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1. Hardware Overview

1.1 Hardware Platform

The flash programmer supports two hardware topologies: one which is based on the SiWx917 Pro Kit and the other which is based on a
custom hardware design. These are described in the following sections.

1.1.1 SiWx917 Pro Kit

The SiWx917 Pro Kit consists of a radio board and a mainboard.

» The radio board supports on-chip antenna and micro-coaxial connector for conducted RF measurements or external antenna con-
nection

* Virtual COM port
* SEGGER J-link on-board debugger
» Breakout pads for Wireless SoC I/O

The flash programmer uses the SEGGER J-link on-board debugger for communicating with the SiWx917 SoC.

1.1.2 Customized Hardware
Alternatively, the SiWx917 SoC device can be used on a custom hardware platform to implement the programmer.

The SWDIO and SWCLK pins are used by SWD.
* The SWD pins can be used to communicate with the SWD Programmer.
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2. Software Overview

This section covers the software drivers required for the programmer.

The generic flash programmer executes the flashing operation via the Network Wireless Processor (NWP) boot loader.

Description Common Flash

A single flash memory is shared between M4 (Host MCU) and NWP, and they access this flash
Flash Memory .

memory over dedicated QSPI controllers.
Memory Access An arbiter placed between the QSPIs and memory helps in arbitration for flash access.
Erase Operation Uses the bootloader-based erase chip operation

The flash memory is shared between the M4 and NWP. Only the NWP can perform low-level operations on the flash memory, and the
M4 can only support flash read operations. For low-level operations such as erase and write operations, the M4 can request the NWP
bootloader to do the operations.

The steps required for flash programming are as follows.

Programming Stage Description APIs
Initialization Device description needs to be In FlashDev.c file, we provided the device details in the
provided in this stage. “struct FlashDevice_t~
Program Program the flash. In FlashPrg.c file, we used the following two SiWx917 APlIs in the
ProgramPage() API.

+ rsi_device_init(uint8_t select_option)

* rsi_bl_upgrade_firmware(uint8_t *firmware_image , uint32_t
fw_image_size, uint8_t flags)

Erase Erases the entire flash In FlashPrg.c, we used the following SiWx917 API in the Erase-
Chip() API.

* rsi_device_init(uint8_t select_option)

Note: The SiWx917 APlIs are explained in detail in Section 4. SiWx917 Generic Flash APls.
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3. Flash Loader — Example

This section shows the steps on how to use the SEGGER template files to program the SiWx917 using the SEGGER JFlash.

Note: The SiWx917 SoC is not SEGGER Licensed, we included the Device name locally in JLinkDevices.xml file to shows this exam-
ple.

3.1 Prerequisites

The following hardware and software are required for programming the device.

3.1.1 Hardware

+ SIWG917 SoC Kit (BRD4338A radio board + 4002A base board)

» USB to Type C cable for powering the kit and flashing the application

+ A PC with USB ports

+ SEGGER J-Trace Pro with power cable

» J-Link Adapter CortexM (You would get this with the J-Trace Pro when purchased)
+ 20-position socket to socket connector cable

3.1.2 Software

+ J-Link software (This example is verified with the version V7.96f.)
» Blinky example binary file can be downloaded here

» Source Code for Flash Loader — Download here

» Keil IDE (This example is verified with MDK version 5.29.0.0)

» Simplicity Commander: Download here

3.2 Setup

The image below illustrates the setup.
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* The SiWx917 and the J-Trace are connected to a PC.

* The SiWx917 debug pins (on the 4002A board) and J-Trace J-Link Adapter CortexM — Target pins are connected using a socket-to-
socket connector.

» Make sure the J-Trace Target power light is ON after connecting the socket-to-socket connector.
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https://www.segger.com/downloads/jlink/
https://www.silabs.com/Wi-Fi_H&L_Apps/Wi-Fi_H&L_Apps_SoC/sl_si91x_blinky_isp.bin
https://www.silabs.com/Wi-Fi_H&L_Apps/Wi-Fi_H&L_Apps_SoC/SiWx917_Source_Code.zip
https://www.silabs.com/developers/mcu-programming-options
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3.3 Programming the SiWx917 SoC with JFlash

To program the SiWx917 SoC using the JFlash, you need a .elf file which is generated in the Keil IDE by compiling the Si917_Flash-
loader project.

The flash programming involves the following steps, which are explained in detail in the sub-sections.
1. Generate the .ELF file in Keil IDE.
2. Add the SiWx917 device to SEGGER devices (locally).
3. Copy the .ELF file to the J-Link folder.
4. Erase the SiWx917 chip.
5. Program the SiWx917 using the JFlash.
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3.3.1 Generate .ELF File in Keil IDE

The following steps explain how to generate the Si917_Common_Flash.elf file.
1. Download the SiWx917_Source_Code mentioned in the Section 3.1.2 Software.
2.Unzip the SiWx917_Source_Code. It should be as below.

| = | SIWx917_Source_Code - box

Home Share View : e
 Cut - L P select all
* l I & & Move to ¥ Delete = % T Ha
W] Copy path ﬂ -

10 Select none

Pinto Quick Copy Paste Copy to Rename New Properties T -
N — [#] Paste shortcut Py s folder - e DD Invert selection
Clipboard QOrganize MNew Open Select
~ v T « Downloads > SiWx917_Source_Code ~ O | Search SiWx917_Source_Code P
=] Pictures A~ [0 Name Date modified Type
JLink $i917_Flashloader 5/1/2024 929 AM File folde

@ OneDrive - Silicon Laboratori

= This PC

¥ 3D Objects
[ Desktop
Documents
¥ Downloads
b Music

&= Pictures
E Videos

&+ OSDisk (C)

. >
1 item
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3. Got the Keil project path: [Downloaded_Path]\SiWx917_Source_Code\Si917_Flashloader. Open the Si917_Flashloader.uvprojx
Keil project file which will open the Keil IDE with this project file.

