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Abstract

In this thesis, the mobile RFID reader having simplified hardware 1is
proposed, and the performance of the RFID reader is verified through
measurement.

In general, the activation power of tags is about -10 dBm, and the
maximum tag recognition distance is considered about 1m for mobile RFID
services. From this, the RF output power of the proposed RFID reader is
determined to 20 dBm that is the minimum level required to provide
application service properly. Lowering the output power enables to decrease
the size and the number of the required electronic elements for proper design
of the RFID reader. In designing the RFID reader, single chip RF transceiver,
CC1020 manufactured by Chipcon AS., is used for reducing the size and for
simplifying the design of hardware. However, a general-purpose RF
transceiver can not meet the requirements in modulation scheme, data
encoding method, and data transmission rate required to recognize the RFID
tag data properly. These requirements are fulfilled through the implementation
of the well-designed system firmware. To satisfy these requirements, the
system firmware is designed as follows. First, in the modulation scheme, the
system firmware of the RFID reader is designed to use ASK modulation
scheme and to change the receiving frequency in confirmation process of the
received signal. Second, in relation to the data encoding method, the PWM
signals required to recognize the tag are generated using loop structure by
the micro—-controller, and those are transmitted through the transparent mode
of RF transceiver. By using this process, the transmission of the pulses
having proper width for recognizing the tag can be carried out. Last, the data

transmission rate is determined somewhat slower than the value in the



standard. The appropriateness of decided data transmission rate is verified
through measurement. And the measurement on the overall characteristics of
manufactured RFID reader such as the transmitting and receiving frequency
characteristics, the timing characteristics of the pulse signals for tag
recognition, the receiving characteristics of the tag response signal at the
determined data transmission rate and the receiving characteristics of the tag
response signal by distance is carried out. Through this process, the
conformance to the EPC RFID standards is verified. Also, the comparison
with commercial RFID readers is carried out.

From the measurement results on the overall characteristics of the
manufactured RFID reader, it conforms to EPC RFID standards. The
manufactured mobile RFID reader has 1lkbps minimum data transmission
rate, and can recognize tags at a distance of 50cm maximum. The overall
size of the manufactured RFID reader i1s 7lmm X 55mm, that is the
maximum 90%, minimum 14% reduced size compared with marketed product.
The advantage of the proposed RFID reader is that the RFID application

service network is established without additional communication hardware.
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Miller 7| A &= Miller AlEd MM S 251 Al &
data-0 data-1
A
sq(t Syt

1 1( ) 1 z( )
)
E T
= > 0 —>
g- T time (t) time (t)
° 1

Tsult) = —s4(t) si(t) = —sa(t)

29 24. Miller 714 &<=9} 4

e
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QUERY’ ®®olA A4dd Mkl w
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Miller

1

o

a3y 25
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RS

-
W E

= B
~ o N

éwﬁ,
G
5 Z®
o
NI

=
o A,_%W ...... Mwm
oW S & e
S o X mo
<o o5 =
5 N
T s3zcsszs o
| P A
J N 5
R N L =
il TR L =
T Cl
R ‘
o_wmekﬂﬁ ...... N
pw s T ﬂu
Mo o= .

. T

4E,o|

o B o dC

.

aowumwwu © = © v © - O © v © v © T ©
w o S8 ES2Ef Smgp =T
e ﬂnmww ﬂ_ n“n_v

) O = =

LS

dummy 1
dummy 1
dummy 1
dummy 1
dummy 1
dummy 1

A
pa

I3 269 Eol& A
- 9% -

1
T

dummy 1
dummy 1
dummy 1
m=s T Mooy ..
dummy 1
dummy 1

m=4a T LI Iiri.

dummy 1

o Aol

R=T E4lelA e Miller -7t}
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l?‘
5 AMgshE 499 T=R A3 #A$S 29 279 Holx F 7HX9 ZedE
Hl

F9 g AHgstel AfEth ZedE 439 2P ANEY G %

" ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ = [ A AL AT VAL

-e4MILF%|0|1|0|1|1:1

— AMLF——
Miller Z2|¥ S (TRext = 1)

: ~ 16 MILF : L 01110111111}

16 M/LF 0y, TS0 0" JB6T

16 M/LF

9 27. Miller F-Hksgto] A o] Bl 21-TO-g8l5 ZggE

Bs #AE RST Tar @, & 894 F48E T=R ol 455E 19
B E 9IA FANE ToR A% Fassh 58 AAE A @k

F 8 BIL-TO-2y H°olH AFE&%
E_hg_%/g %;6; M 8 1%igabps)
1 FMO LF
2 Miller -1k} LE/2
4 Miller #-49k53} LF/4
8 Miller #-49k53} LEF/8

F 9ol Ao Fupa WEtES Fuba Holok gy Rl W B & 5

oko] w7t Fub4 W3}l (short-term frequency variation)S X33t} <lWlE
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g =5 %7]3A7]= ‘QUERY W= X 9949 DRI MaS Z2A43s
grh 283 ‘QUERY WHEol oA AFEs e ZgWE2 TReals ZA4sHA &
H LF+ d1)S ol&3te Axkstt} o5 Ul 1A 9 IvH 7t oA
o] FTukatel Fuky Wz G (FM0 =+ Miller), 183 T=R Ho]E ALS
S5 AAsHA "4
% 9 HIZ-TO-2Y A& T3
3) & uy A} gk
N TRcal ) FT. FT Teww
DR ( o) LF”(kHz) (nominal | (extended 599
Hs+10% temp.)” | temp.)” | Fo5FWEE
33.3 640 +15% +15% +2.5%
33.3 (TRcal<66.7| 320<LF<620 +22% +22% +2.5%
66.7 320 +10% +15% +25%
64/3 66.7< TRcal<83.3 | 256<LF<320 +12% +15% +2.5%
83.3 256 +10% +10% +2.5%
83.3 ( TRcal<133 160< LF <256 +10% +12% +2.5%
133.3 {TRcal<200| 107<LF<160 +7% 7% +2.5%
200 < TRcal< 225 200< LF <225 +5% +5% +2.5%
17.2 { TRcal{ 25 320 < LF <465 +19% +19% +2.5%
25 320 +10% +15% +2.5%
25 ¢ TRcal<31 .25 256 < LF <320 +12% +15% +2.5%
q 31.25 256 +10% +10% +2.5%
31.25 < TRcal<50 160< LF <256 +10% +10% +2.5%
50 160 +79% +7% +2.5%
50 { TRcal< 75 107< LF <160 +7% 7% +2.5%
75 < TRcal<20 0 40<LEF<107 +4% +4% +2.5%
1) DR : Divide ratio, 2) LF : Link Frequency, 3) FT : Frequency Tolerance
4) nominal temp. : -25C ~ +40T
5) extended temp. : -40C ~ +65T
a9 282 R=T 18al T=R A% geolWy el A4 HAgoA et g
O] ZHo| o] FoX = AE &S YeEE Aot HI A4S 93ty Ede
‘SELECT’ W#& d&stel 54 B2 AgsiA Hv, SELECT 4% {53
i T,7F 4343 F ‘QUERY ®¥H& dFste] Addgd Bla1=4%8 RNI6S
A%t F Y= 418 RN162 ®Hl22 A$sid, g7 d43 RN167 A X5
= B2 PC+EPC+CRCI6'S ¢y 2 AS 3t}
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If EPC is valid

