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Realtel® Resources are providéds i€ and with all faults. Realtek disclaims all other warranties or representations, express or implied,
regarding resources or use thereof, including but lited to accuracy or completeness, title, any epidemic failure warranty and any implied
warranties of merchantability, fithess for a particular purpose, and-imbringement of any third party intellectual property rights.

Realtek shall not be liablerf and shall not defend or indemnify Customer against any claim, including but not limited to any infringement claim
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Customes agree that it has the necessary expertise to select the product with the appropriate qualification designation forpleatiaps
and that proper product selectiois atCustomerSbwn risk.Customes are solely responsible for compliance with all legal and regulatory
requirements in connection with such selection.

Customer will fully indemnify Realtek and its representatives against any damages, costs| lgésex, 2 NJ f AL 6 Af AGA S& -F NR&A
compliance with the terms and provisions of this Notice.
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USING THIS DOCUMENT
Though every effort has been made to ensure that this document is current and accurate, more information mbgdwme available
subsequent to the production of this guide.
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Convention

Note for Parameters

All device parameter data in this document are valid over the device silicon fabrication process window, the device oftagegange,
and the device operating tengpature range 5C to +85C).

Abbreviations for MCU

AmebaD consists of two MCUs:
ReaiM300: a high performance MCU (ArmiB CortexM33 instruction set compatible) called KM4 thereafter

ReaiM200: a low power MCU (Armyd, CortexM23 instruction set compatible) called KMO thereafter

All information provided in this document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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1  Building Environment

1.1 Introduction

Thischapterillustrates how to build Realtek WA SDK under GCC environmétfocuseson both Windows platform and Linux distribution.
The build and download procedure are quite similar between Windows and Linux operating system.

For Windows, Windows 7 €t is usel as platform.

ForLinux distribution, Ubuntd8.04 64hbit is usedas platform.

B

1.2 PreparingGCEnvironment

1.2.1 Windows

On Windows, you can use Cygwin as the GCC environment. Cygwin is a large collection of GNU and open source tools which provid
functionality similar to a Linux distribution on Windows.

Clik http://cygwin.comanddownloadthe Cygwin packagdsetupx86.exefor your Windowsplatform.
Note:

Only 32-bit Cygwinis supportedboth for 32bit Windowsand 64-bit Windows
5dz2NAy 3 GKS AyadlttlaArzy -BR¥YH1eE® MY RID W] dibmS et AckaE edeR) A s igara Endigt

1-2 shows
E Cygwin Setup - Select Packages
Select Packages =
Select packages to install E
Search make| Tikeep @ Cur O B Category
Category New Bin? Src? Size Package i i
= Al &% Diefault
Archive &% Default
Debug &¥ Default
El Devel & Default
&% Skip nfi s 3 automake: Wrapper scripts for automake and aclocal
&% Skip nfa nfa 714k automake1.10: (1.10) & tool for generating GNU-compliant
4 Skip nfa i 860k  automake1.11: (1.11) 2 tool for generating GNU-compliant
4 Skip nfa 733 automake1.12: (1.12) 2 tool for generating GNU-compliant
&% Skip i njer 780k automake1.13: (1.13) a tool for generating GNU-compliant
&% Skip nfi e 581k automakel.14: (1.14) & tool for generating GNU-compliant =
& Skip e e 781k automake1.15: (1.15) a tool for generating GNU-compliant
4 Skip nfa ni 248k automake1.4: (1.4) 3 tool for generating GMU-compliant I
&% Skip o njn 332 automake.5: {1.5) a tool for generating GMU-compliant M
&% Skip nfi e 365k automake1.6: (1.6) a tool for generating GMNU-compliant M;
&% Skip nfa nfa 426k automake1.7: (1.7) a tool for generating GMU-compliant M
4 Skip nfa i 45%  automake1.8: {1.8) a tool for generating GNU-compliant M
&% Skip o njn 557 automake1.9: {1.9) a tool for generating GMU-compliant M
&% Skip nfi s 3,675k cmake: Cross-platform makefile generation system
&% Skip nfa nfa 767 cmake-doc: Cross-platform makefile generation system (do|
4 Skip nfa i 1,156k cmake-gui: Cross-platform makefile generation system ({GU
4 Skip nfa 163k  extracmake-modules: Extra CMake Modules for KDE
&% Skip i njer 420k gcotools-epoch 1-automake: (goc-special) a tool for gener:
&% Skip nfi e 58% gccdools-epoch2-automake: (goc-special) a tool for gener
& Skip na  nfa Bk gocmakedep: X Makefile dependency toal for GCC
4 Skip nfa i 34k imake: X Imake legacy build system
| &d211 O 44%  make: The GNU version of the ‘make’ utility |
_ &% Skip N 2% makedepend: X Makefile dependency tool e
] T b
Hide obsolete packages
[ <Back |[ Mew> | [ cancal
Figl-1 Pevelxetting duringCygwininstallation
Application Note All information provided inthis document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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5#~REALTEK Building Environment

E Cygwin Setup - Select Packages

Select Packages =
Select packages to install =

Search b TKeep @ Cur ) Exp Category
Category Mew Bin? Src? Size Package i
B Al 4 Default

Audio &¥ Default
Database & Default
Debug & Default
Devel 4¥ Default
Doc 4¥ Default
Graphics 4¥ Default
Libs &¥ Default
LXDE &¥ Default

m

Bl Math & Default
| 1082 [H] B4k be: Arbitrary precision calculator language |
&% Skip nfa njn 252k libcamd-devel: SuteSparse CAMD: constrain
¥ Skip na s 13  libcamd(: SuiteSparse CAMD: constrained sy
¥ Skip na o 11k libcamd1: Suite Sparse CAMD: constrained sy
&¥ Skip nfa o S libccolamd-devel: SuiteSparse CCOLAMD: o
& Skip nfa i 18« libccolamd0: Suite Sparse CCOLAMD: constr:
& Skip nfa i 12 libccolamd1: Suite Sparse CCOLAMD: constry
£ Skip Wa e 516k libcholmod-devel: SuiteSparse CHOLMOD: 5
£ Skip e nia 251k libcholmodQ: Suite Sparse CHOLMOD: sparse
£F Skip nfa nia 195 libcholmod1: Suite Sparse CHOLMOD: sparse
¥ Skip nfa o & libcolamd-devel: SuteSparse COLAMD: colu
& Skip nfa i 11k libcolamd: SuiteSparse COLAMD: column 3|
& Skip WA S libcolamd1: SuiteSparse COLAMD: column 3|
£ Skip Wa e 13 libcxsparse-deval: SuteSparse CXSparse: ax _
A AU e Pl P AV T —aond
< I r
Hide obsolete packages
[ <Back | Nea> | [ Cancel

Fig1-2 WiathCsetting duringCygwininstallation

1.2.2 Linux

On Linux, some packagesistbe installed for the GCC environment

libc6-i386 (GNU C librarfor 64-bit platform. If you are using 3RBit platform, installlibc6 instead)

lib32ncuses5dev (32-bit terminal handlingor 64-bit platform. If you are using 38it platform, installibncurses5dev instead)

make

bc

gawk

s ncurses

Some of these packages may have beenipséalled in your operating systerse package manager to check afetide whether tanstall.

For the last three packages, you can also tyygecorresponding version command on terminal like the following figures to check whether it
exiss. If not, make these packages installed.

B
B
B
B

B

s $ makecv
lfmakeA &y Qi A y aptigetiinstdl Fnaketdiirstaléhake

{i@realtek:~$ make -v
GNU Make 4.1
Built for x86_64-pc-1linux-gnu

Copyright (C) 1988-2014 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>
This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law.

. $bcgv
Ifbch &y Qi A y aptidettinstdl Bdo indtall haS

i@realtek:~5 bc -v
bc 1

Copyright 1991-1994, 1997, 1998, 2008, 2 2006, 2008, 2012-2017 Free Software
Foundation, Inc.

s $ gawk--v
IfgawkA & y QG A y aptigetfinst®l gamk taliristal§awk

Application Note All information provided in this document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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AmebaD

ncurses

B

i@realtek:~S$ gawk --v
GNU Awk 4.1.4, API: 1.1 (GNU MPFR 4.0.1, GNU MP 6.1.2)
Copyright (C) 1989, 1991-2016 Free Software Foundation.

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 3 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program. h

ncursesis needed if you want to usaake menuconfigcommand. Typapt-getinstall ncursesdevto installncurses

1.3 Building Code

This section illustrates how to buiBDK First, you need to switch to GCC project directory.

B

A $cd /cygdrivefpathYproject/realtek_amebaDva0_examplé&sCGRELEASHDject_|p

A $cd /cygdrivefpathYproject/realtek_amebaD_va0_examp®CERELEASHbject_Ip
For Linux, open its own terminal and used command to change directory M0 or KM4 projeatirectory of AmebeD SDK.

A $ cd fpath)project/realtek_amebaD_va0_examp@CERELEASHbject_Ip

A $ cd fpathyproject/realtek_amebaD_va0_examp@CERELEASHbject_p

1.3.1 Normal Image

aO@3IRNN OS¢

For Windows, open Cygwin terminal and $sed command to change directoitp KMO or KM4orojectdirectory of AmebeD SDK.
Note: You need toreplace the{path}to your own SDK location, ahdR R
access your file system.

LINE F A o thayCygwhRBay (i

To build SDK for normal image, simply fiseakeall command undethe corresponding projectlirectories on Cygwin (Windows) or terminal

(Linux).

1.3.1.1 KMOProject

For KMO projectfithe terminal containgkmO_image2_all.bihanda L Y I 23S Y | ghdé LIfdi (LIdz( Bmesha that tReSnage has
been built successfully, #g1-3 shows.

</1mage

ject
project
t H) asdk/ qnu uti 11
‘realtek eb 0_
ion «ant func
0_example/GCC-RELE
bad-beta /

image/xip_im p 1.bi cygdr
0 C RFIF&\F proj

Fig1-3 KMO project make all

X1p_1m
realt

If somehow it is built failed, typ® makecleanto clean and then redo the make procedure. Aftecsessfully buil the image file is located in
project/realtek_amebaD_va0_example/GEGRELEASE/project /gsdk/image asFigl-4 shows.

Application Note

All information provided inthis document is subject to legal disclaimers.
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Building Environment

GCC-RELEASE > project Ip > asdk > image

# Quick access
code_size_flash.map

Vs PC code_size_ram.map
2 Documents km0_image2_all.bin
& Downloads obj_list
d Music ram_1.bin
= Pictures ram_1_prepend.bin
8 Videos ram_2.bin

ram_2_prepend.bin
.. Local Disk (C))

~ Local Disk (D)

ram_retention.bin
ram_retention_prepend.bin
~- Local Disk (E) —

1.3.1.2 KM4 Roject

Fig1l-4 KMO project bin generation

For KM4 projectfithe terminal containgkm4_image2_all.bihandda L Y 38 Y | gfidé LIdxtd4] (LJdzl Bmésha that tReSnage has

been built successfully, &g1-5 shows.

Fig1-5 KM4 project make all

If somehow it built failed, typ& makecleanto clean and then redo the make procedure. After bsilccessfullythe image file is located in

project/realtek_amebaD_va0_exampl&CERELEASE/projedip/asdk/image, asFig1-6 shows.

s | image
E. Home Share

« A [« GCC-RELEASE > projecthp > asdk > image

A Quick access

= This PC

m Desktop

Documents

& Downloads
d Music

= Pictures

& Videos

% Local Disk (C)
« Local Disk (D:)

Local Disk (E:)

& €D Drive (G:) autc

cmse_implib.asm
cmse_implib.lib

cmse_implib

kmd_image2_all.bin
km4_image3_all.bin
obj_list

ram_1.bin
ram_1_prepend.bin
ram_2.bin
ram_2_prepend.bin

ram_3_nsc.bin

Application Note

Fig1-6 KM4 project bin generation

All information provided in this document is subject to legal disclaimers.
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1.3.2 MPImage

Usemake mpcommand undef project/ realtek_amebaD_va0_exampl&CERELEASE/projedtp to generate MP image. After successful
compilation, you will find the generated images underdject/ realtek_amebaD_va0_exampl& CERELEASE/projedtip/asdk/image, as

shown inFig1-7.
A 1 = |image - O xo‘
Home Share View

« v 4 | « GCC-RELEASE > projecthp > asdk > image v || [ search image

Name Date modified Type Size

s Quick access
| cmse_implib.asm

= This PC | cmse_impliblib
m Desktop | ecmse_implib
% Documents | code_size_flash.map
& Downloads | code_size_ram.map

D Music | km0_km4_image2_mp.bin
| km4_boot_all.bin

= Pictures
_| km4_image3_all.bin

8 Videos
-] obj_list
. Local Disk () .
| ram_1.bin )
~ Local Disk (D:) | ram_1_prepend.bin
- Local Disk (E) | ram_2.bin
@ CD Drive (G) autc | ram_2_prepend.bin
T ] ram_3_nsc.bin

| ram_3_nsc_prepend.bin
| ram_3_s.bin
| ram_3_s_prepend.bin

| ram_size

| target_img2.asm

1 tarnat imad avf

39 items

Figl-7 MP image generation

1.4 SettingDebugger

This section illustrates how to enter GDB debugger mode.

Note: Considering KM4 is poweredn by KMO, make sure that KMO has boot up already before accessing KNlthbypdProbe. Clicking
Reset button on demo board is a recommended way to hgoKMO.

1.4.1 Probe

1.4.1.1 Windows

AmebaD Device Board suppor&robedebugger. We can ugerobeto download the software and enter GBD debugger mode under GCC
envionment. Referto Figl-8 to connect Probe debugger to the SWD of Amé&ba

(1) InstallProbedriver
Before usinghe Probe, its driver isequired to be installedObtain theRLX_Probe_Driver_2.3.12@ Setup.exeunder tools/probe then

install it correctly Referto Fig1-8 to connect Probe debugger to the SWD of Am&havhichis connecing TCK pin of Probe to SWD CLK
pin of AmebaD, and TMS pin of Probe to SWD DATAqgbiAmebaD. What® more,acommon grounds needed between Probe Board

andAmebaD Device Board

All information provided inthis document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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Building Environment

1 3 5 7 9 11 13
I

GND 1833

0000000 7 0O
DDDEQDD mg

2 4 6 8 10 12 14 DATA CLK

TRSI TDI TDO TMS TCK JRST

Probe AmebaD SWD

Fig1-8 Wiring diagram of connecting Probe to SWD

(2) BExecute thecmO_RTL_Probe.bat
After theinstallation of the software paclexecute thecmO_RTL_Probe.bainder/ project/ realtek_amebaD_va0_exampl&CE
RELEASBroject_Ip/jlink_script
Note: The default path oProbedriver incm0_RTL_Probe.bdite isCA\RLXPROBHEIx_probe_driver.exe you may lve to change the
path according to your own settings.

The startedProbeserver looks lik&ig1-9. This window should NOT be closed if you want to downtbedmageor enter debug mode.

(3) SetupProbe for KMO

C:\Windows\system32\cmd.exe

system reset—halted. DHCSR 8xB2830083
This Core is implemented by Realtek Semiconductor Corporation.
L is a KMB processor?KM8B found CPUID Bx?721cd288, Reversion is »1p@?
DCB_DHCSR xA00300803 ;
NUIC_DFSR ©x80000889 ;
NUIC_AIRCR @xfa@52000; little-endian;
DCB_DCRSR 8x800008600 ;
DCB_DCRDR 8x800008800 ;
CYCCNT Bx00B6nnne ;
MASKA OxB800080800;
FUNCTIONG ©8x58000000;
is MCU has has a Flash Patch Breakpoint version 2!

MCU has 2 of code comparators and @ literal comparators in FPB?

ppring not supported!?
CTRL Bx1hB008888;
DWT_CYCCNT ©xPB0088000;
DUT MPB OxB80000000 ;
Th U has 1 comparators?
supports Irace sampling and exception tracing?
do not include external matcl gnals, CMPMATCHINI?
su rts a cycle counter?
supports the profiling counters

Progranm flow prediction disabled!Instruction cac disabled?!Data and unified

ches disabled?

ache is implemented at level 1, and is Separate Instrcution & Data Caches?
Level 1 I-Cache infomation:

I-Cache suppor Write-Throught

I-Cache suppor Write—Back!

