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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: TI, 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.

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 XP
Windows XPE
Windows CE 5.0

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
2-2.

-

L

E}
b 2 |
4

Figure 2-2: AFL2-MF-RFID-KIT Series Dimensions (mm)




VENA A TEE SES SESs E = - o T2 o e LTRSS s

e =
v

AFL2-MF-RFID-KIT Series

Chapter

2

Connectors




e = e T e - - e

AFL2-MF-RFID-KIT Series

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 2-6 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-TYPE1
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.

TR A v B VVUES
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2.2.1 Antenna Connector

CN Label: ANT-TYPE1
CN Type: IPEX

CN Location: See Figure 2-6

The Antenna Connector connects to the 13.56 MHz antenna module.

2.2.2 RS-232 and USB Connector (RFID1)

Pin No. Description
1 uUsB5vV

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 CPUJTAG Port (CN1)

Pin No. Description
1 C_TCK

2 nRST

3 C_TMS

4 +3V3

5 Cc_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

AFL2-MF-RFID-KIT Series

A WARNING:

injured and the system irreparably damaged.

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

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 antic-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 IEl

sales representative immediately.

Quantity

Item

Image

1

IRFD-100/IRFR-100

¥
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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 COMPort 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:

FTDI Driver Installation

* |

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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4.2.3 Software GUI Installation

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

16633 | Find tags |

- Special functions

— Commands — Tag Flags
9 ey [ Double Sub-carrier Data Cading £ I o= I M.I . I LR
" Read Single Block I High Data Rate I‘I outof 4 jv ¥ Main channel AW
 wiite Single Block R % Full Pawer V¥ Enable TRF7360
" Lock Block, ™ One st " Half Pawer
" Read Multiple Blocks ™ Option Set Protocol | — Com Part
 wite Multiple Blocks
" Stap Quiet —TagData Select Port |
" Select

up | <[
[First] Black Muriber

" Reset to Ready

Tag Info
Mumber of Blocks
Block Size

Execute |

" Write AF] Mumber of Blocks
 Lock AF)
- Data |
‘wiite DSFID
DSFID
 Lock DSFID
AF|

" Get System Info

© Get Mult Blk.Sel Status

Exit |

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.




Figure 4-3: Properties

On the properties window, select the Hardware tab:

System Properties

SystemRestore | Autorpali Remote
Genera | Computer Name Hadware | | Advanced

~ Device Manager
i The Device Manager lists all the hardware devices installed
on your computer. LUse the Device Manager to change the
propeties of any device.

Device Manager

~ 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.

DiverSigng | Windows Update

~ Hardware Profiles
Humwoﬂww;wwhmhﬂwﬂm
@ hardware configurations.

Hardware Profies |

[ ok | cace | oy |

Figure 4-4: Device Manager

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




5 vice Manager

Fle Action View Help
«» @& 32 A
B

Tl
@ 8 patteries

@ 'y Computer

[+ Disk drives

@ Display adapters

[+-=) Floppy disk controllers

(] = IDE ATAJATAPI controllers

¥ =8 Imaging devices

&) ) Infrared devices

[#-42» Keyboards

") Mice and other pointing devices
[+ fe Modems

& & Monitors

I

B Port

5 Communications Part (COM1)
> USB Serial Port (COM4)

R Processo

+ %), Sound, video and game controllers il
[+ System devices
[ Universal Serial Bus controllers :.'

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.,.  Ukility . Taq. RSSI., Special
Tab. Tab., Flaas.. Window ., Function.,

"5 IRFE- 100 Contmal

& lrrvertoey T; ) [ran Coxdrng (| L] Imla] I~ AGCon
 Fioad Singhe Block: i [Fasas ] ¥ Main channel 84
™ Migh Dala st ain
" Wits Sirgle Block I 5FY e prmsevt & Fud Power ¥ Enable TRF70
T Lotk Block ™ D siot ™ Ha¥ Power .
™ Fisad Mulipls Blocks I Option sunmﬁ - Com Podt
™ ite Mukiple Blocks |
T Sty Quaet - e F ]
Tag Dats : Tagirlo :
i (ool U E o of Blocks |
g i S }
Fosse i oale [Fest Block Mubes Sock Saa |
" Wike AR Hurnbses of Blocks
™ Lock &F1 s
" ‘wite ISFID i —
 Lock DSAD T
Gl Syahem info
© Get MULBR Sel Statss t Exscute |
¥ i
\ *\ \ .
Selected., Log., Taqg GUL,
Protocaol Window Drata ., Control.,
; Commands .

