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1.1 FHAR

AT L Gowin® RiscV_AE350_SOC i1t 5% ¥ i+ R G 8 At gw f 5
VTR, fiR G @S . BB . N R EE L TR AR T
T2, BAETEBIH - PuE 242 Gowin RiscV_AE350 SOC /I & 5
%, TWARITRETE, $FEEITFREE.

1.2 KiF. ZamiE

AT IR ARG i S R Lk 1-1 Por.
&R 1-1 RiE. FRIF

KRB 0EE | 2 P

GPIO General Purpose Input and Output T8 FH 5\

IDE Integrated Development ERTT RN
Environment

MCU Micro Controller Unit gz il 2% BT

RISC-V Reduced Instruction Set Computer V | 25 T faitE S8 1ML

SaG Scattering and Gathering U A g

soC System on Chip F E&RS

UART Universal Synchronous and I8 HH A0 R e DU AR R
Asynchronous Receiver/Transmitter | 4 2%

1.3 BRI HER IR

i O PRSI R BRIy, AR R A A e el B, ]
HiES A AR

MHk: www.gowinsemi.com.cn
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E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391
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2 Wit Jr ik 2.1 ®EFHAR

2@#&1}]—7‘:‘ &

2.1 BWHBR
® DK-START-GW5AT138 V2.0
- GWS5AST-LV138FPG676AES
- GW5AST-1388B
2.2 BRHhRA

R AR A : =R Gowin_V1.9.9 Beta-3.

2.3 &Egit

...\ref_design\FPGA_RefDesign\DK_START_GW5AT138_V2.0\ae350
_demo.

24 APFH

SUG1031, Gowin RiscV_AE350 SOC ffift-# it~ F it
SUG100, Gowin 7 JE#H A4 - 457

SUG940, Gowin & it JF2) R 15 R

SUG935, Gowin Wit Z) RiEwm

SUG502, Gowin Programmer H 455

2.5 WitiRiE
Gowin RiscV_AE350 SOC IP % iliifsE, ik hs:

1. Sl S =R IP %1t T H “IP Core Generator”, fit &
RiscV_AE350_SOC IP #1j, 7=/ RiscV_AE350_SOC IP #it

2. mURHAMR IP ¥ it T B “IP Core Generator”, it & PLL_ADV IP ik
T, =4 PLL_ADV IP, Jy RiscV_AE350 SOC IP § i & % i,
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2 Wit Jr ik 2.6 TEABCT i

3. WM, Sk RiscV_AE350_SOC IP, S:fifk PLL_ADV IP, i
NS OB B, AR e B TR Bt

4. ZWPTRIFRE, IMAERLIA, 0] LUE A = I B2 R TR

“FloorPlanner”;

5. ZHRURAMEN o thrled, AR LR, AT LUE = IR R e 2R
T.H “Timing Constraints Editor”;

6. ACEZAELRIN. A RAn LIk UM AL T I

7. mIRBMHRSEA TR “GowinSynthesis®”, %4 RiscV_AE350_SOC
BT, P AR R A

8. IR RATZ T.H “Place & Route”, i Jafi &Mk, 724
TR S

9. =URHMR FE T HE “Programmer”, F#EALH S
2.6 NI L
2.6.1 BV TI=

WA T T AT, Bt FPGA Wit L.
.

Series: GWSAST

Device: GW5AST-138

Device Version: B

Package: FCPBGAG76A

Speed: ES

Part Number: GW5AST-LV138FPG676AES

2.6.2 IP #&it
TIREAER IP ¥511 TE “IP Core Generator”, FCE
RiscV_AE350_SOC i, 74 RiscV_AE350_SOC IP.

IP Core Generator, i%&# “Soft IP Core > Microprocessor System >
Hard-Core-MCU > RiscV AE350 SOC 1.0”7, T/ RiscV_AE350_SOC IP
Core, il 2-1 fiis.
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2 EfFBE Ik

2.6 VBT TIE

SUG1030-1.0

& 2-1 RiscV_AE350 SOC IP Core

W RiscV AE350 50C

General

Device: [GwsasT-138

Part Number: ‘ GWSAST-LV138FPG676AES

Device Version: |B

Create In: ‘ Ch\Users\liukaiDesktoplae350 demo'\src\riscv_ae350 soc

File Name: riscv_ae350 _soc

Language: ‘Verilog

Module Name: RiscV_AE350 SOC Top

AE350 Subsystem

Instruction

SN H 7 RACE AR Y68, #140 Instruction Memory. Data

Memory. GPIO #i1 UART2.

Instruction Memory

MAFFTIF “Instruction Memory”, it B 15 4 17 #5156 15

% “Embedded Instruction Memory”, JFJ5 %% N &) SPI Flash

Memory, & 2-2 Fiis.

