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How to use the X-CUBE-MEMS2 software package
and X-NUCLEO-IKS01A1 + NUCLEO-F401RE

NOTE: this explanation is for Windows 7 (64bit — Pro.) and KEIL v.5.13.0 the full version
(this because the FW is around 80K)

How to install the SW (X-CUBE-MEMSZ2) for using the X-NUCLEO-IKS01A1 and

NUCLEO-F401RE

Sensor Fusion GUI

Directory where is installed the SW

Copy the directory of the original installation in another directory

Use the SW

INDEX


http://www.emcu.it/

By: www.emcu.it Enrico M.

The explanations, How to install the SW (X-CUBE-MEMS2) for using the X-NUCLEO-
IKS01A1 and NUCLEO-F401RE are here
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Sensor Fusion GUI

On the PC if you select:

START — ALL PROGRAMS — STMicroelectronics — OpenSoftwareX —

Open.MEMS-MotionFX for STM32
you must see something like the BLUE box below

_ Startup

b STMicmelectm-ni:g

. BlueMRG Current Consumption Estir
.. BlueMRG DK 1.6.0

. DfuSe

. dSPIM Discovery Kit

. Embedded Resource Editor GUI

. Bvent and Data Logger Application
. FlashLoader

. FOCGUI Application

) MicroXplorer

J NucleoF4=ElueNRG_5hield

, Open SDFtwarEKJ

. Open.MEMS - MotionFX for 5Th
License agreement (05X M1

|| License file (.h)
L MotionFX databrief
|| MotionFX demo project (AR
* 05 _LicenseWizard
Releaze Motes
ﬁ Sensor Fusion GUI_]

\ X-CUBE-MEMSZ databrief
L SPCSStudio

. SPIMFamnily Evaluation Tool -

1 Back

| |Ssum’? programs and files je |
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Directory where is installed the SW

On your PC in the directory:

C:\Program Files (x86)\STMicroelectronics\OpenSoftwareX
You must have the subdirectory:

Open.MEMS - MotionFX for STM32

P

@@v| . v Computer FE.I[C:] ¥ Program Files (x86) » STMicroelectronics » OpenSoftwareX hI

Organize = Include in library = Share with « Burn Mew folder

~

- Eavorites Marne Date modified Type
=4,

B Desktop | . Open.MEMS - MotionFi for STM32 I 20/12/2014 23:51 File folder
£¥ Dropbox

15l Recent Places
& Downloads
= Box Sync
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Please copy the directory: Open.MEMS - MotionFX for STM32

(thatis in: C:\Program Files (x86)\STMicroelectronics\OpenSoftwareX)

in an other directory because in the next step, we will use the STM32 SW examples that
are present in the Open.MEMS - MotionFX for STM32.

In this way we preserve the original installation of the X-CUBE-MEMS2.

ATTENTION: at the end of the copy is necessary remove the attribute: Read only....
if it is present, below there is the right configuration.

NOTE:
| copied the: Open.MEMS - MotionFX for STM32
in: C:\ESEMPI-SW\Open.MEMS - MotionFX for STM32

| =
@.\Jﬂ | » Computer » 0S(C:) » ESEMPLSW » | OpenMEMS - MotionFX for STM32 Properties ==k

Organize = Open Include in library = Share with = By | General | Sharing | Securty | Previous Versions | Customize |

. . Name °

- Favorites ] Open.MEMS - MotionFX for STM32

Bl Desktop

- | FW_BlueNRG

*# Dropbox KeilV5-Test Type: File folder

"=l Recent Places ! _

n D load J MicroXplorer Location: CHESEMPI-SW
4 Downloads
4 Box Sync : MOTOR-FO Size: 137 ME (144.197.601 bytes)
, MOTOR-F3
MOTOR-readM Size on disk: 139 MB (146.542.592 bytes)
o ! -readMe

