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11/12/2019 1.2E o |IDE integrated with Gowin Programmer.
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the ease of use.

e Known issues of IDE installation and usage fixed.

® License Management.

12/10/:2019 1.3E o |DE Interface optimized.

e Gowin_EMPU (GW1NS-4C) and Gowin_EMPU_M3 programming
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1 About This Guide 1.1 Purpose

1 About This Guide

1.1 Purpose

This manual describes GOWIN MCU Designer (GMD) installation and
operation and aims to help users learn the software functions to improve
design efficiency. The software screenshots and the supported products
listed in this manual are based on GOWIN MCU Designer V1.2. As the
software is subject to change without notice, some information may not
remain relevant and may need to be adjusted according to the software
that is in use.

1.2 Related Documents

The latest user guides are available on GOWINSEMI Website. You
can find the related documents at www.gowinsemi.com:

® |PUG536, Gowin EMPU M1 IDE Software Reference Manual

® |PUG928, Gowin EMPU(GW1NS-4C) IDE Software Reference
Manual

® |PUG919, Gowin EMPU M3 IDE Software Reference Manual
® |PUG910, Gowin PicoRV32 IDE Software Reference Manual

1.3 Terminology and Abbreviation

Table 1-1 shows the abbreviations and terminology used in this
manual.

Table 1-1 Terminology and Abbreviations

Terminology and Abbreviation Full Name

ARM Advanced RISC Machine

FPGA Field-Programmable Gate Array

IDE Integrated Development Environment
GCC GNU Compiler Collection

GDB GNU Debug

GMD GOWIN MCU Designer

GNU GNU is Not Unix

SUG549-1.5E 1(42)



http://www.gowinsemi.com/
http://cdn.gowinsemi.com.cn/IPUG536E.pdf
http://cdn.gowinsemi.com.cn/IPUG928E.pdf
http://cdn.gowinsemi.com.cn/IPUG928E.pdf
http://cdn.gowinsemi.com.cn/IPUG919E.pdf
http://cdn.gowinsemi.com.cn/IPUG910E.pdf

1 About This Guide 1.4 Support and Feedback

Terminology and Abbreviation Full Name

MCU Microcontroller Unit

OpenOCD Open On-Chip Debugger

PC Personal Computer

RISC Reduced Instruction-Set Computer
RISC-V RISC Five

1.4 Support and Feedback

Gowin Semiconductor provides customers with comprehensive
technical support. If you have any questions, comments, or suggestions,
please feel free to contact us directly by the following ways:

Website: www.gowinsemi.com

E-mail: support@gowinsemi.com

SUG549-1.5E 2(42)
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2 GMD Software Overview 2.1 Introduction

2 GMD Software Overview

2.1 Introduction

GMD is a new generation of MCU software development environment
designed in-house by GOWIN according to its own FPGA+MCU SoC
architecture features. It's based on GNU GCC compilation toolchain and
open source Eclipse framework. It supports C/C++ embedded software
programming language and helps users to quickly implement code
compilation and linking, generate mapping files and download, etc. GND
also integrates an on-line debugging tool for users to quickly locate and
analyze software programming issues.

GMD supports the MCU compilation toolchain of ARM architecture
and RISC-V architecture and also supports MCU compilation, linking,
downloading and debugging of ARM Cortex-M1, ARM Cortex-M3 and
RISC-V architecture.

GMD provides a GUI for projects. Users can employ this software to
quickly edit codes, check the running results, and start the GOWINSEMI
FPGA download tool immediately to download the mapping file to the chip
and implement the required functions. GMD GUI is as shown in Figure 2-1.

SUG549-1.5E 3(42)




2 GMD Software Overview

2.2 Processors Supported

Figure 2-1 GMD Software Interface

{H C/C++ - cm3_led/USER/main.c - GOWIN MCU Designer - u] X
File Edit Source Refactor Navigate Search Project Run Window Help
D [ ®-K-BivSiwilis-idL/-HBEMH-FH-0e-2- [uwick Access] || & | [ 4 %
[y project Explorer 52 = 8 [2 maine & = 8 BFox = B8
Bg v 2-+ @file main. c[] ~ SRR o % T
v 5 em3 led 18 |/* Trchodes - U gwinsdeh
4 Binaries include "gwinsac.h" ++ delay_ms{volatile uint3z
@) Includes i ++ GPIOInit(void) : void
13 /* Declarations =---- - s oo mm s e
= CORE 14 void delay ms{ 10 uint32 t delay ms); © main(void) : int
(= Debug 15 wvoid GPIOInit(void); @ GPIQInit(void) : void
(= PERIPHERAL 16 - ® delay_ms{volatile uint3z
fffff £IONS = mmmmm e e e
&> STARTUP int main(void)
(= SYSTEM
v (= USER SystemInit(); //Initi
GPIOInit(); /
gwlns4c_confh B0
[ gwlinsde ite while(1)
gwlinsdc_ith . . .
0 GPIO_ResetBit({GPIOR,GPIO_Pin_B); //LEDL on
B crzre delay ms(50@);
gwinsdc flash.ld
GPIO_SetBit(GPIOR,GPIO_Pin B); //LEDL off
delay_ms(50@);
1 v
< ¥ < >
B Console 52 soElER =&l mE-g-=0
CDT Build Console [cm3_led]
~
Invuking: Cross ARM GNU Print Size
arm-none-eabi-size --format= "em3_led.elf”
text  data bss hex filename
1108 1084 36 8b4 cm3_led.elf
Finished building: cm3_led.siz
15:35:57 Build Finished (took 5s.261ms)
v
< >
Smart Insert | 21:3 =

2.2 Processors Supported

The processors, architectures, and chips that GMD supports are listed

in Table 2-1.

Table 2-1 Processors Supported by GMD

Processor

Architecture

Chip

Gowin_EMPU (GW1NS-4C)

ARM Cortex-M3

GW1NS-4C
GW1INSR-4C
GW1NRSER-4C

Gowin_EMPU_M1

ARM Cortex-M1

GW1N-9

GW1NR-9

GW1N-9 Version C
GW1NR-9 Version C
GW2A-18

GW2AR-18

GW2A-18 Version C
GW2AR-18 Version C
GW2ANR-18 Version C
GW2A-55

GW2A-55 Version C
GW2AN-18X
GW2AN-9X
GW2AN-55 Version C
GW5AT-138 Version B
GW5AST-138 Version B

Gowin_EMPU_M3

ARM Cortex-M3

GW2A-55
GW2A-55 Version C
GW2AN-55 Version C

SUG549-1.5E
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2 GMD Software Overview 2.2 Processors Supported

Processor Architecture Chip

GW1N-9

GW1NR-9

GW1N-9 Version C
GW1NR-9 Version C
GW2A-18
GW2AR-18
GW2A-18 Version C
GW2AR-18 Version C
GW2ANR-18 Version C
GW2A-55

GW2A-55 Version C
GW2AN-18X
GW2AN-9X
GW2AN-55 Version C

Gowin_PicoRV32 RISC-V

Note!

The supported processors may vary according to the software version in use. Please refer
to the software you use for more detailed processor information.

SUG549-1.5E 5(42)




3 Install GMD Software 3.1 Environment Requirement

Install GMD Software

3.1 Environment Requirement
Windows: Win7/8/10(64bit)

3.2 Software Download

You can download GMD installation package (GMD_V1.2.exe) via
Gowin official website: https://www.gowinsemi.com/en/support/database
Note!

Users need to register and log on to the Gowin website before downloading the installation
package;

3.3 Software Installation

Note!

e You must close anti-virus programs, such as 360 or Kingsoft AntiVirus, etc. before
installing GMD.

e The installation path should not contain any Chinese characters or spaces.

e Before installing any new versions of GMD, old versions should be uninstalled.

e Table 3-1 shows the product options for the installation of GOWIN MCU Designer.

Table 3-1 Components to Install

Components Description MCU Supported Remarks
Executable file:

GMD Framework GMD frame - GMD_V1.2.exe

SEGGER J-Link SEGGER J-LINK ARM Cortex M1 and |

Debugger Driver debugger driver software | M3

OIi.mex Debugger Olimex debugger driver RISC-V _

Driver software

The steps of installing GMD Software is as follows:

1. Double click the installation package to open the wizard; click "Next",
as shown in Figure 3-1.

SUG549-1.5E 6(42)



https://www.gowinsemi.com/en/support/database/569/?support_search=GOWIN+MCU+Designer

3 Install GMD Software

3.3 Software Installation

SUG549-1.5E

Figure 3-1 Wizard

W GMD V1.2 Setup - *

Welcome to GMD V1.2 Setup

Setup will guide you through the installation of GMD V1.2,

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot yvour
computer,

Click Next to continue,

2. Click "I Agree", as shown in Figure 3-2.

Figure 3-2 License Agreement

G GMD V1.2 Setup —

*

License Agreement
Please review the license terms before instaling GMD V1.2,

<d
o

Press Page Down to see the rest of the agreement.

