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1 Introduction to RDS Software

RDS softwafrtewarse adesvel oped by Gowin
basedinadres Teclsndlnageyrated Devel opment
creating, bui,lddbiwnd,oaddnhuaqnGoayinng
Ri scV_AE350_SOC @rpgprmd.caRD® ns pfrtowar e i n.
variety of customized components such
CirSumullsdfor waAprdasa ddd CWEQgdgreiryFelrass h
Burner (GowinRHIO&Ggsammetrrheclopdedocument af
et.c lthécpamseno run, edit, &aeldlyzedownl o
apphtioa prograRssoY_ ASBHH 5O _SOC system.

The main components and functions of
showriignl-d.e

Figure 1-1 RDS Structure

Managed Build System , Debugger Interface

Profiler Interface Target Management

|
newlib Debugger N

——
Assembler Code Coverage

FreeRTOS ‘ In-System

Linker Zephyr Programming

Commercial Scripting

Compiler

Real Evaluation Platform In Circuit Emulator

1(1 4)5
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1l ntroduction to RDS Software

1.Qvervi

1.1 Overview

The workspace of

t he

RDS software <co
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panes called "views", whi
oriented "perspective"

are groupe

The C/ C++ PasdhmpevariiiguleR,e consi sts
Editor, an

Project Explorer View, Code

of t

navigate and | ocate project files, edi
resul ts.
Figure 1-2 C/C++ Perspective
A /et - ae350_demo/src/dema/main.c - AndeSight_ RDS v5.1.1 - O x
File Edit Source Refactor Navigate Search Project Run Window Help
AC-LE 4 k-8 %% -0-0-- E G- (Quick Access| | 5] 4 @
i Project Explarer &1 = B |[lA Andes Project Creator (£ mainc &2 = 8
B <.=,‘=‘> A= 18 /* ~
w125 ae350 demo 2 & File . main.c
4 Binaries 4 * Author  : GowinSemicoductor
@ Includes 5 = Chip : AE358_50C
6 * Function : Main functions
&= Debug 2 =
= src 3
b 9
Ebdsp 18/ INCludes = - - o m o m e e e e
(& deme 11 #include "demo.h"”
12
13
H H 14 // Definitions —--- - e e
Project Explorer View 155 int main(void)
16 { H
17 // User application codes COde Edltor
18 /f
< > 19 // Run UART demo v
HTarget = 5= outline] = O
&] | = Hjl = |[ B Console 22 [T Properties [#) Problems A% Terminal | il Function Cod | il Static Stack A Documents Wi = 0O
> Running Target &G%l"gaﬂ = :Eul':"a'ﬁ'
}:9 Targets CDT Build Console [ae350_demo]
e e e e e il n
Invoking: Size (section size listing)
riscv32-elf-size "ae35@_demo.adx” | tee output/.PHONY.size
text code rodata data bss dec hex filename
9474 8698 776 -] 736 lezle 27e2 ae358_demo.adx
Finished building: output/.PHONY.size
14 rins . Console View
16:23:41 Build Finished. @ errors, @ warnings. (tock 13s.461ms)
v
< >
=5 22350 demo 5 8
The RDS software al so def. Debug

Perspective, which can be

on the,taecl brogd-B&nHi gdde

nes
acces
Perspective > Opent Per mapoero tie | @ 0@ 4"
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Figure 1-3 Select Window > Perspective > Open Perspective

A C/C++ - 32350 demofsrc/dema/main.c - AndeSight RDS v5.1.1

File Edit Source Refactor Navigate Search Project Run  Window Help
AN~ D %! S|4 - Q- @ NewWindow s v & - @H@%Eﬁ%ﬁ_
= Editor >
I Project Explorer &2 = B |[/A Andes Project Creato = 8
Appearance ¥
8% o - e
. PR Ul Mode »
w =% ae350_demo S+ File -
> 4 Binaries 4 * Author Show View »
> il Includes 5 * Chip Perspective > [ Open Perspective 45 Debug
6 * Function : |
» = Debug ToOE ERkakakakes Mavigation » Customize Perspective... E Bcie
~ (= src g = . -8 no
=4 / S Do e E£Y Team Synchronizing
> = bsp 9 Preferences
d 18 // Includes --- Reset Perspective.. Other...
? (& demo 11 #include “"deme.h"” c
o Close Perspective
13 Close All Perspectives
14 S Detinitions — oo T ————l = = e
15= int main{void)
16 {
17 // User application codes
8 2 18 1 v
B Target 22 B Oulline} = 8
2] | = | L~ & Consale 2 =] Pmperﬂes} =R Pmblemq@Terminan ills Function Co} illy Static Stack \l " Documents W = 0

> % Running Target &ﬁ}@:bl'—'ﬂaﬂ :a‘:—javrﬁv
> b Targets CDT Build Console [22350 dema]
erEmem SwmmmeTg e S Spw e m eSS e e e "
Invoking: 5ize (section size listing)
riscv32-elf-size "ae35@_demo.adx" | tee output/.PHONY.size
text code rodata data bss dec hex filename
9474 8698 776 e 736 16218 27e2 ae35@_demo.adx
Finished building: output/.PHONY.size
16:23:41 Build Finished. @ errors, @ warnings. (toock 13s.461lms)
v
< >
< .
= ae350_demo =R |
Figure 1-4 Perspective Toolbar
A c/ci+ - ae350_demo/src/demo/main.c - AndeSight RDS v5.1.1 — O X
Elle Edit Source Refactor Navigate Search Project Run MWindow Help
A -HE/S-id-i8 % %-0-Q-#-JRHETCC-D- |@|%v§sﬁ|
|7 Project Explorer &2 = B ||/Al Andes Project Creator (@ main.c £ = 0
& v 18 /* A
. S 2=
v 15 ae350_demo 3  * File : main.c
> 4 Binaries 4  * author  : GowinSemicoductor
5 @l Includes 5 * chip : AE35@_S0C
6 * Function : Main functions
> = Debug 7 =
v &= src g ==/
» bs g
Bd " 18/ InEludes oo
? (& demo 11 #include "demc.h™
12
13
14 // Definitions -----mmmmm oo oo e
15=int main(void)
16 {
17 // User application codes
€ > 18 ff v
B Target 52 B2 Oulline] = 0
2] | = nl ﬂ [ii" B Bl Conscle & 15| Pmperlieswl:z Pmblems]@Terminaqﬁig Function Comﬂg Static Slack]n Documents ] = 0

-+, . — 2
> Z# Running Target 4 48 &8
-+, 3
» 5@ Targets CDT Build Console [ae350_demo]
T e "
Invoking: Size (section size listing)
riscv32-elf-size "ae358 demo.adx” | tee output/.PHONY.size
text code rodata data bss dec hex filename
9474 8693 776 a 736 1e21@ 27e2 ae35@_demo.adx
Finished building: output/.PHONY.size
16:23:41 Build Finished. @ errors, @ warnings. (took 13s.461ms)
v
< >

=5 22350 demo

| f t he
you can
me nu as

current
open
s ko gmrd-b.ie n

perspective
t hregn "t Wirroduggvih >d B8 ctkive Vma wh

does
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Figure 1-5 Select Window > Show View

A c/iCt+ - ae350_demo/src/dema/main.c - AndeSight RDS v5.1.1

File Edit Source Refactor Navigate Search Project Run  Window Help

O X

A T e vy W i | B
Editor >
{5 Project Explorer 2 = O |/|A Andes Project Creato = 0
- Appearance >
S - 18 /4 G
2 Ul Mode SO
~ 1% 22350 demo 3
4P Binaries a Show View > (@ Build Targets
[l Includes 2 Perspective > Eg C/C++ Projects
= Debug - e , B Console Alt+Shift+Q, € A
v = src 8 ‘= Include Browser
bs 9 Preferences - c
& d P 18 // Includes --- . Navigator
& demao 11 #include “demo.h" g=  Outline Alt+Shift+Q, O
:; 2! Problems Alt+Shift+Q, X
14/} Definitions --------mmmommmooomon [y Project Explorer ~ feeeeeeeen
i; {nt main(void) B Properties
17 {// User application codes 4 Search Alt+Shift+Q, S
< > 15 /)
-7 Tasks A
M8 Target 22 ~_E= Qutline = 0 &2 Terminal
N . & | =N g | = || & Console 2 " _[[] Properties|[£. Problems | (&~ Other... Alt+Shift+Q, Q Documents = B8
5 Running Target =T TE e '_E,“ il = IR i g

& Targets

uild Conscle [2e350_demo]
T il

~
Invoking: Size (section size listing)
riscv32-elf-size "ae350_demo.adx" | tee output/.PHONY.size
text code rodata data bss dec hex filename
9474 8698 776 ] 736 18218 27e2 ae358_demo.adx
Finished building: ocutput/.PHONY.size
16:23:41 Build Finished. @ errors, 8 warnings. (tock 13s.461ms)
v
< >
I 2e350_demo = A

1.2 Start Software

After installing the RDS software on
doubdlei ck the de@"ktoorp tstheo ritrcsutta Il at i on
"AndeSight \iIRlBeABde®1ght . exe"” to start th

1.3 Component Revision

Refer to the following steps to view
RDS software
1. Sel ect " HeAnpd e>SiAgbhotu tRMS tvwe11IRDS soft we
mai n menu, &sgdbewn in
MUG10-253E 4(1 4)5
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Figure 1-6 Select Help > About AndeSight RDS v511

A C/C++ - 2e350_demoy/srcfdemo/main.c - AndeSight RDS v5.1.1
File Edit Source Refactor Navigate Search Project Run Window Help

- O X

0 items selected

Ard~ | vigh v WG| r OB g v @ HelpContents j@‘%#}
&7 Search
l{ Project Explorer &2 = B ||[f Andes Project Creator (g n v = B
Show Contextual Help
B 4%,=> = 12/ Py
S 26350 demo 2 e Show Active Keybindings.. e
- 3
4 Tips and Tricks...
> Cheat Sheets...
B
7 Documents Windaow
; Check Update
18 // Includes ---------——- Install New Software.. b
o #include "deme.h 5] License Content
12 d
13 ‘
T4/ Definitions -------- A About AndeSight RDSvs11
15= int main(wvoid)
16 {
17 // User application codes
18 17 ©
M Target 32 B= Outline| = O
& | = ml ~ || B Console 1 [ Properties [#] Problems & Terminal | lls Function Code Size| [illy Static Stack Analysis = O
% Running Target -~
3¢ Targets No consoles to display at this time.

2. 1ln the "About AndeSight RDS

v5. 1.

1" |

software version you areFicgi#fentl y u

Figure 1-7 About RDS

AndeSight/IDE
Version: 5.1.1
Copyright (c) 2005, 2022. Andes Technology Corporation.
. All rights reserved.

ANDES Visit http://www.andestech.com

TECHMOLoGy This product includes software developed by the
Apache Software Foundation http:/fwww.apache.org/
This software contains icons from icons8 https://icons8.com/

SHPOEeS @

A About AndeSight RDS v5.1.1 O *

- . . i
@,‘ Installation Details

3. Cli"ckst all at;aadnD®hdeSsght _RDS
"Ver si

|l nstall atdioal ®detmax,s t he
the version information
sowar e, as FslgalvBre i n

of

t he i

5(1 4)5
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Figure 1-8 Component Revision Information

A AndeSight RDS v5.1.1 Installation Details O x

Installed Software | Installation History | Features | Plug-ins| Configuration|

== ==== ====== AndeSight/ide ~

AndeSight RDS v5.1.1

S S S ice
Andes ICEman (Open0CD) 5.1.1-g3a34fc9 (20822-84-22-14:27)
AICE-driver DLL version: 1.2.6.8

S S S sid
AndeSim v1.1@.6088 (35542be)

S = ====== nds_ldsag

Andes LdSaG versicn (2822-85-18)

==== ======  nds32le-elf-mculib-v5/bin
.ghu (2022-85-83_nds321le-elf-mculib-v5-8856622c933) 10.3.8

riscv32-elf-gec
2-85-84 riscv32-elf-85bad23ad4e@) 8.2.50.20190522-git

GNU gdb (202

== ====== nds32le-elf-mculib-v5d/bin
riscy32-elf-gec.gnu (2022-85-83_nds32le-elf-mculib-vSd-8856622c933) 10.3.08

GNU gdb (2022-85-83_riscv32-elf-85ba823a40@) 8.2.50.20190522-git

====== nds32le-elf-mculib-vSf/bin ¥

|:?>| Copy to Clipboard

1.4Workspace

MUG10-253 E

Wor kspace is used to save and manage
software, the def @MBAN dpeaSihgohitk5s p 4 SE&R. H

When you start the RDS software for
"AndeSight RDS v5.1.1 Launcher "™ dialog
current workspace of theFiRgDISB.esdoft waue,
wantcotnot i nue to save and manage the sof

wor kspace, c¢lick "Launch". I f you want
wor kspace, c¢click "Browse..." to specif
Note that the path to the wvarskZfpace mu
09), underscore()(..), and hyphen

Figure 1-9 RDS Launcher

A AndeSight RDS v5.1.1 Launcher X

Select a directory as workspace

AndeSight_RDS v5.1.1 uses the workspace directory to store its preferences and development artifacts.

Workspace: g D:\AndeSights_RDS\workspace ~ Browse...

[JUse this as the default and do not ask again

» Recent Workspaces

6(1 4)5
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1.5Language

The RDS software includes 3 | anguage
Simplified Chinese) for dispsaydngl dbbe
boxes, other texts, etc.

Refer to the following steps to chan

1. Select "Window > Preferences > Langu
as s h oRwing d-ané

Figure 1-10 Select Window > Preferences > Language

A C/C++ - AndeSight RDS v5.1.1 [GOWINSemic] — m] e
File Edit Source Refactor Navigate Search Project Run  Window Help

A~ il v LR R I New Window v oo j@|@|,§;|ﬁ
Editor > :
175 Project Explorer &3 = 8 ||[E¥ Andes Project Creato = 0
- Appearance >
= & - 18 /* ~
= 2 Ul Mode >
=% ae350_demo 3
a Show View >
5 Perspective >
5 Navigation s rrmmrer s s S R T
9 Preferences
18 // INCIUdES - - — - e e e mmm——ee oo oo
11 #include "demo.h"
12
13
14 // Definitions --------mmmm oo
15= int main(void)
17 // User application codes
18 w
8 Target 11 _EF Outline = O
& ‘ = u_‘.l =~ || B2 Console & [ Properties | [2 Problems | & Terminal | fllly Function Code Size | flly Static Stack Analysis = g
£ Running Target . -
I Targets No consoles to display at this time.
0 items selected ] R |

2. Select a display"Apphryutagéehantd Cbhngk
di splayed | anguage"” dialog box, <clic
software, RBisgé&bhdwn in

MUG10-253 E 7(1 4)5
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Figure 1-11 Change the Language

A Preferences

type filter text Language e

General 2 Change the displayed language

Binutils Preferences
CiC++

Chip Profile Settings
CMakeEd Far(Simplified)

{ English

Iz[E A Z(Japanese)

Geov

Help

Install/Update

Jython external library
Language

LdSaG

License

Remote Development
Remote Systems
Run/Debug

Script Shell

Target Management [
TCF Agent Configurati

Team

Terminal
Validation v Restore Defaults Apply

'/?) II\_“ 1< Apply and Clase Cancel

3. After the RDS software is restarted,
changed | anguage.

1.6 Quick Start

This section provides quick start me

t he RDS softwarebtug amedt e€/ali uiolnd /pd ogr a
Refer to the following steps to | ear

software:

1. Double click thd desktbp &DSrsobt war
directory " AndaeiSdAgnhdte SRDgSh tv.5elxle” t o st
software.

2. Il nethAndeSight RDS v5.1.1 Launcher"”

of the workspacelAmnde SWPHERSH@ME " ; cl i
"LaumohcontinueFigdfi8hown in

MUG10-253 E 8(1 4)5
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Figure 1-12RDS Launcher

A AndeSight RDS v5.1.1 Launcher

Select a directory as workspace

AndeSight_RDS v5.1.1 uses the workspace directory to store its preferences and development artifacts.

Workspace: g D:\AndeSight5_RDS\workspace

- Browse...

[JUse this as the default and do not ask again

» Recent Workspaces

Cancel

3.l n the project
ConfigU'atiert

cr

eator

sel etCthad PomfdlGrecekt e Projerceéaver ea soO
project, &sgadhé8wn in

For exampl e:

Connection Configuration: | CE

Project
Chip

Figure 1-13 Project Creator View

Language:
Prof

C

i-A Ee3'5 BGOOPVE Bl FA@ &0 WI "N

A C/Ct++ - - AndeSight RDS v5.1.1 - m} b4
File Edit Source Refactor Navigate Search Project Run Window Help
A -HG S kil % -0 -0-®- CEre [auick Access] | 1 || 4
{5 Project E £3 = B |[[A Andes Project Creator i3 = 8
% 7| Connection Configuration Srojerct Language
Chip Profile (Double click to create project...)
Chip Profile Name Chip ID cPU
v GOWIN-AE350
ADP-AE350-A25-GOWIN ADP-AE350-A25-GOWIN [A25]
AT x> So| = A8
IR =l < || Praject Creator | Preferences
2 Running Target =
) & Console i [ Properties | (%! Problems| & Terminal | s Function Code Size | ills Static Stack Analysis | 3° Call Hierarchy = a
2 Targets
g
No consoles to display at this time.
0 items selected = 8
n M n H M
4. | h he C Project di al og box, specify
Project type and ToolchainBigdamhd cl i

MUG10-253 E
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For exampl e:

Project name:
Locat \RM8®obkspace
type:
n «nfonudsil3R2 | e
Figure 1-14 Create a C Project

Project Empty

Tool chai

A CProject O X

C Project

Create C project of selected type
Chip Profile: ADP-AE350-A25-GOWIN - "

Project name: ae350_demo|

Use default location

D:A\RDSS\workspace\ae350 dema Browse...
default
Project type: Taolchains:
v Co Andes Executable |l [ nds32le-elf-meulib-vs o)
® Empty Project nds32le-elf-meulib-v5d
® Hello World ANSI C Project nds32le-elf-mculib-vsf
(= Andes Shared Library nds32le-elf-newlib-v5
(= Andes Static Library nds32le-elf-newlib-vsd
(= Makefile project nds32le-elf-newlib-vaf v

MUG10-253 E

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

® = Back Next = Cancel
5. 1 n the Project Explorer
cli®k ("Build) on the tool
i Fi gu-fs

ae350 demo

Project

Vi ew,
bar

s el

t o

1 QL 4)5

bui

ect

C



llntrodacRD®nSaft war e

1.Q@ui ck

MUG10-253 E

Figure 1-15Build a New Project

A C/C++ - 28350 demo/srcfdemo/main.c - AndeSight RDS v5.1.1 — O x
File Edit Source Refactor Navigate Search Project Run Window Help
Bo-E .."i-lﬁﬁ'!l V|0 BS - SABE TG D [uick access| | g | 2| @ 4%
&5 ProjectE 2 = B |[/A Andes Project Creator r@ main.c i3 = 4d
P 18 /* ~
. = 2| -
v 15 22350 demo 3+ File : main.c
> 4 Binaries 4 * puthor  : GowinSemicoductor
> [ Includes 5 * Chip : AE358_S0C
6 * Function : Main functions
> = Debug 7 =
W (= sre 8 ¥/
> & bsy 9
Bd " 18/ INElUdes - - oo o e e e oo
> & demo 11 #include "demo.h”
2 2£350 demo Debugl|| 12
13
14 /7 Definitions —----mmmm oo o e e o
15 int main(void)
15 {
17 1
< b3 18 // User application codes
19 1
AT 23 =7 20
21 // Run UART demo M
D@ @mm -
2% Running Target =
) :=:=) Targets B Console i3 B Properlias] |_:_ Prob\ams} Pl Tarminan {ills Function Code Size} il Static Stack Analysis] :5" Call Hierarchﬂ = 8
T
IR N N N =R e
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
18856 9083 968 2] 720 18776 2al8 ae35@_demo.adx
Finished building: output/.PHONY.size
v
< >

@A

6. Check the
executabl e

compil ati on
f iHieg, U-labs s h

Figure 1-16 Compilation Results in the Console View

resul
own i n

ts

i n

A C/C++ - 28350 demo/srcfdemo/main.c - AndeSight RDS v5.1.1 — O x
File Edit Source Refactor Navigate Search Project Run Window Help
B-HR S -k-i8 % H-0 - - Oy - JBETTC2-d [uick access| | o | @ 4%
It Project Explorer & =G ¥ = 08 ||[/Al Andes Project Creator f@ main.c &2 = 4d
v (% ae350_demo a 18 /* ~
> 4% Binaries 2.
f“'_ 3 * File : main.c
> ) Includes 4  * author  : GowinSemicoductor
v (= Debug 5 * Chip : AE358_50C
s & output g : Function : Main functions
> = src 5 */
> ﬁﬁs ae350_demo.adx - [Andes/le] 9
makefile 18 // INCIUdES —= - mm s s oo m e oo
e K 11 #include "demo.h"”
| & objects.mk 12
|& sources.mk 13
14 // Definitions
M= EXECUtable 152 int main(void)
> (= bsp 15 {
> (= demo 17 I
212350 dema Debualaunch © 18 /4 User application codes
19 1
8 Target Manage 2 . 5= Dutline] = 8 20
21 7/ Run UART demo M
Y|\ lMmmE -
£ Running Targst =
. :=::> Target B Console 2 =] Properties}[;;.‘ Prob\ems]@"rarminaﬂ [l Function Cod]ﬁﬁ Static Stack A}} Call Hierarchﬂ = 8
S¥ Targets
== e N =R i
CDT Build Consale [26350 dema]
riscv32-elf-size "2e358_demo.adx™ | tee output/.PHONY.size ~
text code rodata data bss dec hex filename
1leess 9888 968 ] 720 1776 2ald ae350_demo.adx
Finished building: output/.PHONY.size
18:99:54 Build Finished. @ errers, @ warnings. (tock 11s.3@ms) Compl|at|0n reSL”ts
v
< >

=5 22350 demo

iy

7. l nsert Gowin FTDI
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11 4)5

he

nt
of



1l ntroduct

ion to

RDS Software

1.Q@ui ck

Ri scV_AE
t he

RDS es da fotowarar

350_SOC on

Figure 1-17 Debug a New Project

t o

t heCld ®ke I'De e g i)
Fd ghltigggi n g,

st a

rt

A Debug - 26350 demo/src/bsp/ae350/start.s - AndeSight RDS v5.1.1

- [m] X

Fle Edit Navigate Search Project Run Window Help
R R R N T R T LM A | R ek aceer] . 5| T @R
¥ Project Explorer 2 = 0 Debug 2 B % 2. _n| i 2 T 5 0O |[®=Variable = 0 Memol = 8
/) pl 2 A y
BES < ~ 5 Process " e et |ea ~
v 15 2350 demo v o Thread #1 (Suspended : User Request) Name Type Value
> 4 Binaries = start() at start.5:34 Oxc
> [ Includes » gdb(8.2.50.20190522)-0 w
> (& Debug A Andes Project C ( main.c (@ config.h (@ start.s = B8
Vi sre la gp, _ global_pointer§ ~
> &= bsp .option pop
> (= demo I B X
/* Initialize st ter */ ; =
2 22350 demo Debuglaunch 1o to, otee e 11)f Registers 52 =1
mvsp,;a £ =8 E‘r{jx‘_‘#lwﬂ‘nqﬂﬂ -
#ifdef _ nds_execit Name ~
/* Initialize EXEC.IT table */ > Al Registers
3:[:a;i¥iTE¥gASE* > &% General Purpose Registers
8 Target Manag &2 - 0= Oulline} = 0 #endif ’ » &% Floating Point Registers
& = 5 ¥4 RISC-V ctandard machine made € ¥
. =N =R #ifdef riscv flen < >
~ 5 Running Target /* Enable FPU */
B ADP-AE350-A25-GOWIN ICE-ICE: 9902 1i t@, MSTATUS_FS
-+, csrrs 1@, mstatus, t@
> 5P Targets ¥ |[eeBre @ Mo |[BDe| = O
= R X 3| w &g -
& Conso i _[2] Probl | ] Prope | & Termi | [G] GDB C| = Disass| = O = |
X% BEEEFE 2D -9
ae350 demo Debug [MCU Program] ae350 demo.adx
S0 . -
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8. Enter th
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|l bar to

g resul ts

p elk"s,=8"¢="I' voen,
control

t hrou

register. view, FaguadBown

Figure 1-18 Debug View

debugging
gh ot her
i n

A Debug - ae350_demoysrc/demo/main.c - AndeSight_RDS v5.1.1 - [m] x
File Edit Source Refactor Navigate Search Project Run Window Help
Al s~ [ R~ - B E-S--F- -0~ = L CR el
Quick Access| | @?l e G| 4
[ Project Explorer &2 = g Debug % B % > D ® | iP o0 ¥ 7 O || Variable 2 [ Memoy = B8
s B2 g % oy
B% =|| v Proces - A EEE
~ =5 22350 demo ~ o Thread #1 (Suspended : Breakpoint) Name Type Value
> #F Binaries = main( at main.c:123 Oxled8
pil Includes +=_odh(A.2.50.201805221-0 hd
> (= Debug A Andes Project ¢ [[6 mainc % 6 configh | Bistarts | = 0O
v src 113 demo_mm( )3 n
114  #endif
re :;p 115
> (= demo 116 // Run multiple peripherals interrupts demo B =
) 22350_deme Debuglaunch 117 #if RUN_DEMO_INTR §lt Registers 52 - | =
- 118 demo_intr(); |5k Gt | g we =
119 #endif s ety
128 Name @
121 /{ Run waterfall led demo > K4 all Registers
122 #if RUN_DEMO_LED Fry .
—— = - dend_Ted(): s M4 General Purpose Registers
W Target Manag 52 G2 O“"'"e] g 124 gendif > 54 Floating Point Registers .
slemam v = i v
+ . 7
v 3¢ Running Target 127 // User application codes
‘BE ADP-AE350-A25-GOWIN ICE-ICE: 9902 128 /!
-+, 129 A 3 =
> B Targets . o 9 Bre X . BA Mow QDEW 8
o A . X 5 1w BES <
B Conso 2 ~_[&] Probl ] i Pmpa},@ Terml) [Gl DB C] Dlsassw = O X % & ‘ BE%
AR BEEREE B~~~
ae350 demeo Debug [MCU Program] ae350_demo.adx
Writable Smart Insert | 123:1 A gE v
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9.

FTDI USB programmer
siimu lttoa nt ehoeu sJITYA Gc d mrt
deéliet o p2ie n(tFildaosahr dB.u r n

Gowi n
and

t he
host,

| nsert
the PC

the FPGA on the

on the RDS software toolbar to | aunc
downl oad the software, paogslaongu mign bi
1-1 9 ulsfi@gwi n FTDI USB programmer and
téh downl oad, yolUlumugtxkxbrdaoheek " optio

"Cabl e Scitab ogg,s s h oPRnwing d-ené

Figure 1-19 Download Software Project

A C/C++ - 22350 demo/src/demofmain.c - AndeSight RDS v5.1.1 — [m] x
Fle Edit Source Refactor Navigate Search Project Run Window Help
A0 -GG & id-[a] wie-0-0-v- ¢ [psscnce]| @ [ @
i) Project Explore &% = O |[/Al Andes Project Creator [€ main.c & = 8
BB T 0 eieiirsaeceeriannsseeerans s seebaAns s ee e AAns ot AARn S o AAnnsme b Ann s seeniaa 2
s 2
v =5 26350 demo 3 File noc
#¥ Binaries 4 Author inSemicoductor
@l Includes 5 chip 58_50C
6 * Function : Main functions
= Debug N
v [= src 8
bs 9
&d P 18/ INEludes == m s e e e
& demo 11 #include “"demo.h™
=| ae350_demo Debug.launch
13
14 // Definitions -
15= int main{void)
: /1 User application codes
B Targ 2 5= Outli = 8 a /
| B o = 20
- h Em 21 // Run UART demo v
% Running Target
o Targets
&) Console &2 . [ Properties|[2 Problems| {® Terminal | s Function Code Size | il Static Stack Analysis = 8
O3 M- A& ME -
CDT Build Console [ae350_demo]
text  code rodata  data bss dec hex filename ~
9832 8398 634 @ 720 9882 2643 ae35@_demo.adx
Finished building: output/.PHONY.size
16:28:53 Build Finished. & errors, 8 warnings. (took 14s.135ms) v
< >
£ ae350_demo |

Figure 1-20 Cable Setting

]Jo HOT shew at startup
D uzing ftfux driver ]

Save

Wi Cable Setting ? X
Cable: IGowin USE Cable (WINUSE) v]
Port: Gowin USE Cable (WINUSE)/0/404/null  ~
Fraguency: 15MHz e
Custom LFT Query/Tetect Cable

Cancel

Not el

RiscV_AE350_SOC debugger includes Gowin FTDI USB programmer, Andes
AICE debugger, Olimex debugger, and others. Gowin FTDI USB programmer is
recommended. It supports the FPGA and CPU in sharing Gowin FTDI USB
programmer and WinUSB driver.
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lilntroduction to RDS Software 1.Hel p Docu

1.7 Help Documents

The RDS software user manuals, tool
manuals and other supportedomamemai s ca
Wi ndow View by selecting "Help > Docum
software main ménguadlé&s shown in

Figure 1-21 Select Help > Documents Window

A C/C++ - - AndeSight RDS v5.1.1 - m} *
File Edit Source Refactor Mavigate Search Project Run Window Help
A - | & ~ i - % 4O~ Q-5 - @ HelpContenss [Quick Access] | B | @B 4
%’ Search
5 Project Explorer 2 = B || /A Andes Project Creator & = g
- Show Contextual Help
=% - Connection Configuration . . . ge
& 2e350_demo O Simulator | Andesim < Show Active Keybindings... Ctrl+Shift+L Create Project...
&y Tips and Tricks...
Chip Profile (Double click - Cheat Sheets...
Chip Profile Name Documents Window
~ GOWIN-AE350 Check Update
ADP-AE350-A25-GC Install New Software...

