.E.
11

IEl Integration Corp.

AEL 2-MF-RFID-KIT

Mifare RFID reader, 13.56M Hz, w/o LED indicator,
IEI Assembly Only, R11

User Manual

v 12

RoHS LAyl

Rev. 1.01 — August 19, 2015




AFL2-MF-RFID-KIT Series

Revision

Date Version | Changes
August 19, 2015 1.01 Updated supported OS (Table 1-2)
April 25, 2014 1.00 Initial release




L V. Wl s & A CEW HER SRES 4 -

AFL2-MF-RFID-KIT Series

el T TR e SRS L. SESESSINR S

Copyright

COPYRIGHT NOTICE

The information in this document is subject to change without prior notice in order to
improve reliability, design and function and does not represent a commitment on the part

of the manufacturer.

In no event will the manufacturer be liable for direct, indirect, special, incidental, or
consequential damages arising out of the use or inability to use the product or

documentation, even if advised of the possibility of such damages.

This document contains proprietary information protected by copyright. All rights are
reserved. No part of this manual may be reproduced by any mechanical, electronic, or

other means in any form without prior written permission of the manufacturer.

TRADEMARKS

All registered trademarks and product names mentioned herein are used for identification
purposes only and may be trademarks and/or registered trademarks of their respective

owners.

Page iii

apmo LUMWSML L
|El, Integration Bnrp.%
-\

P+



L INTRODU CT ION . oo 1
1.1 AFL2-MF-RFID-KIT SERIES RFID READER OVERVIEW .....cooeiieeeieieeeeeeeeeeeeeee s 2
1.2 IMIODEL VARIATIONS .. eetttteee e e e eeeeeeteteeeeeeee e e et eessaassesesseeesssnnssseeeeseessssanssesessseennnnnnneees 2

1.2.1 AFL2-MF-RFID-KIT SErieS FEATUIES. .....cceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 2
1.3 TECHNICAL SPECIFICATIONS ...eiteetttuseeeeeeeeeesssnasseeesseessssnnassssesseessssaassessesseesssnaseeees 3
L. DIMENSIONS. ...t e et ettt e e e e e ee et e ettt eeseeeeeeee e s sa e sseeeeeeeensanneseeeessesssssanssesaeseennnnnnnnseeas 4

2 CONNE CT ORS .. 5

2.1 AFL2-MF-RFID-KIT SERIES RFID READER MODULE .....ccovvevviiieieeeeeeeeeieeeeeeeeeeeees 6
2.1.1 AFL2-MF-RFID-KIT Series LayOut.........c.ccceiuerieieiiiiiieiisiseeeeeeeee e 6
2.1.2 Peripheral Interface CONNECLONS .........ccveieiieiieieiesieseee e 6

2.2 INTERNAL PERIPHERAL CONNECTORS ...cevttttuttteeetteesssuassseessssesssnnassssessssesssnnnasseeeseeees 6
2.2.1 ANTENNA CONNECION ...ttt ettt e e e e e e e e e e e e e e e eeeeeerntnaeeeeeees 7
2.2.2 RS-232 and USB Connector (RFIDL)......cccccoiiiiiiiiiiiieseeeeeeeeeeee e 7
2.2.3 CPU JTAG POIT (CNL) ..ottt 7
2.2 4 UART JUMP (J5)-.eiiueeitieieeiie sttt sttt sttt sttt sttt st nne s 8

S IN ST ALLATION oottt ettt te e te e te s et eteteseeesebnnesesnnenesennnennnnnnns 9
3.1 ANTI-STATIC PRECAUTIONS ...ttt ittt eeeeeeeee e s e e e e eeeeeeaeseeeaesseestsnaassseeesseesssnnasseeeeeeees 10

S LT UNPACKING ...ttt bbb 10

A GUI PROGRAIM .ottt sttt s s s ettt e s st e s e s s se e ssesesssennsnnnnnnnnnnes 12
4.1 CHAPTER OVERVIEW ...cieeeeteueteeeeeteeeeteeseseeeaeeeassaassseeesseeassnnasseesssesesssnnasseeseeeeesnnnnns 13
4.2 SOFTWARE INSTALLATIONS ...ueeeitteeettteseeeeeeeeesesesssseeesseesssnnnasssesssesssssnnassesesesessnnnns 13

4.2.1 Virtual COM Port Driver INStallation ..............eeeeeeeeeeeeieeeeeeeeeeeeeeeeeeees 13
4.2.2 HArdware INSTAlTAtioN . ... ... s 13
4.2.3 SOtWAre GUI INSTAIATION ...ttt eeeeeeeeeeeeeeneeeeenennnee 14

.3 SOFTWARE INTERFACE ...cctttuetteeeetteeeteeseeeeeeeeeaat s sseeesseeassaasseesereseesnnasseeseeeeeennnnns 17
4.3.1 Program Control Window (Lower Right-Hand Corner) ..........cccccceeveiinnnnne 18
4.3.2 ProtOCO] Tah WINGOW ... s 18

4.3.3 Utility Tahs WINOW ........oiuiiiiiiiiiiieieciesie e 18

AT el BES AA My VNS




41 s B ASENW HEER SWSES A fm - — = W

AFL2-MF-RFID-KIT Series

4.3.4 FIagS WINAOW........c.eouiiiiiiitiiiesieeeee ettt 18
4.3.5 Command (Request) WINAOW ........c.ccueiiiiiiiiiiiiieeee e 18
4.3.6 LOG WINUOW.......coviiiiiiiiiiiiiee ettt 18
4.3.7 Tag Data WINUOW .........cooiiiiiiiiiicieeeee e 19
4.3.8 RSSTWINUOW ...ttt 19
4.3.9 Special FUNCioNS WINAOW ..........cooviiiiiiiiiiiisieeeeee e 20
4.3.10 Other FUNCLIONS ......ocviiiiitiiiieiieeei et 21
4.4 SET PROTOCOL ..ttt sttt be e n e 21
4.5 1SO/IEC 15693 PROTOCOL ...ttt sttt sttt nne e 22
A.5. 1 INVENTOTY ..t nre s 22
4.5.2 Read SiNGIe BIOCK ........ccoiuiiiiiiiieicee e 24
4.5.3 Write SINGIE BIOCK........coviiiiiiiiiiiceee e 25
A.5.4 LOCK BIOCK.......ciuiiiieiieiiiecte e 27
4.5.5 Read MUItIPIe BIOCKS .........coiiiiiiicicic e 29
4.5.6 Write MUItiple BIOCKS.........cccoiiiieieieiiseeee e 30
A.5.7 StAY QUIBT ...t 32
A.5.8 SBIBCT ... 33
4.5.9 RESEE 10 REAAY ..ottt 34
4.5.10 Write AFI (Application Family Identifier) ... 35
4.5.11 Lock AFI (Application Family 1dentifier) ... 37
4.5.12 Write DSFID (Data Storage Format ID) .........cccooviiiiiininiiiececcsee 38
4.5.13 Lock DSFID (Data Storage FOrmat ID) ........cccovviieiieiiieiescese e, 39
4.5.14 Get SYSEM INTO ... 41
4.5.15 Get Multiple-Block Security Status (Get Mult_Blk Sel Status) ............c.c....... 42
4.6 FIND TAGS ..cttetiiiti ittt b et e e n e 44
AMULTIPLE TAGS WRITING INSTRUCTION.....ccciiiiiiiiiiecese e 45
AL INVENTORY REQUEST ...cuiiitiiiiiiie ittt 46
A.2NON - ADDRESSED MODE ......ccutiiiiiiitiniesiisieeieee et 46
A.3ADDRESSED MODE.........cctiiiiiiiieiie ittt 47
AL SELECTED MODE ..ottt 49
B TESTDIH PROGRAM.....coiiiiiiitee et 54
B.1 INTRODUCTION ...ttt bttt 55

B2 HOW TO USE ...ttt ettt e e e e e e e e e e e e e e e e e ee e e e e e e e s e ee st eeeeeeseeennsnnneeens 55




== - AT el BES AA My VNS

? iE. | s et
%?‘%?‘ Integration!Corp.

B.3 TAG INFORMATION STRUCTURE .....viiutiiiiiiiairesiee st 56
B.3.L TAG FIAQ -t 56
B.3.2 TAG DaAtA.... .o 56
B.3.3TAG INTO .t 57
B.3L4 RSSI ..t 58
B.3.5 Request ComMMAaNT TYPE .....ooviiiiieiiieieiee e 58

B.4 SOFTWARE APIS.....oiiiiie e 59
BOOL IRFR_FINAPOIT (VOIA ) .oveiiieiiiiiiiie s 59
BOOL IRFR_FindSinglePort ( char * POrt ).......ccccooeieiiniiiniieseceeeeee e 59
int  IRFR_IogAddFile (Char * MSQ ) ..cccooeviiiiiiiiseeee e, 60
Int IRFR_logAddScreen ((Char * mMSQ ).....ccoovereieiirerieriere e 60
void IRFR_SetFilePath (char * path ) ..., 60
void IRFR_SetLogger ( CEAit *I0QUEr ) ..ccooiiiiiiiiieieieesie e 61
void IRFR_SetLogFile (D00l reSult ).......ccooviiiiiiiiie e 61
void IRFR_SetLogScreen (hool result ) .......covviiiiiiciiiceeee e 62
int  IRFR_SetProtocol (TagFlag tf); ..o 62
int IRFR_RequestExecute ( int cmdno, char *reply, TagFlag tf, TagData *td ) .... 63
void IRFR_FindRun ( char *TaglDs, char *TagNum ).......ccccccovviiniinieniinncieen, 63
void  IRFR_FINASIOP (VOIA ) .cuviiiiiiiiiiiiieiee e 64
void IRFR_GetUIDs ( char *reply, char *TagIDs[ ], char *TagNum).................. 64
void IRFR_GetRSSI (char *reply, RSSIRSSIS[ ] ) «coveieiiiiiiiiiiececce 65
void IRFR_GetBlockData ( char *reply, TagData *td ) .........cccoovvvvicieiciiicinne 65
void IRFR_GetMultiBlockData ( char *reply, TagData *td ); ........c.ccocevvrvrnnnnne. 66
void IRFR_GetTaglnfo ( char *reply, TagInfo *ti, TagFlag tf, TagData td ) ......... 66
void IRFR_GetMultiBlockSecurity ( char *reply, char *SecurityData )............... 67

B.5 EXAMPLE CODE.....cciitiiiiiitieitisie ittt 67

C ISO/IEC 15693 REFERENCE MATERIAL ....ocoiiiiiiieee s 68

C.LUID FORMAT ..ottt bbbttt 69

C.2 TAG MEMORY ORGANIZATION .....tiiiiiiairisieesreaie et ssesieesre s 69

C.3 FLAG DEFINITIONS ...ttt 70

C.4 APPLICATION FAMILY IDENTIFIER (AFI) DEFINITIONS ....ccoiiiiiiieiieieienienie e 70

D HAZARDOUS MATERIALS DISCLOSURE .......ccccocoiiiiiiiceeeeeseseeenes 72

D.1 HAzZARDOUS MATERIALS DISCLOSURE TABLE FOR |IPB PRODUCTS CERTIFIED AS

Page vi




AFL2-MF-RFID-KIT Series

RoOHS CoMPLIANT UNDER 2002/95/EC WITHOUT MERCURY ..o 73

Page vii




Y,

rnl:iun Corp.

