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address® A E T}

[E 6] RTC address® X

: : : Word Address
# of bits 6 : 2 24
descrlptlon f Reserved for - Memory bank  grc starting word address

future use selector

gLo] 7k 4 Sle Al 9] FF+= Simple Sen—
sor?} Full Function Sensor®] 27}A|2 EHE3F £ 9]
t}, Simple Sensory A|ZAA T2 IH Hw AR}

7F =239 3 Bk ¢itt Simple Sensors AlAIE
H|o]E]& Simple Sensor Data (SSD) E8o 32 Adhx]

o, o o3 24 o] 1S uwf ej17} inventoryd U
object—related Ullo] F=7}El ) weks], AA golgE

£2517] ¢ ZQaskA] 9t SSDh &€
o= Al A e Zre 7B A0 g7 A Ho
Agte), 24 99, AAM%, 45 2 A 24& vE
lﬂt oae A 50] 9t} SSD £22 Simple Sensor 9]
Fol e} 328 E 22 48H|ER LAJHT

Simple Sensort+ memory mapped Simple Sensor
L} ported Simple Sensor® FEE 4 vt memo-—
ry mapped Simple Sensory= memory read®} memory
wirte 52 B3 AAME Alojst AlA HojgE &
E3tch, =, RFID =19 TID W&o A4E SSDE
Read W& £ 94& 4 Ut E3, Write &2 Block
Write W& o] &3] FAgolv dg-& AR /A &
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ple Sensor+- HandleSensor ™ & o]&3s}o] H ol Al
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SSDLE SSD addressE E3) A2 4 9o, SSD
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ing word address® TA¥th MSB7} 1 ofjH Ht
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™#] SSD address= TH|E port number, 24H]E RFU
=g

[Z 7] memory mapped Simple Sensor0fl Lt SSD address #+&

- Access

* Method : RFU 3 SSD Size : MB : Word Address
# of bits 1 3 2 Y 24
‘0" Reserved 00 =32 bits Memory -
o OSCTVEC. 01 = 48 bits . Y $8D starting
description Memory for future _ - bank
: 10 = RFU word address
Mapped use 14 = RFU selector

[E 8] ported Simple Sensor0| Ci$t SSD address 7£Z&

" Access Method

PortNr

# of bits 1 T 24

description ‘1" Ported - Port Number - Reserved for future use

Full Function Sensors ThoFd} Al A H
A, o = doA Y AAR A, S 7Y HlolH
= 4 Ao} 2L Simple SensorEE} o o <
Xﬂ—‘-ﬁh‘/} Full Function Sensor= o] W =43lo] 2
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A 25 R 3 g 1et 2r7the] FAlo] aE o
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1451.7¢) el ¢l Full Function Sensor®] &A1&
vell 7] 84l XPC_ W19 Al Full Function Sensor
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X g (430 ~ - . - -
: K AR Al wobN Aelshs ZEAAs AelHL, Al
200, TCRS Sie in Words 150 TCRS o
/ oot s2 A SEfo|uE A ojdi
1
280, Address (154]
i TCRS
!
(A
)8, Ry sraxus h ML Address (2316 ddess [ USER APPLICATION |
J l I TSONEC 15961- 4 Commands
‘ 290, Address {152 & Responses
/1 A?JC ISOHEC 24753 Sensor Processing
J 280, RFUB I [':g] Address [23:16) 1958 TSOJIEC 24753 Tag Driver
i SGHEC 18000-n ¥
) 270, Adie Commands & Responses
!
MB 11 USER ! 260 A;?D l 1SOHEC 18000-n Bensar Processing l
h E ross —T ? 3 ? ‘I‘ '
MB 10 TID 250, DS Size bt words [8:0] DS Size n erires 9] \ [ senser ‘Sampe& Evert | | p— N
SDSv i Sensor Characteristic || Configure | | Admin | |
T [nformation | tdentifier | © o pocord || Record | | Record Record
weot| ur o\ 0, SOSTEO | Sunilogy oty | RUR g ord || | ,
\ 30]__| Pace {1:0) {Physical Sensor 1 _ ]
\\\ 230, Address {165
MBOD | Reserved \ SD§ :
Y2, RRU[51f #ﬁi Aderess 23:16] Address ...
) - RFID TAG 8 SENSOR
\ $DS
N 210, Adgress {159] Flag
) Status
\ o )
200 | 1 | e | oo s 2410 Ami [718l 9] Full Function Sensor® $I8H MM XE 29
5
Y
A
N A= A (serial) £ WY (parallel) EE(port),
o, 52 ADCE B8 et A2 EY, AN Edolwe 2}
air interface B2 o|EA AME AWt AZEA
HE 71T ted v det T4 elski e, EG A= etolul 150/
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[EC 15961 28 AWMEE wrolx Z+ air interfaceo] Al
AR 2 AFESE 4 9= AWM E I T (command code) 2
B BiRol & U 2Ya