3] License Content

A About AndeSight RDS v5.1.1

B Target Mana 52~ 0= Outline] = B
BINER =] = || Project Creator| Preferences
= Running Target
;IWargetf 9 B Console [ Properti [[2 Problem | & Terminal [illy Function |l Static St |3 Call Hier B Docume 2 = B8
F

[Find v 0 b des BB

Figure 1-22 Documents Window

% Breakpoints | G Debugger Console Decuments Window &3 = B8

i VB2 G LA EE
MRM1025-1.2E_Gowin RiscV_AE330_50C RDS Software Release Mote,pdf
MRMN1025-1.2_Gowin_RiscV_AE350_SOC_RDSE{EE#iHEE pdf
MUGT1025-1.2E_Gowin RiscV_AE350_50C RDS Software User Manual.pdf
MUG1025-1.2_Gowin_RiscV_AF330_SOC_RDSENEFE I pdf
MUGT026-1.2E_Gowin RiscV_AE330_50C RDS Software Installation Guide, pdf
MUG1026-1.2_Gowin_RiscV_AF350_SOC_RDSEN{EZSEIER pdf

1.8 RTOS Source Code

The RDS software installation direct
the |l arge RTOD$oswd BEr®RitAeeaEB 50 BSO®OC€ated in
"AndeSi ght \dReDnbca"s,5 & h oTwanb 14len

MUG10-253 E 1414)5




1l ntroduction to RDS Software

1. BTOS Sourc

MUG10-253 E

Table 1-1 RTOS Source Code

RTOSource Co

Description

ae350 rtthre

RTOS -TRAlr ead

St and eaervee | sopfrie

ae350_zephyr

RTO3ephyr
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2 Create and Build a Software Project

You can create a new software projec
project into the workspace. The proces

source files ot aosgkenwaméeprnojexecut a
called building.

2.1 Create a New Project

2.1.1Create a New Project

1. After the RDS software starts, Tocat
A"( Andes Project Creator) on the RDS
"ConnectifomguC€aériogrect 'LaanntQluiamgePr of i | e
t hen dcoluibclke t h®Chs @l ePotoddllieck " Create
to create a softwarfeg@fiej ect, as sho

For exampl e:

Connection Configuration: | CE
Pr oj ecanguage: C

Chip Prof i-AE35 BCORVE BIEAR &EOWI "N

MUG10-253 E 161 4)5




2Create and Build a Software 2.0reate a Ne
Figure 2-1 Project Creator View
A C/C++ - - AndeSight RDS v5.1.1 — O x
Fle Edit Source Refactor Mavigate Search Project Run Window Help
Ay~ | & ~igh ~ Bl -0~ Q= G v v |uick Access| | 5 | | @ 45
I7 Project E 3 = O ||/A Andes Project Creator &2 = g
=5 ¥ Connection Configuration Prefert Language
(O Simulator | AndeSim OC++ Create Project...
Chip Profile (Double click to create project...)
Chip Profile Name Chip ID CPU
~ GOWIN-AE3S0
ADP-AE350-A25-GOWIN ADP-AE350-A25-GOWIN [A25]
AT 2~ So| = 0O
2| B & < || Project Creator| Preferences
gi:::gn::sgﬁrgel & Console i3 [ Properties | [£ Problems | & Terminal |l Function Code Size | [llls Static Stack Analysis :'“Call Hierarchy = 8
No consoles ta display at this time. T
0 items selected 5l A
The configuration options in the
Tab2-l
Table 2-1 Configuration Options
Opti on Configurati|Description
Connection C(¢(Simul &anadr Si|No connection to targ
| CEI CE Connect theéodebheggearg
The debugger, sudh Nas
Gown FTDI UrSBe mp,r ogrr aOl
Gowin FTDI USBi progr a
recommended.
Project Langy|C C programming | anguag
C++ C++ programming | angu
Chip Profile|GOWI-AE350:- |Specify RiscV_AE350_S
AE3 AR &H5OWI N
2.1l n the " C Proxj,ecstp'ecdifayl acheb Proj ect

MUG10-253 E

Project type

For exampl e:

and Tool chai nFBki g@-B.d

Pr oj ectaen3bne de mo
Loc aithiiPbh®or kspace

171 4)5
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2Creat e

and Build a Software 2.0Qreate a Ne
Project type: Empty Project
Tool chaingilnfmdeB 2! e
Figure 2-2 Create a C Project
A C Project O b
C Project —,
Create C project of selected type
Chip Profile: ADP-AE350-A25-GOWIN
Project name: aeESD_demo|
Use default location
D:\RDSS5\workspace\ae350 demo Browse...
default
Project type: Toolchains:
v = Andes Executable | [ nds32le-elf-meulib-v5 -
& Empty Project nds32le-elf-meulib-vad
® Hello World ANSI C Project nds32le-elf-meulib-v5f
(= Andes Shared Library nds32le-elf-newlib-vs
(= Andes Static !_ibrar'_',r nds32le-elf-newlib-vad
(= Makefile project nds32le-elf-newlib-vsf v
[ Show project types and toolchains only if they are supported on the platform
'i?:' = Back MNext = Cancel
The option cionnftihgeurG tRroonjsect di al og
Tab2-2
Table 2-2 Configuratio n Options
Opti on Configuratio|/Description
Project tyEmpty Projec|Creanemmty project
Tool chainsinds 3@Hme ulviSsb [The RD®asefsupports the
nds 3@HInmfe udvislg |comi | ati on tool cNawhBb
nds 3&@lHme uivish Newlib is a C software
nds 3@lnfe wivisb |[SYsStems.
nds 3&lInfe wivis i MCUI i b i s an optimized
nds 3@ Infe wivis b I!brary for MCP sampap Il iecrd
size than Newlib.
Project naé TR name of the softwar €
the following -®hlar@c¥%te?r
Location Use defaul't The software project pa

MUG10-253 E
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2Create and Build a Software

2.Qreate aeNe

3. Specify the depl oyment

platform and

or " Rel easé€", narmsd "¢l Facsk@sBheo wn i n

Figure 2-3 Select Platforms and Configurations

Ac Project O =

Select Configurations ——

Select platforms and configurations you wish to deploy on

Project type:  Andes Executable
Toolchains: nds32le-elf-meulib-v5

Configurations:

B Debug Select all

i) Release
Deselect all

Advanced settings...

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

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

L/:?;' MNext = Finish Cancel

2.1.2Import an Existing Software Project

MUG10-253 E

Refer to the following
the current workspace:

1. Select "File > I mport?"
showriigmRd.e

steps to

on

t haes ma i
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2Create and Build a Software

2.Qreate a Ne

MUG10-253 E

Figure 2-4 Select File > Import

A C/C++ - - AndeSight RDS v5.1.1
File Edit Source Refactor Navigate Search Project Run Window Help

New Alt+ShifteN> O - g7 oo } = | BB
Open File... :
. Dikitiin ‘ e =0
(3 Open Projects from File System...
Recent Files , en Configuration Project Language
_— » Create Project...
Close Chel+W tor | AndeSim @ICE ICE ®c OCc++
Close All Ctrl+Shift+ W File (Double click to create project...)
Save Ctrl+5 file Name Chip ID CcrPU
Save As... IN-AE350
Save All Ctrl+Shift+S P-AE350-A25-GOWIN ADP-AE350-A25-GOWIN [A25]
Revert
Move...
Rename... F2
Refresh F5
Convert Line Delimiters To »
Print... Ctrl+P
{x Import.. ator | Preferences
© Export.. 52 [T Properties| [l Problems| & Terminal |tk Function Co | il Static Stack |23 Call Hierarc = O
Properties Alt+Enter e
Switch Workspace , s to display at this time.
Restart
Exit

- ] X

2. 1ln the "I mport

Wor kspace", and

di alog box, select

cli EkgBlext", as

Figure 2-5 Select General > Existing Projects into Workspace

A Import

Select

Create new prajects from an archive file or directory.

Select an import wizard:

type filter text

O X

R2g

v [= General
J& Archive File
=% Existing Projects into Workspace
[} File System
1 Preferences
[} Projects from Folder or Archive
= CfC++

@' = Back Mext =

Finish

Cancel

3. Sel ect "Select
from the file
compressed fil
showriigm-6.e

system,

e

root

of

directory" t

on mpelrécta

the software

2 QL 4)5

s ho

O i m
"Sel
proj



2Create and Build a Software 2.Qreate a Ne

Figure 2-6 Import Projects

A import ] *
Import Projects ;_;I .
Select a directory to search for existing Eclipse projects. L Af
(@) Select root directory: || V| Browse...
(O Select archive file: Browse...
Prajects:
Select All
Deselect All
Refresh
Options

[]Search for nested projects

[JCopy projects into workspace

[JClose newly imported projects upon completion
[[JHide projects that already exist in the workspace

Working sets

[]Add project to working sets New...
Select...
':?3' = Back Mext = Finish Cancel

4. I n Tmeport "Rrnajleogt Dox, sel getctt be cof
file you want t"8el enpto"roff@pelé@and ©rcimp okt
the software project

5. After selecting the software project
projects into workspace" Ringaide i ck "
Note that you must select " Copy proj
i mported zip file.
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2Create and Build a Software 2.2o0f t ware Pr

Figure 2-7 Select Copy projects into workspace

A Import O ®

Import Projects —
Select a directory to search for existing Eclipse projects. Af

@) Select root directory: |EARDSS\workspace\ae350_demo V|E Browse... i

() Select archive file: Browse..
Projects:

ae350_demo (EA\RDSS\workspace\ae330 demao) ‘ Select All
Options

[[]Search for nested projects

] Copy projects into workspace

[JClese newly imported projects upon completion
[JHide projects that already exist in the workspace

Working sets

[JAdd project to working sets Mew...
Selec
lf?} = Back Mext = Einish Cancel
6. The i mported software project is dis
Vi ew.

To ensure that you can successfully

software project, the RDStd@ef tchampe aut
configuration, toolchain and connectio
software project. I f the RDS software

configuration or toolchain or connect.i

i mported software praojee @tr,o mmpd fsen ot & etl te
alternative.

2.2 Software Project File

After creating a software project in
Il mport an existing source code file or

2.2.1Import an Existing File

1. I n the Project -Ekpthreo sekbwctraghbof
select é"flMmpmnrttide whr ane nu, | &9 gLBewn
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2Creat e

and Build a

Software

2.2oWdr e

Proj

Figure 2-8Sel ect

|l mport é

Amdofiols APE LS4 A

A c/Cs -
File Edit S
A~

75 Project Ex) &

MNew
Show in Local Terminal
Copy

Paste

Delete

>
>

Ctrl+C
Cirl+V

Delete

Window Help
A L
Creator &1

figuration

=

Project Language

[m] X

) 0 4

= 0

= ae350_

Paste As Link

deSim ~ @ICE |ICE ~

®C OC++

Create Project...

5 26350 den &

Source
Move...

Rename...

Import...

C. B

Export...

Build Project

Clean Project
| Refresh

Close Project

B Target Mz Build Targets

Index

Build Configurations
& Runnin 9
& Target: Build Settings

Target Configuration

LN ]

Flash Burner

Validate
Run As
Debug As
Profile As

#* O

Compare With
Restore from Local Histary..

File Explorer

n the "
"Finish"

| mport
Fai sg @sPheo w n

uble click to create project..)

ame Chip ID
50

F2

F5

‘references

Crl+ isplay at this time.

CPU

FO-AES -GOWIN ADP-AE350-A25-GOWIN  [A25]

[T properties [2 Problems 4B Terminal | iy Function Co | fllly Static Stack % Call Hierarc

A

M-

Figure 2-9 Select General > File System

i n

élm ort
p

Select

Select an import wizard:

type filter text

Import resources from the local file system into an existing project.

v [= General
B Archive File

[} File System

] Preferences

= CfC++

22 Existing Projects into Workspace

[} Prajects from Folder or Archive

?\' < Back

Einish

Cancel

3.1l n the "
i mport,

MUG10-253 E

Boowski

Fi |l eb ®y setne ne"r
ck""

t o

search f

" di al o gSybsotxe m"s,e | aencct

diheel qpgat h t o

or
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2Create and Build a Software

2.2o0f t ware Pr

4. I n the middle of thex "thhiel d esfyts tceonh"u nth
path to the file you want to i mport,
included in this path. Selectt the fi
column, specify the software project
fol"dext box, and clickig&i,mi sh", as

Figure 2-10 Select the Imported File

A Import O *

File system (G

Import resources from the local file system. k‘fl z’;

From directory: |D:\AndeSightS_RDS\worl-cspace\aeESD_dsp\src\demo V| Browse..
= dema [€] demo_dsp.c
Filter Types... Select All Deselect All
Into folder: |a5350_demo Browse...
Options
] Overwrite existing resources without warning
[]Create top-level folder
Advanced ==
l:?} = Back Mext = Cancel

5. Return to the Project Explorer view
i mported to the software project

2.2.2Create Source/Header File

1. Ri gahlti ck on the selected software prc
Fil e"eaodrer”™ H-i | e " -dforwmonm mehmeu , d rdspgaulr ®ewn i

MUG10-253 E
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2Create and Build a Software 2.2o0f t ware Pr

Figure 2-11 Select New > Source File or Header File

A C/Cs - - red-cistinne.c1s — 5 ”
. . New > % Project.
File Edit So
Show in Local Terminal > [§ File :
A s @@+
_— CteleC % File from Template
P Projectinp £ Y SRS = =g
Paste Cirl+v Folder
3 Delete Delete (& Class
&% ae350. d . - Create Project...
- Paste As Link K Header File g
Source >|[¢ Source File
Move... a9 Source Folder
Rename... 2 B o+ Project
i Import.. Canvert to a C/C++ Praject (Adds C/C++ Nature)
i Export.. ™ Example.
Build Project 4 Other... Crl+N
Clean Project
Refresh F5
Close Praoject
Build T i >
48 Target Mar S TR
Index >
i . eferences
%, Runni Build Configurations >
S Running = = . c 2 -, 2 = 0
2 Targets Build Settings [T Properties | [2] Problems | ™ Terminal| fllls Function Ce | il Static Stack | 3® Call Hierarc
-
B Target Configuration T
& Flash Burner Culys  Play atthis time.
Validate
J RunAs >
15 Debug As >
Profile As >
Compare With >
Restore from Local History...
&S 2250 dem (= File Explorer ] (SR

2.l n the "New Source File" or "New Hea
name of the new source/ header fil e, i
select a templ at édfammwnt hé st Templgat, e
and click "FinRisch@-6,2 as shown in

Figure 2-12 Create New Source/Header File

A New Header File O *
Header File

Create a new header file. L
Source folder: |a|3350_demo | Browse...
Header file: |new_ﬂ|e.h |

Template: ‘«Mone> i~ || Configure..

3. Return to the Project Explorer view
source/ header file in the -skiekted s
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open this file and start writing cod

2.3 Target Configuration

The tar getonconofri gtuhreatsiel ecwieldl soVv ¢ wair
the default settings for target manage

Refer to the following steps to set
software project

1. Righlti ck to select a softWwWaargetroj ect
Configurationdowmolmi stheFag@fpBown i n

Figure 2-13 Select Target Configuration

A C/Cis - - Amdmrictepnc.cas — c »
New >
File Edit So indow Help

2 - N .
A - Show in Local Terminal - v v : s | E @ %
= 8

Copy Ctrl+C

7 Project Exp = reator

Paste crlsv
Delete Delete  |guration Project Language
Paste As Link deSim | @ICE [ICE v @®C OC++ Create Project..

Source >

1S ae350 d x

ble click to create project.)
Move...
e Chip ID cPU
0

g Import.. D-A25-GOWIN ADP-AE350-A25-GOWIN [A25]
Expart...

Rename... F2

Build Project
Clean Project
Refresh F5
Close Project

B Targettar B0l Torgets »

Index >

% Running Build Configurations > ez : ‘ . . — .

2 Targets Build Settings [T Properties | (2] Problems| & Terminal |y Function Co | filly Static Stack | .3® Call Hierarc
@ Target Configuration ~ -
R

Flash Burner Cirl+® play at this time.

Validate

@ Runas

45 Debug As
Profile As
Compare With

vov v v

Restore from Local History...

S 20350 dem (= File Explorer ] (3 A

2.1l n the "Target Conftsebecatl €hf pdPabbdg!
"Browse..."Figgfiédhown in
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2Create and BubPiddj ectSoft war e 2.Barget Cont
Figure 2-14 Select Chip Profile
A Properties for ae350_demo [m] X
type filter text Target Configuration - v
Resource
Builders
w C/C++ Build Configuration: |Debug [ Active] | | Manage Configurations...
Build Variables
Environment
Logging Apply to All Configurations.
Settings Chip Profile
Target Configuration
Tool Chain Editor ADP-AE330-A25-GOWIN Browse...
C/C++ General
Project Matures
Project References (BRSNS
Run/Debug Settings Connection Configuration
Task Tags (CSimulator AndeSim ~  @ICE ICE | Bus1Port1[GWUSB-S>=vd]]
Validation
Arguments Settings
ICE Misc Arguments |
Clean and Rebuild Project
[ Clean project
[ Build project
< >
@' Apply and Close Cancel
n n H 1 H
I n the Select Target di allomgt ibox,, s

MUG10-253 E

such RBRAE3MAREOWI

Nll

Cli

c k

"Senckcse I Tootl

t ool chai n-dionwnt He sdr, o p tedifc wis8i58 ndsB&heCl

"OK", as FdlgaMire i

Figure 2-15 Select Targets and Toolchain

n

A select Target

Select Target: [Current: ADP-AE350-A25-GOWIN]

Connection: | Local ~

rsei/[LOCALHOST/~target/ADP-AE350-A25-GOWIN

A }:D Targets
ADP-AE350-A25-GOWIN

Toolchain

[15Select Toolchain: [Currently used: nds32le-elf-mculib-vSE

[ nds32le-elf-meculib-v3

nds32le-elf-meulib-vsd
nds32le-elf-meulib-vaf
nds32le-elf-newlib-v5

Cancel
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- Specify the connection configuratioc
shown in

- Bus 1 Port-S1>F@WU3B
3. Fi gafé

For exampl e:

| CE

- I CE

- Bus 1 Port-S1>F@WU3B
Figure 2-16 Select Target Settings

A Properties for ae350_demo m] *
type filter text Target Configuration - v
Resource
Builders
s C/C++ Build Configuration: |Debug [ Active ] ~ |  Manage Configurations...

Build Variables
Environment

Logging Apply to All Configurations.
Settings Chip Profile
Target Cenfiguration

Tool Chain Editor ADP-AE350-A25-GOWIN Browse...

C/C++ General
Project Natures
Project References

Target Settings

Run/Debug Settings Connection Configuration
Task Tags O Simulator | AndeSim | @ICE [ICE | Bus1Port 1 [GWUSB-S>=vd1] ~
Validation
Argurments Settings
ICE Misc Arguments ||
Clean and Rebuild Project
Clean project
Build project
< >
I f you choose to connect the | ocal t

automaticalligplday echhe aindsert dddanrdleGSE deb
Al CEl Ndebuggethe debuggi ndg itrmteertfar get b
be specified, -wsiurceh) "asor" S'DAuF(ioj - &s s ho\
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2Create and Build a Software 2.Barget Cont

Figure 2-17 Select Connection Configuration (Andes AICE-MINI+) Debugger

A properties for ae350_demo O X
type filter text Target Configuration T T
Resource
Builders
v C/C++ Build Configuration: Debug [ Active ] ~| | Manage Configurations...

Build Variables

Environment

Logging Apply to All Configurations.
Settings Chip Profile
TaraE Sz ziian ADP-AE350-A25-GOWIN —

Tool Chain Editor
C/C++ General

Project Natures Target Settings

Project References Connection Configuration

Refactoring History

Run/Debug Settings (O Simulator | AndeSim ~ | @ ICE |ICE ~| | Bus 1 Port 4 [AICE-MINI+]
Task Tags g
Validation Arguments Settings SDP (2-wire)

DP (4-wire)

ICE Misc Arguments |

Clean and Rebuild Project
Clean project
Build project

@' Apply and Close Cancel

|l f yoweéowon FTProyYsS&thmerconfiguratior
showriigm-i 8

Figure 2-18 Select Gowin FTDI USB Programmer

A Properties for ae350_deme a X
type filter text Target Configuration T
Resource
Builders
v C/C++ Build Configuration: | Debug [ Active ] ~ | | Manage Configurations...

Build Variables
Envirenment
Logging Apply to All Configurations.

Settings Chip Profile
Target Configuration

Tool Chain Editor
C/C++ General

ADP-AE350-A25-GOWIN Browse...

Project Matures
Project References TEgd g
Run/Debug Settings Connection Configuration
Task Tags

Validation

O Simulator AndeSim | |@ICE [ICE  |Bus1Port1[GWUSB-S>=vd1]

Arguments Settings

ICE Misc Arguments ‘

Clean and Rebuild Project
[ Clean project
[ Build project

Cancel

~Y
©) [Aept and Cloce]

I f you Od honexe dethbeggenf i guration i s a
Fi gafie
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2Create and Build a Software 2.Barget Cont
Figure 2-19 Select Olimex Debugger
A Properties for 2e350_demo m] *
type filter text Target Configuration M T
Resource
Builders
v CfC++ Build Configuration: Debug [ Active ] ~| | Manage Configurations...
Build Variables
Environment
Logging Apply to All Configurations.
Settings Chip Profile
T A ADP-AE350-A25-GOWIN Browse..
Tool Chain Editor
C/C++ General
Project Natures Target Settings
Project References Connection Configuration
Run/Debug Settings T ———
Task Tags (O Simulator | AndeSim | @ICE |ICE | Bus 1 Part 4 [Olimex ARM] | v
Validation
Arguments Settings
ICE Misc Arguments ‘
Clean and Rebuild Project
Clean project
Build project
4. You can specify whether to cl ean
. . n .
completing the target configur"ati on
H H n H n H
option, aBig@B6&n" Chean project
s . . nn ..
software propjreocjte.ct""Buiisl dused t o
Figure 2-20 Select Clean and Rebuild Pro ject
A Properties for 2e350_demo (] X
type filter text Target Configuration T T
Rescurce
Builders
v C/C++ Build Configuration: |Debug [ Active] ~ | | Manage Configurations...
Build Variables
Environment
Logging Apply to All Configurations.
Settings Chip Profile
Target Configuration
Tool Chain Editor ADP-AE350-A23-GOWIM Browse...
C/C++ General
Project Matures X
Project References [risisetonas
Run/Debug Settings Connection Configuration
Task Tags (O Simulator | AndeSim ~| @ ICE ICE | Bus1Port1[GWUSB-S »=v8.1]
Validation
Arguments Settings
ICE Misc Arguments |
Clean and Rebuild Project
Clean project
Build project
< >

@]

s
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2Create dnd Baftware Project 2.@reate a Bu

selected software project

2.4 Create a Build System

Use GUI to select a build configurat
a build system for the selected softwa

2.4.1Specify Build Configuration

I n the Project -Ekptbhrehevselwectedhso
and select "Build Conf i gutrdaotwinonsi s> Seot
select a type of build configuFiaguma a
2-2'1

Figure 2-21 Select Build Configurations > Set Active

A C/Ce+  Amd-riobanne.cas - 5 »
ew >
File Edit bn  Window Help
Show in Local Termi > .
A - ow in Local Termina k - . A
G crl+C
) Project = 7Y i pet Creator 51 = o
Paste Chrl+V
o3 Delete Delete  Fonfiguration Project Language -
i 2o Paste As Link AndeSim | @ICE ICE + ®C OC++ Create Project...
s s | . i
auree [Double click to create project...)
Move... I
e 51 Name Chip ID CcPU
IAE350
g Import.. {E350-A25-GOWIN ADP-AE350-A25-GOWIN [A25)
i Export..
Build Project

Clean Project
Refresh 5|
Close Project

Build Target > |
B Target uild Targets |
Index y | =

1 R Build Configurations > Set Active > |+ 1Debug
un
E=E° Tare  Build Setfings Manage... 2 Release ion Co | ills Static Stack |3 Call Hierare | = O
1 =
|8 Target Configuration Build Al T
M Flash Burner Ctrl+* Clean All
Validate Build Selected...

O RunAs
45 Debug As

Profile As

Compare With

Restore from Local History...

1 as350,( & Fle Explorer ; 2 A

2.4.2Set Build Configuration

Refer to the following steps to set
software project

1. I n Project E»xgllaorcekr t\Wi eswe | ercitg a sof t w
select "BUflIdmSehwiwhgdp st, Fagushown
2-2 2
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Figure 2-22 Select Build Settings

A c/C++ Aedofiols DO T AT _ O >
ew »
File Edit un  Window Help
Show in Local Terminal > . m— .
Bo- -7 oo i} 5| EE
Y C Ctrl+C
I Project & copy ’ lect Creator &2 = 3
Paste Ctrl+V
e o % Delete Delete  [configuration Project Language ‘
= =2 Paste As Link AndeSim v | @ICE [ICE ~ @®C OC++ Create Project..
Source * |iDouble dlick to create project..)
Move...
Rename... r f Name Chip ID cPU
AE350
&y Import.. }.Esso-Azs-Gowm ADP-AE350-A25-GOWIN [A25]
7 Export.
Build Project

Clean Project
Refresh F5
Close Project

}ETarget Build Targets >
Index b
% Rur Build Configurations > [ Preferences —
% Tar Build Settings ] Properties| 2] Problems | & Terminal | illls Function Co | ills Static Stack |5 Call Hierarc = 8
& Target Configuration ke  [mi @
M Flash Burner TS display at this time.
Validate
QO RunAs >
45 Debug As ]
Profile As »
Compare With >
Restore from Local History...
15 ae350_ (= File Explorer : ¥ B

I n Seeét'idn@d og 'Tow| ©Ghteathi nlgisst s al |l t
options that can be configured, so con
application requi Fegp@g88s, as shown in
Figure 2-23 Tool Settings Tab

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

# nds32le-elf-meulib-v5 Configurations
w 53 Andes C Compiler
(&2 Preprocessor
(£ Symbols
(&2 Directories
(22 Optimization
(2 Debugging
& Warnings
(# Miscellaneous
w 83 Andes C Linker
¥ General
2 Libraries
(£ Miscellaneous
(£ Loaded Address
~ B Andes Assembler
(£ General
~ B NM (symbol listing)
(& General
~ [ Readelf (ELF info listing)
& General
w 83 Objdump (disassembly)
¥ General
w 53 Objcopy (object content copy)
& General
w 53 Size (section size listing)
(£ General
~ B LdSaG Tool
(& General
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2. Sel ect "Andes
of the header f

the path
Fi gapaéd

For exampl e:

"${wor ksp
"${wor ksp
"${wor ksp
"${wor ksp
"${wor ksp

"$ { wor ksp

C Compiler

> )D'i rteoc tsopreic
il es referen

ace _alnmoect://sHr{cPrbBpsjpN ae 350}

ace |
ace _|
ace _|
ace _|

ace |

oc:/ ${Pr'oj
oc:/ ${Proj
oc:/ ${Proj
oc:/ ${Pr o]
ocC :debnf'tPir o]

Figure 2-24 Select Andes C Compiler > Directories

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

(£ nds32le-elf-mculib-vS Configurations
v &3 Andes C Compiler
@ Preprocessor
# Symbols
(¥ Directories
(%2 Optimization
(2 Debugging
(&2 Warnings
(£ Miscellaneous
~ B Andes C Linker
(& General
(& Libraries
(£ Miscellaneous
(# Loaded Address
~ B Andes Assembler
¥ General
w BB NM (symbol listing)
& General
~ 83 Readelf (ELF info listing)
&2 General
~ B Objdump (disassembly)
(£ General
~ &) Objcopy (object content copy)
(& General
~ [ Size (section size listing)
& General
w 83 LdSaG Tool
¥ General

Include paths (-1}

"${workspace loc:;/${ProjName}/src/bsp/ae350}"
"${workspace_loc;/${ProjName}/src/bspfconfig)”
"${workspace_loc;/${ProjNamel/src/bsp/driver/ae350)"
"${workspace_loc:/${ProjName}/src/bsp/driver/finclude}"
"${workspace loc/${ProjName}/src/bsp/lib}"

Name}/ src/ bsrg
Name}/ src/ bsrg
Name}/ src/ bsrg
Name}/ src/ bsrg

Name}/ src/

a8 8 5l &

*$lworkspace loc:/$(ProjName}/src/demo)”

3. Sel ect "Andes

|l evel and

code

C Compiler
mod e | of

> Optimizat
t hkei g@# & war e

3 8L 4)5
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Figure 2-25 Select Andes C Compiler > Optimization
® 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  ~
v [y Andes C Compiler ; :
@ Preprocessor Code Model imedium ~
# Symbols Other optimization flags
& Directories [ Link Time Optimization (-fito)
%: gpl:m\z?l\on Remove unused function sections (-flunction-sections)
# Debugging . .
2 Warnings Remove unused data sections (-fdata-sections)
# Miscellaneous
v B3 Andes C Linker
#2 General
 Libraries
% Miscellaneous
# Loaded Address
~ &) Andes Assembler
2 General
v 85 NM (symbal listing)
% General
~ ) Readelf (ELF info listing)
# General
v 5 Objdump (disassembly)
= General
v 83 Objcopy (object content copy)
= General
~ &3 Size (section size listing)
& General
w 8 LdSaG Tool
% General
Optimization optTab®d3% are shown i
Table 2-3 Optimization Options
Option Configuration Description
Opimization Level -O0: Do not opt|Control the
-0g : Optimize f|between the
better debug@laffperformance
0l1: Optimize f|Size in soft
R in accordanc
-02: Optimize m _ _
) ) application
-03: Optimize m )
_ _ requil rements
-Os 1: Optimi ze
-Os2: Optimize
-Os : Opti mi ziez em
Code Model smal | A's s h oTwanb 2i4n
medi um specify the
| arge i ndicatinogtt
and data siz
Ot her optimization]|é Ot her-speeri fi
optimizati on
Link Time Opttwm)zatEnabl e/ di sable|{Used to opti
time of prog
Remove unused functEnabl e/ disabl e |Usedr dmove

MUG10-253 E
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Opti on Configuration Description

ffunseicohons) unreferenced
instructions

Remove unused -ddattagEnabl e/ di sabl e|Used to remo
sections) unreferenced
dat a

Table 2-4 Code Model

Code Segmet ext dat a rodat a

smal | 32bit addressing spac

medi um

|l arge
The RDS software compiler has a numb
opti mi Zlatb2-Eelnissme ©6 t he common compil e
options used to control different type
Table 2-5 Optimization Options
Optimi zat|Opti on Description
Code size|-Os1l This option enabdiemse mi mti immine
Performance is still concern
-Os 2 This option enables partial
performanc concern.
-0S3-0¢) This option wor k@s tdet isamet @&
code size optimizatyi eares. oRei
with this option.
-0z Supported by LLVM only, t{Diss
optio to enable all code si
may seriously drop with this
Code spee|-0O3 Someti mes the code sizbkl pawgf
option is applied.
This i s -3e caalussoe-fiimgIluineest i ons
expand the content of callee
for enabl e®d39gptiTonavatd such
optimization, jfusanlfismect hens
funtobpygUse with GCC:
Unr ol | |l oops whose number of
at compile time or upon entr
set of heuristics to estimat

MUG10-253 E 3 %1 4)5
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Optimi zat|Opti on Description
Use with LLVM:
The comphialse a set of heuri sti
unr ol | l oop or not, even if
wh e the |l oop is entered. Th
run more slowly if it | oses
-f un-adlololUse wC€CC€h G
Unr ol I al | |l oops, even if th
wh e the |l oop is entered. Th
run more slowly if it | oses
Use with LLVM:
This option is accepted but
-mal wayns |[Enforbgésedal i gnment on jump
and function entries. The tw
performance penalty due to m
def ault ©Opplli @cd0salidis2@Qs 3, -@Qan)d
since theyl maynstltegbhe code s
-mcpu- or |[Optimizes the program for th
mt une specification of the CPU-nanm
mcpu=a2itamae =a2siesi es. Both
optimize the program accohda
pi peline | atency.
Undefined|-f nbel-eau-é&l n the C | anguage standard,
behavior poi rctheerctkder ef erence null pointers, a
resides there. However, this

cases, lepgpfecti a¢émbedded pl atf
dereference the memory addre
f nlbel-eu-podi ctheerc ks t o tell the
optimize out null pointer ch

-f not F i
al i asi

ct
ng

In the compiler Bbamewobrkcti
optimization on the assumpt.i
rules applicable to the | ang
contains pointer casting, it
Therefore, it would beadteitng
your progr ams. I f you mdato u
st railcitasi ng i s recommended.

result may be unexpected.

