MREALTEK Ameba-D Application Note

Si2 REALTEK

RTL8722DM

Build and Debug Environment Setup — IAR

This document illustrates how to build Realtek low power Wi-Fi software under IAR SDK environment.
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1 IAR Build Environment Setup

This chapter illustrates how to setup IAR development environment for Realtek Ameba-D SDK, including building projects, downloading images
and debugging.

1.1 Requirement

1.1.1 IAR Embedded Workbench

IAR provides an IDE environment for code building, downloading, and debugging. Check “IAR Embedded Workbench” on http://www.iar.com/,
and a trail version is available for 30 days.

Note: To support ARMv8-M with Security Extension (Ameba-D HS CPU, also called KM4), IAR version must be 8.30 or higher.

1.1.2 J-Link or RLX Probe

If you need to download images or debug code for Ameba-D with IAR, then a J-Link adapter or a RLX Probe is necessary.

Note: For Ameba-D CPU, the J-Link version must be v9 or higher.

1.2 Hardware Configuration

The hardware block diagram of Ameba-D demo board is shown in Fig 1-1.

[ J USB TO UART: supply power and print logs, baud rate is 115200 bps.

[ J SWD: SWD interface, used for image downloading and debugging with IAR.

[ J Reset button: reset Ameba-D to run firmware after IAR completes downloading.
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Fig 1-1 Ameba-D demo board
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1.2.1 Antenna description

The DUT has three types of antennas, both of which are 2.4 & 5GHz dual band antennas. The information is as follows. PIFA & Dipole antennas

are connected with module by IPEX.

1)  PCB Onboard Antenna, 2.4G peak gain 4.1dbi, 5G peak gain 3.9dbi.
2)  PIFA Antenna, 2.4G peak gain 3.5dbi, 5G peak gain 5dbi.

3) Dipole Antenna, 2.4G peak gain 3dbi, 5G peak gain 5dbi.

1.2.2 Connecting with J-Link

Refer to Fig 1-2 and Fig 1-3 to connect Ameba-D SWD interface with J-Link.
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Fig 1-2 J-Link and SWD connection diagram

Fig 1-3 J-Link and Ameba-D SWD connection

1.2.3 Connecting with RLX Probe

Refer to Fig 1-4 and Fig 1-5 to connect Ameba-D SWD interface with RLX Probe.

Application Note All information provided in this document is subject to legal disclaimers.
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Fig 1-4 RLX Probe and SWD connection diagram

Fig 1-5 RLX Probe and Ameba-D SWD connection

1.3 How to Use IAR SDK?

1.3.1 IAR Project Introduction

Because Ameba-D is a dual-core CPU platform, two workspaces are provided to build for each core in
project\realtek_amebaD_va0_example\EWARM-RELEASE.
®  Project_lp_release.eww (KMO workspace) contains the following projects:
B kmO_bootloader
B kmO_application
®  Project_hp_release.eww (KM4 workspace) contains the following projects:
B km4_bootloader
B km4_application
B kmd_secure

Each project in KM4 workspace has different build configurations, as Table 1-1 shows.

Table 1-1 Build configurations for KM4 project

Project Build Configuration Configure TrustZone Enable MP

km4_bootloader km4_bootloader - is* N N
km4_bootloader - 2 Y N

km4_application km4_application - is N N
kmd4_application - tz Y N

Application Note All information provided in this document is subject to legal disclaimers. © REALTEK 2020. All rights reserved.
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kmd4_application - is (mp3)

km4_application - tz (mp)

km4_secure km4_secure - tz

<|=<|=<|=z
<|z|=<|=<

km4_secure - tz (mp)

Note:

1.  The configuration items with “-is” are ignore secure configuration, which are designed for applications that do not use TrustZone.
2. The configuration items with “-tz” are TrustZone configuration, which are designed for applications that use TrustZone.

3. The configuration items with “mp” are mass production configuration, which are designed for generating MP image.

® For applications that do not use TrustZone, users should apply ignore secure configurations as Table 1-2 shows. The km4_secure project
which contains Trustzone-protected code, is not used.

® For applications that use TrustZone, users should apply TrustZone configurations as Table 1-2 shows.

Table 1-2 Configurations for project with/without TrustZone

Project TrustZone Normal Image MP Image
km4_bootloader N km4_bootloader - is 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 the Workspace window, there is a drop-down list where you can choose a build configuration for a specific project.

Configuration Workspace x Workspace x Workspace X
drop-down menu [ kend_application - i [0) - [kmd_appiication - is - [ k4_application - 12 -
Files 8 . & Files 8 .
B [ Project_hp_release h ation-tz 2 B C1Project_hp_release (©)
|-@ # km4_application -is) + km'““-zgtﬁgg"_'i[: {mp) |-m= @ km4_application-tz) v
@ @ kmd_bootloader - is v kmd_boatioade - tz ® kmd_bootloader - is <
@ @ kmd_secure -1z o kmd_secure - tz ® kmd_secure -tz el
» kmd_secure - tz fmp) ) ) | ‘
I Overview kmd_appﬁcatim| kmd_bootioad 4 | Overview knﬂ_applica!ion| kmd_bootioady 4 | » Overview km-i_appicatiun{ kmd_bootioad 4 |,

Fig 1-6 How to choose a build configuration

1.3.2 IARBuild

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

1.3.2.1 Building KMO Project

The following steps show how to build KMO project:

(1) Open project\realtek_amebaD_va0_example\EWARM-RELEASE\Project_lp_release.eww.