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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144438 REQB.
Host Request [50061FE43120381933002185p
:28:47 -> 0109000304B0000000
»109:28:47 <-- 0109000304B0000000
144438 REQB.
[50061F643120381933002185)>

Request Echo

MSP430 Response

Tag Response o]

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 RSSIWindow

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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# | uID [ Ml
6 EOO7ODDO11FEF736 6 2
12  EOO7000011FEF72C 6 1

RSSI RSS!
Main Channel Aux. Channe
(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”
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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 Contral

(= [ S com = i ol [Py
Hl Daly # _Lnp MiA|
[ DobleSiboarier | Bt (17 EOOOONGCIOL 2 5 B
7 \aite Sirghe Block e ¥ Enabia TRFTSE0
© Lock Block [ Ore st
™ Frend Mutipls Blocks I Option Com Port
" ‘a/ite Muliple Blocks: fir
r : S
Stay Dt TagDiata T _J
™ Gelect T
o s Mlurtses of Blocks
-
Fesel o Feady [P Bk M Bk Sion
" Wite A1 Hunbes of Blocks
™ Lock AF] o
™ while DSFID i
3 DSAD
7 Lock DSAD
AF1
" Get Sustem Info 1@
™ Giet Ml Bl Sel Status [Eweous |
8215078 < OI0BOUOE04] 40601000000 ~
M‘ti‘ﬂ]l‘nﬂ!ﬂm}mt
Al
ﬂ Cle Log
ﬂ e Est

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.
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Figure 4-11: Read Single Block

4.5.3 Write Single Block

AABBLCCDD (4 bytesinblock 00 ).,
Lock Flag: 00 (fith byte means unlocked,

it 01, means lacked).,

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

15653 Ir.q.dm|

- Commands: Tag Flag: - Spacial hunctions
€ iminicsy  Doibls Subcarior | D G bt | T £ I~ HECon
-~ = Toold -i 3

([ Reeard Single Block 7 Vigh Data Rate ¥ Bain channed AW
e  rupom © Ensi o7
™ Lock Block Addiessed ™ Ha¥ Power
" Fiead Mulipls Block:s “MI l:nmPal
™ \wiile Mulliple Blocks
:" g T
Stap Quset TagData @ Tag Irfo =
" Select uip| [EmommesnE = | - aallt
= Humbes of Blocks
Fliesel o Frmady [Fest) Block M 0 | el
" Whits AR Humbes of Blocks | @
" Lock AF1
s 11225544 |

~ \iie DSFID oo [ 5 @
 Lock DSAD o
£ Get Syatem ndo . f:@
™ Got but Bl 5ol Statut [ Ewccute |

1532 18 545 = [RCFODO304T B2 1004433221 10000

1532 17.102 ¢ (OFDD03041 B4 221004433221 10000

Fasques! mode.

{004

Clax Log
_ & |

Figure 4-12: Write Single Block
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454 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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455 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:

Step 5:

Step 6:

Step 7:

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)

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

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

in the Tag Data window

Execute the command
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Figure 4-15: Write Multiple Block
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4.5.7 Stay Quiet

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: Click the button for Stay Quiet 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 4-16: 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.

458 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: Click the button for Reset to Ready 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
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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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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
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" Fead Muliple Blocks - - Com Paut-
" Wrie Mubiple Blocks
" Stay Quiet TagDala - _ s S i P i
" Select uip | [ECoFo00meczoe. +| || 1 T
7" Reielta sy {Fist) Block Nuenbes | Block Size |
1L MRark) Number of Blocks |
(1' = Lock AFi =
(| Data |
" ke DSAD SR
" Lock DSFD TR
" Get System Infor Il E - (9
© Gel MBI Sel Stanus
g1 282 - 010B 0003041 84227050000
18112143 ¢~ 10B0003041 BAZ2F0A0000
Request mode.
100]
_Cbubng
_ & |

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 nonaddressed 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

