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DK-START-GW5AT 138K V2.1 and Tang-MEGA-138K-Pro-
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Extended AHB_CAN, and Extended_AHB_Ethernet solutions
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NN software library programming and its software
programming reference design supported.

RT-Thread Standard version and its software development kit
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Ethernet TCP/IP protocol stack and its software programming
reference design supported.
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1.2E

Instruction memory supports multiple types of memory,
including SPI Flash Memory, ITCM, and user-customized
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Supports shared access to DDR3 Memory by the MCU end
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DDR3 Memory supports user-customized configurations.
Logic-extension SD peripheral supported.
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Memory, user-customized memory, Extended AHB Master,
TCM, and SD, etc.

Peripheral driver function for Flash R/W mode updated.
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1.3E

The reference design development board type updated.
The debugger tool updated.

The software version and some software screenshots
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1 About This Manual

1.1 Purpose

1.1 Purpose

1 About This Manual

This manual describes how to quickly create, configure, download,

and debug hardware projects and software projects using Gowin
RiscV_AE350 SOC Hardware Reference Design and Software
Programming Reference Design and DK_START_GWS5AST-

LV138FPG676A V1.0 development board as examples, and is designed to
help users quickly learn the software and hardware development methods
of Gowin RiscV_AE350_SOC, to save development time and improve

development efficiency.

1.2 Terminology and Abbreviation

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

manual.

Table 1-1 Terminology and Abbreviations

Meaning

Meaning

IDE

Integrated Development Environment

MCU

Micro Controller Unit

RISC-V

Reduced Instruction Set Computer V

SaG

Scattering and Gathering

SOC

System on Chip

UART

Universal Synchronous and Asynchronous Receiver/Transmitter

MUG1030-1.3E
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1 About This Manual 1.3 Support and Feedback

1.3 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 using the information provided below.

Website: www.gowinsemi.com

E-mail: support@gowinsemi.com

MUG1030-1.3E 2(33)
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2 Hardware Design 2.1 Hardware Target

2 Hardware Design

2.1 Hardware Target

® DK_START_GWS5AST-LV138FPG676A V1.0
-  GW5AST-LV138FPG676AC1/10
- GWbSAST-138B

2.2 Software Version

Tested software version: Gowin_V1.9.11.01 (64-bit).

2.3 Reference Design

...\ref_design\FPGA_RefDesign\DK_START_GW5AST138_V1.0\ae3
50 _demo

2.4 Related Documents

MUG1031, Gowin RiscV_AE350 SOC Hardware Design Manual
SUG100, Gowin Software User Guide

SUG940, Gowin Design Timing Constraints User Guide
SUG935, Gowin Design Physical Constraints User Guide
SUG502, Gowin Programmer User Guide.

2.5 Design Flow

Gowin RiscV_AE350_SOC IP design flow is shown below:

1. Use IP Core Generator tool in Gowin Software to configure and
generate RiscV_AE350_SOC IP design.

2. Configure the PLL_ADV IP option to generate a PLL_ADV IP design to
provide clocking resources for the RiscV_AE350_SOC IP using IP

MUG1030-1.3E 3(33)
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2 Hardware Design

2.6 Detailed Design

Core Generator.

3. In the hardware design, instantiate the RiscV_AE350_SOC IP,
instantiate the PLL_ADV IP, add other user logic designs, and connect
the modules to form a complete top-level design.

4. Use the physical constraints tool FloorPlanner in Gowin Software to
add physical constraints with the reference to the development board.

5. Use the timing constraints tool Timing Constraints Editor in Gowin
Software to add timing constraints with the reference to the software
timing analysis report.

6. Configure synthesis, Place & Route, and bitstream options.

7. Run the synthesis tool GowinSynthesis to synthesize
RiscV_AE350 SOC hardware design and generate the netlist file.

8. Run the Place & Route tool to generate the bitstream files.

9. Run Programmer to download the bitstream file.

2.6 Detailed Design

2.6.1 Create a Project

2.6.2 IP Design

MUG1030-1.3E

Double-click to open Gowin Software and create a new FPGA design

project.

For example:

Series: GW5AST

Device: GW5AST-138

Device Version: B

Package: FCPBGAG76A

Speed: C1/10

Part Number: GW5AST-LV138FPG676AC1/10

Use IP Core Generator tool in Gowin Software to configure and

generate RiscV_AE350_SOC IP design.

Select "Soft IP Core > Microprocessor System > Hard-Core-MCU >

RiscV AE350 SOC 1.2" under IP Core Generator tab to open
RiscV_AE350 SOC IP Core, as shown in Figure 2-1.

4(33)




2 Hardware Design

2.6 Detailed Design
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Figure 2-1 RiscV_AE350_SOC IP Core

$ RiscV AE350 SOC

General

[GwsAsT-138

Device:

| Device Version: [B |

Part Number: [GW5AST-LV138FPGE76ACT/I0

Create In: b\em bedded\risc_v\ae330_soc\ref_design’1.3\FPGA_RefDesign\DK_START_GW3AST138_V1.0\ae330_demohsrc\riscv_ae330_soc | EI
File Name: riscv_ae330_soc Module Name: |RiscV_AE350_50C_Top
Language: |\|"eli|og ~

AE3S050C

AE350 Subsystem

2bit
|II||P|T||SP|||L@RT|||LB!RTZ||GDD||WDT| |SMU| Extended APE
Slave
[ ok | canca |

Configure the corresponding functions, such as SPI Flash, DDR3,
GPIO and UARTZ2, according to the application requirements.

SPI Flash

Double-click to open "SPI Flash" and configure the SPI Flash

instruction memory options.

Select "SPI Flash Instruction Memory" to enable the SPI Flash

Memory, as shown in Figure 2-2.

5(33)




2 Hardware Design

2.6 Detailed Design
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Figure 2-2 SPI Flash Configuration

<% SPI Flash

Instruction Memory:SPI Flash o

=] P BT
ToOor
— ] s T
oo CE e
= o e
=] Lo L FLAGH 51 O (W
— s e
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— L
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— ] THT
FLEHSH W [
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RiscW AE350 50C

The Instruction Memory module of RiscW AE350 SOC is for booting or running MCU instruction,

SPI Flash Memory can be as Instruction Memary.

SPI Flash is also allowed to access Flash with register mode, this is, users can erase, read and
write flash as a peripheral.

Options

Configurations
Instruction on Memory Select

SPI Flash Instruction Memory

SPI Flash Options

[ Flash Register R/W Maode

DDR3

Double click to open "DDR3" to configure DDR3 data memory

options.

Select "DDR3 Data Memory" to enable the DDR3 memory, as shown
in Figure 2-3.

