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Introduction
loT - Remote your Sensors via WiFi and IBM BlueMix (Cloud)

loT

HW: Nucleo-F401RE +
Sensors Board + WiFi
Board

SW: IBM Bluemix
MOTT over TLS
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Introduction

 End-to-end application to publish environmental data on a web
service based on IBM Bluemix

 Nucleo based application
« HW : Nucleo Board + Sensors Board + WiFi Board
« SW : application reading and transmitting in real time
environmental data (temperature, pressure, humidity, inertial) to

IBM Bluemix. MOTT over TLS is used as application protocol for
secure data communication with Bluemix.

« IBM Bluemix application

« For the moment, only data visualization is supported (no
analytics/commands back to Nucleo; they will be supported in
later versions).
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Introduction

Sensors

Optionally

——
X-Nucleo-
ICS01A1

119 = 8 ®
Nucleo 64pin X-NUCLEO- /\/\W
e WY IDWO1M1
i B il &I

Nucleo Fx/Lx

IBM Bluemix™

MQT T

\ J | |\ J _ ,
Y | Y = >

. e

MQTT library  Cube based |\ ,cle0 + WiFi + v
running on & M

Nucleo + TLS o Sensor board

mBed ready
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KIT HW

« NUCLEO-F401RE

Low coast STM32 evaboard based on STM32F401RE

« X-NUCLEO-IKS01A1 - MEMS and Sensors

expansion board for STM32 Nucleo, it's include:
LSM6DS0: MEMS 3D accelerometer (+2/+4/+8 g) + 3D gyroscope (+245/+500/+2000 dps)
* LIS3MDL: MEMS 3D magnetometer (+4/ £8/ £12/ 16 gauss)
* LPS25H: MEMS pressure sensor, 260-1260 hPa absolute digital output barometer
*  HTS221: capacitive digital relative humidity and temperature

* DIL 24-pin socket available for additional MEMS adapters and other sensors (UV index) X-NUCLEO-
IDW01M1

« X-NUCLEO-IDWO0O1M1 - WiFi expansion board

based on SWPF01SA.11 module

« X-NUCLEO-NFCO1A1l - Dynamic NFC tag (optional)

based on M24SR

 WIiFi Router or access to WiFi network
e 1 x mini USB cable

WWW.EMCU.IT
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KIT SW 1/5

« STM32 Software for this demo IS here (Fp-cLD-BLUEMIX1).
UnZip it on C:\

Get Software
Marketing
FP-CLD-BLUEMIX1 Domlc»ad

« STM Virtual COM Port Driver that is here.

Marketing

STSW-5TM32102

Duwnlc»ad

WWW.EMCU.IT
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KIT SW 2/5

 KEIL compiler.
DownLoad and install it. After the installation run KEIL
and select the: Pack Installer (see below).

_

File Edit View Project Flash Debug Peripherals Tools SWC5  Window Help
NS @] 4 2@ 9 | o | ™ B ™ M| EE IE | @ usenec ]
cE®e s R

n B @ Pack Installer

Install or update Software Packs that
contain Software Components
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KIT SW 3/5

* From the window that appears select and install:

STM32F4 Series see below.