| = | Si917_Flashloader - O X
Home Share Wiew ~ o
r% % cut x @ B} New item ~ KA open - selectall
Copy path « ﬂ Easy access ~ | Edit - select none
Pin to Quick Co Paste = Move Co Delete Rename New Properties .
s B [#] Paste shortcut o mp'y - PRy p_ @ History E]E Invert selection
Clipboard Organize New Open Select
“— ~ 1 « Downloads » SIWx917_Source_Code > Si917_Flashloader ~ )  Search Si917_Flashloader p=)
~ [ Name Date modified Type Size
3 Quick access
I Deskiop * driver 4/26/2024 2:48 PM File folder
Listings 57172024 9:22 AM File folder
¥ Downloads * .
Setup 4/26/2024 2:48 PM File folder
Documents * Src 4/26/2024 2:48 PM File folder
= Pictures # 4] Debug_SRAMO_0x00.ini 4/26/2024 9:12 AM Configuration setti...
JLink € JuinkDevicesxmi 4/26/2024 9:12 AM Microsoft Edge HT...
@ OneDrive - Silicon Laboratori D Si917_Flashloader.uvguixsimanda 5/1/2024 9:22 AM SIMANDA File
[ 5i917_Flashlcader.uvoptx 4/26/2024 9:12 AM UVOPTX File
= This PC Si917_Flashloader.uvprojx 5/1/2024 9:22 AM uVision5 Project
B 3D Objects [ Targetlin 4/26/2024 912 AM LIN File
I Desktop
Documents
¥ Downloads ol ez s
10items 1 item selected 15.0 KB
E C\Users\simanda\Downloads\SiWx917_Source_Code\Si917_Flashloader\Si917_Flashloader.uvprojx - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
N Eda| § L@ | |mmmm|=EE G e Jao Q-|e

"'-@@@'W‘Lfg‘Common'FIash IVI:\|£E-_|’?Q
Project
= %% Project: 5i917_Flashloader
= & Common_Flash
2 Src
J FlashDev.c
L) FlashPrg.c
[d driver
3 Startup

L3 x|

4. Build the Project. This is generating the Si917_Common_Flash.elf file.

E C\Users\simanda\Downloads\SiWx917_Source_Code\Si917_Flashloader\Si917_Flashloader.uvprojx - pVision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NE 48 ‘ New pVision Project...
&y @ New Multi-Project Workspace...
Open Project...
— Close Project
=% Project: Si91
= %3 Commo Export
2 Src Manage
AF
_1 P Select Device for Target ...
EF drive Remove Item
[ Start ,l}‘( Options for Target ‘Common_Flash’..,
Clean Targets
Build Target
Rebuild all target files
Batch Build
Batch Setup...
Translate...
=} Stop build
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5.Go to the path: [Downloaded_Path]\SiWx917_Source_Code\Si917_Flashloader\Objects. You should see the Si917_Com-
mon_Flash.elf file.

= | Objects — ] *

Home Share View . e

r% & Cut x @ U New item - ») Open -~ [ Select all
W Copy path « ﬂ Easy access ™ Edit 12 Select none
Pinto Quick Copy Paste Move Copy Delete Rename New Properties | q
- [7] Paste shorteut B mo - folder - @ History EF Invert selection
Clipboard QOrganize New QOpen Select
« v « Downloads » SIWx917_Source_Code > Si917_Flashloader » Objects | Search Objects
~
[&/ Pictures >~ 1 Name Date modified Type Size
yp
Link || rsi_device_init_apis_tim.crt 5/1/2U24 941 AM CRF Hile 1T KB
D rsi_device_init_apis_fim.d 5/1/2024 941 AM D File 1KB
@ OneDrive - Silicon Laboratori [ rsi_device_init_apis_fim.o 5/1/2024 9:41 AM O File 18 KB
& This PC [ rsi_device_init_fim.crf 5/1/2024 9:41 AM CRF File 19 KB
. D rsi_device_init_fim.d 5/1/2024 9:41 AM D File 1KB
_# 3D Objects
= D rsi_device_init_fim.o 5/1/2024 9:41 AM O File 30KB
Deskto
P D rsi_hal_mcu_ioports_fim.crf 5/1/2024 9:41 AM CRF File 4KB
Documents [7] rsi_hal_mcu_ioports_fim.d 5/1/2024 9:41 AM D File 1KB
¥ Downloads [ rsi_hal_mecu_ioports_fim.o 5/1/2024 9:41 AM OFile 12KB
b Music G Si917_Common_Flash.build_log.htm 5/1/2024 9:41 AM Chrome HTML Do... 3KB
=] Pictures | ] 5i917_Common_Flash.elf 5/1/2024 9:41 AM ELF File 101 KB
i Videos D Si917_Common_Flash.hex 5/1/2024 9:41 AM HEX File 42 KB
i % OSDisk (C) D Si917_Commeon_Flash.Inp 5/1/2024 9:41 AM LNP File 1KB
v D Si917_Flashloader_Common_Flash.dep 5/1/2024 9:41 AM DEP File 6 KB
26items  1item selected 100 KB
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3.3.2 Add SiWx917 Device to SEGGER Devices [Locally]

The following steps explain how to add the SiWx917 device to the SEGGER device locally.
1. Download and Install the SEGGER J-Link software mentioned in Section 3.1.2 Software.

2.0nce installed, go to the path: [Installed_Path]\ SEGGER\Jlink. Example: Here it is installed in the path: (C:\Program Files
(x86)\SEGGER\JIink). Open the JLinkDevices.xml file with an editor of your choice.

| B o
Haome Share View 0
] & cut B x -il U New item - \/] [Topen - EHselectan
L‘—" —-‘ Wl Copy path « T | Easy access [ Edit Select none
Pinto Quick Copy Paste Move Copy  Delete Rename New Properties .
— 7] Paste shortcut o= e - (el - History EF Invert selection
Clipboard Qrganize New QOpen Select
«— v 1 > ThisPC > OSDisk (C:) > Program Files (x86) > SEGGER > JLink ~ U | Search JLink yel
= Pictures ~ O Name Date modified Type Size ~
Jlink JlinkConfig.exe 5/19/2022 6:56 PM Application 563 KB
G JLinkControlPanel.html 5/18/2022 5:53 PM Chrome HTML Do... 3KB
@ OneDrive - Silicon Laboratori N N . N
e JLinkDevicesxml 5/1/2024 9:19 AM Microsoft Edge HT... 143 KB
5 This PC JLinkDLLUpdater.exe 5/19/2022 6:56 PM Application 139 KB
¥ 3D Objects E JLinkGDBServer.exe 5/18/2022 6:56 PM Application 498 KB
I Desktop EJLinkGDBSEr\JerCLexe 5/19/2022 6:56 PM Application 394 KB
= Bl sLinkGuIserver.exe 5/18/2022 6:56 PM Application 307 KB
= Documents
JLinkLicenseManager.exe 5/19/2022 6:56 PM Application 196 KB
¥ Downloads A )
J" 1] JLinkRDLdII 5/19/2022 6:56 PM Application extens... 380 KB
Musi
L EF JLinkRDIConfig.exe 5/19/2022 6:56 PM Application 125 K8
= Pictures Bl sLinkRegistration.exe 5/19/2022 6:56 PM Application 515 KB
8 videos B JLinkremoteServerexe 5/19/2022 6:56 PM Application 470 KB
3 OSDisk (C) B JLinkRemoteServerCLexe 5/19/2022 6:56 PM Application 370 KB
e JLinkRTTClient.exe 5/19/2022 6:56 PM Application 144 KB

v
46items 1 item selected 142 KB =

3.In the JLinkDevices.xml file, go to the end of the file and add the following text and then save the file as shown below.

