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1 Introduction

The RFID application kit (Order number: TMEB8704) is
designed to present the key features of various RFID

nradiiate Fram Atmal Wihiealace £ Minranantrallare Tha
‘pluuuul.a 11U AAULIVE VYV IIVIVDD X LViIvivuLvvuliu vliivid 11v
nolhdad aaftuara varginn INQ £ ciinnna vta tha fallavrin
HIVIUULU dulilvwalvy vuidlivll 1o v DU}JPU]LD uiv lUllUWllls
products

—U2270B on the reader side

— TK5530 / e5530 on the transponder side

— TKS551 /e5551  on the transponder side

— TKS552 on the transponder side

— TK5561 / e5561 on the transponder side

—U9280M on the transponder side

& UCLLLIE Sudricu

For proper operation of the demonstration system, the
following requirements have to be met:

2.1 Minimum System
Requirements

e Pentium® processor based PC

® 16 MB RAM memory

® Windows 95 operation software or higher
® CD-ROM drive

® VGA monitor

® Serial interface RS232 com! or com2

® Mouse

Reset Button

2.2 Hardware Requirements and
Installation

pnC-board 1.0 with application kit 5

R/W antenna 100 mm? / L = 700 uH/ Q=36
Serial communication cabel RS232

Power source 12 V AC/DC /200 mA

Jack connector cable for power supply

The following interconnection and conditions are
required:

@) N

The antenna must be plugged into the socket of the
interface board.

Communication cabling between RS232 connector
and com1 or com?2 interface of the PC

Supply line from the power source to the jack
connector

Set the power switch to position ON

QD THaedersrazen Caddizce o oz pa |
I IArawdarc J3ciings 41iu
onnector Positions (Fig. 1, 2)

In case of the RFID application, the main board with the
microcontroller is operated in a fixed configuration, no
settings are necessary. The jumper J3 on the antenna inter-

fara haa ta he chockad accarding to the dofonlt qatting
1aCl 1ids U OU CriCURCU aClUTUing U ullC Uliduit SCiiig.

‘|

———

Jack Connector
Power Supply

b).

-

Figure 1. Main board
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Connector J1/1

R14

. - / } . Connector J2/18
Tune 2 Indication

Connector J1/18

RF-Field Indication Tune 1 Indication |

Figure 2. Antenna interface board

-

Figure 3. Application board topview
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2.4 Software Installation

Tha DEIN annlicatinn Lit mnanlaga inaliidag o O TNN_DNN
111V IN1 11 ayyubauuu NI yavnaéb HIVIUUULD a ULJTINULVL
writh tha ingtallatinn nraagramm and tha dagarintian Af tha
VVIUL UiV 11pualiauivlil }Jl\)élalll aliu uiv uuvouil lPllUll Ul uiv
RFID application kit on the cover

Insert the CD-ROM into the CD-ROM drive and start the

qotiin ava fila anng af tha Windawae Evnlarar Tha
SULUP.CAC il u_y mceamns o1 i wWinaows LAP1UICL. 10ChH

the application program (incl. all libraries needed) will be
installed automatically step by step.

Remark:
Rights for writing into the system have to be given.

2 Magnwintdine ~f 4l o

S OLIIPDUUL Ul LIC
A___ ¥ __s° __ M, .0 Q4
ANNIICATION BNOATY( NVETAm
Llyyll\/“blull AFUJGRA B uvy VU AR
,2 1 Qtrn"nm n"n‘/‘":n“’

J.d Syduwliil Uvervic

The RFID application board consists of a standard main
board up _hoard 1 0 eaninned with the Atmel microcon-

LTUVAIU 1.V VHUIPPUU Wil UIV 23 Ulivi vt vvunn=

troller AT90S8515 combined with a piggybacked board
serving as the antenna interface.

The microcontroller AT90S8515 carries out the following
functions:

— Handling of the bidirectional data communication
between RS232 and host PC

— Execution of the read and write commands to be sent
to the antenna interface

— Decoding of the specific read data delivered by the
antenna interface

Therefore, a source program in C-language has been writ-
ten. The compiled hex code is downloaded in the 8 k flash
memory of the micro. The actual program version is
indicated an the lahal nlacad an the main haard
indicated on the label placed on the main board.

