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1 Brief Introduction

“Telink Burning and Debugging Tool (BDT)" applies to all engineers who want to develop applications based
on Telink SoCs including 8267, 8269, 8266, 8232, 8233, 8366, 836, B85M series and B91M series.

This document serves as a guide on how to use the “Telink Burning and Debugging Tool (BDT)".

1.1 Function Overview

During SDK development, by using “Telink Burning and Debugging Tool (BDT)", firmware can be directly
downloaded into the target board (e.g. development board) via "USB” mode or “Burning EVK” (abbreviated
as EVK) mode.

Its main functions include “Erase flash sector”, “Download firmware”, “Activate MCU when communication
failed”, "Access memory space including Flash/ Core/ Analog/ OTP”, “Read/Write global variable” and “View
USB log”.

Device File View Tool Help

& Setting 0 Erase § Download 4 Activate | I® Run I Pause W Step Q PC 2 Singlestsp v | ' Reset @ manualmode * |} Clear

10 b 10 602 05 | Stal 602 33 B Start

L Download ‘ Sé& Tdebug ‘ = Log windows ‘

F 3

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3
\

Figure 1.1: Main interface
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2 Operation Guide

2.1 Download Firmware

2.1.1 Connect Hardware

Before using “Telink Burning and Debugging Tool (BDT)”, it's needed to connect the target board with PC.
There are two methods to connect the target board with PC, as shown below.
Method 1: Directly connect the target board with PC via USB.

This method only applies to target board with USB interface and MCU supporting USB function, e.g. a dongle
board.

Figure 2.1: Connect target board with PC directly

Method 2: Connect the target board with PC via Telink "Burning EVK” TLSR8266BR56.

(1) Connect “Burning EVK” with PC via USB. Observe the indicator light of “Burning EVK”, the indicator
light flashes once, indicating that "“Burning EVK" is successfully connected to the PC.

AN-18101200-E6 13 Ver1.5.0
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Caps Lock

3V3 flCK
SWM o DO

GND =D 1
SW5 PelCN
VPP e TX

Telink ™~ | | o

RST 5SW1 Swe

Figure 2.2: Connect “Burning EVK” with PC

(2) Connect target board with “Burning EVK".
There are two methods to connect the target board with the “Burning EVK”".
a. Connect the target board with the “Burning EVK” via USB interface directly, as shown below. This

connection method only applies to target board with USB interface and MCU supporting USB function,
e.g. @ dongle board.

AN-18101200-E6 14 Ver1.5.0
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Figure 2.3: Connect target board with "Burning EVK” via USB

b. Connect the target board with the *Burning EVK” via Swire (single wire) interface, as shown below.

AN-18101200-E6 15 Ver1.5.0
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Caps Lock

e Telink

RST 5wl 5WZ

Figure 2.4: Connect target board with “Burning EVK” via Swire

Please refer to Telink document "AN_18010500_User Guide for Telink Burning EVK TLSR8266BR56" for the
detailed quide of TLSR8266BR56.

After connecting the target board to PC via USB method or “Burning EVK” method, there are two methods
to download firmware into the target board, which respectively correspond to the two hardware connection
methods above.

2.1.2 Connect Device

Before downloading firmware into the target board, please ensure that the device have been found by BDT
as the following figure.

AN-18101200-E6 16 Ver1.5.0
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Figure 2.5: Burning and Debugging Tool

If BDT does not find the device, as shown below, you can click “Refresh” to check the available devices.
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Figure 2.6: Check available devices

If BDT finds more than one device, all devices will be listed as shown in the figure below. After clicking the
button “Refresh”, the first device will be connected to BDT by default. If you want to connect other devices,

you can select the specified device as shown below.
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Figure 2.7: Select the specified device

2.1.3 Download Firmware to “Flash” via "USB” Mode

Before using “USB” mode to download or debug MCU, please ensure that the specified MCU supports USB
function and its USB function is available. Refer to section 5 Function Support List for details.

Then user can follow the guide in this section to download firmware into specific flash space of the target
board via "USB” mode.

Step 1: Select chip type of the target board, e.g. 8258 (default option). The following two methods are
supported.

+ Method 1: Use the drop-down menu to select chip type.

« Method 2: Press the shortcut key combination “Ctrl + Q" to switch chip type.

Note:

All chip type options and default options can be configured in the “config.ini” file.
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Figure 2.8: Select chip type

Step 2: Select the download mode as "USB” and the following two methods are supported.

« Method 1: Use the drop-down menu to select USB download mode.

* Method 2: Press the shortcut key combination “Ctrl + W” to switch to USB download mode. The
drop-down menu will automatically show the current download mode after each switch.

Note:

All download modes and default options can be configured in the “config.ini” file.
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Figure 2.9: Select download mode as “USB”

Step 3: Click the “Setting” button to open the setting dialog window, and select the “Flash” option. The user
can use any of the following methods to set the flash start address offset of the target firmware storage,

e.g. 0x000000 (default option).
+ Method 1: Use the “Download Addr” drop-down menu to select the available offset options.
+ Method 2: Enter the offset address in the edit box for “Download Addr”.

Note:

+ All settings and default options can be configured in the “config.ini” file.

« The user can also configure the "SRAM”/*OTP” setting option to download the target firmware to
the target area in the SRAM or OTP.
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Figure 2.10: Select starting offset address

Step 4: Select the target firmware file to be downloaded into the target board.

(1) Click File -> Open to open the file select window.
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Figure 2.11: Open file select window

(2) In the file select window, select the target bin file (e.g. Telink.bin) and then click the “Open” button.
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Figure 2.12: Select target file and open new file path

The file path will be displayed at the bottom of the main interface. Every time a new file path is opened
via the file selection window, it will be added to the submenu of “File->Reopen”. This simplifies firmware
selection in subsequent operations by allowing the user to directly select the target file path in the submenu
of “Reopen”.
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Figure 2.13: Directly select target file path in the submenu of “Reopen”

Step 5: Check the connection status between the target board and the PC to make sure it is working
properly.

« If the connection status is normal, the left bottom of the main interface will display “usb device: ok”
or “evk device: ok”.

« If the left bottom of the main interface displays “usb device: not found”, it indicates the connection
between the target board and the PC is not available.
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Figure 2.14: Connection status indication

Step 6: Download the selected file into the target board.

By clicking the “Download” button, the selected firmware file will be downloaded into the specified flash
space of the target board via USB mode. The Log window will display the corresponding log information,
as shown below.
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Figure 2.15: Download firmware into Flash via USB mode

Step 7: Reset MCU to make the newly downloaded program run without the need to power cycle MCU
(unplug/plug from Burning EVK). User can follow either of the following two methods to make MCU boot
and run.

« If *manual mode” is selected via the drop-down menu, after the firmware burning, the user can click
the “Reset” button in the top right corner of the tool to manually reset the MCU.

Device File View Tool Help

Dioxs - @uss- ©seting @ ase 8 Dowkad + actuate I fun M pmse W stp QAC #f Srgester - | € peset @ monuaimode <| b e

n » 0 0 com ] w  w W w® e

4 cowrioad I Tdebug E Logwindons

[13:51:00]:

reset mcu

ush device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.16: Manual reset MCU

« Users can also select “auto mode” via the drop-down menu before firmware burning, so as to enable
auto reset after firmware burning.
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Figure 2.17: Auto reset MCU

2.1.4 Download firmware into "Flash” via "EVK” mode
Before using "EVK” mode to download firmware, please ensure that target board is connected to PC via
“Burning EVK” method and the single wire communication of the target board is established.

User can follow the guide in this section to download firmware into specific flash space of the target board
via "EVK” mode.

Step 1: Select chip type of the target board, e.g. 8258 (default option). The following two methods are
supported.

« Method 1: Use the drop-down menu to select chip type.

+ Method 2: Press the shortcut key combination “Ctrl + Q" to switch chip type, the drop-down menu will
automatically display the current type after each switch.

Note:

All chip types and default options can be configured in the “config.ini” file.
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Figure 2.18: Select chip type

Step 2: Select download mode as "EVK”, the following two methods are supported.

« Method 1: Use the drop-down menu to select "EVK” download mode.

« Method 2: Press the shortcut key combination “Ctrl + W” to switch to "EVK” download mode. The
drop-down menu will automatically show the current download mode after each switch.

Note:

All download modes and default options can be configured in the “config.ini” file.
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Figure 2.19: Select download mode as “EVK”

Step 3: Click the “Setting” button to open the setting dialog window, and select the “Flash” option. The user
can use any of the following methods to set the flash start address offset of the target firmware storage,
e.g. Ox000000 (default option).

+ Method 1: Use the “Download Addr” drop-down menu to select the available offset options.

« Method 2: Enter the offset address in the edit box for "Download Addr”.

Note:

 All settings and default options can be configured in the “config.ini” file.
* The user can also configure the "SRAM”/*OTP” setting option to download the target firmware to
the target area in the SRAM or OTP.
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Figure 2.20: Open the “Setting” Dialog

Step 4: Select the target firmware file to be downloaded into the target board.

User can select the target file via the “File -> Open” or “File -> Reopen” (if it's available in the submenu),
the file path will be visible at the bottom of the main interface.
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Figure 2.21: Select the target file
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Figure 2.22: Select bin file

Step 5: Check the connection status between the target board and the PC to make sure it is working
properly.

« If the connection status is normal, the left bottom of the main interface will display “usb device: ok”
or “evk device: ok”.

+ If the left bottom of the main interface displays “usb device: not found”, it indicates the connection
between the target board and the PC is not available.
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Figure 2.23: Check connection status

Step 6: Download the selected file into the target board.

By clicking the “Download” button, the selected firmware file will be downloaded into the specified flash
space of the target board via "EVK” mode. The Log window will display the corresponding log information,
as shown below.
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Figure 2.24: Download firmware into Flash via "Burning EVK” mode

Step 7: Reset MCU to make the newly downloaded program run without the need to power down the MCU.
User can following either of the following two methods to make MCU boot and run.

« If *manual mode” is selected via the drop-down menu, after the firmware burning, the user can click
the “Reset” button in the top right corner of the tool to manusally reset the MCU.

AN-18101200-E6 34 Ver1.5.0



i Telink

ﬁ%:E

Telink Burning and Debugging Tool (BDT) User Guide

o BDT connect to 1usb®#wnd_248a8ipid_5320#68:c0f0d7 38082+ 28d78fad-5a12-11d1-ae5kb-0000 | (=] x |

Device File View Tool Help

& Setting 0 Erase § Download 4 Activate I® Run I Pause W Step Q PC 2 Singlestsp v | ' Reset @ manualmode * |} Clear

1 Download Sﬁ Tdebug ‘ = Log windows ‘
TC32 EVK : Swire OK -

Flash Sector (4K) Erase at address 0
Flash Page Program at address 0 .
Flash Page Program at address 400

Flash Page Program at address 800

Flash Page Program at address 00

Flash Sector (4K) Erase at addressz 1000

Flash Page Program at address 1000

Flash Page Program at address 1400

Flash Page Program at address 1800

Flash Page Program at address 1c00

Flash Sector (4K) Erase at address 2000

Flash Page Program at address 2000

Flash Page Program at address 2400

Flash Page Program at address 2800

Flash Page Program at address 2c00

Flash Sector (4K) Erase at address 3000

Flash Page Program at address 3000

File Download to Flash at address 0x000000: 12444 bvtes
Total Time: 1092 ms

m

[17:03:55]:

reset mcu

4 F

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.25: Manual reset MCU

« Users can also select “auto mode” via the drop-down menu before firmware burning, so as to enable
auto reset after firmware burning.
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Figure 2.26: Auto reset MCU

2.1.5 Download firmware into "SRAM” or "OTP”

By default, the “Setting” option is set as “Flash”, i.e. by clicking the “Download” button, the target firmware
will be downloaded into the “Flash” space of the target board.

User can also change the “Setting” option to "SRAM" or "OTP”. In this case, by clicking the "Download” button,
the target firmware will be downloaded into the target board’s "SRAM” or “OTP” space correspondingly.

For the TLSR8258, the SRAM start address of the target firmware is Ox040000. For other Telink’s SoCs,
the SRAM start address of the target firmware is 0xO08000. Of course, the user can set other addresses
in the edit box as needed.

After the target file is downloaded successfully, the target board will not automatically run the new firmware
in *manual mode”, so user needs to click the "Reset” button to make program boot. User can also select
“auto mode” via the drop-down menu before downloading, so as to enable auto MCU reset.
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Sram Page Program at address 842 oo e

Sram Page Program at address 842 Erase Flash Addr(H): |0

Sram Page Program at address 842 o

Sram Page Program at address 842 Sector Erase Size(K): |312

Sram Page Program at address 842 Sram Start Addr(H): 40000 -
Sram Page Program at address 842 =
Sram Page Program at address 842 J

Sram Page Program at address 842b00

Sram Page Program at address 842¢00

Sram Page Program at address 842400

Sram Page Program at address 842e00

Sram Page Program at address 84200

File Download to SRAM at address 0z840000: 12444 byvtes
I 1 Time: 78 -

program run

m

F 3

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.27: Download firmware to "SRAM” via “auto mode”

If target board supports OTP function, user can download firmware into *OTP”. Refer to section 5 Function
Support List for details.

2.1.6 Multi-address Download
Sometimes, it is necessary to download more than one firmware into different addresses of Flash, SRAM or
OTP.

For example, users can follow the steps below to download “Telink.bin” to the addresses *Ox000000” and
*0x005000" of Flash.

Step 1: Select the target memory space (such as Flash) to store the firmware to be downloaded.
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( e
T oo LR TR T e T e 00 S IR = )
Device File View Tool Help

& Setting 0 Erase § Download 4 Activate | I® Run I Pause W Step Q PC 2 Singlestsp v | ' Reset e automode v | & Clear
bo 10 b0 10 Po2sws | 602 06 502 88 » Start

1 Download ‘ Sﬁ Tdebug ‘ = Log windows ‘
% Setting = & |

| @ FLASH () SRAM @ omP

Download Addr{H): 0 -
Erase Flash Addr(H): 0 -
Sector Erase Size(K): 512 -
som sat AdeTH)

il b
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.28: Select target space

Step 2: Click “Tool -> Multi-address download” or press the shortcut key “Ctrl+P”, so as to open the “Multi-
address Download” interface.
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BDT connect to liusb#vid_248a8pid_5320#68:c0f0d73&8108:2#{28d78fad-5a12-11d1-ae5b-0000f803a8c2

(i e |

Device FEile View | Tool| Help
£ g2583 = " EVK Memory Access Ctrl+M + Activate | I® Run I Pause W Step Q PC 2 Singlestsp v | ' Reset e automode v | & Clear
User-defined Button Ctrl+B
50 0 | Conline toput s w0 602 .
M Multi-address download Ctrl+P Sﬁ Tdebug ‘ B o ‘

[17 00,207

resl 4 Multi-address Download =& 23

[17 l T add l l * Del l l nFiIe l l @Cal‘ l l‘ Download [ () Reset l

res|

NO. Start Address(H) File Path File Size(Bytes) End Address{H)
1
] )
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3
Figure 2.29: Open “Multi-address Download” interface
Step 3: Click the “"Add” button so as to add firmware file and set target address.
K B

4+ Multi-address Download Elﬂlg
I * add | l * el l [ [# File l l & cal. l l 4 Download l () Reset l
MO. Start Address(H) File Path File Size(Bytes) End Address{H)
1
2 |

Figure 2.30: Add firmware file and set target address

Step 4: Add the path of firmware 1 to the list and set the offset of starting address to store this firmware.

(1) First, select the first line (No.1), and click the “File” button to add target bin file (e.g. “Telink.bin”) to

the list. The corresponding directory will be shown in the “File Path” column.
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F B
4 Multi-address Download E@g
l ¥ add l l * Del I [ u File l l @ Cal. I l .‘ Download l O‘ Reset I
MO, Start Address(H) File Path File Size(Bytes) End Address{H)
1 | '
2
Figure 2.31: Add firmware
4 Multi-address Download = @ 2|
l * add l l * el I [ n File ] l @ Cal. I l .‘ Download l O‘ Reset I
MO. Start Address(H) File Path File Size(Bytes) End Address{H)
1 IC:",Users\,ﬁdministratcr‘i]esktop\.temp‘l.Telink.bin I
2

Figure 2.32: Show bin file path

(2) Then set the offset of starting Flash address to store this firmware in the “Start Address(H)” column.

To ensure that the target area for firmware storage is valid, the tool will automatically calculate the size
and end address of the firmware, and then show the calculation result in the “File Size(Bytes)” and “End

Address(H)” column.
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4 Multi-address Download =G % |
l ¥ add l l * Del I [ u File l l @ Cal. I l .‘ Download l O‘ Reset I
MO, Start Address(H) File Path File Size(Bytes) End Address{H)
1 C:\Users\Administrator \Desktop\tempTelink. bin
2
Figure 2.33: Set offset address
F B
4 Multi-address Download E@g
l * add l l * el I [ n File l k @ Cal. J l .‘ Download l O‘ Reset I
MO. Start Address(H) File Path File Size(Bytes) End Address{H)
1 0x000000 Ci\Users\Administrator \Desktop \temp{Telink. bin [ 17278 0x0437C ]
2

store this firmware.

Figure 2.34: Show calculation results

Step 5: Refer to step 4 to add the path of firmware 2 to the list and set the offset of starting address to

AN-18101200-E6

41 Ver1.5.0



Telink

Telink Burning and Debugging Tool (BDT) User Guide

-

4 Multi-address Download = | &= PG
l ¥ add l l * Del I [ n File l [ @ Cal. ] l ‘ Download l o Reset I
MO, Start Address(H) File Path File Size(Bytes) End Address{H)
1 0x000000 C:\Users\Administrator \Desktop\tempTelink. bin 17276 0x0437C
2 I 0x005000 C:\Users\Administrator \Desktop\temp{Telink. bin 17276 0x0337C ]

Figure 2.35: Add the path of firmware 2

Step 6: Click the "Download” button to download the added firmware 1 and firmware 2 into the specific

memory location of the target board.

-
4 Multi-address Download

- mﬂg

l * add l l * pel l [ [# File l l & cal.
MNO. Start Address(H) File Path

1 0 C:\Users\Administrator \DesktopiTelink. bin
2 20000 Ci\Users\Administrator \Desktop{Telink2.bin

File Size(Bytes) End Address{H)
12444 0x0308C
9748 Ox22614

Figure 2.36: "Download” button

Flash Page Program at address 1800
Flash Page Program at address 1c00
Flash Sector (4K) Erase at address
Flash Page Program at address 2000
Flash Page Program at address 2400
Flash Page Program at address 2800
Flash Page Program at address 2c00
Flash Sector (4K) Erase at address
Flash Page Program at address 3000
File Download to Flash at address 0x000000:
Total Time: 1186 ms

2000

3000

12444 bvtes

m

Figure 2.37: Start downloading firmware 1
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[17:14:39]:

TC32 EVK : Swire OK

Flash Sector (4K) Frase at address ZOODO
Flash Page Program at address 20000
Flash Page Program at address 20400
Flash Page Program at address 20800
Flash Page Program at address 20c00
Flash Sector (4K) Erasze at addres= 21000
Flash Page Program at address 21000
Flash Page Program at address 21400
Flash Page Program at address 21800
Flash Page Program at address 21¢00
Flash Sector (4K) Erase at address 22000
Flash Page Program at address 22000
Flash Page Program at address 22400

File Download to Flash at address 0x020000: 9748 bvtes
Total Time: 873 ms

m

F b

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.38: Start downloading firmware 2

Step 7: After downloading all firmware into the target board, click the “Reset” button to make program run
without the need to power cycle the target board.

r b |

I Multi-address Download L . =R X
l T add l l * Del I [ | ® File l l & cal. I l 4+ Download I () Reset I

MO, Start Address(H) Filz Path File Size(Bytes) End Address{H)

1 0 Ci\Users\Administrator \Desktop\Telink. bin 12444 0x0305C

2 20000 C:\Users\Administrator \DesktopiTelink2. bin 9743 0x22614

Figure 2.39: Reset

2.1.7 OTP Start Information Download

(1) Configure OTP clock, take the chip 8208 as an example, OTP address 0x3ff8 write data Ox060301bf.
« Function: Write the MCU digital reqister Ox603 to Ox01 to configure OTP clock.
(2) Start code, take the chip 8208 as an example, OTP address Ox3ffO write data Ox060298bf.

« Function: Write the MCU diqital register Ox602 to 0x98, the MCU starts the execution of the code,
and the program starts to run.