<Device>

<ChipInfo Vendor="Silicon Labs"™ Name="Si917" Core="JLINK_CORE_CORTEX M4" WorkRAMAddr="0x00000000"
WorkRAMSize="0x00020000" />

<FlashBanklInfo Name="QSPI Flash" BaseAddr="0x08000000" MaxSize="0x00800000"
Loader="Si1917_Common_Flash.elf" LoaderType="FLASH_ALGO_TYPE_OPEN" />

</Device>

File Edit Selection View Go Run Terminal Help -/ Search

JLinkDevicesxml X

silabs.com | Building a more connected world. Rev. 1.0 | 10
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3.3.3 Copy the .ELF file to the J-Link Folder

1. Copy the Si917_Common_Flash.elf file generated in Step 5 in Section 3.3.1 Generate .ELF File in Keil IDE as shown below.

| + | Objects - O X
Home Share View ~ o
N A n N - .
r% & Ccut « x @ % New item 3 Open HH Select all
W.] Copy path ‘D Easy access ™ Edit -0 Select none
Pin to Quick| C Past = M & Delete Ri N P rti N
macocesls”c ] aste E] Paste shortcut t:’te t;JD')’ E_E & nename fol:!:rr rup'e e e History E‘E‘ Invert selection
Clipboard Organize New Open Select
Copy (Ctrl+C) v 1 « SiWx917_Source_Code > Si917_Flashloader > Objects ~ O Search Objects »
Copy the selected items to the P
Cliphoard. ycuments. A~ [ Name Date modified Type Size ™
= Pictures + ] |af_ucvfu:_fl\fL_apf:)_\lll|.u Sp 1 evLs Dot v U .f.:
. D rsi_device_init_apis_fim.o 5/1/2024 9:41 AM O File
Iink D rsi_device_init_flm.crf 5/1/2024 9:41 AM CRF File
@ OneDrive - Silicon Laboratori D rsi_device_init_flm.d 5/1/2024 9:41 AM D File
|7 rsi_device_init_flm.o 5/1/2024 9:41 AM O File
= This PC ) . .
D rsi_hal_mcu_ioports_flm.crf 5/1/2024 9:41 AM CRF File
B 3D Objects [ rsi_hal_meu_ioports_fim.d 5/1/2024 9:41 AM D File
I Desktop {1 rsi_hal_meu_joports_fim.o 5/1/2024 9:41 AM OFile
Documents G S1917_Common_Flash.build_log.htm 5/1/2024 9:41 AM Chrome HTML Do...
¥ Downloads D Si917_Common_Flash.elf 5/1/2024 9:41 AM ELF File
D Music |1 si917_Common_Flash.hex 5/1/2024 9:41 AM HEX File
= Pictures | ] si917_Comman_Flash.Inp 5/1/2024 9:41 AM LNP File
i Videos D 5i917_Flashloader_Common_Flash.dep 5/1/2024 9:41 AM DEP File ¥
__ v < >
26items  1item selected 100 KB ==
2. Paste the copied Si917_Common_Flash.elf file in the path: [Installed_Path)/SEGGER/Jlink as shown below.
| = | JLink - O X
Home Share View ~ o
B Y cut x @ 5 New item - + open~ [ select all
M| Copy path « ‘D Easy access ™ [ Edit -5 Select none
Pin to Quick Co Paste Move Co Delete Rename New Properties -
access " [] Paste shortcut to~ topl'y - folder p' & History EE‘ Invert selection
Clipboard Organize New Open Select
|
“— v T » This PC » OSDisk (C:) > Program Files (x86) > SEGGER > JLink v ©  Search JLink P |
~
[] Pictures A~ [0 Name Date modified Type Size ~
JLink [ JLINKS | KYTX.exe o/ 1472042 biob FM Application 15Y KB |
B JLinkswoviewer.exe 5/19/2022 6:56 PM Application 253 KB |
@ OneDrive - Silicon | B JLinkswoviewerCLexe 5/19/2022 6:56 PM Application 156 KB [
J . -
= This PC m-;.. IJMem.exe 5/19/2022 6:56 PM Application 405 KB |
; i JRun.exe 5/19/2022 6:56 PM Application 261 KB
P 3D Objects - 19 PP '
JScope.exe 5/19/2022 6:56 PM Application 429 KB |
[ Desktop 5 -
JTAGLoad.exe 5/19/2022 6:56 PM Application 178 KB |
Documents 5/18/2022 6:02 PM Application extens... 412 K8 |
¥ Downloads 5/18/2022 6:02 PM Application extens.. 756 KB |
' Music 5/18/2022 7:22 PM Application extens... 2,493 KB
[& Pictures 5/18/2022 7:22 PM Application extens... 7,814 KB
! Videos | ] 5i917_Common Flash.elf 5/1/2024 9:41 AM ELF File 101 KB
i 5 OSDisk (C) SWOAnalyzer.exe 5/19/2022 6:56 PM Application 77 KB
v B Uninstallexe 5/19/2022 6:57 PM Application 199 KB W
46 items 1 item selected 100 KB
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3.3.4 Erase Chip - SiWx917

To confirm an example is loaded through the flash loader, first, erase the SiWx917 chip and keep it in IN mode using the Simplicity
Commander by following the steps below.