-f wrapv

The C | anguage standard cons
value is undefi neand®ed awa loird
must never generate signed o
expression and the compiler

optimization under such cond

MUG10-253 E
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Optimi zat

Opti on

Description

code contain
f wr ap vh,
wrapping.

twehlilcs t

signed owverf
compil er t

i ng
he

-mf ma

The ogtmaon s

mul t-adgpd y( FMA) i

RDS Compil er
f 1 oaptanin gmat h
precision. I
754, -ninsdema

to

used to-ppemear dtue
nstructions.
to increase the
optimization wh
f you need a pro

di sabl e this o

4.

Sel
of

ect
t he

"Andes
sof twar e

C Compiler >

Debugging
as

propeét,

For

Debug

exampl e:

‘Mawxe ImgmB) (

Figure 2-26 Select Andes C Compiler > Debugging

® Tool Settings Build Steps

(£ nds32le-elf-mculib-vS Configurations
v &3 Andes C Compiler
@ Preprocessor
# Symbols
(¥ Directories
(%2 Optimization
(22 Debugging
(&2 Warnings
(£ Miscellaneous
~ B Andes C Linker
(& General
(& Libraries
(£ Miscellaneous
(# Loaded Address
~ B Andes Assembler
¥ General
w BB NM (symbol listing)
& General
~ 83 Readelf (ELF info listing)
&2 General
~ B Objdump (disassembly)
(£ General
~ &) Objcopy (object content copy)
(& General
~ [ Size (section size listing)
& General
w 83 LdSaG Tool
¥ General

5. Sel ect
options

For

Ot her
f not railcitd s i

MUG10-253 E

Debug Level

Other debugging flags

Generate gprof infon

Build Artifact Binary Parsers @ Error Parsers

Maximum (-g3}

None
Minimal (-g1)

Generate prof inform ik

"Andes
for

t h

exampl e:

C Co

Default (-g2 equal to -g)

mpil er > Mi

scel
e softwiage@R@roject,

-¢-1 mg seslaggn g tfhndo@ | if toirinrta-mme i nt er
ng

371 4)5

shown i
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t war e

2.@r eat ed aSBut

Compil er

t o use:

gcc

Figure 2-27 Select Andes C Compiler > Miscellaneous

® Tool Settings Build Steps

(£ nds32le-elf-mculib-vS Configurations
v &3 Andes C Compiler
@ Preprocessor
# Symbols
(¥ Directories
(%2 Optimization
(2 Debugging
(&2 Warnings
(22 Miscellaneous
~ B Andes C Linker
(& General
(& Libraries
(£ Miscellaneous
(# Loaded Address
~ B Andes Assembler

“IVerbose (-v)

TlCode Coverage (--coverage)
_|Single Precision Constant
“1Apply HW DSP options

“lSupport ANSI programs (-ansi)

Build Artifact [5) Binary Parsers @ Error Parsers

Other flags

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

Zompiler to use | gec

~

MUG10-253 E
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¥ General
w BB NM (symbol listing)
& General
~ 83 Readelf (ELF info listing)
&2 General
~ B Objdump (disassembly)
(£ General
~ &) Objcopy (object content copy)
(& General
~ [ Size (section size listing)
& General
w 83 LdSaG Tool
¥ General
Mi scell aneous optiTam26are as
Table 2-6 Miscellaneous Options
Opti on Configuration Description
Ot her fl ags -c-f me s slaggreg tf hn=00 -f me s slaggregt h =N
bui if toirimrta-pnei nftrea| For matti ng erarno
st railcitasi ng téadef ault value
Code Cov-ermnagee alEnabl e/ di sabl e Code coverage a
Single Precisid(Enabl e/ disabl e FIl oapodoingt const
treat ed -parse csii nig
constants
Apply HW DSP ofgEnabl e/ disabl e Supports DSRdd S
option
Compiler to us¢dqgcc Applicable toVt
| | vm eltfool chain that
LLVM and GCC co
The RDS software compiler is bui
the gcc, as and I d options from GNU
LLVM. I n addition to the GNU and

s hown

t

f
an

LLVM
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provided for special features, such as
and code size.

The GCC compiler options foab2RdDS sof
Table 2-7 GCC Compil er Options

Opti on Description

-pasesx-t bdes Exit with highest error code fron
-hel p Di splay this information.

-t-ar-getk p Di splay target specific command |
-version Di spl ay compiilndrorwmearn s iomn .
-dumpspecs Di spl ay all of the built in spec

-dumpversion Di splay the version of the compil

-dumpmachi ne Di splay the compiler's target pro
-prisretardd hr s Di splay the directories in the co
-p rtil n b-y ienceeme Di splay the name of the compiler'
-pr ifntleeme=<I|i|Display t path to Iibrary
-pripmtmggme=<pDi splay the full path to compiler
-primutl ti arch |[Display thematlt azget GNUnor i pl et, uf¢g

h.

—

l'ibrary p

-p r imuttdtiir ect o(Di spl ay the root directory for ve

O || T ||| TS| TS| T | T
(¢]
—
c

(¢)

-pr imutH tiib Di spl ay t
search di

mapping between commag
ectories.

-

-primutto sdi r ect|Di splay the relative path to OS |

-prisrytsr oot Di spl ay t target I|ibraries dire

o || T
(¢]

-pr isryts rhoecatd-er |Di spl ay t
suffix

e sysroot suffix used t

-Wa, <options>Pass cemmar ated <optionbsl>eron to t

-‘Wp, <options>Pass cesmemmarated <options> on to t

‘Wl , <options>Pass cemmarated <options> on to t

-Xassembler </Pass <arg> on to the assembler.

Xpreprocesso|/Pass <arg> on to the preprocessor

Xl imk<ear g> Pass <arg> on to the | inker.

-Ssavitee mp s Do not delete intermediate files.
-save mps=<argbDo not delete intermediate files.
-necanonprceafli x] Do not canonicalize paths when bu

component s.

MUG10-253 E 391 4)55
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Opti on Description
-pi pe Usei pes rather than intermediate
-t i me Ti me the execution of each subprag
specs=<file>Override Ispielcts with the contents
std=<standar|{Assume that the input sources ar €
-sysroot =<dirfUse <di raescttchrey ¥ oot directory for
B <directory|/Add <directory> to the compiler's
-V Di splay the programs invoked by t
Preprocess only; do not compil e,
-S Compile only; donknot assemble or
-C Compile and assemble, but do not
0 <file> Pl ace the output into <file>.
pi e Create a position independent exe€
-shared Create a shared | ibrary.
-mabi = Specify integeri nganc afllldatgi cgopnven
-mac e Compile with ACE.
-mac®e2s = Argument for pa4$ s otuoc cACH rsamwsrl ad o
-mal wa@ay s gn Al ways align function entry, jump
-mar c h= Generate code -Y olrSAi(vee.ng .RIRBVG 41 M)
| owease.
-mat omi c Use atexmiemsi on instructions.
-mbf 16 Support BFLOAT16 conversion exten
-mb20282 Avoid conditional jump erratum
-mbr awmwolst =N Set the cost of branches to rough
-mcmodel = Specify the code model
-mc o n-mu lg = Specify confisguuati om @l i
-mc pu= -mcpu=PROCESSOR Optimize the outp
mt une=.
-mc t-@tr or Enable constructor/ destructor f ea
-mdi v Use hardware instructions for int
-mexecit Use special directivrem exeqg.uiitdeop
-me x piried iotc s Use %reloc() operators, rather tAHh
addresses.
Use hardware DSP instructions.

xvtector

Us

e vector i nstructions.

MUG10-253 E
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Opti on Description

-me xztbabcs Use RVB hardware instructzizlmss i ng

-mf di v Use hardwa-pei htodtivinde and squar e

-mf ma Generating fma instructions.

-mgp ns el ax Use speci al directives to guide |

-mi n n e rlnooospt I nsert the inneemost | oop direct.i

-mmo vhey t-ppeslr o o p| -mmo vbey t-ppesroop=N Set <N> bytes of
handled per |l oop iteration.

-mne 6bit Do not generate C extension instr

-mp |t When gendmpatci cgde, allow the ypse

-mp efestradk Attempt to keep stack aligned to

boundary=

-mr el ax Take advantage of | inker relaxati
instructions required to materi al

-mr estewvierogfger [Restrict magitstsemrpaiwi th even r eg(

regpair

-msavestore Use small er but sl ower prologue 38

-ms madlalf @ mi t =|{Put gl obal and static data small g
section (on some targets).

-ms t fail @ tg n Do not guenmdriagtneed memory accesses

-mt une=PROCES|Optimize the output for PROCESSOH

-mv h Enabl e Virtual Hosting support.

-mz f h Support -pZfehcihsalofmoif htoae xtngnsi on.

The LLVM compiler options fTab2-8DS
Table 2-8 LLVM Comp il er Options

Opti on Description

-#H#H# Print (but do not run) the command

B <dir> Add <dir> to search path forcibtihar

-C Only run preprocess, compile, and

-E Only run the preprocessor

-hethp dden Di splay help for hidden options

-hel p Di splay avail able options

0 <fil e> Write output to <file>

-necanonprceafli|Use rel ative ioalt epdt o canon
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Opti on Description
-pi pe Use pipes between commands, when p
-pr ifntleeme=<f|Print the ful]l Il i brary path of <fi
-pr #l ntb-fgienceeme |Pr i nt the | ibrary path for the cur
("l'ibgcc.a" or *.lai"bhcl ang_rt.buil ti
-pr imutkdtiir ect |[Print the directory name correspon
-pr imutH tiib Print the mapping from command | i n
-pripmte g Print the full program path of <nad

name=<prog>

-pnisearddhr s Print the paths used for finding |

-save mps=<vgSave intermediate compilation resu
-savieemps Save intermediate compilation resu
std=<value>Language standard to compile for

-sysroot =<vgSet rtohoet directory for headers and

-S Only run preprocess and compil atio
-t i me Ti me individual commands

-version Print version informatio

-V Show commands to run and use verbo
-Wa, <ar g> Pass the comma separ at etdo atrhgeu naesnstes
Wl , <ar g> Pass the comma separated argument s
-Wp, <ar g> Pass the comma separated arguments

=y

-Xassembl er Pass <arg> to the assembl er

Xl'inker <ar|Pass <arg> on to the Ilinker.

Xpreprocess|Pass <arg> on to the preprocessor.

X <language|/Treat subsequent input files as hadg

<value/ Set th4 RBS&C

-mabi

-mace2s=<val |Argument for pa4$®sotuc ceCH rsamwricad or .

-mac e Compil e with ACE

-mal wa@ay s gn Al ways align function entry, jump

-march=<val u/Set th4 RIr$8Gitecture

-mat omi c Use atomic extension instructions.
-mb 20282 Avoid conditional jump erratum
-mb22827.1 I nsert a NOP aftdry FSHW conditi onad
-mb22827 Il nsert a fclass.x after FDI V. x/ FS(Q
-mbf 16 Enable bfl6 support
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Opti on Description
-mcmodel =<va Specify the code model
-mct-dtror Enable constructor/destructor feat
-mdi v Use hardware instructions for inte
-mexecit Usepesci al directives to guide | ink
-me xdts p Enabl e DSP support
-me xztbabcs Use RVB hardware instructions incl
-mf di v Use hardwa-pei htodt vhnde and square
-mgp ns el ax Use speci al directives to guide 1
-mi enbdel =<vaSpecify the address generation str
-mi n n e rlnooospt I nsert the innermost | oop directiyv
-mne 6bi t Do not generamstCuext emsion i
-mr el ax Enable I inker relaxation
-msavestore |[Use smaller but sl ower prologue an
-ms madlalt a Put gl obal and static data small er
l i mit=<valu(section.
-ms t fail @ tg n Force al |l emsesneosr yt oa cbce al i gunnead i{genaecm
-mv h Enable Iink virtual hosting
-mz f h Enable zfh support

6. Select "Andes C Linker > General" t

project, &sgkRBwn in

For exiampl e

Do not use stambdanargstfadtesy)i:l &€mmabl e
Li nker -TYc$r(iLppSAG_OUT)
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Figure 2-28 Select Andes C Linker > General

® Tool Settings

Build Steps

Build Artifact [5) Binary Parsers @ Error Parsers

@ Preprocessor

& Symbols

(=2 Directories

(& Optimization

(& Debugging

(& Warnings

# Miscellaneous
~ 3 Andes C Linker

& General

# Libraries

# Miscellaneous

w 53 Andes Assembler

& General

& General

& General
& General
(& General
& General

~ &) LdSaG Tool
& General

(£ nds32le-elf-mculib-v5 Configurations
~ & Andes C Compiler

# Loaded Address

v 3 NM (symbol listing)

w i3 Readelf (ELF info listing)

~ B Objdump (disassembly)

~ B Objcopy (object content copy)

~ &) Size (section size listing)

Do not use default libraries (-nodefaultlibs)
[JNo startup or default libs (-nostdlib)
[JOmit all symbol information (-s)

No shared libraries (-static)

Do not use standard start files (-nostartfiles)

Linker Script (-T) | $(LDSAG_OUT)

Browse...

[Jwrite a map file. (-Map)
[virtual Hosting (-mvh)

Gene

ral opti

Table 2-9 General Opti ons

onsTaabr2& as

shown i n

Opti on

Configura|Descr.i

ption

Do not wuse sta
(nostartfiles):

Enabl e/ di |Thi s

standar

opti

on must be
start files

e
d

Linker -T9cr i pt

Thi s
Tool
speci fi
t he
manuall

$(LDSAG_O
>

option i

SaG fil

associ
optio
s | ink
ot her wi

s
General "
ed, thi
e,

y.

Write a MMap)fil

Enabl e/ di |Gener at

e map.txt file

Virtual -nvohs)t i n

Enabl e/ Di |Acitvat.i
I/ O

devi

requests
ces

rtual
from tar
deheGhB.s t

ng the vi

t-s0i

7. Sel
i

For
Libr

MUG10-253 E

ect
brar i

"Andes C
es |linked

Lin
t o
exampl e:

alt ) es (

ker > Librari
t heFisgppd-28var e
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- dsp
- m

Figure 2-29 Select Andes C Linker > Libraries

B Tool Settings & Build Steps Build Artifact Binary Parsers @ Error Parsers
(# nds32le-elf-mculib-v5 Configurations Libraries (-) &8 8 i

~ & Andes C Compiler
@ Preprocessor
% Symbols
(# Directories
# Optimization

dsp

(£ Debugging
& Warnings
(& Miscellaneous
~ &) Andes C Linker
% General
% Libraries
(# Miscellanecus
(2 Loaded Address
~ B Andes Assembler
= General Library search path (-1 &
~ B NM (symbol listing)
% General
w 83 Readelf (ELF info listing)
# General
~ 83 Objdump (disassembly)
# General
~ 83 Objcopy (object content copy)
% General
w 83 Size (section size listing)

# General
w 83 LdSaG Tool
# General

Libraries optionhab2l&le as shown in

Table 2-10Libraries Option s

Opti on Description

Libralryes ( |Specify the external soft
software project, e.gandnd
|l i bedcy

Li brary selarfPath to the external soft

8. Select "Andes sCelilmibermnus"Mto specify
the software prbjee@B86 as shown in
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Figure 2-30 Select Andes C Linker > Miscellaneous

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

@ nds32le-elf-meulib-vS Configurations Linker flags |
~ 8 Andes C Compiler
@ Preprocessor

Other options (-Xlinker [option]) &)

(2 Symbals
(22 Directories
(# Optimization
(% Debugging
(% Warnings
(% Miscellaneous
~ 8 Andes C Linker
(2 General
# Libraries
(% Miscellaneous
(% Loaded Address
~ B3 Andes Assembler
(% General
v B NM (symbal listing) Other objects £
(2 General
v [ Readelf (ELF info listing)
(% General
~ 3 Objdump (disassembly)
(= General

~ 5 Objcopy (object content copy)
(2 General

~ [ Size (section size listing)
(# General

~ B LdSaG Tool

(% General

The Iinker options for RR®2-#Dbft ware
Table 2-11 Linker Options

Opti on Description

-al lnouW t-d et eni tfAll ow mul tiple definitd.i

-asneeded Only set DT_NEEDED for
-auxiliary <va|Set DT_AUXI LI ARY field
-Bdynami c Link against shared |ib
-Bshareabl e Build a shared object

-Bs atic Do not Ilink against sha

-Bsymbbunhcti on|Bind defined function s

-Bsymbolic Bind defined symbols | o
-butildE<val ue> |Generate build I D note
-butildd Generate build I D note
-b <value> Change t hrematnpaft tfloe i n
this option
-call _shared Link against shared 1|ib
-coldoiragnosticgUse colors in diagnost:i
-coldoiragnosticgUse colors in diagnost:i
-G 0o mp rteeshksu g Compress DWARF debug se
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Opti on Description
sections=<valu
-comprctkeslsggcti (Compress DWARF debug se
<val ue>
-dc Assign space to common
-defcoemmon Assign space to common
-def sym=<value|Define a symbol alias
-defsym <value|Define a symbol ali as
-demangl e Demangl e @amwmend ol n
-di s anbelyet ags Di sable new dynamic tag
-di secalrld Del ete all | ocal symbol
-di sclaorcdal s Del ete temporary |l ocal
-di s enaornde Keep all symbols in the
-dn Do not |link against sha
-dp Assi gn os pcaocnemotn sy mbol s
-dyna-mi aker =<v|{Which dynamic |Iinker to
-dyna-mioker <v|{Which dynamic |linker to
-dyna-mi et =<val|Read a | ist of dynamic
-dyna-mi st <val|Read a Ilist of dynamic
-dy Link agaienst i Dmari es
-d Assign space to common
-eH r amer Request creation of eh
PT_GNU_EH_FRAME segment
-emirtel ocs Generate relocations 1in
-enalkleadt ags Enable new dynamic tags
-endi b End a @rodpiobbjects that
as if they were togethe
-entry=<entry>Name of entry point sym
-entry <entry>Name of entry point sym
-er flormi t =<val yMaxi mum number of error
stopping (0 = no | imit)
-eroal i mit <val yMaxi mum number of error
stopping (0 = no | imit)
-er ruonrr esaslymdd | Report unresolved symbo
-excl-luides=<val (Exclude static I|ibrarie
-excl-luidles <val (Excl udei lsrtartiiecs [f rom aul
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Opti on Description
-expdyna-mic Put a symbol in the dyn
symbol =<val ue>
-expdynawsmymbol|Put a symbol in the dyn
<value>
-expdynamic Put symbols in the dyna
Put symbe|ldynamitch symbol
-e <value> Name of entry point sym
-f-atwalr ni ngs Treat warnings as error
-f-ilter=<value|Set DT_FILTER field to
-f-ilter <value|Set DT_FILTER field to
-f-ini =<symbol >Specifyiaefi hancti on
-f-ini <symbol >Specify a finalizer fun
-f-orecxee uf f i x Force generation of fil
-f-or mat sf<oirnmpautty Change the input for mat
this option
-f-or mat-foirmmpaut|Change the ohpuhefonmat
this option
-f-udHut down Perform a full shutdown
-F <value> Set DT_FILTER field to
-f <val ue> Set DT_AUXI LI ARY field
-gesections Enabl e gar bade unalsledc tsie
-gd-bndex Generate .gdb_index sec
-hassht yl e=<val ySpecify hash style (sys
-hassht yl e <val ySpecify hash style (sys
-hel p Print option help
-h <value> Set DT_SONAME
-i-afat a Enabl ¢ ol @F so fold ident
-i-cf =al l Enable identical code f
-i-cf =none Di sabl e identical code
-i-mabase=<val u|Set the base address
-i-mabase <valu|Set the base address
-i-nit =<symbol >Specify an initializer
-i-nit <symbol >Specify an initializer
-j-usymbol s=<va|Just | ink symbol s

MUG10-253 E

4 81 4)5




2Create and Build a Software 2.@r eat e Sy sBtue

Opti on Description

-j-u-symbol s <va|Just | ink symbol s

-1-i bpath=<dir>Add a directory to the

-1-i bpath <dir>Add a directorych opathte
-l-i brary=<li bNRoot name of |ibrary to
-I-i brary <li bNRoot name of | ibrary to
-l-tacepi peline=<]AA pipeline to run duri
wi tlhEnce wpprasses
-l-thcewpprasses=<|Passes to LTWOn during
-I-tO<kopeVeEl > Optimization | evel for

-l-tpaartiti ons=<Number of LTO codegen p

L <value> Add a directory to the
-l <value> Root name of | ibrary to
-Map=<val ue> Print a |Iink malpeto the
-Map <value> Print a Ilink map to the

-mexelcimi t =<valMaxi mum number of entri

-mexelcompar e Avoid generating exec. i

-mexecit Perform exec.it optimiz

-mexp-ex eciatlmiew Export exec.it table af

-mexpesymbol s=<|Export defined global s
script

-mi mp-exécit=<v|lmport exec.it table

-mkedmp-ort Keep exec.it table

execit<value>

-mnexecit Don't perfptmmexaetiobh. o
-mupdatxxecit<vaUpdate exec. it table

-M Print a link map to the
-m <val ue> Set target emul ati on

-neasneeded Al ways DT_NEEDED for sh
-necoldiragnosti|{Do not wuse colors in di
-ned & freeo mmon Do not assign space to
-nedemangl e Do not demangl e symbol
-nedyna-mi aker Il nhibit output of .inte
-nee A r a-meér Do not create .eh_frame
-nregesections Di sabl e garbage d¢oséetit
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Opti on Description

-negd-bndex Do not generate .gdb_in

-negn-uni que Di sabl e STB_GNU_UNI QUE

-neomagi c Do not set the text dat

-neprigretecti ons|{Do not I|ist removed unu

-ne el ax Do thoperform |l inker rel
si ze

-ner osegment Do not juwt yreet@d ut abl e s
their own segment

-net hreads Do not run t-threr dddch&der m

-neundefyveredi onfReport version scripts
symbol s

-neundefined Report unresolved symbo
creating a shared I ibra

-newho-Aechi ve Restores the default be
me mber

-noi nkkbrit Retain the executable o
usabl

-nonheared Do not Ilink against sha

-nopi e Do not create a positio

-nostdlib Only search directories
i ne

-N Set the text and data s
writabl e

-of ormat <form{Spectihfey bi nary for mat f ¢

-omagi c Set the text and data s
writabl e

-optemaf ksenam¢YAML output file for op

<value>

-optemawkdlbtne{l nclude hotness i nhfmoezma
remar ks file

-or phhaandl i ng=<9Control how orphan sect
l inker script used

-or phhaamndl i ng <Contr ol how orphan sect
l'inker script used

-output =<value|Path to file to write o

-out put <valuesPath to file to write o
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Opti on Description
-O <value> Optimize output file si
-0 <path> Path to file to write o
-paedky-nel ocs=<flPack dynamic relocation
(none or androi d)
-pi-cxecut abl e Create a posenioexeadea
-pi e Create a position indep
-pl ugph=<value|speci fies LTO options f
l'inkers
-pl ugpth <value|specifies LTO options f
l'inkers
-prigresecti ons Li st r enmosveedd suecti ons
-pr imratp Print a Ilink map to the
-q Generate relocations in
-r-el ax Perform Ilinker relaxati
-r-rel ocatabl e Create relocatable obje
-rreproduce=<val/Dump |l inker intyodatieasn f
debugging
-r-reproduce <va|Dump | inker invocation
debugging
-r-ret-ay mb6bl be=<jJRetain only the symbol s
-r-ret-ay mb-6l e <jJRetain only the symbol s
-r-pat h=<svalu Add a DT_RUNPATH to the
-r-path <value>Add a DT_RUNPATH to the
-r-spuoting=<valQuoting style for respo
windows| posi x
-r-sqpuoting <valQuoting style for respo
windows [xpo
-R <value> Al i a-s-ptaad -lj-uesry mbol s
-r Create relocatable obje
-script=<value|Read l|linker scrinpt
-script <value|Read | inker script
-sectsitoamrt <addSet address of section
-shared Build a shared object
-sonamewgeval Set DT_SONAME
-soname <value|Set DT_SONAME
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Opti on Description

-sosection=<va|Specifies sections sort
used

-sosection <va|Specifies sections sort
used

-stdrnitb Start a groufpiang sdifoud lj
as i f they were togethe

-static Do not Ilink against sha

-st il p Strip all symbol s

-stdieppug Strip debugging infor ma

-symboorlde-fi hg Layout sections insymbo

<value> file

-sysroot =<valu|Set the system root

-sysroot <valu|Set the system root

-S Strip debugging infor ma

-S Strip all symbol s

-Fbss=<value> Same -e«a68c tsitoanr t wi t h bss
sectionname

-Fbss <value> Same -aa68c tsitoanrht .wbists as t
secti onname

-Fdat a=<value>Same -asctsitoanrt with . dat
sectionname

-Fdata <value>Same -asctsitoart with . dat
sectionname

-t-hi-nht-ler=<va|Path to ThinLTO cached

-t-hi-onbhhtepol i cy Pruning policy for the

-t-hipnbbs=<val uNumber of ThinLTO jobs

-t-hr eads Run the I|-imkeaded]! ti

-t-r ascyembol =<vallTrace references to sym

-t-r ascyemb o | <vallTrace references to sym

-t-race Print the names of the

-Ft esxetgment =<vgSame -asctsitoart with . tex
sectionname

-Ft esxetgment <vgSame -sasctsitoanrt with . tex
sectionname

-Ftext=<value>|Same -asctsitoanrt with .tex
seicdnname
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Opti on Description

-Ftext <value>Same -a6c tsitoanr t with .tex
sectionname

-T <value> Read linker script

-t Print the names of the

-undefined=<va|lForce undefined symbol

-undefined <va|Force undef i nregd Isiymkbion g

-unresol ved Determine how to handl e
symbol s=<val ue

-unresslymbaodl s Determine how to handl e
<val ue>

-u <value> Force undefined symbol
-verbose Ver bose mode

-ver ssicorni pt =<vgRead a version script
-ver ssicorni pt <vgRead a version script
-version Di splay the version num
-V Di splay the version num
-v Di splay the version num
-wa FCho mmo n Warn about duplicate co

-warunnr esdglywmbolReport unresolved symbo

-who-bechi ve Force | oad of al | me mb e

-wrap=<symbol >Use wrapper functions f

-wrap <symbol >Use wrapper functions f

-X Del ete temporary |l ocal
-X Deleetal | | ocal symbol s
2y <value> Trace references to sym
-z <option> Linker option extension

9. Sel Acntdes Assembl"¢io spGemérwyalt he pat hs
files used by the software project a
Fi geBe
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Figure 2-31 Select Andes Assembler > General

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

(22 nds32le-elf-meulib-v5 Configurations Include paths (-1) £
~ 3 Andes C Compiler
(22 Preprocessor

22 Symbals
(22 Directories
# Optimization
(22 Debugging
22 Warnings
22 Miscellansous
w 133 Andes C Linker
22 General
(22 Libraries
22 Miscellansous
(22 Loaded Address
~ 3 Andes Assembler
(= General
v 5 NM (symbol listing)
(2 General
~ %3 Readelf (ELF info listing)
(2 General
~ 53 Objdump (disassembly)
(2 General
~ 3 Objcopy (object content copy)
(2 General
~ 183 Size (section size listing)
(2 General
v 5 LdSaG Tool
(2 General [ suppress warnings (-W)

[J Announce version (-v)

Assembler flags |-g

The assembler options for TRDb2-ER2o0f t wa
Table 2-12 Assembler Options

Opti on Description

-al ssapt i on. . . ] turn on | istings

Sudbptions [default hls]:

c omit false conditionals
d omit debugging directives
g include general info

h i ncl uldeevehli gshour ce

nclude assembly

m include macro expansi ons
n omit forms processing

s include symbol s

=FILE tosFILE (maptibme)l ast

-al ternate initially turn on alternate
-comprteeltsu g compress DWARF debug sectio
sections[={-gonpktlki

gabi }]

-nocompdelbsgcti ons|don't compress DWAR&eflabluyg]

-D produce assembler debugging

MUG10-253 E 541 4)5




2Create and Build a Software 2.@reate a Bu
Opti on Description
-debpgemax OLD=NEW map OLD to NEW in debug inf
-def sym SYM=VAL define symbol SYM 0O given
-execstack require executabl stack fo
-noexecstack don't requwilree sexaekutfaor this
-siz@eck=[error| walELF .size direcisiiveed edlke=&r r(d
-elsftctommon=[ no| yes]generate ELF common symbol s
-sect naues t enabl e section name substit
-f skwpitespace and comment pr
-g-ge-debug generate debugging informat
-gdwer f generate DWARF2 debugging i
-gdwerefct i ons generafanperon section name
i nformation
-hasshh ze=<val ue> set the BBagk Thblse t o <valu
-hel p show this message nd exi
-t-ar-getlp show target specific option
-1 DI R add DIR to search ist for
-J don't warn about gned ove
-K warn when differences alter
-L-keelpocal s keep | ocal symbols (e.g. st
-Mrmr i assemble in MRI compatibili
-MD FI LE write dependency nf ormati o
-nocpp ignored
-nepa-dections do not pad the end of secti
-0OBJFI LE name t hefidbe eocutt put OBJFI LE
-R fold data section nto text
-r-redwmeenocoyer heads |prefer small er memory use a
ti mes
-statistics print various measured stat
st 4 iomaadblsol ut e strip local absol e symbol
-t-r adi-ft d romaatl Use same format as native a
-version print assembler version num
W-newvar n suppress warnings
-warn don't suppress warnings
-f-atwalr ni ngs treat warnings as rrors
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Opti on Description

-Z generate object file even a

-1-i s-t Rveigdt h set the width in words of t
l'isting

-1-i s-t hvmigdt h 2 set the width in words of t
data col emdn; fi gmad | er t han
line

-1-i s-t rigdt h set the max width in charac
file

-l-i s-toMH nes set the maxi mum number of ¢
out put data column of the |

fpic gener at e -i pnadseipteinodre nt code

-f PI C same fagps ¢

-f @i ¢ don't generfFi atdes ppeansdietnitonc od e

-mar ch=1SA set th¥ RiIB&ERBitecture

-mabi =ABI set th¥ RBBEC

-mne 6bi t don't generate rvc instruct

-mat omi c enabl e atemscoaea

-mac e Support user defined instru

-01 optimize for performance

-Os optimize for space
enabl e dsp extensi on

10.Sel ect "NM (symbol I isting) > Gener a
the "symbol . txtFi ggd-Bg, as shown in
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Figure 2-32 Select NM (symbol listing) > General

B Tool Settings Build Steps Build

Artifact [mi) Binary Parsers @ Error Parsers

(£ nds32le-elf-mculib-v5 Configurations
~ & Andes C Compiler
@ Preprocessor
& Symbols
(=2 Directories
(& Optimization
(& Debugging
(& Warnings
# Miscellaneous
~ 3 Andes C Linker
& General
# Libraries
# Miscellaneous
# Loaded Address
w 53 Andes Assembler
& General
w B3 NM (symbol listing)
& General
~ 53 Readelf (ELF info listing)
& General
~ B Objdump (disassembly)
& General
~ B Objcopy (object content copy)
(& General
~ &) Size (section size listing)
& General
~ &) LdSaG Tool
& General

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

Sort symbols numerically by address. (-n)

[Include line numbers and filenames in output. (-1}

[ Decade low-level symbol names into user-level names. (-C)
[ Display debugger-only symbols. (-a)

[ Print name of the input file before every symbol. (-4)

[ Display only external symbols. {-g)

Other flags |

The
Table 2-13 General Optio

Gene

ral option of

n of NM (symbol listing)

NM (Taphed |

Opg i on

Descri

P

ti on

Di sabl e.