EMD USER LICENCE AGREEMENT FOR GOWIN SOFTWARE INSTALLATION ~

The terms and conditions that follow and any other terms that are specific terms relating
to this software("Software”) set forth a legal agreement ("Agreement”) between you
(either an individual or an entity) and Guangdong Gowin semiconductor technology co.,
LTD. {"Gowin semiconductor™).

You should carefully read these terms and conditions of the Agreement before installing,
copying or using the Software. Installing, copying and using the Software will signify
your agreement to be bound by these terms and conditions.

]
If you accept the terms of the agreement, dlick T Agree to continue. You must accept the
agreement to install GMD V1.2,

GCWIN Semiconductor Corp

< Back 1 Agree Cancel

3. Select "Framework", and click "Next", as shown in Figure 3-3.

7(42)




3 Install GMD Software

3.3 Software Installation

SUG549-1.5E

Figure 3-3 Choose Components

W GMD V1.2 Setup - s
¥ s e
Choose which features of GMD V1.2 you want to install, w

Check the components you want to install and unchedk the components you don't want to
install. Click Next to continue,

Description

Select components to install: Framewark

Space required: 2.5 GB

4. Select the installation path, and the default path C:\GMD is
recommended; click "Install", as shown in Figure 3-4.

Figure 3-4 Choose Installation Location

W GMD V1.2 Setup — *
Choose Install Location & &
)

Chaose the folder in which to install GMD V1.2, wW

Setup will install GMD V1. 2 in the following folder. To install in a different folder, dick Browse
and select another folder. Click Install to start the installation.

Destination Folder

[EE

Browse...

Space required: 2.5 GB
Space available: 49.2 GB

< Back Install Cancel

5. The installation process is as shown in Figure 3-5.

8(42)




3 Install GMD Software 3.3 Software Installation

Figure 3-5 Installing

W GMD V1.2 Setup —

Installing
Flease wait while GMD V1.2 is being installed. w

e
i
-

s

Extract: firmware.h... 100%

QOutput folder: C:\GMDYamsi\Gowin_PicoR W32\ 1. 2, 2\driverisource A
Extract: simplevart.c... 100%

Extract: wbagpio.c... 100%

Extract: whiZc.c... 100%

Extract: whspi.c... 100%

Extract: whspiflash.c... 100%:

Extract: wbuart.c... 100%

QOutput folder: C:\GMDamsi\Gowin_PicoRV32\W 1. 2. 2ib

Extract: firmware.c... 100%

Extract: firmware.h... 100%

< Back Mext = Cancel

6. After installing GMD, select whether to install Arm Debugger Driver
(J-Link) and RiscV Debugger Driver (Olimex). If you choose to install,
you can go on; if you do not choose to install, the GMD installation is
completed. Click "Finish", as shown in Figure 3-6.

Figure 3-6 Debug Driver Installation Option
W GMD V1.2 Setup -

.

., 20 _
\ / . Completing GMD V1.2 Setup

GMD V1.2 has been installed on your computer.,

Click Finish to dose Setup.

[]install Arm Debugaer Driver (I-Link):

Install Riscy Debugger Driver (Climex)

< Back Cancel

7. If you choose "Install Arm Debugger Driver (J-Link)", then J-Link wizard
pops up. Click "Next", as shown in Figure 3-7.

SUG549-1.5E 9(42)
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Figure 3-7 J-Link Wizard

Tl SEGGER - J-Link V6.49c Setup = =R <

Welcome to SEGGER - J-Link
V6.49c Setup

Setup will guide you through the installation of SEGGER -
J-link V6.49c.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.,

Embedded
Studio

Click Next to continue.

Powerful C/C++ IDE
available for

= Windows

" mac0S »\
/ SEGGER

Download Trial

'

8. Figure 3-8 shows the license agreement, and click "l Agree".

Figure 3-8 J-Link Installation License Agreement
[l SEGGER - J-Link V6.49¢ Setup [ol @ ==

34]

s License Agreement
C Please review the license terms before installing SEGGER - J-Link V6.49¢. Link

Press Page Down to see the rest of the agreement.

Important - Read carefully: -

(3
IDEFINITIONS: —

E m b £ d d e d For the purpose of this agreement, the terms shall have the following meaning when the

S t U d | 0 entire word is marked bold:

The "software™ means all J-Link related software components incduded in the J-Link
Powerful C/C++ IDE software & documentation pack provided by SEGGER which can be downloaded at:
http: //www.seqger. com/ilink-software. html

available for

» Windows 1:icensor shall mean SEGGER except under the following drcumstances: X -

# [necOS If you accept the terms of the agreement, dick I Agree to continue. You must accept the
= Linux agreement to install SEGGER - J-Link V6.49c¢.

) e

9. Select J-Link driver components. select "Update existing installation" in
"Choose destination" option. Default settings are recommended. Click
"Install", as shown in Figure 3-9.

Figure 3-9 J-Link Components Selection

KAl SEGGER - J-Link V6.49¢ Setup o] @ | (==
Choose optional components J
= =) Choose optional components to be installed. Link
| 0 Install USE Driver for J-Link (requires admin rights)
Create entry in start menu

Add shortcuts to desktop

Update DLL in other applications (requires admin rights)
C_hoose destination:

(@) Update existing installation

() Install a new instance

Select:
Discover SEGGER (@ Install for allusers () Install for this user only
solutions for the Destination Folder

Internet of Things C:\Program Files (x86)\SEGGER \ILink

e
[ <Back |i Instal |[ Cancel ]

10. Click "Finish" when J-Link driver installation is completed, as shown in

10(42)




3 Install GMD Software 3.3 Software Installation

Figure 3-10
Figure 3-10 J-Link Installation Complete

SEGGER - J-Link V6.49c¢ Setup = @] R

Completing SEGGER - J-Link
V6.49c Setup

The latest version of the J-Link Software & Documentation
pack can be found at the location linked below.

J-Trace PRO

Trace and Debug
in Real Time!

= Streaming Trace

= Live Profiling »
= Code Coverage 7/ SEGGER J4ink Software & Documentation pack

11. If you select "Install RiscV Debugger Driver (Olimex)" in step 6, the
Olimex driver software installation wizard pops up, as shown in Figure

3-11.
Figure 3-11 Olimex Debugger Driver
Ei Zadig o] & sl
Device Options Help
'] Edit
Driver WinUSB (v6.1.7600.16385) = More Information

WinUSB (ibusb)
UsBID libusb-win32
= Install WCID Driver ] libusbK
WCID = WinUSB (Microsoft)

-No new version of Zadig was found

Note!
Make sure that the Olimex debugger is connected to PC before the driver installation.

12. Select "Options > List All Devices" in the menu bar, as shown in Figure
3-12.

Figure 3-12 Configure List All Devices

4 Zadj = B =)
Qevicel _Q_;tions |ﬂelp

List All Devices |
| v Ignore Hubs or Composite Parents | b Edit
v | Create a Catalog File
Driver ' Sign Catalog & Install Aut ted Certificat B R e
ign Catalog & Install Autogenerated Certificate v iaay RS
USBI( Advanced Mode libusb-win32
libusbK

| Log Verbosi »
WCID| 9 By | WinUSB (Microsoft

No new version of Zadig was found

13. After selecting "List All Devices", you can see all the devices connected
to the PC, select "Olimex OpenOCD JTAG ARM-USB-TINY-H
(Interface 0)", as shown in Figure 3-13.
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Figure 3-13 Olimex OpenOCD JTAG ARM-USB-TINY-H (Interface 0)

K Zadig
Device Options Help

e

Olimex OpenOCD JTAG ARM-USB-TINY-H (Interface 0)

v ¥ Edit

Driver  libusbK (v3.0.7.0)

USBID 15BA 002A 00

we? X

WinUSB (v6.1.7600.16385) =

Replace Driver ]

More Information
WinUSB (libusb)
libusb-win32

libusbK

WinUSB (Microsoft)

4 devices found.

14. Select the driver type "libusbK (v3.0.7.0)", as shown in Figure 3-14.
Figure 3-14 Driver Type

I Zadig
Device Options Help

= R >

Olimex OpenOCD JTAG ARM-USB-TINY-H (Interface 0)

vJL‘-Edit

Driver libusbK (v3.0.7.0)
USBID 15BA 002A 00

wep?2 X

libusbK (v3.0.7.0)

Reinstall Driver E|

More Information
WinUSB (libusb)
libusb-win32

libusbK

WinUSB (Microsoft)

4 devices found.

15. Click "Install Driver" or "Reinstall Driver" to start installing Olimex
Debugger Driver software, as shown in Figure 3-15.

Figure 3-15 Install Olimex Debugger Driver Software

£ Zadig ol & =
Device Options Help
[Olimex OpenOCD JTAG ARM-USB-TINY-H (Interface 0) '] [ Edit

Driver libusbK (v3.0.7.0) More Information

WinUSB (libusb)
libusb-win32
Reinstall Driver v libusbK

WinUSB (Microsoft)

libusbK (v3.0.7.0)

USBID 158A 002A 00

wemn? X

Driver Installation: SUCCESS

16. Figure 3-16 shows the Olimex degugger driver software installation
process, and the Interface 0 device is successfully installed.

