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1 ARM Keil MDK 1.1 Software Installation

1 ARM Keil MDK

1.1 Software Installation

For the detailed information, please refer to Getting Started with MDK
(V5.26 and above) provided by ARM Keil MDK website.

1.2 Project Template

ARM Keil MDK can be used for Gowin_ EMPU(GW1NS-4C) software
programming. The steps include project creation, configuration, coding,
build, download and debug.

1.2.1 Create a New Project

Open ARM Keil MDK and select "Project > New uVision Project..." to
create a new project, as shown in Figure 1-1.

IPUG928-2.0E 1(33)
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1 ARM Keil MDK

1.2 Project Template

Figure 1-1 Create a New Project

Select Device for Target ...
Remove ltem

AN Options...

Clean Targets

Build Target

Rebuild all target files
Eatch Build

Batch Setup...

= r... QBD... | ;

Build Output

Translate...

£ Stop build

pVision - m} >
File Edit View  Project Flash Debug Peripherals Tools SVCS  Window Help
15 o @] Newvision Project. b M| E /G| B s "EVIEE
& ) MNew Multi-Project Workspace...
S e iR
Open Project...
Project
Close Project
Export
Manage

Alt=F7

Chrl+F7

<

Create a new pVision project

1.2.2 Configuration Option

IPUG928-2.0E

Device Configuration

ARM Cortex-M3 is embedded in Gowin_ EMPU(GW1NS-4C), and the
device is configured as "ARM Cortex M3 > ARMCM3", as shown in Figure

1-2.

Figure 1-2 Device Configuration

Cptions for Target 'led’

Device ITarget | Output | Listingl Tzer | C/C++ | Azm

| Linker | Debugz | Utilitiesl

ISoﬂware Packs

=l

=% ARM Cortex MO

m % ARM Cortex MO plus

w1 % ARM Cortex M1

& % ARM Cortex M23

2 %% ARM Cortex M3
-0 A RMCM3

ET ARM Cortex M33

& % ARM Cortex M35P

% ARM Cortex M4

Vendor: ARM Software Pack
Device: ARMCM3 Pack: |ARM.CM5IS5.6.0
Toolset: ARM URL: http:/fwww. keil. com/pack
Search: I
o-@ ARM | |The Cortex-M3 processor is an entrydevel 32-bit Am Cortex processor ~

designed for a broad range of embedded applications. It offers
significant benefits to developers, including:

- simple, easy{o-use programmers model

- highly efficient ultralow power operation

- excellent code density

- deterministic, high-pefformance intemupt handling

- upward compatibility with the rest of the Cortex-M processor family.

|

Cancel

Defaults |

Help |
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1 ARM Keil MDK

1.2 Project Template
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ROM and RAM Configuration

Configure the start address and

size of Flash for instructions and

SRAM for data, as shown in Figure 1-3.

ROM Configuration

Start Address: 0x00000000
Size: 0x8000 (32KB)

RAM Configuration

Start Address: 0x20000000

Size: Consistent with the SRAM Size configuration of the
Gowin_ EMPU(GW1NS-4C) IP Core in the IP Core Generator tool of
Gowin Software, which can be configured as 2KB, 4KB, 8KB, or 16KB.

Figure 1-3 ROM and RAM Configuration

K4 Options for Target 'led’ X
Device Target ]Uutput l Listing] User ] CAC++ l A=m ] Linker l Debug ] Utilities
ARM ARMCM3 Code Generation
ARM Compiler: |L|se default compiler version 5 j
Hal (MHz): |12.0
Operating system: | None j [~ Use Cross-Module Optimization
System Viewer File: [ Use MicroLIB [ Big Endian
[~ Use Custom File
Read /Only Memory Areas Read/Write Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size MNalnit
Romt: | | C  RAMI: | | r
r  Romz | | C ™ RAMZ: | | r
r ROM3: | | o r RAM3: | | r
an-chip on-chip
¥  IRom1. |00 (03000 9 ¥ IRAM1. |0x20000000 (62000 r
I Rom2: | | o  RAMZ: | | r
0K | Cancel | Defaults | Help

Output File Format Configuration

Gowin_EMPU (GW1NS-4C) software programming design requires

the generation of a software programming binary file. Therefore, it is

necessary to convert the axf format to the binary format.

In the user command line option, convert the format of output file from

axf to bin using fromelf, the output file format conversion tool. The call

3(33)




1 ARM Keil MDK

1.2 Project Template
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method is as shown in Figure 1-4.

The format conversion command of fromelf is: fromelf.exe --bin -0

bin-file axf-file. For example, C:\Keil_v5\ARM\ARMCC\bin\fromelf.exe --bin

-0 led.bin .\Objects\led.axf.

The path of fromelf should be modified according to the user's local

installation path of ARM Keil MDK.

Figure 1-4 Output File Format Configuration

I Bun ‘“fter-Build’ Conditionally
¥ Beep When Complete I Start Debugging

KA Options for Target 'led" >
Tevice l Tarzet l Output l Listing User leC'H' ] A=m l Linker l Debuz l Ttilities l
Command ltems User Command Stop on Exi.. 5.,
- -Before Compile C/C++ File
[~ Run# (23] Mot Specified [
[~ Run#2 (23] Mot Specified [
=|--Before Build/Rebuild
[~ Run# (3] Mot Specified [
[~ Run#2 (3] Mot Specified [
= After Build/Rebuild
[+ Run#1 D:\Keil_vSWARMMARMC Chbin\fromelf.exe --bin -... | 3] Mot Specified [
[~ Run#2 (23] Mot Specified [

0K | Cancel Default= |

Help

Header File Path Configuration

Configure C code header file path and different header file C paths are

called during building, as shown in Figure 1-5.

