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O IVETor LT268C

Small Type Uart TFT Panel Controller

1. General Introduction

LT268C is a Uart TFT 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 image to the TFT driver l:rLEVETOP
through simple command. LT268C internal hardware and program provide graphics LT268C
processing function, can improve TFT display efficiency, and reduce the time for
remote MCU to process graphics. LT268C supports small TFT panel with MCU
interface, usually within 3.5", support max resolution up to 800*480 (VGA), provide SPI
or 16/8-bit parallel port MCU panel.

The internal frequency of the LT268C is 150MHz, including 512Kbytes Flash and 256Kbytes SRAM, provide
Uart serial communication and QSPI interface which can be used to read the pictures, animations, fonts and
other information stored in external SPI Flash. LT268C can work with Levetop’s PC software (Ul_Editor /
UartTFT_Tool) to directly develop the product Ul on the computer. LT268C has built-in 70 serial commands
which support picture display, GIF animation display, 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. In addition, LT268C provide multiple group of SCl(Uart) interface
which can used to connect with WIFI module, BLE module, and USB interface, SD card, analog input AIN,
PWM, and INT interface. These interfaces can be set as general IO interface. It also support RTC function.

For its high capacity embedded Flash and SRAM, LT268C can used a master MCU as well. It is suitable for
electronics product with small size TFT-LCD panel, to replace monochrome panel and release the master
MCU burden. LT268C can be applied in All kinds of small home appliances, smart home appliances,
handheld control equipment, industrial control panels, electronic instruments, medical equipment, small
testing equipment, small electric motorcycles, personal medical beauty, small testing equipment, charging
equipment, water and electricity meters, smart speakers with panel, etc.

2. System Application Block
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Figure 2-1: LT268C Application on LCD Module
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3. Internal Block

512KB Flash
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Figure 3-1: LT268C Internal Block

4. Features

B Support UART Communication, Boud Rate Up To 115,200bps

B Embedded 32Bit MCU (M4 Core), 512KB Flash, 256KB SRAM

B Support 8 Bit or 16 Bit Parallel, and SPI MCU Panel

W Support External QSPI/SPI Flash To Store Picture, Animation, Font, etc
W Display Picture, Display GIF, Display In Loop, Boot Image Display, Progress Bar Display, Text Display
B Support Draw Point, Line, Circle, Triangle, Rectangle Command

W Support QR Code Generator

B Support Levetop’s UartTFT_Tool and Ul_Editor

W Support RTP or CTP

W Support Update Program and SPI Flash Data Via USB

W Support ADC /DAC

W Support QSPI, SPI Interface, 3 Group Uart (SCI) Interface

W Support PWM/GPIO

B Embedded RTC Clock

B Embedded Clock Resource

B Operation Voltage: 3.0~3.6V

B QFN-68Pin (8mm * 8mm)

LT268C_DS_ENG/ V1.1
.
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5. Pin Assignment
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DB[7]/ GINT[7]

PWMI[0] / GINT[12]

LCD_RST# / PWM[1] / GINT[13]
PWMI2] /GINT[14]

LCD_BL / PWM[3] / GINT[15]

DB[9] / GINT[25] / ADC_CH_IN[7]

DB[8] / GINT[24] / ADC_CH_IN[6]

C5#/SP12_MISO
WR#/ SPI2_MOSI
RD#/SPI2_CK
A0/ SPI2_CS#

LDO2_V11
OTG_ID

Figure 5-1: LT268C Pin Assignment (QFN-68Pin)
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Figure 5-2: Application Diagram
LT268C_DS_ENG/ V1.1
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6. Pin Description

6.1 MCU Panel Interface

Table 6-1: MCU Panel Interface

Pin#

Name

I/0

Description

34, 35,

13, 12,

11, 10,
9,8

DBI[7:0]
GINT[7:0]

8/16Bit Parallel MCU Panel Data Signal
When using 8/16Bit parallel MCU panel, these signals are the data
transmission signal of LT268C to the external 8/16Bit MCU panel.

When using the MCU panel SPI interface, these signals can be used
as GPIO or interrupt input signals GINT[7:0].

49, 46,
51, 47,
50, 48,
29, 28

DB[15:8]
GINT[31:24]

16Bit Parallel MCU Panel Data Signal
When using 16Bit parallel MCU panel, these signals are the data
transmission signal of LT268C to the external 16Bit MCU panel.

When using the MCU panel SPI or 8Bit interface, these signals can be
used as GPIO or interrupt input signals GINT[31:24].

