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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.

IPUG928-2.1.1E 1(31)
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1 ARM Keil MDK

1.2 Project Template

Figure 1-1 Create a New Project

Remove ltem

,{,\ Options...

Clean Targets

Build Target

Rebuild all target files
& Batch Build

@ Eatch Setup...
Pr.. Bo..
E—'W i Tanslate...

Build Qutput

£ stop build

Select Device for Target ...

pVision — ] x
File Edit View  Project Flash Debug Peripherals Tools SVCS  Window Help
(15 o @ Newnvision Project. P M| E O/ /G| B s Rela-
a4 i Mew Multi-Project Workspace...
& e MRS
Open Project...
Project
Close Project
Export
Manage

Alt+F7

Ctrl=F7

€

Create a new pVision project

1.2.2 Configuration Option

IPUG928-2.1.1E

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

Options for Target 'led’

Device ITarget | Output I Listingl User | CAC++ I hsm

I Linker | Tebuz I Utilities

%2 ARM Cortex MO
-4 ARM Cortex MO plus
B4 ARM Cortex M1

& % ARM Cortex M23
2% ARM Cortex M3
.- 3
-4 ARM Cortex M33
% ARM Cortex M35P
&% ARM Cortex M4

ISoﬂware Packs LI
Vendor: ARM Software Pack
Device: ARMCM3 Pack: [ARM.CMSIS.56.0
Toolset: ARM URL: http:/fwew. keil. com/packs
Search: I
=% ARM | |The Cortex-M3 processor is an entryJevel 32-bit Am Cortex processor

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

- simple, easyto-use programmers model

- highly efficient ultraHdow power operation

- excellent code density

- deterministic, high-performance intemupt handling

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

o ]

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
integrated in Gowin Software, and it can be configured as 2KB, 4KB,

8KB, or 16KB.
Figure 1-3 ROM and RAM Configuration
KA options for Target 'led" x
Device Target ]Dutput I Listing] Tszer ] C/C++ I Asm ] Linker I Debug ] Ttilities
ARM ARMCM3 Code Generation
ARM Compiler: |L|se default compiler version 5 j
¥al (MHz): |12.0
Operating system: | None j [ Use Cross-Module Optimization
System Viewer File: [ Use MicroLIB [~ Big Endian
[ Use Custom File
Read/Only Memorny Areas ReadWrite Memory Areas
default  offchip Start Size Startup default  offchip Start Size Malnit
Rom1: | | c I~ RAMI: | | r
r RoMZ | | o I RAMZ | | r
I Rom3: | | r r RAM3: | | r
an-chip on-chip
¥  I1Rom1; [0 |08000 = ¥ IRAMI: [(x20000000 [0x2000 r
r I1RoM2: | | C  IRAMZ: | | r
0K | Cancel | Defaults | Help

Output File Format Configuration

Gowin_EMPU (GW1NS-4C) software programming design requires

the generation of a software executable file.
convert the .axf format to the .bin format.

Therefore, it is necessary to

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

method is as shown in Figure 1-4.

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

3(31)




1 ARM Keil MDK

1.2 Project Template
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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

[ Bun ‘After-Build’ Conditionally
¥ Beep When Complete [ Start Debugaing

KA Options for Target 'led" >
Device] Target] Uutput] Listing User ]CfC++ ] A=m ] Linker] Debug ] Ttilities
Command ltems User Command Stop on Exi.. 5.
=|-Before Compile C/C++ File
[~ Run# (3] Mot Specified [
[~ Run#2 (3] Mot Specified [
=) -Before Build/Rebuild
[~ Run# (23] Mot Specified [
[~ Run#2 (23] Mot Specified [
=|--After Build/Rebuild
v Run#1 D Keil_wARMVARMC Chbintfromelf.exe --hin -... ‘__',‘J Mot Specified [
[~ Run#2 (3] Mot Specified [

[11:4 | Canecel Defaults= |

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"

.\inc"

AL\ \library\libraries\cmsis\cm3\device_support”

AL\ \library\libraries\cmsis\cm3\core_support\imdk”
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1.2 Project Template

1 ARM Keil MDK

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

[ Executs-only Code

Optimization: ILevel 000 vI [~ Enum Container always int [T Thumb Mode
[ Optimize for Time ™ Plain Charis Signed [ Mo Auto Includ

[ Split Load and Store Muttiple [~ Read-Only Position Independent ¥ C59 Mode
¥ One ELF Section per Function [~ Bead-Write Position Independent

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

[ 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.

