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Standard I2C and SPI EEPROM memory expansion board

X NUCLEO-EEPRMA1 Hardware Description Hardware Overview
The X-NUCLEO-EEPRMAL expansion board is based on
M24xx 12C and M95xx SPI EEPROM for data reading and
writing.

* The expansion board acts as an external stora}ge device .that 4 Arduino UNO R3 connector )
can be used to store data such as manufacturing traceability,
calibration, user setting, error flags, data log and monitoring
data to make applications more flexible and accurate.

 The X-NUCLEO-EEPRMA1 expansion board is compatible
with the Arduino UNO R3 connector pin assignment and can
be easily plugged to any STM32 Nucleo development board. .. 2 g
You can mount the ST morpho connectors if required. 4 [a) - F
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+ Easy portability across different MCU families ‘sz :ﬁﬂr
“ ) /A

+ Equipped with Arduino™ UNO R3 connector

« Compatible with STM32 Nucleo boards

+ Free comprehensive development firmware library and sample
implementation available when the X-NUCLEO-EEPRMAl
expansion board is plugged on top of a NUCLEO-F401RE or
NUCLEO-L053R8 development board

+ Developer can choose and solder an EEPROM to be tested
using the evaluation Software provided

* RoOHS and WEEE compliant
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Key Products on board

ST I2C EEPROM \_ |:| 12C EEPROM |:| SPI EEPROM Y,

ST SPI EEPROM [
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Latest info available at www.st.com
X-NUCLEO-EEPRMA1




Standard I?°C and SPI EEPROM memory expansion board

Software Overview

X-CUBE-EEPRMAL1 Software Description

The X-CUBE-EEPRMAL software expansion for STM32Cube
provides an evaluating M24XX 12C and M95XX SPI EEPROM )
for data reading and writing. Overall Software Architecture

The expansion is built on STM32Cube software technology to
ease portability across different STM32 microcontrollers.

The software comes with sample implementations of the o
drivers running on the X-NUCLEO-EEPRMA1 expansion Application
board connected to the featured development boards.

) ) ) ) Abstraction STM32Cube Hardware Abstraction Layer (HAL)
* Complete software to build applications using M24XX or

M95XX based EEPROM

+ Easy portability across different MCU families thanks to :
STM32Cube STM32 Nucleo expansion boards

* Free user-friendly license terms Hardware
+ Examples implementation available on board X-NUCLEO- e

EEPRMAL plugged on top of one NUCLEO-F401RE or

NUCLEO-LO53R8

* Developer can solder the EEPROM of his choice and test it
using the Evaluation software provided.

Latest info available at www.st.com
‘7] X-CUBE-EEPRMAL1
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1x Standard I2C and SPI EEPROM memory expansion board
(X-NUCLEO-EEPRMA1)

1x STM32 Nucleo development board
(NUCLEO-F401RE or NUCLEO-L0O53R8)

1x Windows 7 - Laptop/PC

1x USB type A to Mini-B USB cable

Setup & Demo Examples
HW prerequisites gy

NUCLEO-F401RE
NUCLEO-LO53R8
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Mini USB Cable X-NUCLEO-EEPRMA1
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Setup & Demo Examples
SW prerequisites

STSW-LINKOOS8: ST-LINK/V2-1 USB driver

STSW-LINKOOQ7: ST-LINK/V2-1 firmware upgrade

X-NUCLEO-EEPRMAL1 Software expansion for STM32Cube

« Copy the .zip file content into a folder on your PC. The package will contain source code example
(Kell, IAR, System Workbench) based only on NUCLEO-F401RE or NUCLEO-LO53R8

Windows PC based Console Application

ougmenhed



X-CUBE-EEPRMAL1
Start coding In just a few minutes with X-CUBE-EEPRMA1 ma

o www.st.com/x-nucleo

‘ ’ l —l Package structure

. _htmresc
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Docs
www.st.com

. Documentation <
e - Drivers ~ BSP, HAL and drivers

n
>

Download & unpack . Middlewares

X-CUBE-EEPRMA1 . Projects __Example
G' Release Motes.html

Select W\
X-NUCLEO-EEPRMA1 L

Download & install STM32
Nucleo ST-LINK/V2-1 USB
driver

&

>KEIL ©IAR

Tools by ARM  SYSTEMS

5

Compile/Flash and Run the
project

A
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http://www.st.com/openmems
http://www.st.com/