For example:

~\.\.\library\libraries\drivers\inc"

.\.\.\library\middlewares\delay"

-\.\.\library\middlewares\gpio"

".\..\.\library\libraries\cmsis\cm3\device _support"

".\..\.\library\libraries\cmsis\cm3\core_support\imdk"
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1 ARM Keil MDK 1.2 Project Template

® " .\inc"
Figure 1-5 Header File Path Configuration

Options for Target 'led’

Devicel Target I Dutputl Listingl Uzer C/C++ |Asm I Linkerl Debug I Utilities

— Preprocessor Symbols

Define: I
Undefine: I

— Language / Code Generation
[ Strict ANSIC Wamings: I.NI Wamings 'I

[ Executs-only Code

Optimization: ILevel 000 vI [~ Enum Container always int [T Thumb Mode
[ Optimize for Time ™ Plain Charis Signed [ Mo Auto Includes
[~ Read-Only Position Independent v 53 Mode

[~ Split Load and Store Mutiple
¥ One ELF Section per Function

[~ Bead-Write Position Independent [ GNU extensions

Include I..\..\..\Iibrary\libraries\cmsis\ﬂﬂ.?\core_support\mdk;..\..\..\Jibrary\]ibraries\cmsis\cm.'i\device_suppc

Paths
Misc I
Controls
Compiler |99 < —cpu Cortex-M3 i -g 00 —apcs=interwork —split_sections -1 ~
control |/ Jibrary/libraries./cmsis/em3/core_support/mdk -1
string W
1):4 Cancel Tefaults Help |
Flash Configuration

If online debugging is required, disable "Utilities > Update Target
before Debugging" option as shown in Figure 1-6.

IPUG928-2.0E 5(33)




1 ARM Keil MDK

1.2 Project Template

1.2.3 Build

IPUG928-2.0E

Figure 1-6 Flash Configuration

K options for Target 'led"
Device ] Target ] Output ] Listing] Uszer

Configure Flash Menu Command
{* Use Target Driver for Flash Programming

— Use Debug Driver —

| cioe+ | ham

] Linker] Debuz Utilities

v Use Debug Driver

Settings ™ Update Target before Debugaing

Init File: |

(" Use Extemal Tool for Flash Programming

Command:l

-]

Arguments; |
-

Configure Image File Processing (FCARM):
QOutput File:

Add Output File to Group:

user

Image Files Root Folder: |

™ Generate Listing

=

Caneel

Defanlts ‘

Help

on tool bar, or click "Project > Build Targets" or "Project > Rebuild All Target
Files" on the menu bar to generate software programming Binary File, as

shown in Figure 1-7.
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1 ARM Keil MDK

1.2 Project Template

Figure 1-7 Build

2 - o %

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

FELIERET Y \ | e == [ @ main JRe|a-le oo @@ Y
2 ] W e U B e @
Project 28 ] main.c v x
=% Project: led 1 A
B led 2
5 user e
J gwlnsdc_it.c g
1 main.c &
3 driver 7
£ emsis Z‘
J core_cm3.c 10/
] system_gwinsdc.c 11
_1 startup_gwinsdc.s 12
£+ middleware 1
J delay.c 14 -
15 /f* Definitions
1 gpio.c 16

17 int main(void)

18 {
149 SystemInit ()
20 gpio_init():

21 delay init(); //L
< | - - v
Epr. |@eo.. | Bru. (047 < >
Build Output N x|
linking... A
Program Size: Code=9%38 RO-data=224 RW-data=20 ZI-data=l1636
FromELF: creating hex file...
After Build - User command #1: D:\Keil vwS\ARM\ARMCC\bin\fromelf.exe --bin -o led.bin .\Objects\led.axf
".\Objects\led.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:07 v

J-LINK / J-TRACE Cartex

1.2.4 Download

IPUG928-2.0E

Download the programming Binary file using Gowin Programmer.
Open Programmer in Gowin Software or under the installation path.

Click "Edit > Configure Device" on the menu bar or "Configure Device
" () on the tool bar to open the "Device configuration®.

If FPGA product GW1NS-4C or GW1NSR-4C is selected,
configuration options are as shown in Figure 1-8..

® Select "MCU Mode" in "Access Mode" drop-down list.

® Select "Firmware Erase, Program" or "Firmware Erase, Program,
Verify" in "Operation" drop-down list.

7(33)




1 ARM Keil MDK 1.2 Project Template

Figure 1-8 Configuration Options for GWINS-4C or GWINSR-4C

i Device configuration ? X

Derice Operation
Access Mode: MCU Mode w

Operation: Firmware Erase Program w

Firmware Eraze, Program

Frogramming Options

File name: |[R4C_QW43F_¥1. 1/zowin_empufem3_demo/impl/proSem3_demo. f=

User Flazh Initialization

FY/MCU/Binary Input Options

Firmware/Binary File: ,-"Ilesktop,-'rcm3_demofprojectﬂed,-‘rmd]{_vﬁﬂed.]:-in| I .. I

Save Canecel

If FPGA product GW1INSER-4C is selected, configuration options are
as shown in Figure 1-9.

® Select "SecureFPGA Mode" in "Access Mode" drop-down list;

® Select "Firmware Erase, Program Securely" in "Operation" drop-down
list.

IPUG928-2.0E 8(33)




1 ARM Keil MDK 1.2 Project Template

Figure 1-9 Configuration Options for GWINSER-4C

i Device configuration ? *

Device Operation
hccess Mode: Seour eFFizh Mode R

Operation: Firmware Erasze, Frogram Securely R

Firmware Erase, Program, Yerify with Security(One Time Programmatle For
Eey futhentication Codel

Programming Options

File name: |B4C_QH4SF_V1. 1/zowin_empu/em3_demo/impl/poe fom3_demo. £=

User Flash Initialization

FYMCU/Binary Input Options

Firmware/Binary File: j']]esktop,-“cmS_demo,-’projectﬂedufrmd]{_\rEﬂed.]:-in| I .. I

Save Cancel

® |mport software programming Binary file in "FW/MCU/Binary Input
Options > Firmware/Binary File".

® Click "Save" to complete the configuration.

Note!

Import hardware design bitstream in "Programming Options > File name", please refer to
IPUG932, Gowin EMPU(GW1NS-4C) Hardware Design Reference Manual.

After device configuration, click Program/Configure (“+*) on the
Programmer toolbar to complete the download of the software
programming Binary file and the hardware bitstream file.

1.2.5 On-line Debug

After completing the download of the software programming Binary file
and the hardware bitstream file, if there are any design issues, you can use
U-LINK and J-LINK to debug online.