5(30)




2 Wit Jr ik 2.6 I ITTE

[& 2-2 Instruction Memory Bt &

«w Instruction Memory ? w

Instruction Memory o

embedded memory as instruction memory. ~
Extended Instruction Memory exports all ROM
b Too T AHB bus signals for user level memory.
I p— Embedded Instruction Memory is allowed to
THO0E = access Flash with register mode, this is, users can
— oo cl . .
erase, read and write flash as a peripheral.
ELadH T3 03 - -
= sE L
— W ea e Fbe 5F a0 e OptiClI"IS
o R FLAGH S LT e =
A~
i Lk 5 O e Instruction Memaory Select
— T -
T . ®) Embedded Instruction Memory
— T o
s s s [] Flash Register RfW Mode
(O Extended Instruction Memory v
RiscV AE350 SOC

Data Memory

M AT I “Data Memory”, Bt B B 47 2% 10

#EF “Embedded Data Memory”, )& Z %t E¥) DDR3 Memory,
ﬁﬂ@ 2'3 Fﬁﬂ_‘—\‘o

[#] 2-3 Data Memory Bt &

ow Data Memaory 7 %

Data Memory L

S0C is for running MCLU data, including A
embedded data memory mode and extended
data memory made.

Embedded data memory is to configure
embedded memary as data memory. Extended
data memory exports all RAM AHB bus signals
for user level memory.

moan

rm

e

e cun
o

o e oo

T

—F
—
L.
-

o

-
N
-
—
—
-
-
—
-
—
s
-
-

l Options

o cen

oo Ew B

Configurations

Data Memary Select
(®) Embedded Data Memory

et s s 1 om o
ST
e cie

[ESTEaE

VI S S T

comn Loce
oo B

(0 Extended Data Memory v

Racls' AE I SO0
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2 Wit Jr ik 2.6 TEABIT A

GPIO

Wi T GPIO, L& GPIO i,

%P “Enable GPIO” #iI “Enable GPIO I/O Ports”, JfJd GPIO #iI
GPIO “INOUT” K&y 1, Wk 2-4 Fis.

2-4 GPIO it B
o GPIO 7 X
i
GPIO BT
de-bounce functionality for input channels. A
The GPIO madule is a peripheral of APB bus
— ) T interface in AE350 SOC. If users enable GPIC, it
e could export GPIO signals for user level.
. - e
1 - Base address: 0xFO700000
— - End address: OxFO7FFFFF v
— s
o0 02 [ :
. Option
—{ = i ~
Configuration
b Griang i
e Enable GPIO
e Interface:
Enable GPIOQ I/O Ports v
Ris ¢V AE350 50C

UART2

Mifr UART2, AcE UART2 iz,
L+ “Enable UART2”, JF/5 UART2, 4l 2-5 ik,

SUG1030-1.0 7(30)




2 BTk

2.6 I ITTE

[E 2-5 UART2 fit B

w UART

UART

e

NN R RN

The UART module is a peripheral of APB bus  ~
interface in AE350 SOC. If users enable UARTT or
UART2, it could export UART1 or UART2 signals

for user level.

UART1

- Base address: OxF0200000
- End address: 0xFO2FFFFF

UARTZ
0xF0300000
OxFO3FFFFF, v

RV AE350 SOC

Options

Configuration
[] Enable UART1
Enable UART2

2.6.3 AP

SUG1030-1.0

RiscV_AE350_SOC IP i&it

TUREAER IP %611 T H “IP Core Generator”, 58/,
RiscV_AE350_SOC IP [t &J5, i “OK”, %4 RiscV_AE350_SOC IP

weit, nE 2-6 Pros.

8(30)




2 BRIk 2.6 VAN
[ 2-6 RiscV_AE350_SOC IP #&it
A RiscV AE350 SOC ? X
E::;' [GwsasT-138 | Device Versian: [B |
Part Number: [GWSAST-LV138FPG676AES |
Create I [CAUsera\lska\Deskiophac30_dematsre\iscr ae350 soc =
Cancel
PLL_ADV IP it
ZIEEAER) IP it T B “IP Core Generator”, FEC& PLL_ADV IP i%
i, P24 PLL_ADV IP #it, A RiscV_AE350_SOC IP #& i 4 55 Il
1E IP Core Generator Hi%# “Hard Module > CLOCK > PLL_ADV
1.07, WZHMSHRATHNSECE, BCE PLL_ADV IP, /4 PLL_ADV IP
wit, Wkl 2-7 s
%l T RiscV_AE350_SOC W% PLL_ADV IP:
® ClkoutO: DDR clock
® Clkout1: CORE clock
® Clkout2: AHB clock
® Clkout3: APB clock
® Clkout4: RTC clock
HT RiscV_AE350_SOC DDR3 Memory f#] PLL_ADV IP:
Clkout0: DDRS3 input clock
Clkout2: DD3 memory clock
SUG1030-1.0 9(30)




2 Wit Jr ik

2.6 TEABIT A

2.6.4 A%

SUG1030-1.0

[ 2-7 PLL_ADV IP &3t

Part Number: ‘GWSAST—L\H 38FPGG76AES

5 IP Customization
General
Device: |GwsasT-138
File Name: | gowin_pll
Create In:
ol Common

C:\Users\liukai\Desktop

Clkoutd  Clkoutl

Clkout2

\gwSast\ae350_dem

d

Clkout3

| Device vers

| tangua

&

ion: |8

ge: Verilog

| Module Name: [ Gowin_PLL

o\sre\gowin_pll

Clkoutd  Clkouts  Clkoutd

Clkfbout

CLKIN

Divider Factor

VCO Frequency:
CLKFB

ARSI A
EEEERER

Divider Factor

ICP and LPF
ICPSEL

Static |1

Source: @ Internal

External

Static |1

ic |ICP1

Clock Frequency(10~400): [50.000 |3

PLL Reset
PLL Reset

[ PLL Power Down

[] CLKIN Divider Reset

[ CLKOUT Divider Reset

Lock

Enable Lock

Optional Ports
$5C
Clock Enable Ports

"