& Libraries e 1 Cortains:  1.026 Files, 373 Folders

3 Documents :

L [ Open.MEMS - MationF for STM32 |
rJ' Music Y Created: Today 27 dicembre 2014, 2 hours ago
Pict pind
le=| Pictures o7 , : 5
4 videos STemWin Library V1.1.2 Adtributes: | [] Read-only {Only applies to files in folder)
STMB-ClassB (] Hidden | Advanced... |

18 Comput :
e ] | STMB-Examples

e 05 (C:

L NU((:LéO - ) STMEBL-Examples

- F) ) STM32Cube FW_LO V11.0

. | 5TM32-Examples 4 3
'El_i Metwork
ok ||| cancel || Ay |
k Open.MEMS - MotionFX for STM32 Date modified: 27/12/2014)
L Cilm £nldmn
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Use the SW

In our case we use the NUCLEO-F401RE and the X-NUCLEO-IKSO01A1.
For this reason go in the directory:
C:\ESEMPI-SW\Open.MEMS - MotionFX for STM32\Projects\STM32F4xx-
Nucleo\Examples\MDK-ARM
and double click on the:

Project.uvprojx
Now build all

?ﬁ;

.- and you must see something like below.

k2 CAESEMPI-5WA Open.MEMS - MotionFX for STM324Projects\STM32Fdxec- Mucleo\Examples\MDEK-ARMPr

File

Edit

Project

View Project Flash Debug

@ | |

LiaD

¥

=% Project: Project
g5 STM32F401XK-MNUCLEQ

- &

[
L e

B

Src

Drivers/BSP/Components
Drivers/B5P/5TM32F4x-Nucleo
Drivers/BSP/X_MUCLEO_IKS01 A1
Drivers/STM32F340c HAL Driver
Drivers/CMSIS
Middlewares/AST_Serial

] fifoc
_1 serial_protocol.c
4 CMSIs

=] “ Device

j startup_strn32fd01xe.s (Startup)

J systermn_strn32fdacec (Startup)

Peripherals

| m

Tools

| stM32Fa00cnUCED [+] 4K | o

|

SVCS

EPro_iect @E-:u-:l': {} Functions [].,Tenu:ulate:

Build Output

Window Help

| = = | @ o1 c

& D @y

D startup_stm32f401xe.s
B0 int main(voi
81 CIff
B2 TH=g Ms=g
83
84 [ /% BTM32
85 — Configur
86 — Configur
87 - Set NVIC
88 - Global Pk
89 - L
90 HAL Inirt
91
g2 S * Confi
93 Sy=stemCl
g4
95 f* Initi
96 B5F LED
a7 BSF_LED_
98
99 £* Initi
100 BSF PE 1
101
102 J*% Initi
103 USARTCon
L

compiling fifo.c...

compiling serial protocol.c...
agsenmbling startup stm32f40lxe.=...
compiling system stm32f4xx.c...
linking..

(Frogram S5ize:

Code=T78118

FromELF: creating hex file...
' ZWProject.axf" - 0 Error(s), 9 Warning(s).

RO-data=602 BEW-data=276 ZI-data=3428

]

4
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ATTENTION: the compilation exceeded the 32K of exe for this reason is necessary a full

version of KEIL.

Now verify the configurations & shown below.

Options for Target 'STM32F401XX-NUCLEC'

Target | Output | Listing | User | C,-"CH| Asm | Linker | Debug | Ltilities |

I Software Packs
STMicroelectronics
STM3ZF401RETx
ARM

Wendar:
Device:

Toolset:

Search: I

“% STM32F401RC
“% STM32F401RD
[ g I/

]

401F

& STM32F401VC

“& STM32F401VD

A% STM32F401VE
A2 STM32F405

N . | -

=

Software Pack

Fack: IKeiI.STM.?.ZF-toc_DFF‘.ZS.ﬂ

URL:  http://www kel com/pack

The STM32F4 family incorporates high-speed embedded memories
and an extensive range of enhanced |/Os and peripherals connected
to two APE buses, three AHE buses and a 32bit multi-AHE bus

matric.

