Dual Interface EEPROM

Evaluation kits and boards
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Evaluation kits
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Evaluation klts_

' CRI5HF H

demo bDa[EJ

o
[

Demonstration kit Development kit
Purpose Evaluation, proof-of-concept Development, advanced evaluation
RF operating distance Up to 8 cm* Up to 40 cm*
RF and 12C communication Slow Fast
speed *read 64 Kbit : 1” *read 64 Kbit : 0°08”

“write 64 Kbit : 1” “write 64 Kbit : 0'31”

RF capabilities 1 tag at a time Multi-tag capability
Software Windows dll source code Windows SDK for free

(others platforms SDK with charge)
FEIG download access code available

Ordering information DEMO-CR95HF-A DEVKIT-M24LR-A
‘W *Time depends on the computer and USB peripheral — times are representative but may vary
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Development kit — DEVKIT-M24LR-A

* Mid-range RFID reader

* I2C programmer

* ANT1-M24LR-A reference antenna
» PC software

Pad antenna

ISO 15693 antenna

M24 L Rxx

DUAL INTERFACE

EEPROM

A

e © ANTI-M24LR-A

programmer

Note: SDK dll source files available for Windows for free. Charges apply for

WWW,B‘WIr@.SéﬁﬁIyS'Iava, and others




DEMO-CR95HF-A

« Short-range RFID reader
* ANT7-M24LR-A reference antenna
* PC software

A

=LINY
oA ON

Note: Basic dll source files
available for Windows only
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Evaluation boards for M24LR64
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ANT1-M24LR-A reference antenna

« The ANT1-M24LR-A board features:

* M24LR64 memory chip
 RF antenna: 75 mm x 45 mm (2.9 in x 1.77 in)

* Credit card size

See AN2972 for
more details

|

e |2C connector

RF M24LR64 chip
antenna
M24LRxx SN
DUAL INTERFACE f : :
EEPROM T
F EE ‘:?li 5 2C connector
- ,;gus {/SC GND,tSCL,
ASNYF t MS4QL{=£/: MBBB7 - A SDA
ANT1-M24LR-A
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ANT2-M24LR-A reference antenna

9
* The ANT2-M24LR-A board features:
« M24LR64 memory chip See AN2972 for
* RF antenna: 20 mm x 40 mm (0.79 in x 1.57 in) more details

* [2C connector /

RF antenna ISO-15693-antenna
MZ4ER>x%

DUAL INTERFACE M24LR64 chip
EEPROM

®
wug z < E@=| EQ=0 -
AL Zzoao 51
A28 °98 ‘ Y,
L A J
A 1418
El=l E1=8 s d

REF:0014913 34p
ANT2-M24LR-A SYP 09/35 MBBBB-A

I2C connector
Ve, GND, SCL,
SDA

ANT2-M24LR-A
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ANT3-M24LR-A reference antenna

* The ANT3-M24LR-A board features:
« M24LR64 memory chip See AN3178 for}
« Surface-mount (SMD) inductor more details
e 4.7 uH, 7.8 mm diameter, 5.3 mm height

* |2C connector

External
inductor

M24LR-A D=7 .Bmm

DUAL INTERFACE
EEPROM

‘ » SYP 10/04

I12C connector M24LR64

Ve, GND, SCL, SDA chip

ANT3-M24LR-A
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128-Kbit multi-bank reference design

* The ANT4-M24LR-A board features:
* 2X M24LR64 memory chips See AN3250 for
> connected to the same antenna and I12C bus < Py
 RF antenna: 75 mm x 45 mm (2.9 in x 1.77 in)
e Credit card size
e |2C connector
.- M24LR64 chips
antenna ISO 75693 antenna
M24LRxx
MULTI-BANK )
V&Tf”ﬂ
2x64K-bit =7
7 £ P
() SYP 10/13 SDA
ANT4-M24LR-A
‘YI
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256-Kbit multi-bank reference design

* The ANT5-M24LR-A board features:

* 4x M24LR64 memory chips

> connected to the same antenna and I12C bus < See AN3250 for
RF antenna: 75 mm x 45 mm (2.9 in X 1.77 in) more details
e Credit card size