Figure 1-6 Flash Configuration

Cptions for Target 'led'

Devicel Targetl Dutputl Listingl User I C/C++ I hsm I Lin](erl Debug Utilities

—Configure Flash Menu Command
% |se Target Driver for Flash Programming ¥ Use Debug Driver

— Use Debug Driver — Settings | ™ Update Target before Debugging

it Fie: J Ed.. |

" Use Extemal Tool for Flash Programming

Command:l

=

Argumerrts:l
[T BunIndependent

—Corfigure Image File Processing (FCARM):

Qutput File: Add Output File to Group:

user

Image Files Root Folder: I [ Generate Listing

0K I Cancel Defaults | Help |

IPUG928-2.1.1E
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1 ARM Keil MDK

1.2 Project Template

1.2.3 Build

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

Figure 1-7.

Figure 1-7 Build

B3 driver
BT emsis

j core_cm3.c

K3 - O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
SH@ @ | \ | m | == 0 k| B man Jae a-le oo a[@-] A
2B 8- ] W e VER[EEeYE
Project = |
=% Project: led
=47 led
Bl user
j gwinsdc_it.c
J main.c

j system_gwinsdc.c
] startup_gwinsdcs
=-LZ middleware

L delay.c 15 /f* Definitions

11 gpioc 16
17 int main (void)

pi:] {
13 SystemInit(); //Initialize
20 gpio_init():

Program Size: Code=988 RO-data=224 RW-data=20 ZI-data=l636
FromELF: creating hex file...

".\Objects\led.axf" - 0 Error(s),
00:00:07

0 Warning(s).
Build Time Elapsed:

21 delay_init(): ns
< | = v
Eer.. [@6o.. | ru. 047 < ’
Build Output = |
linking... -

After Build - User command #1: D:\Keil vS\ARMMARMCC\bin\fromelf.exe --bin -o led.bin .\Cbjects\led.axf

J-LINK / J-TRACE Cortex

1.2.4 Download

IPUG928-2.1.1E

Download the executable 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" from "Access Mode" drop-down list.

® Select "Firmware Erase, Program"

or "Firmware Erase, Program,

Verify" from "Operation" drop-down list.

6(31)




1 ARM Keil MDK

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

% Device configuration 7 t

Derice Operation
Aeccess Mode: MCU Mode w

Operation: Firmware Erase, Frogram w

Firmware Erase, Frogram

Frogramming Options

File name: |B4C_OW4EF_ V1. 1/zowin_empu/om3_demo/impl/pror/om3_demo. £z

Uzer Flazh Initialization

W MU Binary Input Options

Firmeare/Binary File: |mesktopfcm3_demnfpro_iectﬂeﬂmdk_vEﬂed. bin| | .. I

Save Cancel

If FPGA product GW1NSER-4C is selected, configuration options are

as shown in Figure 1-9.

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

® Select "Firmware Erase, Program Securely" from "Operation"

drop-down list.

Figure 1-9 Configuration Options for GWINSER-4C

Device Operation
hecess Mode: Secur eFPGA Mode ~

Operation: Firmware Eraze, Program Securely w

Firmware Erase, Frogram, Yerify with Security(One Time Programmable For
Eew fmthentication Codel

Frogramming Options

File mame: |R4C_QN48F_V1. 1/ zowin_empu/oem3_demo/impl/poeSom3_demo. £5

Vzer Flazh Inmitialization

F¥ MCU/Binary Input Options

Firmware/Binary File: [/Desktop/em3_demo/project/led/mdk_vE/led ]:-in| | . I

Save Cancel

4 Device configuration ? >

7(31)




1 ARM Keil MDK 1.2 Project Template

® Import software executable file under "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 executable file and the hardware bitstream file.

1.2.5 On-line Debug

After completing the download of the software executable 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

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" from "Access Mode" drop-down list.

® Select "Connect to JTAG of MCU" from "Operation" drop-down list.

IPUG928-2.1.1E 8(31)
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1 ARM Keil MDK

1.2 Project Template

Figure 1-10 MCU JTAG Mode Configuration for GW1NS-4C or GWINSR-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 1-11.

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

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

W Device configuration ? 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-QN48P V1.1 for an instance, switch
SW3, SW4, SW5, SW6 (TCK, TDO, TDI, and TMS of JTAG interface) on
the development board from downloading position to the debugging
position.

Note!

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

IPUG928-2.1.1E 9(31)




1 ARM Keil MDK 1.2 Project Template

switch.
® |f 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".