Calculate

® RiscV_AE350_SOC [ 8 i “PLL_R[0] > clkout1” ELiHft,

PLL_ADV IP 1] “clkout1” F=4= Az 411!
® RiscV_AE350_SOC ) DDR3 Memory I i “PLL_L[0] > clkout2” B iEHEAE, ZiY
/i PLL_ADV IP (] “clkout2” 7% DDR3 Memory i 4t .

Rt

g H

BEAE TR E R erh, szl RiscV_AE350 _SOC IP, szfilfk,
PLL_ADV IP, I AJABF P 84881, R S g il e B4 51t

MIFRLR

ZWPTRITRBG IIAERLIA, ] DA = IR B D B2 R A

“FloorPlanner”.

#1127 % 1t DK-START-GW5AT138 V2.0 DVK Board 1 AICE-MINI+
(K1 JTAG 2 H X ROERETT 30, Ik 2-1 Fras.

10(30)




2 Wit Jr ik

2.6 TEABCT i

2,65 BCE

SUG1030-1.0

F+ 2-1 8EEHH JTAG ¥R

JTAG 1 DVK Board AICE-MINI+
GND J3-8 P3

™S J3-3 P4

TCK J3-4 P6

VREF (3.3V) J3-7 P7

TRST J3-5 P10

TDO J3-6 P11

DI J60-3 P12

!

® RiscV_AE350_SOC KNI i “PLL_R[0] > clkout1” ELEHAE, WAL

PLL_ADV IP {46 &y “PLL_R[0]”. #it, INS_LOC
"u_Gowin_PLL_AE350/PLL_inst" PLL_R[0].

® RiscV_AE350_SOC ) DDR3 Memory I i “PLL_L[0] > clkout2” B EHEAE, ZiY
21 1E PLL_ADV IP AL E N “PLL_L[0]”. %121, INS_LOC

"u_Gowin_PLL_DDR3/PLL_inst" PLL_L[0].

BFZIR

ZIERAFIN o ey, ISR 295, AT U 2= A IR B e 29 3R
T.H “Timing Constraints Editor”.

LREIEIN

“Synthesize > General” ZRGIETIECE, &SRR I PR K

&, ikl 2-8 Fros.

1 -

® Top Module/Entity: ae350_demo_top
® Verilog Language: System Verilog 2017

11(30)




2 W5k 2.6 VEMITITE
& 2-8 REETRE
A7 Configuration X
Synthesize
v Global General
Voltage Synthesis Toal: (®) GowinSynthesis
v Synthesize Top Meodule/Entity: |an3350_demo_top
General
v Place & Route Include Path: | |
General TelPre | |
Place
Route GowinSynthesis
Dual-Purpose Pin Verilog Language: | System Verilog 2017 ~
Unused Pin
v EBitStream Looplimit: 2000 =
General [ show All Warnings
sysControl [] Disable Insert Pad
Feature sysControl Ram R/W Check
Cancel Apply
R EIEm
» EIS 77 N ) ‘\ —_— ,fl—z‘, N, —
AT RATEETIE B, 162 WA R SERrf SRECE, W& 2-9 .
%1411 Dual-Purpose Pin: F1 /3% A SSPI. MSPI #1 CPU.
& 2-9 HEMRIEREE
G Configuration X
Dual-Purpose Pin
v Global [] Use JTAG as regular 10
Voltage
v &ynthesize Use S5PI as regular 10
General Use MSPI as regular 10
v Place & Route [] Use READY as regular 10
General [] Use DONE as regular 10
Place |
Route [] Use RECONFIG N as regular 10
Dual-Purpose Pin Use 12C as regular 10
Unused Pin Use CPU as regular 10
v BitStream
General
sysControl
Feature sysControl
Cancel Apply
\,
A&
\\ N \EIE N ) “ — ,‘E_l_:_‘, ,
ML E, 2 A BT B S PrR KAC & -
SUG1030-1.0 12(30)