3.2 Power Supply

For proper operation of the application board, an external
power supply in the range of DC 10 V to 15 V/ 200 mA
has to be connected to jack. A bridge rectifier placed at
the connector input is used for polarity independence.

3.3 Antenna Interface

Tha antanna intarfana (Fignira D) ig grinn linAd tha ianl-
111V daliwvliiiia iiiwiliave \llgulb A' 1 buppubu v1a I,llb |a\~|\
connector located on the main board. The LED “Power”

ndicatag tha antiial mnmnly valtagae Ear tha adantian of
IIIUIDQL\.«D uiv aviuuail DU!J!JI'Y VUll.ClE,\u. 1Vl uiv auayuuu vl
a specific antenna coil to the resonant frequency and the
Q-factor, the components CANT1 / CANT2 and R14

...... N pan ha changad Tha matohing af tha intarfasa
L1iguiv 4 ) vaill ve \.«uauébu. 11iiv Illal\alllll' Ul ulv 1wl iave
Aanandaq tha addad ~nil Tha nmaramatarg and tha
Ll\ulJ\.«llUD Ull uiv auuvu vuill. 11v Pcll allvivid aliu uiv

corresponding components for the adjustment are
described below:

Resonant frequency:
fres = 125 kHz by CANT1 / CANT2 @ Jumper 3 to
positon “Disable”

Q-factor: Q=20byR14

2 Tronnmoanecy Thning Mada
JeJeld 1‘lt:l,!uc l\»‘y apulll lé 1viUuvcT
Selection

The application system has a built-in tuning feature to
match the resonant frequency of the LC antenna circuit
automa-tically to the frequency of a specific transponder.
The board is equipped with two stages of high-voltage
tran-sistor switches to tune the resonator by switched ca-
pacitors. This increases the reliability and operating
distance.

Tha Fran rancy fiinmin n h
108 Iequency t U

(figure 2):

«

Tuning Mode Position Jumper J3
Disabled 1-2
Enabled 2-3

In disabled mode, the RFID application kit operates with
the fixed frequency, adjusted nominally to 125 kHz. The
tuning mode has to be enabled in order to control the tun-
ing by the RFID application program. The binary

of four frequency states The frequency range is extended
tynically from 122 kHz to 128 kHz in stens of 2 kHz (Spe-

Ly PivaQLLy 1iULL 144 B4 W 14D RX4 1 SWps Ut 4

CEINA3

c1ﬁed in the menu of the program by “low”, “semi-low”,

“semi-high” and “high”).

The currently selected frequency stage is indicated in
binary mode on the application board by the red LEDs
“Tune 1” and “Tune 2” (figure 2).

)

3.2 RF Field Control

03.01
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Transistors:

£ 40 A

1uc A
U 2270 B
LM7808
BAS21
BAS21
RAS?1
DASLL
BAS21
BAS?!
BAS21
BAS21
R7XRA(C S 6V
LA 2.0V
TI MC22100 (oreen)
1LVIL S 1UU (EICCh)
TI MT2100 (red)
1V Sivu (UCG)
TI MT2100 (red)
1V Sivu (UCG)
TI MA2100 (vellow)
1 LVIAS 1UV \YOUOW)

SOT23

O\ 1 L3

SOT23
SOT23
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O\ 1 L3

SOT23

O\ 1 L3

SOT23

SOT23
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U U

.
QOO0
SIS R SR )

S S S oy
QQQQQ

U

R14
R15
R16
R17
R18
R19
R20
R21 =
R22 =

Capacitors:

CANTI
CANT2
CTUNE!

CTUNE2

24 Q
1 kQ
3.6 kQ
1.5 kQ
100 ©
1 kQ
3.6 kQ
1.5 kQ
100 ©

2.2 nF (5%)
150 pF
100 pF
180 pF
= 10uF/16 V
= 22 uF/16 V

= 22uF/16V

LLY NX

0805
0805
0805
0805
0805
0805
0805
0805
0805



AIMEL

I ©
WIRELESS & uC

LN
-

L
donti
AVANGV AL

4.1 Getting Started

application kit user’s manual
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® [nstall the IDS 5 software

® Connect a RS232 serial cable to the RFID application
kit and to the PC

® Connect a 12 V (AC or DC) power supply to the
RFID application kit (using the jack connector). The
status “Power on” is indicated by a green LED near the
microcontroller.

