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ANO0822: Simplicity Studio™ 4 User's

Guide

Simplicity Studio greatly reduces development time and complex-
ity with Silicon Labs' EFM32, EFM8, and 8051 MCUs, wireless
MCUs, and Zigbee SoCs.

Simplicity Studio can create wireless applications and provides hardware configuration,
network analysis, real-time energy debugging, a high-powered IDE, and links to helpful
resources, all in one place.

NOTE: This document applies to Simplicity Studio 4 and is no longer being maintained.
If you are using Simplicity Studio 5 see the Simplicity Studio 5 User’s Guide.
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1. Relevant Resources

+ Simplicity IDE Guide—In the Simplicity Studio IDE, select [Help]>[Help Contents] to display this guide as well as any installed docu-
mentation.

* AN0821: Simplicity Studio C8051F85x Walkthrough—This document provides a step-by-step walkthrough for using the Simplicity
Configurator and Simplicity IDE tools with the C8051F85x family.

* ANO0823: Simplicity Configurator User's Guide—In addition to the documentation within the tool itself, this document provides a dis-
cussion of the Simplicity Configurator tool.

» Each MCU based product line has a quick start guide or other getting started type document. Reference 12. Where to Next? for the
document list. In addition, the "Fundamental" series of documents covers topics that project managers, application designers, and
developers should understand before beginning to work on an embedded networking solution using Silicon Labs chips, networking
stacks such as EmberZNet PRO or Silicon Labs Bluetooth®, and associated development tools. The documents can be used as a
starting place for anyone needing an introduction to developing wireless networking applications, or who is new to the Silicon Labs
development environment. The documents can be found under the "Fundamentals" documentation category in Simplicity Studio or
by searching for 'UG103' on www.silabs.com. The document numbers are all in the UG103.xx range (for example UG103.1: Wire-
less Networking Application Development Fundamentals).

» Energy Profiler UG343: Multi-Node Energy Profiler User’s Guide - This document explans how to use the Energy Profiler to measure
the power consumption of applications on one or more devices at the same time and how to use code correlation to figure out which
sections of a program are consuming the most energy.

+ Silicon Labs Videos—See the Simplicity Studio tools in action! Access these videos from the Silicon Labs website (http://
www.silabs.com/simplicity-studio).

* Lizard Labs—More information on specific tools included in Simplicity Studio and their usage can be found at http://www.silabs.com/
support/training/pages/online-training.aspx.
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2. Overview

Simplicity Studio is a launching pad for everything needed to evaluate, configure, and develop with EFM32, EFM8, and 8051 MCUs,
Wireless Geckos and MCUs, Zigbee SoCs, and Wireless Modules. The software gathers all of these tools into four categories: Getting
Started, Documentation, Compatible Tools, and Resources.

The contents of these sections are contextualized for the selected device or kit so that only the relevant information and tools are
shown.

2.1 Part Selection

Selecting a device will change the available tiles and the behavior of each tile in the launcher. The device can be selected by connect-

ing a kit or board or by adding a part to the [My Products] window. Examples and documentation can also be found by searching for
the device or kit.
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Figure 2.1. Searching for Parts

To automatically detect the appropriate device, connect the board to the PC. Simplicity Studio is notified a new device is present, and if
it is a supported device, it will be added to the [Debug Adapters] window. Selecting the device from the list will update all of the options
in the [ Getting Started], [Documentation], [Compatible Tools], and [Resources] tabs of the launcher.
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To view the available collateral without connecting a board, click the [Enter product name] box on the [My Products] tab, then start
typing a product name and when the desired product appears in the drop down list click it. Any part of the product name or part number
can be entered. Examples of what can be typed to start the drop down list are: EFM8, EFM32, EFR32, WSTK, STK, Blue, BRD.
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Figure 2.2. Adding to My Products

Clicking on a product from the drop down list will create an entry in the Custom Solution folder in the [ My Products] area. The entry

will automatically be highlighted and the relevant Demos, Software Examples and SDK Documentation will appear on the [Getting
Started] tab in the main Launcher window.
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Figure 2.3. My Products Content
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Various controls are available for the [My Products] tab to add [Folders] or [Products] and to remove a [Single Product] or [All Prod-
ucts] from the window.
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Figure 2.4. My Products Controls

2.2 Getting Started

The [Getting Started] section provides demos, software examples, and application notes. The demos are pre-compiled examples for
use with a Starter or Development Kit and they also allow the analysis tools such as the Energy Profiler and Network Analyzer to be
used. These resources enable fast and easy development with supported Silicon Labs products.
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2.3 Documentation

The [Documentation] section provides links to device and kit documentation. In addition, this section links to the available software
documentation for the selected device. The documentation categories can be expanded or collapsed to change the scope of the pre-
sented documentation.
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Figure 2.5. Documentation Tab

In addition the categories of documents to be presented can be customized by clicking checkmark icon to further refine the scope of the
presented documents.

1
=== Document Cateqories Dialog Y
All Documents Prelarences
Use this dizlog to customize your decurmientation preferences
Check the categories you would like to display. Use ‘Move Up' and "Move Down' to rearder the categeones,
Include Preferred 50K - 8051 SDK v4.1.1
| Shew Categony Docurents | Movelp |
.ﬁupplic ation MNotes 4 - —
Data Sheets 1 Move Dowmn
Errata 1
Reference Manuals 1
IE Schematic and Larwol.rt Files 3 Select All
Uncategonzed Documents 1
User's Guides 2 s
|
i
o

Figure 2.6. Documentation Preferences
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2.4 Compatible Tools

The [Compatible Tools] section of Simplicity Studio provides software to develop code, configure or download code to a device, and
debug the code on hardware. There are also tools to measure energy consumption in real-time, estimate a battery life, download demo
code to a device, analyze a network of wireless devices, and configure wireless applications.

The default IDE selection is the Simplicity IDE, which is an Eclipse-based IDE provided with Simplicity Studio. To change the IDE pref-
erences and use another IDE, click the [Settings] button and select [Simplicity Studio]>[Preferred IDE]. All IDEs detected on the sys-
tem will be available as options.

2.5 Resources

The [Resources] section provides links to useful resources, like the Silicon Labs Community or Technical Support.
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3. Simplicity IDE

The Simplicity IDE is an Eclipse-based Integrated Development Environment (IDE) enabling code editing, downloading, and debugging
for Wireless (including EM35xx), Wireless Geckos, Wireless Modules, EFM32, EFM8, and 8051 devices.
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Figure 3.1. Simplicity IDE

Launch the Simplicity IDE from the Simplicity Studio launcher by clicking on the [Simplicity IDE] perspective, clicking the [Software
Examples] links, clicking the [New Project] button, or using the [Import Project] button in the [Application Notes]>[View All] dialog.

3.1 Projects

A Simplicity IDE project contains files, build options, and project settings. Projects generally exist as a directory containing sub-directo-
ries and files. The project structure seen in the IDE in the [Project Explorer] view is replicated physically on the disk. However, a
project may also contain linked files or directories which are just pointers to files or folders outside of the project directory.
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3.2 Importing a Project

To import a project from Keil yVision4, IAR Embedded Workbench, or the 8-bit Silicon Labs IDE into Simplicity IDE:
1. Go to [File]>[Import].
2. Select [Simplicity Studio]>[MCU Project].

e 1

= Tmport o O[]

Select

™
Imnpeorts an existing project friom Keil™ pWisiond €, IAR Embedded Workbench &, -
Silicon Labs IDE, etc.

Szlect an import sounce:

type fitter tesdt

v [ Seneml

b GG+

» [ Insall

» = Run/Debug

4 [ Simplicity Studio
T MCU Project

¢ [ Team

@

3. Follow the steps in the wizard to finish importing the project.
The SDK is a collection of header files and examples for the device families. The header files define registers and enumerations for
each bitfield within registers.
3.3 Exporting a Project

To share a Simplicity IDE project:
1. Go to [File]>[Export].
2. Select [Simplicity Studio]>[MCU Projects to Files].
3. Follow the steps in the wizard to finish exporting the project.

This will enable Simplicity Studio to re-import the project at another time.
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3.4 Creating a New Project

There are four project types in Simplicity Studio:

* Empty C Program

» Example—This type of project is based on a pre-existing example.

 Library—A Library project enables the creation of a library, which can then be used as part of another project.

