ERRESY XS] K B 5 & Vol. 38 No. 4
20164E08 PIEZOELECTRICS &. ACOUSTOOPTICS Aug. 2016

XEHE:1004-2474(2016)04-0615-05

75 5 T 40 5T 9000 ) 6 0 0 B SR SR 0 R 48

TR BREE N KR.K F.Em &
(LM R R 2 A S22 Be 1075 Fi AT 211106)
W OE TR KRR IEA RIS BT T — FiodE A TR R 2R D R N R G B A R . W A
B Tz R A RSE FE M A ADS BPF Bt 1A BT A2 4 i D) RE A 0T 26 (o R 2 A BLIT IR B 50 Q5 4%
J AU HESS 8PFEAT T 30 KR i @iy IS 8L . B T R e & R s SEBR il A R IR k47 T
D P SR 7 BRI W A g TRV RS AR B L /N T 25 d ) A5 B TR B A R B AT T 2R A SRk

TR As R B AT
4R WUHE LR 5 AT IR 5 BEL BT AR s B e A% s HESS # 4
FE 2% S:TNS20 XHRARIRAG A

The Design of Reader Microstrip Antenna for SAW RFID System

WANG Xinchen, CHEN Zhijun, FU Jun, CHEN Tao, HAN Chao

( College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China )

Abstract: A reader antenna suitable for SAW radio frequency identification system was designed based on the
basic theory of the microstrip antenna. Firstly, the basic size of the microstrip antenna was analyzed and calculated.
In addition, a microstrip line with impedance conversion function was designed by using the ADS software, the input
impedance of antenna was up to 50 Q. Then the modeling and parameters optimization of the microstrip antenna
were carried out by using the HFSS software, thus the final dimension of the microstrip antenna was determined.
The antenna was manufactured and tested. The test results were in good agreement with the simulated ones, and the
voltage standing wave ratio of the antenna was less than 2 at the resonant frequency. Finally the tag was wirelessly
tested by combining with the reader. verifying the practicability of the reader antenna.

Key words: microstrip antenna; radio frequency identification; impedance conversion; reader; HFSS software

h=1.6 mm, /BT HE e, = 4. 4. 25 1A 1
Jiims . B W Sk @ RCR BRI R 19 98 B, AL R
SRR T AE B B L Lo M EE ST I R  E

0 3 %F
SR (RFID) £ A 31 4 K A2 A 3l 5 4
SR B T A TR 2 — . 5T R AT AP

545 E1 S A He AT BRI RIS 548 ) ZIYYYY
T e BRI B R PR A L
AL 2R 5 A L 0 B 5 O R :

e SCBLA S  ARE LA H L Pt A SO T e ---H-JA-LMT-TW

— AR R AR 1 K 2 A 7 3 A U 3R G
4 B B2 A% R 2% A AR/ 5 1) P 4 AR AR A5 A
M A PR B AR

1 O R RS M R R
H TR TAEMR =920 MHz, a] 15

1 2 % % ¥ %4 _ o fet1yT . 3.0x10°
PR A5 2 Wi Zf( 2 ) 2920 X 10°
1.1 R&R~TiItE LA b1yt
MO R 10 A EAUR JH FRA 60 AR L (P ) o 2tmm) W

Y5 H#9:2015-07-30
BB :EHFXARB ISR H (51475240) 5 i 25 Bl 24 3 & R B H (2014ZD52053) 5 I m AL R i Bt i TR L & R B i H

FEE R LT R (1991 B L BOIE W B 2k L 222 078 R S R A BT R AL LRI BR L LR R, E-mail:

zjchen@nuaa. edu. cn,



616 E OB o5 omE 2016 4F
PN ASECRS SR O Coss
1 1 b\ La1 = W,=4.77 m, L,=100.4 mm
€ & — Tz L —— T ——
—& : 1+1224) ==
& 5 + 3 ( + Wo) 3 + P — .
-1 T
4'4_1><(1+12><i)2~ = e
2 99.2 : e §
1 om (e | (A M ] costvesean
4' 257 (2) ;‘ == = Lv' :“‘"'d 0,000 [ﬂ- ] &w@am
B (e +0.3) (W, /h+0.264) e -
AL = 02k 0 558y (W i 1 0.8) - = =
O. 412 1. 6 Faranatar () medified - Valuen wre not conniztent
* < (a) 50 QB BLR R~ 1HE
(4.25740.3) X (99.2/1.6+0.264) e
(4.257—0.258) X (99.2/1.6+0.8) Dess 288 . Lot
== 1=2.84 m, L,=45.7 mm
0. 75(mm) (3)
BULo=2Ac/2. A RN B S B 0 Ko
Py c 3.0 X108 e
C O fe. 920X 10° X /4,257
0.159(m) = 159(mm) 4
X 18 B A5 F RO - bR b Ly A m =
La=—C AL =79.5—2%0.75 = -
2X fafec (b) /4 K P B A e R~
78(mm) ) K2 ADS JE B 2 5
1.2 & MEmTAE

H1 B R R O R R B G BB
1207" X cos” (&)

Zin = -
2 X J sin® (%cos & tan”@sin 0dg
0

=

300. 9(QD) (6)
A2 5t B A0 U P 3 5 5 A AR O B 5 B
AT AR AL B 5o ARSI R SERE R A
SRR R
T R L BP0 300, 9 Q. 5 [ Bk
A BT 50 Q FFAVERC B DUAE BT 22 15
HL YRR SO R 2 i AT b — BE 1/4 SR BT 4%
g RO KL Z TS 50 Q FHHTA AT
Mt RBER R RIS TR 20 ot LR e B AT
N Zos1/4 PRMPUESean MR ERLYT N 200 BT
VCRCHY A5
Z,

50 X 300.9 & 122.6(Q)
7
1/4 P BHPT AR B 75 1 £k v FN 2k < nl 58 o A 1
T B ADS B i 263158 T lineCale K315,
mE 2 iR, X Z, =50 Q W M s&k o W, =
4.77 mm, ¥ L, =100. 4 mm; 4 Z, =122 Q i}, i}
AT SR A BT VG E A2 48 2 1) BT A% i 2 98 Wy =
2.84 mm,Zk K L, =45.7 mm,

2 MW REGERMA

TR T AE B S R e i 4540 RUSE I 3l ok H
15 B HEFSS X R 26 ifE A7 A5 05 1, 8 SLAR &>
FORWIE KRR M ZE R . 28 B 8 S K 2R I 25

MRS R 1 R .
®1 BEREEHMRTREE
R . TR —
ryn I R Sk 50 Q T 2%
h/mm Lo/ W, /mm L/ W,/mm L./ W,/mm
mm mm mm
1.6 78.0 99.2 45.7 2.84 100.4 4.77

ST O R 2 HEFSS iR R i & 3 i
2 2 Wiy R 5 VG R P AR o S A R AR L 4 H )
Bk AR SR i R A

(a) SLAA (b) T &
Bl 3 i R4k HESS #8



4

TR A R R T I S AR ) AR G Y I 5 A IO R R st 617

B S A O K 4R B BE B R 80 mm, 3R
fiff A3 Sk R 2 1 HR 0 AR 920 MIHz, 45 45 3 L
700 MHz~1. 2 GHz, ffi FitR 4. Mk 1%
1) R 2R 45 40 RST 47 BAS B R 2 Il 4 FE S 80 S
WE 4 Fros. B A LLE B R & A o iR
910 MHzAb [m] 35 453 #& i K, A A3k 3] — 35. 099 dB,
2R RGP R RBUNT —10 dB 2K,