Figure 2-3 DDR3 Configuration

«w DDR3

Data Memory:DDR3 o

PR RSN

2

BER QK

e

arm ax

AT clx

£EA3 K 1N

£EAa RSN

ll&ll#ig#ll#il#

£ER3 Loo

oo cuT

oo

com o

oo rat

CERI DAKRD]

mom cs N

£OA3 AAS N

£OA3 cas N

£E WE N

£oa3 ac

oo oo m

£ Cor

coR TN

£oRl coT

£oA3 AccApam

CoR DMDn

oo oo

CoRs Comm

DORI D5 MR

 EE R R R EEEEEREEREERRE

Rl AE 350 S0

The Data Memory module of RiscV AE350 SOC is for running MCU data or instruction.

DDR3 Memory can be as Data Memory.

DDR3 Memory module is a multi-port interface, in addition to MCU, FPGA fabric is also allowed to
access DDR3 Memaory.

Options

Configurations
Data Memory Select
DDR3 Data Memary
(@) Default DDR3 Settings

(O Customized DDR3 Settings

DDR3 Options

[] Shared DDR3: Logic R/W Mode
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2 Hardware Design

2.6 Detailed Design
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GPIO

Double click to open "GPIO".

Select "Enable GPIO" and "Enable GPIO 1I/O Ports" to enable GPIO
and GPIO "INOUT" ports, as shown in Figure 2-4.

Figure 2-4 GPIO Configuration

So GPIO

GPIO

— PR TN
— T

= CoRE

— T

= T

— T

TG AT =

OO CE i

Ry AE350 50C

? *
N
(5]
The GPIO (General Purpose 1/0) module of RiscV AE350 SOC supports up to 32 channels with ™
independently programmable input/output control.
The GPIO supports optional pull-up/down control, option interrupt trigger control, flexible
combination of interrupt trigger modes, optional de-bounce functionality for input channels.
The GPIO module is a peripheral of APB bus interface in AE350 SOC. If users enable GPIO, it
could expart GPIO signals for user level,
w
Option
»
Canfiguration
Enable GPIO
Interface:
Enable GPIO IfQ Ports v

Cancel

UART2

Double click to open "UART2".
If "Enable UART2" is selected, UART2 is enabled, as shown in Figure

2-5.

Figure 2-5 UART2 Configuration

o UART ? X
UART 2

—am pon s
— o T
—am conr cLe
— con o
— i
— on ax
— e o
—{
— i
—
—

— LTz Ran
— LTz T
— Tz oo
— e Tz Do

— Tz RN

Rimcy AE 280 SOC

oo ouT

LARTZ T i

LARTZ BT il

LARTZ DT i

LART SUTIR

LARTZ QLTI

The UART maodule of RiscV AE330 SOC handles communications to the Universal Asynchronous
Receiver/Transmitter serial interface.

The UART supports the hardware flow control (CTS/RTS), hardware handshaking to the DAMC,
64-entry transmit/receive FIFO depth, options of by-8 or by-16 over-sampling frequency.

The UART madule is a peripheral of APB bus interface in AE350 SOC, If users enable UART1 or
UARTZ, it could export UART1 or UARTZ signals for user level.

UART1 UART2 hd
Options
~
Configuration
[ Enable UART1
Enable UART2
v

Cancel
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2 Hardware Design 2.6 Detailed Design

2.6.3 User Design

RiscV_AE350_SOC IP Design

Use IP Core Generator tool in Gowin Software to configure
RiscV_AE350_SOC IP, then click "OK", as shown in Figure 2-6.

Figure 2-6 RiscV_AE350_SOC IP Design

A RiscV AE350 SOC ? b4

General

Device: [GwsAsT-138 | Device Version: [B |
Part Number: [GW5AST-LV138FPGET6ACT/I0 |

Create In: b\em bedded\risc_vhae350_soc\ref_designi1.3\FPGA_RefDesigntDK_START_GW3AST138_V1.00ae350_demahsrchriscv_ae350_soc | EI

File Name: riscv_ae33d0_soc Module Name: |RiscV_AE330_50C_Top

Language: |Veri|og ~

AEE0S0C

AE350 Subsystem

[ ok ]| cance |

PLL_ADV IP Design

Configure the PLL_ADV IP option to generate a PLL_ADV IP design

to provide clocking resources for the RiscV_AE350_SOC IP using IP Core
Generator.

Select "Hard Module > CLOCK > PLL_ADV 1.0" under IP Core
Generator tab, and configure and generate the PLL_ADV IP according to
the clock configuration in the reference design, as shown in Figure 2-7.

For example: PLL_ADV IP for RiscV_AE350_SOC core:

MUG1030-1.3E 8(33)




2 Hardware Design

2.6 Detailed Design

MUG1030-1.3E

ClkoutO: DDR clock
Clkout1: CORE clock
Clkout2: AHB clock
Clkout3: APB clock
Clkout4: RTC clock

If "DDR3 Memory" is selected for RiscV_AE350_SOC data memory,
PLL_ADV IP for DDR3 Memory are as follows:

® ClkoutO: DDR3 input clock
® Clkout2: DDR3 memory clock

Figure 2-7 PLL_ADYV IP Design

P Customization 7 X
i
PLL 5 7]
General
Device: [GwsAsT-138 | Device version: [B |
Part Number: |GWSAST-LV138FPGETBACT/10 Verilog v
File Name:  |gowin_pll 2350 | Module Name: [Gowin_PLL_AE350 |
Createln:  bc\ref_design\1.3\FPGA RefDesign\DK START_GWSAST138 V1.0\ae350_demo\src\gowin_pll_ae350| [
Common  Clkoutd ~ Clkout! Clkout4 ~ Clkouts  Clkouts  Clidbout
—* i) General -
e @® General Mode () Advanced Mode
e
CLKIN PLL Reset
—] encikt
! Clock Frequency(19~400): [50.000 [ [ PLL Reset
dieutl =
Divider Fact
ez ivider Factor [ PLL Power Down
Dynamic () Static [1 2] (1~64 [ CLKIN Divider Reset
1
e [] CLKOUT Divider Reset
VCO Frequency:
s e [ CLKFB Lock
Source: @ Internal | Externa [ Enable Lock
Divider Factor
Dynamic () Static |1 5| (1~64)
ICP and LPF Optional Ports
ICPSEL 55
Dhrnamic Static [1CD1 41 Clock Fnahle Port: hd
Cancel Calculate

® RiscV_AE350_SOC's core clock is provided by "PLL_R[0] > clkout1" directly; it is
necessary to use "clkout1" of PLL_ADV IP to generate the core clock.

® The DDR3 Memory clock of RiscV_AE350_SOC is provided by "PLL_L[0] > clkout2",
it is recommended to use "clkout2" of PLL_ADV IP to generate the DDR3 Memory

clock.

