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Qi{;igep | Slot Power-up & ~killed NEW ROUND
- CMD: Query [mismatched
Queryagust | Gounter inventoried or SL flags]
Reply: None
S 4 ply:
—_ CMD: Select
> Action: Return to ready
Reply: None. Note 1
CMD: Query _ NEW ROUND ;
Action: New round CMD: Query [slot > 0 & maiching
Reply: Note 3 (inventoried & SL) flags]
CMD: All other Reply: None
Action: Remain in ready
Reply: None . .
CMD: QueryRep, QueryAdjust [slot <= 0]
Reply: None
NEW ROUND ;
CMD: QueryAdiust, QueryRep [slot=0] CMD: %rﬁgn[tslg?ie:l%&smg%g
. i " CMD: Select Reply: New RN16 Reply: New RN16
N —_ Action: Return fo ready .
F (] Reply: None. Note 1
CMD: Query
Action: New round CMD: QueryAdust [slot = 0]
Reply: Note 3 Reply: New RN16
CMD: All other
Action: Return to arbitrate )
Reply: None. CMD: ACK [valid RN16] CMD: ACK [valid RN16]
CMD: None within time T, Reply: FC, EPC, CRC-16 Reply: PC, EPC, CRC-16
Action: Return to arbitrate A CMD: Reg_RN [invalid RN16]
Reply: None. Reply: None

Acknowledged

CMD: Req_RN [valid RN16] & {access password = 0}
Reply: Handle

CMD: Reg_RN [valid RN16] &
{access password == 0}
Reply: handle

CMD: ACK [valid handle
Reply: PC, EPC, CRC-18
CMD: Req_RN, Read, Wiite, Lock, BlockWite, BiockErase
Reply: See state-transition tables

CMD: Kiil [valid handle & kill password = 0]
Reply: Error code

CMD: Kill, Access [invalid handle!

CMD: Select
Action: Return to ready
Reply: None. Note 1

CMD: Query .
Action: New round Reply: None
Reply: Notes 2, 3 CMD: Access [valid handle & valid access password]

CMD: QueryRep, QueryAdjust
Action: Return to ready
Reply: None. Note 2

) Reply: handle when done

CMD: ACK [valid handle

CMD_: All other . Reply: PC, EPC, CRC-16
Action: Return to arbitrate Secured CMD: Req_RN, Read, Write, Lock, BlockWhite, BlockErase
Reply: None. Reply: See state-ransition tables

CMD: Kilf [valid handle & kill password = 0] or [invalid handle
Reply: Error code
CMD: Kill [valid handle & valid nonzero kill password] ~ CMD: Access [valid handle & valid access password] or

Reply: handle when done [invalid handle]
Reply: handle when done 1 2
. CMD: All
FPower-up & killed Reply: None




Reader if 3 4

Trigger Handler
Add @
Remove j

i

TrueFalse

—PC

| oseia [

—l

—_———
> Text > Outgoing Handler
L : | Hostnam:port |
L e - -
¢—* Customer ——

13



Internet PML server
* DMS database maps the EPC to a URL
2 ) o * URL points to the location where
@ &3 ONS# information is stored using PML
4
PRI Z B

* Filter Data

ONS

Database
Middleware/Savant
* Query ONS (Object naming Sarvice)
* Manage Readers
* Reader scans and reads the EPC
= = 2l
S Rl
07/4/28

* Sends Data to a computer running middlewars

EPCH- 45 4 &

* &n EPC i stored into an RFID tag/labal
and attached fo an item

Temp®..

Tag

Sensor

14




# PRV e 8

01.203D2A.916E88.8719BAEO3C

15



2007/4/28

Local system

Reader

Reader

01.203D2A 316EBB.BT195

”nn

16



22007/4/28

Local system

Reader

01 028 G18ERR ET10BAEGC

Reader

Temperature OK

01.203D02A.916E6B.8T19BAED. ™
15DEG C

40 DEGC

SDEGC

EPC

17



D IRIIM 2533 ZONS -1

s RRLW A e

SUPPLIER RETAILER

Content

ERP
M

18




o>

19



RFID % & ¢ =

e 2003 £ Wal-Mart

FhF el R R
o RFIDI® %% B

e CheckPoint &

e 2003 % £ F R I 2R
) e e ] B F
e - I AHGIHE i
) Sensormatic e 2005 EPC 3 5 {13t
e 1948 % RFID % B EAS > ¥ 3N

e RFIDi& » % % 7 ¢

y . 7 | 7

o N %S RFID B o« IR
Jr 2 2\ P A
A N S I R

20




January 2003

Gillettes5fAlien™ £l
Tagf??ﬂ

Wal-Mart iy Gillette
item-Level RFID /"]
g

July 2003
Wal-Mart E’Viﬁ] item-
level FRID "] » fEifiE
L T e 20
[l gt

Manhattan Associates

P P BT [
“RFID in-a-box” H %’

4§ UHF RFID#-# 42 3 fE 42

October 2003

DoD{112005 £ fif s
P E] case & pallet
level

January 2004
MIT Auto-ID Centers i
DD
1) EPC global
2) Auto-ID Labs

DoD ;‘g‘l"’”ﬁjg_ﬁl“ RFID
~ EL R
I HE

January 2005
Wal-Mart fjijfi ==
DoDyfiyf 17 Mk &
%L 7 case and pallet
Levels RFID

