 H 1)
BRI AR KL . KL BB A 782 T g 4%,
I HAR ] 2 27 8%, W T R RGE TR R
A AR T HT A — B BibR, $2 8 1RO
AU £, BT T — G5 a7 B RS Th 203 e/~ A 15
HL 20K R R A 9, ik — 204 v T Rk 5 .
0 o B RE A B AR E CST Microwave Studio® )5 B Al
SR B IT A KRR HEATHEGE , A3 1 T 45 S 500 R
MERESZ A (1 TE AN 4G

1 R&mixitSihia

1.1 RE&H4

Fr et A BRI AR KL AR 1 R, IZREek
FXTFRIRFAE A TEIR T, Al 1 (a) iR, XFRTR
A A 0 E RSP R £, 1 R B R A 3 S
530 B R A AR 4 PR A0, 1 TAT ) 5 4 1 R 2k
PATE I AR BRI 4R F 32 2k | I e 57 2k i Al )
TR IAER . RO AR B R E 1 (a) AT HITE
HE S5 S8 (R O, 3228 i B T Y ] R e
FE o PN REAICIY I — 4k 1 0ty 75 T80 1) 15 23
i A JE At LR, il 1 (e) R,



36 4] C NI I S O S =

15 T /R KL ) 8985

<
e —— 1

Bl 1 RE&LE
a =39 mm,b =150 mm,d =52 mm,g =1 mm,h=1.5 mm,
l, =11 mm,l, =13 mm,m =12 mm,n =127 mm,s, =9 mm,

s, =5 mm,w, =w, =2 mm,k =3 mm

XRRIR T HTTT ) <52 B il 2% o8 A A T, F 5
[ e B, AT R SR 2k B0 18 45 Rl 58 0E — A0 4R
o WAL 1 (a) ZEMITR (X VR 7 S
SRR T IR 5 L < S AR T T AR R S
A X AR IR SORE | B A S IR T IR
B sy IBBORARIIIE p =2m +n 00 T E 2L
28 S0, SIS REE L PR T EBEE s, 3L
RAE T KRR LR
1.2 RE&FERESTFFIES T

P L i B9 R 4 i P A BG4, 2R 9452 4
Jr AT, T e/ E 2% A RUSE, R T
NP L TR B AR XS AR ) 00 S AR A5 2R 0 L DA R
LEFEIR IR A o D T PR UE P A X 4 0 1 4 B
G Re s [7) i) B 10T 412 5 48 i, 0025008 4 1A DI
AR D [RAR , BIVAT T AR 1 R 11 2 (4 38l
SRR o 3 HL AT LA Bl F 7 A Hh (g 83 o A
TEBEAT 30T - (1) B 11 1A QO35 B4 I I A
SHAE, )35 B Wk I A At 6 SR 75 (2) A i 11 2

AN L ARRRl A ) AR, DU o 2508 S 5~ D B A 1 Ry
1E T3 @ B AR A 57, BRIV 2 AR 3% 42 9 i (D
@ R EAR S 5 (3) 25 i 35~ (O Fl i 1~ @ HY
AR AR B, DO 5 A 98 1 i =22 i) ) 5 2k il A2 A
ZRE R TARBUR L [ A ™ A 90°—270° 2 [A] 1 4
¥, B2, 3R R AR A A% i TR T LAl 7 A % A9 T
VERARIE AR 5, Blae BT DUAE 3.1 B9 58, RIK
2L W T AT A G O AR T P S BRI e R0
1.3 5| [E&EFE77 97 BTk B X3 1 5 B9 220

i i, F 51 A ET DT B BN, T
A BURAT $ e ) RE 0 4 B R L, P DL 23 il R 4k
S AR LU A 0 DX 3 BN e, DT S 3
RELHE X G, e REMH a5 i AU 1
S5, TBEA I G B AR, BT AR 26 AY S 5 2 8
AN Z BN BRI T o 3X Pl 5 12060 T4 v Sl K
LT A R

P 2—&1 3 B0 L5 TR 1 B 5 O [ A
JRC BE 4 v 1 A T A Y IR B . A Y O LA R R
W1, DU R T3 mm B A B B, AR Y T R Z R
WY 8.3% , &5 RATAF REAE TARBUH A B3 25
e T (0.5—1.0) dBi, S FH st 1
129%—26% o B B 05 HEA R KW, S i/ Tl
KX R St RBEE WA K, UHE— R/
WA P A A 25 55

10.0+

9.5

9.0

8.54

%8 /dBi

8.0

7.54
—— With adding substrate
7.0 —e+— Without adding substrate
6.5 . - T 1
5.0 5.5 6.0 6.5
HiZ/GHz

B2 R E A K 25 A5 R (k =3 mm)

2 SRS
PRI RS A 4 FIE , AE RO 22 7



8986 B 2

R

5T R 1%

LY
|

-20

25 —— With adding substrate
—— Without adding substrate

-30

30 35 40 45 50 55 60
Wi /GHz

B3 A R BER B AR K 2 )

