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Introduction

In modern embedded system development, choosing appropriate development tools and
environments is crucial for successfully achieving the project goals. Whether starting a new
project or porting an existing one, developers need to adapt to different development
environments and chip architectures. This document provides a guide to help developers
configure and use common development environments when working with G32R5xx series
MCUs (including G32R501 and G32R502).

To make full use of the information in this guide, users shall be familiar with the characteristics
of the devices in use. Refer to the following technical documents:

® G32R5xx/ G32R501 / G32R502 User Manual, Datasheet, Programming Manual, and
Migration Manual (AN1138)

® Core-related documents, including the Armv8.1-M Architecture Reference Manual, etc.
® SDK Quick Start Guide (AN1125)

This document describes project configuration in Keil MDK, IAR Embedded Workbench for Arm,
Eclipse, and pyOCD, covering project creation, build and link, download, and debug. Example
projects in the SDK are organized by device under paths such as “driverlib/g32r501/examples/”
and “driverlib/g32r502/examples/”.

This document guides readers through basic development skills for G32R5xx in the
environments above.
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Full Name and Abbreviation Description of Terms

The keywords and descriptions used in this document are as shown in Table 1.

Table 1 Abbreviation Description

Full name in English

English abbreviation

Configurable Static Memory Subsystem CFGSMS
Software SW
Hardware HW
Interface IF

AHB slave interface ahbs_if

www.geehy.com
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R5xx Series MCU Introduction

The G32R5xx (R5xx) series MCU is based on the Arm Cortex-M52 core. Among them:
® (G32R501 is a dual-/single-core Cortex-M52 device;

® (G32R502 is a single-core Cortex-M52 device.

On-chip memory and peripheral scale vary by orderable part number; ITCM / DTCM / SRAM
sizes can be configured through CFGSMS. Later chapters describe project and debug setup for
Keil MDK, IAR Embedded Workbench for Arm, Eclipse, and pyOCD. Example paths are split by
device (for example driverlib/g32r501 and driverlib/g32r502).
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MDK-ARM development tool chain

During the migration from Txx320F28004x series MCU to G32R5xx series MCU, the porting of
development tools is an important link. Code Composer StudioTM (CCStudio) integrated
development environment (IDE) and MDK-ARM are both commonly used tools in embedded
development.

This chapter will introduce how to migrate the existing CCStudio projects to the MDK-ARM
environment, and discuss in detail the compatibility of C language and assembly code, and the
configuration of linker script files.

Debugger Support

Debugger support for G32R5xx (including G32R501 / G32R502):

® Geehy-Link (WinUSB), DAP Link (the firmware version is CMSIS-DAP V2 and above)
® J-Link V12 (J-Link V7.94g and above)

® Ulink Pro

IDE Version

Please make sure to use Keil MDK V5.40 or higher.

Note: When the Device is Cortex-M52, F12 (Go to Definition) may not work on MDK versions below 5.43; use MDK
5.43 or later when source navigation is required. On MDK 5.43.1, some 16-bit register fields may display
incorrectly; use MDK 5.40 temporarily or verify values in the Memory window.

4.3

Note:

(D
(2
3

Project Operation

This section describes Pack installation, project open/create, build/download, and debug related
operations in Keil MDK.

Keil MDK 5.43 or later is recommended (Cortex-M52 / F12 and related capabilities).
Screenshots and step-by-step examples below use the v5.40 Ul; menu paths are equivalent on 5.43.

On MDK 5.43.1, some 16-bit register fields may display incorrectly; use 5.40 temporarily or verify values in

the Memory window.

4.4

Install Pack support

You can choose any of the following methods for installation:
Direct installation
1. Look for the file “Geehy.G32R5xx_DFP.x.x.x.pack” under the package directory of SDK.

2. Double-click the file and install in the pop-up installation interface (as shown in Figure 1)
according to the instructions.

Note: The following screenshots use a G32R501 example (target name often g32r501). When developing for
G32R502, select the matching G32R502 device/target, replace g32r501 with g32r502 in paths, and use
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r502_dbg.ini as the MDK initialization file.

Figure 1 Click to install Geehy.G32R5xxDFP.x.x.x.pack

Pack Installer *
Version 1.4.1.1

CAlzers\GeehyhappDatatiLocalkel_v543abaRMYemsiz-tool

Thiz program installs the Software Pack:

\Geehy GIZR5xx_DFP.1.0.3 pack

Destination Folder

|E:'\U sersiGeshpibppDatailocal\kel v543a\Packs

| Mest > | Cancel

Use Pack Installer (as shown in Figure 2)

1.  Open MDK-ARM v5.40.

2. Inthe menu bar, click “Project” — “Manage” — “Pack Installer”.
3. Inthe new window, select "File" — "Import...".

4. In the file browser, find “Geehy.G32R5xx_DFP.x.x.x.pack” under the package directory of
SDK, and select it.

5. Click "Open" to install.

www.geehy.com Page 8


https://www.geehy.com/

Document No.: AN1126

Figure 2 Import Geehy.G32R5xxDFP.x.x.x.pack in Pack Installer

VR A e e

@ Pack Installer - C:\Keil v540\Packs

Packs Window Help
Refresh
IpaRES pllldl Packs | Fyamnles |
Import from Folder... %
Manage Local Repositories...
Settings... 501 » SDK > V0.6 > package v O | & package REE P
Exit fes -
T SPEAR Ao - m @
% ABOV Semiconductor |34 Devi: ¥ 3D & N B - O ESidl) Foh
5% Active-Semi i
o i;?‘;z:]ieclz:wducmr Eg:::_ Em I@ Geehy.G32R5xx_DFP.1.0.0.pack 2024/8/30 17:37 Open-CMSIS-Pa... I 662
4% Ambiq Micro 16 Devil =EA
# % Amiccom 5 Devict Epa-]
% Analog Devices 14 Devi: ¥ =
=% APEXMIC 23 Devi e
5% ARM 51 Devil 4 P
© % BrainChip 1 Devict ==
#--% Cmsemicon 95 Devil L R (C)
+-% Cypress 691 De: - ¥ (D)
+--% Dialog Semiconductor |20 Devi_ o IS (E)
# % ELAN 1 Devic
2% EMD 50 Devi| b R
5% FMSH 11 Devi ™ .
=% Geehy 125 De
£ ¢ GigaDevice 388 Dey SHEE(N): |Geehy.G32R50¢ DFP.1.0.0.pack v| Software Pack - PACK (*.zip;* ~
% HDSC 120 De:
+--% Himax 2 Devict | BE
T W Ualbals A% M

4.5

Open the example project

1. Start MDK-ARM v5.40.

2. Click "Project" — "Open Project" in the menu bar.

3. Browse the path of the SDK project file you provide, select the corresponding “.uvprojx’

file, and then click "Open".

3

4.  Or after installing MDK-ARM v5.40, directly click the “.uvprojx” project file to open it.

Note: Please complete the above steps after Pack support installation; otherwise MDK-ARM will indicate that the

chip cannot be found.

4.6

Project establishment

1.  Start MDK-ARM v5.40.

2. Click "Project" — "New uVision Project" in the menu bar.

3. Select the path to save the project, enter the project name, and click "Save".

4. Inthe pop-up dialog box, select the appropriate G32R5xx series MCU model, and click

"OK" .

www.geehy.com

Page 9


https://www.geehy.com/

Document No.: AN1126

Figure 3 Select the microcontroller

=% G32R501 Series -
=4 G32R501
4% GIZRS01DMY
4% GI2RS01DNY
“t4 G32RS01DRY
=% G32RS01DVY

g3 G3ZRS01DVY:CPL
8 G32R501MY

<

4.7  File import

1. Make sure your new project is already open in the Project window.

2. Click "File Extensions, Books and Environment...".

Figure 4 File Extensions

ﬁ File Extensions, Books and Environment...

Manage Project ltems

3. Click "Source Group 1" or the folder where you want to add files, and select "Add Files...".

4. Inthe pop-up file browser, find and select the source files to be imported (e.g. .c and .h

files), and then click "Add".

www.geehy.com
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Figure 5 Add source files

Eresw

Manage Project ltems >

Froject Items |FoldersiExtension5 | Books |FProject InfofLayer |

\Project Targets: : Files: wr o+
system_g32i501.c

driverlib startup_g32r501.c

user device.c

Set as Current Target | | Add Files... |I
()4 I Cancel | Help |

5. To create a new source file, right-click "Source Group 1" and select "Add New Item"; enter
the file name, select the file type (e.g. C file or assembly file), and click "Add".

6. Select "Project" — "Options" in the menu, check "Include Paths" under the "C/C++" tab,
and ensure that all necessary library file paths have been added (as shown in Figure 6).

Figure 6 Add include paths

K Options for Target 'g32r501' Folder Setup

Device | Target | Dutput | Listing| Vser | C/CH (AC8) fhzn | Linker | Debug | Utilities | Setup Compiler Include Paths b SE 3K 4

F Symbols LA device_support'g32r501 \common'device \CMSIS Core Include:
LA Mdeviee_support g 32r501\common device \G
Define: |_G3ZR50TXX____ARM_ARCH_8M_MAIN___ARM_TARGET_COPROC,_G32R501_,_ CORE_C LA deviee_supportg32r501 \common device \Geehy\system_launchboardinclude
LA Meviee Jsupport'g32r501 \commen'include
Undefine: [ LA Meviee support'g32r50T headers\include
A\ \boards_supportlaunchboardinclude
- VAN driver
Language / Code Generalion TV eeine
[~ Execute-only Code Wamings: [AC54ke Wamings +|  Language C: [c11 - VAL Nibraries\dsp\FPUtinclude:
) LA Nibraries\dsp\WCLNinclude
Optimization: |-00 ~| ™ Tum Wamings into Errors Language C++: [ce+11 - VAN Nibraries dsp \FixedPoirtinclude
[T I Plain Charis Signed ¥ Shert enums/wehar VAN Nibraries'math\FP UastRTS tinolude:
[~ Splt Load and Store Multiple I Read-Only Postion Independent [ use RTTI
[V One ELF Section per Function ™ Read-Write Posttion Independent [~ Mo Auto Includes

|ﬂ§;‘:‘e I\.\mdude‘.\.\.\ . \device _supportig32r501\common \device \CMS|S \Core include:. . J
s i I

Misc
o I-mcpu:conat-m.‘:Zmodspmnfp dp+cdecpD mno-unaligned-access
Compiler  [xc std=c11 ~tanget’ none-zabi -mcpi \52+pachti -mfloat-abi-hard < A
cortrol  |4notti funsigned-char fshort-enums fshot-wchar
string v
0E | Cancel Defalts Kelp
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4.8 Configure macro definition
In "Project"->"Options", select the "C/C++" tab, add the required macro definition, and configure
the corresponding compilation control.
Figure 7 Configure macro definitions
KA Options far Target 'g32r501'
Device I Target] Dutput] Listingl User A=m ] Lin](erl Debug I Utilitiesl
Preprocessor Symbols
Define: |M_MAIN_._AF~!M_TAHGET_COPHOC._GEIZHSN_._COHE_CPUﬂ_.GBZF{Em_LAUNCHEOAHD
Undefine:
4.9 Compilation command control
In MDK-ARM, compilation commands can be controlled through the "Misc Controls" under the
"C/C++(ACB)" tab in the "Options for Target" window of the project attributes. Under the
"C/C++(ACB)" tab, users can set the preprocessor directives, compiler flags, and so on, refer to
the compiler command support in Table 2; for more related information, please consult the help
documentation in MDK.
Table 2 Compiler Command
Scalar FP Custom Datapath
Scalar FP Scalar FP MVE MVE FP
Characteristic/Option double-precisio Extension
half-precision | single-precision integer half-precision
n (CDE) cp0
Not
cortex-m52 Included Included Not included Included Not included
included
cortex-m52+ Not
Included Not included Included Included Not included
nomve included
cortex-m52+
Not
nomve.fp+ Included Not included Included Included Not included
included
nofp.dp
cortex-m52+
Not
nomve+ Not included Not included Included Included Not included
included
nofp.dp
cortex-m52+
Not
nomve.fp+ Included Not included Not included Included Not included
included
nofp
cortex-m52+ Not
Included Included Not included Not included Not included
nopachbti included
www.geehy.com Page 12
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Scalar FP Custom Datapath
Scalar FP Scalar FP MVE MVE FP
Characteristic/Option double-precisio Extension
half-precision | single-precision integer half-precision
n (CDE) cp0
cortex-m52+
Not
nomve+ Included Not included Not included Not included Not included
included
nopachbti
cortex-m52+
nomve.fp+ Not
Included Not included Not included Not included Not included
nofp.dp+ included
nopachbti
cortex-m52+
nomve+ Not
Not included Not included Not included ) Not included Not included
nofp.dp+ included
nopacbti
cortex-m52+
nomve.fp+ Not
Not included Not included Included Not included Not included
nofp+ included
nopacbti
cortex-m52+ Not
Not included Not included Not included Not included Included
cdecp0 included
Figure 8 MDK compiler documentation
@ ARM Development Tools
8 @ « &
BE = = 8 SN0
820 | s | wwe | w0 | ~

[8) Arm Development Tools
Vision® User's Guide

={ (@ Arm Compiler 6 User's Guides

& () Compiler Reference Guide

B Compier Getting Started Guide
& @ Migration and Compatibility Guide

Note

&) Arm Compiler for Embedded 6.23 documentation
@ 3 ArmA® Compiler for Embedded Tools Overview
£ 3 armclang Reference
& 23 armelang Command-fine Opticns
@ (3 -C (armelang)
@ () Compiler-specific Keywords and Operators
@ () Compiler-specific Function, Variable, and Type Attributes
@ (2] Compiler-specific Intrinsics
® (1 Compiler-specific Pragmas
T =3 ACLE support
[3) Predefined macros
(3] Infine functions
3] Volatile varisbles
(%) Half-precision floating-point dats types
[£) Half-precision floating-point number format
[£] Half-precision floating-point intrinsics.
[2) Library support for_Float16 data type
[2) BFloat16 floating-point number format
) TT instruction intrinsics
) Non-secure function pointer intrinsics
| Supported architecture features
Supported architecture festure combinations for sped]
@ (] armclang Integrated Assembler

1 (2 armclang inline assembler
8 ) armiink Reference
# 2 fromelf Reference
# 2 armar Reforence
# 2 armasm Legacy Assembler Reference
® £ Supporting Information Appendix
8 Intended audience
) Revisions
) Useful resources
= @ Errors and Warnings Reference Guide
® @ Libraries and Floating-Point Support User Guide
@ @ Debugger Adapter User's Guides
% @ Getting Assistance
# @ Licensing User's Guide

< >
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For armelang, the options in the tables assume that you also include --carget=arm-arm-none-sabs

Supported architecture feature combinations for specific processors

For some Arm processors, the armelang option -mcpu and the armlink and fromelf option --cpu support specific combinations of the architecture features

The default options in an Integrated Development Environment (IDE) might be differcnt and might override the default options for the toolchain

1f you are building a validation test provided as part of the IP deliverables for your processor, see the Release Notes and makefiles included in those deliverables for details of the command-line options being used.

