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1 Scope/ description

This document is guiding to set up Arrow Quadro board with Bosch BME280 shuttle board. We will
create a project which will send the all the sensor data to the Quadro board. And the Quadro will send
the received data to the cloud via Wi-Fi.

The connection between Quadro and BME280 shuttle board is based on SPI.

2 Hardware setup

The required hardware to perform the steps described in this application note consists of:
Developer PC:

This platform will be used for setup and writing and downloading the two firmware into the
microcontrollers. The power supply task will be solved via USB.
Desktop computer or laptop with x86 architecture and USB 2.0

The ARROW’s Quadro board as it is

The BME280 Shuttle board.
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2.1 Arrow Quadro board

https://www.arrow.com/en/campaigns/cypress-wiced-iot

Arduino connection:

| ARDUION canndeci

X SCL/D15

X SDA/D14

X SCK/D13

NOT CONNECTED | MISO/D12

|OREF PWM/MOSI/D11
NRST PWM/CS/D10
NRST PWM/D9

+3.3V D8

+5V NOT CONNECTED
GND NOT CONNECTED
GND D7

+VIN PWM/D6

ANO PWM/D5

AN1 D4

AN2 PWM/D3

AN3 D2

AN4 UART_TXD_RXuc
AN5 UART_RX_TXuc

NROW
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2.2 BME280 Shuttle board

https://www.bosch-sensortec.com/bst/support tools/downloads/overview downloads

VDD
VDD IO
Ground

Master In Slave Out

Master Out Slave In
Serial Clock
Chip Select
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|ldddd dddad owu

Because of the pinout of Shuttle board system doesn’t compatible with Arduino system wiring is
preferred.

3 Software setup

3.1 IDE installation to the PC
3.1.1 WICED installation

Pay ATTENTION! Some antivirus like BitDefender may cause problems during the installation phase and
during normal use of the Wiced Studio

1) Download and install 32bit and 64bit JRE (Java Runtime Environment)

http://www.oracle.com/technetwork/java/javase/downloads/jre8-downloads-2133155.html

2) Download and install Cypress WICED Studio 6.0

https://community.cypress.com/community/wiced-wifi/wiced-wifi-documentation

3) Plug the Board with USB Cable

Verify Driver installation

8|Page

NROW \/ FiveYears Out



Quadro — Bosch BME280-driver integration

4) Download and install Quadro BSP file

BCM943907 QUADRO wé.zip for WICED 6.0 IDE

5) Download the Quadro loT Starter Kit Getting Started Guide

Bluemix loT LAB

Setup JRE 32 and JRE64 java runtime

1) Check/Fix your JRE (Java Runtime Environment) installation:
a. 32-bit JRE is needed for Cypress WICED Studio
b. 64-bit JRE is needed for SDK’s installer
(JRE is designed to allow both 32 and 64 bit variants to be installed on same system)
2) Not normally required, but if you have a JRE related issue, check your Windows PATH. This should
include a path to your Java installation:

C:\ProgramData\Oracle\Java\javapath

Setup Wiced Studio (WINDOWS)

1) install Cypress WICED Studio 4.1.1 development tools by unzip file WICED-Studio-4.1.1.8-IDE-
Installer.exe.zip and execute WICED-Studio-4.1.1.8-IDE-Installer.exe
2) When Setup start Appear window below

InstallAnywhere
di in
20%
And then
#» WICED-Studio - X
Introduction
@ Introduction InstallAnywhere will guide you through the installation of
O Choose IDE Install Folder WICED-Studio.
O choose SDK Install Folder Itis strongly recommended that you quit all programs before
O Pre-Installation Summary continuing with this installation
QO Installing...

O Install et Click the 'Next' button to proceed to the next screen. If you want to

nstall Complen change something on a previous screen, click the Previous' button
You may cancel this installation at any time by clicking the ‘Cancel'
hutton.

InstallAnywhere

Press Next Button
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#» WICED-Studio

@ Introduction

& Choose IDE Install Folder
O Choose SDK Install Folder
O Pre-Installation Summary

QO Installing...

QO Install Complete

{CED

- X
Choose IDE Install Folder

Please choose a destination folder for IDE.
Ifthe chosen folder already exists, its contents will be overwrilten.

Where Would You Like to Install the IDE?
C:\Users\andres. valda\AppData\Local \WICED \WICED-Studio-4. 1

Restore Default Folder Choose..