The single-step debug flow includes:
Switch MCU JTAG mode
Switch MCU JTAG interface

Configure software debug

Connect debug emulator

IPUG928-2.0E 9(33)
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1 ARM Keil MDK 1.2 Project Template
® Start software debug
MCU JTAG Mode Switch
Switch JTAG mode from the downloading to debug mode using
Programmer.
Open Programmer in Gowin Software or under the installation path.
Click "Edit > Configure Device" on the menu bar or "Configure Device
" () on the tool bar to open the "Device configuration”.
If FPGA product GW1NS-4C or GW1NSR-4C is selected, MCU JTAG
mode configuration options are as shown in Figure 1-10.
® Select "MCU Mode" in "Access Mode" drop-down list.
® Select "Connect to JTAG of MCU" in "Operation" drop-down list.
Figure 1-10 MCU JTAG Mode Configuration for GWINS-4C or GWINSR-4C
W Device configuration ? X
Device Operation
hocess Mode: MCU Mode L
Operation: Connect to JTAG of MCU v
Connect to JTAG of MCU.
Save Cancel
If FPGA product GW1INSER-4C is selected, MCU JTAG mode
configuration options are as shown in Figure 1-11.
® Select "SecureFPGA Mode" in "Access Mode" drop-down list.
® Select "Connect to JTAG of MCU" in "Operation" drop-down list.
IPUG928-2.0E 10(33)




1 ARM Keil MDK

1.2 Project Template

IPUG928-2.0E

Figure 1-11 MCU JTAG Mode Configuration for GW1NSER-4C

W Device configuration 7 x

Device Operation
focess Mode: SecureFFGA Mode w

Operation: Connect to JTAG of MCU w

Connect to JTAG of MCU.

Save Cancal

® Click "Save" to complete the configuration.

After device configuration, click "Program/Configure" () in the
Programmer tool bar to complete MCU JTAG mode switch.

MCU JTAG Interface Switch

Taking DK-START-GW1NSR4C-QN48G V1.1 for an instance, switch
SW3, SW4, SW5, SW6 (TCK, TDO, TDI, and TMS of JTAG interface) on
the development board from "FT232" (Download) to "J-LINK" (debug).

Note!

® The development board must be kept on power in MCU JTAG mode and interface
switch.

® If the development board powers off in the process, it will restore to MCU JTAG
download mode automatically after power on.

Software Debug Configuration Option

In the ARM Keil MDK software, click "Options for Target..." (&) on the
tool bar to configure "Debug" option.

® Emulator Type Configuration
Click the Debug emulator type drop-down list to configure type, as
shown in Figure 1-12.

- U-LINK Emulator
If the U-LINK emulator is used, select "ULNK2/ME Cortex
Debugger".

- J-LINK Emulator
If the J-LINK emulator is used, select "J-LINK/J-TRACE Cortex".

11(33)




1 ARM Keil MDK 1.2 Project Template

Figure 1-12 Emulator Type Configuration

K Options for Target 'led' >
Tevice l Target ] Output l Listingl User l C/C++ ] hsm ] Linker Debug lUtilities l
" Use Simulator ~ #ith restrictions  Seftings % Use: |J-LINK/ J-TRACE Cortex | Settings |
[~ Limit Speed to Real-Time ULINKplus Debugger ~
CMSIS-DAP Debugger
S - J-LINK / J-TRACE Cortex -
W W W
v Load Application at Startup [v Run to main() v Load Models Cortex-M Debugger b main()
Inttialization File: Initializatiq ST-Link Debugger
’— PEMicro Debugger
| J MULink Debuager J
. . Stellarz 1CDI
Restore Debug Session Settings Restore SiLabs UDA Debugger
|+ Breakpoints [ Toolbox ¥ Br{Altera Blaster Cortex Debugger
) Tl ¥DS Debugger hd
v Watch Windows & Performance Analyzer v Wmsgg—
v Memory Display [v System Viewer ¥ Memary Display ¥ System Viewer
CPU DLL: Farameter: Driver DLL: Parameter:
|SARMCM3.DLL | -MPU |SARMCM3.DLL |-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL [pCM3 |TCM.DLL |pCM3
[ Wam  outdated Executable is loaded [~ Wam if outdated Executable is loaded
Manage Component Viewer Description Files ... |
0K | Canceal Defaults ‘ Help

® Debug Interface Type Configuration
Click Settings and open Cortex JLink/JTrace Target Driver Setup if
J-LINK is selected, or ULINK2/ME Cortex-M Target Driver Setup if
U-LINK is selected.

For example, the J-LINK emulator is selected, as shown in Figure
1-13.

- JTAG Debug Interface
Gowin_ EMPU(GW1NS-4C) supports JTAG debug interface and
configure Port to "JTAG".

- SW Debug Interface
Gowin_ EMPU(GW1NS-4C) does not support SW debug interface,
so do not select this one.

IPUG928-2.0E 12(33)
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Figure 1-13 Debug Interface Type Configuration

Caortex JLink/)Trace Target Driver Setup

Debug lTrace ] Flash Downloadl

J-Link / )-Trace Adapter JTAG Device Chain
SN:  [4204967205 | IDCODE Device Name IR len
Device: | J-Link ARM TDO |® 0x4BADD477  ARM CoreSight JTAG-DP 4
Hw: | ve0oo  di:| veos
TDI o
FW |J-Lin|-c ARM V8 compiled No
Port: Max O
ITAG  |Rd 5 MHz - e |
Auto Clk ‘ ‘
Connect & Reset Options Cache Options Download Options
Connect: |[Normal j Reset: |Norma| j W Cache Code I~ Verify Code Download
[ Reset after Connect v Cache Memory [~ Download to Flash
Interface TCP/fIP Misc
& USB  TCP/P Network Settings Aodetact ik o
IP-Addres: Port (Auto: utodete Ink fnfa
Scan | 127 . 0 : | 0
‘ JLink Cmd ‘
State: ready

Disable "Verify Code Download" and "Download to Flash" options in
"Download Options".

If the debug options configuration is successful, after switching MCU
JTAG mode and interface and connecting the emulator, the IDCODE,
Device Name and other information of Gowin_ EMPU(GW1NS-4C) will be
displayed in the JTAG Device Chain".

Start Software Debug

Connect the U-LINK or J-LINK debug emulator after software debug
configuration.

Click the Debug "@" on the tool bar, or click "Debug > Start/Stop
Debug Session" on the menu bar to start software debug.

