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JLT7689 Programming Manual

A new LT7689 chip needs to be programmed before put into operation. Users must first program the
[Bootloder], then the [MCU_Code.bin] to LT7689, and finally the [UartTFT_Flash.bin] to SPI Flash.

1. Download Bootloader

There are three Bootloaders:

(1) LT7689_SD_UART_BootLoader - Update the bin files through an SD card or Uart tool
(2) LT7689_USB_Uart_BootLoader - Update the bin files through a USB disk or Uart tool
(3) LT7689_VCOM_Uart_Vxx = Update the bin files through a USB cable

A new LT7689 chip must be firstly programmed by an SWD_DL tool or a Levetop programmer.
To program the Bootloader, please connect LT7689 demo board to a computer through ST-LINK V2 (SWCLK,
SWDIO, GND), as shown below:
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Figure 1-1 Connection for Programming Bootloader
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Next, activate the programming tool: SWD_DL.exe (Please contact Levetop for it). A menu will pop-up as

Figure 1-2. Users need to select the path of the bootloader, and then click on [OK] to start programming.

i SWD TS (2) Click to select the bootloader \ X ‘
T#itri®: DilevetopiLT7689 & iR 2 RS Input_method bin E ;
GRS EEEET

(2) Click [OK] to start programming\
MFETEREER [ disboot Fia BE

Figure 1-2 SWD Programming

If a Bootloader is programmed successfully, the TFT panel will display a full screen of WHITE, RED,

GREEN, Blue, and Black colors in loop.
In order to let LT7689 operate properly, please exit SWD tool after the programming is done.
Note:

B To avoid connection errors, please update the firmware version of ST-LinkV2 to V2.27
or above.
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2. Download MCU Code.bin
MCU_Code.bin can be downloaded to LT7689 through Keil uVision5 IDE, SD card, USB disk, Uart port,

and USB connections .

To download MCU_Code.hin through Keil uVision5 IDE, please setup the IDE as below:

(1) Copy LT7689.flm and paste it to X:\Keil_v5\ARM\Flash
(2) Activate Keil uVision5 IDE, click on [Flash Download], and import LT7689.flm.

(3) Set the size of the [RAM for Algorithm] to 0x00002000

Please refer to below figure for the setup in the [Flash Download] page.

Cortex-M Target Driver Setup

Debug l Trace Flash Download

Download Function RAM far Algorithm

LOAD " Erase Full Chip [ Program
;i {* Erase Sectors [ Verify
" Do not Erase [ Reset and Run

Start: |0x2mcmm Sized |0x00002000

Programming Algorithm

Device Size Device Type Address Range

Description
COn-chip Flash 08000000H - 0807EFFFH

LT7689 EFlash 508k

Start: | Size:

Add

Figure 2-1 Setup under Keil uVision5
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3. Download bin files through SD card / USB disk

Users may also program MCU_Code.bin and UartTFT_Flash.bin to an LT7689 demo board through an
SD card or USB disk. Please refer to the below procedure:

(1) Format an SD card / USB Disk by FAT32
(2) Make two directories and name them as [MCU_Code], and [UartTFT_Flash] respectively.
(3) Save the bin files that will be programmed to the corresponding directories, as shown below:

(The name of the files and directories MUST be exactly the same as shown in Figure 2-1)

. MCU_Code <+—— MCU_Code.bin
| UartTFT_Flash <= UartTFT_Flash.bin

Figure 2-1 Make two directories

(4) Make sure that LT7689 demo board is power off, and then insert the SD card / USB disk.

(5) Power on the LT7689 demo board. The demo board will detect the SD card / USB disk automatically.
When using a USB disk to program an LT7689 demo board, please connect the OTG pin to ground,
and supply the power through USB2, as shown below:

) _T7689 Demo V1.3

wuu. levetop. cn

5, (2) Power-on through USB2
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Figure 2-2 Connect OTG pin to Ground
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Note:

The LCD panel will show as Figure 2-3 when programming a UartTFT_Flash.bin to an LT7689 demo board.

Flash Model:W25Q128
: UartTFT_Flash_1.bin 14%

2: Userlnfo_l.bin

3: MCU_Code.bin

Figure 2-3 Programming UartTFT_Flash.bin

There is no need to program all the bin files at a time. Users are allowed to program those bin files
separatedly. For example, users may save MCU_Code.bin to the [MCU_Code] directory, and leave the
directory of [UartTFT_Flash] empty. LT7689 demo board will auto detect the bin files stored in the SD
card / USB disk. If the directories are empty, then it will simply skip the programming operation.

