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Nebula loT Reference Design Board

The possibilities are endless!
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I 4
Cypress Murata Certified Wi-Fi + Bluetooth Combo Module

Murata 1DX certified module - Part Number LBEE5SKL1DX-883

SENSE » CONNECT e 'CONTROL |

X'tal

Sleep
CLK

* Inside is a Cypress CYW4343W Wi-Fi and Bluetooth chipset
radio

* Single Band 2.4GHz 802.11 b/g/n \l

Over SDIO Interface

* Dual Mode (Classic BT + BLE) Bluetooth v4.2 + EDR Radio

Over UART Interface

* Single ended RF port using single antenna

* Radio Regulatory Certifications
USA/Canada FCC ID : VPYLB1DX IC : 772C-LB1DX

Europe EN300328 v1.9.1 a  CYPRESS ’ E t

® . . . )
4.2. Bluetooth Quallflcatlon QDID 7306 ~ap” EMBEDDED IN TOMORROW IKNOYATOR i BRI RENICE

* Sjze:6.95x5.15x 1.1 mm FUTURE
Y
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Sensor Companion Shields from ON Semiconductor

Passive Infrared

Motor Driver - Smart Passive

Shield Shield Sensor Reader

PIR-GEVB BLDC-GEVK Board
SPS-Reader-
GEVK

Nebula loT Reference design
board: NEB1DX-01 or NEB1DX-
02

' 1 e aer 3 80 mowO n 10 1800200 01108 00 : -

ON Semiconductor”
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Smart Passive Sensor Reader Board: Of\l Semiconductor
Evaluation board

. UHF RFID Reader for sensor tags

*  Tags are based on ON Semiconductor’s battery-free wireless
sensor tag for moisture and temperature detection, SPS1M
and SPS2T

*  Sensors are designed for use in enclosed areas and various
surfaces such as plastics, wood and plaster

*  Evaluation board connects to the Nebula board through
Arduino style connectors

Smart Passive Sensor Reader Shield-
SPS-READER-GEVK

*  Temperature and moisture tags included in kit
*  SPS1IM dimensions: 89 x 24 mm

Applications for SPS1M: <—>
L»mm/

e |ndustrial loT

Cloud

* Home automation Smart Passive Sensor Tag

*  Medical

* Automotive FUTURE
/ Connectivity Solutions

* Transportation
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. nebula

How to use the SPS-READER-GEVK with the Nebula loT
Board

Objective: Use the SPS-Reader board with the Nebula board to demonstrate reading of
various sensor tags
FUTURE
/ Connectivity Solutions
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Hardware Prerequisites

«  1xNebulaloT developmentkit ~*  1xUSBcable
(NEB1DX-01 or NEB1DX-02) . 1PC

. 1 x Smart Passive Sensor Reader . 1 x 12V power supply
Board (SPS-Reader-GEVK)

*  Moisture and sensor tags @ SPS1MO002A

B

Moisture Sensor
WEVNS5521648A

- . Powersd by Magnus®

Moisture Sensor tag

12V Power Supply

Nebula loT Development kit

Smart Passive Sensor Shield 'M

Connectivity Solutions

www.FutureElectronics.com 7
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Hardware Prerequisites Cont’d

Step 1. Using the Arduino
connectors, connect the
SPS-Reader-GEVK board to
the Nebula board.

......

nnnnn

Step 2. Power the SPS-
Reader board using the 12
V power supply

Step 3. Power on the

nebula board using USB
debug port

| FUTURE
y W )= E : / Connectivity Solutions
www.FutureElectronics.com 8
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Software Prerequisites
*  Example code “bluemix_iot_sensors” make target built in WICED ’e:ED

W by CYPRESS"

*  WICED Studio 5.2 ( and later)

Download Terminal Emulator ( if you don’t have one)

 TeraTerm Pro is available (for free) at:
— http://download.cnet.com/Tera-Term/3000-20432_4-75766675.html

"o

— Download “teraterm-4.89.exe’” (or later)

* Runit

Gy  Start Download ¥ innniniiin.

P LT T —— B 3 Scanfor Drivers.