[

-12.5
8
“ -25.0 /m1(910 MHz,~35.099 dB)
27.5 ™
27070 0.80 0.90 1.00 1.10 1.20

4 R&EL Su iR

Xof ST R 2 4 45 48 RO 2 8047 Ak Ak
GERME SFRR . EAEEE Lo X Sy, 5E
Lo HENEZ B W H AL 76 ~78 mm, & KN
0.2 mm, 38 S, WP A R E 5 i, KL
M3 PR AR f B Lo M9 RS M RE AR, 2 L, =
76.6 mm B}, f=920 MHz, H S;;, =—29. 450 dB 4R
PHAR, BT LA Lo ="76.6 mm, Xf W, #4714k . %
BESHRAMGEE N 98,6 ~99. 4 mm, KN
0.2 mm. {32 S, W7 FLARAE 5 (b)) Fim. X
W,=99.0 mm I, KL S;; = —36.35 dB, LB I
SHREEARH /N, BT ARG E W, =99 mm, X}50 QfiHy
L L, AT O0AL, BE S B Dy 100, 2~
100. 8 mm. B K 0. 2 mm, 15 2] Sy, (05 F45 R 40
K 5Cc) fFrn. 4 L, = 100. 4 mm W}, KW
Sp=—41.4dB, & 5 # #¥& AF # N, W E L, =
100. 4 mm Xf 50 Q WUy W, #4704 B a2
AT 4. 75~4. 85 mm, 2K H0. 01 mm, 5
S, w0y EEE R E 5D R, 24 W,=4. 81 mm
W RE Sy = —38. 8 dB, R B FE /DN, i DL
W,=4.81 mm,

LA BT B E T IO R 1) B 25 S50
k2 pon.

K2 WHERERMARLT

h/mm Lo/mm W,/mm L;/mm W,;/mm L,/mm W,/mm

1.6 76. 6 99 45.7 2.84  100.4  4.81

—-12.5

S,/dB

-25.0

1.10 1.20

S,/dB
|

N

W

0.70 0.80 0.90 1.00 1.10
fIGHz
@ W,
Bl 5 R&gi RS 5k
R AL 25 4 ROSE i R B 45 e an &1 6 Jr
o B 6Ca) Al LLFE h, RETE P L3 920 MHz
Ab Sy = —29.45 dB, [ AMFER B H K. HIE6(b)
AT LA Y oo 503 Ak 3 H (VSWR) 2Ry 1,069 7,
VSWRA1, W] KL BHATIC FCAF AR 47 . Hi &6 (o)
A LLA H . 76 PO 85 % 920 MHz 4b 1% 19 — 46 B4t
R, a1, % A BB 350 Q. 38 B K 45 11 5 11 DS i

R



618

2016 4F

1.20

VSWR

.70

0.90

fIGHz
(b) VSWR

1.00

Smith Chart 10
%

100 80
G

-110

(¢) Smith[& &
R FH B AL 45 R RO 18 R 2R A FL 45 2
15 EAT B A3 25 07 m B an 1 7 ok . KA A
o, KRERTEAS 0] 0=0"F «=0"J5 1] |48 5 h R e K
454 —0. 033 5 dB, £ & & [n] P B 12 4% K 2 19 1

Kl 6

Name [
m; | 1.0000 | 1
m, | 160000 | 16,
m; {23,000 |23,

(a) yzIfi 3 2875 14 &

0.0000 |-
14.0000
m; | -12.0000 |-12.0000 | -2

-180

(b) xzIf 3 2577 M)

dB(GainTotal) -0.0335dB

-3, 35004002
-3. 36114002
-3, 3722e+002

M 3. 3834¢+002

| -3.3945e+002
-3, 48564002
-3, 4167¢4002
-3.4279e+002
-3, 43904002
-3. 45814002
-3.4612e+002
-3, 47244002
-3. 48354002
-3.4946e+002 0
-3, 58574002 X
-3.5169¢+002
-3, 52604002

(c) 3D 277 [ B

BT i Lk 4 25 7 1 ]

3 FEAXLENRA
3.1 R&SHNK

R 1 LA 30 (1 Je 0 245 0 2 B0 AR 1 ) 12 45 K
LR UNE 8 TR . S T G E il A B A 32 A R £k
RE o (1 FH 2% 2 00 245 3 BT SO e 132 gt X R atb A 70K, 4%
R A N 2% 43 B AR 49 85 [ Ry 876 ~ 936 MHz,
D% —10 dBm, WK AH B Si 4 . VSWR
i £k . Smith [5 [El 4 & 9 FrR .

