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Preface
Purpose

This document introduces methods to develop and to debug GR551x Bluetooth Low Energy (Bluetooth LE)
applications based on IAR Embedded Workbench IDE, to help users quickly get started with secondary development of
GR551x Software Development Kit (SDK) applications.

Audience

This document is intended for:
. GR551x user

. GR551x developer

. GR551x tester

o Hobbyist developer

. Technical writer

Release Notes

This document is the fourth release of GR551x IAR User Manual, corresponding to GR551x System-on-Chip (SoC)

series.

Revision History
Version Date Description

1.0 2021-03-08 Initial release

”

e Updated descriptions in “Configuring an Application Project”.
1.1 2021-06-26 e Updated SoC model descriptions.

e Optimized “Installation Instructions”.

e Updated the section "Installation Requirements".
1.2 2021-08-09
¢ Modified SoC model descriptions.

Modified two sections: "Configuring an Application Project" and "Compiling and Downloading a
1.3 2022-02-20
Project".
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Introduction

1 Introduction

IAR Embedded Workbench IDE for Arm (IAR EWARM, mentioned as IAR below) is an integrated development
environment (IDE) built by IAR Systems, supporting 8-bit, 16-bit, and 32-bit microprocessors and microcontrollers, and

providing more user-friendly experience among ARM IDEs. IAR features:

. Highly optimized C/C++ Compiler

. IAR XLINK Linker supporting common applications

o Powerful support for project management

. C-SPY Debugger, a fully integrated debugger with performance analysis, power visualization, and RTOS plugins

This document serves as a roadmap for users building GR551x application development environment with IAR on

Windows PCs, so as to create, compile, download, and debug Bluetooth Low Energy (Bluetooth LE) applications, with

an example provided as reference.

Before getting started, you can refer to the following documents.

Name

GR551x Developer Guide

J-Link/J-Trace User Guide

Bluetooth Core Spec

Bluetooth GATT Spec

IAR Embedded Workbench IDE

User Guides

Table 1-1 Reference documents

Description

Introduces GR551x Software Development Kit (SDK) and how to develop and debug applications based
on the SDK.

Provides J-Link operational instructions.

Available at http://www.segger.com/downloads/jlink/UM08001 _JLink.pdf.

Offers official Bluetooth standards and core specification from Bluetooth SIG.
Provides details about Bluetooth profiles and services.

Available at https://www.bluetooth.com/specifications/gatt.

Provides various information about IAR IDE.

Available at:https://www.iar.com/support/user-guides/user-guide-iar-embedded-workbench-for-

arm/.
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2 Installation Instructions

This chapter describes the requirements and process for installing IAR.

2.1 Preparation

e Hardware preparation

Table 2-1 Hardware preparation

Name Description
Development board GR5515 Starter Kit Board (SK Board)
Connection cable Micro USB 2.0 cable

. Software preparation

Table 2-2 Software preparation
Name Description
Windows Windows 7/Windows 10

IAR Embedded Workbench IDE for Arm (IAR EWARM) | IAR EWARM 8.2.22 or later versions

J-Link driver A J-Link driver. Available at www.segger.com/downloads/jlink/.

Connection cable Micro USB 2.0 cable

2.2 Software Installation

Download the IAR installation file (IAR for ARM 8.2.22 or later versions) on IAR Systems official website.

Double-click the .exe installation file. Choose Install IAR Embedded Workbench ® for Arm, and follow the prompts to

finish installation.

IAR Embedded E
Workbench ts%%\[é

» Install IAR Embedded Workbench® for Arm
« Installation and licensing information

* Release notes

« Install drivers

» Explore the installation media

* Exit K1 Japanese

Figure 2-1 IAR installation page

Copyright © 2022 Shenzhen Goodix Technology Co., Ltd. 2
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IAR will be launched automatically after successful installation. The main user interface is shown as below:

& ble_template - 1AR Embedded Workbench IDE - Arm 8.22.2 - [m] X
File Edit View Project Tools Window Help
asay R - A= !
o
Files -2
| Ready [ |

Figure 2-2 IAR main user interface

Users can choose to install the necessary software as prompted after installing IAR.

Copyright © 2022 Shenzhen Goodix Technology Co., Ltd. 3
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3 Configurations for SDK Applications

This chapter elaborates on how to configure an IAR project, to help users quickly get familiar with and use IAR projects
with GR551x SDK.

' Note:
o SDK_Folder is the root directory of GR551x SDK.

. IAR_Folder is the root directory of IAR installation.