& TeraTerm Start Download
oot ity i

&, 1. Click to Start Download

| 8

www.FutureElectronics.com 9
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WICED Walkthrough

% FUTURE
" | Connectivity Solutions
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WICED Studio SDK: Download

Download WICED Studio 5.2 or later: ?ﬁCYPRESS' A Beikibren e @ @-

N SMEEDOED IN TOMORROW COMMUNITY SEARCH  Cypress.com =

WELCOME TO THE CYPRESS DEVELOPER COMMUNITY 3.0

HOME CONTENT PEOPLE PLACES GET STARTED

Windows:
https://community.cypress.com/docs/DOC-13651

- Follow
ller (Windows) : ::N,:* o
Sep 5, 2017 2:09 PM. s Version 1 o Like =
Li n u X O r OS X : ;.R:EEEE :‘JDIES‘I.'\‘.'\CED Stedio 5.2.0
. . . * Download the attached .zip file @ Feportzbusz
htt pS ://CO mmun ItV. CVD ress.co m/CO mmun |ty/W | Ced - . E‘:_n‘a:'!e nstaller exe and config.eml file from the zin file %o temp folder on your computer: da nat executs the installer from the

= Double dick the installer exe to install WICED Studio

wifi/wiced-wifi-documentation o s e e e HICED S 08 s o s .

Installer (Windows)

Windows Uninstall: ICED S 5108
+ Unimstzll WICED Stugia Sram Comtral Panel = Progrems 2nd Features O n Win 10) Instailer (Wimdows)

* Start Menu - 5 s -» Systam -» Apps L features -» WICED-Studio -» Uningtal

WICED-Studio 3
= To clean up all WICED companents manuzlly, delete files and folders for the IDE and SDK. typicaly in "Cilsers\ Installer (Vi
<name>\DocumentsWICED" and "C:\Users\<names\AppDatsiLocalWICED - R
WICED-Studio 5.

Installer (Windows)

WICED-Studio-5.2.0.22-IDE-Installer.zip (5551 w0 WICED Studia 411 IDE
Dowrioad Installer (Windows)

B WICED Soudio 5.2.0 has
been relsased...

FUTURE

Connectivity Solutions
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https://community.cypress.com/docs/DOC-13651
https://community.cypress.com/community/wiced-wifi/wiced-wifi-documentation

WICED Studio: IDE Overvie

Device Selector Debug icon Editor
Choose your device 1 Launch debugger Edit the firmware

o T T T
R ST Sl e S Wiy - - w-a-:-e-éo-&-'\-s;-.- L e g
e ¢ e R |

SENSE » CONNECT » CONTROL |

Fle [t Sowce Refaior Navgate Sewch Proect Sun WICEDPlaform

—«_ Workspace Perspective
i Switch between editor and debug views

Make Target

Build your application

{CED studio SDK™
VCEL

Development System

SRR B This is & very brief introduction to the WICED Studio SDK
S Development System for those reckless souls that refuse to read
— | the formal wicED Studio SDK Quickstart Guide
ke.exe” clean

Building & Downloading Applications

» Plug the WICED Studio SDK Evaluation Board into the
computer using 3 USB cable.

bulld targets in the Make Target tab

Help tab).

desired target to build and download
WICED Studio SDK evaluation board.

31 the bottom of the IDE window display;

A

e & ‘ X

I
Project Explorer Console Window
Explore the SDK View the build output

Help % FUTURE
y

. . . Connecti Soluti
Learn how to build/run an application nectivity Solutions
www.FutureElectronics.com

12



& e

WICED Studio SDK: Device Selectibn

Use the pull-down menu to change the device

‘43:m_Wi-Fi v]§
20706-A2_Bluetooth |

[ e
Be G foune T Houe Sepch B B WED oo
- PESER R %

4300 Wi-Fi

WICED Filters off

s

'''''' \\I?Ep Studio™ Development System

Pull-down menu options:
20706-A2_Bluetooth — Bluetooth (BR/EDR/BLE) SoC with ARM® Cortex’-M3
43xxx_Wi-Fi — Wi-Fi + Bluetooth Combo SoCs, Wi-Fi SoCs with integrated MCU, and Wi-Fi-only SOCs

WICED Filters off — Show all available devices FUTURE
|| Connectivity Solutions

13
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WICED Studio SDK: Examp

le Applications

'« CONTROL |

—{_

Choose the relevant sub-folder from the 43xxx_Wi-Fi -> Apps folder in the Project Explorer