Figure 1-12 Emulator Type Configuration

K4 Options for Target 'led" *
Devicel 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
. - J-LINK / J-TRACE Cortex -
v v v
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
. . Stellars 1CDI
Restore Debug Session Settings Restare SiLabs UDA Debugger
Iv Breakpoints [v Toolbox v Bref"l_-lltergsmgﬁsrcoftﬂ Debugger y
A

¥ Watch Windows & Performance Analyzer R e

v Memory Display [v System Viewer v Memary Display v System Viewer
CPU DLL: Farameter: Driver DLL: Parameter:
|SARMCM3.DLL | -MPU [SARMCM3.DLL [ -MPU
Dialog DLL: Farameter: Dialog DLL: Parameter:
DCM.DLL [pCM3 |TCM.DLL |pCM3
[ Wam f outdated Executable is loaded [ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

[1)i4 | Cancel ‘ 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

IPUG928-2.1.1E 10(31)




1 ARM Keil MDK 1.2 Project Template

configure Port to "JTAG".

- SW Debug Interface

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

Figure 1-13 Debug Interface Type Configuration

Cortex JLink/JTrace Target Driver Setup X
Debug lTrace l Flash Downloadl
J-Link / J-Trace Adapter JTAG Device Chain
SN: 4294967295 ~| IDCODE Device Name IR len
Device: | J-Link ARM TDO | @ 0x4BAD0477  ARM CoreSight JTAG-DP 4
HW | V8O0 Il | V6.94
TDI = =
FW |J-Lir1|-c ARM V8 compiled No
Port: Max «
el - 5 MHz - @ |
Auto Clk ‘ ‘ |

Connect & Reset Options Cache Options Download Options
Connect: [Normal *| Reset: |Norma| j v Cache Code [~ Verify Code Downloac

¥ Reset after Connect ¥ Cache Memory [T Download to Flash
Interface TCP/IP Misc

& USB © TCP/IP Network Settings Autodetect ik o

IP-Addres: Port (Auto: utadete ik fmta
Scan ‘ 127 . 0 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,

IPUG928-2.1.1E 11(31)




1 ARM Keil MDK

1.3 Reference Design

reset, run, etc. as shown in Figure 1-14.

Figure 1-14 Start Software Debugging

] - m} x
Eile Edit View Project Flash Debug Peripherals Jools SVCS  Window Help
=1 I [ 4= m | | @ main Jae|a@-lec o B
FEBO P || DBBESaE 0280 @] %-
Registers 2 El Disassembly i x |
Register | Value Ii 0x0000046A 4001 DCW 0x4001 ~
T Core 18: SystemInit(); f/Initializes system clock
R0 0x0000046C FIFFFFEE T (0x0000034C)
20: gpi i
>0x00000470 FT7FFFFE2
21: delay_in. v
< >
] mainc | ] startup_gwinsdcs - X
17 int main(wvoid) ~
18 0¢
13 SystemInit(});
[P 20 || gpio_init():
21 delay_init();
22
23 while (1)
24 {
* 25 GPIC_ResetBit (GPICO,GPIO Pin 0);
* 26 delay sec(l):
= 27
Mods Thread
ote, Tew 23 GPIC_SetBit (GPIGO,GPIC Pin 0);
Privileze Privi _ _Fin |
Stack wsp - 29 delay_sec(l); v
&l project | X Registers < >
Command o [ Call Stack = Locals il x |
~ | Name Location/Value Type
Load "C:\\Users\\liukai\\Desktop\\cm3_demo\\projecti\led\\m I . int #
* JLink Info: Reset: Halt core after reset wvia DEMCR.VC_COR main int ff)
* JLink Info: Reset: Reset device via AIRCR.SYSRESETREQ.
< >
>
ASSIGH BreakDisable BreakEnable BreakKill BreakList BreakSet | -;,—'jCaHStack—Locals B Memory 1
J-LINK / J-TRACE Cortex t1: 0.00017390 se

1.3 Reference Design

IPUG928-2.1.1E

Gowin_EMPU (GW1NS-4C) supports the reference design in ARM
Keil MDK (tested software version V5.26), and you can click here to get the

following reference design:

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

cm3_freertos. cm3_rtthread nano. cm3_ucos iii

12(31)
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2 GOWIN MCU Designer 2.1 Software Installation

2 GOWIN MCU Designer

2.1 Software Installation

The GMD (GOWIN MCU Designer) package is available at Gowin
website.

Note!
For the details of GMD, you can 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.

