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Abstract

This paper is about designing and implementation of Multi-Function UHF RFID Reader Platform that receives and
processes RFID tag data from the tags, and transmits the data to PC server through Bluetooth, USB, RS-232 or Ethernet.
This reader system is composed of RFID module, ARM processor, RS-232 interface, USB, Ethernet MAC interface,
Bluetooth, etc.. This paper also provides a brief overview and concept of RFID reader, and proposes the design and
implementations of the RFID reader platform. The paper evaluates and analyzes two practical implementations, fixed type

and portable type.
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Fig. 2. RFID concept of MIT Auto~ID center.
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Fig. 3. Block diagram of RFID reader platform.
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Al 2748 SMCARD® SDCARD, stdEA]-§ LCD,
FRFS AolT HAWNY, TAFe fwAL 9@
JTAGE T4tk AAE F4e thest g

Main CPU - S3C2410x(USB, LCD, UART, SD
CARD, SMCARD, MEMORY Con!i3, 200MHz)
Flash ROM - INTEL StrataFlash (32Mbytes)

SDRAM - 4H4 K4S561632C (64Mbytes)
Ethernet - CIRRUS LOGIC CS830A 10Mbps
Ethernet Controller

Hzu=xrg] - SDCARD, Smart Media CARD
Debugging - ICE #AHj, J-Flash

diole AE - USB, UART, Ethernet

CPLD - Altera EPM7032AETC44-7
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E 1. ALR-9930-A RFID Z= A2t
Table 1. ALR-9930-A RFID Module Specifications.
Dimensions 3365 x2125 x 0307

302 .

Weight
-20 to +60 Deg C/-40to +85Deg. C

Temperature (Operating/Stor:

902-928 MHz {ISM Band

1 Watt (30dB}

14 dB range ad;ustable 1n 0 1dB steps through
software control

Per FCC part 15.247

EPC Class 1

Frequency
Max RF Power
RF Power Control

Spurious Emission Limis
RF Protoco!

Two software-selectabls Antanna Ports: ANTO
or ANT1

ANTG/ANT1 MMCX Connector

Antenna Ports Protected Open or Shorted

Antenna Ports

[ Cannection
Protection

{ JST 14 Pin Header
Host Communication

Power. Q. TTL Serial
Binary Protocol
5Volt TTL @ 18 2K — 115 2K baud

Power 5~ 6 VDC +- 3% @ B50mA Max power,
20mA sleep mode
[T’awer Protection 2A fused. ESD class2, Reverse bias to —10V.
Momentary Overvoltage to +8V
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Fig. 4.

AlienAlel ALR-9930-A RFID &=
Alien's ALR-9930-A RFID module.

a2 5 HNZEtE Embedded® RFID 2l ZsiE

Fig. 5. Completed RFID Reader Platform.

18l 6. Bluetoothol € RFID 2l 2 PCME{ZE FMEA
Fig. 6. Bluetooth between RFID Reader and PC server.
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| S3C2N18X USB Downloader ver R1.13 12/61/83 ]
| COPYLIEHTER : LEE.SAME SIN™" AL O AL
| AJOU UNIVERSITY ELECTRONICS ENGINEERING DSP&UP_LAB |
I
I

Serial Pot USB Post il

| E-mail  : lee-sang-sin@hanmail.net
| HOMEPAGE : http://grad.ajou.ac.kr/~dsp/

FCLK=202M0z ,DNA mode
USB: IN_EMDPOINT:1 OUT_EMDPOINT:3
ORMAT ¢ <ADBR{DATA) : %> +<STZER+10) 30> +<DATA N> +<ES: 2D
TE: 1. Power aff/on or press the reset button for 1 sec
in erder to get a valid USB device address.
2. For additional menu, Press any Rey.

USB hest is not connected yet.
USB hest is cennected. Waiting a download.

How, Pownloading [RDDRESS:38018888h,TOTAL:15522]
RECEIVED FILE SIZE: 15522( 29Now, Checksum caleulation
load 0.K.

Test 11IS & UDATINIAS

lart aBaudrate @115208bps, H/8/1

Blue Tooth Test.......l oK
Blue Tooth Transmission Speed = 230.4Kbps,

S TTT I8 1 Uy
S8088 Mac Address : [0 D@ CR F1 26 25]

S8948 DECTECT VALUER : [98863880)
CS8988 DECTECT UALUE1 : [#88s3nes]
Cs898s chip 1D 1 [0E63:0009]
PRODUCT 1D : [8E63] 3
YERSION : [0009] i]
S8908 INIT OK?Y!
A

ch|s RFID 2l Z81E Device =715}
Initialization of RFID reader platform device.

Iy 7.
Fig. 7.
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< Bluetooth ¢IEIHo]2ell AMEHUATH <2 6>&
BluetoothE 53] $402 2 RFID @t ZREZH &
2EPCY FAlsHE A& HATh

Cirrus Logic CS8%00% ©]-8-3] Ethernetg 7493k
t}, o] TCP/IPE 53 34E PCS 541 4% A
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3. ALR—x930 RFID 2& Z2EZ
94 71242] ALR-x930 RFID 2§ W47 %)
£ ohez 2n

<DLE> + <SOM> + <Payload> + <DLE> +<EOM>
DLE : Data Link Escape token

ARMO20T 7i8te| CtJ|'s UHF RFID 2l 2R & J1& 7Y

Ik
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o

E 2 INVENTORY 2%
Table 2. INVENTORY response.
S HlAA oA 2 M
. Ex:1001 7F 40 01 < ><CRC> 1
S x 10 01 09 0 CRC 002
CommType : 01 (Starting)
Inventory Command : 40 (INVENTORY Command)
Ex : 10 01 09 7F 40 02 <TAG Data> <CRC><CRC> 10 (2
Tag Data
CommType : 02 (Tag Data)
ge ResponseData : <TAG Data> -> TAG ID based EPC Code
Ex : 10 01 09 7F 40 03 00 01 12 34 57 78 <CRC><CRC>
10 02
Ending CommType : 03 (End Inventory)
Inventory  |ResponseData : 00 01 -> Inventory %<} d0}2l Tag ID 4
12 34 -> Start Inventory A3t
56 78 -> End Inventory A3}

SOM : Start of Message token

EOM : End of Message token

Payload : <SessionlD> + <Reader #> +
<Command and CommandEcho> + <CommType>
+ <ResponseData> + <CRC16>

DLE, SOM, EOM< $jofl A3t 2o} o] EZ 9
ZAA 2 AFAY & delH, 71 HIE e
DLEE 0x10, SOM2 0x01, EOM< 0x020|t}. & A
oAlA] L <0x10> + <0x01> + <Payload> +
<0x10> + <0x02>F |2 o] FoZIT}.

Payload= EE3 ZHYEZAbojo] 54 2
A 83 FEolrt
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T #oZ 77t Y& FEs] A Aotk
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e o7 FPFH} REV A R B2 D &
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ALR-x930 Series OEM RFID Reader
INTEGRATION GUIDE® CHAPTER4AE #z3}7] H
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CommType2 Z#AFo] REAA Y99 HHE&
AE o ATAES A5 A A4S vERIH.
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Fig. 8. Tag ID Read Algorithm Flowchart.
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M= DFY 2l ¥ o|l=E 2l
Fixed and portable type RFID reader completed.
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Fig. 10. Fixed and portable type antenna.
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Fig. 11. Readable range of fixed type reader.
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Fig. 12. Readable range of portable tvpe reader.
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