2 Wit Jr ik

2.6 TEABIT A

2.6.6

=24 88

A

=B 44 T B “GowinSynthesis®”, 4:4 RiscV_AE350_SOC

MR, PEAEMER SO, K 2-10 Fros.
& 2-10 &4

{y GOWIN FPGA Designer - [C:\Users\liukai\Desktop\ae350_demo\impl + 50_demo_syn.rpthtml] - [u} X
Ele Edit Project Jools Window Help - &%
v I ; 57 & o = FFH K §
B I o S Y e -
- - 5
e o % Synthesis Details
1 | Design summary i
v Eu - Synthesis Messages Top Level Module 2e350_demo_top
 User Constraints i i
7 Floorpl = Synthesis Details Running parser:
t=8 FloarFlanner R CPU time = Oh Om 13, Elapsed time = 0h Om 1s,
£ Timing Constraints Editar o Resource Peak memory usage ~ 100.953MB
Running netlist conversion:
v @ synthesize * Resource Usage Summary CPU time = 0h Om 08, Elapsed time = 0h 0m 0s,
. Peak memory usage = OMB
~ Synthesis Report ¢ Resource Utilization Summary Running device independent optimization:
. Timing Optimizing Phase 0: CPU time = 0h Om 0.031s,
Netlist File Elapsed time = Oh Om 0.048s, Peak memory usage =
o Clock Summan 100.953MB
v Place & Route v Optimizing Phase 1: CPU time = Oh Om 0.046s,
Place & Route Repart o Max Frequency Summary E‘;ﬂgéﬂ%ﬂrﬁﬂe = 0h 0m 0.023s, Peak memory usage =
Timing Analysis Report = Detail Timing Paths Informations Optimizing Phase 2: CPU time = Oh Om 0.031s,
iming Analysis Reporf Elapsed time = Oh Om 0.028s, Peak memory usage =
Ports & Pins Report 100.953M8
Running inference
I ; Inferring Phase 0: CPU time = Oh Om 0.046s,
Program Device
o Elapsed time = Oh Om 0.054s, Peak memory usage =
100.953MB
Inferring Phase 1: CPU time = Oh Om Os, Elapsed
time = 0h Om Os, Peak memory usage = 100.953MB
Inferring Phase 2: CPU time = 0h Om 0.015s,
Synthesis Process Elapsed time = Oh Om 0.007s, Peak memory usage = v
< >
Design  Process  Hierarchy ; Start Page Design Summary J  ae350_demo_synrpthtml [
Console a8 x
[95%] Timing analysis completed ~
Placement and routing completed
Bitstream generation in progress......
Bitstream generation completed
Generata file "C:\llsers\linkai\Nasktonlaa3Sh demntimnl\nnriaa3S@ demo. nin.html” comnlated <
< >
%
Console  Message

2.6.7 ik

SUG1030-1.0

IR A 2k T B “Place & Route”,

tye sy, i 2-11 s

AT Jey A £ PR S

e

13(30)




2 Wit Jr ik

2.6 TEABCT i

& 2-11 5Lk

i GOWIN FPGA Designer - [C:\Users\liukai\Desktop\ae350_dema\impl\pnriae350_demo.rpt.html]

- (] X
) Fle Edit Project Tools Window Help A x
g = B o= FE |
] o oe Off 2=t = || W m@ -
Breesss kg PnR Details .
. | Design Summary
v FR User Constraints - PnR Messages Running placement:
o PnR D il Placement Phase 0: CPU time = 0h Om 0.363s, Elapsed time = Oh Om 0.363s
7 FloorPlanner - PnR Details Placement Phase 1: CPU time = Oh Om 0.1915, Elapsed time = Oh Om 0.195
=3 R Placement Phase 2: CPU time = Oh Om 0.161s, Elapsed time = Oh Om 0.1625
2% Timing Constraints Editor ’ esource Placement Phase 3: CPU time = Oh Om 1s, Elapsed time = 0h Om 1s
_ Total Placement: CPU time = 0Oh Om 2s, Elapsed time = Oh Om 2s
« @ syrthesize Resource Usage Summary Runnng rovims: _
. - 1/0 Bank Usage Summary Routing Phase 0: CPU time = 0h Om 0.588s, Elapsed time = 0h Om 0.588s
Synthesis Report Routing Phase 1: CPU time = 0h Om 6s, Elapsed time = 0h Om 6s
- - Global Clock Usage Summary Routing Phase 2: CPU time = Oh Om 0.43s, Elapsed time = 0h Om 0.43s
Netlist File Routing Phase 3: CPU time = Oh Om Os, Elapsed time = 0h Om 0s
) > Global Clock Signals Total Routing: CPU time = Oh Om 7s, Elapsed time = 0h Om 7s
v (& Place & Route i Generate output files:
= Place & Route Report o Pinout by Port Name CPU time = Oh Om 18s, Elapsed time = Oh Om 185
Timing Analysis Report - All Package Fotal Time and Memory Usage | CPU time = Oh Om 27s, Elapsed time = Oh Om 27s, Peak memory usage = 972MB
Ports & Pins Report
I Program Device
Resource
[ YO [ P v
< >
Design  Process  Hierarchy . Start Page Design Summary ae350_ demo.rpt.html
Console & x

=

=

Generate file
Generate file
Generate file
Mon May 22 11

- = — S =
"C:\Users\liukai\Desktop\ae35@_demo\impl\pnr\ae35@_demo.rpt.html" completed
"C:\Users\liukai\Desktop\ae35@_demo\impli\pnr\ae35@ demo.rpt.txt" completed
"C:\Users\liukai\Desktop\ae35@_demo\impli\pnr\ae35@_demo.tr.html" completed
:31:06 2023

<

%

Console  Message

2.6.8 T#;

SUG1030-1.0

ZIEHAR N T H “Programmer”, N #HGH SO

=R AE, “Process > Program Device”, 1 :3ZH#. “Tools >

Programmer”, 8T HA*

“I%”, ¥TJt Programmer.