(3) Move the code into RAM, take the chip 8208 as an example, OTP address Ox3ff4 write data
0Ox0001f03f.
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« Function: MCU moves the contents of the first 7936 bytes in OTP from address O to address O of RAM.
« Data length = Ox1fO * 16 = 7936 bytes

The following method can be used to calculate the size of the program that the OTP needs to move into
ram.

When the OTP is powered on for the first time, both the vector and ram code fields need to be moved to
the ram. The calculation formula for the size of these two fields is:

The base address of the LMA of the ram code + ram code size (the reason why the vector size + ram_code
size is not used for calculation is that there may be alignment factors that cause the size to be calculated
incorrectly)

Because the length information in the start information is: actual length/16. Therefore, the general calcu-
lation formula of the length information in the start information is summarized as follows:

((The base address of the LMA of the ram code + ram code size) (16 bytes alignment)) / 16

So the final calculation formula of the following Ist file is: 0x220 + OxAEC, the size after 16 bytes alignment
is 3344, 3344 / 16 = 209(0xd1)

Just write the data 0x0O000d13f to the corresponding OTP address Ox3ff4.

& C/C++ - B8O_Driver_Demo/PM_Demo/PM_Demolst - Eclipse
File Edit Source Refactor Navigate Search Project @ Ielink Tools Run Window Help

Ci~ Gl idR @EravErGy Ay  HBvO-v Qv @SS~ @ Hi~ - -
[t5 Project Explorer = % |« T = O)(B PM_Demo.lst =g
& B8O_Driver_Demo | ~
# Binaries BEUiDr::LveriDemo.elf: file format elf32-littletc32
& Includes B8O Driver Demo.elf

architecture: tc32, flags 0x00000112:

Ea boot EXEC_P, HAS_SYMS, D_PAGED
(& common start address 0x00000000
G drivers
& DUT_Test Program Header:
& PM_Demo LOAD off  0x00008000 vaddr 0x00000000 paddr 0x00000000 align 2%*15
& boot filesz 0x00001438 memsz 0x00001438 flags r—x
& common LOAD off  0x00009700 vaddr 0x00841700 paddr 0x00001438 align 2%*15S
B filesz 0x00000038 memsz 0x00000140 flags rw-
& drivers private flags = 0: [APCS-32] [FPA float format]
= vendor
O B80_Driver_Demo.elf - [none/le] sections:
> makefile 1dx Name size ™A 20 File off Algn
 objects.mk 0 .vectors 00000220 00000000 00000000 00008000 2%%4
& PM Demoubin CONTENTS, ALLOC, LOAD, READONLY, CODE
T P 1 .ram code 00000220 00008220 2%*2
_ - . CONTENTS, ALLOC, LOARD, REARDONLY, CODE
€ PM_Demot.bin 2 .text 00000638 D00000e00 00000200 00008e00 2%%4
& sources.mk CONTENTS, ALLOC, LOAD, READONLY, CODE
o vendor 3 .retention_data 00000030 00841700 00001438 00009700 2%+2
boot.link CONTENTS, ALLOC, LOAD, DATA
4 .data 00000008 00841730 00001468 00009730 2%+2
CONTENTS, ALLOC, LOAD, DATA
5 .bss 00000190 00841740 00001478 00009738 2%%4
ALLOC
6 .comment 0000001a 00000000 00000000 00009738 2%+0

CONTENTS, READONLY
7 .TC32.attributes 00000010 00000000 00000000 00009752 2**0
CONTENTS, READONLY
SYMBOL TABLE:
00000000 1 d .vectors 00000000 .vectors
00000220 1 d .ram code 00000000 .ram code v

[£l Problems & . &I Tasks| B Console| = Properties
0 items

Description Resource Path Locati.. Type

Figure 2.40: [st file

Taking the chip 8208 as an example, users can download the OTP start information according to the follow-
ing steps.

Step 1: Open the BDT tool and select the 8208 chip.
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%' BDT connect to : No availble Device - O X
Device File View Tool Help
{iams | “WeEWK - | @ Seing (# Erase 1§ Dowrload + Actvate | IP Run Il Pause W Step Q PC 2 Singlestep | © Reset @ mepuaimode + | & Clear
i o o o Y . =
4 Download WY Tdebug ‘ = Logwindows
|
Version : 5.6.0

usb device: not found File Path: E:\workspace\20220309_8278\telink_b85m_driver_src\project\tlsr_tc32\B87\DUT_Test\DUT_Test.bin

Figure 2.41: Select chip

Step 2: Click Tool -> Memory Access, enter the start information and its length to be written in the OTP
address, and press the “Enter” key in the data edit box, the corresponding information will be burned into

the OTP address.
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& BDT connect to : No availble Device — O X
Device File View Tool Help
|:| 8208 ~ " EWK - @ Setting a Erase § Download * Activate I» Run Il Pause W Step Q PC #¥ Singestep ~ | C Reset @ mapualmode - | & Clear
lbo D | oo | [ 2 sws m stal 502 83 B Start
4 Download #% Tdebug = Log windows

4 Memory Access et

[s208 v [ew ~| for v| |12 v

addr:

usb device: not found File Path: E:\workspace\20220309_8278\telink_b85m_driver_src\project\tlsr_tc32\B87\DUT _Test\DUT_Test.bin Version : 5.6.0

Figure 2.42: OTP start information download

2.2 Erase Flash Sector

The “Erase Flash Sector” function is used to erase specific Flash space starting from specific address in 4kB
units.

For example, to erase 64kB Flash space starting from address 0x040000, user can follow the steps below.
Step 1: Click the “Setting” button to open the Setting dialog. Select the “Flash” setting option.

To set the starting address of Flash space to be erased, e.g. 0x040000 (default option: Ox000000), user
can either select the offset option (if available) via the drop-down menu of “Erase Flash Addr” or directly
input offset address in the edit box.
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| s BDT connect =[O
Device File View Tool Help
§% g258 = “w EVK v | @ Setting 0 Erase § Download 4 Activate | I® Run I Pause W Step Q PC 2 Singlestsp v | ' Reset e automode v | & Clear

1 Download ‘ i85 ‘

8% Tdebug = Log windows ‘

’
% Setting ==

@) FLASH () SRAM © ot
Download Addr(H): 0 -

Erase Flash Addr(H):

4

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin

Version : 5.4.3

Figure 2.43: Select starting address

Step 2: To set the size of Flash space to be erased in 4kB units, e.g. 64kB (default option: 512kB), user can

either select the size option (if available) via the drop-down menu of “Sector Erase Size” or directly input
the size in the edit box.
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-

- || O x
Device File View Tool Help

& Setting 0 Erase § Download 4 Activate | I® Run Il Pause W step Q PC 2 Singlestep -

¢ Reset e automode = | & Clear
1 Download ‘ Sﬁ Tdebug ‘ = Log windows ‘
-
% Setting ==
@) FLASH () SRAM ® otP

Download Addr(H): 0 -
Erase Flash Addr{H): 0 -
Sector Erase Size(K):

Sram Start Addr(H):

] [
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.44: Set erase size

Step 3: Click the “Erase” button to start erasing the specified Flash space of the target board.

AN-18101200-E6

48 Ver1.5.0



Telink Burning and Debugging Tool (BDT) User Guide

Device File View Tool Help

& Setting |0 Erase |L Download ¥ Activate | I® Run Il Pause W step Q PC 2 Singlestep - & Cear

ba 10 b 10 o SWs 602 0g 602 a8 » Start

1 Download ‘ Sﬁ Tdebug ‘ = Log windows ‘

C Reset @) automode -

[17:20:19]:
TC32 EVK : Swire 0K

Flash Sector (4K) Erase at address: 40000
Flash Sector (4K) Erase at address: 41000

Flash Sector (4K) Erase at address: 42000 - . -
Flash Sector (4K) Erase at address: 43000 % Setting =1=
Flash Sector (4K) Erase at address: 44000

Flash Sector (4K) Erase at address: 45000 @) FLASH () SRAM © TP
Flash Sector (4K) Erase at address: 46000 Download Addr(H): © -
Flash Sector (4K) Erase at address: 47000

Flash Sector (4K) Erase at address: 48000 Erase Flash Addr(H): 40000 -
Flash Sector (4K) Erase at address: 49000 Sector Erase See(K): & ]
Flash Sector (4K) Erase at address: 4a000

Flash Sector (4K) Erase at address: 4b000 Sram Start Addr(H): 40000

Flash Sector (4K) Erase at addreszsz: 4c000

Flash Sector (4K) Erase at address: 4d000 ~

Flash Sector (4K) Erase at address: 4e000
Flash Sector (4K) Erase at address: 4f000
Total Time: 905 ms

4 »

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.45: Erase 512kB flash space starting from 0xO00000

2.3 Flash De-protection

After the Flash is write-protected, it will lead to unsuccessful erasing and burning, so it is necessary to
remove the protection before operating the Flash. The steps to remove the protection from Flash are as
follows. (This function has been supported since version v5.7.0)

Step 1: Open the BDT tool and select the chip type.

"

Step 2: Click the “Unlock” button, and “Flash remove protection successfully
that the protection was removed successfully.

appears in the log, indicating
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& BDT connect to Twusb#vid_248a8pid_8266%68:1af17960808:3%{28d78fad-5a12-11d1-ae3b-0000f803a8c2} - [m} >

Device File View Tool Help

6F 8267 - "W EVK = | @ Setting 0 Erase 4 Download 4 Activate ™ Run Il Pause W Step Q PC #f Singlestep ~ | @ Reset @ manualmode = | b Clear

E| Unlock D Cache
bo 10 | [bo | [w | 2 sws 502 m st 502 B Start

| L Download Sé& Tdebug = Log windows

[14:37:09]:
TC32 EVK: Swire ok!

[14:37:13]:

IFlash remove ;rotection successfully! |
otal lime: ms

evk device: ok File Path: DASVN\BDT\Test\BDT_Test_Flash_Lock Cache_20220601\test file\Bin\8267\8267_Debug.bin Version : 5.7.0

Figure 2.46: Flash remove protection

2.4 Cache Analyze

When the chip is powered on to carry the code, if the code to be run is not in the cache, it will automatically
read the function from Flash or OTP into the cache. This function is mainly to analyze which address of the
flash the cache move code fetches data from, and what the data content is, and compare the analyzed data
with the original data to determine whether the cache move code is correct. The premise of this function is
that the chip has downloaded the program and runs it, and then parses it through the following steps. (This
function has been supported since version v5.7.0)

Step 1: Open the BDT tool, select the chip type and choose the firmware that the chip needs to download.
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& EDT connect to T:usb#vid_248a8ipid_8266#68:1af179608:08:3#{28d78fad-5a12-11d1-ae5b-0000f803a8c2) — [} s |

Device iew Tool Help

258 = " EVK -+ | @ Setting 0 Erase 4 Download 4 Activate ‘ I® Run Il Pause W Step Q PC 4 Singlestep = | O Reset @ manualmode * | Clear
E| Unlock | D Cache
[bo | [0 | [bo | [w | | csws | o2 | [os | B stal 602 » Start ‘
I L Download ‘ Eé& Tdebug ‘ = Log windows ‘
I X
T « test file » Bin » 8258 v | D P TE 8258 REE
|y SR = @ @
O N =R EmHE =3
N ElE ] 2022/6/1 22:01 ik
m i I 8258 Debua Demao.bin I 2022/6/1 19:22 BIN 3745
= BR
=
¥ =
) =%
W =F
e THEEESE (C)
- S (D) v < >
ILEE(N): | 8258 Debug_Demo.bin V| bin (*.bin} ~
Open 1T3H0) B
evk device: ok File Path: DASVN\BDT\Test\BDT_Test Flash_Lock_Cache_20220601\test_file\Bin\825848258_Debug_Demao.bin Version : 5.7.0

Figure 2.47: Bin file selection

Step 2: Click the “Cache” button. In the figure below, the marker “1” is the flash address where the moving
code is located; the marker “2” is the data stored in the corresponding flash address; the marker “3” rep-
resents the test result. "OK” means the data in the moving code is correct; “FAIL" means the data in the
moving code has error.
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& BDT connect to T:usb#vid_248a8ipid_B266#58&334b8bfaf081#(28d78fad-5a12-11d1-2e5b-0000803a8c2} - o X
Device File View Tool Help
fiao7a v “wEWK ~| @ Setting (P Erase § Download + Activate ‘ I Run Il Pause W step Q PC #f Singlestep ~ | © Reset @ manualmode ~ | & Clear
& Unlock ‘ [ cache
[po [10 [po | [w 2 sws 602 m stl s02 P Start

1 Dpownload 5 Tdebug ‘ = Log windows ‘

#Tag_Cache. bin has been saved to 'config’ folder of the tool. # ’

*1D% *Addr @) *Data*? *Resultx € *

[00]]{001000: [|01 b3 1c 40 bf a0 ff al f*f 97 34 99 26 0Ob 1d 40| |0K Cachel BlockO

[01]|000c10: ||03 9f ab 87 1c a0 00 90 5b 9f al 87 40 42 Of 00||OK Cache2 Blockl

[02]]000c20: ||e0 13 84 00 ¢8 60 13 00 5e 32 14 00 eb 60 13 00| |OK Cachel Block2

[03]]000c30: [[9a 05 80 00 9b 05 80 00 5e 32 13 00 51 40 13 00| |OK Cachel Block3

[04]{001040: [|01 b2 13 40 01 b2 14 40 02 b2 13 40 1d Ob 1lc 40| |OK Cache2 Block4

[05]]000c50: |00 65 05 08 ff 97 1c 9c 04 Ob 19 48 3c a2 4a 00| |OK Cachel Block5b

[06]]000c60: ||12 f6 12 fe la 40 00 6d 40 42 Of 00 9b 05 80 00||OK Cachel Block6é

[07]]000c70: ||00 65 ff 97 3d 9d ff 97 e3 9e 00 a0 00 90 b0 99| |0K Cache2 Block7

[08]]000c80: |[42 a0 00 90 11 98 ff 97 53 9f ff 97 el 9f fc 87||0K Cachel Block8 .
evk device: ok File Path: D:ASVN\BDT\Test\BDT Test_Flash Lock Cache_20220601\test file\Bin\8258\8258 Debug_Demo.bin Version : 5.7.0

Figure 2.48: Cache data is correct

In the event of a cache data error, the “rawdata” represents the value of the correct data corresponding to
the flash address; the “status” represents the result of comparing “rawdata” with the data in the cache. If
the “status” is “T”, the data of them is the same; if the “status” is “F”, the data of them is inconsistent.
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& BDT connect to T:usb#vid_248a8pid_8266#68:1af17960&084#{28d78fad-5a12-11d1-ae5b-0000f803a8c2} - O *

Device File View Tool Help

{9 8258 » “w EVK ~ | @ Setting 0 Erase § Download + Activate I® Run Il Pause W Step Q PC #f Siglestep ~ | © Reset @ manualmode v |} Clear
E| Unlock D Cache
[bo | [0 | [bo | [0 | B 2sws § [en2 | [os | B stal 602 » Start
| L Download Sé& Tdebug = Log windows
status: F F F F F F F F F F F F F F F F 2

[62] ffffe0: ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff FAIL Cachel Block62
rawdata: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
status: F F F F F F F F F F F F F F F F

[62] ffffe0: ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff FAIL Cache2 Block62
rawdata: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
status: F F F F F F F F F F F F F F F F

[63]_fffff0- ff ff ff ff ff ff ff £f ff ff ff ff ff ff ff ff FAIl Cachel Block63
rawdata: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
status: F F F F F F F F F F F F F F F F

[63] fffff0: ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff FAIL Cache2 Block63
rawdata: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
status: F F F F F F F F F F F F F F F F

Cache data verification failed! The error area is as follows!
Cachel: [00] [01] [02] [03] [04] [05] [06] [07] [08] [09] [10] [11] [12] [13] [14] [15] [16] [17.
Cache2: [00] [01] [02] [03] [04] [05] [06] [07] [08] [09] [10] [11] [12] [13] [14] [15] [16] [17.

-1 =1

< >

evk device: ok File Path: DASVN\BDT\Test\BDT Test_Flash_Lock Cache_20220601\test_file\Bin\825848258_Debug_Demo.bin Version : 5.7.0

Figure 2.49: Cache data has error

2.5 Activate MCU

The function of “Activate MCU when communication with target board failed” only applies to Swire connec-
tion between "Burning EVK” and target board in "EVK” mode, i.e. it does not support "USB” mode or USB
connection between “Burning EVK” and target board in "EVK” mode.

When firmware burning fails, please ensure the target board is connected with "Burning EVK” via Swire, and
then click the “Activate” button to enable this function to activate the MCU.
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Device File View Tool Help

,,,,, & Setting 0 Erase § Download 4 Activate | I® Run I Pause W Step Q PC 2 Singlestsp v | ' Reset e automode v | & Clear

1 Download ‘ Sé& Tdebug ‘ = Log windows ‘

17:20:56]:

[ictivate 0T

4 F

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.50: Activate MCU

2.6 Debug

After MCU starts running, to access memory space (Flash/Core/Analog/OTP), users can directly press the
shortcut key combination “Ctrl + M” or click “Tool -> Memory Access” to open the “Memory Access” window
as shown in the figure below.
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I BDT connect to Liusb#vid_248a8ipid_5320#68:c0f0d7 38108:2#{ 280

8tad-3alZ-11dl-aedb-000018053a8c2

(i e |

Device File !iewm‘ﬂelp
{3 gasg + M v | Memory Access Cirl+M + Activate | I® Run I Pause W Step Q PC 2 Singlestsp v | ' Reset e automode v | & Clear
ser-defined Button Ctrl+B
Multi-address download Ctrl+P Sﬁ Tdebug ‘ B o ‘
Eﬁ Memory Access = BY
8258 - EVE - CORE - 1 -
addr: 0 - data: 0 -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3
Figure 2.51: "Memory Access” interface
Table 2.1: Introduction of Memory Access
Iltems Value list Default Shortcut
MCU Type 8366/8368/8266/8267/8269/8232/8233/8x5x 8258 Ctrl+Q
Communication Mode EVK(Burning EVK)/USB EVK Ctrl+W
Operation Destination Flash/Core'/Analog?/OTP Core Ctrl+E
Operation Size (Unit: 1/2/4/8/16 1 Ctrl+R
Byte)
Address 0 0 Ctrl+A
Data 0] 0] Ctrl+D

Core includes digital register and SRAM.
2Analog means analog register.
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2.6.1 Access Memory

2.6.1.1 Read Data From Memory Space

To read data from specific memory space (Flash/Core/Analog/OTP), user can follow the steps below:

Step 1: Select MCU type (e.g. “8258") and communication mode (e.g. “EVK") with target board in the
“Memory Access” window.

Note:

If you select *USB” mode to communicate with target board, please ensure that the selected MCU
supports USB function and its USB function is available.

W Step Q. PC ¢ Single step ~ ¢ Reset e auto mode - ﬂ; Clear

L Download ‘ Sé& Tdebug ‘ = Log windows ‘

Eﬁ Memory Access
fp2ss - Ex ~| core - 1 -
addr: 0 * datm: O -
4 b
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.52: Select MCU type and communication mode

Step 2: In the "Memory Access” window select the operation target (e.g. “Core”) and set the operation size
(e.g. “16").

Note:

« If "OTP” is selected as the operation target, make sure that the selected MCU supports “OTP”
function.

» To set the operation size, the user can select the size (if available) via the drop-down menu, or
set the size directly in the edit box.

AN-18101200-E6 56 Ver1.5.0



— .
vl Telink
k‘ Telink Burning and Debugging Tool (BDT) User Guide

» The maximum operation size is TMB.

Device File View Tool Help

D 8258 ~ " EVK - B Setting 0 Erase 3 Downlbad + Activate | I Run Il Pause W Step Q. PC ¢ Single step ~ ¢ Reset e auto mode ~ & Clear
1 Download ‘ Sﬁ Tdebug ‘ = Logwindows

ﬁg‘i Memory Access

3258

addr: 0

4

Version : 5.4.3

evk device: ok File Path: C\Users\Administrator\Desktop\Telink.bin

Figure 2.53: Set operation target and size

Step 3: Move mouse cursor to the “addr” box, and then input the offset of the starting address to be read
(e.g. "Ox040000"). Keep the cursor in the “addr” box, by clicking the “Tab” key, user can read data from
the specified memory space.

