SILICON LABS

QSG138: Proprietary Flex SDK v2.x Quick

Start Guide

This quick start guide provides basic information on configuring,
building, and installing applications for the EFR32 using the
Silicon Labs Flex SDK (Software Development Kit). The Flex
SDK provides two paths to application development. The first
uses Silicon Labs Connect, which provides a fully-featured,
easily-customizable wireless networking solution optimized for
devices that require low power consumption and are used in a
simple network topology. The second begins with Silicon Labs
RAIL (Radio Abstraction Interface Layer), which provides an
intuitive, easily-customizable radio interface layer that is designed
to support proprietary or standards-based wireless protocols.

This guide is designed for developers who are new to the Silicon Labs Flex SDK, the
Simplicity Studio development environment, and Silicon Labs development hardware. It
provides instructions to get started using both the Connect and RAIL examples provided
with the Flex SDK used on the EFR32.

Proprietary is supported on all EFR32FG devices. For others, check the device's data
sheet under Ordering Information > Protocol Stack to see if Proprietary is supported. In
Proprietary SDK version 2.7.n, Connect is not supported on EFR32xG22.
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1 Flex SDK Product Overview

The Silicon Labs Flex SDK supports developers who wish to take advantage of configurable protocol functionality provided in Silicon
Labs Connect and the underlying RAIL library, as well as those who wish to start application development on top of RAIL but develop
custom lower-level radio and network protocols.

This section covers:

e Background information on RAIL, Connect, and the example applications included with the Flex SDK

e Background information on the Gecko Bootloader

e Prerequisites for application development using the Flex SDK

e Support

¢ Documentation

11 About Connect and RAIL

The Flex SDK provides two paths to application development. The first uses Silicon Labs Connect, which provides a fully-featured,
easily-customizable wireless networking solution optimized for devices that require low power consumption and are used in a simple
network topology. Connect example functionality is provided through easily-configurable plugins that can be turned on or off as desired.
The second begins with Silicon Labs RAIL (Radio Abstraction Interface Layer), which provides an intuitive, easily-customizable radio
interface layer that is designed to support proprietary or standards-based wireless protocols.

Whether you begin development with Connect or RAIL is determined by the example application you select as a starting point in Sim-
plicity Studio. Silicon Labs recommends that you start from a Connect example if you want to include the following functions without
further development:

e MAC layer functionality including frequency hopping and security

e Network formation and, for star networks, routing support

e Application-level functionality, including diagnostics, I/O, mailbox, and sleepy end device management

e Bootloading, including serial and Broadcast or Unicast OTA (over-the-air)

e Host and NCP mode

The following sections provide additional detail on Connect and RAIL, including brief descriptions of the example applications. When
you create a project based on an example, the description on the Simplicity Studio IDE General tab provides additional detail about the
example and interfacing with it.

1.1.1 Silicon Labs Connect

Silicon Labs Connect functionality for the EFR32 is implemented on top of the RAIL library. Silicon Labs Connect supports many com-
binations of radio modulation, frequency and data rates. The stack includes all MAC layer functions such as scanning and joining, set-
ting up of a point-to-point or star network, device types such as sleepy end nodes, routers or coordinators, radio configuration, frequen-
cy hopping and LBT (Listen Before Talk) protocols required for regulatory compliance in each geographical region, and PHY configura-
tion for each of these regions. With all this functionality already implemented in the stack, developers can focus on their application
development and not worry about the lower level radio and network details.

The Flex SDK includes the following Connect example applications. Not all examples are accessible through the list on the Launcher
perspective. Specifically, most host examples are only accessible through the New Project project flow.

Connect (SoC): Empty Example: A minimal Connect project structure, used as a starting point for custom applications.

Connect (SoC): Empty Example - BLE: A dynamic multiprotocol minimal project structure, used as a starting point for custom applica-
tions that run both Connect and Bluetooth protocols.

Connect (SoC): Commissioned Device: Demonstrates direct communication between nodes in range. The network parameters are
commissioned by the application.

Connect (SoC): Demo Connect Light: Demonstrates a light application that can be turned on/off by a switch application. This exam-
ple is part of the Connect Light/Switch dynamic multiprotocol demo setup. See AN1209: Dynamic Multiprotocol Development with Blue-
tooth and Connect for more information on working with the Dynamic Multiprotocol examples.
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Connect (SoC): Demo DMP Connect Switch: Demonstrates a switch application using dynamic multiprotocol (Connect + Bluetooth).
This example is part of the Connect Light/Switch dynamic multiprotocol demo setup.

Connect (SoC): MAC Mode Device: Demonstrates direct MAC mode communication between nodes in range.

Connect (SoC): Sensor and Connect (SoC): Sink: The sensor and sink applications demonstrate how to set up a star network topol-
ogy in which communication occurs in both directions between the sink and the sensor(s) nodes.

Connect (SoC): Wire-Replacement: Demonstrates point-to-point bi-directional direct or indirect communication between two nodes.

Connect (Host): Commissioned Direct Device: Demonstrates direct communication between nodes in range. The network parame-
ters are commissioned by the application. It runs on Unix UART Host, with EFR32 NCP.

Connect (Host): Empty Example: A minimal Connect project structure, used as a starting point for custom applications. It runs on
Unix UART Host, with EFR32 NCP.

Connect (Host): MAC Mode Device: Demonstrates direct MAC mode communication between nodes in range. It runs on the Unix
UART host, with EFR32 NCP.

Connect (Host): Sensor and Connect (Host): Sink: Demonstrates a star network topology setup. Bi-directional communication is
possible between the sensor(s) and the sink nodes. It runs on Unix UART Host, with EFR32 NCP.

Connect (Host): Wire-Replacement: Demonstrates point to point bi-directional direct or indirect communication between two nodes. It
runs on Unix UART Host, with EFR32 NCP.

Connect (NCP): UART HW (Hardware Flow Control): This network coprocessor (NCP) application supports communication with a
host application over a UART interface with hardware flow control. It runs on an EFR32.

Connect (NCP) UART SW (Software Flow Control): This network coprocessor (NCP) application supports communication with a host
application over a UART interface with software flow control. It runs on an EFR32. For more information about XON/XOFF software
flow control, see AN844: Guide to Host/Network Co-Processor Communications Using Silicon Labs Thread and Connect.

1.1.2 Silicon Labs RAIL

Silicon Labs RAIL provides an intuitive, easily-customizable radio interface layer designed to support proprietary or standards-based
wireless protocols. RAIL is delivered as a library that you can link to your applications. A description of library functions is provided in
the development environment. The RAIL API is documented in an online API reference available through Simplicity Studio.

RAIL:

Implements commonly-used radio functionality, so that it does not have to be written in the application or stack.

Eliminates the need for developers to become expert in RF register details of complex wireless SoCs.

Simplifies code migration to new wireless ICs and the development of new stacks by providing a common radio interface layer.

Allows lab evaluation in addition to application code development.

The RAIL library supports APlIs for:

e General Radio Operation

e Channel definition and selection

e Output power configuration

e Transmit

e Clear Channel Assessment before Transmit
e Scheduled Transmit

e Energy Detection

e Receive

e Packet Filtering

e Calibration

e CW (Carrier Wave) Transmission

e Modulated Transmission

¢ RFSense configuration as wake source
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The Flex SDK includes example RAIL application code to demonstrate the capabilities of the device and the RAIL library. These exam-
ples are provided as source code to offer a starting point for application development. The following examples are included in the cur-
rent release.

RAIL: RAILTEST

RAlLtest is a general test tool for the RAIL library. RAILtest is developed by the core engineering team working on the RAIL library. As
each RAIL library feature is implemented, a RAILtest serial command is added to allow scripted testing and ad hoc experimentation.
Many of the RAILtest serial commands can be used for lab evaluation.

RAlLtest includes commands to:

e Transmit and receive packets.

e Schedule transmits at a specific time in the RAIL timebase.

e Configure RAIL address filtering to receive only specific packets.

e Enable CCA mechanisms (CSMA/LBT) to validate that a channel is clear before transmit.

e Set atimer callback in the RAIL timebase to see how the RAIL timer API works.

e Change the transmit channel within the current configuration's band.

e Change the transmit power level.

e Enable RF energy sensing of specified duration across the 2.4 GHz and/or Sub-GHz bands, and sleep to wake on this event.

e Output a continuous unmodulated tone for debugging.

e Output a continuous modulated PN9 stream for debugging.

e Enter into direct mode where data can be sent and received using asynchronous GPIOs as input and output.

RAIL:Range Test

The Range Test examples enable over-the-air range testing between two devices customized with user-defined parameters. Range
Test is designed to be run on the Silicon Labs WSTK hardware without the need for commands from a host computer. This capability
allows for mobility during range testing activities.

RAIL: Switch: Demonstrates the simplest exchange of transmit and receive operation between a light and a switch. May be used with
the Bluetooth Light application in the Bluetooth/RAIL multiprotocol example, as described in QSG155: Using the Silicon Labs Dynamic
Multiprotocol Demonstrations. A precompiled binary demo of this example is also available for some platforms.

RAIL: Light: Demonstrates the simplest exchange of transmit and receive operation between a RAIL light and a RAIL switch. The light
is capable of periodically and on change reporting its status back to the switch. This is not the dynamic multiprotocol light example
application.

RAIL: Simple TRX Multi-PHY: Demonstrates the use of multiple PHYs selectable by channels. By default, channel 0 is configured to
2.4 GHz, 250 kbps, and channel 1 is configured to 915 MHz, 500 kbps (both packets are receivable by a single-PHY application using
the correct pre-configured PHY). For details see AN971: EFR32 Radio Configurator Guide.

RAIL: Simple TRX: Demonstrates the simplest transmit and receive functions based on RAIL.

RAIL Simple TRX with ACK (Software): Demonstrates the simplest exchange transmit and ack operation between two nodes, based
on RAIL.

RAIL Simple TRX with FIFO (Long Packet): Demonstrates the simplest FIFO data transmission operation between two nodes, based
on RAIL.

RAIL: Connected Motion for EFR32 Thunderboard: Demonstrates communication between nodes where lost packets is of no con-
cern. In this demonstration, each node has a different color and lights up when it becomes active via motion detection. The active node
propagates its color to nearby nodes. When all nodes are stationary, a master node coordinates a green light fading from board to
board.

RAIL: Duty Cycle: Includes three modes of operation (Duty Cycle (both nodes are in the same mode), Master, and Slave) and demon-
strates low power applications using the EFR32.

RAIL: Energy Mode: Demonstrates the low power modes (EMO-Active, EM1-Sleep, EM2-Deep Sleep). of the EFR32.
RAIL: Simple RAIL with HAL: Simple RAIL with HAL example.
RAIL: Simple RAIL without HAL: Simple RAIL without HAL example.
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RAIL WMBus Meter: Implements a Wireless M-Bus meter application. For details, see AN1119: Using RAIL for Wireless M-Bus Appli-
cations with EFR32. Uses the multi-PHY configurator and is capable of limited multi-PHY features, like asymmetric bidirectional modes.
For details see AN971: EFR32 Radio Configurator Guide.

RAIL WMBUus Collector: Implements a Wireless M-Bus collector application. For details, see AN1119: Using RAIL for Wireless M-Bus
Applications with EFR32. Uses the multi-PHY configurator. For details see AN971: EFR32 Radio Configurator Guide.

1.2 The Gecko Bootloader

A bootloader is a program stored in reserved flash memory that can initialize a device, update firmware images, and possibly perform
some integrity checks. Silicon Labs networking devices use bootloaders that perform firmware updates in two different modes:
standalone (also called standalone bootloaders) and application (also called application bootloaders). An application bootloader per-
forms a firmware image update by reprogramming the flash with an update image stored in internal or external memory. Silicon Labs
recommends that you always flash a bootloader image along with your application, so that flash memory usage is appropriately allocat-
ed from the beginning. For more information about bootloaders see UG103.6: Bootloader Fundamentals.

In March of 2017, Silicon Labs introduced the Gecko Bootloader, a code library configurable through Simplicity Studio’s IDE to generate
bootloaders that can be used with a variety of Silicon Labs protocol stacks. The Gecko Bootloader can be used with
EFR32MG1/EFR32BG1 (EFR32xG1) however, beginning with the EFR32MG12/ EFR32BG12/ EFR32FG12 (EFR32xG12) platform, it
and all future EFR32MG, EFR32FG, and EFR32BG releases will use the Gecko Bootloader only. Legacy Ember bootloader applica-
tions for use with specific protocols such as Silicon Labs Thread and platforms including the EM3x will continue to be provided for use
with those platforms.

The bootloaders work with specialized firmware update image formats. The legacy Ember bootloader update images end in extension
.ebl; Gecko Bootloader update images end in extension .gbl. When you build an application both .s37 and update image files are gen-
erated. The update image file format depends on the hardware you selected. EBL files are generated for EM3x and EFR32xG1. GBL
files are generated for EFR32xG12 and later devices. If you want to use the Gecko Bootloader on EFR32xG1 devices, you must con-
vert the .S37 file using Simplicity Commander, as described in UG162: Simplicity Commander User Guide.

Examples provided for the EFR32xG12 and newer parts include Silicon Labs Gecko Bootloader examples. Examples are provided for
all compatible Simplicity Studio SDKs. For more information on using the Gecko Bootloader see UG266: Silicon Labs Gecko Bootloader
User Guide.

Note: When working with the Gecko Bootloader, you must use Simplicity Commander to enable some configuration options such as
security features.

1.3 Gecko Platform

The Gecko Platform is a set of drivers and other lower layer features that interact directly with Silicon Labs chips and modules. Gecko
Platform components include EMLIB, EMDRYV, NVM3, and mbedTLS. The RAIL library, accessed through the RAIL example applica-
tions included in this SDK, is also considered part of the Gecko Platform. For more information see the Gecko Platform release notes
found in Simplicity Studio’s Launcher Perspective under SDK Documentation > Flex SDK 6.6.n.n > Release Notes.

1.4 Prerequisites

Before following the procedures in this guide you must have

o Purchased one of the Wireless Gecko (EFR32) Portfolio Wireless Kits (As of this writing, all EFR32FG kits and EFR32MG
434/868/915 are supported), although some features may only function on a subset of these.

e Downloaded the required software components. A card included in your development hardware kit contains a link to a Getting
Started page, which will direct you to links for the Silicon Labs software products. See the Flex SDK release notes for version re-
strictions and compatibility constraints for Connect and RAIL and these components. To develop Silicon Labs Connect- or RAIL-
based applications, you will need the following software components. See section 2 Setting Up Your Development Environment for
details.

e The Simplicity Studio v4 development environment, which incorporates AppBuilder. AppBuilder is an interactive GUI tool that al-
lows you to configure a body of Silicon Labs-supplied code to implement applications. Online help for AppBuilder and other
Simplicity Studio modules is provided.

e The Silicon Labs Flex SDK, installed through Simplicity Studio.

e (optional) IAR Embedded Workbench for ARM (IAR EWARM). See the Release Notes for the IAR version supported by this ver-
sion of the Flex SDK. This can be used as a compiler in the Simplicity Studio development environment as an alternative to
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GCC (The GNU Compiler Collection), which is provided with Simplicity Studio. Download the supported version from the Silicon
Labs Support Portal, as described at the end of section 2.2 Install Simplicity Studio and the Flex SDK. Refer to the “QuickStart
Installation Information” section of the IAR installer for additional information about the installation process and how to configure
your license.

¢ Simplicity Commander, installed along with Simplicity Studio. A GUI with limited functionality can be accessed through Simplicity
Studio’s Tools menu. Most functions are accessible through a CLI invoked by opening a command prompt in the Simplicity Com-
mander directory (\SiliconLabs\SimplicityStudio\v4\developer\adapter_packs\commander). See UG162: Simplicity Commander Ref-
erence Guide for more information.

While Simplicity Studio and Simplicity Commander can be run on a Mac OS or Linux machine, these instructions assume you are work-
ing with a Microsoft Windows-based PC. If you are using a non-Windows system and using IAR-EWARM, IAR-EWARM must be run via
WINE or some other form of emulator or virtual machine.