(2) Make sure kmO_bootloader and kmO_application are in Workspace. Click Project > Options, General Options > Target > Processor
Variant > Core, verify the CPU configurations according to Fig 1-7.

(3) Right click the project and choose “Rebuild All”, as Fig 1-8 shows. The kmO_bootloader and km0_application should compile in order.

Application Note All information provided in this document is subject to legal disclaimers. © REALTEK 2020. All rights reserved.
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Fig 1-8 Building KMO project
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Note: After building each project, IAR will pop up a command prompt window to execute post-build action to generate images from

executable files. This may takes several seconds. Don’t stop it while it is in progress. After post-build action is completed, the window
would disappear automatically.

(4)

B C\Windows\System32\cmd.exe

jug“Exe~knB_image “kmB_application.dbhy.axf

D: “Code“AmebaDwB3_ 8783 “projectrealtek _amehaDl va@_example“EUARM-RELEASE>cmd ~c
"Dz “\Code \AnehaDwB3_B903 \projectrealtek amebaD_vaB_exanple \EWARM-RELEASE"..\
-NooScomponentssocswrealtekhamebhadsnischiar _utilityScommonstoolssnam Debugs/Exe |
image/kmB_application.axf =\Code“\AmebaD“wB@3_B903 \projectrealtek_amebaD_uval)
examnple “EWARM-RELEASE" . .. .. _“component“soc“realtek“amebad\miscsiar_utilitysc
jommon“toolssort > Debugs/ExeskmB_image kmB_application.map"

GCode \AmebaD“wB3_A703 project realtek_amebaD_vaB_example \EWARM-RELEASE>cmd rc

:\Code \AmebaDwB3_A903 \projectwealtek_amebal_vaB_example \EWARM-RELEASE''~. ..
.M. hcomponentssochrealteksamebadwmiscsiar_utilityscommonstoolssobjdump —d Debug]
l“Exe /knB_image kmB_application.axf > Debug-Exe kmB_image-knB_application.asm"

[D:“Code\imnebhaD w@3_@903~project realtek_amebal_val_example \EWARM-RELEASE>for ~F

"'de 1im: “i in ("cnd sc “Code VinebaD~wB3_8283 \project realtek_amebal_vaB_ex|
lamp le ~EWARM—RELEASEY . . ~\. . M. . ~component »soc\realtek amebad\miscxiar utilityscomn)
jon~toolssgrep IMAGEZ Debug Exe knB_image - kmB_application.map | "D:“Code“AmebaDwv
33_B8?2803“project realtek _amehal val_example “EWARM—RELEASE"..%..%..“component“\soc|
“pealtekSNamebadsmiscSiar utilityScommon“toolsSgrep B “Code “\AmebaD wB3_BY7|
B33 projectrealtek_amebal_wvaB_example“\EWARM-RELEASE"" e e %e s Scomponenthsochreal]
lteksamebad mischiar_utilityscommonstools sgawk *{print 51> > do set ram2_start=
B> i

|_:||IEI-EE-

jug~Exe~knB_image “kmB_application.map Debug“Exe“kmB_image>knB_application.asm Deh|gs

RELEASE\Debug\Exe\km0_image.

1.3.2.2 Building KM4 Project

The following steps show how to build KM4 project:

(1)
(2)
3)

Application Note

@ Project_hp_release - IAR Embedded Workbench IDE - Arm 2.30.1

Open project\realtek_amebaD_va0_example\EWARM-RELEASE\Project_hp_release.eww.
Refer to 1.3.1 and choose the build configurations for each project according to your application.
Click Project > Options, General Options > Target > Processor Variant > Core, verify the CPU configurations according to Fig 1-9.

Ready

Build | Debug Log

Errars 0, Warnings 96

= | & Py
File Edit View Project Jlink Tools Window Help
I = RO % = A Be-= 0. ¢ il
Workspace 4 -
Options for node "km4_spplication” 2]
[k _application -
| Files
|8 CIProject_hy Category,
| [ ki itio| =
@ kmd_boatioader
| 8 @kmd_secure -1z Runtime Checking g
CJC-++ Compiler _Library Options 2 MISRA-C:2004 WISEA-C: 1898
Assembler Target | Dutput | Library Configwration | Library Optiens 1
i e Frocessor variant
Custom Buid
Fiiid Achions: & Core Cortex-M33 -
Linker Ty None T
Debugger
Simulator CMSIS-Fack |0
caDl
CMSIS DAP Endian mode Floating peint zettings
| E GDB Server @ Little TRU
— [V¥Eve single precizi v)
Ovwerview  kmé_applioation I-et/TTAGiet Bie L BB s A
ink/1-Trace BE32 18
Debug Log I Stellaris = azal- St
Mu-Link - =
Log PE micro ) [@] TrustZone
Thu Sen 05, 201516 ¥|DSP Extension . 1 Li
u Sep 05, ST-LINK ) Mode |Nm,“cun - it \armibintiarmp
Third-Party Driver Advanced SIND (NEOF) _
TIMSP-FET
TIXDS
[ ok ][ cance |

Fig 1-9 KM4 processor options

All information provided in this document is subject to legal disclaimers.
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(4)

compile in order.

Note:
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Fig 1-10 Building KM4 project

is no need to compile the km4_secure project.