5 Pack Installer - C:\Keil_vS\ARM\PACK
Packs Window Help
I L | Device: STMicroelectronics
ﬂ_l/ Devices I Boards I ﬂ Packs Examples I
| Search: - ¥ ack Action O
Device /| Summary [=--Device Specific 13 Packs
i @ Infineon 139 Devices ;I [#--Clarinox:Wireless @ Install C
- @ Maxim 4 Devices [#-Hitex: CMSIS_RTOS Tu... @ Install A
& @ Microsemi 6 Devices [+--Keil:5TM32F0xc_DFP ! Up to date || 5]
- @ Nerdic Semiconductor 7 Devices [+--Keil:5TM32FLxc_DFP ! Up to date | 5
- @ Nuvoton 300 Devices [+--Keil::5TM32F2:c_DFP ! Up to date | 5
@ NXP 270 Devices [+--Keil:5TM32F 30 DFP ! Up to date | 57
B @ Renesas 2 Devices - Keil:STM32Fdo DFP | [ Up to date |57
- @ Silicon Labs 357 Devices [+--Keil::5STM32F 70 DFP ! Up to date | 57
- @ SONX 49 Devices [+--Keil:5TM32L0x_DFP ! Up to date | 57
=i - 5 560 Devices [+-Keil:5TM32 10 _DFP ! Up to date | 57
STM32F0 Series 66 Devices - Keil:STM32L4xx DFP | @ Up to date ||5]
STM22F1 Series 05 Devices #-Keil:5STM32ZMUCLEQ_B... ! Up to date | 5
STM22F2 Series 46 Devices [-Keil: STM32Who DFP ! Up to date | 5
STM32F3 Series 70 Devices = Generic 15 Packs
STM32F4 Series | 153 Devices [ ARM: CMSIS & Uptodate||C
STM22F7 Series 20 Devices - ARM: CMSIS-Driver_Va... @ Install | C
STM22L0 Series 00 Devices --ARM:mbedTLS @ Install | A
STM22L1 Series 60 Devices -Keil:ARM_Compiler ! Up to date | K
STM322L4 Series 46 Devices -Keil:Jansson @ Install | JE|
STM32W1 Series 5 Devices -Keil:MDK-Middleware ! Up to date | K
TV TEas IRSTUmEnts T TUerces = #-Keil:MDK-Network_DS | € Up to date K
o @ Toshiba 85 Devices [+ Keil:XMC1000_DFP & Offline |In
Lﬁl E
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KIT SW 4/5

* |nstall the KEIL license

Project Flash Debug Peripherals Tools SWCS  Window  Help

Chrl+M
Open Ctrl=0
Close Single-User License | Floating License | Floating License Administrator | Flex[M Lic:ensel
Save Ctrl+5

Save As.. .
Name: Enrico Marinoni Avnet EM EMEA CID:  |CDM3A-1ZZKE

—Customer Information "Computer D

Save All

Company: I.‘\\met EM EMEA
Device Database... ==t

Get LIC via Intemet ...

Imrimmarinoni@silica.mm

License Management..,

Product | License ID Code (LIC)/Product variant | Support Period
MDK-ARM Professional 4ZLZD-S7BF8-MW86N-W2L9Q-BNKO6-D5AAH  Operation Expires: 31 Dec 2016

Print Setup...
Print... Ctrl=P

Print Preview

1 CASTM_CORTEX..\Incmain.h
2 IEM_Eluemix_Config.h

3 IBM_Bluemix_Config.c

4 CHSTM_CORTEXY,.\Srcymain.c
5 startup_stm32f401xe.s

6 stm32fdw_hal.c

Mew License 1D Code (LIC): &dd LIC Uninstall...

7 stm32fdw_hal_iZc.c

& RoutineVarie.c
9 CAESEMPI-SWA,..\main.c
10 CNESEMPI-3WM,. \Definizioni.h

Exit

WWW.EMCU.IT
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KIT SW 5/5

« Serial line monitor (e.g. Termite or TeraTerm).
DownlLoad and install it.

« Modern web browser (e.g. Chrome).
DownlLoad and install it.

« ST-LINK-UTILITY, DownLoad and install it.

Part Number "",’S't:f;’"ﬂ Order From ST

STSW-LINK0D4 Dm,md

WWW EMCU IT
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Compose the kit 1/4

X-NUCLEO-IKS01A1
Sensor module

X-NUCLEO-IDW01M1
WIiFiI module

Nucleo-F401RE

»
»

WWW.EMCU.IT
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Compose the kit 2/4

FOR EVALUATION
PURPOSES ONLY

Jumper configuration on
X-NUCLEO-IDW01M1
(WiFi Module)

I !
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Compose the kit 3/4

Jumper configuration on
X-NUCLEO-IKS01A1
Sensor module
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Compose the kit 4/4

Jumper configuration on
Nucleo-F401RE

o T L
% www.stcom/stm32nucea
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Configure and run the SW

« Launch KEIL project

 C:\..\FP-CLD-BLUEMIX1 DemoWiFiandMEMS
\STM32CubeFunctionPack BLUEMIX1 F4 V1.0.0
\Projects\Multi\Applications\MQTT_IBM\MDK-ARM\STM32F401RE-Nucleo

. .