[29 9]+= Al AR R (sensor information mod—
e FAT AR e} e /AMY] £ aa A
ojof A& WA g1 T AAo AREE AA F
£/71%5 % S4o) BY A9 E T 4t RFID
a9t AMAE AA 374X R Add 2 9ok WA,
IEEE 14519) A 9l% smart transducer®} 7o) AlA:=
HEeet TRANE 7 EHAA AR EA ESYHI AR
EHlol(plug & play) HA 082 TE & 3 g1

Che=3| 215, RFID )19} air interface:= ©A] Al
A AAE 9%t 241 Ad(communication channel) &
g 5?—6145“3} EA, L= AlA 7] 0] RFID g1 ‘41011
A4 92 B0 A% A Tk o, o A9 2
= *1]’\1 X4EL EH:L UﬂEﬂoﬂ A= A e AolE
2}, A WA F2E 919
uobu ogﬁ Al /q‘— Ea"jlz-}(ﬂ X]'Z]i
‘?i a1 7]h°1 resiAl AlAgE HolEE W
Agas ous aa. A48 Aot A
Ax 5o o Wzelo] ARE 2 ek, AN AEn
(Sensor Identifier)« XA EA #FEof 9= A2T
2 4w olgo] AA AZAY AAZ GolstA Agar
% 9l ARE s} ol 4ke] K7L o] 9 AS T
3 = Qlvh RFID 1 &2 AA Ao AXEE=
A A Y ZE(sensor record)= A 47} 2 UE 4 9)
o}, A& EA #ZE(sensor characteristics record):=
WA 5, B4 53 28 A9 AEH 5S4
3t Y7|WH(read-only) 7Fsstct. AEY 4 14 o
3 E(sampling & con—figure record)= /ﬂ/\‘]«] Az
F71, BA T AA AA7E st Hel dagh A
BE A3ty A A7} air interface EAII EHAHoa
A 71%5L 3431o] dlo|gE AT & Q=2 It}

log

E

M2 W 74 GTE0] gSo] AR A ALA
QU AT} 4= Q= F1] ¥ OHH,-_— air interface
o] ®ot 7)) Zrbulojof g}, olMlE Be] gnC

(event administration record):= W2 o] of AAE of
AMAEE R ARE Fejstr] fs) AA wre 2
J\oh 7 AA7E BB o F7] S0 ARE A
t}, oW E #FE(event record)= IEEE 1451, 7¢] A2
9 ojus ThoE ol AMZIE AT A Hol
HE AAgii4].