For LT7689 Demo board (ver 1.3), the TP must not be connected to the board when programming
through SD card. On the LT7689 demo board, the SPI pins that connect to SD card, are also connected
to the TP and audio circuits. Therefore, if users need a dedicated SD card, the MCU code for LT7689
must be modified. Please contact Levetop for further information.

When programming UartTFT_Flash.bin, it usually takes a long time to go through the [erase] and [write]
operations because of the characteristics of the SPI Flash. Also, when the programming operation is
done, the demo board will reboot automatically. Please remember to remove the SD card / USB disk to
prevent the the demo board from entering promgramming mode again.

Please do NOT turn off or RESET the demo board during the programming operation. It may cause
MCU failure, and the demo board may not be able to be programmed afterwards. If such situation arises,
please contact Levetop for support.

If the bin files are successfully programmed, the demo board will run the new code in 5 seconds. If the
flash chip is not recognized or the programming is failed, the demo board will not run the new code, and
the LCD screen will remain the same. For the unrecognized flash chip, users may add its ID to the
Bootloader and the MCU code.

LT7689_Programming_V20_ENG
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4. Download bin files through Uart port

MCU_Code.bin and UartTFT_Flash.bin can also be programmed through a Uart port. This function is
disabled in the LT7689_SD_UART_BootLoader and LT7689_USB_Uart_BootLoader by default. Therefore,

this function must be enabled by modifying the bootloader before using it.

Once the bootloader (with Uart updating function) is downloaded to an LT7689 demo board, press the
reset key on the board, then the demo board will enter the [BootMode], and the LCD screen will show as

below:

Figure 4-1 Uart updating mode

Note:
Once an MCU_Code is successfully programmed to the LT7689 demo board, the [BootMode] will be skipped
when the MCU code is running. Users may enter the [BootMode] again by the below methods:
B Send the below command to LT7689 through Uart port:
AAFF 42 AF 4F 545550 44 41 54 45 AA 18 E4 1B 11 EE
Use the software, LT_Uart_GUI_Vxxx.exe, to connect with LT7689, and then click on [BootMode]
Modify the bootloader and set a [Busy] pin. Enable the [Busy] pin and then power-on the demo board

to enter the [BootMode]

LT7689_Programming_V20_ENG
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To program bin files through Uart port, please follow below procedure:

(1) Using USB2 to connect with the computer, as shown below

_T768S Demo V1.3

wuu. levetop. cn

¢ Using USB2 to connect with the comput

GND CTP~070 TFT-7

FITRE0
Re1  (TICEZ
NN

Wi
W
(ee3

Figure 4-2 Using USB2 to connect with the Computer

(2) Activate LT_Uart_GUI_Vxxx.exe

LT Uart GUIV3.22 - X
Message Control
Meu eode. CRC = 0x0 Len: 0 SerialPort: com3 ~
}ooxA&oJ 6bit_20220825 _Lib_V2.0/7689_800x480_16bit 20220825 _Lib_V2.0/OBJ/bin/MCU_Cede.bin ‘ Input File Cer e o "
Flash code.CRC = Ox0 Len: 0
New Rate: 921600 ~
I’UI_Edibor.fDemo,fL‘l‘lS&s_UI_Editor_c‘afe_mmao{1o_1s_zozo-1 5_45_51[!INFILE{UartTFI'_FIash.bin‘ Input File
WaitTime: 8ms ~
BL SET =1
wev: ||
BootMode
Open Comm
Update MCU
Check Mcu CRC

Update Flash
Flash Info
Check Flash CRC
Run Uart Application

Exit

[] Erase whele flash

S —
T
T

Figure 4-3 Activate LT_Uart_GUI_Vxxx.exe
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(3) Setup the related parameters for programming process.

L LT Uart GUI V322

- *
Message (1) Select Uart port —<erére!
Mecu code.CRC = Ox0 Len: 0 SerialPort: COME w
}oonsoj 6hit 20220825 Lib V2.0/7689 800x480 16bit 20220825 Lib V2.0/OBJ/bi nfMCLLCode.bin| Input File e OO0 "
Flash code.CRC = 0x0 Len:0 (2) Set new baudrate
PLII_E,alil:or,,"Demo,‘L‘lTB&s_LlI_Edil:or_c‘afe_mxﬂsoﬂ 0_19_2020-1 s_4s_s1fs|NF|L:fUartTrr_Flash.bin| Input File 2

WaitTime: Bms S

BL SET =1 :
LT7689 Boot Version:22050301 (3) Click to enter [BootMode] MCU:
Reconnected with the new baud rate... ) \\\
LT7629 Boot_Version:22050301 (4) Click [Open Comm] to