P8 S P il 1R A Bl 1 4% K 46



TR A R R T I S AR ) AR G Y I 5 A IO R R st 619

®4/|1/zn|3u:u:mAn
1433 Gorowaz 10745 ra
el —— S11 dB Mag 2 dB/ Ref -6 dB 1
nnnnnnnnnnnnnn “13.2999 dB
2 899945000 MHz| -9.9591 d
nnnnnnnnnnnn Hz| -10.0123 dB
gy —
e
~
~ P
toas S , <
¥ v
\
m
1
Y
n1 Center 906.9 M Pwr -10 dBm Bw 10 kiz Span 60 Mz
(a) S, M
@ tzrzoasarmas
T ootk 102545 ra
Tet —— 511 SWR 50 mu/ Ref 1.75 U 1
z ~W1[506.600000 iz 1515 U
198
i \ // <«
/
\\
<
N /
~— m -
: -
M~
I
Ch1 Center 906.9 itz Pwr -10 dBm Bw 10 kitz Span 15 Mz

(b) VSWR

7/29/2015 8:53:40 AM
1311.6010K42 102945 ra
L

rcl —— S11 Smith 200 MU/ Ref 1U

1
7 “ M1 905.380000 MHz 47.715 Q
~ 114.538 @
e B \ 2556 nH
—
os : ~7
b AT I

(c) Smith[5 &
B9 RS bRl ik 45
RERAE L AR A0 1 [l P B FE S — 13. 299 9 dB,
Il A FE TR B e K, S5 LA R, o g R Ak
FIBEYE LR 1. 515, 4F & TR E/NTF 2.0 Bl 2
Ko REAE 0 M 4L 0 B Bt b (47, 715 +
j14.538) Q. BRI ST 50 Q. BT RL S
BREGVCEC AR50 i DL B IR mT DA e, A 9 1)

B RAPERE S E i h—3K.
3.2 #REFIRFN T LMK

VO R R AR DA 248 b X AR & (A7 I3,
FABRZE Sy Ik o e B 2 1 7 200, e 10 iR . il o
R B T AR A A S i 11 R B R
CHS3.CH4 @i 535 4 0 1) T B A1 Q %, Hr[a] oy
WO B AE 5 77 A, bl A 48 A B G S S A D
Fe¥ g Ay (ADT) Hh | — @ BE 5, T LA, [l 15 5 78
Bf 3 A7 A — 2 BB A 38— SR RGN 1.5 s IF
f o AT AR 7S 2R T U bR 2 B g A Sy 11100011,

10 SAW Fr%s ok i i 5]

T CH4EE

o . - s a e
- 1 1 1 0 O 0 1

11 SAW 5% TR M 45

4 5 RIE
i# it HESS W@ 47 B F Bt 1 75 26 1 i S
AR R G I g KR R & R D)y
FLAG B B S BORMAE B 30 R 26 I X k47 1 it
REHEREAT & RGBSR . FIRBUH KX 52
AT T ICZRMN A 38 o 7 g AT 2 A (R, T A

PR mis s B . AR SO KL% 28 A 1E
Shy e % T I B 2 ) I R S A R R A, HLR R
/T A BT S ) A TR I T RE L (5 S i
S E
(1] ZFEKZ. mRmMESEHIRES ZREHE[D]. L
g 13838 KA, 2008.
(F# % 624 R)