» Simplicity Configurator Program—This type of project enables pin, clock, and peripheral configuration of supported devices. This op-
tion may not be present if it has not been installed.
To create a new project in Simplicity IDE:

1. Click the [Getting Started]>[New Project] button from the launcher.

2. Select the desired [Kit], [Part], and [SDK] from the drop-down menus and click [Next].

3. Select the project type and click [Next]. For [Example] projects, select the example and click [Next].
4.Name the project and click [Next] or [Finish].

5. After clicking [Next], the [Build Configurations] dialog enables setup of the project build options. The default is [Debug] and
[Release] configurations, which differ by debug symbol and optimization settings.

Alternatively, create a project directly from the Simplicity Studio launcher by clicking the [Getting Started]>[Software Exam-
ples]>[View All] link and following the wizard.

Simplicity IDE can detect if the Keil C51 toolchain is not activated. If the [Licensing Helper] is displayed, perform the following steps to
activate the toolchain:

1. Click the [this form] link to open the activation form in a web browser.

2. Complete and submit the form.

3. Once a registration key is received, copy the key into the text box in the [Licensing Helper] dialog.

4. Click [OK].

“=* Licensing Healper l = @

Mo Sibbs Keil™ license found for insalbtion at:
CfSilabserSin plic ity/developarftooichain s keil 2051 /9.51 b

Studio offers a free Keil™ C51 compiler kit license
To acthate, complete Ihlsft:rrrri in your binowsear.

“fou will recetre an email response containing a licenss.

Faste the licenss from the email hane:

The Licensing Helper can also be accessed using the [Help]>[Licensing] menu option.

3.5 Code Editing Features

Simplicity IDE is a code editing and development environment. The editor includes context highlighting, reference searching, and stand-
ard features found in any modern editor.
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Open Declaration

In addition to the basic features, Simplicity IDE supports many advanced code-editing features. For example, the IDE automatically in-
dexes all code within the project to support symbol lookup. The code does not have to build completely for the indexer to work, though
certain features may not be available if, for example, the main() routine is not declared.

In this example, the [Open Declaration] (F3 shortcut) feature quickly finds symbol declarations.
1. Open the file of interest by double-clicking it in the [Project Explorer].
2. Right-click on the desired symbol to display the context menu.
3. Click [Open Declaration] to quickly navigate to the definition of the symbol (e.g., [TMR2CN_TF2H]).
4. Studio will automatically open the file and highlight the line containing the declaration of the symbol.
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Content Assist

Simplicity Studio also supports code completion, a feature called [Content Assist]. Content Assist requires that the appropriate header
files be included in the file so that the symbols are available. To use [Content Assist], type the first few letters of a symbol or include

file and press [Ctrl+Space] to display a list of symbols that match. For example, to use [Content Assist] to display a list of symbols
starting with the characters [P1]:

1. Open a file and type the desired characters in the file (e.g., [P1]).

2. Press [CtrlI+Space] to display the [Content Assist] list.

3. Use the arrow keys or page up and down keys to look through the list of matching symbols.
4. Pressing [Enter] will replace the typed characters with the selected symbol.

s

-
w24 Configurator - myProject/src/Interrupts.c - Simplicity Studio ™ Elﬂlg
File Edit Source Refactor MNavigate Search Project Run Window  Help
E- X N @ﬁ‘[‘ﬁ]@|®'%'§|'él'ﬂj v B | 1% Launcher {}Empﬁc'rryIDE
- e . — .
- Project Explor... 33] = B ||5F myProjecthwconf [@ *Interrupts.c 33] = B ||E= Outline 53] - 0
= ()_=4> g = /)= = = = == == == === - = lﬂz R b\s @ “ =
// sre/Interrupts.c: rated by Hardware Configuratorn N
4 (5 myProject (ks 3 - Debug] [CB! o srg/Interrupts.c: generated by Hardware f Bl SI_CEOSIFESD Register Enumsh
B -'-' idy - void
b %, Binaries // This file will be regenerated when saving a document. 4P ADCOEGCISR{vaid) - void
> hplﬂﬂmﬂa // leave the sections inside the "3[...]" comment tags alone
a 1_5'5“: // or they will be overwritten!
b [ 1bevicec Ji= - - - - - - —==
[» E Interrupts.c o
b [ mybroject mainc // USER INCLUDES .
b [§ SILABS.STARTUPASL #include <SI_CB@S51F858_Register_Enums.h>
4 2fne - =
b [ mipevice n O Prop... & l ## Perip... | =
P -
I (@& Keil BOSL v3.53 - Debug | E_&ID ot v
5,:‘5 myProject hwconf A 1 ._H
J/ ADCBEOC ISR Content goes here. Remember to clear flag bits: REEEL LS
J/ ADC®CN®: :ADINT (Conversion Complete Interrupt Flag)
1y
= INTERRUPT (ADCOEOC_ISR, ADCBEOC_IRQn)
ADCBCNe_ADINT = @;
PCABCPHR = (UZ)(ADCE >> 2);
apcel
@ ADCO:int - h
@ ADCDAC :int 3 <
4 1 b ] @ ADCOCF:int D
- & ADCOCND :int
y =
Il problems |2 Console % @ ADCOCNO_ADBMEN :int B-0-= 06
€DT Build Console [myProject] ® ADCOCNO_ADBUSY :int
Program Size: data=9.8 xdata=8 const=8 code=1| ® ADCOCNOADCMO:int o
LX51 RUN COMPLETE. @ WARNING(S), @ ERROR(S) | @ ADCOCNOLADCML:im
Finished building target: myProject.omf @ ADCOCND_ADCM2 - int
. . ® ADCOCNO_ADEN :int
15:87:88 Build Finished (took 1s5.72ms) @ ADCOCNOADINT - int I K
B imencin dmsme
Press "Ctrl+ Space’ to show Temiplate Proposals
] I ’ »
Writable Smart Insert | 25:9 -
SILICON LABS
L

Figure 3.3. Using Content Assist
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Link with Editor

The [Link with Editor] button synchronizes the editor with the [Project Explorer] view, highlighting the file currently selected in the
editor.

-
<=+ Simplicity [DE - STK3200_powertest/src/main.c - Simplicity Studio ™

File Edit Source Refactor Mavigste Search Project Run  Window Help
Eg$ %}.v EE T[E? 4 rﬁ * |5 2 | ﬁa‘,ﬁsrv ? - $ -

[5 Project Explorer 2| __ O ||[g main.c‘

e ok o ok ok o ok ok o ok ok o ok o ke ke ok o
!

* [@brief Main func
4 5 STK3200_powertest [GNU ARM v =

e e o g o oo ke o e ke ok ke ok ke ok ke ke ke ok

oo
P 3%, Binaries ~int main{void)
B [ Includes {
bEE omes WDOG_Init TypeDef
L Drivers int i:
boL emib
b 2 GNU ARM w483 - Debug /* Chip revision a
. E:J; - CHIP _Init();
O e /* Watchdog setup
resdmend wInit.em2Run = try
wlnit.em3Run = try
winit.perSel = wdo

Figure 3.4. Link with Editor

Symbol Expansion

Hovering over a function or macro in the editor will create a hover window with expanded information on that symbol.

/* EM@ - 1 sec HFXO */
CMU_ClockSelectSet(cmuClock HF, cmuSelect HFXO);

;Iﬂid {HU_C].GClkEIrE].EICtSETECHU_CIDCk_ITypEDEf clock; CMU_Select TypeDef ref)

i
uint32 t select = cmuOsc_HFRCO;
CMU_0Osc_TypeDef osc = cmulsc_HFRCO;
uint32 t freq;
uint32_t tmp;
uint32_t selRegld;

#if defined( SILICON LABS 32B PLATFORM 2 )
volatile uint32_t *selReg = NULL;

#endif
#if defined( CMU_LFCLKSEL_LFAE_ULFRCO )
uint32 t 1fExtended = 8;
Press F2° for focus)
¥
Delay(leaa);

/* Turn off systick */
SysTickDisable();

Figure 3.5. Symbol Expansion
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Task Lists
The task list will automatically pick up any comments with [TODQO] in the line and consolidate them into the [Tasks] view. To do this:

1. Type [TODO] in a comment line with the desired text.

2.Go to [Window]>[Show View]>[Other], type in [Tasks], and press [OK].

3.The [TODOQ] lines are highlighted by a clipboard in the left-hand blue margin in the editor, and clicking on a line in the [Tasks] list
will jump to that place in the project.