Note:

» Every time when clicking the “Tab” key to initiate a memory reading operation, the value of the
editable box will be saved, so that you can directly select it via the drop-down menu next time.
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¢ BDT conne (=] X

Device File View Tool Help

& Setting 0 Erase § Download 4 Activate | I® Run Il Pause W step Q PC 2 Singlestep -

¢ Reset e automode * | Clear

1 Download ‘ Sﬁ Tdebug ‘ = Log windows ‘

[17:24:44]:

040000: 28
Total Time: 16 ms

[17:24:59] : e ——

8258

000602: 05
Total Time:

[17:25:04]:

000000: 1f
Total Time: 31 ms

4

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.54: Set starting address and initiate reading

+ When reading memory space (e.g. Core) larger than 1kB, the read data will be automatically saved
to a file named “Read.bin” under the “user” folder. User can also use specific command line to
change the name of file to save the read data. Refer to section 2.8 Command line for details.
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- BDT connect to lush®vid_248a8ipid_5320#68:c0f0d7 38082 28d78fad-5a12-11d1-ae'

Device File View Tool Help

i asa » “wEVK + | @ Seting (P Erase J Download + Activate | I Run I pause W step Q PC 4 Singlestep v | O Reset @) automode v | A Clear
b0 10 b0 10 802 06 802 88
1 Download “ Sé& Tdebug ‘ = Logwindows ‘

Variable Name Addr Len Value ol fa
adc_vref_cfg 41100 4 casaoces  — [17:28:261: o

eystem clk type 104 ) 000000e4 1024 bytes have finished!

func_before_suspend 41108 4 c2bd610a |A11 1025 bvtes have been Sa\red!l

bit_miscParam 4110c 3 00693626 Total Time: 124 ms

tI_24mrc_cal 4110f 1 00000033

tI_multi_addr 41110 1 0000007d

tick_32k_calib 41112 2 00005e02 B Memory Access (= %
tick_cur 41114 4 Sfccf026

tick_32k_cur 41118 4 916332 528 M M| M e T
pm_long_suspend  4111c 4 31228581 T = U -
g_RFMode 41120 2 0000788a

ate_list 41124 60

chn 41160 1 000000d9

cmd_now 41161 1 00000036

maode 41162 1 000000a4

run 41163 1 00000053

emi_zigbee_tx_packet 41164 48

emi_ble_tx_packet 41194 a8 I - -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.55: Save read data

2.6.1.2 Write Data into Memory Space

To write data into specific memory space, user can follow the steps below:

Step 1: Select MCU type (e.g. “8258") and communication mode (e.g. “EVK") with target board in the
“Memory Access” window.

Note:

If you select *USB” mode to communicate with target board, please ensure that the selected MCU
supports USB function and its USB function is available.
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[543 BDT connect to o x

Device File View Tool Help

& Setting 0 Erase § Download 4 Activate | I® Run Il Pause W step Q PC 2 Singlestep -

¢ Reset e automode * | Clear

1 Download “ Sﬁ Tdebug ‘ = Log windows ‘
ﬁg‘i Memory Access = || —
|8258 M B B ~| core -~ 1025 -

addr: 40000

4

Version : 5.4.3

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin

Figure 2.56: Memory access window

Step 2: In the "Memory Access” window select the operation target (e.g. *Core”) and set the operation size
(e.g. “16").

Note:

« If "OTP” is selected as the operation target, make sure that the selected MCU supports “OTP”
function.

+ To set the operation size, the user can select the size (if available) via the drop-down menu, or
set the size directly in the edit box.
» The maximum operation size is 256 bytes.
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L BEDT cone e
Device File View Tool Help
{4 8258 » “w EVK v | @ Setting 0 Erase § Download 4 Activate | I» Run I Pause MW Step Q PC #f Singlestep v | € Reset e automode = | & Clear
1 Download “ Sﬁ Tdebug ‘ = Log windows ‘
ﬁg‘i Memory Access = || —
8253
addr: 40000
4 ¥ )
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.57: Set operation size

Step 3: Move mouse cursor to the “addr” box, and then input the offset of the starting address to be written
(e.g. "0x040000").
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Device File View Tool Help

¢ Reset e automode * | Clear

1 Download “ Sﬁ Tdebug ‘ = Log windows ‘

& Setting 0 Erase § Download 4 Activate | I® Run Il Pause W step Q PC 2 Singlestep -

ﬁg‘i Memory Access

8258

4

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.58: Offset of the starting address

Note:

When the operation target is selected as “Core”, if the address you set is less than the starting address
of "SRAM”, the target memory space that is actually accessed is digital register; if the address you set
is greater than the starting address of "SRAM”, the target memory space that is actually accessed is
SRAM.

Step 4: Write data to the specified address.

Move mouse cursor to the “data” box, and then input the target data to be written. Keep the cursor in the
“data” box, by clicking the “Enter” key, user can write the specified data into the specified memory space.

Note:

When inputting the data, bytes must be separated from each other with space, as shown below:
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G BDT connect to Lusk

Device File View Tool Help

C Reset @) automode -

,,,,, & Setting 0 Erase § Download 4 Activate | I® Run Il Pause W step Q PC 2 Singlestep - & Cear

1 Download “ Sﬁ Tdebug ‘ = Log windows ‘

[17:45:56]:

[020000: 28 80 00 00 00 00 00 00]

lotal Time: 1o ms

[17:46:00] : fitf Memory Access =hl
Write 8 bytes at address 040000 8258 ~  CORE
Total Time: 10 ms PO 0000 ey

[17:46:04]:

| 040000: 11 22 33 44 55 66 77 88 |

lotal lTime: [o ms

4 F

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.59: Set data and initiate writing

2.6.2 Operate Variable List

Before viewing all global variables, please ensure that the “.Ist” file and the “.bin” file are placed under the
same directory, the following two cases are supported:

Case 1: If only one pair of “.Ist” file and the ".bin” file are placed under the same directory, this ".Ist” file will
be selected automatically.

= Interp_Cscript.Ist 2018/9/11 10:03 LST 30d5 317 KB
|#| Telink.bin 2018/9/11 10:03 BIN 3045 17 KB

Figure 2.60: Case 1

Case 2: If there are multiple “.Ist” files and the “.bin" file are placed under the same directory, the ".Ist" file
with the name same as the selected ".bin” file will be selected automatically.
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| |#] Interp_Cscript.bin 2018/9/11 10:03  BIN 3zf% 17 KB |
|| Interp_Cscript.lst 2018/9/11 10:03 LST =0it 317 KB
8] Telink.bin 2018/9/11 10:03  BIN 3% 17 KB
[ Telinklst 2018/9/11 10:03  LST 3rf% 317 KB

Figure 2.61: Case 2

For example, if you select the “Telink.bin” file, the “Telink.Ist” file will be selected automatically. If there is
no “Telink.Ist” and only one “xxx.Ist” file is placed under the directory of the selected “Telink.bin” file, this
sole “xxx.Ist” file will be selected.

2.6.2.1 Update Variable List

To look all global variables, user can select the “Tdebug” page, move mouse cursor to variable list, and then
right click the mouse to choose “Refresh” or press the shortcut key “F3”. Each time you press “F3”, the
variable list can be updated once.

=)

Device File View Tool Help

ik ss - “wEK - | @ setting (P Erase d Downbad + Activate | I Run Il pause W Step Q PC #F Singlestep - | O Reset @) automode - | A Clear

b0 10 bo 10 602 08 602 88

1 Download “ Sé& Tdebug ‘ = Log windows ‘

Variable Name Addr Len Value |3 <

adc_vref_cfg 41100 4 ca%a9ch4 4

system_clk_type 41104 1 000000e4

func_before_suspend 41108 4 c2bd610a

blt_miscParam 4110c 3 00e936eb

tl_24mrc_cal 4110f 1 00000033

t_multi_addr 41110 1 0000007d

tick_32k_calib 41112 2 00005e02

tick_cur 41114 4 Sfccf026

tick_32k_cur 41118 4 e9f16332

pm_long_suspend 4111c 4 31228581

g_RFMode 41120 2 0000788a

ate_list 41124 60

chn 41160 1 000000d9

cmd_now 41161 1 00000036

mode 41162 1 00000024

run 41163 1 00000053

emi_zigbee_tx_packet 41164 48

emi_ble_tx_packet 41194 48 K . .
evk device: ok File Path: C\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.62: Update variable list
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2.6.2.2 Sort Variables

As needed, user can also right click mouse, and choose the “Sort by address” to sort all variables by address
from low to high (default), or choose the “Sort by name” to sort all variables by ASCII value of variable name
from A to Z (compare the first different character).

{1 8258 » “wEVK v | @ Settng (P Erase b Download + Activate | I» Run I Pause W Step Q PC #f Singlestep v | © Reset @) automode ~ | & Clear
bo 10 b0 10 602 06 602 88
3 Download “ 1% Tdebug ‘ = Log windows ‘

Variable Name Addr Len Value Il <
ad 41100 4 ca%a9c6s

system_clk_type 41104 1 000000e4

func_before_suspend 41108 4 c2bd610a

blt_miscParam 4110c 3 00e936e6

t_24mrc_cal 4110f 1 00000033

tI_multi_addr 41p=a 2 ==t

tick_32k_calib qrf R =

Fer (o ealibe=s

tick_cur 41 il oo

tick_32k_cur 41TTE T TETIESSZ

pm_long_suspend 4111c 4 31228581

g_RFMode 41120 2 0000788a

ate_list 41124 60

chn 41160 1 000000d9

cmd_now 41161 1 00000036

maode 41162 1 000000a4

run 41163 1 00000053

emi_zigbee_tx_packet 41164 48

emi_ble_tx_packet 41194 48 > . .
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.63: Sort variable by name

2.6.2.3 View Aariable Above 4 Bytes
If @ variable’s length is larger than 4 bytes, by clicking the “...” in the “Value” column of the “variable list”,
its value will be available in the log window on the right.

If a variable’s length is greater than 1024 bytes, all values of the variable will be saved in a file named
“Read.bin”.
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(E=SE =)

Device File View Tool Help

..... ¢ Reset e automode * | Clear

ba 10 b 10 602 05 | Stal 602 33 B Start

& Setting 0 Erase § Download 4 Activate | I® Run Il Pause W step Q PC 2 Singlestep -

& Download “ Sé& Tdebug ‘ = Log windows ‘
Variable Name Addr Len Value ol fa
adc_vref cfg 41100 4 cacavces  — [17:50:541:
ystemckype  |41104 |1 000000e4 041124: 44 95 75 02 17 a0 37 04 05 c9 £8 ea ca 9a 36 b
func_before_suspend 41108 4 c2bd610a 041134: 42 27 bd 5a 19 30 10 58 Ze 04 5b Oc eb 01 <0 e
blt_miscParam 4110c 3 00e936e6 041144: 13 24 4d b4 03 02 e4 eb 3e 08 Te 5 Of 1b 11 2
tl_24mrc_cal 4110f 1 00000033 giiﬁ"lhm? ?g f’li ef £9 43 a8 05 88 1b 21 61
tI_multi_addr 41110 1 0000007d
tick_32k_calib 41112 2 00005e02
tick_cur 41114 4 9fccf026
tick_32k_cur 41118 4 e9fl6332
pm_long_suspend 4111c 4 31228581
g_RFMode 41120 2 0000788a
ate_list 41124 60 _
chn 41160 1 000000d9
cmd_now 41161 1 00000036
maode 41162 1 000000a4
run 41163 1 00000053
emi_zigbee_tx_packet 41164 48
emi_ble_tx_packet 41194 48 | - — -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.64: Read variable value more than 4 bytes

2.6.2.4 Modify Variable Value

Variables whose length does not exceed 4 bytes support direct write operations, double clicking the corre-
sponding box in the “Value” column to directly modify its value.

For example, to modify the value of the variable “adc_vref_cfg” in the address "0x41100” to "0x00000004",
user can follow the steps below:

Step 1: Double click the box in the “Value” column corresponding to the specified variable (e.g.
“adc_vref_cfg”) to make the box editable.
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oid_o3 207 08cUtUa/ s8UaF 2ed/stad-0ali-11dl-aed

[ . BDT connect to Lusb#vid_248:

Device File View Tool Help

i asa » “wEVK + | @ Seting (P Erase J Download + Activate | I Run I pause W step Q PC 4 Singlestep v | O Reset @) automode v | A Clear

ba 10 bo 10 802 06 802 83
1 Download “ Sﬁ Tdebug ‘ = Logwindows ‘

Variable Name Addr Len Value =l fa

adc_vref cfg 41100 4 I_I [17:50:54]:

ystemckype  |41104 |1 0000004 041124: 44 95 75 02 17 a0 37 04 05 c9 £8 ea ca 9a 36 b

func_before_suspend 41108 4 c2bd610a 041134: 42 27 bd 5a 19 30 10 58 2e 04 5b Oc eb 01 <0 c:

bit_miscParam 4110c 3 00e936e6 041144: £3 24 4d b4 03 02 e4 eb 3e 08 Tc &2 Of 1b 11 2

tl_24mrc_cal 4110f 1 00000033 ?iifmﬁs i’g E’li ef 19 43 28 05 88 Ib 21 61

tl_multi_addr 41110 1 0000007d

tick_32k_calib 41112 2 00005602 [17:51:35]:

flecur uie 4 ofecfoze Write 4 bytes at address 041100

tick_32k_cur 41118 4 916332 Total Time: 16 ms

pm_long_suspend 4111c 4 31228581

g_RFMode 41120 2 0000788a

ate_list 41124 60

chn 41160 1 000000d9

cmd_now 41161 1 00000036

mode 41162 1 000000a4

run 41163 1 00000053

emi_zigbee_tx_packet 41164 48

emi_ble_tx_packet 41194 a8 | - — -

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.65: Double click specified “Value” box

Step 2: Input new variable value (e.g. "Ox00000025") to replace the old value (*Ox00000004").
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BCTEDT connect to 14 (i e |

Device File View Tool Help

i asa » “wEVK + | @ Seting (P Erase J Download + Activate | I Run I pause W step Q PC 4 Singlestep v | O Reset @) automode v | A Clear
ba 10 b 10 602 0g 602 38
& Download “ Sﬁ Tdebug ‘ = Log windows ‘

Variable Name Addr Len Value =l fa
adc_vref_cfg 41100 4

system_clk_type 41104 1 000000e4

func_before_suspend 41108 4

blt_miscParam 4110c 3

tl_24mrc_cal 4110f 1 00000033

tl_multi_addr 41110 1 0000007d

tick_32k_calib 41112 2 00005e02

tick_cur 41114 4 Sfccf026

tick_32k_cur 41118 4 e9fl6332

pm_long_suspend 4111c 4 31228581

g_RFMaode 41120 2 0000788a

ate_list 41124 60

chn 41160 1 00000049

cmd_now 41161 1 00000036

maode 41162 1 000000a4

run 41163 1 00000053

emi_zigbee_tx_packet 41164 48

emi_ble_tx_packet 41194 a8 I . -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.66: Modify variable value

Step 3: Press the “Enter” key to write the new value into the specified variable’s address.
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Device File View Tool Help

,,,,, & Setting 0 Erase § Download 4 Activate | I® Run I Pause W Step Q PC 2 Singlestsp v | ' Reset e automode v | & Clear

ba 10 b 10 602 05 | Stal 602 33 B Start

& Download “ Sé& Tdebug ‘ = Log windows ‘
Variable Name Addr Len Value |l fa
adc_vref cfg 41100 4 - [17:54:57]:
system_cltype 41104 1 000000e4 Write 4 bytes at address 041100
func_before_suspend 41108 4 c2bd610a Total Time: 16 ms
blt_miscParam 4110c 3 é__OOeSSGeG :
tl_24mrc_cal 4110f 1 00000033
tl_multi_addr 41110 1 0000007d
tick_32k_calib 41112 2 00005e02
tick_cur 41114 4 9fccf026
tick_32k_cur 41118 4 e9fl6332
pm_long_suspend 4111c 4 31228581
g_RFMaode 41120 2 0000788a
ate_list 41124 60
chn 41160 1 00000049
cmd_now 41161 1 00000036
maode 41162 1 00000024
run 41163 1 00000053
emi_zigbee_tx_packet 41164 48
emi_ble_tx_packet 41194 48 I - -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.67: Write data to specified address

2.6.3 Debug MCU

Before using the buttons including "Run”, “Pause”, “Step” and “"PC” to debug MCU, please ensure that the
selected MCU supports this function. Refer to section 5 Function Support List for details.

In the sub-sections below, the MCU “8258" is taken as an example to introduce this function.

2.6.3.1 Run MCU

After clicking the “Pause” or “Step” button, user can make MCU continue to run from the current position
by clicking the “Run” button. Please click the “PC” button to check the MCU status, read the PC and make
sure the program runs again.
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fad-5a12-11d1-ae5b-0000{803a8c2 I E X |

) BDT connectto 1 #vid_248a8ipid_532046¢

Device File View Tool Help

& Setting 0 Erase L Download ¥ Activate | Il Pause M Step Q Pc #f Singlestep ~ )!; Clear

C Reset @) automode -

8258 v A EVK ¥

1 Download “ Sﬁ Tdebug ‘ = Logwindows ‘
Variable Name Addr Len Value ol fa
adc_vref cfg 41100 4 oooooas7  — [17:57:251: 0200005
pause mcu, pc : Ox elc

system_clk_type 41104 1 00000042 pc : 0x000e2¢c

func_before_suspend 41108 4 00000000 pe : 0x000e2c

blt_miscParam 4110c 3 00000000 pc @ 0x000eZc

tl_24 | 4110f 1 00000080 -

~ormreee [17:57:42]:

ti_multi_addr 41110 1 00000000 meu run

tick_32k_calib 41112 2 ‘oooogooo | pc - 0x000e30

) i pe : 0x000e22

tick, 41114 4 00000000

e pc : 0x000e28

tick_32k_cur 41118 4 00000000

pm_long_suspend 4111c 4 00000000

g_RFMode 41120 2 00000008

ate_list 41124 60

chn 41160 1 00000002

cmd_now 41161 1 00000001

mode 41162 1 00000001

run 41163 1 00000001

emi_zigbee_tx_packet 41164 48

emi_ble_tx_packet 41194 a8 - - -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.68: Run MCU

2.6.3.2 Pause MCU

To view the details of the MCU status, user can click the “"Pause” button to pause MCU. Click the “Run”
button, MCU will continue to run from the current position.
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I BDT connect to Liusb#vid YD

Device File View Tool Help

)!; Clear

ba 10 b 10 602 05 | Stal 602 33 B Start

C Reset @) automode -

& Setting 0 Erase § Download 4 Activate | I® Run Il Pause W step Q PC 2 Singlestep -

1 Download “ Sé& Tdebug ‘ = Log windows ‘
Variable Name Addr Len Value Ii .
adc_vref cfg 41100 4 oooooas7 | [17:57:251: 0200005
pause mcu, pc : Ox elc

system_clk_type 41104 1 00000042 pc ;. 0x000e2¢c

func_before_suspend 41108 4 00000000 pe : 0x000e2c

blt_miscParam 4110c 3 00000000 pc @ 0x000eZc

tl_24 | 4110f 1 00000080 -

~ormreee [17:57:42]:

ti_multi_addr 41110 1 00000000 meu Tun

tick_32k_calib 41112 2 pc : 0x000e30

) pe : 0x000e22

tick, 41114 4 00000000

e pc : 0x000e28

tick_32k_cur 41118 4 00000000

pm_long_suspend 4111c 4 00000000

g_RFMode 41120 2 00000008

ate_list 41124 60

chn 41160 1 00000002

cmd_now 41161 1 00000001

mode 41162 1 00000001

run 41163 1 00000001

emi_zigbee_tx_packet 41164 48

emi_ble_tx_packet 41194 48 . - -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.69: Pause MCU

2.6.3.3 Step MCU

If the communication with target board is available, user can click the “Step” button to view the current
position of instruction step by step.

Both “Trace MCU” and “Step MCU” support two modes, as shown below.