(-dPon emrod t e ud

Di sabl e

t he

symbo

Sort symbol

S numecrni)c|Sort

Sy

mb o |

numer

Il nclude 1|
out p-by . (

n

ude
outp

number s/l ncl
i n

e

I
ut

n

ef i uenmbs

Decodel € voewn

| evel

RG)me s .

od el
revel

symbol +n{Dec
( us ¢

el voew

names

symbol

Di splay ©dab

vyvgge-mpol s|Di s

pl ay ©debygge®mb

Print name
symbaeAl). (

t he i Pri

eve

of nt

ry

n n

ame

symbol

of t he

onl

Di spl ay

Di s

y exgt)er na pl ay

onl

exte

y

11.S e |
t he

ect

readel

Readel
f

f (ELF i
t xFti"g @FBi8l e,

nf o

as

l' i sting)
shown |
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Build Steps

Figure 2-33 Select Readelf (ELF info listing) > General

B Tool Settings Build Artifact Binary Parsers @ Error Parsers

(£ nds32le-elf-mculib-vS Configurations
v &3 Andes C Compiler
@ Preprocessor
# Symbols
(¥ Directories
(%2 Optimization
(2 Debugging
(&2 Warnings
(£ Miscellaneous
~ B Andes C Linker
(& General
(& Libraries
(£ Miscellaneous
(# Loaded Address
~ B Andes Assembler
¥ General
w BB NM (symbol listing)
& General
~ 83 Readelf (ELF info listing)
(2 General
~ B Objdump (disassembly)
(£ General
~ &) Objcopy (object content copy)
(& General
~ [ Size (section size listing)
& General
w 83 LdSaG Tool

¥ General

[JDisable. (Do not auto-generate output file.)
EAEquivalent to: -h -| -G -5 -r -d -V -A - (-a)
[[1Display the ELF file header. (-h)

[ Display the program headers. (-}

[ Display the sections' header. (-5)
[JDisplay the section groups. (-g)

[ Display the symbol table. (-s)

Other flags |

The Gene

ral option

2-1 4

of

Table 2-14 General Option of Readelf (ELF info listing)

Readel TallEd F

Configurat

i on

De

SCr

i ption

Di sabl e.
file.)

(-dbon emrodt ea u

Di

sabl e

t he

ELF I i

Di spl ay

t he

EbF fil

Di

(7]

pl

ay

t he

ELF fii

Di spl ay

t he

pr-byran

Di

(7]

pl

ay

t he

progr a

Dspl ay t

h éh esaedc8)i.on(s

Di

(7]

pl

ay

t ohee agdeeat i o

Di spl ay

t he

s-grtion

Di

(7]

pl

ay

t he

sectio

Di spl ay

t he

-symbol

Di

(7]

pl

ay

t he

symbol

12.Sel ect
i nf dri man

"Obj dump
to the

(di sassembly) >
"obj durmp gt@Bté" f i
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Figure 2-34 Select Objdump (disassembly) > General

B Tool Settings Build Steps

Build Artifact |o_ﬂ; Binary Parsers @ Error Parsers

~ i Andes C Compiler
@ Preprocessor
(& Symbols
(& Directories
(& Optimization
(& Debugging
(& Warnings
(# Miscellaneous
~ & Andes C Linker
(& General
(& Libraries
(& Miscellaneous
(& Loaded Address
~ 8 Andes Assembler
(& General
~ & NM (symbal listing)
(& General
~ &) Readelf (ELF info listing)
(& General
v & Objdump (disassembly)
(& General
~ &3 Objcopy (object content copy)

(# nds32le-elf-mculib-v5 Configurations

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

Display the contents of all headers. (-x)

[1Display the contents of the section headers. (-h)
Display assembler contents of executable sections. (-d)
[ Display the contents of the symbol table(s). (-t)
include line numbers and filenames in output. (-)

[ Decode mangled/processed symbol names. (-C)

Other flags |

(& General
~ &} Size (section size listing)
(& General
v &3 LdSaiG Tool
(& General
The General options of Objdu
2-15
Table 2-15 General Option of Objdump (disassembly)
Configuration Description
Di sabl e. (-Poneroat eaudwt pyDi sabl e the di
out put fil
Di splay the eadtexyt s (of |[Di spl ay the «cgdg
headers
Di spl ay the contents-hgf |Display the «cgdg
section header
Di splay assembler conte|Display assemk
secti-oans. ( of executabl e
Di bpy the contents of)t|Display the cgdg
symbol tabl e(g
I nclude Iine numbers -ahp|lnclude | ine n
filenames in g
Decode mangl ed/ procesge|Decode mangl eqd
symbol names
13.Sel ect " Objcopy (object content
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Di

sabl e.

Create a

target
fil erRi gaagsBBs hown i

file to

n

exampl e:

¢-Pon enrodt @eaudut put f

n

Figure 2-35 Select Objcopy (object content copy) > General

® Tool Settings Build Steps

Build Artifact [5) Binary Parsers @ Error Parsers

(£ nds32le-elf-mculib-v5 Configurations
~ & Andes C Compiler
@ Preprocessor
& Symbols
(=2 Directories
(& Optimization
(& Debugging
(& Warnings
# Miscellaneous
~ 3 Andes C Linker
& General
# Libraries
# Miscellaneous
# Loaded Address
w 53 Andes Assembler
& General
w B3 NM (symbol listing)
& General
~ 53 Readelf (ELF info listing)
& General
~ B Objdump (disassembly)
& General
~ B Objcopy (object content copy)
(& General
~ &) Size (section size listing)
& General
~ &) LdSaG Tool
& General

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

[l Remove all symbol and relocation information. (-5)
[JRemove all debugging symbols _sections. (-g)
[JRemove all non-global symbals. (-x)

[JRemove any compiler-generated symbols. (-X)

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

anot her

fi

il e.

Other flags

The
Tab2-1k6

Gener al

options of

Table 2-16 General Options of Objcopy (object content copy)

Objcopy

Opti on

Descr i on

pti

Di sabl e.

(-dbon emrod t ea ud U

Di sabl e the

Obj e

Remove all
i nf ornmm&)i o

Remove all
i nformati on

symbol and

symbo

Remove
g)

al |

al |
ons

Remove
secti

debugging

debug

Remove

all lo brad n sy )mb o |

Remove

a@ll lobrmdn sy

Remove
X)

any-g

enpmpated -sRemoaery

symbol s

co-mphnéean

Create an o

fil t he

f ol

ut put Speci fy

and the

form
| owd n
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Opti on Description
standard formats
binary (Raw bina
i hex (Intel He x)
srec ( Morteoaorld) S
14.Sel ect "8B8nzeigseettsting) > Gener al
' isting to the ".PHOWNiYg@&B&e" f i/
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Figure 2-36 Select Size (section size listing) > General

® Tool Settings Build Steps

(£ nds32le-elf-mculib-vS Configurations

Build Artifact [5) Binary Parsers @ Error Parsers

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

~ 8 Andes C Compiler Cther flags |

@ Preprocessor

% Symbols

(2 Directaries

(2 Optimization

(2 Debugging

(&2 Warnings

(2 Miscellaneous
~ &3 Andes C Linker

& General

(4 Libraries
(# Miscellaneous
(¥ Loaded Address

~ 53 Andes Assembler
& General

~ B3 NM (symbol listing)
(£ General

~ & Readelf (ELF infa listing)
(& General

v 8 Objdump (disassembly)
& General

w 83 Objcopy (object content copy)

@General
w 53 Size (section size listing)
(22 General
~ B LdSaG Tool
(£ General
The Geoptiadn Size (sectiohalliee
2-17
Table 2-17 General Option of Size (section size listing)
Opti on Description
Di sabl e. (dPonerodt @auduwy Di sable the size
15.Sel ect "LdSaG"ToobpercGéget dlk SacG
generating the | nker script fil
Fi geB&@&
For exampl e:

Gener ate |I|:i

nEknearb Isec r i

pt
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2Create and Build a Software 2.@reate a Bu

Linkeript "templ ate
$(ANDESI GHT _ROOT)/utils/nds32 templ ate

SaG S{PPeojDirPath}/sidc/ bapg/ sag/ ae350
Figure 2-37 Select LdSaG Tool > General

B Tool Settings Build Steps Build Artifact |o_ﬂ; Binary Parsers @ Error Parsers

(# nds32le-elf-meulib-v5 Configurations Generate linker script

~ i Andes C Compiler
@ Preprocessor

( Symbols SaG file |${ProjDirPath]fsrc,-’bspfaeSSD—xip.sag | Browse...

(& Directories

Linker script template |$(ANDESIGHT_ROOT),futiIs,t‘nd532_temp|ate_v5.bct | Browse...

Other flags |

(& Optimization
(& Debugging
(& Warnings
(# Miscellaneous
~ & Andes C Linker
(& General
(& Libraries
(& Miscellaneous
(& Loaded Address
~ 8 Andes Assembler
(& General
~ & NM (symbal listing)
(& General
~ &) Readelf (ELF info listing)
(& General
v & Objdump (disassembly)
(& General
~ &3 Objcopy (object content copy)
(& General
~ &} Size (section size listing)
(& General
v &3 LdSaiG Tool
(E General

The General options of ITa$82¥88 Tool ar
Table 2-18 General Options of LdSaG Tool

Opti on Description

Generate I||The "PRBUECD_ COQNFtipgcut " path
script linker script file, Gandrahe
Linker -T9c:r"i potpt(i on i s aut omg
"$(LDSAG_OUT) ".

Linker scriSpecify the template used t
templ at e anGowiRnscV_AE350_SOC def aul
"nds32 template_v5.txt?"

SaG file Specify d4a h@aGdfeislcei bes t he
executabl e i mage

16.Cl i"akply andoCtompl ete the build conf
software project
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2Create and Build a Software 2.Build a Soft
2.5Build a Software Project
Building a software project refers t
i nto exeautaakslpeesxsiffdad ed target system.
Refer to the following steps to buil
1. You can create the build system for
referR2i@mgedtoe a Build System
2. Cl i"8k( Build) on the RDS solfitovkaren ttotod

ected
|l i st

s el
down

buil d t he Fsiogf@Bwsa r e

Figure 2-38 Build a Software Project

>
W

B C/Ct+ - aemn ettt adierle
. . New
File Edit So

>
A~

Show in Local Terminal

Ctrl+C
Ctrl+V

Copy

3 Project Exp
Paste

K Delete Delete
v 5 ae350 d

3

. Paste As Link
%%, Binar

i Incluc Source
= Debu Move...

Rename... F2

& src
= ae3dl Import...

Export...

Build Project

Clean Project

Refresh F5
Close Project

B Torger Build Targets

Index

Build Configurations
2> Running <
o Targets Build Settings

Target Configuration
[a

=

Flash Burner Ctrl+

Validate

Run As

Debug As
Profile As
Compare With

#F 0

Restore from Local History...

File Explarer

25 22350 dem =

reator

UART demo

=]

indow Help

¥

L€ mainc 2

Properties| |2 Problems | & Terminal | gl Function Co | il Static Stack | e Call Hierarc B

4 ¢ B BB RE =N =Rl

350_demal]

3. Verify the

4. You can find
"PROJBMIDL CO

2.6 Static Analysis

The RDS
based on
analysis and
t he anfadry sciosde
functi ons.
each funct

i on

MUG10-253 E
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2Create and Build a Software 2.t atic A

MUG10-253 E

The static analysis is performed aut
aftedi hgithe selected software project
project, set the relevant properties t
steps bel ow:

1. Select "Window > Preferences" on the
open the "Preferences" dialog box.
2. 1ln the "Pref boeancelsédctdi aC/o@++ > Bui | c

Anal ysi s™
3. I n the "Static Analysis" dialog box,

calculation" and/ or "Enable static s
Close", afkigkB8@n in
Figure 2-39 Static Analysis Setting
A Preferences O pe
type filter text Static Analysis Sl T
General

General settings for Static Analysis

Binutils Preferences . . - .
Execute static analysis after building projects

v CfCer Enable function code size calculation
Appearance
Autotools Enable static stack analysis
~ Build Execute static stack analysis calculation
Build Targets []Enable parsing C++ exception handling
Build Variables
Console

Environment

Logging

Makefile Editor

Settings

Static Analysis
CfC++ Project Tem

Code Style

Core Build Toolcha

Debug

Editor

File Types

Ind v
< ndexer N Restore Defaults Apply

@ ia i
Not e!
By default, the static analysis of C++ progran
exception handlinlgyze falylout wandcod®o®, amlaease sel
C++ exception handling".

I f static analysis is dik-¥blfed mby hdkee
drapwn | ist on the RDS software tool ba
project, and select' "1 2FbBnt attii c'm SCadB&k R
Both Static AnalFise®d g as shown in

6 41 4)5




2Create and Build a Software 2.t atic A

Figure 2-40 Enable Static Analysis

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

Fle Edit Source Refactor Navigate Search Project Run Window Help

A - | & -idh - W08 CRER [Quick Access| | 5 | [EEJ @ %

£ Project Explorer =2 1 Function Code Size ct Creator [ main.c &2 = 8
2 Static Stack Analysis ~
< v 3 Both Static Analyses
v =5 ae350_demo . main.c
4 Binaries 4 suthor  : GowinSemicoductor
@l Includes 5 Chip 1 AE358_S0C
6 Function : Main functions
(= Debug .
= sre 3
|21 2e350_demo Debug.launch 9
18/ INElUdEs - - - oo e e e
11 #include "demo.h™
13
14/ Definitions —---- oo e
152 int main(void)
18 User application codes
19
M Target Mana 5= Outline = 8 20
21 // Run UART demo v
=l el - < >
- .
57 Running Target
:=:=> Targetsg ¢ El Console 2 ] Properties| 2] Problems| & Terminal | illls Function Co | ills Static Stack |5 Call Hierarc = 8
kS
O ilB E AR

CDT Build Console [ae350_demal]
Finished building: output/ae35@ demo.bin A

Invoking: Size (section size listing)
riscw32-elf-size "ae358_demo.adx" | tee output/.PHONY.size

text code rodata data bss dec hex filename

leese 9088 968 @ 720 le77e 2318 ae35@_demo.adx
Finished building: output/.PHONY.size

When you enable static analysis, a d
the analysis is in progress. When the
Function Code Size View and/spd agtsattihe
results of the static analysis.

2.6.1Function Code Size View

The Function Code Size View is used
the function size of the built sof t war
both adéfiusmed f unctualnsf vamat iionl,i garsdes h ¢
2-4 1

Figure 2-41 Function Code Size View

& Console | [T Properties [ Problems | & Terminal |l Function Code § &2 llls Static Stack Anal | 23 Call Hierarchy = 04

= =

Binary File: fae350_demo/Debug/ae350_demo.adx --= Total Function Code Size: 7836 (User defined functions only)

Name Size File Line Path - K
demo_led 122 demo_led.c 58 d:\RDSS5\workspace\ae350 dema'\Debug), \src\demolled
gpio_callback 2 demo_led.c 47 d:\RDS5\workspacelae350_demao\Debug\,.\src\demotled
main 14 main.c 16 d:\RDSS\workspace\ae350_demo'Debug\,.\src\demo
get_core_freq 6 delay.c 25 d:\RDSS5\workspace\ae350_demo'\Debug\,.\src\bspllib
rdmcycle 18 delay.c 30 d:\RDSS\workspace\ae350_demo'\Debug\,.\srcibspllib
printchar 30 printf.c 25 d:\RDSS\workspace\ae350_demo'\Debug\,.\src\bspllib
prints 154 printf.c 43 d:\RDS5\workspace\ae350_demo\Debug\.\src\bspllib
printi 192 printf.c 99 d:\RDSS\workspace\ae350_demo\Debug\.\src\bsp\lib
print 362 printf.c 152 dARDSS\workspace\ae350_dema\Debugh.\src\bspllib
printf 34 printfc 251 dARDSS\workspace\ae350_dema\Debugh.\src\bspllib
simple_delay_ms 20 delay.c 55 d\RDSS\workspace\ae350_demo\Debug\.\src\bsp\lib
uart_init 52 uart.c 29 d\RDSS\workspace\ae350_demo\Debug\.\src\bsp\lib
outbyte 34 uartc 87 d\RDSS\workspace\ae350_demo\Debug\.\src\bsp\lib
uart_putc 18 uart.c 56 d:\RDSS\workspace\ae350_demo\Debug\.\src\bsp\lib
time 46 delay.c 49 d:\RDS5\workspace\ae350_demo\Debug\.\src\bspllib v

< >
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2Create and Build a Software 2.t atic A

This view also displays the code det
can sort the functions by name or size
or you cand idckumlne a functi dn Iteo odi rietcst |
as s hoRwing @-#dng

Figure 2-42ocate Function Code

A Andes Project Creator \€| main.c \t] demao_led.c B = 0

54} "

/ Applicaticn entry functien
int demo_led(void)
[ AE3S@ DRIVER_GPIO *GPIO_Dri = &Driver_GPIO;

uintd_t num = @;
uint32_t led_pin = @; /f This led

long begin_time = @;

long end_time = @;
long use_time = 8; W

B Consols | [T Properties [£] Problems | & Terminal |l Function Code § &2 . il Static Stack Anal e call Hierarchy = 0

==

Binary File:{/ae350_demo/Debug/ae350 demo.adx --= Total Function Code Size: 7836 (User defined functions only)

Name Size File Line Path - )
demo _led 122 demo_led.c 58 d:\RDS5\workspace\ae350 demo\Debug\.\src\demoled
gpio_callback 2 demo_led.c 47 d\RDSS5\workspace\ae350 demo\Debug\.\src\demo'led
main 14 main.c 16 d:\RDS5\workspace\ae350 demo\Debug'.\sre\demo
get_core freq 6 delay.c 25 d:\RDS5\workspace\ae350 demo\Debug\.\src\bspylib
rdmeyele 18 delay.c 30 d:\RDS5\workspace\ae350 demo\Debug\.\src\bspylib
printchar 30 printf.c 25 d:\RDS5\workspace\ae350 demo\Debug\.\src\bspylib
prints 154 printf.c 43 d\RDS5\workspace\ae350 demo\Debug\.\src\bspllib
printi 192 printf.c 99 d:\RDS5\workspace\ae350 demo\Debug\.\src\bspylib
print 362 printf.c 152 d:\RDSS5\workspace\ae350 demo\Debug\.\src\bspllib v

P R . . . A R

Not e!

This view does not provide the code size of fu
proceasgditmon, the "Tot al Function Code Size"
segment , if you want the complete function si z
".text segment and ".nds32_init" segment

2.6.2 Static Stack Analysis View

The StaticysStsacvki eAmmails used to view t
the built softwarEipgpedBgedfteasgseshewnt.i
analysis results, this view |lists the
entire progr am hat ftuhnec ttioopn, caan d hierarc
source code. Note that the stack size
called functions are not counted in th

MUG10-253 E 6 61 4)5




2Create and Build a Software 2.t atic A
Figure 2-43 Static Stack Analysis View
B Console | [ Properties |[£] Problems | & Terminal |[ls Function Code Size |l Static Stack Analysis &3 3 Call Hierarchy == = 0

MUG10-253 E

Binary File: /a350_demo/Debug/ae350_demo.adx --= Max Stack Size: 384 (User defined functions only), lll Used Stack, Self Stack Size,| | sub-functio
Name Used Stack  Self Stack Size Graphical Stack Bar  File Line Path 2l
trap_entry 80 SOI 240 - trap.c 49 d\RDSS\workspace\ae350 demo\Debug\.\src\bsp'
gpio_control 32 gpio_ae350.c 185 d:\RDSS\workspace\ae350 demo\Debug\.\src\bsp'
i2c_irq_handler 161l 160 | i2c_ae350.c 1468 d:\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
gpio_irq_handler 16 gpio_ae350.c 305 d:\RDS5\workspace\ae350_demo\Debug\. \src\bsp'
gp0_irg_handler 6l 224 | interrupt.c 24 d:\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
spi_irg_handler 16l 128 spi_ae350.c 1241 d:\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
rtc_alarm irg_handler 16llH1e rtc_ae350.c 479 dA\RDSS\workspace\ae350 demo\Debugh.\srcbsp!
default_irq_handler w6l 224 | interrupt.c 24 di\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
dma_irg_handler 1696 dma_ae350.c 506 di\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
reset_handler 16l 272 | reset.c 28 di\RDSS\workspace\ae350_demo'\Debugh.\src\bsp'
rtc_period_irq_handler 16llt16 rtc_ae350.c 439 d:\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
uart2_jrq_handler 16432 uart_ae350.c 1446 d:\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
nmi_handler 16 wdt_ae350.c 259 d:\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
uartl_irq_handler 16432 uart_ae350.c 1444 d:\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
gpio_pinread - gpio ae350.c 143 d:\RDSS\workspace\ae350 demo\Debug, \src\bsp' ¥
< >
For each function, this view provide
., Self Stack Size The stack size used
., Used Stack: The stack size already u
call ed.
., Graphical SpackaBay: dGsa@l ay the cumu

t he

current

f u

nct"Sehf

BPh'a'tke &c Bk a

e kil

"su-buncti on max "r eda xr eSdt asttkaTc®kir zee ki n

of stack sizes are 1 ni@"catead shtyaakil ff f

Sizda®" 6 mMeans " Used ISt mekhg uagdhb'don max

required stack?".

When the root function is first <cal/l
i nformation of the root function, i ncl
program and i hdncécokyg ic®I pmd a root f u
select "Expanddd®wn "I iint tthe a@exmepnd t o s
functions and their st&ckheanmMdf drhmatciad n,
relationship diagradam afdetnhiid ysttadek eixe c
the function that wuses the most of the
Figure 2-44 Expand All
& Console [ Properties [[21 Problems | Terminal [ills Function Code Size [l Static Stack Analysis &2 . 2 Call Hierarchy EE =8

Binary File: /ae350_demo/Debug/ae350_ demo.adx --> Max Stack Size: 384 (User defined functions only), Jll Used Stack,

MName Used Stack  Self Stack Size Graphical Stack Bar  File
trap_eptn: 80 B()I 240 - trap.c
gpio © Expand All 32 gpio ae350.c
i2c irq, Collapse All 161 160 | i2c_ae350.c
gpio_ir Export to CSV file 16 gpio_ae350.c
gp0_irg_handler 6l 224 | interrupt.c
spi irg_handler 16l 128 spi_ae350.c
rtc_alarm_irq_handler 166 rtc_ae350.c
default_irq_handler 16l 224 | interrupt.c
dma_irg_handler 16096 dma_ae350.c
reset_handler sl oa2r2 | reset.c
rtc_period irq handler 16llk16 rtc ae350.c
uart2_irq_handler 160432 uart_ae350.c
nmi_handler 16 wdt ae350.c
uartl_irg_handler 16432 uart_ae350.c
gpio_pinread - gpio_ae350.c

Self Stack Size, | | sub-functic

Path K

d\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
d\RDSS\workspace)ae350 demo\Debugh. \srcibsp'
d\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
d\RDSS\workspace\ae350 demo\Debug\.\srcibsp'
d\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
d\RDSS\workspace\ae350 demo\Debug\.\srcibsp'
d\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
di\RDS5\warkspace\ae350_dema\Debugh.\src\bsp'
d\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
d\RDSS\workspace\ae350_demat\Debugh.\src\bsp'
d\RDSS\workspace\ae350 demo\Debugh. \srcibsp'
d\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
d\RDST\workspace\ae350 demo\Debugh. \srcibsp'
d\RDSS\workspace\ae350_demo\Debug\.\src\bsp'

dA\RDSS\workspace\ae350_demo\Debug, \sreibsp' ¥
>

Line
4
185
1468
30!
24
1241
47!
24
506
21
43
1446
25
1444
14

I}

)

r-]

@

r=]

r=}

w
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Ri gdlti ck
dr dpwn | i
anal ysis
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st to
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Figure 2-45Export to CSV File

B Console | [ Properties [ |21 Problems | & Terminal [[lil; Function Code Size |y Static Stack Analysis £
Binary File: /ae350_demo/Debug/ae350 demo.adx --> Max Stack Size: 384 (User defined functions only), Bl Used Stack,

Name Used Stack  Self Stack Size Graphical Stack Bar  File
> trap_entry = 80 80 240 - trap.c
gpio_c Expand All 32 gpio_ae350.c
i2¢irg, Collapse All 16l 160 | i2c_ae350.c
gpio_ir Export to CSV file 16 gpio_ae350.c
9p0 irq Manaer - 6l 224 | interrupt.c
spi_irq_handler - 16l 1281 spi ae350.c
rtc_alarm_irq_handler - 16lhe rtc_ae350.c
default_irq_handler - 6l 224 | interrupt.c
dma_irq_handler - 160 96 | dma_ae350.c
reset_handler - w6l 272 | reset.c
rtc_period_irq_handler - 16lH6 ric_ae350.c
uart2_irq_handler - 161432 uart_ae350.c
nmi_handler - 16 wdt_ae350.c
uartl irq_handler . 161432 uart_ae350.c
gpio_pinread . . gpio_ae350.c
<
Functions can be
Stack" by clicking
view, or youolicakh dmwo

fil

Figure 2-46 Locate Function Code

e, asFisghzedvén i n

root

. Fs g @iniBl e,

Self Stack Size, |

Path (o)
d:\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
d:\RDSS\workspace\ae350_demol\Debug\.\src\bsp’
1468 di\RDSS\workspace\ae330_dema\Debug'.\src\bsp’
305 di\RDS3\workspace\ae350_demo'\Debugh.\src\bsp’
24 di\RDSS\workspace\ae350 demo\Debugh.\sre\bsp’
1241 d\RDSS\workspace\ae350 demol\Debugh.\srcibsp’
479 d:\RDSS\workspace\ae350_demo\Debug\,.\src\bsp'
24 d:\RDSS\workspace\ae350_demo\Debug\..\src\bsp'
506 d:\RDSS\workspace\ae350_demo\Debugh.\src\bsp'
28 d\RDSF\workspace\aed50_demo\Debug\.\src\bsp'
439 d:)\RDSS\workspace\ae350_demo\Debugh.\src\bsp®
1446 di\RDSS\workspace\ae330_dema\Debug'.\src\bsp'
259 di\RDSS\workspace\ae350_demo'\Debugh.\src\bsp’
1444 d)\RDSS\workspace\ae350 demo\Debugh.\srcibsp’

143 d:\RDSS\workspace\ae350 demo\Debugh.\sre\bsp’ v
>

| sub-functig
Line

Ft
185

i}

sorted by name
on the col umn

udl ffunction to

A Andes Project Creator [£] main.c [£] demo_led.c [€] trap.c &2 = B

46 // Trap entry ~

7 void trap_entry(void) _ attribute__ ((interrupt ("machine™) , aligned(4)));

48= void trap_entry(void)

49

58 long mcause = read_csr(NDS_MCAUSE);

51 long mepc = read_csr(NDS_MEPC);

52 long mstatus = read csr(NDS MSTATUS);

53 # SUPPORT_PFT_ARCH

54 long mxstatus = read_csr(NDS_MXSTATUS);

55 #efdif b
B Consold| [T Properties |21 Problems | § Terminal |ill Function Code Size |y Static Stack Analysis &2 2 call Hierarchy =E = O3
Binary File: \22350_demo/Debug/ae350_demo.adx --= Max Stack Size: 384 (User defined functions only), lll Used Stack, Self Stack Size,| | sub-functio
Mame Used Stack  Self Stack Size Graphical Stack Bar  File Line Path A

> trap_ents 80 80 240 - trap.c 49 d\RDS5\workspace\ae350_demo'Debug).\src\bsp’
gpio_control - 32 gpio_ae350.c 185 d’\RDS5\workspace\ae350_demo\Debug\..\src\bsp’
i2c_irq_handler 16/l 160 | i2c_ae350.c 1468 d\RDSS\workspace\ae330_demo\Debug\.\src\bsp'
gpio_irg_handler - 16 gpio_ae330.c 305 di\RDSS\workspace\ae330_dema'\Debug\.\src\bsp'
gp0 irg handler 1wl 224 | interrupt.c 24 d:\RDSS\workspace\ae350_ demo\Debug\.\src\bsp’
spi_irg_handler 16l 128 spi_ae350.c 1241 d\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
rtc_alarm_irq_handler 16llk16 rtc_ae350.c 479 di\RDS5\workspace\ae350_dema\Debug\.\src\bsp'
default irq_handler 1wl 224 | interrupt.c 24 d:\RDSS\workspace\ae350_ demo\Debugh.\src\bsp!
dma_irq_handler 160 96 | dma_ae350.c 506 d\RDSS\workspace\ae350_dema\Debug\.\src\bsp'
reset_handler 15l 272 | reset.c 28 d\RDSS\workspace\ae350_demo\Debug\.\src\bsp’
rtc_period irg handler 16llk16 rtc_ae350.c 439 d)\RDSS\workspace\ae350 demo\Debugh. \srcibsp!
uart2_jrg_handler 160432 uart_ae350.c 1446 d\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
nmi_handler - 16 wdt_ae350.c 259 d:\RDS5\workspacetae350_demo\Debug\.\src\bsp'
uart1_irg_handler 16lt32 uart_ae330.c 1444 d)\RDS3'\workspace\ae350_demo\Debug\.\src\bsp’
gpio_pinread = gpio_ae350.c 143 dA\RDSS\workspace\ae350 demo\Debug), \sre\bsp' v

>

6 8L 4)5
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function and
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3Target Management

Target Management

The RDS software manages Targets, Ta
Systems through the Target Manag&r2Vie
Target Manager

The following steps summarize the ty
management for RDS software.