Right click the project and choose “Rebuild All”, as Fig 1-10 shows. The km4_bootloader, km4_secure and km4_application should

© Project_hp_release - IAR Embedded Workbench IDE - Arm 8.30.1 | o
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When TrustZone is enable, the km4_secure project must be built before the km4_application project. When TrustZone is not used, there

After building each project, IAR will pop up a command prompt window shown in the figure below to execute post-build action to

generate images from executable files. This may takes several seconds. Don’t stop it while it is in progress. After post-build action is
completed, the window would disappear automatically.

(5)

BN C\Windows\System32\cmd.exe

= 20PAARA. base

10885808, end = 10019294, hase
Input file size: B258A
copy size 82580
start = eBBBO20. end = eB@4fB44. hase
Input file = : 323620

323628

2080000, end = 2000088. hase

Input file size: B

g -exe,. img_len
[Debug “\Exe “\kmB_image ~kmB_image2_all.bin

18, pad_len: ceB

Copyright 2007-2818 IAR Systems AB.

IAR ELF Linker U8.38.1.114-U32 for ARM

[

2000808

= 180800808

2080080

After compile, the images km4_boot_all.bin and km0_km4_image2.bin can be seen in project\realtek_amebaD_va0_example\EWARM-

RELEASE\Debug\Exe\km4_image. For MP configurations, the kmO_km4_image2_mp.bin would be generated instead.

Application Note
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1.3.3 IAR Download

The generated images can be downloaded in two ways:
[ J IAR J-Link or RLX Probe SWD (introduced in the next section)
®  Ameba-D ImageTool, refer to Image Tool User Guide for more information.

Ameba-D demo board supports using J-Link and RLX Probe SWD to download and debug. Image of each project can be download individually.

Note: Considering KM4 is powered-on by KMO, you should make sure that KMO has boot up already before downloading images to KM4.

Otherwise, for J-Link, J-Link can’t connect to KM4 and show the error message as Fig 1-11 shows. For RLX probe, RLX Probe driver can’t be
opened under KM4.

© Project_hp_release - IAR Embedded Workbench IDE - Arm 8.30.1 T o |

File Edit View Projed J-link Tools Window Help
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Thu Sep D5, 2018 16:03:34: 1AR Embadded Workbench 8 30 1 (D4Program Files (xBE)AR Systems\Embeddad Warkhanch 8 harmibiniarmp ||

<1 N

|
Bulld | Debug Log

Ready

Fig 1-11 J-Link cannot find KM4

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

(2) Click Reset button on demo board to make KMO boots up

(3) Download for km4_bootloader and km4_application projects

During development, if Flash memory is not empty and KMO can boot up successfully, then you can download updated images to KM4 directly,
and there is no need to re-download for KMO.

The following steps show how to download image for the target project with IAR. If there is an error like Fig 1-24 displayed in IAR window, refer
to1.3.4.3.
(1) Choose the target project display in Workspace window, for example, km4_bootloader as Fig 1-12 shows.
(2) If using J-link debugger, check whether the J-link debugger setting is correct.
a)  Click Project > Options > Debugger > Setup > Driver, and choose “J-Link/J-Trace”, as Fig 1-13 shows.
b)  Click Debugger > J-Link/J-Trace > Connection > Interface, and choose “SWD”, as Fig 1-14 shows.

Application Note All information provided in this document is subject to legal disclaimers.
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File Edit View Project Jlink Tools Window Help

kmd_applcationf | kmd_bootloader [k

”\NédApr 03 2019 19:39:05: |1AR Embedded Workbench 8.30.1 (D\Program Files (xBE)JAR Systems\Embedded Workbench 8. 1\armibiniarmproc.dil)
Build | Debug Log
Wl reacy
Fig 1-12 Switching to the target project view
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Fig 1-13 J-Link debugger setup
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(3)

File Edit View Project Jlink Tools Window Help
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Fig 1-14 J-Link interface setup

If using RLX Probe, check whether the RLX Probe setting is correct.

a)  Click Project > Options > Debugger > Setup > Driver, choose “GDB Server” and don not choose “Run to”, as Fig 1-15 shows.

b)  Click GDB Server > GDB Server, and put correct value in “TCP/IP address or hostname”, as Fig 1-16 shows. The value should be:
localhost, port number.

€  KM4: The default port numbers is 3333, which is set in project\realtek_amebaD_va0_example\EWARM-
RELEASE\probe\cm4\rlx_probe0.cfg.

€ KMO: The default port numbers is 2331, which is set in project\realtek_amebaD_va0_example\EWARM-
RELEASE\probe\cmO\rlx_probe0.cfg.

c)  Open RLX Probe in project\realtek_amebaD_va0_example\EWARM-RELEASE\probe\cm4\cm4_RTL_Probe, as Fig 1-17 shows.