1. Download and Install Simplicity Commander mentioned in Section 3.1.2 Software.
2.Go to the path: [Installed_Path]\ Simplicity Commander. Open Terminal and give the command: commander device masser-
ase --device si917

| & < | Simplicity Commander - o x

Home Share View 0
Cut x rl\‘_] New item ~ \/} Open EH Select all
——‘ mal Copy path

T'_'| Easy access ™ Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename New Properties
e 7] Paste shortcut o - - e - @ History EF Invert selection
Clipboard Organize New Open Select
“— v 1 « Commander_win32_x64_1v16p10b1648 > Simplicity Commander ~ @ Search Simplicity Commander P
; ~ - ~l
= Documents [0 Name Date modified Type Size
= Pictures bearer 7/3/2024 6:17 PM File folder
@ OneDrive - Silicon L iconengines 7/3/2024 6:17 PM File folder
imageformats 7/3/2024 617 PM File folder !
= Thi |
This PC platforms 7/3/2024 6:17 PM File folder
|
B 30D Objects resources 7/3/2024 6:17 PM File folder
I Desktop styles 7/3/2024 6:17 PM File folder i
=/ Documents tokens 7/3/2024 6:17 PM File folder
Downloads | apack-linkjson 7/3/2024 6:17 PM JSON File 1KB
P )
b Music |=] changelog.tt 7/3/2024 617 PM Text Document 61KB
& Pictures F commander.exe 7/3/2024 6:17 PM Application 4,983 KB
E Vid J commander_apackjson 7/3/2024 6:17 PM JSON File 4KB
ideos
) [%] D3Dcompiler_47.dll 7/3/2024 617 PM Application extens... 4,072 KB
&7 0SDisk (C)
|| edge.exe 7/3/2024 617 PM Application 237KB
¥ Network v J) edge_apackjson 7/3/2024 6:17 PM JSON File 2 KB v

36 items =

19045.4529]

ghts

Simplicity Comman >commander device mas

3. Go to the path: [Installed_Path]\ Simplicity Commander. Double click the commander.exe.
4. Click on Kit, change the Debug Mode from MCU to IN.

F Simplicity Commander - O X

Eile Settings Help

440325114 ~ Debug Interface SWD ~ 110000 kHz ~ Device SIWGI17M11IMGTBA Reload Tab
- Update Kit
Installation package
b E' Browse...
Kit Install Package
[
§ E Kit Information Network Information
- T - Kit: SiWx917 Wi-Fi 6 and Bluetooth LE 8MB Flash Pro-Kit P Address: 0.0.0.0/0
R PKG031A Rev. ADD Gateway: 0.0.0.0
Device Info 3 )
Firmware version: 1vSp0b240 DNS Server: 0.0.0.0
- 4 3 JLink serial number: 440325114 MAC Address:
] z VCOM port: COMs
e Hickname:
Flash Debug Mode: Mcu ~ Edit
OFF
> Board Information MCU
= IN
Wireless Pro Kit Mainboard
Console MINI BRD4002A Rev. ADG - S/N: 234119004

SiWG917 Single-band Wi-Fi and BLE 8MB Flash Radic Board
BRD4338A Rev. A12 - S/N: 234600133

silabs.com | Building a more connected world. Rev. 1.0 | 12
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5. Upon changing the Debug Mode, the Device will be shown as Cortex M4 .

§ Simplicity Commander O x

File Settings Help

440325114 ~ Debug Interface SWD ~ 10000 kHz > Eemce‘ Cortex-M4 I Reload Tab
g Update Kit
u Installation package

e \

Browse...

Install Package

§ Kit Infarmation Network Information
P - Kit: SiWx917 Wi-Fi 6 and Bluetooth LE 8MB Flash Pro-Kit IP Address: 0.0.0.0/0
R PK6031A Rev. ADD Gateway: 0.0.0.0
Device Info )
Firmware version: 1v5p0b240 DNS Server: 0.0.0.0
VA= Juink serial number: 440325114 MAC Address:
1 £ VCOM port: COM6
e MNickname: |
Flash Debug Mode: | m™ ~ | Edit
> Board Information
Wireless Pro Kit Mainboard
Console BRD4002A Rev. A0G - 5/N: 234119004

SiWG917 Single-band Wi-Fi and BLE 8MB Flash Radio Board

BRD4338A Rev. A12 - 5/N: 234600133

silabs.com | Building a more connected world.
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3.3.5 Program Using the JFlash

This section provides the steps to program the SiWx917 SoC using the JFlash.
1. Go to the Path: [Installed_Path)\SEGGER\Jlink. You will find JFlash.exe in it.

I i Manage JLink - o %

Home Share  View pplication Tools ~ @
r . & cut x EI' T3 New ftem - open~  [FH selectall
= L mopypan L4

1] Easy access ~ Edit Select none
Dmatii;mk Copy Paste R — V\:Dm:e C(vay De\'ete Rename f’:\z“:r Pmpvemes Y Hictory | B invert selecion
Clipboard Organize New Open Select
“« v T > This PC > OSDisk (C) > Program Files (x86) > SEGGER > JLink v O | SearchLink P
[=] Pictures # % [ Name Date modified Type Size -
JLink Devices 12/12/2022 702 PM File folder
@ OneDrive - Silicon | Doc 12/12/2022 7:02 PM File folder
ETC 12/12/2022 7:02 PM File folder
W This PC Firmwares 12/12/2022 7:02 PM File folder
B 3D Objects GDBServer 12/12/2022 7:02 PM File folder
I Desktop RODI 12/12/2022 7:02 PM File folder
Documents Samples 12/12/2022 7:02 PM File folder
¥ Downloads USBDriver 12/12/2022 7:02 PM File folder
b Music  JFlash.exe 5/19/2022 6:56 PM Application 1410KB

f] JFlashlite.exe

=) Pictures 5/19/2022 6:56 PM Application 234 KB
FlashSPlexe 5/19/2022 6:56 PM Application 1,129 KB
i Videos
FlashSPI_CLexe 5/19/2022 6:56 PM Application 311 KB
45 0SDisk (C) -
- JLmk.exe 5/19/2022 6:56 PM Application 318 KB
46items 1 item selected 1.37 MB
2. Double click on JFlash.exe. This will open the SEGGER JFlash.
|2 B — =] x
Project information o
Setting Value
wel ta J-tiash x =
K wrcome o ras a file here
Plcase select one of the following start options:
@ Open recent project: Other...
(O Create new project
LI Do not chove this message again.
Log & X
application lng stacted
23 rlazh v7.66a (3-Flash compiled May 19 2022 15:13:50)
~ 3LinkARM.d11 V7.66m (DLL compiled iay 19 2022 15:13:27)
Reading Tlash device list [C:\Program Files (x86)\SEGGER\ILink\ETC/IFlash/Flash.csv] ...
“"LisC of lash devices read successfully (431 Deviews)
Reading MCU device lizt ...
“"LisT of MU devices read successfully (v2s bevices)
List of MCU devices read successfully (9288 Devices)

3. Select “Create new project” and click on Start J-Flash.

E Welcome to J-Flash oL -
a file
Please select one of the following start options:

() Open recent project:
@ Create new project

[ po not show this message again. | Start J-Flash
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4.Click on the “...” under the Target device. You will be re-directed to Target Device Settings. Search for S§i917 under Device col-

umn and select it. Next, click on OK.