25

CS#
SPI2_MISO

8/16Bit Parallel MCU Panel Chip Selection Signal
When using 8/16Bit parallel MCU panel, this signal is the chip select
control signals of LT268C to the external 8/16Bit MCU panel.

SPI Data Input Signal On The MCU Panel
When using the MCU panel SPI interface, this signal is the LT268C
read data input from the external MCU panel.

24

WR#
SPI12_MOSI

8/16Bit Parallel MCU Panel Write Control Signal
When using 8/16Bit parallel MCU panel, this signal is data write
control signals of LT268C to the external 8/16Bit MCU panel.

Output SPI Data Signal To MCU Panel
When using the MCU panel SPI interface, this signal is the LT268C
output data to MCU panel.

23

RD#
SPI2_CK

8/16Bit Parallel MCU Panel Read Control Signal
When using 8/16Bit parallel MCU panel, these signals are data read
control signals of LT268C to the external 8/16Bit MCU panel

SPI Serial Clock Signhal On MCU Panel
When using MCU panel SPI interface, this signal output SPI clock
signal.

22

AO
SPI2_CS#

8/16Bit Parallel MCU Panel RS/AQ Signal
When using 8/16 bit parallel or SPI interface MCU panel, this signal is
the LT268C output AO or RS signal.

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

30

LCD_RST#
PWM[1]
GINT[13]

MCU Panel Reset Output Signal

This pin is to provide a reset signal for the 8/16Bit or SPI MCU panel.
When LCD_RST# = 0, it will reset the TFT LCD panel. It share the
same signal with PWM[1], GINT[13] .

.
© Levetop Semiconductor Co., Ltd.
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6.2 SPI Flash Signal

Table 6-2: SPI Flash Signals

Pin# Name I/O Functions

SPI Clock Signal
Normally, the SPI3 is connected to external SPI components. This pin

53 SPI3 CK o is the clock signal output to external SPI components.
SD_CK SD card (SPI mode) clock signal
This signal can also be used as an SD card (SPI mode) clock signal
output
SPI Chip Select Signal
This is the LT268C chip select output signal to external SPI Flash.
SPI3_CS#
> SD CS# 0 SD Card (SPI Mode) Select Signal
- This signal can also be used as an SD card (SPI mode) select signal
output
Read Data Input Signal From External SPI Component
This signal is LT268C read input data from external SPI component.
SPI3_MISO
55 SD MISO I SD Card (SPI Mode) Data Input Signal
- This signal can also be used as an SD card (SPI mode) data input
signal
Output Data Signal To External SPI Component
This signal is LT268C output data to external SPI component
54 SPI3_MOSI

SD MOSI o SD Card (SPI Mode) Data Output Signal
- This signal can also be used as an SD card (SPI mode) data input
signal

QSPI Flash Serial Clock Signal

Normally, the SPI4 is connected to external QSPI Flash to read the
pictures, animations, fonts and other information stored in QSPI Flash.
This pin is the clock signal output from QSPI Flash.

39 SPI4 CK | O

QSPI Flash Chip Select Signal
40 SPI4_Cs#| O This signal is the chip select output of LT268C to external QSPI
components.

QSPI Flash Data Output/Input Signal
SPI4_DJ[3:0]] /O | These signals are the data signals that LT268C reads or writes to
external QSPI components.

41, 37,
38, 36

LT268C_DS_ENG/ V1.1
.
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6.3 Uart and SCI Extend Signal

Table 6-3: Uart (SCI) Extend Signals

Pin# Name 110 Function

Uart #1 Receive Data Input
44 RXDJ[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
45 TXD[1] (@] This is the data output interface of the first group Uart, which is used
to transmit signals to the RX of other components.

Uart #2 Receive Data Input
27 RXDI[2] I This is the data input interface of the second group Uart, which is
used to receive signals sent by TX from other components.

Uart #2 Send Data Output
26 TXD[2] 0 This is the data output interface of the second group Uart, which is
used to transmit signals to the RX of other components.

Uart #3 Receive Data Input

This is the data input interface of the third group Uart, which is used
to receive signals sent by TX from other components.

43 RXDI[3] |
When using the serial panel, this is the data input interface of Uart ,
which is used to receive the command signal sent by the TX from
host MCU.

Uart #3 Send Data Output
This is the data output interface of the third group Uart, which is used
42 TXD[3] 0 to transmit signals to the RX of other components.

When using the serial panel, this is the data output interface of Uart ,
which is used to send the command signal to RX of host MCU.