User Design

In the top module of hardware design, instantiate the
RiscV_AE350_SOC IP, instantiate the PLL_ADV IP, add other user logic
designs, and connect the modules to form a complete hardware design.

9(33)




2 Hardware Design 2.6 Detailed Design

2.6.4 Constraints

Physical Constraint

Use the physical constraints tool FloorPlanner in Gowin Software to
add physical constraints with the reference to the development board.

For example, the JTAG interface connection for the
DK_START_GWS5AST-LV138FPG676A V1.0 DVK development board
reference design and Gowin FTDI USB programmer is as shown in Table

2-1.
Table 2-1 Physical Constraints for JTAG in Reference Design
JTAG Interface DVK Board Gowin FTDI USB Programmer
GND J3-8 P2
T™MS J3-3 P9
TCK J3-4 P1
VREF (3.3V) J3-7 P6
TDO J3-6 P5
TDI J60-3 P3
Note!

® RiscV_AE350_SOC's core clock is provided by "PLL_R[0] > clkout1" directly; it must
constrain the location of this PLL_ADV IP to "PLL_R[0]". For example, INS_LOC
"u_Gowin_PLL_AE350/PLL_inst" PLL_R[O0].

® The DDR3 Memory clock of RiscV_AE350_SOC is provided by "PLL_L[0] > clkout2",
it is recommended to constrain the location of this PLL_ADV IP to "PLL_L[0]". For
example, INS_LOC "u_Gowin_PLL_DDR3/PLL_inst" PLL_L[O].

Timing Constraints

Use the timing constraints tool Timing Constraints Editor in Gowin
Software to add timing constraints with the reference to the software
timing analysis report.

2.6.5 Configuration

Global Configuration
The "General" configuration is as shown in Figure 2-8. For example,
Enable DSRAM: If enabled, DSRAM is synthesized.

MUG1030-1.3E 10(33)




2 Hardware Design

2.6 Detailed Design
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Figure 2-8 Global Configuration

Ay Configuration

~ Global
General
Constraints

¥ Synthesize
General

~ Place & Route
General
Voltage
Place
Route
Dual-Purpose Pin
Unused Pin
Incremental PnR

¥ BitStream
General
sysiControl

Feature sysControl

General

Qutput Base Name: |ae3530_demo

Enable DSRM

ez Apply

Synthesis Configuration

Configure synthesis option based on the actual requirements of the
hardware design, as shown in Figure 2-9.

For example:

® Top Module/Entity: ae350 _demo_top

® Verilog Language: System Verilog 2017

11(33)




2 Hardware Design

2.6 Detailed Design
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Figure 2-9 Synthesis Configuration

Ay Configuration

~ Global
General
Constraints

¥ Synthesize
General

~ Place & Route
General
Voltage
Place
Route
Dual-Purpose Pin
Unused Pin
Incremental PnR

¥ BitStream
General
sysiControl

Feature sysControl

Synthesize

General

Synthesis Took: ® GowinSynthesis

Top Module/Entity: |ae350_demo_top |

Include Path: | |

TelPre | |

GowinSynthesis

Verilog Language: | System Verilog 2017~
Looplimit: 2000 S
[ Show All Warnings

[] Disable Insert Pad
[ Ram R/W Check

ez Apply

Place & Route Configuration

Configure Place & Route option based on the actual requirements of
the hardware design. For example:

® The default value of Place Option is 3, as shown in Figure 2-10.

® The default value of Route Option is 2, as shown in Figure 2-11.
® Use SSPI, MSPI, and CPU as regular IOs, as shown in Figure 2-12.
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Figure 2-10 Place Configuration

Ay Configuration X
Place

~ Global Category: | All ~ Reset all to default
General -
Constraints Label Value

v Synthesize Place input registers to [OB False
General Place output registers to |0B False

* Place & Route Place inout registers to I0B False
General Place Option 3
Voltage Replicate Resources False
Place
Route
Dual-Purpose Pin
Unused Pin
Incremental PnR

~ BitStream
General
sysControl
Feature sysControl

Cancel Apply
Figure 2-11 Route Configuration
Ay Configuration X
Route

¥ Global Category: | All ~ Reset all to default
General —
Constraints Label Value

v Synthesize Clock Route Order 0
General Run Timing Driven True

~ Place & Route Route Option 2
General Route Maxfan 23
Voltage Correct Hold Vielation True
Place
Route

Unused Pin

~ BitStream
General

sysControl

Dual-Purpose Pin

Incremental PnR

Feature sysControl

Cancel Apply
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2 Hardware Design
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Figure 2-12 Dual-Purpose Pin Configuration

Ay Configuration

~ Global
General
Constraints

¥ Synthesize
General

~ Place & Route
General
Voltage
Place
Route
Dual-Purpose Pin
Unused Pin
Incremental PnR

¥ BitStream
General
sysiControl

Feature sysControl

Dual-Purpose Pin

[] Use JTAG as regular 1O
Use SSP| as regular |0
Use M5PI as regular 10
[] Use READY as regular 10
[] Use DONE as regular |0
Use CPU as regular 10

ez Apply

Bitstream Configuration

Configure bitstream option based on the actual requirements of the

hardware design.

2.6.6 Synthesis

Run the synthesis tool "GowinSynthesis" to synthesize
RiscV_AE350 SOC hardware design and generate the netlist file, as

shown in Figure 2-13.

MUG1030-1.3E
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2 Hardware Design

2.6 Detailed Design

Figure 2-13 Synthesize

2.6.7 Place & Route

MUG1030-1.3E

A GOWIN FPGA Designer - [CA\Usershliukai\Desktophae350_demotimphgwsynthesis\ae350_demo_syn.rpt.html] - O X
7 File Edit Project Tools Window Help - & x
T = I i m = R B CING|
] = H BRIl eHFE @82
HEEs 2 & Synthesis Details
| | Design Summary
- User Constraints - Synthesis Messages Top Level Module ae350_demo_top
[72 FlootPlanner » Synthesis Details Running parser:
— CPU time = 0h Om 1s, Elapsed time =
7% Timing Constraints Editor « Resource 0h Om 1s, Peak memory usage =
- R U s 244.816MB
™ O Synthesize ¢ Resource Usage Summary Running netlist conversion:
> Resource Utilization Summal CPU time = 0h Om 0s, Elapsed time =
Synthesis Report Y 0h Om 0s, Peak memory usage = OMB
Metlist File - Timing Running device independent
optimization:
v | Place & Route + Clock Summary Optimizing Phase 0: CPU time = Oh
0m 0.14s, Elapsed time = 0h Om
Place & Route Report = Max Frequency Summary 0.144s, Peak memory usage =
. . o SOTimi : 244.816MB
Timing Analysis Report Detail Timing Paths Informations Optimizing Phase 1: CPU time = Oh
Ports & Pins Report 0m 0.156s, Elapsed time = 0h Om
0.154s, Peak memory usage =
Power Analysis Report 244,816MB
g o Optimizing Phase 2: CPU time = Oh
[
{4 Pregrammer 0m 0.125s, Elapsed time = Oh Om
0.118s, Peak memory usage =
244.816MB -
»
Design  Process |~ Hierarchy g Start Page [x] Design Summary 8| B ae350_demo_syn.rpt.html %]
Console 8 x
[75%] Tech-Mapping Phase 2 completed
[8@%] Tech-Mapping Phase 3 completed
[9@%] Tech-Mapping Phase 4 completed
[95%] Generate netlist file "C:\Users\liukai\Desktop\ae35@_demo\impl\gusynthesis\ae35@_demo.vg" completed
[1@8%] Generate report file "C:\Users\liukai\Desktop\ae35@8_demo\impligwsynthesis\ae35@ demo_syn.rpt.html" completed
GowinSynthesis finish ©
< >
%
Console Mescage
bitstream files, as shown in Figure 2-14.
.
Figure 2-14 Place & Route
i GOWIN FPGA Designer - [C:\Users\liukai’\ Desktophae350_demetimplipnriae350_demo.rpt.html] - [} X
-8 %