® Start the program RFID Application Software

® Select the COM port to be used in the Setup menu

4.1.1 Using the TKS5530 Read-Only
Transponder

® Sclect the transponder type
—> Setup...Transponder... TK5530

® Place a transponder close to the base-station antenna

® Enter the transponder’s configuration details such as
bitrate, coding, ID-code length, signature and header.

twaroe ITNQ ]
| 9 LN ALY J

® To read out the transponder, click on the “Read”
button in the index “Read” to show the transponder
code

A 1T 2 Tt 4l . MI7EEED Do A/ 24
A.1.0 UDLIG UIC 1 NOJOI4 NCaU/ vvinwe
Transponder

® Sclect the transponder type
—> Setup...Transponder... TK5552

® Place a transponder close to the base-station antenna

® Enter the transponder’s configuration details such as
bitrate, coding, ID-code length and signature. (For
non-applications, use the default settings)

® Click on “Configure Transponder” (this function
programs the configuration block — block 0 — of the

TK5552)

® Choose the index “Write” to program block 1...31 of
the transponder memory

® Select “Program Transponder”

M 13 2
® To read out the transponder, click on the “Read

button in the index “Read” to show transponder code
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4.1.5 Using the U9280M Read/Write/

Crypto

® Sclect transponder type —> Setup...Transpon-
der...U9280M

® Place the trans

ace ponder sample close to the base—station

The configuration is fixed. It can only be changed by
programming through the interface.

Choose the index ”Write” to program blocks 1...4 of
the transponder memory

Choose ”Program Transponder”

For reading choose "Read” button in the index "Read”
to show transponder code

For starting the encryption process, choose the index
”Authentication” to program blocks 5...8 of the trans-
ponder memory

Choose ”Program Transponder”

Choose ”Start Authentication” for encryption process

4.1.6 Exit the Program

Choose the “Exit” command in the main menu

S Description of the RFID Application Kit Software IDS 5

|Ir'||.'I Apphcshnn Sollwan
Gebap Opion  dppkosson Dt Inin
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menus. These are: Setup, Option, Application, Exit, [nfo.

5.2.1 Setup

When selecting the submenu “Transponder” in the
“setup” menu, the different types of Atmel Wireless &
Microcontrollers’ transponders can be seen (figure 6).
Depending on the transponder chosen, the user interface
will be adjusted.

FIFID Application Software

Option  Application  Ext Infc

sponder SR
COmM-Fart P TEEER
TERRRZ
TKRER]
’ |132a0kM

- Il 00—

Figure 6. Transponder menu

In the submenu “COM-Port”, sclect the used RS232 serial
port to communicate with the RFID application kit

(fionre 7N (Ta check the communication hetween the PC

HFID Application Software
i Application  Exit
Turing ]
RF-Field ¥

Infa
High Frequency
Semi High Frequency

' Semi Lowe Frequency

Demoboard Reset F12 e
w Fregquency
Autatuning

FoY e

Figure 8. Tuning menu

In manual tuning mode, the user can select one out of four
frequency stages from 122 kHz to 128 kHz in steps of
2 kHz (low, semi low, semi high and high). This requires
that the on-chip oscillator of the U2270B is tuned to
125 kHz (these values are nominal values, the actual
values may slightly differ due to component tolerances).
In autotuning mode, the software switches between the
four frequencies until the transponder is can be read out.
The currently selected frequency stage is indicated on the
application board by the Tune 1/2 LEDs binary encoded
(figure 9).

High
Semi high
Semi low (default)

Low

_— e OO

—_— o= O
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5.2.3 Application

HFID Application Sﬂﬂl_'!alﬂ
Setup  Option E xit
fnbe Bk String

Application Infa

AR Tiest

T k555 series
TkESER series

Tirnineg T est

Figure 11. Application menu

The submenu “Application” is for advanced user, to find
out optimal adaption of the write timing and the possibil-
ity to write bitstrings to the transponder.

