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In this paper, a portable RFID reader which operated in 900MHz UHF band is designed and
fabricated and the characteristics of the manufactured portable RFID reader is analyzed through
measurement. Analysis of measurements results is achieved based on EPC Class 0 standards that
proposed by EPC Global. The proposed RFID reader communicate with tags about 11kbps speed,
and have 20 dBm for its maximum RF output power. The proposed portable RFID reader can
recognize maximum 68 tags per second, and when reader’s output power is 20 dBms, maximum
recognition distance is 30cm. And the total size of implemented RFID reader is 7lmm x 55mm,
that is the maximum 90%, minimum 14% reduced size compared with marketed product.
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Parameter Min. Typical Max.
Calibration pulse(t) 115 116 117
separation width(sl) 6 15
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Parameter Min. Other Constraint Max.
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Master Reset 3300 wa_l 23
t 116 wl 11
sl 15 w2 17
wl_1 6 w3 66.7

m A3 4 2

1. RFID ] A|2=8 A7

[27 612 A4 2 A12¥ RFID gt A28l n=
golobg, F-F WA= 2 AF APZlE Ve Aolch
A& RFID 2t Al2:¥18) A4 27 7HE 7lmm,
A2 5Bmme] Z7)1E 2ttt a8l A" RFID &
tE Hdl 20dBme] RF £¥& 7HAY Bl29k9] dlo]
B 54 &5 9 11kbpsolth

o
@
S
@
~
T
To]

(b) AF A
0% 6. AAE RFIDEIH RE #lojoky, HF Xz 2
Az AR



900MHz W94 Fol4 RFID &9 107

e ]

2. RFID &l

B =Ror=

SECES

= 8 RFID 2t & AAska A)2s)
o I A EAS A4S T8 RAEgo A 2 &
& EPC Class 0 50 7)&38te F3siglon) gl
9 HolHE AAE] flste] BH R Y Al
39 g ~9EY ZF A5 Elo] T
AZE FAFE HaeRe ] $@ AsE %Zé B
go=x Atele FolE RFIDY A9 2z
Azt
[2¥ 712 RFID vl Al2=gle) RF &3 4130 o
ks ZJJrT 2HEHE Yehliz ot &
g YL 1958dBme 2N 24L& Y8 9y ¥
ﬂ‘lei RS54 AolEoA 9] 48 A ol A
AT 0dBme] o 2HTE 2H o2 RE Q)

2 % v,

30
20[ -

10f--

ok

A0p- -

Y

JT0) U

40F--- ’ ;

906 908 910 912 914 916
Frequency [MHz]

Power [dBm]

I3 7. RF s &8 ~HEY
[Z9¥ 8] RFID dX¥ Z45:E ‘Master
Reset’, ‘Oscillator Calibration’ A%, ‘Data Calibration’
A3 2 ResetlDFlag’ % 2 ‘ResetIDFlag’ W& tj
g B9 SHANEE 2% o)t}

I% 8. RFID atiiTEH =49

[27) 9= ‘Master Reset’ 2139 Elo] L =3
YoM B =FoAE <4 Jdue

Bu)
i
s
ot

4

3] gl AEE AAsty =3 B %—Erff& %7
T2 AEE FF3817] AA3ke] ‘Master Reset’ 213.9) A
& AJZHS ok 33msE AABIY o /.sg_z = E]- 19 0]
AAF A58 F¥o) o]Fo|A| 1 Y& AT & U
=3

i M
AL 3. 2P em

Tidie §me

1% 9. Master Reset A% &4 019

[2% 10] ‘Oscillator Calibration’ 21 &8 &7 5}
o g M R<4A17ho] 116152 87019 calibration A7}
Zyz} A& A& AZho] 15us%) on, off He 23l
oS I F Yo

TEHL

(a) @A&ol8 calibration A&

(¢) 7% 942 5]
1% 10. Oscillator Calibration A& &4 ¥}3

(d) 7% d2x low AHAL

(2% 11] ‘Data Calibration’ M3 & &3 3+ 513 0]
ol ZiRdellA WA HMow FAE FZko] Data
Calibration’ 21&ef 3@€c} ‘Oscillator Calibration’
A% o0]3F.o} nlE Data Calibration' A1 &) &8 o] o]
2olA 1 ¢)LL gl glonq 0’ 1" 2832 ‘Null
tlo]Efel] o3t calibration B2} [ 3ol 4] AQts)i



108 3d=Eei=s8ka)=54] '07 Vol. 7 No. 11

AE W&ol AHsA 89S FAF 5 Qlok a9
olM &3 % l%o| 7} calibration B2:9] FH-& |
A7kl 20usQ) high BAo) 9Jste] oJFojx|11 9lo
B, ‘0 calibration B29 ALEAZFS 6us, 1
calibration 29 R|&EAIZFS 1lps 28T ‘Null
calibration 28] A|&A17He: 664usE e 9ok

? 32 4Gue

£ 2024k R it

¥ 18.08RY 17ty 5o ‘M‘E’ﬁ‘?w #1180 Yrdiv Sw
(d)“Null’calibration A13.
3% 11. Data Calibration 413 &3 11§