7 File Edit Project Tools Window Help
B :

Process g8 x

®EK @8
PnR Details -

37 & B

| Design Summary
- PnR Messages

- PnR Details

Running placement:
Placement Phase 0: CPU time
Placement Phase 1: CPU time
Placement Phase 2: CPU time

~ [} User Constraint
# User Constraints 0Oh Om 2s, Elapsed time = Oh Om 2s

0h Om 0.408s, Elapsed time = 0h Om 0.409s

[24 FloorPlanner
0h Om 5s, Elapsed time = Oh Om 5s

7 Timing Constraints Editor > Resource Placement Phase 3: CPU time = Oh Om 15s, Elapsed time = Oh 0m 15s
v () synthesize > Resource Usage Summary Ru;oﬂt;l;lra;uetﬂzljt: CPU time = Oh Om 23s, Elapsed time = Oh Om 23s
Synthesis Report o 1/0 BTy ary Routing Phase 0: CPU time = Oh 0m 0.937s, Elapsed time = 0h Om 0.937s
Routing Phase 1: CPU time h 0m 40s, Elapsed time = Oh Om 40s
Netlist File = Clock Resource Usage Summary| Rrouting Phase 2: CPU time = 0Oh Om 0.289s, Elapsed time = Oh Om 0.289s

Routing Phase 3: CPU time = 0h Om 0s, Elapsed time = 0h Om 0s

Total Routing: CPU time = Oh Om 42s, Elapsed time = 0h Om 425
Generate output files:

CPU time = Oh Om 12s, Elapsed time = Oh Om 125

v (D Place &Route Global Clock Signals

'© Place & Route Report Pinout by Port Name

Timing Analysis Report All Packta e Pins

Total Time and Memory Usage CPU time = Oh 1m 16s, Elapsed time = 0h 1m 16s, Peak memaory usage = 1368MB

Ports & Pins Report
Power Analysis Report

-
%
L Programmer

Design  Process  Hierarchy ¢ Start Page [x] Design Summary B & 2e350_demo.rpt.html ]
Console 8 x
Generate file "C:\Users\liukai\Desktop\ae358_demo\implipnriae356_demo.power.html" completed

Generate file "C:\Users\liukai\Desktop\ae35@_demo\implipnriae35@_demo.pin.html” completed

Generate file "C:\Users\liuvkai\Desktop\ae358_demo\impl\pnriae35@_demo.rpt.html" completed

Generate file "C:\Users\liukai\Desktop\ae358_demo\implipnriae35@_demo.rpt.txt" completed

Generate file "C:\Users\liukai\Desktop\ae358_demo\implipnriae356_demo.tr.html" completed

Tue Jan 14 17:33:33 2825 w
< >
%

Console Message
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2.6.8 Download

Run Programmer to download the bitstream file.

Click "Process > Program Device" in Gowin Software, or click "Tools >
Programmer" on main menu, or click "*&" to open Programmer.

Select "Edit > Configure Device" on Programmer menu bar or

"Configure Device" (~*) on the tool bar to open the "Device configuration”,
as shown in Figure 2-15.

For example:

Access Mode: External Flash Mode 5A

Operation: exFlash Erase, Program 5A
Programming Options > File name: ae350_demo.fs
External Flash Options > Device: Generic Flash
External Flash Options > Start Address: 0x000000

Figure 2-15 Download Configuration

Wi Device configuration ? X
Tevice Operation
hocess Mode: External Flash Mode BA w
Operation: exFlazh Erasze, Program G4 ~

exFlach Erasze, Frogram B

Frogramming Options

File name: [/Users/liukai/Desktop/ae350_demo/impl/por/2e350_demo. fs| D

Retained Wser Flazh Data

Uszer Flazh Initialization

External Flash Options

Device: Generic Flash ~

Start Address: 0x000000

Save Cancel

Click "Save" to complete the configuration.

Click "#" on the toolbar to download the bitstream file, as shown in
Figure 2-16.
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Figure 2-16 Download Bitstream File

i Gowin Programmer Version - O X
File Edit Toels About
0= s i _',/d = USE Cable Setting
Enable Series Device Operation F5 File User Code IDCODE
GWSAST GWS5AST-138B exFlash Erase,Program 5A Ci/Users/liukai/Desktop/ae350_demo/impl/pnr/... OxD0DDBAZE 00010818
Output g X
Infa Cable found: Gowin USB Cable(WINUSB)/0/404/null (USB location:404) (SM: null)
Info Cost 0.02 second(s)
Info Target Cable: Gowin USB Cable(WINUSB)/0/404/null@15MHz
Infa Target Device: GW3AST-138B(0x00010818)
Info Operation "exFlash Erase Program 5A" for device#1...
Info Status Cede is: (00020638
Info Try to program spi flash: 0xCB4018!
Info Programmning Flash starts from 0x000000.
Info Programmning Flash ends from 0474100,
Info Program sFlash finished.
Info The device is reloading, please check later...
Info Finished.
Info Cost 82.61 second(s) -
Ready
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3 Software Design 3.1 Software Version

3 Software Design

3.1 Software Version

Tested software version: RiscV_AE350 _SOC_RDS v1.3_win

3.2 Reference Design

...\ref_design\MCU_RefDesign\ae350 _demo

3.3 Related Documents

® MUG1029, Gowin RiscV AE350 SOC Software Programming Manual
® MUG1025, Gowin Gowin RiscV AE350 SOC RDS Software Manual
® SUG502, Gowin Programmer User Guide.