IPUG928-2.1.1E 13(31)
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2 GOWIN MCU Designer

2.2 Project Template
Figure 2-1 Create a New Project

W O X
C Project —
Create C project of selected type
Project name: |test demo
Use default location
DAGMD_2025 workspace\workspace_cm3_hitest demc Browse...
default
Project type: Toolchains:
w = Executable
® Empty Project MinGW GCC
& Hello World ANSI C Project RISC-V Cross GCC
& Hello World Arm C Project

® Hello World RISC-V C Project
(z= Shared Library

[Z= Static Library
= Makefile project

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

@

= Back

Einish Cancel

Select Platform and Configuration

Select "Debug" and "Release" as the platform and configuration, as
shown in Figure 2-2.

IPUG928-2.1.1E
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Figure 2-2 Select Platform and Configuration
) o x

Select Configurations

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: Arm Cross GCC

Configurations:

& Debug
) Release

Select all

Deselect all

Advanced settings...

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

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

CZ}' = Back Mext = Einish Cancel

Select Toolchain and Path

Select the cross-compilation toolchain and its path. The GMD
software has already integrated the toolchain and configured the path. In
most cases, the default selection of the "arm-none-eabi-gcc" toolchain is
sufficient, as shown in Figure 2-3.
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Figure 2-3 Select Toolchain and Path

G o x

GNU Arm Cross Teolchain

Select the toolchain and configure path. AArch64 projects require an Afrché4 toolchain!

Toolchain name: |xPack GNU Arm Embedded GCC (arm-none-eabi-gcc) “

Toolchain path: |${eclipse_home]\too|chain\gowin\gcc_arm\bin Browse...|  xPack..

On macOS use Shift+Cmd+".' to show the hidden folders while browsing the file system. xpm uses a .content folder to store the binaries.

‘/?3' Next = Finish 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 | %3 Toalchains | [l Devices| [J Container Settings Build Steps Build Artifact|

(2 Target Processor AramityiCme pu) IS RS -
@ Optimization

(5 Warnings Architecture (-march) Toolchain default ~

@ Debugging Instruction set Thumb (-mthumb) ~
~ 3 GNU ARM Cross Assembler

s
#2 Preprocessor i :
(3 Includes Endianness Toolchain default ~

[ Thumb interwark (-mthumb-interwork)

% Warnings Toolchain default

2 Miscellaneous ; -
~ 8 GMNU ARM Cross C Compiler Toolchain default

% = -

(% Preprocessor Unaligned access Toolchain default w
¥ Includes
% L [ TrustZone (-mcmse)
(# Optimization

(# Warnings Generic (-mcpu=generic)

(# Miscellaneous

~ # GMNU ARM Cross C Linker
(5 General Toolchain default

(22 Libraries

Toolchain default

Toolchain default
(# Miscellaneous

~ @ GMU ARM Cross Create Flash Image Enabled (+simd)
(# General

~ @ GMNU ARM Cross Print Size
(% General

Small (-mecmodel=small)

Strict align (-mstrict-align)

Cther target flags

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.

__ STARTUP_CLEAR_BSS: Enables the startup code to clear the .bss
section to zero during MCU startup. Define this macro to ensure that
uninitialized global and static variables are initialized to zero after an MCU
reset. It is recommended to define this macro for applications that need to
restart correctly after reset.
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Figure 2-5 Cross ARM GNU Assembler > Preprocessor Configuration Option

® Tool Settings | i3 Toolchains |l Devices| [J Container Settings | #* Build Steps Build Artifact| %

(2 Target Processor Use preprocessor
@ Optimization [J Do not search system directories (-nostdinc)

(22 Warnings [JPreprocess only (-E)
(2 Debugging

v 33 GNU ARM Cross Assembler s b €6 8
(2 Preprocessor
(£ Includes
(22 Warnings
(2 Miscellaneous

v %3 GNU ARM Cross C Compiler
@ Preprocessor
(£ Includes
(2 Optimization
(2 Warnings
(# Miscellaneous

w %3 GMU ARM Cross C Linker
(22 General
(# Libraries Undefined symboals (-U) 4]
(2 Miscellaneous

w %) GMU ARM Cross Create Flash Image
(22 General

w B GMU ARM Cross Print Size
(£ General

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.

