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Abstract ; In this paper,based on the oppositely directed currents (ODCs) ,a near field Radio Frequency Identification
(RFID) reader antenna at ultra-high frequency ( UHF) band is introduced. How structure parameters of antenna affects
current distribution along the two elements are studied further. Once the length of the excited element and the operating
frequency is given, the phase difference of currents along the two elements is determined by the length of parasitic
element and the pitch between the two elements. To realize the ODCs, the length of the parasitic element and the distance
between two elements should satisfy a corresponding relationship. With different requirements of the magnetic field distri-
bution and the recognization areas,the length of the parasitic element with corresponding distance between two elements
can be chosen flexibly. When the distance between the two elements is small, the length of parasitic element close to A/2
is suitable. While when the distance is large,the length of parasitic element can be chosen among a large range. Finally,
two examples are given to prove that the method introduced in this paper is reasonable.

Key words: RFID, UHF,0DCs , reader antenna ,near-field

RFID &40 &—Fhapaefih =010 50 518 i R 45, UHF SB35 RFID KE&TEY) SR om0 7 i A B
PUTHERE Sy, VI T2 N T B RS FE  RY T R 2 A HE DL AR BE R AR U L. i — e
U5 B #A.2018-02-28.

E&THE  EEAREES(61571232) R mA SRR 5 28 L 3% By 5 H (NJ20150019) .
BIRBRRA T, B2, T A U0, WFFE 7 1)« AR B 5 R 48 B RESAEUE T3 5% . E-mail : eewctang@ njnu.edu.cn




SRR, 5 AR R R T WLV X S5 A S O B S 50T

FIRFSE TAEE ZEM , 35 RFID RGEAEARZE MO AR I | B 2 R bR e /K v VT LUAT 2 T
YE. UHF BEL 03 5 RFID R 40 i T AR B (0] 85 1E 32 BIBOR BT 12 19 5 7, I AR ok 3R 15 T K 2 )
E%[l—ﬂ )

UHF #RBEI ) RFID RS0 K4k S hR%s 2 1) 3 5% R A 5 X0 g AT e i e e, eG4 RFID
ARG, A T A AR TR, DR R T S RE S e AR 5] HO R s I . H AT 2R i hE
b = A TG WG, Bk H AT TR, — iR DR R RS R IE Rtk 1753 B, 7R By 5 B Z [R)3E in 8
AR, BN IR L R By 1A AR TR O T AR BRI R 4 PN 7= A T 75 3 5 o — o SR P 1) |, 3 0
FARL AR ) L X X ek P A 2] H R A R A G .

ST HL X AR B SR 2 Cho CVFE 2010 4R Y. Z BRI PE S 2 5 T4 KRB X ek, B 7E
TR X 3k Py = A= 25 HE 5 (RS, SCRik [ 10 1R 11 ] AT S i) i xR et T —38 B T iR
S STV e — 5 4 Y UHF 5Bt RFID RE6 FEIZ R A5, B WU 1) Ha i 4540 1 BE 350 R
WA, SCERL 12 ]380 T — 3R T /AR A 2% 5ot iy UHF BB S RFID K2R, % R 2 7E 5
T U AT ) — 2 A AR BT S Rl T ) R I T 1] — B, B Ul T R ) — 4 A AR BT S U T
FEL AL [0 A S, X L AR A A R 2 Sk S Tl A E 3. B AR SCHR [ 12 ] 45 10 17— 36 Iz 1) 4 P i 405 0 1Y)
R AL HA B RACZE R IR EA ST 50 S50 b 2 A2 BT B DL AR &R B TT 22 8] (14 ] B X K2k
R 27 AR R TT L HL U -5 Ul BT E R R S 2 5

FT I, A SO UHF $51BE (920 MHz) B9 5% 1] B X 45 F HEAT T IR ABTZE. 438050 o iy K8 5 T4
WA TR, A B T G IR AR A 25 5 2 AR O R B G R, LUK BT b L AR 22 5 EROT
[BIFE 2 ] A D 2R, IF A B0 20 WO 50T b FL A 32 22 00 180°, 27 Ak AT i 5 1 PG [A] B A7 76 X 0 5%
M PRTT R A /ING A AR TR BECA A2 SR 2 PR G R B R, AR BT K B ) EU{RL Y
WK, X ERER N T AR IO R TEYE. I, AE 047 R 1] o i X 3 0 F B, m AR 40 52 s By 7 114 1
Y AR X8R RN | R PR 27 A BT I B S H 7 ) B e [

1 AT ¥ ik g o br _ -

TR PR B3 T D7 (0 M 1 1 4% T L 0 L A A, A
T3 0T R 45 BT ] L WA 30 2 028 AL U | (2 SOk 9 ] BFR Ll =
57 5.
AP 1R U Y R T AR L, (K SR R a
SR T, 5 — KR A AN F LA g 2 2 B0 AT A Y B B1 Ees e
AN, A BT TR AE XOY A, A Oy EDN Ly, P Fig.1 Structure illustration of ODCs
AT IR d, A BT AR R p. A HT 1
A T o PR B3 7 AT . X4 R TE 1 A S R /N, A BRTE I 1 BELT 5 7 A
JE 2 4 (0 T BT 1 SRR 13- 141 3557581

Mo 1 Ly/2 e PRI omiBRy BL,\ e ko
Z,, =4 +-—=2cos| — inB(L /2-1y1) |d 1
" 4w sin(BL,/2)sin(BL,/2) f L2 K R, R, 2R, sinB(L,/2=1yl) (dy, (1)