- o X
Frojec formation Ex
Setting Value
ﬂ Create New P[Oj ect X B Target Device Scttings X
Selected Device: Si917 Little Endian_~ | [Core 0~
H Target device 1 [Manuacturer Device Core NumCores Flash
‘ || E Siicon Labs Cortex .
Plej
Little Endian T
O re
O Target interface Speed
O [swo -] [a000 V] ke
OK
& X
oK Cancel —‘
|
B Target Device Settings X
Selected Device: Sig917 Little Endian ~ Core #0 ~
~
Manufacturer Device Core MNumCores Flash
BESE ~ [Filter [Fitter |

Silicon Labs

Cortex-M4

|
sh ©

5.In the Create New Project Window, click on OK.

silabs.com | Building a more connected world.

re
— L
oK Cancel
EX Create New Project x
—i | —
E Target device ¢ .
[silicon Labs Si917 | a fi
Pl
O Little Endian ™
® Target interface Speed
O o - o b
Lo |
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6. Next, click on Target — Connect.

ﬂ SEGGER J-Flash V7.66a - [ *] - ] x
File Edit  Target Options View Help
Project inforn Connect

Setting Disconnect
[-] General Test b
Proj
Host Production Programming  F7
[-1TIF Manual Programming ’
Type SHD '
Init. speed 4000 kHz
Speed 4800 kHz
[-]Target
MCU Silicon Labs $i917
o C M4 .
ore Drag & Drop data file here
Endian Little

Check core ID  No
Use target RAM 128 KB @ 0x0@
[+] Flashbank No. 8

7.In the Emulator selection pop-up window, select the J-Trace S/N. You can see the S/N on the backside of the J-Trace. Select the
correct SN in the Emulator selection window. (Example: In the image below, the J-Trace S/N is 933001235, so SN 933001235 is
selected). Next, click on OK.

ba - Emulator selection e

Please select the emulator you want to connect to:

#  USB Identification
0 SN 440325114 1
1 SN 933001235

Cancel
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8. Upon successful connection, you will see “Connected successfully” in the log window as shown below.

B0 SEGGER J-Flash V7,662 - [ #] -0 ”

Eile Edit Target Options View Help
Project i i 5 X

Setting Value

[-]General

Project name ---

Host connection USB [Device @]
[-171F

Type SWD

Init. speed 4000 kHz

Speed 4880 kHz
[-]1Target

MCu Silicon Labs 51917
ore _ Coviax B Drag & Drop data file here
Check core ID  No

Use target RAM 128 KB @ 0x@
[+] Flashbank No. @

Log
- [@][3]: Eeeeeaas CID B1GSEEED PID @A3BBEA1 ITM ~
- [@][4]: Eeeseeee CID B1eS98eD PID @@@BBOAL TPIU
- [6][5]: E@B41008 CID B1@59eeD PID @88B8B925 ETM
- Executing init sequence ...

T e e T
- Target interface speed: 4060 kHz (Fixed)

- Found 1 JTAG device. Core ID: @x2BAB1477 (MDI’\E)
_ Connected successfully v

Ready Connected Core Id: 0x2BA01477 Speed: 4000 kHz

Rev.1.0 | 17

silabs.com | Building a more connected world.




AN1497: SiWx917 SoC SWD Algorithm Programmer
Flash Loader — Example

9.Click on File — Open data file..., and then go to the path where you downloaded the Blinky Binary file mentioned in Section
3.1.2 Software. Next, select the sl_si91x_blinky_isp.bin file and click on Open.

E SEGGER J-Flash V7.66a - [ #]
File Edit Target Options View Help

| Open data file... c:0 |1
werge aata Tile..
Save data file Ctrl+S

Save data file as...
Show files on Flasher...

New project
Open project
Save project
Save project as...
Close project

Save Flasher config file...

Save Flasher data file...

Download config & data file to Flasher
Download serial number file to Flasher

Recent Files 4
Recent Projects +
Exit Alt+F4
|
B¥ SEGGER J-Flash * - O X
File Edit Target Options View Helf
raject information 5 X
Setting | ¥ Open data file x
[-] Gene . 3 3 ) ) ) )
a “— « 4 » This PC > Downloads > Blinky Binary File ~v @ | Search Blinky Binary File »r
H —
Organize ~ New folder B <
[-171F 2 : o
T JLink A Name Date modified Type 2 Size
I
g @ OneDrive - Silicon o) sl_si91x_blinky_isp.bin 5/1/2024 9:03 AM BIN File 36
[-]1Targ
M = This PC
q _# 3D Objects
E I Desktop
u Documents
[+] Flas 4 Downloads
B Music
=] Pictures
i Videos
&2 0SDisk (C)
. L ¢ >
1| . T H H H ~ 1] & * * * el o
5 File name: [sl_si91x_blinky_isp.bin | Data files (*.mot *srec *519 *52 & x
- [ellg
- Executing init sequence ...
- Initialized successfully
- Target interface speed: 480@ kHz (Fixed)
- Found 1 JTAG device. Core ID: @x2BA@1477 (None)
- Connected successfully v
Ready Connected Core Id: 0x2BA01477 Speed: 4000 kHz
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10. Next, in the Enter start address pop-up window, give the Start address as 0x8201000 (This is the M4 MBR Start address). Then,
click on OK.