AK if EPC
Is invalid

a9 28 dHek Bzt HE Eold

E 10¢ 19 280 W@ HolW 2 7EAL e Aol Hast At ¥
1044 Aeldt wE golm a7zdd wEdckit o714 T & T=R

A& T T = 1/LF). 8HE QuEs 3= A%5A035% R=T A
= W

# 10. F2 go] el g ey
T ebu] E RS Typical oy

T max (RTC al 5 1OT pri
1 x (1—FT) — 2u

N max (RTcal, 10T
A max (RTC al R 10T pn) x (1+FT) _ ZDU-

2]

T, 3.0T L - 20.0T .4
T3 OOT pri B
T, 2.0RTcal -

a9 283 & 10914 7,2 2Y AE Az v HES] S oA A
FH B2 S5 Az A HE A AATAL AlZtemA, B StEY w4

’

oM FAH= Folvh. T,v HLe S st FAHEE 49 a75H= 2y
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1. EPC 28 2-0 =54x &g kil

FA -0 M= B dolE A4 FAAM e TES dasy] A wHe
E

& olxlEe] Aol ALEHT. o|MEY WAL HE Woj® Ut Bt A%
& SFAstHA B IDE et WAolth 1 AA g AWe ua
2t

gy 29+ S 2-0 He A Heol=E uyetd otk FHA-0 Hs
AEe T3 2o Dormant’ A EIZ7F H 3L, Dormant’ AEjel A gl AEE 4
A8k ‘Calibration’ AFEl, ‘Calibration’ “JEjol A F&3 AT E 218 ‘Global
command start’ A E]7} @l o] AEHAA EHaE HE 08 FAstn Za

(flag)7} Zglo]=¥H ‘Tree traversal AE]E S| 7kth “Tree traversal A H=
B ID HELS EM5te GAIRE o] AHe A= w1 Al ID HESS

A9 ¥ E(most significant bit, ©]3} MSB)o|AH-E A|ZEA7|WHA 2=z 3+
HE A dAF3d. gdoes g1 $HES dAe L B1257H 4% HES
BoE AAdsoh vtef Ble §$EEo] FEolW Fue WiHeE AAH

= 0 EE T2 H7|sle] AdHE H)

1m

s H22 AE5dn. =Ry A%
st Bl 3 HEE A ZEStY o
Foldel 2oz dE3 v
Eo} dXAlA] &= Bl1E ‘Traversal mute MHIZ d3E o] EHGAo| o
shAl FA frh o] AL st Bl ] Q1A H Y] 98 v B E ¢
A7A A& e AL, s v HES gA] 3 | o gdE dEdth guE
AEe vE #7F [Bl2 ID Zo] + 1] I B27F g EFH ‘null’ Ho|HE
2181 ‘Singulated command’ “FEj7}F 31 Bl shurt s Q1A H el
stuzt 914 Ha glg7F ‘null’ "HlolHE A3 ‘Traversal mute’ el B L
58 ‘“Tree start’ AEj7} Ho] Ego Fodsta, Q2% 1= ID Z827F Al
g3 ‘Dormant’ e 7} )

MES oA YR A%e wEs) §

rUQ

+ HEE gy = A5 dquzFy F43% HE

N

A
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Reset

Initial
State

Dormant Invalid

signal

Calibration

Vaild Signal

Q0
U
D9 . ,
0 Data ‘null

Global
Command

[=) Data ‘null’,
o3 Increment
o Z5 NullCount
8 L9
a| =3 O
o S & ‘4
] ® * N,
] ar (e tosd

oy,
Data0,1 9
Not matchmg

Data 0,1

matching Traversal

Data nuII not at
ID length+1

Data 'null’ at
ID length+1

Data 0,1 after
Last ID bit repeat

Data ‘null’

Singulated
Command

Data
‘null’

Traversal
Mute

Singulated

Command .

Mute

Data
0,1

¥ 29. EPC Ed2-0 8l29 Aejdo] =

2. EPC A1AY Z#H2-1 2594x dug %-_[9][12][17][18][19]

a1 dME TE WA dugFoeE ¥l E3%(bin-slotted) °|XEZ] &
g 5ol ARREM, gt B2 S4lo] Al de® o] FojXith u = ST
BEe Iete dZls Har dFsi, gase 443 S9Ss Edste A
S Y& dFsth vt a2 ASshe WHe 89 dEe) o5 "o

[PREAMBLE][CLKSYNCI[SOFI[CMDI[P11[PTR][P2][LEN][P3][VALUE]

[P4][P5]1[EOF]
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H1es duziy d4Ee sAlsd S92 sy, dEEs Wst Azl B
o
l

Oy RE AHE HAste] 7ed ‘Awake AEIZE ®©Uul 1= ‘ScrolllD
‘ScrollAILID’, ‘VerifyID’, 18] 3 ‘PinglD’ W #HS F215t= -7 Reply’ AHEl
7 Hol U2 §9 ASE dAFeh s AdE e Ase tE "
£ At w9 MY A mA AEetr] wiitel goie AEE B 1ol ‘Quiet
HEs dEeta o] HEE TS e ZA SHEA v ‘Asleep’ GHI7F

<ol Zz}o]

W B9 IDE A%t} ‘PinglD’ S
3E 873k oltt. gld & PinglD’ HHE S U299 W Ao HIa=z
A% & 33U E G99 H ¥ Z(bin modulation) 2SS 431t} PinglD H

B 3o 2£3E = [VALUE]S &3 dAst= sl1+= [VALUE] o9 3 HE
o Hl gro] & HloA SRIER $HS oA drh. wef s wHlo A o] Ji
o gl Asrt SEHW FEol B Aoli, st g Asrt $EEHY
TEol dojuA &ge Aoln whef FEo] dojuA @dud I Wl S
[VALUE]e F7Fsto] ‘ScrolllD’ M@ dAEstal, =] dojwrd 1 Wl g
[VALUE]®| F7}ste] thA] PinglD' &S 812 dE 3.

% 302 guet B Wx AASs Ui Aotk ggdA HoaE dE
© A3 57 dAR FEE gyl Bz dAFHes dse A WA

EANAA 7 (transaction gap) A Al Zstar, 1 FHoll 64pse] W EI A

< CW Az7t dsdd. F {14 SAZACE "8y HE R 5
[PREAMBLE]l  sl@dat= F-olvh. Al WA 42 deoly ®Hx
modulation window)2. 24 o] @AM E gt W& sfzle] AFEh u A

A GAE Bl AP (tag setup window) o EA Bl 1o A #u] HEHS 3

ﬂll

1%
o
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(e

Ki
ao —_—
s ab)
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|

K0
01
010

a9 30, Huek B1e] Wz 3

il

Tl

= B9

[CLKSYNC/

3

= 5o of

o] ANZE 7] A7A gy oA A

T

N

2 Abol el A

kL, S B

S

ol

A

=

o)

AR
=3

ﬂwo
,mo

ol

, dlo]g] Wz EOF toi

al

Fol o] Axg Ht) 20ms® FA

S

‘Coast Interval’ ©] 2}

A

N

VALUE=0, LEN=0

24 A Z€t. PinglD’

o

s
%5t

B2 % gch. [VALUE]S]

‘ScrolllD’ " & &

ko3
T

2 gy =

ScrolllD)’

A4 IDE

41 9]