& =
1 // TODO: test this out
/* EMB - 1 sec HFRCO */
CMU_ClockSelectSet(cmuClock HF, cmuSelect HFRCO);
/* Setup SysTick Timer for 1 mseg interrupts ¥/
if (SysTick ConfTig({CMU_ClockFreqGet(cmuClock CORE) / 1@ea))
while (1) ;
¥
Delay(leea);
/* Turn off systick */ %
4 b
n 2] . vy =
8. Problems |Q Search ‘3’ Call Hierarchy |B Console | & Tasks & - C
1 iterns
-
! Description Resource Path Lecation Type
# TODO test this out main.c FSTE3200_powertest . line 35 C/C++ Tazk

Figure 3.6. Using the Task List
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Quick-Access Console

Pressing [Ctrl+3] within Simplicity Studio brings up a quick-access console for locating any menu or view within the IDE. For example,
press [Ctrl+3] and type [Preferences]. This lists all of the Preferences menus available within Simplicity Studio. Then, select an option
to open the menu.

r .
preferenc& w
Previous Choices @  Preferences (C/C++ > Build > Logging) - Open the
Commands @ Do not wamn of missing documentation - Sets the help
@ Expon (Preferences) - Export I
@ Import (Preferences) - Irmport
@ Preferences (C/C++ > Appearance) - Open the prefe
@ Preferences (C/C++ > Build > Build Varizbles) - Ope
! @ Preferences (C/C++ > Build > Console) - Open the |
@ Preferences (C/C++ > Build > Emnvironment) - Open
@ Preferences (C/C++ > Build > Lagging) - Open the
@ Preferences (C/C++ > Build > hake Targets) - Open
Menus @ Preferences - Preferences
'| Preferences @ Accessibility - General/Editors/ Text Editors
Preferences @ Advanced - C/C+ +/Editor/Content Assist
I| Preferences @ Annotstions - General/Editors, Text Editors
Preferences @ Appearance - O/C++
Preferences @ Appearance - General
Preferences @ Automatic Updates - Instzll/Update
Preferences @ Available Software Sites - Install/Update
)| Preferences @ Breakpoint Actions - C/C++/Debug

L' Press “Ctrl+ 3" to show all matches )

Figure 3.7. Quick-Access Console

silabs.com | Building a more connected world. Rev. 0.6 | 15




AN0822: Simplicity Studio™ 4 User's Guide
Simplicity IDE

Call Hierarchy

The IDE includes a call hierarchy that can help find where functions are called. To find the call hierarchy for a function in development
mode, right-click on it and select [Open Call Hierarchy].

@static inline struct gecko msg hardware set soft timer rsp t* [I={-R=-09 T\ IEb 0T A Tb 4R Ao
{

gecko cmd msg->data.cmd hardware set soft timer.time=time;
gecko cmd msg->data.cmd hardware set soft timer.handle=handle; g
< >

[%0 Problems |4 Search [} Call Hierarchy 2 | @ Console S G| Qe v et ==
Callers of gecko_cmd_hardware_set_soft_timer(uint32, uint8, uint8) - /soc-smartPhone/protocol/bluetooth_2.6/ble_stack/inc/soc/native_gecko.h - in

v oef gecko_cmd_hardware_set_soft_timer({uint32, uint8, uint8) : gecko_msg_hardware_set_soft_timer_rsp_t *
> o, appUilnit{uint16_t) : void
o, appUiTick() : void
o, delayed_lightness_request() : void
o, delayed_onoff_request() : void
of handle_gecko_event{uint32_t, gecko_cmd_packet *) : void (3 matches)
o, htminit() : void
o, htmTemperatureCharStatusChange(uint8_t, uint16_t) : void
o, htmTemperatureMeasure() : void
o, initiate_factory_reset() : void
of lightbulb_state_changed() : void
o, lightbulb_state_init() : void
of lightness_request{uint16_t, uint16_t, uint16_t, uint16_t, uint16_t, const mesh_generic_request *, uint32_t, uint16_t, uint8_t) : void (2 matches
of onoff_request{uint16_t, uint16_t, uint16_t, uint16_t, uint16_t, const mesh_generic_request * uint32_t, uint16_t, uint8_t) : void (2 matches)
o, rtcintCallbackRegister(void (*)(void *), void *, unsigned int) : int

WOWOW W W W W W Y Y Y Y

Figure 3.8. Using the Call Hierarchy
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4. Debugger

The debugger supplied with Simplicity Studio is based on the Eclipse EDC debugger. It is a full featured debugger that offers the ability
to step through code, set breakpoints, examine memory, variables and registers. Silicon Labs supplies the debug models for each of
their devices so that all of the registers can be examined and modified using the debugger.

o

o
=+ Debug - EFMSBB2_Biinky/sr/EFMBEBZ_Blinky.c - Simplicity Studio ™ li‘ﬂu
File Edit Source Refactor Navigate Sesrch Project Run  Window Help
W0 NP RD S-@E - ® A LR
ﬁ | ﬂ Launcher {} simplicity IDE %:lﬁ Configuratar ng Energy Profiler
> I "
% Debug 23] &~ & ¥ 7 B ||#-variabl.. |% Breakp.. |ii Regist.. &3 | Expres.. | - g
4 i} Siicon Labs 8051 MCU: EFMBRB22F16G-B-QFN2E LB mhies 7
4 7 EFMBEBBZ Binky.omf jr
= R Name Value Description
= main{} at EFMEBB2_Blinky.c:59 0123 |
[> 44 apcock OxFE ADCO Configuration @
4 {1} aDcocho o0 ADCD Control 0
14 ADEN 00 - DISABLED [Diszble ADCO (lo_  ADC Enable
14 apEMEN 00 - BURST_DISABLED (Disable A Burst Mods Ensble
4 apnt 00 - NOT_SET {ADCO has not co Conversion Complete Interrupt F
1 apeusy 00 - NOT_SET {An ADCO conversi  ADC Busy
A ADWTNT. fhef) - NOT SFT (An &0 window ¢ Window Comnars Intermint Flan
4 mn 3
-
4 13
&l em_chip.h |'@ em_bush I@ EFM8BB2_Blinky.c 33] ~ O ||z Disassembly = = g
_"’_'L”:”””: 777777777777777777777777777777777777777777777777777777777777777777 - Enter location here
/f Main Routine
7 =
void main (void) .
{ main: s
. > BEERE1a0: MOV R7, A Tl
enter_DefaultMode_from RESET(); P R7) A [
R . - BeaBelab: MOV R7, A
DISP_EN = DISP_BC_DRIVEN; // Display t driy by EFM3 *
- - i // Display not driven hy 3 61 DISP_EN = DISP
- . 3 eaeealac: MOV R7, A
=1 /i E terrupts ,
IE_EA = 1; Enable global interrupts il P R7. A il
¢l b - A b
& Console 22| 0 Memory | © Executables | @ Snapshot Albums 4 B Be =B B-5-= 0
COT Build Console [EFMBBEZ_Biinky]
Program b»1ze: data=1Z.¥ xdata=¥ const=¢ code=4b3] =
LX51 RUN COMPLETE. @ WARNING(S), @ ERROR(S)
Finished building target: EFM3BB2_Blinky.omf |j
D e e B .
‘I- -
SILICON LABS
i A

Figure 4.1. Debugger

The debugger perspective can be opened a variety of ways, the most common way is by clicking the debug icon from the Simplicity IDE
perspective after a project has gotten far enough along that it will build and link correctly. If a debug session has never been started
before a warning that a debug configuration does not exist might appear. In this case click the small down chevron next to the debug
icon and then choose "Debug as..." and then select either "Silicon Labs ARM Program" for 32-bit parts or "Silicon Labs 8051 Program"
for EFM8 and C8051 parts.

silabs.com | Building a more connected world.
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4.1 Common Debug Actions

In a debug session, the IDE switches to the [Debug] perspective with the common actions shown in Table 4.1 Simplicity IDE Debug
Toolbar on page 18. If a single debug adapter is available, the IDE will automatically download the code to the MCU. If more than one
debug adapter is available, the IDE will prompt to select a debugger.

Table 4.1. Simplicity IDE Debug Toolbar

Icon Command Description

ﬁ* Debug The [Debug] button starts a new debug session. An active debug session must be disconnec-
ted before starting a new session using the same debug adapter.

