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O Eieror L T269

Small Type Uart TFT Panel Controller

1. Introduction

L LT269 is a Uart Serial Controller designed for small size MCU panels, integrated
M4 32bit MCU core architecture. The main function is to provide Uart serial
communication, so that the host MCU can easily transfer the content to be aLEVETop ‘
displayed to the TFT driver through simple command. LT269 internal hardware -
and program provide graphics processing function, can improve TFT display LT269
efficiency, and reduce the time for remote MCU to process graphics. LT269
supports small TFT panel with MCU interface, usually 3.5" or less, display
resolution within 480*320 (HVGA), provide SPI or 8-bit parallel port MCU panel.

The internal frequency of the LT269 is 150MHz, including 512K Flash and 256Kbytes SRAM, provide Uart
serial communication and SPI Flash interface. The external SPI Flash can be used to store pictures,
animations, fonts and other information. The LT269 also provide SD Card function, which used to store
information such as pictures, animations, and fonts. LT269 can be used with Levetop’s PC software (Ul_Editor
/ UartTFT_Tool) to directly develop the product Ul on the computer. In addition to improving display efficiency,
it also greatly shortens the development cycle of the TFT display function. LT269 has built-in serial port
command functions include picture display, GIF animation display, play music, QR-Code generator, loop
picture display, startup screen display, progress bar display, text string display, and geometric graphic display
such as drawing lines, drawing circles, drawing triangles, drawing rectangles and so on.

The display function of the LT269 is ideal for application in electronic products with small TFT-LCD panels,

such as small appliances, smart appliances, industrial control panels, electronic instruments, medical
equipment, and small inspection equipment.

2. Application Block Diagram
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Figure 2-1: LT269 for MCU I/F TFT Module

LT269_DS ENG/V1.0
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3. Internal Block Diagram
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Figure 3-1: LT269 Block Diagram

4. Features

Support Uart Communication, Baudrate up to 115,200bps

Built-in High-Performance 32Bit M4 MCU for Parsing Serial Commands.
Embedded 512Kbytes Flash and 256Kbytes SRAM

Support SPI or 8bit MCU Interface Panel

Support External SPI Flash for Storing Images, Animations, Font, etc..
Support Picture Display, GIF Animation Display, Loop Picture Display, Startup Image Display, Progress
Bar Display, Text String Display

Support Geometric Graphic Display Command: Drawing Lines, Drawing Circles, Drawing Triangles, and
Drawing Rectangles etc...

Support QR-Code Generator

Support Levetop’s UartTFT_Tool and Ul_Editor Develop Tools

Support Resistive/Capacitive Touch Panel

Support USB to update MCU Code and SPI Flash Data

Support SD Card Interface to update MCU Code

Provide DAC Output for Play Music

Embedded RTC Circuit

Provide PWM/GPIO Output

Provide Extension SPI/SCI Port

Embedded Oscillator

Power Voltage: 3.0~3.6V

Package: QFN-48Pin (6mm*6mm)

LT269 DS_ENG/V1.0
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5. Pin Assignment

1101/ GINT[12]
WM[1] 4 GINT[13]

BUSY / PWM[2]/ GINT[14]

LCD_BL / PWM[3]/ GINT[15]

DB[1]/ GINT[25]

7

LCD_CS#/ PWN
AVDD

LCD_RST#/ P

B[0] / GINT[24]

LCD_RS/ GINT]
D

D

Di

LDO2_V11

32K_XI
32K_XO
VBAT

F_MISO
F_SCK
F_sCs#

Y-/ CTP_RST# / GINT[34]

DBI[6]/ GINT[30] P_SCSs#

DB[4]/ GINT[28] X-/ CTP_INT / GINT[33]
DB[2]/ GINT[26] Y2+/12C_SCL

DB[7]/ GINT[31] X2+/12C_SDA

DBI[3]/ GINT[27] LDO1_V11

DB[5]/ GINT[2¢] VDD33

VvDD33

[10]

AVDD
X1+ 1 AIN[1]
Y1+ / AIN[O]
AVDD

DAC_OUT

LCD_WR#/ P_SCK
LCD_RD# / P_MOSI

AMPEN / P_MISO / GINT
LDO3_Vi2

Figure 5-1: LT269 Pin Assignment (QFN-48Pin)

6. Pin Description
6.1 Uart/SCI Interface

Table 6-1: Uart Interface Signals

Pin # Pin Name | I/O Pin Description
Serial Uart Interface — Data Input
a1 M RXD | This is the data input of the Serial Uart communication interface,
- which is used to receive the instruction signal from the TX at the
main system board.
Serial Uart Interface — Data Output
20 M TXD o This is the data output of the Serial Uart communication
- interface, which is used to transmit the instruction signal to the
RX at the main system board.
Busy Signal
BUSY This pin is the busy state output of the TFT panel, from which
32 o] : ) .
PWM[2] the main control can signal to know whether the panel is busy.
This pin can be use as PWM[2] output.