= Hase

5

e NOE

=

Z
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W guE ¥ ¢S [VALUEI A% ¥ ohA PinglD W32 429 2149
o ol EAlsH: BIR AFach o714, W AAE W A&l 0006 A

CIRE S

A

3. EPC A2AY) Sh2-1 35 4A GzagFheE

GEN 2+ Fd2=-19 dd& Hesta, ISO 18000-639] §3H& 1
A wraeln, A 1SO 18000-6 CZ A=k GEN 200149 g1 <AL
&5 Y=3(slotted aloha) WAS 7|go 2 o] Fo] Xt}

28 31¢ GEN 29 ®7 914 #4< veld Aol

o123t 7] e FyE 7EH oz e (select), 91¥lE T (inventory), L@ il

N

MM 2~ (access)] Al 7FA] 23S P},

e g2
¢l | Query ACK Rep Rep Rep ’ Adjust ’ACK‘ Rep ’ ACK ‘ Rep
T T T
I Slot1 | ISlo2]  1Slot3]  IShot4] 1 Slot1 | I Slot2 |
I___J I___J I___J I___J I___J I___J

Ae e e Bgel oM, A% 54 B1E uizt A
AMED FAL EL WANA s ol g Wt $HEA s

SHE B2 FelA stue] Bl d4e a9 PC, EPC, CRC-16& &% 3

[

ik
B
o
o
oX,
o
)
o
fr
4>
02{:,5
ot
fuj
N
fo
ik
inj
N
e

el m, oAz e AWE
99 A0 FAsE Aol

AWEZ I8 ‘QUERY’, ‘QUERYAdjust, ‘QUERYRep, ‘ACK’, =g il
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NAK 59 "HHEz FA"EY ‘QUERY'® dWlEY Z# e &3 Q42 %
713ketal Blas Zg 9ol FoAig = del o3 B2 ‘QUERY o
EEHE e &% dyEvH Q& FHxstel d¥ld®(random  number,
ol £X7IEH Zrgth oA s dEg Bas
i, AgEE FA G2 S HAAE AFsn 1
kol ‘0’o] old WHYEWE AEst HI1EL2 ‘Arbitrate’ JEIEZ HAFE
‘QUERYAdjust’ =% ‘QUERYRep’ ¥ # & 7|thdt}
stbe] &3 dis] @¢d 7 $H o2 RNI16(random number of 16-bit)
S YU AFPhd, SE] BAEA F& Aol oy 2lri= 413 RNI16
Hag AdEsir. o] AAS Fa o] AxH
= ‘Acknowledge’ A= A3tE 1 PC, EPC, 12|11 CRC-162 g9y = A
t}. g & ‘QUERYAdjust’ =& ‘QUERYRep W #HS d$3te] Bl2E t)7]
FHE AFAIZIA B HolHE Mol Atk whef AGAZEt Bt
‘ACK' Ao AustAL 25 ‘ACK'E $4l8 el thA] ‘Arbitrate’ A
B2 Agso] ohg Ze A7t gl7]sHAl Fe
0% BlL7F RN16S A9 dd= dFsidttd gue 39 dddA S5

& BATeEA & L § AzdEe] 7 2 stve Bz FE RNI6

o
o

e ACK %9

o}-}
e

o L
N

rot

O

S Bdd ¢ At dA3E ‘ACK'E 28 Hj1+= ‘Acknowledge’ A EIZ A
st u AAy dXeA] e ACK'S W& BlaE ‘Arbitrate’ A El2 A 35 o
‘QUERYAdjust’ =+ ‘QUERYRep W& < 7the Al ") e 54 A HoA
NAK'7F B zo] AEH™ 2 Zeclel] e BE HasS AduRee] A4y
A ka1 ‘Arbitrate’ FEHI 2 A 3kE O

ZY9E %7187l ‘QUERY'E A% 5 gde s ol
‘QUERYAdjust’ ®=+= ‘QUERYRep ®® & &3ttt ‘QUERYAdjust’ 8%
A ‘QUERY'E ®WH3tal Q @& S7A1Zth ‘QUERYRep HH S Q¢F 22
g ES WA 7|A &1 ‘QUERY'E wHE3it) ahxwk oju] A28
Zdo] F7A7IAE FETh ofw AlHA s Al2¢ ‘QUERY ™

Foted, 22d8 MR Zddo]l AZHE Y. ‘Arbitrate’ b Reply’ Arefol]l 2l
d Bl1E HEo® ‘QUERYAdjust B#HS FA8ta Q8 =4 sch 1A @A

Lo,

©

KN
T

=l

o
%

2
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¥ 32t shtel Bask SR 49 duEe B O 33
Aol Hx Y& ‘QUERY’, ‘QUERYAdjust’, ‘QUERYRep W #H-< H 1
thool W &EALEF 0 daE duE

RN16< dFddth B2 RNI6S A5 olF 2dz4E Fa83d ‘ACK'E -

rot

2 &3t RN1I6 9= &%

Alstd {PC + EPC}E g2 AE3ch gds o)Al 413 RN16& X33t
T ‘Req RN W& dEste] AEA Aes= RNI6S 233tk o] AFA A
g &= RN16°] ‘handle’e] H™, o= 2ot Bl1o] dfd FAloA A5 9
3 &x2 ALEET gu e Ba9e] ddid SAlA handles EdEE WH

A%3 3, Bl2E handleS 3+218}0] handleo] LA 317 $Fow v Z5E o)

o

E] Query, QueryAdjust £ =
QueryRep & &
= JHR D WM It HS bR
[2] 1)slot=0:22o=RN16 B
2) Slot<>0: SE3IX %S
E] S28RN162 Z &5l
ACKE ®&ol0 B0 214
= DI D WM IS (1 A JIE
[4] 1) 258 RN16: S22Z {PC, EPC} B3
2) 551X %S RN16: SE6HA 4
E] S28RN162 Z&dl=
Req_ RN %
= JHN D WM JiSE HS bR
[6] 1) %58 RN16: 2222 handle &%
2) RS5tX %2 RN16: SE6HA ¥

Bl = handleS &9!. handleOl
AXIGHA §2H eIl B 2Al

| I
19 320 atuke] Biorel tigk QlMlEe, Al g oA
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1. UHF 99§ ®Eud RFID 34

X

RFID= B 22hs ARl vime] gAxjo] AFEolds dofel ID 4R s
a

A
A A%E olgste] AMalu: 7]&elth o]% 9% RFID Ax8e o

==

4, gvE Ads= 34

[m
il
-l
oX,
it
_JL
fuj
[
rlr
)
[z
AC)
S
rO
=,
<
it
o2y
R o
Hog

1 ogler swee A48 AWE RFID dd= daE A5e &
RFID Alz=9le gae A9 #5 346l weh 558 (active) 558 (passive)
0% ¥FT 5 vk £FF RFID A29e] 35 el S50 223 492

g y7t EAAT = A2 RE dojliA Y, 5E% RFID Al&=d2 gl #4A]
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o] Wxe] A9 zr=rbil
19 338 o]#let Wuld RFID Al2®le] Az Al pAmolth 18 330 A
wulel RFID s A9 <14 oo ote] B2 A 5 ANy d2dd
o

e =41 o A X (PDA : personal digital assistant)® 3% <14 AR E A

e

9. dolEE A4We PDAE FA B4R Falo] dolEuols A
A B dolEel te ARE adaAl Hn, HolEuols AuE odd o
gol W dolgmolse] A4Hol A= AuE PDAZ AEasl Wk HEA