I-Cache supports Read-Allocation?

I-Cache does not support Write-Allocation?

The processor’s I-cache numbher of sets is 256!
The processor’s I-cache number of ways is 2!
or’s I-cache number of linesize is 8 Words
» size is 16 KB?

supports Write-Through!?
» supports Write-Back!?
D-Cache supports Read-Allocation?
D-Cache supports Write-Allocation!?
»’s D-cache number of sets
s D-cache number of way !
D-cache number of line is 8UWords
The processor’s D-cache size is 4KB?
B R R R e R R L L e y4
TAP 1 Core @ Initialize Over !
SUCCESS to Trigger this Core

/7 56 050K R R

Fig1-9 KMO Probeserver connedgbn under Wndows

[E=SECN ]

ca

On the Cygwin terminal, type make setup GDB_SERVpRbe commandto select Probe debuggeasFigl-10 shows.

Application Note
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ﬁﬁ{F{Ele;]‘E*{ AmebaD

/€ k-amebad-beta_v6.0/project/realtek_amebaD_val_
example/GCC-RELEASE/f
$ make setup GDB_SERVER=probe
make -C asdk setup
make[1]: Entering directory '/cygdrive/d/sdk- amebad beta_v6.0/project/realtek_
amebaD_va0_example/GCC-RELEASE/project_lp/asdk

Setup probe

cp -p /cygdrive/d/sdk-amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-
RELEASE/project_lp/asdk/gnu_utility/gnu_script/rtl_gdb_debug_probe.txt /cygdri
ve/d/sdk-amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-RELEASE/proje

ct_lp/asdk/gnu_utility/gnu_script/rtl_gdb_debug.txt

cp -p /cygdr1ve/d/sdk amebad-beta_v6.0/project/realtek_amebaD_vaO_example/GCC-
RELEASE/project_1p/asdk/gnu_utiTlity/gnu_script/rt1_gdb_flash_write_probe.txt /
cygdrive/d/sdk-amebad-beta_v6.0/project/realtek_amebab_va0_example/GCC-RELEASE
/project_1p/asdk/gnu_utility/gnu_script/rtl_gdb_flash_write.txt

cp -p /cygdrive/d/sdk-amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-
RELEASE/project_1lp/asdk/gnu_utility/gnu_script/rtl_gdb_jtag_boot_com_probe.txt
/cygdrwve/d/sdk amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-RELEA
SE/project_lp/asdk/gnu_ ut111ty/gnu script/rtl_gdb_jtag_boot_com. txt

make[1]: Leaving directory /cygdr1v9/d/sdk ameb beta_v6.0/project/realtek_a
mebaD_va0_example/GCC-RELEASE/project_1p/asdk’

Fig1l-10 KMOProbesetup under Windows

(4) Execute thecmd_RTL_Probe.bat
Execute thecmd_RTL_Probe.bainder/ project/ realtek_amebaD_va0_exaple/ GCERELEA$Rroject_hp/jlink_scriptthe sameas
executing theemO_RTL_Probe.bathe startedProbeserver looks likéigl-11. This window should NOT be closed if you want to enter
debug mode.

BN C\Windows\system32\cmd.exe (=12 [l

Core is implemented by Realtek Semiconductor Corporation.
This is a KM4 proce »?EM4 found CPUID = 8x721fd2208, Reversion is plpB?
DCB_DHGSR 8xB81386883 ;
NUIC_DFSR ©xBB008nal1 ;
Bxfaf52@AA@; little—endian;
0x080000806 ;
DCGB RDR 86x88000068806 ;
DUT CYhLHT BxBBBRAEBH ;
DUI_MASKA BxBBB0Bnne;
DUT_FUNCTION® Bx58000000;
SAU dinformation:
sAl RTTH Hemor is marked as Secure and is not Mon—secure callahle?
The MPU is Enahle
MPU Rngun B: Bx100268c@ ™~ Ox1002c¢63f is marked as privileged access per
mitted only, Non—shareable, Read-/write by any priv level, Execution only pe
rmitted if read permitted. MNormal memory, Outer Non-— eable, Normal memory, In
ner Non-cacheahle
Region 1: Bx1010a000 ™~ Ox1014001f marked as privileged access pew
mitted only, Mon—shareable, Read/write by any pr ege level, Execution only pe
rnitted if read permitted. Normal memory. Outer Non—cacheable, Normal memory, In
ner Non-cacheahle =
Region 2: Bx181cBABB ~ Bx1@1d481f is marked as privileged access pew|
mitted only, Mon—sh :able, Readrsurite by any privilege level, Executien only pe
rnitted if read permitted. Normal memory. Outer Mon—cacheahbhle, Normal memory. In
ner Non-cacheahle
MPU Region 3: BxB08cBBB8 ~ @x000c@41f is marked as privileged a
mitted only. Non—shareahle. Read-/write by any privilege level., Execution unl
rmitted if read permitted, Normal memory, Outer Mon—cacheable, Mormal memory,
-heahle
CU has has a Flash Patch Breakpoint ve
h MCU has 2 of code comparators and B literal comparators in FPB?
Remapping not supported?
DUT_CTRL Bx1hBB086H;
DWI_CYGCNT ©xBBBBBB6ea ;
DUI_COMPA ©xBB0000006 ;
CU has 1 comparators?
: MCU supports Trace sampling and exception tracing
not include external match signals., LHPHHTFH[N]'
cycle counter?
s the profiling counteps?
Progran fluv PEdlctlun disabledtInstruction caches enabled?*Data and unified cac
hes enabled'

~ this Core

Figl-11 KM4Probeserver connedon under Windows

Note: Whencm4_RTL_Probe.bas running, the connection built byunningcmO_RTL_Probe.batill be closedIf you want to connect

the Probe to KMO and KM4 simultaneouslgllow the steps below:

a) Make a copy oflx_probe0.cfgunder the folder/project/realtek_amebaD_g0_examplé GCERELEASE/project_hjihk_script
and rename it aslx_probel.cfg

Application Note All information provided inthis document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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b) Qutrix_probel.cfgand move it to/project/realtek_amebaD_va0_exampl&CERELEASE/project_|jlihk_script
c¢) Qonnectthe Probe toboth KMO and KMay executinggm0_RTL_Probe.bainder/project/realtek_amebaD_va0_exampl&CeE
RELEASE/project_ljihk_script.

(5) Setup Probdor KM4
On the Cygwin terminal, typ make setup GDB_SERVRRbe commandto select ProbelebuggerasFigl-12 shows.

I /cygdrive/d/sdk-amebad-beta_v6.0/project/realtek_amebaD_va0
$ make setup GDB_SERVER=probe

make -C asdk setup

make[l] Entering directory '/cygdrive/d/sdk-amebad-beta_v6.0/project/realtek_

/cygdrive/d/sdk-amebad-beta_v6.0 pIOJect/rea1tek amebaD_va0_example/GCC-
script/rtl_gdb_debug_probe.txt /cygdriv /sdk-amebad-beta_v6.0/project/realte

_hp/asdk/gnu_utility/gnu_script/rtl_gdb_debug.txt

cp -p /cygdrive/d/sdk-amebad-beta_v6 project/realtek_amebaD_va0_ examp1e/GCCf
script/rtl_gdb_flash_write_probe.txt /cygdrive/d/sdk-amebad-beta_v6.0/project/
roject_hp/asdk/gnu_ utility/gnu_scrip tl_gdb_flash_write.txt

cp -p /cygdrive/d/sdk-amebad-beta_v6. OIDIOJECt/IEa]tek amebabD_va0_example/GCC-
script/rtl_ gdb tag boot_com_probe.txt /cygdrive/d/sdk-amebad-beta_v6.0/projec
/project_hp/asdk/gnu_ ut111tv /gnu_script/rtl_gdb_jtag_boot_com.txt

make[l] Leaving directory ,qud|1ve /sdk-amebad-beta_v6.0/project/realtek_a
/asdk’

Fig1-12 KM4Probesetup under Windows

1.4.1.2 Linux

Before uing Probe, its driver isequired to be installedObtain theRLX_Probe_Linux_Driver_v2.3.11p22dertools/probe andinstall it
correctly. Then onnect TCK pin of Probe to SWD CLKapid TMS pin of Probe to SWD DATA pin. \@mabre,acommon grounds needed
between Probe Board arimebaD Device Board

After the irstallation of the software pack, use ¢scommandin both folder/ project/ realtek_amebaD_va0_exampl&CE
RELEAS$Rroject_lp/jlink_scriptand/ project/ realtek_amebaD_va0_exampl&CERELEAS$Rroject_hp/jlink_scriptto create a soft link to
link therlx_probe_driver.elf

lan5@RS-wlan5:~/sdk-amebad-beta_v6.0/project/realtek_amebaD_va®_example/GCC-RELEASE/project_lp/jlink_script
5 In -s /home/wlan5/RLX_Probe driver/RLX_Probe_ Linux Drlver[rl( probe_driver.elf fhomc}wlansfsdk amebad-beta
v6.0/project/realtek_amebaD_va@ example/GCC RELEASE/project_lp/jlink_script/

lan5@RS-wlan5:~/sdk-amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-RELEASE /project_lp/jlink_script
5 ln -s /homc/wlansfRLX_Probc_drlv:r[RLX_PrDb:_Llnux_Drlver/rlx_probc_drlver elf| /home/wlan5/sdk-amebad-beta
v6.08/project/realtek_amebaD_va®_example/GCC-RELEASE/project_hp/jlink_script/

Fig1-13 Creating soft link to elf

Open a new terminalinderthe corresponding project foldeasind typethe following command to stanprobe server.This terminal should NOT
be closed if you want to downlodtie imageor enter debug mode.

A KMO project
For KMOppen a new terminalinder project/ realtek_amebaD_va0_exampl&CERELEAS$Rroject_Ip/jlink_script, andtype $
sudo ./rIx_probe_driver.elf.If connedion issuccessful, the log is showasFigl-14.

Application Note All information provided in this document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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wlan5@RS-wlan5: ~/v03/V03_bak/project/realtek_amebab_cm0_gcc verification/jlink_script

e Edit v Search Terminal Help
RHSTATUS = ©x0000000T!
This Core does not support Secure Non-Invasive Debug !
This Core does not support Secure Invasive Debug !
This Core supperts Non-Secure Non-Invasive Debug !
Core supports Non-Secure Invasive Debug !

ecure state, concurrent write to CDS would be ignored!
ecure Request!

This Core is implemented bv Realtek Semiconductor Corporation.
This is a KM@ processor!KM@ found CPUID = 8x721cd200, Reversion is rip@!
UCB_URCSK  UXGUUSHEUS;
NVIC_DFSR ©x0800080
NVIC_AIRCR 0xfa052000; little-endian;
DCB_DCRSR  0x00000000
DCB_DCRDR  0xB8080800;
DWT_CYCCNT  6x80068000;
DWT_MASKG ©x08000800;
DWT_FUNCTION® ©x58000000;
This MCU has has a Flash Patch Breakpoint version 2!
This MCU has 2 of code comparators and @ literal comparators in FPB!
Remapping not supported!
DWT_CTRL ©x1b000000;
DWT_CYCCNT  6x80068000;
DWT_COMPB ©xB8000000;
This MCU has 1 comparators!

This MCU supports Trace sampling and exception tracing!

This McU does not include external match signals, CMPMATCH[N]!

This MCU supports a cycle counter!

This MCU supports the profiling counters!
Program flow prediction disabled!Instruction caches enabled!Data and unified caches enabled!
Cache is implemented at level 1, and is Separate Instrcution & Data Caches!
Level 1 I-Cache infomation:

I-Cache supports Write-Through!

I-Cache supports Write-Back!

I-Cache supports Read-Allocation!

I-cache does not support Write-Allocation!

The processor's I-cache number of sets is 256!

The processor's I-cache number of ways is 2!

The processor's I-cache number of linesize is 8 Words

The processor's I-cache size is 16 KB!

D-Cache infomation:

D-Cache supports Write-Through!

D-Cache supports Write-Back!

D-Cache supports Read-Allocation!

D-Cache supports Write-Allocation!

The processor's D-cache number of sets is 64!

The processor's D-cache number of ways is 2!

The processor's D-cache number of linesize is 8Words

The processor's D-cache size is 4KB!

P e e

TAP 1 Core ® Initialize Over !
SUCCESS to Trigger this Core

Fig1-14 KMOprobe GDBserver connedbn successinder Linux

Open a new terminalinder the same projedblder (/ project/ realtek_amebaD_va0_exampl&CERELEAS$Rroject_Ip), type $ make setup
GDB_SERVERsbe commandto select Probelebugger

KM4 project

B

For KM4ppen a new terminalinder/ project/ realtek_amebaD_va0_exampl& CERELEASRroject_hp/jlink_script, andtype $
sudo./rIx_probe_driver.elf.If connedion issuccessfylthe log is showasFigl-15.

Application Note

All information provided inthis document is subject to legal disclaimers.
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wlan5@RS-wlan5: ~/v03/V03_bak/project/realtek_amebaD_cm4_gcc_verification/jlink_script

File Edit View Search Terminal Help
This Core supports Non-Secure Non-Invasive Debug !
This Core supports Non-Secure Invasive Debug !
DHCSR = 0x00130003
This Core is in Secure state, concurrent write to CDS would be ignored!
Now Access by Secure Request!
KM4 halted!
This Core is implemented bv Realtek Semiconducter Corporation.
This is a KM4 processor!KM4 found CPUID = 0x721fd220, Reversion is ri1p@!
UCB_UH GXOUT30
NVIC_DFSR ©x6000000
NVIC_AIRCR 0xfa0500 little-endian;
DCB_DCRSR 0©x00000000;
DCB_DCRDR 0©x0000008
DWT_CYCCNT ©x00000000
DWT_MASKE ©x00000000;
DWT_FUNCTION® 0x58000000;
J information:
SAU ATTR: Memory is marked as Secure and is not Non-secure callable!
The MPU is disabled!
This MCU has has a Flash Patch Breakpoint version 2!
This MCU has 2 of code comparators and @ literal comparators in FPB!
Remapping not supported!
DWT_CTRL ©x1b0eeeoee;
DWT_CYCCNT ©x00000000;
DWT_COMPE® ©x00000000;
This MCU has 1 comparators!
This MCU supports Trace sampling and exception tracing!
This MCU does not include external match signals, CMPMATCH[N]!
This MCU supports a cycle counter!
This MCU supports the profiling counters!
Program flow prediction disabled!Instruction caches disabled!Data and unified caches disabled!
Cache is implemented at level 1, and is Separate Instrcution & Data Caches!
e infomatiol
e supports Write-Through!
e supports Write-Back!
e supports Read-Allocation!
e does not support Write-Allocation!
The processor's I-cache number of sets is 512!
The processor's I-cache number of ways is 2!
The processor's I-cache number of linesize is 8 Words
The processor's I-cache size is 32 KB!
D-Cache infomation:
D-Cache supports Write-Through!
D-Cache supports Write-Back!
D-Cache supports Read-Allocation!
D-Cache supports Write-Allocation!
The processor's D-cache number of sets is 64!
The processor's D-cache number of ways is 21
The processor's D-cache number of linesize is 8Words
The processor's D-cache size is 4KB!
R B e
TAP 1 Core @ Initialize Over !
SUCCESS to Trigger this Core

‘*******************************************************/

Fig1-15KM4 probe GDBserver connedbn successinder Linux

Open a new terminalinder the same project folddf project/ realtek_amebaD_va0_exampl&CERELEAS$Rroject_hp), type $ make setup
GDB_SERVERsbe commandto select Probelebugger

1.4.2 Jlnk

AmebaD also supports-LLink debuggerYouneed to do some hardware configuration to uskidk debuggerRefer toFig1l-16to connect J
Link to the SWD of AmeHa, whichis connecting SWCLK pin ofLink to SWD CLK ghAmebaD,and SWDIO pin oflInk to SWD DATA pifi
AmebaD. After finishingthese configuratios, connect it to PC.