(1) If the “Single step” mode is selected, MCU will enter single step mode, in which one PC tracing will be
implemented after clicking the “"PC” or “Step” button.
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Device File View Tool Help

,,,,, & Setting 0 Erase § Download 4 Activate | I® Run I Pause | W Step| Q PC 2 Singlestsp v | O Reset e automode v | & Clear

& Download ‘ I Sﬁ Tdebug ‘ = Log windows ‘

Variable Name Addr Len Value * step mecu, : 0000196 l

adc_vref cfg 41100 4 00000457 — step meu, : 0x000198

system clk type 41104 1 00000042 z:zg $2 E: gigggigi

func_before_suspend 41108 4 00000000

blt_miscParam 4110c 3 00000000

tl_24mrc_cal 4110f 1 00000080

tl_multi_addr 41110 1 00000000

tick_32k_calib 41112 2

tick_cur 41114 4 00000000

tick_32k_cur 41118 4 00000000

pm_long_suspend 4111c 4 00000000

g_RFMode 41120 2 00000008

ate_list 41124 60

chn 41160 1 00000002

cmd_now 41161 1 00000001

mode 41162 1 00000001

run 41163 1 00000001

emi_zigbee_tx_packet 41164 48

emi_ble_tx_packet 41194 a8 I . -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.70: Step MCU in “Single step” mode

(2) If the “continuous” mode is selected, MCU will enter continuous mode and implement continuous PC
tracing or make MCU step continuously.
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pid_5320#68:c0f0d7 380802

— <"
28d78fad-5al2-11d1-3e5b-0000f803a8c2 -LE.LI

I BDT connect to l:usb#vid_24

Device File View Tool Help

& Setting 0 Erase § Download 4 Activate | 1™ Run 1l Eausel » §tep| Q rc Ii continuous vI ¢ Reset e automode * | Clear

1 Download “ Sé& Tdebug ‘ = Log windows ‘
Variable Name Addr Len Value Ii step mcu, . UxUDUIYS o
adc_vref cfg 41100 4 00000457 — |step meu, : gxgggiga A
step mecu, : Ux c
system_clk_type 41104 1 00000042 step mcu, : 0x0001%e
func_before_suspend 41108 4 00000000 step mcu, : 0x0001a0
blt_miscParam 4110c 3 00000000 step mcu, : gxgggiai
step mcu, : Ux a:
tl_24 | 4110f 1 00000080
~ehmreca step mcu, : 0x0001c0O
t_multi_addr 41110 1 00000000 step meu, : 0x0001c2
tick_32k_calib 41112 2 step mcu, : 0x0001c4
tick_cur 41114 4 00000000 step meu, @ 0x0001c6
step mcu, : 0x0001c8
tick_32k_cur 41118 4 00000000 step mecu, : 0x000lca e
pm_long_suspend  4111c 4 00000000 step mcu, : 0x0001ce
step mcu, : 0x0001lce
RFMode 41120 2 00000008 ?
9- . step mcu, : 0x0001d0
ate_list 41124 60 step mecu, : 0x000f18
chn 41160 1 00000002 step mcu, : 0x000fla
cmd_now 41161 1 00000001 step meu, @ 0x000flec
step mcu, : 0x000fle
mode 41162 1 00000001 step mcu, : 0x000£20
run 41163 1 00000001 step mecu, : 0x000£22
emi_zigbee_tx_packet 41164 48 step mcu, : 0x000f24 b
emi_ble_tx_packet 41194 a8 - - i
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.71: Step MCU in “continuous” mode

To cancel “continuous” mode, user can either switch mode to “Single step” mode, or click the *Run”/*Pause”
button.

If the target firmware (bin file) and “xxx.Ist” file are under the same directory, user can view more details
by selecting “View -> interp .Ist” and clicking the “PC” button to analyze the “xxx.Ist” file, as shown below.
Refer to 2.6.2 Operate Variable List.

|8] Telinlkbin 2018/3/1 17:55 BIN 37 3 KB
| Telinklst 2018/3/1 17:55 LST 324 44 KB

Figure 2.72: "xxx.Ist” file
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K3 BDT connect to liusbh#y

[ o= |

Device FEile | View| Toal Help
{1t g2ss + | i variablelist v |5 ® Erase § Downlbad * Activate | I Run I pause W step Q PC o Singlestep v | O Reset @) automode v | A Clear
usb log »
v | interp st “ ##4 Tdebua ‘ = Log windows ‘
Variable Name Addr Len Value i [
adc_vref_cfg 41100 4 00000497
system_clk_type 41104 1 00000042
func_before_suspend 41108 4 00000000
blt_miscParam 4110c 3 00000000
t_24mrc_cal 4110f 1 00000080
t_multi_addr 41110 1 00000000
tick_32k_calib 41112 2 00000000
tick_cur 41114 4 00000000
tick_32k_cur 41118 4 00000000
pm_long_suspend 4111c 4 00000000
g_RFMode 41120 2 00000008
ate_list 41124 60
chn 41160 1 00000002
cmd_now 41161 1 00000001
mode 41162 1 00000001
run 41163 1 00000001
emi_zigbee_tx_packet 41164 48
emi_ble_tx_packet 41194 a8 = . -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.73: Select “interp.Ist”
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E=rE )

K3 BDT connect to 1:us

Device File View Tool Help
8258 = M EVK v | @ Setting 0 Erase § Download 4 Activate | 1™ Run 1l Eausel W sten| Q PC 2 Singlestep + & Cear

ba 10 b 10 602 05 | Stal 602 33 B Start

C Reset @) automode -

1 Download ‘ I Sﬁ Tdebug ‘ = Log windows ‘

Variable Name Addr Len Value “ o000 <__1rgr: bt

adc_vref_cfg 41100 4 00000297 0(1)88618335 o> tpush  {r0, rl, r2, r3, r4, rb}

system_cltype 41104 1 00000042 1a2: 900079804 51 1c0 <irq_handler>

func_before_suspend 41108 4 00000000 00000190 < irg>:

blt_miscParam 4110c 3 00000000 U?USUISEOEithaDdleD : londe 3. [oc. #16] (1as 4

t_24mre_cal 4110f 1 00000080 003061(:0 <irq handler>: tloadr rd, Lpc g -

t_multi_addr 41110 1 00000000 led: 4819 tloadrb rl, [r3, #0]

tick_32k_calib 41112 2 00000000 000001c0 <irg_handler>:

tick_cur 41114 4 00000000 le6: a201 tmovs 2, #l

tick_32k_cur 41118 4 00000000

pm_long_suspend 4111c 4 00000000

g_RFMode 41120 2 00000008

ate_list 41124 60

chn 41160 1 00000002

cmd_now 41161 1 00000001

mode 41162 1 00000001

run 41163 1 00000001

emi_zigbee_tx_packet 41164 48

emi_ble_tx_packet 41194 a8 | - | - -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.74: Step MCU with “interp.Ist” selected in “Single step” mode
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G BDT connect to Lusk

Device File View Tool Help

& Setting 0 Erase § Download 4 Activate | I® Run Il Pause W step Q PC

C Reset @) automode -

)!; Clear

Figure 2.75: Step MCU with “interp.Ist” selected in “continuous” mode

2.6.3.4 Trace PC

1 Download “ Sﬁ Tdebug ‘ = Log windows
Variable Name Addr Len Value +1000001c0 <irqg_handler>: 0
adc_vref cfg 41100 4 00000497 UOOUOOES <16g§,5-caﬂ>i ond - 4148] (50 |
a: 5 tloadr r3, Llpc, f
system_clk_type 41104 1 00000042 00000£18 < ke}'_sc an> -
func_before_suspend 41108 4 00000000 fle: 481a tloadrb r2, [r3, =O]
bit_miscParam 4110¢ 3 00000000 0000038 <ki=}1’650an>1 iy
e. a tmovs rl, =
tl_24mrc_cal 4110f 1 00000080 00000£18 < key_sc an>
ti_multi_addr 41110 1 00000000 £20: 038a thelrs 12, rl
tick_32k_calib 41112 2 00000000 0000018 <kev_scan>: ‘ ]
. £22: 401a tstorerb r2, lr3, ®O
tick_cur 41114 4 00000000 0000018 <key_scan> .
tick_32k_cur 41118 4 00000000 f24: 4818 tloadrb r0, [r3, #0]
pm_long_suspend  4111c 4 00000000 0000018 <kev_scan>:
£26: a220 tmovs r2, E32 1
g_RFIMode 41120 2 00000008 00000£18 <key_scan> : =
ate_list 41124 60 £28: 0302 tors r2, 0
chn 41160 1 00000002 00000£18 <kev_scan>:
f2a: f612 tshftls r2, r2, #24
d 41161 1 00000001 ’ ?
cme-new 00000£18 <key_scan>:
mode a6 |1 00000001 f2c: fel2 tshftrs r2, r2, #24
run 41163 1 00000001 00000£18 <key_scan>:
emi_zigbee_tx_packet 41164 48 f2e: 401a tatorerb r2, [r3, #0] R
emi_ble_tx_packet 41194 a8 T | . i
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

If the communication with target board is available, user can click the “PC” button to view the current
position of instruction, as shown below:
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..Q B80T connect to Liush? =0 x
Device File View Tool Help
[t 8258 = " EVK = | @ Setting 0 Erase § Download 4 Activate | I» Run Il Pause W §te;:| Q pc 2 single step vI ¢ Reset @ manualmode * |} Clear
& Download “ Sﬁ Tdebug ‘ = Log windows ‘
Variable Name Addr Len Value |i| pc : 0x000ele -
| {adc_vref cfg 41100 4 00000497 pc : gxggglie
- ! pe @ Ox ele
system_clk_type 41104 1 00000042 pc : 0x000e14
func_before_suspend 41108 4 00000000 pe : 0x000ela
blt_miscParam 4110c 3 00000000 pc gxgggegg
pc : Ox e
t_24 | 4110f 1 00000080
~mreca pc : 0x000e26
tI_multi_addr 41110 1 00000000 pc : 0x000e26
tick_32k_calib 41112 2 00000000
tick_cur 41114 4 00000000
tick_32k_cur 41118 4 00000000
pm_long_suspend 4111c 4 00000000
g_RFMode 41120 2 00000008
ate_list 41124 60
chn 41160 1 00000002
cmd_now 41161 1 00000001
mode 41162 1 00000001
run 41163 1 00000001
emi_zigbee_tx_packet 41164 48
emi_ble_tx_packet 41194 a8 - . -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.76: Trace PC in “Single step” mode

AN-18101200-E6 77 Ver1.5.0



Telink Burning and Debugging Tool (BDT) User Guide

View| Toal Help
i= variable list ¥ g 0 Erase § Download 4 Activate | I® Run Il Pause W Step| Q PC 2 Singlestsp v | O Reset @ manualmode * |} Clear

usb log
v | interp st ‘ I ##4 Tdebua ‘ = Log windows

Variable Name Addr
41100
system_clk_type 41104
func_before_suspend 41108
blt_miscParam 4110c
tl_24mrc_cal 4110f
tl_multi_addr 41110
tick_32k_calib 41112
tick_cur 41114
tick_32k_cur 41118

Value

-
o
=]

* pec : 0x000ele
00000497 L pc : 0x00011e
pe : 0x000ele
00000042 pc : 0x000e14
00000000 pc : 0x000ela
00000000 pc : 0x000e2e
pc : 0x000e30
00000080 pc : 0x00026
00000000 pc : 0x000e26
00000000 00000dd4 <emicarrieronly>:
00000000 e20: 483b tloadrb r3, [r7, ®O]

00000000
00000000
00000008

pm_long_suspend 4111c
g_RFMaode 41120
ate_list 41124
chn 41160 00000002
cmd_now 41161 00000001
maode 41162 00000001
run 41163 1 00000001
emi_zigbee_tx_packet 41164 48

emi_ble_tx_packet 41194 48

4
1
4
3
1
1
2
4
4
4
2

=2}
(=]

- F

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.77: Trace PC with “interp.Ist” selected in “Single step” mode
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Device File View Tool Help

& Setting 0 Erase § Download 4 Activate | I® Run Il Pause W step Q pc| ¥ continuous | ' Reset @ manualmode * | Clear

10 b0 10 502 06 mq Singlestep | 88 » Start

v | continuous
e = )
‘ I i Tdebug | == Log windows

1 Download

Variable Name Addr Value * pc 0x000ele
41100 00000497  pe : 0x00011e

pe : 0x000ele
system_clk_type 41104 00000042 pc : 0x000e14
func_before_suspend 41108 00000000 pe : 0x000ela
blt_miscParam 4110c

00000000 pc . 0x000e2e
t_24mre_cal 4110f 00000080 22 gigggzgg
tl_multi_addr 41110 00000000 pc : 0x000226
tick_32k_calib 41112 00000000 00000dd4 <emicarrieronly>:
tick_cur 41114
tick_32k_cur 41118

-
o
=]

00000000 e20: 483b tloadrb r3, [r7, #0]

00000000
00000000
00000008

pm_long_suspend 4111c
g_RFMaode 41120
ate_list 41124
chn 41160 00000002
cmd_now 41161 00000001
maode 41162 00000001
run 41163 1 00000001
emi_zigbee_tx_packet 41164 48

emi_ble_tx_packet 41194 48

4
1
4
3
1
1
2
4
4
4
2

=2}
(=]

- F

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.78: Switch “Single step” mode to “continuous” mode
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Device File View Tool Help

& Setting 0 Erase § Download 4 Activate | I® Run I Pause W Step | Q PC ¥ continuous v| © Reset @ manual mode ~

10 b

10

33

)!; Clear

» Start

1 Download

Variable Name Addr

system_clk_type 41104
func_before_suspend 41108
4110c
4110f
41110
41112
41114
41118
4111c
41120
41124
41160
cmd_now 41161
maode 41162
run 41163
emi_zigbee_tx_packet 41164
41194

blt_miscParam
tl_24mrc_cal
tl_multi_addr
tick_32k_calib
tick_cur
tick_32k_cur
pm_long_suspend
g_RFMode
ate_list

chn

emi_ble_tx_packet

-
o
=]

4
1
4
3
1
1
2
4
4
4
2

Value

00000497
00000042
00000000
00000000
00000080
00000000
00000000
00000000
00000000
00000000
00000008

00000002
00000001
00000001
00000001

)
it

Tdebug ‘

= Log windows

el2
00000dd4
ela
00000dd4
e20
00000dd4
ela
00000dd4
20
00000dd4
e26
00000dd4
el
00000dd4
eld
00000dd4
ele
00000dd4
ele
00000dd4
eld
00000dd4

ele

. 4803 tloadrb r3,
{emicarrieronlv>:

: 0553 temp
{emicarrieronlv>:

. 483b tloadrb
{emicarrieronlv>:

. 0553 temp
{emicarrieronlv>:

. 483b tloadrb
{emicarrieronlv>:

. 0647 tmov
{emicarrieronlv>:

. 4803 tloadrb
{emicarrieronlv>:

: 02a3 temp
{emicarrieronlv>:

. 064f tmov
{emicarrieronlv>:

. 4813 tloadrb
{emicarrieronly>:

: 02a3 temp
{emicarrieronlv>:

© 064f tmov

T3,
T3,
r3,

[r0, #0]
sl
[+7, #0]
sl
[+7, #0]
r8

[r0,

r4

r9

4

evk device: ok

File Path: C:\Users\Administrator\Desktop\Telink.bin

Figure 2.79: Trace PC with “interp.Ist” selected in “continuous” mode

2.6.3.5 Stall MCU

Version : 5.4.3

When there is no enough time to view the status of MCU, user can click the “stall” button to stall MCU and
view the status of MCU or change the configuration of MCU.
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BDT connect to Liusb#vid_248a8ipid_5320#68tc0f0d738:08:2+#{28d78fad-5a12-11d1-ae5b-0000f803a8c2 'LELI

Device File View Tool Help

)!; Clear

602 38 » Start

C Reset @ manual mode ~

& Setting 0 Erase § Download 4 Activate | I® Run Il Pause W Step Q PC 2 Singlestep -

1 Download “ Sé& Tdebug ‘ = Log windows ‘
Variable Name Addr Len Value * 0000Qdd4_<emicarrieronlvy: I+
adc_vref cfg 41100 4 00000497 UOOOOchliZ <02}?3 ] ) ;ECIIID r3, r6
emicarrieronlv.s.
system_clk type 41104 1 00000042 e18] 482b "tloadrb r3, [r5, #0]
func_before_suspend 41108 4 00000000 00000dd4 |[<emicarrieronlv>:
blt_miscParam 4110c 3 00000000 eldy 02a3 temp r3, r4d
t1_24mrc_cal 4110f 1 00000080 000002‘113 <zgéﬁarrler°nlyiioadrb 3. [r5. 0]
tl_multi_addr 41110 1 00000000 00000dd4 |[<emicarrieronly>: ’ ’
tick_32k_calib 41112 2 00000000 ele] 064f tmov r7, 9
tick_cur 41114 4 00000000 [13:47:12]
tick_32k_cur 41118 4 00000000 stall meu
pm_long_suspend  4111c 4 00000000 00000dd4 <emicarrieronlv>: [ ]
12 4803 tloadrb r3 r0, #0
RFMod 41120 2 00000008 € : . : :
9- . © 0000¢dd4 |<emicarrieronlvy:
ate_list 41124 60 el2:| 4803 tloadrb r3, [r0, #0]
chn 41160 1 00000002 00000dd4 |[<emicarrieronlv>: _
cmd now 41161 1 00000001 elZ2:] 4803 tloadrb r3, [r0, #0]
= 00000dd4 |<emicarrieronlv>:
mode H162 |1 00000001 e12 4803 tloadrb r3, [r0, #0]
run 41163 1 00000001
emi_zigbee_tx_packet 41164 48
emi_ble_tx_packet 41194 a8 - - -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3
Figure 2.80: Stall MCU
Note:

In EVK mode, only the EVK burned with the “Firmware_v3.2.bin” (or higher version) supports this
function.

2.6.3.6 Start MCU

After stalling MCU, click the “start” button to start MCU, so that the MCU will run from the SRAM.
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BDT connect to Liusb#vid_248a8pid_5320#68:<0f0d738:0824{28d78fad-5a12-11d1-2e5b-0000{803a8c2} | (5] | S
Device File View Tool Help
§% g258 = “w EVK v | @ Setting 0 Erase § Download 4 Activate I® Run I Pause W Step Q PC 2 Singlestsp v |  Reset @ manualmode + | L Clear
1 Download | Sﬁ Tdebug = Log windows
Variable Name Addr Len Value IAI [153:47:12]: it
adc_vref_cfg 41100 4 00000497 —Og‘égliﬂcu ] ] Lo
d<emicarrieronlyv>:
system_cltype 41104 1 00000042 e12:] 4803 tloadrb r3, [r0, #0]
func_before_suspend 41108 4 00000000 00000dd4 Kemicarrieronlv>:
blt_miscParam 4110c 3 00000000 0000 gcll_zl 4803 . tloadrb x3, [r0, #0]
3 emicarrieronlv.:
tl_24 | 4110f 1 00000080 - I
-camreca e12:] 4803 tloadrb r3, [r0, #0]
ti_multi_addr 41110 1 00000000 00000dd4 femicarrieronly):
tick_32k_calib 41112 2 00000000 el2:] 4803 tloadrb r3, [r0, #0]
tick, 41114 4 00000000
e [13:49:04]:
tick_32k_cur 41118 4 00000000 start meu
pm_long_suspend  4111c 4 00000000 00000dd4 <emicarrieronlv>: [ ]
el2: H803 tloadrb r3, [r0, ®O
RFMode 41120 2 00000008 . . ’ ’
8- . 00000dd4 <pmicarrieronlvy: E
ate_list 41124 60 ela: P2b3 temp r3, r6
chn 41160 1 00000002 00000dd4 <pmicarrieronlv>:
cmd now 41161 1 00000001 el2: 48(_)3 ) tloadrb r3, [r0, #0]
= 00000dd4 <Emicarrieronlv>:
mode 41162 1 00000001 222 D563 temp r3, ip
run 41163 1 00000001 00000dd4 <pmicarrieronly>:
emi_zighee_tx_packet 41164 48 el?: K803 tloadrb r3, [r0, #0] 1
emi_ble_tx_packet 41194 48 . - i
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.81: Start MCU

2.7 Single-wire synchronization

Before setting Single-wire synchronization speed, please ensure the following items:

(1) Power supply is normal;
(2) MCU is not in “Low Power” mode;
(3) Single wire function of MCU is available;

(4) System clock is normal.

When connection fails to be established between “Burning EVK” and the target board, user can try to set
Swire(single wire) synchronization speed to improve communication. Note: Swire register address may vary
with different chip types.

(1) Change the speed of Master and the speed of Slave in the four editable boxes, as shown below. Note
that Swire register address may vary with chip types.

(2) Click the "SWS” button to implement Swire synchronization.
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E=rE )

I BDT connect to Liusbh#vid_24¢

Device File View Tool Help

¢ Reset @ manual mode ~ )!; Clear

& Setting 0 Erase § Download 4 Activate | I® Run Il Pause W Step Q PC 2 Singlestep -

bo() 0@ bo@@) 10(3) 502 06 502 83

1 Download ‘ Sﬁ Tdebug ‘ = Log windows ‘

. base address of single-wire register in master device
.clock speed of single—wire in master device
. base address of single—wire register in slave device
.clock speed of single-wire in slave device

R

F 3

evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.82: Set Swire synchronization speed

Before downloading firmware to target board or debugging MCU, it is suggested that each time the MCU
is powered on, user should implement one Swire synchronization to check whether communication with
target board is normal.

If the status of communication with target board is wrong, user can solve the problem according to the
methods mentioned at the beginning of section 2.5.