Combinations of architecture features supported for the Cortex®-MS52 processor

The following M-profile Vector Extension (MVE), Floating-point (FP), and PACBTI combinations for the Cortex®-MS2 processor are supported:

Note

Do not use the armlink option ~-cpu when nking.

Combinations of architecture features supported for the Cortex ®-M52 processor

Scalar FP half-precision  Scalar FP double- 7 MVE FP half precision  M-profile PACBTI 2 S R =
and single-precision precision MVE integer and single-precision Exteasion’ armclang option -mcpa armlink option —-cpu  fromelf option --cpu

Inchided Inchded Inchided Inclded Included Armve

Inchided Inciuded Not incladed Not inchded Inchuded 5 z

Inchuded Notinchded Inchuded Not inchided Inchuded corvex: ve.fpsnofp.ap -

Included Not inchided Not included Not inchided Inchuded £p.p

Not inchuded Not inchided Inchuded Not inchided Inchided Lfpenotp

Inchided Included Inchided Included N

Inchuded Included Not included Not included Not included ve+nopacbtl

Inchuded Not inchuded Included Not inchided Not included N

Inchided Notinchded Not inclided Notincluded Not inchided SR s

Not included Not inclded Inchuded Not inclded Not included e

Table notes

! Although the M-profile PACBTI Extension is enabled by default, armeclang does not automatically insert PACBTI instructions into user code by defauk. You masst also use the armelang option -zbxan

generate the PACBT] instructions. Also, the M-profile PACBTI variant of the Arm C lbraries is not selected by default. For more information, see the -mbranch-protection and - -ibrary

2

Combinations of architecture features supported for the Cortex®-MS55 processor

ecurity=pro

2 The --cpushzmve. 1-M. Main.mve option for the ELF processing utity fromelf is required to cnable successfl disasscmbly of all Arm®v8.1-M and MVE instructions
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Figure 9 Compilation command control

K3 Options for Target 'g32r501'

Devicel Target I Outputl Listingl User C/C++ (ACE) | Asm I Linker I Debug I Utilitiesl

Preprocessor Symbols
Define: I_G32R501 XX__.__ ARM_ARCH_8_1M_MAIN__,_ ARM_TARGET_COPROC.__G32R501__,_ CORE,
Undefine: I

Language / Code Generation

I~ Execute-only Code Wamings: IAC54ike Wamings zl Language C: [c11 ZI
Optimization: |-00 v| I Tum Wamings into Errors Language C++: [c++11 ~|
I Link-Time Optimization I™ Plain Charis Signed [V Short enums/wchar
[~ Split Load and Store Muttiple I~ Read-Only Posttion Independent [~ use RTTI
[V One ELF Section per Function I~ Read-Write Posttion Independent |~ No Auto Includes
hg';hde [\ Nnclude:.\.\.\.\.\.\.\. \device_support\g32:501 \common \device\CMSIS\Core\include:.\.\ J
s
Misc
- d lmopuxortemeZ#cdech

Compilation optimization level settings

MDK-ARM provides multiple optimization level settings, which can be adjusted at the global,
single-file, and single-function levels:

1.  Global optimization level settings: In the "Options for Target" window, select the "C/C++"
tab, and then select an appropriate optimization level from the "Optimization" drop-down
menu.
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Figure 10 Global optimization level

kA Options for Target 'g32r501°

Device | Target | Output | Listing | User

Preprocessor Symbols

C/C++ (4C8) Jasm
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2. Single-file optimization level settings: Right-click a specific source file, select "Options for
File...", and then set the optimization level in the "C/C++" tab.

Figure 11 Per-file optimization level
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3. Single-function optimization level settings: Specific compiler instructions can be used for
optimization setting before the function, e.g. using __ attribute__ ((optnone)) to declare no
optimization or use of __attribute__ ((optimize("02"))) for optimization.

4.11

Program compilation

1. Inthe menu bar, click "Project" — "Build Target" (or directly click the "Build" button on the

toolbar, or press "F7").
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Figure 12 Build the project
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2 Build target files

2. After the compilation process is completed, check for any errors or warning messages in
the output window. If there are errors, make corresponding modifications according to the
prompt.

4.12 Program download
1. Click "Project" — "Options" in the menu bar.
2. Inthe pop-up dialog box, select the "Debug" tab.

3. Inthe "Use" drop-down menu, select the appropriate debugging probe (for example
Geehy-Link or J-Link; see the J-Link download and Devices registration subsections later
in this chapter).

4. Open Options for Target; in the "Utilities" tab, select the appropriate downloading tool.

5. Click "Settings" to load the specific download script file (when the probe is Geehy-Link).

Figure 13 Select the download algorithm / flash programming file

kA Options for Target 'g32r501° >

Device | Target | Qutput | Listing | User |cC/C++ (4C8) |dsn | Linker | Debug

Configure Flash Menu Command

(@ Use Target Driver for Flash Programming [+ Use Debug Driver

— Use Debug Driver — Settings | [+ Update Target before Debugging

Init File: |.\r50‘|_key.ini J Edit.

6. On the toolbar, click the "Download" button (small arrow icon) or select "Flash" —
"Download" from the menu (or press "F8" directly).

Figure 14 Download the program

e e ] 8] gs2rs01 N B

¥4 Download (F8)

*
*

Project

=% Project: project Download code to flash memory

7. Ensure that the target device is connected, wait for the download to be completed, and
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view the output window to confirm the download status.

4.13 Program Debug

4.13.1 J-Link Debug

4.13.1.1 Install J-Link device support (required first)

SEGGER J-Link does not recognize G32R501 / G32R502 by default. Before debugging with J-
Link, install the device database, connect script, and Flash algorithm from the SDK into the
local JLinkDevices directory. After installation, J-Link tools can select the matching device
name; you usually do not need to copy a “.jlinkscript” into each project.

Software and hardware

® SEGGER J-Link software must support Cortex-M52 (reference: J-Link V7.94g or later;
newer recommended).

®  Prefer J-Link probe V12 or later.
Files to prepare

® G32R501: from “device_support/g32r501/common/Jlink/” take “G32R501.xml” and
“Geehy_G32R501_ConnectCore.jlinkscript”; from SDK “package/FLM/” take
“G32R5xx_Program_Algorithm.FLM” (for OTP debug also take “G32R5xx_OTP.FLM”).

® (G32R502: from “device_support/g32r502/common/jlink/” take “G32R502.xml” and
“Geehy_G32R502_ConnectCore.jlinkscript”; from SDK “package/FLM/” take
“G32R502_Program_Algorithm.FLM” (for OTP debug also take “G32R502_OTP.FLM”").

The FLM files in SDK “package/FLM/” take precedence; if the DFP pack contains same-named
algorithm files, their content should match the SDK copies. Copy the three files (xml, jlinkscript,
main Flash FLM) into the same J-Link Devices install directory.

Windows installation

1. In File Explorer address bar, enter “%APPDATA%\SEGGER\JLinkDevices\” and press
Enter (create if missing).

2. Create “Geehy\G32R501\” and/or “Geehy\G32R502\".
3. Copy the three files for that device into the folder. Examples:

® G32R501:
“C:\Users\<your_user>\AppData\Roaming\SEGGER\JLinkDevices\Geehy\G32R501\"

® G32R502:
“C:\Users\<your_user>\AppData\Roaming\SEGGER\JLinkDevices\Geehy\G32R502\"
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4.

Close and reopen all J-Link related programs (J-Flash, Ozone, IDE debug sessions,
JLink.exe, etc.) so the device database reloads.

Linux / macOS

Copy the same three files to:

G32R501: “SHOME/.config/SEGGER/JLinkDevices/Geehy/G32R501/

G32R502: “$HOME/.config/SEGGER/JLinkDevices/Geehy/G32R502/

Verify after installation

1.

2.

Open J-Link Commander (“JLink.exe”) or J-Flash.

Enter “device ?” and review the device list.

Confirm the vendor Geehy lists the expected part names, for example:
G32R501 single-core examples: “G32R501VY” / “MY” / “RY” / “NY” / “RC”
G32R501 dual-core examples: “G32R501DVY” / “DMY” / “DRY” / “DNY”
G32R502: “G32R502MC” / “KC” / “CC” | “RC”

Connect the target board and run an erase or program once to confirm DCS unlock and
Flash programming.

Note: If Zone1 / Zone2 CSM passwords in OTP were changed from factory defaults, edit “Z1_CSM_Buff" /
“Z2_CSM_Buff” at the top of the corresponding “Geehy G32R501_ConnectCore.jlinkscript” or
“Geehy_G32R502_ConnectCore.jlinkscript” before copying into JLinkDevices.

4.13.1.2 Configure J-Link in Keil MDK

After the previous section and restarting tools:

1.

2.

Open Options for Target.

In Device, select the G32R501 / G32R502 part that matches the board (must match
installed J-Link Devices names, for example G32R501DVY or G32R502MC).

On the Debug tab, select J-Link / Cortex-M.

Ensure the MDK project folder has the matching initialization file and set Debug —
Initialization File:

G32R501: “r501_dbg.ini”

G32R502: “r502_dbg.ini”

The ini handles Keil-side MSP/PC/DCS init and is independent of the JLinkDevices connect
script; both must be correct.
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1.  After the local device pack is installed, projects usually do not need a separate
“jlinkscript”; “G32R501.xml” / “G32R502.xml” bind the ConnectCore script automatically.

2. When using J-Link Debug, clear any leftover download Init File under Utilities if old
settings remain.

3. Build, download, then click Debug to start a session (breakpoints, variables, single-step,
etc.).

Note: Copying “JLinkSettings.JLinkScript” into each project is obsolete; connect scripts are supplied by the local
JLinkDevices pack.

4.13.2 GEEHY LINK Debug

1. Open the project options: Select "Options for Target".
2. Inthe "Debug" tab, choose the appropriate Debugger.

3. Inthe "Settings" menu, click the "Load" button to load a specific Debug initialization script
file.

Figure 15 Select CMSIS-DAP and the Debug initialization script

KA Options for Target 'g32r501° >

Device| Target | Output | Listing | User | C/C++ (4C8) |dsm | Linker Utilities |

(" Use Simulator with restrictions Settings | F Use: |CMSIS-DAP ARMvE-M Debugger ﬂ Settings ||

[ Limit Speed to Real-Time

[+ Load Application at Startup [+ Runto main() [+ Load Application at Startup [+ Runto main()

Initialization File: Initialization File:

| J || [vsoi_cbgini || ear |
Restore Debuag Session Settings Restore Debug Session Settinas

4.  After downloading, click the "Debug" button to start debugging the program; in debugging
mode, you can set breakpoints, view variables, and single-step execution.

4.14 C Language Compatibility

When migrating the tool chains, the compatibility of C language code needs special attention.
Different compilers may have differences in file format support, built-in functions, memory
operation, and data type. To ensure that the code can be compiled and run correctly in a new
compilation environment, necessary adjustments and optimization shall be made on the
existing code.

4.14.1 File format support

Support .c/.h files.
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Floating-point constants

Per ISO/IEC C, an unsuffixed floating constant has type “double”; suffix “f” or “F” gives “float”;

nlu

suffix “I” or “L” gives “long double”. Append “f’ to constants that must be single precision.

Use of sizeof

Different compilers and architectures may have differences in the size of data type, so special
attention shall be paid to the results of the sizeof operator on different platforms. A size
comparison of common data types on G32R501 and Txx320F28004x is provided in Table 3.