Demo — Advanced applications that combine multiple WICED features

Snip — Application snippets that use various WICED APIs

Test— Manufacturing/certification-related test applications and utilities

WAF — Applications that are part of the WICED Application Framework (WAF) like bootloaders

WWD — Applications that use low-level APIs provided by the WICED Wi-Fi Driver (WWD) and do not use the
WICED APIs provided by the WICED Application Framework

Read the README.txt files to learn about the contents of the respective folder

Apps folder

[ Project Explorer 332
2 (5 4300 Wi-Fi
4 (= apps
b = demo
> = snip
(= test
s (= waf

3 wvd
README.txt

Demo folder

4 [= demo I
3 R

> (= apollo

> (= appliance

> [ audio_loopback

b (= audio_player
b= avs

b (= avs_app

b (= aws_iot

¢ (= azure_iot_hub

b (= ble_wifi_introducer
> (= bt_internet_gateway
> (= bt_smartbridge

b (= coap_exosite

b (= dual_hf_a2dp

> (= headset

I 2] README xt I

‘SniE folder

www.FutureElectronics.com

b (= ap_clients_rssi
> (= apsta

> = avs_authorization
[ bluetooth

i (= bluetcoth_audio

> = coap_app

> [ config_mode

> = crypto

» = custom_ie

b (= det_read_write

b= email

b = flac

» (= gpio

> = graphics

> = gspi_slave

o [ hitp_server_sent_events
» (= httpbin_org

b (= https_client

b = https_server

b (= keep_alive

> (= led_example
> (= link_status

> [ multiZimage_0

> [ multiZimage_1

> (= ota_fr

» (= ota_fr_no_buttons
> [ ota2_example

» [ otal_extract

> (= packet_filter

> (= ping_deepsleep

> [ ping_ethemet

> (= ping_pewersave

> [ ping_webserver

> = pno

> [= power_management
> = powercycle

> = rfmon

> = rsa_pkcsl

> [ scan

> (= sd_filesystem

> [ secure_mgtt

> (= security_types

b (= service_discovery

b (= sntp_get_time

b [ spi_slave

b (= ssdp

» = stack_overflow

b [ stdio

b = tep_client

» (= tcp_client_powersave
b (= tcp_server

b (= tep_server_async

b = ttp

b (= thread_monitor

b (= uart

b (= udp_receive

> (= udp_transmit

> [ websocket_client
= websocket_server

» (= wifi_connection_manager
b (= wps_enrollee

README.txt

FUTURE

Connectivity Solutions
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WICED Studio SDK: Platform Selection

Browse the 43xxx_Wi-Fi device folder to the Platforms folder in your Project Explorer to view the hardware platforms available for
your device.

Read the README.txt file located within the folder for every platform for details about each hardware platform.
Wi-Fi/Wi-Fi + BT Platforms

DR Nebula Platform Folder with README.txt file

» & apps

4 = NEB1DX_01
& doc —
- & include
- & libraries
4 (= platforms
& BCM943340WCD1
> BCM943362WCD4
i+ > BCM943362WCD4_ext
1+ > BCM943362WCD6
I & BCM943362WCD8
- & BCM943364WCD1
- & BCM943364WCDA
£ BCM943438WCD1
i > BCM94343WW(D1

e CONTROL |

I = schematics

L& NEB1DX_01.mk
le| platform_config.h
le| platform.c
lel platform.h
README.txt
Le| wifi_nvram_image.h

I = BCM94343WWCD2
I+ (= BCM943903PS

1+ (= BCM943907AEVALIF
1 (= BCM943907AEVAL2F
= BCM943907WAE 1

I+ [ BCM943907WAE2_1
I [ BCM343307WCD1

I+ (= BCM943907WCD2

1+ = BCM943909WCD1_3
1+ = BCMOWCDPLUS114
i = CYW943907AEVALIF
i = CYW943907WAE3

I = CYW943907WAE4

i (2 CYW954907AEVALIF

I+ 2 CYWIMCU7x9N364
I+ (2 evaluation_boards

- & NEB1DX 01

= resources
1 E tools

= WICED 7 FUTURE
é ;ZEJ::? . / Connectivity Solutions
[2 .gdbinit_attach

www.FutureElectronics.com
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I— B SENSE - CONNEGT + CONTROL |
WICED Studio SDK: Create and BUI|d your Own Appllcatlon

@ Create a new Folder in the apps folder called nebula.