AFL2-MF-RFID-KIT Series

List of Figures

Figure 1-1: AFL2-MF-RFID-KIT Series RFID REAUEN........ccvuviiiieeei e civieeee e 2
Figure 2-2: AFL2-MF-RFID-KIT Series DIMensSions (MM) ......ceieeeiiiiiiiieeeeee e ssieeneeeee e e e s 4
Figure 2-6: Connector and JUMPEr LOCALIONS .....uuuiiiieeiiiiiiiieiiee e e e s st e e e e e e s s e e e e e e e nnnnreees 6
Figure 4-1: FTDI Driver Installation COmMPlete .......uvviiiiie i 13
Figure 4-2: IRFR-100 Control COM POItS ...cccoiiiiiiiiiieie et e e e e ee e e 14
Lo U= e o T o =T RS 15
FIQUIE 4-4: DEVICE MANAGET ....uveiiieeeeiiiciiieieee e e e e sstetae et e e e s s s ssataeeeeaeeesssssteaeeeaeeessansnsanereeeeessannnneees 15
Figure 4-5: DeVice Manager - POITS ..ooiiiiiiiie ittt e e e e e s s e e e e e e e s snnareee e e e e e s ennnnees 16
Figure 4-6: SOftWare INtErfacCe .......ccoi i e e e e 17
Lo TO TR R I Yo VAT o o 1SR 19
FIgUre 4-8: RSSI WINGOW ......ceiiiiiiiiee e ettt e e e e s s st e e e e e e s snnar e e e e e e e e s snnnnaneeeeeeeeanneees 20
FIgUIe 4-9: Set ProtOCO! .occci ittt e e e e s s e e e e e e e sn e e e e e e e e enrnneees 22
o TO =R 0 N 1 V2= o o Y/ R 23
Figure 4-11: Read SiNgle BIOCK .......oii ittt e e e e e 25
Figure 4-12: Write SiNgle BIOCK . .....coi ittt e e e e e e e e nnnnee s 26
FIgure 4-13: LOCK BIOCK ...cci ettt e e e e e e e e e e e s e nnnee e 28
Figure 4-14: Read MUItiple BIOCKS ......uuuiiiiiiee ittt e e e e e e e e e 30
Figure 4-15: Write MUItIPIE BIOCK ......eeeieeeiie et e e e 31
FIgUre 4-16: Stay QUIBT ..occiiiiiiiiiiii et e e s r e e e e e s et e e e e e s s st e e e e e e e e e snnsbeaneeeeeeeennnneees 32
Lo LU= o Y= =Y o 34
Figure 4-18: RESEL 10 REAAY ...vveiiiiiii ittt e e e e e s e e e e e s e s s rr e e e e e e e e anneees 35
Lo LU= S VLY € | S 36
Lo [0 =R 2 0 1o Y] G2 el SR 37
FIgUIe 4-21: WITE DSFID .....eiieiiiie ettt e e e e s e e e e e e e e st e e e e e e s e e nnnnanaeeeaeeeeennnnnees 39
FIgUre 4-22: LOCK DSFID ...ttt e e e e ettt e e e e e e st ae e e e e e s s e nnnnanae e e e e e e s e nnnenees 40
Figure 4-23; Get SYSteM INFO ..uuiiiiii e s e e e e e 41
Figure 4-24:; Get Multiple-BloCK SECUTNItY StatUsS ....cccveeiiiiciiiiiieie e eeee e e 43
e L0 L= S 44

Page viii

= A TR

TEES S s M VS



BEEERTI N FASEN HEES SNSRI . sl T TA T e BT e el
F 5

AFL2-MF-RFID-KIT Series

Table 1-1: MOAEl VArTAIONS ....ccciiiiiiie ettt enree e 2
Table 1-2: Technical SPeCI fICAIONS ....uuviiii i e e 3
Table 2-1: Peripheral Interface Connectors and Indicators ........ccccccveveei i 6
Table 2-2: RS-232 and USB CoNNECTOr PINOULS ....ccvviiiiiiiiieiiee e 7
Table 2-3: CPU JTAG POIt PINOULS ..oocueiiiiiitiee ettt 7
Table 2-4: UART JUMP PINOULS ...ttt e e s e e e e e e e st e e e e e e s e nnnnnnneeeeeas 8

Table 3-1: Package LiSt CONTENTS ....cuuiiiiiiii e e e e e e e s ee e e e e e e nnnnnes 11







AFL2-MF-RFID-KIT Series

Chapter

1

Introduction




e A e R e = - AT el BES AA My VNS

integration!Corp.”

AFL2-MF-RFID-KIT Series

1.1 AFL2-MF-RFID-KIT Series RFID Reader Overview

Figure 1-1: AFL2-MF-RFID-KIT Series RFID Reader

The AFL2-MF-RFID-KIT Series is a RFID reader for both High Frequency (HF) and Ultra
High Frequency (UHF) RFID systems and is compliant with ISO 15693 and ISO 14443
industrial standards. The AFL2-MF-RFID-KIT Series also comes with a utility and a

software development kit (SDK) for configuring reader module and writing/reading tags.

1.2 Model Variations

The model variations of the AFL2-MF-RFID-KIT Series are listed below.

Models Series

AFL2-MF-RFID-KITO1-R11 for AFL2-WO7A/08A Series

AFL2-MF-RFID-KITO2-R11 for AFL2-W10A/10A/12A/15A/\W15B/17A/\W19A Series
AFL2-MF-RFID-KITO3-R11 for AFL2-W21A Series

Table 1-1: Model Variations

1.2.1 AFL2-MF-RFID-KIT Series Features

The AFL2-MF-RFID-KIT Series has the following features

= 13.56 MHz radio frequency industrial RFID reading module
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=  Supports standard protocol ISO 15693 for vicinity card applications reads

multiple tags simultaneously
» Tag compatibility: Tl , ST, Philips , Tag-it, HF-EPC

= Reader to reader anti-collision

» Reads and writes tags with up to 2Kb

= Single power supply and low power consumption

= Various interfaces to main system

O 115.2 Kbps maximum serial communication speeds

O UsB

1.3 Technical Specifications

The specifications for the Intel based embedded systems are listed below.

‘||.1= !

AFL2-MF-RFID-KIT Series

Support Protocol

ISO 15693

RF Frequency

13.56 MHz

RF Data Rate

6.62 kbps for ISO 15693

Baud Rate 9600 Kbps ~ 115,200 Kbps
Power Consumption 5V @ 150 mA
Operating Distance 10 cm

Interface

RS-232 serial port or USB

Operating Temperature

0°C ~ 60°C

Operating Humidity

10% ~ 85% RH

Tag Compatibility

RI, ST, Philips, Tag-it, HF-EPC

Driver Support

= Windows Server 2003

= Windows Server 2008

= Windows Server 2008 R2
(x86 and x64)

= Windows 2000
= Windows XP
= Windows 7

Table 1-2: Technical Specifications
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1.4 Dimensions

The dimensions of the AFL2-MF-RFID-KIT Series are listed below and shown in Figure
1-2.

-

LL

L
£y

[

Figure 1-2: AFL2-MF-RFID-KIT Series Dimensions (mm)
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2.1 AFL2-MF-RFID-KIT Series RFID Reader Module

The following sections describe the relevant components and jumpers on the RFID reader

module.

2.1.1 AFL2-MF-RFID-KIT Series Layout

Figure 2-1 shows the on-board peripheral connectors.

RS-232 and USB connector (RFID1)

Antenna connector(ANT-TYPE1)

UART Jump (J5)
CPU JTAG Port (CN1)

Figure 2-1: Connector and Jumper Locations

2.1.2 Peripheral Interface Connectors

Table 2-1 shows a list of the peripheral interface connectors on the AFL2-MF-RFID-KIT

Series. Detailed descriptions of these connectors can be found below.

Connector Type Label
Antenna connector IPEX type connector | ANT-TYPEL1
RS-232 and USB connector 6-pin header RFID1

CPU JTAG Port 8-pin CN1

UART Jump 2-pin J5

Table 2-1: Peripheral Interface Connectors and Indicators

2.2 Internal Peripheral Connectors

This section has complete descriptions of all the internal peripheral connectors on the
AFL2-MF-RFID-KIT Series.
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2.2.1 Antenna Connector

CN Label: ANT-TYPE1
CN Type: IPEX

CN Location: See Figure 2-1

The Antenna Connector connects to the 13.56 MHz antenna module.

2.2.2 RS-232 and USB Connector (RFID1)

Pin No. Description
1 USB5V

2 D+_1

3 D- 1

4 GND

5 RFID_BUZ#
6 EN

Table 2-2: RS-232 and USB Connector Pinouts

2.2.3 CPU JTAG Port (CN1)

Pin No. Description
1 C_TCK

2 nRST

3 C_TMS

4 +3V3

5 C_TDI

6 GND

7 C_TDO

8 GND

Table 2-3: CPU JTAG Port Pinouts




2.2.4 UART Jump (J5)

AFL2-MF-RFID-KIT Series

Pin No. Description
1 TXD
2 RXD
3 GND

Table 2-4: UART Jump Pinouts
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3.1 Anti-static Precautions

A WARNING:

If the following anti-static precautions are not followed, a user may be

injured and the system irreparably damaged.

Electrostatic discharge (ESD) can cause serious damage to electronic components,
including the AFL2-MF-RFID-KIT Series module. (Dry climates are especially susceptible
to ESD.) It is therefore critical that whenever the AFL2-MF-RFID-KIT Series is opened and
any electrical component handled, the following anti-static precautions are strictly adhered

to.

= Wear an anti-static wristband: Wearing a simple anti-static wristband can
help to prevent ESD from damaging the board.