3.4 Detailed Design

3.4.1 Create a Software Project

Step 1

Double-click to open RDS software, and on the Andes Project Creator
interface, set the following options:

® Select "ICE" under "Connection Configuration" tab
® Select "C" under "Project Language" tab

® Select "GOWIN-AE350 > ADP-AE350-A25-GOWIN" under "Chip
Profile" tab

Click "Create Project...", as shown in Figure 3-1.
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Figure 3-1 Create Project...

A Andes Project Creator &2

Connection Configuration

(O Simulator |AndeSim  ~

@ICE |ICE ~

Chip Profile (Double click to create project...)

Chip Profile Name

v GOWIN-AE350
ADP-AE350-A25-GOWIN ADP-AE350-A25-GOWIN  [A25]

Project Creator | Preferences

Step 2

Chip ID

CPU

Set the following C Project information:

Project Language

®C OC++

® "Project name"
® "Location"
® Select "Empty Project" under "Project type"
® Select "nds32le-elf-mculib-v5" under "Toolchains" tab
Click "Next", as shown in Figure 3-2.
Figure 3-2 C Project
A Cproject [m] =
C Project I
Create C project of selected type
Chip Profile: ADP-AE350-A25-GOWIN
Project name: aeESD_demo|
Use default location
D:\RDSS\workspacelae350_demo Browse...
default
Project type: Toolchains:
~ (= Andes Executable # || [+ nds32le-elf-meculib-v5 2
® Empty Project nds32le-elf-mculib-vad
& Hello World ANSI C Project nds32le-elf-meulib-vsE
(= Andes Shared Library nds32le-elf-newlib-v5
< (= Andes Static Library s v nds32le-elf-newlib-vsd v

= Back

Next =

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

Cancel

= 8

Create Project...
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Step 3

Select the deployment platform and configuration, e.g., "Debug" or

"Release", and click "Finish" as shown in Figure 3-3.

Figure 3-3 Select Configurations

A CProject O
]

Select platforms and configurations you wish to deploy an

Project type:  Andes Executable
Toolchains: nds32le-elf-mculib-v3

Configurations:

3 Debug Select all

3 Release
Deselect all

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.

'/?:' Mext = Einish Cancel

Select Configurations —

Advanced settings...

Step 4

According to the application requirements, call the

RiscV_AE350_SOC software programming function library to write the

application program.

3.4.2 Configure a Software Project

MUG1030-1.3E

In Project Explorer View, right-click to select a software project, and
select "Build Settings" from the drop-down menu. In "Settings" dialog box,
configure "Tool Settings" according to the application requirements , as

shown in Figure 3-4.
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Figure 3-4 Build Settings

Resource
Builders
w C/C++ Build
Build Variables
Environment
Logging
Settings
Target Configuration
Tool Chain Editor
C/C++ General
Project Matures
Project References
Run/Debug Settings
Task Tags
Validation

P
@

A Properties for 22350 demo

Settings

Configuration: | Debug [ Active ]

i) Tool Settings Build Steps Build Artifact

(# nds32le-elf-meulib-v5 Configurations
~ B Andes C Compiler
@ Preprocessor
(22 Symbals
(2 Directories
(2 Optimization
(# Debugging
(2 Warnings
(2 Miscellaneous
~ B8 Andes C Linker
(2 General
(2 Libraries
(2 Miscellaneous
(2 Loaded Address
v B3 Andes Assembler
(2 General
~ B3 NM (symbol listing)
(2 General
~ B3 Readelf (ELF info listing)
(2 General
~ &3 Objdump (disassembly)
(2 General
~ B3 Objcopy (object content capy)

(2 General

~| | Manage Configurations...

[ Binary Parsers 3 Error Parsers

Apply and Close

Cancel

Andes C Compiler > Directories

Select "Andes C Compiler > Directories > Include paths (-1)" to specify
the path of the header files referenced by the software project, as shown

in Figure 3-5.

For example:

MUG1030-1.3E

"${workspace_loc:/${ProjName}/src/bsp/ae350}"
"${workspace_loc:/${ProjName}/src/bsp/config}"
"${workspace_loc:/${ProjName}/src/bsp/driver/ae350}"
"${workspace_loc:/${ProjName}/src/bsp/driver/include}"
"${workspace_loc:/${ProjName}/src/bsp/lib}"
"${workspace_loc:/${ProjName}/src/demo}"

21(33)




3 Software Design

3.4 Detailed Design

MUG1030-1.3E

Figure 3-5 Select Andes C Compiler > Directories

i Tool Settings & Build Steps Build Artifact Binary Parsers @ Error Parsers

@ nds32le-elf-meulib-v5 Configurations Include paths (-1) 28 8 @
~ &) Andes C Compiler

@ Preprocessor

# Symbols "${workspace_loci/${ProjNamel/src/bsp/driver/ae350}"
= Directories "${workspace_loc:/${ProjNamel/src/bsp/driverfinclude}"
(2 Optimization "${workspace_loci/${ProjNamel/src/bsp/lib}l”

@ Debugging "${workspace_loc:;/${ProjNamel/src/dema}"

2 Warnings
(& Miscellaneous

w B Andes C Linker
= General
(2 Libraries
& Miscellaneous
(# Loaded Address

v B Andes Assembler
% General

v &) NM (symbal listing)
# General

v & Readelf (ELF info listing)
#2 General

v & Objdump (disassembly)
= General

v &) Objcopy (object content copy)
& General

w B3 Size (section size listing)
% General

v ) LdSaG Tool
# General

Andes C Compiler > Optimization

Select "Andes C Compiler > Optimization" to specify the optimization
level and code model of the software project, as shown in Figure 3-6.

For example:

® Optimization Level: -Og: Optimize for speed with better debug ability
than O1

® Code Model: medium
® Remove unused function sections (-ffunction-sections): Enable
® Remove unused data sections (-fdata-sections): Enable

22(33)




3 Software Design 3.4 Detailed Design

Figure 3-6 Select Andes C Compiler > Optimization

i Tool Settings & Build Steps Build Artifact Binary Parsers @ Error Parsers

@ nds32le-elf-mculib-v5 Configurations Optimization Level
~ &) Andes C Compiler
@ Preprocessor
(& Symbols Other optimization flags
(& Directories
(£ Optimization
(£ Debugging
(E Warnings
(& Miscellaneous
w 2 Andes C Linker
2 General
(& Libraries
& Miscellaneous
& Loaded Address
~ 83 Andes Assembler
(& General
v & NM (symbol listing)
(& General
~ 83 Readelf (ELF info listing)
(& General
v &3 Objdump (disassembly)
(& General
~ & Objcopy (object content copy)
(& General
w I Size (section size listing)
2 General
v 3 LdSaG Tool
(& General

-Og : Optimize for speed with better debuggability than -01
Code Model medium

[ Link Time Optimization {-flta)
Remove unused function sections (-ffunction-sections)

Remove unused data sections (-fdata-sections)

Andes C Compiler > Debugging

Select "Andes C Compiler > Debugging" to specify the debugging
level of the software project, as shown in Figure 3-7.