AT T, T4 K 2k Y BB A FE 1 Agilent
E8363B HUR M4 i, K5 %5t T RS
REH I A, M2 R R RLAE(4.4—7.0)
GHz W4R 3 B RS R BUNT - 10 dB, BT R Ar
(R FEAT R o KRR 35 A 1) LA £ L R i 245
JanE 6—F 7 Frow , H R ED R\ K [4: 51 K 28 S
T e R L) R T A

8 9 10 11 12 13 14 15 16

(b)
K4 K&y

IR EE R AR LA R A — 225 57, &2
FRAAE - (1) Br e (99 O o A FE9 o,
BFEIEDI g 10 72 B 40, BB HK, 1EE T A T4t
FEBIRZ , 75 15 2 om 11 FT 45 21 ) B S D R A%, A
M5 L B A3 28 S A B A 5 (2) SMA BB 2k 122 3K AR A
AN E (A 7E (4. 5—7.0) GHz BRI HIA

BEHTVE BCR PRSP 1 0y B SR B0, S R
REALR , 4l S LU O AR ZER 5 (3) FR -4 MY
SRR EUCRR R 2 607 1] B S5 AR S0 B B T
D7 LA AT BORZE S , T 20 45 1 TR 5 (4)
IR R AR e B (2 2 T 5 A i ) AR5 28 )l 4
ST T 16 VAT A R 5 i 00 2 45 SRR {5 B4

ZE5 IR

0-
~10
g
B _
% 20
=
X
-30
— iR
07 — WK
Pi%/GHz
Bl 5 R RETE SRS,
9.

5
i /GHz

K6 Kl 5545 R

3 &5

Pt T —Rh TAELE C B Behy w3 45 BRI /AR
REWEF , BN X FRAIR 5~ Fh P 4 Gty 2 2R 47 158 P o
i 7 A BB R LR A 45 H B BR3P R
2 a A T Yo RS AR I R 5t L I 4%
ERiAE FRA SRR BIN, FF 1 T RS 1E
Pl = N REA TN . SRR, R 4 Xt 5



36 1 M, A C IR B R G 25 T T\ R ZR G 8987
90
0. 90 0.
~104 135 45 -104 135 45
—20 —-204
—30 1 -304
~40180] —-404180 0
—-30 A —30 |
—20 1 -20 4
=10+ 2253 315 —10+ 223 315
0- 04
270 — fiE 270 i
—e— K —e— Wk
(a) ETH (b) Hfi

K7 REGENIT I ER 05 55 AL R (@5.5 GHz)

2.6 GHz, HIXIH L1k 45. 6% , i - 3493 4 1y
6.2 dBi HJj [ B m ek K 4f, T C S BN Y

2 Leong KM K H, Sor J,Deal W R,et al. A broadband 64-element 2-

D quasi-Yagi antenna array. Radio and Wireless Conference, 2000 :

67—70
T fE R G
H ¢ 3 Ta S X, Kim B, Choo H, et al. Slot-line-fed Quasi-Yagi antenna.
5 # X @ 2010 9 th International Symposium on Antennas Propagation and EM

Theory (ISAPE), 2010 307—310
1 Qian Y, Deal W R, Kaneda N, et al. Microstrip-fed quasi-Yagi anten- 4 Sun M,Zhang Y P. 100 GHz Quasi-Yagi antenna in silicon technolo-
1998; 34 gy. IEEE Electron Device Letters, 2007 ; 28(5) :455—457

na with broadband characteristics. Electronics Letters,

(11) :2194—2196

C Band High Gain and Broadband Quasi-yagi-uda Antenna Array

LIU Lu’, ZHANG Xing-qi*, ZHANG Xin-yue’, HUANG Guan-long

(Electronic Science and Technology Post-doctoral Research Center'

LIN Shu'?,

School of Electronics and Information Engineering? , Harbin Institute of Technology, Harbin 150080 ,P. R. China;

Engineering Training Center, Harbin Institute of Technology, Harbin 150001, P. R. China)

[ Abstract |

printed circuit board, and the printed dipole is fed by balanced microstrip line. In order to save space, the feeding

A broadband Quasi-Yagi-Uda antenna array with high gain is proposed. The antenna has a form of

line and radiator are designed to be integrated. To enhance antenna gain and bandwidth, parasitic elements and a
piece of dielectric slab are introduced in front of the active dipole. In order to further enhance antenna gain, binary
array is composed of antenna elements, and a feeding network with balanced wideband and equal power distribution
is designed. The whole antenna array with feeding network are printed on the two sides of the FR4 epoxy resin lami-
na, and it is modeled and simulated by electromagnetic simulation software CST Microwave Studio® . The antenna
array is manufactured according to the simulation results. And the antenna is measured in microwave anechoic
chamber. The results indicate that the reflection coefficient within band of (4.4—7.0) GHz is below -10 dB, the
relative bandwidth is 45.6% and the average gain in the whole band is 6.2 dB, which obtain the expected effect.
printed antenna bandwidth high gain
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