5.2.4 Exit

To exit the program, choose this menu.

5.2.5 Info

The submenu “About” in the main menu “Info” shows the
actual program version and date.

PN BFID Application Software
Selup Oplion Appbcstion Ext Info

TES530

Arcad 1
Configuration Setup
GER =
[Mizrchestes =

Read Timing
— shod time [T5]
miv [ 50 ps mec| 130 ps
" long ine (L)
o N e m.qn.-l TH e |
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5.4 TKS551 Read/Write Transponder

B RFID Application Software

Selyp Opion Appheation Egt Irio

TES55]

Aead T Wil ]
Configuration Setup Read Timing
~ Bitrate - - a
- shodt time [TS]-
[rFraz | [~ Password
] minc | 5D ME max | 190 ps
[™ |Lock Block 0
|Eiﬂwheﬂ | . =
Sncheas s StapMode enable
) =R mi | 210 ps maec| 320 ps
[~ | Answer On Regquest
~|D-Code Leangth—————— s e 1]
[Block 1107 |
J mi | 340 ps mas | 450 pz
— Signahure
[Heade =]
Configuia Transpordes I Cancel |
Hesded00-FF}[EE Stop Transpander Moduiaiion | Defaul |

When the transponder TK5551 is selected, the “Read”
index of the TKS5551 user interface is shown. This

Figure 13. TKS551 read user interface

in such a mode, a warning is displayed. For details
refer to the e5551 data sheet.

window enahlec ta et the followino narameterc in the
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RFID Application S oftware

TESE51

Selup Oplion Appbcation Ext Infa
Read [ Wirite] 1
Write Setup Write Timing
Wiite Lok
Block 1: Eglooocolr B T e AEH -
'azswond
Block2: [B2000002 = ® I =
Block 3: |B$G Q0003 = r -ZER tivea -
EBlock 4: IB-ﬂDUﬂOM F [ sops
Block 5: ||35l:] 000G = r TTEEA ;
Block 6: |Bsnumna F 24 e
Block 7: |B?l:] o007 = r
Program Transponder Cancel (REET

Figure 14. TKS551 write user interface

When selecting to the “Write” index, the write setup and  The programming of the transponder is performed by the
write timing is shown. The first byte in block 1, the header  button “Program Transponder”. The data for each

byte, is adjusted in the header text field on the “Read”

block is entered using hexadecimal code (characters 0...9
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q Agg t 1.
cu VOO L 1 t allb}JUllubl
when several transponders are in the field. A transponder
ith antivatad AND faatnira ramaing qgilant (o madnla
VVill aviuivalvu NI 1vdauudl v nviialinn siiviie (v invuuias
tinn) wha an DI:‘ fiald i.—- annliad Whan tha AND
llUll} Wll\all alr 1IN 1iviu 1o appubu Vv iivil uiv MNuUIN

wake-up sequence has been transmittes, the transponder
starts transmitting in ID mode and remains active until a
POR occurs or a stop command is sent. A transponder that
has been activated by an AOR sequence operates like a
transponder in standard read mode. The AOR feature is
only useful in combination with the password mode.
Without password, all transponders start modulation after
each AOR wake-up sequence.

Warning: If the transponder has once been configured to
AOR mode, the user needs to know correct AOR wake—up
sequence (password / block 7) to read out the
transponder’s code. To change the transponder’s
configuration (e.g., to deactivate AOR mode), the
password is also required. During system design, use this
feature with care !

To configure AOR mode, follow the description below:

1. Activate password and Answer On Request in the
configuration setup on the “Read” index.

2
)
>
>
3
M
5
)
5
3
D
2]
£
5
3
S

(hava
Law l_VP‘v 1 a Ulll\,lu\u passvwulu (vAd

the password text field.

3. Change to the “Write” index, select the password box
in the write column and click on the “Program Trans-
ponder” button.