NC NC RESETSWO NU SWCLKSWDIONU NU VCC
9 17 15 13 11 9 7 5 3 1 GND 1833

DDDDD&QDDE 5 O]

00000000 Qo 0| O

20 18 16 14 12 10 8 6 4 2 DATA CLK

GND GND GND GND GND GND GND GND GND VCC
(optional)

JLink AmebaD SWD

Fig1-16 Wiring diagram of connectinglLinkto SWD

Application Note All information provided in this document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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Note: For AmebaD CPUthe JLink version mudbe v9 or higherlf Virtual MachingVM) is useds your platform, make sure the USB
connection setting between VM host and client is correctthat the VIVhostcan detect the device.

1.4.2.1 Windows

(1) Install dLink GDB server
Besides the hardware configurationl.ihk GDB servés also requirel to install For Windows, lick
https://www.segger.com/downloads/jlinland downloadthe software indd-Link Software and Documentation Pa;khen install it

correctly.

Note: The version od-Link GDB servelisplayed in the pictures below is just an example, you can select the latest versiowndoad

(2) BExecute thecmO_jlink bat
After the installation of the software packxecute thecm0_jlinkbat under
/project/realtek_amebaD_va0_exampl& CRELEASE/projedp/ jlink_script.
Note: The default path of-Qink driver ircmO_jlink bat file isC\ Program Files (x86pEGGERLink_\34h JLinkGDBServer.exgou may
have to change the path according to your own settings.

The started -Link GDB server looks likgg1-17. This window should NOT be closed if you want to downtbadmageor enter debug

mode.

(3) Setup dLink for KMO

L2
i Qs on
J-Link [Connected || =m0 | [4000 1z | A Show Log vindow
Device [Cortertzs (aleed)| | || [237v | [Little endian | (] Generate Logfile
[ Verify download
Clear Log

Connecting to J-Link...

J-Link is connected.

Firmware: J-Link V9 compiled Oct 25 2018 11:46:07
Hardware: V39.20

Feature(s): RDI, GDB, FlashDL, FlashBP, JFlash, RDDI
Checking target wvoltage...

Target woltage: 3.37 V

Listening on TCE/IP[port 2331

Connecting to target...

Connected to target

Waiting for GDB connection...

0 bytes downloaded Connected to target

Fig1-17 KMO JLink GDBserver connedbn under Wndows

On the Cygwin terminal, typ® make setup GDB_SERVER=gioknmand beforego select dinkdebugger, agigl-18 shows.

Application Note

/cygdrive/d/sdk-amebad-beta_v6.0/project/realtek_amebaD_va0

$ make setup GDB_SERVER= ]11nk

ake -C asdk setup

ake[1]: Entering directory /cygdr1ve/d’sdk amebad-beta_v6.0/project/realtek_
amebaD_va0_example/GCC-RELEASE/project_1p/asdk’

cp -p /cygdrive/d/sdk-amebad-beta_v6.0/ prOJect/rea1tek amebaD_va0_example/GCC-
RELEASE/project_ 1pfasdk/gnu utility/gnu_script/rtl_gdb_debug_jlink.txt ,cygdr1
ve/d/sdk-amebad-beta_v6.0/project/realtek_amebabD_val0_example/GCC-RELEASE/proje
ct_lp/asdk/gnu_utility/gnu_script/rtl gdh debug. txt
cp -p /cygdrive/d/sdk-amebad-beta_v6.0/project/realtek_amebaD_vaO_example/GCC-
project_lp/asdk/gnu_utility/gnu_script/rtl_gdb_flash_write_jlink.txt /
sdk-amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-RELEASE
asdk/gnu utility/gnu_scr t] gdb flash_write.txt
/d/sdk-amebad-beta_v6.0/project/realtek_amebabD_va0O_example/GCC-
RELEASE/project_lp/asdk/gnu_ ut111ty gnu_script/rtl_gdb_jtag_boot_com_jlink.txt
ygdrwve/d/sdk amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-RELEA
/project_1p/asdk/gnu_ ut111ty gnu_script/rtl_gdb_jtag_boot_com.txt
ake[1l]: Leaving directory ,cygd|1ve/i/sdk amebad-beta_v6.0/project/realtek_a
ebaD_va0_example/GCC-RELEASE/project_Tlp/asdk’

All information provided inthis document is subject to legal disclaimers.
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(4) BExecute thecm4_jlinkbat

Fig1-18 KMO JLink setup under Windows

Execute thecmd_jlink.bat under/project/ realtek_amebaD_va0_exampl&CRELEASE/projedip/jlink_scriptthe sameas executing
the cmO_jlink.bat. The started -Link GDBerver looks lik€&ig1-19. This window should NOT be closed if you want to downtbad

imageor enter debug mode.

EJ SEGGER I-Link GDB

File Help

GIE

aiting for commection I

Server V6.40b -

J-Link ‘Com\ected

| [4000 1tz

| | [z

Device ‘Cortex—M33

taleed)] | ] [2.37v | [Little endien

Clear Log

[Jstay on top
| Show log window
| [] Generate logfile
[ verify download

Connecting to J-
J-Link is connec
Firmware: J-Link
Hardware: V9.20
Feature(s): RDI,

Target voltage:

Listening on TCP
Connecting to ta
Connected to tar
Waiting for GDB

Link...
ted.
V9 compiled Oct 25 2018 11:46:07

GDB, FlashDL, FlashBP, JFlash, RODDI

Checking target voltage...

3.37T W
rget...

get
connection...

0 bytes downloaded

Connected to target

Fig1l-19KM4 JLink GDBserver connedbn under Windows

(5) Setup dLink for KM4

On the Cygwin terminalype$ make setup GDB_SERVER=jtioknmandto select}Linkdebugger, agigl-20 shows.

CC-RELEASE

ake setup GD
make -C asdk setu
make[1]: Entering
_va0_example/GCC

pro

/pro

Tity/gnu_scr pt

1.4.2.2 Linux

cygdrive/d/sdk-: 0/project/realtek_amebar

ject_hp

_SERVER=j 1ink

p
directory '/cygdrive/d/sdk-amebad-beta_v6.0/projec
RELEASE/project_hp/asdk

) b dohuq ]11nk Txt cqu

ipt/r
ject/ |»a1tpk amebab_va0 _example/GCC-RELEASE/ pIOJect hp/as

utility/gnu_ aclwpt
roject/realtek
/rt1_gdb_flash

L proj
pt/ rtl gdb,1tag boot com_ 1|1Hk txt

b Jtag boot com.t

ct/realtek_amebaD_va0_example/G!

va0_exampl

t/realtek_amebaD|

gdrive/d/ /sdk-amebad-beta_v6.0/ /project/realtek_amebaD

Y
10]ert hp/asdk’

Fig1-20 KM4 JLink setup under Windows

For JLink GDB serverlick https:// www.segger.com/downloads/jlinknd downloadthe software ind -Wihk Software and Documentation

Pack ® 2 S adza3sSai
$ dpkggi jlink_6.0.7_x86_64.deb

B

After the installation of the software pack, theis!

dza A y 3

580A1 Y 01

22t yIYSR

38 YIylF3ISNI G2

GW[ Ay1D5.

Ayadltt

{ S NIJ S NB.04 dafriesanipleWhel vy |

JLinkGDBServer can be foundagt/SEGGER/JLinlOpen a new terminalinderthe corresponding project foldeaindtype the following
command to start GDB servdhis terminal should NOT be closed if you want to downliedamgeor enter debug mode.

Application Note

All information provided in this document is subject to legal disclaimers.
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1.4.2.2.1 KMO Roject

For KMOppen a new terminalinder/ project/ realtek_amebaD_va0_exampl&CERELEASRroject_Ip/jlink_script, andtype $
/opt/'SEGGER/JLink/JLinkGDBSergdevice cortexm23-if SWD-scriptfile AP1_KMO0.JLinkScrigtort 2331, asFig1-21 shows.If connecton
issuccessful, the log is showasFigl-22.

t/r P REL
j pt$ /opt/SEGGE ink/JLinkGDBServer -device cortex-m2
-scriptfile AP1_KMO.JLInkScript -port 2331
SEGGER J-Link GDB Server V6.46b Command Line Version

JLinkARM.d11l V6.46b (DLL compiled May 31 2019 17:41:22)

-device cortex-m23 -if SWD -scriptfile AP1_KMO.JLInkScript

GDB Server start settings
GDBInit file:
GDB Server Listening port:
SWO raw output listening p
Terminal I/0O port:
Accept remote connection:
Generate logfile:
Verify download:
Init regs on start:
Silent mode:
Single run mode:
Target connection timeout:

Fig1-21 KMO JLink GDBserver connegbn setting under Linux

File Edit View Search Terminal Help
silent mode: off
Single run mode: off
Target connection timeout:
- -J-Link related settings
-Link Host interface:
Link script: AP1_KMO.JLinkScript
Link settings file: none
- Target related settings-
Target device: cortex-m23
Target interface: SWD
Target interface speed: 4000kHz
Target endian: little

Connecting to J-Link...
J-Link is connected.
Firmware: J-Link V9 compiled Apr 20 2018 16:47:26
Hardware: V9.40
: 59425868

): RDI, GDB, FlashDL, FlashBP, JFlash, RDDI
Checking target voltage...
Target voltage: 3.38 V
Listening on TCP/IP port 2331

ting to target...Connected to target
for GDB connection...

Fig1l-22 KMO JLink GDBserver connedbn successinder Linux

Open a new terminalinder the same project foldetype $ make setup GDB_SERVER=jtiolnmandto select}Link debuggerasFig1-23
shows

wlan5@RS-wlan5: ad- 0 / amebaD E ELEASE/project_1p$ make setup GDB_SERVER=jlink
make -C asdk setup
Entering directory '/home/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va®_example/GCC-RELEASE/project_lp/asdk’

Setup j

cp -p /home/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-RELEASE/project_lp/asdk/gnu_utility/gnu_script/rtl_gdb_debug_jlink.txt /hol
e/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-RELEASE/project_lp/asdk/gnu_utility/gnu_script/rtl_gdb_debug.txt
cp -p /home/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-RELEASE/project_lp/asdk/gnu_utility/gnu_script/rtl_gdb_flash_write_jlink.t|
t /home/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-RELEASE/project_lp/asdk/gnu_utility/gnu_script/rtl_gdb_flash_write.txt
cp -p /home/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-RELEASE/project_lp/asdk/gnu_utility/gnu_script/rtl_gdb_jtag_boot_com_jlink
txt /home/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va0_example/GCC-RELEASE/project_lp/asdk/gnu_utility/gnu_script/rtl_gdb_jtag_boot_com. txt

1]: directory '/home/wlan5/sdk-amebad-beta v6.0/project/realtek amebaD _va®_example/GCC-RELEASE/project 1lp/asdk'

Fig1-23KMO JdLink terminal setupunder Linux

Application Note All information provided inthis document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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1.4.2.2.2 KM4 Roject

For KM4ppen a new terminalinder/ project/ realtek_amebaD_va0_exampl& CERELEA%Rroject_hp/ jlink_script, andtype $
Jopt/SEGGER/JLink/JLinkGDBSergdevice cortexm33-if SWD-scriptfile AP2_KM4.JLinkScrigport 2335 asFig1-24 shows. If connecton
issuccessfylthe log is showasFigl-25.

wlanS5@RS-wlan - ta_vé ject/rea k_amebaD xample
A< 0 S Jopt/SEGGER/JILink/JLinkGDBServer -device cortex-m3
-if SWD -scriptfile AP2_KM4.JLInkScript -port 2335

[SEGGER J-Link GDB Server V6.46b Command Line Version

DLinkARM.d11l V6.46b (DLL compiled May 31 2019 17:41:22)

: -device cortex-m33 -if SWD -scriptfile AP2_KM4.JLInkScript -port 2

GDB Server start settings
DBInit file:
DB Server Listening port: 2335
WO raw output listening port: 2332
erminal I/O port: 2333
ccept remote connection: yes
enerate logfile: of f
erify download:
Init regs on start:
ilent mode:
ingle run mode:
arget connection timeout:
------ J-Link related settings

Fig1l-24 KM4 JLink GDBserver connedbn settingunder Linux

File Edit View Search Terminal Help
Silent mode: of f
Single run mode: of f
Target connection timeout: 6 ms
------ J-Link related settings- --
J-Link Host interface: USB
J-Link script: AP2_KM4.JLinkScript
J-Link settings file:

Target related settings
Target device: cortex-m33
Target interface: SWD
Target interface speed: 4008kHz
Target endian: little

Connecting to J-Link...
J-Link is connected.
Firmware: J k V9 compiled Apr 20 2018 16:47:26
Hardware: V D
S/N: 59425868
Feature(s): RDI, GDB, FlashDL, FlashBP, JFlash, RDDI
Checking target voltage...
Target voltage: 3.37 V
Listening on TCP/IP port 2335
Connecting to target...Connected to target
3 onn

Figl-25KM4 dLink GDBserver connedbn successinder Linux

Open a new terminalinder the same project foldetype $ make setup GDB_SERVER={iolnmandto select}Link debuggerasFig1-26
shows.

vLan5@RS-wlan5:~/sdk- ad-beta )/ pre C-RELEASE/project_hp$ make setup GDB_SERVER=jlink
make -C asdk setup
make[1]: Entering directory '/home/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va®_example/GCC-RELEASE/project_hp/asdk'

cp -p /home/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va®_example/GCC-RELEASE/project_hp/asdk/gnu_utility/gnu_script/rtl_gdb_debug_jlink.txt /hol

le/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va@_example/GCC-RELEASE/project_hp/asdk/gnu_utility/gnu_script/rtl_gdb_debug. txt

cp -p /home/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va®_example/GCC-RELEASE/project_hp/asdk/gnu_utility/gnu_script/rtl_gdb_flash_write_jlink.t
t /home/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va®_example/GCC-RELEASE/project_hp/asdk/gnu_utility/gnu_script/rtl_gdb_flash_write.txt

cp -p /home/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va®_example/GCC-RELEASE/project_hp/asdk/gnu_utility/gnu_script/rtl_gdb_jtag_boot_com_jlink
txt /home/wlan5/sdk-amebad-beta_v6.0/project/realtek_amebaD_va®_example/GCC-RELEASE/project_hp/asdk/gnu_utility/gnu_script/rtl_gdb_jtag_boot_com.txt
make[1]: Leaving directory '/home/wlan5/sdk-amebad-beta v6.0/project/realtek amebaD va® example/GCC-RELEASE/project hp/asdk

Fig1-26 KM4 Jlink terminal setupunder Linux
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1.5 DownloadngImageto Flash

This section illustratehow to downloadmage toFlash

To download software into AmeHaDevice Board, make sure steps mentionedention1.3to 1.4are done and then typ& make flash
command on Cygwin (Windows) or terminal (Linux).

O o

Make sure that the-llink GDB connection is established wdivice cortexm23 and-port 2331before executingmake flash

Both KMO and KM4 download cagliey this commandThis command downloathe software intoFlashand itwill take severalseconds to
finish, as shown irfFig1-27.

roject/realtek_amebaD, _examp le/GCC-RELEA: oj dk/flashloader/rtl_flash_d

flashloader/rt1_flash_c

17:95:21.123  #ROM: [V1.2]
17:85:21.183 FLASHRATE:1
17:05:21.194
17:05:21.259 Flash Downloader Build Time: 2019/07/85-16:54:02
17:085:21.276
17:85:21.291 Flash init start

17:85:21.389 Flash init done

17:05:21.322 Flash download start loq in trace tool
17:05:21.712 Flash download done 0g Intrace too

Fig1-27 Downloadcodes success log

After downloacd successfuy, press theResetbutton and youcansee the device is booted with new image

O o
A For new device board or device board with erased all images, program both KMO and KM4 by cohmakel§lashin order. That
is, type$ make flashin project_Ip first, then change the path to project_hp &k $ make flash After downloading both images
successfullypress theResetd dzi 1 2y ® h (i KSNBAAS>E aCflaK b2d LINRPINI YYSRE gAff
For Probe downloang,
Make chip enter download mode before downlweytode to Flash
Download KM4 project code also througihO_RTL_Probe.bat
Probe useUSB 1.0 interface, so its download rate is limited by the USB 1.0 protocol

>

T [

1.6 Entenng DebugMode

To enter GDB debugger mode, make sure steps mentioned in sdc8tm1.5are finished and then reset the device first. After regefthe
chip, type$ make debugcommand on Cygwin (Windows) or terminal (Linux).