Note: The board must be reset before opening the RLX Probe, otherwise the connection may fail.
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Fig 1-16 RLX Probe interface setup

enabled'Data and un
hes enabled!

uppert Wirite-f
number

Fig 1-17 RLX Probe window

(4) Click Project > Download > Download active application, image downloading starts.
When downloading, Ameba-D prints the log, as Fig 1-18 shows. You can check the log to see if download is successful.
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FlashInit] image_size:f48, link_address:geeeeee, flags:@
FlashErase] block start:@, block size:1660
FlashWrite] block_start:8, offset_into_block:®, count:f48

FlashInit]
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashWrite
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
FlashErase
Flashurite
FlashErase
FlashErase
Flashkrase
FlashErase
Flashkrase
Flashkrase
[[FlashErase

image size:82000, link_address:8Seeceee, flags:e

block start:6ee8,
block_start:7eee,
block_start:8668,
block_start:2eee,
block_start:a@ee,
block start:beee,
block_start:ceee,
block_start:deee,
block_starti:egee,
block_start:feee,
block start:leeee,
block_start:11ee@,
block_start:6668,
block_start:120ee,
block_start:13eee,
block start:14eee,
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block_start:17eea,
block_start:18eee,
block start:19eee,
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block start:26e68,
block_start:21e00,
block start:22ee8,
block_start:23808,
block start:24800,

I

]

|

block_size:1eee
block_size:1@ee
block_size:1060
block_size:1eee
block_size:1060
block_size:1eee
block_size: 1200
block_size:10ee
block_size:1eee
block_size:l@ee
block_size:1eee
block_size: 1600
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block_size: 1660
block_size:1eee
block_size:1860
block_size:l1eee
block_size:1eee
block_size:1eee
block_size:1eee
block_size:ileea
block_size:1eee
block_size:1eee@
block_size:1eea
block_size:1eee
offset_into_block:8, count:ceea
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block_size:18e@
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LIS OO e

Fig 1-18 Downloading log

(5) You can also erase all parts of the Flash memory if necessary.

(© 7o o on et B Aot

File Edit View | Project | J-Uink Tools Window Help
7 Add Files.. RS e

b > [ o=

<

Add Group...

Import File List...

Add Project Connection...
Edit Configurations...

Remove
Create New Project...
Add Existing Project...
Options...
Version Control System
B Make
B | compite
Rebuild All

B Output

Clean

Batch build...

Overview | [ kma_a B3 | Stop Build

Debug Log @ Download and Debug

-

Log

Thu Apr 04, Attach to Running Target

Make & Restart Debugger

Q@

Restart Debugger

C-STAT Static Analysis

Debug without Downloading

Ctrl=Shift+R

Alt-F7

Cirl=F7

B

13

Ctri=Break

Cirl-D

v x

301 (Di\Program Files (xBEMAR Systems\Embedded Warkbench 8 Thamibintarmproc.dll)
Ctri=R

Download

y Download active application

SFR Setup

Build | Debug Log

| [Erase ail or parts of {

LSS S S

1.3.4 IAR Debug

B CMSIS-Manager

R Bl

' Download file...

Erase memory

Fig 1-19 Erasing Flash memory

You can debug or trace KMO and KM4 system individually with J-Link or RLX Probe SWD.

Note: Considering KM4 is power-on 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 power-on immediately after reset.
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1.3.4.1 J-Link Debug

Follow the steps to debug and trace code of target project with IAR by J-Link:

(1) Set the target project as active project and verify the debugger configurations as step (1) and (2).

(2) Click Project > Download and Debug or Project > Debug without Downloading.
B Download and Debug: downloads the application and debug the project object file. If necessary, a make will be performed before

download to ensure the project is up to date.

B Debug without Downloading: debug the project object file

(3) When starting IAR C-SPY to debug, it will firstly reset the target CPU and run to the main function, as Fig 1-20 shows.

(4) Toggles a breakpoint at the statement or instruction that contains or is located near the cursor in the source window. The “Toggle
Breakpoint” button is on the debug toolbar, as Fig 1-21 shows.

@ Project_hp_release - IAR Embedded Workbench IDE - Arm 8.30.1 (=] E

-

File Edit View Projedt Debug Disassembly Jlink FreeRTOS - OpenRTOS Tools Window Help

hoR@ = LB DC 24 Q2852 < Q>N M@ ©cO NI ey T
Waorkspace v X | ¥ | Disassembly v ax
Debug ] | fif|  Bew + [Memon
] else | = 7
filss a2 temp s= ~BIT_HSYS_SHARE BT MEM; Digestambly
EX Jkm4_application-De..] v | | L 1 OxeD4679e; Oxf7be Ozfck
S app puu_releass_waksloc
HAL_WRITE32 (SYSTEM_CTRL_BASE_HP, REG_HS_PLATE Oxe0467a2: 0x2000 il
= Oxe0467a4: Oxf7bc Oxfde

pnu_tickless debug(
Oxe0467a8: 0x2001

//defanlt main OxeldbTaa: Oxf7bc Oxfel
%  int main(void)| ¥
(=E Oxeldh7as: Oxbd0l
] ] if (wifi config.wifi ultra low power && R
=) wifi_config.wifi_app_ctrl tdma == FAL

SystemSetCpuClik(CLK_KM4_100M) ;

nain

1
InterruptRegister (IBC_INTHandler, IPC_IRQ, (u
InterruptEn(IEC_IRQ, 10)7

onfig ul

B Output i
vifi config.wifi ar

[

E] #ifdef CONFIG MBED TLS ENABLED Oxe0d67b2: Dxd941
app mbedtls rom init(): Oxeldb7he: Ox6848
- #endif Oxe0d67h6: 0x2800
["kmd_spplication _km4_bootioader | kmd_¢ o [o | ||« [ ] S | 8 foafldaThe - NS y
Debug Log T
Log i

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

Thu Apr04, 2019 10:33:48: 0 bytes downloaded (0.00 Kbytes/sec)

Thu Apr04, 2013 10:33:48: Loaded extraimage: DACodel03_111fprojectirealtek_amebaD_val_example\EWARM-RELEASE\Debug Exelkm4_image!, _
kmd_application.dbg.axi image 1D 2 a