2.8 Command Line

Users can also use the command line to access memory or download files to the target board. In the
following subsections, “read core” is used as an example.

2.8.1 Single Command Line

Step 1: Open command line input window by selecting the “Tool->Cmdline Input” or pressing the shortcut
key combination “Ctrl + I".
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| BDT connect to Lusb [E=E )

Device FEile View | Tool| Help

83258 = " EVK Memory Access Ctrl+M + Activate | I® Run I Pause W Step Q PC 2 Singlestsp v | ' Reset @ manualmode * |} Clear

] User-defined Button Ctrl+B :

o0 10 2T Emdiine Input Crl+1 Jf SV 602 08 | msa | e 88 L b sat |
Multi-address download Ctrl+P B8 Tdebug ‘ B o ‘

4 ¥
command line... -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version: 5.4.3

—

Figure 2.83: Open cmdline input window

Step 2: Input the needed single command as follows and then press the “Enter” key. The file with the
specified named will be available in the specified location.
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Device File View Tool Help

Erc0f0d7 3808 2% 28d7 8fad-5a12-11d1-3e5b-0000

& Setting 0 Erase § Download 4 Activate | I® Run I Pause W Step Q PC 2 Singlestsp v | ' Reset @ manualmode * |} Clear
1 Download ‘ Sﬁ Tdebug ‘ := Log windows ‘
[13:57:35]:
040000: 28 80 00 00 00 00 O1 01 0O 02 01 00 00 00 00 0O
Total Time: 12 ms=
4 ¥
8258 rc 40000 -5 16| | -
evk device: ok File Path: C\Users\Administrator\Desktop)\Telink.bin Version : 5.4.3
Figure 2.84: Enter single command line

2.8.2 Multi-command Line

The tool supports multi-command line operation.

All commands need to be separated from each other by semicolon, as shown below:
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; G-
¢t BDT connect to Liusb#vid_248a8ipid_5320#68:c0f0d738:082#{28d78fad-5a12-11d1-ae5b-0000f803a8c2 (E=Cr20 X |

Device File View Tool Help

C Reset @ manual mode ~

,,,,, & Setting 0 Erase § Download 4 Activate | I® Run Il Pause W Step Q PC 2 Singlestep - X Clear

1 Download ‘ Sﬁ Tdebug ‘ = Log windows ‘

[13:58:22]:

040000: 28 80 00 00 00 00 01 01 0O 02 01 00 00 00 00 00
Total Time: 11 ms

[13:58:23]:

040000: 28 80 00 00 00 00 01 01 0O 02 01 00 00 00 00 0O
Total Time: 11 ms

4 ¥
8258 rc 40000 -s 16; 8258 rc 40000 - 16| I -
evk device: ok File Path: C:\Users\Administrator\Desktop\Telink.bin Version : 5.4.3

Figure 2.85: Enter multiple commands

2.9 Log Window

This tool supports USB print function, so MCUs with USB function can use USB print function to output
information in log window on PC side.

Step 1: Click the “"View -> usb log” to open usb log window.
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i= yariable list » rn Setting (P Erase § Downbad + Activate

usb log
interp st |Downiad B Tdebug

time stamp

File Path: C:\Users\Administrator\Desktop)\Telink.bin Version : 5.4.3

Figure 2.86: Open usb log window

Step 2: In the “usb log” mode, all output characters will be displayed in “Ascii” mode,
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File View Tool Help

iJis2ss » e ~ | @ Seting (P Erase § Download * Activate | I Run Il Pause W Step Q PC #f Snglestep ~ | O Reset @ automode -

4 oowrioad | B Toetno |

:  Ce-script interpreter tool

@brief: This tool is used to Output the necessary information in process
of Telink MCU running

= @author: xiaodong. zong @telink i.com;

- Jurmvei u@telink-semi. com;

* @date: August 4, 2018

* @Verion: v1.0.0

File Path: C:\Users\Admini \Desktop\Telink.bin Version : 54.3

Figure 2.87: Display output characters

Step 3: Click the “View -> usb log” again to exit the “usb log” mode.
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File View Tool Help
ihia2ss » WEW ~ | @ setting (P Erase 8 Download + Actvate | IP Run Il Pause W Step Q PC o Sngestep v | © Reset @ automode * | & Clear

v m  w  w  [@m] @ % [ mm] @ ® [ em]

1 Dowrlosd 4 Tdebug | gy

- get data from usb device -—

li
* @name: C-sriptinterpreter tool

File Path: C:\Users\Administrator\Desktop\Telink.bin

Figure 2.88: Exit "usb log” mode

2.10 Help

By clicking the “Help -> Command line”, all commands will be shown in the log windows of the *Download”
or “Tdebug” page.
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File View Tool Help
B a2ss ~ We I Upgrade ase B Downoad * actvate | B Run I Pause W Siep Qpc:-'srdesm-|&'gm.m.um- & Cear

o o) o | & @ “@ .
l— i@ User guide B restun = tog
| @ About Telink

4 *
evk device: ok File Path: E:\2_WorkSpace\5325(8266)project\sdk_evk_ver2.008266_Burning_EVK_JIG\8266_JIG_EVK v5.2.2.bin verion : 5.4.1 H
-—

Figure 2.89: Command line
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File View Tool Help

iezse - “wEw - | ® Seting (P Erase B Downboad + Actvate | I Run 0l Pause Damo.x:fmmv|e'gmtﬂ-mmde- & Qear

0w w  w  [am] @ %  [am] =

3 Downicad B Tdebug

wf/rf: write/read flash

we/re: write/read core including sram and digital register
wa/ra: write/read analog register

wo/ro: write/read otp

help/ac/rst/pe

-optional Command : -1 -0 -s —u -e -f -¢

eg:Cmd_download_tool. exe 8258 wf 0 —-i "C:\Users‘\Administrator‘Desktop\Telink. bin” —u
eg:Cmd_download_tool. exe 8258 wf 0 -s 512k -e -u

eg:Cmd_download_tool. exe 8258 wf 0 01 02 -5 2 -u

eg:Cmd_download_tool. exe 8258 rf 0 -s 12k -u -o “C:\Users\Administrator\Desktop\Telink. bin”
eg:Cmd_download tool. exe 8258 wc 8000 -i "C:‘\Users\Administrator'\Desktop\Telink. bin” -u
eg:Cmd_download_tool. exe 8258 we 0 00 -5 1 -u

eg:Cmd_download_tool. exe 8258 re 0 -s 12k -u -o “C:\Users\Administrator\Desktop\Telink.bin”
eg:Cmd_download_tool. exe 8258 wo 0 -i "C:\Users\Administrator‘Desktop\Telink. bin” -u
eg:Cmd_download_tool. exe B258 wo 0 00 -5 1 -u

eg:Cmd_download_tool. exe 8258 ro 0 -s 12k -u -o “C:\Users\Administrator\Desktop'Telink. bin”
eg:Cmd_download_tool. exe 8258 rst —-f/-¢ -u

eg:Cmd_download_tool. exe 8258 sws b0 10 b0 10(onlv support evk mode)

eg:Cmd_download_tool. exe 8258 ac (only support evk mode)
eg:Cmd_download_tool. exe 8258 pe —-i “C:\Users\Administrator\Desktop\Telink. 1st” —u
:Cmd_downleoad_tool. exe 8258 pe -u

:Cmd_download_tool. exe 8258 log usb 1 -u

TR RERTRRRERRTRRTR R T RERX RN RTT X

File Path: C:\Users\Administrator\Desktop\Telink.bin

Figure 2.90: Show all commands

By clicking the “Help -> User guide”, the embedded “Help” document “Telink Burning and Debugging Tool
(BDT) User Guide” will be opened, as shown below:
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Ele View Tool | Help
i0iszss - “wE | Upgrade Lm 4 Download + actvate | I Run Nl pause W step Q P :3m=m'| © meset @ monaimode ~ L Clear
v B i |, - = = =
r -
Q) Userg H4 Tdebug IS Log windows
| @ About Telink
I
U
|
U
|
|
i
|
t
U
|
(|
|
U
4 13
evk device: ok File Path: E:\2_WorkSpace\5325(8266)project\sdk_evk_ver2.008266_Burning_EVK_JIG\8266_JIG_EVK_v5.2.2.bin verion : 5.4.1

Figure 2.91: User guide
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File View Tool Help
ez~ “wew = | @ Setting (P Erase ) Dowrlad + actvate | I mun 0l Pause W Step Q pC #f Snglestep - | € Reset @) automode + | § Qear
o w  wm w «

4 Dowrlead 1 Taebug |

L AN-18101200-E1_Telink Burning and Debugging Tool (BDT) User Guide.pdf - Adobe Acrobat Pro
iR WEE) WEMV B0W) &)

Ree- DN OE e0c2bDR
@[] | NG| @ @] HBO

Application Note :

0

L
q"-
o2

Telink Burning and
Debugging Tool (BDT) User
Guide

O

AN-18101200-E1

Ver 1.0.0

Figure 2.92: Open Help document

To get more information about Telink, user can click the “Help -> About Telink”.
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Eile View Tool | Help |

i a2ss » W E | Upgrade frase ) Downlad + Actvate | P Run 0l Pause W Step O PC 4 Snglestep » | O Resst @ mapaimode + 4 Clear
b0 [ B Commandline | 45 E 602 06 m St 02 & B Start
[ @ User guide W =
|. About Telink |

evk device: ok File Path: E\2 WorkSpace!5325(8266)project\sdk_evk_ver2.008266_Burning_EVK_JIG\8266_IIG_EVK_v5.2.2.bin verion : 5.4.1

Figure 2.93: About Telink

Nl
=T | Telink Applications Protocols Products Company For Developers Insights Contact Us L8 o HO@oom
I

- WE BUILD CHIPS FOR A -
SMARTER 10T

Figure 2.94: Get information about Telink

2.11 Default Configuration

Open the “config” folder in the root directory of this tool as shown below.

AN-18101200-E6 94 Ver1.5.0



v Telink
Telink Burning and Debugging Tool (BDT) User Guide

£ B b Foh

. bin 2018/10/9 15:17 prat—

. user 2018/10/9 9:31 =
= Cmd_download_tool.exe 2018/10/10 10:24 RAIER 2197 KB
& config.ini 2018/10/9 18:07 INI 32 3 KB
@] tl_usb2.0.dll 2017/12/1 14:02 DLL =44 100 KB

Figure 2.95: Folder “config”

All default configurations in this tool can be changed by modifying the “config.ini” file. Following shows
detailed explanations.
TYPE 1 0x02

\bin\dut_83 lash_v0244.bin b0 0 \bin\dut_8366_otp_ .bin \bin\dut_8366_otp_normal_v0002.bin End
\bin\dut_8 ash_wD246.bin b 0 \bin\dut_B8368_otp_ .bin \bin\dut_8368_otp_normal_v0002.bin End
TYPE 2 0x03 8232 \bin\dut_823<_flash_v0002.bin 8000 b010B6010 End

TYPE 2 Ox04 = 8233 \bin\dut 233_£flash_v000 8000 b010b010 End

[Mcu]
TYPE 1 0x01

TYPE 2 0x05 8266 \bin\dut 8000 b010b010 End
TYPE 2 Ox06 8267 ‘bin\dut 8000 b010b010 End
TYPE 3 0x07 8255 ‘\bin\dut 8 40000 B010b010 End

40000 b010b010 End

TYPE, 0x08 = 8258 \bin\dut
def 8258 End
Figure 2.96: MCU

(1) MCU type: 8368
(2) The path of the firmware: \bin\dut_8368_flash_v0246.bin

This firmware is used to operate flash, e.g. download the specified firmware into flash, read/write flash,
erase sectors of flash and check flash data when downloading firmware to flash or erase some sector of
flash.

(3) SRAM starting address: Ox8000, e.g. 8258: 0x40000;
(4) Single wire communication:

a. Swire reqister base address of Master device: Oxb0

b. Swire clock of Master device: 0x10

c. Swire register base address of Slave device: OxbO

d. Swire clock of Slave device: 0x10
(5) The path of the firmware:

Firmware1: \bin\dut_8368_otp_v0005.bin, which is used to operate OTP, e.g. download firmware to OTP,
read/write OTP, check OTP data during writing data to OTP or downloading firmware to OTP.

Firmware2: \bin\dut_8368_otp_normal_v0002.bin, which is used to check OTP data during writing data to
OTP or downloading firmware to OTP.

(6) default: 8258

[MODE]

MODE 0x01 @ End
MODE Ox04 ZmmigVF End
default = @ End

Figure 2.97: Mode of Communication
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(1) Communication mode: USB

(2) default: EVK (Burning EVK)

[0BJ)

OBJ 0x01 =
OBJ 0x02 = COR End
OBJ 0x03 = ANALOG End

OBJ 0x04 = End
default = End

(1) Access objection: Flash

(2) default: Core

[s1ZE]

SIZE O0x01 = End
SIZE 0Ox02 End
SIZE 0x03 < End

SIZE 0x04 = B End

SIZE Ox05_g 16 End
default @nd

(1) Size of Read / Write data: 2

(2) default: 1

[DOW'NLQAD_ADDRJ

DOWNLOAD O0x01 = S
DOWNLOAD 0x02 = @ )
DOWNLOAD = 40000 End

default nd

(1) Download address: 0x20000

(2) default: O

[ERASE ADDR]

ERASE 0x01 = g nd
ERASE 0x02 @ 0 End
ERASE 0Ox #0000 End

03
default @nd

(1) Erase address: 0x20000

(2) default: O

[PAGE DISPLAY]

PAGE 0x01 ownload End
PAGE 0x02 @debug

PAGE 0xQ3me= ¥ Log windows
d!faul@tnd

@ End

Figure 2.98: Objection

Figure 2.99: Size

Figure 2.100: Download address

Figure 2.101: Erase address

Figure 2.102: Page display
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(1) Page display: 1 - Tdebug

(2) default: O - Download

[BUTTON]
Button 1 = e @
Butten 2 = e ¢

/But

/But

/Button €
/Button 7
/Button 8
/Button 9
/Button 10
/Button 11
/Button 12
/Button 13
/Button 14

(1) The name of Button 1: examplel

End
End
End
End
End
End
End
End
End
End
End

-exe uart -1 -u End
-e 48k ;8266 rc 00 -s 10 -u; End
Butt@= example3 external file E:\1_wtcdb\prj\kite\doc\T85565_AFEpin_description_wl.0.xlsx

Figure 2.103: Button

(2) The property of Button 1: external executable application

(3) The path of external executable application: E:\1_wtcdb\tcdb.exe uart -1 -u

(4) Undefined Button: Button 4

The property of Button includes three types:

a. external_exe: external executable application

b. internal_exe: internal executable application, which means this tool.

c. external_file: open any external file by default

[PAT:H]l

(1) The path of firmware: “C:\Users\Administrator\Desktop\Telink.bin”

: \Users\Administrat

PATH Ox01 =

@5ktsp\rclink.hin End

Figure 2.104: Path

Download this firmware into target board to update firmware. When there’re too many file paths, you can
directly delete these. However, the first path can’t be deleted.

(2) Default file path: “C:\Users\Administrator\Desktop\Telink.bin”
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3 Upgrade Firmware

User can follow the steps below to upgrade firmware of “Burning EVK”.

Step 1: Click “Help -> Upgrade” to open the "Upgrade EVK" dialog window.

Eile View Tool Help
I s2s8 » W E trase § Download 4 Activate | IB Run I Pause W Step Q PC 4 Singlestep v | O Reset @ manualmode v | L Clear
) User guide mi - E Log
@ About Telink
k r 5
| # Upgrade EVK = =
|
" Firmware Version : [ Read FW Version ]
) v [ B resd] [ 4 upgrace|
4 -
| —
)
A\ o
W
L]
L
f M
i 5
File Path: E:\2_WorkSpace\5325(8266)project\sdk_evk_ver2.0\8266_Burning_EVK_JIG\8266_JIG_EVK_v5.2.2.bin

Figure 3.1: "Upgrade EVK” window

Step 2: Click the button "Read FW Version” to check the current firmware version.

AN-18101200-E6 98 Ver1.5.0



%ﬁr} Telink , , , _
bl Telink Burning and Debugging Tool (BDT) User Guide

¢,y BDT connect to
File View Tool Help

i 8258 - W EWK - | @ Setting (P Erase 3 Download ‘l'acﬁ\ratz|.'Rm I pause W Step Q PC # Snglestep -~ C Reset @ manualmode -

L 1' 1

| ! Upgrade EVK

Firmware Version : [v.3.1 | | Read FW Version 1

"Ma-rm]:mmyeiswrwudmr |

evk device: ok File Path: EN\2_WorkSpace\5325(8266)project\sdk_evk_ver2.0\8266_Burning_EVK_JIG\8266_JIG_EVK_v5.2.2.bin verion : 5.4.1

Figure 3.2: Check current firmware version

Step 3: Click the “"Load...” button to load the new firmware.
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File View Tool Help

i g258 » WEW v @ Setting (P Erase J Download + Actvate

b0 10 b0

o (s w |

@ = [

P — .
I Upgrade EVK Wp——

Firmware Version : v.3.1

( Read FW Version |

pd_tool v5.1.0\ver3.6\Telink download tool\Win32\R

elease \config\fw\8266 JIG EVK v3.2.binlEd [ﬁ LM...] [ Tt I.Wm]
[Warning]: Firmware is NOT up to date!

-

evk device: ok

File Path: E:\2_WorkSpace\5325(8266)project\sdk_evk_ver2.0\8266_Burning_EVK_JIG\8266_JIG_EVK_v5.2.2.bin

verion : 5.4.1

Figure 3.3: Load new firmware

Step 4: Click the “Upgrade” button to upgrade the new firmware into the “Burning EVK”. Note: User must
power cycle the EVK before using it.
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File View Tool Help

#3igase » WEWK v | @ setting (P Erase J Download + Actvate @ I Run Il Pause W Step Q PC 2 Singlestep

§ Upgrade EVK

Firmware Version : V.3.1 [ Read FW Version |
E:\4_studyfles\C+-+buider_Projects\download_tool_v5. 1.0\ver3.6\Telink_download_tool\Win3 + & Load... | | # Upgrade]

[\Mmhg]:FrmwateisNOTl.pbdah'

> >>>> unlock flash succeed!
[>>>>>>5>>5>>>> > Update FW succeed!

P> >>>> lock flash succeed!

Upgrade FW succeed, please Power On again

evk device: ok File Path: E:\2_WorkSpace\5325(8266)project\sdk_evk_ver2.0\8266_Burning_EVK_JIG\8266_JIG_EVK_v5.2.2.bin verion : 5.4.1

Figure 3.4: Upgrade firmware into EVK
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4 Tools Guide

This section mainly introduces the built-in tools of the BDT, including the functions of the tools and how to
use them.

4.1 BQB Tool

4.1.1 Function Description (BQB Tool)

This tool has two main functions:

« Configure and generate firmware for BQB testing according to requirements (bin files of both Flash
and SRAM types), with configurable options including: UART pins, PA control pins, TX energy, internal
and external capacitors, internal power supply mode and the location of calibration parameters. In
addition, the generated firmware can be downloaded directly into the DUT through the tool (by way
of Swire). Note: The above BQB test firmware is 8 UART two-wire test program, and the baud rate
of serial communication is 115200.

« Sending and receiving packet test

4.1.2 Interface Composition and Instructions (BQB Tool)

The tool is mainly composed of two parts: the firmware download interface and the test interface, as shown
in the following figure.

%’ BQB Tool - B91 support x>

Firmware Test

Configure Operation
Uart TX PA3 v | Uart_ RX PA4 v (® FLASH (O sRAM
PA_TX v| PA_RX v
Save As ...
TX_Pow default w| CAP Internal v
Pow_mode |LDO v Cal_Pos FLASH w Download & Run

Figure 4.1: BQB tool firmware download interface
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&' BQB Tool - B91 support et

Firmware Test

Serial Port Setting BOE Test
Serial Port | COM4 v RFMode |BLE_IM v Channel[2402
Baud Rate | 115200 v PckgType |PRESS V P""‘I"‘J‘E"j|3_"
Refresh Initialize
Open ENC

Figure 4.2: BQB tool test interface

4.1.2.1 Chip Selection

Selection of chip type through the MCU list in the BDT main interface, after selecting the chip, you can judge
whether the tool supports the corresponding chip through the title bar of the BQB Tool interface.

4.1.2.2 Firmware Saving and Downloading

Step1 - Configure firmware: In the "Configure” area of the firmware download interface, Uart_TX(RX) is
used to configure the TX and RX pins of the UART, PA_TX(RX) is used to configure the TX and RX pins of
the PA, TX_Pow is used to configure the energy of sending packets (default is the default value, usually 7
dBm), CAP is used to configure the internal and external capacitors, Pow_mode is used to configure the
power supply mode inside the chip, and Cal_Pos is used to configure the storage location of the calibration
data (selected according to the actual situation, SRAM can be selected during testing).