1% $% Programmer 3% #. “Edit > Configure Device”, =T HA*%

“eAr, BCE T ERI,

l4n.

ik 2-12 ik

Access Mode: External Flash Mode 5AT
Operation: exFlash Erase, Program 5AT
Programming Options > File name: ae350_demo.fs
External Flash Options > Device: Generic Flash

External Flash Options > Start Address: 0x000000

14(30)




2 WP BT vk 2.6 ANk
B 2-12 FEGETIACE
¥ Device configuration ? et
Device Operation
hccess Mode: External Flaszh Mode BAT -
Operation: exFlash Erase, Frogram BAT -
exFlazh Eraze, Program GAT
Programming Options
File name: |{Users/liukai/Desktop/2e350_demo/impl/ prr/2e350_demo. E5| I .. |
Uzer Flash Tnitialization
External Flash Options
Terice: Generic Flash -
Start Addrezs: Q000000
Save Cancel
B “Save”, SERC T BIEAE .
B TR “587, TR EREmSCE.
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3 BAF Bt Tk 3.1 BAFhA

3 Rt EE

3.1 BEFRRA

UM # ki A : RiscV_AE350_SOC_RDS_v1.0_win

3.2 &Egit

...\ref_design\MCU_RefDesign\ae350 _demo

3.3 ARPF

® SUG1029, Gowin RiscV AE350 SOC #4-2mfs H F Tt
® SUG1025, Gowin RiscV AE350 SOC RDS #A+H P Tt
® SUG502, Gowin Programmer ' 1554

34 FHERVTEE

34.1 BIRETE

TE1

M F RDS %, WiH G K (Andes Project Creator) 1, #
SRl

® “Connection Configuration”, i%# “ICE”

® “Project Language”, #%# “C”
® “Chip Profile”, i&# “GOWIN-AE350 > ADP-AE350-A25-GOWIN”
¥ “Create Project...”, W& 3-1 ffin.

SUG1030-1.0 16(30)



http://cdn.gowinsemi.com.cn/SUG1029.pdf
http://cdn.gowinsemi.com.cn/SUG1025.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf

3 BAF Bt Tk

3.4 FEABCT i

[&] 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 Chip ID
v GOWIN-AE350
ADP-AE350-A25-GOWIN ADP-AE350-A25-GOWIN

Project Creator | Preferences

T2

WHELLT C Project 5 5.

“Project name”

“Location”

Project Language

®C OC++

CPU

[A25]

“Project type”, 1&#% “Empty Project”

“Toolchains”, %&#¢ “nds32le-elf-mculib-v5”

B “Next”, i 3-2 fir.

SUG1030-1.0

= 8

Create Project...
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3 Bt Irik 3.4 WAL TIE

[&] 3-2 C Project
A CProject O *
C Project —
Create C project of selected type |
Chip Profile: ADP-AE350-A25-GOWIN = -
Project name: aeESD_dem0|
Use default location
Location: | DARDSS\workspace\ae350 dema Browse...
Cheose file systern: |default
Project type: Toolchains:
Vv [= Andes Executable || [= nds32le-elf-mculib-v5 ~
& Empty Project nds32le-elf-mculib-v5d
& Hello World ANSI C Project nds32le-elf-mculib-vsf
(= Andes Shared Library nds32le-elf-newlib-v5
2= Andes Static Library Y11 nds32le-elf-newlib-vsd
L4 > L . " _ W
Show project types and toclchains only if they are supported on the platform
® = Back Next = Cancel

$E3

WHEMWEFEMNEE, i, “Debug” ot “Release”, i
“Finish”, 41k 3-3 Fras.

[&] 3-3 Select Configurations

A CProject O

Select Configurations 2

Select platforms and configurations you wish to deploy an l

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

Configurations:

3 Debug Select all
% Release

Deselect all

Advanced settings...

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

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

?\ MNext = Einish Cancel

SUG1030-1.0 18(30)




3 BAF Bt Tk 3.4 VEdNIT T

T4
BB FER, A RiscV_AE350 _SOC #rmfe ki, s M
FEF o
342 BEERETE

Wi H SR E A (Project Explorer View) w1, A7 By ik & (44
TR, Fhsgsarhiks “Build Settings”, “Settings” XiftEd, SN
FRELE “Tool Settings”, W& 3-4 iR

[¥] 34 Build Settings

A Properties for 22350 demo O ¥
| Settings - v -
Resource
~
Builders
v C/C++ Build Configuration: | Debug [ Active ] v Manage Configurations...

Build Variables
Environment
Logging & Tool Settings Build Steps Build Artifact [mb Binary Parsers @3 Error Parsers
Settings
Target Configuration
Tool Chain Editor
C/C++ General
Project Matures

(# nds32le-elf-meulib-v5 Configurations
~ B Andes C Compiler
@ Preprocessor
(22 Symbals

. # Directories
Project References &

Run/Debug Settings
Task Tags
Validation

(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

.’?:1 Apply and Close Cancel

Andes C Compiler > Directories

##% “Andes C Compiler > Directories > Include paths (-)”, &%k
TR S RSSO kA, Al 3-5 s .