4| . 3
Bulld | Debug Log
Ready Ln 212, Cal15 System = §

Fig 1-20 Running to main() when debug
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@ Project_hp._release - IAR Embedded Workbench IDE - Arm 8.30.1

-

[E=REE ]

File Edit View Projed Debug

DoR@ & LED

Disassembly J-link FreeRTOS - OpenRTOS Tools Window Help

2cQ2 5200200 Be(=]e 00w Fer:

o C

Workspace > 3 X | mainc x| w | Disassembly v x
B -] maing fil Gew | (g
| = ] else { = 7
files Bsjz= temp s= ~BIT_HSYS SHARE BI_MEM; Distszanhy
k47a|ica|inn-na, L ] 0xe046792: Oxf7bc Oxfck
Happ pnu_releass wakeloc 3
i bluetooth HAL_WRITE32 (SYSTEM_CTRL_BASE_HF, REG_HS_PLATR 0x=046752: D=2000 Wl
|- o cmsis-dsp Ly Oxs04672d: Oxf7bc Dxfde
 drivers pnu_tickless debug(
|2 & fnlib 0xe046728: 0x2001
M ik /sdefault main 0xe0467aa: 0xf7hbc Oxfel
i mbed =  int main(void) o
= & misc =8 Oxe0dE7se: 0=bdl
Hos = J] if (wifi_config.wifi ultra low pover &s Sl wdn(emid)
& user = wifi_config.wifi_app_ctrl tdma == FAL: :
& uiliics SystemSetCouCli (CLK_KM4_100M) ; i
= - ] . :
=v[;m‘ : Handler, IPC_IRG, (u
& utpu ® = g
| wifi_ ig.wi
] #ifdes CONFIG_MBED TLS ENABLED 02e0467b2: 0xd941
appAbEdtls,_romanEe()} Oxe0467bd . Ox6848
- gendif 0xe0467h6: 022800
kmd_application kmd_bootioader | kmd <o ] || L ; G | Eoafice it i -
Debug Log vax
Log =

Thu Apr 04, 201910:33:36: Targetreset

Thu Apr 04, 201910:33:36: User Reset

Thu Apr 04, 2019 10:33:48: 0 bytes dawnloaded (0.0 Kbytes/sec) -

Thu Apr 04, 2019 10:33:48: Loaded extra image: DACodelwl3_1114projectrealtek_amebaD_val_example\EWARM-RELEASE\Debugh\Exetkm_imagey, —

krnd mnnlicstinn dhe s imans 102 M
e . v

Build | Debug Log

Ready Ln 219, Coll System S §

Fig 1-21 Toggle breakpoint

(5) You can trace code step by step with “Step Into” or “Go” until triggering a breakpoint. These function buttons are available on toolbar.

1.3.4.2 RLX Probe Debug

Follow the steps to debug and trace code of target project with IAR by RLX Probe:
(1) Setthe target project as active project and verify the debugger configurations as step (1) and step (3).

(2)

Click Project > Attach to Running Target.

(3) Setthe target address.
When starting debug with RLX Probe, it will firstly reset the target CPU. If you want to run to a target address at first, you can set the PC
address in project\realtek_amebaD_va0_example\EWARM-RELEASE\probe\cm4\rIx_probe0.cfg. The method is that uncomment
“ew .pc = Oxxxxxxxxx” and change the address to the appointed value, as Fig 1-22 and Fig 1-23 shows.

Application Note

/*kk**********kk*********kkk*********kkk*********kkk*********kk**********kk
Set PC address
description:

When starting debug, the code will run to the address
***************************************************/

/ew .pc = 0xe03£048;

Fig 1-22 Setting the target address
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-1 ]
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& CIFojed_hp_releaze ] else | Ox=03£030 POSH
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@ =m|ac , Yot mednfvoidy Oxe03f042 - Oxflcd Oxbc8l B U sl |
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& 1 £ (EH] o BIT_E i
W uzer ir (uied_cem Uxbei0L PO el
w utilfies i fnf maitiiveid \
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Errors 0, Warnings 0 Ln 212 Col 1

Fig 1-23 Running to the target address when debug

(4)
Breakpoint” button is on the debug toolbar, as Fig 1-21 shows.
(5)

1.3.4.3 1AR Debug or Download Error

Systern A B 200

app_mbedils_rom_initi); Tweb3E04c: Ou6E4L
#enalt OneD3i0de Oxb1Zi l
| Dw=03£050  OxEE00
- | TwsD3£052 Oxb310 \
| et enSatCput L (T i
OxeB3E054  0x2001 HOPS RO, #£1 |
T saR(): 0xe03{056 - Ox£000 Oxfacd HL __SysteaSetC
ips_table initi}; Tnt=rri : IFC_T8D, fudi §
Tx=03E05 B3, #5 \
: * Bacirtav Tos Mews Caifheck Sonstion s Uxe03f05c Dxdal? 1OR N B2, [BC. &7
Oversew  kmd_spplication || 4 | s || « n L ([ IS & 1 3 |
Build -0 X
Mesznges File =
i | 2

Toggles a breakpoint at the statement or instruction that contains or is located near the cursor in the source window. The “Toggle

You can trace code step by step with “Step Into”, or “Go” until triggering a breakpoint. These function buttons are available on toolbar.