I Resume The [Resume] button runs the MCU after reset or after hitting a breakpoint.

il Suspend The [Suspend] button halts the MCU.

- Disconnect The [Disconnect] button terminates the current debug session and disconnects the debug

adapter. The IDE will automatically switch back to the Development perspective.

{é‘}. Reset the Device | The [Reset the Device] button performs a hardware reset on the MCU.
=, Step Into The [Step Into] button single steps into the first line of a function.
= Step Over The [Step Over] button single steps over a function, executing the entire function.
@ Step Return The [Step Return] button steps out of a function, executing the rest of the function.
i= Instruction Step- | The [Instruction Stepping Mode] button toggles assembly single stepping. When enabled,
ping Mode single steps will execute a single assembly instruction at a time. See the [Disassembly] view

for the assembly code corresponding to the source code at the current line of execution.

The [Debug] view in the top-left corner displays any active debug sessions. A debug adapter can only support a single debug session
at a time. An active debug session must be disconnected before code can be recompiled and a new debug session started.

To set a breakpoint, double-click in the blue bar to the left of the code editor or right-click on a line of code and select [Add Break-
point]. Breakpoints can be managed using the [Breakpoints] view in the [Debug] perspective. Register contents are viewable and edit-
able using the [Registers] view. Memory can be accessed using the [Memory] view.
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-

<+ Debug - EFMEBE2_Blinky/src/EFMBEEZ_Blinky.c - Simplicity Studio ™

P )

File Edit Source Refactor Mavigate Search Project Run  Window Help

w0 MN R E-E ¥-® A0 H
Ef | ﬁ Launcher {} Sirmplicity IDE 5:::5 Configurator Jh"- Energy Profiler

2 QD

% Breakp...!‘n’rm Regist_.l‘i‘f Expres... | = 0

LEB|ri v
Description o
DD Configuration 3
ADCD Control O
ADC Enable
Burst Mode Enzble
Conversion Complete Interrupt F
ADC Busy

Windew Crmnare Tntemiet Flan
k

1% Debug 83] &-# ¥ = B (=-variabl..
4 {HF Siicon Labs 8051 MCU: EFMEBB22FLEG-B-QFNZE
4 ({2 EFMEBBZ Biinky.om? Mo o
= main() at EFMEBBZ_Blinky.c53 0xlad 1 oot o
4 |71} apcocno 00
111} ADEN 050 - DISABLED (Disabie ADCO {lo_
118 ADBMEN 0ol - BURST_DISABLED {Disable A
M ADINT 00 - NOT_SET {ADCO has not co
i1 apBusY 001 - NOT_SET {An ADCD conversi_
M AnwINT el - NOYT SFT fAn AN window «
o
4

4

@ em_chip.h |@ em_bus.h [@ EFM&BB2_Blinky.c 33] - B Disassembly = = b
- "'r"'r___l_____—_l_ __________________________________________________________________ - Enter location here - | b
/f Main Routine
e =
- vold main (void) .
main: -
. P BOBE01a9: MOV R7, A il
enter_DefaultMode_from RESET(); PBBBRLan: R7. A
. . . 606001ab: MOV R7, A
DISP_EN = DISP_BC_DRIVEN; // Display not driven by EFMB EI 61 DISP_EN =JDISF‘_[
. = paaaRlac: MOV R7, A
IE_EA = 1; // Enable global interrupts i Peeaa1ad: R?: a i
7 , N T v
o = &
B Console 33] 0 Memoryqo Executables | @ Snapshot Albums BB E®E--= 0
€DT Build Console [EFMEEB2_Blinky]
Frogram S1ze: data=1Z2.d xdata=¥ const=9 code=34b3 0
LX5L RUN COMPLETE. @ WARNING(S), @ ERROR(S)
Finished building target: EFM8BB2_Blinky.omf 3
.4‘|" e |. e mma s -
-] -
SILICON LABS
g

Figure 4.2. Navigating the IDE while Debugging
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4.2 Debugger Call Hierarchy and Snapshots
The debugger shows the call stack and call hierarchy that can help debug and find where functions are called.
- ™y
== Debug - STK3200_powertest/emlib/em_cmu.c - Simplicity Studio ™ Elﬂlﬂ
File Edit Source Refactor Mavigate Search Project Run Window Help
LR T A e S - R X0 T fmild o e v
E,} | ﬂ Launcher {} Simplicity IDE %:E Configurator -'Ivh Energy Profiler
ZeDelus "‘”II Bl — O |- Variabl..  |% Breakp.. |i Registe.. [9"” Expre.. | — O
@ [EFMEBEB2Z_RainbowBiinky.hex] for EFMEBBZ Busy Bee Starter Kit Board (BRD520LA) (profile energy) E E|| ':E:' £ &| rﬁ ﬁ' =
4 {F siicon Labs ARM MCU: EFM32ZG222F32
Expression Type Value Address
a B sTK3200_ powertestaxt
= CMU_ClockSelectSet]) at em_cmu.c2 518 0x1856 ()= ADCD Errer: "ADCD’ not found
= main{) at maincBE 0207E EE:' Add new expressi
-
Ll 3
[€ main.c [¢ em_cmu.c & | B startup_gcc_..  |T em_bush [€ em_emu.c ! ~ O ||= Disassembly = O
/* Ensure selected oscillator is enabled, waiting for it to stabilize */ - Enter location here - | &
CMU_OscillaterEnable(osc, trus, true); B
e
/* Ccnfi.gu’e worst case wait states for flash access before selecting */ =] BEEE1E00: movs r2,80x1
[ TlashWaitStateMax(); E 8B081892: bl BxBBB19¢
o . Bl| 2518 flashiaitstal
. /* Switch to selected oscillator */ _|[» eeve1sss: bl e L
#if defined( _CMU_HFCLKSEL_MASK ) L 2534 CMU-3CMD = se
CMU->HFCLKSEL = select; L 12| cese1z9a: 1dr r3, [pc,#
#else Bl eepe1soc:  ldr r2,[r7,%
| CHU->QMD = select; Hl| eeeelsge:  str r2,[r3,#
#endif B|| 2533 EMU_Update0se
#if dEf:ﬂedE C"U_HAX_FREg_HFLE ) . . I8 #00018a8: bl BxBBBALC ~
= Ilnda+a HEIE FAanfimiratinn af+ar 'ralactd' 40 cat+ —
I 3 < [y r
B Console 2 | O Memory O Executables x| BiE | mB~civ= 0O
Pragram Cutput Conscle
4 3
| Writable Smart Insert | 2518:1 = )
SILICON LAES
A

Figure 4.3. Debugger Call Hiearchy

Snapshots The [[Snapshot]] feature is available while debugging saves the values of the registers on a device at a particular point in
time. Take add a snapshot: 1. Click the [[Snapshot]] button when the core is halted and the register values are constant and accessi-
ble by the debug hardware. 2. Each [[Snapshot]] is listed in the [[Snapshot Albums]] view. This feature is useful when comparing the
states of two systems next to each other or looking at the state of the hardware at separate points in time. To view a snapshot, switch to
the [Debug] perspective and go to [[Window]>[Show View]>[Other]] and select [[Snapshot Albums]]. In the list, right click on a
[Snapshot] and select [[Launch Snapshot]]. This will add a debug session in the Debug window as it was at the time of the [[Snap-
shot]] with a Snapshot label at the start of the debug configuration, but it is not an active debug session on hardware. To switch back to
a debug session on hardware, select the Silicon Labs ARM debug configuration in the Debug window if a hardware debug session was
active or else go to [[Run]>[Debug]] if a session is not active.
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¥ Debug 231 & w B ¥ = O |@-Variables |®% Breakpoints | Registers I |67 Expressions ‘ = 8
~ {F Silicon Labs ARM MCU: EFR32BG1B232F256GM56 =508 | mifll
~ [ soc-smartPhone.axf Name Value c~
= EMU_EnterEM2() at Ox1a5ac w BAACMP1 A
= <unknown=() at 0x18600 i CTRL 0x170 C
= SLEEP_Sleep() at 0x1852e 1 INPUTSEL 0x170 Ir
= SleepAndSyncProtimer() at Ox1b954 {11 STATUS 0x170 S
= <unknown=() at 0x18950 IR 0x170 Ir
~ [[Snapshot]] soc-smartPhone GNU ARM v4.9.3 - Default (1) WY IFS 0x170 Ir
~ i soc-smartPhone.axf B IFC 0x170 Ir
= EMU_EnterEM2() at Ox1a5ac MIEIEN 0x170 IrY
= <unknown>() at 0x18600 < 2
= SLEEP_Sleep() at 0x1852e
= SleepAndSyncProtimer() at Ox1b954
= <unknown:=>() at 0x18950
[€) application_properties.c ||ﬂ graphics.c “ﬂ main.c 5% = O | === Disassembly Xs’l = 0
A Enter location here H & 5l
#include "init _mcu.h" -
212213:: :igiz_goard;lh" 5 0001a5ac: | movs 0,4~
: _app.h 000la5ae: bl 0x0(
#include "boards.h® . 0001a5b2:  cbz T4,
#include "ble-configuration.h" v 0001a5b4 - b 0%0( v
#includa "hoard featinrea h"
> < >
B Console ‘I'_=| Properties |[] Memary ‘0 Executables |8 Snapshot Albums Eﬂ Fiwd| K v 0O
Album Date Location
v [ soc-smartPhone GNU ARM v4.9.3 - Default Fri Mar 30 14:01:47 CDT 2018 C\Users\japitt\SimplicityStudio\v4_C_x64_ws\Snapshots\soc-smartPhone GNU ARM v4.9.3 - De:
Bl EMU_EnterEM2() : 0 Fri Mar 30 14:01:47 CDT 2018