1.5 Support

You can access the Silicon Labs support portal at https://www.silabs.com/support through Simplicity Studio’s Resources tab, as de-
scribed in section 3.4 Accessing Documentation and Other Resources Use the support portal to contact Customer Support for any
questions you might have during the development process.

1.6 Documentation

Flex SDK documentation is accessed through Simplicity Studio, as described in section 3.4 Accessing Documentation and Other Re-
sources. See section 6 Document Summary for Connect and the RAIL API for a review of related documentation. Simplicity Studio also
provides links to hardware documentation and other application notes. See the release notes for details on other documentation availa-
ble.
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2 Setting Up Your Development Environment

21 Connect your Hardware

Connect your WSTK, with radio board mounted, to the PC on which you will install Simplicity Studio. By having it connected when Sim-
plicity Studio installs, Simplicity Studio will automatically obtain the relevant additional resources it needs.

Note: For best performance in Simplicity Studio, be sure that the power switch on your WSTK is in the Advanced Energy Monitoring or
“AEM” position, as shown in the following figure.
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Figure 1. EFR32MG on a WSTK
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2.2 Install Simplicity Studio and the Flex SDK

1. Run the Simplicity Studio installation application.

2. When the Simplicity Studio installer first launches, it presents a License Agreement dialog. Accept the terms of the agreement and
click Next >.

Installer for Simplicity Studio w4

License Agreement

Fleaze read the following license agreement carefully.

SIMPLICITY STUDIO TERMS OF USE AMD PRIVACY STATEMEMT A
Wersion 20170305

BY USING SIMPLICITY STUDIO OR EY CLICKIMG " ACCEFT THE TERMS OF USE",
O ACCEPT AND AGREE TO BE BOUND AND ABIDE EY THESE TERMS OF USE
AMD PRIVACY STATEMEMT. IF YOU DO MOT waMT TO AGREE TO THESE TERMS

OF USE AMD PRIMACY STATEMEMNT, w0U MUST EXIT SIMPLICITY STUDIO AMD

WOT ACCESS OR USE SIMPLICITY STUDIO.

THESE TERMS OF USE COVER SOFTWARE, DOCUMENTATION &ND TOOLS
OFFERED B SILICON LAEORATORIES IMC. ["SILICON LABS") AND THIRD

PARTIES FROM WHOM SILICOM LABS HAS OBTAIMED A LICEMSE TO DISTRIBUTE
[COLLECTIWELY "THE LICEMSED PRODUCTS"). IT APPLIES TO MIULTIPLE
SOFTWARE TvPES. YOUR RIGHTS AMD OBLIGATIONS FOR EACH TYPE OF v

FEETL AR ARE AT ATER REL AL T ARELIE e Te L SR S R RS s TS T T

()1 accept the terms of the license agreement Print

(@) do not accept the terms of the license agreement

InztallShield

< Back Mest » Cancel

3. Choose a destination location, click Next > and then click Install.

4. When the application launches, you are invited to log in. log in using your support account username and password. Although you
can skip log in here, you must log in later to download the Flex SDK.

SILICON LABS

Welcome to Simplicity Studio

Leg in to your Silicon Labs account

Email

Password

Skip log in for now >

| | You can leg in later from the launcher.

| Login |

Terms and Cenditions

Create an Account  Forgot password?

{7} Why login?
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5. After login, Simplicity Studio adds software information. Once initial software installation is complete, Simplicity Studio checks for
connected hardware. If you have the WSTK connected by USB cable, Simplicity Studio will detect the USB cable and prompt you to
download a Device Inspector. Click Yes.

e e S s

Device Inspector for B2 and EFME Hardware is required to communicate with an
attached USE adapter. Would you like to install it now?

6. After some additional items are installed, you are offered the option of installing by device (steps 8 and 9) or installing by product
group (step 7).

=== Installation Manager *

Install by Device

Install by connecting or selecting devices

Install by Product Group

Install by selecting product groups

Throughout these procedures at any time you can click Home (/i1) to return to this dialog.
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7. If you click Install by Product Group you are offered a list of product groups. Click the SDKs you want to install (Proprietary in-
stalls the Flex SDK), or click Wireless & RF to check all. Click Next and go to step 9.

4 Install Wizard u]

X

<= Install Wizard o X
Support for Selected Products
Support for Selected Products
Select Development Options to use with your products.

Select Development Options to use with your products.

‘D ) suetoots ‘ ‘D p) Thread ‘ 1 63 Bluetooth 0@ hread
‘ [} @ Zigbee ‘ ‘ O «(')» Proprietary ‘

] @ Zigbee «(')» Proprietary

Selected Products: --- Download Size: -—- Required Disk Space: --- Selected Products: 1 Download Size: 28 MB Required Disk Space: 77 MB.

@ﬂﬁ [ <pack [ mea> || Ensh | Concel

@ [ | checkfor Updates| | <Back [ Met> | Ensh | Concel |

8. If you click Install by Device, an Install Device Support dialog appears. After a short delay, it shows your connected device. If the
connected device does not show, click Refresh. Select either a connected device, or search for a product and select it. When a
product is selected click >> to add it to the Selected Device pane. Simplicity Studio calculates available space required for installa-
tion. You can also click a selected device and click << to remove it. Click Next to continue.

= Install Wizard o x
< Install Wizard o x = Install Wizar
Install Device Support Install Device Support
Seect the devices youwould ke o use within Simliciy Studio Select the devices you would ke to use within Simplicity Studio.
@ Connected devices : Selected devices : @ CanmaE {aEss Selected devices :
EFRIZMG12 2400/915 MHz 12 dBim (BRD4164A Rev A2
EFRIZMIGI2 24001915 Mz 19 dm (BRDAT6AA Rev ADZ) EFR3ZMG12 2400/915 MHz 19 dBrm (BRDA164A Rev A02) X 1219 dBm ( v A02)
Product Search: [ Kits  [Boards [ Parts ProductSearch:  [Kits  [FBoards  [Parts
| Enter product name | =
<
Available Products ~ Available Products A
v O Kits v £ Kits
= ARTIK 020 Bluctooth Smart Kit (5IP-KITSLFO01) 5 ARTIK 020 Blustooth Smart Kit (SIP-KITSLFOOT)
) ARTIK 030 Mesh Networking Kit (SIP-KITSZG0OT) = ARTIK 030 Mesh Networking Kit (SIP-KITSZG001)
£ Blue Gecko BGM121 Wireless Starter Kit (SLWSTK51024) 5 Blue Gecko BGM121 Wireless Starter Kit (SLWSTKS1024)
5 Blue Gecko Module Wireless Starter Kit (SLWSTKE1014) 5 Blue Gecko Module Wireless Starter Kit (SLWSTK61014)
) Blue Gecko Module Wireless Starter Kit (SLWSTK6101B) 2 Blue Gecko Medule Wireless Starter Kit (SLWSTK6101B)
= Blue Gecko Module Wireless Starter Kit (SLWSTKE101C) 5 Blue Gecko Module Wireless Starter Kit (SLWSTK6101C)
5 CB051F300 Development Kit (C051F300DK) 5 CBO51F300 Development Kit (C8051F300DK)
=) 80517300 ToolStick Daughter Card (TOOLSTICK300DC) 5 CB0S1F300 ToolStick Daughter Card (TOOLSTICK300DC)
) CB051F310 Development Kit (C3051F310DK) . = CBOS1F310 Development Kit (C6051F310DK) .
P S i v N e o N
Selected Products: - Download Size: - Required Disk Space: ——- Selected Products: 54 Download Size: 25268 Required Disk Space: 584 G&
@y <gack [ New> || Emsh || Cancal (@) {1} | Check for Updates <Back [ _Bet> || Fmsh | Concel
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9. The next dialog varies depending on whether you have signed in. If you have not signed in, you have no access to restricted con-
tent and must sign in first.

=7 Install Wizard o X

Installation Support Options

Content access.

Your access to content is shown below. Use the links to gain access,

Sign In for Software Access
Sign In
Clear Credentials

Sign In using your silabs.com user id for access to content.

Available Content
Access Granted 32 bit MCU Access Granted
Micrium 05 Sign In Apple Homelkit Sign In
Bluctooth Mesh SDK Signln Bluctooth Mesh Android ADK Sign In
Bluetooth Signln EmberZNet [zighee) Signin
Flex Sign In Thread SignIn
Z-Wave Sign In

Click "Next" to skip this step.

You do not have access to the above highlighted components, selected in the previous step.

@ {'ﬁ Check for Updates < Back Next > s e

When you have access to the Flex SDK, click Next.

== Install Wizard [m] x

Installation Support Options

Content access,

Your access to content is shown below. Use the links to gain access.

Sign In for Software Access
Signed in a5,
Clear Credentials
You have successfully signed in. Access to content is listed below.

Available Content

Access Granted 32 bit MCU Access Granted
Register Kit

@ Micrium OS Apple Homekit Request Access
Access: 1 of 6 components

Bluetooth Mesh SDK Access Granted Bluetooth Mesh Android ADK Access Granted

@ Bluetooth Access Granted @ EmberZNet (zigbee) Access Granted

N -
Hex Access Granted Thread Access Granted
@ 2 Wave Request Access

@ [} | checkfor Updates + Back Next » Finish Cancel
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10. The Installation Options dialog shows the tools and software packages that can be installed (your versions may be different). The
following shows Installation options after selecting the Proprietary product group (a), and after selecting an EFR32MG device (b). In
both views you can uncheck anything you don’t want to install. If you have installed by Product Group, the selection is filtered more
specifically to your needs than if you have installed by device, and installing all checked options is recommended. If you have in-

stalled by device and are unchecking items, note that if you plan to use GCC as your compiler, be sure to leave the GNU ARM
Toolkit checked. You can also install it later through the Upgrade Manager interface, Tools tab. Click Next >.
=1 Install Wizard a
Installation Options +4 Install Wizard =
Select the options you would like to use within Simplicity Studio. Installation Options
Select the options you would like to use within Simplicity Studio.
”
Filter by product selection in previous step
‘GNU ARM Toolchain (v7.2.2017.g4) - 7.2.2017.g4 Micrium OS Kernel - 5.5.0 =
7.2.2017.q4 version 7.2.2017.q4 Silicon Labs Micrium OS Kernel
‘GNU ARM Toolchain (v7.2.2017.94) - 7.2.2017.q94 32 bit MCU SDK - 5.2.2.0
Flex SDK - 2.4.0.0 1AR ARM Toolchain Integration - 4.1.0 7.2.2017.q4 version 7.2.2017.q4 Silicon Labs 32 bit MCU SDK
Silicon Labs Flex SDK This package allows you to use the IAR ARM
toolchain from the Simplicity Studio IDE Micrium 0S Kernel - 5.5.0 Bluetooth Mesh ADK - 1.1.1.0
- N Silicon Labs Micrium 05 Kernel Bluetooth Mesh ADK
IAR Embedded Workbench Integration - 4.0.4 Simplicity Energy Profiler for Bxc32 - 4.0.13
S rt of IAR Embedded Workbench in Simpl Stud -
“pperte mbedded Workbeneh in Simpliciy Studio Simplicity Studio Energy Profiler for Eod2 Bluetooth Mesh SDK - 1.3.1.0 Bluetooth SDK - 2.10.0.0
Bluetooth Mesh Software Development Kit Bluetooth Software Development Kit
SWO Terminal Tool - 4.0.2
Install Location | Browse...
Simplicity Studio SWO Terminal
» Bluetooth SDK for Apple HomeKit - 2.0.0.0 Bluetooth SDK Lite - 2.2.0.0
Optional B
Bluetooth Seftware Development Kit for Apple HomeKit Silicon Labs Bluetooth SDK Lite
Install Location | Browse.
O Simplicity Battery Estimator - 4.0.4 O Segger SystemView Integration - 4.1.1
Simplicity Studio Battery Estimator Seqger SystemView for profiling and analysis of an
embedded system. EmberZNet SDK - 6.4.0.0 Flex SDK - 2.4.0.0
Silicon Labs EmberZNet SDK Silicon Labs Flex SDK
O @ Micrium uC/Probe - 4.4.2.0 O Simplicity Capacitive Sense Profiler - 4.0.10
Graphical Live Watch Tool - Allows you to Simplicity Capacitive Sense Profiler Thread SDK - 2.8.0.0 Simplicity Capacitive Sense Profiler - 4.0.10
create a dashboard for your embedded
application Silicen Labs Thread SDK Simplicity Capacitive Sense Profiler
s o
@ ﬁﬁ Check for Updates <Back Mext > Een T @ {FD Check for Updates < Back Next > E T
a) b)
Note: Previous stack versions are shown under Other Options.

11. Studio displays a Review Licenses dialog. Accept the licenses shown and click Finish. Note that this dialog will present again if in
the future you install a component with a separate license.

= Install Wizard [m] X

Review Licenses

Licenses must be reviewed and accepted before the software can be installed

Licenses: License text:

MASTER SOFTWARE LICENSE ~
AGREEMENT

Version 20170905

Accept  Decline  License

> o] @

Master Software License Agreement

THIS MASTER SOFTWARE LICENSE AGREEMENT
(“AGREEMENT”) GOVERNS YOUR USE OF THE
LICENSED MATERIALS. INSTALLING, COPYING OR
OTHERWISE USING THE SOFTWARE, INDICATES YOUR
ACCEPTANCE OF THE TERMS OF THIS AGREEMENT
REGARDLESS OF WHETHER YOU CLICK THE “ACCEPT”
BUTTON. IF YOU DO NOT AGREE WITH THESE TERMS
AND CONDITIONS OR IF YOU ARE NOT AUTHORIZED
TO ACCEPT THE TERMS OF THIS LICENSE ON BEHALF
OF YOUR EMPLOYER, DECLINE THE LICENSE TERMS
AND DO NOT USE THE SOFTWARE OR
DOCUMENTATION. THESE TERMS GOVERN YOUR
CONTINUED USE OF THE LICENSED MATERIALS THAT
YOU DOWNLOAD NOW OR IN THE FUTURE, INCLUDING
SUCH ADDITIONAL SOFTWARE MADE AVAILABLE TO
YOU THROUGH THE LICENSED MATERIALS YOU HAVE
SELECTED, AND ALL UPDATES AND VERSIONS OF SUCH
SOFTWARE.

1. Definitions. v

Accept All Decline All Print

Net > Finish Cancel

silabs.com | Building a more connected world.
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Installation takes several minutes. During installation, Simplicity Studio offers you viewing and reading options to learn more about
the environment.

oW
Installation

While you wait, here are some materials to help you get started with Simplicity Studio.

simplicity Studio Guide
Mastering Simplicity Studio - Understanding hardware and so... = Silicon Labs Community

Maker's Guide to the IoT

Loading metadata.

12. After installation is complete, restart Simplicity Studio.

13. When Simplicity Studio restarts, you are invited to take a tour. To clear this option now or at any time during or after the tour, click
Exit tour.

Welcome to Simplicity Studio

This tour will show you some of the main features of Simplicity Studio.

Take the Tour >

silabs.com | Building a more connected world. Rev. 1.2 |13
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14. The Launcher perspective opens, but it is not yet fully populated. Click one of the devices in the Devices tab or find and select a part
in the Solutions tab. Note that USB-connected WSTK devices are identified as J-Link devices as shown.

== Launcher - Simplicity Studie ™ - O x
File Edit Mavigate Search Project Run Window Help

' Gowens325@earthlinknet ~ 3 8, £ [Search | © |y tauncher
B Debug Adapters | =8

sxcaxxu-oees  VWelcome to Simplicity Studio
> J-Link Silicon Labs (440030127)
Toview content. select a kitor board inthe Debug Adapters or My Products view

Mew Project Recent Projects
Getting Started | Documentation | Compatible Tools | Resources
Demos = & [¥| = Software Examples = & [¥/ = SDK Documentation - =
DMyProdu:ts} L & & B - a
| Enter preduct name | Select a kit, board, or device to view content Select a kit, board, or device to view content No preferred SDK is selected.
Change Preferred SDK Change Preferred SDK

Change Preferred IDE

© A jowens323@earthlink.net : Checking for software updates B = © 2018 Silicon Labs

15. The Launcher perspective then is populated with the software components and functionality associated with your hardware and
stack. Update your device firmware as described in section 3.3 Updating Adapter Firmware.