For Windowsa popup windowwill display,as shown irFig1-28.

For Linux, the log is shown king1-29.

B
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B EASDK\sdk-amebad-beta_v3.2\projectrealtek_amebaD_cm4_gcc_verification\toclchaint.. — O e

mmands 1s off.

Fig1-28 Debugwindow under Windows

File Edit View Search Terminal Help
tion/asdk/../toolchain/linux/asdk-6.4.1/1inux/newlib/bin/arm-none-eabi-gdb -x /h
ome /derek /work/sdk_gcc_release_wjy/v03/project/realtek_amebaD_cm0_gcc_verificati
on/asdk/gnu_utility/gnu_script/rtl_gdb_debug. txt
GNU gdb (Realtek ASDK-6.4.1 Build 2773) 7.12.50.20170111-git

Copyright (C) 2017 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>
This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law. Type "show copying”
and "show warranty" for details.

This GDB was configured as "--host=1686-pc-linux --target=arm-none-eabi".
Type "show configuration” for configuration details.

For bug reporting instructions, please see:
<http://www.gnu.org/software/gdb/bugs/>.

Find the GDB manual and other documentation resources online at:
<http://www.gnu.org/software/gdb/documentation/>.

For help, type "help".
Type "apropos word" to search for commands related to "word".

arning: No executable has been specified and target does not support
determining executable automatically. Try using the "file" command.
0x0008215e in 2?2 ()

Notification of completion for asynchronous execution commands is off.

Resets the core only, not peripherals.

Sleep 20ms

(gdb)

Fig1-29 Debugwindow under Linux

1.7 Command List

Thecommands used above are listedTiablel-1.

Tablel-1 Commandist

Usage Command Description
all $ make all Compile project to generate ram_all.bin
setup $ make setup GDB_SERVER= jlink SlectGDB_SERVER
flash $ make flash Download ram_all.bin té&lash
clean $ make clean Remove compilfle o F POAY S F ®23 X0
clean_all $ make clean_all Remove compile result and toolchains
debug $ make debug Enter debug mode
Application Note All information provided in this document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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1.8 GDBDebuggerBasicUsage

GDBthe GNU project debugger, allows you to examine the program while it exeautest is helpful for catching bugSectionl.6 has
described how to enter GDB debugger mothés section illustratesome basic usage of GDB commands. For further information about GDB
debugger and its commanadsljck https://www.gnu.org/software/gdb/andhttps://sourceware.org/gdb/current/onlinedocs/gdb/

Tablel-2 GDBdebugge commandlist

Usage

Command

Description

Breakpoint

$ break

Breakpoints are set with thereakcommand (abbreviatet).
The usage can be found fattps://sourceware.org/gdb/current/onlinedocs/gdb/SeBreaks.html

Watchpoint

$ watch

You can use a watchpoint to stop execution whenever the value of an expression changes. The re|
commands includevatch, rwatch, andawatch

Theusage of these commasdctan be found atttps://sourceware.org/gdb/current/onlinedocs/gdb/Set
Watchpoints.html

Note: Keep the range of watchpoints less than 20 bytes

Print breakpoints
& watchpoints

$ info

To print a table of all breakpoints, watchpoints set and not deleted, usenfoecommand. You can
simply typeinfo to know its usage.

Delete
breakpoints

$ delete

To eliminate the breakpoints, use tldeletecommand (abbreviated).
The usage can be found https://sourceware.org/gdb/current/onlinedocs/gdb/DeletBreaks.html

Continue

$ continue

To resume program execution, use tbentinuecommand (abbreviated).
The usage can be found latps://sourceware.org/gdb/current/onlinedocs/gdb/Continuingnd
Stepping.html

Step

$ step

To step into adnction call, use thetepcommand (abbreviated). It will continue running your progran]
until control reaches a different source line.

The usage can be found fattps://sourceware.org/gdb/current/onlinedocs/gdb/Continuingnd-
Stepping.html

Next

$ next

To step through the program, use thextcommand (abbreviated). The execution will stop when
control reaches a different line of de at the original stack \el.

The usage can be found https://sourceware.org/gdb/current/onlinedocs/gdb/Continuingnd-
Stepping.html

Quit

$ quit

To exit GDB debugger, use tipgit command (abbreviated), or type an enebf-file character (usually
Ctrkd). The usage can be foundtatps://sourceware.org/gdb/current/onlinedocs/gdb/Quitting
GDB.html

Backtrace

$

backtrace

A backtrace is a summary of how your program got where it is. You cdrackeacecommand
(abbreviatedbt) to print a backtracef the entire stack.
The usage can be found https://sourceware.org/gdb/current/onlinedocs/gdb/Backtrace.html

Print source lines|

$ list

To printlinesfrom a source file, use thiést command (abbreviated).
The usage can be found laitps://sourceware.org/gdb/current/onlinedocs/gdb/List.html

Examine data

$ print

To examine data in your program, you can psit command (abbreviateg). It evaluates and pristhe
value of an expression.
The usage can be found laitps://sourceware.org/gdb/current/onlinedocs/gdb/Data.html

1.9 Q&A

191 A9 NNRBNJ MHTE

If you uses make all02 YY I ¥ R
Both 32bit and 64bit operating system need to indt82-6 A
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https://www.gnu.org/software/gdb/
https://sourceware.org/gdb/current/onlinedocs/gdb/
https://sourceware.org/gdb/current/onlinedocs/gdb/Set-Breaks.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Set-Watchpoints.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Set-Watchpoints.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Delete-Breaks.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Continuing-and-Stepping.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Continuing-and-Stepping.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Continuing-and-Stepping.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Continuing-and-Stepping.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Continuing-and-Stepping.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Continuing-and-Stepping.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Quitting-GDB.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Quitting-GDB.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Backtrace.html
https://sourceware.org/gdb/current/onlinedocs/gdb/List.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Data.html
http://www.cygwin.com/setup-x86.exe
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. -/component/commonsapplication/appleshomekit/cryptospolyl3Bs —I/cygdrivesf/vB3
project-realtek_amebal_cmB_gcc_wverificationsasdks..~..~.. /component/common/appl|
lication/apple homekit/crypto-sed2551? —-I/cygdrive-f vB3/project realtek_amehal_cn|
A_gcc_verificationsasdks..~/../../component/common/application/appleshomekit/cryp|
o0-ed2551% core —I/cygdrivesf vB3- projectrsrealtek_amebaD_cmB_gcc_verificationsas
k/. /.. /. _ Jcomponent /common/application/apple shomekit/cryptosshab12 —DCONFIG_PL|
ATFORM_8721D /cygdrivesf uB3 project-realtek_amebaDl_cmB_gcc_verificationrasdk-f
lashloadersrtl_flash_download.c -0 »tl_flash_download.o
nake [2]1: =0ex [rcygdrivesf /vB3/projectsrealtek_amebal_cnB_gcc_verificationsasdk~h
akefile.include.gen:351: »tl flash _download.ol Error 127
ake[2]1: Leaving directory ’/cygdrive-f vB3/project-realtek_amebal_cmB_gcc_verif
lication/asdk/make/f lashloader’
: =% [Makefile:87: make_subdirs_flashloader] Error 2
: Leaving directory ‘scygdrivef /vB3/projects/realtek_amebal_cmnB_gcc_verif
fication/asdk’
: #xx [Makefile:15: alll Error 2

Figl-30G @or12% SNNRNJ YSaal 3§
192 at SAXA2Y RSYASRE 9NNRBNI dzy RSNJ [ Ay dzE

If you use$ makeall command toc2 YLIA £ S LINE 2 S ORermisgiail defigfl O S tigN SIDkaF® 134, itHcBused by file access
permission You can entechmod-R 777$SDK_FILENAMmEBderthe path of SDKirst to change the permission of files 8DKand then
continuecompile operation.

=== Image manipulating start === ==
/home/jesse/sdk-amebad-beta_v4_20180914/project/realtek_amebaD_cm®_gcc
_verification/asdk/gnu_utility/prepend_header.sh /home/jesse/sdk-ameba
d-beta_v4_20180914/project/realtek_amebaD_cm®_gcc_verification/asdk/im
age/ram_1.bin __ram_start_table_start__ /home/jesse/sdk-amebad-beta_
v4 20180914 /project/realtek_amebaD_cm0_gcc_verification/asdk/image/tar
get_loader.map
make|[1]: execvp: /home/jesse/sdk-amebad-beta_v4_20180914/project/realt
ck_amebaD_cm0_gcc_verification/asdk/gnu_utility/prepend_header.sh: Per
nission denied
Makefile:163: recipe for target 'linker_loader' failed

: *** [1linker_loader] Error 127

: Leaving directory '/home/jesse/sdk-amebad-beta_v4 20180914 /pr
oject/realtek_amebaD_cm0_gcc_verification/asdk'
Makefile:15: recipe for target 'all' failed

Error 2

Figl-31at SN¥AadaA2y RSyuhdRnhuxSNNRNJ YSaal 3§
1.9.3 How to Reset KM0O/KM4 undeiDebugMode?

Stepsto reset KMO and KM4 are different.
C2NJ YanY @2dz YySSR (2 dza8 (GKS aY2yAid2NI NBaShé¢ AvyadildNUzutpathygt Ay O
this file is undekprojectirealtek_amebaD_va0_examp@CCRELEASEroject_|pasdkgnu_utilitthgnu_scriptrtl_gdb_debug.txt. Please
OKIy3aS (GKS RSTl dzA G aSGiAy3a 6KAOK A& al Y2YAG2NI NBasSi mé G2 avz

. C2NJ Yans @&2dz YSSR (2 dza8 (GKS aY2yAild2NI NBaSilié¢ AyaldNudgoesy Ay C
of KMO0). Then, set the 5] of memory address 0x4800_03f8 to 1 because the boot process of KM4 is controlled by the KMO. Without
this operation, the KM4 can't jump out of the boot function. Details of this operation are as follows: After esecutiny | 1| S RS 6 dz3 ¢
instruction, a debug window pops up. In this window. Seftbjt 8 12 mMX G KSy (@8 L)S B8NormdkeS Yan Aa
information.

Note: Only resetting KMO may cause KM4 to work in an abnormal way becauseskdfl will change some settings of KM4. If you find KM4
R2Say Qi 4 2 oot lychshSuNIedeakima.
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[] D:\Prn_iect\Ameba_D\Task\release\sdk—amebad—beta_viE\Sdk—amebad-beta_vSQ\prcject\r‘.,LE.E!:"'
IGNU gdb (Realtek ASDK-6.4.1 Build 2778> 7.12.50.20170111-git
Copyright (C> 2017 Free Software Foundation, Inc.
License GPLw3+: GNU GPL version 3 or later <http://gnu.org/licenses /gpl.html>
This is free software: you are free to change and redistribute it.
There is NO WARRANIY,. to the extent permitted by law. Type “show copying"
land “show warranty' for details.
This GDB was configured as host=1i686—-pc—cyguwin ——target=arm—none—eabhi".
Type "show configuration" for configuration details.
For bug reporting instructions,. please see:
Khttp://uww.gnu.org/sof tware/gdh/bugs/ > .
[Find the GDB manual and other documentation resources online at:
Khttp://www.gnu.org/sof tuaresgdh/documentation/>.
For help. type “help".
Type "apropos word"” to search for commands related to "word'.
lwarning: No executabhle has heen specified and target does not support
ldetermining executahle automatically. Try using the “file' command.
0xB8eBB7564 in 77 (O
Notification of completion for asynchronous execution commands is off.
Resetting target
Cadh) x X 480003 f 8
0x480003f8 = BxhhARR2A1
(gdh> set {unsigned>Bx48PAA3f8=-AxB20 A1
{gdbh> b main
[Breakpoint 1: file main.c,. line 211.
{gdh) ¢
[Continuing.
Breakpoint 1, main () at main.c:211
211 <
Cgdh? n
212 if (uwifi_config.wifi ultra_low_power &&
(gdh) n
216 InterruptRegister(IPC_INTHandlew,. IPC_IRQ, IPCM@_DEU, 1
InterruptEn<{IPC_IRQ, 18)>;
[Cont inuing .
Fig1-32 KM4amonitor reset setting
Application Note All information provided inthis document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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2 SDK Architetre

The architecture of SDK is showrFigl-1.

component s AD|/0S/Soc code
doc = Document
project <= Al| projects

tools

Fig2-1 SDK architeare

2.1 component

2.1.1 common

Iltems Description

api AT command

Platform_stdlib.h standard library header
Wi-Fidriver interface

Wi-Fipromisc mode interface
Wi-Fisimple configuration

application s DuerOS
s MQTT
audio Audio related
bluetooth Internal BT driver
drivers , alc5616 alc5640 alc5657 alc5660 alc5679 alc5680 sgtl5000drivers
IR NEC driver

SDIO host driver
AmebaD internal codecl6548driver
USB host and device drivers

s WLANdriver
example Utility examples: wlan_fast_connedssl_download fatfssmdns/media_geo_mp&X
file_system Filesystem
grahpic JPEG decoder
mbed mbedAPI source code
media Multi-mediaframework
network s coap

s dhcp

s http

s Iwip

s mMDNS

s rtsp

s sntp

s ssI(MBEDTLS)

. fftp

, websocket
test s WLAN test file
ui , emWin

s littlevGL
utilities s cJSON

s http_client

. ssl_client

Application Note All information provided in this document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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tcpecho
s udpecho
webservefxml
video Video related
2.1.2 os
Items Description
freertos FreeRTOSource code
0s_dep s osdep_service: Realtekencapsulatingnterfacefor FreeRTOS
. osdep_servicér: Realtekencapsulatingnterfaceheader
2.1.3 soc
Items Description
app monitor and shell
bootloader Bootloader
cmsis ARM headers, include ARM CPU registersogoadations
cmsisdsp ARMCMSISDSPsource code
fwlib Low level drivers like: UART/I2C/SPI/Timer/P\XM
fwlib/usrcfg User configiration files, maintained by user: bootcfg/trustzonecfg/sleepcfg/flashcfg/pinmapcfg
img3 Files for image3

imgtool_floader

Flash loader for image tool

misc

mscFAES fA1S 20l k LIYdzX

swlib

Sandard software libary supportedby ROM code, like: _memcpy/_memciXp

2.2 doc

Iltems Description
AN0004 Realtek low poweWi-FiMP use guide
ANO0011 Realtek WLAN simple configuration
ANO0012 Realtek secure socket layeSSL)
ANO0025 Realtek AT command
ANO0075 Realtek Ameball at command v2.0
ANO0096 Realtek Ameball xmodem uart update firmware
UMO0150 Realtek Ameba CoAP User Guide.pdf
2.3 tools
Iltems Description
ImageT ool tools\Ameba\Image_Toalimage tool for Ameb#®
autopatch Automatically patched script
bluetooth Toolsfor BT

DownloadServer

Usal to send image to device based on socket by OTA function.