6.4 Touch Panel Signal

Table 6-4: Touch Panel Signals

Pin# Name /10 Function

Resistive Panel X+ Signal
This is the X+ signal of the resistive panel, the two signals X1+ and
X1+ X2+ must be connected to the X+ signal of the resistive panel at the

57 | same time.
AIN[1]

This signal can also be used as the analog input signal AIN[1] when
the resistive panel is not used.

LT268C_DS_ENG/ V1.1
.
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Pin#

Name

I/0

Function

58

Y1+
AIN[O]

Resistive Panel Y+ Signal

This is the Y+ signal of the resistive panel, the two signals Y1+ and
Y2+ must be connected to the Y+ signal of the resistive panel at the
same time.

This signal can also be used as the analog input signal AIN[O] when
the resistive panel is not used.

X2+
12C_SD

Resistive Panel X+ Signal

This is the X+ signal of the resistive panel, the two signals X1+ and
X2+ must be connected to the X+ signal of the resistive panel at the
same time.

Capacitive Panel 12C Data Signal
This is the 12C data signal on capacitive panel

Y2+
12C_CK

Resistive Panel Y+ Signal

This is the Y+ signal of the resistive panel, the two signals Y1+ and
Y2+ must be connected to the Y+ signal of the resistive panel at the
same time.

Capacitive Panel 12C Clock Signal
This is the 12C clock signal on capacitive panel

Y_
CTP_RST#
GINT[34]

Resistive Panel Y- Signal
This is the Y- signal of the resistive panel

Capacitive Panel Reset Signal
This is the reset signal on capacitive panel. This signal can also be
used as GPIO or interrupt input signal GINT[34].

X-
CTP_INT
GINT[33]

Resistive Panel X- Signal
This is the X- signal of the resistive panel.

Capacitive Panel 12C Interrupt Signal
This is the 12C interrupt signal on capacitive panel. This signal can
also be used as GPIO or interrupt input signal GINT[33].

6.5 USB Signal

Table 6-5: USB Signals

Pin#

Name

I/0

Function

21

DP

USB data (Positive)
This is DP signal from USB data terminal. LT268C can update internal
MCU code and external SPI flash data via USB interface

20

DM

USB data (Negative)
This is DM signal from USB data terminal.

18

OTG_ID

USB detect
This ID signal is used to indicate the ID status of the Mini USB plug,
and judge if it is master device or slave device.

.
© Levetop Semiconductor Co., Ltd.
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6.6 ADC and DAC Signals

Table 6-6: ADC and DAC Signals

Pin# Name I/O Function
Analog Input Signal
This is analog signal input pin of internal ADC.
] The AINJ[O] signal is shared with the Y1+ signal when using a
59, 57,58 AIN[2:0] I resistive panel.
The AIN[1] signal is shared with the X1+ signal when using a
resistive panel.
ADC Analog Input Signal
ADC _CH_IN[0] L . . .
- - This pin can be use as a ADC input signal when use 8Bit MCU
48 GINT[26] 10 . . .
panel interface. It also shared with GPIO/INT signal - GINT[26] or
DB[10].
ADC Analog Input Signal
ADC _CH_IN[1] L . . .
- This pin can be use as a ADC input signal when use 8Bit MCU
50 GINT[27] 10 . . .
panel interface. It also shared with GPIO/INT signal - GINT[27] or
DB[11].
ADC Analog Input Signal
ADC CH_IN[2] L . . .
- - This pin can be use as a ADC input signal when use 8Bit MCU
47 GINT[28] 10 . . .
panel interface. It also shared with GPIO/INT signal - GINT[28] or
DB[12].
ADC Analog Input Signal
ADC_CH _IN[3] L . . .
- - This pin can be use as a ADC input signal when use 8Bit MCU
51 GINT[29] 10 . . .
panel interface. It also shared with GPIO/INT signal - GINT[29] or
DB[13].
ADC Analog Input Signal
ADC _CH_IN[6] L . . .
- This pin can be use as a ADC input signal when use 8Bit MCU
28 GINT[24] 10 . . .
panel interface. It also shared with GPIO/INT signal - GINT[24] or
DBI8].
ADC Analog Input Signal
ADC _CH IN[7] L . . .
- - This pin can be use as a ADC input signal when use 8Bit MCU
29 GINT[25] 10 . . .
panel interface. It also shared with GPIO/INT signal - GINT[25] or
DBI[9].
Analog Output Signal
61 DAC OUT (0] This is DAC signal output, which can be used as audio output
or reserved for other control signals.