Table 3 Size Comparison of Different Data Types on G32R501 and Txx320F28004x

Data type G32R501 Txx320F28004x
char 1 1
short 2 1

int 4 1
long 4 2

long long 8 4
float 4 2
double 8 4

long double 8 4
void 4 2
int8_t 1 1
uint8_t 1 1
int16_t 2 1

uint16 _t 2 1
int32_t 4 2
uint32_t 4 2
int64_t 8 4
uint64_t 8 4

Assembly Compatibility

There may be significant differences in instruction set and assembly syntax among different
target platforms, so the existing assembly code needs to be rewritten and adapted to ensure
correct operation on the new platforms.

www.geehy.com Page 20


https://www.geehy.com/

Document No.: AN1126

4.15.1 File format support

ACE6 is based on LLVM and Clang technology, mainly using GNU-style assembly syntax.
Assembly file formats supported by AC6:

.s file: GNU-style assembly file format.

Meanwhile, AC6 supports the use of inline assembly in C functions.
4.15.2 Assembly code format requirements

Single assembly file: Here is a simple assembly code example, which defines an assembly
function add, used to add two integers. The content of the file “add.s” is as follows:

.syntax unified

.global add

.type add, %function

add:

@ Function entry

@ Parameters: r@ and ril

@ Return value: ro

adds r@, ro, rl @ Add r@ and rl, store result in ro
bx 1r @ Return to calling function

.end

Use inline assembly in C function: The following is an example of using inline assembly in C
function, and an inline assembly function add_inline is defined to add two integers:

// Inline assembly function

static inline int add_inline(int a, int b) {
int result;
__asm volatile (

"adds %0, %1, %2\n"

: "=r" (result) // Output operand
:"r" (a), "r" (b) // Input operands
"cc" // Clobbered registers

)5

return result;

4.16 Linker Script Files

The linker script files are used to define the memory layout and section allocation of the
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program. In the migration process, it is necessary to use linker script files in the corresponding

format according to different target platforms and development environments. The G32R5

series MCU uses linker script files in the ".sct" format in the MDK development environment,

which comply with Arm Company's specifications.

Differences in linker script files

File format:

The G32R5 series MCU uses linker script files in the ".sct" format, which comply with Arm
Company's specifications.

Txx320F28004x uses the linker script files in ".CMD" format, which comply with the
company's specifications.

Memory layout and section allocation:

The “.sct” file of the G32R5 series MCU arranges memory allocation by defining the load
region and execution region.

The “.CMD” file of Txx320F28004x arranges memory allocation by defining the Memory
section (MEMORY) and section allocation (SECTIONS).

RAM Operation

The Txx320F28004x compiler supports the Progma syntax, which tells the compiler that if a

specific function, target file, or the attributes of a section of code are modified, such as
CODE_SECTION, a Section is assigned to a certain function, and its usage is as follows:

# pragma CODE_SECTION(funcA, "codeA")

G32R5 can implement the same function using the following statement:

__attribute__ ((section("xxx")))

Where, xxx represents the SECTION name which a certain function or global variable is

assigned. During use, users can refer to the following format:

__attribute__ ((section("itcm.ramfunc"))) void SysCtl delay(uint32_t count){}

You only need to specify the attributes when defining functions and variables.

Note: When using “__attribute__ ((section("itcm.ramfunc")))’, a declaration of the “itcm.ramfunc” field in the .sct
(linker script) is required: “.ANY (itcm.ramfunc)”
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5 IAR Embedded Workbench for Arm development tool
chain

5.1 Debugger Support

Please refer to Chapter 4.1.

52 IDE Version
® (G32R501: use IAR Embedded Workbench for Arm 9.60.2 or later.

® G32R502 series: IAR Embedded Workbench for Arm 9.70.4 or later is required,;
versions below that do not meet development requirements for this series.

5.3 Install the Chip Support

Before officially using IAR Embedded Workbench for Arm to develop G32R5 series MCU,
please install the chip support package first. The path for chip support
is: ..\utilities\G32R5xx_AddOn\G32R5xx_AddOn_vx.x.x.exe

Open G32R5xx_AddOn_vx.x.x.exe with the administrator rights and go to the interface for
selecting the path to install the chip support. This path is the installation path for IAR Embedded
Workbench for Arm, e.g. the example: D:\iar\ewarm-9.60.2\.

Figure 16 Install chip support with G32R5xxAddOnvx.x.x.exe

Bl Geehy G32R5xx Device AddOn Package to IAR 1.0.0 Set...

Destination Folder
Select the file directory for installation (IAR. installed file directory) .

This AddOn will install into the following product folder. To install to this folder,press
'Install'. To install to a different folder,press ‘Browse' and select another folder.

Destination Folder

|| D:Yiar\ewarm-9.60.2Y I Browse...

Space required: 2.7 MB
Space available: 193.9 GB

< Back Install Cancel

If the software cannot detect the IAR Embedded Workbench for Arm installation path on the
computer, manually select the installation root directory (not a subfolder such as “config”
under the install tree).

After selecting the correct path and adding the chip support, open IAR Embedded Workbench
for Arm, select "New project”, and in the chip selection tab, the G32R5 series MCU list can be
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5.4  Project Operation
5.5 Open the example project
1. Start IAR Embedded Workbench for Arm 9.60.2.
2. Click "File" — "Open Workspace..." in the menu bar.

3. Browse the path of the SDK project file you provide, select the corresponding .eww file,
and then click "Open".

4. Or, after installing IAR Embedded Workbench for Arm 9.60.2, directly click the project file
".eww" to open it.

Note: Please complete the above steps in Section 5.3 Install Chip Support; otherwise, the IAR Embedded
Workbench for Arm will prompt that the chip cannot be found.

5.6 Project establishment
1. Start IAR Embedded Workbench for Arm 9.60.2.
2. Click "Project" — "Create New Project” in the menu bar.
3. Select "Tool chain" as "Arm".
4. Select the "main" under "C" and then click "OK".

5. Select the path to save the project, enter the project name, and click "Save".
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6.

7.

8.

Figure 18 Create New Project

Create Mew Project

Toal chain: A w

Froject templates:

; ~
=1 asm
----- ) asm [&RM 32-bit)
o [2) asm [Cortex-)
|:—:|{:| C++
L[] main
=-@ac
..... Ey'
f ) shared object [0
----- [2y DLIB C [with some runtime support For T+
----- [2y DLIB Co+ [C++14 with exceptionz and RTTI]
----- [2y Extemally built executable W
Dezcription
C project uzing default taol zefttings including an empty main.c file.
Cancel
Right-click the project name and select "Options...".
Select "Device" under "Target" in "General Options".
Select the appropriate G32R5xx series MCU model, and click "OK".
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Options for node "project”

Category:

[General options — I8
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Linker
Build Actions
Debugger
Simulator
CADI
CMSIS DAP
E2/E2 Lite

5.7 File import

Figure 19 Select the microcontroller

Library Configuration Library Options 1 Library Options 2
Target 32-bit 64-bit Output

Processor variant

O Core Cortex-M52 v

@® Device Geehy G32R501VY

OCMSIS-Pack  None

1. Make sure your new project is already open in the Project window.

2. Right-click the project name, select "Add", and then select "Add Files".

Figure 20 Add source files

=} Iproject - Dek
main.c

Options..
Make
Compile
Rebuild All

Clean

C-STAT Static Analysis »

Stop Build

Remove

3. Inthe pop-up file browser, find and select the source files to be imported (e.g. .c and .h
files), and then click "Add".

4. If a new source file is needed, click "File" on the toolbar and select "New File"; press

"Ctrl+S" to save, enter the file name and type, then add as above.
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Configure header file path and macro definition

1. Right-click the project name and select "Options...".

2. Select “Preprocessor” under the “C/C++ Compiler” tab.

Figure 21 Configure include paths and macros
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3. Add all necessary library file paths in “Additional include directories: (one per line)”.

4. In Defined symbols: (one per line), add the required macro definitions.

Compilation optimization level settings

IAR Embedded Workbench for Arm provides multiple optimization level settings, which can be

adjusted at the global, single-file, and single-function levels:
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1.  Global optimization level settings: Open the "C/C++ Compiler" tab and then select the
appropriate optimization level in "Optimizations".
Figure 22 Global optimization level
Options for node "projec x
ez Factory Settings
General Options s [ Muiti-file: Carnpilation
Static Analysis Dizcard Unused Publics
Runtime Checking
C/C++ Compiler ist reprocessor iagnostics ncodings xtra Options
| cic++ I L Prep Diag Encoding E Op
gisui:l::;nverter Language 1 Language 2 Code Optimizations Cutput
Custom Build
Linker Level Enabled
Build Actions ) None [JCommon subexpression elimination
Debugger [JLoop unrolling
Simulator ® Low [JFunction inlining
E:ﬂgis oap () Medium [1Code motion
_ . []Type-based alias analysis
EEIBEELIE O High []5tatic clustering
Gﬂmiuer Balanced [Jinstruction scheduling
Ljet []Vectorization
Hinkf)-Trace Mo size constraint:
2. Single-file optimization level settings: Right-click a specific source file, select "Options...",

check "Override inherited settings", and then select the appropriate optimization level in

"Optimizations".

www.geehy.com

Page 28


https://www.geehy.com/

Document No.: AN1126

Figure 23 Per-file optimization level
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3. Single-function optimization level settings: Specific compiler instructions can be used
before the function to set the optimization level, e.g. declaring no optimization using
“ Pragma("optimize=none")”.

5.10 Program compilation

1. Inthe menu bar, click "Project" — "Make" (or directly click the "Make" button on the
toolbar, or press "F7").

Figure 24 Build the project

0L R@-= 0 » _:dh
0 Make (FT)
Make the active project (build files as
| needed)

2.  After the compilation process is completed, check for any errors or warning messages in

the output window. If there are errors, make corresponding modifications according to the
prompt.

5.11 Program Debug (download)

1. Right-click the project name and select "Options...".
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2. Inthe pop-up dialog box, select the "Debugger” tab.

3. Inthe "Driver" drop-down menu under the "Setup" tab, select the appropriate Debugger

(e.g. Geehy-Link (CMSIS DAP), J-Link, etc.).

Categon:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Azzembler
Output Converter
Custom Build
Linker
Build Actions
Debugger
Simulator
CADI
CMSIS DAP
E2/E2 Lite
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GHIMK
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JLinkfJ1-Trace
TI Stellaris
Mu-Link
PE micro
STLIMK
Third-Party Driver
TI MSP-FET

Figure 25 Select the Debugger
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4. Right-click the project name again, select "Options...", and open the "Debugger" tab.

5. Check "Use command line options" under the "Extra Options" tab, and add the DCS key

and boot-address options to "Command line options", for example:

--cdecp=0

--macro_param _DCS_ZONE1_CSMO=OxFFFFFFFF

--macro_param _DCS_ZONE1_CSM1=0@xFFFFFFDC

--macro_param _DCS_ZONE1_CSM2=0xFFFFFFFF

--macro_param _DCS_ZONE1_CSM3=0OxFFFFFFFF

--macro_param _DCS_ZONE2_CSMO=0xFFFFFFFF

--macro_param _DCS_ZONE2_CSM1=0OxFFFEDFFF

--macro_param _DCS_ZONE2_CSM2=0OxFFFFFFFF

--macro_param _DCS_ZONE2_CSM3=0xFFFFFFFF

--macro_param _SET_PC_BOOTADDR=0x08000000
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® “--cdecp=0": enables CDE support

® “-macro_param _DCS_ZONEx_CSMx”: DCS key support; not required when the default

key is used

® “-macro_param SET PC _BOOTADDR”: sets the boot address; not required when the
default is 0x08000000

C/C++ Compiler
Azzembler
Output Converter
Custom Build
Linker
Build Actions
Debugger
Simulator
CADI
CMSIS DAP
E2/E2 Lite
GDE Server
GHIMK
I§et
JLinkfJ1-Trace
TI Stellaris
Mu-Link
PE micro

Figure 26 Configure Debug command-line options

Setup

Authentication

Download

Images

Extra Options

| []Use command line options |

Command line options: (one per

Multicore

Plugins

--macro_param _DCS ZONE1_CSMO=0xFFFFFFFF
--macro_param _DCS ZONET_CSM1=0=FFFFFFDC
--macro_param _DCS ZONE1_CSM2=0xFFFFFFFF
--macro_param _DCS ZONET_CSM3=0xFFFFFFFF
--macro_param _DCS FONE2 CSMO=0=FFFFFFFF
--macro_param _DCS FONE2_CSM1=0xFFFEDFFF
--macro_param _DCS FONE2_CSM2=0=FFFFFFFF
--macro_param _DCS FONE2_CSM3=0=FFFFFFFF
--macro_param SET PC BOOTADDR=0x08000000

6. On the toolbar, click "Project" and select "Download"; use "Erase memory", "Download
active application", or "Download file..." as needed.

7. Click the "Download and Debug" button on the toolbar or press "Ctrl+D" to start

debugging.

O

11

Figure 27 IAR Download and Debug

l]
T

(O Download and Debug (Ctrl+D)

Download the application and start
the debugger

8. In debugging mode, you can set breakpoints, view variables, and single-step execution.

Problems in Debugging
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During debugging, the Flash content in the Memory window does not update.

Reason: The AccType of the Flash corresponding Memory region in the ddf (device description
file) is set to "R", which means the Debugger has read-only access to the Flash and cannot
modify its content. Therefore, the Debugger will not update the values of the corresponding
Memory region during the debugging process.