12C connector

RE M24LR64 chips

antenna

M24LRxx
MULTI-BANK

4x64K-bit

I12C connector

ST Ve, GND, SCL,

ANT5-M24LR-A SYP 10/13 SDA

ANT5-M24LR-A
www.BDTIC.com/ST



ANT7-M24LR-A reference antenna

« The ANT7-M24LR-A board features:
* M24LR64 memory chip E

 RF antenna: 20 mm x 40 mm (0.79 in x 1.57 in)

* |2C connector

See AN2972 for
more details

/

M24LR64 chip

RF antenna

vV aud
-YTUHA

D =
> A
'a
5 v
< I

'

<<

2C

connector
Ve, GND,
SCL, SDA

ANT7-M24LR-A
www.BDTIC.com/ST



Evaluation boards with M24LR16E
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ANT1-M24LR16E reference antenna

* The ANT1-M24LR16E board features:
» M24LR16E memory chip
RF antenna: 75 mm x 45 mm (2.9 in x 1.77 in)

e Credit card size See AN2972 for
» I"C connector more details
* RF WIP/BUSY connector

Energy harvesting output Vot /

RF M24LR16E chip
antenna

ISO 715693 antenna
RF WIP/BUSY pin

M24LR16E

M24LR16E Vour Pin

RF | WIP/BUS Y -t
o]

DUAL INTERFACE ||

EEPROM By
"7@ SYP 11/35 LAl I.:'l:li

I*C bus

ANTI1-M24LRIGE MB18BS ANTI-M24LRIGE board

I12C connector
Ve, GND, SCL, SDA

AWWBIITLE.Lom/ST



ANT2-M24LR16E reference antenna

* ANT2-M24LR16 board features:
« M24LR16E memory chip
 RF antenna: 20 mm x 40 mm (0.79 in x 1.57 in)
* |2C connector

life.augmented

See AN2972 for
more details

|

RF antenna

2C

connector
Ve, GND,
SCL, SDA

ISO 75693 antenna
MZ24LRIBE

DUAL INTERFACE
EEPROM

®u"l nwe Z 2
E‘ gz 2 E’,,, :
[ ) ) L_v[ I»ﬁ
rea 1>
Bla o injis] el = 3
| e w|&
LI | & L"J_JW ;y.\i;
[ T
2

g L IPLMTEEN
o =

RF WIP/BUSY pin

M24LR16E
chip

Vour PN

ANT2-M24LR16E
www.BDTIC.com/ST



ROBOT-M24LR16E-A reference antenna

- The ROBOT-M24LR16-A board features:
« M24LR16E memory chip See AN2972 for
* RF antenna: 20 mm x 40 mm (0.79 in x 1.57 in) more details

* |2C connector /

2C

connector
Ve, GND,
SCL, SDA

@ RF antenna

MBI1B13

WIP/BUSY
pin

M24LR16E
chip

ROBOT-M24LR16E-A
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M24LR64 datalogger reference design
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DATALOG-M24LR-A evaluation board

Temperature sensor
STTS75

Microcontroller

STM8L
M24.R64
= =8 Dual Interface
Data logger ? \) i EEPROM
Antenna ik ot s M24LR64-R
20 X 40 mm

Front side view

Back side view

SWIM connector
3V battery

www.BDTIC.com/ST



M24LR64-R datalogger reference design

- Demonstrates the use of the M24LR64 in a temperature data-logging

application such as medical or industrial sensors

 Helps customers get started with their RFID-enabled datalogger
design

- Can be extended to also sense shocks, vibrations, light (see STEVAL-
IPRO02V1 evaluation board)
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M24LR64-R datalogger supporting material

. AN3209 application note
! - Developing your M24LR64-R datalogger application for
~Aoe - temperature acquisition

/ .3: UMQ925 user manual
/7 wne  Using the M24LR64-R datalogger reference design
> ‘ Gerber files for M24LR64-R datalogger

O

“ Firmware for the STM8L101 microcontroller

| il

“ Demonstration PC software

The M24LR64-R datalogger supporting material can be downloaded at
www.st.com/dualeeprom
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STEVAL-IPR0O0O2V1 evaluation board

Temperature | b, : X f ; SW4 for
Sensor . | i

'selectiong 3V
coin cell

NMEMS
h24LR64
[EEPROM
STMBL
iCro

Antenna for RF

The STEVAL- I e
IPR0O0O2V1is an —“—___—_——-_——— 2 of M24LR64-R
autonomous battery-
powered datalogger
that can record and Eront side view
store 64 Kbits from

six different Sensors T e Tt
data using the Back side view
M24LR64-R Dual
Interface EEPROM

(I2C and RF).