» Self-grounding: Before handling the board, touch any grounded conducting
material. During the time the board is handled, frequently touch any
conducting materials that are connected to the ground.

» Use an anti-static pad: When configuring the AFL2-MF-RFID-KIT Series,
place it on an anti-static pad. This reduces the possibility of ESD damaging
the AFL2-MF-RFID-KIT Series.

3.1.1 Unpacking

After the AFL2-MF-RFID-KIT Series is received make sure the following components are
included in the package. If any of these components are missing, please contact the
AFL2-MF-RFID-KIT Series reseller or vendor where it was purchased or contact an IEI

sales representative immediately.

Quantity Item Image

1 IRFD-100/IRFR-100




AFL2-MF-RFID-KIT Series

1 Utility and manual CD

Table 3-1: Package List Contents
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4.1 Chapter Overview

This chapter describes the installation and use of the USB drivers and IRFR-100 module

control program.

4.2 Software Installations

Do not plug the module into the USB port until instructed to do so. If it is already connected

to a USB port, disconnect it now.
Software installation is a two-step process. The first step is the installation of a third-party

virtual COM port (VCP) driver, and the second part is the installation of the IRFR-100 GUI
program.

4.2.1 Virtual COM Port Driver Installation

To install the virtual driver, unzip the VCP_driver.rar and run the program
CDM_setup.exe. When the driver installation is complete, the following confirmation is
displayed:

Frororver instatation
- |
\!) FTDI CDM Drivers have been successfully installed,

x|

Figure 4-1: FTDI Driver Installation Complete

4.2.2 Hardware Installation

At this point, attach the IRFR-100 module to an open USB port. The module can be
plugged directly into the port or attached at the end of a USB extension cable (type A, not
supplied). At this point, the power LED should be lit. Any RFID tag corresponding to a

supported protocol can be detected and is indicated by the corresponding LED.
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The software GUI is the file named IRFR-100.rar. It can be unzipped using a standard

unzip program and is a self-contained executable. Create a folder where desired on the

host PC, and unzip the executable into that folder. The program can be run from the folder,

or a shortcut can be created and placed on the desktop of the host computer. In most

cases, the program automatically detects the COM port. In case the program could not

detect the COM port, enter the COM port number (e.g., COM3) in the Select Port window

at the bottom right of the GUI as shown following, and click on the Select Port button).

Support Port: COM1 ~ COM9.

' IRFR-100 Control

16693 | Find tags

— Commands
@ rventory

" Read Single Block
" white Single Block
" Lock Black

" Read Multiple Blocks
" wiite Multiple Blocks
" Stay Gluiet

" Select

" Reset to Feady

7 wirite AF)

" Lock &FI

" Wiite DSFID

" Lock DSFID

" Get System Info

" Get MultBlk.Sel Status

— Tag Flags
[ Double Sub-carier
[ High Data Rate

[rata Coding

Toutofd

™ AFlis present & Full Pawer

[ Ore slot 7 Half Pawer

I™ Option Set Pratocal |
—TagData

| i) [ M a]

up | =i
[First] Block Mumber
Murmnber of Blocks

- Special functions
[~ AGCon
v Main chariel A
[V Enable TRF7950

~— Com Part

—

Select Part |

Tag Info
Mumber of Blocks
Block Size

Data |

DSFID
AR

Execute |

Figure 4-2: IRFR-100 Control COM Ports

To determine the USB serial port that corresponds to the IRFR-100 module, right-click on

the My Computer icon on the desktop. When the drop-down menu appears, click on

Properties.
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Figure 4-3: Properties

On the properties window, select the Hardware tab:

CECTTES—— 2]
System Restore | A utorpali Remote
Genetsl | Computer Name Hadware | | Advanced
~ Device Manager

The Device Manager lists all the hardware devices installed
on your computer. Use the Device Manager to change the

properties of any device.
-~ Drivers

Driver Signing lets you make sure that installed drivers are
compatible with Windows. Windows Update lets you set up
how Windows connects to Windows Update for drivers.

DiverSiging | Windows Update |

~ Hardware Profiles
Hardware profiles provide a way for you to set up and store
different hardware configurations.

Hardware Profles |

[ ok ] comcst | sy |

Figure 4-4: Device Manager

Next, click on Device Manager, then click the + sign next to Ports to expand the ports:




AFL2-MF-RFID-KIT Series

U, Device Manager

R-TE

Fle Action View
-~ m a2

= Tl

|»

[ Floppy disk controllers

[ =3 IDE ATAJATAPI controllers

(- 58 Imaging devices

S Infrared devices

» Keyboards

& ") Mice and other pointing devices
Modems

- Monitors

[+ H8 Network adapters

- Ports (COM&LPT)
& Communications Part (COM1)
- & usB Serial Port (COM4)

+ %), Sound, video and game controllers M
System devices
[+ Universal Serial Bus controllers 2'

I [ [

Figure 4-5: Device Manager - Ports

If the driver installation was successful and the module is plugged in, USB Serial Port
should appear in the list of ports, followed by a port number (in this example, COM4). The
actual port number may be different. Make note of the COM port number and enter it in the

Select Port window of the GUI. Then select the Select Port on GUI (do not press the Enter

key). Note: If the Enter key is pressed, the program ends and the GUI closes.
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4.3 Software Interface

The GUI window is shown following. Each section of the window has a different function.

The figure shows the arrangement for the Protocol 15693 and Find Tags.

Protocol.,  Lhility ., Tag. RSSI., Special .,
Tab., Tab.. Flaus., Window ., Function.,

"k IRFR-100 Contral

Cormmands: 50
o ko Dava CHl L [mla] I AGCon
" I Double Suboaries | poe=m=—
Ficad Single Bleck [ High DetoFlaie ¥ Main charmel A4
" Wits Sirgho Block I 451 e praect & Ful Power ¥ Enable TRFTSED
(™ Lock Block ™ Ore st ™ Hak Power
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Figure 4-6: Software Interface
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4.3.1 Program Control Window (Lower Right-Hand Corner)

The Select Port window allows the user to enter manually the USB serial port used by the

host computer to communicate with the IRFR-100 module.
Exit button — exits the IRFR-100 control program.
4.3.2 Protocol Tab Window
The protocol tab window selects tag protocol and program functions. Available option is:
= (ISO/IEC) 15693 — vicinity cards
4.3.3 Utility Tabs Window
Find Tags — a function that reads tags of protocol 15693
4.3.4 Flags Window

This window allows the user to set flags for the 15693 protocol. Different flags may be
available for different commands. The tag window automatically updates available flags

depending on the request chosen.
4.3.5 Command (Request) Window
This window shows various request options available for protocol 15693.
4.3.6 Log Window

The log window shows all communication frames from host computer to IRFR-100 module.
The tag response is also displayed in the log window. The tag response (register content)
is always in parentheses to distinguish it from the host-to-reader data exchange. This

information is also stored in the IRFR-100.log file, located in the same file directory as

IRFR-100.exe, which can be opened by a normal text editor such as Notepad.
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(50061FE43120381333002185)>
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MSP430 Response /[50381 F643120381933002185)>
<

Tag Response

Figure 4-7: Log Window

4.3.7 Tag Data Window

The Tag Data window is where the user enters addresses, data, number of bits, and other
information required by certain commands. Checking certain flags in the Flag window may

activate more fields for data entry.

4.3.8 RSSI Window

The RSSI field displays the slot number, UID and the RSSI values of the corresponding
tag. If there was a collision and the reader performed a second anticollision procedure, the

slot numbers are indicated with an additional character:
A = second procedure B = third procedure and so on.

The main channel, which is AM, is used as the primary one, and PM is the auxiliary
channel. The RSSI maximum value is 7 and minimum value is 0. The corresponding RSSI

values depend on the system design (antenna + reader), and the levels can vary based on

the quality of the reception. The specifics of the corresponding input voltage levels to RSSI
levels are defined in the TRF7960 data sheet.
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Slot Number Tag UID

-

uID | M] Al
6  E007000011FEF736 6 2
12 EO007000011FEF72C 6 1

RSSI RSSI
Main Channel Aux. Channel
(AM) (PM)

Figure 4-8: RSSI Window

In the preceding example, one can see that the tags in slots #6 and #12 have a

main-channel RSSI value of 6, with auxiliary-channel RSSI values of 2 and 1, respectively.

4.3.9 Special Functions Window

Special functions, such as AGC on/off, main channel AM, and enable/disable the
TRF7960.

The AGC is turned off after the power-on reset (POR) and can be enabled when desired

(especially in noisy environments). By default, the input channel is AM and can be
switched to PM if the RSSI value for the PM channel is higher than the AM.
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4.3.10 Other Functions
Other functions on the main IRFR-100 control panel are:

= Set protocol - which configures the program for the selected protocol once the
protocol tab has been selected

= Execute button - which processes the selected command

= Power control (half or full) - which can be used to simulate marginal reception
conditions. The RF output power selection enables the user to switch
between full power (200 mW) and half power (100 mW); however, the
antenna matching circuit is tuned to operate with full-power selection, and
performance is not optimal in half-power selection. This is due to the matching
on the output of the reader IC, which currently is matched for 200 mW. (The
load impedance for full power is 4 W and half power is 8 W.)

= Data coding mode - which is used in conjunction with the 15693 protocol

4.4 Set Protocol

IRFR-100 control program does not automatically set the program to that protocol. The

user must manually click on the Set Protocol button:
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“Set
Protocol”

"t IRFR-100 Control
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€ Select = Teginic
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£ Wik AF] Murnber of Blocks ’—
 Lock &FI
 wite DSFID Dz:; :_
" Lock DSFID
Gt System Info AF l_
© Get MultBlk.Sel Status Execute |
Exit |

Figure 4-9: Set Protocol

When the Set Protocol button is pressed, the software sets the parameters for the

corresponding protocol standard.

4.5 ISO/IEC 15693 Protocol

This section describes commands for the 15693 protocol. After a command has been
selected by clicking on the associated command button in the Commands window, the

user should set any flags as needed. If appropriate, enter data in the Tag Data window.

4.5.1 Inventory

The Inventory command is used to acquire the unique IDs (UID) of ISO 15693 tags in the
read zone. The two inventory methods supported are 16-slotted and single-slot. A
single-slot request allows all transponders in the read zone to reply to the Inventory
request. In cases where more than one tag is present, such a request would cause a data

collision, which in turn causes a reader to send a collision error message to the GUI. A

16-slot inventory sequence decreases the likelihood of a data collision by forcing
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compliant transponders to respond in 1 of 16 slots, based on a portion of their UIDs. To
perform a slotted sequence, the Slot Marker/End-of-Frame request is used in conjunction
with this command. Any collision that does occur in a slotted sequence can be further
arbitrated by using the anticollision mask in an algorithm similar to that outlined in the
ISO 15693 standard.