\P r OJ e Ct u V p r OJ X C:\STM_CORTEX\STM32-CUBE\FP-CLD-BLUEMIXL_DemaWiFiandMEMS\STM32CubeFunctionPack_BLUEMIX1_F4_V1.0.0\Projects\Multh Applications\MQTT_IBM\MDK-ARNNSTR32F401 RE-Nucl

.
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Nsad| s smala e TR It @ st BRABlo « &
: 2 0| ¥F| swezreschuaee [¢] BN B T @ 4 @l

Project h | ] mainh ] IBM_Bluemix_Configh | IBM_Bluemix_Config.c ]
=% Project: Project = 15 S
45 STM32Fdsc-Nucleo 2 R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R KRR R R R R AR AR AR R AR A AR
[ Doc 3 = gfile main.c
. 4 * @author Central LAB
3 Drivers/BSP/Components 5  Gversion V1.0.0
[ Drivers/BSP/STM32Fxc-Nucleo 6 % @date  17-0ct-2015
[0 Drivers/BSP/X-NUCLEQ_IKS01A1 T * @brief Main program body
£ Drivers/BSP/%-NUCLEO-NFCOLAL 8 xxéxrxrxxxxxxrxrxrxxxxxxxxrxrxrxxxxxxrxrxrxxxxxxxxrxrxrxxxxxxrxrxrxxxxxxxxrxrx
] * @attention
{20 Drivers/BSP/X-NUCLEQ-IDWOLML 10 -
B 5 Drivers/CMSIS 11 = ¢n2»<center>&copy: COPYRIGHT (¢) 2015 STMicroelestronies</centers</h2>
] system_stm32fdecc 12 -
| Drivers/STM32Fec_HAL_Driver 13 * Redistribution and use in source and binary forms, with or without modification,
14 * are permitted provided that the following conditions are met:
R Example/MDK-ARM 15 = 1. Redistributions of source code must retain the above copyright notice,
=R} Example/User 1e # this list of conditions and the following disclaimer.
= ,j main.c 17 bl 2. Redistributions in binary form must reproduce the above copyright notice,
d core cmdh 18 * this list of conditions and the following disclaimer in the documentation
ij - F h 15 = and/or other materials provided with the distribution.
Foreemrdne. 20 = 3. Neither the name of S5TMicroelectronics nor the names of its contributors
ij core_cminstr.h 21 = may be used to endorse or promote products derived from this software
] core_cmSimd.h 22 = without specific prior written permission.
[ cube_halh 23 -
7 dre C M24SRLR 24 * THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
‘I = o . N vI 25 #* AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED IO, THE
25 # TMET.TFN WARRANTIFS NF MFECHANTARTLITY AND FTITNRSS FNR A PARTTCTILAR BITRPNSF LRF

[E] Project @B-ﬂaks {3} Functions | (1, Templates <

Build Qutput
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Disable the NFC board in main.c line 84

DK &% 6 2@

_] main.h ] IBM_Bluemix_Config.h ] IBM_Bluemix_Config.c| ] main.c

76 J/* Private define —————————————mmm e ——

77 #define WIFI_SCAN BUFFER LIST 15
78 #define WIFI_SCAN BUFFER SIZE 512
79 #define APPLICATICN DEBUG MSG 1
80

Bl [H/*
lef HFC 0 —-> Skip writing dynamic NFC when NFC not used
g3 =/

84 #define USE_NFC 0 fFf 1 = Attivo
i

86 /* Private function pr
87 static wvoid floatTolnt | T in, int32 t *out_int, iInt32 t *out
88 woid SystemClock Config | d);

89 WiFi_Status t wifi get AP settings (void):

90 woid prepare json pkt (uintf t * buffer):

91 woid Get MAC Add (uwinti t *macadd);

o2

93

94 ifdef USART PRINT MSG

95 define printf(arg) { memset (print_msg buff, O0x00, =sizeof (pr
Se sprintf ( (char®)print msg buff,arg):;

LT Hal. UART Transmit (sUartMsgHandle, (uin
98 | fendif

99

100 /% WiFi. Private wariables --————————————————————

101 Ctrvmmedsef ansm §
1| 1

'
m
£
m
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Configure SSID e PWD for WiFi AP in main.c