For example: Debug Level: Maximum (-g3)

Figure 3-7 Select Andes C Compiler > Debugging

i Tool Settings  # Build Steps Build Artifact Binary Parsers @ Error Parsers

(2 nds32le-elf-mculib-v5 Configurations | Debug Level Maximum (-g3) -
v & Andes C Compiler
® P Other debugging flags
(2 Preprocessor
(2 Symbols Generate gprof information (-pg)
(2 Directories Generate prof information (-p)

(2 Optimization
(2 Debugging
(2 Warnings
(2 Miscellaneous
~ 83 Andes C Linker
(2 General
(2 Libraries
(2 Miscellaneous
(® Loaded Address
v 3 Andes Assembler
(2 General
~ B3 NM (symbal listing)
(2 General
v &3 Readelf (ELF info listing)
(% General
v B Objdump (disassembly)
(£ General
~ 83 Objcopy (object content copy)
(% General
v &) Size (section size listing)
(2 General
v 8 LdSaG Toal
(2 General
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Andes C Compiler > Miscellaneous

Select "Andes C Compiler > Miscellaneous" to specify other options
for the software project, as shown in Figure 3-8.
For example:

® Other flags: -c -fmessage-length=0 -fno-builtin -fomit-frame-pointer -
fno-strict-aliasing

® Compiler to use: gcc

Figure 3-8 Select Andes C Compiler > Miscellaneous

i Tool Settings Build Steps Build Artifact [q Binary Parsers @@ Error Parsers

(# nds32le-elf-meulib-v5 Configurations OVerbose ()

~ i Andes C Compiler [JSupport ANSI programs (-ansi)
g Preprocessor [OCode Coverage (--coverage)
g Symbols [ single Precision Constant
(2 Directories [ Apply HW DSP options

(& Optimization

X Other flags -¢ -fmessage-length=0 -fno-builtin -fomit-frame-painter -fno-strict-aliasing
(& Debugging
(& Warnings Compiler to use |gec v

(& Miscellaneous

~ 1% Andes C Linker
(2 General
(2 Libraries
(2 Miscellaneous
(2 Loaded Address

~ I Andes Assembler
(& General

v i NM (symbol listing)
(2 General

~ 1% Readelf (ELF info listing)
(2 General

~ 1% Objdump (disassembly)
(2 General

w % Objcopy (object content copy)
(22 General

w i Size (section size listing)
(% General

w 1% LdSaG Tool
® General

LdSaG Tool > General

Select "LdSaG Tool > General" and specify the SaG file, as shown in
Figure 3-9.

For example:
Generate linker script: Enable

Linker script template:
$(ANDESIGHT_ROOT)/utils/nds32_template_v5.txt

® SaG file: ${ProjDirPath}/src/bsp/sag/ae350-ddr.sag
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Figure 3-9 Select LdSaG Tool > General

B Tool Settings # Build Steps Build Artifact Binary Parsers @ Error Parsers

# nds32le-elf-mculib-v5 Configurations Generate linker script
w 83 Andes C Compiler
@ Preprocessor
( Symbels SaG file ‘${ijDirPath},fsrcfbsp,n’sagfaeSSO-ddr.sag | Browse...
( Directories
(# Optimization
(% Debugging
2 Warnings
(2 Miscellaneous
w 83 Andes C Linker
(# General
(2 Libraries
(2 Miscellaneous
(® Loaded Address
w 8% Andes Assembler
(# General
w B3 NM (symbol listing)
(# General
w 8% Readelf (ELF info listing)
(# General
w 83 Objdump (disassembly)
(# General
w 83 Objcopy (object content copy)
(# General
w By Size (section size listing)
(# General
w 83 LdSaG Tool

(% General

Linker script template ‘$(ANDE5IGHT_ROO'I'qutils,"ndsEZ_thp|ate_v5.txt| Browse...

Other flags ‘

Andes C Linker > General

Select "Andes C Linker > General" to specify the link script file for the
software project, as shown in Figure 3-10.

For example:

® Do not use standard start files (-nostartfiles): Enable
® Linker Script (-T): $(LDSAG_OUT)
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Figure 3-10 Select Andes C Linker > General

) Tool Settings Build Steps

( nds32le-elf-meulib-v5 Configurations
w % Andes C Compiler
@ Preprocessor
(2 Symboals
(2 Directories
(2 Optimization
(28 Debugging
(22 Warnings
(2 Miscellaneous
w By Andes C Linker
(2 General
(2 Libraries
(2 Miscellaneous
(# Loaded Address
w By Andes Assembler
(% General
w By NM (symbol listing)
% General
w 3 Readelf (ELF info listing)
(2 General
w 3 Objdump (disassembly)
(£ General
~ [§3 Objcopy (object content copy)
(2 General
w By Size (section size listing)
(2 General
w By LdSaG Tool

(2 General

Note!

Build Artifact [n} Binary Parsers @ Error Parsers

[F1De not use standard start files (-nostartfiles)
[]De not use default libraries (-nodefaultlibs)
[[IMo startup or default libs (-nostdlib)
[JOmit all symbal information (-s)

No shared libraries (-static)

Linker Script (-T) |$(LDSAG_QOUT)

[ Write a map file. (-Map)
[ Virtual Hosting (-mvh)

Browse...

This option is associated with the "LdSaG Tool > General" option. If a SaG file has been

configured, this link script file is generated by the SaG file, otherwise it must be specified

manually.

Objcopy (object content copy) > General

Select "Objcopy (object content copy) > General" to specify the Binary
file generated by software project , as shown in Figure 3-11.

For example:

® Disable. (Do not auto-generate output file.): Enable

® Create an output file in format: binary (Raw binary form)
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Figure 3-11 Select Objcopy (object content copy) > General

) Tool Settings Build Steps

g nds32le-elf-meulib-v5 Configurations
~ &5 Andes C Compiler
@ Preprocessor
(2 Symboals
(2 Directories
(2 Optimization
(28 Debugging
(22 Warnings
(2 Miscellaneous
w By Andes C Linker
(2 General
(2 Libraries
(2 Miscellaneous
(# Loaded Address
w B Andes Assembler
(% General
~ &3 NM (symbol listing)
% General
w &3 Readelf (ELF info listing)
(2 General
~v & Objdump (disassembly)
(£ General
~ [§3 Objcopy (object content copy)
(2 General
w By Size (section size listing)
(2 General
~ &3 LdSaG Tool
(2 General

3.4.3 Target Configuration

MUG1030-1.3E

Build Artifact [n} Binary Parsers @ Error Parsers

[[IDisable. (Do not auto-generate output file.)