2. 559

d RFID RTLS 7|&

21RTLS BAI IR EE 7|&

 KOREA INSTIUTE OF PATENTINFORMATION

RTLS B4l Z2EF 7|42 [SO/IEC 24730-2 THE
219 A= 64} Mandatory air interface protocol speci—
fication, 6.1 Introduction, 6.2% RTLS transmitter
radiated power, 6.3% DSSS message specifications
7} #elo] 9131, ISO/IEC 24730-2 WHE 220 & 64
Mandatory air interface protocol specification, 6 14
Introduction, 6,273 Physical layer specification®] i
#o] Ut

ISO/IEC 24730-2 TE 212] 63 Mandatory air in—
terface protocol specification®] A9l RTLS €19
A As7F A E e Y ] AHEY, WA AR
A} A Hi= DBPSK| &8 glaigo] o] RojA A, 11 &
2 gk Aol 5119 PN ZE A47] &9 gke] XOR
Aibe] ofa] ZAbgct olgA EHAkE AF = BPSKH
27} 0] F0JX| AL 2 AGH2Z ok WS A & 5F
%o RTLS B 12525 -

23 A 3o Yste= ( Differentially encode data J

HuE Ao A5
Hoh o714 ™A
AT do|7k &2 1D
o AR HAA

Exclusive (XOR) differentially
encoded data with output of PN

o] Al RTLS ¥} ID generator
2 z3sle] deyE

2 RS st &

t} 71 WA A E ojnlst ( BPSK modulate )

t}, B33 AzE 3 *

Frequency translate/upconvert
t0 2,44175 GHz

2ojm, 7 Au B
U3 A= 56HE
7oM|E, 88H|E 152H]
& wjA A 29 F s

[l 10] RTLS transmitter data encoding and transmission process

Amplify signal and transmit to
system

Blink containing N sub-bfinks

Sub-blink
- > |
Blink interval

[& 11] DSSS air interface

2 FAED Q¥R (E 1012 Yl 7] 3 F seHIE
AR S HolFth (S29F SIS RTLS & 19| A
AW g, B wig e A AEE Yetdie b £99)
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[E 10] DSSS 56bit message format

Preamble RTLS transmitter status RTLS,
- ) i transmitter ID
8 S0 - s2 st T I
8 1 Reserved 32 12

Bit 55 to bit 48 Bit 47 to bit 44 B|t 43 to bit 12 - Blt 11 to bit 0

54 292 A5 48 B2 ASELS A2 T
H A E] (time diversity) S ¥47] 98] 25 243 Uﬂ/\]
A ZRE o] &3lth FI AR THE RTLS 19 EY
A AZE T FES FAS] Y3, 292 A5 1F
& 32 5sF 7|EOE HHFHA "3’“Q 2|t} +638ms
%M el BY L A2 AnEEa A 7
AL 125msE 7|22 WA H4H 2 +16ms
ko] "eiA Asfxict,

ISO/IEC 24730-2 TE 220 A& 2l 719 A|lZF &
713k Bl A BEEE wol7] A 71& HA
45 % RTLS g1 ojelo] YA7t A= o] g
£ 79 57 AEE B & F e V|E (refer—
ence) B 27} 27 E o] =519 th ISO/IEC 247302
o E 22049 RTLS & 19] A& A 33L& [SO/IEC
24730—-2 TE 213} {-AFshL: /\]'—Q-X]' AHX= QPSKY
o ¢elado] o]Fo A2, 11 &8 71T Zoj7} 512 (0

o] 27t thHel PN & AA7] &9 gate] XOR ¢
Atol o FAtE T, o] g A gHAtE A S WOQPSKH
Z7} o] RojA 1L 2 4GHzE Fut HES AX & 5
Z&o] RTLS Bl 1R2HE 293 A5 Hdsts AH
£ Aol A4aHA Hot B3 ASE Ay 49 AR

Cl Cz ¢

1st sub-blink

=2 Ipyiz A/; Tpy k= ,,1___
ndsubbink| | M subbink

time

C, - spreading code of the k-th sub-blink, 1<k <M, 7, : random delay of the k-th sub-blink