Because Ameba-D has two CPU cores, and a post-build script will be run after make, sometimes the debug or download thread cannot get the

correct AXF file for debug or download, the error like Fig 1-24 happens.

Application Note
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debugging, as Fig 1-25 shows.

[ = ” —p— B — S e -
© Project_hp_release - 1AR Embedded Workbench IE - Am 8301 % - —— =
Fil® Edit View Project Jlink Tools Window Help
DO B = AR DC ] g Q2 BrEC B AN AR = 0 r
Workspace > & X [mainc x| -
Kkind_applisation - is ~| main( fo
= -
fles . L B = #ifdef CONFIG_FIL ENABLED
B ClProject_hp_release app_ftl _init{):
mch Jkmd_application.. #endif
— -+
< #if defined(CONFIG_WIFI_NORMAL) &«s defined(CONFIG_ NETWORK)
rtw_efuse boot write();
2 /* pre-processor of application example */
pre_example entry():
7
larldePm [ =
(@ THar v st Nl e Bty i s et it
" See the Debug Log window for details,
#endif
T I— Il
fendif T i|
- app_start_autoicg();
L s Ot //app_shared btmem (ENABLE) ;
| Overview kmd_application | kmd_boatlez ¢ [1 ] | « | il i
Debug Log v x
Log

<

[0

Build | Debug Log

Ready

Errors 0, Warnings 0 in 199, Col 45

System | AS ¥F 35

"

Fig 1-24 IAR debug or download error

To avoid this error, you should build manually before debug or download, and disable auto-build from Tools > Options > Project > Make before
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-

Change options

1.3.5 IAR Memory Configuration

1.3.5.1 Configuring Memory from IAR IDE

Fig 1-25 IDE options

In order to allow users to manage memory flexibly, there are some configurations to put some code into certain memory region.
In IAR workspace, there are “@PSRAM” and “@SRAM” group. The code in “@PSRAM” group would be linked and loaded into PSRAM, and the
code in “@SRAM” group would be linked and loaded into SRAM. The rest of code will be placed on Flash and execute in place.

Note: Considering only SRAM and PSRAM contains secure regions, the code in km4_secure project should be placed either in “@PSRAM” or in
“@SRAM”. It can’t be placed outside these two groups.
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1.3.5.2 Configuring Memory from ICF File

‘Workspace

kmd_application - iz

— & @PSRaM

H(@5RAM

M app

M bluetooth

B cmsis-dsp

W drivers

B fwrlib

ik

B mbed

M misc

M user

o utilities

W wifi

B Output

@ km4_hoatloader-is

L5 @kmd_secure-tz
 @PSRAM
H @SRAM

4

LR S

| Dwerview Km4_anplicalion| km4_bootloader‘ P

Fig 1-26 Memory location configuration

IAR uses ICF (IAR Configuration File) to configure memory allocation, so users can configure memory allocation by ICF file.

ICF file of Ameba-D location:

[ J “project\realtek_amebaD_va0_example\EWARM-RELEASE\ rtl8721dhp_image2_is.icf” for ignore secure project

®  “project\realtek_amebaD_va0_example\EWARM-RELEASE\ rtl8721dhp_image2_tz.icf” for TrustZone project

If having a good understand of the format of ICF, users can modify the section location in ICF file.

1.4 How to Build Sample Code?

The example source code is located in project\realtek_amebaD_va0_example\example_sources. To build sample code, you should copy the
“main.c” file in the target example to project\realtek_amebaD_va0_example\src\src_hp and replace the original one.

For example, you can copy “main.c” from project\realtek_amebaD_va0_example\example_sources\12C\mbed\i2c_int_mode\src to use

i2c_int_mode example code, as Fig 1-27 shows.
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realtek_amebal val_example

| EWARNM-RELEASE
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L 125
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GCC-RELEASE
k. inc
b sre
b osrchp
L srelp

main

Makefile

1.5

Fig 1-27 Building sample code

Used Memory Size Calculation

This section explains how to calculate used memory size by users in IAR project, whose version is IAR 8.30.1 or higher. You can refer to

“kmd4_application.map” to observe them after project build. This file can be found in the following folders:
®  Project folder: project\realtek_amebaD_va0_example\EWARM-RELEASE\Debug\List\km4_application

® |AR GUI's folder: Output

Workspace

v o X

is

Files
£ @km4_application - is
— B @PSRAM

o app

Ml spplication

= i audio

- M bluetooth

— M cmsis-dsp

&1 W drivers

= W fwlib

i lib

(= ¥ mbed

& il misc

M user

H utilities

& o wifi

=1 ® Output

[ km4_application.axf
—— B km4_application.map|

1.5.1 Memory Section

[ J A7 (PSRAM): This section is read-write data in PSRAM (0x2000000 to 0x23FFFFF).
® BTTRACE: This section is reserved for BTTRACE.

() A5 (XIP): This section is

Application Note

read-only data in XIP.
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(] A4 (SRAM): This section is read-write data in SRAM.
(] P1 (SRAM): This is BSS section in SRAM.

1.5.2 Memory Size

1.5.2.1 Memory Size in SRAM

There are two sections resident in SRAM, which are A4 and P1. As we can see from the map file, for standard SDK, these two sections use
almost all of the memory space from SRAM (476KB).

(] A4 has size 0x17ad7.

YL

IMAGEZ

.bfsram.data uninit tos heap5 config.o [1]

So totally 0x17ad7 + 0x5dfc8 = 470K bytes memory in SRAM is used.