LT269 DS_ENG/V1.0
|
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6.2 TFT Panel (MCU Type) Interface Signals
Table 6-2: TFT Panel Interface Signals

Pin #

Pin Name

I/O

Pin Description

45, 42,
47, 43,
46, 44,
30, 29

DB[7:0]

Parallel Mode - 8Bit Data Bus

These pins are the data transmission signal sits on the LT269 to
the external 8Bit MCU Type TFT Panel.

When using the SPI interface Panel, SD[3:0] will act as SPI
control signals, and SD[7:4] signals will be used as another set
of SPI control signals.

35

LCD_RS

SPI Mode: AO Signal
Parallel Mode: RS Signal
This is Register Select pin to external TFT Panel.

34

LCD_CS#

Parallel Mode - Chip Select

This signal is the Chip Select sits on the LT269 to the external
8Bit MCU Type TFT Panel.

33

LCD_RST#

Reset Output

This pin is Reset signal that provides TFT Panel. A Reset action
will be generated on the Panel when the LCD_RST# is low.

LCD_RD#
P_MOSI

Parallel Mode — Data Read

This signal is the Data Read sits on the LT269 to the external
8Bit MCU Type TFT Panel.

Output SPI Data Signal To MCU Panel
When using the MCU panel SPI interface, this signal is the LT269
output data to MCU panel.

Actually the signals P_MOSI, P_MISO, P_SCK and P_SCS# are
the internal SPI1#3 module of LT269.

LCD_WR#
P_SCK

Parallel Mode — Data Read
This signal is the Data Read sits on the LT269 to the external
8Bit MCU Type TFT Panel.,

SPI Serial Clock Signal On MCU Panel

When using MCU panel SPI interface, this signal output SPI
clock signal.

18

P_ScCs#

SPI Selection Signal On MCU Panel
When using MCU panel SPI interface, this signal is SPI output
selection signal.

P_MISO

SPI| Data Input Signal On The MCU Panel

When using the MCU panel SPI interface, this signal is the LT269
read data input from the external MCU panel.

31

LCD_BL

Backlight Control Signal Output

This signal is shared with the backlight control signal LCD_BL of
MCU panel.

This pin is shared with PWM[3].

.
© Levetop Semiconductor Co., Ltd.
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6.3 SPI Flash Signals

Table 6-3: SPI Flash Signals

Pin # Pin Name | 1/O Pin Description

SPI Flash Select Signal

39 scs o This is the LT269 chip select output signal to external SPI Flash.

F_SCS# Actually the signals F_SCS#, F_MOSI, F_MISO and F_SCK are

the internal SPI1#4 module of LT269.
Output Data Signal To External SPI Flash

36 F_MOSI © This signal is LT269 output data to external SPI Flash.

37 E MISO | Read Data Input Signal From External SPI Flash

- This signal is LT269 read input data from external SPI Flash.

SPI Clock

38 F_SCK O | This signal is the SPI Clock Output by LT269 to the external SPI
Flash.

6.4 Touch Panel Signals

Table 6-4: Touch Panel Signals

Pin # Pin Name | I/O Pin Description
Resistive Touch Panel Mode: This pin is "Y-“ connects to
19 Y- I o
Resistive Touch Panel.
Resistive Touch Panel Mode: This pin is "X-“ connects to
17 X- I o
Resistive Touch Panel.
V1+ Resistive Touch Panel Mode: This pin is "Y+* connects to
6, 16 | Resistive Touch Panel. These 2 signals must be connected
Y2+ together when use Resistive Touch Panel.
X1+ Resistive Touch Panel Mode: This pin is "X+“ connects to
5,15 | Resistive Touch Panel. These 2 signals must be connected
X2+ together when use Resistive Touch Panel.
Capacitive Touch Panel Mode: This pin is "I2C_SCL" as 12C
16 I2C_SCL (0] Clock pin of Capacitive Touch Panel.
This signal is shared with one of the Y2+ signal.
Capacitive Touch Panel Mode: This pin is "I2C_SDA*" as 12C
15 I2C_SDA 10 Data pin of Capacitive Touch Panel.
his signal is shared with one of the X2+ signal.
Capacitive Touch Panel Mode: This pin is "CTP_RST#" as
19 CTP_RST#| O Reset pin of Capacitive Touch Panel.
This signal is shared with Y- signal.
Capacitive Touch Panel Mode: This pin is "CTP_INT" as
17 CTP_INT I Interrupt pin of Capacitive Touch Panel.
his signal is shared with the X- signal.