15 51917
Mememe O MNoem - 3
E Enter start address 1 X data fl
@ Start address (hex) | 0x8201000]

Cancel

11. Upon successful opening of the binary file, the JFlash screen will be shown as below.

E SEGGER J-Flash V7.66a - [ *] - O X
File Edit Target Options View Help

Project information = X c:\Users\simanda\Downloads\Blinky Binary File\sl_sio1x_blinky_isp.bin @ 08201000 5 X
Setting Volue - BB0o0

[-] General 0820_1000 ©1 00 00 00 OD 90 OD S0 00 8F 00 00 ~

0820_1010 00 10 20 00 54 BO 78 0& 00 Q0 00 00

Project name ---
0820_1020 00 00 00O 00 CO OO OO QO OO OO 0O 00

Host connection USB [Device @] 0820_1030 00 00 00 00 00 00 00 00 00 00 00 00
[-1TIF 0820_1040 A5 5& 00 00 00 20 20 08 00 00 00 80
0820_1050 00 00 00 00 00 00 00 00 Q0 00 00 00

Type SWD -
0820_1060 00 00 00 00 00 00 00 00 Q0 00 00 00
Init. speed 4808 kHz 0820_1070 00 00 00 00 00 00 00 00 ©O0 00 00 00
Speed 4000 kHz 0820_1080 00 00 00 00 00 00 00 00 00 Q0 00 00

0820_10%0 00 00 00 00 00 00 00 QO ©O0 QO 00 00

[-] Target 0820_10A0 00 00 00 00 00 00 00 00 00 00 00 00
Mcu Silicon Labs 51917||0os20_10Bo ©0 00 00 00 00 00 00 00 00 00 00 0O

Core Cortex-Md 0820_10C0 00 00 00 00 00 0O 00 00 00 00 00 GO
0820_10D0 00 00 00 00 00 00 00 00 00 00 00 00

Endian Little 0820_10E0 00 00 00 00 00 0O 00 00 00 00 00 00

Check core ID  MNo 0820_L0FO 00 00 00 00 00 00 00 00 00 00 00 0O

0820 1100 00 00 00 00 00 OO0 00 OO0 ©O0 00 00 00
Use target RAM 128 KB @ 0x8 0820:1110 00 00 00 00 00 00 00 Q0 ©QO0 QO 00 00

[+] Flashbank No. @ 0820_1120 00 00 00 OO0 00 00 00 00 OO0 OO0 00 OO0

0820_1130 00 00 00 Q0 00 00 00 OO Q0 00 00 00

0820_1140 00 00 00 00 00 00 00 ©O Q0 00 00 00

0820_1150 00 00 00 Q0 00 00 00 QO Q0 00 00 00

0820_1160 00 00 0O 00 GO 00 00 QO ©O0 QO 00 00

0820_1170 00 00 00 Q0 00 00 00 OO Q0 00 00 00

0820_1180 00 00 00 00 00 00 00 ©O QO 00 00 00

0820_1150 00 00 00 Q0 00 00 00 QO Q0 00 00 00

0820_11A0 0O 00 0O 00 OO 00 00 QO ©O0 OO0 00 00

0820_11B0O 00 00 0O 00 CO OO OO OO OO OO 00 00

0820_11C0 00 00 00 00 00 00 00 ©O Q0 00 00 00

0820_11D0 Q0 00 00 Q0 00 00 00 Q0O Q0 00 00 00 [

Log T X

- [@][5]: Eee4lees CID B1@S9@eD PID @@@BBI25 ETM ~

- Executing init sequence ...

- Initialized successfully

- Target interface speed: 4688 kHz (Fixed)

- Found 1 JTAG device. Core ID: 8x2BAB1477 (None)

- Connected successfully

Opening data file [C:\Users\simanda\Downloads\Blinky Binary File\sl_si91x_hlinky_isp.bin] ...

- Data file opened successfully (36672 bytes, 1 range, CRC of data = @x1724FE59, CRC of file = @x1724FE59) v

Ready Connected Core Id: 0x2BA01477 Speed: 4000 kHz
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12. To flash the blinky application onto the SiWx917 device, click on Target — Manual Programming — Program.