Figure 28 .ddf file (excerpt)

[Memory]
H Name AdrSpace StartAdr EndAdr AccType Width
Memory = Boot_ ROM Memory 0x10000000 0x1001FFFF R
Memory = Secure_ ROM Memory 0x10020000 O0x1002FFFF R
Memory = ITCM_Flash Memory 0x00100000 O0x0019FFFF R
Memory = BusMatrix Flash Memory 0x08000000 0x080SFFFF R
Memory = CPUO_ITCM Memory 0=00000000 0x0000BFFF RW
Memory = CPUL_ITCM Memory 0x00000000 O0x00001FFF RW
Memory = CPUO_DTCM Memory 0x20000000 0x20003FFF RW
Solution:

® Enable “Disable Debugger Cache”

Figure 29 Disable Debugger Cache

Project CMSIS-DAP  Tools Window  Help

E Memory Configuration...

v | Enforce Memory Configuration

Disable Debugger Cache

Leave Target Running

® Change the Cache Type of the Flash corresponding Memory region to RAM. Click on
Memory Configuration to enter the Memory Configuration window and modify the Cache
Type.
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Figure 30 Modify Cache Type

It iz important for C-SPY that the target memory iz described fully and accurately. Your project settings normally specify this, az follows.

Factory ranges

Selected device description file in Project Options:

C:Miarhewarm-9.60. 2y armiconfighdebuggertGeehy G 32R501 D7 ddf

It specifies the following default memary ranges:

Extra attributes

Ok

Cancel

[ &ccess width [8.16,32.64)

Zone Name Edit Memory Range
Memory CPUB_ITCM
Memory CPUL_ITCM Memory range
Memory ITCM Flash one;
Memory BusMatrix_Flash ey ¥
Memary Boot_ROM Start address: End address:
Memary Secure_ROM [0+8000000 | [oweasti
Memory CPUB_DTCM £40 khytes
Cache type:
Uszed ranges e
This is the memary configuration that will be used. Yo O ROM/Flash
Zone Start End (O Uncached/SFR
Memory axdaaaoage BxBeeaEFFF
Memory 2x00000208 @xaaaalFFF
Memory Ax0a100000  Ox@B19FFFF ROM/Flash 648 kbytes
[Memory FFF ROM/Flash 548 kbytes| °
Memory ax19000000  Ox1BQLFFFF ROM/Flash 128 kbytes
Memory ax19820000  Ox18@2FFFF ROM/Flash 64 kbytes
Memory @xzoaaoage 8x288@3FFF RAM 16 kbytes

()3
Cancel
~
v
~ Mew...
(=10
Remave
Usze Factary
v

axEeeeee-axsasffff
648 kbytes (ROM/Flash})

® Modify the AccType of the Flash corresponding Memory region in the ddf file to RW.

[Memory]
P

Memory =
Memory =
Memory =
Memory =
Memory =
Memory =
Memory =
Memory =

Name
Boot_ROM

Secure_ROM
ITCM_Flash
BusMatrixz Flash

CPUO_TITCM
CPULl_ITCM
CPUO_DTCM
CPULl_DTCM

5.11.1 J-Link Debug

5.11.1.1 Install J-Link device support (required first)

Figure 31 Modify .ddf AccType

AdrsSpace
Memory
Memory
Memory
Memory
Memory
Memory
Memory
Memory

StartAdr
0x10000000
0x10020000
0x00100000
0x08000000
0x00000000
0x00000000
0x20000000
0x20000000

Endadr
0x1001FFFF
0x1002FFFF
0x0019FFFF
0x0809FFFF
0x0000BFFF
0x00001FFF
0x20003FFF
0x20001FFF

AccType

o m|m m w
sjE

RW
RW

Width

SEGGER J-Link does not recognize G32R501 / G32R502 by default. Install the device pack
before use; otherwise IAR cannot select the chip correctly.

Files to prepare
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® G32R501: from “device_support/g32r501/common/Jlink/” take “G32R501.xml” and
“Geehy_G32R501_ConnectCore.jlinkscript”; from SDK “package/FLM/” take
“G32R5xx_Program_Algorithm.FLM” (for OTP debug also take “G32R5xx_OTP.FLM”).

® (G32R502: from “device_support/g32r502/common/jlink/” take “G32R502.xml” and
“Geehy_G32R502_ConnectCore.jlinkscript”; from SDK “package/FLM/” take
“G32R502_Program_Algorithm.FLM” (for OTP debug also take “G32R502_OTP.FLM”").

The FLM files in SDK “package/FLM/” take precedence; if the DFP pack contains same-named
algorithm files, their content should match the SDK copies.

Windows

1. In File Explorer, enter “APPDATA%\SEGGER\JLinkDevices\” and press Enter (create
the folder if missing).

2. Create “Geehy\G32R501\” or “Geehy\G32R502\” and copy the three files into it.

3. Example:
“C:\Users\<your_user>\AppData\Roaming\SEGGER\JLinkDevices\Geehy\G32R501\"

4. Close and reopen IAR and other J-Link tools.

Linux / macOS

Copy to “SHOME/.config/SEGGER/JLinkDevices/Geehy/G32R501/” or “.../G32R502/".
Verify

Open J-Link Commander, enter “device ?”, and confirm the Geehy vendor lists the expected
part (for example “G32R501DVY”, “G32R502MC”).

If OTP keys were changed, edit “Z1_CSM_Buff’ / “Z2_CSM_Buff’ at the top of the ConnectCore
script before copying to the directory above.

5.11.1.2 Configure J-Link in IAR

1. Right-click the project name and choose Options....
2. Open the Debugger tab; under Setup — Driver, select J-Link.

3. Choose the G32R501 / G32R502 part that matches the board (must match installed J-Link
Devices names).

4. When using the J-Link Flash algorithm above, disable IAR Use flash loader(s) to avoid
conflict with the J-Link-side algorithm.

5. Confirm download and reset options, connect the target, download, and enter debug.

Note: DCS unlock on connect/reset is handled by the installed ConnectCore script; you usually do not copy a
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standalone “jlinkscript” into the project.

5.12 Assembly Compatibility

There may be significant differences in instruction set and assembly syntax among different
target platforms, so the existing assembly code needs to be rewritten and adapted to ensure
correct operation on the new platforms.

5.12.1 File format support
IAR Embedded Workbench uses the specific IAR assembly syntax. Assembly file formats
supported:
.s file: IAR-style assembly file format.

Meanwhile, it supports the use of inline assembly in C functions.
5.12.2 Assembly code format requirements

Single assembly file: Here is a simple assembly code example, which defines an assembly
function add, used to add two integers. The content of the file “add.s” is as follows:

SECTION .text:CODE ; Define code section
PUBLIC add ; Declare global symbol
add:

; Function entry

; Parameters: ro and ri

; Return value: ro

ADD ro, ro, ri ; Add r@ and ri1, store result in ro
BX 1r ; Return to calling function
END

Use inline assembly in C function: The following is an example of using inline assembly in C
function, and an inline assembly function add_inline is defined to add two integers:

// Inline assembly function

static inline int add inline(int a, int b) {
int result;

__asm volatile (

"adds %0, %1, %2\n"

"=r" (result) // Output operand
"r" (a), "r" (b) // Input operands
: "cc" // Clobbered registers

)s
return result;
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Linker Script Files

The linker script files are used to define the memory layout and section allocation of the
program. In the migration process, it is necessary to use linker script files in the corresponding
format according to different target platforms and development environments. The G32R5
series MCU uses the linker script files in the ".icf" format in the IAR Embedded Workbench for
Arm development environment, which comply with IAR Company's specifications.

Differences in linker script files
File format:

® The G32R5 series MCU uses linker script files in the ".icf" format, which comply with IAR
Company's specifications.

® Txx320F28004x uses the linker script files in ".CMD" format, which comply with the
company's specifications.

Memory layout and section allocation:

® The ".icf" files of the G32R5 series MCU allocate memory attributes by defining different
"regions" and their attributes.

® The “.CMD’ file of Txx320F28004x arranges memory allocation by defining the Memory
section (MEMORY) and section allocation (SECTIONS).

RAM Operation

Please refer to Chapter 4 RAM Operation.
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Eclipse

Debugger Support

®  Geehy-Link (WinUSB), DAP Link (firmware version CMSIS-DAP V2 or above)
® J-Link V12 (J-Link V7.94g or above)

IDE Version

Ensure the use of Eclipse 4.35 or a newer version of the IDE.
LLVM_For_ARM_Toolchain

1.  Download the LLVM_For_ARM_Toolchain compiler. From the LLVM_For_ARM_Toolchain
repository, download the LLVM-ET-Arm-19.1.1-Windows-x86_64 compiler.

2. Extract the downloaded compressed package (example extraction path:
D:\desktop\clang\utilities\LLVM-ET-Arm-19.1.1-Windows-x86_64).

3. Add the "bin" folder from the extracted directory to the system environment variable.

Figure 32 Add system environment variables

HANE B3 BE  zmEr 5BR
Geehy MFZRU)

EaASHEN, GeSTANERES,

]
SR, SRR, M, LIRS

#\PythanPython31215
132Cube\STM32CubeP...

AFRRE
SRRSO

). RIHE) HMR(D)

| mamsEss
BRED. REMmOELER

| ko) . | Eey

GDB Service

It is recommended to use the arm-none-eabi-gdb.exe provided by Arm. The version of arm-
none-eabi-gdb.exe used in the example is 14.2.

Project Operations
Opening the Example Project
1. Run Eclipse 4.35.

2. Click "File" — "Import..." — "General" — "Existing Project into Workspace" in the menu
bar.
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Figure 33 Import project

Select

Create new projects from an archive file or directory.

Select an import wizard:

type filter text

IV [= General In

_[E Archive File
- Existing Projects into Workspace o
[} File System

[} Preferences
[} Projects from Folder or Archive
= CfC++
[= Git
[= Install
[= Qomph
= RPM
= Run/Debug

o 1

Mext =

; g.
a

| = Back

Finish Cancel

3. Click "Select root directory”, navigate to the path of the SDK project file you provided,
select the corresponding project folder, and then click "Finish".

Note: Please complete the above steps after finishing the LLVM compilation configuration in section 6.3.

6.7 Project Creation

1. Open Eclipse 4.35.

2.  Under "File" — "New", select to create a new C/C++ Project, and choose C Managed

Build.

3. Enter the project name, configure the project type (recommended under the Project
directory), and select Arm Cross GCC as the toolchain.
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Figure 34 Configure the project

C Project

I, Directory with specified name already exists.

|F’r::|ject names; |Derr1cu_prcuject

[] Use default location

| ocation: | Fh\eclipse_demo

Choose file system: | default

Project type:

Toolchains:

Browse...

L GMU Autotools
L Executable

& Empty Project
& Hello World ANSI C Project
& Hello World Arm C Project
L
L

ADUCM36x CfC++ Project

Hello World RISC-V C Project

>

Arm Cross GCC
Cross GCC
RISC-V Cross QCC

©)

£
Show project types and toolchains on

= Back

ly if they are supported on the platform

MNext = Finish

Cancel

4. If Arm Toolchains are correctly configured, the path is selected automatically; otherwise
click Browse for the absolute path.
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Figure 35 Set Arm Toolchains Path

N 0 X
GNU Arm Cross Toolchain  —
Select the toolchain and configure path e |
Toolchain name: |xPack GNU Arm Embedded GCC (arm-none-eabi-gcc) v|
Toolchain path: IC:\arm\gcc\bin I Browse...
@ Next = Finish Cancel
5. Click “Finish” to complete the project setup.
File Import
1. Right-click on the project folder to create a virtual folder.
Figure 36 Create a folder
I3 Project Explorer = <'='I=|> g | @ 8§ =08
v 1% Demo_praject (in eclipse_dema)
[l Includes New * ™ Project.
Go Into [f] C/C++ Project
Open in New Window [9 File
Show In Alt+Shift+W > [ 7 File from Template
Show in Local Terminal > [ Folder
[E Copy Ctrl+C & [1 Create a new folder resource
Paste Cirl+V | [5] Header File
HK Delete Delete g Source File
Remove from Context Ctrl+Alt+Shift+] | §% Source Folder
Eotice G Convert to a C/C++ Project (Adds CfC++ Nature)
Move...
Rename... F2 i Emmpe=
2, e ™ Other.. Ctrl+N

2. Select the folder, right-click and choose Import to directly import files.
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Figure 37 Import file

= Import W] X

Select g
Import resources from the local file system into an existing project. H

Select an import wizard:

type filter text

b & General |
IE Archive File
=% Existing Projects into Workspace
| File System |
[ Preferences

) Projects from Folder or Archive
= CfC++
> = Git
» = Install

® < Back Finish Cancel

3.  When importing files, select "File System" as the import method; in the pop-up dialog,
choose the path and check the files to import.
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Figure 38 Select file

il
-
File system .
7
Import resources from the local file system. 74 _-"‘

From directory: [rs\eval\empty_projects\empty_driverlib_projectisource - Browse...

l— source €] empty_driverlib_main.c
[ main.c
Filter Types... Select All Deselect All
Into folder: |Demo_pro_ier:tfuser Browse...
Options

[] Overwrite existing resources without warning

[]Create top-level folder

== Advanced

Create links in workspace
Create virtual folders

Create link locations relative to: | PROJECT LOC W

| ':?:.' = Back Mext = Einish “ Cancel

4. To create a new source file, click "File" — "New", select the source file type, and choose

the folder and filename.

6.9 Configure Eclipse global tool paths (Clang / Make / GDB)

Before project-level compilation configuration, write host toolchain paths into Eclipse global
preferences so every project does not need repeated Browse, and so Eclipse is less likely to
miss tools that exist only in the system PATH.