1. Create a target board ready to run t

2. Create a soft wardag emrt®j eac tNfe(vs Pa ®ff &iclt s
the target board.

3. Build a softw2arBuiplrdojae cSo f(tsoentradielPsr)o | e

for generating the executable file.
4. Start the target dowlrodamddd rydz er urh/ede b u

application program, managed by the

Typical target management process fo
Fi ggf.e
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3Target

Management 3.Qreate a Tar

Figure 3-1 Target Management Flow

Target

project creation

Running
Target

Target Manager

AndeSight™ IDE

3.1Create a Target System

MUG10-253 E

The target system is tahataddhmreadtosntl
target boarldC&armrgpatg,h sanc h -MiIsN I@Genydiens Al CI
FTDI pS@dgr gammeQl i mex .dd@bhuggemcl udes t he
target board, | CEman, abBdf drhee droesat iRDJE
target system, connect the RDS softwar
connection, Fyg®Rean see

Figure 3-2 Connect the RDS Software and the Target Board

AndeSight™ RDS IDE | Target Manager
\

Local / Remote
Ethernet

ICEman

USB 2.0
|

ICE Target

Real Evaluation Platform
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3.2 Target Manager

The RDS software uses the Target Man

connection between the RDS software an
Fg u r3a.

Figure 3-3 Target Manager

,,!ETar et Manager

: Local Targets 52 . 0= Qutline| & | - H_,‘l =
v }:D Targets
ADP-AE350-A25-GOWIN

I n the Targeté@d"Mah&ge D agme®st i c repor
the connectivity of thé&ig&#dget system,

Figure 3-4 Diagnose the Target System
B Qutline & | efe=] v =g

| AICE Diagnostic report

ADP-AE350-A25-GOWIN

CliclE"of A1 CE Diagnostic report), and
Argument, and Address in the Test Memo
target system.

FoGowiFiDI USB progthmmeonfi gMemarnyyn f
Access i sFisgh®@mwen i n

For exampl e:

| CBus 1 Port -SI>=[vE@WwWUYB

MUG10-253E 7 1 4)5
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Mi sc Ar‘gdwmént
Figure 3-5 Test Memory Acc ess(Gowin FTDI USB Programmer)

A Test Memory Access (Optional) ot
ICE: Bus 1 Port 1 [GWUSE-5 >=v4.1] v
Misc Argurnent: W

Enter a writable addresz

Address: W

Fo®l i nieexb u gtglee con ffideusrtatMeommor y s Aaeses s
showriigm-6.e

For exampl e:
| CBus 1 Port 4 [ Oli mex ARM]
Mi sc Ar'g-dment

Figure 3-6 Test Memory Access (Olimex Debugger )

A Test Memory Access (Optional) o4
ICE: Bus 1 Port 4 [Olimex ARM] W
Misc Argument: w

Enter a writable address

Address: w

Click "OK", and the diagnostic repor
foll ows:

Andes ICEman (OpenOCD) 5.1.1-g3a34fc9 (2022-04-22-14:27)
Burner listens on 2354

Telnet port: 4444

TCL port: 6666

JTAG frequency 10.000 MHz

There is 1 core in tap

target-0 = tap0O_target_0 Ox0 Ox1

The core #0 listens on 1111.

MUG10-253E 7 21 4)5
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M ¢

MUG10-253 E

ICEman is ready to use.

== TEST target-0 ==

* Initializing Debug Module Interface

* Initializing Debug Module

Scanning number of harts

* test frequency

Setting adapter speed: 5000 kHz

JTAG frequency 5.000 MHz

Current adapter speed: 5000 kHz

JTAG frequency 10.000 MHz

Halting Hart O

coreOQ: target_xlen = 0x20

core0: mvendorid=0x31e

core0: marchid=0x80000a25 A25

core0: mimpid=0x160

core0: misa=0x4094312d

core0: dcsr=0x400006¢3

core0: mnvec=0x80000000

core0: pc = 0x80001ba8

core0: debug_buffer_size=0x8

* Access GPRs testing

RV32 base ISA (32 GPRs)

* Abstractauto testing

* Single Step testing

* Check haltsumO value

* Check haltsum1 value

Testing reset_and_halt_one_hart

execute ndmreset should not affect these registers:abstractcs,
abstractauto, program buffer and abstract data
clear abstractcs.cmderr(W1C) and abstractauto(0)
Hart O pc = 0x80000000

execute DM reset should reset these registers:abstractcs, abstractauto,
program buffer and abstract data

*kkkkkkkkkkkkkkkkkkk

Diagnostic Report

(PASS) check that Debug Module (DM) is operational ...

(PASS) check JTAG/DTM connectivity ...

(PASS) check changing the JTAG frequency ...

(PASS) check GPRs access ...

(PASS) check ABSTRACTAUTO should cause COMMAND to run the
expected number of times ...

(PASS) check all harts single step ...

(PASS) check haltsumO ...

7 3L 4)5
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(PASS) check haltsum1l ...
(PASS) check reset-and-halt ...

kkkkkkkkkkkkkkkkkkkk

Il hhe Tar get vMaemws g@'i Tsaprigaeytss "t he t ar get
by the RDS software

The Target Manager automatically est
communication between the host RDS sof
t he background,—cloirc ky owun ctalmg e d ggihaéac t' adr g
and select "Connect Targdowwi &i €CE =and
specify the connecti o#oaaonflii Buls, altei.Rgmr ti"
1 [ GW3SBvVv4. 1]-wiDP) @od start the target
I n orderetbasgaertsyftem, yomathamekr &6 S

the | CE debbggemnserted and the debugagi
Fi g@r7.e

Figure 3-7 Create a Target System

EﬁTarget Manager : Local Targets 3 o= Outline & | =i e | == 0
£ Running Target
v :=:=> Targets

AP AFAEA ASE SOANRL

% Connect Target via ICE * ICE > Bus 1 Port 10 [GWUSB-D] JOP (4-wire)

Q. Connect Target via Simulator i | -

El Open Console

& Refresh F5

After starting the target system, "T
type, connection configuration, and po

showriig3-B;e and " Rwreni"ngliBgprl ays the sam

MUG10-253 E 741 4)55
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gement 3.Beset Targ

Figure 3-8 Start Target System

8 Target Manager : Local Targets &2 . B Outline = 8

FlEe NN v

~ & Running Target

®E ADP-AE350-A25-GOWIN ICE-ICE: 9902

b :,"——:D Targets
v ADP-AE350-A25-GOWIN

BE ADP-AE350-A25-GOWIN ICE-ICE: 9902

The Target Manager view wil/ al so sh

target system, including:

Availabl E" Stahest &r getawaisltahbrl d sstiat u
can be connected and developed.

Started®8tafThe target board is conne
software, but has not yet | oaded the

Busy S®itusThe target system has been
has been | oadend deard opmegrnt has begun

3.3Reset Target Board

The RDS software provides a user 1int
board in the event of an exception.

To reset a running target boar®" jn
on the t St dbarevetBPoargeand keep the t.
PC=0, as FkKihgpadvne il the reset is done du
the debug thread wil/l be cl osed.

MUG10-253 E
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Figure 3-9 Reset Target Board

48 Target Manager : Local Targets &2 . Z= Outline = B
SIEE CT
v = Running Target
BE ADP-AE350-A25-GOWIN ICE-ICE: 9902
v & Targets
hd ADP-AE350-A25-GOWIN
EE ADP-AE350-A25-GOWIN ICE-ICE: 9902

You ahsao reset the tcalrigeekti nbgo aornd tbhye rs
target and selecting "Reset Target" or
down | ist, Fag@d&Bown in

Figure 3-10 Reset Target Board

18 Target Manager : Local Targets &2 . 5= Outline = g
Pl N
~ 2 Running Target
?_E ADP_AESS.D_ o I et L Ol o el O Y
“ ;!'__:9 Targets s Reset Target
v [0 ADP-AE350|/M& Reset Target and Hold
BE ADP-AES! £ Shut Down

48 Open Terminal

&' Refresh

3.4 Shut Down Target

I n the Target Mahagkromi etwe BEgOgBCted
select "Shut Dodovwr liinst htodslpt down t
i FRi gBLe
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Figure 3-11 Shut Down Target

18 Target Manager : Local Targets &1 B= Dutline} = 0

=N T

~ & Running Target

BE ADP-AE350-A25-GOWIN ICE-Ir™- nnnn
v 2 Targets % Reset Target

v [E] ADP-AE350-A25-GOWIN {Adl Reset Target and Hold
BE ADP-AE350-A25-GOWIN |c‘2 Shut Down
B Open Terminal

#7 Refresh
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4 Debug a Software Project

4.1 Debug Perspective

MUG10-253 E

The Debug Perspective includes code
view, and multiple debugging views to
applicati on anod rdeicatgnneossse otfh ee accFhi gsutreep
4-1.

Figure 4-1 Debug Perspective

ebug - ae350_demo/src/demo/main.c - AndeSight RDS v5.1. -
A Deb 350_demo/src/demofmain.c - AndeSight RDS v5.1.1 o x
Fle Edit Source Refactor Navigate Search Project Run Window Help Debug Perspective
L Wil [ R ~idh~ B @& [~ T -0 @ Cero . ;
{5 Project Explarer 32 = O |[4 Debug 22 Bixmn ®m| e o = = O || Variables | [ Memary 2 = A
£ G < | vi# 2e350 demo Debug [MCU Program] W 5o | B[S
v % ae350_demo ~ v i Process o
& Binaries v 4@ Thread #1 (Suspended : Breakpoint) B - |
il Includes = main( at main.c:123 Oxleds -
(= Debug 35 gdb(8.2.50.20190522)-3 I 38 %% |0x80000000 : 0xB0... i3
=X = = @ 0x80 >
v = bsp &) main.c 23 *._[d trap.c 8 starts 8l configh 2 g8 BxB000000050000000 BOOBI A
& ae350 116 Run multiple peripherals interrupts demo ~ 9x6B0B000030000004  64BT!
117 #if RUN_DEMO_INTR
— = OxBo00000050000008 SOBO
v @ config 113 deme_intr(); *
& confighh o sendif x000000008000000C 8875 ¥
R 120 < > < 3
& driver 121 2 fall led d
// Run waterfa ed demo - 5 -
& lib #if RUN_DEMO_LED Lt REB‘StefDﬂbug View o
(= sag demo_led(); . 5 e g e o
. v sendif Code Editor B 5oy
— == 5 Name ~
8 Target Mana 52 5= Outline /v . . £ All Registers
/i User t s
alem| < er application code 44 General Purpose Registers
v 3¢ Running Target s % Floating Point Registers v
RE ADP-AE350-A25-GOWIN ICE-ICE: 9902 | 136 return @3 13 >
v I Targets BLr v
v [B] ADP-AE350-A25-GOWIN < >
= = o i ‘ . =
BE ADP-AE350-A25-GOWIN ICE-ICE: 9| () Consol 3 . [£] Proble | [l Proper | & Termin | [G] GDB C | & Disasse g ||% 8 % il S|k F| =
& v
- BRHrEE #B-5- & 5

22350_demo Debug [MCU Program] ae350_demo.adx

Target Manager

< >

Writable Smart Insert | 37:3 L= R

After the Debug Session is started,
enters the Debug Rer smmeraitail M e, enrt eyou he
Perspective®byorm|ltik&ki Pgrspective toolob
software, or you can select "Window >
Debug” on the main menu of Fhgd4R®S sof

7 8L 4)5
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Figure 4-2 Select Window > Perspective > Open Perspective > Debug

A C/C++ - - AndeSight RDS v5.1.1

File Edit Source Refactor Mavigate Search Project Run Window Help
A~ ‘Qvuujv ﬁl#‘vovg New Window ks ~ -
Editor >
&5 Projec 22 = O |[[A] Andes Project Creator £2 “_[h] ¢
- Appearance ¥
=% 7| Connection Canfiguration Ul Made 5 Project Language
<
(S52e3 30 deny O Simulator |Andesim ~| @Icz ) @®C Oce
Show View >
Chip Profile (Double click to create Perspective > [[f Open Perspective
Chip Profile Name ct Navigation > Customize Perspective...
v GOWIN-AE350 Arlirenes Save Perspective As...

ADP-AE350-A25-GOWIN AL remeooummes—crorwwse—pmes  Reset Perspective...
Close Perspective

Close All Perspectives

]

] |G #
= 8

x

Create Project...

-

4% Debug
Profile

£0 Team Synchronizing

Other...

Project Creator | Preferences

= 5 || B Console 2

BT =
2| om|

2 Running Target

»
1

-
No consoles to display at this time.

3 Targets

[ Properties | (2 Problems | (& Terminal | flly Function Code Size | flly Static Stack Analysis| % Call Hierarchy

4.2 Debug View

When a
cal l t he

session
Vi ew. I

debug

debug n

i s
order

started,
t o c

n M 7 - .
Wi ndow > Shtohwe rvinewh eO main menu of
H M [1] M " M
showiigMB.e I n the Show Vi ew di al
dr lpwn arrow and select the debug
expanded | i s¥Fjgddeshown 1in
Figure 4-3Sel ect Window > Show View > Otheré
A C/C++ - - AndeSight RDS v5.1.1 - m} x
Fle Edit Source Refactor Navigate Search Project Run | Window | Help
A | & v i G| 4 v @ v @ - NewWindow ks~ o v 3@|@Iﬁi§$
B Projec 2 S 5|8 Andes Project Creator 5 e ot > = &
Appearance >
. . E % || Connection Configuration Ul Mode 5 Project Language
=% ae350 dema . . - - - Create Project...
Osimulator |AndeSim ~| @ ICE | gy 1 @ Build Targets
Chip Profile (Double click to create Perspective > @ C/C++ Projects
Chip Profile Name ct MNavigation > O Console Alt+Shift+Q, €
ADP-AE350-A25-GOWIN ADrmmeomommesmoorvrme—pe: = NaVigator
0= Outline Alt+Shift+Q, O
[#  Problems Alt+Shift+Q, X
{5 Project Explorer
[ Properties
4 Search Alt+Shife+Q, S
Project Creator | Preferences & Tasks
&) Terminal
AT = = 5 ||E Console 2 . [ Properties|[£] Problems| 4 Terminal| iy Fie Call Hierarchy = g
! Other... Ale+Shift+Q, Q =
2 ‘ =] ﬂ]‘ = . L. TAar
"L [ T No consoles to display at this time.
2o Targets
58
MUG10-253E 791 4)5
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Figure 4-4 Select Debug View

A show View ] x

type filter text

w = Debug ~
@g Breakpoints
[ Cache Dump View

%5 Debug
E Debugger Consale

{2 Executables

4" Expressions

GDB Command

t)= Global Variables Live View
0 Memory

@ Memory Browser

& Memory Map

B, Modules

85 OS5 Resources

1Y Renisters

Open Cancel

4.2.1Debug View

The debug view is
show the target
as s h oFnng 4-Bne

Figure 4-5 Debug View

45 Debug 2 L i
v 4% ae350_demo Debug [MCU Program]
v ¥ Process
v f# Thread #1 (Suspended : Breakpoint)
= main() at main.c:123 Oxledd

o5 gdb(8.2.50.20190522)-3

The functions of the

TR Tl H

> (Terminat e

relaunch a new debugging

"k (Resume): Resumes

, oo (Suspend) :

"@" (Terminate):

MUG10-253 E

used to
syptremramst ac lpawlserd toh

debug vVview

amd nReleaundhks:
t hread.

Temporarily

Ter mi nat es

control t h

= 0

t ool
dEBdruggi r

execution of t h

suspend th

the debug
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, """ (Stepepsnttohrodgh the current stat
t hread, and s tfeupnsc tiinotno ctahlel .sub
, "=" (Step Over): Steps through the cu
debugging thread, amudnctieprs oalelr. t he
, """ (Step Return): Stepgs atlemeuwgh off h e
debugging thread until it returns to
. "B (Instruction Stepping Mode): Ent e
steps through the assembly instruct.i
4.2.2Memory View
Memory View examines and modifoem a
of a | ist of memor yrFingodbiet Bash ®memehwpwn
monitor i s associated with a segment o
address or expression, and the data fo
di spl ayed afn par evchefiietegd f or mat s.
Figure 4-6 Memory View
()= Variables | [] Memory i3 W 4‘ E' HE <§|P|”Uv| o =
Manitors &5 3¢ 3 | 0x80000000 : 080000000 <Traditional= &% | 25 New Renderings...
& 0xB80000000 exeepepReEcREERREE BBEBETITV D4575795 B0@BE5STT GF F eeeraaisasenan u. ~
exeepoopooceaeeale 81898090 GOOEATLY FECTETLI 478197BA  ....... ... Cp=..G
@x2eRa0R080000020 386208697 o .C.A..
gx@poeeREREcRRERESE @7918691 jop....c.
exeepoepEEcREERR4E @BEBECER CODEOBEE FFFE@TVIT 400878793 "H........ by. ..
exeepoppoocEEERR5E FFFE3597 NP
exeepaeREE3REERRE60 3ECTET713 .FNGE..F
gx@poeeREREcRRERETE  GBEL1ABAL I
gxpeReREREc0R0808508 FEBBEAES
8 @pEDBRER COCEOODD BEEBREEE DREELEEE ... ...ee...n
BxBBBBBBBGSBBBBlB; 342622F3 00025463 2516106F 00003197 6" 4c.. . 0%_ W
Create a Memory Monitor
1. After the program is paused, select
t hat you want to MogdiRer, as shown i
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Figure 4-7 Select a Thread or Stack

45 Debug &3 Bignnm| ze.¢| i v = g
v ik ae330 demo Debug [MCU Program]
v 12 Process
v 2 Thread #1 (Suspended ; Breakpoint
= main() at main.c:123 Ox1ed8
sl gdb(B.2.50.207180522)-3

2.1ln the Memor"s"(vAdedw,Mecnoircyk Moni t or ) i n
panel , as%shloMMdriet or "Meamoog box, ent
memory address oyoexwparsst onOiKewat and
as s h oRwing 4-Bne

Figure 4-8 Add Memory Monitor Interface

= Variables | [] Memory &3 :|J: - | xR .'_."| E| Hi| <"='=€>| Ci | 6\3 v = O
Monitors @ 8 | New Renderings...l
@ (heBO000NNN

- P
. tor: Ox80000000 : 0x80000000
Add Memory Monitor .Om er

ring(s) to create:

Add Rendering(s)

Floating Point

Figure 4-9 Add Memory Monitor

A Monitar Memary x

Enter address or expression to
maonitor:

[gemo led] v

@

3. The mewioew shows a traditional memor
showriigm-i 6
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Figure 4-10 Traditional Memory Rendering

)= Variables | [ Memary &3 :L]: 4 | R .'L’| E| HH <*===D| ECI M | ?43 v = 0
Monitor - §§ 3& demao_led : 0x1 <Traditional= &2 IE':? New Renderings...|
@ 0OxB0000000 |exeedpooeRoEEEEER] 63342022 cFEEE254 97251018 938808631 A, .. 0..%.1... M
@ demo led |8xPEOBEEEEREERRP1l OTVECC1BL 93038802 16FEC282 48928831 .A1...... Bp....x
BxER2E02000008202]1 529873E2 AS2E0030 B2ABR12]1 B1ABE1ER ds.RE. (%!
@ 31 E7@@aae8 F3000067 BE77CATET - .6-§| .
exPREEEPRREEERRRAL 03008827 F3603737 F37CATAY SETCAB27  '....7 48§]8" |[
Ox0e0000a0RBaBRE5] F30L37F6 SETCAL2T B2BF47FE 410868188 §7.0° |[bG,:_....;l.
Bx0006600006000061 BBCAABGL11 AESALFIS A@OADIFIS EFASE1EE wolbe -...E1
Bx00060000006000071 B21ABG26 22614140 GBEGRLEG ETA25E97 .2@1;1.. Caeas
BxB0060200000820581 BBFALBETY CR2VFICE 17FDSBYD GERTETEE ..a, EG' }[j'. .
BxB006020000082001 23478DE4 OS0BETVAR F3148807 cT7T7DETAT a.6# c.....08 g
8 BAL BY 80 B5E40087 F5C39847 F30801B7 L. B.GLBB-. LG
BxER2e0200000820B1 Al388477 1FATVOEEE J3ETBDER SEFC1E2T w8 §..,cs'.[i[
BxBa2e0200008820C1 13286727 91FFF7E6 CBELG346 03270982 'g ,.+5.".Fca'.FE. A
Bxeeaepa0000028001 33001886 AEREESDT 13BBEFCS SEEBLEET P T T S v
O S ————— o S
Click "New Renderings " in the rig
select "Floating Point", and click "Ad
point memory rendRirgdlige as shown in
Figure 4-11 Create a Floating Point Memory Rendering
)= Variables | [] Memaory % :Li.I1 = | g | .'L’| t'é| (£ <'===i>| ECI v | @@ = 0
Monitor &b 3¢ &% |demo led : Ox1 <Traditional= II-J:J New Renderings...l
& (xBO0O0DOOO |Memcrry Monitor: demo_led : Ox1
@ demo led Select rendering(s) to create:
4. Ri glti ck on Memory Rendering and sel e
down | ist to change the byte order o
di spl ay, &s gdii@wn i n
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Figure 4-12 Byte Order Setting

)= Variables | [] Memory &2 :L]: 4 | I u-_n"l t'é| HH <*|='=D| ECI v | ?43 v = O
Monitor = 3¢ %% |demo led : Ox1 <Traditional= E:Elt'}' New Renderings...|
@ (0xB0000000 | @xgEmrrmmnnnnnanns Gaessssacssiians 18 03020031 " 4c...o..%.l... A
o demo led axee ¢ Add Watchpaint (C/C++)... 248923831 JAd......Ap....K
- BxBE Find and Replace Ctrl+F  p1p1s00186  &s.RE.(¥!. ... .
8x8€ o 44 Rendering 7B77CATET  ......'g..6°§]
[T . 7 SB7CAB27  C....7 68§86 |[
3 Remove Rendering I
BxaE E 41800188 67.6° |[pGi....A
Bx@E Panes > D6 EF45818E  ..A&....... -...EL
@xBE Endian > Big @A
oo o, > [
BxBE , [ L
Cell Size b _ C e ows -
BxaE . 47 F3000167  ...-..3.G.A8-..4
@xeE Radix ? BB SBFC1E27  w.B[..5...¢s .0[
Bx@E Columns > 8603670902 'g ..:iy.Fcak....
axBE Update Mode > [388001007 ...3.m.cli.....
1< Copy > >
It is possible to modify the memory
i nappropriate value is entered, the pr

5. Deviations from the contents of the
program execut iFomg,4-laBs shown in

Figure 4-13 Contents of Memory

(x)= Variables | ] Memory 2 - | 1ong 100 [ ,'_,"l sl B[ <}.==;>| i | e ¥ = B
Monitor & 3§ %% | demo led : Ox1 <Traditional> ES]E:J New Renderings...|

& OxBOODDDOO |Bx8BBRALB1 |737CB518|337CC158|E388D585 [B2FEATTA| |.p|SPA|H.0.§z6p? ﬁ
@ demo led @xBe8BA1C1 (92442248 (82614144|416683186(22C68611( [0"D.DA. .|...A. .£"
h @xBeBBA1DL |347473C4|31882138(|8424733F (22468230 [st.@!.1?s5.B2@"
BxBEBBRLE]L (82014144 |41000180(|22C60611 [#47473C4| pa. .| .. 4. . & Est.
@xBeBBA1F1 |11882130|04247337|22486236(82814144| P! [7s5.[p2@"DA. .
OxARARE261 |B186a150|22CEAG11 [4ACAZECC|S2CR4ECE| ... .. . I"|TREIENER
exeeee0211 |SAC256(C4|24100000|36892E8A(63801FA7| PvAZA..4....5..q
exe0000221 |ABG2675C|93807FAS|C1EAFIE7 [F1813398| |...«@....u.4.3.H

@xP0808231 (33548440 |B341300E(B3014E7A|FDOL139a7| @..3.048%zK. 3.9,
9x00808241 |FEVE3317|E319FDEA|630129F0|33@34AF4| [ 3{0.v.30).d8]. 3
9x20808251 |B1415406|A1AB2947|B3B7EI3D|3300FAGE| [(ZA.JG) jl=E-3.0. 3
E|
3

9x00808261 |E300F487(230006C6(9300D720|E3001T7E7| 4. JE. 8.2, ...,
9x00808271 |63FECTER|33036972(51412686 |B3AB1947| mChdri.3.+4.G.7
Ox00808281 3300F006 2600FIE7 @6CE3397 D7002300  .0U.3.0.8. . 4. .#.x W

6. 1 f you want to automatically render
monitor after restarting the debuggi
"Window > Preferences > C/ C++ > Debu
Settingsaionmeme mf the RDS software
Memory view, automatically render da-

Rendering in the next dribg4#yli&eNcti ®n"
that this feature only wesk&kstiwheaddh
of the first memory monitor after st
error wil |l occur
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Figure 4-14 Automatic Rendering Settings

A preferences O X
type filter text Automatic Rendering Settings - v -
Autotools ~ . .
. Auto-refresh interval (in seconds): |1
Build
C/C++ Project Tem In the Memory view, automatically render data without clicking "Add Rendering” in the next debug session.
Code Style Note: To use this feature, users must make sure the address of the first memory monitor can be accessed whe

Core Build Toolcha

<

Debug
Breakpoint Actio
Breakpoints Path
Disassembly
Floating Point M
GDB
RTOS Awareness
Source Lookup F
Tracepoint Actio
Traditional Mem

Editor

File Types

Indexer

Language Mapping

New C/C++ Pmia)d e

(?:' [ Apply and Close Cancel

Setting the Display

Memory rendering is displayed in bl a
following steps to distinguish the ren
di fferent colors

1. ClicR"™( Mée ewu )Meoan t he tool bar of Memor
"Traditional Rendering Preferences
Preferences. . dbwhromsthéagudd&@own i n

Figure 4-15 Setting the Display

)= Variables | [] Memory &3 W - | g ="| & [E <‘§>| ag ~ | EE O
Monitors 25 3 ¥ |demo led : Ox1 <Tradi Layout 4
& 0x30000000 BxOBEBABRL 6334207 Find/Replace...
@ demo led Px20008RGD 0300803 e Nt
Bxeaea8819 16FEC2
AxARRRBAZS AS2EE93 Traditional Rendering Preferences...
GxEEREEE3] GREEBEM Floating Point Rendering Preferences ...
exaaaaaa3D B77CATE Preferences...
BxB2808040 F3I7CATA Table Renderings Preferences...
@XBRBBBASS SB7CARZ rororErrT-wTewerow R R—
@xeee88661 BBCABEL1L1 BESALFIS BOADIFIS . -.
BxB2868860 EF45818E BE21A20206 32814148 LLEL L LA@AL.
BxE2868670 BBBRELlEE EVO2EEST BEFRLEBTY ....... c..0,
AxABABABES @B27F3CB 17FDSE7D ABA7E78@ ES' [ Feeran
BxB82e88891 23478DE4 9S8BETVAL F3148687 a.0# C..... a
axepeaeasld 677DBVATY BVOEREEE B5E48087 §.}g...-..8. W

2. 1ln the "Preferences > C/C++ > Debug"
Gl obal Text Col or ", and then define |
data, asFshdwel in
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Figure 4-16 Traditional Memory Rendering Setting
A Preferences (Filtered) O X
type filter text Traditional Memory Rendering A A
v CiCet Traditional Memory Rendering A
w Debug DU
Traditional Memor 25
Address Text Color: I
Data Text Color: I
Brighten Alternate Cells I
[ Use Global Background Color
Background Color: |
Changed Color: I [eold [Jlkalic [~“]Box
Edit Color: | [JBold [ lktalic []Box
1 Use Global Selection Color
Selection Color: | v
£ >
@ i i
3. Click "Apply and Close" to save

MUG10-253 E

Memory View Toolbar

t he

The functions of the Memory View too

., "A™ (switch source): Specifies the s
CPU or BUSmMof€e provides the memory ¢
or cache. BUS mode provides only the

"™ (Import): I mports a specified set
Fi gd-i@&

Figure 4-17 Import Memory Values

A Import Memary O d

Fcurmat:gl% 4

Restore to address: |g.x1

File name: | Browse...