DownloadServer(HTTP)

Used to send image to device based on socket by OTA function.

file_check_sum

Fle used to check sum for Flash

probe

Toolsfor RLX Probe debug

serial_to_usb

Driver for serial to usb

simple_config_wizard

Tools for WiFi simple configuration

simple_config_wizard_3.4

Tools for WiFi simple configuration

iperf.exe

iperf for WiFi performance test

Application Note
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2.4 GCC Projedor KM4

The architecture oKM4 projectis shown irFig2-2.

asdk
example_sources
jlink_script
toolchain

| Makefile

Fig2-2 Architecture of KM4

Items Description
asdk , Menuconfig
, Link script

Library lib_wlana/lib_wps.a/rom_symboKX

Makefile
example_sources| Peripherals driver demo code: ADC/Audio/LCD/UARTI2C
jlink_script JLink script for KM4
toolchain GC@& Cygwintoolchain
Makefile Top Makefile

2.5 (Qitical Header Files

Items Description

basic_types.h SUCCESSAILTRUBFALSENULIU8/u16/u32/BOOK . L ¢ 6 EO X
platform_stdlib.h | Standardibrary APt memcmg strcpy atoll/ strpbrk/ sscanfprintf/ sprint/snprintf/'vsnprintf X
section_config.h | Sectiondefinition used in link scriptMAGE2_RAM_TEXT_SECTON

mbed api headers| component/commonmbed X
Peripheral header files for mbed APIs
If you want to use mbed APIs, related headers must be included.

ameba_soc.h s Peripheral header files for raw APIs
s Raw APE havemore featuresthat mbed APIs, mbed APIs just have basic features.
, If you want to useaw APIsthis headermust be included.
Application Note All information provided in this document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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3 GCQMVakefile

3.1 KM4 Makefile Achitecture

The architecture oKM4 makefilds shown irFig3-1.

project_hp\Makefile->
project hp\asdkMakefile->
project_hp\asdk make Makefile->

project_hp\asdkmake api Makefile

project_hp\asdkmake app Makefile

project_hp\asdkmake applicatiol Makefile

project_hp\asdkmake audid Makefile

project_hp\asdkmake bootloadekMakefile

project_hp\asdkmake cmsi$Makefile

project_hp\asdk make preject\ MakefileA
project_hp\asdk make project\ sram Makefile: how to build code into ram
project_hp\asdk make\ project\ xip\ Makefile: how to build code into flash
project_hp\asdk make\ project\library\ Makefile: how to build library

project_hp\asdkmake driverd Makefile

project_hp\asdkmake exampl&Makefile

project hplasdkmake file_systemMakefile

project_hp\asdkmake mbed\ Makefile

project_hp\asdkmake mbedtls Makefile

project_hp\asdkmake network Makefile

project_ hp\asdkmake o3 Makefile

project hplasdkmakartl _bluetooth\Makefile

project_hp\asdkmake sshMakefile

project_hp\asdkmake tartget\ Makefile

project_hp\asdkmake utilities\Makefile

project hplasdkmake utiliies_exampl&éMakefile

project_hp\asdkmake wlan\Makefile

project_hp\asdkmake wps\Makefile

project_ hplasdkmake utiliies_exampl&éMakefile

Fig3-1 KM4 Makefile echitecture

3.2 How to Build Code into Flagh

Makefile inproject/xip is an example for how to lid code into Flash.

Application Note All information provided inthis document is subject to legal disclaimers.
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include ${MAKE_INCLUDE_GEN)

-PHONY: all clean

UARIABLES

make/project/xip

component/common/network/coap/include

Source FILE LIST

add your source code herel

$(CUSTOMER DIR)/xip_test.oy

# Include Dependency
H

-include $(0BJS:.0=.d)

RULES TO GEMERATE TARGETS

11: CORE_TARGETS COPY_RAM_DBJS

GENERATE DBJECT FILE

-

CORE_TARGETS: $({0BJS)

it

# CLEAN GENERATED FILES
i

clean: CLEAN_DBJS
$(REHOVE) =*.0
$(REHOVE) =.i
$(REHOVE) =.s
$(REHOVE) =.d

-include $(DEPS)

=

=

3.3 How to Build Code into SRAM

Makefile inproject/ SRAMs an example for how to build code inBRAM

Application Note All information provided in this document is subject to legal disclaimers.
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include $(MAKE_INCLUDE_GEN)

-PHONY: all clean

i UARIABLES

= o=

our include

make/projectssram

#-13(BASEDIR) /component/common/network/coap/include

Source FILE LIST

E_ ]

OBJS += %
S{CUSTOHER_DIR)/ram_test .o

# #
L Include Dependency #
i #
-include ${0BJS:.o=.d}
i #
L RULES TO GEMERATE TARGETS i
# #
all: CORE_TARGETS COPY_RAM_OB.JS
# #
i GENERATE OBJECT FILE
i #
CORE_TARGETS: ${0BJS)
[%-0:%.c

$(cc) $(GLOBAL_CFLAGS) $(MODULE_IFLAGS) %< -o $@
# #
i CLEAN GENERATED FILES #
i #
clean: CLEAN_DBJS

$(REMOVE) =.0

S(REMOUE) =.i

$(REHOUE) *.s5

$(REMOVE) =.d

-include ${DEPS)

3.4 How toUse Section Attribut@

BecauseSRAMspaceis limited, we suggest you build critical code/data into SRAM and let atbée/data left in Flash. You should use section

I G 0 NAMAGHER2SRAl_TEXT SECZION 2

Application Note

t20rGS az2vyvYs

All information provided inthis document is subject to legal disclaimers.

27T

82dNJ Tdzy OldAz2ya Ayidz

© REALTEK 2D2All rights reserved.

38

{w!ao



54REALTEK
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Zinclude <basic t
include <section_config.h

es_h>

Cons

= const is read only, it will build into flash =

xip_test_read_only_data =

u32 x
* Co

void

{
H
vold
{

b

E} ﬂgn read only data will build into SRgﬁ %]

= code in in Flash =/

ip_test_data = 8;
de 1n 1n SRAM =/

test_critical code{woid)

st_non_critical_code{void)

R YouaK2dz R Ay Of dzRS 4a
s const/readonly data will build into Flash
Non readonly data will build into® ! a

oL¥

SOGA2y pO2y FTAIDKE

82dz ySSR NBIR 2yfeé

s Functions limited byMAGE2_RAM_TEXT_SECTWillMuild into SRAM

s Functions not limited byMAGE2_RAM_TE

3.5 How toBuild Library?

XT_SECW@Nuild into Flash

Makefile inprojectlibrary is an example for build user library

Application Note
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include $(MAKE_INCLUDE_GEN)
_PHONY: all clean

it
it UARIABLES
it
tadd your include path here

IFLAGS += #-I$({BASEDIR)/component/conmon/network/coap/include

Lo ]

fiset your source code path here
CUSTOMER_DIR = $(ROOTDIR)/make/project/library

i
i Source FILE LIST
it
tadd your source code here
OBJS += 1\

Lo ]

$(CUSTOMER_DIR)/lib_user_test.o\

i
it Dependency
i
-include ${0BJS:.o=.d)

L ]

RULES TO GEMERATE TARGETS

Lo ]

i
i
it
t Define the Rules to build the core targets
11: CORE_TARGETS COPY_RAM_ODBJS
$(AR) rus lib user.a ${0BJS) ${0BJS_SRAM)
$(MOVE)} -f 1lib user.a $(ROOTDIR)/1lib/application

it
it GEMERATE OBJECT FILE
it
CORE_TARGETS:  $(0DBJS)

=

£

it
it RULES TO CLEAN TARGETS
it
clean: CLEAN_OBJS
$(REMOVE) *.0
$(REMOVE) =.i
$(REMOUE) x.s
$(REMOUE) x.d

o R

3.6 Howto Add Library?

Openproject_hp asdk Makefile, and addlib_user.ainto LINK_APP_LIB

LINKAPPLIB+=$(ROOTDIRib/applicatiorilib_usera

Application Note All information provided inthis document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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4  C++StandardsSupporedin GCC

4.1

Introduction

This chapter mainly introduces how to build C++ codes in AreG&C project.

Note: diostreant is not available currently.

4.2 To CompileC++ Codes

The following steps are necessary to support C++ in current GCC project.

(1) Modifythe link script rIx8721d_im@_is.ld(non-security) or rix8721d_img2_tz.lqsecurity)

.xip_image2.text

{
_ flash_text_start_ = .;

#{ .img2_custom_signaturex)

*( .tertx)
*( .rodatax)

f*= Add This for C++ support =/
. = ALIGN(%)f

__ preinit_array_start = _;
KEEP{={ .preinit_array)})
__preinit_array_end = .;

. = ALIGM(%4):
__init_array_start = .;
KEEP{={SODRT({ .init_array.=)))
KEEP{={ .init_array})
__init_array_end = .;

. = ALIGHM(4);
__fini_array_start = .;
KEEP({*({SORT( .fini_array.=)))
KEEP({=({.fini_array})

_ fini_array end = _;

. = ALIGH (4};

_ cmd_table_start__ = .;
KEEP(*( _cmd_table._data=)}
_ cmd_table_end__ = .;

_ flash_text_end__ = .;

. = ALIGH (16});
¥} > Kna_IHG2

/* add This for

-ARM.extabh
{
*( .ARM.extab* .gnu.linkonce.armextab.x)
¥ > KH4_IMG2
-ARM.exidx =
{
_ exidx_start = .;
*{ .ARM.exidx#* .gnu.linkonce.armexidx.=)
__exidx_end = .;
end = .;
¥ > KH4_IMG2
__wrap_printf = 0x1616a3f5;
__wrap_sprintf = Bx1818a%71;
_ wrap_strcat = Bz18111635;
_ wrap_strchr = Bz18111675;
_ wrap_strcmp = Bxz18111745;
_ wrap_strncmp = 8x101118F9;
__wrap_strlen = B:10111839;
__wrap_strnlen = Bx18111a65;
_ wrap_strncat = 8x1011189d;
_ wrap_strpbrk = 8x18111a39%;
_ wrap_strstr = Bz18111d25;
_ wrap_strtok = 8x1811261d;
__wrap_strsep = 0x16111a65;
_wrap strtoll = Gx10111FFd;
_ wrap_strtoul = B8x101122e9;

_ wrap_strtoull

C++ support =/

= @z18111F3d;

__wrap_atoi = 8x181115e1;

_ wrap_strcpy =
__wrap_strncpy
__wrap_memset
__wrap_memcpy
__wrap_memcmp
__wrap_memmove
__wrap_snprintf
__wrap_malloc =

__wrap_realloc = pvPortRefAlloc;

_ _wrap_free = v

8x101117b9;
= 0x16111994d;
0x10110ea1;
6x16116d2d;
B:218118cc?;
= 8x16110dd9;
= 8x1818a49d]]
puFortHalloc;

PortFree;

(2) Modify startup codertl8721dhp_app_start.c

Application Note
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fiif defined (_ ENUC_ )

/= Add This for C++ support to aveoid compile error =/
void _init{wvoid){}

\StendiF

/f The Hain App entry point
void app_start{void)
{
simulation_stage_set{SIMULATION_KH4_CPUID, BIT_KM4_APP_ENTER);

SOCPS_InitSYSIRQ_HP();

__MUIC_SetUector(SUCall_IRQn, (UDID=*)uwPortSUCHandler);
__WUIC_SetUector{PendSU_IRQn, (UDID=)xPortPendSUHandler);
__ NUIC_SetUector(SysTick IRQn, (U0ID=)xPortSysTickHandler);

#if defined { _ ICCARH__ )
__dar_cstart_call ctors{HULL);
#endif

ffrif defined (_ GNUC_ )
7% Add This for C++ support =/
_ libc_init_array(};

\tendif

/4 force SP align to 8 byte not 4 byte (initial SP is &4 byte align)
__asm(

“mov r@, spin”

"bic r@, r8, H7\n"

"mov sp, rB@wn"
IH

maing);

(3) Modify makefile
projectirealtek_amebaD_va0_examp@CERELEASEoject_hp asdk Makefile

B

linker_image2_ns:
@echo " == linker img2_ns start ==
$(LD) $(LD_ARG) target_img2.axf ${RAHM_OBJS_LIST) ${LIMK_ROM_LIB_NS)} $(LINK_APP_LIB) ${IMAGE_TARGET_FOLDER)/cmse_implib.lib

-1m -1c -1lnosys -lgecc

projectirealtek_amebaD_va0_examp@CERELEASHroject _hp asdkMakefile.include.gen

LD_ARG += -nostartfiles
#GLOBAL_CFLAGS += -specs nosys.specs LD_ARG += -Specs nosys.specs
_ LD_ARG += -UWl,--gc-sections
#GLOBAL_CFLAGS += -fno-short-enums LD_ARE += Ul ,--warn-section-align
GLOBAL_CFLAGS += -Wextra LD_ARG += -Wl,-Map=text.map
LD_ARG += -Ul,--cref
LD_ARG += -Wl,--build-id=none
GLOBAL_CFLAGS += $({IFLAGS) LD_RG += -save-temps
GLOBAL_CFLAGS += -DCONFIG_FLATFORM_8721D ({0 ARG += -W1,-wrap,strcat -Wl,-wrap,strchr  -UL,-wrap,strcmp |
GLOBAL CFLAGS += -DCOMFIG USE MBEDTLS ROM ALG LD_fARG += -Wl,-wrap,strncmp -W1,-wrap,strcpy #-W1,-wrap,strnicmp
- - — - - LD_ARG += -Wl,-wrap,strncpy -W1,-wrap,strlen  #-W1,-wrap,strlcpy
GLOBAL_CFLAGS += -DCOMFIG_FUNCION 08 OPTIMIZE LD_ARG += -W1,-wrap,stenlen —Wl,-wrap,strncat —WL,-urap,strpbrk
GLUBHL EFLHGS += _DDM UDM SUPPURT T'I'PE=32 LD_ARG += -UWl,-wrap,strstr -Wl,-wrap,strtok #-VY1,-wrap,strspn
- - - - LD_ARG += -UWl,-wrap,strsep #H-Wl,-wrap,strxfrm -W1,-wrap,strtod
LD_ARG += -Wl,-wrap,strtoll #-Wl,-urap,strtof -Wl,-urap,strtold
BFLHGS = $(GLUBHL BFLHGS) LD_ARG += -Wl,-wrap,strtoul -W1,-wrap,strtoull -Wl,-urap,atoli
. LD_ARG += #-W1,-wrap,atoui -W1,-wrap,atol -\ ,-wrap,atoul
CFLAGS += -Ustrict-prototypes LD ARG += K-W1,-wrap,atoull -Wl,-wrap,atof
LD_ARG += -Wl,-wrap,malloc  -Wl,-urap,free -Wl,-wrap,realloc
LD_ARG += -Wl,-wrap,memcnp -W1,-wrap,memcpy
CPPFLAGS = $(GLDBHL_EFLRGS) LD_ARG += -Ul,-wrap,memmove -Y1,-wrap,memset
= _ = _ _ _ _ = LD_ARG += -Wl,-wrap,printf -W1,-wrap,sprintf
CPPFLAGS + std=c++11 fno-use-cxa-atexit t[ﬁm += -Ul,-wrap,snprintf #-Wl,-wrap,vsnprintf y,
# RULES TO GENERATE OBJECT FILE FROM .CPP FILE #

%.0:%.cpp
$(CC) $(CPPFLABS) $< -0 $@

(4) Add C++ files into protect
We have tested a small program and provide it as an example, which can beificuad.cpp

(5) Use commandanakein console tacompileproject with C++ files.
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5 GCGCstandardLibrary

5.1 Introduction

This chapter mainly introduces how tise GCC standard libraryAmebaD.

To save flash memory amgiprove efficiencyROM code hasnplemenid a gandardsoftware library like_memcpyand memcmp andsome
functions are simplifiedversion in ROM software library, such as printf apdntf.

There are two methods when ing standard library functions such as printf asrintf in GCC:
UsngROM software litary.

Usng GCC standariibrary.