.
© Levetop Semiconductor Co., Ltd.
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6.5 USB Signals
Table 6-5: USB Signals

Pin # Pin Name | 1/O Pin Description

USB Data Positive
This signal is used by the USB Interface.
28 DP 10 )
The LT269 can update the internal MCU program and the data
in the external SPI Flash via the USB interface.

USB Data Negative

27 DM I o .
© This signal is used by the USB Interface.

6.6 SCI/ SPI Extension Signals
Table 6-6: CSI/SPI Extension Signals

Pin # Pin Name | I/O Pin Description

Uart #1 Receive Data Input
20 RXD[1] I This is the data input interface of the first group Uart, which is
used to receive signals sent by TX from other components.

Uart #1 Send Data Output
21 TXD[1] O | This is the data output interface of the first group Uart, which is
used to transmit signals to the RX of other components.

18 SD_SCS# o SD Card (SPI Mode) Chip Select Signal
P SCS# This signal is used as chip select for SD card in SPI Mode.

1 SD SCK o SD Card (SPI Mode) Clock Signal

P_SCK This pin is shared with P_SCK signal,

5 SD_MOSI o SD Card (SPI Mode) Data Output Signal

P MOSI This pin is shared with P_MOSI.
SD_MISO .

3 | SD Card (SPI Mode) Data Input Signal
P_MISO This pin is shared with P_MISO and GINT[10].
GINT[10]

10 SD_IN | SD Card (SPI Mode) Detect Signal
WAKEUP This pin is shared with WAKEUP.

LT269 DS_ENG/V1.0
.
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6.7 Miscellaneous

Table 6-7: Miscellaneous Signals

Pin # Pin Name | 1/O Pin Description
Reset Input
A reset action will be generated for the internal MCUs when
With the exception of a few registers that can be reset by POR,
most registers controlled by the MCU revert to the default values.
PWM 2 Output
This is LT269 internal PWM[2] output
PWM[2]
This pin can be used as BUSY output of MCU panel, so the host
BUSY can know whether the MCU panel is in a busy state.
It can also be used as GPIO or interrupt input signal GINT[14].
PWM 3 Output
This is LT269 internal PWM[3] output
PWM[3]
31 GINT[15] O | Backlight Control Signal Output
LCD BL This signal is shared with the backlight control signal LCD_BL of
- MCU panel. It can also be used as GPIO or interrupt input signal
GINT[15].
Analog Input Signal
This is analog signal input pin of internal ADC.
The ADCI1] signal is shared with the X1+ signal when using a
56 ADCJ[1:0] | resistive panel.
The ADCJO0] signal is shared with the Y1+ signal when using a
resistive panel.
DAC Analog Output
8 DAC _OUT O | This is the DAC signal output and can be used as audio output
or reserved for other control signal.
45, 42, GPIO / INT Input
47, 43, GINTI31:241| 10 | These pins are shared with DB[7:0]. When LT269 is not use 8bit
46, 44 [31:24] MCU i :
a5 interface panel, then these pin can be used as GPIO or
30,29 interrupt input signal GINT[31:24].
GPIO / INT Input
GINT[7] This pins are shared with LCD_RS. When LT269 is not use 8bit
35 10 : _o
LCD_RS MCU interface panel, then this pin can be used as GPIO or
interrupt input signal GINT[7].
AMPEN Audio Control Output
This signal is the enable control output of the audio power
3 GINTIIOL | 5 | amplifier.
SD_MISO This signal can be used as GPIO or interrupt input signal
P_MISO GINT[10].

.
© Levetop Semiconductor Co., Ltd.
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Pin # Pin Name | 1/O Pin Description
GINT[12] GPIO / INT Input / PWM[0]
34 PWMIO] (0 | This pins are shared with LCD_CS#. When LT269 is not use 8bit
MCU interface panel, then this pin can be used as PWM[O],
LCD_CS# GPIO or | interrupt input signal GINT[12].
33 PWM[1] [0 | This pins are shared with LCD_RST#. When LT269 is not use
8bit MCU interface panel, then this pin can be used as PWM[1],
LCD_RST# GPIO or interrupt input signal GINT[13].
GINT[33] GPIO /INT Input
17 X- (0 | This pins are shared with X- and CTP_INT. When LT269 is not
use touch panel, then this pin can be used as GPIO or interrupt
CTP_INT input signal GINT[33].
19 10 This pins are shared with Y- and CTP_RST#. When LT269 is not
Y- use touch panel, then this pin can be used as GPIO or interrupt
CTP_RST# input signal GINT[34].