[JScrall to restore address

'i?:' OK Cancel

, """ (Export): Exports the memory valu

as s hoRwing 4-in8

8 §1 4)5
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Figure 4-18 Export Memory Values

A Export Memory O *

Start address: |Dx1 End address: |0x1 | Length: |U
File name: | | Browse...
'\/?\' o Cancel

The RDiSwasrod supports 3 formats for i
memory eaetcao:rd§S plain text and raw bine

formats are generally more commonly us
hexadeci mal values, and one bhgterstore
Raw binary data contains binary values
, "@" (Auto Refresh): Used to refresh t
interval s. For RiscV_AE350_SOC with .
modul e, Auto Refresh can be enabl ed.

4.2.3Memory Brow ser View

Memor y sé8Brr ow ewl t eranative to Memory Vi
and modifying process memory.

Create a Memory Monitor

1. After the program is paused, enter t
you want to view in the text box of
"Gd, as shkogd-dien

Figure 4-19 Memory Brow ser View

& console |[2] Problems | [ Properties | (] Memary Browser i3 GDB Command | 2 Disassembly = 0
W rief|e ¥
demo_led V| Go |  MNew Tab

2. The memoseyr bwioev shows a traditional
default, &sg#26&wn i n

MUG10-253 E 8 11 4)5
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Figure 4-20 Traditional Memory Renderin g

& Console ﬂ:: Problems (E Properties (u Memory Browser 2 . [G| GDB Commancﬂ to DisassemHﬂ = 8
ms e W | DI [ @ ¢
|demo_|ed V| Mew Tab

Ox1 - demo_led =Traditional= &2 l
PxBOER0AERRRAERAL 63342022 GFARA234 97251810 03000831 97ECCL8L 93038002 " 4c...o..¥.1....A1..... A
BxdpaappeeeEERRR1Y 16FEC282 4B025E51 529873E2 AS2560356 82480121 BliBelse .ﬁb. ...Kas.Re.(¥!l. ...

31 B7eeaa6e F300@a67 B77CAVET 93008827 F3683787 JR - U 111 [ '
0xPORREDERPERRARAS F37CATA7 SB7CAG27 FIB137F6 SB7CARZ7 B2BFATFE 41000188  §§|6° |[67.6° |[pG:....A

exeeoaepeppBEREEE]l @BCEBE1L BESELFOS @OADIFI6 EF45515E B21AB028 52014148 . &.. ... EI ..%@A..
axepoaepeapEEREET7I GBBBBLEE BYO25697 BEFElBEY G027F3CE 17FD5BYD aeavETEe Ve
axepaaapaapEEREEI]  23478DE4 9300ET7AR F3l4@@87 077DEVAT B70@RRER O5EL000T } ]
axepaaepaRREERERAY  F5C39847 F30001E7 AL380477 1FAVEESE 73E7ADBR SEFCLAZT
exeeoaepaapeERERC] 13286727 91FFF706 CBELG346 956878902 33081086 ABOEELST
axepoaapaRREEREE0Y  138BEFCS 56001007 F380EFBE 673067AT ABBBRBER FSE0GFCS

vee.®i.65.0g. .. 8, .8

9xPEEEPEERRREORRFL 410PBLE7 22060611 AAC226(4 SEE42E84 63801FA7 ABEEET7EC  -..A..E"ARR2. .. .§..c...«
AvARBRAGRABRARATR0  IIRATFAR THARAAAT NAATRI1T 07F5 3340 B1ARRGAR TIRTENZE | 3 1 3 Af3A “n3i.c ¥
< >

ClickR"™(Weéeew Menu) on the tool bar of
and select "Default Render i adgown Hliocsat,i
and thWNewl MTakns skogdR2idannBi gdp 2

Figure 4-21 Floating Point Memory Rendering

El console ﬂf_ Prablems ﬂ-_=| Properties (u Memory Browser % . [G]| GDB Command} == Disassembly\l = 0 |
wy e W - [ 03 o5 @ 7]
|demo_|ed Traditional Default Rendering >
0x1 - demo _led <Traditional= &2 l . Floating Paint Find/Replace...
0x0RERARARRRARERE] 63342022 FFAEE2E4 97251010 93000031 O7ECCIE] 93050002 " 4c. Eind Next
Bxepo00000000080019 16FEC282 4B9235B51 529873E2 AS2580930 82480121 41ABR1EE ..ﬁb. .

Clear Expressions

@ 31 AB BYaBa008 F3000067 B77CAVET 93000827 F3683787 e
PxPBRERRPRBRERBAY F37CATA7 SE7CAB2T7 F3@L37F6 SE7CAG2T B2BFATFE 410001868 §§|6"
axepaoeeaa00000061 BBCEG611 GESG1FIS BOADLIFO6 EFASS1EE B21ABG2G 520814148 . E.. ...
axepooappoeRoRR7Y GBBRELER 57925697 BEFBL@AT 0027F3CE 17FD5ETD aaaTEVEE
axepaoapaaeEE0009]1 23470DE4 0ZR0ETAR F31480@7 c77DEVAT BYBGBREEE D5E4REET
a@xepooepaoBRERBA0 F3C39847 FI00O0LEY AL3@0477 LFATOESE 73EVODBe SEFCLEZT
axeppopppoepEeRRC]l 13206727 91FFF706 CBELG6346 93870982 33001006 ABBRESST
Axepaoapaae20080000 138BEFC3 CEQOLEGT FIBRBEFBR 673007A7 ABBBBR3E FS5E0EFCS . .°i.6§.8g...x§.. .0
8xPEEARRAERREEARF] 41008167 22068611 AAC226C4 56342584 638@LFAT ABGRRTEC  -..A. . £ ARAZ. .. .§..c...«
PxPBREREPEPREALEY 33807FAG 7D0BE457 DBB7B317 07F5334@ S1ABA98E 73E7ED3F  |..3...}.3.0{38...7Q%1 =5

Figure 4-22 New Tab Option

& console ﬂ:: Prablems (E Properties (u Memory Browser £ - [G] GDB Command} == Disassem blﬂ = 8

T UL eI
|demo_|ed ~ Mew Tab

Ox1 - demo_led =<Traditional= [0)(1 - demo_led =Floating Point= &2

BxpaaoeeEERRREEEEL 3.322729E21 3.961712E28 -5.333465E-25 -1.615597E-27 ~

expooooeeERRREEE11 -1.529999E-24 -1.716562E-27 4.115866E-25 1.928794E7

exeeoEe0RERR0R8021 3.182897E11 -1.457479E-16 -2.351853E-37 5.877687E-38

exepoee0eER200803 L Infinity -7.829395E-6 -1.814133E31 -1.585942E-5

exeepeppaepaeEEE4l  -1.815989E-27 -1.776429E31 -2.881738E31 7.118778E16

exeapeppaERREREE51 -1.823775E31 7.118778E1G -2.818625E-37 &.8e8366E8

faplatalelaalslalata o el N 7.627595E-32 4.935133E-32 4.167794E-33 -6.112517E28

exeapeppooRRRBRETL  -8.993112E-9 -9.496149E-38 2.465383E-32 -1.746956E-5

exeapeppoepaERRE8L -1.144785E-4 Infinity 1.637284E-24 Infinity

axepaeppaERRERRE9 1 1.879875E-17 -1.627@@7E-27 -1.172578E31 1.1949688E24

exeppeppoEpRERREAL  -7.629511E-6 2.144183E-35 -4.958918E32 -1.814174E31

AVAGRARRARRARAARRT -5 OR2TARF-10 7 BTARIEE-74 2 AR1177F31 1 41R0RaF17 v

3. Ri gchlti ck on Memory Rendering and sel
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down
di sp

[ i st
Il ay,

Figure 4-23 Byte Order Setting

t o
&s gadieBwn i

change
n

t he

& £g Ad; WatchpointTCfC++]... Y Browser 2 . [G] GDB Command} gl Disassemblﬂ = 8
Find and Replace Ctrl+F N, T | i ﬁ' @ -
E V| Go | | Mew Tab
Panes >
0x1 - Endian > Big .
exea Tout N . Litle 8193030002 " 4c...0.. %1 Al A
exea ) 21 21400182 .Ap....Kas.Re.(¥l. ... .
Bxen felo=z ? 17 B77CA757 93000827 F3603787  ......'g..6°6| ... 70
@x80 Radix ? 6 5B7CAR27 B2BFA7FE 41000180  §§[6° |[67.6" |[ A
oxea Columns > |6 EF45818E B21ABE20 52014148 . .A&..... i
oxea Update Mode » |7 @827F3CE 17FDSB7D GBETETEE  ......
Bxea 7 57700747 B7@@@R5R B5E40007  &.GE C
ox00 Copy ? 17 17A70555 73E70088 5BFC1027  6.KG-..0w. 0] .
Bx28 Reset To Base Address 6 93670902 33801866 ABOOEEIT g ..-V.FCAL.
Bx08 Go to Address... 0 573007A7 ABPGPESE FSEEEFC3  Ai......°i.6§
Bxe0 Refresh 4 3BE42E54 63B@1FAT ABRRATEC  -..A.. £ ARAZ
o g TOoT RATFER TR T TR TRTT 7 07F5 2340 R1ARAARRA 7IRTENZE ! = 1 &
4. Deviations from the contents

program execut iFamng,4-Rads

Figure 4-24 Contents of Memory

shown i

& console ﬂ:: Problems (E Properties (ﬂ Memory Browser 2 . [G| GDB Command} ol Disassemblﬂ = B8
mwe W v[CIct| 0 v
|dem0_|ed V| Go | | New Tab
0x121 - demo_led(+0x120) <Traditional> 2 |
Bx0E0E200000000121 T737CB516 337CCE0E E3@BD5AS5 B2FEATTA 92442240 52014144 .p| sBﬁ.|3.ﬁ.E:§b’@"D.DA. ]
Bx8e00000000000139 |41800158(22C60611 (AAC226C4 |BEE42ER4|63801FAT |ABBEETEC LA .-EA&E\EI PR Y« R
xe000000000800151 |33807FAG(7DREE4587 DEATE3ILT|97F53348|B1AEROGA (7IBTED3T : . P } ’,£@36. LTHTIeS
Bx0E00000000000169 |737CB518 (33700050 E3B0D585 |B2FEATTA|92442243|520814144 . |.1| sP:&| 3.0. Hz5p30"D.|DA. .
BxPB00000000000181 |41808158(22C60611 (AAC226C4 |BEB42ER4|63801FAT |ABBGATEC oL ERRAS, JdB..g.. e
Bxe0e0000000000199 |33587VFAG|7DRBE4ET DRATEILT (97F53348|11A0898@ |73B7EDST : - A
exe0000000008081B1 |737CB518(|337CC150 |E3@8D505 |B2FEATTA|92442240 (32814144 . |.1| sPai| 3.0. 5z§b‘@"[), DA. .
Bx0E060000000001C9 |41880180 (22060611 (847473C4(318521308(0424733F |22486230 ... 4. . izt @l . 1?s5./82@"
Bx8e000000000001E1 (52814144 (41080150 (22068611 |B47473C4|A18682138 |@4247337 DA, ... .4, . EBst.e!., i[75%.
Bxe0000000000001F9 |2240B238 (52014144 (21208188 |22CE0611 |[4ACAZECC(52C64ECE B‘@“DA, Jowo o IEREIENER
Bx0E00000000000211 |SACISEC4 (24100600 (BBB02EBA|AIBBLFAT ABB2BT7EC|93887FAD Bvazd. .4, ... 5. .d...98. ..
AAARAARAARAARA T 2Q C1TAAFQRT7IFT1ATI3AGRIFIRARAAAIRIAT IAARIRIATARTAIFNAT IQA7T noA 3 AR A @Addsr 3 a 2
£
M =n -
5. ClicR"™"(Wéeew Menu) on the tseol
mn H . 1
and select Find/ Reggbwar el i. st
t he sepde cdiaftia f or the selected

Fi gd-

2 °)

myt ¢ her dleart ao

of t he

n

Maepwof
f o ofmi n dh
me mor y

8 91 4)5
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Figure 4-25Sel ect Find/ Repl aceé

MUG10-253 E

& console ﬂ:_ Problems (E Properties (u Memory Browser &3 . [G] GDB Commamﬂ tod Disassembly\l = 8|
T OEEICE
|dem0_|ed Default Rendering H
0x1 - demo_led =Traditional= &3 l Find/Replace...
0xDOBOEEOOROBERRAL 63342022 GFODO2B4 97251610 93000031 97ECCI8L 93630002 " 4c. Find Next
BxPOERBEOEROERRRLI 1GFEC282 46928851 529073E2 A5280930 82400121 01400180  .Ap.. .
- Clear Expressions
[ 31 AG B7000000 F3000067 B77CATE7 93000827 FI603787 ...
0xPOEEEEEEREEEARIY F37CATA7 SBTCAG27 F3@L37F6 SB7CAG27 B2BFATFE 41000188  §§[46' |[67.6' |[pGe....A
0xPOERBEOEROEPERE] BBECE6M611 GBSRLFIS GIADLFIE EFASS1SE B21ASE28 52014148 . &.......-...EL ..2[A..
0xPOBOEEO0RORRER7I BBEBALSE B7J928897 BEFOLEAT7 0027F3CE 17FDSB7D 0B87E768  .......-..8,E6 . }[¥.. .
9xPOEBEEERREERARIL 2347@DE4 9300ETAG F3140687 67700747 780000 0SE40007  H.GE C..... 65.1E -
0XxPOBABEOEROERARAS F5C39847 F30001B7 A1300477 1FATOBSE 73E70D80 SBFC1027 G.AG-..dw.@j..5...¢s .i[
0xPOBOBEODROBEORCL 13206727 J1FFF706 CEEL6346 03070002 33081606 ABBOEGST g ..+y.Fcak.. 3=«
BxPOERBEOEREERERDI 138BEFC3 36001007 F38GEFBR 67300747 ABB@OOSE F5300FC3  Ai...... °i.6§.0g...«h. .5
0xP0EREEO0RORRARFL 41000187 22050611 AAC226(4 BBB42E34 638@LFA7 ABBROTSC AL ETERRR L G..c..u
0xPOEEEEREREEEA1EY 33807FAG 70005457 DBOTB3IL7 97FS3340 S51AB0088 73B7ED3F  1..3...}1.2%.D035...7QM s v
I n the "Find / Replace Memory" dialo
and repliaclkd’ Ficnd" or " HFepmld®2de" , as sh
Figure 4-26 Find/Replace
A Find / Replace Memory O >
Find: | |
Replace With: | |
Direction Range
@ Forward Start address: |0x0000000000000000 v
(C) Backward
End address: | OXFFFFFFFFFFFFFFFF v|
Format Options
(®) ASCII String Wrap Search
() Hexadecimal [JCase Insensitive
() Octal
() Binary
() Decimal
(D) Byte Sequence
Find Find All
® Replace/Find Replace
Replace All Close
6. For target systems with debug modul e
supporte®® €Aut& Refr esBr ooms etrhe/i Mevm
tool bar to periodically refresh the

9 QL 4)5
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4.2.4AMemory Map View

MUG10-253 E

Memory Map View is an interface to c
memory regions, memomlyy, aotntlrryitberteeasd / (wrd a
descriptions of memorays nséhpopvhl @dhevi c e

Figure 4-27 Memory Map View

B Memory Map &2 il Registers E = | = | t%") B = 08
[8] ae350_demo Debug [ADP-AE350-A25-GOWIN]

On/Off  Number Name Low Address High Address  Mode Width Cacheable Descriptior
1 DDR/SRAM it 0x00000000 it OxBO0DOODOD rw 64 nocache DDR or SR
%] 2 ROM/FLASH il 0x80000000 il Ox90000000 rw 32 nocache ROM or FL|
3 Local Memory Slave P.. il 0xa0000000 i Oxa0400000 rw 32 nocache Local Merr|
ry

4 BEMC i Oxc0000000 i Oxc0100000  rw 32 nocache BEMC

5 AHB Devices i OxeD0O00000 {1 Oxe0S00000  rw 32 nocache AHB Devici
6 PLIC i Oxed000000 {1 Oxe6000000  rw 32 nocache Platform-Ls
7 PLMT i Oxe6000000 H Oxe6100000 rw 32 nocache Platform-Ls
8 PLIC-SWINT iitl Oxe6400000 iitf Oxe6B00000 rw 32 nocache Platform-Li
9 PLDM i Oxe6B00000 i Oxe6900000 rw 32 nocache Platform-Ls
10 AHE Slave Devices 151 OxeB000000 131 OxFO00D0000  rw 32 nocache AHB Slave
1 APB Devices i 0xf0000000 1 OxF1000000  rw 32 nocache APB Device
12 APB Extend Devices i 0xfB000000 i OxfcDOO0D0  rw 32 nocache APB Extenc
£ >

Refer to the following stdepsnéd add/
memory regions:

1. You c atf¥"q¢lAiddk Memory Regions) on the
tool bar to add menrcolriyc kr eagn yowhse, r eo ri nr it
Map View aAddgeolimedtdeowhr dp st. You can
row you want to modify in tZieMbMdmbyy
Memory Regions) in the Memeardy cMap vi
anywhere in the Memor Y dMabphev i-ccomyp and
menu to modify memory regions. Add/ M
showriigM- 8

Figure 4-28 Add/Modify Memory Regions
B Memory Map &2 . 11l Registers = - @‘/ | @E Y= O

[8] ae350_demo Debug [ADP-AE350-A25-GOWIN]

On/Off  Number Name Low Address High Address  Mode Width Cacheable Descriptior

i Ol i O w nocache or
1 DDR/SRAM 13l 0x00000000 i} OxB0000000 64 h DDR or SR

i 0w e O w nocache or
2 ROM/FLASH 13l 0x80000000 i} 0x90000000 32 h ROM FL|
3 Local Memaory Slave P il _0xa0000000 i Oxa0400000 rw 32 nocache  Local Merr
4 sMc | Edit xc0000000 14 Oxc0100000 rw 22 nocache  BMC

evil & e b0 e w nocache evic

5 AHB Devi| & Add 0000000 (i} Oxe0500000 22 h AHB D
& PLIC @ Delete xe4000000 1} 0xe6000000 rw 22 nocache  Platform-Li
7 PLMT 8 Clear xe6000000 i1 Oxe6100000 rw 32 nocache Platform-Ls
- s e 1 Oxed w nocache atform-Li
8 PLIC-SWI ] save 6400000 i Oxe6800000 32 h Platf Ls
) xe b Oxe w nocache atform-Li
9 PLDM @3 Refresh 6800000 117 Oxe6900000 32 h Platf: Ls
] 10 AHB Sla0t mrrenoareedxB8000000 1Y 0xfOD00000  rw 32 nocache AHB Slave

& I i Oxf h I
evices ith ith w nocache evice

1 APB Dewvi 13l 0xfO000000 1537 OxF1000000 32 h APE D
12 APB Extend Devices i 0xfB000000 i OxfcDOO0D0  rw 32 nocache APB Extenc
< >

2. Doubcllei ck a memory mapp®@e moegyi Map and

9 {1 4)5
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Region "Wiaamndg
cl i"cdKdo rChan'geas

Figure 4-29 Memory Map Region Wizard

box, you
skFowgd-Ri@n

Dialog Box

can confi

A Memory Map Region Wizard

Modify Memory Regions

Memory region attributes describe special handling required by target memory regions.

Name |DDR/SRAM

Low Address | 0x00000000

High Address | 0x80000000

Mode

w W

Width 64
Cacheable ]
Description |DDR or SRAM

Options for the memory nmapdegi on
Table 4-1 Memory Mapping Reg ion Options
Opti on Description
Na me Name of the memory region
Low Addre|Specify the starting address
Hi gh Addr|Specify the end address of t
Descripti|Descriptions of memory regio

971 4)5

gur e

ar

Mo d e Specify theacrhodsdBi mcwhsses |
including:
ro: Redd
wo: Wrniltye
rw: Read/Write (default mode
Cacheabl e|Specify whether GDB caches t
3. The created/ modified memory regions
t he Memory Map Vireew ammd/ ccfafn boye t ur
checking/unchecking the checkboxes i
4. You can select a row of'@njeDedreyt er egi 0|
Memory Regions) on the Memory Map Vi
memory regionkFi @a4B&hown in
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Figure 4-30 Delete Memory Regions

B Memory Map &2 . 11l Registers = - | J/ ™ | e = 8
[8] ae350_demo Debug [ADP-AE350-A25-GOWIN]

On/Off  Number Name Low Address High Address  Mode Width Cacheable Descriptior
1 DDR/SRAM it 0x00000000 it OxBO0DOODOD rw 64 nocache DDR or SR
2 ROM/FLASH il 0x80000000 il Ox90000000 rw 32 nocache ROM or FL|
3 Local Memory Slave P... iiti 0xa0000000 i Oxa0400000 rw 32 nocache Local Merr|
Y

4 EMC i1 OxcO000000 i Oxc0100000 rw 32 nocache BMC

5 AHB Devices i OxeD0O00000 § Oxe0S00000  rw 32 nocache AHB Devici
6 PLIC i Oxed000000 {1 Oxe6000000  rw 32 nocache Platform-Ls
7 PLMT i Oxe6000000 H Oxe6100000 rw 32 nocache Platform-Ls
8 PLIC-SWINT i Oxe6400000 H Oxe6B00000 rw 32 nocache Platform-Ls
g PLDM il Oxe6800000 il Oxe6900000 rw 32 nocache Platform-Li
10 AHB Slave Devices i OxeB0O0000D i OxfODODDO0  rw 32 nocache AHB Slave
1 APB Devices i 0xf0000000 i OxF1000000  rw 32 nocache APB Device
12 APB Extend Devices i 0xfB000000 i OxfcDOO0D0  rw 32 nocache APB Extenc
£ >

4.2.5Cache Dump View

The Cache Dump View is used to monit

cache after a pause i n program executi
di splays its current i n,f o"rSmatt"i,on", Wayn"c,l
"(Valid state), "D" (Dirty state), "L"
Fi gdBa

Figure 4-31 Cache Dump View

9 Breakpoints | B\ Modules | B} Debugger Console | [0 Cache Dump View &3 = g

L1 Instruction Cache ‘ & | B | |Find address

Address Set Way V D L 00 04 08 oc 10 14 u~
beeaaaae aeaa eges @ 8 @

Baaeen2e eaal @@ 1 @ @ 9@873E24B 28093852 AGG121A5 AGGlSRE2 ©000AREL COGBREEE BEEBGTE

peeaea2e aeal egel @ @8 @

baaeen2e aaal eea2 @ @8 B

peeaea2e aeal eges @ 8 @

BapeeRLE eaa2 epee 1 @ @ eBEB2T7BT 6GB3IVETI93Z TJCATATF3 T7CAB2T7F3 @I137FGSB  TCAR2TF3  BF4T7FESE

paaeeala aee2 Bgel @ B B8

beeaeade Bea2 egaz @ 8 @

Baaaeada eaa2 eegas @ @8 B w
< >

When the program executesonpri bfteer
di fference from the previous cache, th
di fferent col or

Cell Size Setting

By changing the cell size (1/2/ 4/ 8 b
cache is displiayked.n Ri ghtne ol lc&che, ¢
from t Meowhr dp st, FagdgB8Bown in

MUG10-253 E 9 81 4)5
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Figure 4-32 Cell Size Setting

9 Breakpoints | B\ Modules | B Debugger Console | [ Cache Dump View &2 = B8
L1 Instruction Cache - | i | B | |Find address

Address Set Way V D L 00 04 08 oc 10 14 nun
00000008 @PBB "~~~ ~ ~ - ~~ooomom mmmmmmmm  mmeooooe mmmmmmen onnaonos 00000000  EAAPRODE
ol T > 1 byte

000eRERA  BBE6 . GORERRED BREBRAGE
oooooRIG  BEER Sz lED s 2ibyics @00P0RE  DRRGAEDE
ooopoone espe = Copy Cacheline cri+C  |EENbyies 0PEEERED  DRAEARDE
000EER28  BEBL Check data consistency with memory 8 bytes BBREETE;
00000020 @GOl ©BEG1 © 8 O
00000820 ©EO1 BEE2 © 8 @
00000020 G601 883 © © O
0eeERR40 ©EE2 BEBE 1 © @ 00082787 6B378793 7CAJATF3 7CAB2TF3 @137FESB 7CAB2TF3  BFATFESE v
£ >
Check Data Consistency with Memory

The Cache Dump view allows you to ch
me mory beyl ircikgihntg on a valid cache | ine
consistency with mdowny'l i stomaghebdwop

4-33 The
cache 1

t hi s
consi

top of
ne i s

view i mmediately s
stent wi tFh gtdiBed dat a

Figure 4-33 Check Data Consistency with Memory

9 Breakpoints | B\ Modules | G} Debugger Console | [J Cache Dump View &3
L1 Instruction Cache | i | B ||Find address -

= O

Address Set Way V D L 00 04 08 oc 10 14 i i
6BOGREEE GEGE ©GREE B @ O
GPOGREEE PEEE EREl B @ @
PROGREGR PEGA GRE2 B @ @
PPEGREER BEEE ERE3 B @ @

: @ PEE1 @EEO 1 @ @ 0@T°TUAT  noAniacn annananc  aAnaannn  anAnsnnt  A9G6G660  GOBEGTE]
eoeERE2e @EAl eEEl © @ O ol cellite L PN ——
GPEERE20 PEE1  @RE2 @ @ @ e.l SRR CultA  ooeeee  ooeee0e:
coooPE2e Bl  @ee3 B @ @ o@ L= Copy Cache Line Crl+C  oooeoe eocopop:
GPOGRA4D PEE2 GREB 1 @ @ e.l Check data consistency with memory AR27F3  BFA7FESEw
£ >

Figure 4-34 Data and Memory Matches
8 Breakpoints | B\ Modules | G Debugger Console | [J Cache Dump View &2 = 08

L1 Instruction Cache + | s | & | |Find address ~
IAll data in the cache line "0x20" matches that in the corresponding memory,

Address Set Way V D L 00 04 08 oc 10 14 un
e@eoeoae  ooes egee @ @ @
e@eoeoae  ooes e@gel @ @ @
eaaooone eeaa eeaz e e @
e@eoeoae  ooes @@z @ @ @
beeaae2e  eeal @eee 1 @ @ 9873E24B 28893852 ABGL21AS ARR1SES52 @E00AGE1 GoDEREERE BEEBETES
eaapee28 eeal eeal e e @
Baageeze Beal Beaz e e @
e@eoee2e el @@z @ @ @
eaaa20848 2ea2 eeaa 1 @ 8 @B8ea327B7 68373793 TJCATATF3 TJCAB27F3 BI13T7FE5B  TCAB2VF3  BF47FESEW
< >
Copy Cache Line

I f you need to save the infoclmadhk on

on a cachelkeche"&opgys€ache -dowre"| if §tomt

9 41 4)5
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paste it into R gd4BE&, as shown in
Figure 4-35Copy Cache Line

9 Breakpoints | B\ Modules | G Debugger Console | [J Cache Dump View &3 = O
L1 Instruction Cache | i | =53 | |Fir1d address

All data in the cache line "0x20" matches that in the corresponding memory.

Address Set Way V D L 00 04 08 oc 10 14 un
PBEGREEE ©BEEB @BEG 0 @ B

PPEGREEE BEEB @BEl @ @ @

PPEGREEE BEEG @BE2 @ @ @

PBEGREEE ©BEGB BB 6 @ ©

| GEO0EE20 ©OR1 @EBR 1 @ - ~oTmroen mmasmans s Leaeas

20000020 0001 0001 B @ Sl Y00 CRREEREE CEROERAE
Gap0ee20 eeRl @2 @ @ ESechilicy Cri+A 100 eooesece eeoseeor
sooeee2e eeel eees @ o | = Copy Cache Line Crl+C  30n oooosese oooseeo:
@eEEER4B @002 @888 1 @ Check data consistency with memary 5B JCA@27F3  BF4TFESEw
< >

4.2.6Console View

The console view displlayas pproocveisdsi nogu
command | ine interface for the command
console that displays the build result
Fi gd4-B6

Figure 4-36 Console View

El Console i3 [T Properties | [2 Problems | & Terminal | flly Function C| filly Static Stac | 12 Call Hierar = 0

U= = = R
CDT Build Consale [ae350_dema]

FLILSMEU DULLIULNE: UULPUL) SYINDUL, LAL

Invoking: Readelf (ELF info listing)
riscv32-elf-readelf -a "ae358_demo.adx™ > output/readelf.txt
Finished building: output/readelf.txt

Invoking: Objdump (disassembly)
riscv32-elf-cbjdump -x -d -C "ae358_demo.adx” > output/ocbjdump.txt
Finished building: ocutput/cbjdump.txt

Inveking: Objcopy (object content copy)
riscv32-elf-objcopy -5 -0 binary "ae35@_demo.adx” output/ae35@_demo.bin
Finished building: ocutput/ae35@_demc.bin

Invoking: Size (sectien size listing)
riscv32-elf-size "3e350_demo.adx™ | tee output/.PHONY.size

text code  rodata data bss dec hex filename

9922 8954 968 e 728 laa42 2992 ae358_demo.adx
Finished building: output/.PHONY.size

14:12:24 Build Finished. @ errors, @ warnings. (tock 12s.286ms) “
£ >

4.2.7GDB Command View

GDB Commangslenvesw as an interface for
showrriigmM-B &

MUG10-253 E 9 %1 4)5
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Figure 4-37 GDB Command View

B Console |[2] Problems | [T Properties | ] Memory Browser GDB Command &2 22 Disassembly B
|2 HME G-B-18~-%

=

[11] ae350_demo Debug [MCU Program]

-stack-list-frames --thread 1
-stack-info-depth
-stack-list-frames

-stack-list-arguments 1 GDB Command Part

-stack-list-locals 1
-stack-select-frame 0

UUUUUUUY

$1 = Ot GDB Command Console

The target endianness is set automatically (currently little endian)

Input Field v

The GDB Command Viewecbinemststlioéd GDHB
Command Part, t he GDB Command Consol e,
l nput

The top of thosealyiétwgi i awrebhdwing a
commands that can be sent in a debuggi
default and can me" nvdkew @®ommdrdc kRar
GDB Command View tobidpdB8 as shown in

Figure 4-38 GDB Command Part

& consale |[£] Problems | Properties [G| GDB Command 2

=

m]
E=EFERE R

[2] ae350_demo Debug [MCU Program]

SStacmnno-aspo N

-stack-select-frame 0

-stack-list-frames

monitar nds mem_access cpu

maonitor nds configure dmi_quick_access 1

monitor nds configure dmi_quick_access 1

it e cmnfioiien doal il mccaes 1 he

00000000 ~

Warning: the current language does not match this frame.