LT268C_DS_ENG/ V1.1
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6.7 Other Control Signal

Table 6-7: Other Control Signals

Pin# Name 110 Function

PWM 0 Output
IO | This is LT268C internal PWM 0 output, can be used as GPIO or
interrupt input signal GINT[12]

PWMI0]
GINT[12]

33

32 LcD rsT#| 10 Thls is le'2680.|nternal PWM 1 output, can be usgd as _GPIO or
— interrupt input signal GINT[13]. It share the same signal with reset
GINT[13] signal LCD_RST# of MCU panel

PWM 2 Output
This is LT268C internal PWM 2 output

PWM[2]
31 BUSY IO | Busy Status Output
GINT[14] This pin can be used as BUSY output of MCU panel, so the host 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
PWM[3] This is LT268C internal PWM 3 output
30 LCD_BL 10

Backlight Control Signal Output
GINT[15] 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].

AMPEN Audio Control Output
68 IO | This signal is the enable control output of the audio power amplifier.
GINT[32] This signal can be used as GPIO or interrupt input signal GINT[32].

Wake-up Input Signal

This is LT268C wake-up input signal
63 WAKEUP |
SD IN SD card (SPI mode) detect signal

- When using SD card (SPI mode), this signal can be used as SD card

(SPI mode) detection signal.

Reset Input Signal

When RST# = 0, the internal MCU will be reset. Except for a few
registers that can be reset by POR, most of the registers controlled by
the MCU will return to their default values.

62 RST# I

LT268C_DS_ENG/ V1.1
.
© Levetop Semiconductor Co., Ltd. Page -13-



JLT268C Small Type Uart TFT Panel Controller

6.8 Crystal and Power Signal

Table 6-8: Crystal and Power Signals

Pin# Name 110 Function

RTC crystal input

16 32K X I This pin is connected to an external 32.768Khz crystal oscillator.

RTC crystal output

15 32K X0 © This pin is connected to an external 32.768Khz crystal oscillator.

USB clock signal

! XTAL I This pin is connected to an external 12Mhz crystal oscillator.
USB clock signal

6 EXTAL © This pin is connected to an external 12Mhz crystal oscillator.

64 VCC5 PWR | 3.3V~5V Power input (System)

17,56, 60 AVDD PWR | 3.3V ADC/DAC Power input

14 VBAT PWR | 2.2V~3.3V Power input

52, 66 vVDD33 | PWR | 3.3V Power input

1.1V power output#1 (Flash)

67 LDOL V11| PWR This pin must connect a 1uF and a 0.1uF filter capacitor to ground.

1.1V power output #2 (USB PHY)

19 LDO2_V11| PWR This pin must connect a 1uF and a 0.1uF filter capacitor to ground.

1.2V power output (Core)

65 LDO3_V12| PWR This pin must connect a 1uF and a 0.1uF filter capacitor to ground.

0 Tr:fasrnsqal i GND Thermal pad
Pad The IC thermal pad and VSS should be directly connected to ground.

LT268C_DS_ENG/ V1.1
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7. Electronic Characteristic

7.1 Absolute Maximum Rating

Table 7-1: Absolute Maximum Rating

Symbol Description Range Unit
Vce Supply voltage -0.3~3.6 \%
ViN Logic input voltage -0.3 ~ VCC+0.3 \
Vour Logic output voltage -0.3 ~ VCC+0.3 Y
Po Max power consumption =300 mw

Topr_c Work temperature 0~70 °C
TopPr_I Work temperature -40 ~ 85 °C
Tst Store temperature -55 ~125 °C
TsoL Max soldering temperature 260 °C

Note: If used beyond the absolute maximum ratings, LT268C 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 parameter
without a given upper and lower limit value, but its typical value reasonably reflects the device
performance.

7.2 DC Electrical Characteristics

Table 7-2: DC Electrical Characteristics

Parameter Symbol Min Typical Max Unit
System Voltage Vdd 3 3.3 3.6 Y
Input High Voltage ViH 2 - Vad \%
Input Low Voltage Vi Vss - 0.3*Vee \%
Output High Voltage VoH 2.4 — — \%
Output Low Voltage VoL — — 0.2*Vec Y
Pull-Up Resistor Rpu — — 66 Kohm
Input Leakage Current
@DVDD=max,VPAD-0 0 DVDD N 1.2 uA
Fail Leakage Current
@DVDD=0,VPAD=DVDD=max IPAD 1.2 uA
Off_state Leakage Current
@DVDD=max, VPAD=0 or DVDD loz 1.2 uA

(Condition: Vcc = 3.3V, Ta = 25°C)

LT268C_DS_ENG/ V1.1
.
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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

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

LT268C_DS_ENG/ V1.1
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8. Hardware Interface

8.1 Host MCU Communication Interface

The communication mode between the LT268C and the host MCU is through the UART
interface. For related software settings and communication protocols, please refer to Levetop
software user manual.