=+ Launcher - Simplicity Studio ™ - u} X
Eile Edit Navigate Search Project Run Window Help

Signin ~ & 8, F ‘Search | : @| e
B Debug Adaptersl =g

sxcaxwu-oscs  J-Link Silicon Labs (440050127)

J-Link Silicon Labs (440050127)
Preferred SDK: Gecko SDK Suite v2.5.0: Flex2.5.0.0
Click here fo change the preferred SDK.

Debug Mode MCU Change
Adapter Firmware Version: 1v3p3b928 No local adapter firmware available. Download

Getting Started | Documentation ‘ Compatible Tools | Resources

Demos =% ¥ = Software Examples =% ¥/ = SDK Documentation -+ W=
~ Flex SDK 2.5.0.0 v Flex SDK 2.5.0.0 ~ FlexSDK 2.5.0.0
» Silicon Labs Flex SDK Demos » Silicon Labs Flex SDK Examples » API References
5 My Products SeXa5®T 0 ~ Gecko Bootloader 1.8.0 » Application Notes
Enter product name » Gecko Bootloader Examples » Fundamentals

» Getting Started

» Quick Start Guides
» Release Notes

» User's Guides

~ Gecko Bootloader 1.8.0
» API References

: 48 Not Logged In © 2018 Silicon Labs

silabs.com | Building a more connected world. Rev. 1.2 | 14
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Finally, if you plan to use IAR as your compiler, find the Release Notes on the SDK Documentation list and check for software version
requirements, in particular for IAR-EWARM. To install IAR-EWARM:

1.

Howbd

® N o O

On the Launcher page’s Resources tab, click Technical Support.
Scroll down to the bottom of the page, and click Contact Support.
If you are not already signed in, sign in.

Click the Software Releases tab, and In the View list select _Latest EmberZNet Software. In the results is a link to the appropriate
IAR-EWARM version.

Download the IAR package (takes approximately 1 hour).

Install IAR.

In the IAR License Wizard, click Register with IAR Systems to get an evaluation license.
Complete the registration and IAR will provide a 30-day evaluation license.

silabs.com | Building a more connected world. Rev. 1.2 |15
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3 Functionality in the Launcher Perspective

Perspectives are made up of a number of tiles or panes, called views, as well as the content in those views. You can perform a number
of functions in the Launcher Perspective, shown in the following figure. Additional information on some of these is provided later in the
section. Note: Your installed version may be different than the version shown in the graphics in this section.

On the toolbar (1) you can:

e Signin or out

¢ Open application settings ( {:})

e Update your software and firmware (-E-, see section 3.1 Downloading Updates or Installing Additional Components for more in-
formation)

e Open the Tools menu (f“) to access tools such as Simplicity Commander or Energy Profiler.
e Search for information on line, including entries in the Community forums.

e Change perspectives (2). As you open the Simplicity IDE or other tools, buttons for their perspectives are displayed in the upper
right. Use those buttons to easily navigate back to the Launcher perspective or to other perspectives. You can change the layouts of
various perspectives by expanding or relocating views, or adding or removing views. To return to the default layout, right-click the
perspective button in the upper right and select Reset.

In the main view you can:

e Change your preferred SDK (3, see section 3.2 Changing the Preferred SDK for more information - legacy functionality, rarely
needed).

¢ Change debug mode (4).
e Update adapter firmware (5, see section 3.3 Updating Adapter Firmware for more information).

e Create solutions of multiple parts (6). If you developing for complex networks with a number of different parts involved, you can add
them all to the solution and then select the one you are working on from the list. You do not need to have the hardware connected
to your computer.

e Access demos, examples, documentation, and other resources from the Getting Started and other tabs (7).

=+ M= Use these controls to manage groups of items (Collapse All, Expand All, Customize, and Show All, respectively). See
section 3.4 Accessing Documentation and Other Resources for more information.

=4 Launcher - Simplicity Studio ™ - o x

File Edit Navigate Search Project Run Window Help
son 52 (@) QO
[# Debug Adapters =

sxuoxsxe-necs| J-Link Silicon Labs (440050127)

J-Link Silicon Labs (440050127) ~
Preferred SDK: Gecko SDK Suite v2.5.0, 5.0.0
Click here to change the preferred SDK.

Debug Mode MCU Change
Adapter Firmware Version: 1v3p3b928 No local adapter firmware available. Download e

Getting Started | Documentation | Compatible Tools ‘ Resiirces ‘

Demos =+ ¥ = software Examples =+ ¥ = SDK Documentation -+¥=
~ Flex SDK 25.0.0 ~ Flex SDK 25.0.0 ~ Flex SDK 25.0.0
» Silicon Labs Flex SDK Demos » Silicon Labs Flex SDK Examples » API References
(3 My Products GEXEE®T O ~ Gecko Bootloader 1.8.0 » Application Notes
Enter product name » Gecko Bootloader Examples » Fundamentals

» Getting Started

» Quick Start Guides
» Release Notes

» User's Guides

~ Gecko Bootloader 1.8.0

a » APl References

£ Not Logged In © 2018 Silicon Labs.

silabs.com | Building a more connected world. Rev. 1.2 | 16
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3.1 Downloading Updates or Installing Additional Components

The Update Software icon will be red if updates to installed components are available. If Simplicity Studio detects an available update,
and you are in another perspective, you will be notified that an update is available.

To download a new or updated component, click the Update Software icon. Click Package Manager. Note: If you are installing based
on a new device, or want to install a new product group, you can do so through this dialog as well. In subsequent dialogs, click Home (

{i) to return to this dialog. Note that Studio does not show you options, such as the GNU ARM Toolchain, that have already been in-
stalled.

=== Installation Manager x

Install by Device

Install by connecting or selecting devices

Install by Product Group

Install by selecting product groups

Package Manager

Install or uninstall individual components

Cancel

Simplicity Studio shows you available updates or SDKs in the Package Manager dialog. You can update all or select individual updates
for installation. Click the tabs in the Package Manager dialog to see other components available for installation. Use the filters to reduce
long lists.

#= Package Manager o x

Product Updates | SDKs | Early Access | Tools | Assets|

Signed in as cjowens325&earthlink.net

Clear Credentials

Categorics | Al | Version | Latest | eratorm [ Al ~ ]

=, 8051 8DK-4.1.1

& Install
Silicon Labs 8051 SDK

Install Location:  C:\SiliconLabs\SimplicityStudio\wvd\developer\sdks\8051\w4.1.1 Browse...

» Release Notes

Access Granted

32-bit MCU SDK - 5.5.0.0

Silicon Labs 32-bit MCU SDK for EFM32 and EZR32
» Release Notes

Access: 6 of 5 components

Micrium 0S -5.4.0

Silicon Labs Micrium 05

Access Granted

Bluetaoth SDK for Apple HomeKit - 1.6.0.0

Bl.uctnth Snfhara N Vit for rmle Hinm el hd

{iﬁ | Check for Updates | | Close |

silabs.com | Building a more connected world. Rev. 1.2 |17
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3.2 Changing the Preferred SDK

Use this function if on startup Simplicity Studio defaults to Stackless applications. Otherwise, most Silicon Labs protocol stack users will
have one SDK available to them, the Gecko SDK Suite.

= O X
SDK Selection
Select the preferred SDK to be used for Demos and Software Examples
Mame Version Location
Gecko SDK Suite: Flex 2.4.0.0, Mi... 2.4.0 C\SiliconLabs\SimplicityStudio\w4\developer\sdks\gecko_sdk_suite\v2 4\
Mone 0.0.0 (none)
=, Stackless applications 1.0.0 (none)
® Manage SDKs...

Within that suite you can have multiple protocols installed. The protocol used in any given instance is controlled either by the example
you select, or the stack you select if you go through the ‘New Project’ interface. In general, you should add or remove protocol stacks

through the Simplicity Studio update manager. If you need to install a stack or the Gecko SDK Suite outside of the normal installation
process, you will receive separate instructions.

3.3 Updating Adapter Firmware

Initially the Launcher perspective may display “No local adapter firmware available.” Click Download to download any updates.

== Launcher - Simplicity Studio ™

- [m] X
File Edit MNavigate Search Project Run  Window Help
Signin = ‘I} .!. }' |Search | @| 1) Launcher
L Devicel =0

. so@xwacEE ) |ink Silicon Labs (440050127)

Preferred SDK: Gecke SDK Suite: Bootloader, Thread v1.0.0 Click here to change the preferred SDK.

oliod el Chaog
lAdapter Firmware Version: 1v0p2b&78 Mo local adapter firmware available. Download ]

If an update is available, click Install to install the firmware.

= Launcher - Simplicity Studio ™

- O hed
File Edit Mavigate Search Project Run Window Help
 Signin ~ L3 8, F [commander | | D
ODevice] S AXRB-EE " O
L e R J-Link Silicon Labs (440050127)

Preferred SDK: Gecko SDK Suite: Bootloader, Nep, Rfdce, Znet v1.0.0 Click here to change the preferred SDK.

P\dapter Firmware Version: 0v15p3b362 Updated adapter firmware available. instail ]

silabs.com | Building a more connected world. Rev. 1.2 |18
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3.4  Accessing Documentation and Other Resources
The Getting Started tab provides access to demos, example applications, and stack-related documentation. To show/hide specific

categories, click E Select or deselect categories, then click OK.

== Document Preferences Dialog X

Document Preterences

Use this dialog te customize your document preferences

Check the categeries you would like to display.
Preferred SDK: Gecko SDK Suite v2.4.0: Flex 2.4.0.0, Micrium OS5 Kernel

Category Documents Select All
~ Micrium OS Kernel 5.5.0
API References 4 Unselect All
Getting Started 1

~ Gecko Bootloader 1.7.0
API References
v Flex SDK 2.4.0.0

] erences

[«"] APl Ref: 2
] ication Motes

Application M 10
/| Fundamentals 7
Fund |

/] Getting Starte

9 d 1
| Quick Start Guides

Quick Start Guid 2
/] Release Notes

Rel N 1
/] User's Guides

User's Guid ]

The Documentation tab combines documentation about the stack and the hardware on the right, and documents you select as favor-
ites on the left. Click the star icon on any document to move it to the My Favorite Documents list.

=+ Launcher - Simplicity Studio ™ - O X
File Edit Navigate Search Project Run Window Help

 Signin v £ 3, F ‘Search ‘ : @ || £ Launcher
[ Debug Adaptersl = 8

sxoaxse-oecs  J-LINK Silicon Labs (440050127)

J-Link Silicon Labs (440050127) B
Preferred SDK. Gecko SDK Suite v2.5.0: Flex 2.5.0.0
Click here to change the preferred SDK.

Debug Mode MCU Change
Adapter Firmware Version: 1v3p3b928 No local adapter firmware available. Download

Getting Started | Documentation | Compatible Tools | Resources

My Favorite Documents =+ ¥ All Documents -+¥=

No documents have been favorited. Click the 'Favorite’ icon to add a document

Gecko SDK Suite v2.5.0: Flex 2.5.0.0

here.

1 My Products GE+ERXEERTO

Enter product name

| _F Not Logged In

J-Link Silicon Labs (440050127)
APl References
Application Notes

Data Sheets

Errata

Example Code
Fundamentals

Quick Start Guides
Reference Manuals
Release Notes
Schematic and Layout Files
User's Guides

White Papers

| © 2018 Silicon Labs
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The Compatible Tools tab is an alternative way to access the tools available through the Tools dropdown.

=+ Launcher - Simplicity Studio ™ - O X
File Edit Navigate Search Project Run Window Help
|Sear(h

| : | | Launcher

J-Link Silicon Labs (440050127)

Preferred SDK: Gecko SDK Suite v2 5.0 Flex 2.5.0.0
Click here to change the preferred SDK.

CSignin v £ 8 F
B Debug Adapters| = a
% ¥ O RU~OEB

J-Link Silicon Labs (440050127)

Debug Mode: MCU Change
Adapter Firmware Version: 1v3p3b928 No local adapter firmware available. Download

Getting Started | Documentation | Compatible Tools | Resources

To view all available tools, click the Tools' button in the main toolbar. Bdd/Remove Toold e

; Simplicity Commander Simplicity IDE Device Console

= Open Simplicity Commander Launches the Simplicity IDE Console for interaction with the remote device
3 My Products’ 54 % & B E =] Y Y

Enter product name ‘
Migrate Projects

Network Analyzer Application Builder

Migrate v3 projects

Tools for capturing and analyzing network activity

Energy Profiler

The Simplicity Profiler is a tool developed to let
developers quickly visualize the energy consumption

Create an embedded software framework application

Flash Programmer

Flash Programmer is a utility to flash or erase any part

Hardware Configurator

Hardware Configurator is a peripheral, pin and
crossbar configuration tool that generates
nitialization code organized into modes

in their applications and perform optimizations to
reduce power consumption

£ Not Logged In © 2018 Silicon Labs

The Resources tab provides access to support, marketing collateral, and the Silicon Labs community.

== Launcher - Simplicity Studio ™ - [} X

File Edit Mavigate Search Project Run Window Help

| & | 1 Launcher

Signin v & & £ [searen
8 Debug Adapters

xoaxwa-sece  J-Link Silicon Labs (440050127)

J-Link Silicon Labs (440050127)
Preferred SDK: Gecko SDK Suite v2.5.0: Flex 2.5.0.0

Click here to change the preferred SDK.

Debug Mode: MCU Change
Adapter Firmware Version: 1v3p3b928 No local adapter firmware available. Download

Getting Started | Documentation | Compatible Tools | Resources

o A
Watch later  Share

| Technical Support @ Simplicity Studio 4 - A better Embedded Developer Experience - from

) My Praducts: CeEXEBE®R"O0 Presentations and Brochures

Enter product name

Silicon Labs Community

£ palicity Studio 4

| 8 Not Logged In | © 2018 Silicon Labs
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4 Working with Example Applications

This chapter offers instructions on working with several types of examples.

e Working with Connect SoC Examples

e Working with Connect Host/NCP Examples

o Working with RAIL Examples

e Starting with a Blank Application

In the SoC (System on Chip) model the entire system (stack and application) resides on a single wireless device, whereas in the

Host/NCP (Network Co-Processor) model the stack processing is done on the device and the application runs on a separate host mi-
crocontroller.

Simplicity Studio offers a variety of ways to begin a project using an example application. The easiest when you are getting started is
through the Launcher page. Section 4.1 Working with Connect SoC Examples and 4.3 Working with RAIL Examples both use this
method. As you get into development you may want to begin projects without leaving the Simplicity IDE (also known as AppBuilder).
The instructions for section 4.2 Working with Connect Host/NCP Examples starts new projects from the File menu.

Regardless of how you begin, when working with example applications in Simplicity Studio, you will execute the following steps:
1. Select an example application.

2. Generate application files.

3. Compile and flash the application to the radio board.

These steps are described in detail in the following sections. Note: Your SDK version may be later than the version shown in the pro-
cedure illustrations.

Finally, although Silicon Labs strongly recommends against it, you can start with a blank application, as described in section 4.4 Start-
ing with a Blank Application.

Note: SDK version 2.0.0 and later contain a number of changes to the way hardware peripherals are configured and managed. You
may see the following dialog when you open an example or generate code. Always click Yes.

«=+ Confirm Download b4

% Downloading configurator data for device EFR32MG12P332F1024GL125

[] Automatically download offline content when needed

Yes No

silabs.com | Building a more connected world. Rev. 1.2 |21
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41 Working with Connect SoC Examples

411 Selecting a Connect Example Application

1. In the Launcher perspective, expand the Silicon Labs Flex SDK list and click on an example application, in this case the Connect
(SoC): Wire Replacement example.

== Launcher - Simplicity Studio ™ - m] X
File Edit MNavigate Search Project Run  Window Help

iSignIn - -I:} & F |Search ‘
DDevi(e] S AXRB-EE - 8

7 ik ican Labs (640085380 J-Link Silicon Labs (440085386)

Freferred SDK: Gecko SDK Suitew2.0.0: Flex 2.0.0.0  Click hers to change the preferred SDK.