- G4-Kbyte of CCM (core coupled memory) data RAM

- LCD parallel intefface, 8080/6800 modes

- Timer with quadrature {incremental) encoder input

- b Volerant 1/0s

- Parallel camera interface

- True random number generator

- RTC: subsecond accuracy, hardware calendar
- 96-bit unigue 1D

ok ]

Cancel Defaults

Help

 se Simulator

Options for Target 'STM32F401X-NUCLED

Device | Target | Output | Listing | User | C,-"Cﬂl Asm | Linker | Ltilities |

Settings | 1o Use:lLST—IJnk Debugger _J

[ Limit Speed to Real-Time

;I Settings |

¥ Load Application at Startup
Initizlization File:

¥ Fun to main()

| B

¥ Load Application at Startup
Inttiglization File:

¥ Run to main()

Restore Debug Session Settings Restore Debug Session Settings
[ Breakpoints ¥ Toolbax [¥ Breakpoints ¥ Toolbax
v Watch Windows & Performance Analyzer v Watch Windows
¥ Memory Display ¥ System Viewer ¥ Memory Display [ System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:

ISARMCMS.DLL | -REMAP -MPU

ISARMCM3.DLL I-MPLI

INDEX

Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCM.DLL I-pCI'v'I-l ITCM.DLL |1:cru14
Ok | Cancel | Defaits | Help
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K Options for Target "STM32F40133(-NUCLED'

Device | Target I Qutput I Listing I User I Ca"CHI Asm I Linker |tilities I

~ Use Simulator
™ Limit Speed to Real-Time

[=]

Settings | o Use: |ST—Lir1k Debugger ~| | Settings

Cortex-M Target Driver Setup

Debug |T|E|ce | Flash Download |

bl e

Serial Number: |0670FF5553557"

HW Version: I‘u"2—'|

Part: ISW vl  banual
Max Clock: [4MHz ~| add |

~Di ————— 5\ Device
Unit: qT—LINI-(.-'V2—1 - IDCODE | Device Name |
SWDIO | (x2BA01477  ARM CoreSight SW-DP

FW Version: I‘"Q“JZBM? % Automatic: Detection ID CODE: I

Down

HE

Configuration Device Mame: |

Delete | Llpclatel IR ler: I

¥ Reset after Connect

— Debug
Connect & Reset Options Cache Options Download Options
Connect: [Nomal _v| Reset: |Atodstect  _v| | | ¥ Cache Code I™ Verfy Code Download

¥ Cache Memory [~ Download to Flash

(]

o

[ok ]| cancet | e

E Options for Target 'STM32F401XX-NUCLEQ! @ [
Device | Target I Output | Listing | User | CJCH' Asm | Linker | Debug
r—Configure Flash Menu Command
' |Use Target Driver for Flash Programming ¥ Use Debug Driver
— Use Debug Driver — ¥ Update Target before Debugging
it Fil: * | Ea |
' Use Bder Cortex-M Target Driver Setup E
Command " Debug | Trace Hash Download I
Argumerts: —Do:r;lt::: Fur;-c.ilgase e — RAM for Algorithm
'Fi’ + Erase Sectors v Verfy Start: |20000000 Size: |(bc1000
" DonotErase | Resetand Run

r~Corfigure IMag  — Programming Algorithm

Device Size | il
51 On-chip Flash 0800DD0DH - DBOTFFFFH

Cutput File: o — T
I STM32F&oc 512E Flash
Image Files F

Start: | Size:

Add I R emaove |

oK I Cancel

Apply
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Now download y# the FW in your NUCLEO-F401RE.

At this point you must run the: Sensor Fusion GUI

that is here:

START — All Programs — STMicroelectroics — OpenSoftwareX — Open.MEMS -
MotionFX for STM32 — Sensor Fusion GUI

(see below)

. BlueMRG Current Consumption Estirn
. BlueMRG DK 1.6.0

. Dfule

. d3PIM Discovery Kit

. Embedded Resource Editor GUI

, Event and Data Logger Application

. FlashLoader

. FOCGUI Application

. MicroXplorer

; MucleoF4 BlueMRG_Shield

. Openboftwa reK]

. Open.MEMS - MotionFX for STM3 |

License agreement (OSX M1 LL
|| Licensefile (,h)
L MotionFX databrief |
|#| MotionFX demo project (IARE 7
*  0S¥_LicenseWizard

Release Motes

,1

¥/ Sensor Fusion GUH
H-CUBE-MEMS2 databrief

. SPCS5tudio
. SPIMFarnily Evaluation Tool
. SPIRIT1 DE_1.0.7

Back

| Search programs and files
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From the first page that appears press START.