To inventory a tag, the user should:
Step 1: Click the button for Inventory in the Commands window
Step 2: Click on any flags that must be set in the Tag Flags window

Step 3: Click on Set Protocol

Step 4: Execute the command

Tag LD,
"I IRFR-100 Control
S percial furions
- Crrninaed: Tag Flag:
(3 ey oo | Dotcekn (e
} I Doutle ; B e 12 W % 2 8 I ABCon
™ Fiead Single Block T FighDuaFae i = ¥ Mo charnel AM
€ Wike Sngla Block [ & Full Power 7 Enbla TRF7960
™ Lotk Blodk I O st & Hall Power
I Fead Multiphs Blocks [~ Dphon S Protocol i CurnPoﬂ
™ Wil Multiphe Blocks ' |
Select (7] B (FE e 18 i v
G =] Musmbes of Blocks
Fieady (First) Block Humber Bllock Size
™ wiite AR Humbes of Blcks
ol Dala
" \Wrie DSFID DEFRID
" Lock DSAD e
I Get System Indo 1:4}
™ Giet Mol il Sl Stntus
147150738 = O AT 3204 1 A D00 CUACACRCH) |
S0 15593 Irveniony request.
409
ol _Cealn |
i Cloa
|.400 =
{401 . e

Figure 4-10: Inventory
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4.5.2 Read Single Block

The Read Single Block command gets the data from one memory block of the responding

tag. In addition to this data, a Block Security Status byte can be requested. This byte

shows the write-protection of the block specified [e.g., unlocked, (user/factory) locked,

etc.].

To read a single block, the user should:

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Click the button for Read Single Block in the Commands window
Click on any flags that must be set in the Tag Flags window

Optionally select a tag from the UID pulldown list in the Tag Data window and

set the Addressed flag (if only one tag is present, only one choice is available)

Enter two hex digits corresponding to the block number in the (First) Block

Number field in the Tag Data window

Execute the command.




N VN s AN R SRSSEE e i Toorta T

AFL2-MF-RFID-KIT Series

I. IEFE- 1M} Control

[ | . s N\ » = _ .‘.'-
|E l/Integratio

15633 | Find tage |
< Spacial hunclions -
Commands Ty Flage:
L leventory , Dhata Codng Moda |3 (111
C@ - : ™ Double Sub-caier e b | o
* Riead Single Block 7 FHigh Daia Fate [+ Man channel &M
™ Wike Singks Block = e & Ful Powst ¥ Enstds TRETIED
™ Lock Block ™ Addersed " Ha Powsr
i~ F .
Fiead Multiple Block s el Pk 'I Com Post
- Miultiple Bilock:s . aueill
e : Show Lock Flag .
Sty Quis et @ e |
" Seloct uin | EormmscmE - o
- Murrkss of Blocks |
Finet o Ready Fast] Block Mumber || 00 e
" Vi AF] Musnbes of Blocks @
T Lock 41 ot .
 Wike DSFID
" Lock DSFID i
T Gt Syhean Irfia (59
Gt MuLBE 5ol Stahs
)
150239 569 Shiort Fust Block Number A
1502 40 2656 Send aboited
ISERA2 TS0 - 01060003041 84220000000
1S0242890 - (10B000304184220000000
[OOIODCCERAY) = ]
Et |

Data ABBCCODOO

Data: BAABBCCDD 1 4 bytes in block 00,

Lock Flag: 00 _(fifth byte means unlocked;  if01, means locked).,

Figure 4-11: Read Single Block

4.5.3 Write Single Block

The Write Single Block request writes data to one memory block of the addressed tag(s).
In order to successfully write data, the host must know the size of the memory block of the
tag. This information is available through the Get System Information request, if supported
by the tag. A corrupted response or lack of response from TRF7960 does not necessarily
indicate a failure to perform the write operation. Additionally, multiple transponders may

process a nonaddressed request. (See Appendix A for more instructions)

To write a single block, the user should:
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Step 1: Click the button for Write Single Block in the Commands window

Step 2:  Click on any flags that must be set in the Tag Flags window

Step 3:  Optionally select a tag from the UID pulldown list in the Tag Data window and
set the Addressed flag (if only one tag is present, only one choice is available)

Step 4: Enter two hex digits corresponding to the block number in the (First) Block
Number field in the Tag Data window

Step 5: Enter 8 hexadecimal digits corresponding to the data to be written in the Data
field in the Tag Data window

Step 6: Execute the command

' IRFR-100 Control

15653 | Find togs |
Spacial hurctions
[ Tag Flags
" Invvertony Data Codeg Mode || LD [WIa] e
{“‘ ; ™ Double Sub-cames W 12 ECOFOOOOTBC300C 2 5
(D Frlld's\.ﬂﬂlﬂm T High DataRaie W Main channed &M
% \wirie S Block = & Fll Power ¥ Erabls TRF7SE0
¥ Lok Block @: R ™ Hall Powes
ke sarusen =
Wil Multple Blocks
™ Saay st @ "
s Tag Data . Tagivio Sebect P |
uip | [EcorooeTecao =) | - ot
F e o Blocks
= i [First) Block Musrkee | 00 |® Block Siew |
‘whide &F1 P
Humbses of Blocks
" Lock &F)
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el =
 Lock DSAD o
Gt System bndo f@
© Giet Mk Bl Sl Status
15IIE M = (OFODO304T B4221 004433221 10000
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1004
Claa Log
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Figure 4-12: Write Single Block
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45.4 Lock Block

The Lock Block command write-protects one memory block of the addressed tag(s). A
corrupted response or lack of response from the TRF7960 does not necessarily indicate a
failure to perform the lock operation. Additionally, multiple transponders may process a

non-addressed request.
Used to permanently lock the requested block.

To lock a block, the user should:

Step 1: Click the button for Lock Block in the Command window
Step 2:  Click on any flags that must be set in the Tag Flags window

Step 3:  Optionally select a tag from the UID pulldown list in the Tag Data window and

set the Addressed flag (if only one tag is present, only one choice is available)

Step 4: Enter two hex digits corresponding to the block number in the (First) Block

Number field in the Tag Data window

Step 5: Execute the command
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Figure 4-13: Lock Block

A NOTE:

The Option flag of the ISO 15693 defined Request flags must be set for

all Write and Lock commands to respond properly.
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4.5.5 Read Multiple Blocks

The Read Multiple Blocks command gets the data from multiple memory blocks of the
responding tag. In addition to this data, a Block Security Status byte can be requested for
each block. This byte shows the write-protection of the block specified [e.g., unlocked,

(user/factory) locked, etc.].

To read multiple a blocks, the user should:

Step 1:  Click the button for Read Multiple Blocks in the Commands window
Step 2:  Click on any flags that must be set in the Tag Flags window

Step 3: Optionally select a tag from the UID pulldown list in the Tag Data window (if only

one tag is present, only one choice is available)

Step 4: Enter two hex digits corresponding to the starting block number in the (First)
Block Number field in the Tag Data window. The blocks are numbered from 00

to FF (0 to 255)

Step 5:  Enter two hex digits corresponding to the number of blocks to be written in the
Number of Blocks field in the Tag Data window. The number of blocks in the
request is one less than the number of blocks that the tag returns in its response
E.g., a value of 06 in the Number of Blocks field requests to read 7 blocks. A

value of 00 requests to read a single block

Step 6: Execute the command
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Figure 4-14: Read Multiple Blocks

4.5.6 Write Multiple Blocks

The Write Multiple Blocks command writes data to multiple memory blocks of the
addressed tags. In order to successfully write data, the host must know the size of the
memory block of the tag. Write Multiple Blocks is an optional command, and may not be

supported by the tag (see the following screen capture).
To write multiple blocks, the user should:
Step 1: Click the button for Write Multiple Blocks in the Commands window

Step 2: Click on any flags that must be set in the Tag Flags window

Step 3: Optionally select a tag from the UID pulldown list in the Tag Data window (if only

one tag is present, only one choice is available)
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Step 4: Enter two hex digits corresponding to the starting block number in the (First)
Block Number field in the Tag Data window. The blocks are numbered from 00

to FF (O to 255)

Step 5:  Enter two hex digits corresponding to the number of blocks to be written in the
Number of Blocks field in the Tag Data window. The number of blocks in the
request is one less than the number of blocks that the tag returns in its response
E.g., a value of 06 in the Number of Blocks field requests to read 7 blocks. A

value of 00 requests a read of a single block

Step 6: Enter hexadecimal digits corresponding to the data to be written in the Data field

in the Tag Data window

Step 7: Execute the command

i ] uiD Ml A b
I DaiaCodnghode | [ UID _ [MIA]
) [ OoleSiboutes | FEBT (17 ERAROICHOR 2 S Ll
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Figure 4-15: Write Multiple Block




4.5.7 Stay Quiet

S S AEESS. R BES A oM IV

AFL2-MF-RFID-KIT Series

The Stay Quiet command is used to silence a tag, preventing it from responding to any

nonaddressed or inventory related commands. The tag does, however, respond to

requests with matching UID. As there is no response to this request from the receiving tag,

only request status and errors are reported.

To command a tag to stay quiet, the user should:

Step 1:

Step 2:

Step 3:

Click the button for Stay Quiet in the Commands window

Click on any flags that must be set in the Tag Flags window

Optionally select a tag from the UID pulldown list in the Tag Data window and

set the Addressed flag (if only one tag is present, only one choice is available)

Step 4:

T IRFR-100 Control

Execute the command
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Figure 4-16: Stay Quiet
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If you want to clear Quiet mode, see following instructions:

Step 1: Click the button for Reset to Ready in the Commands window
Step 2:  Click on addressed flag in the Tag Flags window

Step 3: Select a tag which is in Quiet mode from the UID pulldown list in the Tag Data

window

Step 4: Execute the command

At last, the tag will response to any nonaddressed or inventory related commands.

4.5.8 Select

The Select command places the addressed tag in the Select state. In this state, it
responds to requests with the ISO 15693 Select Flag set. This flag is directly controlled by
the <IsSelectMsg> field present in many ISO 15693 library request messages. Any
receiving tag currently in the Select state with UID not matching the value sent in the
request command, exits that state and enters the Ready state but does not send a reply.

