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D The Reader Manifesto

The RFID Reader of the Future will:
Operate in 13.56MHz, 868/915MHz, 2.4GHz bands
Speak Internet protocols natively
Be part of a distributed, client-server system
Incorporate agent-like behavior to manage a tag

population at a fine grained level
Not require human intervention to fix problems

The RFID Reader of the Future must have flexible software to
match its flexible hardware.
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D Project Goals

Provide a practical reference design for an RFID reader which:
Operates in 13.56MHz, 868/915MHz, 2.4GHz bands
Provides a flexible back-end network interface (TCP/IP)
Interfaces well with the Savant architecture

Is manufacturable at reasonable cost (<$100 OEM, 100K
S

Resulting in a reproducible, open reference platform




D Value of Reference Platform

Auto ID Center
Research platform that is easily modified and completely open

RFID Hardware Vendors
Direct engineering applicability
Open standards

RFID Integrators and Service Firms

End Users
RF level interoperability standards
Software/Network level interoperability standards
Benefits of a common platform




Reader Project Team

. ThingMagic
Matt Reynolds (RF and system architect)
Joey Richards (DSP lead)
Bernd Schoner (DSP, project management)
Ravi Pappu (DSP)

. Auto ID Center

Sanjay Sarma, Peter Cole, Kevin Ashton, and
Auto ID Center team




Project Scheduling

- Design work started August 2001

- Project duration 9 months

ends Q1 2002

- Major intermediate milestone
preliminary demo at November meeting
- Reference design (primary deliverable)
to be published beginning Q2 2002




Current Status

- Alpha prototype hardware running at 915 MHz
. 2.4GHz and 13.56MHz hardware in test stage
- Alpha code running (CCAG 8.x support 90% complete)

- “First tag” read 11/12/01




D The “Demo”




Reader system overview

Desig

n philosophy: flexibility and low cost

- Maximum of component and system reuse to reduce
cost

. Hig
ano

N level of inter-band integration, both hardware
software

. Make good use of DSP techniques

. Provide a standard, well documented TCP/IP interface
to the outside world




D General data handling approach @

TWO processors:

- Digital signal processor (DSP)
Performs real time signal processing tasks
. Network processor (Bamboo™ Linux platform)

Handles data, schedules reads, interacts with TCP/IP
network

Acts as a Savant agent




D General RF design approach

Technically: an IF-DSP multiband superheterodyne
transceiver

- Convert all incoming bands to one common
“Intermediate frequency” (IF)

- Digitally process all signals at this intermediate
frequency




Reader block diagram
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D Antenna Subsystem Overview @

- Design must be thin (preferably planar), inexpensive, and

repeatable
- Design must cover all three bands

(dsp . Circular polarization desired for tag orientation

Insensitivity




D Antenna Subsystem: Concept @
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Dual-Band Antenna (Measured)
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rf frontend

synthesizer

bamboo

RF Front-End Architecture
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RF Front-End Hardware
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D Freguency Synthesizer
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D DSP Signal Chain
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e DIQItized Signal @915MHz (CCAG) N2
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antenna

rf frontend

synthesizer

Bamboo Block Diagram
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Bamboo Command Line Interface
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reader CLI
warm restart

cold restart
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Bamboo Java Interface
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D Bamboo <-> Savant Interface @@ﬂf

Two modes of interface, using standard Internet protocols:

Configuration via SNMP (Simple Network Management
Protocol)

Real Time Data Exchange via UDP (Unreliable Datagram
Protocol)

Simple transport, reliability added via the Savant
architecture




D Questions/Comments?