Using serial line monitor — e.g. Tera Term X

Tera Term: Senal port setup &3

Port: |COM35 - | ) ‘
Pressing the RESET button on Baud rate: 115200  ~
STM32 Nucleo triggers the

C . Data: |Ehit v| | Cancel ‘
initialization phase

Parity: |nune v|

Stop: (1 bit - | Help

¥ COM42 - Tera Term VT o (B g
File Edit Setup Control Window Help Flow control: |I'Il]I'IE v|
—— 12C EEPROM && SPI EEPROM INITIALIZED —
SPI EEPRON RERD STATUS— Transmit delay
0 msec/char 0 msec]line

»
target : M?SHEi Tex:

—SPI EEPROM BLOCK PROTECT—

TestDataitarget: M?5256iaddress: BiTX: abcdefghE-EEPROM- Expansion Firmuware library EEPROM driver e
¥-Hucleo—eXpansion firmware library. This block of data is specially written to test the data weit
are library EEPROM driver example This firmuare provides a basic example of how to use the ¥-HNucl
itten to test the data write function of E R¥: abcdefghE-EEPROM— Expan_‘lon Firmuare library E
lhow to use the X-Nucleo—eHpansion firmuware library. This block of data is specially written to test 1 H H H

xpansion Firmware library EEPROM driver example This firnuare prnulde‘. a bhasic example of how to Conflgure the Serlal Ilne monltor (Speed, LF)

= specially written to test the data write function of Eldata size: 495iresul passed

BlockProtect {target: M95256 laddre ByeBye STMByeBye STM: RR:_ahcdefghE-EEPROM- Expa
H-Mucleo—eXpansion firmware library. This block of data is s
FMLAFE 11h1-a1-y EEPROM d1-1uex- exanple This firmuware proulde_‘ a

n of Eldata size: 49

——I12C EEPROM WRITE PROTECI—

TestDataltarget: M24256 laddress: E TX: abcdef ghE-EEPROM—Expansion F re library EEPROM driver ex
H Nucleo—eXpansion firmuware . This block of data is specially written to test the data write
ion Firmware library EEPROM dl‘lUE This firmware provides a hasic example of how to use t
cially written to test the data write function of EEPROM <(SPI/I2C> Idata size: 255iresult: passed

—I12C EEPROM SINGLE BYTE——
TestByte itarget: M24CB2laddress: 20@iresult: passed

——SPI EEPROM SINGLE BYTE
TestByte ltarget: M?5048)address: 456 1TH: kiRM: kiresult: passed

—— I2C EEPROM DATA
: passed
: passed
: passed

— MWrite Data into SP1 EEPROM memory fl‘nm hegin to end and then
TestDataitarget: M?5848 address: @ 511 iresult: passed
TestDataltarget: M?5MB1laddress: Bldata siz 128 iresult: passed

—I2C EEPROM PAGE—
TestPage itarget: M24CA2!address: Bidata siz 16 iresult: passed

—SPI EEPROM PAGE——
TestPage itarget: MI5MPL!address: Bidata size: 255iresult: passed

LI S R A A o o ) 2




Documents & Related Resources

All documents are available in the DESIGN tab of the related products webpage

X-NUCLEO-EEPRMAL:
* Gerber files, BOM, Schematic
+ DB3728: X-NUCLEO-EEPRMAZ1: Standard I12C and SPI EEPROM memory expansion board - Data brief

+ UM2480: Getting started with the X-NUCLEO-EEPRMAL, standard 12C and SPI EEPROM memory expansion board based on M24xx and
M95xx series for STM32 Nucleo — User manual

X-CUBE-EEPRMAL:
« DB3729: Standard I12C and SPI EEPROM software expansion for STM32Cube - Data brief
+  UM2481: Getting started with the X-CUBE-EEPRMAL software expansion for STM32Cube— User manual

Consult www.st.com for the complete list
1S7]
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STM32 Open Development Environment
Fast, affordable Prototyping and Development

* The STM32 Open Development Environment (ODE) consists of a set of stackable boards
and a modular open SW environment designed around the STM32 microcontroller family.