BRI R

_] I1BM_Bluemix_Config.c

SSID — iPhoneEMCU
SECKEY — enrico567

_] mainh ] IBM_Bluemix_Config.h
118 L
119 wifi =state_t wifi_ state;
120 wifi =state t wifi_ old state;
121 wifi config config;
122 wifi =scan net_scan[WIFI_SCAN BUFFER _LIST];
123 /#* Console S55IDJEWD */
124 wuwinté t conscole input[l], con=zole count=0;
125 char console =ssid[40]:
126 char console psk[20];
127 wifi bool set AF config = WIFI_FALSE, S55ID found = WIFI_ FALSE:
128 wuinté t macadd[17]:
1289 nuint8 t j=son buffer[5l12]:;
130 J# Default configuration S5ID/PWD */
131 char * s=2id = "iPhoneEMCO";
132 char * zeckey = "enricol&T";
133 WiFi_ Priv Mode mode = WPA Perszonal:
T34 - - -
135 JS# MQTT. Priwvate variables - —-—-——————————————————————
136 unsigned char MQTT read buf[512];
137 unsigned char MOTT write buf[512]:;
138 HNetwork n;
138 Client cz
140 MOTTMes=zage MQTT m=g;
141 wuwinté _t url ibm[E80]:
142 MQIT vars mgtt_ibm setup;
;l 1473 il mrds Gl mads s r;"r."' FMN_ Mnwe this +n TRM =t rinet

6 17 13 February 2016 I" fe.augmented

==AVYNET

— Memec

=—SILICA

An Avnet Company


http://www.emcu.it/index.html
http://www.emcu.it/index.html

Configure Compiler

CASTM_CORTEX\STM32-CUBE\FP-CLD-BLUEMIXI_DemoWiFiand MEMS\STM32CubeFunctionPack_BLUEMIX1_F4_V1.0.0\Projects\MultiApplications\MQTT_IBM\MDK-ARM\STM32F401RE-Nucl

File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
NS H@| & @ | | @1 mom| 2= 35z 2| B usenc Hlae @l e &&EF) R
= @ | 8| sne2rancudeo u. R
Project e ] main.n ] IBM_Bluemix_Configh | IBM_Bluemix_Config.c | ] main.c
=7 Project: Project - 1 e
E‘& STM32Fdce-Mucleo 2? L T T
3 pd Options for Target '5TM32F4x0e-Nucleo' 2 @
3 Dr I_l
£3 Dr De\ncel Target | Outputl Llstlngl User I C."C-l—l-l Asm | Linker | Debug Utllrtlesl 3 4
3 Dr " Use Simulator  with restrictions Settings | * Use; IST—Link Debugger ;" Settings |
m-C3 D [ Limit Speed to Real-Time e e e e e e e e e e e R ek Rk R
£3 Dr - ) -
¥ Load Apolinating =t Charkin Lé Dhirbr mmziell L# | rod Anplinobing =b Charin LA -
=G Initizlizatior| Co|5 ~M Target Driver Setup Cortex-M Target Driver Setup 7
29l == |
Debug | Trace| Fash Download
£3 or Tmce I Flash Download | 9 | : I 8 .
£l Ex — Restore — Debug Adapter — SW Device r~ Download Function RAM for Algorithm
¥ Bre it: BN - LORAD " Erase Ful Chip | W Program
25 Ex . : = IDCODE | Device Name i ¢ EeseSectos | Verdy Start: [<20000000  Size: |(1000
= v Wiz Serial Number: SWDIO|  2BAD1477  ARM CoreSight " DonctEmse | ¥ Reset and Run
¥ Men | D670FF575056805087031330 ; .
— Programming Algorithm
HW Version: I‘u"2—‘|
; _ Description | Device Size | Device Type | Address Range |
FW Version:_[V2J2014 % Automatic Detection (D EODEL | ITSTM32Fox 5124B Flash 512k On-chip Flash 0800D000H - 0BOFFFFFH |
6 IF‘ort: Im " Manual Configuration Device Mame 9
CPU DLL: Max o [T 3 ] sdd | Delete | [Update | IRlen
. ISAF{MCM —
.—l— . — ug
=] Project @ q Dialog DLL Connect & Reset Options Cache Options —] Siart I 5
art: ize:
S8 Output [PcuoLL Connect: [Nomnal v Reset: [Atodetect ] | | ¥ Cache Code
v Reset after Connect ¥ Cache Memon
Add I Remove |
oK OK I Cancel Apply
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Compile & Program