Eclipse + Clang projects in this SDK typically need:

® LLVM-ET-Arm (“clang”, “llvm-objcopy”, ...), for example “D:\desktop\clang\utilities\LLVM-
ET-Arm-19.1.1-Windows-x86_64\bin”
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® xpack-windows-build-tools (“make”), for example “C:\Tools\xpack-windows-build-tools-
4.4.1-3\bin”

® Arm GNU Toolchain (“arm-none-eabi-gdb” for Debug), for example “C:\Program Files
(x86)\Arm GNU Toolchain arm-none-eabi\14.2.rel1\bin”

Note: Download and unpack of LLVM-ET-Arm are described under LLVM-ET-Arm toolchain above. This section
only covers writing paths into Eclipse.

Recommended steps:

1.  Window — Preferences.

2. Expand MCU (or C/C++ — Build — Environment, depending on the GNU MCU Eclipse
plug-in version).

3. Set global tool paths (labels vary by plug-in version):

® Global LLVM / Clang path (or Toolchain path): LLVM-ET-Arm “bin”

® Build tools / Make path: xpack-windows-build-tools “bin” (so “make.exe” resolves)
® GDB Client (if offered on a global Debug page): “arm-none-eabi-gdb.exe”

4. If the plug-in has no dedicated global-tool page, edit C/C++ — Build — Environment,
prepend the three “bin” directories to “PATH”, and apply to the workspace.

5. Click Apply and Close.

After importing a G32R5xx Eclipse project, confirm Properties — C/C++ Build — Settings —
Toolchains uses the built-in llvm clang and xpack make (consistent with Configure ToolChain
below). If tools are still not found, recheck path spelling and that each entry points to a “bin”
directory.

Note:

Avoid unquoted spaces in paths where possible; quote paths in Environment or command lines
when required.

Global pyOCD path is configured separately under Integration with Eclipse (Global pyOCD
Path); do not mix it with Clang/Make paths.

Complete this section before Compilation Configuration below.
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Figure 39 Toolchain paths in the system Path environment variable (example)

CA\Program Files (x86)\Pico Technology\PicoScopet),
Chxpack-windows-build-tools-4.3.0-1-win32-x64\xpack-window...
CAGCCY10 2021.100bin

CA\Program Files\Git\cmd

Ch\Program Files\TortoiseSVN\bin

Ch\Program Files\MATLAB\R2022a\runtimewintd

CA\Program Files\MATLAB\R2022a\bin
Didesktopiclanghutilities\LLVM-ET-Arm-19.1.1-Windows-x86_6...
%65ystemRoot?s) System32

Note: If the Preferences page for separate Clang/Make/GDB global paths differs from this Path example, follow the
actual Eclipse MCU plug-in menus on the host. The Path must resolve to the toolchain executables in use.

6.10 Compilation Configuration
Right-click the project name and select Properties.

Choose the External builder configuration:
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type filter text |

Resource

Builders

C/C++ Build

C/C++ General
Linux Tools Path

MCU

Project Natures

Project References
Run/Debug Settings
Task Repository
Task Tags
Validation

WikiText

Figure 40 External builder

C/C++ Build

Configuration: | G32R5071 [ Active ]

: Builder Settings | (@) Behavior | 7 Refresh Palicy

Builder

~ | | Manage Configurations...

Builder type: |Externa| builder

Use default build command
Build command: | ${cross make}

Configure build arguments in the Behavior tab.

Makefile generation

Generate Makefiles automatically

Build location

Build directory: | ${workspace loc:/Demo_project}/G32R501

Workspace...

Expand Env. Variable Refs in Makefiles

Variables...
File system... | Variables...
Restore Defaults Apply
Apply and Close Cancel

Under the "C/C++ Build" tab, select "Settings" -> "Tool Settings" -> "Target Processor"

Set all dropdown configuration items to default, then manually add the command line: “--
target=armv81m-none-eabi -mcpu=cortex-m52 -mfpu=none -fno-exceptions -fno-rtti -lcrt0-
semihost —Isemihost” (These parameters can be modified according to the actual chip

specifications.)
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Figure 41 Target Processor

er text Settings
Resource
Builders ) -
v CfC++ Build Configuration: |G32R501 [ Active ]

Build Variables
Environment
JSON Compilation Dat

3 Tool Settings | % Toolchains | [ Devices| [ Container Settings | #* Build Steps

~| | Manage Configurations...

Build Artifact Binary Parsers| & Error Parsers

Lo

(% Target Processor |

2 Optimization

Tool Chain Editor 5 Warnings

C/C++ General (B Debugging

Git ~ 3 GNU Arm Cross Assembler
Linux Tools Path (3 Preprocessor
MCU

2 Includes

Project Natures # Warnings

Project References

(# Miscellaneous
Run/Debug Settings

+ % GNU Arm Cross C Compiler

Task Repository (% Preprocessor

Task Tags # Includes
Vallwéat\nn 2 Optimization
WikiText

2 Warnings
(22 Miscellaneous
~ B GNU Arm Cross C Linker
(% General
(2 Libraries
# Miscellaneous
v %3 GNU Arm Cross Create Flash Image
# General
v %3 GNU Arm Cross Print Size
2 General

Arm family (-mcpu) Toolchain default
Architecture (-march) |Toolchain default
Instruction set Toolchain default

[ Thumb interwork (-mthumb-interwork)

Endianness Toolchain default
Float ABI Toolchain default
FPU Type Toolchain default

Unaligned access Toolchain default

[ TrustZone (-memse)

Generic (-mcpu=generic)
Toolchain default
Toolchain default
Toolchain default
Enabled (+simd)

Small (-memaodel=small)

Strict align (-mstrict-align)

1
Other target flags --target=armvB1m-none-eabi -mcpu=cortex-m52+cdecpl -march=armv8-m.main -mrloai
I

Cancel

Under the "C/C++ Build" tab, select "Settings" -> "Tool Settings" -> "GNU Arm Cross C

Compiler" -> "Preprocessor"

Figure 42 Add macros

|@p i o
Resource —_— . X ) . . - q ~
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Under the "C/C++ Build" tab, select "Settings" -> "Tool Settings" -> "GNU Arm Cross C

Compiler" -> "Includes".
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Figure 43 Configure include paths

type filter text Settings

Resource
Builders

v C/C++ Build

Build Variables

Configuration: |G32R501 [ Active ]

Environment

JSON Compilation Dat %5 Tool Settings | 33 Toolchains | Ml Devices| [J Container Settings | #° Build Steps

Logging

Tool Chain Editor

C/C++ General

@ Target Processar
(2 Optimization

2 Warnings

(# Debugging

G:'t v 8 GNU Arm Cross Assembler
Linux Tools Path -

(&2 Preprocessor
MCU

2 Includes
(2 Warnings
# Miscellaneous
w B GNU Arm Cross C Compiler

Project Natures
Praject References
Run/Debug Settings
Task Repository

# Preprocessor
Task Tags
T (2 Includes
Validation = —
. (22 Optimization
WikiText

# Warnings

Under the "C/C++ Build" tab, select "Settings" -> "Tool Settings" -> "GNU Arm Cross C Linker"

->"General".
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Figure 44 Add linker script
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Project References
Run/Debug Settings

Task Repository (5 Miscellaneous

Task Tags v B GNU Arm Cross C Linker
Validation

WikiText & Tibraries

(& Miscellaneous

Under the "C/C++ Build" tab, select "Settings" -> "Tool Settings" -> "GNU Arm Cross C Linker"

->"Libraries".
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type filter text

> Resource
Builders
v CfC++ Build
Build Variables
Environment
JSON Compilation Dat
Logging
Tool Chain Editor
3 C/C++ General
Git
Linux Tools Path
> MCU

Project Natures

Project References
Run/Debug Settings
» Task Repository
Task Tags
> Validation
WikiText

Figure 45 Add libraries

Properties for Fix32math_sample

Settings

Configuration: | G32R501 [ Active ]

& Tool Settings | 52 Toolchains|§‘g De'\.rice5| 0 Container Seﬂings| # Build Steps

Build Arlifact| Binary Parsers

Manage Configurations...

»
1

@ Target Processor
(# Optimization
(# Warnings
(& Debugging
~ % GNU Arm Cross Assembler
@ Preprocessor
(# Includes
(# Warnings
@ Miscellaneous
v 8 GNU Arm Cross C Compiler
(# Preprocessor
(2 Includes
(# Optimization
(& Warnings
(# Miscellaneous
v % GNU Arm Cross C Linker
General

(# Miscellaneous

Configure “ToolChain”.

www.geehy.com
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8 &8 8 il ¢

Library search path (-L)

[JGroup libraries (-Wl,--start-group,

8 a8 8 4l &
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Figure 46 Configure ToolChain

i
-
| |type filter text Settings - -~ B
Resource o
Builders
v C/C++ Build Configuration: | G32R501 [ Active ] ~| | Manage Configurations...
Build Variables
Enviranment e —
JSON Compilation Dat ) Tool Settings | 3 Toolchains | M Devices | [J Container Settings | # Build Steps|
L i .
cug:glng Name: |xF’ac|-c GNU Arm Embedded GCC (arm-none-eabi-gcc)
Settings
Tool Chain Editor Architecture: |ARM (AArch32) v‘
C/C++ G |
‘,( Enera Prefix: | |
Git
Linux Tocols Path Suffix: | |
Mcu C compiler: |c|ang |
Project Natures . o
Project References e |c|ang++ |
Run/Debug Settings Archiver: ar
Task R it
ask nepostory Hex/Bin converter: |||l.rm—o|:3_icop)r |
Task Tags
Validation Listing generator: |||vm—cu|::jdump | e
WikiText Size command: ||||.rm-size |
Build command: |make | 9

Remove command: | rm

Use the built-in clang compiler from llvm.
Built-in tools from the llvm toolchain.

Use the built-in make compiler from xpack.
Configure "Build Step™:

Under the "C/C++ Build" tab, select "Settings" -> "Build Step" -> "Post-build steps" ->
"Command".

Add the command: “llvm-objcopy -O binary "${ProjName}.elf" "${ProjName}.bin"; llvm-objdump -
D "${PI’OjName}.e|f" > "${ProjName}.dumplml

www.geehy.com Page 49


https://www.geehy.com/

Document No.: AN1126

Figure 47 Build Step

r Y
-
| |type filter text Settings = - 3
Resource o
Builders . ; .
v C/C++ Build Configuration: | G32R501 [ Active ] ~| | Manage Configurations...

Build Variables
Environment
JSON Compilation Dat ) Tool Settings | B2 Toolchains B Devices | [0 Container Settings || Build Steps|

Logging Pre-build steps

Command:

Toaol Chain Editor

C/C++ General |

Git Description:

Linux Tools Path | v‘
MCU

Project Natures Post-build steps

Project References Command:

Run/Debug Settings
Task Repository
Task Tags
Validation | V‘
WikiText

|||vm-objcc|py -0 binary "${ProjName}.elf" "${ProjName}.bin”; llvm-objdump -D "${ProjName v‘

Description:

6.11 Compilation Optimization Level Settings

Eclipse provides multiple optimization level settings that can be adjusted at the global, single-
file, and single-function levels:

1. Global Optimization Level Setting: Under the "C/C++ Build" tab, select "Settings" -> "Tool
Settings" -> "Optimization" -> "Optimization Level".

Figure 48 Global optimization level

-
-
Resource o
Builders -
v C/C++ Build Configuration: | G32R501 [ Active ] | | Manage Configurations...

Build Variables
Environment
JSON Compilation Dat

Laggin
) (2 Target Processor Optimization Level MNone (-00) ~

F_Seﬂmgs = e
ool Chamn Editor Message length (-fmessage-length=0)

E2 Warni
£ Warnings [ ‘char' is signed (-fsigned-char)

) Tool Settings | i) Toolchains B Devices| [ Container Settings # Build Steps Build Artifact|

C/C++ General @ Beirarig

Git v 5 GNU Arm Cross Assembler [A Function sections (-ffunction-sections)

Linux Tools Path (& Preprocessor Data sections (-fdata-sections)

MCU (3 Includes [INe common unitialized (-fno-common)
Project Natures (% Warnings [ Do not inline functions {-fno-inline-functions)

[T S S

2. Single-Function Optimization Level Setting: Specific compiler directives can be used
before functions to set optimization levels, such as using “_Pragma("optimize=none")” to
declare no optimization.
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6.12 Program Compilation
1. Click Project, then select Build Project to compile the current project.
Note: Build Project compiles only the current project; Build All compiles every project in the workspace.
Figure 49 Build the project

Open Project

Close Project

o Build All Ctrl+B
Build Configurations ]
Build Project
Build Working Set -3
Clean...

Build Automatically

Build Targets -
C/C++ Index »
Prepare Changelog Ctrl+Alt+P
Properties
Note:

&P Save the project before building; otherwise the last saved snapshot may be built.

(2) After changes, run Clean, then build; “.elf’, “.hex”, and “.bin” files are produced when complete.

(3 Wait for compilation to finish and check the output window for errors or warnings; fix any issues indicated.

6.13 Program Debug (download)

6.13.1 J-Link Debug

6.13.1.1 Install J-Link device support (required first)

SEGGER J-Link does not recognize G32R501 / G32R502 by default. Install the device pack
before using Eclipse J-Link GDB Server.

Files to prepare

® G32R501: from “device_support/g32r501/common/Jlink/” take “G32R501.xml” and
“Geehy_G32R501_ConnectCore.jlinkscript”; from SDK “package/FLM/” take
“G32R5xx_Program_Algorithm.FLM” (for OTP debug also take “G32R5xx_OTP.FLM”).