o7 olgld AFAHKE PDA Ao B2, AAGAoY 594 5 A

=

(o}

i

A WAL Wol AgxelA Bad JuE AFSA Ak

=Ht8  I'Rs.232)
g @ RFID 2/ |
|

[ ] A—1’/

IrDA |

UHF Ef 0 |

|

L__§ & B0 BR_ 7. g o B T J
24 a3

CIiOIEl BIOIA A H

9 33 vk RFID A48 A4 4%

me
rD:
a
o
fr
B
offt
ofk
=
=
)
>
[»
jaist)
=2
>,
uj
u
N
N
o
2,
a
‘O,
offt

S
A FAlEtolof e HAHE L -10dBm(100) FXEolth 2uld RFID Al ~E)
A= whdd Ejreke] Hto]l golakr] wiiEel oF 1m o9l Q1A elH A
A% RFID &8 Au=g AFE 5 dvka fdsz vk weby 2o
RFID$} ejz1 Alololl A o] gz &4 2dBi ©]&te] ej=L ¢teUe] o5, 0dBi ©
ste] =utdl RFID 29 <teluvbe] o] S gd FulE el 71%) 5§ zrebst
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2. UHF Y94 =ud RFID 39 A4

D Az=d 74
a9 34 2 =Eol A Ajbskye Eubd RFID gy o] E8 kol 17 34
9] RFID g9 A mlo] 22 A E &8 (microcontroller, ]33t MCU)+

<
2RH deds gy 74 AR W4, g bl A ded Jes

oJElE RF 44 RERTEe 28 459 ganie FA5s 452 23
£ due B g

G0l Ef
3\
S a4 S RF sk
\ sdps [ | 527 Power
: & HI0IEf
\\\ “ EH:l
BE N 77 EET
\
Ha MCU L EENE
N
\ [ /
sul il
NG RF
RXD ;7 2UDE
10!
ngl
4
A XIAES

PERE

19 34. ®vld RFID gy £89%

9 34 mupd RFID @l doA AF8%¥ MCUE Microchip A PIC18F2455
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USB MCU&HA -5 &8 F3= 20MHzolw o] u] g W& Alo]Fo] 35

=g 20¥E= A7Fe 200nsoltH? gElm RF £4 RE 2 £ mER=

Chipcon Ab¢] CC1020 RF EAAME AL§ath CCLO20e Al ol 5%

o] 1536kbpsl™ Aol B2 A ARelt Ho 10MHzo F35E 74H =

UAE 455 o8 & Atk AWA 2 A4y B8 dAxHe Fi
i

Elo dHelHE 7|H5sh=d &85 = A2 10MHz
A

usolth 2Ea 4 Ay 8 5dBm, 74 AW #EE -110dBme 45
7hAH. $ 110] CC1020 RF E&dAH ] Fa A9 gokste] yehgiet™,

i 11. CC1020 RF EdAIH S F2 AY

g}glu] #k
T 804 ~ 940 MHz
=849 -20 ~ +5 dBm

-116 ~ -94 dBm : FSK
i /(=57 dBin € @OK

AFEEE 2.4 ~ 153.6 kBaud
dx~g A4 .
) 10 MHz
CLK(PCLK)

a9 35+ MCU9F RF E#dAH 7He] #A28H A4 H S (configuration
interface) ¢} HlolE 5 & (data interface) S 913t H&EEE YeElATE 19 35904
oy J&e Bj1eke] doly wdks g 35S vehd, dx2y 244 J
%2 RF EdAIH ] i HX 2y ge] WA 2 2315 918 HEolth Altst
= Alzdol A s dA2H A4 HEod A PCLK, PDI/PDO+= &4l A9 4]

sho] ALgshm, PSEL Al £41 gAs 4 427} 42 g A

% -1 1 h s
THAE AFgEth 182 PDISF PDOE SYU3E 21348 AFgsto] &8kt
agla dolg HEoA $41 A9 4 &9 DIO, DCLK 18] i LOCK



diXIAH &8 &%
A
PCLK <L
PDI et t
PDO _:_:_ __________ »{ (Optional)
PSEL <] .
RF N glnctrr(c))_ller
EdAIH M
DIO < T
1 A'q
DCLK ! T T
. I
LOCK (Optional) 1 Iy
/\’
ol &5
23 35. MCUS RF EAAIY 719 HE%

A28 A Qg o] ~o] o] PSEL(programming chip select)2 @A 2=
B AR 72 2 %32 A3IA 7= 2lsola, PDI(programming data
input), PDO(programming data output)i= PSEL°] 17}¥ Aejo A 7] dlo]H
¢ z3HolH o YEHo] o]FojA = Asdoln, PCLKE ol& deolgo| gt
571 ¢ MCURYH QI7IH = Aol

a9 362 AALE AY ALY 1S3} 23 Bl BE #3E Uekd
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=1

Tss
T Tewmin TeH,min Tho Ts
R S|
PCLK
FA g2 _EI|0|E| HiOIE
< 1000800800(/880
PDO
PSEL
(a) Hlx =8 AH AR 7|5
Tss
T Tewmin TC‘H,‘min
PCLK

FA
= 0080008

x3 2

CIOIH HIOIE

PDO

PSEL | Tsu

(b) AA=H 24 HH £3]

a9 36. A4 dALH FEY 7|5 23

4% &AM EolY 71

sheul ] qd | A% | Ay | a4
PCLK, clock frequency F pcixk - 10 MHz
PCLK, low pulse duration T cL. min 50 - ns
PCLK, high pulse duration T cH. min 50 - ns
PSEL, setup time T s 25 - ns
PSEL, hold time T ys 25 - ns
PSEL, high time T sy 50 - ns
PDI, setup time T ¢ 25 - ns
PDI, hold time T mwp 25 - ns
Rise time T ice - 100 ns
Fall time T tn - 100 ns
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3. Azd Belol 4
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CC102091 4= FSK(frequency shift keying : F34 o] H
(amplitude shift keying : % Ho] WZx)9 F 7Fx] HEWA S ALEE = ¢
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RF E@i Alt| powerdown
RF ER{AIH] reset

TX default setting
Wakeup TX

TX calibration
Setup TX

RX default setting
Wakeup RX

. RX calibration
Setup RX

onhoN

hoN =

I Y&
RG]

bit_counter =0,
“Null+0+shift_register” &5,

A

0N FNLHE I

YES ‘ NO
¥

¥

‘ Zero_Z2f =1 ‘

‘ Zero Zef1=0 ‘

\—‘—1

“Null+0+shift_register” HZ,
T A FE2 a8

YES NO

‘ Nonzero_&2i1 =1 ‘

| Nonzero 2410 |

bit_counter 1 EJ},

shift left HZE HXAH,
HZE HXNAEN 0 HE,
“Null+0+shift_register” &5,
‘0 S FOAE F

l4NO ORI ™ «—YES
HIE?

YES

L

Zero E2=1&
Nonzero_Z2i1=02

NO

OHLES Ef D Q14
Null+0+shift_register+Null &,
EH] AEH “dormant state’ 2 HE

bit_counter 1 SJ},

shift left H ZE X AH,
HZE YXAEO T HF,
“Null+0+shift_register” &g,

Zero_E211 =0 &
onzero_Z2i =12

YES ORR = NO®|
HIE?