: = | 1) Launcher

Debug Mode: MCU Change
Adapter Firmware Version: 1v2p0b833 Mo local adapter firmware available. Download

Fecent Projects =

Getting Started Documentation Compatible Tools Resources
Demos = o ¥/ = Software Examples = o ¥ = SDK Documentation - Vi =
@ Solutions| O @ = O
Connect (So(): Sink [ 3 ~
@ R oD This application demonstrates a star
| Enter product name | network topology setup. Bi-directional

Connect (SoC): Wire-Replacement [ 3

This application demonstrates point to
point bi-directional direct or indirect

RAIL: Duty Cycle [ 3

This application demonstrates low
power communication via different

RAIL: Energy Mode [ 3

v
- 4P Not Logged In

{ © 2017 Silicon Labs

2. You are asked if you want to switch to the Simplicity IDE. Click Yes.

e T =

Would you like to switch to the Simplicity IDE perspective and create this Example
Project now?

silabs.com | Building a more connected world.
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3. Simplicity IDE opens with the new project in AppBuilder view and the focus on the General tab.

Note:

You now have a Simplicity IDE button next to the Launcher button in the upper right.

Make sure the toolchain shown is the one you want to use. If you have both toolchains installed and enabled in Preferences, GCC is
the default.

== Simplicity IDE - Silicon Labs Flex SDKC:\Users\caowens\SimplicityStudio\wd_rel.Staging_1760\wire-replacement\wire-replacement.isc - Simplicity Studie ™
File Edit Mavigate Search Project Run  Window Help

O X
ER IRl R = =T R AR - " [ | ¥ Leuncher | {} Simplicity IDE
[ Project Explorer &2 1 =5 ¥ = 8 |@ *wire-replacementisc i3 ] = 0
v (5 wire-replacement [GNU ARM v7.2.1 - Default] [EFR32 e = = " b A =
Ny : e | W
> @l Includes Silicon Labs Flex SDK, version:2.4.0.0 Dynamic radio configuration enerate | | ¢¢ Preview
» [ fle-callbacks.c & General @ HAL | () Radio Configuration | Printing | Plugins | 5 Callbacks | Other |
I brd4164a_efr3Zmg12p433f1024g1125.hweonf
% wire-replacement.isc ~ Application configuration ~
Generation directory: | Relative to ISC file ‘ Ci\Usershcaowens\SimplicityStudio\w4_rel. Staging_1760\wire-replacement | =
Select architecture for this application:
@ Board: EFR32MG12 2400/915 MHz 19 dBm (BRDA164A Rev AD2)
¥ Part: EFR32MG12P433F1024GL125
Edit Architecture
Device name: | wire-replacement
< 3 ~ Information Configuration
o = Description
[ Debug Adapters 51 ]DE Outline | ]
= - The wire-replacement application demonstrates point to point bi-directional direct or indirect communication between two nodes, ~
SR RB-EEE
> J-Link Silicon Labs (440050127) One node should be started as master, using the "start-master” CLI command, while the other nede can be started either as regular slave or as sleepy slave using the
"start-slave” or "start-sleepy-slave” CLI commands respectively (the master should always be started first since it is the node creating the network). The enly parameter
passed to each of these CLI commands is the channel, For instance "start-master 10" causes the node to start a network on channel 10. Similarly, "start-slave 15" or
"start-sleepy-slave 15" cause the node to join the master's network on channel 13 as regular end device or sleepy end device respectively.
If the slave is started as sleepy, the master node shall require the parent support plugin to be enabled in order to support indirect communication with sleepy nodes, -
[#0 Problems 33 | 47 Search |3° Call Hierarchy | & Console = = 0
Oitems
=
Description Resource Path Location Type

- ¥ Not Logged In

: Checking for software updates | 'S © © 2018 Silicon Labs

4. To change the toolchain click Edit Architecture. In the resulting dialog, select the desired toolchain and click OK.

== Select architecture

O *
Boards:

EFR32MG12 2400/915 MHz 19 dBm (BRD4164A Rev A02) *

Part:

| Search

| EFR32ZMG12P433F1024GL125

Toolchain:

GNU ARM v7.2.1 v @

Manage toolchains...
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5. Check settings in the Radio Configuration tab to make sure that they are correctly configured for the selected board.

== Simplicity IDE - Silicon Labs Flex SDKC:\Users\caowens\SimplicityStudio\w4_rel.Staging_1760\wire-replacement\wire-replacement.isc - Simplicity Studio ™ - O x
File Edit MNavigate Search Project Run Window Help
R B e = - T R i R =R A= R [ | £ Launcher {} Simplicity IDE
[ Project Explorer 231 =5 ¥ = 5 ||@ wire-replacement.isc Xil = 0
v 25 wire-replacement [GNU ARM v7.2.1 - Default] [EFR32 ‘ i con | p ,
+ ) Inchudes  Silicon Labs Flex SDK, version:2.4.0.0 Dynamic radio configuration... | v ‘ » eﬂerateH « Preview
> g fleccallbacks.c & General @ HAL [ () Redio Configuration . Printing | < Plugins | & Callbacks | Other |
rdd164a_efr3Zmg12p433f1024g1125.hweonf _—
&, wire-replacement.isc » Phy options "
~ Radio Profiles and Phys
Profiles are preset radio configurations, that limit the number of options you have to set.
Select radio profile: Connect Profile Profile used for Connect phys ‘
Radio PHYs are specific radio configurations, within the selected profile.
Select a radio PHY for selected profile |Connect 302MHz 2GFSK 200kbps | [us Fec 902, Brezil 902 ‘
< > = Profile options
B Debug Adapters 52 I 8% Qutline | = 0 - Oy R
P Frequency
% 54X = E
PRCUAxEQG-O00B@ Base Channel Frequency | 902 bHz  Channel Spacing | 400 kHz
5 0 J-Link Silicon Labs (440050127)
» Crystal
+ Modem
Modulation Type  [FSKZ ~ Shaping Filter Gaussian ~ w
] Problems 5% 4 Search | 2 Call Hierarchy | B Console v~ =g
0 items
Description Resource Path Lecation Type
: 4 Not Logged In  Checking for software updates I 5 © © 2018 Silicon Labs

The Plugins tab displays the various plugins that are preselected to enable the example’s functionality. Click on a plugin to see its con-
figurable options (if any), along with more information about the plugin.

<= Simplicity IDE - wire-replacement 4/wire-replacement 4.sc - Smplﬂw_@ﬂg
File Edit Navigate Search Project Eun Window Help

FrQ-ig-HE B-R-iw

. B | f Launcher [[] Simplicity IDE
[ Project Expl 53] B% <7 O||&wi 1 : diisc 2 = g
4 5 wire-replacement 4 [IAR ARM - Default] [EFR32MGIP233F256 G4,

b [ fleccallbacks.c
&, wire-replacement d.isc

@ HAL

Plugin configuration

< Plugins

Use this section to select or unselect the plugins that you want to use in your application

Plugin: <> Simulated EEPROM version 1 Library

4 [@ % Connect Common Quality: 3 Production ready
&L 3 Description: 2
[@] 4> Main
[]4> Main (NCP)

This library simulates an EEPROM within the internal flash of the chip to maximize the lifetin

s [@ % Connect Debug
[¥] <0 Debug Print, provides APE debug-print
[¥] 4> Diagnostic, provides APL diagnostic, diagnostic-cortexrm3
] 4> Diagnestic Stub, provides API: diagnostic
&

/] > Stack packet counters, provides APL: counters
] Stack packet counters Stub, provides APL: counters
4 @ % ConnectHAL

5 = 5 ] > ASH3, provides APE: ash-v3
[] 4> Bootloader Interface, provides APL: bootloader-interface
® Devices: 2 x]gz Outline | =a [¥] 4 HAL library, provides APE hal, token, board
= =t 7] 4> NCP UART Link, provides APE uart-link
sERxRB-O6E [¥] 4= Simulated EEPROM version 1 Library, provides APE sim-eeprom |
4 7 J-Link Silicon Labs (440030722) =P
) EFR32 Mighty Gecko 2400/915 MHz Wireless Starter Kit (WSTK) + @5 Connect 10
» @ J-Link Silicon Labs (440032794) [7] 9> Command Interpreter, provides APL command-interpreter2
O

(] Connect Serial Protocol (NCP), provides APE: csp-nep
[¥] < Heartbeat
[ 4> SP1 Flash, provides APL spi-flash

<

reduce write cycles. The simulated EEPROM extends the lifetime of flash by wear leveling w|
is used for persistent storage of tokens for the network and application layers. The network
automatically managed by the network stack. The application may add its own tokens. Sec
AN703 for more information.

Options:

[] SimEEPROM_2k
[ SimEEPROM 4k

Details (double-click on files to show content):

b ¢&, Common source files (1)
© @ Architectures (3)

©» & Defined callbacks (1)

1 4 Options (2)

b o APIs(2)

© ) Precompiled libraries (11)

i

22 Problems 2 | Search | % Call Hierarchy | © Console

0 items

Desaription Resource Path Location Type
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4.1.2 Generating Connect Application Files

1. In the General tab, the Information Configuration block provides details about application setup and functionality (you may need to
scroll down to see it). When you are ready to generate the sample project code, click Generate.

==7 Simplicity IDE - Silicon Labs Flex SDKC\Users\caowens\SimplicityStudic'v4_rel.5taging_867\wire-replacementiwire-replacementisc - Simplicity Studio ™ - O X

File Edit MNavigate Search Project Run  Window Help

S AE R in bl = NI R I SR g TR -

5 | % Launcher {} Simplicity IDE

[ Project Explorer 12 1 =% ¥ = O ||& *wire-replacementisc £3 1 = 08
v (5 wire-replacement [GNU ARM v4.0.3 - Default] [EFR321 i) e
& Includes Silicon Labs Flex SDKv2.0.0.0 enerate ¢ Preview
Efflax-:allhacks.c . 3 o e — e
& General @ HAL () Ra ration  Printing g Plugins & Callbacks Other
o wire-replacement.isc ~ Application configuration 2
Generation directory: | Relative to I5C file | C\Usershcaowens\SimplicityStudio\wd_rel.Staging_867\wire-replacement | =
Select architecture for this application:
@ Board: EFR3I2MG12 2.4GHz 10 dBm (BRD41624A Rev AD1)
¥ Part: EFR32MG12P332F1024GL125
% Toolchain: GNU ARM v4.9.3
Edit Architecture
Device name: | wire-replacement
< 3 Device type: Mo device type selected.
® Device 3% | B2 Outline ‘ =" = Information Configuration
% oy 3 ® x {} b= IETL-' Description
J-Link Silicon Labs (440085386) The wire-replacement application demonstrates point to point bi-directional direct or indirect communication between two nodes, -
One nede should be started as master, using the "start-master” CLI command, while the other node can be started either as regular slave or as sleepy slave using the
"start-slave" or "start-sleepy-slave” CLI commands respectively (the master should always be started first since it is the node creating the network). The only parameter
passed to each of these CLI commands is the channel, For instance "start-master 10" causes the nede to start a network on channel 10, Similarly, "start-slave 13" or
"start-sleepy-slave 13" cause the node to join the master's network on channel 15 as regular end device or sleepy end device respectively,
v
[#2 Problems £2 | 4 Search % Call Hierarchy | & Console = = 0
0items
=
Description Resource Path Location Type

- _ Mot Logged In

: © 2017 Silicon Labs

2. When asked about overwriting files, as long as you are working with examples do not check connect-callbacks.c. Only overwrite

before starting your own coding, to create a file populated with stub callbacks for those you have indicated. Once you have made
modifications to the callbacks in the file, be careful not to overwrite again.

-

-
Generation validation u

AppBuilder has determined that the files listed below exist and would be changed. All selected files will be overwritten.

Overwrite?  File

(] Ch\Users\anbiro\SimplicityStudio\w3_workspace\wire-replacernent_2\\connect-callbacks.c

Create .bak files for all the files that get overwritten,

[ ok ][ conca

L

If you get the following overwrite warning, click OK.

Generation validation

AppBuilder has determined that the files listed below exist and would be changed. All selected files will be overwritten.

Overwrite?  File

CSiliconLabs\SimplicityStudic\wd\developer\sdks\gecko_sdk_suite\v2.0happ\builden Z35witch5oc\efr32mg12p332f1024g1125. hweonf

Create .bak files for all the files that get overwritten,
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3. Once generation is complete, a dialog reporting results is displayed. Click OK.

e T =

beneratlon successfull -

Files backed up:

Files generated:

Ci\Users\ CAOWENS\SimplicityStudio\w3_workspace\wire-replacement-062016%\connect-events.c

C:\Users\ CAOWENS\SimplicityStudio\v3_werkspace\wire-replacement-062016'.\connect-bockkeeping.h

C:hUsers\CAOWENS\SimplicityStudio\w3_workspacelwire-replacement-062016' \connect-bookkeeping.c

C\Users\ CAOWENS\SimplicityStudio\v3_werkspace\wire-replacement-062016\.\connect-token.h

CohUsers\ CAOWENS\SimplicityStudio\w3_werkspace\wire-replacement-062016'\connect-debug-print.h

C:\Users\ CAOWENS\SimplicityStudio\v3_workspace\wire-replacement-062016'.\connect-cli.c

ChUsers\ CAOWENS\SimplicityStudio'w3_workspacelwire-replacement-062016'\connect-callbacks.h

CohUsers\ CAOWENS\SimplicityStudio\w3_werkspace\wire-replacement-062016' \connect- callback-stubs.c

C:\Users\ CAOWENS\SimplicityStudio\v3_werkspace\wire-replacement-062016'.\connect-configuration.h

C:\Users\CAOWENS\SimplicityStudio\v3_workspace\wire-replacement-062016% \wire-replacement-
062016_efr32.mak

C:\Users\ CAOWENS\SimplicityStudio\w3_workspace\wire-replacement-062016% \wire-replacement-
062016_efr32.eww

C:\Users\CAOWENS\SimplicityStudio\v3_workspace\wire-replacement-062016% \wire-replacement-
062016_efr32.ewd L4

C:\Users\ CAOWENS\SimplicityStudio\w3_workspace\wire-replacement-062016% \wire-replacement-
062016_efr32.ewp

ChUsers\ CAOWENS\SimplicityStudio\w3_workspacelwire-replacement-062016% \wire-replacement-
062016_efr32_iar_postbuild.bat

m

Files always updated:

Save to file... ] [ 0K ]

4.1.3 Compiling and Flashing the Connect Application
You can either compile and flash the application automatically, or manually compile it and then flash it.

Automatically Compile and Flash

1. You can automatically compile and flash the application to your connected development hardware in the Simplicity IDE. After you
click OK on the Generation Confirmation dialog, the Simplicity IDE returns. Click the Debug control.

File Edit MNavigate Search Project Run  Window Help
Rl ®-48-

5 Project Explorer 23] =% < = O||w wire-replacement.isc &
a [ wire-replacement_0714 [GNU ARM v4.8.3 - Debug] [EFR32MGLI
b [l Includes
e
> £ connect-callbacks.c 0

o wire-replacement.isc & General
LrEVILE Idine: Wil Tepideernerne

Device type: Mo device type selected.

e

0]

~ Phy options
Selected Phy Description
D555 100Kbps v] Band [MHz]: 802 - 777,

Bit Rate [kbps]: 100,
Modulation: OQPSK,
Moedulation index 777,
Mumber of channels: 777,
Ch. spacing [kHz]: 2000

< mn | C ~ Information Configuration

® Device 2 |g= Outline = 8 Description
B C5A MR {:} A== The wire-replacement application demonstrates point to peint bi-din
4 J-Link Slhmr? Labs (440030722) . . One node should be started as master, using the "start-master” CLI o
b EFR32 Mighty Gecko 2400/915 MHz Wireless Starter Kit slave" CLI commands respectively (the master should always be start

instance "start-master 10" causes the node to start a network on char
end device or sleepy end device respectively.
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2. Progress is displayed in the lower left. Wait until flashing has completed and a Debug perspective is displayed. Click the Resume
control to start the application running on the WSTK.