Figure 4.4. Debug Snapshot Session
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5. Development Flow Examples

The following sections show simple examples of development flow for an EFM32 and an EFM8 projects.

5.1 Running Blinky with an EFM32 Device

To create a project based on the Blinky example using the Zero Gecko starter kit:
1. From the main Simplicity Studio launcher, click the [New Project] button.
2.1In the first [Project setup] page of the project creation wizard:
a. Select [EFM32 Zero Gecko 3200 Starter Kit board] in the [Boards] drop-down menu.
b. The wizard automatically selects the [EFM32ZG222F32] device in the [Part] drop-down menu.
c. Select the SDK in the [SDK] drop-down menu.
d. Click [Next].
e. Select the [Example] radio button.
f. Click [Next].
3. Select the [STK3200_blink] example from the list and click [Next].
4. Accept the default [Project name] or give it a custom name and then click [Finish].
5. Click the project in the [Project Explorer] view and click the [Debug] button to build and download the code to the hardware.
6. Click the [Resume] button to start running the example. The LED should blink.
7. Press the [Disconnect] button to return to the [Development] perspective.

5.2 Running Blinky with an EFM8 or 8-bit Device

To create a project based on the Blinky example using the EFM8BB1 starter kit:
1. From the main Simplicity Studio launcher, click the [New Project] button.
2.In the first [Project setup] page of the project creation wizard:
a. Select [EFM8BB1 Busy Bee Starter Kit Board] in the [Boards] drop-down menu.
b. The wizard automatically selects the [EFM8BB10F8G] device in the [Part] drop-down menu.
c. Select the SDK in the [SDK] drop-down menu.
d. Click [Next].
e. Select the [Example] radio button and click [Next].
3. Select the [EFM8BB1 Blinky] example from the list and click [Next].
4. Accept the default [Project name] or else give the project a custom name and click [Finish].
5. Click the project in the [Project Explorer] view and click the [Debug] button to build and download the code to the hardware.
6. Click the [Resume] button to start running the example. The LED should blink.
7. Press the [Disconnect] button to return to the [Development] perspective.
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6. Energy Profiler

The [Energy Profiler] is available from the Simplicity Studio Compatible Tools area and enables Advanced Energy Monitoring. This
tool enables power profiling of code in real-time by measuring the power consumption. Some devices also support linking the power
consumed with the associated line of code.

=4 Energy Profiler - Simplicity Studio ™ - x

File Edit Source Refactor Navigate Search Project Run Profiler Window Help
| 1 Louncher {} Simplicity IDE ||+ Energy Profiler

[@ mainc 58 =8

Current

#include <stdlib.n>
#include "em_device.nr"
#include "em chip.n"
#include "em_cmu.n”
#include "em_emu.n”
#include "em wdog.n"
#include "recdriver.n”
#include "bsp_trace.n”

** Counts Ims timeTicks *
volatile uint32_t msTicks;

** Timer used for bringing the system back to EMO. *
RICDRV TimerID t xTimerForWakeUp:

ne for system tick counter

“void sysTick_Handler (void)
«

msTicks++; * increment counter necessary in Delay()*

msTick Systicks (typically 1 ms)
of ticks to delay

(22 Energy Profile (iive) 52 | [ Energy Profile (range)
J-Link Silicon Labs (440016737)
Noname (10.1225.37)

C Function Energy Contribution (%)
Y] velay 25086 uWh 2795%
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“void Delay(uint32_t dlyTicks)
¢
uint32_t curTicks;

curTicks = msTicks;
while ((msTicks - curTicks) < dlyTicks) :

v < >
Capture with adapter )..abs (440018737) | ') | © 2018 Silicon Labs.

B Not Logged In

Figure 6.1. Energy Profiler

More information on this tool can be found by reading UG343: Multi-Node Energy Profiler User’s Guide.
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7. Hardware Configurator

Hardware Configurator is part of Simplicity Studio and greatly simplifies peripheral initialization by presenting peripherals and peripheral
properties in a graphical user interface.

The maijority of the initialization firmware can be generated by selecting peripherals and property values from combo boxes or entering
register values in text boxes. Depending on the product family, some peripherals provide calculators, such as baud rate calculators,
timer overflow rate calculators, and SPI clock rate calculators, that can be used to automatically confirm the necessary reload register
value to generate the specified clock rate. Configurator also provides real-time validation of properties to ensure that a configuration is
valid before downloading code to the MCU.
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Figure 7.1. Simplicity Studio Hardware Configurator

More information on how to use Simplicity Configurator can be found in the following application notes:

» For EFM8 and C8051 products: AN0823: Simplicity Configurator User Guide.

» For EFR32 products using the EmberZNet (Zigbee), Thread or Flex SDKs: AN1115: Configuring Peripherals for 32-Bit Devices in
Simplicity Studio.

Application notes can be found on the Silicon Labs webpage (http://www.silabs.com/32bit-appnotes or http://www.silabs.com/8bit-app-
notes) or in Simplicity Studio using the [Application Notes] section from the Launcher Getting Started or Documentation tabs.
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8. Network Analyzer

The Simplicity Network Analyzer enables debugging of complex wireless systems. This tool captures a trace of wireless network activity
that can be examined in detail live or at a later time.
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Figure 8.1. Simplicity Network Analyzer

The Simplicity Network Analyzer incorporates all the features of Silicon Labs’ Ember Desktop software. More than simply a packet sniff-
er, the Network Analyzer works with the data sniffer interface on the Silicon Labs wireless chips to provide direct feedback from the
baseband radio of each device, allowing any supported radio to report detailed packet transmission and reception data, such as time-
stamps, link quality (or LQI), receive sensitivity (or RSSI), and CRC pass/fail results, all without any software overhead.

With Simplicity Studio, any PTl-enabled Silicon Labs platform can record the radio activity regardless of the application firmware that is
being used, so there’s no need to have a dedicated sniffer device installed to catch the traffic. The Network Analyzer also enables cap-
ture from multiple sources simultaneously into the same log file without falsely duplicating packets. This enables the developer to com-
pare how well different radios in the network heard the same transmission.

In cases when detail is not desired, Network Analyzer makes it easier to understand the workings of a complex wireless protocol. Rela-
ted packet events are automatically grouped into a [Transactions] pane within the capture view, allowing for quicker parsing of what'’s
happening during that portion of the traffic log. Quickly access statistics like total duration, number of related packets, number of point-
to-point and end-to-end retries, and unexpected conditions like requests with missing responses or deliveries where expected acknowl-
edgments are missing.

8.1 Filtering Events and Data

Filters can be applied to live or pre-captured traffic and can be entered via the [Expression Builder] by selecting one of the suggested
filters in the context menu of the [Transactions] or [Events] pane or by manually entering or editing text in the [Filter Bar].

Filters can be chained together using regular expressions to produce more specific results. Filters can also double as search criteria
with the rest of the surrounding events for context.

When the developer finds an item of interest, add a bookmark for future reference. This is great for annotating captures during debug-
ging or collaborating with other users.
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8.2 Logging Results

Simplicity Network Analyzer can record software-based debug activity from the firmware on the embedded networking devices, allowing
application developers a glimpse into which firmware events correlate closely in time with certain network-related events and
transactions.