Es 2y
bit_counter 1 EJ},

0N FSE Y

NO YES

StLtel Bi 1A

Null+0+shift_register+Null BZ,
El T AEH ‘dormant state’ 2 B

L shiftleft HES AXAE, | g\ ORI S o yES Zero_S2h1-1 & Null+0+shift_register+Null 5,
HZE HRAE O 0 W, HIE? onzero_ZeH1=12 €12 AEH *dormant state’ 2 1
“Null+0+shift_register” &5,
0N FDZ Fe YES

v NO
Y
BHLESI BT 014

& HIOIH 218

no_response_counter 1 S}

l

no_response_

9 39, ¥ EPC 820 5 WA dugE sE%
A Qtshi= A=l A= et Bl1e] o]y wdhe Had ATE AZES
o] PWM 2oz AAget Ao A8 RF E#ABQl CC10209 ol
&2 1536 kBaudel™W, A 7hedh H2e HAE LS NRZ WA S o] &3he
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Ao A =dAE WA AT Aot

‘ CIA0I01E TMR2 QIEIRIE ‘

‘ WY O0I1E BA JE| AHOI2 2L AR

!

j=0x00, 0xOF, 0x01
IFE2EEAFI&
4@ YES-»|'0’ g2I=20ld WA SEl
AOIZ 8t 2=
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de=eold HA FI| &
TE WA SE| AOIZ % 2 *YE
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IFE2EEAFI&
22| D30l BA FE| MO/ [« YE @
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ZEHE | 22 0I185101
PWM &= M4
NO
TMR2 ZEE FEl A2 2t
Interrupt flag YES—SE| AO|2 SIXIAE Ol X,
set? Reset TMR2 interrupt flag
A,

ClolE &el=glold
ds 4y

g 40, eAd#ely AR Yold e Y E5%
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‘ glitch
[~

|

PWM &1&

Duty cycle Duty cycle TMR2 = 7Fh Duty cycle Duty cycle
reguster = TMR2 reguster = TMR2 reguster = TMR2 reguster = TMR2
TMR2 = 3Eh
TMR2 = PR2 = 7Fh Modify PR2 = 1Fh TMR2 = PR2 = 7Fh
00h — TMR2 00h — TMR2
Duty cycle reguster latched Duty cycle reguster latched

(@) 7] dIA=H 7BAle mE =24

r==1
OSC. Cal. . ! !
_ = |
AE 1164s period ! !
1 L —
N T glitch
TMR2 = 8Eh
TMR2 = 85h
Modify PR2 = 23h
TMR2 = PR2 = 8Eh

00h — TMR2 Duty cycle
Duty cycle reguster latched reguster = TMR2

(b) eAdely A reold N5 B X 2 A
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Tag 1D : |0xC8 OxD5 0x07 0xA8 0x00 0x96 0x82 0x44||0x02 0x39
Tag ID : |0xC8 Dx05 Ox07 0xA8 0x00 OxAC OxD1 0x8F||0x33 0x96
Tag 1D : |0xC8 DxD5 0Ox07 0xA8 0x00 OxAC OxCE 0x44||0x48 OxFC
Tag ID : |0xC8 Dx05 0Ox07 0xA8 0x00 OxAC OxCE 0x3A||0xD7 OxA5
I Ei2 1D CRC |
q 1 S
oI 4:39:41 [ANSIW  [576008-N-1 [SCROLL [CAPS [NOM [ [H= y

9 64 1A E B HlolE

9 65 AotE muld RFIDe el <12 Agle} el QAES nlusty)
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9t Ag¥ A& RFID #lgl& etk 17 659 (a)= Symbol(e] %9
Matrics)AFe] AR-400 114 ¥ RFID g delH, (b)x= WJALY PCMCIA W4
¢ RFID 2619l MPR5000°]th. AR-400> RF Wl &2 o] 30dBm(1W)eo] L,
MPR5000¢] RF HW %22 27dBm(500mW)olth. 3 AR-400& 5541 ¢teL
g HERZ AR, 4o s 5dBiY o5& /AT #H# HHUE AMEEH
th 2832 MPR50002 thol& <relur s o] e AlFolth 18 659419
Zb RFID @99 #A7]E= AR-4009] 7% 22cmx30cmeol™, MPR50009] 7%
5.4cmx14.2cme] t}.

1

(a) AR-400 124 d 29 (b) MPR5000 &€ &9
65. =4l Algd A8 RFID ¥4

I
o

3 15914+ Al#E Eukd RFID 2t ¢ 48 RFID 2/ti¢l AR-40
MPR5000zte] ) <14} Aels wlwstn ek Q14 Ag viug A% 3
29 449) Symbol Bl [9F Symbol BIZ-TTE A gake] Sashgich, 2147 el
9E =4 23 Aehg woke RFID elel Symbol #-1¢) 44 v} 53cm
Adel AAsE B1E AN & AQoH, Symbol BT AL Hd

50cm ol A" EjIre] Ql4o] ZhbEstAth ol dk A= FUR

S
4
AC)
K

f
2
J5
ftlo
e
J5

3= A8 RFIDSF vluwd uf H A oF 44%0 A H| 70%0l o]Z3+&= Aot}
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15, S 2=-0 L] 44 Az Bl

o =9 A4 | 04 AY

RFID Y B 15 (dBm) (cm)
A4 2 Symbol B 1-1 20 53
Symbol B Z-1I 20 50
20 78
Symbol B 1-1 25 113
MPR5000 27 234
& gy 20 64
Symbol EHZ-1I 25 85

27 106.5
20 123
Symbol B 1-1 P 25
27 278
AR-400 30 370
1AE gy 20 30
2D 184
Symbol EjZ2-10 o) 53
30 254

§

H 66 MPR50009] Holy dE&HEet shipe] Bl1E Ql4st=d £~Q2F

rr

Al

ri

S =A3 ggoltlh. MPR5000¢] HlolEH HEEEE 40kbpsol™, 1o

i
ril

WE w1 9 A o 2msolth o]¥d AR VE dZHE 23 o)
1

o
RS

1>

ds2 ol 50078 7 & ol

F 40.00 kHz T/div .5ms

% 66. MPR5000 RFID 2]t]e] Hlolg HFEHel b ez Q12 AlZH

% 672 AR-4009] dlolH HF&EEe sty HIE QA= ALHE



A E4E sHPolth, AR-4008] B, delE A%EEE 40kbpsolu], 1o
2 gl B Q1A AZEE oF 1.64mseoltt. webA AR-4002> =% o 60071

Al’.20 Ops £ 50.00 khz T/div 10 ps At'l S40ms F 609.75 Hz T/div .2ms

% 67. AR-400 RFID 2] 9] dloly AF&EEe & el <124 A|7H

E 162 9 81 AAA Ade Enpd RFIDe 54 AHgE 48 RFID
gEete] F2o EuHE vwd Rojth & 1694 At Al 14 Aol
48 RFIDS} @AAZ ZolE Hol=t o= Akt AAle] RFID A& F3F0]

H

AA S A zbo] o] Fojzl REoljt}, 1elEE RFID Al~" 218317 Ysire
o3 KIS sjAsteof v} 1 A WetozH Aoty FuE HIZFE