InstallAnywhere

Cancel

Previous

Press Next Button

#» WICED-Studio

0 Introduction

@ Choose IDE Install Folder
& Choose SDK Install Folder
O Pre-Installation Summary
QO Installing

QO Install Complete

ICED

InstallAnywhere

- X
Choose SDK Install Folder

Please choose a destination folder for SDK.
Ifthe chosen folder already exists, its contents will be overwritten.

Where Would You Like to Install the SDK?
C:\Users\andres.valda\Documents\WICED \WICED-Studio-4. 1

Restore Default Folder Chgose...

Cancel

Previous

#» WICED-Studio

@ Introduction

0 Choose IDE Install Folder
0 Choose SDK Install Folder
& Pre-Installation Summary

QO Installing

QO Install Complete

{CED

¥

Press Next Button

- X

Pre-Installation Summary

Please Review the Following Before Continuing:

Product Name:
WICED-Studio

IDE Install Folder
C:\Users\andres.valda AppData Local\WICED'\WICED-Studic

SDK Install Folder
C:\Users\andres.valda' Documents\WICED \WICED-Studio-4.

Shortcut folder

C:\Users\andres.valda' AppData'Roaming Microsoft Windows
Disk Space Information (for Installation Target): ©
< >

e

Cancel

Press Install

NROW
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#» WICED-Studio - X

Installing WICED-Studio

@ Introduction

@ Choose IDE Install Folder WICED™ Studio is a powerful, intuitive and

@ Choose SDK Install Folder simple to use (IDE)
0 Pre-Installation Summary for developing wireless applications.

@ tnstalling WICED Studio features:

O Install Complete Bluetooth, Wi-Fi and ZigBee technologies

Eclipse based IDE
Integrated debug support
Support for manufacturing tools

- Multiple sample applications
IC.ED - Support on Windows. Linux and 0S-X

- Online support through Cypress WICED community forum
“‘rz by CYPRESS"

InstallAnywhere
| —
Cancel S1%

Installing... Java Runtime Environment

Wait while setup finish

#» WICED-Studio - X

Install Complete

@ Introduction Congratulations!
@ Choose IDE Install Folder WICED-Studio has been successfully installed to

1.IDE:
@ Choose SDK Install Folder | | ¢ 1c. 0121 e valda\ppDatalLocallVICEDIWICED-Stucio-4
@ Pre-Installation Summary 2SDK:
@ Installing C:\Users\andres.valda\Documents\WICED\WICED-Studio-4.1
© Install Complete 3. Shortcuts created in:

(a) Desktop

()
C:\Users\andres.valda\AppData\Roaming\MicrosoftWindows\Start
Menu\Programs\Cypress

Press "Done” to quit the installer.

{CED

InstallAnywhere

And press Done Button
3) Launch the WICED SDK
0 @ Filtri \v/

e WICED-Studio
" App desktop

App
® WICED IDE
Suggerimenti per la ricerca

L wiced - Cerca

£ wiced wifi module

L wiced sense
wiced smart bcm92073x_le_kit
wicked game traduzione

wiched libro

wiched traduzione

wiched sw

0
0
0
£ wicked game
0
0
0

wiced

Select 43xxx_Wi-Fi Platform
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P= X

Select WICED Platform

Select the default WICED Platform you intend to use for your development. You can
change the selection at any time from the Eclipse IDE "WICED Platform' drop down
menu after initial selection.

(O 20706-A2_Bluetooth
(O 20719-B0_Bluetooth
(O 20729-B0_ZigBee
(O 20735-B0_Bluetooth
(® 43%0_Wi-Fi
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The WICED IDE must appear as below

£ C/C++ - \README.txt - Eclipse
File Edit Source Refactor Navigate Search Project Run WICED Platform Window Help
- [ v IR0 0@ N DD R S ] B WicRi v Gr v v @O R Q™ E Y v

5 | R/

ProjectbBxpl.. 83| © B | [ READMENt 22 = B @ MakeTarget 22 O X =8

= 4 ~ S 4300 Wi-Fi
WICE i . n it 4.1 - ME
5 4300 WicFi 2 Cypress WICED Studio Software Development Kit 4.1 - README

WICED Studio provides systems and APIs needed to build, design and implement
applications for Wi-Fi, Bluetooth Classic (BR/EDR), Bluetooth low energy (BLE),
and ZigBee devices.