Figure 3-16 Interface 0 Device Installation Successful

1 Zadig [ ® =]

Device Opti
Driver Installation

Olimex Oper] .'0‘, The driver was installed successfully. [T Edit

Driver libu: jormation
UsB ID 1ﬁ 32

_— Reinstall Driver ‘V libusbK
wem? X l ] WinUSB (Microsoft)

Driver Installation: SUCCESS
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17. After "Olimex OpenOCD JTAG ARM-USB-TINY-H (Interface 0)" is
installed successfully, please continue to select "Olimex OpenOCD
JTAG ARM-USB-TINY-H (Interface 1)" in the list of devices, as shown

in Figure 3-17.
Figure 3-17 Configure Interface 1
Ed Zadig E=HES
Device Options Help
]
[[0!imex0penOCD JTAG ARM-USB-TINY-H (Interface 1) " | Edit
Driver libusbK (v3.0.7.0) libusbK (v3.0.7.0) : More Information

WinUSB (libusb
USBID 15BA  002A 01 libusb-win32
5 Reinstall Driver E| libusbK
wem= X —l WinUSB (Microsoft

Driver Installation: SUCCESS

18. Repeat steps 5 to 7 to install "Olimex OpenOCD JTAG
ARM-USB-TINY-H (Interface 1)".

19. After "Olimex OpenOCD JTAG ARM-USB-TINY-H (Interface 0)" and
"Olimex OpenOCD JTAG ARM-USB-TINY-H (Interface 1)" are installed
successfully, " libusbK USB Devices > Olimex OpenOCD JTAG
ARM-USB-TINY-H (Interface 0)" and " Olimex OpenOCD JTAG
ARM-USB-TINY-H (Interface 1)" can be displayed in the PC device
management.
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4 GMD Software GUI

4.1 Title Bar

4 GMD Software GUI

Figure 4-1 shows GMD software GUI. It consists of the title bar, menu
bar, tool bar, Project Explorer View, Code Editor, Console View, C/C++
Perspective, etc.

Figure 4-1 GUI

W C/C++ - em3_led/USER/main.c - GOWIN MCU Designer — [m] *
Eile Edit Source Refactor Navigate Search Project pRun Window Help
Iu IB-&-EBin|Si%iliis-N®- (R Eym:d-5 M [Quick Access] || @ LIGH 4 %
5 Project Explorer &2 = O [€] main.c & =0 | =0 . = 0
=& v 3@ * @file main\c[] i - - & | e -
Y : Tool Bar Title Bar | 1B W o ¥
v 25 cm3 led 6 /% Tncludes - MenuBar L Perspective =1 gwinsdch
# Binaries 11 #include "gwlns4c.h” +  delay_ms{volatile uint3z
[ Includes R ++  GPIOInit(void) : void
CORE f* Declarations --------------mm . )i
= 14 void delay_ms(_ I0 uint32_t delay_ms); O Ol & i
(= Debug 15 void GPIOInit(void); @ GPIOInit(void) : void
(= PERIPHERAL sl DO X ® delay ms(volatile uint3z
STARTUP /% FURCEIONS ~ oo
= int main(void)
(= SYSTEM 1
v = USER SystemInit(); //Initizlizes system
PIOInit(); f/Initializes GPIO
gwinsdc_confh B nit(); //Initialize
€ gwinsdc it while(1)
gwinsdc ith
o GPTO_ResetBit({GPIOB,GPTIO Pin_@); JLEDMgn
le] main.c delay_ms(5@@);
gwinsdc flash.ld .
GPIO_SetBit(GPIOB,GPIO_Pin_0); //LEDL off Code Editor
delay ms(588);
1 v
< > < >
B Console 3% @ﬁﬁ)l A el %\“‘E'i’?'mﬁ
. R CDT Build Consale [cm3_led]
Project Explorer View ~
Invoking: Cross ARM GNU Print Size
arm-none-eabi-size --format=berkeley "cm3_led.elf”
text data bss dec hex filename
11e8 1884 36 2228 8b4 cm3_led.elf
Finished building: em3_led.siz
l ——— Console View
15:35:57 Build Finished (took 55.261ms)
v
< >
Writable Smart Insert 21:3 =

4.1 Title Bar

that
4.2 Menu Bar

Title bar shows the current project path, name, and the name of the file
is currently open.

SUG549-1.5E

Menu bar provides common used menus and start tools for projects,
including the options of File, Edit, Source, Refactor, Navigate, Search,
Project, Run, Window, and Help. See the following for details.
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4.2 Menu Bar

4.2.1 File

The file menu is as shown in Table 4-1.

Table 4-1 File Menu

Menu ltem Sub-menu Item Shortcut Functional Description
Makefile Project with Create C/C++ project
Existing Code containing makefile
C++ Project Create C++ project
C Project Create C project
C/C++ Project Create C/C++ project
Project... Create C, C++, C/C++project
Convertto a C/C++ None-C/C++ project
New Project (Adds C/C++ Alt+Shift+N addsC/C++ features, C/C++
Nature) tool chain enable
Source File Create C/C++ source file
Header File Create C/C++ header file
File from Template Create C/C++ template file
Class Create C/C++ class structure
Source Folder Create a source folder
Folder Create a folder
Open File... - - Open the existed file
Open Projects from File | B Import the project wizard from
System... file system
Close - Ctrl+wW Close the active editor
Close All - Ctrl+Shift+w Close all editors
Save B Ctrl+S Save the content of the active
editor
Save the content of the active
Save As... - - .
editor under a new name
Save Al B Crl+Shift+S Save all editor's content and
the unsaved changes
Revert the content of the
Revert - - active editor as the saved
content
Move... - - Move resources
Rename... - F2 Rename resources
Refresh selected elements
B based on local file system (If
Refresh S not started from the specified
option, refresh all)
Convert Line Delimiters | Windows - Windows system format
To Unix - Unix system format
Print.. B Cirl+p Print the content of the active
editor
Switch Workspace _ _ Switch workspace and restart
workspace
Restart - - Restart GMD
SUG549-1.5E 15(42)
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4.2 Menu Bar

Menu ltem Sub-menu Item Shortcut Functional Description
Import... - - Import the project wizard
Export... - - Export the project wizard
Properties - Alt+Enter Properities configuration
Exit - - Exit GMD
4.2.2 Edit
The edit menu is as shown in Table 4-2.
Table 4-2 Edit Menu
Menu Item Shortcut Functional Description
Undo Ctrl+Z Undo the previous step
Redo Ctri+Y Redo the cancelled changes
Cut Ctrl+X Cut
Copy Ctri+C Copy
Paste Ctrl+Vv Paste
Delete Delete Delete the selected text or element option
Select All Ctrl+A Select all the editor's content
Find/Replace Ctrl+F Find/Replace
Find Word - Find the selected word
Find Next Ctrl+K Find the next word of the current selected
text
Find Previous Ctrl+Shift+K Find the previous word of the current
selected
I’\rlg(?mental Find Ctrl+J Start incremental find mode to find the next
Incremental Find Ctrl+Shift+J Start. incremental find mode to find the
Previous previous
Add Bookmark. .. B Add bookmark to the current selected text
or elements
Add Task... B Add user-defined task to the current
selected text or elements
Show Tooltip E2 Display the value of the current cursor
Description position as floating instructions
Open content assist view at the current
Content Assist Alt+/ cursor position to display the auxiliary
syntax sample of the programming code
If the cursor is at the location of the
. . problem, the content assist view will be
Quick Fix Ctri+1 opened and the possible corrections will be
provided.
If the cursor is at the location of the
Parameter Hints Alt+? _referent@l paramete_rs, the paramete_r
information will be displayed as floating
instructions
Set Encoding - Switch the current content coding
SUG549-1.5E 16(42)
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4.2 Menu Bar

4.2.3 Source

The source menu is as shown in Table 4-3.

Table 4-3 Source Menu

Menu ltem Shortcut Functional Description
Toggle comment on all lines containing the
Toggle Comment Ctrl+7 selected text of the current line
Add Block Comment Cirl+Shift+/ Comment on all blqcks containing the selected
text of the current line
Remove Block Comment Ctrl+Shift+\ Remove the_ blocks containing the selected text of
the current line
Shift Right - Increase indent in the selected line
Shift Left Shift+Tab Reduce indent in the selected line
Correct Indentation Ctrl+ Indent rule applying to the selected line
Format Ctrl+Shift+F Program code formatt.er can be used to format
the current text selection
Add Include Ctrl+Shift+N Add include to the reference of the selected type
Organize Includes Ctrl+Shfit+O Add Include to the selected compilation organizes
Sort Lines Ctrl+Shift+S Sort lines according to the specified order
Implement Method. . B The method of replacing or implementing the
current type
Generate Getters and B Generate Getters and Setters for the field of the
Setters... current line type
Surround With Alt+Shift+7 Evaluate all exceptions that must be caught for
the selected statement
4.2.4 Refactor
The Refactor menu is as shown in Table 4-4.
Table 4-4 Refactor Menu
Menu Item Shortcut Functional Description
Rename. . Alt+Shift+R Rename the selected element and update all the
reference of the elements
Create a new variable and specify it to the selected
Extract Local Variable Alt+Shift+L expression and replace the selected as the new
variable's reference
Creates the static final field from the selected expression
Extract Constant... Alt+C and replaces the field reference, rewriting to the other
locations where the same expression occurs
Create a new variable and specify it to the selected
Extract Function... Alt+Shift+M statement and replace the selected as the new variable's
reference
Toggle Function Alt+Shift+T Move the se!ectgd function from the header file to the
implementation file or return
Hide Method... - Hide Method...
Apply Script... - Apply the saved refactor list
Create Script... - Export the refactor list for later use

SUG549-1.5E
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4.2 Menu Bar

Menu Item

Shortcut

Functional Description

History...