Fi= MCU LT268C
R |e TXD[3]
™ »f RXD[3)
BUSY [« BUSY

Figure 8-1: Communication with MCU

8.2 MCU Panel Interface

LT268C can connect with MCU type TFT panel via SPI interface or 8 bit /16 bit Parallel interface.

LT268C 16Bit ] TFT Panel
CS# /CS al?nw?s:fm?duﬁr LT 268 c
AO RS
MR TFT BORBHEH
RD# /RD Uart TFT Controller
WR# /WR e
DB[15:0] [« P D[15:0] LT268C
INREE o EfF o Tiz o {NE
LCD_RST# o RSTH |

Figure 8-2: LT268C Connection with 16 bit Parallel MCU Panel

LT268C 8Bit [ TFT Panel
Cs# » /CS al.?nzs.fm?dugr LT268C
AO » RS
<! MRS TFT @OREHSA
s "5 Uart TFT Controller
WR# > /WR -
L’ Leverop
DB[7:0] [« | D[7:0] LT268C
VRE 0 EfF o Tz o Uk
LCD_RST# > RST# | ——

Figure 8-3: LT268C Connection with 8 bit Parallel MCU Panel
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LT268C SPI £ TFT Panel
FHESK
PgRAEIE 1T268C
SPI2_MOSI . spi
SPI2_MISO » SDO MRS TFT BOREBTH
13 Uart TFT Controller
SPI2_SCK » sck .
SPI2_CS# »| cs# Oineee
LT268C
LCD_RST# RSTH# IR 0 EfF 0 TiE o N

Figure 8-4: LT268C Connection with MCU Panel SPI interface

8.3 SPI Flash Interface

The LT268C has two groups of SPI Master interfaces and 1 group QSPI interface. One group
can be connected to the SPI interface of MCU panel as shown in the above figure. The other
group is connected to the SPI components. The QSPI interface can be connect with QSPI Flash.
The external QSPI Flash is used to store pictures, animations, fonts and other information. When
the LT268C receives the serial command from Host MCU via UART , it will follow the command
and extract the picture and other information in the SPI Flash , and then transfer the data to the
MCU panel. User can update the data in the SPI Flash with Levetop PC software through USB
interface (please refer to LT268C application note)

LT268C Serial Flash
SPI4_CK CLK
SPI4_CS# cs#
SPI4_D[3:0] |« | D[3:0]

Figure 8-5: LT268C Connect with SPI Flash
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8.4 Touch Panel Interface

LT268C has ADC analog signal input interface, which can be used to connect a resistive touch
panel, and cooperate with internal programs to transfer touch information to the master MCU, as
shown in below figures.

LT268C RTP

X1+ |«
Y1+
X2+

7'y

Y2+

X & 3 3
=<
+

Figure 8-6 : LT268C Connect to RTP

LT268C CTP
12C_SD SDA
12C_CK > SCL
CTP_INT INT
CTP_RST# » RST#

Figure 8-7 : LT268C Connect to CTP

8.5 Backlight Control Interface

LT268C provide a backlight control interface, which is used to control TFT backlight, reference
schematic as follow:

Figure 8-8 : LCD Backlight Control Schematic
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8.6 Audio Output Interface

LT268C provide a audio output interface DAC_OUT generated by DAC, which can be used to
play audio. AMPEN signal can be used to open or close audio power amplifier output circuit,
reference schematic as follow:

+oV

g BEAD 0603 600R& 100MHZ
HP4890
APMEN 8 SPK-R+
! 517 PK-R !
100R T 2 7 = SPK-R- 2
DAC_OUT || : I cone
I 20K
TuF ;:
WwF AN 01uF | 10uF
20K |

Figure 8-9 : Audio Output Schematic

8.7 Clock Signal

LT268C has built-in clock resource for internal system clock signal. No crystal circuit is required
externally. The maximum clock frequency is 150MHz. If use the built-in RTC (Real Time Clock) ,
a 32.768KHz crystal circuit is required.

LT268C

10pF
32K _XI VBAT
VBAT

|||—||I}—‘

100 =
|L 32K_XO
32.768KHz

Figure 8-10 : RTC Reference Schematic

8.8 Reset

LT268C has two types of hardware reset source. Both types of reset are synchronized by
internal clock.