. 2 e .
iﬁq”ﬁ:Tw;Ro:vpzﬂ“yz R, =/p+(y=L,/2)* ;R, = /p’+(y+L,/2)* ;m,n=1,2 KRBT T4 T

VERUAR T AL, L, 53 55 n,m DS BRITIIKEE ;B LR L
Y m=n B, 300 AR X AICH A BT, R p AURIX AT F A2
Ym # n B () AR IR R PR ICZ 8] B BB, B p AASRIZPIER T Z (A B AL d.
T R O T A O, T AR R RV, v, ] =1 017, A5 A1) B Bl BT

W Z, RS0 B B 3 m] 1
V] _ le Z12 i| E _
|:V2:|_l:Z21 Z22:| |:i2:|’ [] e (2)

b 1 T oA RTT B R R, 2D,




P UM R A2 2R (TR R ) 55 18 B3 1 11(2018 4F)

I1=Z"'V. (3)
XTI B R Sl LR B2 (2) A (3) A5 B T B L
Zzz
ll:ZuZzz_Z; ' (4)
. _Z21 5
Lz_ZuZzz_Z;l‘ ( )
P ERTC R A 2208
Zzz _Z21

Ap=Li~Li,=1L , (6)
ZuZzz_Zgl Z11Z22_Z§1

K, 2y, i, SRR AT A5 A 50T 1 BT, MR R £ 28 2Q LA B 6 4502 B3 ) m]
Ry AN R 43T 54 BERARD 2 22, DRI B0G b R AR 220
Ap= 2 Z,~ 2 Z, +180°. (7)

o, £ 2, F1 £ 7,53 SR 2 W0 8T 18] B BT AR AR A A R 2528 BT | B BRI A . il (7) AT LA Y,
BT EHAN 22 RS £ Z, Rl £ 7,45 2%, PRt P B b L AR 25 B 9T LR IRSE Z,, R Z,, [ A AT
Rpa].
2 R&koc RN ZETRR

XTI 1 TR I B ] BT, R O (RIS B P A L SR TT B AR B BUR p= 0.5 mm , FF 8 KL T
VERZ N 0.92 GHz, I IS RN AT K BE T HIUCA L, = 150 mm (£ 0.46A ). %5 —J7 1, 27 A= S e K L, Fl
PTG Z IR d Y33 78 &, AR 6 E BT Z,, FEBRBT Z,, A e ) AR A 22 i 52 1.
2.1 B BERERAEMHR

A (1) AT, A AR 0T F BT Z,, AR S s C 2 Rl aEE d o6, R ERonk g L, AL A
6] L, A Z,, BAROL AN 2 (a) s, B 2(a) Al Y23 A son K L, #65F A2 B, T A2 50 H BBt
FOAR B L, Ao S8 0 i R 88 K 3 PR A e st 27 A= B0 [ BB A — S A Pk BBk A A8 fhad #2005 i
M AERITKEE L, /NF A4 30 3074 5 A Z[RIEF, 2542 5000 A BEBT AR AR AEAR /N

180 - —— [,=30 mm

120 - —e— [,=60 mm

—— [,=90 mm
~ 60 —v— L,=120 mm
:; 0 —— L,=150 mm
§ — L,=180 mm
-60 —— L,=210 mm

-120 -
_120 1 1 1 1 1 1 | _ l 80 1 1 | 1 1 |
30 60 90 120 150 180 210 240 30 60 90 120 150 180 210
L,/mm d/mm
(a) FFAEHATT [ BRI Z, AR AL (b) PIsRIC T BALZ, AR

2 7920 MHz TEHAESBTHBEH Z,, MR IN® B TE BRI Z,, B4
Fig. 2 The phase of Z,, and Z,, at 920 MHz
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Table 1 Corresponding relationship between the length of parasitic element and the space between the two elements

when phase difference of currents on two elements is 180°

¥ XA

L,(mm) 50 60 70 80 90 100
d(mm) 140 140 138 138 136 136
L,(mm) 110 120 130 140 150

d(mm) 135 130 122 102 60
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mm 5, L, B 150 mm RCR B BRI H 1 >-20 dBA/m XIRZE T 1 0~60 mm 75 H ; 450K b, =30
mm B, L, 19 3 DAFIHUEY AT SEAE 0~ 60 mm yEF PN 1 H, 1>-20 dBA/m. X ULH , 51 FE B 5N, 2F
A FTTR R AR —E & 150 mm (29 A/2) 5 10 24100 A B 4 K, 73 A BT BE I 150 mm (2 A/2) AH.




P UM R A2 2R (TR R ) 55 18 B3 1 11(2018 4F)

5 5r —— [,=120 mm
-~ NN -o- L,=150 mm
e, h e L,=180 mm

.........

—a— [,=120 mm

|HL|/(dBA/m)
|H|/(dBA/m)

o5k --o- L,=150 mm
e L,=180 mm
—40 : ‘ : : ‘
50 0 20 40 60 80
x/mm Xx/mm
(a) h,=30 mm (b) £,=100 mm

4 d=60 mm R} x BHIE FAREHRREE L 1 H, | 575 E

Fig.4 |H,| distribution along axis x at different heights when d=60 mm
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Fig.5 |H,| distribution along axis x at different heights when d=135 mm
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