IPUG928-2.1.1E 18(31)




2 GOWIN MCU Designer

2.2 Project Template

IPUG928-2.1.1E

Figure 2-6 Cross ARM C Compiler > Includes Configuration Option

% Tool Settings | 3 Toolchains | [l Devices| [0 Container Settings

(2 Target Processar
& Optimization
# Warnings
& Debugging
~ By GNU ARM Cross Assembler
(2 Preprocessor
2 Includes
# Warnings
(& Miscellaneous

Build Steps Build Artifact| **

Include paths (-1) LE e 1

"${workspace_loc/${ProjName}/src/library/libraries/cmsis/fcm3/den A
"${workspace_loc:/${ProjName}/src/library/libraries/driversfinc}"
"${workspace_loc;/${ProjName}/src/library/middlewares/delay}”
"${workspace_locy/${ProjNamel/src/library/middlewares/dmm}"
"${workspace_loc/${ProjNamel/src/library/middlewares/gpio}"
"${workspace_loc;/${ProjName}/srcflibrary/middlewares/hyper_ran
"${workspace_loc/${ProjName}/src/library/middlewares/psram}”
"${workspace loc:;/${ProjName}/src/library/middlewares/spi flash}”
"$hunrkenars lne GPraiNamelfzreflibrandmiddlewaras foart”

< >

~ By GNU ARM Cross C Compiler

@ Preprocessor

(2 Includes

Include system paths (-isystem)

i

& Optimization
# Warnings
# Miscellaneous
~ By GNU ARM Cross C Linker
# General
& Libraries
# Miscellaneous
v % GNU ARM Cross Create Flash Image

# General
v B3 GNU ARM Cross Print Size

Include files (-include)

]

# 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/project}"

"${workspace_loc:/${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}"
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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 | 3 Toolchains | [l Devices| [J Container Settings Build Steps Build Artifact Binary Parsers| ™%

(2 Target Processor
2 Optimization

Script files (-T) & 2 8

(# Warnings
(2 Debugging

v % GNU ARM Cross Assembler
(% Preprocessor
2 Includes
(# Warnings
(# Miscellaneous

v % GNU ARM Cross C Compiler
(% Preprocessor
2 Includes
(# Optimization
(# Warnings
(# Miscellaneous

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

w % GNU ARM Cross Create Flash Image

(# General

~ B3 GNU ARM Cross Print Size

(# General <

[ Do not use standard start files (-nostartfiles)

[] Do not use default libraries (-nodefaultlibs)
[IMo startup or default libs (-nostdlib)

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

[1Print removed sections (-Xlinker --print-gc-sections)

[] Omit all symbal 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
executable file, as shown in Figure 2-8.
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Figure 2-8 Cross ARM GNU Create Flash Image Configuration Option
) Tool Settings | B2 Toolchains B Devices | [0 Container Settings  Build Steps

Build Artifact| >
(2 Target Processor

Output file format (-0) |Raw binary w
(£ Optimization [ Section: - text
(22 Warnings
(% Debugging
w ) GMU ARM Cross Assembler Other sections (-j) &
(2 Preprocessor
(2 Includes
(2 Warnings
(22 Miscellaneous
w % GMU ARM Cross C Compiler
@ Preprocessor
(22 Includes
(£ Optimization
(2 Warnings
(# Miscellaneous
w ) GMU ARM Cross C Linker
(22 General
(22 Libraries
(22 Miscellaneous
w B GMU ARM Cross Create Flash Image
(%2 General
w %3 GNU ARM Cross Print Size

(22 General

[]Section: -j .data

Other flags

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 executable file, as shown in Figure 2-9.

IPUG928-2.1.1E
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Figure 2-9 Build

W workspace_test - em3_demoy/src/project/printf/printf_demo.c - GMD

[%] Problems = Tasks B Conscle X [ Properties
CDT Build Console [cm3_demo]

IITVOR TG UNG AR IS S Ol SETE T I8 THagT
arm-none-eabi-abjcopy -0 binary "cm3_demo.elf"

x| O <[5 AER

"cm3_demo.bin™

Finished building: cm3_demo.bin

Invoking: GNU ARM Cross Print Size
arm-none-eabi-size --format=berkeley --totals "cm3_demo.elf”

text data bss dec hex filename
29938 1764 392 32144 7d9@ cm3_demo.elf
29938 1764 392 32144 7do9@ (TOTALS)

Finished building: cm3_demo.siz

14:21:46 Build Finished. @ errors, @ warnings. (took 65.935ms)

= cm3_demo

File Edit Source Refactor Navigate Search Project Run Gowin Window Help
il l®~-&-& Bi%ia|SMlag-&--0-%-0-6-Q-&8p -
o - ¥ fio v - | * Q %}l 0 4
75 Project Explo.. X = B g printf dema.c X = 8 gFo x BT @8 = O
BTV et » 2 e EERY e %
g 14 /* Definitions —- oo oo oo
~ 125 cm3_demo hs srnrEen ol demo.h
4 Binaries 16 #if PRINTF_DEMO = uarth
&l Includes iz X U stdioh
18 /* Includes: */ . . .
(2= Debug 10 #include uart.h" @ printf_demao(void) : int
v = src 20 #include <stdic.h>
= library 21
& project 23 /* Definitions: */
T picorv32_demo 24
25 //Application entry function
26= int printf_demo(void)
27
238 SystemInit(); //Initializes system clock
29 uart_init(UART®, //Initializes UART®
EL 38400, //Baudrate
3 1, FITx
32 1, //Rx “
- < : - >

28l #rE-09-=0

2.2.4 Download

Download the executable files using Programmer.