19693 | Finel 180 |
Commeands Tag Flags [ Speciliistions
« Invericsy Data CodngMade | o HlA I~ AGCon
x : ™ Drouble Subrcaine m 12 EODPOODOISCI0SC 3 5
Fiead Single Block ™ Hioh Duta Fisls ¥ Main channel AM
" Wiite Single Block S & Full Power ¥ Ensble TRFT30
€ Lock Black I Addessed " Half Power '
" Resd Muliphs Blocks Dt SelPy i Com Poxt
™ wiribe Muliple Blocks -
" Stay uiet 2 T
 Select b @ Tag nfo
. T ||
: (First] Block Nusiber Block Sice |
$ilootid Humber of Blocks
" Lock ARl sl
(9 ek Ds:n [ 76 | @
e o]
™ Get System Info ' (:5}
" Gel Muk Bk Sel Stabs |]
121314 761 > O OBO003041 54223180000
191214917 <~ D1 DB0DIZ041 84223180000
Riequest mode.
000
Clear Loy
= |

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:
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Step 1: Click the button for Lock DSFID 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
'V IRFR-100 Control
- G = I 1~ Special funchions
- Tt Dat Mode | B[ Ui [mlal
Dasehce: ™ Double Subcarier 8 Lot 12 EOO700001ECID 3 5 R
Dok || [ o] | ;M
™ \Wibe Single Block T Seeat & Full Powes ¥ Enotls TRF7I60
™ Lock Block e ™ Addrassed ™ Half Power ]
" Read Muliple Blocks |_||‘—, Tpiicn St Procad | - Com Pod-
(" Arite Mulipls Blocks
™ Stay Quist 1 . .. : =
" Select s ki |
ey U .Em?mmac vl f Mumberof Blacks
- {Fst] Block Nursbes Boksie
- Number of Blocks
" Lock ARl
Data
" Wite DSFID pern: [T5
(9 & Losk DSAID e
| Get System Info - | {@
" Gist Mult B Sel Stahur | Enecule
18:1314 761 «3 0108000304 1642231 20000
18131497 <= [ 0E0D0A041842291 20000
Request mode.
(0o}
Clear Log
B

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.
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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:

Step 2:

Step 3:

Click the button for Get System Info 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)

Execute the command

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

~ Commands Tag Flags Special hanctions
7 lnverion Data CodngMods | 2| uiD [W]a] [ AGCon
A i I™ Double Subomir | ———" " (12 EQO70000TECI0ON 3 5
e Sigls Block @ T W Main charnelAM
£ Wiie Single Block Hearagroree & Full Powsd ¥ Enstis TRF7960
" Lock Block I Addessad ™ Hall Powesr | 1
™ Resd Multiphs Blocks T oo Sup | | l:nr-Ful
 Wiite Mubiple Blocks
™ Stay Quet ‘ : L Tl Salned |
" Seleat AR [EOTOOTECa0 ] el —
€ ResetloReady i ooy b = Mumbe of Blocks |
= [First) Block Hurbes Block Siza f-
i) Mimbest of Blocks |
T Lock AF1 .
" Wike DSFID vsr. [5
| Lock DSAD e
€ (4
™ Gt Ml Bl Sel Stahus f Eracide
I [ ]
182205 242 -3 (11 QL3041 S022R0000
182226382 < 01 DADDOI0418022B0000
Requstl mode.
[000FACODC3 A000007E Q18053 0298
Clear Log
_ & |
DEFID: 18+« Mumber of Blocks: 3f  { 00-3f, 64 blocks )

AFT:

Figure 4-23: Get System Info

05

Block Size: 03 [ 00~03, 4 bytes )+
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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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= Data CodngMods |2 uiD M A
I', iy . T Double Subcaier Fetos 51 7 EOOTIOONEcIoaE 3 5 L JEhE
" Read Single Black @ T Figh Dua e i = ¥ Main channel AM
™ ‘wiite Singls Block e = Full Power ¥ Enabls TRF7360
" Lock Block I Ackbiesed " Hall Povss N —
" Read Muligls Blocks I Option Set Protocal eatal
" WiteMubple Blocks
" Shay Quist ~TagData : - thfo- & et Pl
: Select o | [Eo07o000TecI0E - | Nester of Blocks | — =
Reset 1o Ready {Fist] Block "0 BMSini'
Lo Number o ® @ -
r S LN
Lok AFT e
© wite DSFID e
™ Lock DSAD e :_
| GetSystem Info L . - = 9
(1) Fosmamsimn i
184141423 - 010CO0030418022000030000
184141564 < D10CO00304168022000030000
Reques:t mode.
(0000000000
[Zbul.anl
_E |