- N
P ===
File Edit e Refactor Navigate Search Project Run Window Help
Hrd NSRRI i il LR CE R | B | ¥ Launcher {} Simplicity IDE
4 Debug = &8 77 0O = Variables & |°o Breakpoints | it Registers ‘“ Expressions | L 0@y =0
4 Silicon Labs ARM MCU: EFR32MG1 P233F256GM43 Name Type Value Location
4 5 wire-replacement 0714.axt
= main( st main.c:100 Oxalfc
= hallnternalSysReset() at (xf2bs
= <unknown>() [Unknown] at Oxasaaaaza
‘ v
Y+ wire-replacementisc | [ main.c 2 < B | bly 23] - B8
{ o Enter location here ~| & ) i -
// Initialize the HAL and enable interrupts. i |8 G
hallnit(): =5 gosoarfe: | push  {r3,1r} j
. 102 halInit(); H
INTERRUPTS_ON();
OO eoealfe: bl 2x00008b3C
a|| 104 INTERRUPTS_ON();
SERIAL_INIT(); — ?
- 0 ‘j 20003202: bl exeegef7ee
PRINT_RESET_TNFORMATION(); 196 SERIAL_INIT();
- - 828082206 : movs ri, #8x1
#ifdef EMBER AF_PLUGIN FREE_RTOS 00082208:  mov.w  rl,#oxlc2e6
emberPluginRtosInitandRunConnectTask(); || @29eazec wovs  rl,k0x8
peloe cooea20e:  mov  r3,r@
= :
initandRuntaintoop(); ooea210: bl x0000atal i ‘
#endif - 182 emberAfGuaranteedPrintln(“Reset inf =
4 » 4 L3

B Console ml 0 Memory ‘0 Executables X| BpE *E-m-=0

Program Output Console

‘ | | ' SILICON_LABS

Next to the Resume control are Suspend, Disconnect, Reconnect, and stepping controls. Click the Disconnect control when you
are ready to exit Debug mode.

riwp M - @S- s oD,

Manually Compile and Flash

After you generate your project files, instead of clicking Debug in the Simplicity IDE, click the Build control % inthe top tool bar.

Your sample application will compile based on its build configuration. You can change the build configuration at any time by right click-
ing on the project and going to Build Configurations > Set Active.

You can also build your application directly in IAR-EWARM by opening IAR-EWARM and opening the generated project file inside IAR.
1. Open IAR-EWARM.

2. Select File > Open > Workspace and navigate to the location you selected for your sample application.

3. Select the application .eww file and click [Open].

4. Select Project > Make or press F7. If the application builds without errors, you are ready to install the image on a device.
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You can load the binary image through the Devices view in the Simplicity IDE perspective.
1. Files are generated into the folder on the General tab.

==+ Simplicity IDE - Silicon Labs Flex SDKC:\Users\caowens\SimplicityStudio\v4_rel.Staging_867\ncp-uart-hwincp-uart-hwisc - Simplicity Studio ™ - m] X

File Edit Navigate Search Project Bun  Window Help

B - O-ER B8 E e o

" B | 1 Launcher | {) Simplicity IDE

[ Project Explorer =] “ncp-uart-hw.isc
[ Project Explorer 32 & < = 0O || & 53 =g
v [£5 nep-uart-hw [GNU ARM v4.9.3 - Default] [EFRIZM A §
il Includes €D silicon Labs Flex SDK v2.0.0.0 <« Preview
I
i i: efr32mg1p232f256gm4a.hweonf X N ot ~r . R — - -
o'u nep-uart-hw.isc & Genersl @ HAL (g} Radio Configuration e
- £5 wire-replacement [GNU ARM v4.9.3 - Default] [EFF PRI . . ~
il Includes
2% command-interpreter Generation directory: | Relative to ISC file | Ch\Users\caowens\SimplicityStudio\v4_rel.5taging_867\ncp-uart-hw ‘ =
E; debug-print -
r
&g diagnostic @ Board: EFR32MG12 2.4GHz 10 dBm (BRD41624 Rev A0T)
& emdr @ Part: EFR32MG12P332F1024GL125
&; emlib
z & Tenlobie GRITADAA..AD 2

1. In the Devices view, right-click on the J-Link device and select Upload Application. The Select Binary Image dialog is displayed.

= Binary image upload [m] x

Application image upload

Select an image from the list or browse for a different one.

Please make sure the selected image matches the hardware. [ Show all images
Name Chip Board Image Type  Lecation Description A
Sniffer EM260 Wirele... Customa.. <internal> Sniffer image for EM260 on 470 b...

Sniffer EM341 Wirele.. Customa..  <internal> Snifferimage EM341

Sniffer EM342-E.. Unkno.. Customa.. <internal> Sniffer image EM342 NCP

Sniffer EM346 Unkno.. Customa.. <internal> Sniffer image EM346

Sniffer EM346-E.. Unkno.. Customa.. <internal> Sniffer image EM346 NCP

Sniffer EM355 Unkno.. Customa.. <internal> Sniffer image EM333

Sniffer EM353-E.. Unkno.. Customa.. <internal> Sniffer image EM355 NCP

Sniffer EM3555 Unkno.. Customa.. <internal> Sniffer image EM3335

Sniffer EM3535-.. Unkno.. Customa.. <internal> Sniffer image EM3555 NCP

Sniffer EM357 Wirele.. Customa..  <internal> Sniffer image EM337

Sniffer EM357-E.. Wirele.. Customa.. <internal> Sniffer image EM357 NCP

Sniffer EM3581 Wirele.. Customa..  <internal> Sniffer image EM3381

Sniffer EM3581-... Wirele.. Customa.. <internal> Sniffer image EM3381 NCP &
Application image path: | C\Users\caowens\SimplicityStudio\w4_rel.Staging_862\wire-replacement\|AR ARM - Default\wire-replacement.s37 ‘ =
Upload uptions

[ Bootloader image:

After uploading: @® Run O Halt
Flash: @ Internal O External SP|

2. Navigate to the .s37, .bin or .hex image you wish to upload. Files are located under the project folder on the General tab:
If you compiled the image with GCC, the files are in <folder on General tab>\GNU ARM vn.n.n - Default
If you compiled the image with IAR EWARM, the files are in <folder on General tab>\IAR ARM - Default

3. Optionally, check Erase Chip, to make sure that any previous bootloader or other non-volatile data is erased before your new im-
age is uploaded. New users will typically check this.

4. The After Load options are Run (begin executing the code immediately) and Reset (wait for an event, such as a debugger to con-
nect or manual initiation of a boot sequence). During initial development you will typically leave this set to Run.

5. Click OK.
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4.1.4 Interacting with Connect Examples

Depending on the example application, you may be able to interact with it through your development environment’s Console interface
using a CLI (command line interpreter). The console interface allows you to form a network and send data.

To launch the Console interface, in the Simplicity IDE perspective right-click on your J-Link device in the Devices View. Choose
Launch Console. Alternatively, from the Tools drop-down in the Launcher perspective select Device Console. To get a prompt on the
Console Serial 1 tab, press Enter.

. = DSS5 100Kbps
© Device X}Ou‘[lme =l ‘l >

SO AXRR-EB
4| )-Link Silicon Labs (440030
» ) EFR32 Mighty Gecko 24

Connect
Disconnect

Start capture [—

Start capture with options... lems s

Stop capture utput Consele
Redo last upload

Upload application...

Upload adapter firmware...
Make a sniffer

-1 Launch Console...

Device configuration...

=1 Open SWO Terminal...

I

To create the network on the wire-replacement example (comments in parentheses), repeat the procedures in section 4.1.1 Selecting a
Connect Example Application through section 4.1.3 Compiling and Flashing the Connect Application to compile and load the Wire Re-
placement example on a second device.

Then use the following procedure.
1. On Device A, enter start-master O (where 0 is the channel number. You should see Network Up.
2. On Device B, enter start-slave 0 (where 0 is the channel number). You should see:

From Device B: Network Up
From Device A: Slave 0x0001 joined as end device from device A

3. Ondevice B, enterdata {AA BB CC}

From Device B: TX: Data to 0x0000:{AA BB CC }: status=0x00
From Device A: RX: Data from 0x0001: AA BB CC

4. On Device A enterdata {DD EE FF}

From Device A: TX: Data to 0x0001:{DD EE FF }: status=0x00
From Device B: RX: Data from 0x0000: DD EE FF
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The following figure shows the console at the end of the procedure.

2 Adapters 52

4 (= Default Group (13)
» @ Concentrater

5 47 % g 4 = O|[w wire-replacementisc

|2 EFR32MG Dual Band 2400/868 MHZ Wireless Starter Kit (440030349) 52

&2 EFR32MG Dual Band 2400/868 MHZ Wireless Starter Kt (440042001) 23
No translation

=8
| Lineterminator: [CR-LF (DOS, 05/2, Ms Windows) =

Line terminator: [CR-LF (005, 05/2, MS Windows) |

No transiation
» @ EFR32MG Dual Band 2400/868 MHZ Wireless Starter Kit (440030349 (wire-replacement.hex)

» (@ EFR32MG Dual Band 2400/868 MHZ Wireless Starter Kit (440042901 (wire-replacement.hex)

erial1 | 7, Debug

dmin,

erial 1 | 2. Debug dmin|
Netvork u ~ ||| |[wire—replacement sNetvork up =

> vire_replacenent>Slave Dz0001 joined as end device TX: Data to 0=0000:{AA BB CC }: status=0x00

® 1055165 RE: Data from 0x0001: Ak BB CC wire-replacement>RE: Data from 0z0000: DD EE FF
v - TX: Data to 0x0001:{DD EE FF }: status=0x00
» @ 1055194 vire-replacement>
» @ 10551100
» @ 10551103
»
» @ 10551100
3
» @ 10551130
» @ 10551140

75 Project Explorer 23 BE% - =0
» 25 commissioned-direct-device [IAR ARM - Debug] [EFR32FG1P133F256GMME - Silicon Labs Connect (x

b 5 dutycycle [GNU ARM v4 8.3 - Debug] [EFR32FGIP132F256GMAG - Silicon Labs RAIL (1.1.0)]

b g5 sensor [IAR ARM - Debug] [EFR32MG1P233F256GM4S - Silicon Labs Connect (v2.0.0)] |
b S sensor 2 M - Debug] [EFR32FGIP132F256GMAS - Silicon Labs Connect (v20.0)] 7
b &S sink AR ARM - Debug] [EFR32MGLP233F256GM48 - Silicon Labs Connect (+2.0.0)]

4 & wire-replacement [IAR ARM - Debug] [EFR32MG1P233F256GNVMS - Silicon Labs Connect (v2.0.0)]

© 447 Binaries

b ) Includes

b (> command-interpreter

b debug-print

b = diagnostic - -
b (= hal = - = -
G heotber I =82

i ) EFR32MG Dual Band 2400/868 MHZ Wireless St v
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4.2 Working with Connect Host/NCP Examples

As well as describing how to work with Host/NCP applications, this section also illustrates how to create a new project without leaving
the Simplicity IDE.

4.2.1 The NCP Application

1. In the Simplicity IDE (AppBuilder), select File > New > Project.
2. Select Silicon Labs AppBuilder Project, and click Next.

=== Mew Project

O
*

Select a wizard

4{;:,

Create a project based on Silicon Labs Embedded Software Framework.

r—

Wizards:
type filter text

s Silicon Labs AppBuilder Project
{8 Silicon Labs MCU Praject

5 [ General

» = C/C++

> = Simplicity Studio

[ Show All Wizards.

® < Back Mext = Finizh Cancel

3. Select Silicon Labs Flex SDK and click Next.

=1 O ped
Applications
Select an application type

Select an application you are building:

o4 Gecko Bootloader )
Gecko Bootloader 1.1.0

<= Silicon Labs Flex SDK

Flex SDK 1.2.0.0

@9 Silicon Labs Thread
Thread SDK 2.3.0.0

&% Customizable network coprocessor (NCP) applications

EmberZMet 5DK 5.10.0.0
RE. RFACE only stack v
[]Show internal demo stacks Manage SDEs...
® < Back MNext = Finish Cancel
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4. Select either Connect NCP: UART HW Flow Control or Connect NCP: UART SW Flow Control example application and click
Next.

Select Application

Select either a blank application or a sample application.

Sample Application

&# Connect (Host): Sink
Flex: This application demonstrates a star network topolegy setup. Bi-directional
communication is possible between the sensor(s) and the sink nodes. It runs on

Unize UART Host, with EFR32 NCP

&2 Connect (Host): Wire-Replacement
Flex: This application demonstrates point to point bi-directional direct or indirect
communication between two nodes, It runs on Unix UART Host, with EFR32 NCP.

% Connect (NCP): UART HW (Hardware Flow Control)

Flex: This network coprocessor (NCP) application supports communication with a

host application over a UART interface with hardware flow control.

[ start with a blank application

@ <Back | Next> Finish Cancel

5. (optional) Edit the project name and/or location, then click Next.

e O X

Project Configuration

Select the project name and location.

Project name: | ncp-uart-hw

Use default location
Location: | C:\Users\caowens\SimplicityStudio'\wd_rel.5taging_662\ncp-uart-hn| | Browse...

With project files:
(®) Link libraries and copy sources

@ <Back | Next» Finish Cancel
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6. Verify that the board and parts are correct (if you have one connected it should be displayed). Select a toolchain if you have more

than one. Click Finish.

=] O X
Project setup ——4
Select the board, part, and initial build configurations.
Boards:
Search | v
EFR32ZMG12 2.4GHz 10 dBm (BRD4162A Rev ADT) *
Part:
| Search | v
| EFR32MG12P332F 102461125 |
Check the configurations to include in the project
v GNU ARM v4.9.3 Select All
Default (active)
W AR ARM (v7.80.2.11847) Select Mone
Default
Set Active
Manage toolchains...
Manage build targets...
® N>

7.

==+ Simplicity IDE - ncp-uart-hw/ncp-uart-hw.isc - Simplicity Studio ™

Check settings in the Radio Configuration tab to make sure that they are correctly configured for the selected board.

File Edit MNavigate Search Project Run Window Help

#-8-0-HEI -5

X

_{ Not Logged In

| 4 Launcher {} Simplicity IDE
[{5 Project Explorer 53 B 5 ~ = O||& ncp-uat-hwisc &3 = a
v necp-uart-hw ARMv4.9.3 - Default] R32M 2
(25 nep-uart-hw [GNU ARM vA9.3 - Defouk] [EFR32MG12 m
> [l Includes sneEs
-vart-huw,
> "‘:“;':n:::zu[?mu ARM 493 - Defout] [EFRI2Mo 192337 [ %% 0=l @ HAL | &) Radio Configuration  Pining 4> Plugins &5 Calbacks _ Other
&
> {5 simple_tox [1AR ARM - Defoul] (EFR32MG19233525661 | ) b ptions ~
> 45 simple_trc.2 [IAR ARM - Default] [EFR32MG1P233F235
.3 - Default] [EFR32MG1P233F256(| |§  ~ Radio Profiles and Phys
> wire-replacement_: ARM v4.9.3 - Default] [EFR3
L5 wire-repl 3[GNU ARM v43.3 - Default] [EFR
& G5 T30 ghtSoe | AR ARM - Default] EFRE2MC 1093226100 || Profiles are preset rodio configuratins,that it the number of options you have toset
5 [f Z3LightSoc_callbacks.c Select radio profile: Connect Profile Profile used for Cannect phys
@ ZilightSoc.isc
Radio PHYs are specific radio configurations, within the selected profile.
Select a radio PHY for selected profile | Connect 902MHz 2GFSK 200kbps | [Us Fec 202, Braail 302
~ Profile options
~ Operational Frequency
< >
Base Channel Frequency 902 MHz  Channel Spacing [400 KHz
® Devices:2 13 B2 Outline | =0
= = v Crystal
STARRB-BE
» ' J-Link Silicon Labs (440085368) Cliio
> ¢ J-LinkSilicon Labs (440085390) Modulation Type PSR Shaping Filter Gaussian
Bitrate 200 Kbps  Shaping Filter Parameter (8T or Ry [ 050 [
Deviation 50 KHz  FSK symbiol map MAPO
Baudrate Tolerance [0 2] e Erable Agynchranous direct mode
v
20 Problems 52 | 47 Search | e Call Hierarchy | B Console v~ =0
0 errors, 38 warnings, 0 others
Description Resource Path Location Type
5 @& Warnings (38 items)

© 2017 Silicon Labs

Click Generate to generate project files, then click OK.
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9. Click the target device in the Devices view and click build %’ T

10. Both NCP examples require a standalone bootloader. To load the application and the bootloader images, first make sure your
hardware is displayed in the Device perspective. Expand the radio board to show the part number, as you will need that along with
the board number to find the correct bootloader file. Note that the folder in which the example was generated is displayed on the
General tab.