Step2 - Select firmware type: In the *Operation” area of the firmware download interface, select the type
through the check box, and the available types include Flash program and SRAM program.

Step3 - Save/Download firmware: In the "Operation” area of the firmware download interface, click the
“Save As...” button to save the firmware, and click the "Download & Run” button to download the firmware.

4.1.2.3 Sending and Receiving Packet Test

Step1 - Connecting the serial port: In the “Serial Port Setting” area of the test interface, “SerialPort” is an
optional serial port (if the list is empty, it can be updated by the “Refresh” button), and "BaudRate” is the
baud rate of communication (115200 is selected by default, which is consistent with the firmware’s serial
communication rate), click the "Open” button to open the serial port after it is configured.

Step2 - Configuring the test mode: In the "BQB Test” area of the test interface, RFMode is used to select
the RF mode, Channel is used to configure the test frequency point, PckgType is used to select the data
type of the packet, and Payload is used to configure the data length of the packet.
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Step3 - Testing: In the "BQB Test” area of the test interface, the “Initialize” button is used to initialize the
state of the DUT, the “TX” button is used to control the DUT to send packets, the “RX” button is used to
control the DUT to receive packets, and the "END” button is used to control the DUT to stop receiving or
sending packets (Click the "END” button in the receiving state to count the number of received packets).

4.2 Jtag Tool

4.2.1 Function Description (Jtag Tool)

The main functions of this tool are as follows:

« Install Jtag hardware related drivers

- Download/Erase firmware through Jtag
- Read/Write parameters through Jtag

« Debug through Jtag

4.2.2 Interface Composition and Instructions (Jtag Tool)

The interface of the Jtag tool consists of two parts, the “Target” area and the “Debug” area, as shown in
the figure below. The “Target” area is responsible for connecting devices and installing Jtag device drivers,
while the "Debug” area is mainly responsible for reading, writing, erasing and debugging functions.

o
Debug Target
4 Download B Stal Il Fause B Siep
& Erase Flash O Restart | | Run Q rc
Addr ICI ;ﬁ Read o' Write mEmory -
Len |512 KB | Addr|00000D0O | Len (1 | byte "
Shutdown
(OsRAM @FLASH | Data| |
Reg |Li5t all: * +Enter v| Var |List all: * +Enter v| Install Jtag Driver

|Histn:ur~r' operations of read and write " |

Figure 4.3: Jtag tool interface
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4.2.2.1 Jtag Device Driver Installation

Step1 - Connect Jtag devices: The Jtag device is shown below and is connected to the PC via USB.

6‘.'

& Telink

Figure 4.4: Jtag device

Step2 - Check device drivers: Open the device manager to view the device, if the driver is installed, it will
be recognized as a “libusbK USB Devices” normally, as shown below.

B irEiEE

MR EfER) BEEN) EEIH)

o= rHE HE B X®

& HENEEEE v @ DESKTOP-350N96G
v [} 2&TE IDE_ATA/ATAP| 5528
O E==itaEs v § libusbK USE Devices
B =u==s § Andes FTDI USE device
l HEEarie=
& R B =25s
&) gz s
& EEEES O &%
v & g - PR
- EeEm Gu TRhEIERIEE
oy BEANARSE = FTENEAZY
= FTEIHL

Figure 4.5: Jtag device driver installed

If the driver is not installed properly, it will be as shown in the figure below.
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= OITENEIE

IEE EEA ZEEN  OEEH
&« rFHE HE B EXE

& .w.EH%E(m) v M DESKTOP-350N96G
v i} Z&%TE == IDE ATAJATAPI S55IR%
g ;%l-l-ﬂl?ﬁ § Use mEmeTEs

tEEE B =28s
B HEvri [] ==

PR N

g me e @ eas
A oewEs - EENEE
pure G TEEEERI
- EaEE = FTEIEAS
oy REMLARSF = FTEDL
P =i
¥ B
I
I

i

B4 AndeShape AICE

| =S TS
0 srniEEsras

§ EEETREEE
o EEES

i s

W ETEES
=t

@ i

Figure 4.6: Jtag device driver is not installed

Step3 - Install driver: In the “Target” area of the Jtag tool interface, click “Install Jtag Driver” below to
install the driver.

4.2.2.2 Connecting Debug Equipment

Step1 - Connecting debug equipment: Connect the debug device to the Jtag device through the Jtag
interface. In the normal connection state, only the blue light of the Jtag device is always on. If the red light
is always on at the same time, first check whether the Jtag driver is installed. If the driver installation is
normal, then check whether the connection between the Jtag box and the test board is normal.

Step2 - Connecting target devices: After the debugging device is successfully connected, click the “*Con-
nect Target” button in the “Target” area of the Jtag tool interface to connect the debugging device. If the
title bar of the Jtag tool interface displays “Jtag Tool - target connected”, it means that the connection is
successful, and the controls in the “Debug” area become operable. If the connection is unsuccessful, it can
be solved by plugging and unplugging the USB interface.

AN-18101200-E6 106 Ver1.5.0



i Telink
Telink Burning and Debugging Tool (BDT) User Guide

4.2.2.3 Download Function

Step1 - Select firmware: On the main interface of the BDT tool, click “File->Open” to select the firmware
to be downloaded.

Step2 - Set the starting address: In the “Debug” area of the Jtag tool main interface, enter the starting
address of the download in the input box corresponding to “Addr”.

Step3 - Set the object loaded by the firmware: In the "Debug” area of the Jtag tool main interface, the
object can be selected by clicking on the check box controls *FLASH” and “"SRAM”".

Step4 - Perform downloading: In the “Debug” area of the Jtag tool main interface, click the “Download”
button to perform the download operation.

Note:

Programs downloaded into Flash are run by clicking the “Restart” button, while programs downloaded
into SRAM are run by clicking the “Run” button.

4.2.2.4 Erase Function

Step1 - Set the starting address: In the "Debug” area of the Jtag tool main interface, enter the starting
address of the download in the input box corresponding to “Addr”.

Step2 - Set the erase length: In the "Debug” area of the Jtag tool main interface, enter the length to be
erased in the input box corresponding to “Len” below the “Erase Flash” button.

Step3 - Perform erase: In the “Debug” area of the Jtag tool main interface, click the “Erase Flash” button
to perform the erase operation.

4.2.2.5 Read/Write Functions

The tool supports reading and writing in three modes: Memory, Flash and Analog. Among them, the Memory
mode can support reading and writing in byte, half-word (2 byte) and word (4 byte), while the other modes
only support reading and writing by byte.

Step1 - Set the read/write mode: In the "Debug” area of the Jtag tool main interface, click the drop-down
box behind the “Write” button to select the mode.

Step2 - Set the read/write width: In the "Debug” area of the Jtag tool main interface, click the drop-down
box below the read/write mode selection box to select the read/write width.

Step3 - Set the read/write address and length: In the "Debug” area of the Jtag tool main interface, enter
the address in the input box corresponding to “Addr” below the “Write” button, and enter the length in the
input box corresponding to “Len”. If you are writing data, you also need to enter the data to be written in
the input box corresponding to "Data”.

Step4 - Perform read/write operations: In the "Debug” area of the Jtag tool main interface, click the
“Read” button to perform the read operation, and click the “Write” button to perform the write operation.
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4.2.2.6 Debug Function

The debugging functions supported by the tool include: reading status registers, reading variable values,
and common debugging operations.

Step1 - Reading the status register: In the “Debug” area of the Jtag tool main interface, enter the name
of the status regqister in the input box corresponding to “Reg”, then press the “Enter” key to find the corre-
sponding register, and then click the drop-down box to select the corresponding register to view the value
of this reqgister. If you don’t know the name of the register, you can also list all viewable registers by entering

wEkw

Step2 - Reading variable values: In the "Debug” area of the Jtag tool main interface, enter the name of
the variable in the input box corresponding to “Var”, then press the “Enter” key to find the corresponding
variable, and then click the drop-down box to select the corresponding variable to view the value of this
variable. If you don’t know the variable name, you can also list all viewable variables by entering “*". Note:
To implement this function, you need to ensure that a list file with the same name exists in the bin file
directory.

Step3 - Common debugging operations: In the "Debug” area of the Jtag tool main interface, click the
“Stall” button to stop the device, Click the “Restart” button to make the device reload the firmware and
run from the flash, click the “Pause” button to pause the device program, click the “Run” button to make
the device continue to run from the program pause, click the "Step” button to make the device program
run in one step, and click the “PC” button to view the device’s current PC pointer. In addition, if there is a
list file with the same name in the bin file directory, you can also view the corresponding assembly code,
but before using this function, you need to enter **” in the input box corresponding to “Var” and press the
“Enter” key.

4.3 TWS Tool
4.3.1 Download Tool

4.3.1.1 Function Description (Download Tool)

“Download Tool” is mainly used to burn bin files, parameter information, etc. to the specified address of
Flash. This tool supports burning single and multiple objects at once, and supports burning up to 4 bin files,
1 set of "BT Name” parameters and 1 set of "BT MAC” parameters at a time.

4.3.1.2 Interface Introduction

The interface of *"Download Tool” is shown in the figure below, which mainly includes two areas: “Setting”
and “Operation”. The “Setting” area is responsible for setting the download information, and the “Operation”
part is responsible for executing the download operation.
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& TWS Tool
Download Tool  EQ Toal B
Setting
Address Path/Content
Bin File1 |DxDDDDDDDD | |SlG‘u,conﬁg‘n,bin‘n,bqb‘n,BQ1_BQB_FLASH_\.-'DDDI.bin| Tores
[] BinFile2 |DxDDDCDDDD | || | Browser
[ sinFile3 [ox00000000 | | | Browser
[ BinFie4 |0x000E0000 | | | 'Browser
BT Name |0x000ED00D | [TWS_0 | O seff-tncrement
BT MAC [ self-Increment
Operation
Download

Figure 4.7: TWS_Tool/Download_Tool interface

4.3.1.3 Instructions for Use

Step1 - Set burning information: In the “Setting” area of the Download tool main interface, select the
information to be burned through the radio button on the far left, enter the Flash address written in each
information in the input box corresponding to “Address”, and enter the corresponding information in the
input box corresponding to “Path/Content”. Both "BT Name/MAC” have a self-increasing function (The
value corresponding to each set of data will increase automatically after burning), which can be selected
via the check box on the right. Also note that the maximum length of the "BT Name” can not exceed 25
characters.

Step2 - Execute burning operation: In the "Operation” area of the Download tool main interface, click the
“Download” button to perform the download operation.

4.3.2 EQ Tool

4.3.2.1 Function Description (EQ Tool)

The main functions of this tool are as follows:

* Generate EQ parameter
« Perform online EQ parameter tuning (requires support from relevant protocol)
4.3.2.2 Interface Composition

The interface of the EQ tool consists of 5 areas, including the graph display area, the “Configure” area, the
“Parameter” area, the log output area and the “"Operation” area, as shown in the figure below.
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Figure 4.8: TWS_Tool/EQ_Tool interface

4.3.2.3 Instructions for Use

Step1 - EQ parameter adjustment: First select the mode of parameter tuning, and select it through the
Mode in the “configure” area, the tool provides three optional modes by default, namely: “Music” mode
(i.e. Line Out), “Speech MIC” mode (i.e. Line In) and “Speech SPK” mode (i.e. Line In to Line Out). Then select
the channel, and select it through the Channel in the “configure” area. Next, select the sample frequency
and the level of EQ parameter tuning, respectively, through the FreqSmp and Stages in the “configure”
area. Finally, all levels of parameters, including filter type, Q value, center frequency and gain value, are
configured by Type, Q, Fc and dB in the “parameter” area.

Step2 - View and save EQ parameter values: The parameter value can be obtained by clicking the “Get
Parameter” button in the “Operation” area, and the generated parameter value can be saved as a bin file
by clicking the “Save as bin file” button.

Step3 - Save EQ configuration: The EQ configuration can be saved and restored through the checkbox
corresponding to Setting in the “Operation” area. For the save operation, first select “Save” in the check-
box, then enter the configuration name in the pop-up window, and finally click OK. For restoring a saved
configuration, select the name of the saved configuration via the checkbox to restore the configuration.

Step4 - EQ online tuning: First select the method of online parameter tuning, and select the online param-
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eter tuning method through the check box controls (*"USB” and “RF”) in the “operation” area. Then download
the EQ parameters to the device by clicking the *Download” button in the “"Operation” area.

Note:

All online parameter tuning methods supported by EQ tool need to be supported by relevant protocols,
and you need to consult relevant staff for details.

4.4 RISC-V Tool

The RISC-V tool supports the chip to realize the following functions through USB:

- Read/write register

- Read/write/erase flash

» Report debugging information
« VCD function

Note:

The SDK must have a corresponding interaction protocol before this tool can be used.

4.4.1 Read Memory

Read data from a specific storage space (RAM/Analog/Flash), the steps are as follows.

Step1 - Select the storage space type: In the "Memory” area of the interface, click on the drop-down menu
to select the type.

Step2 - Set the access area: Enter the starting address of the space to be accessed in the “Addr” input
box, and enter the number of required access addresses in the “Size” input box.

Step3 - Read data: Hold the cursor in the "Addr” box, and the user can read data from the specified storage
space by pressing the “Tab” key.

Note:

The data in the “Size” input box is hexadecimal. Writing “10” represents reading 16 bytes of data. A
maximum of 256 bytes of data can be read at a time.
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28 00 00140280 0010

Figure 4.9: Read memory

4.4.2 Write Memory

Write data in a specific storage space (RAM/Analog/Flash), the steps are as follows.

Step1 - Select the storage space type: In the "Memory” area of the interface, click on the drop-down menu

to select the type.

Step2 - Set the access area: Enter the starting address of the space to be accessed in the “Addr” input
box, and input the length of the data to be written in the “Size” input box.

Step3 - Write data: Enter the target data to be written in the “Data” box. and the user can write the
specified data to the specified storage space by pressing the “Enter” key.

Note:

Write data can only write up to four bytes of data.
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Figure 4.10: Write memory

4.4.3 Download Firmware

Download the firmware to flash, the steps are as follows.

Step1 - Select firmware: Click “File->Import bin” and select the firmware to download.
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Figure 4.11: Select firmware

Step2 - Erase flash: Click the “TS” button, and then click the “*Chip_Erase” button to erase all flash data.
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21 RISC-V TDB -- Found - X
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Figure 4.12: Erase flash
Step3 - Download firmware: Click the "Bin_DL" button to download the firmware.
AN-18101200-E6 115 Ver1.5.0



Telink

Telink Burning and Debugging Tool (BDT) User Guide

&L RISC-V TDB -- Found - X
File Log Exit
F tting Memory vCD Log
CMD MEM ||¥ Name .
INT | el template. v | |[pay >| sizef1 I 16 muz vecD | View |De£...| Clearl
Name [~ vk [ Packet [v Log |addr I]AOlEO Datal IC:\Uaers\DELL\Do:ument.s\WeChat Files\su| gave |
|CC_HT run script ts flash erass chip.txt ...
-.. chip erase (8, ): 2a 03 00 00 00 00 00 OO
LEe 82 08 0000: 00 00 00 00 00 OO 54 0O
|53a4 2b708b8s ... 15 ms
Name Address run script ts flash write_ from file.txt ...
000 ;DDD -.. write file (6, input file: E:\workspace\20221219 risc_ timeout\telink b9l 11 soundbar sdk-master\b3:
| = 82 08 0000: 25 a0 00 00 00 OO OO0 OO
82 08 2000: b7 07 00 00 83 a6 87 10
Macl Address 82 08 4000: 97 d0 £f £f e7 80 80 af
= 82 08 6000: 83 a6 c5 £f 93 B7 47 02
|°°°ff°°° 82 08  8000: 00 90 00 20 a$ 5a 01 00
82 08 a000: 24 £f 15 45 ef £0 df da
82 08 <c000: d7 Oc 9c 42 &7 80 07 00
Sy mm Bin DL 82 08 =000: 23 0c d7 80 db a6 87 3c
- = 82 08 10000: 13 05 10 00 ef cO0 5f df
82 08 12000: 37 07 14 80 83 07 37 32
e o T ||| e Teme ED 82 08 14000: €5 £7 =3 9£ 34 £d 37 97
- - - - 82 08 1&000: bl e3 83 47 05 00 9d cf
82 08 18000: 18 00 dd 8e 13 05 85 99
custom | custom | 82 08 1a000: 5b £8 0Oc 12 b3 &5 7b 01
82 08 1c000: 93 56 05 01 b3 B7 b& 00
82 08 1e000: 43 5f 43 4d 44 5f 50 41
cuatom 82 08 1e600: d7 fe a5 3f 3f 58 ad 3f
82 08 1e700: 00 40 41 41 =7 Sb 9d 38
82 08 1eB0O0: 00 01 02 02 03 03 03 03
custom 82 08 1e900: 64 24 01 00 bB 26 01 00
82 08 1leal0: 06 1d 1le 01 0= 03 54 00
--- 1266 ms
custon |
custom |
£ >

Figure 4.13: Download firmware

4.4.4 VCD Function

VCD function operation steps are as follows.

Step1 - Select the header file: Click the “"Def” button in the VCD function area and select the corresponding
header file.

AN-18101200-E6 116 Ver1.5.0



) Telink

Telink Burning and Debugging Tool (BDT) User Guide

& RISC-V TDB -- Found — b ‘
Setting Memory VCD Log
73 | cMp MEM |V Name INT | ,m [zt ~] sizef [ [Tmuz veD | vlwllm claar|
Name [T eve [ Packet [v Log |Addr |1 401e0 Du.l:al |3:i_boot_dong1e_\usb_dbg\log_def_stuck-h save ‘
|c<:-_w1' [
|
& 1 X ‘
1 « b91_ll_soundbar sdk > vendor > _proj boot dongle_ > usb_dbg v O O Fusb_dbg #ig%E
B~ R =- o @

™ ks ~ Bir Lrdsh ] ESie] Fh

 ELYGF |k dfuh 2022/12/12 19:07 C Header File 5KB

B wa mh dfu_usbdesch 2022/12/12 19:07 C Header File 49 KB

= @mE | |k log_def stack.h | 2022/12/12 19:07 C Header File 9KB

Ehoc-|

¥ T

> &%

W S|

i THRER (C)

~ FHER (D)

- FHER (E)

SHEE(N): log_def stack.h ~| BINFiles () v
s
| l
Figure 4.14: Select the header file
Step2 - Start the VCD function: Click the “VCD” button to start.
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Figure 4.15: Start the VCD function

Step3 - View the running status of related tasks: Click the “View” button to view the task running status.

AN-18101200-E6

118 Ver1.5.0



v Telink
Telink Burning and Debugging Tool (BDT) User Guide

Memory vcD Log
RAM v | Size|] 3800 16 MHz Stop '_'-ef, -.|| Clear

Addr |1401e0 Data E:\workspace\20221219 risc timeocut\teli| save

wnload_mac

irwnload nama |

| GTKWave - E\workspace\20221219 risc_timeout\telink_bd1_|l_soundbar_sdk-master\b91_ll_soundbar_sdk\_proj_low_latency_soundbar 0p1_su.. — O *

File Edit Search Time Markers WView Help |

d@a Q ':5_3,\3'. ':_;'. ':_;'. U\:ZI ELU \:ZI EL From:|0 sec To:| 2445004 us @ Marker: 3 us | Cursor: 0 sec ‘

- 55T Signals Waves

Time

Type |Signa|s j

wire  b_RX_EN
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Figure 4.16: View status

Note:

Please consult the SDK responsible person for the definition and use of the header file.

4.4.5 Command Line Description

To facilitate debugging, you can enter the corresponding command to execute the corresponding opera-
tion.

4.4.5.1 Read Command

Command format: [28] [Type] [Address] [Sizel

Type: access space type, "00” represents access to digital register; "01” represents access to analog register;
“02" represents access to flash.

Address: the address of the access space, accounting for 4 bytes.

Size: the number of access addresses, accounting for 4 bytes.

AN-18101200-E6 119 Ver1.5.0



T Telink

Telink Burning and Debugging Tool (BDT) User Guide

Example: Read a byte of data from the address of digital register 0x140280.