$1 = Oxff v

< >

v
The middle part of this view is the

di splays GDB commands and results. The
of information in different colors: or
progm output, and bl ack for GDMRB gcuormema n
4-3 9
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Figure 4-39 GDB Command Console

& Console |2 Prablems | Properties GDE Command i3 =

[2] ae350 demo Debug [MCU Program]

SELALASTITU- US|

-stack-select-frame 0 ”
-stack-list-frames v
-~
The target endianness is set automatically (currently little endian)
configure: dmi_quick_access = 0x00000001
configure: dmi_quick_access = 0x00000001
T 3
W
The bottom portion of this view is t
i's usseednd oGDB commands. This section pi
descriptions of the input commands and
command record&j gad€6shown in

Figure 4-40 GDB Command | nput

= Conscle [[2] Problems | [ Properties | [G] GDB Command &2 =
|8 EEE ~-B~| B

2| 0

4

[2] ae350_demo Debug [MCU Program]

SSlEL AT ISR
-stack-select-frame 0
-stack-list-frames

The target endianness is set automatically (currently little endian)

configure: dmi_quick_access = 0x00000001

function caller is a | |Check the calling function's name

{ frame address

faas

| flash-erase w b

f v

The GDB Command Part or GDB Command
be exported to"El"dridlmwhyaclrowki{B8gve GD
Context) on the GDB Command View tool b
commands "toa & Sfaivlee .GDB c¢ on shoolwenFtiaqqrua ef i |
4-4 1
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Figure 4-41 Export GDB Command

&) Console |[2] Problems |[C] Properties | [G] GDB Command &2

[2] ae350_demo Debug [MCU Program]

SSIELRSTTITGT G
-stack-select-frame 0
-stack-list-frames

The target endianness is set automatically (currently little endian)

configure: dmi_quick_access = 0x00000001

configure: dmi_quick_access = 0x00000001

<

4.2.8S0C Registers View

=

8
x| SEHEER-B-I&-%
ﬁ Save GDB commands to a file.

ﬁ Save GDB console to a file.

The SoC Registers View is used to re
at tHheebidt | evel This view is automat:.
session as part of téeRow®Ebig®ABer spect.i

Figure 4-42 SoC Registers View

#% SoC Registers 2 . B Memory Map | il Registers

_||n|:|‘n|n|¢_%'4 = = 5

Name Value Address Description 2
A% APB Bridge 5% APB Bridge Registers
&4 smu % System Management Unit...
w4 UART1 &% UARTT Contraller Registers
181 SVSVER 0x02011008 L% 0xf0200000 SYSTEM ID & Revision Regis...
14 HWCFGR 0x00000002 51 0xf0200010 Hardware Configure Register
11 OSCR 0x00000010 518 0xf0200014 Over Sample Control register
ilil Receiver Buffer/Transi 0x00000024 581 0xf0200020 Receiver Buffer Register (RB...
iil Interrupt Enable/Divis 0x00000000 58 0xf0200024 Interrupt Enable Register (IE...
i1 Interrupt Identificatior 0x00000001 £} 0xF0200028 Interrupt Identification Regis...
11} Line Control 0x00000000 111 0xF020002¢ Line Control Register (LCR) v
Import/Export Register Values
The value of a specified SoC registe
runti me by selectinhgotrheegoGCGteomphme vy
export (you can select multiple times
clici"fgxport) on the SoC Registers Vi
SoC register data canib(el mprprotr)t ean btyl
SoC register view tool bar
Mo dify Register Values
You can directly modify the value of

showriigM-4 8

MUG10-253 E
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Figure 4-43 Modify Register Values

#® SoC Registers &0 Memory Map | iili Registers =l | IR Lo | & v = 0
Name Value Address Description 6
&% APB Bridge %) APB Bridge Registers
BAshU bl Systern Management Unit...
v M4 UARTH &% UART1 Controller Registers
> 118 SYSVER 0x02011008 [ 0xf0200000 SYSTEM ID & Revision Regis...
1 HWCFGR 000000002 11 0xf0200010 Hardware Configure Register
1 OSCR 000000010 111 00200014 Over Sample Control register
il Receiver Buffer/Trans| 0x00000024 1181 0xf0200020 Receiver Buffer Register (RB...
111} Interrupt Enable/Divis| 0x00000000 11 0xF0200024 Interrupt Enable Register (IE...
i1t Interrupt Identificatiog 0x00000001 1iti 0xF0200028 Interrupt Identification Regis...
11 Line Control 000000000 11 0xf020002¢ Line Contral Register (LCR) 9

Watch SoC Registers

You can watch an individual SoC regi
I n the SoC Regicdtierks oni @ vin,e rrieghtster gr
register you want" Wad cwi"e v, r -daonwidn hskei Idet cotp T
Expressions View displays information
as s hoRwing 4-dné

Figure 4-44Watch SoC Registers

(x)= Variableslé’:‘f Expressions 3 I 0 Memory = 0
5B+ XK|cit| § a7
Expression Type Value £
v 1% SoCRegisters( LART1 )
it Readable, Not write-able 002011008
i HWCFGR Readable, Not write-able 0x00000002
1i31 OSCR Readable, Writeable Ooc0000010
i1t Receiver Buffer/Transmitte Readable, Writsable 0%00000024
it nable/Divisor Lz Readable, Writeable 0x00000000
1131 Interrupfldentification / FI Readable, Writeable Onc00000001
it Readable, Writeable 0x00000000
it Contral Readable, Writeable Ooc0000000
it Readable, Writeable 000000060
i Status Readable, Writeable 0x00000000
1131 Scratfh Register Readable, Writeable Ooc00000000 k4
£ >
#R SoC R &8 Memory Map | il Registers = | wig 1010 | & ¥ = B8
Name Value Address Description 2
&% APB(Bridge %% APB Bridge Registers
S it System Management Unit...
~ M UART %% UART1 Controller Registers
x:
it SYSIJA‘ Watch 1t 0xf0200000 SYSTEM ID & Revision Regis...
it HW View Memany tiil 0xF0200010 Hardware Configure Register
HitiR el 1 0xf0200014 Over Sample Control register
1ilf Rec Select all Curl+A 18 0xf0200020 Receiver Buffer Register (RB...
i} Inte Copy Cerl+C | 1% oxfn200024 Interrupt Enable Register (IE...
1i41 Interrupt Identificatior 0x00000001 1iti 00200028 Interrupt Identification Regis...
154 Line Control 0x00000000 51t 0xf020002¢ Line Control Register (LCR) v

No details to diselay for the current selection.
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4.2.9Registers View

ThRegisters
register bit fi
directly in

ol
F

register.

Figure 4-45Registers View

#® SoC Registers | B8 Memary Map | ¥ Registers &2

Name Value
&4 Al Registers

#% General Purpose Registers

A% Floating Point Registers

4 RISC-V standard machine mode CSRs

A4 AndeStar VS machine mode CSRs

&% AndeStar V5 debug mode CSRs

M4 RISC-V standard supervisor mode CSRs

& AndeStar VS supervisor mode CSRs

M4 RISC-V standard user mode CSRs

4.2.10Variables View

The Var.i
with the
execut i

abl es
st ack
on i s

View displ ays
el d,
t hei g¥d B , Yas o 20 wdlEixmk r"t )
(I mpRegi stoamr s Vi

structur
paused,

CPU i
can

nf orm

and you modi fy

ew tool bar to

expor

=i o =
1::_|l‘-_:-,<>|ln|‘a|‘n|n ~ B

Description 63

View |ists informati on
selected in t
h

e
the chhegearen t
n

hi ghlightedFi gd#A6hown i

Figure 4-46 Variables View

()= Variables 52 . ¢4 Expressions| [] Memory = | i | ey ¥ = 8
Mame Type Value

()= num uint8_t Ox2

(=)= led_pin uint32_t Ox2

%)= begin_time long 0x60816

(=)= end_time long Oxbd961

)= use_time long Ox5d14b

4.2.11Expressions View
The Variables View does not display

i nstead di spApryedsibgn t\hieevE or t he GI ob:
View; for the détaiGlBdbalVoWacaabbklefs tLhe
value of a monitored dltobal hvarilalglhe eid

MUG10-253 E
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this view. For the Expression View, th
variable is displayed only after progr
Gl obal Variables Live View, the values
real asi meng as the program is running
RI S\C cor e.

For example, an expression view of a
session i Big#vd&n in

Figure 4-47 Expressions View

)= Variables | & Expressions &3 0 Memory = O
BB & X% It § e T

Expression Type Value

» demo led int (void) Oxl

(® Driver GPIO AE350 DRIVER GPIO (.}

®# uart_init void {unsigned int) 37

=)= led_pin uint32 t 02

)= begin_time long Ox60816

or Add new expression

The tool bar of the Expression view i

IIMII

, ’ (add gl obal wvariables): After pro

MII
o

, and in "Add GI obal Vari abl es™ di

variables you want to monitays tihen
selected global variabl esFianded 8t hei r

10(1 4)5
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Figure 4-48 Add Global Variables
1 Add Global Variables *
Watch Variables Type Address &)
] cache_info struct _cache.. 0x26d8 =cach..
] irq_handler constisr_fun.. Ox231c =irg_h.
O _dso_handle void * 00 <reset vec
O channel_active uint32 t 0x26e0 =chan..
] channel_info DMA_Channe.. 0x26f8 <chann.
] init_cnt uint32_t 0x0 =reset vec
Driver GPIO AE350 DRIVE.. 0x2404 <Drive,
O gpio_driver version
] gpio_info GPIO_INFO x26ed =gpio_
] Driver_12C AE350 DRIVE.. 0Ox0 =reset_vec
| check uint32_t 0x28e8 <check
O DriverCapabilities W
£ >
Select All| | Deselect All
OK Cancel
. o"eE8" (Export): You can export the desi
gl obal vari @l e aan dFhicogviiat & n"
Figure 4-49 Export a Global Variable
Export data dialog x
Variable Name Start array End array Count
IZ demo_led 1
Export Cancel
I n the "Export data dialog", specify

MUG10-253 E
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variables to be exported, and then cl i

4.2.12Global Variables Live View

Gl obal Variables Live View can moni't
val uelsolbb&l gvariables in real time as |
a target syst\émcardgh abiRgEBEAGN Af her a
pause in program execution, all wvariahb
expanded |l istof Thlowal ueari ables or st
are updated during program execution a
Vi ew.

I f you arsei nusliamtggratn system, this vie
updated values of global wvari ables onl

Figure 4-50 Global Variables Live View

9% Breakpoints | (9= Global Variables Live View &3 [ | 5 K | i > = O
Name Type Value Address
cache info  struct _cache i.. {.} 0x26d8 =cache_info=
Driver GPIO  AE350 DRIVE.. {.} 0x2404 =Driver GPIO=
gpio_info GPIO_INFO {..} 0x26e4 =gpio_info=
Driver UART2 AE350 DRIVE.. {.} 0x0 =reset vector=
uart2_info UART_INFO {..} 0x2948 =uart2_info=

The tool bar of the global variabl es
, "&" (Auto Refresh): Refresh the gl obz
, "S* (add global variables): After pr.
", andAdd Gl obal Variables" dialog
vari ables you want to monitor, then
di splays the selected global variabl

Fi gdb e

MUG10-253 E 10(34)5
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Figure 4-51 Add Global Variables

B Add Global Variables *

“DDDHDHDDDDDH§

Variables Type Address &3
cache _info struct _cache.. 0x26d8 =cach.
irg_handler const isr_fun.. 0x231c <irg_h.
_dso_handle void * 00 =<reset vec
channel_active uint32_t 0x26e0 =chan..
channel_info DMA_Channe... 0x26f8 <chann.
init_cnt uint32 t 0x0 <reset vec
Driver GPIO AE350 DRIVE.. 0x2404 =Drive.
gpio_driver versian

gpio_info GPIO_INFO x26ed =gpio_
Driver_12C AE350 DRIVE.. 0Ox0 =reset vec
check uint32_t 0x26e8 =check
DriverCapabilities o

>

Select All | | Deselect All

OK Cancel

. "®"(Delete the selected variables): D
variabl es.

, "' (Select the for mat -dfoown vaarlruoews )a:n
select a display format f orm tthhee moni
dr dppwn 1 ist, including "Default", "H
and "Binary"Fi cadb & hNMavtne itnhat " Memory

refers to the hexadecimal value stor
i s consi stbeyntte wirtdhert hoef t he target sy

Figure 4-52 Select Display Format

9 Breakpoints | (9= Global Variables Live View &2 é'{>¢3‘| L 4 | i > = 0

MUG10-253 E

MName Type Value Address

& Default

cache_info  struct _cache i.. 0x26d8 <cache Hex

{}
Driver GPIO  AE350 DRIVE.. {.} 0%2404 <Diriver Memaniiiex)
gpioinfo  GPIO_INFO {3 Dx26e4 <gpio | Octal
Driver UART2 AE350 DRIVE.. {.} Ox0 <reset_vect Binary
uart?_info UART INFO {w} %2948 =uart?_info=

10( 4)5
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4.2.13Breakpoints View

The Breakpoints View |lists all the b
project, allowing you to add, cancel,
Fi gd-b8

Figure 4-53 Breakpoints View

9g Breakpoints 2 )= Global Variables Live View x 8& & o ® | + H °

B delay.c [line: 50]

2 delay.c [line: 54]

B demo_led.c [line: 81]
2 demo_led.c [line: 85]
B demo_led.c [line: 89]
2 demo_led.c [line: 97]
2 demo_led.c [line: 99]
2 demo_led.c [line: 102]

JL
q
1]

]

Na details ta disnlav for the current selection.

4.2.14Disassembly View

The di sassemblityhevihewds hbwaguahbet add
assembly code, which is used to find i
debugging, Risgéghdedwn in

Figure 4-54 Disassembly View

B Console [[£] Problems |[C] Properties | @ Memory Browser |[G| GDB Command |22 Disassembly 52 = O
|Enter location here VH & S @)' [
> @eedlacc: c.bnez a@,@xlacd <simple_delay ms+12> ~
57 ¥
eepelace: c.jr ra
@eealade: c.nop
Geeelad2: c.nop
28 if (str)
printchar:
Beealads: c.beqz a®@,@xlaed4 <printchar+l6>
38 Frztr = ¢;
Gepelads: c.lw as,e8(ad)
Geeelads: sb al,@(as)
31 +(*str);
eepeladc: c.lw as,e8(ad)
PeBelade: c.addi a5,1
B8081ach: C.SW a5,a(ae)
Geeelac: c.jr ra
25
Geeelacs: c.addi sp,-16
B888lact : c.swsp ra,l2(sp) v

4.3 Debugging Session

MUG10-253 E

A debugging session is a debugging p
of ogprram execut abl ebefhialveiso,r ,d erbeu gagteerd deb
and other configuration settings. Once
the debug session #"on(fDeluurg)t ioom ,t hcd i RIX
tool bar to start the debug session.
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4.3.1Create Debug Configurations

You can refer to the fHaoalgl eawind g gauatreaps

1. I n the Project -Ekptbreo sekbwctraghbbdf
select "Debug As > Debug Cdadmfwingudin ati,
as showrriigM-bteh e

Figure 4-55 Select Debug As > Debug

A C/C++ - ag50 Ammamdoer m e A S mem e o A A=Cinke BOIG 451 _ O X
New ¥
File Edit Sou indow Help
— Show in Lacal Terminal > : ¥ . .
® s o 5 - G- o o]} |
. C Ctrl+C . =
brojectExpll B COPY i T3] oot demo led.c 52 (@ trapc | [§ startS delaye | 7, 8
Paste Cirl+V N
mple program shows the usage of the GPIO interface.
=5 ae350 de rd BEEE Bes strates the waterfall led.
- Paste As Link
Source >
Move... itialized, the demo program will set GPIO direction to output for waterfall led.
Rename... 2 rfall led is lighted each led, the UART output lighted led.
) (e ly GPIO pin as output, there is no GPIO pin as input interrupt event, callback
. has no event to be handled.
iy Export.
Build Project
Clean Project B oo
.h
Refresh FS e =
Close Project ng waterfall led demo =
40_LED =
Build Targets > =
) N © Includes s*esssessss f/
ﬁ 9 g L= river_GPIO.h" e
Build Configurations b S N
-+, o]
% Running . .
e Targets (e ld Szifnge H Praperties | (2] Problems| 4 Terminal | fils Function Co | il Static Stack | 2 Call Hierarch = O

B Target Configuration S—
& FlashB Ctrl+ xs&l bA B @@W#Evﬁv
ash Barner " | demo Debug [MCU Program] ae350_demo.adx

Validate

@ RunAs >

4% Debug As > J# 1 Application Program
Profile As > 4k 2 MCU Program
Compare With >

Debug Configurations..

Restore from Local History...
< (== File Explorer
=5 22350 demo Configure > LI |

Or select "Run > [BedbngtRenfmaignr ménhon
software, BisgdgbB®&wn in

MUG10-253 E 10(6 4)5
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Figure 4-56Select Run>Debug Conf i gur ati onsé

A C/C++ - ae350_demo/sro/demoyled/demo _led.c - AndeSight RDS v5.1.1 - [m] *
File Edit Source Refactor Navigate Search Project Run Window Help
A~ | & ~idh~i® \.;|1§$,0.q Run Ctrl+F11 3%‘\@@%&
l{5 Project Explorer £2 = O |[AndesPi Debug i trap.c [§ start.s [€] delay.c > = B8
- - Profile
= Q:) = 12 1 PI0 interface. "
=5 22350 _demo 13 1 Profile Histary >
14 Profile As >
:; Profile Configurations...
A . GPIO direction to output for waterfall led.
1 “ 1 Run History > BRT output lighted led.
19 Q@ RunAs > ) ) ) -
:; : o G metere 10 pin as input interrupt event, callback
g . J Debug History >
24 45 Debug As >
) bebwgComfiguations. [
;; e Breakpoint Types > E
;: #if Toggle Breakpoint Ctrl+Shift+B =
M Target Mana 22 0= Outline| = 8 L Vg 2 e el it
5 ‘ = m‘ - 22 ﬁ_lf‘ Toggle Watchpoint v
2 [unnig Targ; = Toggle Method Breakpoint
E%Targets & Console = Skip All Breakpoints Ctrl+Alt+8 | Function Co | [l Static Stack | 2° Call Hierarch| = O
%% Remove All Breakpaints X% HpERES 2O -
<terminatec @, External Tools 5 badx
=5 2e350 demo Lo R
2. In the "Debug Configurations" dialog
configuration Tgpsezxr aclghbbbwani hhe se
configuration UypPeogsamh, asasntdME€el ect
Configurati ohdwn nl itshte tda opr eat e debuc
showriigmM-b &
Table 4-2 Debugging Configuration Type
Type Description
Application|Used for the target systen
MCU Programf{Used for the target systen
Core Group Used to initiate ngudrtdtpilcen
send debugging commands to
Mu FCtoir e Appl|Used for-cohe malrtgiet systen
Program service
Mu FCtoir e MCU (Used for-coohe malrfgiet systen
Program service
Target MonitUsedcheck the default stat
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Figure 4-57 Create New Debugging Configuration

A Debug Configurations

Create, manage, and run configurations

0O E® ® | H Configure launch settings from this dialog:
type filter text |} - Press the 'New Configuration’ button to create a configuration of the selected type.
## Application Program - Press the 'New Prototype' button to create a l...ch configuration prototype of the selected type.
s Core Grou
o0 e 10O - Press the 'Export’ button to export the selected configurations.
v MCU Premram
4 ae3s( || New Configuration " button to copy the selected configuration.
i- New Protot -
s Mutti-Ce P Rl utton to remove the selected configuration.
e Multi-Cc (& Export..
% Target N Bee on to configure filtering options.
Delete ing configuration by selecting it.
| Link Prototype... tion(s) and then select ‘Link Prototype’ menu item to link a prototype.
u Unlink Prototype tion(s) and then select..link Prototype’ menu item to unlink a prototype.
r Reset with Prototype Values . . .
tion(s) and then select...alues’ menu item to reset with prototype values.
Configure launch perspective settings from the 'Perspectives’ preference page.
< >
Filter matched 7 of 12 items

)

Debug

Close

3. After
and "

t he
start

compl eting
Debug" to

Figure 4-58 Debugging Configurations

conf i
t he

gur ati

A Debug Configurations

Create, and run config

OE®

Name: [ae350_demo Debug

type filter text
4% Application Program
&% Core Group
v 4 MCU Program
4% ae350_demo Debug
M Multi-Core Application Prog
@ Multi-Core MCU Program
g Target Monitor

< >

Filter matched 7 of 12 items

Main| % Debugger i Startup | % Source| -] Common| % Exception Handling|

Project:

|ae3507demu |

Pragram:

Browse...

[Debughae350_demo.adx

Variables... Search Project.

[IRTOS Awareness Debugging: | ${AUTO}

[A Target Management Service

[IFlash Programming Before Debugging
Automatically burn

[Disable Memory Map

Browse...

Browse...

Apply

@

Close

1 0(8 4)5
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4 . Bebugging

4.3.2Debugging Session Settings

The foll owing sections describe
debug in details.
Main Tab
Th&ai"mab i s a$ighM®dWn i n
Figure 4-59 Main Tab
E| Main %5 Debugger | B+ Startup | % Source| 5] Common| 3 Exception Handling
Project: "
| }aeESD_d &mo Browse...
Program:
|Debug\aeSSD_demo.adx
Variables... Search Project... Browse...
[JRTOS Awareness Debugging: | ${AUTO) Browse
[“] Target Management Service
[JFlash Programming Before Debugging
Automatically burn
[]Disable Memory Map
W
The descriptions of MaTab43pti on
Table 4-3 Main Options
Opti on Description
Project The software project t
Program The software project e
RTOS Awareness |[Create a table for dis
This function can auto
core version based on
soruce code, or you can
Python script with GDB
"Br owse. "
Target ManagemgTarget management ser vi
Di sabl e Memory|Load program executabl
predefined memory area

MUG10-253 E

1 0(@ 4)5

how
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Debugger Tab
Th®ebudgab is adgigM®&@n i n
Figure 4-60 Debugger Tab

Main | %5 r = Startup| B> Source| [C] Common| # Exception Handling

Debugger Options

GDB Setup Remote Target

GDB Setup

[ Do not read .gdbinit file when launching GDE. {--nx)
Read .Andesgdbinit file when launching GDB.

GDB Command:

|${de} | Browse... Variables..
GDB Init File:
|${.gdbinit} | Browse: | Variables...

Startup Tab
Thetartalp i s adigkWdkn i n

Figure 4-61 Startup Tab
Main | %% Debugger | B

1. GDB Initialization Commands

Reset and Hold
load

E Source| ] Common | #f Exception Handling

2. Binary File Options
[JLoad binary file

Workspace... | | File System...

3. Runtime Options

[[]Set program counter at (hex):

Set breakpoint at:

[JResume

4. GDB Run Commands

| W

The descriptions of Stafabdeoptions

MUG10-253 E 11(0 4)5




4Debug a Software Project 4 . Bebugging

Table 4-4 Startup Options

Option Description

Reset and Ho|l mmedi at el yt ardal"d adtt e'r_sa 1

|l oad: GDB |l oading progr an

Set breakpoi|Set the breakpoint positi

Resume Run to breakpoint positio

GDB Run CommGDB run commands

Source Tab

Th&ourtcab Iis afigM®&GBn i n
Figure 4-62 Source Tab

A
Create, manage, and run configurations ; @
" A E
CEFELIEERS |
Fr— | Add a container to the source lookup path C}E ;\g
# Application Program A project in the workspace.
Core Grou, |
L1 P
dd...
~ 4 MCU Program T; Absolute File Path ’/'/’A
ik ae350_demo Debug [ Compilation Directory Edit...
% Multi-Care Application Pr | o= File System Directary .
i Multi-Core MCU Progran | [ path Mapping ‘ Smove,
% Target Monitor [E=Program Relative File Path A selection Needed m] x
= Project
Ch ject(s) to add:
= Project - Path Relatr ce Folders oose project(s] to a
S Workspace L S RemoteSystemsTempFiles; ;
[=-Workspace Folder [ =5 ae350_demo
P
@
T
Select All Deselect All
[JAdd required projects of selected projects
[[Jsearch for duplicate source files on the path
Filter matched 7 of 12 items

This tab allows you to specify the s
debugging a C or C++ application, e.g.
that contains shared | i braries and add

Common Tab

Thé&ommbdinab i s adighM&#Bn i n

MUG10-253 E 11(1 4)5
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Figure 4-63 Common Tab

E| Main | %% Debugger | b+ Startup | &~ Source |[T] Common| 3 Exception Handling

Save as
(O Local file
|\ae350_demo Browse...
Display in favorites menu Encoding
[ 3 Debug (®) Default - inherited (GBK)
O @=rrofile O Other | 150-8850-1
[ @run

Standard Input and Qutput
[ Allocate console (necessary for input)

[JiInput Eile:
Warkspace... | | File System... Variables...
[J Output File:
Workspace... File System... Variables...
Append

The descriptions of Commbabd4esti ons

Table 4-5 Common Options

Opti on Description
Save as The | aunch configuration
(*. 1l aunch)

Standard I np/lAll ocate console (necessa
OQut put view as an input or outopu
4. 2Co6nsol e View

I nput File: Allocate stan
resour c éWo r(kcslpi'accke r . f i"Hielse

syst®m.

OQut put File: Al ludcdcsatfag oant g
resource (click "Workspac
system. .. ")

Exception Handling Tab
Thé&ExceptiontbdBandengsFi gdbBwn i n

MUG10-253 E 11(2 4)5
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Figure 4-64 Exception Handling Tab

E| Main | %% Debugger | b= Startup | B Source | [l Common | 8 Exception Handling
[JHardware Stack Recording
[“Break on General Exceptions;

[JHardware Stack Protection []Instruction Access Misaligned Instruction Access Fault

lllegal Instruction ] Non-Maskable Interrupt Load Access Misaligned
Load Access Fault Store Access Misaligned Store Access Fault

Bus Write Transaction Instruction Page Fault Load Page Fault

Store Page Fault Performance Counter Overflow

[“] ACE Exception [if mmsc_cfg.ACE == 1]
Slave Port ECC [if (mmsc_cfg.ECC == 1) & (mmsc_cfg.LMSLVP == 1]]

Hardware Stack Overflow Detection

Hardware Stack Underflow Detection

Set the top of stack boundary cbtained from hardware stack recording as the stack overflow bound

This tab is used to enabl e hardwar e
the types of exceptions that must be <c
as described 6iIGe ntelrd cCHEaxteprt i on Handl i n

Recording/.PrNomttecttihmnt you cannot sel ect
Recording" and " Hardware Stack Protect

4.4 Breakpoints and Watchpoints

The number of breakpoi mihs bandewatbyghip
RDS software depends on the number of
by the target; you can refer to the ta
number of hardware breakpoints or watc

4.4.1Set Breakpoints

You can refeirng osttehpes ftod lsoet br eakpoi
1. Open a source file in the Code Edito

2. Rigihltick the ruler on the |l eft edge ¢
"Breakpoint Types > C/C++ Hardware B
Breakpoints"-dfowoaml tlse droo slpreeca k pyo it mte,
as s hoRwing 4-6n6
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Figure 4-65 Select Breakpoint Types

[& Andes Project Creatar

Fas

FINCLIOoe Gcmo.i

Toggle Breakpoint
Add Breakpoint...

Add Dynamic Printf...
Disable Breakpoint
Breakpoint Properties...
Breakpoint Types

Build Selected File(s)
Clean Selected File(s)

Go to Annotation

Add Bookmark..
Add Task...

Show Quick Diff
Show Line Mumbers

Folding

Preferences...

[ main.c

Ctrl+Shift+B
Ctrl+Double Click

Shift+Double Click
Ctrl+Double Click

Ctrl+1

Ctrl+Shift+Q

[£] demo led.c &2

C/C++ Breakpoints

C/C++ Hardware Breakpoints

C/C++ Dynamic Printf

C/C++ Single Core Breakpoints

= 0

C/C++ Single Core Hardware Breakpoints

3. On

Figure 4-66 Select Toggle Breakpoint

<

t he
doulkll d

Breakpoint?"

[&¥ Andes Project Creator

Toggle Breakpoint
Add Breakpoint...

Add Dynamic Printf...
Disable Breakpoint
Breakpoint Properties...
Breakpoint Types

Build Selected File(s)
Clean Selected File(s)

Go to Annotation

Add Bookmark...
Add Task...

Show Quick Diff
Show Line Numbers

Folding

Preferences...

| ef t S
ck the

[ main.c

Ctrl+Shift+B
Ctrl+Double Click

Shift+Double Click
Ctrl+Double Click
*

Ctrl+1

Ctrl+Shift+Q

-d o vorm

(=
ool

want

J Other Ieds are offt

The

breakpoint
program

t event

de of

€] demo led.c 2

5 38400

wrnrin™y

: output)
£358_GPIO_DIR_OUTPUT);

mar ker s
executi oRi gdeb6@ause,

t he
Cc il elu] telo €
Itihet dFeogd-6 Bown

00ao

000

l i ne
mhdhtel e

000

000

di s p lyaoyue

11(@ 4)5

ct
i

d
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Figure 4-67 Breakpoints

[& Andes Praoject Creator [£ main.c [£] demo led.c &2 = O

printf("\r\nIt's a Waterfall Led demo.\r\n\rin™);

// Initializes GPIO
GPIO_Dri-:Initialize(gpic_callback);

[/ Set GPIO direction (GPIO pins as led: output)
GPIO_Dri->SetDir(GPIO_LED USED MASK, AE358 GPIO DIR_OUTPUT);

[/ Waterfall led
while(1)

begin_time = time();
simple_delay ms(106008); =

// This led
led_pin = @x1 << (num++);

// Other leds are off
GPIO_Dri->Write(~led_pin, @);

00ao

000

'/ This led is on
GPIO_Dri->Write(led_pin, 1);

o
[T N S R N

end_time = time(); v

You can al so set breakpoicntic ki m tfhuenc
and sel ect K'ploigmtl"e iBoetahd idrtap-agusbown
4-68.

