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Four main frequencies:

: Example
- Frequency Distance Application
LF 125khz Few cm Auto-
Immobilizer

Access
Focus of this presentation is on UHF 900Mhz Supply Chain
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i:Eur ode patents — 1950s. ; |
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RF ’Patent - 1973
_{Q‘center founded at MIT — 1999
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‘ adnc;ardlzatlon effort taken over by EPC Global (Electronic Product
= Code
" Current thrust primarily driven by Wal-Mart and DoD
— Automate Distribution:
- ® Reduce cost (man power, shipping mistakes)
® Increase sales (keep shelves full)
® DoD Total Asset Visibility Initiative

Source of data: EDN — October 2004 - “Reading Between the Lines” Brian Dipert
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Inductiveicoupling Backscatter;
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A’Né‘rfreld (LF, HF): inductive coupling of tag to magnetic field circulating around antenna (like a transformer)
~_Varying magnetic flux induces current in tag. Modulate tag load to communicate with reader

» field energy decreases proportionally to 1/R3 (to first order)
Far field (UHF, microwave): backscatter.

e Modulate back scatter by changing antenna impedance

e Field energy decreases proportionally to 1/R
Boundry between near and far field: R = wavelength/2 pi so, once have reached far field, lower frequencies
will have lost significantly more energy than high frequencies
Absorption by non-conductive materials significant problem for microwave frequencies

Source of data: “Introduction to RFID” CAENRFID an IIT Corporation
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® Operational power provided by battery - transmitter built

Into tag




Electronic Product Code
EPC Data Standard- 96 bit

ELECTRONIC PRODUCLT CORE

01.-0000A&49-.000LEF-000159DCO

Hezador EPC Mangper Chject CRaty Sorlal Mumbat

¥ kils £-95 bils 3657 kits Ho-35 bils

Header: 8 bits = 256 l

EPC Mgr: 28 bits = 268, 435,456
Object Class: 24 bits = 16,777,216

Serial Number: 36 bits = 687,194,767,361

Note: 64 bit versions also defined, 256 bit version under definition
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LE HE ULE MicCrowave
Frle 1G] e) 125 = 134KH2 13.56 MHz 866 - 915MHz  2.45- 5.8 GHz
Jﬁ;ad Range 10 cm iM 2-7 M iM
Market 74% 17% 6% 3%
share
Coupling Magnetic Magnetic Electro magnetic  Electro magnetic
Existing 11784/85, 14223 18000-3.1, EPC C0, C1, 18000-4
: standards é,sg?]?j,::MB A, C1G2, 18000-6
[Application futide s, Small item Transportation ~ Transportation
Ticketing, animal management, vehicle ID, vehicle ID (road
tagging, supply chain, Access/Security, toll),
Access, Laundry  Anti-theft, large item Access/Security,
library, management, large item
transportation supply chain management,

supply chain
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~Class 0 Signaling

— Output RF power is modulated
m e between full and fractional power

H’ AL — 50% duty cycle is binary ‘1’
| — 88% duty cycle is binary ‘0’
’ | * Picture at left shows 01’
Tag to reader communication

HWW + Reader to tag communication (AM)

1

+ Tag responds by FM
— 2 cycles of modulation in one data bin
Is a binary ‘1’
— 1 cycle of modulation is a binary ‘0’
* Picture at left shows 1011




fault Clas"os Reader Communication Sequence

| power up, reset, and callbrggon process Tag Singulation Process

Oscillator Data Global / \
Calibration Calibration Cmds ann

Repetitive Binary Traversals

Oscillator calibration: 8 116 micro sec pulses
Data calibration: 3 pulses ( data “"0”, data “1”, data “null”)
Single Binary Transversal

— Data
—— = Mull,
— - 0 Manager, Product and Serial Numbers

ID length = 64, 96 bits CRC = 16 bits

\—\/—J

Total Tag ID Length = 80, 112 bits

Once tag has been singulated, reader can send commands to it or
begin next BT cycle
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Tag Singulation'Process

ead individual tag from group of all tags in range of re
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Ifta: gib 1 equals reader bit, tag backscatters the next bit in it’s code . If instead,
¢ g ]f ¢ ,_s; ‘not equal reader bit, tag goes mute for remainder of singulation.
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2 ,—.:;J 0 ess contmues until reader has completely read a single tag.

g e

S
= I "’ eader conducts consecutive singulations until all tags in its range are read.

“"-6 - Reader can interrupt the singulation process to send commands to a single tag, a
subset of all tags in range, or globally to all tags in range.



JHE Reader ét‘andards

NorthrAmencal O00=—930/MHZ

EMEA S66=1868IMHZ
Korea; 908:5 =100 4 MHZ
Australia YISO 260MHZ
China(PRE) 1=0)

Japan 1[50
P y* ==
=== ~ _ Transmitter North America
~— = = Output Freq. Band 902)=928/Mhz
~ " Output Power 4 \Watts|ETRP
— & TX Channel step 500KhZ
Hop frequency 2:51t0)20times perisecond
TX Channels 902:757905725) 5 027:25MhZ
Modulation ypically’ASKEE=1205/6:t0r 10050

modulationidepth

Note: EIRP = 1.64X ERP (Effective Radiated Power)
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0 Hugh volume of tag data — readers need to filter data before
= " releasing to enterprise network
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Application/
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RFID Reader API Library
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Automated Vehicle Id
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HID
Access Control

Animal Tracking


http://www.hidcorp.com/products/proximity_readers_cards.html