\ l BootMode I
connect with LT7689. S Close Comm |

Update MCU

Cheek Meu CRC
Update Flash
Flash Info
Check Flash CRC
Run Uart Application

Exit

[[] Erase whele flash

.
P
I

Figure 4-4 Setup parameters

(4) Select the bin files and program them to the LT7689 demo board

(¥ LT _Uart_GUI_V3.22

— X
Message (5) Select MCU_Code.bin Contrel
Mecu code,CRC = Oxedd9a199 Len: 182516 SerialPort: COMSB ~
}oomaoj &bit_20220825_Lib_V2.0/7689_800x480_1 5bit_20220825_Lib_V2.0J'DBJ.fbim'MCU_Gode.bin‘I Input File I O e »
Flash code,CRC = 0x0 Len: 0
New Rate: 3000000 ~
}'UI_Editor,fDEmojL'ﬂS&S_UI_Enlitor_cafe_w&oﬂoj9_2020-1 5_45_51JBINFILEJUartTFI'_F\ash.biﬂI Input File
WaitTime: 8ms ~

enter_Addr:0x08008159

sAddr:0x00000000 eAddr:0x0002C8F4 _ MCU:
Timer:10:4:48 (6) Select UartTFT_Flash.bin

Erase flash OK... - B
Timer:10:4:48

Pi flash.. . . Close Comm

T ouse3 (7) Click to program MCU_Code.bin —y

Check CRCis OK... | Spdate e ]
Timer:10:4:53 Check Mcu CRC

Update MCU is OK1I! ZI Update Flosh ]

Flash Info
(8) Click to program UartTFT_Flash.bin check Flash CRC

Run Uart Application

Exit

[ Erase whele flash

I E—
e
e, o e L]

Figure 4-5 Select bin files and progrm them to the LT7689 demo board
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(5) Other functions

P LT Uart GUIV3.22
M Control

Meu code CRC = Oxedd9a199 Len: 182516 SerialPort:

[oox480_16bit 20220825 Lib_v2.0/7689_800x480_16bit 20220825 Lib V2.0/0BJ/bin/MCU_Codebin| | InputFile |

Flash code.CRC = Ox3640210¢ Len: 12534088

s
fun_editor/Demo/LT7689_UI Editor Cafe 800x480/10 15 2020-15 45 51/BINFILE/UartTFT Flashbin| | InputFile |

. ‘WaitTime:
Timer:10:20:52

Start to update flash ... MCU: m
End to update flash
Timer:10:26:34

Start to get flash crc... | Boothlede |
Check flash CRC pass. | Close Comm |
Timer:10:26:43 | T |
Update flash is OK!!1! CD Check MCU CRC ®|| Check Mcu CRC |
@ Click to get Flash information | Update Flash |

(Refer to the yellow box below) @)

® Check Flash CRC &)l

Run Uart Application

@ Click to run the programmed bin files |

[ erase whele flash

Flash 1D: __o»efzuﬂ&

Flash Size:

I o | Fash tomer

Figure 4-6 Other functions

(6) After the programming is done, the LCD will show as below:

Figure 4-7 Programming done

LT7689_Programming_V20_ENG

© Levetop Semiconductor Co., Ltd. Page -11-



JLT7689 Programming Manual

Note:
B If clicking on [Flash Info], yet the flash information does not show up (as shown in the
yellow box of Figure 4-6), then the Flash ID should be added to Flash.ini, as shown below:

b Data (D:) > UartTFT » VCOM-76898&776 > LT Uart GUI V3.22-2022-8-24

8 iconengines

B8 imageformats
B platforms B Flashini - 155

B styles M e =5

@8 translations _
[FLASH]
B configini OxEF4013,256, 2048, w25040CLE,
' OxEF4014.256. 4096, w25Q80DV,
B D3Dcompiler_47.dll OxEF4015 ’ 256 ’ 81 3 w2 SC'.]-E‘D\"’:
- OxEF4016.256. 16384, W25Q32FV,
B Flashini 0x856016, 256, 1t , P25Q32H,
0x221752.256. 1€ T25564 ,
B ibeoLdl OxEF4017 256, 3 W25064FV,
0xBA3217 256 ZD25064B |
OxF83217.256. 32; FM25Q064B |
_ OxEF4018.256 . 6 W25Q128FV,
B ibG 0x5E4018.256. 6 ' 7825vQ128
! 0x684018.256. 65536, BY25Q128AS,
B libstdc+ +-6.dl 0x522118.256. 65536, NM25Q128,
e 0x1C7018.256. 65536. EN25QH128,
B libwinpthread-1.dll 0xEF4019,256, 13 , W25Q256FV,
0x0B4019.256. 131072, XT25Q256,
OxEFAA21.2048, 65536, W25N01GV.
[FLASH]

B aiscoredil

Figure 4-8 Add Flash ID to Flash.ini

B Using Uart connection to download bin files is relatively slow, it is suggested that users
utilize other programming methods.
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5. Download bin files through USB port