Stepping through a time-sensitive embedded networking application with a traditional debugger can disrupt the networking stack’s real-
time behavior, but with Network Analyzer, a firmware engineer can get a transcript of all networking stack API calls and stack callback
functions as they happen, which can be a big help in shedding light on why a certain network activity occurred or why it had a particular
outcome. Silicon Labs even provides a Virtual UART interface to allow for traditional printf output through Serial Wire debug lines to
enable application printf statements the stack API and callback activity.

Other critical software activities, such as resets, assert() violations, and stack startup, are also captured in this [Events] listing, so de-
velopers have the maximum amount of information about what happened at runtime. This recorded information can also be sent to
Silicon Labs technical support to quickly resolve problems or answer questions.

8.3 More Information

More information on the Simplicity Network Analyzer tool can be found in "UG104: Testing and Debugging Ember Applications" in
Chapter 3. This document can be found on the Silicon Labs website: https://www.silabs.com/documents/public/user-guides/UG104-
TestDebugEmberApps.pdf
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9. Application Builder

Simplicity Studio shortens the software design cycle and reduces time-to-market with Application Builder (AppBuilder), a graphical inter-
face that works in harmony with Silicon Labs’ Wireless SDKs and the Gecko Bootloader. The functionality provided by Application
Builder varies depending on the SDK being used.

Applications
Select an application type

Select an application you are building:

) Bluetooth Mesh SDK ~
Bluetooth Mesh 5DK 1.2.0.0

% Gecko Bootloader
Gecko Bootloader 1.1.1, Gecko Bootloader 1.5.0, Gecko Bootloader 1.4.1, Gecko
Bootloader 1.4.0 (3 stacks)

£) Bluetooth SDK
Bluetooth SDK 2.4.2.0, Bluetooth SDK 2.7.0.0, Bluetooth SDK 2.8.1.0 (3 stacks)

% Customizable network coprocessor (NCFP) applications
EmberZMet SDK 5.10.1.0, EmberZNet SDK 6.2.2.0, EmberZNet SDK £.1.0.0, Emberz
SDK 6.0.2.0 (4 stacks)

R RFACE only stack
EmberZMet 5DK 5.10.1.0

3 ZCL Application Framework V2
EmberZNet SDK 5.10.1.0, EmberZMet SDK 6.2.2.0, EmberZNet SDK 6.1.0.0, Ember:
SDK 6.0.2.0 (8 stacks)

% Silicon Labs Flex SDK
Flex SDK 2.1.0.0, Flex SDK 2.0.0.0, Flex SDK 2.2.2.0 (3 stacks)

@9 Silicon Labs Thread
Thread SDK 2.5.0.0, Thread SDK 2.6.2.0 (2 stacks)

-33 Radio configuration for EFR32 radio family

Stackless applications

-35 Radio configuration (EZR32, EZRadio and EZRadioPRO families only)

Stackless applications

[[]Show internal demo stacks Manage S0Ks...

@ < Back Next > Finish Cancel

Figure 9.1. Application Builder Types
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9.1 EmberZNet (Zigbee), Thread and Flex SDK-Based Applications and Gecko Bootloader Projects
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Figure 9.2. Simplicity Application Builder

The Silicon Labs Application Builder, or AppBuilder, allows a developer to start a new project based on an existing framework of best-
practice application state machine code developed and tested by Silicon Labs. This framework sits on top of the wireless networking
stack to interface with the Hardware Abstraction Layer (or HAL) and provide application layer functionality, including the following:

+ Start-up routines.

* Mechanisms for finding, joining, or forming networks.

» High-level APIs for creating, parsing, and handling message payloads.
» Configuration of the networking stack.

» Command-line interfaces for control of the program.

* Human-readable debug output tailored to the needs of the developer.
* Incorporation of customer-provided libraries and code modules.

The AppBuilder tool is modular enough to accommodate different data sets for different versions of application protocols, so you can
choose exactly the right version of application-level specs when it really matters for interoperability.

Within a given application layer, like Zigbee’s ZCL or Zigbee Cluster Library, you can pick from any of the defined device types to get
the desired mixture of client and server functionality, or you can build your own custom device definition from any of the available client
and server clusters.

Device-wide, stack-level settings like network node type and security method can easily be set via the picklists in AppBuilder, and all
relevant code is automatically included, with all unnecessary code being automatically removed in the final output. You can even use
the Simplicity Studio Application Builder to configure two different networks on the same chip, such as Zigbee PRO and RF4CE.
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9.1.1 Callback Interface

AppBuilder is very versatile, with one example being the callback interface, which allows user applications to be notified about important
events or make decisions based on runtime state. Software designers can choose which callbacks are needed for their application and
can leave the rest disabled so that only the chosen callbacks appear in the user’'s Cal | backs C file. The rest are safely defined as
empty stubs within the framework until they are enabled.

Callbacks are the places where custom application code can be added on top of Silicon Labs’ existing framework to give that applica-
tion unique behaviors and decide how it will react. Within the callback implementations, developers can utilize the entire HAL and stack
APIs as well as a complete set of Application Framework-specific APIs that often provide high-level wrappers around complex HAL or
stack functionality. These APIs are documented in an Application Framework API Guide and be found in use in existing sample code.
Like all of the Silicon Labs Application Framework, full source code in C is provided to help understand the implementation of these
APls.

Overall, there are over 200 callbacks to choose from. In addition, Application Builder automatically provides a unique callback for every
incoming message type supported by the device’s application protocol, enabling the application to handle each incoming command
frame exactly as desired.

9.1.2 Customization

To add proprietary extensions to a standard application protocol like ZCL, just describe the custom clusters, commands, attributes, and
device types in an XML file that follows the Silicon Labs schema, and point AppBuilder to the XML file. The next time a configuration
based on that stack is created or edited, those manufacturer-specific enhancements will appear as clusters and attributes that can be
enabled, and callbacks will automatically be provided to handle any proprietary incoming commands declared in the XML data. App-
Builder will even create macros that firmware can use to quickly craft an outgoing message in the proprietary format, enabling the as-
sembly of a command frame and the passing of arguments from the API to populate parameters of that command.

9.1.3 Plugins

The [Plugins] tab in AppBuilder also enables application acceleration. This tab has over 100 plugins that each implement one or more
callbacks on top of the Application Framework to provide a sophisticated state machine for complex features like message fragmenta-
tion, RF4CE device profiles, or external dataflash storage for downloading firmware updates. Source code for all plugins is available, so
the code is there as a point of reference for customized implementations.

Many plugins implement functionality for a specific Zigbee ZCL cluster, such as Level Control, Groups, or Key Establishment, so the
plugin can be enabled and, in many cases, provide all the needed messaging required to pass ZigBee application layer compliance
tests. Other plugins implement a software state machine and expect developers to integrate the hardware behavior into that state ma-
chine to get the device to physically react to the change in software state. Still other plugins are provided as sample code that can be
used like a test harness to exercise functionality otherwise not available in the system.

9.1.4 Generating a Project

After making selections for any portions of the application the developer wishes to customize, AppBuilder will generate a software
project with customized header files and array definitions in C code to represent the desired application behavior. The resulting project
can be built from within Simplicity IDE to produce a binary that can be loaded onto the target wireless SoC.

This project generation is specific to the stack version and target chip where the configuration is done, but the Silicon Labs Application
Framework abstracts many of these differences within its APIls and state machines, so AppBuilder configurations can be reused across
different stack versions or chip platforms. This makes it much easier to transition from one version of a stack release to the next.