07/4/28

June2003

Wal-Mart :‘F’T r’”ﬁJi,EI ﬁrﬁﬂ\
{7 20055 & Tty
RFID&%EE%‘—ETE?%#?}

August 2003
Wal-Mart ##* RFI
8, Fifflfer e i
{2006 fHilIRFID

AT

November 2003

Wal-Mart = 3 {5 iy w4 P ey
F‘#Jﬁﬂi"J&RFID ﬁﬁ*

Healthcare Distributions
Management Association (HDMA)
H %ﬁﬁfﬁ[ﬁf H7r2005% ffi*] case
level RFID » 2007 3 Z[ unit level
Tesco o1 i lapy 7 20045 3£ 2]
case level

McCarran international Airport ;E‘(r’ﬁj
20047 f[i¥| Matrics RFID tags #!

readers (Class 0) jf1%i5 %

March 2004

Wal-Mart maoﬂk%#,
s Y38 RFID

>
|

2006
Wal-Martfjj300 ==
DoD i [t * case
and pallet levels
RFID

21



r
Wal-Mart 3 4] & & s
v A A1E 1004 B 220054 & s ALRFIDA & 54
1= f@;@% o I PRAEL50 7 2006 # ;g = 7300
=, 2007 R 'FFJ 00 =& 7
v P ER R
R R PR F100% 4w f

(’fe« 'W1D)

A B F — R 100%, % 6<100% (F %>80%)
¢ Tag 7§ =

Class 1, Genl 3 » F 2 T 4 £ 442

Class 1, Gen2F 3z 245, & » F % PEER
& # - UHF#E £
@ ¥ 3 B 96bits ID
RREE T R

07/4/28

22



EPC Global EPC
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FREQUENCY BAND POWER., LIMITATIONS, REGION
<125 kHz Allowed 1n many countries for mductively coupled rf
195MHz, 325MHz .82 MHz Inductively coupled theft tags, world wide
13.26 MHz Inductivelv coupled EFID tags and sensors., worldwide
27 MHz and 40 MHz 0.1 W ERP, Europe
138 MHz 0.05 W ERP. Duty cycle = 1%, Europe ]
402-405 MHz Medical implants, 25 uW ERP Palomar
433.03-434.79 MH= 25 mW ERP. Duty cycle < 10 %, Europe
468 200 MHz 0.5 W ERP. Europe
869 40 - 869.6> MHz 0.5 W EEP, Duty cycle = 10%, Europe
002-928 MHz 4 W EIRP, Amernica
2400 - 2483 5 MHz ISM band. 0.5 W EIRP Europe, 4W America, Bluetooth
3725-5873MHz 25 mW EIRP
24.00 - 24.25 GHz 0.1 W EIRP (Police radars)
61.00 - 61.50 GHz 0.1 WEIRP
22-123 GHz 0.1 WEIRP
244 - 246 GHz 0.1 WEIRP
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H SO #3 |

18000 -1 Part 1 — Generic Parameters for Air Interface Communications for Globally Accepted
Frequencies

18000 -2 Part 2- Parameters for Air Interface Communications below 135 KHz

18000 -3 Part 3— Parameters for Air Interface Communications at 13.56 MHz

18000 -4 Part 4 - FParameters for Air Interface Communications at 2.45 GHz

18000 -5 Part 5- Parameters for Air Interface Communications at 5.8 GHz

18000 -6 Part6- Farameters for Air Interface Communications at 860 - 930 MHz

[EPC -2 |

Protocol Fregquency Description

Class 0 \C UHF Read-only, factory programmed
lass 0 Plus UHF Read-write

Class 1 HF. UHF WORM, (wiite-once, read many)

\ WORM: can be used globally;
Class 1, G2 UHF merges Classes 0 and 1 and
perhaps [50 18000-6
Class 2 UHF A proposed read-write tag

Source: RFID Journal Jan 2004 issue
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EPC 96-bit 3% %5

Type 1 EPC (96 bits)

01.0000A4F.001AD.000000001

Header EPC Manager Loject Class serial Number
(8 bits) (28 bits) (24 bits) {36 bits)

* B 2g (header 8 bits): EPC & *

+ ¥ 12 (EPC Manager 28 bits): B} % = & F&ad
- 255w (Object class 24 bits): A &% 3| %5
« B 7|5.(Series Number 36 bits): ¥ - & %5 5o

RLEWH 1.3x10 ZE i F
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£ R 2 @i * UHF RFID3# %
A E 902~928 MHz 36dBm EIRP
B 36H~868 MHz 33dBm EIRP
P~ 950~956 MHz 36dBm EIRP
i 918~926 MHz 36dBm EIRP
i K 910~914 MHz 36dBm EIRP
LAY 917~922 MHz 36dBm EIRP
Bk 920~925 MHz 36dBm EIRP
Fr4v 923~925 MHz 36dBm EIRP
o 922~928 MHz 36dBm EIRP

&
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0.1 125 kHz ta
car keys
0.01 T |
1980 1990 2000 2010 2020
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