Command: 28 00 00140280 000001

Setting Memory VCD Log
TS CMD|M_EM||7 Nams ,
INI | [t1_template. v | |[pay ~| sizefr | 16  MHz VCD | View ‘Def. . | Clear|
****** Common Command-———————
chip_erase [ EvkE | Packet [v Log |2ddr ‘]_40]_50 Data| |C:\Users\DELL\D:jcu_ments\WeChat Files\su| save |

download mac

download name . 28 00 00140280 000001

download bin 19:05:54.453<0> ..data..

read mac 19:05:54.453 <1> 00140280: 1f |

read_name

b5l system on

b91_xo_en_clk_ana

b5l en baseband
Debug

bt_scan en

bt_power_off

download_tone
download_tone_pcm8

read_tone

read cs0 acl

read csl acl

read cs2 acl

read cs3 ing

read cs4 ings

read cs5 asb

read csé s_tra

read cs7 s_sca

——————— BT RX Descriptor ——-—-—
read rx descO

read rx desel

******* BT TX Descriptor ————
——————— BT R¥ LMP buf —--————-
read rx lmpbufl

read rx lmpbufl

——————— BT TX LMP buf —-————-
******* BT EX ACL buf ——————
read rx aclbuf0

read rx aclbufl

——————— SPP STRESS TEST —————
spp_set_master

Spp_
spp_tx_start
spp_tx_stop

connect

81 08 28 00 80 02 14 00 ©01 00 00 01 0Oe 03

28 00 00140280 000001

Figure 4.17: Read command

4.4.5.2 Write Command

Command format: [2a] [Typel] [Address] [Datal] [Data2]......

[DataN]

Type: access space type, "00” represents access to digital register; "01” represents access to analog register;

“02" represents access to flash.

Address: the address of the access space, accounting for 4 bytes.

DataN: data to be written.

Example: the flash 0x1000 address writes data "0x1122334455".

Command: 2a 02 00001000 55 44 33 22 11
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read_mac

read name

b9l system on

b51_xo_sn_clk_ana

b5l en baseband
Debug

bt_scan_en

bt _power off

download tone
download_tone_pcm8

read_tone

read csD acl

read csl acl

read cs2 acl

read cs3 ing

read cs4 ings

read cs5 asb

read csé s_tra

read cs7 s_sca

******* BT RX Descriptor ————
read rx descl

read rx descl

******* BT TX Descriptor ————
——————— BT RX IMP buf --—-———-
llread rx Impbufl

read rx lmpbufl

——————— BT TX LMP buf --——-——-—
******* BT RX ACL buf —————
read rx aclbufl

read rx aclbufl

******* SPFP STRESS TEST —————
spp_set_master

spp_connsct

spp_tx start

spp_tx_stop

&} RISC-V TDB -- Found x
File Log Exit
Setting Memory Log

TS CMD MEM ||¥ Name 3

- |r SR tl—templatﬁ'j' ‘RAM ﬂ size |1 16 wmmz vCD | View |Def...| Clear|
—————— Common Command-——-—-—-—
chip erase [~ vk [ Packet [v Log |addr ‘J_4DJ_ED Data‘ |C:\Users\DELL\D-:cuments\WeChat Files\su| gave |
download_mac
download nams I .. 2a 02 00001000 55 44 33 22 11 I
download bin 15:15:46-869<0> ..rx.. 82 08 2b 02 00 10 00 00 55 44 33 22 11 03 54 00

I2a 02 00001000 55 44 33 22 11

Figure 4.18: Write command

4.4.5.3 Flash Erase Command

Command format: [2a] [03] [Address] [Size]

Address: the address of the access space, accounting for 4 bytes.
Size: the size of the flash space erased, accounting for 4 bytes.
Example: flash Ox1000 address erase 4k data.

Command: 23 03 00001000 00001000
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download mac

et RISC-V TDB -- Found - X
File Log Exit
Setting Memory VCD Log
= v .
Seepe ‘r Neme INI | |l template. v | |lpay ~| size|n | 16 MHz vVCD | View ‘Def. . | Clear‘
—————— Common Command----—=-——
chip_erase [ EVE [ Packet [v Log |Addr |L4 01e0 Data| |C:\Uaexs\DELL\Dacumenta\Wechat Filss\su| save ‘

download name . 2a 03 00001000 00001000 I

read mac
read_name
b%l_system on
b5l xo en clk ana
b91_en_baseband
Debug
bt_scan_en
bt_power_off

download tone
download_tone_pcmS3

read tone

read cs0 acl

read csl acl

read cs2 acl

read cs3 ing

read cs4 ings

read cs5 asb

read cs6 s_tra

read cs7 s_sca

******* BT RX Descriptor ————
read rx dsscl

read rx descl

——————— BT TX Descriptor -——-
——————— BT RX LMP buf -----—-—
read rx lmpbufl

read rx lmpbufl

——————— BT TX LMP buf ---—-——-—
******* BT RX ACL buf —————
read rx aclbufl

read rx aclbufl

******* SPP STRESS TEST —————
spp_set_master

spp_connect
spp_tx start
spp_tx_stop

download bkin 15:20:26.285<0> . rx. . 08 2b 03 00 10 00 00 00 10 00 00 11 03 54 00

Iza 03 00001000 00001000 I

Figure 4.19: Flash erase command

Example: erase the whole flash.

Command: 2a 03 00000000 00000000

4.4.5.4 Save the Read Data

Command format: [r] [String] [28] [Type] [Address] [Size] [BinPath]

r: read command.

String: string, which can be customized.

Type: access space type, "00” represents access to digital register; “01” represents access to analog register;

*02" represents access to flash.

Address: the address of the access space, accounting for 4 bytes.

Size: the size of the data to be read, accounting for 4 bytes.

BinPath: the path where the read data is to be saved.

Example: read 4k data from flash O address and save it to D drive.

Command: r read 0228 00000000 00001000 -d:\read.bin
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40} RISC-V TDB -- Found _ %
File Log Exit
F tting Memory VCD Log
TS |CMD M_E:Ml v Name il tl_template. w Im _I Sizel]_ I 16 | | Viewlnef...l Clearl
- —Common Command-—
chip erass [~ evk [ Packet [v Log |addr |l40leO Dat’.al IC:\Users\DEI.I.\Documents\WeChat Files\su| gave |
download_mac
download name |-. = read 0228 00000000 00001000 —d:\read.bin | =
download bin T.. read (10, output file: d:\read.bin): 28 02 00 00 00 00 00 10 00 0O
read_mac 82 08 0000
read name 82 08 0900:
b9l _system_on 13 67 57 00 23 86 =7 50 05 47 a3 89 =7 4s 09 47
b5l _xo en clk_ana 23 89 7 4= 37 07 00 00 03 27 47 10 83 a6 47 44
b9l en baseband 12 07 bd Ba 55 8f 23 a2 e7 44 37 37 01 c0 23 a4
- ~—Debug =7 44 37 17 14 00 13 07 47 88 23 a6 <7 44 82 80
bt scan en b7 07 00 00 02 a8 87 10 02 57 48 00 83 46 €3 00
bt_power off 83 28 08 00 83 27 88 00 7d 17 75 8f 93 06 00 11
££ 17 17 <5 Sb 27 06 3c 63 £4 c6 00 13 07 00 11
download tone 93 06 27 00 93 d8 86 40 23 80 d7 00 al 46 7d 17
download_tone_pem8 a3 80 17 01 23 82 a7 00 a3 82 d7 00 Sb 27 07 3c
read tone 95 07 19 ca 05 07 2 97 85 05 83 c6 £5 ££ 85 07
read cs0 acl a3 8f d7 fe =3 la b7 fe 83 07 68 00 85 07 23 03
read csl acl £8 00 82 80 37 17 14 80 93 77 £5 Of a3 06 £7 80
read cs2 acl 29 47 €3 43 a7 06 89 07 db b7 07 1lc 86 07 05 &6
read cs3 ing Sb b7 07 lc 93 06 06 56 £5 17 36 97 93 05 7€ od
read cs4 ings 93 £7 £7 0f 93 06 00 02 63 d8 =5 04 37 17 14 80
read cs5 asb 03 06 47 =4 13 76 6 Of 23 02 c7 =4 03 06 97 <2
read cs6 s_tra 82 08 0al0:
read cs7 s sca 13 76 £€ Of 13 66 16 00 a3 04 <7 =2 03 06 87 2
_______ BT RX Descriptor —--- 23 04 £7 =2 83 07 97 =2 93 £7 £7 03 dd 8s 93 £6
desc0 £6 Of a3 04 d7 =2 82 80 13 07 40 02 63 44 a7 04
descl 8d 07 db b7 07 lc 59 bf 93 05 =6 Sb 93 06 00 04
BT TX Descriptor —--- =3 c6 =5 £a 93 06 06 Sa 63 c8 =€ 04 93 05 2¢ 98
BT RX IMP buf —————— 53 06 00 £8 =3 cc o5 £8 93 05 46 96 93 06 00 fa
1mpbuf0 =3 c6 =5 £8 13 06 b6 94 81 56 =3 51 =6 £8 93 06
lmpbufl 00 fc ad bf db 5a 55 00 db 5c €5 00 93 07 =0 04
BT TX IMP buf - 93 06 00 06 6f £0 Sf £6 81 47 93 06 00 fc bS bf
BT RX ACL buf - =1 47 93 06 00 fa 99 bf 93 06 00 06 6f £0 1f £5
aclbuf0 b7 07 00 00 93 87 07 10 98 4b 03 c6 c7 03 cc 47
aclbufl 33 07 =5 40 94 5f 19 =a 33 06 d7 02 88 d7 d8 d3
7777777 SPP STRESS TEST ————— 53 56 46 00 b6 95 2e 85 67 80 00 00 13 56 47 00
spp_set_master £f 15 d6 c4 88 d7 d8 d3 2e 85 82 80 37 07 14 80
spp_connect 83 07 87 35 93 £7 £7 0f 93 &7 47 00 23 0c £7 34
spp_tx start €7 80 00 00 73 00 20 30 b7 07 14 80 83 a7 07 20 &
spp_tx_stop
Ir read 0228 00000000 00001000 —d:\read.binJI
Figure 4.20: Save the read data
4.4.6 Clear and Save Logs
Clear log: click the “Clear” button on the interface to clear the log.
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2t RISC-V TDB -- Found - X
File Log Exit
tting Memory VCD Log—
MEM ||v .
kil M [ Name INI | [tl_template. v| |[pay >| siz|1 I 16 muz veD | viewlDef...[ Clear
I — Common Command--—-——-—-
||chip_erase [~ EVE [~ Packet V¥ Log |addr |140150 Datal IC:\Users\DELI.\Documenta\WeChat Files\su| save
download mac

download name

download bin

read_mac

read_names

b5l system on

b9%1_xo_en_clk_ana

b5l en baseband
Debug-

bt_scan_en

bt power off

download tone
download tone_pcm8
read_tone

read cs0 acl

read csl acl

read cs2 acl
||read es53 ing
||r=ad cs4 ings
read cs5 asb
||zead es6€ s_tra
read cs7 s _sca
——————— BT RX Descriptor -—--—
read rx descO
read rx descl
——————— BT TX Descriptor ——-—-—
——————— BT RX IMP buf --————-—
|lread r= Impbuf0
read rx lmpbufl
——————— BT TX IMP buf ——————
——————— BT RX ACL buf -—-—----
read rx aclbufl
read rx aclbufl
——————— SPP STRESS TEST —--—-—-—
sSpp_set_master
spp_connect
spp_tx_start
spp_tx stop

Figure 4.21: Clear log

Save log: click the “Save” button on the interface, select the file saving path and enter the file name.
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Setting Memory vCcD TLog
TS | cMp MEM |V Nams INT W |RAM ﬂ Size‘l ‘ ,TM_HZ vCD | View |Def...‘ Clear‘
—————— Common Command-——-—-—-—
| chip_erase [ Eve [ Packet [# Log |Addr [1401<0 Data‘ ‘C:\Usera\DELL\DDCumentB\WeChat Files\su ” Save |I
download mac
ds N
o W S X
reg
re=g T « b81_ll_soundbar_sdk > _proj_low_latency soundbar Op1_sub_tx_ > output > v O P I output FRiEE
b3
3] e
b9 Hi - FEEiEkE B== ~ 0
bt ¥ 3D X " EiR e BHE ot Fh
bt
“ i A output 2022/12/20 11:45 ST
d —
b = Bs Bl objdump.txt 2022/12/2011:21 STASTRY 1,199 KB
) P
reg Bl o 5 readelf.txt 2022/12/20 11:21 STASIRY 48 KB
re
reg ¥ 7= =l symbol.txt 2022/12/2011:21 A 88 KB
Y
|| req
B rem
reg . ;E
reg
red ©. bR (C)
reg
- - RS (D)
reg
req ~ S (E)
||zed sz log.oxt -
i {R42RT): Log Files (*.txt) v
red
T~ memmesE Save EH(S) BV
spH

spp:ca n.;ec t
||spp_tx_start
Spp_tx stop

Figure 4.22: Save log

4.5 EMI Tool

4.5.1 Functional description (EMI Tool)

The tool has two main functions:

« Configure and download the test firmware.
+ EMI test.
* Non-signaling test.

* RF current test.

4.5.2 Interface Composition and Instructions (BQB Tool)

The tool is mainly composed of four parts: firmware configuration download interface, EMI test interface,
non-signaling test interface and RF current test interface, as shown in the figure below.
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& EMI Tool X

Firmware EMI Test MNon-Signaling Test RF Current Test

Test Select

T

Configuration

|LDO1v4LDO2V0 | Power Mode

[Intemal v] Cap. Select ] Swire Through USB
|FLASH v | caib. Pos.

PA Setting

[(JEnable []Bypass PA Confiqure Tool

‘BII‘IBI’}‘ file for PA setting ]ﬁ‘
Operation

(®) FLASH ] 1 _ ]

O srAM Download Save As Binary

Figure 4.23: Firmware configuration download interface
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%! EMI Tool x
Firmware EMITest Non-Signaling Test RF Current Test
Test Select
TR
Setting
2402 || SetFreq.(MHz) |
|9.9d8m v|[3vs ~ | setPower Level
|BLE_2m v|  setRFMode |
TX Continue
Cartier | CamierData [ JHop
RX
RX Test

Figure 4.24: EM| test interface
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! EMI Tool Pt
Firmware EMITest Non-Signaling Test RF Current Test
Test Select
.
Setting
2402 || setFreq.(MHz) |
|9.9dBm v||3vs + | setPower Level
[BLE_om | SetRFMode |
TX Burst
Pack. Count
PRESS | O0x55 | OxOF
RX
RX Test | RX Count RSSI

Figure 4.25: Non-signaling test interface
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! EMI Tool e

Firmware EMITest Non-Signaling Test RF CurrentTest

Current Test Firmware

|LE:-01v4LDozm v Download

Current Test Operation

Vbat v| V8 | |6.31dBm v | 12402 MHz
TX Current RX Current

Figure 4.26: RF current test interface

4.5.2.1 Chip Selection

Chip model selection is performed through the MCU list on the BDT main interface.

4.5.2.2 Save and Download Firmware

Step1 - Configuration firmware: In the “Configure” area of the firmware downloading interface, “Cap.
Select” is used to configure the internal or external capacitors, "“Power Mode” is used to configure the internal
power supply mode of the chip, and “Calib. Pos.” is used to configure the storage location of calibration
data (selected according to actual situation). If the “Swire Through USB” function is used, the corresponding
option should be ticked.

Step2 - PA configuration: In the “PA Setting” area of the firmware downloading interface, if you need to
use the PA function, tick the box for “Enable”. If you want to use the PA function but working in Bypass
mode, tick the box for “Bypass”. In addition to the above operations, users also need to enter the binary file
path for PA operations into the corresponding text box. The PA-related binary files can be generated using
the “PA Configure Tool”. You can click “PA Configure Tool” to open the tool, and refer to the corresponding
chapter for the use of the tool.

Step3 - Select the firmware type: In the “Operation” area of the firmware downloading interface, select
the type through a radio box. The available types include “Flash” and “SRAM".

Step4 - Save/download the firmware: In the “"Operation” area of the firmware downloading interface, save
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the firmware by clicking the “Save As Binary” button, and download the firmware by clicking the *“Download”
button.

4.5.2.3 EMI Test

Step1 - Configure frequency, power, and RF mode: In the “"Setting” area of the EMI test interface, input
the test frequency, select the TX power (required for TX testing) and select the RF mode.

Step2 - TX test: The TX test includes two types of RF signals, namely single carrier signal and continuous
modulated signal. They can be configured separately using the “Carrier” and “CarrierData” buttons in the
“TX Continue” area. Additionally, the continuous modulated signal supports frequency hopping mode, which
can be set by ticking the “Hop” box.

Step3 - RX test: The "RX Test” button in the "RX” area controls the DUT into RX test mode.

4.5.2.4 Non-signaling Test

Step1 - Configure frequency, power, and RF mode: In the “Setting” area of the non-signaling test inter-
face, input the test frequency, select the TX power (required for TX testing) and select the RF mode.

Step2 - TX test: In the “"TX Burst” area of the non-signaling test interface, select the number of consecutive
packets to be sent by using “Pack. Count” (only two modes of sending 1000 packets per time or an unlimited
number of packets are supported). Additionally, you can select to send different types of data packets by
clicking on "PRBS9”, "0x55”, or "OxOF” respectively.

Step3 - RX test: The "RX Test” button in the *“RX” area controls the DUT into RX test mode, clicking on the
"RX Count” button to view the current number of received packets, and clicking on the “RSSI” button to view
the power of the RF signal source.

4.5.2.5 RF Current Test

Step1 - Download the firmware required for RF current test: In the "Current Test Firmware” area of the
RF current test interface, configure the internal power supply of the MCU and click on the *“Download” button
to download the firmware for the current test (the DUT needs to be powered down and on at the beginning
of each time).

Step2 - TX current test: In the “"Current Test Operation” area of the RF current test interface, configure
the power supply method, power and frequency point, and enter the TX current test by clicking on the “TX
Current” button.

Step3 - RX current test: In the “"Current Test Operation” area of the RF current test interface, configure
the frequency point and enter the RX current test by clicking on the "RX Current” button.

4.6 PA Configure Tool

4.6.1 Function Description (PA Configure Tool)

This tool is mainly used to configure the binary files required to generate the PA.
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4.6.2 Interface Composition and Instructions (PA Configure Tool)

The interface of the tool is shown below.

%} PA Configure Tool e
+ Add X Remove Save As Binary
PIN Init Level TX Level RX Level Bypass Level
PA7 v| [Low v| |Hgh v] ‘Low v] ‘High v|
PAO v| |Low v| |Low v| |Low v| |Low v
PA1 v | |Low v | |Low w ‘ Low v ‘ Low v
.PAZ w | |Low w | |Low “ . ‘Luw W . ‘Low o
PA3 v ! |Low v| |Low v| |Low v| |Low v]
PA4 | |Low v| |Low v| |Low v| |Low v|

Figure 4.27: "PA Configure Tool” interface

4.6.2.1 Configure the File that Generates the PA

Step1 - Add PA-controlled pin: Add the pin required for the PA to work by clicking on the *Add” button.

Step2 - Configure the level of each pin in the different operating modes: Configure the level of each pin
in "Init”, *TX", "RX" and "Bypass” modes respectively.

Step3 - Generate binary files: The configuration can be saved as a binary file by clicking on the “Save As
Binary” button.

4.7 EVK Offline Tool

4.7.1 Function Description (EVK Offline Tool)

This tool is used in conjunction with BurningeVK with offline download function, The main features include:

+ Update the tool firmware in the BurningEVK.

» Download the user program into BurningEVK.
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4.7.2 Interface Composition and Instructions (EVK Offline Tool)

The interface of the tool includes the tool firmware interface and the user tool interface, as shown below.

&3 EVK Offline Tool O X
Tool Bin  User Bin g
"

NO. File Name Chip Type( BinType ID Bin Size CRC32(Hex) Download Address(Hes »

1 dut_8366_flash_v000 1.bin 01 1 1 3660 2e6657bc 00008000

2 dut_8368_flash_v0246.bin 01 1 2 3588 aedd3c59 00008000

3 dut_8231_flash_i_v0002.bin 11 1 3 3384 fe2a03dd 00008000

4 dut_8231_flash_e_v0002.bin 11 1 4 3884 e11342a3 00008000

5 dut_8231_flash_i_v0002.bin 11 1 5 3884 fc2a03dd 00008000

6 dut_8231_flash_e_v0002.bin 11 1 6 3384 £11342a3 00008000

7 dut_8232_flash_v000 1.bin 11 1 7 8584 ea334fel 00008000

8 dut_8266_flash_v0245.bin 12 1 8 5740 ceb66a64 00008000

9 dut_8267_flash_v000 1.bin 12 1 9 10112 2e14efac 00008000

10 dut_8267_flash_v000 1.bin 12 1 10 10112 2e14ef8c 00003000

11 dut_b80_flash_v0002.bin 21 1 11 65964 6aal561c 00040000

12 dut_b85_fiash_v0001.bin 22 1 12 11944 7cSced74 00040000

13 dut_b87_flash_v0002.bin 23 1 13 12120 b377fda4 00040000

Figure 4.28

: “"EVK Offline Tool” tool firmware interface
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o |[o00e0 [0 (s pestop BOTcont b o0 500 | 0550 | 10217

Figure 4.29: "EVK Offline Tool” user firmware interface

4.7.2.1 Update Tool Firmware

Step1 - View the tool firmware in the BDT: Click on the “List all” button to view the existing tool firmware.