I Lost sub-blink

(13 12] 239 A IS 0I8F W & T

RTLS
transmitter

. Sub-blink
Sub-blink

deold ic‘é SolA %&Hi =
83tn, 68H|E, 848|E, 100H]E, 164HlE w A A 2
z 3z FA"EY 2 A8 BEg3 A3E 189 IDE
Zngled o5 4 ** 1 QFEIUE o]-§F 7§ of 2| RTLS
Bt 417 4G FA) $HE $ YES Atk
UdF E [F 1] Yut Y& A= RTLS g]19 o

[E 11] DSSS 68bit message format

Preamble | Transmitter status S“bﬁ)b”“k
8 “o' sz s1 8 § R: 3 © 3 ° 10
18 : Reserved 3 32 : 10
Bit 67 to : C Bt4dto | Bitdlto Bit 9 to
. Bit 49 to bit 45 . .
bit 50 9 o bit 42 bit 10 bit 0
[¥ 12] DSSS 164bit message format
Proamble: | RTLS transmitr statuss | SU5pInK | Traneriter Payload: CRG:
18 Xo| 52| 8| B+ Re k8 320 % 10+
18 Xo| 82| 812 Be| Rv 3¢ 32+ 60.0F> | thext 120 0.
D¢
Bit 1630 ) Sitt4Dwobit | BII37obit | Bit105 | BRO7to | BAGI | BHOW
bit 146+ B4 tobit 141 138 106 | tobitghe| bt | bit10s | bitds
Sensor Current sensing Sensing maximum | Sensing minimum | Sensing average
type (3 value {16) value {16) value {16} value (18}
Bit 81 to bit 74 Bi 73 fo bit 58 Bit 57 to bit 42+ Bit41to bit 26 Bit 2510 bit 100

[E 13] DSSS reference tag message format

Preamble : Transmitter status
2  x s2'siiB R. 3 . 10 10
Btsoto U B2 B9 | BtSwo
pitog - Bit 27 to bit 23 bit 20 bit 10 bit 0

7t 8 5 68H|E WA A ZRHE HoF

o, -‘—57?3'] 1648 E tA|Z] LA = AlA
23E A3 JHE 96H| E Q] payloadZ
oA 728|EF o|&dto] Bl 5= glo [
fhs 1 o12]o) vreh Qlok, [ 18] 7]E RTLS H|

19 60HIE HAA] ZHE HolET)

2.2 RTLS Ef3 /2| QlE{Hjo| A 7]&

RTLS
reader n

Locating Processor ==
Engine

RTLS ®j1/8]9 g o]A 7]&L
ISO/IEC 24730—2 THE 213} T}E 220] 4]
Y% 554 Physical layer parameters7}

[28 13] A2 223 D9 At o

306 PATENT 21
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A |29 dlo|§ H$A| DBPSK dlo|H ¢
L3513l 31t9] spread codes o] &

2192 A
3}o] BPSK DSSS 4
Ao MESLEE Hor|o] 9rt,

[H 14] RTLS transmitter DSSS link parameters(Part 21)

Preamble

' 2400 MHz-2483,50 MHz
Operatlng frequency accuracy :

Cenfre frequency
Occupred channel bandwrdfh

Operatrng frequency range

25 ppm maxrmum
| 2441750 MHz

e e ‘ 60 MHZ PR

: C\ass f fO dB8m EIRP max
- Class 2 : Maximum in accordance to local
. regufauons

The devrce shall fransmrt in conformance with B

Spurious emission, out of spurious emissions requirements defined by the

band country’ s regulatory authority within which the
sysfem fs operated_
Moduation BPSK DSSS
Date encoding Drfferentlaffy encoded
Data bil rate 59,7 kb/s
Bit error rate v 0, 001%
PN chip rate 30,521875 MHz + 25 ppm
PN code length sy T T
PN spread code S VOxfC'B' VVVVV
“““ . Optrenf B 56 ‘b'ifs B
Data packet lengths 82::8: g ;é tt))':tss
. Opt|on 41 152 bits
Message CRC pkel‘ynyonral "Gl 4'xré‘+ Xt + X3+ X2 + X+ 1
CRC pofynom\af msfrahzed va V Ox()m