5.2 Default Useof Library Function

In currentSDKthe default useof library functionis illustrated inFig5-1 and Table5-1

STD LIB Functions
ROM Software Library GCC standard Library
U memchr U strcat u  fprintf
i memcmp U strchr U puts
U  memcpy i strncat LIB CONFIGURABLE j
i memset 0  strstr U printf
i memmove { atol i sscanf
i  strcmp 0 atoi U  sprintf
G strcpy U  strpbrk G  snprintf
i strlen G  strtoul 0 vsnprintf
U  strncmp U strtol
0  strncpy a rand
U strsep 0 srand
0  strtok
Fig5-1 Library function guide
Table5-1 Default useof library function
Item Function

Usng ROM software library

memchy memcmpg memcpy memsetf memmove strcemp' strcpy strlerV strnemp strnepy strseg strtok/ strcat
/strchi/ strncaf strstr/ atoll/ atoi/ strpbrk strtoul/ strtol/rand/ srand

Usng GCC standard library

fprintf/puts/ X

Library isconfigurable

printf/ sprintf/snprintf vsnprintf sscanf
Note: The default librarys ROM software libraryou can switch to GCEandard libraryby defining macro
STD_PRINTF

Because printf/sprintfénprintf/ vsnprintf sscanin ROM software library aresimplified versiorcompared withthese in GCC standard library,
they only support a few formatdn order toremindusersthat unsupported formabccuiswhen usngthese functions in ROM library, SDK

wraps up these functions.

Table5-2 Wrapper functions

Iltem Wrapper Function

printf _rtl_printf

Application Note
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sprintf _rtl_sprintf
snprintf _rtl_snprintf
vsnprintf _rtl_vsnprintf
sscanf _rtl_sscanf

When ugng printf/sprintf/ snprintf/ vsnprintf sscanin GCC standard library, the memory size will increase 40KB cadnpitineusng these
functions in ROM software library.

5.3 ToUse Configurable Functioim GCC Standard Library

Compared to printf/sprintfsnprintf/ vsnprintf sscanfunctions in GCC liary, theyonly support a few formats in ROM library. The following
content takesprintf as an example.

Table5-3 printf supported format
Library printf Supported Format
ROM software library %s, %X, %X, Y86P, %d, %c
GCC standard library %s, %X, %X, %p, %P, %d %bc%L, %l, %u, %U, %e, J6E,

For printf sprint/snprintf/vsnprintf/sscanf ROMlibrary is linked by defaultf cformat not support¥ log dumps out in trace toolt meansthat
unsupported fornat occus, you should link these functions to GCC standard library.

To useprintf/ sprint/snprintf/vsnprintf/sscanf in GCC standard library, followdhasteps:

(1) Add#define STD_PRINTi-the front.

There are two cases:

Item Operation Description

case 1| Add#define STD_PRINTrthe frontof c files, and includéplatform_stdlib.hé | Changeprintf/sprintsnprintf/vsnprintf/sscanf
of some file§link to GCC standard library
Example:

// main.c
|?deﬁne STD_PRINTF |

#incude "main.h"
|#include "platform_stdlib.h" |

int Main (void)
I

printf("%f\n", 1.2);
printf("%u\n", 20);

case 2| Add#define STD_PRINTrrthe frontof dplatform_stdlib_rtl8721d.r¢ Changeprintf/ sprint/snprintf/vsnprintf/sscanf
of all SDR link to GCC standard library

(2) Modify éplatform_stdlib_rtl8721d.k¢ file if youdon®@want to switch to use all the five functions in GCC standard library
In SDK, macr8TD_PRINTdontrols printf/ sprintf/snprintf/vsnprintf/ sscanfat the same time. If you only want to configure some but not
all, for example, you only want to use printf in GCC standard library, and other four funspansf/snprintf/vsnprintf/ sscanimaintain
the default state, you needo modify éplatform_stdlib_rtI8721d.Fe file.
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¢ | #ifndef STD_PRINTF

#undef printf
#undef vanprintf
#undef sprintf
#undef snprintf
#undef sscanf

#endif

modify

#endif

#undef memchr
#undef memcmp
#undef memcpy
#undef memset
#undef memmove
#undef stremp
#undef strcpy
#undef strlen
#undef strncmp
#undef strncpy
#undef strsep
#undef strtok
#undef strcat
#undef strchr
#undef strncat
#undef strstr
#undef atol
#undef atoi
#undef strpbrk
#undef strtoul
#undef strtol
#undef rand

#ifndef STD_PRINTF
#undef printf
#endif
#undef vsnprintf
#undef sprintf
#undef snprintf
#undef sscanf

#itndet STD_PRINTF
#define printf
#endif
#define sprintf
#define snprintf
#define wsnprintf
#define sscanf

_rtl_printf

_rtl_sprintf
_rtl_snprintf
_rtl_vsnprintf
_rtl_sscanf

modify

55 [ Findef STO_PRINTF

#define printf
#define sprintf
#define snprintf
sfine vsnprintf
#define sscanf

_rtl_printf
_rtl_sprintf

_rtl_snprintf // NULL function

_rtl_vsnprintf]

_rtl_sscanf |//if use sscanf in std libc.a, please delete _strtol

5.4 Tips

If youwantsto use GCC standard library, we recommend only link some user specified c files to GCC standardgsiéadryf link all

SDK to GCC standditarary, becauseprintf/ sprint/snprintf/vsnprintf/sscanfin our SDK should link to ROM standard library.

example:
printf("hello");
fflush(stdout);

Application Note
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6 |AR BuildEnvironment Setup

This chapter illustrates how to setup IAR development environment for Realtek AlSBéKincluding building projects, downloading images
and debugging.

6.1 Requirement

6.1.1 IAR Embedded Workbench

L'!'w LINPOGARSA Iy L59 Sy@ANBYYSyild T2NJ O2RS 06dzif RA Y 3 http:R@viviatcan/,RA y 3 X
and a trail version is available for 30 days.

Note: To support ARMv8/1 with SecurityExtension (Ameb® HS CPU, also called KMAR versiomustbe 8.30 or higher.

6.1.2 JLinkor RLX Probe

If youneed to download images or debegdefor AmebaD with IARthen a JdLink adapter or a RLX Probe is necessary.

Note: For AmebaD CPU, the-llink version must bedvor higher.

6.2 Hardware Configuration

The hardware block diagram of AmebBademo board is shown iFig6-1.
USBTOUART suppy power and print logs, baud rate is 115200 bps.
SWD SWD interface, used for image downloading and debugging with 1AR.
Reset buttonreset AmebeD to run firmware after IAR completes downloading.
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Fig6-1 AmebaD demo board

6.2.1 Connecting with Link

Rder to Fig6-2 andFig6-3 to connect Ameb&) SWD interface withlink.
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'vee 1 1 [ |2
J35
s [] [] |4 oN
1 H e SWD
o B I
3 @ | [DATA CLK ’_@ o e
swetk ol [] [] [0
ul [ [ 2
1l [ [ |4
s [] [] .
| [ [ |8
o [] [] |20

JLink

Fig6-2 JLink and SWD connection diagram

Fig6-3 JLink and Ameb® SWD connection

6.2.2 Connecting withRLX Probe

Rder to Fig6-4 andFig6-5 to connect Ameb& SWD interface with RIPXobe
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J35 e
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NI
NI
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4 TDI

2 TRST

RLX Probe

Fig6-4 RLX Probe and SV¢bnnectiondiagram

Fig6-5 RLX Probe and AmeliaSWD connection

6.3 How to Use IARSDKR

6.3.1 IAR Poject Introduction

BecauseAmebaD is a duatore CPU platform, two workspaces are provided to build for each core in
project\realtek_amebaD_va0_exampl&EWARMRELEASE

Project_Ip_release.ew\{KMO workspace) contains the following projects:

A kmO_bootloader

A kmO_application

Project_hp_elease.eww(KM4 workspace) contains the following projects:

km4_bootloader

km4_application

km4_secure

B

> > >

Each project in KM4 workspace has different boddfigurations asTable6-1 shows.

Application Note All information provided in this document is subject to legal disclaimers.
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Table6-1 Build configurations for KM4 project

Project Build Configuration ConfigureTrustZone EnableMP
km4_bootloader km4_bootloader ist N N
km4_bootloader tz2 Y N
km4_application km4_application is N N
km4_application tz Y N
km4_applicationr is (m@) N Y
km4_application tz (mp) Y Y
km4_secure km4_secure tz Y N
km4_secure tz (mp) Y Y

Note:
1. TheconfigurationA § SYA-AGKXG K N6 AIJy2NB aS0dzNB O2yFAIdzNF GA2y S 6KAOK I NB
2. TheO2y TAIdzNI GABYVE ABRBRAC WUz KLYy S O2yFAIAdzNI A2y S 6KAOK | NS RSa
3. Theconfigurationitemss A G K dYLIXE | NB YIaa LINRRdzOGA2Z2Y O2yFAIdzNI GAZ2Y T GKA
s For applications that do not use TrustZone, users shaploly ignore secure configurations Bable6-2 shows.Thekm4_secureroject

which contains Trustzorprotected code, is not used.
s For applications that use TrustZone, users shaggdly TrustZone configurations @able6-2 shows.

Table6-2 Configurations for project withwithout TrustZone

Project TrustZone Normal Image MP Image
km4_bootloader N km4_bootloaderis km4_bootloader is
Y km4_bootloader tz km4_bootloader tz
km4_application N km4_application is km4_application is (mp)
Y km4_application tz km4_application tz (mp)
km4_secure Y km4_secure tz km4_secure tz (mp)

At the top of theWorkspacewindow, there is a dropdown list where you can choose a builonfigurationfor a specific project.

Configu ration Workspace x Workspace x Workspace b4
drop—down menu km4_application - is K - [km4_apphc:ation -ig v] kmd_application - tz hd
. kmd_application - is .
Files oo kmd_application - is (mp Files o .
B ClFProject_hp_release ”" -5E'E"3- ion - 1z B CIProject_hp_release t
km4_application - is) + km—ggg;@:ﬁ?:f; (rp) km4_application -tz)
@ kmd_bootloader-is b kmd_boctioader - tz @ kmd_bootloader-is +
@ kmd_secure -tz + kmd_secure - tz @ kmd_secure -tz v
- kmd_secure - tz (mp] -

Overview km4_apphc:ation| kmd_bootload| 4 |+ | Overview km4_app|icati0n| kmd_bootload| 4 | Overview  kmd_application | kmd_bootload| 4

Fig6-6 How to choose a build configuration
6.3.2 |ARBuild

When building SDK for the first time, you should build both KMO project and KM4 project. Other times, you only needddhelmuddified
project.

6.3.2.1 Building KMO Project

The followingstepsshow howto build KMO project:
(1) Openproject\realtek_amebaD_&0_exampléEWARMRELEASProject_Ip_release.eww
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(2) Make surekmO_bootloader and kmO_application are in WorkspackckProject>Options, General Options> Target> Processor
Variant> Corg verify the CPU configurations accordind-tg6-7.

@ Project_Ip_release - IAR Embedded Workbench IDE - Arm .30.1 == |
File Edit View Project Jlink Tools Window Help
NAR@ B GBS C] QoSO RRIBe-=0 0]
Workspace -3 x
km(_application - Debug -
B MProject_lp_release
[ JkmD_application - Debug |
® km0_boatloader - Debug s e I
General Options
Static Analysis
Runtime Checking
CJC++ Compiler [ Library Options 2 | WISRA-C:2004 | WISRAC:1998 |
Assembler Target | Output | Library Configwration | Library Options 1 |
Output Converter Frocessor wariant
Custom Build _
Build Actions @ Core [Cortex-hz3 ]
bk © ence =
Debugger —
Szt © ORI Pack
CADI
CMSIS DAP Endian meds Flesting point settings
GDE Server |
Fone -
I4et/ITAGIet S
I-ink/3-Trace I = -
1 Stellaris . o
Nu-Link
| Overview kmi_application | kmi)_boctioader PE micro [ TrustZene
[IDSP Extenziom [
f STLINK Mode [Secure -] i
Debug Log Third-Party Driver [ Advanced SIMD (HEOR) R X
L TIMSP-FET
\f\:gdA 03. 2019 16:08:57: 1AR Emb e : ol
=l ria, N mbed | roc.
¢ freroze
< [0 3
Euild | Debug Log
Ready

Note: If you have installed IAR version 9.xx or above from official website;Tclatk> Option > Project and make ensure the setting
Gal1S 0ST2NB5 RS0dAIEEIeNBASESOUzG Hydb SDSNI

IDE Options *
- Colors and Fonts
- Key Bindi
£y Bindings Stop build operation on:
- Language
- Editor Save edtor windows before building: Always o
. Messages

. Troubleshooting Save workspace and projects before

buiding: R
U" I Make before debugging: MNever ~
- Source Code Control

-~ Debugger Reload last workspace at startup
.. Stack
Play sound after build operations
Generate browse information Browse processes: D
[ Mo source browser and build status updates when the |DE is not the foreground process
Enable project connections
Enable parallel build Processes: I:I ( 8 cores reported by 0OS )

[ ok ]| cancel

Fig6-7 KMO processor options

@3 wAadakid Ot A01 GKS LINR 2 SHp6-8shofvR Thauk® IbétlSaden and lan6zmipliRatiderfodldécampile i order.
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-
© Project_Ip_release - IAR Embedded Workbench IDE - Arm 8.30.1

0o

File Edit View

L

Woaorkspace

Project  J-link Toaols

Window Help

‘ km0_application - Debug

Files

2 O Project Ip_release
L ]
@ kmi_bootloader - Debi

Overview  kmO_application | km0_

Debug Log

Log
Thu Sep 05, 2019 13:48:02:

€

Build | Debug Log

Clean and make the selected project

Options...

Make

Compile

(I

Rebuild All )

Clean

C-STAT Static Analysis 3

Stop Build

Add 3
Remove

Rename...

Version Contral System 3

Open Containing Folder...
File Properties...

Set as Active

|3
= ®:=0"0&"
> X
ogram Files (xBEHAR Systems\Embedded Warkbench 8. 1%armbbin\armp
o
Errors 0, Warnings 3

Fig6-8 Building KMO project

Note: After building each project, IAR will pop up a command prompt window to executebpddtaction to generate images from executable

FAESad ¢CKAZA
automatically.

Y@

ir154a

aSOSNI ¢

4 § O 2-julkizaionsszompléted Ahie Milov vioilild dis&pbears A G

==

ug “Exe~kmB_image“~kmB_application.map Debug“Exe“kmB_image“~kmB_application.asm Dehji
ug “Exe~kmB_image “kmB_application.dbg.axf

BN C:\Windows\System32\cmd.exe

D:“\Code“AmebaDv@3_B0903 \project realtek_amebaD_vaB_example \EWARM-RELEASE>cmd ~c
D NCode \AmebaD wB3_B283 “project wrealtek_amebal_vaB_example \EWARM-RELEASE'~. ..
N scomponent ssochrealteksamebadsmisesiar_utilityscommon™toolssnm Debug/Exe knB|
_image kmB_application.axf | "D:Code“AmebalwA3_B983 project wealtek_amebhaD_vad)
|_example \EWARM-RELEASE">. .. .\..“component“soc*realteksamebad\mischiar_utilitysc
lommon~toolsssort * Debugs/Exe kmB_imagekmB_application.map"

m

D:“\Code“\AmebaD wB3_0A783 “project realtek _amebal_vaB_example \EWMARM-RELEASE>cmd ~c
*''D: \Code \AmehaDwB3_B983 “project realtek_amebhaD_vaB_example \EWYARM-RELEASE"~. .\,
.M. .Scomponent Sssochrealteksamebadsmischsiar_utilityscommon®tools “wobjdump —d Debug]

l”Exe ~knB_image /knB_application.axf > Debug~ExeknB_imageknB_application.asm"

D:“\Code“AmebaD wB3_A983 “project realtek_amebal_vaB_example \EWARM-RELEASE>for ~F
delims=" 2i in ‘cmd ~c “Code“AmebaD wB3_A283 “project realtek_anebal_vaB_ex]
lample \NEWARM-RELEASE" . .. .M. . “component“soc “wealteksamebad\nischiar_utilityconn)
lon“toolsgrep IMAGEZ Dehug-Exe kmd_imagekmB_application.map D: \Code “\Amebhabwy
B3 _@A983~project realtek_amehaDl_vaB_example ~EWARM-RELEASE". ... .. “conponent “~soc
“realteksamebadsmiscsiar_utilityscommonstools>sgrep Base | "D:“Code“-fAmebaD-w@3_0%
83 ~project realtek_amebaD_val_example “\EWARM-RELEASE">. ... \. . “component“socreal]
teksamebad\mischiar_utilityscommon“tools‘gawk *{print 513’ > do set ram2_start=|
B2 i

(4) After compile, the imagekmO_boot_all.birand kmO_image2_all.bin can be seeminject\realtek_amebaD_va0_exampl&EWARM

RELEASBEebud Exa km0_image

6.3.2.2 Building KM4 Project

The followingstepsshow howto build KM4 poject:
(1) Openprojectirealtek_amebaD_va0_exampEWARMRELEASPEroject_tp_release.eww

(2) Referto6.3.1and choose the build configurations for each project according to your application.