— Power on Reset
— External Reset Pin, RST#

In addition, LT268C provide a hardware reset signal LCD_RST# , can be a hardware reset for
MCU panel, as figure 8-2 and 8-3 shown.
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8.9 USB Interface

LT268C provide USB interface, support USB master and slave function. If user want to use USB
Master, need to connect a 12MHz crystal. User can update MCU program and external SPI flash
data through USB interface via PC software developed by Levetop. Please refer to LT268C
application note for details.

LT268C

10pF

s

10pF ==

T

12MHz

XTAL

EXTAL

DP

DM

VSS

0TG_ID

VoD USB Interface

-I-— VvDD

—yL __F——f O+

22Q

— _+— >

22Q

GND

Figure 8-11 : LT268C Connection with USB

8.10 SPI/Uart Extend Interface

In addition to the necessary pins of the TFT panel, the LT268C can also provide some pins for
external SPI components, or components that need to be used for Uart communication, such as

WiFi modules, Bluetooth modules, etc. The reference schematic is as follows:

LT268C

SPI3_CK
SPI3_MOSI
SPI3_MISO

SPI3_CS#

TXD[1]
RXD[1]

TXD[2]
RXD[2]

SPI Device

CLK
DI
DO
cs#

UART Device 1

RX
TX

UART Device 2

Figure 8-12 : SPI, Uart Interface Reference Schematic
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9. Display Function

9.1 Serial Command

The LT268C supports industrial serial command, including static picture display, dynamic picture
display, text display, geometry, etc., as shown in Table 9-1 below. With different hardware and function

requirements, Levetop will add new commands in further development.

Table 9-1: Command List

Main Detail Code
Function (1Byte)
Point DFh
Line EOh
Hollow Circle Elh
Solid Circle E2h
Solid Circle With E3h
Frame
Hollow Ellipse E4h
Solid Ellipse E5h
Solid Ellipse With E6h
Frame
Hollow Rectangle E7h
) Solid Rectangle E8h
Geometric Rectangle With Frame ES9h
Hollow Rounded EAN
Rectangle
Solid Rounded EBh
Rectangle
Round.ed Rectangle ECh
With Frame
Hollow Triangle EDh
Solid Triangle EEh
Triangle With Frame EFh
Cylinder F4h
Table Féh
Register Register Control CAh~CFh
Control
Online Check BEh
Panel Check
Version Check BFh

Main Detail Code
Function (1Byte)
: . 80h, 8Ah,
Single/Multi Picture 8Fh
) Play In Loop 81h, 84h
D!splay Pop-Up Picture 88h, 89h
Picture
Scroll In Loop D8h
GIF Animation D9h, DBh
Picture Number 90h, 91h
Display Single Control
Button Picture AOh
Cancel Single Control
Control Button Picture Alh
Button - ~oh
Picture Virtual Button
Cancel Virtual Button A3h
Cancel Button 9Eh
Progress Bar Pointer BOh
Pointer Ring Pointer DCh
QR Code 98h
Font Font 1~4 C0Oh~C3h
Backlight Set Brightness BAh
Control on/Off BCh
8Ch
SET Clock Set Clock
Read Clock 8Dh
Display Display Digital Clock 92h
Clock Display Week Picture 9Dh
Power On Boot Command 9Ah/00
Combine Execute Group 9Ah
Command Command
. Play B8h
Play Music Stop 5oh
Digital Display Digital A4h A5h
Keypad Keypad
RTP Check RTP Check 8Bh

Levetop Semiconductor provides two kinds of host PC software: graphic integrated compiler (UART
TFT_Tool.exe) and graphic Ul editor (Ul_Editor.exe) for the development of industrial serial panel. The
software can generate the Bin file of the pictures, text, animation and other information. The developer
must use the SPI flash burner to burn the Bin file into SPI Flash, and then simulate the industrial serial
panel through the USB to RS232 line, to do the preliminary verification of the TFT panel. Please refer to
the LT268C application note (LT268 UART TFT_AP Note Vxx_ENG.pdf) for details.
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9.2 LT268C Serial Panel Protocol