Bl nk |ntervaf Programmabe 5 3 minimum N

Bsmk |ntervaf randomrzalron
Number of sup~ bfrnks

Sub—bllnk |n1ervaf randomuafron

+ 638 ms maxrmum
. Programmabe 1-8
125 ms + 18 ms maximum

: + 2 ppm over the duration of fhe enftre o
Maximum frequency drift ( PP

Phase accuracy

L 15 degrees when the no>se is integrated

Phase noise  from 100 Hz to 100 kHz

ISO/IEC 24730-2 WE 2204 2jdo) A g12
o] gioje] H4A] QPSK Hlolg A& AREstI of
2 N9 vjg] 4o H spread coded 0]-838Fo] WOQPSK
(Walsh offset QPSK) DSSS #4102 238 Ao
go] qict,

[E 15] RTLS transmitter DSSS link parameters(Part 22}

Preamble CRC

- 2400 MHz-2483,50 MHz

Operafrng frequency range

Occupred channer bandwidin 60 MHz
: Class 11 10 dBm EIRP max,

Transmit power “Clags 2 Maximum in accordance to local
. regulations

: The device shall transmt in conformance wrfh
- spurious emissions reguirements defined by

the country’ s regulatory  authority within
 which the system is operated,

Spurious emission,
out of band

Modufauon WOQPSK DSSS
VQPSK encoded

119 226 kb!s

Data encodlng
Data bit rate

Packet error rafe 0,01%
PN chip rate V N 30 521875 'MHz + 25 ppm o
PN code Iengfh 512 (zero padded)
PN polynomral o ( ) X8 + X8+ X5 + X4 + 1
1] orthogonal cooes o Walsn codes with & perrod of 512 chrps
bv Optron E 1 68 b!ts
Data packet lengths : gg}:gg 2 : fSSObtl)tﬁs
Opflon 4 164 b|fs
Message CRC polynomial Gl = XI0 + x9 + x5 + xa + x + 1

CRC polynomial initialized value . 0x001

: Programmabe 5 s mlnrmum

Blink interval

Blink interval randomfzéfion“ 638 ms maxrmum

Number of sub—blinks Programmab 1 - 4 a

Sub~blink irterval randomization

: < 2 ppm over the duration of the entire

Maximum frequency drift message

{ 0 50 radrans wrth|n any 33 ms period

{ 15 degrees when the noise is integrated
from 100 Hz to 100 kHz

Phase accuracy ‘

Phase noise

QPSK <173} WOQPSK &4F 2o tjat e
(29 14]ef vreh Sl

d,: d N a’;, d. 5 ver
ety W)
Input Date . o
(o (W JPeos(2nfa) (%
do di iy .
P ey
| D ()
do=d\, dy, ds, ... ' :
0.57,
WU -JPsin(27 /1)
d, . VQ channel data, P signal power, ¢, PNcode, D 1/2 chip delay operator

#i#): transter function of a pulse-shaping filter, ¥

[l 14] QPSK UL WOQPSK SHAF HHA

2.3 RTLS 2| 7t AZH 571 71%

RTLS #¢] 7t AlZF 57] 7]4-2 ISO/IEC 24730-2 T}t
E 920 4 5. 53 Physical layer parameters® Annex A
Ak (informative) Reader synchronization by the RTLS
reference tag, A 1% Overview of reader synchroni-
zation, A.273 Detailed synchronization process?} 3
ol gl

[ 16]ol= A9 =S %o]7] el ISO/IEC
24730-2 T+ E 220} Z7}5 reference tag®] #38F DSSS
link parameters”} YERLE QIT}