(See Appendix A for more instructions)

To select a tag, the user should:

Step 1: Click the button for Select in the Commands window
Step 2:  Click on any flags that must be set in the Tag Flags window

Step 3:  Optionally select a tag from the UID pulldown list in the Tag Data window and

set the Addressed flag (if only one tag is present, only one choice is available)

Step 4: Execute the command
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Figure 4-17: Select

4.5.9 Reset to Ready

The Reset To Ready command places the addressed tag in the Ready state. In this state,

it does not respond to requests with the ISO 15693 Select Tag Flags set, but to any

nonaddressed request or request matching its UID.

This command is, in effect, the complement of the Select command, and undoes it.

To reset a tag, the user should:

Step 1:

Step 2:

Step 3:

Step 4:

Click the button for Reset to Ready in the Commands window
Click on any flags that must be set in the Tag Flags window

Optionally select a tag from the UID pulldown list in the Tag Data window (if only

one tag is present, only one choice is available)

Execute the command
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Figure 4-18: Reset to Ready

4.5.10 Write AFI (Application Family Identifier)

The Write AFI command records a new value to the AFI register (see Appendix B for AFI
codes) of the addressed tag(s). A corrupted response or lack of response from TRF7960
does not necessarily indicate a failure to perform the write operation. Additionally, multiple

transponders may process a non-addressed request.

AFI represents the tag application, and is used to extract information from tags meeting

the application criteria.

To write a tag’s AFI, the user should:

Step 1: Click the button for Write AFI in the Commands window

Step 2:  Click on any flags that must be set in the Tag Flags window
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Step 3: Optionally select a tag from the UID pulldown list in the Tag Data window (if only
one tag is present only one choice is available)

Step 4: Enter the desired AFI code in the AFI field in the Tag Data window (in
hexadecimal)

Step 5: Execute the command
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: Special lunctions
Commands Tag Flags
T [nwenioy | DaaCodnghods | 8| uiD [m]al I A6Con
™ Double Sub-camer m 12 EQO7000O0NSC300SC 3 S
I~ Fead Single Block ¥ High DataRais = [ Mar channel AM
™ ‘wike Singhe Block. T Seloct (= Full Power [¥ Ensble TRF7360
™ Lock Block I Addessed " Hall Powers
" Resd Mubiple Blocks [ ComPot
-pim St Protoced
€ Wite Mukipke Blocks
" Stay Quiet TagDala e —— etect Port |
W uip | [E0070000TECI00SC Bl el
L ifinen inPieeey {Fist] Block Mumber Block Size |
<D £ Vo h) Mumber of Blocks |
| € Leckan oaa |
A
 Wibe DSFID ceml
 Lock DSAD @
AR ﬂ
™ Get Systemndo - [:9
Gt Muk Bl Sel Status Em i
17.44:20. 750 -~ 0 OBONNE041 54227050000
17.44: 20,346 <~ 01 DBOD03041 84227060000
Fiequest mode.
100
Ext I

Figure 4-19: Write AFI

A NOTE:

The Option flag (bit 7) of the ISO 15693 defined Request flags must be

set to 1 for all Write and Lock commands to respond properly.
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4.5.11 Lock AFI (Application Family Identifier)

The Lock AFlI command write-protects the AFI register of the addressed tag(s). A
corrupted response or lack of response does not necessarily indicate a failure to perform
the lock operation. Additionally, multiple transponders may process a nonaddressed

request.
Used to permanently lock the AFI.

To a lock tag’s AFI, the user should:

Step 1: Click the button for Lock AFI in the Commands window
Step 2: Click on any flags that must be set in the Tag Flags window

Step 3: Optionally select a tag from the UID pulldown list in the Tag Data window (if only

one tag is present, only one choice is available)

Step 4: Execute the command

"% IRFR-100 Control

15693 | Find tags |
o Data Mode | 1][E} M. A
. S [ Double Sub-carer [% 17 EOT0N0IECHON 3 5 e
o S
™ ‘Wrke Single Block Feaa & Full Powet [+ Enable TRF7960
™ Lock Block [~ Addressed " Hal¥ Power
™ Fieed Multiple Blocks W Dpion Set Frotocal Com Poit-
e |LEDs SetPo|
" Stap Quiet @ i P
=S TagData : Toglnio ]
s wip | |ECOROOOEC3004C Number of Blocks |
{First) Bllock Numbes | Block Size |
Mumber of Blecks
Dsta
DSAD |
Y
" Get System Info - @
™ Gel MBI Sel Stahss
1811:21.282 > D10B000304154 227050000
18:11:21.438 <= (10B000Z04184227050000
Request mode.
]
_I]nuhw
Sl

Figure 4-20: Lock AFI
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A NOTE:

The Option flag (bit 7) of the ISO 15693 defined Request flags must be

set to 1 for all Write and Lock commands to respond properly.

4.5.12 Write DSFID (Data Storage Format ID)

The Write DSFID (data storage format ID) command writes a new value in the DSFID

register of the addressed tag(s). A corrupted response or lack of response from the

TRF7960 does not necessarily indicate a failure to perform the write operation.

Additionally, multiple transponders may process a honaddressed request.

To write a tag’s DSFID, the user should:

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Click the button for Write DSFID in the Commands Window
Click on any flags that must be set in the Tag Flags window

Select a tag from the UID pulldown list in the Tag Data window (if only one tag is

present, only one choice is available)

Enter the desired DSFID code in the DSFID field in the Tag Data window (in

hexadecimal)

Execute the command
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% IRFR-100 Control

1555{3|me|
Commands Tag Flags Spoeial funclions
r Data Coding Mode | # uip M. A
A ™ Double Sub-camer m 12 ECORDOOONBC30ODSC 3 5 I AGC on
" Flaad Single Black 7 HighDua e ok = ¥ Main channel &AM
™ WWiite Single Block T & Full Power [# Enabls TRF7350
£ Lock Black @ I~ Addessed " Half Powes
f ke [P 5 2
ol Pitocel
™ Wite Muliple Biocks = |
T Stap Quiet TagData @ Tt st P |
i ) e [
" Reset to Ready {Fast] Block Numk amsn:
= ! |
Die ] Nurmber of Blocks
" Lock &R il
(B e ®
ool ]
" Lock DSFID e
Gt System Info - {@
Gt Muk Bl Sel Stabus
181314.761 > (1080003041 342231 80000
181314917 <= 01 0B 0003041542231 0000
Request mode.
[00]
Clear Log
_ & |

Figure 4-21: Write DSFID

A NOTE:

The Option flag (bit 7) of the ISO 15693 defined Request flags must be

set to 1 for all Write and Lock commands to respond properly.

4.5.13 Lock DSFID (Data Storage Format ID)

The Lock DSFID command write-protects the DSFID register of the addressed tag(s). A
corrupted response or lack of response from TRF7960 does not necessarily indicate a
failure to perform the lock operation. Additionally, multiple transponders may process a

nonaddressed request.

Used to permanently lock the DSFID.

To a lock tag’s DSFID, the user should:




Step 1:

Step 2:

Step 3:

Click the button for Lock DSFID in the Commands window

Click on any flags that must be set in the Tag Flags window

one tag is present, only one choice is available)

Step 4:

it IRFR-100 Control

Execute the command

et AR

AFL2-MF-RFID-KIT Series

Optionally select a tag from the UID pulldown list in the Tag Data window (if only

Special hunctions

™ AGCon

¥ Man charnel AM
W Enable TRFT360

Com Peel

15633 | Find tags
Crmands - +  Tag Flags
o Dist Mode | 8| uio [mlal
cackss) I Double Sub-cosimr I% 2 EGOTO000IECI0RN 3 8
" Read Single Block F FighDeta Rl ol x
" Wike Single Block T St = Full Powses
" Lock Black I Addessed ™ Hall Power
C ResdMiieBocks [T Goion | et Prooool |
(™ Swthe Mubipls Blocks
" Stay Quist ~TagData- @ T
" Select T | e e | [ st
ot fioay (Fist) Block Number | Black Size
BT Number of Blocks
" Lock AR S
T wribe DSFID o’ [
® n
| Get Syshem Info ]
| € GelMulBE Sel Stahs Execute
181314.760 > 0100030418422 0000
19131497 < D10BD003041842291 80000
o

Figure 4-22: Lock DSFID

A NOTE:

The Option flag (bit 7) of the ISO 15693 defined Request flags must be

set to 1 for all Write and Lock commands to respond properly.

L B AEESS. Bl BESAE VS
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4.5.14 Get System Info

The Get System Info command retrieves identification, application family, data formatting,
and memory block sizes as specified in the 1ISO 15693 standard (if tag supports this

command).

To get system information, the user should:

Step 1:  Click the button for Get System Info in the Commands window
Step 2:  Click on any flags that must be set in the Tag Flags window

Step 3: Optionally select a tag from the UID pulldown list in the Tag Data window (if only

one tag is present, only one choice is available)

Step 4: Execute the command

':- IRFR-100 Control
15633 | Find tags |
Commands: Tag Flag:
r~ "l uin [Mlal
Ineackos; I Double Sub-camnr [l’:'—:‘-——j E::"’""d’ 12 ECOPONOTECIDEE 3 5 T
" Read Single Block hd ¥ Main charnel AM
" Wiite Single Block | T e & Full Power ¥ Enatle TRF7380
" Lock Block ™ Addreseed " Half Power
" Rlesd Mulipis Blocks I Opion St o | Com Pod
£ Wite Mubiple Blocks
T Sty uiet o Dok . = =
o uip |[Ecoromoniecaost ]| | e
" Regst o Ready {First] Block M B
© Wis4f] Number of Blocks
" Lock AF1 E
© Wike DSFID oerw [
| LeckDSAD o [
(9 = Get System Info (:4}
| GetMutBKSelStohs f Execute
| |
182226242 - U10ADDIGO4TE022B0000
182226 382 <= (N 0AND03041 802280000
Request mode.
[00FSCODC31 S000007E M 05371338 ]
Clear Log
Es
DEFID: 18+« Mumber of Blocks: 3f [ 00~3f, 64 blocks )
AFT: 05 Elock Size: 03 ([ 00~03, 4 bytes Jv

Figure 4-23: Get System Info
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4.5.15 Get Multiple-Block Security Status (Get Mult_Blk Sel Status)

The Get Multiple-Block Security Status (Get Mutt. Blk. Sel Status) command gets a block
security status byte for each block requested. This byte encodes the write protection of the

block specified (e.g., unlocked, (user/factory) locked, etc.).