6.8 Oscillator and Power

Table 6-8: Oscillator and Power Signals

Pin # Pin Name | 1/O Pin Description
24 32K _XI I External RTC Osc Input
23 32K_XO O | External RTC Osc Output
11 VCC35 |PWR| 3.3V/5V Power Input (System)
4,7,25 AVDD PWR| 3.3V ADC/DAC Power Input
22 VBAT PWR| 3.3V~3.6V Battery Power Input for RTC
3.3VPower Output (I/0O)
13,48 VDD33  |PWR| 1uF ceramic bypass capacitor is required to externally connect
between the pad and VSS.
1.1V LDO Power Output (Flash)
14 LDO1 V11 |PWR| 1uF ceramic bypass capacitor is required to externally connect
between the pad and VSS.
1.1V LDO Power Output (USB PHY)
26 LDO2_V11 |PWR| 1uF ceramic bypass capacitor is required to externally connect
between the pad and VSS.
1.2V Core Power Output (Core)
12 LDO3_V12 |PWR| 1uF ceramic bypass capacitor is required to externally connect
between the pad and VSS.
- Thermal Pad| - The back of the LT269 is grounded directly to the thermal pad.

.
© Levetop Semiconductor Co., Ltd.
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7. Electrical Characteristics
7.1 Absolute Maximum Ratings

Table 7-1: Absolute Maximum Ratings

Symbol Parameter Value Unit
Vb Supply Voltage Range -0.3~55 \%
VIN Input Voltage Range -0.3 ~ VvDD+0.3 \%
Vour Output Voltage Range -0.3 ~ VDD+0.3 \%
Po Power Dissipation =300 mw
Torr Operation Temperature Range -40 ~ 85 T
Tst Storage Temperature -45 ~ 125 [
TsoL Soldering Temperature 260 T
Note:

If used beyond the absolute maximum ratings, LT269 may be permanently damaged. It is strongly
recommended that the device be used within the electrical characteristics in normal operations. If
exposed to the condition not within the electrical characteristics, it may affect the reliability of the device.
This specification does not guarantee the accuracy of the parameters without a given upper and lower
limit value, but its typical value reasonably reflects the device performance.

7.2 Electrical Characteristics Parameter

Table 7-2: Electrical Characteristics

Parameter Symbol Min Typical Max Unit
System Voltage Vbp33 3 3.3 3.6 Vv
Input High Voltage ViH 2 - VbD33 \%
Input Low Voltage Vi Vss - 0.3*Vbpba3s3 \
Output High Voltage VoH 2.4 — — \%
Output Low Voltage VoL — — 0.2*Vbps3 Y

Pull up Resistance Rpu — — 66 Kohm

Input Leakage Current
@VDD33=max, VPAD=0 or VDD33 N 1.2 uA
Fail leakage Current @vDD33=0,
VPAD=VDD=max IPAD 1.2 UA
Off_state leakage current

@VDD33=max, VPAD=0 or VDD33 loz 1.2 uA

(Condition: Vopssz = 3.3V, Ta=257C)

LT269 DS_ENG/V1.0
|
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Table 7-3: ESD Protection

Parameter Symbol Max Unit
ESD target for human body model HBM 2000 \%
CDM CDM 500 \%

Latch Up Latch Up 200 mA

Table 7-4: Power Consumption Table

Parameter Min Typical Max Unit
Operation Mode @120MHz -- 15 -- mA
Sleep Mode -- 50 -- UuA
Standby Mode -- 6 -- UA

Deep Sleep Mode -- 0.3 -- UA
RTC Mode (Battery) -- 2 -- UA

LT269_DS_ENG / V1.0
e
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8. Hardware Interface
8.1 Communication to Main Board

The mode of LT269 communication with the main system MCU is through the UART interface. The
related software settings and communication protocols can refer to Levetop’s Uart TFT Panel Application

Note.
Host MCU LT269
RX M_TXD
X » M_RXD
BUSY BUSY

Figure 8-1: LT269 to Main System Interface

8.2 TFT Panel Interface

The LT269 provide 2 kinds interface to Small Size TFT Panel. One is SPI mode, the other is 8bit
Parallel Mode:

LT269 SPI I/F TFT Panel
JERES®  1T269
P_MOSI Jspa | T
P _SCK »| SCK IZNRSFTFT BO0RESIER
- Uart TFT Controller
P_SCS# »| CSH
LCD RS » AO
LCD_RST# g INEE 0 70 TiZ © U

Figure 8-2: LT269 Connect to SPI Type TFT Panel

LT269 8Bit MCU I/F TFT Panel
LCD_CS# /cs aﬁtﬁkfim‘?dugr LT269
LCD_RS » RS
LCD_RD# *| /RD ”‘Eil??rﬁiﬁﬁﬁ
LCD_WR# * /WR

pe[7:0] [« P D[7:0]

(VRE O [EfF © TiZ o U

LCD_RST# »l RST# ,—Q’<

Figure 8-3: LT269Connect to 8bit Parallel Type TFT Panel

LT269_DS_ENG / V1.0
e
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8.3 SPI Flash Interface

LT269 has 2 SPI Master interfaces inside. One as shown above Figure 8.1, can connect to SPI's
TFT panel. The other SPI is connect to an external SPI Flash. The external SPI Flash is used to store
pictures, animations, font and other information. When LT269 receives a serial command from the system
board through Uart, LT269 will read information such as images within SPI Flash that according to the
actions required of command, and then transmits the data to TFT panel.