RE po= RTLS YU & 74e] Azt 5713 whjo] A
gElo} qlth, RTLS el E 749 N7 5718 3m o}3}

» 5(1)

: jth Walsh code, j = 0, 2, 8, 16, 18
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[E 16] RTLS reference tag DSSS link parameters

Preamble
Operallng lrequency range

;3,2.441. 750 Mz
© 60 MHz

* Class 1 :

regulahons

CRC

: 2400 MHz-2483,50 MHz

10 dBm EIRP max,
« Class 2 : Maximum in accordance to local

" The dewce shall transmlt in conformance with

Data encoding o
Dala bn rate

B T NN

...............................

PN ch|p rate
PN code length (zero padded). B
PN polynomlal
I/Q orthogonal codes , o

Data packet Iengths

Sub—blink ."“??ﬁ‘@'. ’.a.’.“,".’."?'.z??',o

Maximum frequency drift

Phase noise

* spurious emissions requirements defined by
: the country’s regulatory authority within which
. the system is _operated, y

0QPSK DSSS
19,206 kb/s

: ( + 0,2 ppm over the durauon o! the ennre
. message

(05 degrees when the noise is integrated
: from 100 Hz to 100 kHz

RX Data

TX Data

(23 18] 7IE Ef2& ol

38 PATENT 21

REF TX Dat:

9] 9z A& TIEA]7])7] Yot 10-9 (nanosecond) &
o AZF =S 7HA7] Y3 Fasitt o]F 3 GPS
FAZE A == §lou} o] AL RTLS 7H4 0] 2
A BAA L A2 GE 2T EY RFF 93 EYst= A
AL AL o] &3t F7IFAI7I7]= Wl ET °JF
&4A OHﬁQ o+ Qe W& ZE RTLS §l1E 5713
7R ghm 7% 12 ARGl $7]3HA71E o,
249 el BLS 71 Ak #1402 38
g AojH 7402 DSSS AT E ALt & EH:LQ}
Z+ A7ty Azt dsttial 7Hgstd BE Y ES
71&E NS gEFE 71E ASE BAE ¢ A 7 g
He HIAZEH ASE FAT of 717 7|& AL ER
B ol AREslE 2ARKl B3 S A
EEERELRTEA

713 AL A9str] 93 [1F 15]9 2o st
o] RTLS ®Z, st 7|& g1, 3749 AHEE +4
% RTLS A|2"E 7H438Hd Af, i=1, 2, 3& 71& g2
(REF TX)2EH A3 & "Ag= 73 g9 1 (RXD)
A RTLS €1 (TX)EEE AT E gAsl= &7F Alo]9
A7t P8 e AL DTE B2 2§79 A dE vehfn
DRi, I=1, 2, 3& T 19 X A& L}E}LH\:} 29 1 (RX1)

oA Azt 14E AlE A4t WHE BY, HA trefE
2t 10] 7|2 €19 NS5 A4 3= Aol 3t ttx
2 g ¢ A9 ¢lo] RTLS €19 A& 43}
£ Aztolzt Aogttt, 2 1949 A7k 7+E AL 1L

9 S FAE ¢ glonz A1)E ol&sto A4t

Al = (ttx + DR1) — (tref + DR1) (1)
e o) A7k AR 9] AL olgsl
. O AR 4 qod, 1% Ndow WA A
o 7t ol 7% Bag olgste |
A S ek, ol F A ojare] 4
2] 2o e del g R

RX Data I l HrH(5](6]

e~
V. RFID EjO0. ¥
2ic| 7j¢ B
EajgA

1.7H2

£ E3EN A= RFID g1 ¥




2|e 7]&o] i3t TTA 223} REW(2010)9 AAE 2}
AlH RFID 7] £oF, 4709 B33} A28 giae

58| &40] o|RojHtt. A7) 49 w23 QI E
S AAE T 2l Z2EF 7]%, RTLS 54 Z2EE
7\, RTLS §2/2j5 QlEj#olA 7%, RTLS 24 7t
A2t 57) 71&olth, o]7]4, RFID RTLS 7% 335
= M B3 AR EL Vedor Y7t
7] Wj&ofl, 553 RFID RTLS 7|&o]gt: sjute] gt
L2 FolA B3RS Ayt