You can perform operations of breakpoint setting, single-step debug,
reset, run, etc. as shown in Figure 1-14.
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1 ARM Keil MDK

1.3 Reference Design

Figure 1-14 Start Software Debugging

V) - O >
File Edit View Project Flash Debug Peripherals Jools 3VCS Help
\jlﬂ|§| ﬁ5| “" |IP | |13main vi#|@'|“ @ﬁ|ﬂv|-&
Ot % = = =) o =, =
BB BT 2 DR BEaE D382 @ @2
Registers o E Disassembly 1 B
Regiater [velue || | ©x0000046n 4001 DCW 0x4001 ~
19: SystemInit(); //Initializes system clock
T 0x0000046C F7FFFFeE BL. SystemInit (0x0000034C)
2| 20: gpio_init(); /fInitializes GPIO
RZ 0x200. .. c>0x00000470 F7FFFFEZ BL.W gpico_init (0x00000438
R3 Ox200. . . 21: delay init() /{Initializes delay functions v
R4 0s000. .. < - >
RS 0200
B& 0s000. .. =
x * X
B7 de000 J main.c J startup_gwinsdc.s
it 0000 17 int main(void) ~
izl 0xDEA. .. 18 H¢{
RLD 0000 19 SystemInit(); //Initializes system clock
gié g"ggg-“ Bl 20 || gpio init(); //Initializes GPIO
200, . - .. e s Aetlmy Fumeriom
Ri3 (SP) 0200 21 delay_init(); //Initializes delay functions
R Ty 22
R 23 while (1)
* xFER 0x210. .. 24
+- Barked 25 GPIC ResetBit (GRICO,GPIO Pin 0);
+ System 26 delay sec(l):
=l Internal 27 -
Mod Thread
i1 iy 28 GPIO_SetBit (GPIOO0,GPIO_Pin 0):
rivilege  Privi — - R
Stack MEF - 29 delavy_sec(l); "
ElProject | = Registers < *
Command R E callStack = Locals = |
~ | Name Location/Value Type
Load "C:\\Users\\liukai\\Desktop\\cm3_demo‘\\projecti\led\\m - .
* JLink Info: Reset: Halt core after reset wia DEMCR.VC_COR, hg =L AT MU
* JLink Info: Reset: Reset device via AIRCR.SYSRESETREQ.
£ >
>
ASS5IGN BreakDisable BreakEnable BreakKill BreakList BreakSet | -&IJCE” Stack + Locals | [E] Memory 1
J-LINK / J-TRACE Cortex 11: 0.00017390 se

1.3 Reference Design

Gowin_EMPU (GW1NS-4C) supports the reference design in ARM

Keil MDK (tested software version V5.26), and you
following reference design:

can click here to get the

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm3_demo.

cm3_freertos. cm3_rtthread_nano. cm3_ucos _iii

IPUG928-2.0E
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2 GOWIN MCU Designer 2.1 Software Installation

2 GOWIN MCU Designer

2.1 Software Installation

The installation package of GMD is available at website
http://www.gowinsemi.com.cn/prodshow.aspx.

Note!

For the details of GMD, please refer to SUG549, GOWIN MCU Designer User Guide.

2.2 Project Template

GMD can be used for Gowin_EMPU(GW1NS-4C) software
programming. The steps include project creation, configuration, coding,
building, download and debug.

2.2.1 Create a New Project

Create a New Project

Select "New" () on the tool bar, or click "File > New > C Project" on

the menu bar, as shown in Figure 2-1.

® Create a project name and location;
® Select the "Empty Project" type;
® Select the "Cross ARM GCC" build toolchain.

IPUG928-2.0E 15(33)
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Figure 2-1 Create a New Project

A C Project O X

C Project —t

Create C project of selected type

Project name: |gowin_led

Use default location

DA\GMD _workspace\workspace cm1igowin led Browse...

default

Project type: Toalchains:

v (= Executable ~

® Empty Project RISC-V Cross GCC

< >

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

® < Back Next = Einish Cancel

Select Platform and Configuration

Select "Debug" and "Release" as the platform and configuration, as

shown in Figure 2-2.

Figure 2-2 Select Platform and Configuration

Select Configurations —

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: ARM Cross GCC

Configurations:

i3 Debug Select all
53 Release

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

Wy C Project O *
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Select Toolchain and Path

Select "arm-none-eabi-gcc" as the cross toolchain and its path, the
default Toolchain name and Toolchain path are recommended, as shown in

Figure 2-3.
Figure 2-3 Select Toolchain and Path
Ay C Project O X
GNU ARM Cross Toolchain F—
Select the toolchain and configure path
Toolchain name: |GNU MCU Eclipse ARM Embedded GCC (arm-none-eabi-gcc) v|
Toolchain path: |D:\GMD\toolchain\ARM_toolchain\bin Browse...
'/?3' Mext = FEinish Cancel

Create a Project

After completing the project creation, navigate to the Project Explorer
view, select the newly created project, add project structure and code, and
import the software programming design.

In the Project Explorer view, select the current project, right-click and
choose "Refresh" option to automatically update the structure and code of
the current project.

2.2.2 Configuration Option

In the Project Explorer view, select the current project, right click and
select "Properties > C/C++ Build > Settings" to configure the project
parameters.

Target Processor Configuration

Configure "Target Processor > ARM family", and set this option as
"cortex-m3", as shown in Figure 2-4.
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Figure 2-4 Target Processor Configuration Option

¥ Tool Settings ¥ Toolchains M Devices # Build Steps Build Artifact Binary | * | *

[ Target Processor ARM family

cortex-m3
(= Optimization ) .
5 Warnings Architecture Toolchain default
(# Debugging Instruction set Thumb (-mthumb)

v B3 GNU ARM Cross Assembler
@ Preprocessor . .
& Includes Endianness Toolchain default

O Thumk interwork (-mthumb-interwark)

#2 Warnings
@ Miscellaneous
v B3 GNU ARM Cross C Compiler Toolchain default
(#2 Preprocessar
2 Includes : .
@ Optimization Generic (-mcpu=generic)
(# Warnings
#2 Miscellaneous .
w B GNU ARM Cross C Linker Toolchain default
% General
(#2 Libraries :
(# Miscellaneous Enabled (+simd)
~ B3 GNU ARM Cross Create Flash Image
(#2 General

v B3 GNU ARM Cross Print Size
(2 General Other target flags

Toolchain default

Unaligned access | Toolchain default

Toolchain default

Toolchain default

Small (-memodel=small)

Strict align (-mstrict-align)