TAEE 2 Az tste] olFe] ¢4l & AAE FHsES ey, d

t o] § A% e g1
RFID 29 o |
HAE2 S (kbps) | B ES(bits) | €14 Al ZHms)
At Al 2~Hl 11 7042 633.78
MPR5000 40 &1 1.98
AR-400 50 81 1.64
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2) EPC A1A Y 8 2-1
2 Ao AE AZE 2utd RFIDOIA EPC A1t Ze2~-19)

o F35 B4, B A4S A% A% W oy 54, B ¢

(a) Alien M-Ej 1 (b) Alien I-E]1
18 63 =40l AFEE Alien AFY A1AY S 2~-1 812

a9 69% AFE BEuld RFID fyz25E Z95E 5199 933 ‘TALK,
‘ScrolllD” g & e o
o]#] ‘Asleep’ AEjol]l Ed= Bl1ES ‘Awake ME 2 H3IAA <12 AHo
AA7]17] 1% WHo|t} 1E]al ‘ScrolllD’'E X7 @d BlIE Q1437 93}
o B2 A= WHo T ScrolllD” HHo] AFHE Al A, 5
WA daglEFE AbESte] HlE A stE HANA FEglel ¢ Y &
Hol FoE A" wf o] ez gk HA ID ARE BI12HE FAE o]
. 2% 69 (a)= 7k ‘TALK 0 ¥#3 ‘TALK ‘1" 4 72

A HEL A2 Fhe] (0 19 B1E ‘Awake’ FHZ H3AIZ1 $ ‘ScrolllD’ 0
HEes AEste] A HES gho] (01 Bl1e] HA ID ARE U2 dFs=E
2 o738t A9 A"AZAot. 28 69 (hE JUEFE 849 399
o] AEAE YEe S¢S 3.27Tmse]
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N ]

[TALK]10' [TALK]1 [ScrollD] 0’

Command CLKSYNC SOF CMD P1 PTR P2 LEN P3 | VALUE | P4 | P5 |EOF

TALK ‘0’ | 00000000000000000000| 1 |00010000 | O |00000000 | 1 |00000000 | 1 0 1]0 1

TALK ‘1" | 000000C ) 1 00010000 | 0 |00000000 | 1 | 00000000 | 1 1 0|1 1

o
-
o
-

ScrolllD ‘0’ | 000000C )( 1 (00000001 | O | 00000000 | 1 | 00000000 | 1

(a) 12 A45EE ‘TALK 9 ‘ScrolllD’ & #

'AbS 27ms- F 305.8H T/div 2ms

(b) HHEREH 295E 399 R &AL
a9 69, gty HEy 99 As

164ps = YEFYa gk 298 70 (h)oll A= é‘@%}\“ﬂ 286usol A EWHAA A9
A EA7F 122us S W Zho] H )

'Ab 122us H F 8.196 kiz 'AtZBEps : F 3.496 ki

(@) AL 7Y (b) RF 7491 %% A] 71
0. EdAA 73} RF 749]& 2441 7h

u
fuic
B
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a9 712 AAE e zRE EEYs dely Mx gyt ¥ 71 (a)f]
‘0 HolE Wz Yol 29 B AEATL 82us0]3L, Az F7]= 66.8us
oltt. ¥ 71 (b)e] 1" HolE Wz M= 25 Hio A FA[To] 24.8ps,
Az F7)= 672us0lth ¥ 710 dErd Ak gFolA Al S A<l

8.25us+1%, 24.75ps+1%, 66.67us+1% 5 "=k},

[ T":IIII: 777’ ' ’ I & :L _J A To : ‘ ] ’74 l
T T
AtB.2ps F 121 kiiz At 66.8 ps F 14.97kkH

(a) ‘0" "oly Wz 3

| | TO {
s i) 5 . S
At 24.8 ps F 40.32kHz At 67.2 ps F 14 .88 kHz

(b) 1" HlolE H= 39

19 71, dlolE Wz 933

a8 72+ dy=Eiyg Ad$E TALK ‘0, ‘TALK ‘1°, ‘ScrolllD’ ‘0’ # 3} o]

of Wi B1e) $9 NEE 549 Rgelth ageld A% %YL B

Lo
2

Hub @ael A 243 Aola obd% By MCUY ¥ vl d 4% 2
otk 19 AHelM: APEPH AFH Pl vste] g1t HASA $

Heku 9ee ¢ & glow foel 3 wA mES 0 Aotk

'“ 1r1F'

OO Z2HEEH &4

[TALK] ‘0" [TALK]‘1’ [ScrolllD] ‘0’

a7 72, ‘TALK’, ‘ScrolllD’ W&ol w2 e12] $¢ 213
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a3 73e ene] Wl W@ Fs-l Boe] S8 AmERS dehui,
AE wubel REID @fui Fel2-19 4% o)A e 30kbpsd w2
$ delg s Agdrh ey 1 g Fugi dolE 09 4% NEvs
S0KHz, Hel® ‘191 29 60kHz o A% Fub7k ek gol Al 0% T EA
27k dolg 09 $9 Fuksh dold 19 $@ FuEE ova,

s

24

40

Power [dBm]

60 [t fla

0 0
-

! I

! I

! [

! I

! |

! I

‘| :
: \ I (M ;
1 "30KHz : 30KHZz | 30KHz T 30KHz 7| ;
: . i St
911.16 911.20 911.24 911.28 911.32
Frequency [MHz]

-80+

- ——===

-90

a3 73, A1AY Fea-1 By Sy A~EEY

Oy 74 FYa-1 HaY S9 AEe Exd fAd A58 yedd o
H 74 339 FAH = 19 50 (@Y 58 A4S AHESHT 2- o2 RY H
a9 § A3F AAsA Hxuo EHEI gol Sddn g1y S| Al
3E 8HE9 ZAE, 16U ES CRC, 96HIES] HZI IDE FAH¥ET. 139
BExidse B &% dHeolHé Fa7F whdde] yYeys Zolt. gos 19

749) Bzy OAY A5 S 30kHz BRI 2o 4 XN ERHTFO A

E 72.9]

¢ A%

LS L [l | A
K

g 74 ALAY FH -1 e S St Bx &9

_85_



o &9 TIF S YEdLh 1
¢l ‘TALK ‘0", ‘TALK ‘I,
B S5 545 Al
wel =43 Aolth, M-e]1¢ 7% ‘TALK ‘0, ‘TALK ‘I, ‘ScrolllD’ ‘0" %
o] A% o]Fo] FHE W ANFTE ALaty 9o, -8 4% ‘TALK 0,
‘TALK ‘I, ‘ScrollID” ‘0, ‘ScrolllD’ ‘1" ®W& 9] HF o]Fe oz 9 2SE

2% 75% Haet @del oA A [e
™

Y 759 BEe v HaE A48 9@

o M

Lo

‘ScrolllD” ‘0, Z22]aL ‘ScrolllD’ ‘1" W& &l u}

i

Jl

AFsta ek o 2RE M-eloie] 3 MEE 0ol I-e1e] 3 HER 1Y

(¢}

= & otk 3" BEFH M-daeh FEa BF S0emZbA = ElH e W

of wet HAF $HS FPsta Ygo) HAWL,

N T

- -

. 1L | el LS
-W_
. - W

55cm I

(a) Alien M-} 1 (a) Alien I-¥

2% 75 ALAY 21 Baet e oA Az we B oF 58

1791 = S8

E FolA Aetes o shebrlE s Ak Azde] T
A% A3e vasa

1 3
Atk A Ao M= S 2-1 5 T A

rsﬂ
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F 17 AAY S a-1 F=3 Ab A" F8 e v

a}2}m E el T4 At Al 2~Hl v a1

T, 14.25us£1% | 66.67us£1% | 66.67us+1%

1/T, 70.18kbps 15.00kbps 15.00kbps

T fwhmo 1.78us 8.200s 8.25us 1/8xT,

T fwhmi 5.34us 24.75¢s 24.75us 3/8xT,

T fwhmpin | 0-34us 24.75s 24.15us 3/8xT,

T twhmpinrw 1140018 533.3311s 933.33us 8xT,

T irangag 17.81ps 83.33 s 122.00us 1.25% T min.
T coast 20.00ms max. | 20.00ms max. | 20.00ms max.