BN SEGGER J-Flash V7.66a - [ *] - O X
File Edit Options  View Help
Projectinforn 1 Coppect \Users\simanda\Downloads\Blinky Binary File\sl_si91x_blinky_isp.bin @ 08201000 P X
Settng | Discomnect ~ aa
[-] General Tesi , $20_1000 01 00 00 OO0 OD %0 OD S0 00 8F 00 -~
Proj - 20_1010 00 10 20 00 54 BO 78 06 00 00 00
Production Programming 2 F7 20_1020 00 00 00 00 00 00 00 00 00 00 00
Host P g 9 20 1030 00 A0 00 00 07 00 00 00 00 00 40
[-171IF I Manual Programming v I Secure Chip 20 08 00 00 00
Tvpa <D - ; 00 00 00 00 0O
yp c Unsecure Chip 00 00 00 00 00
Init. speed 4860 kHz i 00 00 00 00 00
Speed 4000 KkHz q Check Blank F2 00 00 00 00 OO
- g Erase Sectors F3 p 00 00 00 00 Q0
[-]Target q ) 00 00 00 00 00
MU Silicon Labs $i917||c Erase Chip 3 F4 b ocoo o000 o0
Core Cortex-M4 9 00 00 00 oo oo
o Litel c Program FS b oo 0o o0 00 0o
ndian ittle =
< Program & Verify F6 | ©9 99 00 00 00
Check core ID Mo LY Q0 00 00 00 00
[u - 00 00 00 00 0O
RAM Veri F8
Use target 128 KB @ @x8 d Verify 00 00 66 66 66
[+] Flashbank No. 8 ¢ Read back * b oo oo 00 00 00
q 00 00 00 00 00
q Start Application F9 00 00 00 00 00
UEZU-TTSUUU-UUTUUTUUTUUTUU 00 00 00 00 00
0820_1160 00 00 00 00 00 00 00 00 00 00 00
0820_1170 00 00 00 00 00 00 00 00 00 00 00
0820_1180 00 00 00 00 00 00 00 00 0O 00 00
0820_1190 00 00 00 00 00 00 00 00 00 00 00
0820_11A0 00 00 00 00 00 00 00 Q0 00 00 00
0820_11B0 00 00 00 00 00 00 00 00 00 00 00
0820_11CO 00 00 00 00 00 00 00 00 00 00 00
N&20 11DA 00 00 60 06 00 06 60 a0 606 66 o0 hd
Log =1
- [8][5]: Eee4less CID BleS98eD PID @@OBBO25 ETM ~
- Executing init sequence ...
- Initialized successfully
- Target interface speed: 4888 kHz (Fixed)
- Found 1 JTAG device. Core ID: @x2BABL477 (None)
- Connected successfully
Opening data file [C:\Users\simanda\Downloads‘\Blinky Binary File\sl si91x _blinky isp.bin] ...
- Data file opened successfully (36672 bytes, 1 range, CRC of data = @x1724FE59, CRC of file = @x1724FE59) v
Program target Connected Core Id: 0x2BA01477 Speed: 4000 kHz
13.U ful i ill “T t d fully”
. Upon successtul programming, you will see arget programmed successtully .
Bl sea I - O e
File Edi 15 Viev
Project information X C:\Users\simanda\Downloads\Blinky Binary File\sl_si91x_blinky_isp.bin @ 08201000 5 X
Settng ~B8eo
[-] General 0820_1000 01 00 00 00 OD S0 OD 90 0O BF 00 00 01 ~
Project name o 0820_1010 00 10 20 00 54 BO 78 06 00 00 00 00 0O
a X 0820_1020 00 00 00 00 00 00 OO0 00 QO 00 0O 00 0O
Host connection USB [Device €] 0820_1030 00 00 00 00 00 00 00 00 00 00 00 00 0D
[-1TIF 0820_1040 A5 5A 00 00 00 20 20 03 Q0 00 00 80 00
0820_1050 00 00 00 00 00 00 00 00 00 00 00 00 00
Type SWD —
0820_1060 00 00 00 00 00 00 00 00 QO 00 00 00 00
Init. speed 4008 kHz 0820_1070 00 00 00 00 00 00 00 00 00 00 00 00 0O
Speed 4000 kHz 0820_1080 00 00 00 00 00 00 00 00 QO 00 0O 00 00
=17 t 0820_1090 00 00 00 00 00 00 00 00 QO 00 00 00 00
arge 0820_10A0 00 00 00 00 00 00 00 00 00 00 00 00 OO
MCU Silicon Labs 5i917||0820_l10B0 0O 00 00 00 €0 00 00 00 GO 00 00 00 0O
Core Cortex-M4 EJ Flash V7.6 %
: s -Flas .bba
Endian Little
Check core ID o
Use target RAM 128 KB @ @x8 successfully - Completed after 1.592 sec
[+] Flashbank No. @
0820_1150 00 00 00 00O 00 00 00 00 00 00 0O 00 00
0820_1160 00 00 00 00 00 00 OO 00 QO 00 0O OO 0O
0820_1170 00 00 00 00 00 00 OO 00 QO 00 0O OO0 0O
0820_1180 00 00 00 00 00 00 OO0 00 QO 00 0O 00 0O
0820_1190 00 00 00 00 00 00 OO OO0 QO 00 0O OO0 0O
0820_11R0 00 00 00 00 00 0O OO 00 QO 00 0O 00 00
0820_11B0 00 00 00 00 00 00 OO 00 QO 00 0O OO0 0O
0820_11CO 00 00 00 00 00 00 OO0 00 QO 00 0O 00 00
n&20 11DA 00 00 00 060 00 00 60 00 00 00 60 a0 oo N7
Log =
- Programming range @x88201808@8 - @x@8288FFF ( 8 Sectors, 32 KB) ~
- Programming range @x@82898@@ - @x@3209FFF ( 1 Sector, 4 KB)
- End of flash programming
- Flash programming performed for 1 range (36864 bytes)
- @xB201888 - Bx8200FFF ( 9 Sectors, 36 KB)
- Start of restoring
- End of restoring
- Target programmed successfully - Completed after 1.599 sec W
Ready Connected Core Id: 0x2BA01477 Speed: 4000 kHz
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14. After programming successfully, you will see the LEDO on the board blinking continuously. This proves that the application is flash-
ed through the JFlash and is running as expected.

-
-
| S
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-
-
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=

S lasmaaaneanl
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4. SiWx917 Generic Flash APIs

This section explains how to configure and use flash APlIs for the generic flash programmer.

The related software modules are found at SiWx917_SoC_Flash_Loader\Source_Code\Si917_Flashloader\Src. (This source code is
provided in Section 3.1.2 Software.)

There are two main files:
* FlashDev.c
* FlashPrg.c

These two files are SEGGER template files. One can port these files to their system to make a flash programmer of their own.

The flash APIs provide complete low-level access to the flash memory and help to modify the flash memory contents. The APIs support
flash memory erase, program, and read operations.

The code blocks (shown in the table below) play a major role in the flash programmer.

Code Block Description

FlashOS.h Contains all defines and prototypes of public functions
FlashDev.c Flash device Description
FlashPrg.c Implementation of RAM Code

4.1 Initialization
The initialization is done in the FlashDev.c file. The SEGGER template is used.

Though this is dummy, it is included for device description.

File : FlashDev.c
Purpose : Flash device Description Template
*/

#include "FlashOS.h"
struct FlashDevice_t const FlashDevice _ attribute  ((section (‘'DevDscr'))) = {

FLASH_DRV_VERS, // Algo version. Must be == 0x0101

{ "Si1917_Generic_Flash"™ }, // Flash device name

ONCHIP, // Flash device type. Must be ==

0x08000000, // Flash base address

0x00800000, // Total flash device erase size in Bytes

4096, // Page Size (Will be passed as <NumBytes> to ProgramPage() -

A multiple of this is passed as <NumBytes> to
SEGGER_OPEN_Program() to
program more than 1 page in 1 RAMCode call, speeding up

programming) -
0, // Reserved, should be 0
OxFF, // Flash erased value
50000000, // Program page timeout in ms
50000000, // Erase sector timeout in ms

{ 0x00001000, 0x00000000 },
{ OXFFFFFFFF, OXFFFFFFFF } // Indicates the end of the flash sector layout. Must be present.

¥
};
4.2 Program the Device
In FlashPrg.c, implementation of the RAM code template is done. The file contains SEGGER template APIs.

Among all the APIs, the ProgramPage() and EraseChip() play a major role in programming the common flash SiWx917 device.
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4.2.1 ProgramPage API

The code block shown below explains the ProgramPage API.

* ProgramPage

*

* Function description: Programs one flash page.

* Parameters

* DestAddr - Address to start programming on

* NumBytes - Number of bytes to program. Guaranteed to be == <FlashDevice.PageSize>
* pSrcBuff - Pointer to data to be programmed
* Return value

* == 0 O.K.