Table 9-2: Protocol table between Host and LT268C

Host Send (TFT Receive) Host Receive(TFT Send)
Main Detail
Function [ Function S;%r; C;l;ﬂorzzn No. Parameter CRC chndde start code Corr:jma Fézgob;ck CRC Addition |End code
@Bytes)| (1Byte) (1Byte) (2Bytes) (4Bytes) (1Bytes) @Byte)| @Bytes) (2Bytes) | (2Bytes) | (4Bytes)
Single/Mult
ipIegPiCture Start 80h nn CRC End Start 80h nn info code CRC End
Single/Mult
ipl egPi cture Start 8Ah nn CRC End Start 8Ah nn info code CRC End
Single X, Y, PNG, )
Picture Start 8Fh nn S CRC End Start 8Fh nn info code CRC End
Play In )
Loop Start 81h nn CRC End Start 81h nn info code CRC End
Cancel _
Loop Start 84h nn CRC End Start 84h nn info code CRC End
GIF Start 88h nn CRC End Start 88h nn info code | CRC End
Display
Picture |Cancel GIF| 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 In )
Loop Start D9h nn CRC End Start D%h nn info code CRC End
Cancel
Scroll In Start DBh nn CRC End Start DBh nn info code | CRC End
Loop
Picture .
Number 1 Start 90h nn ddd.d CRC End Start 90h nn info code CRC End
Picture )
NUmberz2 Start 91h nn ddd.d CRC End Start 91h nn info code CRC End
Display Start AOh nn CRC End Start AOh nn info code | CRC End
Single
Control When press the control button picture Start AOh nn 31h CRC End
Button
Picture When release the control button picture Start AOh nn 30h CRC End
Cancel
8 Control
Display Button Start Alh nn CRC End Start Alh nn info code CRC End
Control | picyre
Button
Picture Start A2h nn CRC End Start A2h nn info code | CRC End
Virtual . .
Biuitiem When press the virtual button picture Start A2h nn 31h CRC End
When release the virtual button picture Start A2h nn 30h CRC End
Cancel
Virtual Start A3h nn CRC End Start A3h nn info code CRC End
Button
Progress Value
Bgar Start BOh nn (@ Bytes)| CRC End Start BoOh nn info code | CRC End
. Ring S_Angle, .
Pointer Poi Start DCh nn CRC End Start DCh nn info code CRC End
ointer A_Angle
QR Code | Start 98h nn string CRC End Start 98h nn info code CRC End

LT268C_DS_ENG/ V1.1
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Table 9-3: Protocol Table between Host and LT268C (continue)

Host send (TFT receive) Host receive(TFT send)
Main Detail
Function | Function | Start |[Comman No. CRC End start codel Comma| info/ CRC Addition |End code
code | dcode (1Byte) Parameter (2Bytes) code (1Bytes) nd Feedback (2Bytes) | (2Bytes) | (4Bytes)
(1Bytes)| (1Byte) y Ytes) aBytes)| 7Y (1Byte) | (1Bytes) y Y y
Font-1 Start COh nn String CRC End Start COh nn info code CRC End
Font-2 Start Cih nn String CRC End Start Cih nn info code] CRC End
~ont Displal
Font-3 Start C2h nn String CRC End Start C2h nn info code CRC End
Font--4 Start C3h nn String CRC End Start C3h nn info code CRC End
R Start BAh oL CRC End Start BAh |BL (00~0Fh)|info code CRC End
Backlight | Brightness (00~0Fh)
Brightness
On/Off Start BCh 00or01 | CRC End Start BCh 000r01 [infocode] CRC End
REP(BIt7) REP(BIt7) +|.
Play Start B8h & TN N CRC End Start B8h WAV No |info code CRC End
Wav
Stop Start B9h CRC End Start B9h 00 info code CRC End
Power On Boot Start 9Ah 00 CRC End Start 9Ah 00 inf d CRC End
command ar n ar info code n
Combine CERIENE Start 9Ah CRC End Start 9Ah inf d CRC End
Cmilsine ar nn n ar nn info code n
Y, M, D, H,
Set Clock | Start 8Ch M, S, W (7| CRC End Start 8Ch 00 info code CRC End
Clock Bytes)
Read Y, M, D, H, |.
Clock Start 8Dh CRC End Start 8Dh M. S, W (8) info code CRC End
Display Display )
Number, Start 92h nn CRC End Start 92h nn info code CRC End
Clock .
Time, Date
RTP i
Check RTP Check|] start 8Bh CRC End Start 8Bh 00 info code] CRC End
oOnline 1 v | Ben cRc | End | stat | BEn 00 SA O e End
Check 2l n ar soh n
Cheok
ec Version Code(5Byte|.
Check Start BFh CRC End Start BFh s) + Module info code CRC End
Info. (42)
Execute
9A Start CAh R CRC End Start CAh inf d CRC End
e ar eg n ar nn info code n
nd
s Start CBh R CRC End Start CBh infi d CRC End
Register ar eg n ar nn info code n
i Write
lEElEie Start CCh Data CRC End Start CCh nn info code CRC End
Control Data
Read )
Data Start CDh 00 CRC End Start CDh Data info code CRC End
Register
Value Start CEh Reg CRC End Start CEh nn info code CRC End
+1
R Start CFh R CRC End Start CFh infi d CRC End
value -1 ar eg n ar nn info code n
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Table 9-4: Protocol Table between Host and LT268C (continue)