LT269 Serial Flash
F_SCK CLK
F_MOSI DI
F_MISO DO
F_SCs# CS#

Figure 8-4: LT269 Connect to SPI Flash

8.4 USB Interface

Levetop also provides dedicated PC software which can update the LT269’s code or SPI Flash data
through the USB port. Please refer to the Levetop’s Uart TFT Panel Application Note.

LT269
VDD USB Interface
—I_— VDD
DP e—— |—» D+
22Q
DMle— {1 —» D
22Q
VSS GND

Figure 8-5: USB Interface

LT269_DS_ENG / V1.0
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8.5 Touch Panel Interface

LT269 supports Resistive and Capacitive Touch Panel. The interfaces are as following figures:

LT269 Resistive Touch Panel
X1+
Y1+
X2+ X+
X- X
Y2+ Y+
Y Y-

Figure 8-6: Connect to Resistive Touch Panel

LT269 Capacitive Touch Panel
12C_SDA SDA
12C_scL scL
CTP_INT INT
CTP_RST# RST#

Figure 8-7: Connect to Capacitive Touch Panel

8.6 Back Light Control Interface

LT269 provide a TFT’s back light control signal. The following diagram is the application circuit:

LCD BL 1

1K
SEKE

HT 3 LEDK
NS

2300 ™

Figure 8-8: Back Light Control Circuit

LT269_DS_ENG / V1.0
e
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8.7 Audio Output

LT269 provides an audio signal - S_OUT. This pin is use PWM output mode to generate the effect
of sound. The reference schematics are as follows:

+5v

47K BEAD 0603 600R&100MHZ
HP4830
APMEN 8 SPK-R+
1 s PER 1
100R | 2 7 g SPK-R- 2
DAC_OUT || . ' I CON2
| | 20K
TuF :

i

TuF 10uF

=
F

0.1u
20K |

Figure 8-9: Reference Circuit for Sound Playback

8.8 Real-Time Clock

The LT269 has an internal clock source that supplies the internal system clock signal. There is
no need to use additional crystal circuits outside. The internal maximum operating clock frequency
is 120MHz. If you use the built-in RTC (Real Time Clock), you will need to provide a 32.768KHz
crystal oscillation circuit;

LT269

10pF
32K_XI VBAT
VBAT

|||—|||I—‘

32K_XO

T
T

32.768KHz

Figure 8-10: RTC Related Circuit

8.9 Reset

The LT269 has two hardware reset sources, and both 2 resets are synchronized by the internal clock:

- Power on Reset (Power on Reset)

- External Reset Input Signal (External Reset Pin, RST#)

In addition, the LT269 also provides a hardware reset signal LCD_RST#, as a hardware reset for the
TFT panel, as shown in Figures 8-2 and 8-3.

LT269_DS_ENG / V1.0
e
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8.10 SCI / SDIO Extension Port

In addition to the necessary pins for the TFT serial port Panel, the LT269 can also provide a number
of pins for external serial port communication or SDIO port. The reference schematics are as follows:

LT269 UART Device
TXD[1] RX
RXD[1] [« X
SDIO
(SPIMode)
SD_SCS# Csi#
SD_SCK CLK
SD_MOSI DI
SD_MISO | DO

Figure 8-11: Extension SCIl and SDIO Port

LT269 DS_ENG/V1.0
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9. Display Function
9.1 Serial Command

The Serial commands supported by the LT269 includes static picture display, dynamic picture display,
text display, geometry, QR-code, etc., as shown in the following table.