® (G32R502: from “device_support/g32r502/commonl/jlink/” take “G32R502.xml” and
“Geehy_G32R502_ConnectCore.jlinkscript”; from SDK “package/FLM/” take
“G32R502_Program_Algorithm.FLM” (for OTP debug also take “G32R502_OTP.FLM").

The FLM files in SDK “package/FLM/” take precedence; if the DFP pack contains same-named
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algorithm files, their content should match the SDK copies.
Windows

1. In File Explorer, enter “%APPDATA%\SEGGER\JLinkDevices\” and press Enter (create
the folder if missing).

2. Create “Geehy\G32R501\” or “Geehy\G32R502\” and copy the three files into it.

3. Example:
“C:\Users\<your_user>\AppData\Roaming\SEGGER\JLinkDevices\Geehy\G32R502\"

4. Close and reopen Eclipse and other J-Link tools.

Linux / macOS

Copy to “SHOME/.config/SEGGER/JLinkDevices/Geehy/G32R501/” or “.../.G32R502/".
Verify

Open J-Link Commander, enter “device ?”, and confirm Geehy lists the expected part. If OTP
keys were changed, edit “Z1_CSM_Buff’ / “Z2_CSM_Buff’ in the ConnectCore script before
installation.

6.13.1.2 Configure J-Link in Eclipse

Open the Debug configuration interface:

In the project, click Run in the menu bar, then select Debug Configurations.
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Figure 50 Debug configuration view

- |@v‘%vlﬁq & =) ‘% &| I Resume
5 Project Explorer X BES Y | @ ZLSE
=5 Demo_project (in eclipse_demo) R
leg Fix32math_sample (in Eclipse) [g32r501_v0.6 lijian] Disconnect
v 15 led_ex1_blinky (in Eclipse) [g32r501_v0.6 lijian] Step Into
i&p‘ Binaries Step Over
i Includes Step Return
(g device Run to Line
Gy driverlib T Use Step Filters Shift+F5
= G32R50
v G user ﬁ_’, Run Last Launched Ctrl+F11
(& board.c 4% Debug Last Launched F11
lg} led_ex1_blinky.c @- Profile Last Launched
(& main.c Profile History »
5 g32r301dxy_cpul_cbus_flash.ld Q. Profile A ,
- Profile As
Profile Configurations...
Run History »
0 Run As *
Run Configurations...
Debug History »
#r  Debug As »

Debug Configurations...

In the new window, select GDB SEGGER J-Link Debugging, right-click, and choose New
Configuration.

Figure 51 Create a J-Link Debug configuration

[c| GDB QEMU riscw32 Debugging
[c | GDB QEMU riscvb4 Debugging
[c | GDB SEGGER J-Link [
@ Launch Group

| Mew Configuration |

p| MNew Prototype -
YPE | New launch confic

Lo Export.. |

Configure the Main tab:
Name the debug configuration at the top.

Click Browse... and select the project for this configuration.
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Select the debug ELF file, for example “G32R501\led_ex1_blinky.elf’. Relative paths (to the
project file) or absolute paths are supported.

Figure 52 Configure Main

Name: I|=ed_ex1_b|inlcy G22R501

[5 Main| %5 Debugger I Startup - Source|[C] Common| 7, SVD Path

Project:

|\ed7&x17b\inky Browse...

C/C++ Application:

[ 632RS01\ed_ex1_blinky.elf |
e

Variables... Search Project... Browse...

Configure the Debugger tab:

Select the target device (for example G32R501).

Choose the GDB service; Arm “arm-none-eabi-gdb.exe” is recommended.
Figure 53 Debugger tab

-
=
Create, manage, and run configurations ,@
FoRX B Y~ MName: |Fix32math_sample G32R501 |
|n«pe filter text ‘ E) Main [ %5 Debugger| b+ Startup| 5~ Source| ] Commen| &, SVD Path
[5] C/C++ Application J-Link GDB Server Setup 2
[€] C/C++ Attach to Application Start the J-Link GDB server lacally [ Cennect to running target

[©] C/C++ Container Launcher

[€] C/C++ Postmortem Debugger
[€] C/C++ Remate Application Actual executable: ‘C:/ngram Files/SEGGER/ILink_V796j/JLinkGDBServerCLexe
Cij C/C++ Unit

Executable path: | ${link_path)/$(link_gdbserver) Browse...| | Variables...

(to change it use the global or workspace preferences pages or the project properties page)
[€] GDB Hardware Debugging X .
. Device name: I G32R301 Supported device names
[£] GDB OpenOCD Debugging
« [£] GDB PyOCD Debugging Endianness: @litle  OBig

[] led_ex1_blinky G32R501 Cannection: @use QI [ |wsB serial or IP name/address)

[2] GDB QEMU aarcht4 Debugging Interface: @WD  OJTAG

[£] GDB QEMU arm Debugging
Initial speed: Aut Adaptive @Fixed 1000 | kit
[T] GDB QEMU gnuarmeclipse Debugging (Deprecated) o @inm  @hhe ORs 1000kt

[£] GDB QEMU riscv32 Debugging GDB port: 2331

[T] GDB QEMU riscvb4 Debugging . ;
SWO port: -2332 [AVerify downloads Initialize registers on start
+ [E] GDB SEGGER J-Link Debugging

[2] Fix32math_sample G32R501 Telnet port: 2333 [ALocal hostonly [ Silent
[£] led_ex1_blinky G32RS01 (1) Log fle: ‘ p—
. Launch Group

Other options: -singlerun -strict -timeout 0 -nogui

Allocate console for the GDB server (4 Allocate console for semihosting and SWO

GDE Client Setup

Executable name: | arm-none-eabi-gdb Browse...| Variables...

Actual executable: | arm-none-cabi-gdb |

Other options: |

Commands: set mem inaccessible-by-default off

Configure the Startup tab:

When the chip uses factory-default DCS keys and the program boots from the default Flash
address (CBUS Flash is typically “0x08000000”), you do not need to paste DCS KEY and
vector-table scripts into Initialization Commands and Run/Restart Commands.

Recommended approach (avoids long memory-write command lists in Startup):

1. Inthe SDK, copy these two files into the Eclipse project directory (same level as the “.elf’,
or the debug working directory):
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® (G32R501: “device_support/g32r501/common/pyOCD/pyocd.yaml” and “pyocd_user.py”
® (G32R502: “device_support/g32r502/common/pyocd/pyocd.yaml” and “pyocd_user.py”

2. Open Debug Configurations and select GDB PyOCD Debugging (or an existing pyOCD
configuration in the project).

3. Set Working directory to the folder containing “pyocd.yaml” / “pyocd_user.py”.

4. In pyOCD / config options, specify “pyocd.yaml” (or the CLI equivalent “--config
pyocd.yaml”).

5. Click Apply, then start debug. On connect, “pyocd_user.py” writes default DCS keys and
sets the vector-table base.

Edit “pyocd_user.py” only when OTP keys were changed or the boot address is not default
Flash (for example ITCM “0x00000000”). With SDK default templates, users usually need
neither file edits nor Startup command blocks.

Configure the SVD tab:

Figure 54 Configure SVD path

Name: led_ex1_blinky G32RS01

[l Main | 5 Debugger | b Startup | 57 Source |[] Commen |2, SVD Path
SVD file (used by the peripheral registers viewer; may be .svdizip)

| File path: |D:\desktop\r'Smpack\Geehy.GSZRSxx_DFPJ.O.D\SVD\GEERSOIsvd Browse.. Variables...

Finally, click Apply at the bottom right to save all settings.
GEEHY LINK Debug

When downloading and debugging with Geehy-Link (WinUSB), use pyOCD. Open Chapter 7 of
this document and complete, in order: install Python and pyOCD 0.44 or later — copy

“target G32R501xx.py” / “target G32R502xx.py” into local “pyocd/target/builtin/” and register in
“ init__.py” — copy the device “pyocd.yaml” and “pyocd_user.py” into the project working
directory — start debug. Chapter 7 lists full commands and paths; no other document is

required.
C Language Compatibility
Please refer to Chapter 4 "C Language Compatibility".

Assembly Compatibility

The instruction sets and assembly syntax of different target platforms may vary significantly.
Existing assembly code may need to be rewritten and adapted to ensure correct operation on
new platforms.
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6.15.1 File Format Support

Eclipse uses a specific GCC assembly syntax. The assembly syntax of GCC (GNU Assembler,
abbreviated as GAS) is consistent with MDK (Keil's Arm assembler, i.e., armasm) in terms of
core instruction sets, but there are significant differences in pseudo-instructions, syntax formats,
and symbol definitions. Below is a detailed comparison.

.S files: GCC-style assembly file format.

Additionally, it supports inline assembly within C functions.
6.15.2 Assembly Coding Format Requirements

Single assembly file: Here is a simple example of assembly code that defines an assembly
function “add” to add two integers. The content of the file "add.s" is as follows:

.section .text //Define code section

.global add // Declare global symbol

add:

//Function entry

//Parameters: r@ and ri

//Return value: ro

add ro, re, ri // Add r@ and rl, store result in ro

bx 1r // Return to calling function

Using inline assembly in C functions: The following is an example of using inline assembly in a
C function, defining an inline assembly function add_inline to add two integers:

// Inline assembly function

static inline int add_inline(int a, int b) {
int result;

asm volatile (

"ADD %0, %1, %2"

: "=r" (result)

:"r" (a), "r" (b)

)s

return result;

}

6.16 Linker Script Files

Linker script files are used to define the memory layout and section allocation of a program.
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During the migration process, it is necessary to use linker script files in the appropriate format
according to the target platform and development environment. The G32R5 series MCU uses
".1d" format linker script files under the Eclipse development environment, adhering to Eclipse's
specifications.

Differences in Linker Script Files
File Format:
® The G32R5 series MCU uses ".Id" format linker script files.

® The Txx320F28004x uses ".CMD" format linker script files, following its company's
specifications.

Memory Layout and Section Allocation:

® The ".Id" file of the G32R5 series MCU allocates memory attributes by defining different
"MEMORY" and its "SECTIONS."

® The ".CMD" file of the Txx320F28004x arranges memory allocation by defining memory
segments (MEMORY) and section allocations (SECTIONS).

6.17 RAM Operating

Please refer to Chapter 4 RAM Operation.
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pyOCD adaptation for G32R5xx
Background

To help users download and debug G32R5xx MCUs (G32R501 / G32R502) with open-source
tools, the SDK provides pyOCD target support files and session templates.

Version requirement

Use pyOCD 0.44 or later. That baseline already supports the Cortex-M52 core; do not patch
the pyOCD source tree only to add M52 core support.

Register device targets on the local pyOCD install

The SDK provides one target module per device. Copy it into the installed pyOCD

LT

“target/builtin/” directory and register it in the same directory’s “__init__.py” so IDE and CLI
sessions can select the target.

Source files in the SDK:

® (G32R501: “device_support/g32r501/common/pyOCD/target G32R501xx.py”

® (G32R502: “device_support/g32r502/common/pyocd/target G32R502xx.py”

Target names (for selection):

® G32R501 single-core: “g32r501xx”

® (G32R501 dual-core: “g32r501dxx” (the dual-core “pyocd.yaml” template defaults to this)
® G32R502: “g32r502xx”

Where to copy on the host (locate first, then copy)

The destination relative to the pyOCD install root is always:

“pyocd\target\builtin\”

That folder should already contain “target_.py” and “__init__.py”. Typical full paths on Windows
(replace “<user>" and “Python312” with your account and Python version):

pip install into official Python (most common)

“C:\Users\<user>\AppData\Local\Programs\Python\Python312\Lib\site-
packages\pyocd\target\builtin\”

Some bundled layouts (“Scripts\_internal”)

“C:\Users\<user>\AppData\Local\Programs\Python\Python312\Scripts\_internal\pyocd\target\bui
[tin\”

Editable source install (“pip install -e .”)
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“<your_pyocd_source_root>\pyocd\target\builtin\
Recommended check:
Open CMD and run:

pip show pyocd

Read the Location line (pyOCD package directory), then open “pyocd\target\builtin\” beneath it
(if Location already ends in “...\pyocd”, open “target\builtin\”).

Or print the path from Python:

python -c "import pyocd, pathlib; print(pathlib.Path(pyocd._ file_ ).resolve().parent /
"target' / 'builtin')"

The printed path is where you copy “target_ G32R501xx.py” / “target_G32R502xx.py” and edit

i ”

—_init__.py”.

Note: If multiple Python installs exist, ensure “python”, “pip”, and “pyocd” on PATH belong to the same environment;
registering in one install while running another will not show new targets.

Registration steps

1.  Confirm pyOCD 0.44 or later is installed (see pyOCD installation below) and open the
local “...\pyocd\target\builtin\" directory.

2. Copy “target_ G32R501xx.py” and/or “target_ G32R502xx.py” from the SDK into that
“builtin” directory (keep file names).

3. Edit*__init__.py”in the same directory. In the existing “from . import ...” block, add:

from . import target_G32R501xx
from . import target_G32R502xx

In “BUILTIN_TARGETS”, add entries such as:

'g32r501xx"': target_G32R501xx.G32R501xx,
'g32r501dxx"': target G32R501xx.G32R501Dxx,
'g32r502xx"': target_G32R502xx.G32R502xx,

4. Save the file. With “pip install -e .”, changes usually take effect immediately; with a normal
install, restart the shell before verifying.