[¥] Remove all symbol and relocation information. (-S)
[[1Remove all debugging symbols sections. (-g)
[JRemove all non-global symbols. (-x)

[[1Remove any compiler-generated symbols. {-X)

Create an output file in format | binary (Raw binary form)

Other flags

In the Project Explorer view, right-click to select a software project,
and select "Target Configuration" in the drop-down menu; configure the
"Target Configuration" option and specify the Chip Profile, Connection
Configuration, Clean and Rebuild Project, as shown in Figure 3-12.

For example:

® Chip Profile: ADP-AE350-A25-GOWIN

Connection Configuration

- ICE

-  Bus 1 Port 1 [GWUSB-S >=v4.1]
® Clean project: Recommended to enable

® Build project: Recommended to enable
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Figure 3-12 Target Configuration

A Properties for 2e350_demo O
type filter text Target Configuration - -
Resource
Builders
w C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...
Build Variables
Environment
Logging Apply te All Configurations.
Settings Chip Profile
Target Configuration
Tool Chain Editor ADP-AE350-A25-GOWIN Browse...
C/C++ General
Project Matures
Project References [ai=te=tne
Run/Debug Settings Connection Configuration
Task T: .
ask 1ags (O Simulater | AndeSim | @ICE ICE | Bus1 Port 1 [GWUSB-5 >=vd,1] ~
Validation
Arguments Settings
ICE Misc Arguments |-Z\r5
Clean and Rebuild Project
[4] Clean project
[71Build project
@' Apply and Close Cancel

3.4.4 Build a Software Project

Click "%" on the RDS software tool bar to build the software project
and generate the Binary file, as shown in Figure 3-13.

Figure 3-13 Build a New Project

A C/C++ - 28350 demo/src/demo/main.c - AndeSight RDS v5.1.1

Fle Edit Source Refactor Navigate Search Project Run Window Help

// Definiti
152 int main(vo

< > 18 /7 User
. YV

AT ® - %o0| =8 o )

BIN=] =] -

% Running Target

:==:> Targets

1 // Run

Finished building

Invoking: Size (s

riscv32-elf-size
text code
leese 90888

Finished building

Ao i~ AR R R R
I£5 ProjectE 2 = O |[[Al Andes Project Creator (€] main.c 2
BES 7 18/
v =5 ae350_ demo ; : main.c
# Binaries 4 insemicoductor
@l Includes ° 56_s0C
& * Function : Main functions
(= Debug .
¥ = src 8 */
bs 9
= 4 P 16 F/ TRELUAES =< mmmmmmmm o m o m oo n ool
& demo 11 #include “demo.h”
[E) 22350 demo Debugl|| 12
13

ons ---
id)

application codes

UART demo

Bl Console 2 [7] Properties | (2] Problems | & Terminal | ills Function Code Size | il Static Stack Analysis| 3 Call Hierarchy

] X

~

= 0

0G| BB B8 -8

CDT Build Console [ae350_demo]

: output/ae35@_demo.bin

ection size listing)
"ae35@_demo.adx" | tee output/.PHONY.size
rodata data bss dec hex filename
968 -] 720 10776 2alB8 ae350_demo.adx
: output/.PHONY.size

~

MUG1030-1.3E
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3.4.5 Download a Software Project

Click on "®" on the RDS software toolbar (Flash Burner), or right-click
on the selected software project and choose "Flash Burner" from the
dropdown menu to launch Gowin Programmer, as shown in Figure 3-14.

Figure 3-14 Launch Flash Burner

A C/C++ - a2350_demo/src/demo/main.c - AndeSight RDS v5.1.1 — [m] x
File Edit Source Refactor Navigate Search Project Run Window Help

Ar-iol&-ik-[8] %% -0-0-- G [uick Access] | 5 |[E] 4 @
= = O

{5 Project Explc n }\Iew N it Creator 1€ main.c &2
v =5 ae350_de ~
4 Binarie Show in Local Terminal R
[l Include & Copy Ctrl+C
(= Debug Paste crl+v |
vz>srcb % Delete Delete
s
= bep Paste As Link
(= derr
> e
5 ae3so,  SOUTC® o emn
Move... Fodemo
Rename... F2
HIONS —mmm e e
i Import.. h(void)
4 Export..
Build Project ser application codes
Clean Project
48 Target Mana & Refresh F5  Run UART demo
| DEMO_UART v

Close Project

. .
3 Running Build Targets

M ? [ properties | [2] Problems| & Terminal |l Function Code Size | il Static Stack Analysis = B8
2o Targets P = e
E ik y e T—
] @t , &4 4 |G G R | 8-
ull on \guratlons le [aeEED_demo]
Build Settings ze "ae350_demo.adx” | tee output/.PHONY.size A
- e rodata data bss dec hex filename
Il =tgetCanfiguaton 8 684 a 728 9882 2643 ae358_demo.adx
M. Flash Burner Ctrel+™  Hing: output/.PHONY.size
E P
Validate o
O Run As > |~ ' tT . - t o ' >
=5 2e350 demo %$ Debug As > : ‘2 A

Select "Edit > Configure Device" on Programmer menu bar or click "

~" on the tool bar to open the "Device configuration", as shown in Figure
3-15.

For example:

Access Mode: External Flash Mode 5A
Operation: exFlash C Bin Erase, Program 5A
External Flash Options > Device: Generic Flash
External Flash Options > Start Address: 0x600000

FW/MCU/Binary Input Options > Firmware/Binary File:
ae350_demo.bin
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Figure 3-15 Download Configuration

Firmware/Binary File:

W Device configuration ? *
Device Operation
hocess Mode: External Flash Mode G4 w
Operation: exFlazh C Bin Eraze, Program i ~
exFlash C Bin Erase Program BA
External Flash Options
Devige: Generic Flash e

Start Address:

O:x600000

F¥AMCU/Binary Input Options

E:fdezktop/men_test/ 2350/ 2e350_demo. bin

]

Save

Cancel

Binary file, as shown in Figure 3-16.

Click "Save" to complete the configuration.

Figure 3-16 Download Software Programming Binary File

Click " #" on the tool bar to download the software programming

i Gowin Programener Versior, - O x
File Edit Tools About
0= = =2 = USB Cable Setting
Enable Series Device Operation MCU/FW/{HEX) File User Code IDCODE
GW3AST GW3AST-1388 exFlash C Bin Erase, Program 54 E:/desktop/mcu_test/ae350/ae350_demo.bin
Qutput g x
Info Target Cable: Gowin USB Cable(WINUSB)/0/404/null@15MHz
Info Target Device: GW5AST-138B(0x0001081B)
Info Operation "exFlash C Bin Erase,Program 3A" for device#1...
Info Status Code is: 0x00020638
Info Try to program spi flash: 0xC24018!
Info Programmning Flash starts from 0600000,
Info Programmning Flash ends from 0x602900.
Info Program sFlash finished.
Info The device is reloading, please check later...
Info Finished.
Info Cost 4.58 second(s)
v
Ready
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3.4.6 Debug a Software Project

Build Mode Configuration

Modify bsp\config\config.h to specify BUILD_MODE as
"BUILD_LOAD?", and rebuild the software project, as shown in Figure 3-17.