Using USB cable to update bin files is easy. Please follow the procedure shown below:

(1) Prepare the LT7689 demo board

¢
. 17688 Demo U1.3

wuu. levetop. cn

RS2
G
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&S . ges 3
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. us
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“essstentnnnne

s2 gt S ; : ; ES0 ..‘ } 3
@*7ce3 : 2 ) Lo d
) D= £ : w iCa %] “‘5"

—

Cc70

A
o[ R70
&EM

Figure 5-1 Prepare the LT7689 demo board

(D Weld 22 ohm resistors at the location of R1 and R2
(@ Connect OTG to 3.3V

(3) Connect RX3 to GND

(4) Connect to the computer through USB1

LT7689_Programming_V20_ENG
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(2) Activate LT_Uart_ GUI_Vxxx.exe. The software will auto-detect the LT7689 demo board and display the

connected COM port. Click on [Open Comm], the MCU type and Bootloader version will be listed, as
shown below:

a LT_Uart_GUI_V3.22 _
Message Contrel
Mcu code.CRC = Ox0 Len: 0 SerialPort: com4 ~
D:/UartTFT/LT7689/FW/7689 800x480 16bit 20220825 Lib V2.0/0BJ/bin/MCU_Code.bin Input File BaudRate: T E00 »
Flash code,CRC = Ox0 Len: O
New Rate: 821600 ~
IMTFT-Tools/UI_Editor_V3_204E/PROJECT/09_15_2022-09_48_45-800480/BINFILE/UartTFT_Flash.bin Input File
WaitTime: 8ms A
T=0
LT7689 Boot Version:22092301 MCU: LT7689
connected wi e new baud rate...
LT7689 Boot Version:22092301 s
Close Comm
Update MCU

Check Mcu CRC

Figure 5-2 Click on [Open Comm|]

(3) Follow the procedure illustrated in Chapter 4 to program MCU_Code.bin and UartTFT_Flash.bin.

¥ LT Uart_GUIV3.22 e
Message Control
Mcu code.CRC = Oxcc1239ch Len: 181072 SerialPort: COoM4 ~
D:/UartTFT/LT7689/FW/7689_800x480_16bit_20220825_Lib_V2.0/0BJ/bin/MCU_Code.bin Input File BaudRate: ETans .
Flash code CRC = Oxd6f2fa79 Len: 1326696
New Rate: 221600 ~
IFTFT-Tools/UI_Editor V3_204E/PROJECT/09_15_2022-09 48 _45-800480/BINFILE/UartTFT Flash.bin Input File
: WaitTime: 8ms &
Timer:11:26:54
Start to update flash ... MCU: LT7689
End to update flash
Timer:11:27:6 T
Start to get flash cre...
Check flash CRC pass. Close Comm
Timer:11:27:7
Update MCU
Update flash is OK!!!1!! Check Mcu CRC
Update Flash
Flash Info
Check Flash CRC
Run Uart Application
Exit
[C] Erase whele flash
Flash 1D: 0xefa018
Flash Size: 16777216
N oo Puehieme: REICIEE

Figure 5-3 Program MCU_Code.bin and UartTFT_Flash.bin
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Note:

B When programming the bin files through USB port, the LCD panel will be all black during
the process.

B The software, LT _Uart_GUI_Vxxx.exe, can support programming bin files to an LT7689 demo
board through both USB and Uart connection.
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6. Revision

Version History

Version Date Description
V1.0 2021/07/05 Preliminary Release
V2.0 2022/11/02 Programming modes added

7. Copyright

This document is the copyright of Levetop Semiconductor Co., Ltd. No part of this document may be
reproduced or duplicated in any form or by any means without the prior permission of Levetop. The
information appearing in this Data Sheet is believed to be accurate at the time of publication.
However, Levetop assumes no responsibility arising from the use of the specifications described.
The applications mentioned herein are used solely for the purpose of illustration and Levetop makes
no warranty or representation that such applications will be suitable without further modification, nor
recommends the use of its products for application that may present a risk to human life due to
malfunction or otherwise. Levetop's products are not authorized for use as critical components in
life support devices or systems. Levetop reserves the right to alter its products without prior
notification. For the most up-to-date information, please visit our web site at https://www.levetop.tw.

LT7689_Programming_V20_ENG
__________________________________________________________________________________________________
© Levetop Semiconductor Co., Ltd. Page -16-


https://www.levetop.tw/

	Contents
	1. Download Bootloader
	2. Download MCU_Code.bin
	3. Download bin files through SD card / USB disk
	4. Download bin files through Uart port
	5. Download bin files through USB port
	6. Revision
	7. Copyright