Table 9-1: LT269 Command Set

Main . . Code Main . . Code
Function Detail Function (1Byte) Function Detail Function (1Byte)
80h, 8Ah, Point DFh
Single/Multi Picture qn
8Fh Line EOh
. Play In Loop 81h, 84h Hollow Circle Elh
Picture - —
Display GIF Animation 88h, 89h Solid Circle E2h
Transparent Picture D8h Solid Circle With E3h
Pop-Up Picture D9h, DBh Frame
Numberal Picture | 90h, 91h Hollow Ellipse E4h
Display Single Icon AOh S.O|Id 'Elllpse. Esh
Picture Solid Ellipse With E6h
A Cancel Single Icon Frame
Display Picture Alh Hollow Rectangle E7h
Icon Picture Virtoal Touch A o Geometric Solid Rectangle E8h
e ouc? = Rectangle With Frame E9h
Cancel Virtual A3h Hollow Rounded-
Touch Area Rectangle EAh
_ Progress Bar B0h Solid Rounded- EBh
Indicator Indicator Rectangle
Font Ring Indicator DCh Rounded-Rectangle ECh
Display With Frame
QR-Code 98n Hollow Triangle EDh
D::sor;; Font-1~4 COh ~ C3h Solid Triangle EEh
p. y - - Triangle With Frame EFh
BB"acrl:::‘gel;ts Brightness :ettlng BA: Cylinder Fah
9 On/o BC Table F6h
RTC Set Clock 8ch Register Regster Control CAh ~ CFh
Read Clock 8Dh Resistive
Display Display Digital Clock 92h Panel Verification Command 8Bh
Clock Verification
Boot Boot Command 9Ah/00 online Check BEh
- nline Chec
Combine Combine Command 9Ah Panel
Play Wav Play BSh Check Version Check BFh
Music Stop B9h

In order to allow the remote main system to easily display pictures or information on the TFT Panel
through the Uart serial port. LT269 provides a serial command set. Through the defined command code
and parameter changing, user can change the picture on TFT Panel. Levetop provides two kinds of serial
Panel development tools: UartTFT_Tool and Ul_Editor. Users can choose either of the tools to develop
of the Serial UART TFT Panel. And these two tools can verify the display effect of the TFT Panel in real
time, and do the preliminary verification. Developers can use "LT269_ISP_Vxx.exe" tool via USB port, or
a dedicated Flash programmer to program the "Bin" File into SPI Flash. Please refer to LT269 application
note (LT269 UartTFT_AP Note_Vxx_Eng.pdf) for detalil.

LT269 DS_ENG/V1.0
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9.2 LT269 Command Protocol

Table 9-2: Command Protocol for Host and TFT Panel

Host Send Host Receive
(Panel Receive) (Panel Send)
Main Detail
Function|Function| Initial | Comm. CRC End Initial |Comm. Comm. | CRC End
Code Code (1g°ie) Cgranrr:;nd Code Code Code Code (1g;£e) Param. Code Code
(1Byte) | (1Byte) Y * |(2Bytes)|(4Bytes)| (1Byte) [(1Byte) (1Byte) [(2Bytes)|(4Bytes)
Single/Mult] )
i F‘;:]icture Start 80h nn CRC End Start 80h nn info code CRC End
Single/Mult )
i F?icture Start 8Ah nn CRC End Start 8Ah nn info code | CRC End
Single X, Y, PNG )
] o \fo : & 66l
Picture Start 8Fh nn Prn CRC End Start 8Fh nn Info code CRC End
Play In ’
Lo)c/)p Start 81h nn CRC End Start 81h nn info code CRC End
Cancel
Play In Start 84h nn CRC End Start 84h nn info code CRC End
Loop
Play GIF ’
Anirﬁation Start 88h nn CRC End Start 88h nn info code CRC End
Display
. Cancel GIF )
Picture Animation Start 89h nn CRC End Start 89h nn info code CRC End
Pop Up ’
Picture Start D8h nn CRC End Start D8h nn info code CRC End
Scroll
Picture In | Start D%h nn CRC End Start D%h nn info code CRC End
Loop
Cancel
Scroll Start DBh nn CRC End Start DBh nn info code | CRC End
Picture
Numberal )
Picture #1 Start 90h nn ddd.d CRC End Start 90h nn info code CRC End
Numberal )
Picture #2 Start 91h nn ddd.d CRC End Start 91h nn infocode | CRC End
Start AOh nn CRC End Start AOh nn info code CRC End
Display
Single Icon When press the icon picture Start AOh nn 31h CRC End
Picture
When release the Icon picture Start AOh nn 30h CRC End
Cancel
Display Icon Start A1h nn CRC End Start A1h nn info code | CRC End
Icon Picture
Picture )
Start A2h nn CRC End Start A2h nn info code CRC End
Virtual When press the touch area Start A2h nn 31h CRC End
Touch Areal
When release the touch area Start A2h nn 30h CRC End
Cancel
Virtual Start A3h nn CRC End Start A3h nn info code CRC End
Area
Progress Value
Bar Start BOh nn (2 Bytes) CRC End Start BOh nn infocode | CRC End
. Indicator
Indicator
Display Ring S_Angle, )
; . fi d
String Indicator Start DCh nn A Angle CRC End Start DCh nn Info code CRC End
QR-Code | Start 98h nn String CRC End Start 98h nn info code [ CRC End