Sensor

SW2 for
Checking if any
Hata 1s logged

Lys
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Read range (cm) versus antenna type

N ANT1-M24LR-A\
45
40

. ANT2-M24LR-A_
30 \
N\

25

. ANT3-M24LR-A

15 \
N\

10

SMD 4.7uH - SMD 4.7uH - SMD 4.7uH - SMD 4.7uH - 20x40mm etched 45x75mm etched
4 .5mm diam. 5.8mm diam. 7.8mm diam. 9.8mm diam.

Measurements with Feig MR101 pad antenna reader in free air
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Dual Interface EEPROM

Software
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One user Interface for all kits

IS73

STMICROELECTRONICS

Main menu
-td www.BDTIC.com/ST



One user Interface for all kits

Dual interface EEPROM

CRO5HF BEMO KIT
Select ywour kit

DEMD KIT (USE based)
BEMD KIT (RS232 based)
DEVELOPMENT KIT
CRIEHF DEMO KIT

IS73

STMICROELECTRONICS

Main menu
-td www.BDTIC.com/ST



12C mode user Iinterface

DUAL INTERFACE EEPROM - M24] R64

I2C User Interface

12C READ Memory MEMORY seen by I2¢
Addraszs Addreszs

from |0000 fo |1FFF Ll Lo LD datas
FF D3 FF EO
D0 10 44 46

555 (system) 0004

I2C write Lock bits (system) gggg g? gi gg g;

System Parameter Sector (system) 0010 00 60 0O 00
O014| FF E1 00 72
Read | 0018 45 78 69 &6
- ooic| 00 00 49 49
ooz0| zk 00 0& OO

L2C WRITE < Mamory cozal o0 oo 0 ot Hernng

555 (system) oozc| 01 00 00 0O There is no way to
nlujcin] 1a 00 OO0 00

I2C write Lock bits (system) oo034| 0o 0o oo oo retreive RF or I12C
System Parameter Sector (system) 0035| 01 00 36 92 passwor'd If you

Address Address 03¢y 0z 00 3p on
, 0040 00 00 2C 00 change a Password,
from Joizo0 127 Page Size |4 - oo44| 00 00 00 0o

0 .
"Wrihz MEFOrY (Emory area) DO4& Do oo 43 52 plEClSE dOﬂ T fOI"gET It.

004c 45 41 54 4F
12 34 58 78 Fill with I Write | oos0 52 34 20 &7
0054 64 ZD 64 70

0055 65 67 =20 76
aosc 31 ZE 30 Z0

12C PASSWORD & ppegent Password Doen | 28 75 V3 69

O0s4| 6E &7 20 49
" Write Password 0065| 4k 47 z0 44 DUAL

oosc 50 45 47 20
Present Passward 0070 26 385 32 29 INTERFACE
oo oo oo oo Fill with I_ Present | o074 Z2C Z0 64 A5 EEPROM

oavs 66 61 75 aC
o7 c 74 20 71 75

Ly www.BDTIC.com/ST



RF mode user interface

DUAL INTERFACE EEPROM - M241 R64

RF User Interface

MEMORY seen by RF

Read block block zector  block dataz
from |oo00  to |OOFF OOED 19 SF
DOEL &3 BY Write password
Get Multiple Block 00EZ 7F AR