Figure 3-17 Build Mode Configuration

A Andes Project Creator [g] main.c config.h &2 = g
19 /% e AE35@ core configurations -----------------mmmm */ ~
Simulation select
#define CFG_SIMU // Do simulation on SID
Code coverage select
#define CFG_GCOV // Do code coverage support

L1 cache select
efine CFG_CACHE_ENABLE

Build mode select
The BUILD_MODE can be specified to BUILD XIP/BUILD_BURN/BUILD_LOAD only.

33 ¥ BUILD_LOAD : ae35@-ilm.sag : debugging in ILM

34 * : ae358-ddr.sag : debugging in DDR memory

35 * BUILD_BURN : ae35@-ddr.sag : booting in Flash memory and running in DDR memory
36 * BUILD_XIP : ae35@-xip.sag : booting and running in Flash memory

9 #define BUILD MODE [s[OnqReyelly

4 The following is predefined settings

4 Please do not modify them

44 #define BUILD_LOAD 1 /{ The program is loaded by GDB or eBIOS

45 #define BUILD_BURN 2 /{ The program is burned to the flash, but run in RAM

46 #define BUILD_XIP 3 // The program is burned to the flash, and run in flash (xip linker script

43 #if BUILD_MODE == BUILD_LOAD
49  #define CFG_LOAD v
£ >

Debug

In the Project Explorer view, right-click to select a software project,
and select "Debug As > Debug Configurations..." from the drop-down
menu to create the debug configuration of "MCU Program" mode, as
shown in the Figure 3-18 and Figure 3-19.

For example:
® Main > Project: ae350_demo
® Main > Program: Debug\ae350 demo.adx
@ Startup > GDB Initialization Commands:

- Reset and Hold

- load

® Startup > Runtime Options: Set breakpoint at: main
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Figure 3-18 Create Debug Configuration

A Debug Configurations m} X
Create, ge, and run fig! i
: = T
@R X | H 3® Narme: ‘ae350_demo Debug
type filter text Main} < Debugger| [ Starlup| 7] Source| i} Qommon‘ 3 Exception Hand\ing|
# Application Program R A
- Project:
@ Core Group
w4k MCU Program |ae350_demo | Browse...
ik 2e350_demo Debug Program:
Multi-Core Application F
? Y I ore Application |Debug\ae350_damo‘adx
i Multi-Core MCU Progra
“#a Target Monitor Variables... Search Project... Browse...
[JRTOS Awareness Debugging: | ${AUTO} Browse...
[~ Target Management Service
[IFlash Programming Before Debugging
Automatically burn
[] Disable Memory Map
¥
< > |
Revert A
Filter matched 7 of 12 items o EEY
@ bug Close
Figure 3-19 Select Debug Configurations > Startup
A Debug Configurations m} X
Create, ge, and run fil i

CEeREX B 2-

T

i

Name: ‘ae350_demo Debug
type filter text

Main | %5 Debugger | B 5

p| -7 Source| 1= Qommon| 3t Exception Handling
3 Application Program

1. GDB Initialization Commands ~
o
o Core Group [~ Reset and Hold
~ 4§ MCU Program load
it 2e350_demo Debug o2
i Multi-Core Application F
#& Multi-Core MCU Progra
g Target Monitor 2. Binary File Options
[ Load binary file
Use file: Workspace... | | File System...
Offset (hex):
3. Runtime Options
[1%et program counter at (hex):
Set breakpaint at:
[1Resume
4. GDB Run Commands
v
< > |
Revert A
Filter matched 7 of 12 items = [HES

)

Start Debugging

Connect Windows PC, Gowin FTDI USB programmer, and
DK_START_GWS5AST-LV138FPG676A V1.0, then start the development

MUG1030-1.3E
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board.

Select "Debug Configurations > Debug" on the main menu of RDS
software or click "#" on the tool bar to start the debugging, as shown in

Figure 3-20.

For example:

L
: Resume

- : Step Into
o -V Step Over

B : Terminate
Figure 3-20 Start Debugging

P - Terminate and Relaunch

A Debug - 2¢350_demo/src/demo/led/dema_led.c - AndeSight RDS v5.1.1

- o x
Fle Edit Source Refactor Mavigate Search Project Run Window Help
m - [ & ~idh~i W OB S Coro- [Quick Access] | 2% | B (@[3
&5 Project Expl 22 = B |[4% Debug & LS o = | 33 M i < = B |[e=Variables &I &7 Expressio | ] Memory| = O
= % || v 2e350_demo Debug [MCU Program] P e # |y v
© 125 2350 demo A v i Process Name Type Value ~
3 Binaries v f Thread #1 (Suspended : Step) = num uint8_t 0x0
& Includes = deme_led) at demo led.c:68 0x1e64 - led_pin Lint32.t 00
(& Debug = main() at main.c123 Oxleda - begin_time lang oo
M=o Al Andes Project Cre [#] config.h [8 starts [£] demo_led.c 22 =0 - —
v = bsp long use_time A
= ae350
- f // Initializ
& config uart_init(s // Baud rate is 33400
@ configh 8 SoC Reg | B8 M i3 Register 52 = 0
& driver printf("\r\nTt's a Waterfall Led demo.\r\n\r\n"); eslisy Sy R
i IR
= lib e oe R )
// Initializes GPIO N Value A
(= sag GPIO_Dri->Initialize(gpio_callback); ame s
= deme & All Registers
S 2280 dere Pabuun 2 // Set GPIO direction (GPIO pins as led: output 4 General Purpose Registers
< GPIO_Dri-»SetDir(GPIO_LED_USED_MASK, AE358_GPIO_DIR_OUTPUT); o . . .
- - - - - &% Floating Point Registers
BATar 2 o] = 8 // Waterfall led 4% RISC-V standard machine mode CSRs
2o - while(1) 44 AndeStar V5 machine mode CSRs v
~ % Running Target begin time = time(); v < >
BE ADP-AE350-A25-GOWIN < >
3¢ Targets B Console 2 ™ [2] Problems| [ Properties| & Terminal GDB Comm | 2 Disassembl = O
= = o i =8
)  RERE® e~ ‘s Breakpoi 52 B\ Modules | B} Debugge
ae350 demo Debug [MCU Program] ae350 demo.adx 4 ® & <
X ] g X 5
< >
Writable Smart Insert | 39: 31 a8 .~
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