Step2 - Update firmware: Update the tool firmware to the BurningEVK by clicking on the “Update” but-
ton.

Note:

The tool firmware interface is hidden by default and needs to be displayed by modifying the configu-
ration file.

4.7.2.2 Download User Firmware

Step1 - Add user firmware: Add the user firmware by clicking on the “*Add” button and configure the “Chip
Name”, “Bin Name”, “"Destination”, "Addr” and “File Path” information.

Step2 - Download user firmware: First tick the firmware that needs to be downloaded to BurningeVK and
then click on the “Download” button to complete the download.

4.8 Secure Boot Tool

The main functions of this tool are as follows:

» Supports the download of chip configuration information and firmware.
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« Supports re-enabling the Debug interface function.

« Supports reading the configuration information of the chip.

4.8.1 Interface and Instructions

The Secure Boot tool interface is shown in the following figure.

w
Setting Run Code
Mode Selection: Firmware Encryption: cored |RunD :DODODUDD v |;"'
|seucre boot mode | IEnab|e V|
Secure Debug: Run Description Address:
.Enable v] |F|ash:LM ~ | D00F8000
Signature Verification Run Code description
coreQ corel core2 cored Rund D0OF8000 (=

Pubkey Hash

Please select pubkey hash bin file =
Root Key Operation

Flease enter rootkey text lﬁ [CJErase alternative code TLNK mark
Debug Plaintext

[ ease enter debug plain text! @ Download-All Download-Flash Del?j;i::t’:l?ace Read-Info Save

Figure 4.30: Secure Boot tool interface

4.8.1.1 Mode Selection

Select either “secure boot mode” or “normal mode”.

4.8.1.2 Firmware Encryption

Select to enable or disable the “Firmware Encryption” function.

4.8.1.3 Secure Debug

Select to enable or disable the “Secure Debug” function.

4.8.1.4 Run Description Address

Select the flash size and the corresponding code description address will be confirmed automatically.

Note:
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This function is only available in “secure boot mode”.

4.8.1.5 Pubkey Hash

Select the “public_key_hash.bin” file to be burned. After clicking the “Download-All" button, the program
will automatically check whether the length of the file size meets the conditions. If it doesn’t, the program

will report an error.

]
Setting Run Code

| Mode Selection: Firmware Encryption: [ coren |Run1 ~ | |UUDUUUDD v ||
|seucre boot made V| |Enable v|

| Secure Debug: Run Description Address:
|Enable ~v| |Fash:m + oooFaoo

Error x

Signature Verification

corel corel core2 . o
The size of pubkey hash bin is not equal to 32 bytes.

|~ Pubkey Hash
|C:'n,l.lsers'»ﬁdmin'n,Desktc-p'-,test_code'n.|:-u|:-|ic_ =

i Root Key S
|1:|k_key-1234abcd = [JErase alternative code TLMK mark
Debug Plaintext
|ﬁk_key—1234\abcd | = Download-All Download-Flash DEE:;:?:FI%CE Read-Info

Figure 4.31: Public key hash file error

Note:

This function is only available in “secure boot mode”.

4.8.1.6 Root Key

U

Save

Enter a string of 16 characters or 32 hexadecimal characters as the root key in the input box. It also supports

selecting a text file to import the key.
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— mml X
& Security_Boot & Open %
Setting
M <« B92 » DUT Test » v o Search DUT_Test
Mode Selection: Firmware Encryption:
|seucre boot mode V| |Enable v‘ Organise New folder = T @
Secure Debug: Run Description Address: P 3D Objects ~ Name Date modified Type [
|Enable | [Fash:m  + ooors0n0 B Dects
eskiop 19/07/2023 1:31 PM der [
I Signature Venficaton - boot ¢ 31:31PM File folder ‘
| Documents common /07/2023 1:31 PM File folder
el corel re2
o e e 'v Downloads drivers File folder
Pubkey Hash D Music vendor File folder
Ic:wsers‘ach‘mDesktop\hest_code\public_ = & Pictures =] DebugPlaintext.txt Text Docum
Root Key B videos | €Y. ext Docum
[00112233445556778893aabbecddeet ., Local Disk (C)
Debug Plaintext = Local Disk (D:)
IPIease enter debug plain text! ||""" - LocalDisk (E) = 3>
File name: | TG ASY v bt (M) ~
usb device: not found File Path: C:\Users\admin\Desktop\test_code\B92_Debug_Demo_20230505.bin Version : 5.7.4

Figure 4.32: Import RootKey.txt file

Enter a string of 32 hexadecimal characters, for example: 00112233445566778899aabbccddeeff or
00112233445566778899AABBCCDDEEFF.

Enter a string of 16 characters, for example: tlk_key-1234abcd.

After clicking the “Download-All" button, the program will automatically check whether the input string
meets the conditions. If the conditions are not met, an error will be reported.
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&3 Security_Boot >

Setting Run Code

Mode Selection: Firmware Encryption: [¥] coren |F‘.un1 ~ | |UDDDDDDD W | | =

|seucre boot made V| |Enable v

Secure Debug: Run Description Address: Error b4

|Enable v|  |Fash:m + oooFaoo

Signature Verification The length of root key is incorrect,

Please enter 16 characters.
cored corel core Example:tik_key-1234abed s

|~ Pubkey Hash
: [D:\SVN\BDTTest\BDT_Test_Release _5.7.4| =
i

i Roostke Operation
| tk_key-1234abc =
| I = [JErase alternative code TLMK mark

Debug Plaintext

|t|k_k.ey—1234abcd | = Download-All DownloadFlash D EE:;::E!% - Read-Info Save

Figure 4.33: Root Key format error 1

& Security_Boot *
Setting Run Code
Mode Selection: Firmware Encryption: [¥] coren |F‘.un1 ~ | |UDDDDDDD W | | =
|seucre boot mode V| |Enable v|
Secure Debug: Run Description Address:
Error *
|Enable v| |Fash:m  oooFsooo
Signature Verification

The length of root key is incorrect.
corel corel core? Please enter 32 hexadecimal characters.

Example:201122334455667788%%aabbccdd eeff

e

|~ Pubkey Hash

|D \SVN\BDT\Test\BOT_Test_Release_5.7.¢| &

| RootKe .

| _ —

| 0011223344556677889%abbccddeef iﬁ'

| [JErase alternative code TLMK mark

Debug Plaintext
|t|k_k.ey—1234abcd | = Download-All DownloadFlash

Re-enable

et i e Read-Info Save

Figure 4.34: Root Key format error 2

Note:

The “Root Key” needs to be set only when the “Firmware Encryption” or “Secure Debug” function is
enabled.

4.8.1.7 Debug Plaintext

Enter a string of 16 characters or 32 hexadecimal characters as the root key in the input box. It also supports
selecting a text file to import the key.
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— mml X
& Security_Boot & Open %
Setting
M <« B92 » DUT Test » v o Search DUT_Test
Mode Selection: Firmware Encryption:
|seucre boot mode V| |Enable v‘ Organise New folder = T @
Secure Debug: Run Description Address: P 3D Objects ~ Name Date modified Type [
|Enable | [Fash:m  + ooors0n0 B Dects
eskiop 19/07/2023 1:31 PM der [
I Signature Venficaton - boot ¢ 31:31PM File folder ‘
| Documents common /07/2023 1:31 PM File folder
el corel re2
o e e 'v Downloads drivers File folder
Pubkey Hash D Music vendor File folder
Ic:wsers‘ach‘mDesktop\hest_code\public_ = & Pictures I | DebugPlaintext.txt I 7 Text Docum:
. =] RootKey.txt 19/07/2023 4:42 PM Text D
Root Key B Videos - 4 N : i Hecum
|0011223344556677389‘Baabbc0ddeeff = 2 Local Disk (C)

Debug Plaintext - Local Disk (D:)

00112233445566778899aabbecddeeff - - LocalDisk (E) = 3>

File name: | DebugPlaintext.txt | et v

o | conee

usb device: not found File Path: C:\Users\admin\Desktop\test_code\B92_Debug_Demo_20230505.bin Version : 5.7.4

Figure 4.35: Import DebugPlaintext.txt file

Enter a string of 32 hexadecimal characters, for example: 00112233445566778899aabbccddeeff or
00112233445566778899AABBCCDDEEFF.

Enter a string of 16 characters, for example: tlk_key-1234abcd.

After clicking the “Download-All" button, the program will automatically check whether the input string
meets the conditions. If the conditions are not met, an error will be reported.
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&3 Security_Boot >
Setting Run Code
Mode Selection: Firmware Encryption: [¥] coren |F‘.un1 ~ | |UDDDDDDD W | | =
|seucre boot made V| |EnablE ~
Secure Debug: Run Description Address:
|Enable ~ | |FIash:1M « |DDOF8000 Error 5
Signature Verification
The length of debug text is incorrect. =
coreQ corel cored Please enter 16 characters. =
Example:tlk_key-1234abcd
|~ Pubkey Hash
| |D:‘»5'u'N‘n.BDT‘n,Test‘n,BDT_Test_ReIease_S.?.4 =
|
| RootKey
| JpEranon
| tk_key-1234abcd =
| ==Y = [JErase alternative code TLMK mark
Debug Plaintext
N Re-enable
ﬂk_k.ey'—1234abc _ = Download-All DownloadFlash et i e Read-Info Save
Figure 4.36: Debug Plaintext format error 1
& Security_Boot *
Setting Run Code
Mode Selection: Firmware Encryption: [¥] coren |F‘.un1 ~ | |UDDDDDDD W | | =
|seucre boot made V| |EnablE v|
Secure Debug: Run Description Address:
|Enable w | |FIash:1M | 000Fs000 | || Error w0
Signature Verification
The length of debug text is incorrect. =
coreQ corel cored Please enter 32 hexadecimal characters. =

Example:001122334455667788%%aabb ccddeeff

|~ Pubkey Hash

| |D:‘5UN\BDT\TEst\BDT_Test_ReIease_S.?.4 =

|
| RootKey

| JpEranon

- |tik_key-1234zbcd =

[JErase alternative code TLMK mark

Debug Plaintext
| 00112233445566775889%aabbocddeef I = Download-All Download-Flash e Read-Info Save
= Debug-interface

Figure 4.37: Debug Plaintext format error 2

Note:

The “Debug Plaintext” needs to be set only when the “Secure Debug” function is enabled.

4.8.1.8 Run Code

Tick the check box, select run code O or code 1 and run code address, and import the firmware path.
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4.8.1.9 Run Code description

Tick the check box, select the run code description file path and import it.
Note:

This function is only available in “secure boot mode”.

4.8.1.10 Download-All
The configuration information of the chip in the “Setting” area is downloaded to eFuse. The files selected in
the “Run Code” and “Run Code description” areas are downloaded to flash.

Note:

When the “Secure Debug” function is enabled, click the *"Download-All” button, regardless the download
is successful or not, the "Debug Key” file will be generated in the path of tool config\sboot\key.

4.8.1.11 Download-Flash

The files selected in the *Run Code” and “Run Code description” areas are downloaded to flash.

Note:

If eFuse has been burned, just update the firmware program and click the *“Download-Flash” button.

4.8.1.12 Re-enable Debug-interface

When the “Secure Debug” function is enabled, the “Debug” function of the chip will be disabled. Click the
“Re-enable Debug-interface” button wil pop up a dialog box. Select “Yes” and use the DebugKey.txt file in
the default folder as the "Debug Key” to restore the “Debug” function. Select "No”, you need to manually
import the file as the “Debug Key” to restore the *“Debug” function.
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& BDT connect to T:usb#vid_2

D&D&3H]

Device File View Tool Help

B92_3V3 = M EVK -

B Setting 0 Erase § Download 4 Activate ‘ I* Run Il Pause W step Q PC ## Singlestep -

)!; Clear 6 Unlock ‘ D Cache
[bo | [0 | [po | |wo | | = sws | 602 | o | m stal 02 B Start

€ Reset @ manualmode ~

L Download ‘ Sﬁ Tdebug ‘ = Log windows ‘
&2 Security_Boot =
Setting Run Code
Mode Selection: Firmware Encryption: [Acore0 |Run1 | |00000000 - ”Dﬂ |
|seucre boot mode V| |Er1able v| Query
Secure Debug: Run Description Address:
|Enable ~|  [Pash:m - oooFson0

Do you want to use the DebugKey.txt in the default
pathi\config\sboot\key\Debugkey.td)?
¥'--Use the DebugKey.tet as debug key.

Signature Verification

-

cored corel core2 E M'--You need to manually import the key file, ”Dq. |
Pubkey Hash
¥ M
|C:\J..lsers\admin\Deskhop‘\test_mde\public_ £ | | e
RootKey Operation
Please enter root key text! =
| i = [JErase alternative code TLNK mark

Debug Plaintext

|Please enter debug plain text! - Download-All Download-Flash Del?:;i:::rlfe:ace Read-Info Save

evk device: ok File Path: C:\Users\admin'\Desktop\test_code\B32_Debug_Demec_20230505.bin Version: 5.7.4

Figure 4.38: Re-enable Debug interface

4.8.1.13 Read-Info

Read the configuration information in the chip eFuse, excluding the information in the "*Root Key” and “Debug
Plaintext”.
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& Security Boot X - O X
Setting Run Code
Mode Selection: Firmware Encryption: fcore0 [runt | [00000000 || & | |@ manuaimode ~
‘seucre boot mode ‘Eﬂﬂh‘e V|
Secure Debug: Run Description Address:
[enable v|  [Fashim +ooorsoos L] ~ =
Signature Verification Run Code desaription F
windows
corel corel core2 |z core0 Runi 000FADDD ‘ =
Pubkey Hash ”
IC:\Users\admn‘Deskmp\hest_codebub\ic_ 3
Root Key Operation
|PIEase enter root key text! D"‘ _
[]Erase alternative code TLNK mark
Debug Plaintext
IPIease enter debug plain text! |"7‘ Download-All Download-Flash b Re-::tem Read-Info Save
[14:52:59]:
TC32 EVK: Swire ok
Mode Selection: secure boot mode
Firmware Encryption: Enable
Secure Debug: Enable
Run Description Address:000£8000
| Pubkey Hash:
| 84 f6 dl 12 3b 37 6d d2 79 cl &9 c5 f8 df 77 e0
[I076 63 02 93 f3 4b a0 cb fd 2a a6 eb 5d bl 59 3c
Total time: 1188 ms
v
!evk device: ok File Path: C:\Users\admin\Desktop\test code\B92_Debug_Demo_20230505.bin Version : 5.7.4

Figure 4.39: Read the information

4.8.1.14 Save

Save the configuration information in the interface, and save the information in “Root Key” and “Debug
Plaintext” to the config\sboot\key path.

IBDT > config > shoot * key I v
B =)t ESid] o
E DebugPlaintext.txt 2023/8/9 13:56 AT 1KB
£ RootKey.txt 2023/8/9 13:56 AT 1KB

Figure 4.40: The path to the key folder

4.8.2 Commonly Used Secure Mechanism Options and Usage Instructions of the Tool

The Secure Boot, Firmware Encryption, and Secure Debug security mechanisms can be used individually
and can be freely combined. However, in practice it is recommended to use the following combinations:

+ Option O: Secure Boot + Secure Debug

+ Option 1: Firmware Encryption + Secure Debug
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« Option 2: Secure Boot + Firmware Encryption + Secure Debug

4.8.2.1 Secure Boot + Secure Debug

Step1: Select “secure boot mode” in the "Mode Selection” drop-down box.
Step2: Select "Disable” in the “Firmware Encryption” drop-down box.
Step3: Select “Enable” in the “Secure Debug” drop-down box.

Step4: Select the corresponding flash size according to the chip package. The default selection here is
“Flash: 1M".

Step5: In the "Run Code” area, select run code O or code 1 and the run code address, and import the
firmware path.

Step6: After the previous step is completed, the “public_key_hash.bin” file path is automatically imported
into the “Pubkey Hash” input box, and if it is not successful, it should be imported manually.

Step7: Import the run code description file path in the *“Run Code description” area.
Step8: Enter the key in the "Root Key” and “Debug Plaintext” input boxes.

Step9: Click the "Download-ALL" button to complete the download.

& Security Boot X
Setting Run Code e
Mode Selecﬁon:o Firmware Encryption: Mcored |Run0  ~ |DODODUDD ~ D:\test_file\B92_Debug_Demo_20230505.bin ‘ = I
|seucre boot mode |Disab|e e V|
Secure Debug: Run Description Address:
|Enable e v] IHash: M 000F8000

Signature Verification 6 Run Code description
core0 corel core2 IE cored  Runo DOOF8000 |D:\test_ﬁle\rm_code_desc.bin | > I

Pubkey Hash Q
=

D:\test_file'public_key_hash.bin

Root Key Operation
th_key-1254abcd = [[JErase alternative code TLNK mark
Debug Plaintext e
[th_key-1234abcd =3 Download-Al Dowrload-Flash Dell:ugg-‘::?gfe'ace Read-Info Save

Figure 4.41: "Secure Boot + Secure Debug” burning steps

4.8.2.2 Firmware Encryption + Secure Debug

Step1: Select “normal mode” in the "Mode Selection” drop-down box.
Step2: Select "Enable” in the “Firmware Encryption” drop-down box.
Step3: Select “Enable” in the “Secure Debug” drop-down box.

Step4: Select the firmware download address and import the firmware path.
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Step5: Enter the key in the “Root Key” and “Debug Plaintext” input boxes.

Step6: Click the "Download-ALL" button to complete the download.

& Security Boot X
Setting Run Code e
Mode Selection: o Firmware Encryption: Iz cored Runi .DODODUDD v| D:\test_file\B92_Debug_Demo_20230505.bin D" I

normal mode v |E"a|3le a V|
Secure Debug: Run Description Address:
Enable e ~ Flash: 1M 0D0OF8000
Signature Verification Run Code description
corel corel core2 cored Auni DOOFADOQ Lo
Pubkey Hash
D:\test_file\public_key_hash.bin ﬁ
r
Root Key Operation
k X ]
d _key 1234abcd = Erase alternative code TLNK mark
Debug Plaintext
[ = Re-enable
_ﬂk_key—1234abcd IE Download-All Download-Flash PR e Read-Info Save

Figure 4.42: “Firmware Encryption + Secure Debug” burning steps

4.8.3 Secure Boot + Firmware Encryption + Secure Debug

Step1: Select “secure boot mode” in the “Mode Selection” drop-down box.
Step2: Select "Enable” in the “Firmware Encryption” drop-down box.

Step3: Select "Enable” in the “Secure Debug” drop-down box.

Step4: Select the corresponding flash size according to the chip package. The default selection here is

“Flash: 1M".

Step5: In the "Run Code” area, select run code O or code 1 and the run code address, and import the

firmware path.

Step6: After the previous step is completed, the “public_key_hash.bin” file path is automatically imported

into the “Pubkey Hash” input box, and if it is not successful, it should be imported manually.
Step7: Import the run code description file path in the *Run Code description” area.
Step8: Enter the key in the "Root Key” and “Debug Plaintext” input boxes.

Step9: Click the "Download-ALL" button to complete the download.
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& Security Boot X
Setting Run Code e
Mode Selection: 0 Firmware Encryption: I@ core0 W [W]ﬁ I
|seucre boot mode V| IEﬂable e V|
Secure Debug: Run Description Address:
|Enable é v|  |Pash:mM v oooFsooo
Signature Verification G Run Code description 0

corel corel core2 F cored Rund 000F8000 m
Pubkey Hash
lD:\test_ﬂebLbic_key_hash.bh g—
i | Operation
’ﬂ(_key-lmbcd & [er ternative code TLNK mark
Debug Plaintext e aﬁ
(sun_key-1234abcd |@ | | | cowdoadal | DownoadFash SRR | Readinfo save

Figure 4.43: “Secure Boot + Firmware Encryption + Secure Debug” burning steps
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5 Function Support List

Not all MCU types support all functions of this tool. Please refer to the table below.

~*‘ J
7
~*‘ /
I

Figure 5.1: Function Support List
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