4. Then click on the “Configure Transponder” button in
the “Read” index.

5. The transponder is now in AOR and password mode.

This way, each transponder can be set to AOR mode.
When all transponders are configured, put them into the
RF field. To read out the transponder, follow the descrip-
tion below.

1. Type in the password for a specific transponder into
the password text field.

2. Click on the “AOR wake up” button to activate the
specific transponder.

3. Read out the transponder by using the “Read” button.

4. To stop the read function, use the “Stop Transponder-
Modulation” button.

5. Repeat the procedure 1-4 by using the next password.
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5.5 TKS552 Read/Write Transponder

B RFID Application Software TES552
Selup Oplion Apphcation Exl Ini
Reod 1 Wike 1
Configuration Setup Read Timing
72 3 shod time [T5]
| ™/ Lock Block 0 mrc [ 50 ps mac[ 190 ps
St s delay
[ encheste = & Ho  © 8182 clocks s
- mev | 210 ps mac| 320 ps
1~ Modulation defeat
7 I0-Code Length & Momal " Mod off — Nemrinator b [TT)
[Bleck 10 =L
mi [ 280 pe e[ 450 ps
-~ Signaluwe————————
IHM-dEI ﬂ |
Heads[DOFFL[EE Defauk |

Figure 15. TK5552 read user interface

When the transponder TK5552 is selected, the “Read” in-  ured in such a mode, a warning is displayed. For details,
dex of the TKS5552 user interface is shown. This page please refer to the 5552 data sheet in the TKS5552

enahleq ta et the followine narameterc in the “Clonfionra- annendix
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B RFID Application Software TES552
Selup Oplion Applcstion Ext [nfo
Read T Wirite 1
Write Setup Write Timing
Data:
‘wiite  Lock
Block 1: Egfocono1  F T A e
Block 1ta 7 76
Elock 2: |BZDU{3Q02 F
Block 8o 15
Elock 3: |B$GU{3G03 F —— -ZERD kitma -
lock 16 to
Block 4: |5400{m04 F e
Black 24 to 31
Block 5: |BEGU{3GDE F R
Block 6: |Bsnumna FI C 324 b
Block ¥: |B?GU{3GD? F
Program Trarsponder | Cancel |
Reset Transponder | Defak |

Figure 16. TKS5552 write user interface

When changing to the “Write” index, the write setup and  block is entered using hexadecimal code (characters 0...9
write timing is shown. With the buttons “Block 1 to 7°,  and A...F). The blocks to be programmed are selected by
“Block 8 to 157, “Block 16 to 23” and “Block 24 to 317,  ticking the box in the write column. To protect the data
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5.6 TKS5561 Read/Write/Crypto Transponder

When the trancnonder TK 5561 ic celec
SCiCC

13 29
When the transponder TKS561 is ted, the “Read

index of the TK5561 user interface is shown. This sheet
enables to set the following parameters in the “Configura-
tion Setup” (on the left hand):

® Bitrate: R1/32 and R{/64

® Coding: Manchester and Biphase

® [D-Code Length: 64 or 128 bit

® Signature:  Header, Terminator land Terminator 2
® Password: activates password mode

Stop-Mode enable: obey stop command

Lock Block 0:

Setting this bit locks the configuration block of the
transponder. This means, the bitrate, Coding, ...etc.
are fixed and can not be changed anymore. Please use
this feature with care !

® AUT64 rounds: number of AUT64-times

® auto adapt: automatic(ON) or user-programmed adapt
bit setting(OFF)

Note: The U2270B is

1T UZL4LiviD

coding types displayed. If a

not
Ot

hle to read
i 1I° W ICal

transponder shall be config-

nrad in qiich a made o warning iq dignlavad Far dataila
uivu 111 dSuvil a 111IvuL, a VVallllllE, n UIDPICI_)/LU. 1'Ul uvualiy,
please refer to the €5561 data sheet

To change the configuration setup, press the “Configure
Transponder” button to program the configuration block
of the transponder. (The transponder should be placed

close to the application board antenna.)

By means of the “Read Timing” on the righthand side, the
timing parameters for the decoding can be set. Under
normal operating conditions, the default values can be
used.