! kA CASTM_CORTEXSTMIZ-CUBEVFP- CLD-BLUEMIX1_DemoWiFiandMEMS\STM32CubeFunctionPack_BLUEMIX_F4_V1.0.0MProjects\Multi
File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
Nzl @l sd3@9c|e |p | = U g | @ usenec ] 5 @
£ 2 0| 88| svszraochuden [+ K| B B @ 2 @
Project 1 [ _] main.h ] IBM_Bluemix_Configh ] IBM_Bluemix_Config.c
=% Project: Project il 124 uint8 t console input[1l], console count=0;
B4 STM32Fdw-MNucleo 125 char console s=id[40]:
£ Doc 126 char console psk[20]:
_ 127 wifi bool set AP config = WIFI_FALSE, SSID £
[J Drivers/BSP/Components 128 uints t macadd[i7]:
[J Drivers/BSP/STM32F40-Nucleo 129 uint® t j=on buffer[512]:
F-d Drivers/BSP/X-NUCLEQ IKS01.41 130 f# Default configuration S5ID/PWD */
[0 Drivers/BSP/X-NUCLEQ-NFCO1A1 1] R
. 132 char * zeckey = "enricoLSeT";
LA Drivers/BSP/X-NUCLEQ-IDWO1ML 133 WiFi Priv Mode mode = WPA Personal;
= Drivers/CMSIS 134
1| = T I *I"I 135 fS* MQTT. Priwvate wvariabhles - ———————————————-
- 138 i et mad Alsy WMOTT »asA s FITCT77 e
(=] Project @E-:u-:uks 1} Functions | (), Templates 14| m |
Build Qutput 2
linking...
Program Size: Code=42124 RO-data=1968 BRW-data=752 ZI-data=B8852
FromELF: creating hex file...
" MWObjects\Project.axf" - 0 Errori(s), 0 Warningi(s).
Build Time Elapsed: 00:00:58
4
5T-Link Debugger

9 19 13 February 2016 I'I augmented
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Launch Serial Line Monitor 1/4

Connect the
KIT to the PC.

Open the
TeraTerm and
configure it,
steps 1...5

Make sure to
choose the right
PORT.

6 20 13 February 2016 ‘ 'l

File Edit | Setup

= Tera Term -1 [sconnected] VT Tera Term: Terminal setup 3 @ ]@
Contral  Window Help
Terminal... 2 I Terminal size New-line lTl -
Window... 81 ® 29 Receive: |C|:{ v|
Font... . |
¥| Term size = win size Transmit: |CFl+LF .,| | Cancel |
Keyboard... — -
- Auto window resize
Serial port... 4 I | Help |
Proxy... Terminal ID: [VT100 ~ 7| Local echo R
S5H... -
55H Authenticat Answerback: Auto switch [VT<->TEK]

S5H Forwarding.
55H KeyGener
TCPR/IP...
General...

Additional setting.

Coding [receive]

\UTF-8

- |

locale: american

Save sg Tera Term: Serial port setup 5
Port: |COM170  ~| [7(“( l
Daud rate: 115200 -
Data: |B bit v| | Cancel |
Parity: |nune v|
Stop: |1 bit -| | iclp |
Flow control: |nunt: v|
Transmit delay
0 msecfchar 0 msecfline

WWW.EMCU.IT
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Launch Serial Line Monitor 2/4

Press the RESET button on the NUCLEO-F401RE (it is the black button).

You have to see something like below.

© COMLT70:115200baud - Tera Term VT

File Edit Setup Control Window Help
STMicroelectronics demo to visualize sensors data in IBM Iol cloud.

b B W BE B REWE R WE W REWE R BE W BEWE R BE R EBERE BE W BE W BE W R BE REBE B R BE REBE B R BERECBE B W BE B CBE W W BE R BE WM BE R BE W M BE R BE WM M B

Initialized Sensors.

[D].
Do vou want to setup SSID?(y:"n]:

Module will connect with default dettings.

f******************************** 3o JoE E ENE EE E BE BE PE M E BE NE N BE BE BEBEBE MM

At the question:
Do you want to setup SSID?(y/n):
answer: n

WWW.EMCU.IT
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Launch Serial Line Monitor 3/4

Copy the

URL:>

" COM170:115200baud - Tera Term VT o =[S
File Edit Setup Contrel Window Help

b Jeb E E E BE BEBE BE BN BE NE N BERE JE E BE BEBE -BE B BE NE N RE e JE BE BE JE E BE BE EBE N NE NE R RE e eE BE BE BE EBE M NE NE NS 3 eE E E EBE BE BE BE M o~

[D]. Initialized Sensors.

Do vou want to setup SSID?{v/n): n

Module will connect with default settings.

f*************************************************************

= Configuration Complete

» Please make sure a server is listening at given hostname
[DI. WiFi initialized.