GNU ARM Cross Assembler > Preprocessor Configuration

Configure "GNU ARM Cross Assembler > Preprocessor > Defined

symbols (-D)"as " STARTUP_CLEAR_BSS" as shown in Figure 2-5.
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Figure 2-5 Cross ARM GNU Assembler > Preprocessor Configuration Option

& Tool Settings

W

(2 Target Processor

(= Optimization

# Warnings

(# Debugging

By GNU ARM Cross Assembler
@ Preprocessor
(# Includes
#2 Warnings
(# Miscellaneous

3 GNU ARM Cross C Compiler
(#2 Preprocessar
2 Includes
# Optimization
(# Warnings
#2 Miscellaneous

B3 GNU ARM Cross C Linker
% General
(#2 Libraries
(# Miscellaneous

3 GMU ARM Cross Create Flash Image
(#2 General

By GNU ARM Cross Print Size
# General

¥ Toolchains M Devices # Build Steps Build Artifact Binary | * | *

Use preprocessor
[ Do not search system directories (-nostdinc)

[ Preprocess only (-E}

Defined symbals (-0} & w28

Undefined symbols (-U] da

GNU ARM Cross C Compiler > Includes Configuration

Select "GNU ARM Cross C Compiler > Includes > Include paths (-1)" to

configure the C header file path, as shown in Figure 2-6.
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Figure 2-6 Cross ARM C Compiler > Includes Configuration Option

® Tool Settings ¥ Toolchains M Devices Build Steps Build Artifact [a) Binary Parsers @ Error Parsers

(% Target Processar Include paths (-1) & e 8 &
(# Optimization

"${workspace_loc/${ProjNamel/src/library/libraries/cmsis/cm3/device_support}”

(2 Warnings "${workspace_loc:/${ProjName}/src/library/libraries/drivers/inc}”

(# Debugging "${workspace_loc/${ProjNamel/src/library/middlewares/delay}”
~ B GNU ARM Cross Assembler "${workspace_loc/${ProjNamel/src/library/middlewares/dmm}"
(% Preprocessor “${workspace_loc/${ProjName}/src/library/middlewares/gpio}”

"${workspace_loc/${ProjName}/src/library/middlewares/hyper_ram}”
"${workspace_loc:/${ProjName}/src/library/middlewares/psram}”
"${workspace_loc/${PrajNamel/src/library/middlewares/spi_flash}"

(2 Miscellaneous B fevim il |t P T IR ) e s Fian A Al e o2 810
v B GNU ARM Cross C Compiler < >

(2 Preprocessor Include system paths (-isystem) &

(2 Includes

2 Includes
&2 Warnings

# Optimization
(2 Warnings
(2 Miscellaneous
v % GNU ARM Cross C Linker
# General
& Libraries
(2 Miscellaneous
v # GNU ARM Cross Create Flash Image
@ General Include files (-include) |
v & GNU ARM Cross Print Size

# General

Take GMD_RefDesign\cm3_demo software programming reference
design for an instance, the C header file paths are listed as follows.

® "${workspace_ loc:/${ProjName}/src/library/libraries/cmsis/cm3/device
support}"

® "${workspace_loc:/${ProjName}/src/library/libraries/cmsis/cm3/core_su
pport/gmd}"

"${workspace_loc:/${ProjName}/src/library/libraries/drivers/inc}"
"${workspace_loc:/${ProjName}/src/library/middlewares/delay}"
"${workspace_loc:/${ProjName}/src/library/middlewares/dmm}"
"${workspace_loc:/${ProjName}/src/library/middlewares/gpio}"
"${workspace_loc:/${ProjName}/src/library/middlewares/hyper_ram}"
"${workspace_loc:/${ProjName}/src/library/middlewares/psram}"
"${workspace_loc:/${ProjName}/src/library/middlewares/spi_flash}"

"${workspace_loc:/${ProjName}/src/library/middlewares/uart}"

"${workspace_loc:/${ProjName}/src/project}"
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GNU ARM Cross C Linker Configuration

Configure the "GNU ARM Cross C Linker > General > Script files (-T)"

option, and "gw1ns4c_flash.ld" is used as the GMD Flash linker, as shown
in Figure 2-7.

Figure 2-7 Cross ARM C Linker Configuration Options

% Tool Settings B} Toolchains M Devices Build Steps Build Artifact Binary Parsers @ Error Parsers
(2 Target Processor Seript files (-T) [ER TR
(2 Optimization = 5 - : — . : 3 3
ke o g ;

2 Warnings
(2 Debugging
~ 3 GNU ARM Cross Assembler
@ Preprocessor
(2 Includes
(2 Warnings
(2 Miscellaneous
v &3 GNU ARM Cross C Compiler
(28 Preprocessor
(2 Includes
(& Optimization
(2 Warnings
(2 Miscellaneous
v &3 GNU ARM Cross C Linker
(¥ General
(2 Libraries
(& Miscellaneous
w 3 GNU ARM Cross Create Flash Image
(2 General
v & GNU ARM Cross Print Size
(2 General

[JDo not use standard start files (-nostartfiles)
[JDo not use default libraries (-nodefaultlibs)
[OINe startup or default libs {-nostdlib)

[A Remove unused sections (-Xlinker --gc-sections)

[JPrint removed sections (-Xlinker --print-gc-sections)

[JOmit all symbol information (-s)

Take GMD_RefDesign\cm3_demo software programming reference
design for an instance, the Flash linker configuration is as follows.

"${workspace_loc:/${ProjName}/src/library/libraries/cmsis/cm3/device
_support/startup/gmd/linker/gw1ns4c_flash.Id}"

GNU ARM Cross Create Flash Image Configuration

Configure "Cross ARM GNU Create Flash Image > General > Output
file format (-O)", and set this option as "RAW binary" to generate software
programming Binary file, as shown in Figure 2-8.