3.1 Building an Application Project

This section introduces how to generate an IAR application project as needed based on an existing project
(ble_app_template as an example, available in SDK_Fol der\ proj ect s\ bl e\ bl e_peri pheral \ bl e_app_t
enpl at e\ | AR).

1. Open SDK _Fol der\ proj ect s\ bl e\ bl e_peri pheral\, and copy ble_app_template to the directory.
Rename the project to ble_app_example. In bl e_app_exanpl e\ | AR, change the file names of the .ewp file,

the .ewt file, and the .eww file to ble_app_example.

2.  Open ble_app_example.eww in text format, and replace ble_app_template (as shown in the figure below) with

ble_app_example.

= ble_app_example. ewwEd

1 <%xm]l version="1.0" encoding="UTF-8"72>
2 <workspace>
<project>
<path>$WS DIRS\ble app template.ewp</path>
</project>
<batchBuild />
</workspace>

Figure 3-1 Identifying and replacing ble_app_template

3.  After the modification completes, double-click ble_app_example.eww to enter the IAR main user interface.

Copyright © 2022 Shenzhen Goodix Technology Co., Ltd. 4
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© ble_app_example - IAR Embedded Workbench IDE - Arm 8.22.2
Fil Edit Vi

ject J-link Tools Window Help

E @ble_app_example -
W external
8 gr_spp_drivers
W gr_arch
i gr_chivers
M gr_libraries
W gr_profiles

i gr_stack_lib
i gr_startup
i user_spp
Wi user_callback
i user_platiarm
i Output

Messages

i

Build | Debug Log

=n o0 Waans 0 El e — I

Figure 3-2 Main user interface when an example project opened in IAR

3.2 Configuring an Application Project

Copy the IAR download algorithm files to an appropriate directory before configuring an application project.

1. Findthe IAR download algorithm files (GR55xx_IAR_8M.board, GR55xx_IAR_8M.flash, and
GR55xx_IAR_flashloader_8M.out) in SDK_Fol der\ bui | d\ bi nari es\ downl oad_al gorithm | AR

» build » binaries > download_algorithm » |AR

B

Marne Date modified Type Size

D GR553xx_AR_8M.board 16/06/2021 18:24 BOARD File 1KB
D GR55xx_LAR_8M .flash 16/06/2021 18:24 FLASH File 1KB
D GR35xx_|AR_flashloader_8M.out 16/06/2021 18:24 OUTFile 31 KB

Figure 3-3 IAR download algorithm files

2. Create a new folder (such as Goodix) in | AR_Fol der\ ar ml confi g\ f| ashl oader, and copy the three
algorithm files mentioned in Step 1 to the new directory, as shown in the figure below.

4 » arm » config » flashloader » Goodix w 0 Search Go... 0@
Il
Mame Date modified Type Size
D GR350 _|AR_EM.board 17/09/2020 11:15 BOARD File 1KB
D GR350 _|AR_EM.flash 17/09/2020 11:15 FLASH File 1KB
D GR35xx_|AR_flashloader_8M.out 17/09/2020011:15 OUT File I KB

Figure 3-4 Copying the algorithm files

After copying the algorithm files to the target directory, users can start to configure the application project.

1. Right-click the project name in the Workspace pane and choose Options to start configuration.

Copyright © 2022 Shenzhen Goodix Technology Co., Ltd. 5
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Workspace - 0 X
Debug -
Files - I
Ef Jble_app example - | ¢ | |
M exte
Mg
Wgr_c Make
Egrc Compile
Har i rebuid Al
Egr_g
— sgr s Clean
Mo C-STAT Static Analysis »
Euzel
Eusel Stop Build
Eusel
B Outp Add >
Remove
Rename...
Version Control System >

Open Containing Folder...
File Properties...

E ble_app_exan

Build " Add CMSISPack Template File [

Messages

Figure 3-5 To configure the project

Set as Active

(1). Configure project compilation items.

In the C/C++ Compiler > Preprocessor pane, configure Additional include directories and Defined symbols

in the pop-up window, as shown in the figure below.