Figure 4-68 Select Toggle Breakpoint in Outline View

ﬁﬁTarget Manager : Local Targets EE Qutline 32 = laz }:( }5\3 @ 3& = =08
u demo.h
Wl Driver GPIO.h
o misch
u  stdich

@
# GPIO LED USED MASK
# NUM LED

o gpio_callback(uint32 1) : void
@

demo_ [ A LR Y

Open Declaration F3
Open Call Hierarchy Ctrl+Alt+H
Open Include Browser Ctrl+Al+1

Refactor ¥

Declarations »

References »

3" Toggle Breakpaint

4. To specify the triggeri ng -ccloincdki toino nas
braegk point in the breakpoint view or o
"Breakpoint Pr opedotwne sme.nu', ians tshheo wdnr
foll owing exampl e.
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Figure 4-69Sel ect Breakpoint Propewtiesé in Break
9 Breakpoints &5 . B Modules} G Debugger C::rnscrlew = B
REBANEBBESG ~
ﬁ demo_led.c [functic,n; dermn ladl ine: Harduwearsl
2 demo_led.c [line: 63] =+ Goto File
o demo_led.c [line: 77] [t Enable
@ der:ncu_leld.c [line: 91] [] Disable
2 main.c [line: 121] % Remove
T: Remove All Triggers
i Remove All
Select All Cirl +A
[[F Copy Ctrl+C
Paste Breakpoint PBlroperties...
&> Import Breakpaints...
95 Export Breakpoints...
Breakpoint Properties...
No details to display for the current selection.
Figure 4-70Sel ect Br eakpoint Propertiesé in Code
[&¥ Andes Project Creator r@ main.c (@ demo led.c i [5] start.s 1 = 08
9 while(1) A
9 {
g 2 lhamin +ima — Fimal s
Toggle Breakpoint Ctrl+Shift+B
Add Breakpoint... Ctrl+Double Click
Add Dynamic Printf...
Disable Breakpoint Shift+Double Click
Ereakpoint Properties... Ctrl+Double Click
Breakpaint Types »
Build Selected File(s)
Clean Selected File(s) o
Go to Annotation Ctrl+1
Add Bookmark... o
Add Task... m, (int)use_time); =
Show Quick Diff Ctrl+Shift+Q o
Show Line Numbers =
Folding »
v
Preferences... N
I n the "Properties for C/C++ Line Br
"Common", and enter the condiexitomo&xpr
t hen "cApipclky a nads GCsl hoosweng 4-7né

11(6 4)5
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Figure 4-71 Properties for C/C++ Line Breakpoint

A pProperties for C/C++ Line Breakpoint [m| X
type filter text Common e~ A
Corl'nmon Class: C/C++ Line Breakpoint
Actions
Type: Regular ~
File: D:\RDSS\workspace\ae350_demo\src\demolled\demao_led.c
Line number: |81 |
[ Enabled
Condition: | |

lgnore count: |D |

':?)' Apply and Close Cancel

5. To clear a breakpointk ybe bapadpobh
the code editor.

4.4.2Set Watchpoints

Unl i ke brwatkplp mitrist, s only pause prog
the value of a variable or expression

1. You can refer to the foll owing metho
- Code Editor: I n the code editor, se
twatch, and select "Run > Toggl e We

of RDS softwarFd,gdafrs2 shown i n

MUG10-253 E 11(T 4)5
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Figure 4-72 Select Run > Toggle Watchpoint
A cics - ae350_demo/src/bsp/driver/ae350/uart_ae350.c - AndeSight_RDS v5.1.1 - m] x
File Edit Source Refactor MNavigate Search Project Run Window Help
A | & ~ il ~: |4~ Q@ Run Cerl+F11 j@‘%ﬁﬁ
1, Debu Fil
i Project Explorer E2 = 0 main.c [€] de g> o flg karl_aeSSO.c &3 ”1 = 0
— = Profile
=] <‘§‘> - 252 /f Trigger ~
26 // Can be Profile Histo >
il configh ~ 27 #ifndef UA 2
w = driver 28 #define uA Profile As »
w (= ae350 29 #endif Profile Configurations...
d 3@ #ifndef UA
% dma—“::g: 31 #define UA Run History >
| 32 #endif
ma_ae el D RunAs >
[g gpio_ae350.c >0 X
B api 350 34 // UARTL Run Configurations...
gpio_aeaatl 35 #if (DRV_U
[ i2c_ae350.c " 36 static URR Debug History »
i2c_ae350.h 3
& T sz #if (DRV_U 4 Debug As *
l&] pit ae350.c 39 wvoid vartl Debug Configurations...
[A pit_ae350.h 4@ static UAR .
[@ owm ae350.c ¥ Breakpoint Types >
< > 42
43 #endif @ Toggle Breakpoint Ctrl+Shift+B
JETE"Q B o= Outlin - B8 44 #if (DRV U o Toggle Line Breakpoint
5 - 45 void vartl . . b4
&] ‘ E B | < 7 Toggle Watchpoint 5
- z
5 Running Target Toggle Method Breakpoint I
- & Console 2 E & | s Static Stack | i=* Call Hierarc = 0
S Targets " Skip All Breakpoints Ctrl+Alt+B e = -
. % Remove All Breakpoints K &l BB & @‘ 8-~
<terminated> ae350,
External Tools »
< >
Writable Smart Insert 36:28 W a0

- Outl
want
"Toggl
4-7 3

i n Vi
t

e e w: I n
o wat-chickhndnrigéatgl obal
e Wat chpediontn”

the outline view,

vari
lii s tt, Fem gdursdBpo wn

Figure 4-73 Select Toggle Watchpoint in Outline View

- | Target Manager : Local Targets | 5= Outline &2
u uart_ae350h
# AE350 UART_DRV_VERSIOM
& yart_driver version : const AE350 DRIVER VERSION
# UART1 TRIG LVL
# UART2 TRIG_LVL
@ 5 uartl_info : UART '™mEM
¥ uartl_dma_tx_ever
&% Lartl dma bx: UA
¥ uartl_dma_rx_evel
&5 vartl_dma_rx: UA
&% uartl_resources :
@ 5 uart2 info : UART
¥ uart2_dma_tx_ever
& uart2 dma tx: UA

3 uart2_ dma_rx_evel

Open Declaration F3
Ctrl+Alt+H
Ctrl+Alt+I

Open Call Hierarchy

Open Include Browser
Refactor

Declarations

References

%% Toggle Watchpaint

- = 8

~

B %R e %

LIABT MRAS

B a2 droa oy

- Memory View: I n
cel l or range of
Wat chpoi nt

MUG10-253 E

t hel mekmooy wai adwdr et
cells in the Memor

(C/ C++dawn "I ifsto,nF & ghes Ha v
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Figure 4-74Sel ect Add Watchpoint (C/C++)é in Memo
)= Variables | €7 Expressions | [] Memory &3 = B8
MW miye G| 08| IS 5B - @ ~
Monitors &= 38 3% |demo_led : 0x1 <Traditional> &2 | 55 New Renderings...
@ 0x80000000 | @xB08BBDAL 533!‘.?;,. cronnassnoacamassannnae e o g1 =
@ demoled |@xpoooee11 ovec. # Add Watchpoint (C/CH+).. Ap..k
- BxBEAEEE21 5206 Find and Replace Ctrl+F k1. ..
@x00000631 @00 o A ii Rerndering & .?-9| :
AxEORRAR41 9306 . 68§[s" |
# Remove Rendering i
@xPPEEARS1 F3@1 [pGg....A
Bxaoapaesl BBCE Panes > sa—a..EL
BxBEEBBETL B21/ Endian 5 | P -
@x0eBRRS1 BSFE - s P
gxpopeaaal 2347 . .05, 08
Cell Size * _ .
gxaoaeaaAl  BYBE . G.AG-. .0
OxBEARAGE]  Al3E Radix ? lest.af
gxopogeaaCl  132¢ Columns * LFcak....
@xB80808D1 3386 Update Mode o RBILL L
o B S caon L - &

- Breakpoint View: I n t'"tomMBheakpol mar
and select "Add Watchpoi-aowif CI/ iCst) .
showriigM-7 B

Figure 4-75Sel ect Add Watchpoint (C/C++)é in Brea

9 Breakpoints 2 . B\ Modules| Gl Debugger Conscle | 69= Global Variables Live View = 8

XEREHIBES ¥

2 delay.c [line: 50] Layout Y

2 delay.c [line: 54]

2 demo_led.c [line: B1] ErcuplEy 2

2 demo _led.c [line: 85] Sort By g

£ demo led.c [line: 89] oo Select Default Working Set...

2 demo_led.c [line: 97] Deselect Default Working Set

2 demo_led.c [line: 99] Working Sets...

d led.c [line: 102
& 2 demo led.c [line: 1 Add Line Breakpoint (C/C++)...

Add Function Breakpoint (C/C++])...
Add Event Breakpoint (C/C++)...
Add Watchpoint (C/C++)...

#» Show Full Paths

P .0 e, @

Mo details to display for the current selection.

2. In the "Poop€tr€CrtesWatchpoint" dialog
various settings for the Watchpoints
showriigM-i7 6

MUG10-253 E 11(2 4)5
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Figure 4-76 Properties for C/C++ Watchpoint

A Properties for C/C++ Watchpoint

Commaon Common

Class: C/C++ Watchpoint

Expression to watch:

[JRange:
[JRead
] Write
Enabled

Condition: |

lgnore count:

'/?} Apply and Close Cancel
Tk descriptions of watchpoamdes opt.i
Table 4-6 Watchpoints Options
Opti on Description
Expression t{To specify the area to be
opton, enter a constant of
Range Specify an addressabl e ce
wat chpoint
Read Stop program execution wh
expression
Write Stop program execution wh
expression
Enabl ed Enabl e a watchpoint
Conditions Specify an expression whe
l gnore count|{Specify the number change
expression
3. The Breakpoints view |ists all set
mar kst ffor writiagdwsFhethpboi measdi ng

wat chpoi nt s, Fiasd-7s€éh o wn

n

12(Q 4)5
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Figure 4-77 Watchpoints in Breakpoints View

9 Breakpoints &2 . =i Modules| G} Debugger Console | #9= Global Variables Live View = 0

X % F R BEE T
2 delay.c [line: 501
2 delay.c [line: 54]
2 demo led.c [line: 81]
2 demo_led.c [line: 83]
2 demo_led.c [line: 89]
2 demo_led.c [line: 97]
2 demo_led.c [line: 39]
2 demo_led.c [line: 102]
&/ [expression: 'demo_led']
¢/ [expression: 'led_num']
&/ [expression: 'uart_init]

Mo details to display for the current selection.

4. To remove the watchpoints, select th
Bremdki nts vi €®"oannd hcel itcoko| b &1 ,gua®e sho
4-7 8

Figure 4-78 Remove Watchpoints in Breakpoints View

9 Breakpoints i3 . =i Modules| B} Debugger Console | #= Global Variables Live View = 0

@A |BES ~
B2 delay.c [line: 50]
2 delay.c [line: 54]
2 demo_led.c [line: 81]
2 demo_led.c [line: 85]
2 demo_led.c [line: B3]
2 demo_led.c [line: 87]
2 demo_led.c [line: 89]
B2 demao_led.c [line: 102]
& [expression: 'demo led']
& [expression: 'led_num']
& [expression: 'uart_init’]

Mo details to display for the current selection.
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5 D ownload Software Project

Follow the steps beolfdwatre @ownlecdad t

1. Foll ow t h2e.@steap® ian BainlddB®iylsd e a
Softwaret dProgeattdui | d the software pi
the software programming binary file

2. Useowin FTPIod®%Rtmomea on nRGhto stoh & he
target boar d T(AcGo n sntt r€&oifvaence o f
Ri scV_AEQGG)Y totheebbegmt sys

3. Us&6owiUSEable to cPoOhioadwt tthlree t ar get b«
(FPGA Programming JTAG interface) f ol
programming binary file.

4. Click "®n (¢ mleashmhnBurhreerRDS software to
cl i ck oencttehde sgoeafld weacte; choosfer iRl talsd

dr dlpwn menu to | aunch Gowi nFiPgruorger a mm
5lanBi g 5-R.e
Not e!
CPU debugging and FPGAdCPrUo vl oswinrhwlaGdaivwiego UBTEH us
USB programmer and WinUSB driver. Pl eaasned pr e p a
botare installed withc@wWnnbe8Bedrtoet heORPUI STAG
CPU dghing, andcdrmree ot heert 6 st he FPGA JTAG inte
dowmldo.n g

12(2 4)5
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Figure 5-1 Launch Flash Burner

A C/C++ - ae350_demoysre/demo/main.c - AndeSight RDS v5.1.1 | b
Elle Edit Source Refactor Navigate Search Project Run Window Help
B Q]S S R L] | P [ reeeed] . 8 | |4 B
2 . = p—— : = 0
[ Project Explc e , it Creator [€ main.c &2
v S 28350 de ~
> 4 Binarie Show in Lacal Terminal > '
: main.c
> il Include Copy Ctrl+C r : GowinSemicoductor
? & Debug Paste Crrl+V |, ?59;5\.{*‘ R
v s don : Main functions
b Delete Delete
>
& D) poste As Link
> (= der
= 350 Source B T T T
B ae Mave e "demo.h"
Rename... F2
pitions
i Import.. n(void)
&y Export.
Build Project ser application codes
Clean Project
B Target Mana & Refresh FS  fun UART demo
. DEMO_UART v
Close Project o .
3 Running 1 Build Targets > i B0 ; - : 3 i
5 % Targets 9 =] Pmpemeq L'__ Pmblams} @' Termlnan fills Function Cade S\ze} [l Static Stack Ana\ysls} = O
o Index > =
‘ . LRl = =R i
Build Configurations | o zendms
Build Settings ize "ae350_demo.adx” T’tee output/.PHONY.size ~
- e rodata data bss dec hex filename
Ml =tgctConkiguakan 5 634 ) 726 9802 2643 ae35@_demo.adx
M. Flash Burner Ctrl+” ing: ocutput/.PHONY.size
Validate .
© RunAs > >
5 22350 demo 3§ Debug As > 2 A
Figure 5-2 Launch Gowin Programmer
$ Gowin Programmer Version - [m} s
Q& | | 2| 5| vspcdle setting
Enable Series Device Operation MCU/FW/(HEX) File User Code IDC
1 | GWSAST |GWSAST-1388  exFlash C Bin Erase,Program SAT E:/desktop/mcu_test/ae350/rtthread.bin | 000108
C/C++ - - AndeSi RDS v5.1.1 [GOWINSemic] - O X

File Edit Source Refactor Mavigate Search Project Run  Window Help

A | & -idh -8 %[ H-0-8-F-BHEITCED-
B
5 Project Explor &2 ="l W(A Andes Project Creator &4 = g
=] A progress Information [m] X

~ =5 ae350_atomic - Create Project...

5 @l Includes @ Wait programmer to complete.

> (= Debug hes

¥ = src B

|=| 22350 atomic Deb
1J 2e350_coremark

1J a2e350_cpp
< 1J ae350_demo - | >
Outy 7 ae350 dhrystone Cancel Details == [: 8 x

.
Info || . L
Info :
S BTar 2 E= Dutﬂ = g | Project Crealorl Pre‘ferances|

2] | =N | L B Console 2 O Propenies}\_::‘ Prnb\emq
Info || v }:D Running Target # | [ICE-ICE Connection Console [ADP-AE350-A25-GOWIN:5]
Info ‘BE ADP-AE350-A25-GOWI ICEman is ready to use. A
Info | v 2 Targets o .
Info|| < >
=5 22350_atomic (5 A

Read .

5. I n Gowin Programmer, if usel é@dtatbHe Wi
SETTI"NGomt bbkebar and unchedcketrhep'tu
as s hoking G-ine Then select "Edit > Conf
menu o r"qICiomK i gwiree )D on ttoh & otnd d Ighua re
downl oad opti oRsg®#&e shown in

12(3 4)5




5Downl oad

Software Project
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Figure 5-3 Cable Setting

i Cable Setting ? x
Cable: Ic-owin USE Cable (WINUSE) v]
Port: Gowin USE Cable (WIHUSE)/0/404/null
Frequency: 15MHz e
Cuztom LFT Querw/Tetect Cable

]Jo HOT shew at startup
| coc

[D uzing ftfux driver

An example of the downl oad aption co
Acces s :Bwotdeer nal FRAash Mode
Operaexbh@Binbr ase, BBrAogr am

External FIl ash Gepnieons %1 BeWwi ce
External FI| &8sar@®p tAI0 @@ @G &0

FW MCU/ Binary I nput Optibns > Firmwar
ae350 _demo. bin

Figure 5-4 Device Configuration

% Device configuration ? X

Device Operation
Accezz Mode: External Flazh Made BA ~

Operation: exFlash C Bin Erase, Program BA LY

exFlazh C Bin Eraze Frogram GA

External Flazh Optionz
Device: Generic Flash ~

Start Address: 0600000 |

FW/MCU/Binary Input Options

Firmvare/Binary File: |E:/desktop/mou_test/ae350/ae350_demo. bin ||:|
Save Cancel
Click "Save" to complete the downl oa
Click —h (Reogram/ @onftihgeurteool bar t o
software programming binary fil e.
Not e!

12( 4)5




5Downl oad Software Project

After the download is complete, the RDS soft wa
ERROR! Target is disconnected with AICE", indi
di sconnectedgétolmoahd,Riagh-ée dvn si mappens becal
completing the download, the FPGA reloads the
binary file, causing the RDS softwar@Kdmd di sco
close Gowin Pregiammeasht Banner to resolve thi
Figure 5-5 Reload

A C/C++ - 32350 demo/src/demo/main.c - AndeSight RDS v5 - O
File Edit Source Refactor Nawvigate Search Project Run Window Help
Ar~l 0|& k-8 %lt-0-0-4- & G

Quick Access| | = | il ¥ @
| 'A problem Occurred — O x| o B
{5 Project Explorer Xﬂ A rrogres O = = g

(93 18:07:38.322 ICE-ICE Error on Target ™
7 [ADP-AE350-A25-GOWIN]

v 2% ae350 demo
B

3%, Binaries TARGET ERRORI Target is disconnected with AICE.
kil Includes
& Debug - ,
(= bsp
< J Cancel Details ==
4 v
M Targe 22 5% Ou I . >
g e ®| = AT : : : =
= . & Consale 2 [ Properti |[2] Proble | 2 Termina | illls Functio | filly Static St g
v Running Target = - s
3 Targets 4 4G B =& 228
CDT Build Consacle [ae350_demo]
riscv32-elf-size "ae358_demo.adx” | tee output/.PHONY.size :
< >\ <Fm ' ' >
< . T o
1= ae330_demo : Ry
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6 Generic Exception Handling and Stack

Recording/Protection

6.1 Stack Recording/Protection

MUG10-253 E

For CPU cores that spurpoptoerctt ihoanr,d wahree |

software al |l owds thaacrkddvwaergeootrophar dwar e st
protection, but these two functions <ca
Har dwa rods ttaocpk recordi ng funotfisitoanc kcan r ¢
boundary whil eunhengrogndmhebkprthe use

amount of stack memory required by the
protection function can report stack o

The foll owing conditions must be met

The values of systemwaregi sttaeaclk prsetde c
cannot be modified using program cod

The number of available hardware bre
be reserved for use by the stack pro

You can refer to the following steps
redag function:

1. Refer to stdp$8Crie atnadl Rebwnng Cwonfcirguan at
a debug session configuration; in th
box, <c¢l iccekpttihoen "HEaxnd|l i ng" tab and sel
Recording", Fagbef.eown i n

1 2(6 4)5




6Generic Exception Handling a 6.9t ack Recordirt

Figure 6-1 Select Hardware Stack Recording

[E| Main | %% Debugger | B+ Startup | E Source |[C] Common | #f Exception Handling
[“IHardware Stack Recording

[]Break on General Exceptions

Il f you want to set the totphe fdehkuwmgdk
session as the stack overfl ow boundary
Exceptions > Set the top of stack boun
recording as the stack dveagréiRleow bound"”

Figure 6-2 Set the Top of Stack Boundary

[E] Main | %3 Debugger | B+ Startup | E~ Source |[C] Comman | #f Exception Handling
Hardware Stack Recording
I Break on General Exceptionsl

[JHardware Stack Protection Instruction Access Misaligned Instruction Access Fault

lllegal Instruction Mon-Maskable Interrupt Load Access Misaligned
Load Access Fault Store Access Misaligned Store Access Fault

Bus Write Transaction Instruction Page Fault Load Page Fault

Store Page Fault Performance Counter Cverflow

[~] ACE Exception [if mmsc_cfg.ACE == 1]
Slave Port ECC [if (mmsc_cfg.ECC == 1) & (mmsc_cfg.LMSLVP == 1]]

Hardware Stack Overflow Detection

Hardware Stack Underflow Detection

Set the top of stack boundary obtained from hardware stack recording as the stack overflow bound

2.l n the "Debug Configurations" dialog
start the debugging session.

3. After starting a debugging session,
enters the debwae;gi'tFpnpld rhep @ ®toil bar t o

MUG10-253 E 12(T 4)5




6Generic Exception Handling a 6. 2eneri coBxtlapt

executing the program. The status ba
RDS software displays the top value
program i s runnFinggéB.eas shown in

Figure 6-3 Display Stack Boundary

A Debug - ae350_demo/sre/demo/main.c - AndeSight RDS v5.1.1 - m] X
File Edit Source Refactor MNavigate Search Project Run Window Help
AL G|&-idh-i3 B % -0 % ™5 G- [auick Access) | 1 | T B %
5 Project Explorer &2 = O ||4% Debug 2 = oo = | | i = = B |[t=Variables 22 0 Memory = 0O
= & || vk 2e350_demo Debug [MCU Program] o it |ed v
=5 22350 dema v J¢ Process Name Type
& Thread #1 (Running : User Request)
& gdb(8.2.50.20190522)-5
start.S [ main.c 22 [£] delay.c i = 8
demo_mm( ) ; ~
#endif
< >
// Run multiple peripherals interrupts demo
#if RUN_DEMO_INTR =
demo_intr{); B SoC | B Mem |l Regi 52 = 8
fendif = | il =;>| CTRTT
// Run waterfall led demc Name K
#if RUN_DEMO_LED .
B Targe 32 57 Outlin = 0 demo_led(); &% All Registers
& | =Xz | - #endif M4 General Purpose Registers
. = 4% Floatina Point Reaisters A
v ¥ Running Target 17, >
BE ADP-AE350-A25-GOWIN ICE- // User application codes o
4 ‘
2 Targets < > %5 2 BD|dhs i ™ =g
B cons % . [& Prob | Prop | 0 Mem | [GI GDB | £ Disas = 0 a8 \, | 5 v
] |BEE S 8-
ae350_demo Debug [MCU Program] ae350 demo.adx
< >
Writable Smart Insert 127: 30 i - J;@ | { Ox7FFFFEQ/Ox7FFFFEQ

6.2 Generic Exception Handling

The RDS software all ows program exec
selected generic exception occurs, and
prompts exception i nHiogréwaet i on, as show

Figure 6-4 Stack Overflow

A stack Overflow O *

General exception: HW stack protection (OVERFLOW)
! L DPC: 0x0000000000001E58

5P (0000000007 FFFFED

SP_EBOUND: 00000000007 FFFFED

You can refer to the following steps
software to catch the generic exceptio
t he rimptervector is in ROM or Flash, the
program execution occupies a hardware
i mportant to ensure that there are eno
in the target system.
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6Generic Exception Handling a 6.RQeneric Except

1. You can refer2tdn3Crkemd el Debdig Config
create a debug session configuration
di alog box, click the "Ex¢8B8pteiadnoHan
Gener al Excepti ¢&ng'B-beas shown in

Figure 6-5 Select Break on General Exceptions

E Main | %¥ Debugger | B Startup | Source | [] Common | 3 Exception Handling
Hardware Stack Recording
Break on General Exceptions

[JHardware Stack Protection Instruction Access Misaligned Instruction Access Fault

lllegal Instruction MNon-Maskable Interrupt Load Access Misaligned
Load Access Fault Store Access Misaligned Store Access Fault

Bus Write Transaction Instruction Page Fault Load Page Fault

Store Page Fault Performance Counter Overflow

[«] ACE Exception [if mmsc_cfg.ACE == 1]
Slave Port ECC [if (mmsc_cfg.ECC == 1) & (mmsc_cfg.LMSLVP == 1]]

Hardware Stack Cverflow Detection
Ox 7 ffeD

Hardware Stack Underflow Detection

Set the top of stack boundary obtained from hardware stack recording as the stack overflow bound

2. Specify one or more exceptions to be
execution, FasgGsbheown i n
Figure 6-6 Specify Exceptions

[E| Main | % Debugger | B Startup | B~ Source | =] Common | 3 Exception Handling
Hardware Stack Recording
Break on General Exceptions

[JHardware Stack Protection Instruction Access Misaligned Instruction Access Fault

lllegal Instruction Mon-Maskable Interrupt Load Access Misaligned
Load Access Fault Store Access Misaligned Store Access Fault

Bus Write Transaction Instruction Page Fault Load Page Fault

Store Page Fault Performance Counter Overflow

[»] ACE Exception [if mmsc_cfg.ACE == 1]
Slave Port ECC [if (mmsc_cfg.ECC == 1) & (mmsc_cfg.LMSLVP == 1]]

Hardware Stack Overflow Detection
Ox7ifffe0

Hardware Stack Underflow Detection

Set the top of stack boundary obtained from hardware stack recording as the stack overflow bound

FoHar dwar e Statk yPuotmactti smpeci fy whe
"Har dware St ack OWVaenrdf/Hharwd Wat ec 81 aaoak Und
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6Generic Exception Handling a 6.RQeneric Except

Detteicponas shkowgmw®-7enFor " Hardware Stack C
Detection", you can input the val'ue of
text box, which iIis used to compare wit
registerdwaroeg StHaak | ow Detection", yol

t heacskt base addr SBsBa'egxstbBoxj nwhi ch i s
compare with the value of the Stack Po

Stack Recording" and " Set itnheed tforponmof s
hardware stack recordi ng"haasv et hbee esnt a c k
selected, the "Bound:" of "Hard Stack
automatically set to the maxi mum value

Figure 6-7 Select Hardware Stack Protection

[E| Main | %% Debugger | B+ Startup | E Source |[C] Common | #f Exception Handling
[1Hardware Stack Recording
Break on General Exceptions

I Hardware Stack Protection Instruction Access Misaligned Instruction Access Fault

lllegal Instruction Mon-Maskable Interrupt Load Access Misaligned
Load Access Fault Store Access Misaligned Store Access Fault

Bus Write Transaction Instruction Page Fault Load Page Fault

Store Page Fault Performance Counter Overflow

[] ACE Exception [if mmsc_cfg.ACE == 1]
Slave Port ECC [if (mmsc_cfg.ECC == 1) & (mmsc_cfg.LMSLVP == 1]]

[“lHardware Stack Overflow Detection:
Bound: |Dx?fﬂ'feD

[JHardware Stack Underflow Detection

Set the top of stack boundary obtained from hardware stack recording as the stack overflow bound

3.1l n the "Debug Configurations" dialog
start a debugging session.

4. After starting a debugging session,
enters the debuggi ng psrismetchd vseq u rscee
and ¢PF'owrckthe toolbar to resume execul

I f "hardware Stack Protection" is sp
bottom right corner of the RDS softwar
status of the ruopwhiiogmwBegr am, as sh
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6Generic Exception Haniddid/nRr a 6. Qeneric Except
Figure 6-8 Display the Stack Protection Status
A Debug - ae350_ demo/sre/demo/main.c - AndeSight RDS v5.1.1 - m] X
File Edit Source Refactor Navigate Search Project Run Window Help
BAR-dE R~ d-8 U H-0- - @I JFE T E D [Quick Access| | | B @ 4%
[ Project Explarer 52 = 5 |45 Debug &2 L |2 @ o|i® 00 T = B |[t4=variables 2 ] Memorﬂ = 8
2 5 || v # ae350 demo Debug [MCU Program] ~ =
> 2% ae350_demo v i Process Name Type
~ i Thread #1 (Suspended : Breakpoint)
= main() at main.c:123 Oxledd
wl_odhi8.2.50.201905221-7 hd
|8 start.s €] main.c ¥2 €] demo_led.c ] 2 = 0
demo_mm(); ~
#endif
< >
// Run multiple peripherals interrupts demo
#if RUN_DEMO_TNTR
demo_intr(); 8 SoC em |!1li Regi 52 = B8
#endif x5k E|| i -I_‘x.sl wg e
// Run waterfall led demo Name L)
#if RUN_DEMO_LED .
}ETarge xd o= Outlinw = 8 den;_led?); > B4 Al Registers .
& | =] ﬂl A v #endif > M Genelra\ Purpose Rleglslers
-, . > &% Floating Point Reqisters e
~ ¥ Running Target /" < >
B ADP-AE350-A25-GOWIN ICE- // User application codes ©
-, o
> 5@ Targets < > % B I Elﬂﬂzﬂlﬂnﬂ » = 5
B cons 2~ [&1 Probw i Prop} i Mem}@GDE 1=_' Disaq = g x i Y | s -
®x v‘aﬁﬂi@@lza'ﬁ'
ae350 demo Debug [MCU Program] ae350 demo.adx
< >
Writable Smart Insert | 127 : 30 {5 48 @8 1| OxXTFFFFEO/OXTFFFFEQ
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5. Whenever

prompt .

occurred,

a specified e
To | ocate the

simply <c¢click

XxXception occur
|l oeathenexoeph
on the |1 PC va
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7 Profile Software Project

RDS software canmpemahaft msisabf softw
with the GCC compiler on the target bo
to brepag&porstsepmilreg pause, 1t i mmediat
processes, and analyzes relevant infor

7.1 Profile Perspective

The Profile Perspective contains the
di splay the profiFli gudd.a@®ta, as shown in

Figure 7-1 Profile Perspective

After the Profile Session is started
enters the Profile Perspective, or man
"Window > Perspecdcgtvieve XOpRmo fPielrae™ on
of the RDS softWwagédfeas shown in
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