IPUG928-2.0E
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Figure 2-8 Cross ARM GNU Create Flash Image Configuration Option

¥ Tool Settings ¥ Toolchains M Devices # Build Steps Build Artifact Binary * | *

(¥ Target Processor Output file format (-0) |Raw binary
(% Optimization
(# Warnings
(# Debugging
v B GNU ARM Cross Assembler Other sections (-]) &
(# Preprocessor

[ Section: -j text
[]Section: -j .data

(# Includes
(22 Warnings
(2 Miscellaneous
w B3 GNU ARM Cross C Compiler
(# Preprocessar
2 Includes
(2% Optimization
(2 Warnings
(22 Miscellaneous
w 3 GNU ARM Cross C Linker
(# General
(2 Libraries
(28 Miscellaneous
w 3 GNU ARM Cross Create Flash Image

(% General
w 3 GNU ARM Cross Print Size
(# General
Other flags
£ > €

Devices Configuration

Configure "Devices > Device selection" option, and set this option as
"ARM Cortex M3 > ARMCM3" in, as shown in Figure 2-9.
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Figure 2-9 Devices Configuration Option

#) Tool Settings ) Toolchains B Devices 4 Build Steps Build Artifact Binary *  *

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

Mame Details =
ARM Cortex A9 Family (2048 kB RAM, 2048 kB ROM)
ARM Cortex MO Family (128 kB RAM, 256 kB ROM)
ARM Cortex MO plus  Family (128 kB RAM, 236 kB ROM)
ARM Cortex M1 Family (128 kB RAM, 256 kB ROM)
ARM Cortex M23 Family (256 kB RAM, 4096 kB ROM)
v ARM Cortex M3 Family (128 kB RAM, 256 kB ROM)
ARMCM3 Device (Cortex-M3, Rev r2p1, 10 MHz)
ARM Cortex M33 Family (256 kB RAM. 4096 kB ROM) W
< >

Device core: Cortex-M3

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

ARMCM3
Section Start Size Startup
IRAMI Ox20000000 Ox00020000 o
IROM1 Ox00000000 Ox00040000 1
Edit...

2.2.3 Build

After completing the project configuration and code writing, build the

current project; click "Build" () or "Build All" () on the tool bar, or click

"Project > Build Project" or "Project > Build All" on the menu bar to build to
generate the software programming Binary file, as shown in Figure 2-10.
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Figure 2-10 Build

W workspace_cm3_hard - C/C++ - em3_demojsre/project/led/led_demo.c - GOWIN MCU Designer - O *
File Edit Source Refactor Navigate Search Project Run Window Help
g - & - -Bin|SB Ul E-O- @S- JRE@IEH-F -0~ [Quick Aceess| || g5 | [
IS Project Explorer 3 = 0 [ led_demo.c 52 = 0
ng v | v "
v [ cm3_demo A il IHClUdESl S
- 12 #include "gpic.h
g&b Binaries 28 #include "delay.h”
[l Includes 21
(= Debug 23 /= Definitions: */
¥ [ src 2
= library 25 //Application entry function
. 26+ int led_demo{void)
v (= project 27 { -
(& ahb2_master 28 SystemInit(); //Initializes system clock
(= apb2 master 29 gpio_init()}; nitializes GPIO
&d - 38 delay_init(); //Initializes delay functions
mm -
31
(= gpio_in_intr 32 while(1)
hyper_ram 33 {
S‘:p et 34 GPIO_ResetBit(GPIOR,GPIO_Pin_0); v
i2c_master - s ooy
(&= interrupt
(= keyscan Problems Tasks & Console 2 Properties g} Debugg onsole = O
led [a— o
- Lo EldEERI®E -
& prin CDT Build Console [em3_demo]
(= psram Finished building target: cm3_demo.elf ~
= ric
= spi_flash Invoking: GNU ARM Cross Create Flash Image
PI_ arm-none-eabi-objcopy -0 binary "cm3_demo.elf” "cm3_demo.bin™
(= spi_master Finished building: cm3_demo.bin
(&= timer
Invoking: GNU ARM Cross Print Size
(= uart_rx king i :
- arm-none-eabi-size --format=berkeley "cm3_demo.elf”
(= wart_rx_intr text data bss dec hex filename
(= wdog 1528 1884 48 2644 a54 cm3_demo.elf
[6 demo.h Finished building: em3_demo.siz
[ main.c v
TJ cm3_freertos v o< >
Writable Smart Insert =1 : =

2.2.4 Download

Download software programming design BIN files using Programmer.

Click "Run> Programmer" on the GMD menu bar or Programmer " 4"
on the tool bar to open Programmer, as shown in Figure 2-11.
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Figure 2-11 Programmer Option

W workspace cm3_hard - C/C++ - cm3_demofsrc/project/led/fled demo.c - GOWIN MCU Designer - ] X
Fle Edit Source Refactor Navigate Search Project Run Window Help
T=RNE RSN L fo v~ [auick Access|:| g5 | [
- & o [progranme | . -
[ Project Explarer 2 5 [@led democ = 0 " W s g
e - . 4, Debug F11 .
== 17 .
18 * Includ .
v 5 em3_demo Al g #inc;:d: i Run History >
4% Binaries 20 #include * Run As 4
[ Includes 5- Run Configurations...
Debu s |1+ inid .
g e i+ Defini Debug History >
v src 2
= library 25 //Applica Debug As ¥
v G project EE int led_de Debug Cenfigurations...
(= ahb2_master 28 SystemIt @ Toggle Breakpoint Ctrl+Shift+B
29 io_in: . .
(&= apb2_master - gzi:}—fzr © Toggle Line Breakpoint
& dmm 31 - Toggle Method Breakpaint
(= gpio_in_intr 32 while(ll e oo chooint
= hyper_ram 33 {
=i et 34 GPIO_F & Skip All Breakpoints Ctrl+Alt+B v
i2c_master . s
& interrupt Remave All Breakpoints
(= keyscan Breakpoint Types > =5
led = . =
e LB HEARI#B-1-
& prin CDT Build Consale [em3_demco]
(= psram Finished building target: cm3_demc.elf ~
= ric
. Invoking: GNU ARM Cross Create Flash Image
=4 sp!_ﬂash arm-none-eabi-objcopy -0 binary "cm3_demo.elf” “cm3_demo.bin”
(= spi_master Finished building: cm3_demo.bin
= timer
& uart rx Invoking: GNU ARM Cross Print Size
- arm-none-eabi-size --format=berkeley "cm3_demo.elf"”
(= vart_rx_intr text data bss dec hex filename
= wdog 1528 1084 48 2644 as4 cm3_demo.elf
democh Finished building: cm3_demo.siz
L€ main.c v
3 cm3_freertos v < >
Writable Smart Insert 3:1 ' =)

Click "Edit > Configure Device" on the menu bar or Configure Device "
=" on the tool bar to open the "Device configuration".

If FPGA product GW1NS-4C/GW1NSR-4C is selected, configuration
options are as shown in Figure 2-12.