Display the refactor history

4.2.5 Navigate

The Navigate menu is listed in Table 4-5.

Table 4-5 Navigate Menu

Menu Item Sub-menu Item | Shortcut Functional Description
Go Into ~ ~ Set the view input to the current selected
element
Back - Back: Set the view input to the previous input
Forward - Forward: Set the view input to the next input
Go To Up One Level ~ Up One Level: Set the current view input to the
P input parent element
Resource. . ~ Browse to fln_d resources and display them in
the current view
Open Declaration ~ F3 Display Fhe Qpen DeplaracUon view to open a
declaration in the editor
Open Tvpe Parse the element referenced by the current
Hirérarc%/p - F4 program code options and open it in the Type
y Hierarchy view
Open Call Open Call the element referenced by the current
p - Ctrl+Alt+H program code options and open it in the Call
Hierarchy : )
Hierarchy view
Open Include - Ctrl+Alt+l Display Include Browser
Browser
Open Element... B Ctrl+Shift+T Display t_he Open_EIement view to open an
element in the editor
O_pen Type In B Ctrl+Shift+H Dlspla_y the Open Typg view to open a type in
Hierarchy... the editor and Type Hierarchy view
Open Element in B ~ Display the Open Element view to open an
Call Hierarchy... element in the editor and Call Hierarchy view
Open Resource... - Ctrl+Shift+R | Display all resources
Problem Details Display Problem Details view
Include Browser Display Include Browser view
C/C++ Projects ) Display C/C++ Projects view
Show In - Alt+Shift+W - - -
Project Explorer Display Project Explorer view
System Explorer Display System Explorer view
Properties Display Properties view
Quick Outline - Ctrl+O Open quick outline for the current selected type
Next Annotation - Ctrl+. Navigate to the next item
Previous . . .
Annotation Ctrl+, Navigate to the previous item
Last Edit Location - Ctrl+Q Display the last edit location
. Open a dialog box to enter the line number to
Goto Line... Curl+L indicate which line the editor should move
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Menu ltem Sub-menu Item | Shortcut Functional Description

Back B Alt+Left Naw_gate to _the previous resource that
previously viewed in the editor

Forward ~ Alt+Right Navigate and restore the result of previous
commands

4.2.6 Search

The search menu is as shown in Table 4-6.

Table 4-6 Search Menu

Menu Item Sub-menu Item

Shortcut Functional Description

Search... -

Ctrl+H

Search

File... -

Search File

C/C++... -

Search C/C++

Remote... -

Search Remote

Workspace

Search for the selected

Ctri+Alt+G element throughout the

workspace

Project

Text

Search for the selected
element in the projects that
contains the selected
element

File

Search for the selected
element in the files that
contains the selected
element

Working Set... -

Search for the selected
element in the working set

4.2.7 Project

The project menu is as shown in Table 4-7.

Table 4-7 Project Menu

Menu Item Sub-menu Item Shortcut Functional Description

Open Project - - Select to open the closed items

Close Project - - Close the currently selected items

: i | B e soneon o
Set Active - SetRelease or Debug as active
Manage... - Manage configuration

Build by Working Set

Set to build the working set

Build Configurations Set Active by Working

Set

Set Working Set as active

Manage Working
Sets...

Manage Working Sets

Build Project -

Perform incremental compilation on
the selected projects

SUG549-1.5E
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Menu ltem Sub-menu Item Shortcut Functional Description

Perform incremental building of all

Build Working Set Select Working Set - orojects in the Working Set

Clean... - - Clean building results

Build all projects in the workspace

Build Automatically - - automatically

Create... - Create
Build Targets Build... Shift+F9 Build

Rebuild Last Target - Rebuild the last target
Properties - - Properities configuration
4.2.8 Run

The run menu is as shown in Table 4-8.
Table 4-8 Run Menu

Menu ltem Shortcut Functional Description
Programmer - Start Gowin Programmer
Debug F11 Start Debugging mode
Debug History - Use the last debug configuration in the history
Debug As - A shortcut to start the debug dialog box
Debug Configuration... - Configure debug options and start debugging
Toggle Breakpoint Ctrl+Shift+B Add or remove breakpoints based on the current content

Add or remove breakpoints of current executable code

Toggle Line Breakpoint - line

Toggle Method Add or remove breakpoints based on the current binary

Breakpoint method

Toggle Watchpoint - Add or remove watchpoints of current field

Skip All Breakpoints - Skip all breakpoints in the workspace

Remove All Breakpoint Ctrl+Alt+B Remove all breakpoints in the workspace Permanently

Configure breakpoint types (C/C++ Breakpoint or C/C++

Breakpoint Types ) Dynamic Printf)

4.2.9 Window

The window menu is as shown in Table 4-9.
Table 4-9 Window Menu

Menu Item Sub-menu Item Shortcut Functional Description
Open a new workbench window with
New Window | - - the same perspective as the current
one

Open a new copy of the active editor

Toggle Split Editor (Horizontal) | Ctrl+_ horizontally

Edit Toggle Split Editor (Vertical) Ctrl+( Ope_n a new copy of the active editor
vertically
Clone - Copy a new copy of the active editor
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Menu ltem Sub-menu Item Shortcut Functional Description
Hide Toolbar - Hide Tool bar
Appearance
Toggle Full Screen Alt+F11 Full screen toggle
Build Targets ~ Dls_play the BU|I_d Targets view in the
active perspective
C/C++ Projects _ Dls.play C/C++ !DI’OjeCtS view in the
active perspective
Console Alt+Shift+Q,C Display (_30nso|e view in the active
perspective
Documents _ Display d_ocuments in the active
perspective
Display Include Browser view in the
Include Browser - ; .
active perspective
Navigator ~ Display l\_lawgator in the active
perspective
. Outline Alt+Shift+Q,0 Display (_)utlme in the active
Show View perspective
Problem Details ~ Dls.play Problem Details view in the
active perspective
Problems Alt+Shift+Q.X Display F_’roblem view in the active
perspective
Project Explorer ~ Dls.play Problem Explorer view in the
active perspective
Properties ~ Display F_’ropertles view in the active
perspective
Search Alt+Shift+Q,S Display S_earch view in the active
perspective
Tasks ~ Display 'I_'asks view in the active
perspective
Other... Alt+Shift+Q,Q | Open all views
Open Perspective - Open the perspective of sub-menus
Customize Perspective ... - Change the V'S'b'“ty of various .
elements in the active perspective
. Save Perspective As. . ~ Save th.e active perspective as a new
Perspective name view
Reset Perspective. . _ Remove _the user-defined
perspectives
Close Perspective - Close the active perspective
Close All Perspectives - Close all perspectives
Show System Menu Alt+- Show system menu
Show View Menu - Show vew menu
o Quick Access Ctrl+3 Open quick access
Navigation — — , — — .
Maximize Active View or Editor | Ctrl+M Maximize active view or editor
Minimize Active View or Editor | - Minimize active view or editor
Active Editor F12 Start editor
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Menu Item Sub-menu ltem

Shortcut Functional Description

Next Editor

Start the next editor in the list of

Ctri+F6 recently used editors

Previous Editor

Start the previous editor in the list of

Ctrl+Shift+F6 recently used editors

Switch to Editor...

Ctrl+Shift+E Switch to the open editor

Start the next view in the list of

Next View Ctrl+F7 .
recently used views

Previous View Ctrl+Shift+F7 Start the previous view in the list of
recently used views

Next Perspective Ctri+F8 Start the next perspectlve_ in the list
of recently used perspectives

Previous Perspective Ctrl+Shift+F8 Start the previous perspective in the

list of recently used perspectives

Configure the preferences for the

Preferences | - B active workspace
4.2.10 Help
The Help menu is as shown in Table 4-10.

Table 4-10 Help Menu
Menu ltem Shortcut Description
Welcome - Welcome page
Help Contents - Help page
Search - Search the Help contents
Show Contextual Help - Show the Help contents in related topics
Show Active Keybindings... Ctrl+Shift+L Show active keybindings
Tips and Tricks... - Tips and Tricks
Cheat Sheets... - Cheat Sheets---

License Content

Display license content

About GOWIN MCU Designer

Display GMD information

Click "Help > Help Contents" on the menu bar to view the user
manuals of GMD, Gowin_ EMPU (GW1NS-4C), Gowin_EMPU_M1,
Gowin_EMPU_M3, and Gowin_PicoRV32, as shown in Figure 4-2.