Creating a new folder in the apps directory Creating a new folder in the apps directory

— r-f- New Folder . —-E‘Elg‘
[t Project Explorer 2| = B« v=0o README.txt 9 Cypress WICE... *WICED-WiFi Folder p—
| LWsV.] i 3 e e i s e s e i o e e e e e ol e o i e e i e o o i o o i e o o i o o E
- |E> dpp . Create a new folder resource.
B d New » |9 Project..
4 GoInto |_<|> File i Enter or select the parent folder:
Copy ctrisc |Ef Folder 430 Wi-Fifapps
Kl ﬁj (=53
Paste Corl+V | M Bxample.. | | 4 &5 430 Wik al
K Delete Delete = Oth Cirl+N + [ apps|
: + = build
Remove from Context Ctrl+Alt+Shift+Down F wmf“ru"w - 4 ; ggi‘(‘d
& include E
Expected result: + & lbraries
| I = platforms
- . — | I = resources
[t5 Project Explorer 22 = C - i ocis
» & WICED -
A E‘-‘-" apps Folder name: nebula
. & demo
[
= nebula
®

% FUTURE
: / Connectivity Solutions
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IN— . SENSE - CONNEGT + CONTROL |
WICED Studio SDK: Create and BUI|d your Own Appllcatlon

@ Copy the example “bluemix_iot_sensors” code into the nebula folder.

bluemix_iot_sensors application is copied and

Bluemix_lot_sensors pasted under 43xxx_Wi-Fi = Apps = nebula
application code Name N
Name Name ame [t5 Project Explorer 2
[ 43500 Wi-Fi / L 3pps e [ | . nebula p=>{/ bluemix_iot_sensors 4 (5 43500 Wi-Fi
. libraries 4 (= apps
| resources I = demo
4 |(= nebulal

b = bluemix_iot_cmd

COPY |L> = bluemix iot sensors |

b = bme280 _test

PASTE IN - sean

I+ = secure_maqtt
WICED » & vI6180x_test

% FUTURE
: / Connectivity Solutions
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AR NECT « CONTROL
WICED Studio SDK: Create and BUI|d your Own Appllcatlon

@ Ensure the appropriate files are in the directory
[t Project Explorer 2 e ¢ =0
4 (= apps
I (= demo
4 (= nebula
4 [= bluemix_iot_sensors

4 (= sensors

[¢] bluemix_ON_BLDC shield.c
[¢] bluemix_ON_BLDC shield.h
[¢ bluemix_ON_PIR_shield.c
[£] bluemix ON_PIR_shield.h
[£] bluemix ON_SPS_shield.c
[£] bluemix ON_SPS_shield.h

[ bluemix_dct.c

[£ bluemix_dcth

[£ bluemix_iot_sensors.c

L& bluemix_iot_sensors.mk

[£ bluemix_sensors.c

[£ bluemix_sensors.h

[€ wifi_config_dcth

% FUTURE
" | Connectivity Solutions
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AR NECT « CONTROL
WICED Studio SDK: Create and BUI|d your Own Appllcatlon

@ Copy the sensor drivers into the WICED directory

Driver code is located under sensor_code>libraries>drivers>sensors> Paste it in WICED under libraries > drivers > sensors
5 Project Explorer 22 =&
MName 4 2 4300 Wi-Fi
Mame Name 4 G5 435000 Wi-Fi
b I = apps
- — apps v & build i
L 430 Wi-Fi l-\’ — n | drivers » & doc 4 (= drivers
| . libraries |/ i & include i = adc
4 (= libraries .
| resources b & audio ¢ = audio
v (= daemans I = bluetooth
4 (= drivers .
Name s ade > & gspl
Name » & audio » £ power_management
I = bluetooth - &
- . F
N censors | ON_BLDC_ shield » & gspi SENSOrs
_ , & power management o = NCP18XH103J03RB
\ |. ON_PIR_shield e :
i ] b £ NCP18XH103J03RB B |E7 DN_BLDC_5h|E'|d|
ON_SP5_shield » [= ON_BLDC_shield| » | ON_PIR_shield|
&= ON_PIR_shield .
—— i = ON_SPS_shield
I (= sensirion - c
=4 spi::slave _—