® Select "MCU Mode" in "Access Mode" drop-down list.

® Select "Firmware Erase, Program" or "Firmware Erase, Program,
Verify" in "Operation" drop-down list.
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Figure 2-12 Configuration Options for GW1INS-4C/GWINSR-4C

i Device configuration ? X

Derice Operation
Access Mode: MCU Mode w

Operation: Firmware Erase Program w

Firmware Eraze, Program

Frogramming Options

File name: |[R4C_QW43F_¥1. 1/zowin_empufem3_demo/impl/proSem3_demo. f=

User Flazh Initialization

FY/MCU/Binary Input Options

Firmware/Binary File: ,-"Ilesktop,-'rcm3_demofprojectﬂed,-‘rmd]{_vﬁﬂed.]:-in| I .. I

Save Canecel

If FPGA product GW1INSER-4C is selected, configuration options are
as shown in Figure 2-12.

® Select "SecureFPGA Mode" in "Access Mode" drop-down list.

® Select "Firmware Erase, Program Securely" in "Operation" drop-down
list.
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Figure 2-13 Configuration Options for GW1INSER-4C

i Device configuration ? *

Device Operation
hccess Mode: Seour eFFizh Mode R

Operation: Firmware Erasze, Frogram Securely R

Firmware Erase, Program, Yerify with Security(One Time Programmatle For
Eey futhentication Codel

Programming Options

File name: |B4C_QH4SF_V1. 1/zowin_empu/em3_demo/impl/poe fom3_demo. £=

User Flash Initialization

FYMCU/Binary Input Options

Firmware/Binary File: j']]esktop,-“cmS_demo,-’projectﬂedufrmd]{_\rEﬂed.]:-in| I .. I

Save Cancel

® |mport software programming BIN file in "FW/MCU/Binary Input
Options > Firmware/Binary File".

® Click "Save" to complete the configuration.

Note!

Import hardware design bitstream in "Programming Options > File name", please refer to
IPUG932, Gowin EMPU(GW1NS-4C) Hardware Design Reference Manual.

After device configuration, click Program/Configure (“*) on the
Programmer toolbar to complete the download of software programming
Binary file and hardware bitstream file.

2.2.5 On-line Debug

After downloading software programming Binary file and hardware
bitstream file, if there are any design issues, you can use J-LINK emulator
to debug on-line ( The on-line debug design must be same with the one
downloaded to the chip) .

The single-step debug flow includes:
® Software debug level configuration
® Configure software debug
® MCU JTAG mode switch
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® MCU JTAG interface switch
® Connect debug emulator
® Start software debug

Software Debug Level Configuration

In the Project Explorer view, select "Properties> C/C + + Build>
Settings> Settings> Tool Settings> Debugging> Debug level", and the level
Default(-g) or Maximum(-g3) is recommended, as shown in Figure 2-14.

Figure 2-14 Software Debug Level Configuration

¥ Tool Settings ¥ Toolchains M Devices Build Steps Build Artifact m Binary * | *
(2 Target Processar Debug level Default (-g) ~

(% Optimization

& Warnings Debug format Toolchain default w
(% Debugging []Generate prof information (-p)
v B GNU ARM Cross Assembler [l Generate gprof information (-pg)
(¥ Preprocessor Other debugging flags
(# Includes

(22 Warnings
(2 Miscellaneous

w B3 GNU ARM Cross C Compiler
(# Preprocessar
2 Includes
(2% Optimization
(2 Warnings
(22 Miscellaneous

w %3 GNU ARM Cross C Linker
(# General
(2 Libraries
(28 Miscellaneous

w 3 GNU ARM Cross Create Flash Image
(2% General

w 3 GNU ARM Cross Print Size
(# General

Software Debug Configuration Option

Select "Run > Debug Configurations > GDB SEGGER J-Link
Debugging " and right-click "New" to create the project debug configuration
options, as shown in Figure 2-15.
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Figure 2-15 Software Debug Configuration Option

{r Debug Configurations

|23 -
type filter text
[E] C/C++ Application
[E] C/C++ Attach to Application
[E] C/C++ Postmortem Debugger
[E] C/C++ Remote Application
[£] GDB Hardware Debugging
[£] GDB DpenOQCD Debugging
[€] GDB PyQCD Debugging
[£] GDB QEMU Debugging
v [c] GDB SEGGER J-I * =
[€] cm3_demo C
= Launch Group

ew

Duplicate

Delete

Filter matched 11 of 14 items

Y
@.

Create, manage, and run configurations

Caonfigure launch settings from this dialog:
| - Press the 'Mew' button to create a configuration of the selected type.
=| - Press the 'Duplicate’ button to copy the selected configuration.

3 - Press the 'Delete’ button to remove the selected configuration.

t,

Configure launch perspective settings from the 'Perspectives' preference page.

Press the 'Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Debug Close

Select the created debug options.

1. Select "Main" to configure the Project and C/C++ Application options of
the current debugging project, as shown in Figure 2-16.

Figure 2-16 Main Configuration Option

{4 Debug Configurations

Create,

ge, and run config

X I1I=E
type filter text
[E] C/C++ Application
[€] C/C++ Attach to Application
[€] C/C++ Postmortem Debugger
[€] C/C++ Remote Application
[T] GDB Hardware Debugging
[£] GDB OpenOCD Debugging
[£] GDB PyOCD Debugging
[£] GDB QEMU Debugging
v [£] GDB SEGGER J-Link Debugging
O e dmes B
# Launch Group

Filter matched 11 of 14 items

Y
)

x
g
Name: [cm3_demo Debug |
[E] Main . % Debugger| I Startup| % Source | [[] Common| 2, SVD Path
Praject:
|cm3_demo Browse..
C/C++ Application:
Variables... | | Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically ~
(O Enable auto build (O Disable auto build
(@ Use workspace settings Configure Workspace Settings...
Revert Apply

2. Select "Debugger" to configure the J-Link and GDB options of the

IPUG928-2.0E
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current debugging project, as shown in Figure 2-17.
For example:

Device Name: Cortex-M3
Endianness: Little

Connection: USB

Interface: JTAG

Connect to running target: Close
Initial speed: Fixed 1000KHz
GDB port: 2331

SWO port: 2332

Telnet: 2333

Verify downloads: Open
Initialize registers on start: Open
Local host only: Open

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

Command: set mem inaccessible-by-default off

Gowin_ EMPU(GW1NS-4C) supports JTAG debug interface. SWD
debug interface is not supported.