Options for node "ble_app_example” x
(Crigey Factomy Settings
General Options [ tuilti-fle: Compilation
Static Analysis Discard Unused Publics
Runtime Checking
MISRA-C:1998 Encodings Extra Options

Assembler I
P — Language 1 Language 2 Code Optimizations Output
Custom Build List Diagnostics MISRA-C:2004
Build Actions
Linker [Jignore standard include directorie:
Debugger

Simulator Additional include directories: (one per line)

CADI $PROJ_DIRS\.\Src\platform -
CMSIS DAP =

DB Server $PROJ_DIR$\.ASrc\user

Liet/TTAGiet $PROJ_DIR$\AAAN Abuildyconfig

ILink/Trace $PROJ_DIR$N. A NN\ \components\app_driversyinc

11 Stellaris $PROJ_DIRSL AN\ Acomponents\boards o
Mu-Link. i

PE micro Preinclude

STHLINK

Third-Party Driver

TLMSP-FET Defined symbols: (one per line)

TIXDS

GR5515_SK [JPreprocessor output to file

Preserve comments

Generate #line directives

Carel

Figure 3-6 Project compilation

[ Note:

SPROJ_DIRS in the Additional include directories pane is the environment variable for IAR project file path.

Copyright © 2022 Shenzhen Goodix Technology Co., Ltd. 6



G@Dix Configurations for SDK Applications

(2). Configure Linker configuration file.

Configure Linker configuration file in the Linker > Config pane, as shown in the figure below. Choose the
IAR linker configuration file provided in the SDK, available in SDK_Fol der\ t ool chai n\ gr 551x\ sour
ce\iar\gr5515.i cf. Click OK after the file is selected.

Options for node "ble_app_example® X

Category: Factory Settings

General Options

Static Analysis

Runtime Checking
C/C-++ Compiler #define Diagnostics Checksum Encodings Extra Options

Assembler 3 S :
Confi
Output Converter onfig | Library Input Optimizations Advanced Output List

Custom Build Linker configuration file
Build Actions
Override default

Detmigoer ‘ $PROJ_DIR$\ A\ Moolchainigr35xisourceiarigrsst!
Simulator &

CADI
CMSIS DAP Edit..
GDB Server
I4et/ITAGjet
Iink/1-Trace Configuration file symbol definitions: (one per line)
TI Stellaris
Mu-Link

PE micro

STLINK
Third-Party Driver
TI MSP-FET
TIXDS

ol

Figure 3-7 Choosing the linker configuration file

In the Linker > Output pane, modify the file names of the .out file and the .map file (generated when
building the project) to ble_app_example. Click OK after modification completes.

Options for node "ble_app_example® X

Category: Factory Setings

General Options
Static Analysis
Runtime Checking

C/C++ Compiler #define  Diagnostics Checksum Encodings Extra Options
Assembler E . :
Output Canverter Config Library Input Optimizations Advanced |Output | List
Custom Build

Build Actions Output filename:

Linker ble_app_example.out |
Debugger

Simulator X L

CADL Include debug information in output

CMSIS DAP

GDB Server

Tjet{TTAGjet
JHink/1-Trace

T1 Stellaris
Nu-Link

PE micra

STLINK
Third-Party Driver
TIMSPFET

TI ¥DS

Caros

Figure 3-8 Modifying the name of a file generated when building the project

Copyright © 2022 Shenzhen Goodix Technology Co., Ltd. 7
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(3). Configure the output file.

Configure the format and the name of the file (generated when building the project) in the Output
Converter > Output pane.

Options for node "ble_app_template” x

Category: Factary Settings

General Options

Static Analysis

Runtime Checking
CfC++ Compiler Qutput
Assembler
Custom Build
Build Actions
Lirker Output format:

Debugger Intel Extended hex i
Simulator

CADIL
CMSIS DAP
GDEB Server [ override default
I4et{ITAGjet
IHink{1-Trace ble_app_template.hex
TI Stellaris
Nu-Link

PE micra

STLINK
Third-Party Driver
TIMSPFET
TL¥DS

Generate additional output

Output file

Cancel
Figure 3-9 Modifying format and name of the output file

(4). Configure the download algorithm.

Enter the Debugger > Download pane, and choose the directory of IAR download algorithms mentioned
in Step 2 (I AR_Fol der\ arm confi g\ fl ashl oader\ Goodi x\ GR55xx_| AR _8M boar d), to
choose the SoC download algorithm.