I = stm32_hal_peripherals

www.FutureElectronics.com 19




IN— 0 SENSE - CONNEGT + CONTROL |
WICED Studio SDK: Create and BUI|d your Own Appllcatlon

@ Enter your Wi-Fi router credentials in wifi_config_dct.h

[ Project Explore E&|ls = 0O

ﬁfif";?;;?i; 1 Modify lines 49 and 52 in wifi_config_dct.h

- i Archives

> & Includes

« & apps A8 /* This is the soft AP used for device configuration®/
L2 49 #define CONFIG_AP_SSID "Your Wi-Fi network"
b 50 #define CONFIG_AP CHANNEL 1
@ oot sensor 51 #define CONFIG_AP SECURITY WICED SECURITY WPA2_AES_PSK
L9 bluemix bme280.c 52 #define CONFIG_AP_PASSPHRASE "vour password"

» W bluemix_bme280.h

» [ bluemix_mix90316.c

¢ 8 bluemix_mix90316.h

» [€ bluemix_ncs36000.c

> [ bluemix_ncs36000.h

» [g bluemix_ON_BLDC_shield.c
» [8 bluemix_ON_BLDC_shield.h
> [€) bluemix_ON_SPS_shield.c
>[5 bluemix_ON_SPS_shield.h
» [E bluemix_sht3x.c

> [B bluemix_sht3x.h

» [8 bluemix_vI6180x.c

> [8 bluemix_vI6180x.h

> [8 bme280_wiced_wrapper.c

> | bme280_wiced_wrapper.h
» (g bluemix_dct.c
> [ bluemix_dcth
> [€ bluemix_iot_sensors.c

> 8 blumix_snsors.c FUTU R E
. ifi_config_dct / Connectivity Solutions
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IN— &) MECT + CONTROL
WICED Studio SDK: Create and BUI|d your Own Appllcatlon

@ Copy the platform folder into the WICED directory

Paste it in WICED under platforms

25 Project Explorer 5 @ ¢ v -
4 1 4300 Wi-Fi
4 25 4300 Wi-Fi
& apps

MName oo

b & doc

N ame » & include

v = libraries

L. 4300 Wi-Fi + & platiomms

I+ = BCM943340WCD1

1 a & BCM943362WCD4

F plﬂﬁ{] rms %’ | NEElDX_Dl_ﬂ)( & BCMOECDS
» = BCM943362WCD8

WI T NEBIDX 01 fixz e

LLEED, =L e
& BCM943903PS
» = BCM943907WCD2
= BCM943909WCD1_3 .
L 4 (= NEB1DX_01 fix
= CYW94343WWCD1_EVE

I & CYWO943455EVB_02 [ = schematics

b (= CYW943807AEVALTF
* & Crwosaawacs — | NEB1DX_01_fbemk
b = CYW954807AEVALTF

+ & CYWOMCUTXONZ64 El pla'l_'f[][m_[[]nﬁg.h

= CYWI9WCD2REFAD2
b = CYWIWCD760PINSDAD2

- cvtation bt le| platform.c
N e = le| platform.h

L& NEBIDX_01_fixmk

[ platform_configh READ M Etlft
[ platform.c
[& platformh

ReAom o Lel wifi_nvram_image.h

[8 wifi_nuram_imageh L

Platform code is located under Nebula-OnSemi board projects>platforms>

www.FutureElectronics.com 21




I | SENSE -+ CONNEGT * CONTROL
WICED Studio SDK: Create and BUI|d your Own Appllcatlon

@ In the Make Target window right- Paste the example build target in the

click and copy an example build Make Target window. The Create Make
target that ends with download Target window opens automatically to
run. enable you to edit build options.
Select snip.scan-BCM943362WCD4 download run |0 T, =)
@ Make Target 2 G @8 | H = 0
4 5 4300 Wi-Fi - Target name: topy of snip.scan-BCM943362WCD4 downlc
@ clean F Make Target
@ demo.appliance-BCM943362WCD4 download run Same as the target name
@ demo.temp_control-BCM943362WCD4 download run Make target: | Copy of snip.scan-BCM943362WCD4 downlc