To get multiple block security status, the user should:

Step 1: Click the button for Get Mult.Blk.Sel Status in the Commands window
Step 2:  Click on any flags that must be set in the Tag Flags window

Step 3: Optionally select a tag from the UID pulldown list in the Tag Data window (if only

one tag is present, only one choice is available)

Step 4: Enter two hex digits corresponding to the starting block number in the (First)
Block Number field in the Tag Data window. The blocks are numbered from 00

to FF (0 to 255)

Step 5:  Enter two hex digits corresponding to the number of blocks to be written in the
Number of Blocks field in the Tag Data window. The number of blocks in the
request is one less than the number of blocks that the tag returns in its response
E.g., a value of 06 in the Number of Blocks field requests to read 7 blocks. A

value of 00 requests to read a single block

Step 6: Execute the command
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'l IRFR-100 Control
15693 | Fin tags |
S T.?H:msmm Diatadng o %W%‘%L
* Read Singie Black @ [Tostais ]
™ \Wike Single Block R % Full Power
" Lock Block I Addersad € Hal Powss
" Fiead Mulipie Blocks I~ Option Set Piotocol
™ \Wieke Mubipls Blocks - -
" Stayp Quiet ~TagOsta @ =
2o up [[E7000980%_I| ™ | e s |
FReset to Ready (Fist] Block, 0 Block Size |
f aEl Humber o © @
Bl Dats | ==
" Wike DSFID peip —
" Lock DSAD P T
| Get System Info ; @
(1) Fosmmam]

~ Special funclions -
™ AGC on

¥ Enable TRF7360

[¥ M channel AM

18:41:41.423 - (N OCO003041 S0R 000030000
13:41:41.564 <= O QCO00 3047 S02 2000030000
{lmrndn

I

N

[O0O0000000]: block 00-03 are all unlocked [ iftag is locked, it will response 01

Figure 4-24: Get Multiple-Block Security Status

I+
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4.6 Find Tags

The Find tags window enables the query of the RF field for all supported tags. It
continuously sends an Inventory request and displays all the tag labels found within the
read range of the reader. The user can select the appropriate buttons that correspond to

the protocol field.

' IRFR-100 Conirol

15693 Find tags I

- — Special functions
15693 v
Count 4 [~ AGC on
UIDs V¥ Main channel Ak
ED07000023059CA7 ¥ Enabls TRF7960
EO07E151C9447239
EO02218941D80DEOC
E00F000018C3008C
— Com Port
Select Port |

F——r——1 ¥ Selectal

150 156493 Inventaory request. A

[.40] h |

[.40]

[.40]

[.40]

ot L _Deals |
[.40] »| Exit |

Figure 4-25:

Once the Run button is clicked, the window shows all tags found within its reception area.

This command runs until the Stop button is clicked (shared location with the Run button).
An indicator for the supported standards is active when the particular protocol is running.

This moving right cursor can be found located left of the Select All button.

This command is recommended for demonstrations, as it requires no specific knowledge

of commands/flags for each protocol.




BN T e
&), |E|., Integration!Corp.
‘ 7N\

& .-“[7
i
- -

AFL2-MF-RFID-KIT Series

Appendix

A

Multiple Tags
Writing Instruction
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A.l Inventory Request

With the Inventory request, all the UIDs from the tags in the reader field are displayed.

15693 |Fndlus|

~ Commands |- Tag Flags s L
(9 I Double Sub-canie D’Iﬂ*‘j‘ e AL ||| ascen
[ . lTowofd = ;
Flead Single Block ¥ High Dsts Rate 9 EQOPENSICoa4T238 2 4 W Main channsd AM
1~ \Wiribe Single Block I A &+ Full Power ¥ Enabls TRF7360
" Lock Black ™ One st " Hali Power 7
" Read Muliple Blocks ™ Option . SetP . f I.‘.mPnﬂ
™ \Wiite Multipls Blocks |
" Stag Guist A T
[ ha D - TagIrio — -
T Selact uip [Fiorooomz0seAr 3 o
= = Mumber of Erlock:
r‘ eset lo Ready [First] Block Numbser | Block Size |
hespdndl Mumbes of Blocks |
C Lockan Data |
i DSFID |
" Lock DSFID i :
" Giet System nfo | ! | @
| GetMutBE Sel Status Exsculs [}
1430044 216 <= (R 000304140601 000000 A~
ii%]mmlmwmﬂ
P
4 Clear
[40] _Clearlog |

A.2 NON - ADDRESSED Mode

In NON-ADDRESSED mode, users can write data to multiple tags at one time.

= Needn't choosing the UID of the tag
= Un-check the 'Addressed' flag
= Check the 'Option' flag
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'l IRFR-100 Control

15693 | Find tage |
Coremaryds Tag Flage 1
" Inventay [ata Coding Mode | | 121e] [mlal I AGCon
™ Double Sub T 7 EOOVOO0OZ3053ICAT 0 1
(  Flead Single Block [Tou =l |a  Eooreisicarzm 2 4 F Man channel Ak
)

¥ High Data Fiate
¥ Wiite Single Block ISt @ & Ful Power ¥ Enable TRF7960

" Hall Powss

™ Lock Block I Addessed

™ Rlead Mulike Blocks F oo | sePuoca | - Com Pod

" Wiite Multiple Blocks

T
i filsatia Taglnio-

" Select iﬁ B3
uin s [ Humber of Blocks

" Reset to Ready - :
[First] Block Mumber Block Size
S [* |3

" Lock AFI
" Wite DSFID
" Lock DSFID

e
™ Gat Syztem Info | - = =] @

| © Get MBI Sel Status Brce |

A.3 ADDRESSED Mode

In ADDRESSED mode, you can write data to a specific tag.

» Choose the UID of the tag
» Check the 'Addressed' flag
= Check the 'Option' flag




e e el ) S
= T

I Tag Flage- 1 | Special functions
i ko ' DataCodngMode | # | ui mlal I ABCon
I~ Double Sub-camer 7  EDO700D0Z3059CA7 0 1

 Read Siny B ik vaen [esters =] |3 coommiconerzss 2 4 7 Hass charmelAM
(} = wmsmo I Select @ & Full Power ¥ Enabls TRF7360

1 Lock Block 7 Addisiied T Hall Power ' :

" Resd Muliple Blocks " Opiion SetProoca | o Pk

I Wiibe Mulliple Blocks [

* ol b € “Toginio

" Selsct [Eooroomziosach? ]| - p—
2 o | .ET.WM? = R
A [Fuet] Block: : w Block Size |
WL Musmbes of Blocks | @
 Lock AF1
Dats
SR il
DSHB
" Lock DSFID —— 9
a0 | o
Gt System nfo
| Gel Muk B Sel Status -
41730735 > O117000304185221 A75C0 523000007E OUOTESE 4 20000
141730922 < O117000304186221479C0 523000007 E OO0TESEIA1 20000
Request mods.
[013]
_ & |

Reading back the written data from a specific tag:

» The 'Addressed' flag has to be selected
= The 'Option’ flag is optional

If the “Option” flag is set, then the last two digits (when a Read single block is executed)

will designate whether the tag is unlocked (00) or locked (01)):
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"Il [RFE-100 Contral

15693 | Find tage |
- Comnmands - T ; 1~ Speci hurchons
L e _ Data CodngMode | | up___ [mfa] I AGCon
(9 = : ™ Diouble Sub-cani IH!JCH ;i FJ EQO7OO003059CAT 3 6
1] = Fead Single Block ¥ HighDatah, 3 EDOTEISICIMMTEIS 2 4 ¥ Main charnel AM
T Wite Single Block I Select & Ful Powst ¥ Enable TRF79E0
- e -- |
" Read Muliple Blocks ™ Opion Sei Protocal | s
T Wike Multipke Blocks L -
" Stay Quiet o =5 @ ;
= Select e [ = el 11
e UID | [ECOTOODOZINEIACAT | | Nt of Blocks |
{Fiest} Block Mumbes || 00 Block Size |
= Wibe AFI Mol Bk L=
™ Lock AF) Bl o= yr =
£l a0
© Wiite DSFID D
™ Lock DSFID P
 Gat Inf B
| © GetMukBRSelStatus |
Request made, -~
|D0BB228A11]
144159014 - 01130003041822204 7900 523000007E 0000000
144159155 < 01130003041 8222047900 523000007E 0000000
Reques rmods.
Pagion wu g1 s

A.4 SELECTED Mode

Setting a tag in selected state:

=  Choose 'Select' command

*» The 'Addressed' flag has to be set

= Choose the UID of the preferred tag




FE-1M Control

™ Irwerkory

" Read Single Block
" \Wite Single Block.
™ Lock Block

" Read Multiple Blocks
I wihibe Multiple Blocks
1. " Stay Quiel
Slar=

" Reset to Feady

™ \Write AF|

™ Lock &F1

" Write DSFID

" Lock DSFID

™ Get System Info

i

™ Ged Mult Bl Sel Status

[~ Tag Flags 1
™ Diouble Sub-camier Dt Coxins Hosle ;
ot <] |3
[¥ High Data Fiste
I Select = Full Power
e
™ Opbon SHPMI
[ TagData [:’39
un| [Eommsicszs ||
{Fist) Block Humber |
Number of Blocks |
2
DSFID |
 —

uip Ml A
EQO7OOOO2Z0DSACAT O 1
EQOFENSICIAATIE 0 2

Murmbes of Blocks |
Block Size |

I Main charnel AM
¥ Ensble TRF7360

145017.199
145017340
Request mods.
100]

-5 0120003041 82225397 2040951 81 07EDNOOD
<= 0120002041 82225337 2640351 81 07 EQDOOD

i

When atag is set in selected state, all other requests will not need to choose its UID.