[D]. Wi-Fi on

[D]. WiFi1i MAC address:
ABS8OE1B4D3ED

G T e - M (https://+)
quickstart.internetofthings.ibmcloud.com/#/device/B08BE1B4AD3EBR/ sensor/

 URL in this case Is:
https://quickstart.internetofthings.ibmcloud.com/#/device/0080E1B4D3E

O/sensor/
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Launch Serial Line Monitor 4/4

S COMITO115200baud - Tera Term VT

File Edit Setup Contrel Window Help

[DI. WiF1 initialized.
[D]. Wi-Fi on

[D]. YWiF1 HMAC address:
AB8BE1BAD3ED

[D] IBM Quickstart URL (https://+)
quickstart.internetofthings.ibmcloud.com/#/device/O08OE1B4D3ER/ sensor/

[D] Connected to network with SS5ID

[D]1. Connected with IBM MQTT broker for Quickstart mode {(only MQTT pub
lish supported)

[D]. Sensor data are published to IBM cloud

["d” : {"myName” : "Nucleo™ ,"A_Temperature”™:27.15, "A_Humidity”
sure” :971.36, "Acc-¥" :-175, "Acc-Y" :65, "Acc-Z" :16170, "GYR-K"
27,."GYR-Z":8, "MAG-K¥" : 228, "MAG-Y" : 44 , "MAG-Z2": 1991} }

[D]. Sensor data are published to IBM cloud

["d” : {"myName” : "Nucleo™ , "A_Temperature”™:27.29,"A_Humidity”
sure” :971.31, "Acc-¥":-183, "Acc-Y" : 79, "Acc-Z" : 16164, "GYR-K"
29,."GYR-Z":6, "MAG-K¥" : 279, "MAG-Y" : 59, "MAG-Z2" : 2047} }

[D]. Sensor data are published to IBM cloud

["d” : {"myName” : "Nucleo™ ,"A_Temperature”™:27.15, "A_Humidity”
sure” :971.35, "Acc-¥" :-188, "Acc-Y" : 76, "Acc-7Z" : 16168, "GYR-K"
35,"GYR-Z2":8, "MAG-K¥" : 241, "MAG-Y" : 79, "MAG-Z2" : 2083} }
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Open the web browser, Chrome

€« C' fi & https:/quickstartinternetofthings.ibmcloud.com/#/device/0080E1B4D3E0/sensor/

G O to t h e U R L t h at y O u HEH Apps ™ Imported From IE Come Fare un Chec... Keil MDK-ARM for S... D www.hoperf.com/up... )/ Grove - Serial RF Pr.. ., Buy Grove - Serial
ar e C O p i ed b efo re IEM Internet of Things Foundafion ~ Quickstat  Service Status  Documentation
(slide n.21). # Quickstart

Mo sign-up required to see how easy it is to connect your device to loT Foundation and view live sensor data

In my case the URL is:

https://quickstart.internet
ofthings.ibmcloud.com/#

/device/0080E1B4D3EQ/

sensor/

You must see the data

Event Datapoint Value Time Received
Of you r SenSOrS L] status myNams Nucleo Feb 13, 2016
status A_Tempsraturs 2781 Feb 13, X
status A_Humidity e Feb 13, X
status A_Fressurs 7111 Feb 13, X
status Aec-X -151 Feb 13, 2
status Aec-Y g1 Feb 13, 2
status Aee-Z 18158 Feb 13, 2
status GYR-X -17 Feb 13, 2
status GYR-Y 28 Feb 13, 2

status GYR-Z [} Feb 13, 2
status MAG-X 408 Feb 13, X

gl ‘ status MAG-Y -313 Feb 13, 2
24 E 13 February 2016 'I .o status MAG-Z Feb 12, 2016

223
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Summary

IBM Bluemix MOTT over TLS

[4 18M Internet of Things Fo. X

« cC A https://quickst: ternetofthings.ibmcloud.com/#/device/0080E1B4D3E0/sensor/
I n I l d £ Apps [ Imported From [E Come n Chec.. [$] Keil MDK-ARM for S.. [ operf.com/u wve - Serial RF Pr,

X-NUCLEO-IKS01A1 - Sensors module
X-NUCLEO-IDW01M1 - WiFi module
Nucleo-F401RE - STM32 family (Cortex Mx)

;_=:Avm:1" ==SILICA

An Avnet Company
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