Blan.
“${workspace_loc:/${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}”

SUG1030-1.0 19(30)
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® “${workspace_loc:/${ProjName}/src/demo}”
3-5 i%&#¥ “Andes C Compiler > Directories”

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

(& nds32le-elf-mculib-v5 Configurations Include paths (-1} [ERERE] &
v B Andes C Compiler
@ Preprocessor

pace_loc ] 12 2 -
"${workspace_loc/${ProjNamel/src/bsp/config)”

@ Symbaols "${workspace_loc:/${ProjNamel/src/bsp/driver/ae350}"
(= Directories "${workspace_loci/${ProjName}/src/bsp/driverfinclude}”
(& Optimization "${workspace_loc:/${ProjName}/src/bsp/lib}"

@ Debugging "${workspace_loci/${ProjNamel/src/demo}”

% Warnings
% Miscellaneous

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

~ ) Andes Assembler
# General

v B3 NM (symbol listing)
= General

v [y Readelf (ELF info listing)
= General

v B3 Objdump (disassembly)
2 General

v [ Objcopy (object content copy)
% General

~ [§) Size (section size listing)
(# General

w 8 LdSaG Tool
= General

Andes C Compiler > Optimization

% “Andes C Compiler > Optimization”, #& & ¥4t TRLI AL 5%
ARSI EE, 4] 3-6 Fis.

4.

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

Code Model: medium
Remove unused function sections (-ffunction-sections): )5

Remove unused data sections (-fdata-sections): )5

SUG1030-1.0 20(30)
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[#] 3-6 i£#¥ “Andes C Compiler > Optimization”

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

(# nds32le-elf-mculib-v5 Configurations

Optimization Level -Og : Optimize for speed with better debuggability than -01
~ &) Andes C Compiler -
- Code Model medium
2 Preprocessor

(& Symbols

(& Directories
(£ Optimization
(£ Debugging
(E Warnings

Other optimization flags

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

Remove unused data sections (-fdata-sections)

(& 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

Andes C Compiler > Debugging

% “Andes C Compiler > Debugging”, #&5& B TRERIHRZEL,
nE 3-7 .

#l4n: Debug Level: Maximum (-g3)

3-7 i£#¥ “Andes C Compiler > Debugging”

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

(2 nds32le-elf-mculib-v5 Configurations | Debug Level
~ 8 Andes C Compiler
(2 Preprocessor

Maximum (-g3)

Other debugging flags

(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

SUG1030-1.0 21(30)
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3.4 FEABCT i

SUG1030-1.0

Andes C Compiler > Miscellaneous

%% “Andes C Compiler > Miscellaneous”, &5 4 LRI HAB %
FRigE I, Wikl 3-8 Fw.

1 -

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

fno-strict-aliasing

® Compiler to use: gcc

[#] 3-8 i%£#¥ “Andes C Compiler > Miscellaneous”

B Tool Settings Build Steps Build Artifact [mh Binary Parsers @ Error Parsers

(£ nds32le-elf-meulib-v5 Configurations
v i3 Andes C Compiler
(£ Preprocessor
(£ Symbols
(£ Directories
(2 Optimization
(% Debugging
2 Warnings
(% Miscellaneous
~ i3 Andes C Linker
® General
(% Libraries
® Miscellaneous
(2 Loaded Address
w 8 Andes Assembler
2 General
~ i NM (symbol listing)
(2 General
~ 8 Readelf (ELF info listing)
(2 General
~ i Objdump (disassembly)
(2 General
v 8 Objcopy (object content copy)
(2 General
w B Size (section size listing)
(2 General
w B LdSaG Tool
(2 General

[Overbose (-v}

[ Support ANSI programs (-ansi)
[JCode Coverage (--coverage)
[ISingle Precision Constant

[ Apply HW DSP options

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

Compiler to use | gec ~

LdSaG Tool > General

i%FE “LdSaG Tool > General”, f55& SaG X, W 3-9 Aiw.

1 -

Generate linker script: I3

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

® SaG file: ${ProjDirPath}/src/bsp/sag/ae350-ddr.sag

22(30)
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& 3-9 i%¥F “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

%% “Andes C Linker > General”, 155& # TAEHEE LA ST, 4
K 3-10 iz,

l4n.

® Do not use standard start files (-nostartfiles): F /i

® Linker Script (-T): $(LDSAG_OUT)
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& 3-10 i%#F “Andes C Linker > General”

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

( nds32le-elf-meulib-v5 Configurations [“1Do not use standard start files (-nostartfiles)

w % Andes C Compiler [JDo not use default libraries (-nodefaultlibs)
@ Preprocessor [[IMo startup or default libs (-nostdlib)
(2 Symboals [JOmit all symbal information (-s)

(2 Directories
(2 Optimization
(28 Debugging
(22 Warnings [IWrite a map file. (-Map)
(2 Miscellaneous [ Virtual Hosting (-mvh)
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

No shared libraries (-static)

Linker Script (-T) |$(LDSAG_QOUT) Browse...