SUG549-1.5E
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Figure 4-2 Help Contents

{7 Help - GOWIN MCU Designer

@ Workbench User Guide
@ C/C++ Development User Guide
Bl &I GOWIN MCU Designer User Guide
M GMD
1[0 Gowin_EMPU(GW1NS-4C)
B IPUGY28-1.2E_Gowin_EMPU(GWIMS-4C) IDE
B IPUG929-1.3E_Gowin_EMPU{GWTMS-4C) Seri
[ 1PUGE30-1.3E_Gowin_EMPU (GW1NS-4C) Qui
[ IPUGE21-1.3E_Gowin_EMPU(GW1NS-4C) Soft
[ 1PUGE32-1.3E_Gowin_EMPU(GW1NS-4C) Har
B IPUG1013-1.0E_Gowin EMPU(GW1NS-4C) Sol

Search: Scope: All topics
Contents. = Fr B B

- o x
G fir| el & 0

GOWIN MCU Designer User Guide

Contents

« GMD

¢ Gowin EMPU(GWINS-4C
¢ Gowin EMPU Ml

+ Gowm EMPU M3

¢+ Gowin PicoRV32

Bl RN933-1.3E_Gowin_EMPU (GW1NS-4C) Softw
= Gowin EMPU_M1
Bl IPUG531-1.9E_Gowin_EMPU_M1 Hardware D¢
Bl IPUG532-1.9E_Gowin_EMPU_M1 Download R
Bl IPUG533-1.7E_Gowin_EMPU_M1 Software Prc
I 1PUG534-1.9E_Gowin_EMPU_M1 Quick Desigr
Bl IPUG535-1.9E_Gowin_EMPU_M1 Serial Debug
Bl IPUG536-1.8E_Gowin_EMPU_M1 IDE Software
Bl RN527-1.9E_Gowin EMPU_M1 Software and |
B[ Gowin_EMPU_M3
Bl IPUG919-1.1E_Gowin_EMPU_M3 IDE Software
Bl IPUG20-1.1E_Gowin_EMPU_M3 Serial Debug
1 1PUGE21-1.1E_Gowin_EMPU_M3 Quick Desigr
Bl IPUG922-1.1E_Gowin_EMPU_M3 Software Prc
Bl IPUG923-1.1E_Gowin_EMPU_M3 Hardware De¢
Bl RN924-1.1E_Gowin EMPU_M3 Software and |
B[ Gowin_PicoRV32
Bl IPUG10-1.4E_Gowin PicoRV32 IDE Software
Bl IPUGI11-1.3E_Gowin PicoRV32 Software Prog
Bl IPUG913-1.4E_Gowin PicoRV32 Software Dow
Bl IPUGS14-1.4E_Gowin PicoRV32 Hardware De: Y

B imismmte s ae o~ me mmmem et

é = o2 51

Click "Help > About GOWIN MCU Designer" on the menu bar to view

GMD information, as shown in Figure 4-3.
Figure 4-3 About GOWIN MCU Designer

{4 About GOWIN MCU Designer O X

GOWIN MCU Designer

Version: 1.2
Build 1D 20230501

Copyright (C)2014-2023 Gowin Semiconductor Technology Co., Lid.
All rights reserved.

GMED is a new generation of MCU software development
environment self-developed by GOWIN according to its own FPGA
and MCU SoC architecture features.

GMD supports the MCU compilation toolchain of ARM architecture
and RISC-V architecture and also supports MCU compilation, linking,
downloading and debugging of ARM Cortex-M and RISC-V
architecture.

3 . .
@) Installation Details
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4.3 Tool Bar

Tool bar provides quick accesses to some commonly used functions,
mainly including Build, Run, Stop, New Wizards, Save, Save All, Manage,
Restart, Debug, Search, etc. as shown in Table 4-11.

Table 4-11 Tool Bar Options

Tool Bar Options Icon Functional Description
New o~ New a project or a file
Save Save the content of the active
e editor
Save the content of the active
Save All

editor under a new name

Manage Configurations

Manage configurations (Debug
and Release)

Perform incremental compilation

Build--- 8- on the selected projects

Build All = Pel_‘form |_ncremental compilation of
all items in the workspace

. . Skip all breakpoints in the

Skip All Breakpoints = workspace during debugging

Restart Restart GMD

Make the C/C++ Packs & Load the device information of

perspective visible ﬂj ARM processor

Debug ’tiﬁ'« Debugging

Programmer ik Start Programmer.
Display the Open Element view to

Open Element @ open an element in the editor

Search ¥ - Search

Toggle Mark Occurrences g Toggle mark occurrences of C/C++
editor

Toggle Work Wrap g Toggle Work Wrap

Toggle Block Selection = Toggle Block Selection Mode

Mode

Show Whitespace 1 Show Whitespace Characters

Characters

Next Annotation b Navigate to the next item

Previous Annotation ™ Navigate to the previous item

Last Edit Location

Display the last edit location

Back

Navigate to the previous resource
that previously viewed in the editor

Forward

Navigate and restore the result of
previous commands

SUG549-1.5E
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4.4 Project Area

The project area shows projects and the related files. Users can check
or change the project device information, user design files, etc.

4.5 Source File Editing Area

Users can view and edit source files in the source file editing area.

The newly-built or opened files from the File window will be displayed
in the source file editing area.

To close the file currently displayed, click "File > Close" on the menu

bar or click on the icon " # " that appears in the upper-right of the file
editing area.

To close all the files in the file editing area, click "File > Close All" on
the menu bar.

4.6 Information Output area

The information output area displays the processing information when
the software is running. Users can verify different outputs by
manually switching between the tabs:

® Console
® Problems
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License Management

5.1 License Application

When users start GMD for the first time after it is installed, the prompt
for the License installation and registration pops up. Please apply for a
License before starting GMD for the first time.

The information as follows is required to apply for a license:
® MAC address (Mandatory)

® Computer name (Optional)
5.2 License Installation

After GMD is installed and started for the first time, a license
configuration dialog box pops up, as shown in Figure 5-1.
Figure 5-1 A Starting License Prompt

D
® There is no GOWIN MCU Designer license installed. &

T 1
Install now l Exit \

If users have no License, click "Exit" and apply for a License.

If users have the License, click "Install now", import the License file,
and click "OK", as shown in Figure 5-2.
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5 License Management 5.2 License Installation

Figure 5-2 License Installation

Wy Configure License = [E][=]

There is no GOWIN MCU Designer license installed.

Please configure an existed license file:
C:\GMD\license\gowin_mcu_70BSE839FCAF lic =

Apply for license, please contact FAE/Sales.

©

oKk | [ Exit

As shown in Figure 5-3, when the License installation is complete,
"License verify successfully!" pops up. Click "OK", and GMD starts.

Figure 5-3 License Verification

N

W Configure License (= [@][=]

There is no GOWIN MCU Designer license installed.

Please configure an existed license file:

< o —
DA\gn 7| Manage License = e

Apply] License verify successfully!

@ [ ok || 6
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5 License Management

5.3 License Management

5.3 License Management

Before the License is due to expire, users can apply for a new License

and reinstall.

Click Window > Perferences on the menu bar to open the
"Perferences" view. Select "License > Manage" and import the new

License file, as shown in Figure 5-4.
Figure 5-4 License Management

\Ar Preferences

type filter text
General
Automatic Updates
CfC++
Help

w License

Manage

MCU

Remote Systems
Run/Debug
Team

Terminal

m}
Manage L= -
Please deploy a license file.
License file: |k::\GMD\license\gowin_GMD_mooowmcx.lic | Browse...
Apply for license, please contact FAE/Sales.
OK Cancel

5.4 License Check

SUG549-1.5E

After the License is installed and verified, click "Help > License

Content" on the menu bar to check the installed License information, as
shown in Figure 5-5.

Figure 5-5 License Check

{#F License

Product:
License Type:
License Issuer:
Expiration Diate:

Redistributor:

O x

GOWIN MCU Designer
Activation File

Gowin Semiconductor
2024-01-13

I3
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6 GMD Software Configuration

6 GMD Software Configuration

If the default path "C:\GMD" is used, GMD software is configured by
default and users do not need to configure the toolchain; if you choose
another path, re-configure the toolchain.

Click "Window > Perferences" on the menu bar to open the

Perferences dialog box, configure "Global ARM Toolchains Paths", "Global

Build Tools Path", "Global OpenOCD Path", "Global RISC-V Toolchain

Path" and "Global RISC-V Toolchain Path", "Global RISC-V Toolchains

Paths", and "Global SEGGER J-Link Path" in "MCU" option, as shown in
Figure 6-1.
Figure 6-1 Software Toolchains Configuration

{ Preferences

type filter text
Automatic Updates
C/C++
Help

License

v MCU

Global ARM Toolchains Paths
Global Build Tools Path

Global OpenOCD Path

Global pyQCD Path

Global QEMU Path

Global RISC-V Toolchains Paths
Global SEGGER J-Link Path
Workspace ARM Toolchains Paths
Workspace Build Tools Path
Workspace OpenOCD Path
Workspace pyQCD Path
Workspace QEMU Path
Workspace RISC-V Toolchains Paths
Workspace SEGGER J-Link Path

MCU

GMNU MCU Eclipse specific preferences.