Click "Gowin > Programmer" on the GMD menu bar or Programmer "
IE" on the tool bar to open Programmer, as shown in Figure 2-10.

IPUG928-2.1.1E

22(31)




2 GOWIN MCU Designer

2.2 Project Template

IPUG928-2.1.1E

Figure 2-10 Programmer Option

W workspace_cm3_h - cm3_demo/src/project/main.c - GMD - m] X

File Edit Source Refactor Navigate Search Project Run | Gowin | Window Help

0o~ [ ®~-K/ - & % w | & Ui IH Programmer O iEmD -
- - - vt Ed GoBridgeDriver Q m||E
&
% Project Explorer X { SDKand Document > =B sox = &

=S B [g maine X

FIG T E 8 2570 veeerrrssssrrrssssressssrrnmsessressesrnssessansssssnneessrnsses s A NES -
v 15 cm3_demo 3 prile e §
3, Binaries a @author winSemicoductor U demoh
@l Includes > ZSEJE ® main(void) : int
(= Debug - =
v = sre 8
libra 9
= ,w LB /% TRCLUEES = mm s mm o mm s o e
(& project 1 #include "demo.h”
0 cm3 _freertos 12
3 em3_gcov_demo 3 P
T 1 . T
& cm3 gprof demo 15 || e
0 em3_rithread_nano 16 //Application entry function

3 em3_ucos_ii 17=int main(void)

19 #if AHB2 MASTER DEMO

1) ahb2_master_demo() s v
< >

2] Problems = Tasks & Console % [ Properties 48 Terminal 3¢ | 45 0 G| L kf LB rB8-9-= 0O

CDT Build Console [cm3_demo]
ORI ORU R O USS 1 At IS TWaEs
arm-none-eabi-objcopy -0 binary “cm3_demo.elf" “cm3_demo.bin” "

Finished building: cm3_demo.bin

In\mkiﬂg: GNU ARM Cross Print Size
arm-none-eabi-size --format=herkeley "cm3_demo.elf"
text  data bss dec hex filename

29988 1764 392 32144 7doe cmE_dEmU.Elf
Finished building: cm3 demo.siz

@9:91:12 Build Finished. @ errors, @ warnings. (took 13s5.338ms)

% em3_demo

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 2-11.

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

® Select "Firmware Erase, Program" or "Firmware Erase, Program,
Verify" from "Operation" drop-down list.
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Figure 2-11 Configuration Options for GWINS-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 2-11.

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

® Select "Firmware Erase, Program Securely" from "Operation"
drop-down list.
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Figure 2-12 Configuration Options for GW1NSER-4C

% Device configuration ? >

Device Operation
fooezs Mode: Seour eFPGA Mode L

Operation: Firmware Erase, Program Securely ~

Firmware Erase, Prozram, Yerifyw with Securitw(One Time Prozrammable For
Key futhentication Codel

Programming Options

File mame: |B4C_GH4EF V1. 1/ zowin_empu/om3_demo/impl/por/em3_demo. £=

Tzer Flazh Tnitialization

FW/MCU/Binary Input Options

Firmware/Binary File: [/Tesktop/em3_demo/project/led/mdk_v5/led. l:-in| I .. |

Sare Cancel

® Import the executable file under "FW/MCU/Binary Input Options >
Firmware/Binary File".

® Click "Save" to complete the configuration.

Note!

Import hardware design bitstream in "Programming Options > File name", and you can
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 executable file and
hardware bitstream file.

2.2.,5 On-line Debug

After downloading software executable file and hardware bitstream file,
if there are any design issues, you can use emulators, such as GWU2X,
GWUSB, J-LINK 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 the following setps:
® Software debug level configuration
® Configure software debugging mode
® 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 2-13.