2

[D000000000]: block 00-03 are all unlocked  (iftag is locked, it will response 01 )+

Figure 4-24: Get Multiple-Block Security Status
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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 Control

15693 Find tags I

—15883—|7 — Special functiong
Count 4 [~ AGCon
UiDs V' Main charinel A
E007000023D59CA7 ¥ Enable TRF7960
E0073151C9447239
E002218941D80DEOC
E 00700001 8C3009C _
Com Port
Select Part I

F————1 v Select Al

150 15693 Inventon request. Al

[.40] n

[.40]

[.40]

[.40] |

0] - Clear Log

[.40] ] Esit |
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.
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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.

"% IRFR-100 Control

15633 | Find tags |
- Commands - TagFlags 1~ Sipecial funchion: -
® OGP ™) | s—om—— A ||
| = : ||mm4 -| :
Read Single Black R HighData Rato 9 EU7HISICHATZI8 2 4 7 Mais chacoml AH
" Wike Single Block I 2FiE et & Full Power ¥ Enable TRF736D
1 Lock Block I Dheskt ™ Hall Powet L
-~ . : 7 !
Fead Multiple Blocks I Option SatP 'f ComPort
™ Wiike Multile Blocks L = |
™ Shay Quist :
[TeaDe — Tmie
i Select uip:, [ForonnsAT 3 —
a £ Humber of Blocks
% e 1o Rendy (Fist Block Number | R
b Nusnbe of Blocks |
T Lock AF v |
i P vwD DSFID |
T Lock DSFID A |
Gt System Info . | (z}
| Get Mut Bl Sel Status
14:3044 N6 <= 0 CE 000304140501 O00000 -
ﬁnmwmlnumw
(2 '
(4] _Cexln |
{.40] v Ed

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 | Fire tage |
- Commands AT

 Inventory

™ Read Sings Block
™ Lock Block

™ Resd Mutipls Blocks

®

Ui [wla]

#
e N H

" ‘iite Muliple Blocks
' Stay Quiet

™ Sedect

™ Fesed to Ready
Wit AF)

™ Lock &F1

" fike DSFID

™ Lock DSFID

™ Get System Irfo

EQOTOODOZ30SSCAT 0 1
EDOTHISICaA4T238 2 4

~ Tasg I -
Murbet of Blocks |
Block Size |

™ Get Mull Bk Sel Statur

™ AGCon
¥ Main channel AM
¥ Enable TRF7960

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
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Fm ; EOFOOO0Z3059CAT 0O 1

| Read Single Block ¥ HighData EMOPNSICeA7IE 2 4 | Main charmed AM
W [csmsmma] | T -

" Lock Block ¥ Addieszed ™ Hali Power
T FAead Muliple Blocks ¥ Option St Protcal [ BDDPW-

™ Wirite Multiphs Blocks

i [rmos 3

© Select ip |[Eoo7oo0nzs0saca7 ]| |- e
f [stioRen [First] Brlock: W nmsm_
R Humber of Blocks | :
f itk oh) Data | 12345578 @
E AP UEE DSFID. |
 Leck DSFID o @
© Giet System Info :
| Gel Mt Bl Sel Status

14:17:30.735 = 1770003047 85221 A TIC0S 300000 7E 000756341 20000
14:17:30 922 - 0170003041 86221 4 TICDE23000007E 0007856341 20000

| Request mods.
0113
__ B |

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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"I IRFR-100 Control

‘|m|ww|
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e
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- 011 30003041 822204 7 ICDE2 2000007 E (000000

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
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I~ AGC on
W ain charnel &4
¥ Enable TRFT3E0

145017.199
145017340
Request mods.
100]

-5 01120002041 82225397 240351 8107E 00000
<= 001 20003041 82225397 284 L0951 S107E 000D

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
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Reading data from a selected tag:

= The 'Select flag has to be set
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deselected first.