Restore Defaults

Apply

Cancel
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6 GMD Software Configuration

6.1 Global ARM Toolchains Paths Configuration

6.1 Global ARM Toolchains Paths Configuration

Click "Global ARM Toolchains Paths" to configure ARM MCU software
toolchain, as shown in Figure 6-2 .

Figure 6-2 Global ARM Toolchains Paths

w Preferences

type filter text
Automatic Updates
CfC++
Help
License

s _NCL

(] X

Global ARM Toolchains Paths (=1 - -

Configure the locations where various GNU ARM toolchains are installed. The values are
stored within Eclipse. Unless redefined more specifically, they are used for all projects in all
workspaces.

Global ARM Toolchains P

Global Build Tools Path
Global OpenOCD Path
Global pyOCD Path
Global QEMU Path
Global RISC-V Toolchains
Global SEGGER J-Link Pat
Workspace ARM Toolchz
Workspace Build Tools P/
Workspace OpenOCD Pa
Woarkspace pyOCD Path
Workspace QENMU Path
Woaorkspace RISC-V Toolc
Woaorkspace SEGGER J-Lin

Remote Systemns

Run/Debua

Default toolchain:  GNU MCU Eclipse ARM Embedded GCC w

Toolchain name: |GNU Tools for ARM Embedded Processors

Toolchain folder: | C\GMD\toolchain\ARM_toolchain\bin Browse... *Pack...

Restore Defaults Apply

6.2 Global Build Tools Path Configuration

Click "Global Build Tools Path" to configure build software toolchain,
as shown in Figure 6-3.

Figure 6-3 Global Build Tools Path

{4 Preferences

type filter text
Automatic Updates
CiC++
Help
License

» MCU

Global Build Tools Path

[m] x

Global Build Tools Path =) v -

The locations where various GNU MCU Eclipse build tools are installed. Unless defined more s

Build tools folder: |CAGMD\toolchain\GNU MCU Eclipse\Build Tools\2.11-20180428-1604\bin

Global OpenOCD Path
Global pyOCD Path
Global QEMU Path
Global RISC-V Toolchaine
Global SEGGER J-Link Pal
Workspace ARM Toolchz
Workspace Build Tools P
Workspace OpenOCD Pa
Workspace pyOCD Path
Workspace QEMU Path
Workspace RISC-V Toolc
Workspace SEGGER J-Lin

Remote Systems

Run/Debua
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6 GMD Software Configuration

6.3 Global OpenOCD Path Configuration

6.3 Global OpenOCD Path Configuration

Click "Global OpenOCD Path" to configure OpenOCD debugger, as

shown in Figure 6-4.
Figure 6-4 Global OpenOCD Path

iy Preferences

O

*

type filter text
Automatic Updates
C/C++
Help
License
v MCU
Global ARM Toolchains P
Global Build Togls Path
Global OpenOCD Path

Global pyOCD Path
Global QEMU Path
Global RISC-V Toolchains
Global SEGGER J-Link Pat
Workspace ARM Toolchz
Woaorkspace Build Tools P
Workspace OpenOCD Pa
Workspace pyOCD Path
Workspace QEMU Path
Workspace RISC-V Toolc
Workspace SEGGER J-Lin
Remote Systemns

Run/Debua
< >

3
t\?/'

Global OpenOCD Path f=1EJ - -

Configure the location where GNU MCU Eclipse OpenOQCD is installed. The values are
stored within Eclipse. Unless redefined more specifically, they are used for all projects
in all workspaces.

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

Executable: | openocd.exe

Folder: |C:\GMD\tooI:hain\OpenOCD\bin Browse... xPack...

Restore Defaults Apply

Cancel

6.4 Global RISC-V Toolchains Paths Configuration

Click "Global RISC-V Toolchains Paths" to configure the RISC-V MCU
software toolchain, as shown in Figure 6-5.

Figure 6-5 Global RISC-V Toolchains Paths

W Preferences

type filter text
Automatic Updates
C/C++
Help
License
v MCU
Global ARM Toolchains P
Global Build Tools Path
Global OpenOCD Path
Global pyOCD Path
Global QEMU Path

I Global RISC-V Toalchains

Global SEGGER J-Link Pal
Workspace ARM Toolche
Workspace Build Tools P
Workspace OpenOCD Pa
Workspace pyOCD Path
Workspace QEMU Path
Workspace RISC-V Toolc
Waorkspace SEGGER J-Lin

Remote Systems

Run/Debua

] x

Global RISC-V Toolchains Paths fe=TE 4 - -

Configure the locations where various GNU RISC-V toolchains are installed. The values a
stored within Eclipse. Unless redefined more specifically, they are used for all projects in
workspaces.

Default toolchain:  GNU MCU RISC-V GCC

Toolchain name:  GNU MCU RISC-V GCC

Toolchain folder: | CAGMD\toolchain\RISC-V_toolchain\bin Browse... xPack
Restore Defaults Appl
< >
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6 GMD Software Configuration

6.5 Global SEGGER J-Link Path Configuration

6.5 Global SEGGER J-Link Path Configuration

Click "Global SEGGER J-Link Path" to configure ARM MCU debugger,
as shown in Figure 6-6.

Figure 6-6 Global SEGGER J-Link Path

SUG549-1.5E

i Preferences

type filter text
Automatic Updates
C/C++
Help
License
v MCU
Global ARM Toolchains P
Global Build Tools Path
Global OpenOCD Path
Global pyOCD Path
Global QEMU Path
Glohal RISC-V Toolchains

O hed

Global SEGGER J-Link Path (I e
Configure the location where SEGGER J-Link is installed. The values are stored within
Eclipse. Unless redefined more specifically, they are used for all projects in all

workspaces.

After installing SEGGER updates, restart Eclipse for the defaults to be re-evaluated and

Executable: | JLinkGDBServerCLexe

Folder: |C:f’Program Files (x86)/SEGGER/ILink Browse... xPack...

Global SEGGER J-Link Pai

Workspace ARM Toolchz
Workspace Build Toals P
Workspace OpenOCD Pa
Workspace pyOCD Path
Workspace QEMU Path
Workspace RISC-V Toolc
Workspace SEGGER J-Lin
Remote Systems
Run/Debua

(Y
@

Restore Defaults Apply
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7 Using GMD Software 7.1 Create a New Project

7 Using GMD Software

7.1 Create a New Project

Click "File > New > C Project" on the menu bar or "I" on the toolbar
to open "New C Project" dialog box.
Create a New Project
® Select "Empty Project" in "Project type".

® |f you create a new ARM MCU software project, select "ARM Cross
GCC" in "Toolchains".

® if you create a new RISC-V MCU software project, select "RISC-V
Cross GCC" in "Toolchains".

® Select workspace, or use "Use default location" in "Location".
® Enter the new project name in "Project name".
® Click "Next", as shown in Figure 7-1.

Figure 7-1 New C Project

W C Project O *

C Project —<>

Create C project of selected type

Project name: |test

AGMD\workspace\test Browse...
default
Project type: Toolchains:
v (= Executable ~ ARM Cross GCC
@ Empty Project I RISC-V Cross GCC

® Hello World ARM C Projec

& Hello World RISC-V C Praj
[Ny S v

>

Show project types and toolchains only if they are supported on the platform

™y _ .
'\?/' = Back Finish Cancel
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7 Using GMD Software 7.1 Create a New Project

Select Platforms and Configurations

Select "Debug" and "Release", and click "Next", as shown in Figure
7-2.
Figure 7-2 Select Platforms and Configurations
¢ C Project O *

Select Configurations —

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: ARM Cross GCC

Configurations:

% Debug Select all
% Release

Deselect all

Advanced settings...

Use "Advanced settings” button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.

'/?} < Back .\ Next = | | Einish Cancel

Select the Toolchain and Path

If the default path "C:\GMD" is used, GMD software is configured by
default and users do not need to configure the software toolchain; if you
choose another installation path, re-configure the software toolchain.

If it is an ARM MCU software project, select an ARM MCU software
toolchain, as shown in Figure 7-3.
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7 Using GMD Software

7.2 Import Projects

Figure 7-3 ARM MCU Toolchain and Path

W C Project O *

GNU ARM Cross Toolchain —d

Select the toolchain and configure path

Toolchain name: |GNU MCU Eclipse ARM Embedded GCC (arm-none-eabi-gecc) v|

Tocolchain path: |C:\GMD\tooIchain\ARM_tooIchain\bin Browse...