The total SRAM space is defined in project\realtek_amebaD_va0_example\EWARM-RELEASE\rtI8721d_memory_layout_is.icf.
define symbol  ICFEDIT region HS BD RAM NS start = 0x10005000;
define symbol  ICFEDIT region HS BD RAM NS end = 0x1007C000-1;

For this case, the total size of SRAM is 0x1007C000 — 0x10005000 = 0x77000 = 476K bytes, there is still 6K (= 476K — 470K) bytes free SRAM
space.

1.5.2.2 Memory Size in PSRAM

There is one section in PSRAM called A7, the memory space from PSRAM (4MB).

A7 has size 0x54800.

maTw.

IMG2 PSRAM 0x200'0000

PSS 00'0000

000000
000000

uninit skbuf.o [1]

So totally 0x54800 = 338K bytes memory in PSRAM is used.
1.5.2.3 Memory Size in XIP

XIP can only place text section, so there is only one section called A5.

A5 has size Ox8afe8.

Application Note All information provided in this document is subject to legal disclaimers. © REALTEK 2020. All rights reserved.
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So totally Ox8afe8 = 555K bytes memory in XIP is used.

1.5.2.4 Available Heap Size

When calculating total used memory size, available heap size after WLAN association and BT connection needs to be considered. In the above
case, it is 56096 bytes.

¥ COMS6 - Tera Term VT
File Edit Setup Control Window Help

pp
trace_tas
yle_centr
cnd_threa

frtu_inter

[HEH] After do cnd, available h¢ap 56

Finally, you can use total SRAM 476K bytes to subtract these sections of memory to obtain totally free global memory and free heap in SRAM.

Formula is as below:

®  SRAM free global memory: 476K — “A4” — “P1” = 476*%1024 — 96983 — 384968= 5473 (bytes)
Available heap: 56096 bytes.

Totally free SRAM memory and heap: 5473 + 56096 = 61569 (bytes)

Totally free PSRAM memory: 4¥1024*1024 — 338 * 1024 (A7) = 3848192 (bytes)

1.6 warning

1.6.1 Federal Communication Commission Interference Statement

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against harmful interference in a residential installation. This equipment generates,
uses and can radiate radio frequency energy and, if not installed and used in accordance with the instructions, may cause harmful interference
to radio communications. However, there is no guarantee that interference will not occur in a particular installation. If this equipment does

All information provided in this document is subject to legal disclaimers. © REALTEK 2020. All rights reserved.
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cause harmful interference to radio or television reception, which can be determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one of the following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that
to which the receiver is connected.

- Consult the dealer or an experienced radio/TV technician for help.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not cause harmful
interference, and (2) this device must accept any interference received, including interference that may cause undesired operation.

FCC Caution: Any changes or modifications not expressly approved by the party responsible for compliance could void the user's authority to
operate this equipment.

IMPORTANT NOTE:

FCC Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment. This equipment should be installed and
operated with minimum distance 20cm between the radiator & your body.

This device and its antenna(s) must not be co-located with any other transmitters except in accordance with FCC multi-transmitter product
procedures.
Refering to the multi-transmitter policy, multiple-transmitter(s) and module(s) can be operated simultaneously without C2PC.

This module is intended for OEM integrator. The OEM integrator is responsible for the compliance to all the rules that apply to the product into
which this certified RF module is integrated.
Additional testing and certification may be necessary when multiple modules are used.

List of applicable FCC rules

This module has been tested and found to comply with part 22, part 24, part 27, 15.247 and 15.407 requirements for Modular Approval.

The modular transmitter is only FCC authorized for the specific rule parts (i.e., FCC transmitter rules) listed on the grant, and that the host
product manufacturer is responsible for compliance to any other FCC rules that apply to the host not covered by the modular transmitter grant
of certification. If the grantee markets their product as being Part 15 Subpart B compliant (when it also contains unintentional-radiator digital
circuity), then the grantee shall provide a notice stating that the final host product still requires Part 15 Subpart B compliance testing with the
modular transmitter installed.

USERS MANUAL OF THE END PRODUCT:

In the users manual of the end product, the end user has to be informed to keep at least 20cm separation with the antenna while this end
product is installed and operated. The end user has to be informed that the FCC radio-frequency exposure guidelines for an uncontrolled
environment can be satisfied. The end user has to also be informed that any changes or modifications not expressly approved by the
manufacturer could void the user's authority to operate this equipment. If the size of the end product is smaller than 8x10cm, then additional
FCC part 15.19 statement is required to be available in the users manual: This device complies with Part 15 of FCC rules. Operation is subject to
the following two conditions: (1) this device may not cause harmful interference and (2) this device must accept any interference received,
including interference that may cause undesired operation.

LABEL OF THE END PRODUCT:

The final end product must be labeled in a visible area with the following " Contains TX FCC ID: TX2-RTL8722DM ". If the size of the end product
is larger than 8x10cm, then the following FCC part 15.19 statement has to also be available on the label: This device complies with Part 15 of
FCC rules. Operation is subject to the following two conditions: (1) this device may not cause harmful interference and (2) this device must
accept any interference received, including interference that may cause undesired operation.

1.6.2 Industry Canada Statement

This device complies with Industry Canada’s licence-exempt RSSs. Operation is subject to the following two conditions:
(1) This device may not cause interference; and
(2) This device must accept any interference, including interference that may cause undesired operation of the device.
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Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation est autorisée
aux deux conditions suivantes:

(1) I'appareil ne doit pas produire de brouillage, et

(2) I'utilisateur de I'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le
fonctionnement."