3) EPC A2Ad ZH=-1
& AoM= Azt Eukd RFID 2ld A EPC A2AIt) Sef=-1o] W

== JPM Rafsec == @I = -

(@)Rafsec 3000843 =1 (b) Rafsec 3000857 B -1
27 76, FA AgE A2 Fea-1 Ha
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O% 772 GEN 2004 Bz dHelHeo <IAS feiA Bam dEsts
‘SELECT’, ‘QUERY’, @3 ‘QUERYAdjust ®#H< 338d& =43 Aot}
‘SELECT W#HS 819 ‘inventoried flag’'e] A4 At @ ‘SL flag’e] 24 A
el wet 54 B1E Mdestr] 9 WEe]n, ‘QUERY HE-2 Mels g1
By JdwEdy #A4E &7 Yste] RNI6S LAse Waolt g
‘QUERYAdjust’ ¥ #-2 thre] #17t §dsts 49 #H1o 55 WA

A B4l Bor A%HE Pk

| QUERYAdjust

|
|
|
|
|
I e

1% 77. ‘SELECT’, ‘QUERY’, ‘QUERYAdjust ¥ & 33

o9 782 Hurt gar dAEss AEE dFE SAT FPolr. a-lA

o

St EZ A== F37Fo]  Tariol dlFst, A E7olA Aste HAA#

Q1 25us©]t}.

28 78. A2A ) Fe~-104 ¢ Tari
a8 79% 19 779 A ‘SELECT W#Ho] st R8-S st zo)H,

agel WEel 74 dHE dEhddt. R Zdad daE Az

‘Target' = ‘SELECT w#oA Aelslr] 913k i 8119 ‘inventoried flag' 2]
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ey ‘SL flag’e]l FHEHIE A GstH, dl4d 119 ‘inventoried flag't} ‘SL flag’
o] = ‘Action’ol A AAdd W&ol wel WAFET. 29 799 ‘SELECT " &%
ol A ‘Target’ = ©|Z4 ‘100°°] ¥, ‘Action’= ‘000'¢]t}. o] ¢ EjL+= ‘Pointer’
oA A Gt 1A ATE Length'ol Al A Alsk= Aeolo] HolHE ‘Mask ol A
A gE g3k vlwste] AAeH ‘SL flag's o)A E(assert) Al 712 A 5HA] ko
M SL flag’e] JEHIE tlo] A E(deassert)A 71 Al © o). A TE ‘Action’@] ‘000’¢]
1 ‘Length’7} ‘0ol &4 AAe RE B19 ‘inventoried flag’e] A HE A=
HAA 7= WHFel et 17 799 3PS o] Aol sgenE Q1 Fo
ye] EE HIIE ‘inventoried flag'el FHIE AZ WAAIA Aok a1
Membank+= °]xl4 01'e]= =2 EPC 9<%+ A Ask= Ao]il, ‘truncate’ 2 0
olug tioolE Ho gt} mAE o g CRC #<2 ‘CMD A %¥ ‘truncate’ 7}
A8 dHolEel it AtA Zeolw,  CRCY Akt ©E4

B+ x 24 x° 4+ 1S o] &3h

1010 100000 | 01 | 0000000000000000 |0 0010011011100101
| T |
|
syne | cMp | TE%et\Meml pointer, Length, Mask CRC-16
\ truncate

29 79. ‘SELECT &% ¥® 74 2H

1% 80 ¥ 779 TolA ‘QUERY WHEel gk FiEs gk olH,
Tgdel HWEe 74 dHE UEdY dEe ZYdER
HeoA DRI ‘M-S B2 $H tolHeo dAEE=
S Al pilot tone?] AlE oAFE AASTE Sel'® ‘QUERY WHo| §H=

S
T3 g5 A A, ‘Session' CIWlED s Y3 AAS AAH)

A Zksk ek, ‘QUERY’

§

a8 3 ‘Target’ ‘inventoried flag’'e] AElE& A At 219 809 ‘QUERY H
oA DR o] ‘0o, ‘M2 ‘00°]
% AAA ‘TReal'?l < 8= v+ A

_Q
)
rlr
=
I
Lo
oo
ol
i}
)
v
Lo
R
ofy
Apx

oft
ol
g
lo
-z
[-*D:
of
K
i
>
ofo
ol
ki
Jft
ol



= Aolt}. 183l ‘TRext'+ °o|Z4 1Vo|r= 1+ $HA] pilot toned AR
Al "l ‘Sel'e o4 00z BE EB2E A A Qo ‘Session'd
‘Target' S Z}7} ‘003 ‘02 & AlA S0¢ ‘inventoried flag’e] AEj7F AQl Hl1ZS
AAA 8L Aot mpAE e 2 CRC #2 ‘CMD A REH ‘Q7FA 2] dolgdl st

of Altd Aol CRC Altell= vk 454 x34 15 ol &3th

1000/0/00( 100j00/0(0000{1 00 1 1

CMD |, (M y Sel Q CRC-5
DR—1 TRext Session gaet

<
m
0e
i

19 80. ‘QUERY’ B ® 3 ¥ 74 FH

a9 812> RTcal 229 Z3} ‘TRcal'd] 29 & =43t Aolt}. RTcal
< R=T SAlellA ®z27F g9 dolgl 0% TS #ddol doixe 71EA]
oz shue] "ol ‘0¥ sthuhe] Heoly ‘I's §Ek AlRtelty. e il “TReal' 2
T=R $AlAe H&E Fa4E AAs= 7IEAtez AU 3RTcal ©l
o T=R §2lolAe] HE& T34+ ‘TRcal B9 %5 ‘QUERY WH »x3
= BFHE Ui Fre] "9 a8]a T=R S2ldA9 HolH AFET+ 3
3 HE FI4E 7|$22 ‘QUERY HHol X35 = ‘M #e ol &3sted Ad

G Ab&skE Miller FubEte] Alo] 2 5 A G own irjelx Agdit

At 78 ps | F 12.8kk

(a) RTcal (b) TRcal
19 81. RTcal®} TRcal
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k)
b

a9 82% 19 799 800 vEFH ‘SELECT’, ‘QUERY’ W& %9 Ef
a7F S RANIGE SA4% sgelrh. 17 82 (a)= SELECT ¥#H& A%
3to] <12 o Yo mE B9 ‘inventoried flag'e] AEIES AR g AA 7] L,
‘QUERY’ W #S A%53lY] ‘inventoried flag’e] AE)7F AQl = E Ej12] RANI6

l
=y

eHe 84 Aol ¥¥s AdHeR A% HIs RANIGE 2HE
Ageet 119 82 (@) #FoA RANI62 ‘QUERY’ HHA ‘M-S 0002
AdAstel AW shbe] FukEstE ARESH HE2 FMO Aot 19 82