Ly sensors Data Log - STMicroelectronics E@

Settngs ————————————
Speed: |921600 ¥ || Timestamp P T H Anck AccY Boc? By
4 [ | +

Interval [ms]: 500 —

Pressure [mbar]
Temperature [°C]

Humidity [%&]
Accelerometer XYZ [mg]
Gyroscope XYZ [mdps]
Magnetometer XYZ [mgauss]

Start Sensor Fusion

Now the acquisition is running, see below.

L3 Sensors Data Log - STMicroelectronics El@

Settings

A
COM Devices: | COM29 - Log [ Save ] ’ Clear ] ’ Plot | ] ’
Speed: |921600 N — Ixy
E: 1006.95 E T T T T T | Z o13E T T T T T T
Pressure [mbar] 3 mlgtslﬁég ) E 5 ﬁ 3 E
el H 3 E 3
Temperature [°C] o 1005.2F, I 1 I 1 L E 18 | L I | | ]
= 9 o5 12 135 15 165 18 = 18
Humidity [%%] =
= E T T T T T L E ™
Accelerometer XYZ [mg] E. gg E E = E
Gyroscope XYZ [mdps] 5 0F 3 [ 3
E &E 1 £ E
Magnetometer XYZ [mgauss] T i3 1 1 1 1 I 1 o
9 10.5 12 13.5 15 16.5 13 - 13
u -
Stop ] % T T T T T L g T T T T T ™
= E =4 E
Start Sensor Fusion o %E ¥ [mdps] E E, ¥ [mgauss] E
z E = 3
B :%g ¥ [mdps] 3 ‘g B Y [mgauss] 3
g - Z [mdps] ' ' , g B 2 [mgauss] oo ' '
= Pe. 13.5 15 16.5 18 = g 13.5 15 16.5 18
Timestamp P T H Ao Accy AccZ GyrX —_—
€| 1 | ¥
COM29 opened o Timestamp P T H Acc, AcchY AccZ Gy
LPS25H init Ok 022655000 1005.54 EE-.IZ .38 -7 -E 1024 3380
HTS221 it O brmco o 204 e z : 1024 2200
i PP i . La, B - L LrL
tISéd ;ESLD ||I'|r|"ttc?}§ 02:26:56 (26 1006.12 25.08 31.35 Ei 1 1023 3730
Streaming data 02:26:56 081 1006.12 25.08 31.35 Ei ] 1023 3380
g o || 02:26:57.008 1006.22 25.09 31.35 13 5 1024 3430
COM29 dlosed D2IEHETOTZ 100822 2508 n:m E 2 1021 2570
COM23 apened 02:28:58.017 100805 2508 31.37 7 2 1024 3500
LPS25H init OK _|l  oz:2m58.082 1006.05 2512 31.37 7 -1 1024 3750
HTS221 init OK 3 02:26: 59,008 1006.09 2504 31.43 -7 -2 10zz 3360
LSMEDST init Ok 02:26:55.053 1008.09 2511 3.3 Rl -1 1022 3500
LIS3MDL init OK 02:26: 55,055 1008.14 2508 31.36 Rl -2 10zz 3420
Streaming data... 02:27:00.044 1008.14 25.11 31.38 £ A 1022 3380
— | 02:2T.00.08% 1008.14 2508 3.3 -5 -1 1022 3500
| ozoT01035 1006.01 2511 31.21 £ z 1024 3430
02:27:01.080 1006.01 2512 314 £ z 102z 3570
life .augmented ‘ m k
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