Writing data to a tag, which is in selected state:

» The 'Select' flag has to be set

=  Check the 'Option' flag




: [ ] un M A
 lowerkory Data Coding Made
! I Double Sub-carer 7 EGO7000023053CAT D 1 A
" Fead Single Block 3 frodoa =] |5 coomscansrans o 2 ¥ Main channel A
1 - [ High Data Rate
5 & e Singhe Black. Fs % Full Powet ¥ Enats TRFTIED
| LockBlock I Addessed " Hal Power
" Read Multiple Blocks ¥ Opticn SatPrr.Inedl' | Coen Poet
" ‘Wite Muliple Blocks | ! [
Sty Quist :
[ TeaDsia el
£ Select UG = —
S Mumber of Blocks
e e 5] (3) ot
™ Wrike AF]
" Lock AFl
 Wite DSFID
" Lock DSFID
A |
Gt Systen Info |
| GetMutBlkSelStotus | Exsculs
150410736 -» OI0FO00304165221 00CCIEFF440000
150410908 <~ O10FO003041 65221 00CCIFF440000
Requet! mods,
13
_ &= |

Reading data from a selected tag:

» The 'Select' flag has to be set




[LFammaoce:: b ' [l uiD [MIA]
Lo Dists Coding Mode
(:1) I Double Subrcarier froadt 5] 5 COOTOISICRATZN 3 2 I Aaco
1= nmg;.mgm % High Dala Rale 12 EOO7OOOOMECIC0SC 3 3 ¥ Man channel AM
™ Wiite Single Block @ & Full Poves ¥ Enable TRF7380
™ Lock Block I Addessed " Half Power !
€ Read Multiple Blocks I Opiion Set Frotocal | Tk
1™ inke Muliple Blacks
T Stay Guiet [ eloct Pt |
Tag Data o ~Tag Info- -
 Select T e ,
I Reset to Ready byl
: e I TC I e
W A Nureber of Blocks =
" Lock AFl
Data
 ‘Wke DSFID —_—
DSFID
™ Lock DSFID
ARl
Gl Spstem Info @
" Get Mult Bl Sel Statuz [ Exscuts ||
?ta]mmrmd& =
034753 703 - (OB 181 220000000
034753843 < D10B00D304121220000000
Request mode.
|00CC23FF44)

If we want to select the second tag, the first tag (the one in the selected state) has to be

deselected first.

To deselect the first tag:

» The 'Select' flag has to be set




= Tag Flags : - Spacial funclions

€ Iwertoy DataCodngMode |2 | D [wlal

I ™ Double Sub-casier 2 7 EOUFODO0ZIOSACET 2 5 L EiE
T Rlead Single Block  Hich Toddd =] |g  poormsicessTze 3 6 I Main charnel AM
€ Wiite Single Block. & Full Powst ¥ Enable TRFT3E0
" Lock Block T " Half Power :
" Read Muiple Blocks I~ Ogtion Supom| ':""'P*_"‘
£ Wite Mubipis Blocks
™ Stay Quist ; :

TagDiata oI

s o I— | e
Orms] s — o
i e |

W Nosnbor of Blocks L -

™ Lock AF1 T 3

T wite DSFID Gl |

" Lock DSFD —

" Gel System Info I& | @
| GelMubBE Sel Stahs: Execube
150 15633 Inventony request, -
P |
i

Clear

. . _Cealog |
140 » £t

Setting the second tag in selected state, please return to follow the steps of A.4.

-
=
=t
-
-
5
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B.1 Introduction

This document provides the information for application developer to understand the
IRFR-100 - TestDIl Program architecture and application programming reference. The
demo program is developed by using Microsoft Visual Studio .NET 2003. MFC library. And
the demo program for WiIinCE is developed by Microsoft eMbedded Visual C++ 4.0 MFC
library.

B.2 How to use

Before you can utilize the IRFR-100 software application programming interface, you have
to do some basic initialization. The SDK package includes one dynamic link library named
“IRFR_100_DLL.dIl". You need to include “IRFR_100_DLL.h" in your application header file
and set “IRFR_100_DLL.lib" in project linker input, then you can use its APIs.
IRFR_100_TestDII_C.rar will demonstrate how to use IRFR_100_DLL_C library.

IRFR-100-TestDIl Application Architecture :

f .

START+ Include Dependencies.«
. :> 1. Include IRFR_100_DLL. he
2. Import IRFR_100_DLL lib for linker
3. Import IRFR_100_DLL dIl for application programs
- >

i1

s g
Global Variable:«
1. Declare TagFlag, TagData, Tanlnfo, structure variables+

2. Create buffers of TaglDs, TaaMum, RS5)., Security and 4

otherss

r o "y
CninitDialog~

1. Enable / disable log to file or log to screens

2. Open cam port [ APAIsta is "COMp", WinCE is "COMp:" 1+
L 3. 2etProtocnl| (default setting)+

Iyl
Feqguest Command.«

ENDw« 1. Uncomment each section of request functions to see the 4

. resultd
<:| o Section 49 ~4 18 it IRER-100-TestDIl source Cods are

demonstration of request commands under 15015633 +
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B.3 Tag Information Structure

The data structure contains all information about RFID Tag. Below are the declarations of

TagFlag, TagData, Taginfo, RSSI and the description of entries.

B.3.1 Tag Flag

struct  tagflag {
int t15CodingMode;
int  t15bSubCarrier;
int tl5bDataRate;
int  tl15blnventory;
int tl5bSelect;
int tl15bAddress;
int  t15bOption;
int  t15iFullPower;

I3

typedef struct tagflag TagFlag;

. pesepton

C vae=o vae=1
t15CodingMode 1loutof4 1 out of 256
t15bSubCarrier single sub-carrier double sub-carrier
tl5bDataRate low data rate high data rate
t15blnventory other request inventory request
t15bSelect disable select mode enable select mode
t15bAddress non-addressed mode addressed mode
t15bOption disable option enable option
t15iFullPower full power half power

B.3.2 Tag Data

Struct  tagdata{

Page 56
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char t15UID [CMD_LEN];
char t15FirstBN [HEX_LEN];
char t15NumBI [HEX_LEN];
char tl5Data [CMD_LEN];
char t15DSFID [DSFID_LEN];
char t15AFI [HEX_LEN];

I

typedef struct tagdata TagData;

CVamable  peserpton
t15UID Tag UID CMD_LEN = 2048
t15FirstBN First block number HEX LEN =4
t15NumBI Number of Blocks HEX_LEN =4
t15Data Block data CMD_LEN = 2048
t156DSFID DSFID number DSFID_LEN =4
t15AFI AFI number HEX_LEN =4
B.3.3 Tag Info

struct  taginfo{
char DSFID [DSFID_LEN];
char AFI [HEX_LEN];
char NumofBlk [HEX_LEN];
char BIkSize [HEX_ LEN];
h
typedef struct taginfo Taginfo;

DSFID DSFID number DSFID_LEN =4

AFI AFI number HEX_LEN =4

NumofBlk Number of Blocks HEX LEN =4
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BlkSize | Block size HEX_LEN =4 ‘
B.3.4 RSSI
struct  rssi{
char Slot [BUF_LEN];
char UID [CMD_LEN];
char AM [BUF_LEN];
char PM [BUF_LEN];
I
typedef struct rssi RSSI;
Variable Description
Slot Slot number (1 ~ 16) BUF_LEN = 36
uiD Tag UID CMD_LEN = 2048
AM Main channel BUF_LEN =36
PM Sub channel BUF _LEN =36

B.3.5 Request Command Type

These are definitions of request command type used by IRFR_RequestExecute()

function
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

INVENTORY
READ_SB
WRITE_SB
LOCK_B
READ_MB
WRITE_MB
QUIET
SELECT
READY
WRITE_AFI
LOCK_AFI
WRITE_DSFID
LOCK_DSFID
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#define SYSTEM_INFO 13
#define MBS_STATUS 14

B.4 Software APIs
BOOL IRFR_FindPort (void)

This function can be used to find com port and open it automatically.

[ Parameter ]

None.

[ Return]

If open IRFR-100 device com port successfully, it return 1, otherwise return 0.

Example :
IRFR_FindPort ();

BOOL IRFR_FindSinglePort ( char * Port)

This function can be used to open com port manually.

[ Parameter ]

char * Port: assign IRFR-100 device com port name.

[ Return]

If open IRFR-100 device com port successfully, it return 1, otherwise return 0.

Example :

XP/Vista: BOOL IRFR_FindSinglePort ( "COM4");
WinCE: BOOL IRFR_FindSinglePort ( "COM4:" );




L RRESTIENS TR e, T RT T T A SRS R ESEEAE . B TNOER

AFL2-MF-RFID-KIT Series

int IRFR_logAddFile (char * msg)
This function can be used to write string to user defined log file. Remember to call

IRFR_SetFilePath() to set log file pathname first.

[ Parameter |

char * msg : assign user defined string.

[ Return]
If write string successfully, it return 0, otherwise return 1 (NULL_FILE_PATH).

Example :
IRFR_logAddFile ( “Com Port Found!! );

Int IRFR_logAddScreen (char * msg)
This function can be used to write string to user defined MFC CEdit control variable and show it

on the screen. Remember to call IRFR_SetLogger() to set CEdit control variable first.

[ Parameter |

char * msg : assign user defined string.

[ Return]
If write string successfully, it return 0, otherwise return 2 (NULL_LOGGER).

Example :
IRFR_logAddScreen ( “Com Port Found!!”);
void IRFR_SetFilePath ( char * path )

This function can be used to set log file pathname.

[ Parameter |

char * path : assign user defined file pathname.

[ Return]
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None.

Example :
IRFR_SetFilePath ( "TestDIl.log" );

void IRFR_SetLogger ( CEdit *logger)
This function can be used to set MFC CEdit control variable.

[ Parameter |

CEdit *logger : assign user defined CEdit control variable.

[ Return]

None.
Example :
IRFR_SetLogger ( &m_myLogger );
void IRFR_SetLogFile (bool result)

This function can be used to enable or disable log to file feature.

[ Parameter |

bool result : assign true to enable log to file feature, or false to disable it.

[ Return]

None.

Example :
IRFR_SetLogFile ( false);
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void IRFR_SetLogScreen ( bool result)
This function can be used to enable or disable log to screen feature.

[ Parameter |

bool result : assign true to enable log to screen feature, or false to disable it.

[ Return]

None.

Example :
IRFR_SetLogScreen ( false );

void IRFR_ClearLog (void);
This function can be used to clear CEdit control variable buffer and clear screen data.

[ Parameter |

None.

[ Return]

None.

Example :
IRFR_ClearLog ();

int IRFR_SetProtocol ( TagFlag tf );

This function can be used to set or update operation flags of IRFR-100 device.

[ Parameter |

TagFlag tf : assign user defined TagFlag structure.

[ Return]

If success, return 0, otherwise return 1.

Example :
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m_tf -> t15CodingMode = 0; /l'1 out of 4
m_tf -> t15bSubCarrier = 0; /I single sub carrier
m_tf -> t15bDataRate = 1; /I high data rate
m_tf -> t15binventory = 1; /l inventory request
m_tf -> t15bSelect = 0; /l disable select mode
m_tf -> t15bAddress = 0; /I non-addressed mode
m_tf -> t15bOption = 0O; /I disable option
m_tf -> t15iFullPower = 0; /I 0:enable full power, 1:half power

IRFR_SetProtocol ( *m_tf);
int IRFR_RequestExecute (int cmdno, char *reply, TagFlag tf, TagData
*td )
This function can be used to execute request command of ISO 15693. And IRFR-100 response

data will be saved in reply buffer.