()= 17 (a)olA] RANI6 Fi5 i zlolth gy 7t ‘QUERY ¥HS dF
g o ‘TRext” #tS 12 AASPonZ HIas SH A& AFA] pilot tone

& Abgsha glrh

SELECT I MQUERY 44

) Dummy ‘1’
1
Pilot tone : ! RN16 |1|

1 1 4 L
E0000000000001010V1:0111001000110010E1E

(b) RAN16 &% %%
a7 82, Bl71¢] RAN16 &% 73

I
i
A

a9 838 B g9 AEo oo A% e 91ste] 1] RANIG
2% $9g 24F Aotk B ¢7 259 dE5EEE 2lve] ‘QUERY ¥
AgAe] wegBoq AHHE TReal ¥~¢ % QUERY Wed ¥

= H(DR)SE ‘M groll whel Bjzol A 2A €. o 71A = “TReal 49 %9
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o] Rk} AgE B

AE &5 5=+ 40kbps7t H o

59

]

A
hug

=3
H

o
Q)

B 1

xR T
5 TR
S
T o fo % T
=
% K M_/ﬂ % o
-
(A 5 Mm
4 ORI
i_u & io , i i i TN\ N S
¢ Sed / IR
T o BT RN
i i A
- T = Ly
. g 33z NET
o - T o N
%_m ® oF N PN L
2 T < . R LN
: 2 1T Y \\ ==} N
= = o B LN
@ Q ” , , , |
‘DH T A ~ ” i i i i
> Pz Ew b FIREI
* \e A A
N - " T AN RN
 ERAVYYANRE 2 A inEEEE
1 53 A e 1y suEEEE
f + e ARNARR N
BN L R e
r o STEh g AREfEESEEES
? - W _ToUC o Job [swliclyiwis
o G T A
o S B o -1
file) o
_ (l fils)
7 0 m& do < mp =p
me ® = ® 9 1w
o T T TOE
. % "R O W
o < F®E T
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Z B2 A2 AIF (ms)
B 1 A B g o] A
Y 2-0 Fdix=-1 GEN 2

109 30.7 15

39.9 34.3 3.3
10 76.4 38.7 25.1
15 112.8 46.9 60.0
20 149.3 54.7 109.8

3. ¢HY 54

% e H =RolA Aers Eutd RFID g9 E4 =Ao ALgH e Y
S Yeldt 29l otHys EAAEYo R FAYE HI Fx2 Qe Uy,
¢telYe] AA Z7]= 75mm x 100mme©] t}.

a9 8. Aol AHEE SHElY
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= Z

2% 86 ZAE crEUe] MAEA(S )& HERE ddolth ZAE whA}

E42 910 MHzOl M -11.92 dBo]at thf &2 890~9650 MHz2ZA =74 RFID-E
FIFH gl 860~960MHzol A AHg 7He ' 54 7HxlTh

5

e .

| ‘4

220 N n " .
0.7 0.8 0.9 1.0 11 1.2

Frequency(GHz)

19 86. QtEHIVS] WAL=

S11(dB)

a9 87 ARG E e WASIES ehdth ¥ 879) BabdE e Fo
%7 910 MHzelH 549 Zolth ALg® Sheubol A cree] AFgos
FH ouxe] ®Al} ojuh] a7l g7e)A A ER AAH wFow Hd o
YA BA7E dojybt). gheue] o] 5 Fub: 910MHzZS) 4 ¢F 3dBielth.

a9 87, oteve] WAL E (910 MHz)
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A

=
=

2yl RFID @t

ki3

=
¢}

900MHz UHFt oA A&7}

ol A =

2

N

—_
o

EPC E#2-0, EPC Al1At F#:2~-1 283l EPC A2At &

1A Ak TAL 7

|

Y AE=Ye)
.T_IL_\__

RFID 3

AJr
JJ)

—_
file)

N

1

’

o] -

2

[
1o

ki3

44

ZH AA dAANA AAFE A A

ol

—
fite)

AlH 91 CC1020

i

£l

e

AL o A HA Al=dle A7]E HAaAA

KeN
=

1o
T
Ak

0
Ny

2

F=slo] 9]

3l 3

9]
RF E# AW CC10209]

& Wirl==

4 =2 RFID &

)

=
(6}

7

= = O
T e

oK

b

5|

] sl dste]of

FSK¢} ASK

-
1

HAIH

| o] 216kHzo] t}.

Z]

7}

7 LIMHzY S 3L

bl

i

FSK &

gttt CC1020-

WA S A9
-0 Hj19

Wz

% 74

Bl

dole] ‘03 T oA F

1]

°
[e)
3

e ks

o]l;:

=)
=

A [e]
= A

3

]

A

P
T

dlol 8 &

o
o H

-0 Ej19
M2 gE

o2

. FSK 42 Mg

o 282

S

ul

—_—
file)

-0 B2+

e

7hs

Eh=s

=R A= RF EAdAIHZE A

stelom, e

=

=
=

MCUA AZEgoAow AHdd PWM

1
T

Aol A
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transparent =% A E35te] oot Bl 7He] dlolE HAFoA Hed A
Zo| Wrel Y} A%l AR el 1 BAYS AFsAh 1

aly

3t 3
A%%wE RF EAAB S 458 neste] 220 FFolA Aot Ax &
=R B2 1lkbps® AAGG oM, ol2)d &&= Stel A Hl1e] ID HRrR7F A
FAHoz AXHE e skt

Abgh 2rukd RFID = B1E 1A shs AAA FAH= 7d v E
ete] Fatg DS st 74z 239 Holy &4l AAS AAE=SF A
HAdo aH ez FAlHE HolHE Ags] A2 28 Al HelE e F
F o FE FAFT sAE I A A B XS feto] FeAEE HolH
Fol F7kete]l B 14 AT "ojme s vk o3 A AT Aste
FAEE A7 HEe tE FRAAAE AXNA & TG FAale] o] F o

a3 Aekst ®nukd RIFD et 48 RFID =gt ®Hl Q124 Aol
thet vl =4 A3} Symbol Tag- I &= FHW 53cm, 12]3 Symbol Tag-1I+
Hdl 50cm Hoizl AgeA H1E AT 5 U oy A= Fdg A

718l d¥e E96k= A48 RFID 2lH ¢ vjud wf 34 45%0 A4 Hd °F 70%

42 Fstel BAstanh. 2 A3 B 942 99 P Aol met Bz
WEe] $eol A ololAn Yee HeAsgnt
GEN 29| 4%+ 20dBm®] RF =3 ¥, 40kbps®] R=T, T=RH°lH A%

S5, ela FMO PEsh $AE AESES ARG, e $HAE 54

ﬂl

oazREe A0F SH R FHFomM EEelA Adsts 720
913491}

3 190 Al#E Zukd RFID 2e o] Al aofsto] Fokth
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% 19, AZE 2ukd RFID gl Al
ahetr H #k
A ALV) 3.3
=% F 344 (MHz) 9085 ~ 914
=9 {9 (dBm) 20
52E 4% 94 e A9 4%
F2E H&E &5 (kbps) 24 ~ 1536
AF-E QeI o] 5(dBi) 3
A2 A (cm) 50 max
AA A7) (T2 A ) 7lmm x 55mm
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