@ nebula.bluemix_iot_cmd-NEB1DX_01 download download_apps run
@ nebulasecure_mgtt_02-NEB1DX_01 download run

® nebulasecure_mgtt_03-NEB1DX_01 download download_apps run
@ nebulasht3x_test-NEB1DX_01 download download_apps run

Build Command
Use builder settings

1

Build command: | ${ProjDirPathj\make.exe

@ snip.scan-BCM943362WCD4 Build Settings
(O] snlp scan-BCM943362WCD4-debug download Stop on first build error
® y y Run all project builders

@ snip.scan-BCM943362WCD4 download run

= snip.scan-BCM943362WCD4-FreeRTOS-LwIP-5DIO download run
@ snip.scan-BCM943362WCD4-SPI download run il — FUTURE

Connectivity Solutions
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I— " SENSE * CONNEGT » CONTROL |
WICED Studio SDK: Create and BUI|d your Own Appllcatlon

@ Modify the Target name to match the following format:

<application.folder.path>-<target platform> download download_apps run and
press OK.

I EIEEREI Rl [litle kil nebula.bluemix_iot_sensors-NEB1DX 01 fix download download_apps run

= Create Make Target

i

\Qﬁ You only need to include the

Target name: nebula.bluemix_iot_sensors-NEB1DX_01_fix c g A download_apps Option if you eXpeCt that
Make Target the external flash needs to be updated.
R ne Since this is our first build and the Wi-Fi

Make target: | nebula.bluemix_iot_sensors-NEB1DX_01_fix ¢ . . .
module firmware is a resource stored in
Build Command

_ _ the external flash, we need to include
[¥] Use builder settings ) .
Build command: | ${ProjDirPath}\make.exe thlS tO make sure It IS properly

Build Settings programmed.

Stop on first build error
Run all project builders

'FUTURE
[ OK ] l Sance) ] Connectivity Solutions
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I— " SENSE * CONNEGT » CONTROL |
WICED Studio SDK: Create and BUI|d your Own Appllcatlon

Double-click the newly created make target nebula.bluemix_iot_sensors-NEB1DX_01_fix
download download_apps run to build, download, and run your application.

Console window showing build output
B Console 52 7] Problems 4" Search %% Debug LG FEE By
CDT Build Console [43x00 Wi-Fi]
Building apps lookup table
Download complete

Downloading DCT ...
Mo changes detected

Downloading resources filesystem ... build/nebula.bluemix_iot sensors-NEB1DX @1 fix/filesystem.bin at sector 1 size 96...
Downloading apps lookup table in wiced_apps.mk ... build/nebula.bluemix_iot_sensors-NEB1DX_@1_fix/APPS.bin @ @x@000 size
Downloading Application ...

Download complete

Resetting target
Target running
Build complete
Making .gdbinit

13:51:46 Build Finished (took 1m:2s.546ms}

www.FutureElectronics.com 24




WICED Studio SDK: Create and Build your Own Application

Open a terminal program, observe output.

Expected result

~ COM94 - Tera Term VT
File Edit Setup Control W w Help

Starting WICED wWiced_ 006 .002.001.0002
[Platform NEBIDX_@1_fix initialised

ully joined :
Ohtaining IPud addre
DHCP CLIENT hostname | UICED Ip
1Pu4 netuork ready IP:

B ersion 7.45.98.58 (»688715 CY> FUID B1i-283fcdh?
12.2 Data: 2.18.3% Compiler: 1.29.4 ClmImport: 1.36.3 Creation: 2018-84-11 22:31:21

: @000 : 680@ : DEEF : CAFF : FEAR : 2877

Tnitializing sensor:
[BLDC board neot found.
[PIR sensor not found.
[Found SPS reader, initializing...
External power
Setting up RFID reader.
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Command List.
Antenna ID.

Read Register.
Write Regi: .
Read Register.
Auto—tuning.
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Moisture Sensor
WEVN5521648A
Powered by Magnus® (7

Baud rate: 115200
| Data: 8 bit

Parity: none

Stop: 1 bit

Flow control: none

Place the sensor tags on the
antenna of the reader and
observe output
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