LT269_DS ENG/V1.0
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Table 9-2: Command Protocol for Main System and TFT Panel (continue)

Host Send Host Receive
(Panel Receive) (Panel Send)
Main Detail
Function|Function| Initial | Comm. CRC End Initial |Comm. Comm. End
Code Code (13;'&!) C;:rr:;nd Code Code Code Code (lgife) Param. C(ergy(t:gsd)e Code
(1Byte) | (1Byte) * |(2Bytes)|(4Bytes)| (1Byte) | (1Byte) (1Byte) (4Bytes)
Font-1 Start COh nn String CRC End Start COh nn info code] CRC End
Font-2 Start C1h nn String CRC End Start C1h nn info code]  CRC End
Display
String Font-3 | start | c2h nn String | cRC | End | stat | c2n nn [infocode| CcRC End
Font-4 Start C3h nn String CRC End Start C3h nn info code|]  CRC End
Backlight |~ S Start BAh BL CRC End Start | BAh |BL (00~0Fh)|info code| CRC End
1CKIgNt [ Brightness (00~OFh)
Brightnes
= On/Off Start BCh 00 or01 CRC End Start BCh 00 or 01 |info code CRC End
REP(BIt7)
REP(BIt7) +|.
Start B8h + WAV CRC End Start B8h info code CRC End
Play Wav RIEY No# WAV No#
Music
Stop Start B9h CRC End Start B9h 00 info code CRC End
Boot Boot Start 9Ah 00 CRC End Start 9Ah 00 info code CRC End
Combine Commgnd Start 9Ah nn CRC End Start 9Ah nn info code CRC End
Combine
Setup Y, M, D, H,
Clock Start 8Ch M, S, W (8] CRC End Start 8Ch 00 info code CRC End
oc
RTC Bytes)
R
Eel Start 8Dh CRC End Start 8Dh Y, M, D, H, info code CRC End
Clock M, S, W (8)
Displa:
Display . p 4 )
Digital Start 92h nn CRC End Start 92h nn info code| CRC End
Clock
Clock
Resistive | Resistive
Panel Panel Start 8Bh CRC End Start 8Bh 00 info code]  CRC End
Verify Verify
Online 5Ah, or
Verify Start BEh CRC End Start BEh 00 o CRC End
TFT Panel MCU
Verify Version Code(5Byte [.
. Start BFh CRC End Start BFh info code CRC End
Verify s) + Module
Info. (42)
Execute 9A| ;
Start CAh Reg CRC End Start CAh nn info code| CRC End
CMD
Setup REG| Start CBh Reg CRC End Start CBh nn info code| CRC End
Write Data| Start CCh Data CRC End Start CCh nn info code CRC End
Register ]
Read Data| Start CDh 00 CRC End Start CDh Data info code CRC End
REG Value| .
‘1 Start CEh Reg CRC End Start CEh nn infocode| CRC End
REG Value| )
q Start CFh Reg CRC End Start CFh nn info code| CRC End

LT269_DS ENG/V1.0
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Table 9-2: Command Protocol for Main System and TFT Panel (continue)

Host Send Host Receive
(Panel Receive) (Panel Send)
Main Detail
Function|Function| Initial | Comm. CRC End Initial |Comm. Comm. End
Code Code (1g;t.e) C;:rr:;nd Code Code Code Code (lgife) Param. C(ergy(t:gsd)e Code
(1Byte) | (1Byte) * |(2Bytes)|(4Bytes)| (1Byte) | (1Byte) (1Byte) (4Bytes)
Point Start DFh nn CRC End Start DFh nn info code| CRC End
Line Start EOh nn CRC End Start EOh nn info code| CRC End
Hollow )
Tl Start E1h nn CRC End Start Elh nn info code|]  CRC End
Solid )
Circle Start E2h nn CRC End Start E2h nn info code CRC End
Solid
Circle With| Start E3h nn CRC End Start E3h nn info code|]  CRC End
Frame
Hollow .
Ellipse Start E4h nn CRC End Start E4h nn info code CRC End
Solid )
Ellipse Start E5h nn CRC End Start E5h nn info code CRC End
Solid
Ellipse .
Wﬁh Start E6h nn CRC End Start E6h nn info code CRC End
Frame
Hollow .
Rectangle Start E7h nn CRC End Start E7h nn info code CRC End
Solid )
Rectangle Start E8h nn CRC End Start E8h nn info code CRC End
Geometric Rectangle
With Start E9h nn CRC End Start ESh nn infocode| CRC End
Frame
Hollow
Rounded | start EAh nn CRC End Start EAh nn info code| CRC End
Rectangle
Solid
Rounded | sStart EBh nn CRC End Start EBh nn info code| CRC End
Rectangle
Rounded
Rectangle i
Withg Start ECh nn CRC End Start ECh nn info code CRC End
Frame
Hollow .
Triangle Start EDh nn CRC End Start EDh nn info code CRC End
Solid )
Triangle Start EEh nn CRC End Start EEh nn info code CRC End
Triangle
With Start EFh nn CRC End Start EFh nn info code CRC End
Frame
Cylinder Start Fah nn CRC End Start F4h nn info code|]  CRC End
Table Start F6h nn CRC End Start F6h nn info code CRC End