EG, 2 SR NN B39 Fapeel A=

B A oldjel, BEEASH S5 5 3

WY FAe BoHM, A Exole] BE Fa

o REWU BeNGY, T8 /129 Wek HRe
Al

TOoRH, A7IR, G4, A Fol Y4EF T

& 5Hskn, F9 WA sol Gt e W Re
% 9 Sol BET 5 Ut BA 2B Age
& 71e 2o £HS Fan.

1.1 £AcA} 714 el

WY 71e Hele TTA &3 2E9E mgton

ME ol A" AHHE, TTA F£3 2=9(2010)00 A
Al iP*ﬂEH RFID 7|5 &oF, 4719 Z23} 435S
oz B8 o] o]RojHrt,

&7 ’“WEHJ 2e ZREF 7|e%, 5% RFID
RTLS 7|0 i3 B8 542 20109 3Y7kA] 9] hu Y,
%%, TASHE TP BE 252 GAOR S0
FILES PR Y 5| AN XA FAZ9L Thom—
son innovation, USPTO, espacenet, IPDL 52 o]-&5}¢]
7+ 714 B A0 o3 B8] RnATS 2Esiqlnt

E?F]— 71— 7]§ ] 7—‘/&]%1 oz ﬁxﬂﬂ 501—-_,] 01
HEs ARSH, & 34 E3S S5 SA, 24 &
=3t BAE T8 ST, FA 23 4 7]ed V)
LA} HE SF ol 8ste], 53 BYTS RISt

ojF, 1A MY REEAQ A BALI} =
il AHE= B85S $&51, RFID 5 AR/ ¢
AAY RFID 2256 FE2HUY 25L 53, &
BAo] Adal Ed Y e 1AHQA0 BEE 9 gz
7} 7V 2 5359 Ydl A Claim ChartE A4 819
th. A7) Claim ChartZ 2 H 535 33 AL,
= Rt AR FgE

[3F 17]7} [ 18] RFID g2 & E]E] 71l A, AlA]
1 gy Z2EF 71€3, %% RFID RTLS 7|&9)
e E52A SAYE £4 Btk vebd

H;

o

s2SE/FN) 1222 7
=Gz 2220 0 a2
Cam 167 40
e 16 7 sz #
= 121 67
- e -

21 AlMefD 2l TR EZ 7|4 ES

1.2 RFID Bl 3 2|5 7|& 7|HE

121 AiMeEfD 2|o T2 EF 7|5 7|9E

¢ RFID AN e 2] 225 2 7|4 aied 7jole
2 : golmoofc], SHQI, Biizulaoi, Hirpd, iz
Al Ef T, OHeld ap °—'.‘EI‘=' 2lolg, 55% 2f,
5% 2olg, 559 B, 2l i%. AHE, eiz Aol
TRFID, RF ID, RF-ID, frequency idenfication, sonsor tag,
active label, reader, interrogator

3.

1.2.2 5 5% RFID RTLS 7|& 7|9 E

* =5 REID RTLS 714 22
-

7IHE
Lol A, MAZF 9], 2IHELQ 93|, 2lHElY B 2o,

212l 24, 7, 2l 5&, U, QIHRAHOlE

A& RTLS, Real Time Location System,
Real Time Locating: System, tag, reader, intérrogator