STM32 Nucleo
expansion boards
(X-NUCLEO)

STM32Cube
development software

@V¥®» sSTM32 Open
' " Development
. Environment
STM32 Nucleo
development boards

STM32Cube
expansion software
(X-CUBE)

Function Packs
(FP)

www.st.com/stm32ode
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STM32 Nucleo
Development Boards (NUCLEOQO)

« A comprehensive range of affordable development boards for all the STM32
microcontroller series, with unlimited unified expansion capabilities and integrated
debugger/programmer functionality.

Power supply
through USB or
external source

STM32 microcontroller

YHHLY

Integrated debugging
and programming
ST-LINK probe

Complete product range

from ultra-low power to high-performance

ST morpho extension header

Arduino™ UNO R3 extension headers

Lyy
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STM32 Nucleo
Expansion Boards (X-NUCLEO)

- Boards with additional functionality that can be plugged directly on top of the STM32
Nucleo development board directly or stacked on another expansion board.

Move/Actuate

~

loEEERERRRREERE
: @

Environmental sensors

Example of STM32 expansion board (X-NUCLEO-IKS01A1)

DIL24 support for
\ new devices
Lys

e cugmanied WWWw.St.com/x-nucleo



STM32 Open Development Environment

« STM32Cube software (CUBE) - A set
of free tools and embedded software bricks
to enable fast and easy development on
the STM32, including a Hardware
Abstraction Layer and middleware bricks.

« STM32Cube expansion software

(X-CUBE) - Expansion software provided
free for use with the STM32 Nucleo
expansion board and fully compatible with
the STM32Cube software framework. It
provides abstracted access to expansion
board functionality through high-level APIs
and sample applications.

Software components

Tools & IDEs

IAR BEWARM, Keil MDK-ARM, GCC+ased IDEs
(e.g. Ac6 System Workbench for STM3?2)

o Application examples
Sample applications €g.! | on ST OpenSofwareX)

Upper level middleware

(e.g. ST OpenSoftwareX)

STM32Cube expansion middleware
STM32Cube Hardware Abstraction Layer (HAL)

STM32Cube

middleware

STM32 Nucleo expansion boards (X-NUCLEOQ)

STM32 Nucleo developer boards

« Compatibility with multiple Development Environments - The STM32 Open Development
Environment is compatible with a number of IDEs including IAR EWARM, Keil MDK, and GCC-based
environments. Users can choose from three IDEs from leading vendors, which are free of charge and
deployed in close cooperation with ST. These include Eclipse-based IDEs such as Ac6 System

Workbench for STM32 and the MDK-ARM environment.

"I OPEN LICENSE MODELS: STM32Cube software and sample applications are covered by a www.st.com/stm32cube

mix of fully open source BSD license and ST licenses with very permissive terms.

le.ougmantesd

www.st.com/x-cube



STM32 Open Development Environment

Building block approach

Accelerometer, gyroscope

Inertial modules, magnetometer

COLLECT

Sense

Pressure, temperature, humidity

Proximity, microphone

Bluetooth LE, Sub-GHz radio \ - TRANSMIT
NFC, Wi-Fi, GNSS .\ onnect

Audio amplifier

Touch controller Translate ACCESS
Operation Amplifier
Stepper motor driver L Move / CREATE
DC & BLDC motor driver \
Industrial input / output Actuate
POWER
Energy management & battery
General-purpose microcontrollers PROCESS

Process

Secure microcontrollers

Software
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'. STM32 Open
‘ Development
. Environment

www.st.com/stm32ode