"Connect to running target" option is disabled.
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Figure 2-17 Debugger Configuration Option

{4 Debug Configurations X
Create, ge, and run config . @
- -
X | B3 Name: [cm3_demo Debug |
type filter text [l Main |35 Debugger - B Startup| ki Source| ] Common| 2, SVD Path
[E] C/C++ Application J-Link GDB Server Setup -
.| Start the J-Link GDB server local Connect to running target
[E] C/C++ Attach to Application = h s locally ing targ
[E] C/C++ Postmortem Debugger
Executable path: |${j\ink_path)j&{jan_gdbserver) Browse...| | Variable

[E] C/C++ Remote Application

[€] GDB Hardware Debugging Actual executable: |C:jProgram Files (x86)/SEGGER/ILink/ILinkGDBServerCLexe

[t] GDB OpenOCD Debugging
[E] GDB PyOCD Debugging
[t] GDB QEMU Debugging

v [c] GDB SEGGER J-Link Debugging Endianness: @lile  OBig

Device name: |Cortex-M3 ‘

[€] em3_demo Debug Connection: @ USB (@] I:l (USB serial or IP name/address)

B Launch Group Interface: Oswp  ®ITAG

Initial speed: O Auto (O Adaptive @ Fixed
GDB port:
SWO port:
Telnet port:

fto change it use the global or workspace preferences pages or the project properties p

Supported device na

[ Verify downloads [ Initialize registers on s

HLocal host only [ Silent

Log file:

Brows

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

Allocate console for the GDB server

GDB Client Setup

[] Allocate console for semihosting and SWO

Executable name: |${cmss_preﬁx}gdb%{cmss_sul'ﬁx} Browse...| | Variable
Actual executable: |arm-nune-aabi-gdb
Other options: |
Commands: set mem inaccessible-by-default off .
< >
. . evert Apply
Filter matched 11 of 14 items =

MCU JTAG Mode Switch

Switch JTAG mode from the download to debug mode using

Programmer.

Click "Run> Programmer" on the GMD menu bar or Programmer "!#

on the tool bar to open Programmer as shown in

2-11.

o1
mn

Click "Edit > Configure Device" on the menu bar or "Configure Device
" (=) on the tool bar to open the "Device configuration".

If FPGA product GW1NS-4C/GW1NSR-4C is selected, MCU JTAG
mode configuration options are as shown in Figure 2-18.

® Select "MCU Mode" in "Access Mode" drop-down list.

® Select "Connect to JTAG of MCU" in "Operation" drop-down list.
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Figure 2-18 MCU JTAG Mode Configuration for GW1NS-4C/GW1NSR-4C

% Device configuration ? bt

Device Operation
focess Mode: MCU Mode L

Operation: Connect to JTAG of MCU w

Conmect to JTAG of MCU.

Save Cancel

If FPGA product GW1INSER-4C is selected, MCU JTAG mode
configuration options are as shown in Figure 2-19.

® Select "SecureFPGA Mode" in "Access Mode" drop-down list.
® Select "Connect to JTAG of MCU" in "Operation" drop-down list.

Figure 2-19 MCU JTAG Mode Configuration for GWINSER-4C

W Device configuration ? *

Device Operation
heoeess Mode: SecureFPGA Made e

Operation: Connect to JTAG of MCU e

Connect to JTAG of MCU.

Save Cancel

® Click "Save" to complete the configuration.

After device configuration, click "Program/Configure" (“+) in the
Programmer tool bar to complete MCU JTAG mode switch.

MCU JTAG Interface Switch

Taking DK-START-GW1NSR4C-QN48G V1.1 for an instance, switch
SW3, SW4, SW5, SW6 (TCK, TDO, TDI, and TMS of JTAG interface) on
the development board from "FT232" (Download to "J-LINK" (debug).

Note!

® The development board must be kept on power in MCU JTAG mode and interface
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switch.

® |f the development board powers off in the process, it will restore to MCU JTAG
download mode automatically after power on.

Start Software Debug
Connect J-LINK emulator.

You can perform operations of breakpoint setting, single-step debug,
reset, run, etc. by clicking Debug "+ ~ ", as shown in Figure 2-20.

Figure 2-20 Start Software Debug

W workspace_cm3_hard - Debug - em3_demo/src/project/led/led_demo.c - GOWIN MCU Designer - m] X
File Edit Source Refactor MNavigate Search Project Run Window Help
- | @iw o0 m 2@ R | Sidpilli-O-® P~ -G oD~
]| 2| B
45 Debug 2 [i% ¥ = B = Variables & =8
~ [c] em3_demo Debug [GDB SEGGER J-Link Debugging] ~ = ‘ i s
v i em3_demo.elf Name Type Value
~ o Thread #1 57003 (Suspended : Step)
= led_demo() at led demo.c:29 Oxc8
= main() at main.c:52 Oxfc
s JLinkGDBServerCL.exe
w| arm-none-eabi-gdb
v
Boaow o Vmvine
€l led_demeo.c ¥ | L mainc = O &= Outline 2 = 0
2 8 SRR o % T
22
/* Definitions: */ & demoh
o gpioh
//Application entry function 2 delay.h
int led_d id c -
En ed_demo(void) @ led_demolvoid) : int
SystemInit(); //Initializes system clock
gpio_init(); //Initializes GPIO
delay init(); //Initializes delay functions
while(1)
GPIO ResetBit(GPIO®.GPIO Pin 83: //LED1 on v
&l Console 2 ] zixbj'-@@lz‘a'::?'nﬁ
cm3_demo Debug [GDB SEGGER J-Link Debugging] JLinkGDBServerCL.exe
Read 4 bytes @ address 9x@0eeea(8 (Data = @xFB1CFR8A) A
Removing breakpoint @ address @x@eeeeecs, Size = 2
Reading 64 bytes @ address 8x2@883FCe
Read 4 bytes @ address @x@eeeeaFC (Data = @x46182388)
v
< >
Writable Smart Insert 29:1 A=

2.3 Reference Design

Gowin_ EMPU(GW1NS-4C) supports reference design in GMD (tested
software version V1.2), and you can click here to get the following
reference design:

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_demo.
cm3_freertos. cm3_rtthread nano. cm3_ ucos iii
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