WICED Studio platforms include support for -
- 20706-A2, 20735-B@ and 20719-B@ based Bluetooth platforms
Support for various Cypress Wi-Fi & combo chips
- 439X (43909, 43907 and 43903) integrated MCU + Wi-Fi SoC
- 4336X (43362, 43364) Wi-Fi SoC
- 4343X (43438, 4343W) Wi-Fi SoC
1 - 43340 Wi-Fi + Bluetooth combo SoC
- 20729-B0 based ZigBee platforms

Bluetooth Features:
- API to access Bluetooth stack including GAP, ATT, GATT, SMP, L2CAP,
RFCOMM, SDP, A2DP and AVRC in the ROM.
1 - A generic profile level API that abstracts the Bluetooth stack layer API.
- Reference applications for profiles defined by the Bluetooth SIG. v

/A
e ... WIGED studio™
onsole § — “/p/ W oacss

No consoles to display at this time.

Development System

This is a very brief introduction to the WICED Studio
Development System for those reckless souls that refuse to read
the formal WICED Studio Quickstart Guide

Building & Downloading Applications

« Plug the WICED Studio Evaluation Board into the he
Expand 43xxx_Wi-Fi Project Explorer and 43xxx_Wi-Fi Make Target
£ C/C++ - \README.bxt - Eclipse - X
File Edit Source Refactor Navigate Search Project Run WICED Platform Window Help
- & | < v X000 @ N DD R 2 4300 Wi-Fi viEMTYE e S P il vgly e v
|| ® |[@acs
ectExpl. 52 = O | [E READMEtt 53 = 0 | @ MakeTarget 2% CC X = 8
= = A v 5 o WilFi ~
v G5 S300 WicFi 2 Cypress WICED Studio Software Development Kit 4.1 - README 9 clean
apps + ® demo.appliance-BCM943362WCD4 download run
doc WICED Studio provides systems and APIs needed to build, design and implement ©) demo.temp_control-BCM343362WCD4 download run
include applications for Wi-Fi, Bluetooth Classic (BR/EDR), Bluetooth low energy (BLE), snip.https_client-BCM43362WCD4 download run
libraries and ZigBee devices. snip.scan-BCM43362WCD4
snip.scan-BCM943362WCD4-debug download
Platfomns WICED Studio platforms include support for - = smpscan.swmsezwcmdowmgoaa
resources - 20706-A2, 20735-B@ and 20719-B@ based Bluetooth platforms. - P
tools 11- Support for various Cypress Wi-Fi & combo chips ® snip.scan-BCM43362WCD4 download run
& WICED - 4390X (43909, 43907 and 43903) integrated MCU + Wi-Fi SoC ® snip.scan-BCM43362WCD4-FreeRTOS-LwIP-SDIO downlo
X .c + 1 - 4336X (43362, 43364) Wi-Fi SoC @\ enin cran.ROMOA22RIWCNACD! Aavnlasd rin he
.cprojec i-Fi e <
dbinit_attach - 4343X (43438, 4343W) Wi-Fi SoC
gePIE2tiac - 43340 Wi-Fi + Bluetooth combo SoC -
X] .project 16 - 20729-B@ based ZigBee platforms. 8
[) CHANGELOG.bd
LICENSE.bt Bluetooth Features:
make 19 - API to access Bluetooth stack including GAP, ATT, GATT, SMP, L2CAP
) mekeece RFCOMM, SDP, A2DP and AVRC in the ROM.
; - A generic profile level API that abstracts the Bluetooth stack layer API. "~
Makefile 2 - Reference applications for profiles defined by the Bluetooth SIG. v
[) README bt A
[ version.xt . studiofM
Sy -n--o WICED
(2
No consoles to display at this time.
Development System
This is a very brief introduction to the WICED Studio
Development System for those reckless souls that refuse to read
the formal WICED Studio Quickstart Guide
Building & Downloading Applications
v

 Plug the WICED Studio Evaluation Board into the

Writable Insert 6:45
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SETUP WICED STUDIO (OTHER 0S)

OSX
https://community.cypress.com/docs/DOC-3988

Linux 64-bit
https://community.cypress.com/docs/DOC-3989

Linux 32 bit
https://community.cypress.com/docs/DOC-3990

3.1.2 BME280
The latest driver is available in the GitHub website:

https://github.com/BoschSensortec/BME280 driver

4 Using BME280 driver

The needed structs and routines:

52 wiced_spi_device_t spi_bosch;
53 wiced spi message segment t spi bosch_msg;

b/ //bmeZls® routines
68-void print_sensor_data(struct bme280_data *comp_data)

{
#ifdef FLOATING POINT REPRESENTATION
WPRINT_APP_INFO(("%@.2f\t\t%0.2f\t\t%0.2f\t\n", comp_data->temperature, comp_data->pressure, comp_data->humidity));
#else
WPRINT_APP_INFO(("temperature:%ld\t\tpressure:%1d\t\thumidity:%1d\t\n",comp_data->temperature, comp_data->pressure,
comp_data->humidity));

#endif
76 }

In the application_start function:

spi_bosch.port = WICED SPI 1;

spi_bosch.chip_select = WICED GPIO_NONE;//PIN _SPI 1 CS;//PIN SPI @ (S;
spi_bosch.speed = 1000000;

spi_bosch.mode

(SPI_CLOCK RISING EDGE | SPI _CLOCK IDLE HIGH | SPI_NO DMA | SPI_MSB_FIRST);
spi_bosch.bits 8;

wiced spi_init( &spi_bosch );
wiced spi_init(&wiced spi flash);
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mybme28@_dev.read = BME280_SPI_bus_read;
mybme28@_dev.write = BME28@_SPI_bus_write;
mybme28@_dev.delay_ms = BME28@_delay_msek;

rslt = bme280_init(& mybme280_dev);

252 mybme280_dev.settings.osr_h = BME28@_OVERSAMPLING_4X;

253 mybme28@_dev.settings.osr_p = BME28@_OVERSAMPLING_4X;

254 mybme280_dev.settings.osr_t = BME28@_OVERSAMPLING_4X;

255

256 settings sel = BME28@ OSR_PRESS SEL|BME288 OSR TEMP_SEL|BME28@ OSR_HUM SEL;
257 rslt = bme280 set sensor_settings(settings sel, &mybme280 dev);

258

259

260 rslt = bme280_set_sensor_mode(BME28@_NORMAL_MODE, &mybme28@_dev);

1 /* Give some delay for the sensor to go into normal mode */

WPRINT_APP_INFO( ( "INIT OK\r\n" ) );

R

while ( 1)
{
{
rslt = bme28@ _get sensor_data(BME28@_PRESS | BME280 HUM | BME280 TEMP, &comp_data, &mybme280 dev);
WPRINT_APP_INFO(("[MQTT] Publishing..."));

#ifdef FLOATING_POINT_REPRESENTATION
sprintf(newmsg, "{\"_|deviceHid\": \"%s\",\"tmp\": \"%-1f\",\"prs\": \"%.2f\",\"hum\": \"%.2f\"}",
HID, \
comp_data.temperature, \
comp_data.humidity, comp_data.pressure);
#else
/ /WPRINT_APP_INFO(("temperature:%ld\t\tpressure:%ld\t\thumidity:%1d\t\n",comp_data->temperature, comp_data->pressure, con
sprintf(newmsg, "{\"_|deviceHid\": \"%s\",\"tmp\": \"%L1d\",\"prs\": \"%1d\",\"hum\": \"%1d\"}",
HID, \
comp_data.temperature, \
comp_data.humidity, comp_data.pressure);

#endif

do

{
ret = mqtt_app_publish( mqtt_object, WICED MQTT QOS DELIVER AT LEAST ONCE, (uint8 t*) WICED_TOPIC, (uint8_t*) newmsg,
retries++ ;

} while ( ( ret != WICED SUCCESS ) && ( retries < MQTT_PUBLISH_RETRY_COUNT ) );

if ( ret != WICED SUCCESS )

WPRINT_APP_INFO((" Failed\n"));

break;

}

else
WPRINT_APP_INFO((" Success\n"));
print_sensor_data(&comp_data);

¥

pub_in_progress = 9;
count++ ;
¥
wiced_rtos_delay milliseconds( 5008 );

And what we need is the “support file:”

We need read-write and delay function.
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3= int8_t BME28@_SPI_bus_read(uint8 t dev_addr, uint8 t reg addr, uint8 t *reg data, uint8_t cnt)
Lo