[ Parameter |
intcmdno :  assign request command type.
char *reply : assign user defined buffer to save data responded from IRFR-100

device.
TagFlag tf : assign user defined TagFlag structure.

TagData *td : assign user defined TagData structure.

[ Return]
If success, return 0, otherwise return 1.

Example :

IRFR_RequestExecute ( INVENTORY, m_reply, *m_tf, m_td );

void IRFR_FindRun ( char *TaglDs, char *TagNum )
This function can be used to find the UIDs of all tags (only ISO 15693 support) in the Antenna

area automatically.

[ Parameter |

char *TagIDs : assign user defined buffer to save all Tags UIDs.
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char *TagNum :  assign user defined buffer to save Tag number.

[ Return]

None.

Example :
IRFR_FindRun ( m_TaglDs, m_TagNum );

void IRFR_FindStop (void)
This function can be used to stop finding Tags.

[ Parameter |

None.

[ Return]

None.

Example :
IRFR_FindStop ();

void IRFR_GetUIDs ( char *reply, char *TagIDs|[ ], char *TagNum )
This function can be used to parse the given reply buffer to retrieve Tag UIDs and Tag number.

[ Parameter |
char *reply : assign reply buffer which contains responded data from IRFR-100
device.
char *TagIDs[]: assign user defined buffer to save all Tags UIDs.

char *TagNum :  assign user defined buffer to save Tag number.

[ Return]

None.

Example :




L V. Wl s & A CEW HER SRES 4 - Fi T PR el R U SRS

mgm @ EASSTose 2
|El, Integration!Corp.

=y

AFL2-MF-RFID-KIT Series

IRFR_GetUIDs ( m_reply, TaglDs, TagNum );

Remember to call IRFR_RequestExecute (INVENTORY, m_reply, *m_tf, m_td ) first to get all

tags information from IRFR-100 device and save them in the reply buffer.

void IRFR_GetRSSI ( char *reply, RSSI RSSIs[ ])
This function can be used to parse the given reply buffer to retrieve RSSI information.

[ Parameter |
char *reply : assign reply buffer which contains responded data from IRFR-100 device.

RSSI RSSIs[ ] : assign user defined RSSI structure to save all Tags RSSI info.

[ Return]

None.

Example :
IRFR_GetRSSI ( m_reply, RSSIs);

Remember to call IRFR_RequestExecute (INVENTORY, m_reply, *m_tf, m_td ) first to get all

tags information from IRFR-100 device and save them in the reply buffer.

void IRFR_GetBlockData ( char *reply, TagData *td )
This function can be used to parse the given reply buffer to retrieve single block data of

specified block index.

[ Parameter |
char *reply : assign reply buffer which contains responded data from IRFR-100 device.

TagData *td : assign user defined TagData structure to save block data.

[ Return]

None.

Example :
IRFR_GetBlockData ( m_reply, m_td );
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Remember to call IRFR_RequestExecute ( READ_SB, m_reply, *m_tf, m_td ) first to get

specified tag information from IRFR-100 device and save them in the reply buffer.

void IRFR_GetMultiBlockData ( char *reply, TagData *td );
This function can be used to parse the given reply buffer to retrieve multiple block data of

specified block index range.

[ Parameter |
char *reply : assign reply buffer which contains responded data from IRFR-100 device.

TagData *td : assign user defined TagData structure to save multiple block data.

[ Return]

None.

Example :
IRFR_GetMultiBlockData ( m_reply, m_td);

Remember to call IRFR_RequestExecute ( READ_MB, m_reply, *m_tf, m_td ) first to get

specified tag information from IRFR-100 device and save them in the reply buffer.

void IRFR_GetTaginfo ( char *reply, Taginfo *ti, TagFlag tf, TagData td )
This function can be used to parse the given reply buffer to retrieve total block number and

block size of specified tag.

[ Parameter |

char *reply : assign user defined buffer to save data responded from IRFR-100
device.
Taglnfo *ti : assign user defifned Taglnfo structure to save tag information.
TagFlag tf : assign user defined TagFlag structure.
TagData *td : assign user defined TagData structure.
[ Return]

None.
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Example :

IRFR_GetTaglInfo ( m_reply, m_ti, *m_tf, *m_td );

Remember to call IRFR_RequestExecute ( SYSTEM_INFO, m_reply, *m_tf, m_td )
first to get

specified tag information from IRFR-100 device and save them in the reply buffer.

void IRFR_GetMultiBlockSecurity ( char *reply, char *SecurityData )

This function can be used to parse the given reply buffer to retrieve the status (lock or unlock) of

multiple blocks.

[ Parameter ]
char *reply : assign reply buffer which contains responded data from IRFR-100 device.

char *SecurityData : assign user defined buffer to save the status of multiple blocks.

[ Return]

None.

Example :

IRFR_GetMultiBlockSecurity ( m_reply, m_SecurityData );

Remember to call IRFR_RequestExecute (MBS_STATUS, m_reply, *m_tf, m_td ) first to get

specified tag information from IRFR-100 device and save them in the reply buffer.

B.5 Example Code

Please extract IRFR_100_TestDII_C.rar (XP/Vista) or IRFR_100_TestDIll_MFC_CE.rar
(WinCE) in the “IRFR-100 APPLICATION SDK” package and uncomment one of section

B.4 and build the project to show the demo application.
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ISO/IEC 15693
Reference Material
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C.1 UID Format

The tags are uniquely identified by a 64-bit unique identifier (UID). This is used for
addressing each tag uniquely and individually during the anticollision loop, and for
one-to-one exchange between a reader and a tag.

The format of the UID is shown below:

Bits 64 to 57 Bits 56 to 49 Bits 48to 1

EO Manufacturer code IC serial number

The UID is composed of:
e The 8 MSBs, which are EO.
e The 8-bit IC manufacturer code

o A unique serial number of 48 bits assigned by the IC manufacturer

C.2 Tag Memory Organization

Tag memory is organized into blocks of bytes. Addressing is by block only. There is no
individual byte addressing for read or write; the whole block is accessed. It is analogous to
a spreadsheet with rows and columns, where addressing accesses a whole row at once.

The format of tag memory is shown as follows:

Bits 16 to 14 Bits 13t0 9 Bits 8to 1

RFU Block size in bytes Number of blocks

« Block size is expressed in 5 bits, allowing up to 32 bytes, i.e., 256 bits. It is one less
than the actual number of bytes. E.g., a value of 1F indicates 32 bytes; a value of 00
indicates 1 byte.

o Number of blocks is defined in 8 bits, allowing up to 256 blocks. It is one less than the
actual number of blocks. E.g., a value of FF indicates 256 blocks; a value of 00
indicates 1 block.

¢ The 3 most-significant bits are reserved for future use and are set to zero.

This addressing scheme limits the total storage of the tag to 8K bytes.
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C.3 Flag Definitions

o High Data Rate: the default data rate is used for maximum detection range. If High
Data Rate is selected in the Tag Flags window, communication with the tag is faster,
but the range is reduced.

o AFlis present: The default setting for the AFI (Application Family Identifier) is off. If
AFl is present is selected in the Tag Flags window, AFl is enabled in commands and
responses.

« One Slot: the definition of slot, as used in the software, is the number of tags that may
be received at a time. The default is 16. If only One Slot is selected in the Tag Flags
window, the algorithm detects a flag sooner, but stops after detecting the first tag.
Other tags in the reception range of the reader are ignored.

o Select: the default is off. Request executed by any tag according to the setting of
Addressed flag. If select flag is selected in the Tag Flags window, request executed
only by tag in selected state. The Addressed flag is set to 0 and the UID field is not
included in the request.

o Addressed: the default setting is off. Request is not addressed. UID field is not
included. It can be executed by any tag. If addressed flag is selected in the Tag Flags
window, request is addressed. UID field is included. It is executed only by the tag
whose UID matches the UID specified in the request.

o Option: Meaning is defined by the command description.

C.4 Application Family Identifier (AFI) Definitions

AFI Most Significant AFI Least Significant Meaning Tags Respond From Examples/Note
Nibble Nibble
0 0 All families and subfamilies No applicable reselection
X 0 All subfamilies of family X Wide applicable
preselection
X Y Only the Yth subfamily of family
X
0 Y Proprietary subfamily Y only
1 0,Y Transport Mass transit, bus, airline
2 0,Y Financial IEP, banking, retail




-
=
=t
-
-
5

AFL2-MF-RFID-KIT Series

3 0,Y Identification Access control

4 0,Y Telecommunication Public telephony, GSM
5 0,Y Medical

6 0,Y Multimedia Internet services

7 0,Y Gaming

8 0,Y Data storage Portable files

9 0,Y Item management

A 0,Y Express parcels

B 0,Y Postal services

C 0,Y Airline bags

D 0,Y RFU Reserved for future use
E 0,Y RFU Reserved for future use
F 0,Y RFU Reserved for future use
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Hazardous Materials
Disclosure
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D.1 Hazardous Materials Disclosure Table for IPB Products
Certified as RoHS Compliant Under 2002/95/EC Without
Mercury

The details provided in this appendix are to ensure that the product is compliant with the
Peoples Republic of China (China) RoHS standards. The table below acknowledges the
presences of small quantities of certain materials in the product, and is applicable to China
RoOHS only.

A label will be placed on each product to indicate the estimated “Environmentally Friendly
Use Period” (EFUP). This is an estimate of the number of years that these substances
would “not leak out or undergo abrupt change.” This product may contain replaceable
sub-assemblies/components which have a shorter EFUP such as batteries and lamps.

These components will be separately marked.

Please refer to the table on the next page.
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Part Name Toxic or Hazardous Substances and Elements
Lead | Mercury | Cadmium | Hexavalent | Polybrominated | Polybrominated
(Pb) | (Hg) (Cd) Chromium | Biphenyls Diphenyl
(CR(VI)) (PBB) Ethers
(PBDE)
Housing 0] (0] @] @] @] 0]
Display O (0] O 0] O O
Printed Circuit | O (0] O 0] 0] 0]
Board
Metal @) (0] @] 0] @] 0]
Fasteners
Cable @) (0] O o] O 0]
Assembly
Fan Assembly | O 0] 0] 0] @] 0]
Power Supply | O (0] O 6] 0] 6]
Assemblies
Battery @) (0] @] 0] @] 0]

O: This toxic or hazardous substance is contained in all of the homogeneous materials for the part is
below the limit requirement in SJ/T11363-2006

X:  This toxic or hazardous substance is contained in at least one of the homogeneous materials for

this part is above the limit requirement in SJ/T11363-2006
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