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(A Low-pass filter design for suppressing the harmonics
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Abstract

In the RFID system using ISM-band, The tag mounted at the object has used the DC power
by rectifying the RF signals of the small antenna for operating the micro—controller and memory.
The performance of the tag would be reduced because of the second harmonics generated by the
nonlinearity of the semiconductor and the spurious signal excited the high order mode of the
antenna. This paper has realized the novel type low-pass filter with "the Stub-I type DGS slot
structure” to improve the efficiency of the tag by suppressing the harmonics. The optimized
frequency character at the pass—band/stop-band has obtained by tuning the stub width and slit
width of 1 type slot. The measured result of the LPF has the cutoff frequency 3.25 (I, the insertion
loss about -0.29~-0.3 dB at pass-band 2.4 (Hz~2.5 O, the return loss about -27.688~-33.665 dB at
pass-band with a good performance, and the suppression character is about —-19.367 dB at second
harmonics frequency 4.9 G This DGS LPF may be applied the various application as the RFID,
WLAN to improve the efficiency of the system by suppressing the harmonics and spurious signals.
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shar Qlat?, Avel A Do) e Tested

o

Ainl 249 Qg o] 8dle] Sl 8-S A
A7l d7-5e] glet”

ISM el A 3853 A28l Zold RFIDE bt
el THEAA AT wp AR Qhele) $90417)
2 FAo] Hed tiabEel Aol Hi "ok a3 1
3} zro] ApA Ago] Wa ¢l FEHA A UF
Rolck, 453 RFID ®#lz= 4419 3]3S ne
7] teleez HFse] AU ALl 233
AR, AHY Qe 2T wNEsloio} gu)

%3 RFID szt Wad Aegels) vuels 2
2A717) S 28 ekelkEiE Sole A3 s
2 2Ed] telecz HFae AYoR AMgs|E
d ol ALEElE HHEA] tlolo =) Bl 23t 2
3} s1zs} A#e] RFID Alxle] AA Fge| Asiet
= 2Al2 0 w3 bl AHSEE 4 ot
Hhibs 712 2 oo oajrld] 33 m=g gxle
2 Q8 r)Ee Basje) faleg e A% A
8% sl meld SEaxle) wEs) AEe A
slof elze) AL RAsteol ke ol T o
77} Asisle] gyt

B =EdAe 18 19] RFID 118 A AR S
A 487 theleee] 23} st AL AA] 9
A g ze] b ol AGES} Yl B AMgel
2 g}, waba] 240kt RFID 8l 2718 288}
o] Z2¥e] Pelrl Basie o)F el Az I
Bo] DGS TS Akl AekE FEE Aol
A28 A%} dele A 2 AlRkslaA} gk

X

gl

Sl o

0. ~g3tol 38== DGS2 &4

dubdel rlolazsl sz Ay W 2¥sE
HallA DGS = PBG 725 o843 e, dodx

240 RFID 24 23 A% 8 4JEgeie] 47

Fal ASKZ-FSKe} -2 i A E AR g 4 glow 53 tel ()} geh

(284)

gk s

e sl walv], Jeln 5 e Sl g 97
7 ARz glor ol A4S Qe Al &
L= DGS ¥Ele 27 29} o

a7 29 DGS F2E 7lgke] x]wel Ak}l diAlal
A ATFRER)e] Asle] gl 9He 50 Q
A 87t Folgle Fxoluh olldt RE DGSE 4
29 A7Ee Eshe ST R ozl o8
2] B4L 2 WY RIC 2322 Sri8le

DGS %7122 Felulels AdEs zaeel)]
QelS AMgalo] s aApke A Al BEjY
siepiEelz HEse 229 R, C Lo e ok
A1), A@), AR 7o) vebd & glek 71K £
£ AAdYGe] $4Fs, £ 3 dB A Fu, 2
B g& A% Taeel] Pelo Jg e
1:}_'[11]

2Z,

R 1 —
J ISwp? ~ F&lwC=—, 7)) ~1

1

e
€= Zw Twm-w @
- 1
L= 1= 7TC 3
% 26] vERd DGS 3¢ tidAR] B4 gl

| (a) DGS*] 3=

N

0

P2
1<
R
vV~
(b) DGS9 7137

a3 2. DGSY e FrlEzE
Fig. 2. A DGS type and equivalent circuit. (a) DGS
type (b) DGS equivalent circuit




20024 98 EFILBEWE

: i »;t "
= -15- ' e AR L
g . W4 A
] N
-20: ; ; ,
| WARIA
25 - LioklE 8
i t
| LA
- ) ; i
301 == 6mm | J
“ o Smm |’ ‘
|2 Amm ;
B T S S S - S S
freqIGHz]
o 3. AsAl AR £F20) asb F Wi}
2 Zud EX
T b B -1

. 3. The frequency character by varying the
width a=b of the symmetric square slot.
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Table 1. the simulation result of the frequency
character by varying the length L

ol 24 (8] | 25 [dBl | 4.9k fdB)
Ly [mm St1 s21 s11 s21 s21
9.211 | -0.1007 | -21.99 | -0.08982 | -31.56 | ~-19.15
8211 | -0.06999 | -34.66 | -0.0661 |-29.28| -21.29
7.211 | -0.07277 | -28.81| -0.113 |-21.38} -24.08
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Table 2. The optimized design result of the
Proposed DGS LPF.
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