3 int32_t iError=0;
uint8_t array[SPI_BUFFER_LEN]={0,};

3 uint8 t arrayRX[SPI_BUFFER_LEN];

) uint8_t stringpos;

) wiced_spi_message_segment_t message;

L /* For the SPI mode only 7 bits of register addresses are
i The MSB of register a 1

fwrite (read as 1

message. length = (ent + 1);
3 message.tx_buffer = array;
) message.rx_buffer = arrayRX;

L //Send the command
i wiced spi_transfer( &spi_bosch, &message, 1 );

1 WPRINT APP_INFO( ( "SPI READ\r\n" ) ):
3 memcpy(reg_data, &arrayRX[1], cnt);
3 return (int8_t)iError;

int8_t BME28@_SPI_bus_write(uint3_t dev_addr, uint8_t reg_addr, uint8_t *reg data, uint8_t cnt)
{

s}

int32_t iError = @;

uint8 t array[SPI BUFFER LEN * BME28@ ADDRESS INDEX];
uint8_t arrayrx[SPT_BUFFER_LEN * BME280_ADDRESS_TMDEX];
uint8_t stringpos = 0;

uint8 t index = @;

wiced_spi_message segment_t message;

W

=

for (stringpos = @; stringpos < cnt; stringpos++)
/* the operation of (reg_addr++)&@x7F done as
SPI communication protocol spec i d

index = stringpos * BME280_ADDRESS_INDEX;

array[index] = (reg_addr++) & SPI_WRITE;

array[index + BME28@_DATA_INDEX] = *(reg_data + stringpos);

(SRl RRN - )

¥

s W

O W0 L0 L0 L0 L0 W 00 00 GO GO 0O 0O 0O 0O 0O 00 =

=

message. length = (cnt + 1);
message.tx_buffer = array;
message.rx_buffer = arrayrx;

w0 w
0O

//Send the command
wiced_spi_transfer( &spi_bosch, &message, 1 );

WPRINT APP_INFO( ( "SPI WRITE\r\n" ) );
/* Please take the below function as your reference
* for write the data SPI communication

* add your SPI write function here.
* "TERROR = SPI_WRITE_STRING(ARRAY,
* iError an retur lue of SPI w
Please
* In the driver SUCCESS de
111 * and FAILURE defined as -1

113 return (int8_t)iError;

= void BME28@_delay_msek(uint32_t msek)

{
/*Here you can write your own delay routine*/
wiced_rtos_delay_milliseconds(msek );

WPRINT_APP_INFO( ( "Delay %d ms\r\n", msek ) );
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This is how its looks when working:

Starting WICED v4.1.1

Platform BCM743987_QUADRO initialised

Started ThreadX v5.6

Initialising Met®_Duo v5.7_sp2

Creating Packet pools

MUD 50C.43909 interface initialised

HLAN MAC Address ] C:2B:=7@:CF:18

MLAN Firmuware wlB: Dec 19 2016 19:2 ? version 7.15.168.78 <(r663126> FUID B1-8ba7c839
A RgaRESS = FFFFFFD8 :FFFFFF80:39: 4E:FFFFFF8B8:4A
n

[Function
Function
SPI READ
[Function OK
SPI URITE
Function OK
SPI READ
[Function OK
SPI URITE
Function OK
SPI READ

[Function

Function

SPI READ

[Function

SPI READ

Function OK

SPI WRITE

INIT OK

WJoining : ANE-UWIFI

Buccessfully joined : ANE-WIFI
Obtaining IPu4 address via DHCP

DHCP CLIENT hostname WICED IP

IPv4 network peady IP: 192.168 187
Setting IPuv6 link-local addres

IPub network ready IP: FESP:0080:0008:00008:A2CC:2BFF :FE?
Resolving IP address of MQIT broker.
Resolved Broker IP: 159.8.16%.212

[MQTT]1 Opening connection...Buccess

Function OK

[Function OK

SPI READ

[MQTT1 Publishing... Success

temperature:2738 pressure : 10868853 hunidity:59754
[Function OK

Eunctiun 0K

A
[MQTT1 Publishing... Success
temperature:266%5 pressure 1108059842 hunidity:59599%
Functi

[MQTT1 Publishing... Success
Eempeyatuye:2633 pressure :10A53525 hunidity:59546
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