(3) ClickProject>Options General Options> Target>Processor Variant Core verify the CPU configurations according-ig6-9.

Application Note

All information provided irthis document is subject to legal disclaimers.

© REALTEK 2D2All rights reserved.

52

A



#4REALTEK

IAR Build Environment Setup

@ wAa3IKG

@ Project_hp_release - AR Embedded Workbench IDE - Arm 2.30.1

=@ = |

File Edit View Project

Workspace

kmd_application - is

Files

J-link  Tools Window Help

NamelElXBEloc (K Qosezcns DR Bes=o0 e

| jeh 8.1 armmibinyarmp

B [IProjedt_hp_release Category
[ lkm4_applicatio ||
[ ] tmj_bnutluﬁder Static Analysic
B @kmd_secure -tz Runtime Checking
C/C++ Compiler Library Options 2 |  MISRA-C:2004 |  MISRA-C:1888 |
Assembler Target | Qutput | Library Configuration | Library Options 1 |
Qutput Converter Processer variant
Custom Build N
Build Actions @ Core _Conex—M33 -
ke © evice &
Debugger I
Smulator © onsrsFac
cADI
CMSIS DAP Endisn meds Flosting peint ssttings
Loy ol s
[Overview _kmd_applcalion | Liet/TTAGGE ©nic (iE el aipsncins
I-Link/3-Trace - )] [t ~]
Debug Leg | TI Stellaris @ EE3
Nu-Link
Log PE micro TrustZens
ThuSep 05,2019 16| | sT4mk DSE Bxtension Mods
Third-Party Driver [ hdvanced SIND (NEOK)
TIMSPFET
TIXDS

<

Build | Debug Log

Ready

Errors 0, Warnings 96

Fig6-9 KM4 processor options

Note: If you have installed IAR version 9.xx or above from official website Tdatk> Option > Project and make ensure the setting

dal 18 08SF2NB RSo0dzAIAYIE A& @SUG G2 abSOSNE
IDE Options *
- Colors and Fonts
- Key Bindi
£y Bindings Stop build operation on: Mever w
- Language
- Editar Save editor windows before building:
. Messages s " J oroiects bef
- Troubleshooting b:irdeinm:, Space and projects betors Always v
U" I Make before debugging: Mever w
- Source Code Control

- Debugger
- Stack

Reload last workspace at startup

Play sound after build

Generate browss information

operations

Browse processes: D

[ Mo source browser and build status updates when the |DE is not the foreground process
Enable project connections

Enable parallel build

Processes: I:I {8 cores reported by OS )

5]

Cancel

Ot A01 GKS
compile in order.

0ST2NB SESOdziAy3

LINE 2 SRig6-10khpvis. TOekken2 BoBtloaier, Rroddzkdur ant knt4 éapplicatian should
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@ Project_hp_release - IAR Embedded Workbench IDE - Arm 8.30.1 C=Ran <
File Edit View Project Jlink Tools Window Help
00K 0 Z 8-=0" &
Workspace v ox
[ kd_application - is -
Files 4 .
B B Praject_hp_release
[ ] :
@ km4_bootoader-| Options...
@ kmd_secure-tz Make
Compile
[ Rebuild Al ] |
Clean
C-STAT Static Analysis 3
Stop Build
Add 3
Owerview  kmd_application | | Remove
= Rename...
Debug Log ‘ v X
Version Control System v F
Log
Thu Sep 05, 2019 15:0] Open Containing Folder... DiProgram Files (xBENAR Systems\Embedded Workbench 8. T\armipiniarmp
File Properties...
Set as Active
4 n L3
Build | Debug Log
Clean and make the selected project Errors 0, Warnings 96

Fig6-10 BuildingKM4 project

Note:

s When TrustZone is enable, the km4_secure project must be built before the km4_application project. When TrustZone is th@rased
is no need to compile the km4_secure project.

s After building each project, IAR will pop up a command prompt wintioexecue postbuild action to generate images from executable
FAESad ¢KAA YIe (F1S5a aSgSNI &t as02puliactonsszomplétedihie fihdovivibulds KA £ S A
disappear automatically.

B C\Windows\System32\emd.exe [E=EEE ]

_law =1
lstart = 2000000, end = 2000000, hase = 2000000

eB08020,. end = eB4fB44,. hase =
Input file size: 323620
e 3236208
2000008, end = 20008608, hase =
Input file size: @
jcopy size @
[Debug “\Exe “knd_image xip_image2.p.bin
[Debug ~Exe ~knd_image~ran_2.p.bhin
[Debug “Exe “knd_image “psram_2.p.bhin
: 1
pad..exe. img_len: 63318. pad_len: ced
[Debug NExe “knB_image “\kmB_image2_all.bin
:Eq4,imagez,all.hin

IAR ELF Linker U8.3@.1.114-W32 for ARH
Copyright 2087-2018 IAR Systems AB.

(5) After compile, the images km&oot_allbinandkmO_km4_image2.binan be seen iproject\realtek_amebaD_va0_examplEWARM
RELEASBEebud Exa km4_image For MP configurations, themO_km4_image2mp.bin would be generated instead.

6.3.3 IAR Download

The generated images can be downloaded in two ways:
IAR dLink or RLX Probe SWD (introduced in the next section)

Application Note All information provided irthis document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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s AmebaD ImageTool, refer ttmageToofor more information.
AmebaD demo board supports usingLink and RLX Prol$VDto download and debugmage of eaclproject can be downloathdividually.
Note: Considering KM4 is poweraxh by KMO, you should make sure that KMO has boot up already before downloading images to KM4.

Otherwise,for JLink,JLinkOF y Qi 02y ySOG (2 Yan | Kge-115HoRsC 2INK Sv[ S NNINRIOSST A avif IS t INR 6 S
opened under KM4.

—
© Project_hp_release - AR Embedded Workbench IDE - Arm 8.30.1 [E=REER)

File Edit View Project J-link Tools Window Help

N Ea & XEBElocl 000 Qo ser<c Do AR be=0 el

Workspace v o x

is -

Files o - -
EY Jkm_application-is |« | [l
— s @PSRAM o

B BERARM d

M app

B bluetaoth
B cmsis-dsp

m

=:\:;;Lers J-Link Driver et
i lib

W mbed @ Could not find core in Coresight setup

B isc Abort debug session?

Euser

H uiilites i

i wifi

o
Overview || kmd_application _km4_bootioader |/ T |

Log
Thu Sep 05, 2019 16:03:34: IAR Embedded \Workbench &.30.1 (DAFrogram Files (xBEAR Systems\Embedded \Workbench 8. 1%armibintarmp | |
|

< m ] 5

Build | Debug Log

Ready

Fig6-11 JLink cannot find KM4

As a result, if the Flash memory is empty, the sequence to download images is:
(1) Downloadfor kmQ_bootloader and kmO_application projects

(2) ClickResetbutton on demo board to make KM®bts up

(3) Download for km4_bootloader and km4_application projects

During developmentfiFlash memory is not empty atdM0 can boot up successfully, then you can download updated images to KM4 directly,
and there is no need to rdownload for KMO.

The folowing stepsshow howto download image for the target project with IARthere is arerror likeFig6-24 displayed inARwindow, refer
t0 6.3.4.3
(1) Choose the target project display in Workspace window, for example, km4_bootloaBeg6as2 shows.
(2) If using dink debugger, lseckwhether theJlink debugger setting is correct
a) ClickProject>Options>Debugger> Setup>Drivers | Yy R A Kiklg2 85 O &¥&13dhaws.
b) ClickDebugger> JLink/J}Trace>Connection>InterfaceS | y R OK 2 2Figh-148Hows5 £ = | &

Application Note All information provided in this document is subject to legal disclail © REALTEK 202All rights reserved.
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Project J-link Tools Window Help

kmé_application | kmd_bootloader

Debug Log > x
Log
Wed Apr03, 2019 19:39:05: AR Embededed Workbench 8301 (DAProgram Files (xBENAR Systems\Embedded Warkbench 8 1\armibinlarmproc dil)
I Build | Debug Log
|LReaay B

Fig6-12 Switching to the target project view

File Edit View Project J-link Tools Window Help

km4_application - Diebug

Files
B CIFroject_hp_release

Categony: Factory Settings

General Options
Static Analysis
Runtme Checking
C/C++ Compler Setup |Download | Inages | Extra Options |Multicore | Plugins|
Assembler
Output Converter
Custom Build

T

b

Setup macros
[VUse macro filals)
SPROT_DIRSY. . L. \. . \eomponentisocireal tekhanebadin [

&

T

® km4_bootloader - De.. Liet/mAGiet Device description file

@ kmd_secure - Debug Iink/I-Trace Override default

T1 Stellaris SPROT_DIRS'. . \.. % . \componentisocirealtekbancbadin E]
Nu-Link

PE micro

STLINK
Third-Party Driver
TIMSP-FET
TIXDS

Build | Debug Log

Ready

Errars 0, Warnings 0

Fig6-13 }Link debugger setup
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[=/3] = |

File Edit View Project Jlink Tools Window Help

MARE@E ABEIoC < Qo <O RR A0 0

Workspace

Files
B CIProject_hp_release
- Categary,
=L Jkm4_application - ... || Factory Settings
] General Options
Static Analysis
Runtime Checking
C/C-++ Compier Cormertion |Breakpoints
Assembler Communi cation
Output Converter Device 0 ~ Serial
Custom Buid OTIP: [T adiress
Hmise Buid Actions -
= Linker I addresst [asabbboces ddd [Serial | |
mos Deb
Huser =buager Interface TTAG scan chain
= Simulator i .
i utilities [7]TT4% scam chain with mltiple tar
Y CADI e
= wif CMSIS DAP e
5 Output GDB Server [JSean chain contains mon-Arn device
@ kmd_bootloader- De Ljet/TTAGiet Precesding
@ km4_secure - Debug Jdink/I-Trace
1 Stellaris Log gommunication
Overview  kend_application kma," Nu-Link [4PROT_DTRS  espycomn_hp. Tog 1 0
PE mico
Build | ST-LINK
Third-Farty Driver
Messages TIMSPFET Line
TIXDS

| Builg | Debug Log

Ready

Errors 0, Warnings 0

Fig6-14 JLink interface setup

(3) Ifusing RLX Probeheckwhether the RLX Prolsetting is correct

a) ClickProject>Options>Debugger> Setup>Drivers OK2 2 &4 S

b) ClickGDB Server GDB ServelandLJdzii O2 NNXB O i
localhost, pornumber

E  KM4: The default port numbers is 3333, which is s@raject\realtek_amebaD_va0_examplE WARM
RELEASRrobe\cmA rlx_probe0.cfg

KMO: The default port numbers is 2331, which is s@raject\realtek_amebaD_va0_examplEWARM
RELEASRrobe\cmQi rix_probe0.cfg

c) OpenRLX Probe iproject\realtek_amebaD_va0_examplEWARMRELEASErobe\cmA cmd_RTL_ProbeasFig6-17 shows.
Note: The board must be reset before opening the RLX Probe, otherwise the connection may fail.

& D Hon nof CKNEIZSINE  GHRIGBYL5 shaws. = | &
gl t dz§8 Ay & Eig6tlkshows. ThR vaN&shcild BeNJ K 2 &

E

(3 ect_hp DI = [
File Edit View Project GDBServer Tools Window Help
N E@ =2 XEE 2cC < Q>%E< B> BO-E O > il
Workspace PR ) | — v
kmd.epplizaion=DaflpoPoons for node g cRRlicalicn N - f
Files I
B O Project_hp_reles)
BL Jkm4_applico || IeEEELE Factory Setings
E General Options
i = Static Analysis
= Runtine Checking Setup | Download | Inages |Extra Options [Hulticore |Flugins|
e CJC++ Compiler
E Assembler Driver | Thun to
La Output Converter [oDB Server B3 [nain ]
'—E Custom Build
=) Buid Actions. Setup macros
=] Lnker [Z]Use nacro file(s) B
t.i §PROJ_DIRYY. . \.. \.. \conpenent\soc\real tekiancbadin [ |
occtoad | 08 2
@ kmd_sscurs -]
CMSIS DAP
08 Server Device description file
Let/ITAGIet [¥]override default
Hinkf3-Trace $PROJ_DIRSA. . \.. \.. \conponentisocireal tektancbadia [,
o [ appl| 1 Stellaris D
verview =
e Ntk
Debug Log PEmicro i v ox
STLINK
Log Third-Party Driver -
Tue Jul16, 2019 1f)| | TivspeET | Bmisctiar_utiitics
Tue Jul16.201910| | Toos =
Tue Jul 16,2019 1|
Tl —————— e ) i dbg ot ime
Tue Jul 16, 2019 11.10:52. Ereskpoint hit. Code (& main.c.222.2, type. defeutt (auta)
< i ] »
Build | Debua Loa

Fig6-15RLX Probe setup
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AmebaD

&2 Project_hp_release - [AR Embedded Workbench IDE - Arm 8.30.1 | S )

File Edit View Project GDB Server Tools Window Help

00 =R 0 [ = NP B@-=0 +r _id_
Workspace P P R E— 1 .
‘ = Options for node "km4_application” 2 iy
km4_application - Del
Categony: Factory Seftings |
General Options
Static Analysis
Runtime Checking GDB Server |Breakpoints
C/C++ Compiler
Assembler
TCF/IF address or hostnane
Output Converter
Custom Buid 127.0.0.1, 3333
Build Actions
Linker E
Debugger
@ Output Simulator
B kmd_bootioad|
®kmd_secure - oot
CMSIS DAP
Tjet/TTAGjet
I-Link/3-Trace Log communication
Overview kmd_appl Tstellrs $FROJ_DIRY \<spyconn. Log =
/"3 Nurdink :
D PE micro
Debug Log v ax
STAINK E
Log “Third-Party Driver -
Tue Jul 16,2019 1 TIMsPFET chiar_utilibAco
Tue Jul 16. 20181 TIXDS —— E
Tue Jul 16, 20181 OK. | Cancel bt 1
Tue Jul16.20181
Tue Jul 16,2019 1 n.dbg.axd, ime

Tue Jul 1, 2019 11:10:52. Breakpoint hit. Code @& main c.222.2, type: defaul (suto)
« i

Build | Debug Log

Fig6-16 RLX Probe interface setup

This MCU supports the profiling counters!

Program flow prediction disabled!Instruction caches enabled!Data and unified cac

hes enabled?

Cache is implemented at leuel 1, and is Separate Instrcution & Data Caches!

Level 1 I-Cache infomation:

I-Cache supports lirite-Through!

I-Cache supports Write-Back?

I-Cache supports Read-Allocationt

I-Cache does not support Write-Allocation!

The processor's I-cache number of sets is 512!

The processor's I-cache number of ways is 2!

The processor's I-cache number of linesize is 8 lWords

The processor's I-cache size is 32 KB!

D-Cache infomation:

D-Cache supports lirite-Through!

D-Cache supports Write-Back!

D-Cache supports Read-Allocation!

D-Cache supports Write-Allocation!

The processor's D-cache number of sets is 64!

The processor's D-cache number of ways is 2!

The processor's D-cache number of linesize is 8llords

The processor's D-cache size is 4KB!