9.1.5 More Information

More information on the Simplicity AppBuilder tool can be found in "UG102: Ember Application Framework Developer's Guide." This
document can be found on the Silicon Labs website: http://www.silabs.com/Support%20Documents/TechnicalDocs/UG102.pdf.
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9.2 Bluetooth SDK Based Applications

For Bluetooth SDK based applications, AppBuilder provides a graphical way to specify the Bluetooth profiles and services the applica-

tion supports.
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> ﬂ Cycling Power
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» [ Environmental Sensing

> [ Find Me

> ﬂ Glucose

> ﬂ Health Thermormeter

» ﬂ Heart Rate
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> [2 Phone Alert Status

B Temperature Measurement
v B Silicon Labs OTA
Silicon Labs OTA Control

Characteristic
Mame: Temperature Measurement

Type: UTF8
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Type: org.bluetooth.characteristic.temperature_measurement

General settings

Mame ‘ Temperature Measurement

UuID: 21C O User description
Value: . .
Length: 5 byte Characteristic settings
Variable length: false o} | temperature_measurement | uUuID | 2A1C
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Set properties’ information

Indicate - Optional - true Value settings
Value | | Value type |utf-8 ~
Length E = byte [Jvariable length
Properties
Marne Requirement State E
Indicate Opticnal True ®

More information about specifying the Bluetooth profiles can be found in the following documents:

» UG136: Silicon Labs Bluetooth ® C Application Developer's Guide
* UG118: Blue Gecko Bluetooth® Profile Toolkit Developer's Guide

The GATT (Generic Attribute Profile) editor section of QSG139: Bluetooth® Development with Simplicity Studio
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10. Simplicity Studio Help

Simplicity Studio includes detailed help information and device documentation within the tool. The help contains descriptions for each
dialog window. To view the documentation for a dialog, click the question mark icon in the window:

@

This will open a pane specific to the dialog with additional details.

The documentation within the tool can also be viewed by going to [Help]>[Help Contents] or [Help]>[Search]. Simplicity Studio also
contains several interactive walkthroughs called [Cheat Sheets]. These tutorials provide guidance through basic usage scenarios within
the IDE. Access these tutorials by going to [Help]>[Cheat Sheets].
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11. New to Eclipse?

Simplicity Studio is an Eclipse-based application, so for those unfamiliar with Eclipse this section details some terminology and other
information about Eclipse that will make it easier for you to transition to Simplicity Studio. Eclipse is based on the concept of a "Work-
bench" which is the desktop development environment. The Workbench allows various tools to be easily integrated as different resour-
ces. From the Eclipse.org website "each Workbench window contains one or more perspectives. Perspectives contain views and edi-
tors and control what appears in certain menus and tool bars." So the main tools available in Simplicity Studio are different perspec-
tives. The perspective shown when Simplicity Studio is first installed is called the "Launcher". Most of the chapters in this Users' Guide
are describing a different perspective available in Simplicity Studio (Simplicity IDE, Debugger, Energy Profiler, etc).

Simplicity Studio also relies on the Eclipse C/C++ Development Toolkit (CDT) to provide the majority of the functionality in the Simplicity
IDE and Debugger.
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11.1 Views and Perspectives

Perspectives are a saved set and configuration of views. Each view within a perspective provides information specific to the active per-
spective’s task. For example, while debugging a project, the [Debug] perspective shows the [Debug] view with stack trace information,
[Registers] view, [Breakpoints] view, [Expressions] view, and [Disassembly] view.

Swap between perspectives using the buttons in the upper-right corner of the IDE. The perspectives available by default are as follows:

» Launcher—Clicking the [Launcher] perspective will reopen the main Simplicity Studio launcher page. Click the Simplicity IDE tile to
return to the Development perspective.

« Simplicity IDE—The [Simplicity IDE] perspective to switch to the default perspective designed for code editing and development.

» Configurator—The [Configurator] perspective is used by the Simplicity Configurator tool, which enables peripheral and pin configu-
ration for devices.

» Debug—Starting a debug session will automatically switch the IDE to the [Debug] perspective, which includes useful debugging
tools like the [Registers] and [Disassembly] views.

» Energy Profiler—Clicking the [Energy Profiler] perspective will automatically switch to the Energy Profiler tool, which uses the AEM
circuitry on Starter Kits to measure power consumption.
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> |4 InitDevicec // or they will be overwritten!

> Eflmerrupts_c ff================c==c====c=—=——=c===c==—=-—=sm==c=========
o ET myProject_main.c
> [8) slLaps sTaRTUPASL 4/ USER INCLUDES )

P &;inc #include <SI_C8B51F858 Register Enums.h>

> [ 1neDeviceh

= . =
%:; myProject hweonf i Prﬂp... s lﬁ Perlp... | m]
E»ocm ~
// ADCREOC ISR Content goes here. Remember to clear flag bits: B LET3

J/ ADC@CN@::ADINT (Conversion Complete Interrupt Flag)

'

ADCBCN@_ADINT = @;
PCABCPHB = (UB)(ADCE >> 2);

1| 1 2 4 1 *
(2l Problems & | @ Console ¥ = O
0 ftems
=
Description Resource Path Lecation Type
‘Writahle Smart Insert | 23:28
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v

Figure 11.1. Perspectives Within the Simplicity IDE
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11.2 Workspaces

A workspace in the Simplicity IDE is a grouping of active projects shown in the [Project Explorer] view and is tied to a physical location
on disk. The workspace contains the top-level IDE settings, including the global defaults, view window positions, and the projects in the
workspace. The workspace information is contained in the metadata (.metadata) subdirectory in the workspace directory. Any projects
added to the workspace will be copied to this location. The default workspace location can be seen and modified by going to
[File]>[Switch Workspace]>[Other].
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11.3 Preferences

Eclipse is a highly customizable application framework and the settings the user applies are called "Preferences". If you want to change

the way that Simplicity Studio looks or acts, there is a good chance that there is a preference that allows that change. The Preference

menu is accessed by either clicking the "Settings" icon (Green Gear) on the Launcher perspective or from the main menu [Window] >

[Preferences] (on a Mac this would be [Studio] > [Preferences]). Examples of Preferences that are available are:

* [Window] > [Preferences] > [General] > [Workspace] and the "Show workspace path in window title". This option is very useful if you
work with multiple workspaces

» [Window] > [Preferences] > [C/C++] > [Code Style] > [Formatter] This preference dialog allows setting the color and appearance of
code in the editor:

type filter text Formatter FABA b
MNetwork Conne ~

s Active profile:
Search
Seciiity K&R [built-in] v Edit.. Remove
+ Startup and Shy New.. Import...
Ul Responsivens x
Web Browser Prve:
Workspace Gy sty DrsunoeEs Lgiaisl i osgms MESgeD et memspEes
 CICH4 ; A sample scurce f[i1le for L
Ap.pearance #include <math.h>
Build
Code Analysis class Point {
~ Code Style public:
Code Templi Point (double x, double y)
Farmatter ) x(x}, yviy) {
Name.Ster double distance (const Point& other} const;
Organize Inc
Debug double x;
Editor double vy;
File Types b
TER double Point::distance(const Pointé& other) const {
::f::;; Mapy double dx = X - other.x;
double dy = ¥ - other.y;
Help return sqrt{ds * dx + dy * dy);
Install/Update }
Network Analyzer
Run/Debug

W

Simplicity Studio

< » Restore Defaults Apply

Figure 11.2. Code Style Formatter Preferences

» [Window] > [Preferences] > [Simplicity Studio] > [SDKs] This preference dialog shows a list of the SDKs that are installed in Simplici-
ty Studio and selecting one from the list displays various properties about the SDK including supported parts. Also SDKs that are
installed external to Simplicity Studio can be added on this preference page.
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== Preferences O ¥
type filter text SDKs oo - -
General Check the SDKs available for project build configurations.
C/C++
Help Checked entries are displayed when configuring projects.

» Install/Update

T — Name Version Location Select All
Run/Debug ] 8051 5DK 410 CASWTools\SimplicityStudio\wd\devel... T
« Simplicity Studio » [+~] 8051 SDK 411 CASWTools\SimplicityStudio\wd\devel.. o
. Adapter Packs Bluetooth Mesh 120 CASWTools\SimplicityStudio\w4\devel...
) Device Mangger Gecko SDK Suite; Bluetooth 23.3.0 1.01 CASWTools\SimplicityStudio\wd\devel...
g Gecko SDK Suite: Bluetooth 2.4.2.0, EmberZNet 5.10.1.0, MCl 1.1.1 CASWTools\SimplicityStudio\v\devel... Add..
Lipaliar Gecko SDK Suite: Bluetooth 2.6.1.0, EmberZNet 6.0.2.0, Micri 2.0.0 C\SWTools\SimplicityStudic\v4\devel... F
OMiine Cattar Gecko SDK Suite: Bluetooth 2.7.0.0, EmberZNet 6.1.0.0, Flex . 2.1.0 CASWTools\SimplicityStudio\wd\devel...
Preferred IDE Gecko SDK Suite: Bluetooth 2.8.0.0. EmberZNet 6.2.1.0, Flex.: 2.2.1 CASWTools\SimplicityStudio\v#\devel..
SDKe Stackless applications 1.00 (none)
Targets
Toolchains
User Experience Description for Gecko SDK Suite: Bluetooth 2.8.0.0, EmberZNet 6.2.1.0, Flex 2.2.1.0, Kernel, Micrium, OS, Thread 2.6.1.0: More details
Wine location * EFR3ZMOLZP33Zr10Z3IMa8
Tearn + EFR32MG12P431F1024GMB3 ~
Wireless Developmer * EFR32MG12P432F1024GL125
* EFR32ZMG12P432F1024GM48
* EFR32MG12P432F1024GMB3
= EFR32MG12P432F1024IM48
» EFR32MG12P433F1024GL125
* EFR32ZMG12P433F1024GM48
* EFR32MG12P433F1024GM68
» EFR32ZMG12P433F1024IL125
* EFR3IZMG12P433F1024IM48
= EFR32MG13P632F512GM32 iV
< > Need more SDKs? Customize your installation here...