To deselect the first tag:

= The 'Select flag has to be set

If we want to select the second tag, the first tag (the one in the selected state) has to be
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* IRFR-100 Control
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Setting the second tag in selected state, please return to follow the steps of A.4.
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Appendix

B

TestDIl Program
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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 WinCE 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.dII". 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 :

' o

STARTY Include Dependencies:«
. ‘:> 1. Include IRFR_100_DLL he
2 Import IRFRE_100_DLL lib for linkers

3. Import IRFE_100_DLL dll for application program+

g
Global Variable«

1. Declare TagFlag, TaaData, Taglnfa, structure variables+
2. Create buffers of TaglDs, TagMum, BSS)., Security and 4

others+

- ™,

QninifCialogr

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

2. Open com port [ %PMista is "COMR", WinCE is "COMp:" 1+
3. SetProtocnl idefault setting)+

S

I
Fequest Command:«

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

. result+
<rL:| 2. Section 4.1 ~ 4,16 in IRFR-100-TestDll source code are

demonstration of request commands under I1S015693 ©

e

-
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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  t15binventory;
int  t15bSelect;
int tl15bAddress;
int  t15bOption;
int  t15iFullPower;

3
typedef struct tagflag TagFlag;

. pesempion

. vawe=o | vawe=1
t15CodingMode 1loutof4 1 out of 256
t15bSubCarrier single sub-carrier double sub-carrier
t15bDataRate low data rate high data rate
t15binventory 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{
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char
char
char
char
char

char

t15UID [CMD_LEN];
t15FirstBN [HEX_LEN];
t15NumBI [HEX_LEN];
t15Data [CMD_LEN];
t15DSFID [DSFID_LEN];
t15AFI [HEX_LEN];

typedef struct tagdata TagData;

t15UID Tag UID CMD_LEN = 2048
t15FirstBN First block number HEX_LEN =4
t15NumBlI Number of Blocks HEX LEN =4
t15Data Block data CMD_LEN = 2048
t15DSFID DSFID number DSFID_LEN =4
t15AFI AFIl number HEX_LEN =4
B.3.3 Tag Info
struct  taginfo{
char DSFID [DSFID_LEN];
char AFI [HEX_LEN];
char NumofBIk [HEX LEN];
char BIkSize [HEX_LEN];
h

typedef struct taginfo Taglnfo;

DSFID DSFID number DSFID_LEN =4
AFI AFI number HEX_LEN =4
NumofBIk 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];
h
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_AF]
LOCK_AFI
WRITE_DSFID
LOCK_DSFID

© 00 N oo o b~ WwN -, O

R =
N B O
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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:");
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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]

Page 60




AFL2-MF-RFID-KIT Series

None.

Example :
IRFR_SetFilePath ( "TestDIl.log" );

void IRFR_SetLogger ( CEdit Ylogger)
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 (boolresult)

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 (boolresult)
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 :

Page 62
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m_tf -> t15CodingMode = 0O; /I 1 out of 4

m_tf -> t15bSubCarrier = 0; /I single sub carrier

m_tf -> t15bDataRate = 1; / high data rate

m_tf -> t15binventory = 1; /I inventory request

m_tf -> t15bSelect = 0O; /Il disable select mode

m_tf -> t15bAddress = 0; /I non-addressed mode

m_tf -> t15bOption = O; /I disable option

m_tf -> t15iFullPower = 0; /I 0:enable full power, 1:half power

IRFR_SetProtocol ( *m_tf);
int IRFR_RequestExecute (intcmdno, 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 *TagIDs, 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_TagIDs, 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 :

Page 64
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IRFR_GetUIDs ( m_reply, TagIlDs, 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, RSSIRSSIs[])
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 *d );
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_GetTaglInfo (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_GetTagInfo ( 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_TestDIl_C.rar (XP/Vista) or IRFR_100_TestDIl_MFC_CE.rar
(WIinCE) 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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C

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.

e 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.




AFL2-MF-RFID-KIT Series

C.3 Flag Definitions

« 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 AFl is 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.

o 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
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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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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
RoHS 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 X (0] (0] (0] O X
Display X 0] O O (0] X
Printed Circuit | X (0] (0] (0] (0] X
Board
Metal X o] (0] (0] (0] (0]
Fasteners
Cable X (0] (0] (0] (0] X
Assembly
Fan Assembly | X (0] (0] (0] O X
Power Supply | X (0] (0] (0] (0] X
Assemblies
Battery 0] O O O O O

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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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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