Options for node "ble_app_example® *

Category Factory Settings

General Options

Static Analysis

Runtime Checking
C/C++ Compiler Setup Images Extra Options Multicore  Plugins
Assembler
Output Converter
Custom Build
Build Actions
Linker

£4Use flash loader(s)

Simulator .
CADI Override default .board file

e DA ‘ $TOOLKIT_DIR$\config\flashloader\goodix\GR55:0
GDB Server

I-jet/ITAGjet -
J-Link/3-Trace Edit...
TI Stellaris
Nu-Link

PE micro

STHLINK
Third-Party Driver
TILMSPFET
TIXDS

[ Verify download

[ Suppress download

Perform mass erase before flashing

ol

Figure 3-10 Configuring IAR download algorithm

Copyright © 2022 Shenzhen Goodix Technology Co., Ltd. 8
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" Note:
STOOLKIT_DIRS in the Use flash loader(s) pane is the environment variable for IAR installation path.

Copyright © 2022 Shenzhen Goodix Technology Co., Ltd. 9
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3.3 Compiling and Downloading a Project

1. Click Project on the menu bar, and choose Make @ or Rebuild All @ to compile firmware. Wait until the

compilation completes.

2. Choose Project > Download > Download active application, as shown in Figure 3-11 to complete a firmware file

download.

Ge
s
4]

i

o

ShrhODO

0w -0 0

| Project | J-Link  Tools

Window Help

Add Files...

Add Group...

Import File List...

Add Project Connection...
Edit Configurations...

Remove

Create New Project...

Add Existing Project...
Options...
Version Control System

Make

Compile

Rebuild All

Clean

Batch build...

C-STAT Static Analysis

Stop Build

Download and Debug

Debug without Downloading

Attach to Running Target

Make & Restart Debugger

Restart Debugger

Ctri+5hift+R

Ctrl+Break

Ctri=D

Ctrl+R

Download Download active application
SFR Setup Download file...

Erase memory
CMSIS-Pack

Open Device Description File

Save List of Registers...

Figure 3-11 Choosing Download active application

3.  Choose the device to be connected to for the first download operation of firmware on the current project. When

the dialog box shown below pops up, click OK to choose the device.

B J-Link V6.80a Device Selection

@ The selected device "UNSPECIFIED" is unknown to this version of the J-Link software.
Pleasze make sure that at least the core J-Link shall connect to, is selected.
Proper device selection iz required to use the J-Link intemal flazh loaders
for flash download or unlimited flash breakpoints.

For some devices which require a special handling, selection of the comect device is important.

Figure 3-12 J-Link device selection window

4. Choose the device Cortex-M4, and click OK to start download.

Copyright © 2022 Shenzhen Goodix Technology Co., Ltd.
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5.  Press the RESET button on the SK board after download completes, to start to run the firmware on the SoC.

J-Link V6.80a - Target device settings X
Filter x
M anufacturer Device Core Litde endian b
8 gkt . X Core #0
Manufacturer Device Core MumCores Flash size Fittd size
Unspecified Cortex-49 Cortex-49
Unspecified Cortex-412 Cortex-412 1
Unspecified Cortex-415 Cortex-415 1
Unspecified Cortex-817 Cortex-817 1
Unspecified Cortex-A53 Cortex-A53 il
Unspecified Cortex-a57 Cortex-a57 1
Unzpecified Cortex-a.72 Cortex-a.72 1
Unspecified Cortex-t0 Cortex-t0 1
Unspecified Cortex-b 0+ Cortex-k0 1
Unspecified Cortex-1 Cortex-1 1
Unspecified Cortex-b 3 Cortex-b 3 1
4 4 1
Unspecified Cortex-M7 Cortex-M7 1
Unspecified Cortex-h23 Cortex-h23 1 b
Select a devioe for J-Link.
Selecting a device is not required for most devices, but allows more efficient operation of J-Link as well as flash
download, modification of flash memory during a debug session as well as unlimited breakpaints in flash memory [Flash
Breakpoints). Farial
| oK |

3.4 Project Debugging

Before project debugging, make sure the project firmware is programmed to the SoC by following the instructions

above.

Figure 3-13 Selecting “Cortex-M4”

After the firmware is programmed to the SoC, click Debug .* on the menu bar to enter the debug mode. The program

will run to the main() function line.