* == 1 Error

*/

#define TA_RESET_ADDR 0x22000004

int ProgramPage(U32 DestAddr, U32 NumBytes, U8 *pSrcBuff)

int32_t status = 1;
static int32_t x = 0, size;
uint32_t Imageheader[HEADER_LENGTH];
*(uint32_t *)(TA_RESET_ADDR) = 0x0; //put TA in reset
#ifdef DEBUG_OFL
*(volatile uint32_t *)0x24048624 |= (1<<5);

#endif
memset(Imageheader, "\0", HEADER_LENGTH);
if (x == 0)
{

memcpy(Imageheader, pSrcBuff, HEADER_LENGTH) ;

it (board_ready) {
iT((uint32_t) (Imageheader[0] & IMAGE_TYPE_MASK) == (uint32_t)TA_IMAGE)
{

status = rsi_device_init(BURN_NWP_FW);
} else

{
}

if (status != RSI_SUCCESS) {
return status;
bs

}

status = rsi_device_init(RSI_UPGRADE_IMAGE_I_FW);

size = Imageheader[2];
size = (size) / CHUNK_SIZE;
status = rsi_bl_upgrade_ firmware(pSrcBuff, NumBytes, 1);
size--;
X = 1;
#ifdef DEBUG_OFL
*(volatile uint32_t *)0x24048624 &= ~(1<<5);
#endif
return status;
b
if (size == 0) {
status = rsi_bl_upgrade_firmware(pSrcBuff, NumBytes, 2);
X = 0;
} else {
status = rsi_bl_upgrade_ firmware(pSrcBuff, NumBytes, 0);
size--;

s
#ifdef DEBUG_OFL
*(volatile uint32_t *)0x24048624 &= ~(1<<5);
#endif
return status;
3
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Function Description

» Mandatory function. Must be present to make OFL(Open Flash Loader) detected as valid.

» Programs flash. The block passed to this function is always a multiple of what is indicated as page size by FlashDevice.PageSize.
 This function can rely on only being called with destination addresses and NumBytes that are aligned to FlashDevice.PageSize.

« |n this function, we call the boot loader APIs, to load the M4 and TA firmware for the common flash radio board.

API: rsi_device_init
Source File: rsi_device_init_apis_flm.c

Prototype:

int32_t rsi_device_init(uint8_t select_option);

Description
This API power cycles the module and sets the boot up option for module features. This API also initializes the module SPI.

Parameter

Parameter Description
select_option RSI_LOAD_IMAGE_I_FW : To load Firmware image

RSI_LOAD_IMAGE_I_ACTIVE_LOW_FW : To load active low Firmware image.
Active low firmware will generate active low interrupts to indicate that packets are pending on the module,
instead of the default active high.

RSI_UPGRADE_IMAGE_I_FW : To upgrade firmware file

ERASE_COMMON_FLASH : To Erase the Common flash region.

Return Values
Value Description

0 Successful execution of the command

Non Zero Value -1: Failure

Example

if (!board_ready)
{
status = rsi_device_init(RSI_UPGRADE_IMAGE_I_FW);
if (status !'= RSI_SUCCESS) {
return status;

}

API: rsi_bl_select_option
Source File: rsi_device_init_fim.c

Prototype:

intl6_t rsi_bl_select_option(uint8_t cmd);

Description

This APl is used to send firmware load requests to TA or update default configurations.

Parameter

Parameter Description

cmd Type of configuration to be loaded
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Return Values

Value Description

0 Success
<0 Failure
Example

uint8 t cmd = LOAD_NWP_FW;

status = rsi_bl_select_option(cmd);

API: rsi_bl_upgrade_firmware
Source File: rsi_device_init_fim.c

Prototype:

intl6_t rsi_bl_upgrade_firmware(uint8_t *firmware_image, uint32_t fw_image_size, uint8_t flags);

Description

» This API upgrades the firmware in the module device from the host. The firmware file is given in chunks to this API.
» Each chunk must be a multiple of 4096 bytes unless it is the last chunk.

* For the first chunk, set RSI_FW_START_OF_FILE in flags.

* For the last chunk set RSI_FW_END_OF_FILE in flags.

Parameters
firmware_image This is a pointer to firmware image buffer
flags 1-RSI_FW_START_OF_FILE
2 -RSI_FW_END_OF_FILE
Set flags to
1 - If it is the first chunk
2 - If it is last chunk,
0 - For all other chunks
fw_image_size This is the size of firmware image

Return Values

Value Description

0 Successful execution of the command
Non Zero Value -1: Failure

Example

rsi_bl_upgrade_firmware(fw_image, FW_IMG_SIZE, 1);

API: rsi_bootloader_instructions
Source File: rsi_device_init_flm.c

Prototype:

intl6_t rsi_bootloader_instructions(uint8 t type, uintl6_t *data);
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Description

This APl is used to send boot instructions to TA.

Parameters
Parameter Description

type Type of the instruction to perform
data Pointer to data which is to be read/write
Return Values
Value Description
0 Success

Failure

Non Zero Value

Example
status = rsi_bootloader_instructions(RSI_REG_READ, data);
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4.2.2 EraseChip APIs

The below code block explains the EraseChip operation.

*

EraseChip
Function description: Erases the entire flash.
Return value

== 0 O0.K.
== 1 Error

ok kX F XN\

7
#iT SUPPORT_ERASE_CHIP
int EraseChip(void) {
int status =RS1_SUCCESS;
//Send the common flash erase command to the TA
status = rsi_device_init(ERASE_COMMON_FLASH);
if(status==RS1_SUCCESS)
return RSI_OK;
else
return O;

s
#endif

Function description:
» This function is used to Erases the entire flash for the common flash radio board.

API: rsi_device_init
Source File: rsi_device_init_apis_fim.c

Prototype :

int32_t rsi_device_init(uint8_t select_option);

Description
This API power cycles the module and sets the boot up option for module features. This API also initializes the module SPI.

Parameter

Parameter Description

select_option ERASE_COMMON_FLASH: To Erase the Common flash region.

Return Values

Value Description

0 Successful execution of the command
Non Zero Value -1: Failure
Example

status = rsi_device_init (ERASE_COVWON _FLASH) ;
if(status==RS1_SUCCESS)
return RSI_OK;
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