Figure 2-13 Software Debug Level Configuration

.
2

3 Tool Settings | 5 Toolchains | [l Devices| [0 Container Settings Build Steps Build Artifact

% Target Processor Debug level Default (-g) ~
(# Optimization .
s . Debug format Toolchain default ~
(£ Warnings

@ Debugging []Generate prof information (-p)
v 83 GNU ARM Cross Assembler []Generate gprof information (-pg)

g Preprocessor

Other debugging flags

(2 Includes
 Warnings
(2 Miscellaneous

v 83 GNU ARM Cross C Compiler
g Preprocessor
(2 Includes
(# Optimization
(# Warnings
(# Miscellaneous

v 3 GNU ARM Cross C Linker
(# General
2 Libraries
(# Miscellaneous

v 83 GNU ARM Cross Create Flash Image
(2 General

v (83 GNU ARM Cross Print Size
g General

Software Debugging Mode Configuration

The GMD software supports various debugging modes, including
GDB OpenOCD Debugging, GDB QEMU arm Debugging, and GDB
SEGGER J-Link Debugging.

For example, GDB OpenOCD Debugging mode with the GWU2X
emulator.

Select “Run > Debug Configurations... > GDB OpenOCD Debugging”
from the menu bar, then right-click and choose “New” to create and
configure the software debugging mode for the current project, as shown in
Figure 2-14.
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Figure 2-14 Create Software Debugging

{Ar Debug Configurations

Create, manage, and run configurations

EE =N

[type filter text

[T] C/C++ Application
[€] €/C++ Attach to Application
[£] C/C++ Container Launcher
[€] €/C++ Postmortem Debugger
[£] €/C++ Remote Application
Cif C/C++ Unit
[£] GDB Hardware Debugging
~ [t] GDB OpenOCD Dakiimnin~
5] cm3_demo det | New Configuration
[E] em3 dema dek 7 New Pmtot«p
[E] cm3_demo det (6 Export...
[E] cm3_demo dek | Duplicate
[E] GDB PyOCD Debu Delete
[£] GDB QEMU aarch
v [£] GDB QEMU arm [~
[E] em3_demo det
[t] GDB QEMU gnua =
[E] GDB QEMU riscv32 Debugging
[£] GDB QEMU riscv64 Debugging
[£] GDB SEGGER J-Link Debugging
A Launch Group

Link Prototype...
Unlink Prototype
Reset with Prototype Values

Filter matched 22 of 24 items

=)
@

&

[ - Press the 'New Prototype’ button to create a launch configuration prototype of the selected type.

Configure launch settings from this dialog:

- Press the "New Configuration’ button to create a configuration of the selected type.

- Press the 'Export’ button to export the selected configurations.

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

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

7 - Press the 'Filter' button to configure filtering options.

L] - Select launch configuration(s) and then select "Link Prototype’ menu item to link a prototype.

[ul - Select launch configuration(s) and then select "Unlink Prototype’ menu item to unlink a prototype.

- Select launch configuration(s) and then select 'R..e Values' menu item to reset with prototype values.
Edit or view an existing configuration by selecting it

Configure launch perspective settings from the ‘Perspectives’ preference page.

Debug Close

The software debug configuration view mainly includes the Main,
Debugger, and Startup tabs. The configuration steps are described as

follows.

1. The "Main" tab is as shown in Figure 2-15.

Figure 2-15 Main Tab

[El Main| %% Debugger | b+ Startup | B Source| ] Comman| &, SVD Path

Project:

|cm3_dem0

Browse...

C/C++ Application:

| Debugicm3_demo.elf

Build (if required) before launching
Build Configuration: | Select Automatically

(") Enable auto build
®) Use workspace settings

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

() Disable auto build

Configure Workspace Settings...
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2. The "Debugger" tab is as shown in Figure 2-16.
For example:

Start OpenOCD locally

GDB port: 3333

Telnet port: 4444

Tcl port: 6666

Config options: -f board/gowin_u2x_m3.cfg

Start GDB session

Command: set mem inaccessible-by-default off

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

Figure 2-16 Debugger Tab

[ Main %Debugger B+ Startup | B Source | [ Comman | %, SVD Path
OpenOCD Setup ~
[ Start OpenOCD locally

Executable path: |${0penocd_path}f${0penocd_executable} Browse... Variables...

Actual executable: | EAGMDV\toolchain\gowin\openocd\bin/openocd.exe

[to change it use the global or workspace preferences pages or the project properties page)
GDB port: 3333

Telnet port:

Tel port: 6666

Config options: -f board/gowin_u2x_m3.cfg

Allocate conscle for OpenOCD Allocate console for the telnet connection

GDE Client Setup
[ Start GDB session

Executable name: |${cross_preﬂx}gdb${cross_sufﬁx} Browse... Variables...