© ble_app_example - AR Embedded Workbench IDE - Arm 8.22.2 - o x

Flle Edit View Project Debug Disassembly J-Link
hoR@ = Xx|Bi 2 c

Workspace

v & X | mainc x

Tools Window  Help

=< Q>52< 0O RB-26GCcO QI il rO3-_ononffh_

Ready

Debug 2 fu
i | app_ble_init_cmp_callback = ble_init_cmp_callback, ~
Files app_gap_callbacks = sapp_gap_callbacks,
_app_example ... < app_gatt_common_callback = sapp_gatc_common_callback,
app_gattc_callback = sapp_gattc_callback,
app_sec_callback = sapp_sec_callback,
s 1
=  int main (void)
B
// Initialize user peripherals.
app_periph_init():
lize ble stack.
it (s5_app_ble_callback, sheaps_table):/*< init ble stack’/
/4 1oop
while (1)
=] t
app_log_flush():
pwr_mgmt_schedule () ;
B ¥
}
ble_app_eample < > v
Debug Log v ax
Log "
Wed Feb 03, 2021 14:09:47: Initial reset was petormed
‘Wed Feb 03. 2021 14:09:43: 53774 bytes with download suppressed
\Wed Feb 03, 2021 1409:49: Loaded debugee: D\Google_downloadiC4_B567Byprojectsibletble_| _app_temp DebughExe\AR_template.out
‘Wed Feb 03. 2021 14:09:43: Reset: Halt core atter reset via DEMCRWC_CORERESET.
Wed Feb 03, 2021 1409:43: Reset: Reset device vis AIRCR.SYSRESETREQ.
Wedl Feb 03, 2021 14:09:49: Harchvare resetwith strategy 0 was performed 5
PRRIELEER TSR PR A .

77, Col 1 system 1= EF

Figure 3-14 Entering the debug mode

In the debug mode, users can debug the project by breakpoints and single stepping.

Copyright © 2022 Shenzhen Goodix Technology Co., Ltd.
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4 FAQ

This chapter describes possible problems, reasons, and solutions when using an IAR example.

4.1 Why Does an “Undefined Variable” Error Occur During Project Compilation?

o Description
When | try to compile the an IAR project, an “undefined variable” error occurs.
. Analysis

This may be because some project macros (such as GR5515_SK and APP_DRIVER_USE_ENABLE) have not been
defined prior to project compilation, and thus the corresponding contents in the source file are not compiled.
Users can check whether there is any macro left undefined by comparing the project macros in Keil.

K
Device ] Target ] Output ] Listing | User C/T++ ]Asm ] Linker ] Debug ] Utilities
Preprocessor Symbols
Define: |GR551 5_SK.DRIVER_TEST.APP_DRIVER_UUSE_ENABLE=D
Undefine: |
Language / Code Generation
[ Execute-only Code I Strict ANSI C Wamings: |All Wamings -
Optimization: |Level 1{(01) ™ Enum Container abways int r
I™ Optimize for Time I Plain Charis Signed [ No Auto Includes
™ Split Load and Store Multiple ™ Read-Only Position Independent ¥ C39 Mode
[¥ One ELF Section per Function ™ Read-Write Position Independent [ GMU extensions
|”;L'Jtﬂ: |..'-.Inc:.. . build config:. . \components‘boards;.. .hcomponents drivers_ext'\gl J
Misc |
Controls
Compiler  |-c99 ¢ —cpu Cortex-M4 fp i -g 01 —apcs=interwork —split_sections -1 _./Inc -| ~
control /.44 ./ /build/corfig 4 .././ ./ _#. fcomponents/boards -|
string L]

0K Cancel Defaults | Help

Figure 4-1 Project macro configuration in Keil

. Solution

Add the undefined macro in the C/C++ Compiler > Preprocessor pane in IAR, as shown in the figure below.

Copyright © 2022 Shenzhen Goodix Technology Co., Ltd. 12
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Options for node "ble_app_example" *
Lategary | Factay Settings |
General Options [ buiti-file: Compilation o
Static Analysis Dizcard Unused Publics
Runtime Checking
++ Compiler MISRA-C:1998 Encodings Extra Options
;T;Tflg:mverber Language 1 Language 2 Code Optimizations Output
Custom Build List Preprocessor Diagnostics MISRA-C:2004
Build Actions
Linker [ignore standard include directorie:
Debugger
Simulator Additional include directaries: (one per line)
E:[;S Dap $PROJ_DIR$\.\Src\platform ~
DB Server $PROJ_DIR$\.\Src\user
Ljet/TAGIt $PROJ_DIRS\.NN NN Abuild\config
Iink/I-Trace $PROJ_DIRE\\\ A\ \components\app_driversiinc
TI Stellaris $PROJ_DIR$.NA N\ \components\boards o
MNu-Link
PE micro Preinclude
ST-LINK | |
Third-Party Driver
TIMSP-FET Defined symbols: (one per line)
TIXDS GR5515 SK [ Preprocessar output to file
Preserve comments
Generate #line directives
I Ok I | Cancel
Figure 4-2 Adding an undefined macro
13
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