@' Next = Finish Cancel

If it is a RISC-V MCU software project, select a RISC-V MCU software

toolchain, as shown in Figure 7-4.
Figure 7-4 RISC-V MCU Toolchain and Path

4 C Project O *

GNU RISC-V Cross Toolchain —d

Select the toolchain and configure path

Toolchain name: |GNU MCU RISC-V GCC (riscv-none-embed-gec) v‘
Toolchain path: |C:\GMD\tooIchain\RISC—V_toolchain\bin Browse...

7.2 Import Projects

Click "File > Import" on the menu bar, select "General > Existing
Projects into Workspace", and the "Import Projects" dialog box opens to

SUG549-1.5E

import the existing projects, as shown in Figure 7-5.
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7 Using GMD Software 7.2 Import Projects

Figure 7-5 Import Projects

{# Import O >
Import Projects r :
Select a directory to search for existing Eclipse projects. L ;‘4

(@) Select root directory: | CAGMD\demo\Gowin_EMPU(GW1NS- v|E Browse... i

() Select archive file: Browse...

Projects:

ecm3_uart ([CAGMD\demo\Gowin_EMPU(GWINS-4C\W1.2\cr Select All

Options

[ 1Search for nested projects

| [] Copy projects into workspace

[ Hide projects that already exist in the workspace
Working sets
[JAdd project to working sets New...

Select..

'./:?3' = Back Next = Finish Cancel

If the default path "C:\GMD" is used, GMD software is configured by
default and users do not need to configure the software tool chain; if you
choose another installation path, re-configure the software tool chain of the
imported project.

Right-click the project in "Project Explorer", click "Properties" to open
"Properties" dialog box; click "C/C++ Build > Settings", select the
"Toolchains" tab, and configure "Toolchain path" and "Build tools Path", as
shown in Figure 7-6.

In "Toolchain path", click "global"; if it is an ARM MCU software project,
select "Global ARM Toolchains Paths"; if it is a RISC-V MCU software
project, select "Global RISC-V Toolchains Paths".

In "Build tools Path", click "global" and select "Global Build Tools
Path".
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7 Using GMD Software

7.3 Project Configuration

Figure 7-6 Software Toolchain Configuration

W Properties for cm3_uart

Build Variables

Environment

Project References

Configuration: | Debug [ Active ]

Manage Configurations...

a
type filter text Settings M M
Resource
v CfC++ Build

Loggin
sg:ﬁ;f ) Tool Settings & Toolchains i Devices & Build Steps Build Artifact Binary Parsers | 1 | "
Tool Chain Editar :

C/Ch+ General Name: | GNU Tools for ARM Embedded Processors (arm-none-eabi-gec)

Mcu Architscture: ARM (AArch32)

Run/Debug Settings Prefix: arm-none-eabi-
Suffix:
€ compiler: cc
C++ compiler: g+
Archiver:

Hex/Bin converter: | objcopy
Listing generator: | objdump
Size command: size

Build command: make

] @
+

Remove command: |rm

Toolchain path: | CAGMD\taolchain\ARM _toolchain\bin

to change it use the global or workspace preferences pages or the project properties |

Build tools path: |C:\GMD\tou|:hain\GNU MCU Eclipse\Build Tools\2.11-20180428-1604\bin

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

I Create flash imane A

A

7.3 Project Configuration
7.3.1 Tool Settings Configuration

Right-click the project in "Project Explorer”, and click "Properties" to
open Properties dialog box; click "C/C++ Build > Settings", and select the
"Tool Settings" tab; the ARM MCU "Tool Settings" configuration is shown in
Figure 7-7, and the RISC-V MCU "Tool Settings" configuration is shown in
Figure 7-8.
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7 Using GMD Software

7.3 Project Configuration

Figure 7-7 ARM MCU Tool Settings

¥ Properties for cm3_uart O X
type filter text Settings M Ty
~
v C/C++ Build
Build Vaniables Configuration: Debug [ Active ] ~ | | Manage Configurations...
Environment
Logging
Settings i Toolchains [ Devices # Build Steps Build Artifact Binary * | '
Tool Chain Editor
/Ct+ Genoral (¥ Target Processor ARM family cortex-m3
McU (# Optimization . :
= . Architecture Toolchain default
. (22 Warnings
Project References g .
Run/Debug Settings (£ Debugging Instruction set Thumb (-mthumb)
¥ B Cross ARM GNU Assembler O Thumb interwork (-mthumb-interwork)
(# Preprocessor . :
3 Includes Endianness Toolchain default
(£ Warnings Float 431 Toolchain default
(2 Miscellaneous .
v B Cross ARM C Compiler FPU Type Toolchain default
(% Preprocessor Unaligned access  Toolchain default
(3 Includes . . .
& Optimization Adrchbd family Generic (-mcpu=generic)
(2 Warnings Feature crc Toolchain default
(& Miscellaneous :
v B Cross ARM C Linker Feature crypte Toolchain default
(# General Feature fp Toolchain default
(# Libraries ‘ .
8 Miscellaneous Feature sirnd Enabled (+simd)
v & Cross ARM GNU Create Flash Image | code model Small (-mcmodel=small)
B G |
& Benera . Strict align (-mstrict-align)
~v B Cross ARM GNU Print Size
(5 General Other target flags
v
@
. .
Figure 7-8 RISC-V MCU Tool Settings
# Properties for test m] x
type filter text Settings vy
Resource
i ~
v C/C++ Bui
Build Variables Configuration: | Debug [ Active ] ~| | Manage Configurations.
Enviranment
Logging
Settings & Tool Settings 1% Toolchains B Devices . Build Steps ' Build Artifact [ Binary Parsers @ | *|*
Tool Chain Editor ) -
C/Ct+ General (2 Target Processor Architecture Toolchain default
= L
MCU % Optimization Muttiply extension (RVM)
Project References % ‘;1’"‘"95 Atomic extension (RVA)
Run/Debug Settings = bebugding I
/Debug ° ~ 1% GNU RISC-V Cross Assembler Floating peint Nene
(2 Preprocessar Compressed extension (RVC)
8y
(3 Includes Integer ABI Toolchain default
(5 Warnings
(2 Miscellaneous Floating peint AB| [None.
~ 83 GNU RISC-V Cross C Compiler Tuning T oolchaintderault
(2 Preprocessor
& Includes Code model Toolchain default
@3 Optimization Small data limit |8
(28 Warnings
(5 Miscellaneous Align Toolchain default (-mtune)
~ & GNU RISC-V Cross C Linker [ small prolegue/epilogue (-msave-restore)
(2 General Force string operations to call library functions (-mmemcg
2 Librari
= L‘l?'ﬁ"es Other target flags
5 Miscellaneous
~ B GNU RISC-V Cross Create Flash Image
(2 General
~ & GNU RISC-V Cross Print Size
(2 General
v
®

SUG549-1.5E

38(42)




7 Using GMD Software

7.4 Build Project

7.3.2 Devices Configuration

Configure "Devices > Device selection" of ARM MCU.
Select "ARM Cortex M3 > ARMCM3" for ARM Cortex-M3 and select
"ARM Cortex M1 > ARMCM1" for ARM Cortex-M3 device, as shown in

Figure 7-9.

Figure 7-9 Devices Selection

{# Properties for cm3_uart

type filter text
Resource
~ C/C++ Build
Build Variables
Environment
Legging
Settings
Tool Chain Editor
C/C++ General
MCcu
Project References
Run/Debug Settings

Settin

Configuration: | Debug [ Active ]

& Tool Settings i) Toolchains Build Steps

~ | | Manage Configurations...

Device selection (Used by debug. Not yet used during build!)

<

Name
v ARM Cortex M1
ARMCM1
ARM Cortex M23
v ARM Cortex M3
ARMCM3
ARM Cortex M33
ARM Cortex M4
ARM Cortex M7

Device core: Cortex-M3

Details ~
Family (128 kB RAM, 256 kB ROM)

Device (Cortex-M1, Rev r1p0, 10 MHz)

Family (256 kB RAM, 4096 kB ROM)

Family (128 kB RAM, 256 kB ROM)

Device (Cortex-M3, Rev r2p1, 10 MHz)

Family (256 kB RAM, 4096 kB ROM)

Family (128 kB RAM, 256 kB ROM)

Family (128 kB RAM, 256 kB ROM) 4

Memory map (Warning: Not yet used to generate the linker scripts!)

ARMCM3
Section Start Size Startup
IRAM1 (020000000 0x00020000 0
IROM1 (000000000 0x00040000 1
Edit...