Actual executable: |arm—n0ne-eabi—gdb |

Other options: | |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address:
Port number: 3333

[JForce thread list update on suspend

3. The "Startup” tab is as shown in Figure 2-17.
For example:
® |nitial Reset. Type: init
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Enable Arm semihosting
Load symbols
Pre-run/Restart reset
Type: halt

Set breakpoint at: main

Continue

Figure 2-17 Startup Tab

[E] Main | % Debugger | i+ Startup | 5 Source| ] Commen | &, SVD Path

Initialization Commands

[ Initial Reset. Type:

Enable Arm semihosting

Load Symbols and Executable
] Load symbaols
(®) Use project binary: cm3_demo.elf

(O Use file: Warkspace... File System...

Symbols offset (hex): I:I

[Oload executable
Use project binary:  cm3_demo.elf

Use file: Workspace... File System...

Runtime Options
[JDebug in RAM

Run/Restart Commands
Pre-run/Restart reset Type: (always executed at Restart)

[]Set program counter at (hex):

4] Set breakpoint at:

[ Continue v

MCU JTAG Mode Switch

Switch JTAG mode from the downloading to debugging mode using
Programmer.

Click "Gowin > Programmer" on the GMD menu bar or Programmer "
U&" on the tool bar to open Programmer as shown in Figure 2-10.

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

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 ? 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-QN48P 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).
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For example, on the DK-START-GW1NSR4C-QN48P V1.1
development board, manually switch the DIP switches SW3, SW4, SW5,
and SW6 (JTAG interface TCK, TDO, TDI, and TMS) from the downloading
position to the debugging position.

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.

Start Software Debug
Connect GWU2X 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

Ay workspace_cm3_h - cm3_demo/src/project/printi/printf demo.c - GMD - [m] X
Fle Edit Source Refactor Navigate Search Project Run Gowin Window Help
[milld S Bie |kl @3 3.2 | & Uit -0 - Q- @ & [ e85~ R
Q iE| @
45 Deb.. X E9Proj.. = B main.c [g] printf demo.c X = B  ®=Va. X %Br. TE.. BPe. T 8 »
= | i+ 8 . SystemInit(); //Initiali ystem clock ~ CIEI =N A=)
B deb uart_init(UARTE,
v [E] em3_demo debug openo 38400, Name Type Value
v i em3_demoeelf 1, = pir char * 0x7020 < fini...
v o Thread #1 (Suspend. L [ int 5
— = 8,
= printf_demo() at 8, )= bs unsigned int 32
= main) at main.c:6! o, 09+ mi int 2147483647
s openocd.exe 2);
W arm-none-eabi-gdb char *ptr = "Hello world!";
int i = 5;
unsigned int bs = sizeof(int)*8;
int mi;
mi = (1 << (bs-1)) + 1;
printf("%s\r\n", ptr); ©
>
B Console X 1! Registers [2/ Problems 3 Executables ¥ Terminal Bl Debugger Console [J Memory =0
L] B R HEE 2 -3~
cm3_demo debug openocd gwu2x [GDB OpenOCD Debugging]
Info : Listening on port 3333 for gdb connections o
Info : accepting 'gdb' connection on tcp/3333
[gowin_cm3.cpu] halted due to debug-request, current mode: Thread
xPSR: 8x21800000 pc: @x00809160 msp: Bx20883fde
Warn : Prefer GDB command "target extended-remote :3333" instead of "target remote :3333"
Info : JTAG tap: gowin_cm3.cpu tap/device found: @x4ba@e477 (mfg: @x23b (ARM Ltd), part: @xbage, ver: @x4)
[gowin_cm3.cpu] halted due to debug-request, current mode: Thread
xPSR: 8x@1800000 pc: @x08809385 msp: Bx20804000
Info : JTAG tap: gowin_cm3.cpu tap/device found: @x4ba@e477 (mfg: @x23b (ARM Ltd), part: @xbage, ver: @x4)
[gowin_cm3.cpu] halted due to debug-request, current mode: Thread
xPSR: Bx@1800000 pc: @x00E@385 msp: Bx20884088, semihosting
v
< >
Writable Smart Insert 40:1:1029

2.3 Reference Design

IPUG928-2.1.1E

Gowin_ EMPU(GW1NS-4C) supports reference design in GMD
(2025.01, tested), 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. cm3_gcov_demo.
cm3_gprof_demo
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https://cdn.gowinsemi.com.cn/Gowin_EMPU(GW1NS-4C)_V2.1.zip
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