LT269_DS ENG/V1.0
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9.3 RS-232(UART) Communication Protocol

When the main system transmits a display command to the LT269 TFT panel through the UART
serial port, it includes Command Code, Serial Number, and Command Parameters, 1 Byte Start Code
(fixed to OxAA) and 2 Bytes, CRC Code, 4 Byte End Code (fixed to OxE4, 0x1B, 0x11, OXEE), the
command information is as below:

Table 9-3: TFT Panel Receive Command Info

Start Code Command| Serial Command CRC Code End Code
Code Number | Parameters
0xAA 0xE4, 0x1B, 0x11, OXEE
(1 Byte) 1 Byte 1 Byte n Bytes 2 Bytes (4 Bytes)

CRC protocol as below:

chkSum = Rx_CRC_CCITT(txBuf,txLen);
txBuf[txLen++] = (chkSum>>8)&0xFF;
txBuf[txLen++] = chkSum&O0xFF;

unsigned int Rx_CRC_CCITT(unsigned char *puchMsg, unsigned int usDatalen)
{

unsigned char i = 0;

unsigned short wWCRCin = 0x0000;

unsigned short wCPoly = 0x1021;

unsigned char wChar = 0;

while (usDatalLen--)
{
wChar = *(puchMsg++);
WCRCin "= (wChar << 8);
for(i=0;i<8;i++)
{
if (WCRCin & 0x8000)
wCRCin = (WCRCin << 1) » wCPoly;
else
WCRCin = wCRCin << 1;
}
}
return (WCRCin);

}

LT269_DS ENG/V1.0
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LT269 will respond to 10 Bytes messages after receiving commands from the host, including Start
Code, Command Code, Serial Number, Information Code, CRC Code, and End Code. The first Byte is
the Start Code, followed by the command received, the third is Serial Number. Then the forth is
Information Code that returns the execution result of panel, the fifth and sixth are CRC codes, and the
last four Bytes are the End Code.

Table 9-4: Feedback Information of TFT Panel

Start

Command

Serial

0x55: Not Ready

AOh Command:
0x31: Press lcon
0x30: Release Icon

Code Code Number Information Code CRC Code End Code
1Byte
0x00: Command executed
0x01: Command parameter
error
0x02: Non-exist command
0x03: Command’s
Normal configuration Overflow
Command | 0x04: CRC correction error
OxAA (1 Byte) 0x05: Flash Data Exception 0xE4, 0x1B, 0x11,
1 Byte 2 Bytes
(1 Byte)
BFh BEh Command: (4 Bytes)
Command )
(47 Bytes) O0x5A: Ready

In the information structure of Serial Uart TFT Panel feedback, serial numbers also represent different
meanings in some commands. For example, the brightness command - BAh its serial number represents
the backlight brightness. The Version Check command - BFh has 47 Bytes representing Serial Uart TFT
Panel information.

LT269_DS_ENG/V1.0
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11.Package Information
B LT269 (QFN-48pin)
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Figure 11-1: LT269 Outline Diagram
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Table 11-1: LT269 Dimension

SYMBOL MIN NOM MAX

TOTAL THICKNESS A 0.7 0.75 0.8
STAND OFF Al 0 0.02 0.05
MOLD THICKNESS A2 - 0.55 -
L/F THICKNESS A3 0.203 REF
LEAD WIDTH b 0.15 0.2 0.25
BODY SIZE X D 6 BSC

Y E 6 BSC
LEAD PITCH e 0.4 BSC
EP SIZE X D2 3.7 3.8 3.9

Y E2 3.7 3.8 3.9
LEAD LENGTH L 0.3 0.4 0.5
LEAD TIP TO EXPOSED PAD EDGE K 0.7 REF
PACKAGE EDGE TOLERANCE aaa 0.1
MOLD FLATNESS cce 0.1
COPLANARITY eee 0.08
LEAD OFFSET bbb 0.07
EXPOSED PAD OFFSET fff 0.1

Tip: The thermal pad (Thermal Pad Zone) on the back of the LT269 must be grounded directly on the
PC board.
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12.Revision
Table 12-1: Revision
Version Date Description
V1.0 2021/07/29 Preliminary Release

13.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 .
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