Cancel

Build Artifact [ay Binary| ¢ | *

7.4 Build Project

After completing the project configuration and coding, build the project;
click build button "® ", or right-click the project to select "Build Project", as
shown in Figure 7-10.
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7 Using GMD Software

7.5 Download Project

Figure 7-10 Build Project

W C/C++ - cm3 led/USER/main.c - GOWIN MCU Designer - O X
File Edit Source Refactor Navigate Search Droject Run Window Help
- | ® Bin|Sinilit-i® /- (dRE@DE-F - morD- [Quick Access] | 5 [[BR] 45 %
[ Project Explorer 52 = O [& mainc 2 = 0 0% o g = 8
& = 3% * @file main.c[] ~ A ® e e -
=% 3 SRR e %
v 5 cm3 led S U gwinsdch
4% Binaries 11 #include “gwlnsdc.h” ++  delay_ms{volatile uint3Z
@l Includes _ £+ GPIOInit(void) : void
CORE /% DeClarations =-=s==mmmsmmmm s m oo i tvoid) - ot
& void delay ms(_ 10 uint32 t delay ms); @ main(void) : int
(= Debug void GPIOInit(void); @ GPIOInitfvoid) : void
(= PERIPHERAL @ delay msvolatile uint3z
STARTUP B T e
& 18- int main(void)
(= SYSTEM 19
v (= USER 28 SystemInit(); //Initializes
21 GPIOInit(); //Initializes GPIO
[H gwlnsdc_confh 22
[& gwlnsdc itc 23 while(1)
[B gwinsdc ith 24 {
. - 25 GPIO_ResetBit(GPIOB,GPIO_Pin_8); //LED1 on
& main.c 26 delay ms(508);
gwinsdc flashld 27
28 GPIO_SetBit(GPIO®,GPIO_Pin_8); //LEDL off
29 delay_ms(500);
38 1 o
< > < >
Problems %] Tasks EJ Console 32 [ Properties ¢ < [Bl &8 &R |mB--=0
CDT Build Console [cm3_led]
“
Invoking: Cross ARM GNU Print Size
arm-none-eabi-size --format=berkeley "cn3 led.elf"
text  data bss dec hex filename
1108 1as4 36 2228 8b4 cm3_led.elf
Finished building: cm3 led.siz
16:50:19 Build Finished (tock 674ms)
v
< >
Writable Smart Insert 3:1 H

7.5 Download Project

Use the download tool Programmer to download the software

programming

Click "Run > Programmer" on the menu bar or "

Binary file.

L#" on the toolbar to

open Programmer, as shown in Figure 7-11.
Figure 7-11 Download Project

¢ C/C++ - em3_led/USER/main.c -

GOWIN MCU Designer - [u} x
Fle Edit Source Refactor Navigate Search Project Run  Window Hel
i T [ R AN *;-lﬂ!i Programmer = :EHEI%&%
- ) 5, Deb F11 = = N oEe =
[ Project Explorer 22 B | [ mainc Al 8 Zox ®o @ =0
B v i+ @file 1 Debug History > ~ BlR R o % T
v (5 em3 led 1o /* Includes -- Debug As LA U gwinsdch
4 Binaries #include "gwln Debug Configurations... ++  delay_ ms(volatile uint3z
& Indudes /¢ Declaration| ® Toggle Breakpoint Ctrl+Shift+B | ___________ l GP!O'”'fZ’D“f)"C'd
& CoRE void delay ms(_ o Toggle Line Breakpoint @ mainfvaid) :int
(= Debug void GPIOInit(" ‘ N © GPIOInit(void) : void
&= PERIPHERAL R Toggle Method Breakpoint ©  delay_mstvolatile uint32
/* Functions - Toggle Watchpaint ~ peeeemeeeeees
& STARTUP - int main(void) g i
(& SYSTEM 19 Skip All Breakpaints Ctrl+Alt+B
~ (= USER 20 systemInit() Remove All Breakpoints
21 @PIOINit(); .
[B gwinsdc_confh - Breakpoint Types >
[€] gwlns4c itc 23 while(1)
B gwlinsdc ith u o ) )
. a5 GPIO_ResetBit(GPI0R,GPIO_Pin_0); //LEDL on
el main.c 26 delay_ms(580);
gwinsdc flashd 27
28 GPIO_SetBit(GPIOB,GPIO0_Pin_0); //LEDL of f
29 delay_ms(580);
30 he
< > < >
P Tasks B Console 5 1P 4 45 B ME-Sr=0
CDT Build Console [em3 led]
~
Invoking: Cross ARM GNU Print Size
arm-none-eabi-size --format=berkeley "cm3_led.elf"
text  data bss dec hex filename
1188 18384 36 2228 8b4 cm3_led.elf
Finished building: cm3_led.siz
16:50:19 Build Finished (took 674ms)
v
< >
Writable Smart Insert 3:1 H
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7.6 Debug Projects

Select "Run > Debug Configurations > GDB SEGGER J-Link
Debugging" on the menu bar, right-click and select "New" to configure
debugging, as shown in Figure 7-12.

Figure 7-12 Debug Configurations

W Debug Configurations X

Create, manage, and run configurations

| B 3~ Configure launch settings from this dialog:

type filter text - Press the 'New' button to create a configuration of the selected type.
[T] C/C++ Application
[T] C/C++ Attach to Application
[T] C/C++ Postmortem Debugger
[€] C/C++ Remote Application
[T] GDB Hardware Debugging
[T] GDB OpenOCD Debugging
[t] GDB PyOCD Debugging
1 GDE QEMU T . Configure launch perspective settings from the 'Perspectives' preference page.
[t] GDB SEGGER J- ™ :

New

= Launch Group

- Press the 'Duplicate’ button to copy the selected configuration.

x

- Press the 'Delete’ button to remave the selected configuration.

ot

> - Press the 'Filter’ button to configure filtering options.

- Edit or view an existing configuration by selecting it.

e
=

Delete

Filter matched 10 of 61 items

'(?:' Debug Close

After debugging configuration, click "Debug" to step through, as shown
in Figure 7-13.

Figure 7-13 Start to Debug

W workspace_cm1 - Debug - cm1_led/USER/main.c - GOWIN MCU Designer - o X

Ele Edit Source Refactor Navigate Search Project Run Window Help
=~ |@iw|>mmd 3. 0| (&%l

O~ ®o~lds -5~

[ o] | |
8

45 Debug 52 |[i# ¥ = 8 ®=Vvarab.. X 2 : =
v [€] em1_led Debug [GDB SEGGER J-Link Debugging]
v B cmi_led.elf
v @ Thread #1 57005 (Suspended : Breakpoint)
= main() at main.c:28 0x654

44 JLinkGDBServerCLexe

4 arm-none-eabi-gdb

44 Semihosting and SWV

Name Type

€] main.c 52 = B 5= outline 2 = )

2 BV o % ¥
GOWIN_M1.h
GPIOInit(void) : void
delay(volatile uint32.8) : void
main(void) : int
GPIOInit(void)

delay(volatile int32.4) : void

SystemInit();
GPIOInit();

while(1)
{

GPIO_WriteBits(GPIOB,OxE);
delay(4333000);

e o o T 1T 1=

GPIO_WriteBits(GPI0@,0xD);
delay(4333000);

ADTA LinitaRi+c(ADTAG OVRY - v

B Console 82 &1 T P table ] 2 REF rB-8-= 8
cm1_led Debug [GDB SEGGER J-Link Debugging] JLinkGDBServerCL.exe

Setting breakpoint @ address @x@@ee@642, Size = 2, BPHandle = @x@@1D

Starting target CPU...

...Breakpoint reached @ address @x28000654

Reading all registers

Domntina hrealnnint @ addrecc GvAAAOGEAY  Cize — 2 7
<

Writable Smart Insert | 28: 1

®
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8 GMD Software Uninstallation

8 GMD Software Uninstallation

Under GMD installation path, double-click "uninst.exe" to uninstall
GMD software, as shown in Figure 8-1.

Figure 8-1 GMD Uninstallation
{9 GMD V1.2 Uninstall _

Uninstalling
Please wait while GMD V1.2 is being uninstalled,

Delete file: C:\GMD\demo\Gowin_EMPIJ_M1\ 1. 7%cm1_led\PERIFHERALNC\GOWIM_M1_rtc.h

Delete file: C:\GMD\demo\Gowin_EMPU_M1W 1. 7\ycm1_led\GOWIN_M1_flash.ld ~
Delete file: C:\GMD\demo\Gowin_EMPU_M1W 1. 7\cm 1_led \PERIPHERAL\NC\GOWIN_...
Delete file: C:\GMD\demo\Gowin_EMPU_M 1YW 1. Fyem 1_led \PERIPHERAL Ync\GOWIN_. ..
Delete file: C:\GMD\demo\Gowin_EMPU_M 1YW 1. Fyem 1_led \PERIPHERAL Ync\GOWIN_. ..
Delete file: C:\GMD\demo\Gowin_EMPIU_M1W 1. 7%cm 1_led\PERIPHERALNNC\GOWIN_. ..
Delete file: C:\GMD\demo\Gowin_EMPIU_M1W 1. 7%cm1_led\PERIPHERALNNC\GOWIN_. ..
Delete file: C:\GMD\demo\Gowin_EMPU_M1\ 1. 7%cm1_led\PERIPHERALYNC\GOWIN_ ...
Delete file: C:\GMD\demo\Gowin_EMPU_M1\ 1. 7%cm1_led\PERIPHERALYNC\GOWIN_ ...
Delete file: C:\GMD\demo\Gowin_EMPU_M1\ 1. 7%cm1_led\PERIPHERALYNC\GOWIN_ ...

W

Close Cancel

=1}
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