~ [§3 Objcopy (object content copy)
(2 General

w By Size (section size listing)
(2 General

w By LdSaG Tool
(2 General

o
METRELT “LdSaG Tool > General” i&£51, WRCAE SaG (i, EEEMA S|
SaG WA, BNZFshiE.

Objcopy (object content copy) > General

%#% “Objcopy (object content copy) > General”, #& 5 ¥ TR =4
Binary 3CfF, il 3-11 Frws.

1 -

® Disable. (Do not auto-generate output file.): <4

® Create an output file in format: binary (Raw binary form)
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& 3-11 i£3% “Objcopy (object content copy) > General”

& Tool Settings Build Steps Build Artifact |u_ﬂa Binary Parsers @ Error Parsers

( nds32le-elf-meulib-v5 Configurations [JDisable. (Do not auto-generate output file.)

~ & Andes C Compiler [l Remave all symbol and relocation information. {-5)
(2 Preprocessor [[1Remove all debugging symbols sections. (-g)
(# symbols [JRemove all non-global symbols. (-x)

it H H .
(2 Directories [[1Remove any compiler-generated symbols. {-X)

(2 Optimization

(2 Debugging Create an output file in format | binary (Raw binary form) ~
(22 Warnings Other flags

(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

3.4.3 BLEBfR

I H R F AL T, A Bk e R TR, R Rk
“Target Configuration”, A& “Target Configuration” &7, #&E %L
FEH) Chip Profile. Connection Configuration. Clean and Rebuild Project
%, WK 3-12 Fior.

1 -

Chip Profile: ADP-AE350-A25-GOWIN
Connection Configuration

- ICE

~ Bus 1 Port 4 [AICE-MINI+]

- Auto

Clean project: ZiIT/A

Build project: ZEiJF /A
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[#] 3-12 Target Configuration

A properties for ae350_demo m} x
type filter text Target Configuration - A
Resource
A
Builders
~ C/C++ Build Configuration: Debug [ Active ] ~| | Manage Configurations...

Build Variables
Environment

Logging Apply to All Configurations.
Settings Chip Profile
Terzs Cen e ADP-AE350-A25-GOWIN Browse..

Tool Chain Editor
C/C++ General
Project Natures Target Settings
Project References

Caonnection Configuration
Refactoring History

Run/Debug Settings (O Simulator | AndeSim | @ ICE :I_CE‘ ~| Bus 1 Port 4 [AICE-MINI+]  ~| | Auto v
Task Tags
Validation Arguments Settings

ICE Misc Arguments ‘

Clean and Rebuild Project

Clean project
[ Build project W

Apply and Close Cancel

3.44 MEBHRHETE

Hi RDS B TRAE “87, Mg@if TR, ™4 Binary X1, 0K
3-13 Pz

3-13 {2

A C/C++ - 28350 demo/src/demo/main.c - AndeSight RDS v5.1.1 — [m] *

Fle Edit Source Refactor Navigate Search Project Run Window Help

B - ik - B HF-0-8:-® - D [Quick Access| | 5 | [ @ 45
%5 ProjectE 22 = O |[[Al Andes Project Creator [ main.c &2 = B8
B C#:) = 18 /* ~
< 20"
v i ae350 demo 3 = File : main.c
4 Binaries 4 Author  : GowinSemicoductor
& Includes 5 * Chip ¢ AE358_SOC
= Debug & * Function : Main functions
¥ = src 8 */
bs 9
= d " 18/ INCIUEES = - mmmmm e e e e
& demo 11 #include “demo.h”
[E] 26350 demo Debugl|| 12
13
14/ Definitions —-- s oo oo e
int main(void)
¢
< > /1 User application codes
=g !
2| E | - // Run UART demo e
&l
% Running Target
:=:=> Targets El Console 2 [ Properties \'_ Problems | & Terminal | illls Function Code Size | [lls Static Stack Analysis :* Call Hierarchy = O
kS

4 4 5l &R
CDT Build Console [ae350_demo]
Finished building: output/ae35@_demo.bin ~
Invoking: Size (section size listing)
riscv32-elf-size "ae35@_demo.adx" | tee output/.PHONY.size
text code rodata data bss dec hex filename
leese 90888 968 @ 720 le77e 2al8 ae350_demo.adx
Finished building: output/.PHONY.size
v
< >
)

3.4.5 THIREIRE
S R T R “Programmer”, F# Binary {4,
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IR IDE 8l 3845, F17F “Programmer”, &£ E3EH “Edit >
Configure Device”, Bfth T.HA “027, BE FEIED, WE 3-14 A

No
il

® Access Mode: External Flash Mode 5AT

® Operation: exFlash C Bin Erase, Program 5AT

® External Flash Options > Device: Generic Flash

® External Flash Options > Start Address: 0x600000

® FW/MCU/Binary Input Options > Firmware/Binary File:
ae350 demo.bin

[ 3-14 THELA E

{ Device configuration ? X

Device Operation
heocezz Mode: External Flazh Mode BAT -

Operation: exFlash C Bin Erasze, Program GAT -

exFlash C Ein Erase, Frogram BAT

External Flash Options

Device: Generic Flash -

Start Address: | 0600000 |

FWMCU/Binary Input Options

Firmware/Finary File: |spaces/2e350_demo/Debug/ontput ae350_demo. ]:-i.n| .