[2% 121 788 #4914 RFD #dayy &95
£0,7 283 Null' diojElo} ti3t B4 NEE =4
& Jgoltk [ 3]ellA] AAEk Qe e 7} |
el e Wus®) F718 7w gon, 0 vjoly]
o A% 2%(ow) B2 ALA7I] 65, ‘1 Hlo]E] <)
A 29 H2 244700 14us 23] T ‘Null dlo]E)

lo
ol
o
fru

o

¢ 24 43ig MCERET 30K

(b) “17 dloJg d

§ B2 A Azho] 3psE Vet gl

(c) “Null” dlolg] H2
a9 12, dHolg] Hx &4 39

(2% 13]2 +3d€E Fd-& RFID gt A|2xlozy
B €] ‘ResetlDFlag’ &l whet Bl 2elA 3-H3he 4l
39 f8E SA Yol oA 1T 4 9
50| ‘Master Reset’, ‘Oscillator Calibration’, ‘Data
Calibration'e] A4 0.2 +344 § ZriZ2Hg &4
5= ResetlDFlag’ ol wel Bl27F 334 o= &
H@es #ld 4= 3t} ResetlDFlag’ H#H-2 o] Ao
27t 2ol SJsiA QA EHNEA ) ARE A A
£ ‘ID Flag' & ZAAIA oAl JAAHAD Bl2E X
et BE Hvt gid Y] 14 #A30) FoE & 9l
%= 1= WHo|t) ‘ResetlDFlag’ W&ol tisixE ©
7b FAEE HE(Y B 1) T9% HE(0 B
1)l sigste $HAEE U= A3 H=d o
t gulg} B Falo M 7] A HA
& 33itl. ‘ResetlDFlag’ a0} Aoz =85 o]
Fo H1e EriRRE FAEE volEed uEt &Rl
of A%t A& ID ARE o HEAN 2lr& A$3t
T 3AE FYshA 9o

H

39 13, Yoz o g Asel e Bae) 37
5

(2% 14)& B 85 Asel g Fi4 2dEd
2 229 ot gl FAF 4 YEo] B2
29E0] 7 HolH 03 1L RF 9538 4o
247k 22MHz 9 33MHz 029 F3jsre) AEE §

=
Hehn U8S BAF & Yok



-40

Power [dBm)]

&
=)

&
o

i i i i
906 208 810 912 914 916
Freugency [MHz]
a3 14, B g A% AdE

[29 15+ B2z RE e 33 dale] &
A" &9 93S Yehle ool

LH°ﬂ B17h —Lzﬂo}ll % Be

(c) A4 44 W] BlazRee 07 %%
a9 15, Bl 2% Alse] txE Bz

[ 15] (@)=

Bk 149 ol EAskA] &

900MHz ¥4 &4 RFID F9 109

A4 YoM Bzse 234359 338¢ Jehiu
Atk aFeA 1Y £ %ol HrzRE 2zt
glolE] Bast 28y o] 4 Bxye Ay &
AR ek [23 15] (b)e Bt Q499 o)
e A Eltﬁ-rﬂ s 105 W $
[1% 15] ()& ‘0 dlo]¥
agolth. addM &
A%l Yy 295 0 R T ol
tste] Bt A SHEtn YeS A% 5 vk

5,

rlr

B =FdAE 900MHz 9 RFID 29 Aj2~d8 A
G 53 2 A 548 248 9o
EAe] AL EPC Class 0 004
WES 7|22 s8Ik AAE Fols
RFID @lt)%= EPC Class 0 & A At AR}
& 20dBme] &9 AHE 7AW, Bk wolE
52 $x & llkbpsolth RF £3 AF & A7
710 wpe} ej1te] HlolE BN £25 WA &8
24 RFID 26l & Fdi7t Lol AT 5= U
o Az Fdi-g RFID vl ¢ A7) 7H2 7lmm, Al
2 5hmmzA] o= 8 Fu-8 RFID tlQl Intermec
Aol P49 =7l Hmmx178mm, 2L WJ
CommunicationAt®] PCMCIA E}Q} RFID gl
MPR50009] 7] 90mm>54mm$} 8] & o 2o 909,
Hx 14% A" ot

1] LW%, W), A3y, RFID 7% ¥ §8, %
31, 2

(2] 01*333;1, RFID/USN 4+ €& 7)1&R A0
HHEAHEAS, 2005,

3] K Finkeneller, RFID Handbook, John
Wiley&Sons Inc., 2003.



110 =2 =83):=8%) '07 Vol. 7 No. 11

[4] J. Banks, D. Hanny, M. A. Pachano, and L. G.
Thompson, RFID Applied, John Wiley&Sons
Inc., 2007.

(5] J. P. Curty, M. Declercq, C. Dehollain, and N.
Joehl, Design and Optomization of Passive
UHF RFID Systems,
Science+Business Media, LLC, 2007.

[6] http://wwl.microchip.comy/downloads/en/DeviceDoc
/39632D.pdf

[7] http://focus.ti.com/docs/prod/folders/print/cc1020
html

[8] http://www.partron.co kr/data/pdf/CLOSBR0S11
AAE2 pdf

[9] ¥73% “=ud RFID 714 7%, TTA Journal,
No.102, pp.38-43, 2005.

[10] Auto-ID Center Massachusetts of Technology
Technical Report, Draft protocol specification
for @ WOMHz Class 0 radio frequency
identification tag, Auto-ID Center

Springer

Massachusetts of Technology, 2003.

7% ¥ 4(Bong—Soo Kang) R34

1996 24 © BAYEE AR
st} (FsHAh

« 20024 2¢€ : AFdsta EAF
g3} (FEAAD

+ 2004 249 AT REAE
g3} B

<BAER> ¢ ey 2 AntAs, Axbel x84,
QY A A

ZLEl

+ 19804 29 : D)t AAE
AEe} (FAAD

L 19004 29 : DR AE
Agstat (Faap

1987d ~ A AFUET

ANAFEFEE BNTEAT

7 2 $*(Heung—Soo Kim)

2=
T

<HAJ o> vlo| ARy FF53|E, <L RF 32
A 71