=1 Simplicity IDE - Silicon Labs Flex SDKC:\Users\caowens\SimplicityStudic'wd_rel. Staging_1760\ncp-uart-hwincp-uart-hw.isc - Simplicity Studio ™ - [m] X
File Edit Mavigate Search Project Run  Window Help

Qi W R B R G

= | 1% Launcher | {} Simplicity IDE

[ Project Explorer &2 1 = % ¥ = O ||@ *wire-replacement.isc ‘@ *simple_to multiphy_2.isc [@ “ncp-uart-hw.isc B l = 0
v (25 nep-uart-hw [GNU ARM v7.2.1 - Default] [EFR32MG12P433F1( . X . . .
N Includes o Silicon Labs Flex SDK, version:2.4.0.0 Dynamic radie configuration... | v b Generate |  <¢ Preview

rd4164a_efr3zmg12p433f1024g1125.hweonf

% General @ HAL | () Radio Configuration | Printing | <> Plugins | & Callbacks | Other |
e nep-uart-hw.isc

v (5 simple_tn_multiphy_2 [GHU ARM v7.2.1 - Default] [EFR32MG Apglicatl — ~
> @J Includes L . . = S T - "
& Generation directory: | Relative to ISC file | ChUsers\caowens\SimplicityStudic\w4_rel.Staging_1760\ncp-uart-hw | =
> main.c
47 brd4164a_efr32mg12p433F1024gl125. hweonf Select architecture for this application:
% simple_tne_multiphy_2.isc . Board: EFR32MG12 2400/915 MHz 1% dBm (BRD4164A Rev AD2)
v 25 wire-replacement [GNU ARM v7.2.1 - Default] [EFR32MG12P4 it Part: EFR32MG12P433F 102461125
> @ Includes & Toolchain: GNU ARMv7.2.1
> [ fle-callbacks.c

rdd164a_efr3Zmg12p433f1024g1125.hweonf Edit Architecture
% wire-replacement.isc

Device name: | ncp-uart-hw

o > ~ Information Configuration

| = 5 Description

] Debug Adapters &1 IEE Outline
MCP UART Application

LA Ay S o =]
J-Link Silicen Labs (440050127)
v EFR32MG12 2400/915 MHz 19 dBm (BRD4164A Rev AD3
EFR3ZMG12P433F1024GL125
» Wireless Starter Kit Mainboard (BRD40014 Rev AD1)

This network coprocessor (NCP) application supports communication with a host application over a2 UART interface with hardware flow contrel. This NCP
application can be built as configured, or optionally can be augmented with customizations for target hardware, initialization, main loop processing, event
definition/handling, and messaging with the host.

-
[Z0 Problems 17 | 47 search | 3 Call Hierarchy | &) Console = =0
0 items
=
Description Resource Path Location Type
- - cjowens325@earthlink.net : Checking for software updates I 'S : © 2018 Silicon Labs
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11. In the Devices view, right-click on the J-Link target device and select Upload Application. The Select Binary Image dialog is dis-
played.

«= Binary image upload O *

Application image upload

Select an image from the list or browse for a different one.
Please make sure the selected image matches the hardware.

Mame Chip Board Image Type  Location Description 2

Sniffer EM260 Wirele.. Custom a..  <internal> Sniffer image for EM260 on 470 b...

IP application EM250 Wirele..  Custom a..  <internal» IP ping test application

IP application EM331 Wirele.. Custom a..  <internal» IP ping test application

IP application EM357 Wirele.. Custom a..  <internal» IP ping test application

MNodetest for EM230 EM250 Wirele.. Customa.. <internal> MNodetest is a test application, use...

MNodetest for EM260 EM260 Wirele.. Customa.. <internal> MNodetest is a test application, use...

MNodetest for EM317 EM317 Wirele.. Customa.. <internal> MNodetest is a test application, use...

Modetest for EZR32 (169MHz) EZR32 Wirele.. Custom a.. <internal» MNodetest is a test application, use...

Modetest for EZR32 (434MHz) EZR32 Wirele.. Custom a.. <internal» MNodetest is a test application, use...

Modetest for EZR32 (490MHz) EZR32 Wirele.. Custom a.. <internal» MNodetest is a test application, use...

Modetest for EZR32 (268MHz) EZR32 Wirele...  Custom a.. <internal> Modetest is a test application, use...

Modetest for EZR32 (913MHz) EZR32 Wirele...  Custom a.. <internal> Modetest is a test application, use... W
Application image path: | =
Upload options

[]Bootloader image:

[IErase chip before uploading image
After uploading: (® Run (O Halt
Flash: (® Internal (C) External SPI

oK Cancel

12. Browse to the folder with your compiled application and select the .gbl file (see section 1.2 The Gecko Bootloader for more infor-
mation).
If you compiled the image with GCC, the files are in <folder on General tab>\GNU ARM vn.n.n - Default
If you compiled the image with IAR EWARM, the files arein <folder on General tab>\IAR ARM - Default

13. If you have not already loaded a bootloader, check Bootloader image, then browse to the folder containing a prebuilt bootloader
image. Images are located in the Simplicity Studio platform bootloader folder under sample apps. In this case open the ‘bootloader-
uart-xmodem’ folder, for example:

C:\SiliconLabs\SimplicityStudio\v4\developer\sdks\gecko sdk suite\<version>\platform\bo
otloader\sample-apps\bootloader-uart-xmodem).

Open the folder that corresponds to your board and part number and select the .s37 file, for example:

\efr32mgl2p332£f1024gll125-brd4l62a\bootloader-uart-xmodem-combined.s37.
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14. Check Erase Chip, to make sure that the main flash block is erased before your new image is uploaded. New users will typically
always check this.

e The After uploading options are Run (begin executing the code immediately) and Halt (wait for an event, such as a debugger
to connect or manual initiation of a boot sequence). During initial development you will typically leave this set to Run.
e The Flash options determine the storage location, and are Internal and External SPI. Leave the option set to Internal.

Your completed dialog should resemble the following:

= Binary image upload m] X

Application image upload

Select an image from the list or browse for a different one.

Please make sure the selected image matches the hardware. [ Showall images
MName Chip EBoard Image Type  Location Description o
Sniffer EM260 Wirele.. Customa.. <internal> Sniffer image for EM260 on 470 b...

P application EM250 Wirele.. Customa..  <internal> IP ping test application

IP application EM351 Wirele.. Customa.. <internal> IP ping test application

IP application EM357 Wirele.. Customa.. <internal> IP ping test application

Nodetest for EM230 EM230 Wirele., Customa..  <internal> Modetest is a test application, use...

Modetest for EM260 EM260 Wirele.. Customa.. <internal> MNodetest is a test application, use...

Nodetest for EM317 EM317 Wirele.. Customa.. <internal> Nodetest is a test application, use...

Modetest for EZR32 (169MHz) EZR32 Wirele..,  Custom a.. <internal> Modetest is a test application, use...

MNodetest for EZR32 (434MHz) EZR32 Wirele...  Custom a... <internal> MNodetest is a test application, use...

Nodetest for EZR32 (490MHz) EZR32 Wirele...  Customa..  <internal= Modetest is a test application, use...

Modetest for EZR32 (868MHz) EZR32 Wirele..,  Custom a.. <internal> Modetest is a test application, use...

Nodetest for EZR32 (915MHz) EZR32 Wirele...  Custom a... <internal> Modetest is a test application, use...

Railtest for EFR32 xql EFR32 Wirele... Customa.. <internal> RailTest test application N
Application image path: | Ch\Users\caowens\SimplicityStudio\w4_rel.Staging_1760\ncp-uart-hw\GNU ARM v7.2.1 - Default\ncp-uart-hw.gbl | =
Upload options

[ Bootloader image: |C:\SiliconLabs\Simp\\cityStudio\vd\deva\opar\sdks\geckoisdkﬁsuite\vZ.d\p\atform\boot\oader\sample-apps\bootloader-uart-xmodem\afﬁ?_mg12p332f10249|125-brd41SZE\boot\oadar-uart-xmodem-combined.537 v| =

Erase chip before uploading image
After uploading: @ Run (O Halt
Flash: (@ Internal () External SPI

15. Click OK.
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4.2.2 The Host Application

The process to build the host application is similar to the process to build the target NCP application.

1. In AppBuilder, select File > New > Project > Silicon Labs AppBuilder Project to create a new application. Select a Host sample
application and click Next.

Select Application

Select either a blank application or a sample application.

Sample Application

@ Connect (Host): Commissioned Direct Device
Flex: This application demonstrates direct communication between nodes in range.
The network parameters are commissioned by the application. It runs on Unix UART
Host, with EFR32 NCP.

&@ Connect (Host): Sensor
Flex: This application demonstrates a star network topology setup. Bi-directional
communication is possible between the sensor(s) and the sink nodes. It runs on Unix
UART Host, with EFR32 NCP.

&2 Connect (Host): Sink
Flex: This application demonstrates a star network topology setup. Bi-directional
communication is possible between the sensor(s) and the sink nodes. It runs on Unix
UART Host, with EFR32 NCP

&2 Connect (Host): Wire-Replacement
Flex: This application demonstrates point to point bi-directional direct or indirect
communication between two nodes. It runs on Unix UART Host, with EFR32 NCP.

@ Connect (NCP): UART HW (Hardware Flow Control)

Flex: This network coprocessor (NCP) application supports communication with a

hnet annlinatinn nver a 11ART intarfare with hardwara flnw nnntrnl

" | Start with a blank application

? < Back Cancel

2. (optional) Edit the project name and/or location, then click Next.

= m} X

Project Configuration

Select the project name and location,

Project name: | wire-replacement-host

Use default location
Location: | ChUsers\caowens\SimplicityStudiow4_rel.Staging_662\wire-replac | [ Browse...
With project files:

®) Link libraries and copy sources

@ < Back

Finish Cancel
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3. Verify that Boards and Part are not selected, then click Finish to start building your application.

= o x
Froject setup TP
(D) Novalid toclchains available. You will not be able to use Simplicity IDE with 1! /

this project.

Boards:

Search |v

Part:

| Search |v

| None |

Check the configurations to include in the project

w (Mo toclchain) (v0.0.0) Select All
None Toolchain Configuration (active)
Select None
Manage toolchains... Set Active

Manage build targets...

4. Click Generate.
5. Compile the generated Host Makefile with GCC or Clang, by executing the following command in your generation directory:

make -f wire-replacement-host.mak

6. Before executing the host application, identify your USB TTY driver device, which is connected to your NCP. The TTY driver device
is usually /dev/ttyUSBO.

7. Run the application with the following command:

sudo build-wire-replacement-host/wire-replacement-host-unix-host-app -u /dev/ttyUSBO

The terminal acts as the platform through which you execute CLI commands.

4.2.3 Testing your Setup

The bootstrap test verifies that the application can perform an initial handshake between the host and NCP. The text ‘ASHv3 is up’ will
be displayed when ASHv3 successfully performs an initialization handshake, and then the application will quit.

In order to run the test, execute the following command:

sudo build-wire-replacement-host/wire-replacement-host-unix-host-app -u /dev/ttyUSBO --test-
bootstrap
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4.3

Working with RAIL Examples

4.3.1 Selecting a RAIL Example Application
1. In the Launcher perspective, expand the Silicon Labs Flex SDK list and click on an example application. RF engineers may wish to
start with RAIL: RAILTEST. Firmware engineers may wish to start with the RAIL: Simple TRX example. This section uses the
RAIL: Simple TRX example. In the Launcher perspective, click on that example.

= Launcher - Simplicity Studio ™

File Edit MNavigate Search Project Run  Window Help

- m] X
Signin < L3 8, F [search | | % | [ Launcher
oDnice] 4 AXEW-OB -0
~ = J-Link Silicon Labs (440085386)

J-Link Silicon Labs (440085386)
v Ea EFR32MG12 2.4GHz 10 dBm (BRD4162A Rev ADT)
[ EFR3ZMG12P332F1024GL125 . X
N E Wireless Starter Kit Mainboard (BRDA0U1A Rev AD Freferred SDK: Gecko SDK Suitew2.0.0: Flex 2.0.0.0  Click here to change the preferred SOK.

Debug Mode: MCU Change

Adapter Firmware Version: 1v2p0b853 Mo local adapter firmware available. Download

Recent Projects =

Getting Started Documentation Compatible Tools Resources
Demos = o [/ =  Software Examples = o [/ = SDK Documentation - V=
[} SD'UtIUHS} =] = a8
~
@ New Solution
RAIL: Simple RAIL without HAL [ H
| Enter product name
This is a Simple RAIL without HAL
sample application,
RAIL: Simple TRX [ H
This application demonstrates the
simplest exchange of transmit and
RAIL: Simple TRX with ACK (Software I
This application demonstrates the
simplest exchange of transmit and ack
v
. Not Logged In : : @ 2017 Silicon Labs
2. You are asked if you want to switch to the Simplicity IDE. Click Yes.
e I =

Would you like to switch to the Simplicity IDE perspective and create this Example
Project now?
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3. Simplicity IDE opens with the new project in AppBuilder view, and the focus on the General tab. Make sure the toolchain shown is
the one you want to use. If you have both IAR and GCC installed, GCC is the default.

== Simplicity IDE - Silicon Labs Flex SDKC:\Users\caowens\SimplicityStudio'\wd_rel.Staging_867\simple_trdsimple_tnuisc - Simplicity Studio ™

File Edit MNavigate Search Project Run  Window Help

- O X
H - RCHR B-R i Gar o @ | % Launcher {} Simplicity IDE
[Fis) Project Explorer 2 1 = G:D = = 0 || & "ncp-uart-hw.isc [& *simple_trcisc &3 = 0
5> (5 nep-uart-hw [GHU ARN - Default] [EFR3ZMG1Z i) PG . -
v 5 simple_trx [GNU ARM v4.9.3 - Default] [EFRIZMG12P3 silicon Labs Flex SDK v2.0.0.0 enerate | | 4€ Preview
> [all Includes . . SN T
G | HaL () ration  Printing Plugins
> [ mainc & Genera O LI 9 & -
efri2fglp132f256gm48.hweonf ~ Application configuration )
o simple_trcisc . . — - -
N g wire-replacement [GHU ARM 4.2 3 - Default] (EFR32] Generation directory: | Relative to ISC file | C\Users\caowens\SimplicityStudio\w4_rel.Staging_86T\simple_trx | =
Select architecture for this application:
@ Board: EFR32MG12 2.4GHz 10 dBm (BRD4162A Rev AD1)
2 = 125
Edit Architecture
Device name: | simple_tre
< > Device type: Mo device type selected.
@ Device 2 | 3= Outline ‘ = O ~ Information Configuration
B EAXROG-B B Description
v J-Link Silicon Labs (440085388) This application demonstrates the simplest exchange of transmit and receive operation between two nodes, Both nodes are capable of sending and receiving messages.
- EFR32MG12 2.4GHz 10 dBm (BRD4162A Rev ADT) On the WSTK, any button press (PBO/PB1) will send a message. LEDD will toggle on message send and LED1 will toggle on message receive.
EFRIZMG12P332F10246L125 MOTE: Due to the higher current consumption of the continuous radic usage (especially in Rx Mode), it is not recommended to power the boards from a coin cell.
> Wireless Starter Kit Mainboard (BRD4001A Rev AD Instead, an USE power bank can be used if pertability is needed.
v
I_'_ Problems &3 | 4 Search |} Call Hierarchy | & Console ~ = 0
0 errors, 3 warnings, 0 others
ES
Description Resource Path Location Type
> & Warnings (3 iterns)

- _ Mot Logged In

: © 2017 Silicon Labs

Note:  You now have a Simplicity IDE button next to the Launcher button in the upper right
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4. To change the toolchain click Edit Architecture. In the resulting dialog, select the desired toolchain and click OK.