Save Cancel

By “Save”, FERL T HILEICE
H THA “597, N Binary XU

3.4.6 Wi i2

B EHEIRN

&4 bsp\config\config.h, #& 5% BUILD_MODE & “BUILD_LOAD”,
HOP R TR, wE 3-15 frs.
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& 3-15 L EHIEER

A Andes Project Creator [ main.c [h] config.h &2 = 0
19 /% e AE35@ core configurations ----------------ommmmm */ ~
28
212 // simulation select
22 /f/#define CFG_SIMU // Do simulation on SID
23
242 // Code coverage select
25 //#define CFG_GCOV // Do code coverage support
26
27 // L1 cache select
28 #define CFG_CACHE_ENABLE
28
38= // Build mode select
31 The BUILD_MODE can be specified to BUILD_XIP/BUILD_BURN/BUILD_LOAD only.

320

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

34 * 1 ae3s5@-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

37

L

39 #define BUILD MODE [s[OufReyielly

2

422 // The following is predefined settings

43 // 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
£ >

B ORAEE

i H R E AL R, A B IRE EAE TAE, MR R is S
“Debug As > Debug Configurations...”, 3. “MCU Program” )i
RAECE, W& 3-16 MK 3-17 s,

l4n.

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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& 3-16 AR E

A Debug Configurations m} X
Create, ge, and run fig!
: = T
CEeREX | H 3® Name: ‘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
v
< > |
Revert A
Filter matched 7 of 12 items o EEY
@ Close
[#] 3-17 Debug Configurations > Startup
A Debug Configurations m} X
Create, ge, and run fig
= )
O @ e X | = 5 7 || Name: ‘ae350_demo Debug
type filter text Main | %5 Debugger | B Startup| By Source| 1= Qommon| 3t Exception Handling
* Application Program 1. GDE Initialization Commands ~
@ 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
< > I
Revert A
Filter matched 7 of 12 items . BEX
®

FEERSE

V)3 % H;: Windows PC. AICE-MINI+, DK-START-GW5AT138 V2.0,

JR BT R -
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%5 RDS #1328 “Debug Configurations > Debug” i #.d; T H.
£ R, R eTE, Wk 3-18 Ak

l4n:

oﬁl‘

up

® : Resume

: Terminate and Relaunch

: Step Into

[ U‘v: Step Over

| i |
] . Terminate

.

# 3-18 AR BIREIE

A Debug - 2e350_d demo/led/dema_led.c - ight RDS v5.1.1 - m| X
Hle Edit Source Refactor Mavigate Search Project Run Window Help
A & ~idh~i8 B % 0 Q" ®FrAFEHTTO D [ouick Access| | % | B R %
B Project Expl 12 = B |(45 Debug £2 [ | @ g|i . T = O ][ Variables 11 67 Expressio | [ Memory] = O
5 % v | v 2350 demo Debug [MCU Program] A Bty
v % ae350_demo ) ~ i Process Name Type Value #
> 4 Binaries v ¢ Thread #1 (Suspended : Step) e num intd ¢ o0
5 &) Includes = demo_led( at demo_led.c:68 Oxle64 - led_pin Lint32.t 050
5 & Debug = main) at main.123 Oxleda Y1 4 begin_time long 0x0
R v
v s A Andes Project Cre | (&) mainc | [ configh [ [S startS | [¢l demo_led.c 23 =08 e . Eaea
¥ bsp long use_time = 8; s
> @ ae350
i // Initialirzes UART
"Bé"” Igr . uart_init(35460); /7 Baud rate is 38460
> [@ config. e =
SoC Reg | B8 M i Register &2 (=)
> @ driver printf("\r\nTt's a Waterfall Led dems.\r\n\rin"); Eoclicy 2o R
s el ) CEEe| ot e v
/¢ Initializes GPIO N Val P
> & sag GPI0_Dri->Initialize(gpio_callback); ame e
» K% All Registers
// Set GPIO direction (GPTO pins as led: output) » M4 General Purpose Registers
<

GPI0_Dri->SetDir(GPIO_LED_USED_MASK, AE356_GPIO_DIR_OUTPUT);

> &% Floating Paint Registers

Atar 2 Fow| = O

// Waterfall led

> Mt RISC-V standard machine mode CSRs
fSlom|l wm ~ while(1) » ¥4 AndeStar V5 machine mode CSRs v
+ 2 Running Target begin time = time(); v ¢ ?
BE ADP-AE350-A25-GOWIN g z
> G Targets & Console 22 . [£] Problems| [ Properties | ) Terminal| [G GDB Comm 1 =10
B HAE @ 8| @ B - 0 - || % Breakpoi &3 =\ Modules| @ Debugge| = O
2e350_demo Debug [MCU Program] ae350_demo.adx % & w | & v
< >
Writable Smart Insert | 39:31 S0 aA
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