©) Cancel

Figure 11.3. Simplicity Studio SDKs Preferences
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12. Where to Next?

The following table lists the starting document to refer to for the various Silicon Labs products that Simplicity Studio supports.

tion and Programming Guide

Product Family | Document Link Main Perspec-
tive
EFM8 and | AN0821: Simplicity Studio C8051F85x | https://www.silabs.com/documents/public/applica- | Simplicity IDE
C8051 Walkthrough tion-notes/AN0821-simplicity-studio-c8051f85x-
walkthrough.pdf
EFM32  Series | AN0009.0: Getting Started with EFM32 and | https://www.silabs.com/documents/public/applica- | Simplicity IDE
0* EZR32 Series 0 tion-notes/an0009.0-efm32-ezr32-series-0-getting-
started.pdf
EFM32  Series | AN0009.1: Getting Started with EFM32 and | https://www.silabs.com/documents/public/applica- | Simplicity IDE
1 EFR32 Series 1 tion-notes/an0009.1-efr32-efm32-series-1-getting-
started.pdf
EFR32BG QSG108: Getting Started with Silicon Labs | https://lwww.silabs.com/documents/login/quick- Simplicity IDE
Bluetooth® Software start-guides/qsg108-bluetooth-software-getting-
started.pdf
EFR32FG QSG138: Getting Started with the Silicon | https://www.silabs.com/documents/public/quick- Application Build-
Labs Flex Software Development Kit for the | start-guides/qsg138-flex-efr32.pdf er
Wireless Gecko (EFR32™) Portfolio
EFR32MG QSG106: Getting Started with EmberZNet | https://lwww.silabs.com/documents/public/quick- Application Build-
PRO start-guides/qsg106-efr32-zigbee-pro.pdf er
QSG113: Getting Started with Silicon Labs | https://www.silabs.com/documents/public/quick-
Thread start-guides/qsg113-efr32-thread.pdf
Interface AN721: USBXpress™ Device Configura- | https://www.silabs.com/documents/public/applica- |Xpress Configu-

tion-notes/AN721.pdf

rator

* Note: MCU Series 0 consists of the following:
* EFM32 Gecko (EFM32G)

+ EFM32 Giant Gecko (EFM32GG)

« EFM32 Happy Gecko (EFM32HG)

+ EFM32 Wonder Gecko (EFM32WG)

* EFM32 Leopard Gecko (EFM32LG)

« EFM32 Tiny Gecko (EFM32TG)

* EFM32 Zero Gecko (EFM32ZG)

Wireless MCU Series 0 consists of the following:
» EZR32 Wonder Gecko (EZR32WG)

* EZR32 Leopard Gecko (EZR32LG)

* EZR32 Happy Gecko (EZR32HG)

**Note: MCU Series 1 consists of the following:

+ EFM32 Jade Gecko (EFM32JG1/EFM32JG12)
+ EFM32 Pearl Gecko (EFM32PG1/EFM32PG12
+ EFM32 Giant Gecko (EFM32GG11)

* EFM32 Tiny Gecko (EFM32TG11)

Wireless SoC Series 1 Consists of the following:
» EFR32 Blue Gecko (EFR32BG1/EFR32BG12/EFR32BG13/EFR32BG14)
* EFR32 Flex Gecko (EFR32FG1/EFR32FG12/EFR32FG13/EFR32FG14)
+ EFR32 Mighty Gecko (EFR32MG1/EFR32MG12/EFR32MG13/EFR32MG14)
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https://www.silabs.com/documents/public/application-notes/an0009.1-efr32-efm32-series-1-getting-started.pdf
https://www.silabs.com/documents/public/application-notes/an0009.1-efr32-efm32-series-1-getting-started.pdf
https://www.silabs.com/documents/public/application-notes/an0009.1-efr32-efm32-series-1-getting-started.pdf
https://www.silabs.com/documents/login/quick-start-guides/qsg108-bluetooth-software-getting-started.pdf
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https://www.silabs.com/documents/public/quick-start-guides/qsg138-flex-efr32.pdf
https://www.silabs.com/documents/public/quick-start-guides/qsg138-flex-efr32.pdf
https://www.silabs.com/documents/public/quick-start-guides/qsg106-efr32-zigbee-pro.pdf
https://www.silabs.com/documents/public/quick-start-guides/qsg106-efr32-zigbee-pro.pdf
https://www.silabs.com/documents/public/quick-start-guides/qsg113-efr32-thread.pdf
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https://www.silabs.com/documents/public/application-notes/AN721.pdf
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13. Other Tools

More information on the other tools available in Simplicity Studio can be found at http://www.silabs.com/simplicity-studio.
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14. Revision History

Revision 0.6

December, 2023
» Upated title on first page.
» Added note to front page.

Revision 0.5

June, 2018
» Updated Sections 1 and 2 for revised Launcher views.

Revision 0.5

June, 2018
» Updated Sections 1 and 2 for revised Launcher views.

Revision 0.4

April, 2018
» Updated overall document flow and screenshots and procedures for current version of Simplicity Studio v4.

Revision 0.3

June, 2016
» Updated screenshots and procedures for Simplicity Studio v4.

Revision 0.2

February, 2015
» Updated formatting.
» Updated screenshots for Simplicity Studio v3.

Revision 0.1

February, 2014
« |nitial revision.
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Disclaimer

Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software imple-
menters using or intending to use the Silicon Labs products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each
specific device, and “Typical” parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon
Labs reserves the right to make changes without further notice to the product information, specifications, and descriptions herein, and does not give warranties as to the
accuracy or completeness of the included information. Without prior notification, Silicon Labs may update product firmware during the manufacturing process for security or
reliability reasons. Such changes will not alter the specifications or the performance of the product. Silicon Labs shall have no liability for the consequences of use of the infor-
mation supplied in this document. This document does notimply or expressly grant any license to design or fabricate any integrated circuits. The products are not designed or
authorized to be used within any FDA Class Il devices, applications for which FDA premarket approval is required or Life Support Systems without the specific written consent
of Silicon Labs. A “Life Support System” is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in
significant personalinjury or death. Silicon Labs products are not designed or authorized for military applications. Silicon Labs products shall under no circumstances be used
in weapons of mass destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons. Silicon Labs disclaims
allexpress and implied warranties and shall not be responsible or liable for any injuries or damages related to use of a Silicon Labs product in such unauthorized applications.
Note: This content may contain offensive terminology thatis now obsolete. Silicon Labs is replacing these terms with inclusive language wherever possible. For more
information, visit www.silabs.com/about-us/inclusive-lexicon-project

Trademark Information

Silicon Laboratories Inc.®, Silicon Laboratories®, Silicon Labs®, SiLabs®and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, EFM®, EFM32®, EFR, Ember®, Energy Micro, Energy
Micro logo and combinations thereof, “the world’s most energy friendly microcontrollers”, Redpine Signals®, WiSeConnect, n-Link, ThreadArch®, EZLink®, EZRadio®, EZRadioPRO®,
Gecko®, Gecko OS, Gecko OS Studio, Precision32®, Simplicity Studio®, Telegesis, the Telegesis Logo® USBXpress®, Zentri, the Zentri logo and Zentri DMS, Z-Wave®, and others
are trademarks or registered trademarks of Silicon Labs. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered
trademark of ARM Limited. Wi-Fiis a registered trademark of the Wi-Fi Alliance. All other products or brand names mentioned herein are trademarks of their respective holders.
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