Verify on Windows:

pyocd list -t | findstr g32r5e
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Linux / macOS:

pyocd list -t | grep g32r5e

The list should include “g32r501xx”, “g32r501dxx”, and/or “g32r502xx” as registered. You may
also run:

pyocd list -t -n g32r5e

Note: pyOCD 0.44+ already includes Cortex-M52 core support. Do not hand-edit “component_ids” / “core_ids” to
add the core; only copy and register the target modules above.

7.4 Recommended session files (including default keys)

Besides target registration, place session files in the current project working directory (same
directory as the “.elf’ / Debug configuration working directory).

Copy from the SDK (back up same-named files first):
® (G32R501: “device_support/g32r501/common/pyOCD/pyocd.yaml”, “pyocd_user.py”
® (G32R502: “device_support/g32r502/common/pyocd/pyocd.yaml”, “pyocd_user.py”

“pyocd.yaml” typically points to “user_script: pyocd_user.py” and sets “target_override”.
Example (G32R502; use the matching G32R501 template as needed):

* target_override: g32r502xx
user_script: pyocd_user.py
flash.timeout.init: 30.0
frequency: 8000000

persist: true

“target_override” values:

® G32R501 dual-core default: “g32r501dxx”

® (G32R501 single-core only: “g32r501xx” (adjust “session” per template comments)
® G32R502: “g32r502xx”

“pyocd_user.py” contains the default DCS key table and vector-table base:

® \With factory-default keys and boot from Flash “0x08000000”, do not edit this file

® Edit key pairs or base constants only when OTP keys changed or the boot address moved
(for example ITCM)
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From the working directory:

pyocd gdbserver --config pyocd.yaml

Or:

pyocd cmd --config pyocd.yaml

In Eclipse: open Debug Configurations, select a pyOCD configuration, set the working
directory to the folder containing the two files, specify “pyocd.yaml”, then start debug.

Command-line self-test (board connected)

pyocd list -p

pyocd erase --config pyocd.yaml -c ©0x08000000
pyocd load --config pyocd.yaml <your_program.elf>
pyocd gdbserver --config pyocd.yaml

7.5 pyOCD installation

7.5.1 Windows

7.5.1.1 Install Python

pyOCD requires Python. Install from the Python official site.

Note: After installation, add Python to the system PATH so it is available from CMD.
Verify: press Win+R, enter CMD, run “python”, and confirm the version and REPL start. Exit
with “exit()” or “quit()”.

Figure 55 Verify Python installation

? B4 bit (ANDA4)] on win32

7.5.1.2 Install pyOCD

pyOCD is a Python package; online install is recommended so dependencies resolve
automatically.

Example:

pip install "pyocd>=0.44"
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After install, confirm the version is 0.44 or later.

Figure 56 Install pyOCD

-

. ."-.IUE: == ."-.I apexollb9]pip 1nstall pyvocd

Note: Add the pyOCD executable directory to PATH. Use pyOCD 0.44 or later.

Verify: in CMD run “pyocd -h” and confirm the help text appears.

Figure 57 Verify pyOCD installation

cd —h
[--help-options]

tools for Arm Cortex devices

subcommarnds
commander {cmd)

LOT=.

MEMoT7.

or boards.

Fun d g
SEGGER RIT ¥

7.5.2 Ubuntu

7.5.2.1 Install Python

Ubuntu often includes Python. Check versions:

python --version

If Python or pip is missing:

sudo apt update
sudo apt install python3 python3-pip
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7.5.2.2 python3-venv

Some Ubuntu Python environments are externally managed; use a venv instead of installing
into the global environment.

Install venv support:

sudo apt install python3-venv

Create a virtual environment (example name “venv”):

python3 -m venv venv

Activate it:

source venv/bin/activate

Deactivate later with:

deactivate

7.5.2.3 Install pyOCD

In the activated virtual environment:

pip install pyocd

Verify:

pyocd --version

Locate the install (for later source edits):

pip show pyocd

7.5.2.4 pyOCD USB permissions

If pyOCD cannot access the probe as a normal user, add a udev rule (Geehy-Link USB vendor
ID is 314B):

1. Create a new rules file:
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sudo nano /etc/udev/rules.d/99-pyocd.rules

2. Add:

SUBSYSTEM=="usb", ATTR{idVendor}=="314b", MODE="0666"
3. Save (Ctrl+0, Enter) and exit (Ctrl+X), then reload rules:
sudo udevadm control --reload-rules

sudo udevadm trigger

4. Verify probe detection:

pyocd list

Figure 58 Probe serial number on Ubuntu

15 pyocd list
Unigque ID

7.5.2.5 Confirm target registration

After completing Register device targets on the local pyOCD install, run “pyocd list -t” (filter
with “grep g32r50”) and confirm “g32r501xx” / “g32r501dxx” / “g32r502xx” appear. If not,
recheck files in “pyocd/target/builtin/”, * _init__.py”, and that CMD uses the same Python /
pyOCD install.

Figure 59 Supported target list

7.6 Command Line Usage

pyOCD supports CMD/terminal operation (ensure pyOCD is on PATH).
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1. Connect the board or probe to the PC.
2. Prepare session files in the working directory (same as Recommended session files):

® Copy “pyocd.yaml” and “pyocd_user.py” from “device_support/g32r501/common/pyOCD/”
or “device_support/g32r502/common/pyocd/”.

® Confirm “target_override” in “pyocd.yaml” matches registered target names.
® With default keys and default Flash boot address, do not edit “pyocd_user.py”.
3. From that directory run:

commander --config pyocd.yaml

Or:

cmd --config pyocd.yaml

Figure 60 pyocd commander

Unique ID

Integration with Eclipse

Eclipse + pyOCD works best with Eclipse 202503.

Configure pyOCD globally in Eclipse (some hosts do not propagate PATH correctly):
1. On the menu bar, open Window — Preferences.

2. Expand MCU.

3. Select Global pyOCD Path.

4. On the right, choose the directory containing “pyocd.exe”.

5. Click Apply and Close.
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type filter text |

General "

C/C++

Changelog

Docker

Help

Install/Update

Language Servers

Library Hover

5)

Global Arm Toolchains Paths
Global Build Tools Path

Global OpenQCD Path
| Global pyOCD Path e
Global QEMU Paths

Global RISC-V Toolchains Path:
Global SEGGER J-Link Path
Workspace Arm Toolchains Pa

Workspace Build Tools Path v
< >

3 =

Figure 61 Global pyOCD Path steps 1-2

(Ginder] @

Mew Window

Editor -]
Appearance >
Show View ¥
Perspective H
Mavigation »
Preferences 9

Figure 62 Global pyOCD Path steps 3—6

Global pyOCD Path R AR

Configure the location where pyOCD is installed. The values are stored within Eclipse. Unless redefined mc
they are used for all projects in all workspaces.

After installing pyQCD updates, restart Eclipse for the defaults to be re-evaluated and use the Restore Def
configure the new location.

Executable: | pyocd.exe o

Folder: |C:\Users\apex800691\AppData\LocaI\Programs\P)rthon\PythonﬂS\Scripts | | Browse... |

Restore Defaults

< >
6

Apply and Close Cancel

7.7.1 Single-core Debug configuration

After importing the project into Eclipse and confirming it builds, configure debug as follows.

Create a new debug configuration

1.  Left-click the Debug icon to show debug options.

2. Select Debug Configurations....

3. Inthe new window, select GDB PyOCD Debugging and right-click.

4. Choose New Configuration.
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Figure 63 New Configuration steps 1-2

0*&

(no launch history)

i

Debug As

> Q-

25 5~

Debug Configurations...

Organize Favorites...

Figure 64 New Configuration steps 3—4

[t] GDB OpenOCD Debuggina
[c] GDB PyOCD Debugging

i

[L| - Seh

— -

[€] led_ex1_blinky G32R501 |[ |

Mew Configuration | 9

[c] GDB QEMU aarch64 Debug

F MNew Prototype
[t] GDB QEMU arm Debugging & Export..
[c] GDB QEMU gnuarmeclipse Duplicate
[t] GDB QEMU riscv32 Debuge Delete
[c] GDB QEMU riscvb4 Debuge
v [E] GDB SEGGER J-Link Debugy .  Link Prototype..

[t] Fix32math_sample G32R!

Configure the Main tab:
Name the debug configuration at the top.

Select Browse... and choose the project.

Unlink Prototype

Select the debug ELF file, for example “G32R501\led_ex1_blinky.elf’. Relative or absolute

paths are supported.

Figure 65 Co

nfigure Main

Name:| led_ex1_blinky 632R501| 0

Main | %5 Debugger | # Startup| & Source | ] Common| &, SVD Path |

Project:

[led_ext_blinky

| Browse...

C/C++ Application:

|G32R501\led ex1_blinky.lf |e

Build (if required) before launching

Build Configuration: | Select Automatically

() Enable auto build
@) Use workspace settings

www.geehy.com

Variables... Search Project... Browse...

(O Disable auto build

Configure Workspace Settings...
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Configure the Debugger tab:

Select the Geehy-Link Debugger to be used. The characters in parentheses represent the
Debugger serial number.

Choose the corresponding debug device, e.g., “Geehy > G32R501xx (g32r501xx)”.
For the reset mode, select "Software (SYSRESETREQ)."

For the configuration file, use both “pyocd.yaml” and “pyocd_user.py” (copy from
“device_support/g32r501/common/pyOCD/” or “device_support/g32r502/common/pyocd/” into
the project working directory). In the Eclipse Debugger tab, prefer the absolute path to
“pyocd.yaml”; “
paths.

pyocd_user.py” alone is also acceptable. Avoid Chinese characters or spaces in

Example “pyocd.yaml” (G32R502; for G32R501 use the matching template; dual-core default
may be “g32r501dxx”):

* target_override: g32r502xx

user_script: pyocd_user.py

flash.timeout.init: 30.0

frequency: 8000000

persist: true

The vector-table base is configured in “pyocd_user.py” (for example
“VECTOR_TABLE_ADDRESS” / “COREO_SET_ADDR”"), not in the yaml.

Command-line examples:

pyocd gdbserver --config pyocd.yaml -j <dir containing yaml and pyocd_user.py>

Or:

pyocd gdbserver --config <absolute-path>/pyocd.yaml --target g32r502xx

For the GDB service, use Arm “arm-gnu-toolchain-14.2.rel1\bin\arm-none-eabi-gdb.exe”.
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Figure 66 Configure Debugger

Name: | led_ex1_blinky G32R501

Main % Debugger | B Startup | B Source| [ Common| &, SVD Path

pyOCD Setup
Start pyOCD locally

Executable path: |C:\Users\apexﬂﬂl}ﬁm\AppData\Local\F'rograms\Python\F‘ythonﬂB\Scripts\pyocd.ex Browse.. | Variables...

Actual executable: |C:\Users\apexﬂﬂﬂﬂﬂ\AppData\Loca|\F‘rogram5\Pythor1\F‘ython31B\Scripts\pyocd.exe

(to change it use the global or workspace preferences pages or the project properties page)

GDB port: 3333 [] Allocate conscle for pyOCD
Semihosting port: [] Allocate conscle for semihosting o

Debug probe: |Geehy CMSIS-DAP WinUSE (00330057500000144e544859000258) \l Refresh

Default target: Generic = CoreSightTarget (cortex m) o
Override target: IGeehy = G32R507xx (g32r307x)

L]

Bus speed: |1DGGGGD v‘ Hz

Connect mode: Halt w

e | Software (VECTRESET) oK 2]

Flash mode: Sector erase ~ Smart flash

Halt at hard fault []Step into interrupts

Enable semihosting [JUse GDB syscalls for semihosting

Other options: --script EAGITYG32R5014g32r501_v0.6\driverlib\g32r501\examples\eval\led\led_ex1_blinlg/\project o
\Eclipse\pyocd user.py

GDB Client Setup o

Executable name: |C:\GCC\1D 2021.10\bimarm-none-eabi-gdb.exe || Browse... | Variables...

Actual executable: |C:\GCC\10 2021.10\bin\arm-none-eabi-gdb.exe |

Other options: | |

Commands: set mem inaccessible-by-default off

Configure the Startup tab:

With factory-default keys and a boot address / vector table matching the default configuration,
you may leave Initialization Commands and Run/Restart Commands empty.