== Select architecture O *
Boards:
Search | v

EFR32MG12 2.4GHz 10 dBm (BRD4162A Rev AQD) *

Part:

| Search | v

| EFR32MG12P332F1024GL125 |
Toalchain:

'GNU ARM v4.9.3 | @

Manage toclchains...

Compare the plugins tab for a RAIL application with the one shown for Connect. Only RAIL plugins are selected. Note that, in order to
see information about the plugin, you either need to scroll up, or collapse the Connect plugins

#=4 Simplicity IDE - simple_tr/simple_trcisc - Simplicity Studio ™ - o x
File Edit Mavigate Search Project Run Window Help
- Q- B R

[ Project Explorer 23} BE% Y= 0

| B | ¥ Leuncher | {} Simplicity IDE

& simple troise 52 =g
sect| [

(> o] v

v [£5 simple_trx [IAR ARM - Default] [EFR32MG1P2
> [ mainc
& simple_trxisc

# Genersl @ HAL (g} Radio Configuration Printing < Plugins

& Callbacks  Other
[]<¥> Ota Bootloader Server, provides APl: ota.boctloaderserver ~
]« Ota Bootloader Test
[ <> Ota Bootloader Test Common, provides APl: bootloader-test-commen
[ Ota Unicast Bootloader Client, provides APL: ota.unicast.boctloader.client
]« Ota Unicast Bootloader Server, provides API: ota.unicast.bootloader.server
[ <> Ota Unicast Bootloader Test
[J<g= Poll, provides APE poll

~ A% RAIL Commen
A< HAL library for RAIL, provides API: hal-railtest
[F< RAIL Library, provides APE: rail-care, button, led

v 1% RALIO
4> Command Interpreter for RAIL, provides API: command-interpreter-rail
a > [C]== Response Printf, provides APl response-printf
v 1% RAIL Tests
® Devices: 2 52 ]EE Outline ‘ = 0 []<0= Range Test Application
%5 A K -0 B =g railtest Application

J-Link Sil L: bG’(MUHO?ZZ) x -I} - > D$ RAIL Uty

> -Link Silicon Labs
Application Graphics for RAIL, provides APL: railtest-graphics

5 J-Link Silicon Labs (440032794) i e L e i

[ Buffer poel memory manager, provides APl: memory-manager
[0 Circular queue, provides API: queue

<

[#7 Problems |/g“ Search ‘3- Call Hierarchy lECnnsnla 52 O 38| BRI MB-m-=0
COT Build Console [wire-replacement 2]

- 4 Not Legged In

: © 2017 Silicon Labs
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The RAIL application framework allows you to modify the PHY configuration for the application. Click the Radio Configuration tab, then
click Protocol Configuration in the top left. You can then select a radio profile, and a pre-defined radio PHY of the selected profile.
You can then customize the PHY by selecting the "Custom settings" in the PHY list. See AN971: EFR32 Radio Configurator Guide for
more information on using the radio configurator.

- e
0 Silicon Labs Flex SDK, version:2.5.0.0 Dynamic radio configuration... v | B Generate | <« Preview
& General @ HAL (“') Radio Configuration &% Printing 1-3} Plugins 15 Callbacksw.'& O‘therw

EFR32 Multi PHY Configurator ~
~ [& Protocal Configuration e Pratocol Configuration
Channel Group 1 (0-20) £}
x Protocols can be switched using the RAIL_ConfigChannels AP, or can be used in
4 Dynamic Multi-Protocol applications.
o See ANS71 for detailed documentation.
i Connect only supports the first configured protocol.
£ | see UG235.03 for more details
= Protocol General settings
Protocol name - aQn |
Select radio profile Base Profile M
Select a radio PHY for selected profile |2450M 2GFSK 1Mbps 500K ~
~ Operational Frequency
Ease Channel Frequency | 2450 MHz Channel Spacing | 1000 kHz
» Crystal
- Modem
Modulation Type  [FSK2 Shaping Filter Gaussian ™
Bitrate 1000 kbps Shaping Filter Parameter (8T or R} | 0.50 = W
< >
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4.3.2 Generating the RAIL Application

1. In the General tab, the Information Configuration block provides details about application setup and functionality (you may need to
scroll down to see it). When you are ready to generate the sample project code, click Generate.

==7 Simplicity IDE - Silicon Labs Flex SDKC\Users\caowens\SimplicityStudictv4_rel.Staging_867\simple_trd\simple_tncisc - Simplicity Studio ™

- O X
File Edit MNavigate Search Project Run  Window Help
BN -HR BRI e O i %5 | £ Launcher {} Simplicity IDE
[ Project Explorer 231 5% ¥ = O |[& *ncp-vart-hwisc [& *simple_trcisc 3 = 08
5 (5 nep-uart-hw [GHU ARN - Default] [EFR32MG1Z i) PG . i
v 5 simple_trx [GNU ARM v4.9.3 - Default] [EFR3ZMG12P3 Silicon Labs Flex SDK v2.0.0.0 enerate | « Preview
> [al Includes . - SN o =
G | HAL U) Radio on  Printing Plugins & Callbacks  Other
> [ maine & General @ 4 9 e Plug = e
efr32fglp132f256gm48.hweonf ~ Application configuration 2
e simple_tnuisc
(% wire-replacement [GNU ARM v4.9.3 - Default] [EFR32I Generation directory: | Relative to I5C file | C\Users\caowens\SimplicityStudio\w4_rel.Staging_867\simple_trx | =
i IMv4.9.3 3
Select architecture for this application:
@ Board: EFR32MG12 2.4GHz 10 dBm (BRD41624A Rev AD1)
¥ Part: EFR32MG12P332F1024GL125
% Toolchain: GNU ARM v4.9.3
Edit Architecture
Device name: | simple_tre
< > Device type: Mo device type selected.
@ Device 2 | 2= Outline ‘ = 7 + Information Configuration
AEEAXRSG-E B Description
v J-Link Silicon Labs (440085386) This application demonstrates the simplest exchange of transmit and receive operation between two nodes. Both nodes are capable of sending and receiving messages.
- EFR32MG12 2.4GHz 10 dBm (BRD41624 Rev AOT) On the WSTE, any button press (PBO/PB1) will send a message. LEDD will toggle on message send and LED1 will toggle on message receive.
EFRIZMG12P332F10246L125 MNOTE: Due to the higher current consumption of the continuous radic usage (especially in Rx Mode), it is not recommended to power the boards from a coin cell.
> Wireless Starter Kit Mainboard (BRD4001A Rev AD Instead, an USB power bank can be used if portability is needed.
v
|_'_ Problems E% | 4" Search |:=‘° Call Hierarchy | & Console ~ = 0
0 errors, 3 warnings, 0 others
Description Resource Path Location Type
> & Warnings (3 iterns)
- 8 Not Logged In : @ 2017 Silicon Labs

If you get the following overwrite warning, click OK.

Generation validation

AppBuilder has determined that the files listed below exist and would be changed. All selected files will be overwritten,

Overwrite?  File

CiA\SiliconLabs\SimplicityStudic\wd\developer\sdks\gecko_sdk_suite\v2.0\app'buildenZ35witchSoc\efr3zmg12p332f1024g1125.hweonf

Create .bak files for all the files that get overwritten.
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2. Once generation is complete, a dialog reporting results is displayed. Click OK.

==+ (Generation successful X

Generation successful! A

Files backed up:
simple_tre.mak backed up to simple_tremak.bak
simple_treewp backed up to simple_troewp.bak

Files generated:
Cih\Users\caowens\SimplicityStudio\w4_rel. 5taging_862\simple_trd\.\simple_trc.mak
Ch\Users\caowens\SimplicityStudio\w4_rel. 5taging_662\simple_trd.\simple_tr.ewp

Files always updated:
Ch\Users\caowens\SimplicityStudio'wd_rel.Staging_662\simple_trx

Unmodified files:
Cih\Users\caowens' SimplicityStudio\w4_rel. Staging_662\simple_tr\.\flex-events.c
C\Users\caowens\SimplicityStudio'w4_rel.5taging_662\simple_tnd.\flex-bookkeeping.h
Ci\Users\caowens\SimplicityStudic'w4_rel. Staging_662\simple_trd.\flex-bookkeeping.c
Ch\Users\caowens\SimplicityStudio'wd_rel. Staging_662\simple_tnd.\flex-debug-print.h
Ch\Usershcaowens\SimplicityStudio'wd_rel.Staging_662\simple_trd.\rail_config.h
ChUsers\caowensh SimplicityStudio\wd_rel. Staging_662\simple_trd\.\rail_config.c
C\Users\caowens\SimplicityStudiow4_rel. Staging_662\simple_trd.\efr32_radio_cenfigurator_log.txt
ChUsers\caowensh SimplicityStudio\w4_rel. Staging_662\simple_trd\.\flex-board.h
Ch\Users\caowens\SimplicityStudio\w4_rel. Staging_662\simple_trd\.\flex-callbacks.h
Ci\Users\caowens\SimplicityStudio\w4_rel. 5taging_862\simple_trd.\flex-callback-stubs.c
Ch\Users\caowens\SimplicityStudio\w4_rel. 5taging_662\simple_tnd.\flex-callbacks.c
Ci\Users\caowens\SimplicityStudio'wd_rel.Staging_662\simple_trd.\flex-configuration.h

Save to file...

4.3.3 Compiling and Flashing the RAIL Example
You can either compile and flash the application automatically, or manually compile it and then flash it.

Automatically Compile and Flash

1. You can automatically compile and flash the application to your connected development hardware in the Simplicity IDE. After you
click OK on the Generation Confirmation dialog, the Simplicity IDE returns. Click the Debug control.

File Edit MNavigate Search Project Run  Window Help
| &~ &~

i Project Explorer 53] 5% < = O||w wire-replacement.isc &

a 5 wire-replacement_0714 [GNU ARM +4.8.3 - Debug] [EFR32MGLI
b [l Includes
B ET connect-callbacks.c " 0 =
% wire-replacement.isc % Genera < =
LAEVILE Idine: wilc-repideeriernio
Device type: Mo device type selected.
= Phy options
Selected Phy Description
D555 100Kbps v] Band [MHz]: 902 - 777,
Bit Rate [kbps]: 100,
Modulation: OQPSK,
Modulation index 777,
MNumber of channels: 777,
Ch. spacing [kHz]: 2000
< L | G ~ Information Configuration
® Device ¥ |g= Outline = 0 Description
B AN R {:} == The wire-replacement application demonstrates point to peint bi-din
4 J-Link ilicon Labs (440030722) One node should be started as master, using the "start-master” CLI o
4 EFR32 Mighty Gecko 2400/915 MHz Wireless Starter Kit slave” CLI commands respectively (the master should always be starts
instance "start-master 10" causes the node to start a network on char
end device or sleepy end device respectively.
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2. Progress is displayed in the lower left. Wait until flashing has completed and a Debug perspective is displayed. Click the Resume
control to start the application running on the WSTK.

- N
P ===
File Edit e Refactor Navigate Search Project Run Window Help
Hrd NSRRI i il LR CE R | B | ¥ Launcher {} Simplicity IDE
4 Debug = &8 77 0O = Variables & |°o Breakpoints | it Registers ‘“ Expressions | L 0@y =0
4 Silicon Labs ARM MCU: EFR32MG1 P233F256GM43 Name Type Value Location
4 5 wire-replacement 0714.axt
= main( st main.c:100 Oxalfc
= hallnternalSysReset() at (xf2bs
= <unknown>() [Unknown] at Oxasaaaaza
‘ v
Y+ wire-replacementisc | [ main.c 2 < B | bly 23] - B8
{ o Enter location here ~| & ) i -
// Initialize the HAL and enable interrupts. i |8 G
hallnit(): =5 gosoarfe: | push  {r3,1r} j
. 102 halInit(); H
INTERRUPTS_ON();
OO eoealfe: bl 2x00008b3C
a|| 104 INTERRUPTS_ON();
SERIAL_INIT(); — ?
- 0 ‘j 20003202: bl exeegef7ee
PRINT_RESET_TNFORMATION(); 196 SERIAL_INIT();
- - 828082206 : movs ri, #8x1
#ifdef EMBER AF_PLUGIN FREE_RTOS 00082208:  mov.w  rl,#oxlc2e6
emberPluginRtosInitandRunConnectTask(); || @29eazec wovs  rl,k0x8
peloe cooea20e:  mov  r3,r@
= :
initandRuntaintoop(); ooea210: bl x0000atal i ‘
#endif - 182 emberAfGuaranteedPrintln(“Reset inf =
4 » 4 L3

B Console ml 0 Memory ‘0 Executables X| BpE *E-m-=0

Program Output Console

| | ' SILICON_LABS

Next to the Resume control are Suspend, Disconnect, Reconnect, and stepping controls. Click the Disconnect control when you
are ready to exit Debug mode.

riwp M - @S- s oD,

Manually Compile and Flash

After you generate your project files, instead of clicking Debug in the Simplicity IDE, click the Build control % ~ in the top tool bar.

Your sample application will compile based on its build configuration. You can change the build configuration at any time by right click-
ing on the project and going to Build Configurations > Set Active.

You can also build your application directly in IAR-EWARM by opening IAR-EWARM and opening the generated project file inside IAR.
Open IAR-EWARM.

2. Select File > Open > Workspace and navigate to the location you selected for your sample application.

3. Select the application .eww file and click [Open].

4. Select Project > Make or press F7. If the application builds without errors, you are ready to install the image on a device.

—_

silabs.com | Building a more connected world. Rev. 1.2 | 45




QSG138: Proprietary Flex SDK v2.x Quick Start Guide
Working with Example Applications

You can load the binary image through the Devices view in the Simplicity IDE perspective.
1. Files are generated into the folder on the General tab.

==+ Simplicity IDE - Silicon Labs Flex SDKC:\Users\caowens\SimplicityStudio'v4_rel.Staging_867\simple_trd\simple_trx.isc - Simplicity Studio ™ — m] *

File Edit Navigate Search Project Run Window Help

iR B e o % | £ Launcher {} Simplicity IDE

f[\jPrcject Explorer &2 = <;‘==g'> = = 0O || & *ncp-uart-hwiisc o “simple_treisc &3 = B8
(25 ncp-uart-hw [GNU ARM v4.9.3 - Default] [EFRIZMG1Z

v 5 simple_trc [GNU ARM Defaule] [EFRaziG 26 | ) Silicon Labs Flex SDK+2.0.0.0 B Generate | <« Preview
(&l Includes () Radic Configuration  Printing Plugins & Callbacks Other
& main.c & General @ HAL ! Radio Configuratio ting = ugins S Callbacks Othe:
132fg1p132f256gm48. hweonf A

 Application configuration
o simple_trcisc
Lit; wire-replacement [GNU ARM v4.9.3 - Default] [EFR32] Generation directory: | Relative to ISC file | | C:\Users\caowens\SimplicityStudio'wd_rel.Staging_867\simple_trx =

Select architecture for this application:
@ Board: EFR32MG12 2.4GHz 10 dBm (BRD4162A Rev AOT)

2. Inthe Devices view, right-click on the J-Link device and select Upload Application. The Select Binary Image dialog is displayed.

== Binary image upload a x

Application image upload

Select an image from the list or browse for a different one.

Please make sure the selected image matches the hardware. [ Show allimages
Name Chip Board Image Type  Location Description &
Sniffer EM260 Wirele.. Customa.. <internal> Sniffer image for EM260 on 470 b...