To read out the transponder, use the “Read” button. The
decoding principle, in simple terms, is to send the chosen
Configuration and Read Timing to the microcontroller on
the RFID application kit. In a real-time analysis, the in-
coming data stream is decoded to binary values and then
sent to the PC. Clicking on the button “Default” enables
a default setting. With the “Stop Transponder—Modula-
tion” button, the stop command is sent to the transponder.
(This defeats modualtion until POR.) To leave the
TKS5561 user interface, click on the “Cancel” button.
Choosing the “Direct Access...” button, blockwise read-
ing is possible.
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B RFID Application Software TES561
Selup Oplion Appbcation Ext Info
Read T WWiite I Authenticaion I
Write Setup Write Timing
Data: “whita - GAP e
Block 1: Eglooooo | F I~ Password 27 us
Block 2: [E2000002 = I LockBlock 3 (Passmerd) —
Block 8: [3000003 = F [0
Block 4: |5400m04 [
- OME fime————
™| Lock dalas
A2 pE
Program Transponder | Cancel | Defauk |
Stop TransponderModuisiion | Rieset Transponder |

Figure 18. TKS5561 write user interface

When changing to the “Write” index, the write setup and ~ The programming of the transponder is performed by the
write timing is shown. The first byte in block 1, the header ~ button “Program Transponder”. The blocks to be pro-
byte, is adjusted in the header text field on the “Read” grammed are selected by ticking the box in the write
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B RFID Application Software TES561

Selup Oplion Apphcsion Exl Inio
Read i Wite i Puthentication)

Crypto Key:
Block B: |40E23064

‘i
F Challenge:
Block 6: (53254710 F 0123456 780ABCDEF
=]
=]

Block 7: |4357E0AD
Elock &: |se25CF19
™| Lok civpio keps

Program Transponder Start Authertication

Cancel | Dedauk |

When changing to the “Authentication” index, the crypto  §.6.1 Authentication

keys and challenge are shown. The password box is the L .
same like in the configuration setup. The crypto keys The RFID application kit can be used to demonstrate the

encruntinn  featnre af the TKSSA1 read/write/crunta
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functionality.

When the transponder U9280M is selected, the ”Read”
index user interface is displayed. This sheet shows the pa-
rameters of the ”Fixed Configuration” (on the left hand):

_ Bitrate: R1f/32
_ Coding: Manchester
_ID—Code Length: 128 bit

Terminator 1
24 times

_ Signature:
__AUTO64 rounds:

This configuration can not be changed by a base station
setup command! Parameters can be changed by execution
of special interface programming.

By means of the "Read Timing” on the righthand side, the
g
op

aramotare far tha dacading can ha qgat TThndar nar

paralll\.«tblb 1Vl uiv U\ubUUllls Lvall UL dSLL. vliuvl vl
erating conditions, the efault values can be used.
e the ”Read” button. The

a Biyvad
iACU

iqg to qond

+h
Configuration and Read Tlmm;;, to the microcontroller on
the RFID application kit. In a real-time analysis, the in-
coming data stream is decoded to binary values and then
sent to the PC.

Clicking on the button ”Default” enables a default set-
ting.

With the ”Stop Transponder-Modulation” button, the
stop command is sent to the transponder (this defeats
modulation until POR).

To leave the U9280N

OVUlLvL

cel” button.

HFED Ak ali : TR L]

Seby [pioe Spdesters Exd din
[T 1 Win 1 b s 1
Fieed Configuration Read Timng
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Figure 21. U9280M write interface

When changing to the ”Write” index, the write setup and  box in the write column.
write timing is shown. o )
By means of the *Write Timing” on the righthand side, the Clicking the button ”Default” enables a default setting.
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Figure 22. U9280M authentication user interface

5.7.1 Authentication button ”Start Authentication”. The check sum result and
encryption response of the AUTA4 are disnlaved in a mes-

LUSPUINIST Ul UICU AU 1 U5 QIT UISPIGy LU L G ILCS

The RFID application kit can be used to demonstrate the sage separated for transponder and base statlon If both

encrvntinn  featiire of the TIOIROM  read/wwrite/crvmta e s [