To change keys or the boot address, prefer maintaining “pyocd.yaml” + “pyocd_user.py” as in
the previous section. Only when a user script cannot be used, add DCS KEY commands in both
Startup fields (must match “pyocd_user.py” and the chip):

set {unsigned int}@x50024020 = OXFFFFFFFF

set {unsigned int}@x50024024 = OxFFFFFFDC

set {unsigned int}@x50024028 = OXFFFFFFFF

www.geehy.com Page 69


https://www.geehy.com/

Document No.: AN1126

set {unsigned int}0x5002402C = OxXFFFFFFFF

set {unsigned int}0x500240A0 = OXFFFFFFFF
set {unsigned int}0x500240A4 = OXFFFEDFFF
set {unsigned int}0x500240A8 = OXFFFFFFFF
set {unsigned int}0x500240AC = OXFFFFFFFF

set $sp = *(unsigned int*)0@x08000000
set $pc = *(unsigned int*)0Ox08000004
set $xpsr = $xpsr | (1<<24)

Figure 67 Configure Startup

Main | %5 Debugger | B* Startup| B Source | ] Common| &, SVD Path

Initialization Commands o

set {unsigned int}0x50024020 = OxFFFFFFFF A
set {unsigned int}0x50024024 = OxFFFFFFDC
set {unsigned int}0x50024028 = OxFFFFFFFF

et Dt Ll EANT AN — NWLCCCCCCCD v
Load Symbals and Executable
Load symbols
(®) Use project binary: led ex1_blinky.elf
(O Use file: Workspace... | | File System...
Symbols offset (hex): |:|
Load executable
(®) Use project binary: led_ex1_blinky.elf
() Use file: Workspace... | File System...
Executable offset (hex): I:l
Runtime Options
(] Debug in RAM
Run/Restart Commands
Pre-run/Restart reset Type: |halt | (always executed at Restart)
set {unsigned int}0x50024020 = OxFFFFFFFF A
set {unsigned int}0x50024024 = OxFFFFFFDC
set {unsigned int}0x50024028 = OxFFFFFFFF
et D tmnad L NG SN AN — NL.CCCCCCCE v

[]Set program counter at (hex):

[] Set breakpoint at:

Continue

Finally, click Apply at the bottom right.
7.7.2 Dual-core Debug configuration

For dual-core debug, see AN1128 G32R501 Dual-Core Debug Guide.
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7.7.3 Program fails to run after exiting debug on Ubuntu

7.7.3.1 Cause

On Ubuntu, Eclipse may terminate the current thread before “arm-none-eabi-gdb” sends
“resuming core 0 [cortex_m]", so the chip does not reset correctly.

7.7.3.2 Solution

Use the terminal pyOCD gdbserver approach (similar to dual-core debug configuration).

Start pyOCD gdbserver in a terminal:

Figure 68 Start pyOCD gdbserver

2 S pyocd gdbserver
Patthed target_G32R501xx DELRYPT _KEYS via pyocd_user.py!
Target type is g32r501xx
DP IDR = 0x6ba02477 (v2 revé) [da 1
AHB-AP#0 IDR = 0x84770001 (AHB-AP var@ rev8)
AHB-AP#1 IDR = 0x84770001 (AHB-AP var@ rev8)
AHB-AP#2 IDR = 0x84770001 (AHB-AP var@ rev8) [di
AHB-AP#0 Class 0x1 ROM table #0 @ 0xe@0ffo0® (designer=a75:Arm China part=4d2) [
[B] <efPOe0OO:SCS Star - designer=a75:Arm China part=d24 devtype=00 archid=2a84 devid=0:0:0>
0001000:DWT Star- designer=a75:Arm China part=d24 devtype=00 archi ad2
0002000:BPU Star - designer=a75:Arm China part=d24 devtype=00 archi ah3
0000000:ITM Star- designer=a75:Arm China part=d24 devtype=43 archi adl
0041000:ETM Star- designer=a75:Arm China part=d24 devtype=13 archi al3

= =
NN

=
s

=
s
SIS NI NN

=
s

<e00O3000:? class=9 designer=a75:Arm China part=d24 devtype=16 archid=0af6 devid=0:0:0>
0042000:CTI Star-MC2 class=9 designer=a75:Arm China part=d24 devtype=14 archi
[8]<eB046000:PMC-100 class=9 designer=43b:Arm part=9ba devtype=55 archid=0a55 devid= 45509d6 c105c04:0> [
AHB-AP#1 Class 0x1 ROM table #0 @ 0xe@0ffoe® (designer=a75:Arm China part=4d2) [
[0]<e000e00:5CS S

3
sl

class=9 designer=a75:Arm China part=d24 devtype=00 archid=2a04
designer=a75:Arm China part=d24 devtype=00 archi
designer=a75:Arm China part=d24 devtype=00 archi ah3
<e00O0000: ITM class=9 designer=a75:Arm China part=d24 devtype=43 archid=1a01 devid=0:0:0>
0041000 class=9 designer=a75:Arm China part=d24 devtype=13 archid=4a13 devi
<e0003000: Llaaa 9 designer=a75:Arm China part 4 devtype=16 archid=0ad6 devid=0:0:
0042000 Star-MC2 class=9 designer=a75:Arm China part=d24 devtype=14 archi
0046000 : PMC- 1 clas designer=43b:Arm part= 9ba devtvpe 55 archid=0a55 devi
CPU core #0: Star-MC2 r@pl, v7.0-M architecture [co
Extensions: [DSP, FPU, FPU_DP, FPU_V5, MPU]
FPU present: FPv5-D16-M [ tex_m]
core is created and initialized. [
4 hardware watchpoints [
8 hardware breakpoints, 1 literal comparators
4 hardware watchpoints [
8 hardware breakpoints, 1 literal comparators
r501 connect in did_connect...
Semihost server started on port 4444 (core 0)
GDB server started on port 3333 (core 0) [

0001000 :DWT S
0002000:BPU S

s

s

s
SIS NI NN

3
n

Configure the Eclipse Debugger tab:
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Figure 69 Eclipse Debugger

Debug Configurations x

create, manage, and run cenfigurations @

|
EREX BY- name: led_ex1_blinky G32rs01

|

e ilterte B Main % Debugger| & Startup| i Source| T Common| 7, SVDPath

VOCD Setup

Start pyoco locally

[E16/Ces Application
[E/c/c++ Attach to Application
[E/cos Container Launcher Executable path
[EC/Ces Fostmortem Debugger
[c/c++ Remote Application
GiC/Ces Unit

Actual exzeutable:

¥/ Hardware Debugging 08 port
€168 OpenocD Debugging
- EGE8 PyOCD Debugging
[Eboot_ex3_couo secure flash GI2R501 Debugprobe Refresh
[Eipc_exz_mailbox_polling cpud GI2R501
[Fipc_ex2_mailbax_peling cou1 GI2R51
ol b
[£/658 QEMU aarchts Debugging
[EG8 GEMU arm Debugging
(608 QEMU ghuarmediipse Debuaqing (Deprece
/608 QFMU riscy32 Db
GO QEMU riscve Debugging
€608 SEGGER Mink Debugging
8 Launch Croup

semihasting port

Default target oresightTarget (cortex m)

Geehy > GI2RE0DR: (932050100 v

Bus speed He

Other options

GoB Client Setup-
Executablename: | fhome/kaiftoolarm-snutoolchain-14.2.rel1-x86_g4-srm-nane-eabi/bin/arm-none-esbi-gdb Bromse...| Variables
Actual excutable: | fhomefkaiftoolarm-gnis toolchain-14.2 rel1-x5o_o4 arm-none-eabibinfarm -none-eabi-gdb

Other oplions | target remote localhost;3333

ands: et mem inaccessible-by-default off

Remote Target
Host name or (P address:  localhost
Port numbe: 333

Force thread list

date onsuspend
Restore defaults

Filker matched 20 of 20 items

@ Close

Note: The directory used to start pyOCD gdbserver in the terminal must contain the single-core “pyocd.yaml” file.
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8 Revision

Table 4 Document revision

Date Version Description
2025.1 1.0 ® |nitial release
2025.4 1.1 ® New chapters added

® Applicable products listed as G32R501 and G32R502
® Keil project creation adds microcontroller selection scre
enshot

® Program Debug reorganized into J-Link / GEEHY LINK
subsections (IAR and Eclipse likewise)

® Added J-Link Devices and local pyOCD registration ste
ps

® G32R502 requires IAR 9.70.4 or later

2026.8 1.2 ® FLM taken from SDK package/FLM (including Keil/J-Lin
k file lists)

® Eclipse pyOCD adds yaml and command-line examples
® Factory-default keys can omit long Startup commands
® Added Eclipse global tool paths (Clang / Make / GDB)
® Refreshed IDE/debug screenshots to match current tool
chains

® Corrected Startup SP/PC dereference from vector table

® Added Eclipse system environment variable screenshot
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Statement

This document is formulated and published by Geehy Semiconductor Co., Ltd. (hereinafter
referred to as “Geehy”). The contents in this document are protected by laws and regulations of
trademark, copyright and software copyright. Geehy reserves the right to make corrections and
modifications to this document at any time. Read this document carefully before using Geehy
products. Once you use the Geehy product, it means that you (hereinafter referred to as the
“users”) have known and accepted all the contents of this document. Users shall use the Geehy

product in accordance with relevant laws and regulations and the requirements of this document.
1. Ownership

This document can only be used in connection with the corresponding chip products or
software products provided by Geehy. Without the prior permission of Geehy, no unit or individual
may copy, transcribe, modify, edit or disseminate all or part of the contents of this document for

any reason or in any form.

The “M#F” or “Geehy” words or graphics with “®” or “TM” in this document are trademarks
of Geehy. Other product or service names displayed on Geehy products are the property of their

respective owners.
2. No Intellectual Property License
Geehy owns all rights, ownership and intellectual property rights involved in this document.

Geehy shall not be deemed to grant the license or right of any intellectual property to users

explicitly or implicitly due to the sale or distribution of Geehy products or this document.

If any third party’s products, services or intellectual property are involved in this document,
it shall not be deemed that Geehy authorizes users to use the aforesaid third party’s products,

services or intellectual property. Any information regarding the application of the product, Geehy
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hereby disclaims any and all warranties and liabilities of any kind, including without limitation
warranties of non-infringement of intellectual property rights of any third party, unless otherwise

agreed in sales order or sales contract.

3. Version Update

Users can obtain the latest document of the corresponding models when ordering Geehy

products.

If the contents in this document are inconsistent with Geehy products, the agreement in the

sales order or the sales contract shall prevail.

4. Information Reliability

The relevant data in this document are obtained from batch test by Geehy Laboratory or
cooperative third-party testing organization. However, clerical errors in correction or errors
caused by differences in testing environment may occur inevitably. Therefore, users should
understand that Geehy does not bear any responsibility for such errors that may occur in this
document. The relevant data in this document are only used to guide users as performance

parameter reference and do not constitute Geehy’s guarantee for any product performance.

Users shall select appropriate Geehy products according to their own needs, and effectively
verify and test the applicability of Geehy products to confirm that Geehy products meet their own
needs, corresponding standards, safety or other reliability requirements. If losses are caused to
users due to user’s failure to fully verify and test Geehy products, Geehy will not bear any

responsibility.

5. Legality

USERS SHALL ABIDE BY ALL APPLICABLE LOCAL LAWS AND REGULATIONS WHEN
USING THIS DOCUMENT AND THE MATCHING GEEHY PRODUCTS. USERS SHALL
UNDERSTAND THAT THE PRODUCTS MAY BE RESTRICTED BY THE EXPORT, RE-EXPORT
OR OTHER LAWS OF THE COUNTRIES OF THE PRODUCTS SUPPLIERS, GEEHY, GEEHY
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DISTRIBUTORS AND USERS. USERS (ON BEHALF OR ITSELF, SUBSIDIARIES AND
AFFILIATED ENTERPRISES) SHALL AGREE AND PROMISE TO ABIDE BY ALL APPLICABLE
LAWS AND REGULATIONS ON THE EXPORT AND RE-EXPORT OF GEEHY PRODUCTS

AND/OR TECHNOLOGIES AND DIRECT PRODUCTS.

6. Disclaimer of Warranty

THIS DOCUMENT IS PROVIDED BY GEEHY "AS IS" AND THERE IS NO WARRANTY OF
ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, TO

THE EXTENT PERMITTED BY APPLICABLE LAW.

GEEHY'S PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR WARRANTED FOR
USE AS CRITICAL COMPONENTS IN MILITARY, LIFE-SUPPORT, POLLUTION CONTROL, OR
HAZARDOUS SUBSTANCES MANAGEMENT SYSTEMS, NOR WHERE FAILURE COULD

RESULT IN INJURY, DEATH, PROPERTY OR ENVIRONMENTAL DAMAGE.

IF THE PRODUCT IS NOT LABELED AS "AUTOMOTIVE GRADE," IT SHOULD NOT BE
CONSIDERED SUITABLE FOR AUTOMOTIVE APPLICATIONS. GEEHY ASSUMES NO

LIABILITY FOR THE USE BEYOND ITS SPECIFICATIONS OR GUIDELINES.

THE USER SHOULD ENSURE THAT THE APPLICATION OF THE PRODUCTS
COMPLIES WITH ALL RELEVANT STANDARDS, INCLUDING BUT NOT LIMITED TO SAFETY,
INFORMATION SECURITY, AND ENVIRONMENTAL REQUIREMENTS. THE USER ASSUMES
FULL RESPONSIBILITY FOR THE SELECTION AND USE OF GEEHY PRODUCTS. GEEHY
WILL BEAR NO RESPONSIBILITY FOR ANY DISPUTES ARISING FROM THE SUBSEQUENT

DESIGN OR USE BY USERS.

7. Limitation of Liability

IN NO EVENT, UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING

WILL GEEHY OR ANY OTHER PARTY WHO PROVIDES THE DOCUMENT AND PRODUCTS
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"AS 1S", BE LIABLE FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, DIRECT,
INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY
TO USE THE DOCUMENT AND PRODUCTS (INCLUDING BUT NOT LIMITED TO LOSSES OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY USERS OR
THIRD PARTIES). THIS COVERS POTENTIAL DAMAGES TO PERSONAL SAFETY,

PROPERTY, OR THE ENVIRONMENT, FOR WHICH GEEHY WILL NOT BE RESPONSIBLE.

8. Scope of Application

The information in this document replaces the information provided in all previous versions

of the document.

© 2026 Geehy Semiconductor Co., Ltd. - All Rights Reserved
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