Sniffer EM341 Wirele.. Customa..  <internal> Sniffer image EM341

Sniffer EM342-E.. Unkno.. Customa.. <internal> Sniffer image EM342 NCP

Sniffer EM346 Unkno... Customa.. <internal> Sniffer image EM346

Sniffer EM346-E.. Unkno.. Customa.. <internal> Sniffer image EM346 NCP

Sniffer EM355 Unkno... Customa.. <internal> Sniffer image EM335

Sniffer EM355-E.. Unkno.. Customa.. <internal> Sniffer image EM335 NCP

Sniffer EM3555 Unkno... Customa.. <internal> Sniffer image EM3355

Sniffer EM3555-... Unkno.. Customa.. <internal> Sniffer image EM3355 NCP

Sniffer EM357 Wirele.. Customa..  <internal> Sniffer image EM357

Sniffer EM357-E.. Wirele.. Customa.. <internal> Sniffer image EM337 NCP

Sniffer EM3581 Wirele.. Customa.. <internal> Sniffer image EM3381

Sniffer EM3381-.. Wirele.. Customa..  <internal> Sniffer image EM3581 NCP v
Application image path: | C:\Users\caowens\SimplicityStudic\vd_rel.Staging_662\simple_tnd\|AR ARM - Default\simple_tr.s37 =
Upload uptions

[ Bootloader image:

[Arase chip before uplaading image
After uploading: @ Run O Halt
Flash: @ Internal () External SPI

3. Navigate to the .s37, .bin or .hex image you wish to upload. Files are located under the project folder on the General tab:
If you compiled the image with GCC, the files are in <folder on General tab>\GNU ARM vn.n.n - Default
If you compiled the image with IAR EWARM, the files are in <folder on General tab>\IAR ARM - Default

4. Optionally, check Erase Chip, to make sure that any previous bootloader or other non-volatile data is erased before your new im-
age is uploaded. New users will typically check this.

5. The After Load options are Run (begin executing the code immediately) and Reset (wait for an event, such as a debugger to con-
nect or manual initiation of a boot sequence). During initial development you will typically leave this set to Run.

6. Click OK.

4.3.4 Interacting with the RAIL Example
Interaction in the simple TRX example is through buttons on the WSTK.

Repeat the procedures in section 4.3.1 Selecting a RAIL Example Application through section 4.3.3 Compiling and Flashing the RAIL
Example to compile and load the simple TRX example on a second device.

Press either button on either device to send a message. On transmission, LEDO on the transmitting device toggles on, and on recep-
tion, LED1 on the receiving device toggles on.
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4.4  Starting with a Blank Application

While Silicon Labs strongly recommends starting development from one of the example applications, if you want to start with a blank
Connect application you can.

1. On the launcher page click New Project.

Click Silicon Labs Flex SDK, and click Next.

Check Start with a blank application, and click Next.

Name your application, and click Next.

Click Finish. The Simplicity IDE opens, but nothing is configured. The project will not build until it has been configured.

ok wbd
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5 Next Steps

Explore configuring the example application to meet your needs. Much of the software configuration can be done through plugins. Se-
lect a plugin to see more information about it and its configuration options, if any.

=2 Simplicity IDE - Silicon Labs Flex SDKC\Users\caowens\SimplicityStudio'v4_rel.Staging_942\sensor\sensor.isc - Simplicity Studio ™ - m] X
Eile Edit MNavigate Search Project Bun Window Help
R R s - LI R SR RSP © B | fr Launcher | [} Simplicity IDE
[ Project Explorer 2 BE ¥ =0 Z3LightSoc.isc o “sensorisc &3 = O
) P = £l
~ (25 sensor [GNU ARM v4.9.3 - Default] [EFR32MG12P332F o si X bo n i
> [l Includes Silicon Labs Flex SDK, version:2.0.0.0 enerate e
s [ flex-callbacks.c . - — . -
HAL ) Radio rinting Fl S Callbacks  Other
o SEnsorisc 0 L 9 & Plugins S Callback
» B Z3lightSoc [GNU ARM v4.9.3 - Default] [EFR3ZMG12P Plugin configuration
Use this section to select or unselect the plugins that you want to use in your application
‘ k3 Plugin: =J= Heartbeat -
[« Bootloader Interface, provides API: bootloader-inte A Quality: 3 Unknown plugin quality
[ == HAL Library, provides API: hal, token, beard, buttor Description:
O I\!CP UART Link, provides API: L.Ial't-hﬂk - This plugin periedically blinks an LED and can be used as an indication of whether the
[ == Simulated EEPROM version 1 Library, provides API: application is running.
[mEsS
~ [m % Connect!/O
< > [A <= Command Interpreter, provides APl: command-int
- a— = -
® Device &2 | g= Outline | g [J <= Connect Serial Protocol (NCP), provides API: csp-n
%, (A - e [] Heartheat
ASER R {} EE b4 S:IEF\ e: des AP spi-flash Options: Reset to defaults
» J-Link Silicon Labs (440085388) 0= ash, provices AFL spi-tlas
[A <= Serial, provides API: serial Heartbeat LED: s
[ == WSTK Sensers © Blink period (in quarter seconds):[1-255] | 1 ‘
s A4 Cnnnect DHY v
< >
I:_-' Problems |Qn Search ‘3‘ Call Hierarchy [E Console 2 L4 <:==('>| CHEE = ;Ek‘ B~~~ = O
CDT Build Console [73LightSoc]
~
Image-builder not invoked since 'OTA Bootload Cluster Policy plugin' is not enabled
10-11-44 Rnild Finished (rank Im-58= 404mal v
< >
| -4 gowens325@earthlink.net : © 2017 Silicon Labs

Simplicity Studio offers a Hardware Configurator tool that allows you to easily configure new peripherals or change the properties of
existing ones. Hardware Configurator options are available on many of the HAL and /O plugins.

Plugin configuration

Use this section to select or unselect the plugins that you want to use in your application

| 5 Macronix MX25R6435F "
[ == Simulated EEPROM version 1 Library, provides APl » Hardware Configurator Dependent Module Options \
L1 Peripheral Enabled  Properties of SPI Flash
v [m] % Connect /O ST
A== Command Interpreter, provides APl: command-int
- LSARTO "
- Property Value
[J== Connect Serial Protocol (NCP), provides APl: csp-n USARTI -
[#] == Heartbeat USART2
[]=0= SPI Flash, provides API: spi-flash USART3 Sl Flash type External P! flash
[A == Serial, provides API: serial P .
WETK S 5P| Flash hold Disabled
"CD‘ . pHE:“"‘ USART connected to SPI Flash  USART v
W onne
£ >
[A == PHY Library, provides API: phy /
v [ Connect Stack Smiloldoublomcickammtilosbosk P—
At Farm and lnin nravides APF nefwnrk-canfinuratin I
< » e e T S T TR
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Note: If you change hardware configuration options your changes are saved to a temporary file. In order to have the changes includ-
ed in the project, you must check the Overwrite checkbox in the following dialog, displayed at the end of file generation.

Generation validation

AppBuilder has determined that the files listed below exist and would be changed. All selected files will be overwritten,

Owerwrite?  File

Ci\SiliconLabs\SimplicityStudio\wd\developersdks\gecko_sdk_suitelw2 Dhapp\builder\Z3LightSec\efr32mg12p332f1024g1125.hweonf

Create .bak files for all the files that g

et overwritten.

You can also open the Hardware Configurator tool by double-clicking the .hwconf file that was generated along with your other project
files, or by clicking Open Hardware Configurator on the HAL tab. Some configuration options are only available through the Hardware
Configurator tool. Click DefaultMode Peripherals under the pin graphic to change to a peripherals view.

File Edit MNavigate Search Project Run  Window Help

i Qi -HR B -A i X R

= Configurator - wire-replacement/efr32mg12p332f1024g1125.hwconf - Simplicity Studie ™

Fit Page v

— O X

3 = ‘ 1% Launcher {} Simplicity IDE D Cenfigurator

By Project Explorer 2 1

B & < = O || & *wire-replacement.isc [D efr32mg12p332f1024g1125.hweonf 52

o
ot " || DefaultMode

= O |2 outiine 52 | =n

Port 1JO: PORTIO

&% serial

2% sim-eeprom1

&2 stack

[« flex-bookkeeping.c
[ flex-bookkeeping.h
Ef flex-callbacks.c

[ flex-callbacks.h

[ flex-callback-stubs.c
[« flex-cli.c

[# flex-configuration.h
[K flex-debug-print.h
[ flex-events.c

[ flex-mfg-token.h
[ flex-taken.h

[ rail_config.c

[ rail_config.h
SR oo loo bt

_‘f efr32Zmg12p332f1024gl125.hweonf J

sfiamnaideaaiiliddalios b £l

efr3Zzmg1p233f256gm48.hweonf
[%] wire-replacement-postbuild.bat
L_z{ wire-replacement-postbuild.py
[Z] wire-replacement-prebuild.bat
oy wire-replacement.isc

|= wire-replacement.mak hd

jo) NoNoloX XN

©®
s@ H
‘®
is.

fi

{oN(©)
®

T Y I Xell Yol

Tolle
oo oo eeo0eo

'@

ol@
*@‘*.

9@

i
i
i
i

125-pin BGA, 747 - [top view]

< > & DefaultMode Port 11O DefaulthMode Peripherals

v 5,7 DefaultMode "
1" Peripherals
~ & Portl/Q
# Portd
# PortB
# PortC
# PortD
# PortF
# Portl

# n_a

[ Properties ## Peripheral Mapping 52 = O

T

v

DefaultMode : PORTIO
[Jacmpo D) v [CINEG_ACMPOY -

1rcy v ||| CINEG_AY

opcy v ||| CINEG_BY

109y w ||| INEG_CY

orosr  w | || CINEG_DY

omn  w |||JouT

DS W [CIPOS_ACMPOX

oo w ||| [C]POS_AX

121 Problems 1 B Console

- =g 1pcy v ||| CIPOS_BX

0 errors, 4 warnings, 0 others
=

5 & Warnings (4 items)

Description Resource Path Location Type

oroe w ||| []POS.CX
1rposy w | || []POS_DX

CJacmel 5(i4) v [CINEG_ACMPTY

< 2>

¢ @ 2017 Silicon Labs

See AN1115: Configuring Peripherals for 32-Bit Devices in Simplicity Studio for more information about the Hardware Configurator both

within the Simplicity IDE and as a separate
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6 Connect and RAIL APl Documentation

The following is a collection of in-depth documents that cover different aspects of development with RAIL and Connect.
e QSG138: Proprietary Flex SDK v2.x Quick Start Guide (This document.)
e Proprietary wireless (Connect and RAIL) training series. Collection of most up-to-date training resources.

The Silicon Labs Fundamentals series can be used as an introduction to developing wireless networking applications with the Silicon
Labs EFR32 chips and development tools.

e UG103.1: Wireless Networking Application Development Fundamentals
e UG103.4: HAL Fundamentals

e UG103.6: Bootloading Fundamentals

e UG103.7: Non-Volatile Data Storage Fundamentals

¢ UG103.12: Silicon Labs Connect Fundamentals

e UG103.13: RAIL Fundamentals

e UG103.16: Multiprotocol Fundamentals

RAIL and Device Configuration Documentation

¢ RAIL API Reference Documentation https://docs.silabs.com/rail/latest/

o RAIL Test User Guide (available in Simplicity Studio)

e AN1115: Configuring Peripherals for 32-Bit Devices in Simplicity Studio

e AN1119: Using RAIL for Wireless M-Bus Applications with EFR32

e AN1127: Power Amplifier Power Conversion Functions in RAIL 2.x

e AN971: EFR32 Radio Configurator Guide for RAIL in Simplicity Studio v4

Non-Volatile Data Storage

e AN1154: Using Tokens for Non-Volatile Data Storage

e AN961: Bringing Up Custom Devices for the EFR32MG and EFR32FG Families

e AN703: Using Simulated EEPROM Version 1 and Version 2 for the EM35x and EFR32 SoC Platforms

Dynamic Multiprotocol
e UG305: Dynamic Multiprotocol User's Guide

e AN1209: Dynamic Multiprotocol Development with Bluetooth and Connect
¢ AN1135: Using Third Generation Non-Volatile Memory (NVM3) Data Storage

The Connect User’s Guide is a series of documents that provides in-depth information for developers who are using the Silicon Labs
Connect Stack for their application development.

e UG235.01: Developing Code with Silicon Labs Connect v2.x

General overview of the code development process and supporting tools for Connect-based applications.
e UG235.02: Using IEEE 802.15.4 with Silicon Labs Connect v2.x

Short introduction to the IEEE 802.15.4 features that are used in Connect.
o UG235.03: Architecture of the Silicon Labs Connect Stack v2.x

Complete review of the Connect stack architecture, capabilities and features.

e UG235.04: Customizing Applications with Silicon Labs Connect v2.x

Describes the plugins and callbacks implemented in the Silicon Labs Application Builder for Connect applications.
e UG235.05: Using Micrium OS (RTOS) with Silicon Labs Connect v2.x
Describes the process of implementing a Connect-based application on top of the Micrium OS. (Replaces AN1153.)
¢ UG235.06: Bootloading and OTA with Silicon Labs Connect v2.x
Details the bootloader options available for Connect-based applications.
e UG235.07: Energy Saving with Silicon Labs Connect v2.x
Provides techniques to realize low-energy consumption in Connect-based applications.
e UG235.08: Using the Command Line Interface with Silicon Labs Connect v2.x
Describes how to use the CLI with Connect and how to add a CLI command.
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https://www.silabs.com/documents/public/quick-start-guides/qsg138-flex-efr32.pdf
https://www.silabs.com/support/training/rail
https://www.silabs.com/documents/public/user-guides/ug103-01-fundamentals-wireless-network.pdf
https://www.silabs.com/documents/public/user-guides/UG103-04-AppDevFundamentals-HAL.pdf
https://www.silabs.com/documents/public/user-guides/ug103-06-fundamentals-bootloading.pdf
https://www.silabs.com/documents/public/user-guides/ug103-07-non-volatile-data-storage-fundamentals.pdf
https://www.silabs.com/documents/public/user-guides/ug103-12-fundamentals-connect.pdf
https://www.silabs.com/documents/public/user-guides/ug103-13-fundamentals-rail.pdf
https://www.silabs.com/documents/public/user-guides/ug103-16-multiprotocol-fundamentals.pdf
https://docs.silabs.com/rail/latest/
https://www.silabs.com/documents/public/application-notes/an1115-32-bit-device-peripheral-configuration-in-simplicity-studio.pdf
https://www.silabs.com/documents/public/application-notes/an1119-rail-wmbus.pdf
https://www.silabs.com/documents/public/application-notes/an1127-power-amplifier-power-conversion-functions.pdf
https://www.silabs.com/documents/public/application-notes/an971-efr32-radio-configurator-guide.pdf
https://www.silabs.com/documents/public/application-notes/an1154-tokens-for-non-volatile-storage.pdf
https://www.silabs.com/documents/public/application-notes/an961-custom-nodes-efr32.pdf
https://www.silabs.com/documents/public/application-notes/an703-simulated-eeprom.pdf
https://www.silabs.com/documents/public/user-guides/ug305-dynamic-multiprotocol-users-guide.pdf
https://www.silabs.com/documents/public/application-notes/an1209-dynamic-multiprotocol-connect-bluetooth.pdf
https://www.silabs.com/documents/public/application-notes/an1135-using-third-generation-nonvolatile-memory.pdf
https://www.silabs.com/documents/public/user-guides/ug235-01-developing-code-with-connect.pdf
https://www.silabs.com/documents/public/ug235-02-using-connect-with-ieee-802-15-4.pdf
https://www.silabs.com/documents/public/user-guides/ug235-03-architecture-of-connect.pdf
https://www.silabs.com/documents/public/user-guides/ug235-04-customizing-applications-with-connect.pdf
https://www.silabs.com/documents/public/user-guides/ug235-05-using-micrium-with-connect.pdf
https://www.silabs.com/documents/public/ug235-06-bootloading-and-ota-with-connect.pdf
https://www.silabs.com/documents/public/ug235-07-energy-savings-with-connect.pdf
https://www.silabs.com/documents/public/application-notes/ug235-08-using-cli-with-connect.pdf
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e UG235.09: Using NCP with Silicon Labs Connect v2.x
Discusses the implementation of a Network Coprocessor (NCP) application, based on the Connect stack.

Other Connect Documentation

e Connect Stack API Reference Documentation, https://docs.silabs.com/connect-stack/latest

e ANB844: Guide to Host/Network Co-Processor Communications Using Silicon Labs Thread and Connect
e AN902: Building Low Power Networks with the Silicon Labs Connect Stack v2.x

o UG266: Gecko Bootloader User's Guide

e AN1085: Using the Gecko Bootloader with Silicon Labs Connect
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