15%
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E: BRS

\_

Er oy e

1986 1987 1382 1390 1991 1092 1993 1954 I9%% 1996 1007 1998 1555 2000 2001 2002 2003 2008 005 2000 2007 2008 FNG 10

[23 18] MMEfT 2l Z2ES J)s 27} 5y Soar

(7% 161 RFID #2 © 2]t] 7|4 204, A
1YY 22EE 7149 72 wobE B3 299 dE
M 2% e,

n)E 30 B3 29| tao)u(u]F 4527
56%, 33 17774 22%), AAASZ 2004W = EE 2007
WrkA) o) 28171 298 A0 R spebdct £3t ]
23} gae) B3 22Ul 20049 o]F 2 IS
of uls Aoz FAsA Foletn gee By
2 9l

|

ASIANAIDT, 6, 3%

LG INNOTEK, §, 3%

OhRHEf .3, 2% %

4 - s, .
= Q‘Qﬂ%, 3;2%_/’ ACTIVE RFHD SYSTEM!

SYMBOL 4 o mj \ \’ 14,5, 3% b WAVETREND

EE AL 2494, 0,2% .7 TECHNOLOGIES

recnowosis,. . ¥ URE SANSUNG w UNITED, 2, 3%
5% &ﬁgg{a’ 5,2% ELECTRONICS, 5, 3%

KYOCERA, 1, 3%

HIYACHLGSW

PHILIPS
ELECTRONICS, 2, 5% 7"
NEC,2, 5%

BTG INTERNATIONAL
UMITED, 2, 5%

FUIISLL 2, 5%

(22 17] MAMElT 2(H

40 PATENT 21

W~

A Carposation, —..__
1.1%

AUEN TECHNOLOGY,

LEEZ 7|& 271d 58Y

21.2 3718 &Y vl

(28 1712 AME T e ZREE 7]ed Oig =
7HE 299 HES Yehdt
A o A= ETRIY &40 507(28%) 2.2 th

[\ 2 ie e g 562 20 AoE o
[\ TE o, 39 Aag uRd RED A& BE 3 4
[\ i luse Se ge% 23k dwdez a2 ye
i TR

Van “\ et

nj=to] A& Micron Technology, Atmel, Symbol

Technology, Intermec IP, Impinj 5, RFID 7i&of &
du %7 %232 2ol 7|YEY 53 2Uo]
9ol gl Aoz SAH50w, 1% EUR} of
J R ESAR BIRL 94 A9le] S A0E BA
=t

UL 9] 399+ CSIR, Densowaverlte] £3] &9
o] 67 (15%) 2.8 7 Wi, 22 S B E3 o,
BTG International, Fujitsu, HitachiA} 2] E3] &¢
TR Avtd o R 2 Yehgth

¥ 2 A E3 o) A= Supersensor Limited, At—
mel, BTG International, Sensormatic Electronics,
ETRI &, RFID =4 E23}5 FEdt= 7|4EY &3
STl B2 Ao BAH,

MICRON
TECHNOLOGY, 29, 6%

SYMBOL

SYMBOL
FECHNOLOGIES,
2,5%

IMCOINNOVATION, 4,
g %

FIG INTERNATIONAL
SIPACTED, 2, 3%

AUEN TECHNGLOGY,

TERANGR NETWORKS,
pps  61%
FLECTRONICS, .

6,1%

L NOKIA, 11, 1%

i, 1},\

L Micraiectsonic. N HYGINTERNATIONAL

wﬂm‘ 58,7, 3% st ¢ GMTEED, 30, 0%
" [LECW)M!CS,Q\Z%

THINGVIAGIC, 2,3% persansar "L KEYSTONE

Limited,9,2%

mﬁmfm 5, .o~ BATTELE MEMORIAL
% WSTITUTE, 6, 3% 7 INTsL, 7, 2% %_w
uidorporation, ./ el

SOUSHONS, 3, 2%

1%

INTERNATICNAL
ITED, 5, 1%

/ SERSORRIANIC
89,3, 4% . €M Micvostactranic-

243, CTRON
Marin S, &, 6% b s, 0. 8%



2.1.3 AAE
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