Security Status 0O0E3 E4 57

O0E4 03 DC Lock sector
DODES 1k C5

Write 1z 34 55 78 O0E& F2 D4
Fill with I_ DOE7 26 85

Present password

O0ES 55 ES

DOES 1c 0o Warnin

DOEL 7z 07
OOEE Fa 56 There is no way to
DOEC ED 63 i
Invento = Cet System Inf OOED E6 Dz retreive RF or I12C
nventory | oop y=Tem lnTo O0EE 34 EBF
QUEF oF E1 password. If you
UIb bSFI System infos boro 1F 83 Chﬂnge a PGSSWOI"d,
DOF1 oo S0 !
EQ0Z2C1347700711 | 44| UIb EN022013477007 11 o0~ 2a 1r please don't forget it.
BSAE 44h OOF3 F& 7B
AFL 25h 00F4 36 AC
Memory size | 0307 FFh O0F s oz 53
010344E 002201 347700711
IC reference | 2ch oore| FC B2 27 roowemzcismon |
DOF7 3E 87
DOFS 20 Fi

QoFs ZE Ag DUAL

O0Fa 6E DD

Write AFI Lock AFI poTo o Bl INTERFACE

OoFc 65 E3

00FD CZ 895 EEPROM

Write DSFID Lock DSFID DOFE FF 00
OO0FF 3h EZD
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Demo mode GUI

Dual interface EEPROM

WRITE PICTURE TO M24LR64 —

1- select the image to transfer

2- select the transfer path
» g

3- Upload Picture

READ M24LR64 CONTENT —

1- select the transfer path
¥ o

2- DownlLoad Picture

check RF communication
check I2C communication

DUAL INTERFACGE 64-Kbit
EEPROM [C & 150 15693

Based on contact and contactless interface, free
your innovation with M24LR64 unique features

= High reliability EEPROM memory
& ~ 40 years data retention
~ 1 million read/write cycles (C) and 100k cycles (RF)
~ 32-bit password protection scheme
= Serial interface
- BC 400 kHz, 1.8Vin 55V
- Supported by most microcontrollers and DSPs
= RFinterface
- IS0 15693 compliant, passive RAD technology
- Read range from 0 to 1 meter

wew st.com
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Dual Interface EEPROM

Android ™ application
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Dual Interface EEPROM

* The Android application

y . Dual interface EEPROM
manages the phone’s NFC chip
. . . SETTINGS
(read and write operations) in
order to exchange data with the STI B huency 1
datalogger-M24LR-A, such as: corrent ETTR
- Save new settings to the datalogger Dunlrtertece EEPPON o I
device* Main features o | 34.5
- Start/stop a temperature acquisition quM mpem )
* Download acquired temperatures
from the datalogger device* @
- Trace a graph of downloaded values 4 (g1 ‘\_ﬂ S A =
(vertical and horizontal orientation) = .
 Display statistics (max/min/avg B
- Place your phone 20 30

values, histogram, and more) close to the datalogger

4] [ serTinGs -
1 SHOW STATS

» Change settings (frequency
acquisition, overwrite option)

"’ www.BDTIC.com/ST



This application allows your NFC
phone to communicate with multi-

sensor board STEVAL-IPR0O02V1. It
IS able to:

[ ]
NFC based Data Transfer
° Place your phone close to the Data
Logger V3 Demo Board
Data Logger V3 Application
Main features s7
Dual Interface EEPROM

[ )
[ )
[ )

STMSL

Slideshow www,st.com/dual

www.BDTIC.com/ST
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NFC-V reader

- The NfcV-Reader is an application for =¥ SRR S
NFC ISO/IEC 15693 enabled

Android™ smart phones to: e T
« Read and write NDEF messages by LRi" and M24LR" products

using NFC features of Android™ OS UID: EO0024C 41 F6 OB 55 46
The NDEF message is a data format defined e e m
by NFC forum specification and offers e 8 %%3[?%?’;’;‘{f$r R16E-R
interoperability of the different NFC devices
- Place your phone
) close to a tag
* NfcV-Reader works with
ISO/IEC 15693 and Dual Interface m

02 00

”@m one block = 04

., S BASIC FORMAT

EEPROM contactless tag

www.st.com
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Dual Interface EEPROM summary

Innovation based on 2 industry-standard protocols
RF and I12C

Enables cost reduction and flexibility throughout product
life
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