/*)EB(*)E**B(*)EB(*)E**B(*)EB(*)E**B(*)EB(*)(**B(***********************/

TAP 1 Core @ Initialize Ouer !
SUCCESS to Trigger this Core

/3R HH I I I IH RN NNCDOOONNHNK |

Fig6-17 RLX Probe window

(4) ClickProject>Download>Download active applicationimage downloading starts.
When downloading, AmebB prints thelog, asFig6-18 shows Youcan checkhe log to see ilownload is successful.
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FlashInit] image_size:f48, link_address:8000000, flags:®@
FlashErase] block_start:@, block_size:1000

FlashWrite] block_start:@, offset_into_block:@, count:f48
FlashInit] image_size:82000, link_address:80060e8, flags:®
FlashErase] block start:6000, block size:1000

FlashErase] block_start:7000, block_size:1000

FlashErase] block_start:8000, block size:1eee

FlashErase] block_start:9000, block_size:1eee

FlashErase] block_start:aeee, block_size:10e0

FlashErase] block_start:beee, block size:1000

FlashErase] block_start:ceee, block_size:1eee

FlashErase] block_start:deee, block_size:1eee

FlashErase] block_start:e@@@, block_size:1000

FlashErase] block_start:f@ee@, block_size:1000

FlashErase] block start:10000, block size:1006

FlashErase] block_start:11000, block_size:100@

FlashWrite] block_start:6@00, offset_into_block:@, count:ceee
FlashErase] block_start:12000, block_size:100@

FlashErase] block_start:13000, block_size:1000

FlashErase] block_start:14000, block_size:1000

FlashErase] block_start:15000, block_size:1000

FlashErase] block start:160008, block size:1@e@

FlashErase] block_start:17000, block_size:1000

FlashErase] block_start:18000, block_size:1000

FlashErase] block start:19e08, block size:1000

FlashErase] block_start:1a00@, block_size:1000

FlashErase] block_start:1b8ee, block_size:100@

FlashErase] block_start:1cee8, block_size:1000

FlashErase] block_start:1deee, block_size:1000

FlashWrite] block_start:12000, offset_into_block:®, count:ceee
FlashErase] block_start:1e000, block_size:1000

FlashErase] block_start:1f000, block_size:1000

FlashErase] block_start:2000, block size:1000

FlashErase] block_start:21000, block_size:1000

FlashErase] block start:22008, block size:1000

FlashErase] block_start:23000, block_size:1000
l[FlashErase] block start:24000, block size:1800

I
~
I

Fig6-18 Downloading log

(5) You can also erase all parts of the Flash menforgcessary.

- _
[ Project hp.release - IAR Embedded Workbench IDE - Arm 8.30.1 - — =)
File Edit View J-link  Tools Window Help
. . - M h
‘Do E@ AddEiEE e Q28200 B®=O il
Add Group..
[oobug | Mmeonriel.
=  AddProject Connection..
Files Edit Configurat
BY Jeme nppii onfigurations...
i app Remove
M bluetooth
l & i crsis-ds Create New Project...
M drivers Add Existing Project...
I il
M lib Options... Alt=F7
B mbed
i misc Version Control System 3
Hios
i user | ke 7
duilites | B compiie c+F7
i Rebuild All
B Output Clean
Batch build.. 8
(C-STAT Static Analysis »
Overview || kmd_ad £ Stop Build Ctrl+Break
Debug Log © Download and Debug Ctrl=D -3 x
Log »  Debug without Downloading
Thupr0d | Attadhto Running Target 5 301 (0 Program Files (GERAR Systema\Embedded Workbench & Tamibinamars di)
(® | Make & Restart Debugger Ctrl=R
© | Restart Debugger Ctrl=Shift <R
| Download »y Download active application
S Download file..
Build | Debug Log Erase memory
n
Erase all or parts of f B8 | CMSIS-Manager B
A Pavira Passrinbinn Eila . —

Fig6-19 Erasing Flash memory

6.3.4 IAR Debug

Youcan debugr traceKM0 and KM4&ystemindividually with dink or RLX Prot&wD.

Note: Considering KM4 is powen by KMO, you should make sure that KMO has already boot up before debug KM4. For KMO, there is no such
requirement because KMO is powen immediately after reset.
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6.3.4.1 JLink Debug

Follow the steps talebug and trace code of targptoject with IARoby JLink:
(1) Setthe target project as active projemnd verify the debugger configurations as s{épand (2).
(2) ClickProject>Download and Debugr Project>Debug without Downloading
A Download and Debugtownloads the application and debug the projettject file. If necessary, a make will be performed before
downloadto ensure the project is up to date.
A Debug without Downloadinglebug the project object file
(3) When staring|ARGSPY talebug, it will firstly reset the target CPU and run to the main func¢tésfrig6-20 shows
(4) Toggles a breakpoint at the statement or instruction that contains or is logaadthe cursor in the source window.K S & ¢ 233t §
NB | 1 bigtdnysidréthe debug toolbaasFig6-21 shows.

@ Project_hp_release - IAR Embedded Workbench IDE - Arm 8.30.1 =NEC X

-

File Edit View Project Debug Disassembly J-link FreeRTOS -OpenRTOS Tools Window Help

NNR@ = XE0 | DC S Q>EECH >N BB GO NI r Tiem:
Workspace » & X | mainc x = | Disassembly - ax
Debug -] main) ol Gow [ r—
]} else | - ,

Files B - temp &= ~EIT_HSYS_SHARE BT MEM: Disessanbly
EX Jkm4_application-De | v | | } 0xe04673: 0xf7bc Dxfck
W app puu_release_vakeloc )
M blustoath HAL_WRITE32 (SYSTEM CTRL_BRSE_HF, REG_HS_PIATR 0xe0467a2: 0x2000 I
& o cmsis-dsp } Dxe0467ad: Oxf7be Oxide
i drivers pmu_tickless debug(
(1 fwlib Oxe0467a8: 0x2001

i /¢defanlt main Dxel467aa: Oxf7be Dxicl

=  int main(void)| ¥

[ Dxe467ae: Dxbd0l

v if (wifi_config.wifi ultra low power s& int moin(void)
wifi_config.wifi_app_ctrl_tdma = FAL: P
SystemSetCpuClk (CLK K44 _100M) ; .
1
- InterruptRegister(IPC_INTHandler, IPC IRQ, (uw : 2250
1 Output InterruptEn (IPC_IRQ, 10); H o ("?ﬁljm‘:?g "?ﬁlf“l
vifi_contig. wifi_ap
$ifdef CONFIG_MBED TLS_ENABLED Oze0467b2: 0x4941
app_mbedtls_rom init(): Oze0467b4: 0x6848
$endif 0xe0467b6: 0x2800
0 PR — NwaldfThe - Nwdlng S
kmd_application _kmd_bootinader | kmd_¢ o[+ |« [ oilo[| = T .
Debug Log v ax
Log n

Thu Apr 04, 2019 10:33:36: User Reset...

Thu Apr 04, 2019 10:33:48: 0 bytes downloaded (0.00 Kintes/sec)

Thu Apr 04, 201910:33:48: Loaded extraimage: DACodelwl3_111 fprojectrealtek_amebaD_val_sxample\EWWARM-RELEASE\Debu\Exetkmd_image,
km4_application.dby.exd, image 1D 2 3

oy 0 v

Euild | Debug Log

Ready Ln 212, Col 15 System = §

Fig6-20 Running to main() when debug
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= [ B [ |

i
File Edit View Project Debug Disassembly J-link FreeRTOS-OpenRTOS Tools Window Help
MoR@ = LK S5cC < Q2% B >0 BO=|GcO_ |[rIPr T]mi 7
Workspace v & X [mainc x| ~ | Disassembly - 1 X
Debug »| main() fo|  Gow ~ [Memoy
N } else | ~
| -
Files & - temp &= ~BIT_HSYS_SHARE BT _MEM: [Riseszaniohy
=X Jkm4_application - De.. [v ] | } 0xe046792: Oxf7bc Dmfck
W app pru_relesse_wakeloc
i bluetooth HAEL WRITE32 (SYSTEM CTRL BASE HP, REG_HS_FLATE Oxe0467a2: 0=2000 I
Bl cmsis-dsp 1 Oxel46724: 0=xfTbc Oxfde
B drivers pmu_tickless_dsbug(
 fwlib OxeNd67a8: 0=2001
b //default main Oxeldt7aa: Ouf7bo Oufel
5 mbad =  int main(void) 3
M risc { O0x=0467a=: Ozbd0l
Hos v if (wifi_config.wifi ultra_low_power && int meintwoid)
= wifi_config.wifi_app_ctrl_tdma == FAL!
B user - i - 1
Huilties , SystemSetCpuClk (CLK_KM4_100M) o
[ i InterruptRegister (IFC_INTHandler, IFC_IRG, (w >
= Output ® = if (wifi config wifi_ul
‘i‘ wifi config wifi ar
#ifdef CONFIG_MBED_TLS_ENABLED Ox=0467b2; Dx4941
app_mbedtla_rom init(); 0xe0467bd4  0=6648
gendif OxeD467h6 : 0=2800
kmd_application  kmd_bootloader | kmd_{ 4 [ < ] o =l 7ﬂv=ﬂﬂﬁ7‘w Nwdnne :
Debug Log +ax
Log e
Thu Apr04, 2019 10:33:36: Target reset
Thu Apr04, 2013 10:33:36: User Reset.
Thu Apr 04, 2019 10:33:48: 0 bytes downloadsd (100 Khytes/sac) i
ThuApr 04, 2019 10:33:48: Loaded extra image: DA\Codeiw03_111Mprojectreakek_amebal_val_sxampleEWARM-RELEASE\DebugExaikmd_imagel, ]
kmd_annlicafinn dho s imans 10 2 =2
< ] v
Build | Debug Log
Ready Ln 219, Col 1 System 5

(5) Youcantrac®&2 RS &aGSLJ o

e

Fig6-21 Toggle breakpoint

aGSL) 6A0K

a{dSL) Lyidz2¢

2 NJ

abDz2?

dzy G A €

Note: If you want to trace the code step by step in km4_bootloader, @jgtions>C/C++ Compiler Output >Generateunder

kmdé b2 Gf 2 RSNE ' yR OK

Options for node "k

Cateqgony:

S$O01 GKS aSddAay3

md_bootloader”

*

General Options
Static Analysis
Runtime Checking
+ Compiler
Assembler
Qutput Converter
Custom Build
Build Actions
Linker
Debugger
Simulator
CADI
CMSIS DAP
GDB Server
I§et
J-Link/J-Trace
TI Stellaris
Mu-Link
PE micra
ST-LINK
Third-Party Driver
TIMSPFET
TIXD5

6.3.4.2 RLX Prob®ebug

Factary Settings
[T uli-file Compilation
Dizzard Unused Publics

List Preprocessor Diagnostics Encodings Extra Options

Language 1 Language 2 Code Optimizations Output
I Generate debug information I

Code section name:

[text

o

Follow the steps talebug and trace code of target project with IAR by RLX Probe:

Application Note
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AmebaD

(1) Set the target project as active projeamd verify the debugger configurations as sf&épand step(3).
(2) ClickProject> Attach to Running Target

(3) Set the targetaddress.

When staring debugwith RLX Prohat will firstly reset the target CRUF you want to run to a target address at first, you can set the PC
address irproject\realtek_amebaD_va0_examplEWARMRELEASRrobe\ cmArix_probe0.cfg.The method is that uncomment

4S¢g dLIO T

NEEEEEEEEE¢

YR OKLI yHgs-22id Bigsl2ashons a &

/ew

.pC

Set PC address

description:

When starting debug, the code will run to the address
"(l"k'k‘k'k‘k'k‘k'k‘X'i’*'i’*"(l"kk‘k'k‘k'k‘k'k‘X'k‘X*****k**************k*kf‘

0xe03f048;

D R T R R e T T T TS

Fig6-22 Setting the target address

Workspace

@ Project_hp_release - IAR Embedded Workbench IDE - Arm 8.30.1 =y X
e —— c— [ -
File Edit View Project Debug Disassembly GDB Server FreeRTOS - OpenRTOS Tools Window Help
NoER@ & XBE DC < Q> %2<BH>NRIA0EGcolinir g 0alal
v B X | main® X |r8721d freertos pmu | + | Disassembly vax

km4_spplication- Debug

% if (NewStatus == ENABLE) {

02

fil

Goto

-

]
-

<

Debug Log | Build |

[

Files 8- temp |= BIT_HSYS_SHRRE_BT MEM; Disassembly
B [1Project_hp_release } else { 0x=03£030: 0xbSE0 PUSH {R7. IR}
= ®km4_applicati... « temp &= ~BIT_HSYS SHARE BT MEM: if (BEKUP_Read(BHKUP_REGD} & BIT_SU_SIM_RSVD){
=2 p ' 0x=03£032: 0x2000 HOYS RO. #0 —
. ‘_ ~ | 0xs03£034: Oxf7ff D=ff32 BL Weneer 165
HAL WRTTE32 (SYSTEM CTRL BASE HP, REG HS PLAT ToPEED: i e R0 RO, ¥2
! 0x=03£03a: Oxd404 BMI.N 0xe03£ 046
pnu_sst_sleep typs(SLEEP PG):
4default main 0x=03£03c: 022000 HOVS RO, #0
i 0xs03£03e: OxeBbd 0=4002 FOE.U {R1l. IR}
Snt main(void) 0x=03£042: Oxflcd Oxbe80 B.U pru_sst_sl
v B if (EKUP_Read (BEKUP_REGD} & BIT_SU_SIM_RSVD){
if (wifi_config.wifi ultra_low power s 0x=03£046: 0xbd0l POP {RO, PC}
wifi config.wifi app ctrl tdma == i int main(void)
LT SystemSetCpuClk (CLK_KM4_100M) {
} main
[ ] v InterruptRegister (IPC_INTHandler, IBC_IRQ,
5 @kmd_secure-De.. InterruptEn (TRC_IRQ, 5): if (wifi config.wifi ultra_low_power &&
wifi_config wifi_app ctrl_tdna == FALSE) {
#ifdel CONFIG_MBED TLS_ENABLED 0x=03£04a: Dx483b 1DR.N RO, [PC, #
_ epp_pbedtls rom init(); 0x=03£04c: 0x6841 1DR R1, [RO, #
fendif N Ux=03f0de: Oxbl121 Bz R, D=eD3f
//epp_init_debugf(): | 0xe03£050: 0x6800 1DR RO. [RO]
E 0x=03£052: 0xb310 CENZ RO. Oxe03f
/* in nsele =/
shell recv_all data onetime = 1; - SooiteriE AT ITH_TGED .
shell intc rem(o, 0); 0x=03£054: 0x2001 HOYS RO. #1
shell inic ram(): 0xs03£056: 0xf000 Dmfasd BL SystenSstC
ipc_table init(): InterruptRegister(IEC_INTHandler. IPC_IRQ. (u3
0x=03£05a: 0x2305 HovS R3, 45
‘% Damictar Tam Mavh FalThant frnnkion ‘s 0xs03£05c: Oxdad? 1DR.N R2, [PC. # 7
Owerview  kmd_application |« [ » 11 P or < n D
Build v ax
Messages File

Readly

(4) Toggles a breakpoint #e statement or instruction that contains or is locateear the cursor in the source window.K S

Errors 0, Warnings 0 Ln 212, Col 1

System K5 M¥F HE E

Fig6-23 Running to the target address when debug

NB I | bigtdnysidrithe debug toolbamsFigé-21 shows.
&0 S|INI & DRES Lldzydim it K GNRABSLS NIRyiB2 &

(5) Youll y

6.3.4.3

iNF OS O2RS

IAR Debugr Download Error

iKS LR AYGSR

a¢c233t S

ONBI 1 LRAYGD ¢K

BecauseAmebaD has two CPU cores, and a pbatld script will be run after make, sometes the debug or download thread cannot gie¢
correct AXF file for debug download, tre error like Fig6-24 happens

Application Note
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Fig6-241AR debug or download error

To avoid this erroryoushould buildmanuallybefore debug or downloadand disable autéuild from Tools> Options > Project >Make before
debugging asFig6-25 shows

Application Note All information provided in this document is subject to legal disclaimers. © REALTEK 2D2All rights reserved.
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