Radiation Exposure Statement
This equipment complies with IC radiation exposure limits set forth for an uncontrolled environment. This equipment should be installed and
operated with minimum distance 20 cm between the radiator & your body.

Déclaration d'exposition aux radiations:
Cet équipement est conforme aux limites d'exposition aux rayonnements ISED établies pour un environnement non contrélé. Cet équipement
doit étre installé et utilisé avec un minimum de 20 cm de distance entre la source de rayonnement et votre corps.

RSS-247 Section 6.4 (5) (6) (for local area network devices, 5GHz)
The device could automatically discontinue transmission in case of absence of information to transmit, or operational failure. Note that this is
not intended to prohibit transmission of control or signaling information or the use of repetitive codes where required by the technology.

The device for operation in the band 5150-5250 MHz is only for indoor use to reduce the potential for harmful interference to co-channel
mobile satellite systems;

The maximum antenna gain permitted for devices in the bands 5250-5350 MHz and 5470-5725 MHz shall comply with the e.i.r.p. limit; and
The maximum antenna gain permitted for devices in the band 5725-5825 MHz shall comply with the e.i.r.p. limits specified for point-to-point
and non point-to-point operation as appropriate.

L'appareil peut interrompre automatiquement la transmission en cas d'absence d'informations a transmettre ou de panne opérationnelle.
Notez que ceci n'est pas destiné a interdire la transmission d'informations de contréle ou de signalisation ou I'utilisation de codes répétitifs
lorsque cela est requis par la technologie.

Le dispositif utilisé dans la bande 5150-5250 MHz est réservé a une utilisation en intérieur afin de réduire le risque de brouillage préjudiciable
aux systemes mobiles par satellite dans le méme canal;

Le gain d'antenne maximal autorisé pour les dispositifs dans les bandes 5250-5350 MHz et 5470-5725 MHz doit étre conforme a la norme e.r.p.
limite; et

Le gain d'antenne maximal autorisé pour les appareils de la bande 5725-5825 MHz doit étre conforme a la norme e.i.r.p. les limites spécifiées
pour un fonctionnement point a point et non point a point, selon le cas.

This device is intended only for OEM integrators under the following conditions: (For module device use)

1) The antenna must be installed such that 20 cm is maintained between the antenna and users, and

2) The transmitter module may not be co-located with any other transmitter or antenna.

As long as 2 conditions above are met, further transmitter test will not be required. However, the OEM integrator is still responsible for testing
their end-product for any additional compliance requirements required with this module installed.

Cet appareil est congu uniquement pour les intégrateurs OEM dans les conditions suivantes: (Pour utilisation de dispositif module)
1) L'antenne doit étre installée de telle sorte qu'une distance de 20 cm est respectée entre I'antenne et les utilisateurs, et
2) Le module émetteur peut ne pas étre coimplanté avec un autre émetteur ou antenne.

Tant que les 2 conditions ci-dessus sont remplies, des essais supplémentaires sur I'émetteur ne seront pas nécessaires. Toutefois, I'intégrateur
OEM est toujours responsable des essais sur son produit final pour toutes exigences de conformité supplémentaires requis pour ce module
installé.

IMPORTANT NOTE:

In the event that these conditions can not be met (for example certain laptop configurations or colocation with another transmitter), then the
Canada authorization is no longer considered valid and the IC ID can not be used on the final product. In these circumstances, the OEM
integrator will be responsible for re-evaluating the end product (including the transmitter) and obtaining a separate Canada authorization.

NOTE IMPORTANTE:
Dans le cas ou ces conditions ne peuvent étre satisfaites (par exemple pour certaines configurations d'ordinateur portable ou de certaines co-
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localisation avec un autre émetteur), I'autorisation du Canada n'est plus considéré comme valide et I'ID IC ne peut pas étre utilisé sur le produit
final. Dans ces circonstances, l'intégrateur OEM sera chargé de réévaluer le produit final (y compris I'émetteur) et |'obtention d'une
autorisation distincte au Canada.

End Product Labeling
This transmitter module is authorized only for use in device where the antenna may be installed such that 20 cm may be maintained between
the antenna and users. The final end product must be labeled in a visible area with the following: “Contains IC:6317A-RTL8722DM”".

Plaque signalétique du produit final

Ce module émetteur est autorisé uniquement pour une utilisation dans un dispositif ou I'antenne peut étre installée de telle sorte qu'une
distance de 20cm peut étre maintenue entre I'antenne et les utilisateurs. Le produit final doit étre étiqueté dans un endroit visible avec
I'inscription suivante: "Contient des IC: 6317A-RTL8722DM ".

Manual Information To the End User

The OEM integrator has to be aware not to provide information to the end user regarding how to install or remove this RF module in the user’s
manual of the end product which integrates this module.

The end user manual shall include all required regulatory information/warning as show in this manual.

Manuel d'information a I'utilisateur final

L'intégrateur OEM doit étre conscient de ne pas fournir des informations a I'utilisateur final quant a la fagon d'installer ou de supprimer ce
module RF dans le manuel de I'utilisateur du produit final qui intégre ce module.

Le manuel de I'utilisateur final doit inclure toutes les informations réglementaires requises et avertissements comme indiqué dans ce manuel.
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