Host send (TFT receive) Host receive(TFT send)
Main Detail
Function | Function | Start [Comman No. CRC End e — Comma| info/ CRC e
code | dcode (1Byte) Parameter (2Bytes) code (1Bytes) nd Feedback (2Bytes) | (2Bytes) | (4Bytes)
(1Bytes)| (1Byte) (4Bytes) (1Byte)| (1Bytes)
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 )

Circle Start Elh 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 )

With 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 E9h nn info code CRC End
Frame
Hollow
Rounded Start EAh nn CRC End Start EAh nn info code CRC End
Rectangle

Solid
Rounded | start EBh nn CRC End Start EBh nn info code] CRC End
Rectangle
Rounded
Rectangle )

With 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 F4h nn CRC End Start F4h nn info code] CRC End
Table Start F6h nn CRC End Start F6h nn info code|] CRC End
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9.3 RS-232(UART) Communication Protocol

When host MCU transmits a display command to the LT268C TFT panel through the UART , the
command contains command code, serial No., and command parameters, a byte of start code (fixed to
O0xAA) and 2 Byte CRC code, 4-byte end code (fixed to Ox E4, Ox 1B, Ox 11, Ox EE), the command
information is as follows:

Table 9-5: Serial Panel Command Information

Start Code Cocr:norgznd No. Parameter CRC Code End Code
OxAA OxE4, 0x1B, 0x11, OXEE
(1 Byte) 1 Byte 1 Byte n Bytes 2 Bytes (4 Bytes)

CRC code protocol as follow:

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

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

unsigned char i = 0;

unsigned short wCRCin = 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);

}

LT268C_DS_ENG/ V1.1
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When TFT panel receive command, it will feedback 10 byte information, including Start code,
Command code, Information code, CRC code, End code. The first byte is Start code, the second
is Command code, the third is serial No, the fourth is the Info code that returns the execute result of
TFT panel, the fifth and sixth is the CRC code, last 4 bytes is the End code:

Table 9-6: TFT Panel Feedback Information

Start |Command| Serial

Code Code NO. Info Code CRC Code End Code

1Byte
0x00: Command Executed
0x01: Command Info Error
0x02: Non Exist Command
0x03: Command Flash
General | Configuration Overflow
0x04: Crc Code Correction

Code (1
Error OXE4, Ox1B
Byte) : X XS,
(cl)XBAAt\e) 1 Byte 0x05: Flash Data Error 2 Bytes 0x11, OXEE
y (4 Bytes)
BEh Code BEh code:
Ox5A: Ready

(47 Bytes) 0x55: Not Ready

AOh code:
0x31: Press Control Button
0x30: Release Control
Button

In the information of the feedback information, the serial number also has different meanings in some
commands. For example, the setting brightness BAh command represents the backlight brightness, and
the version check BFh command has 47 Bytes representing the serial panel information.
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10. Schematic

LT268C Demo V1.1

Lk
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Figure 10-1: LT268C Schematic
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11. Package

m T268C (QFN-68pin)
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Figure 11-1: LT268C Package Overview
Note: When layout PCB, LT268C Thermal Pad Zone must connect to ground.
Table 11-1: LT268C Package Parameter
Millimeter Millimeter
Symbol : Symbol .
Min. Nom. Max Min. Nom. Max
A 0.70 0.75 0.8 Ne 6.40BSC
Al - 0.02 0.05 L 0.35 0.40 0.45
b 0.15 0.20 0.25 K 0.20 - -
bl 0.14REF h 0.30 0.35 0.40
c 0.18 0.20 0.25 hl 0.04REF
D 7.90 8.00 8.10 h2 0.10REF
e 0.40BSC D2 5.39 5.49 5.59
Nd 6.40BSC E2 5.39 5.49 5.59
E 7.9 8.0 8.10
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12. Copyright

The copyright of this document belongs to LeveTop Semiconductor. If you need to copy, please
obtain the license of LeveTop in advance. Although the information contained in this document has
been proofread, LeveTop does not assume any responsibility for the specifications of the document.
The application mentioned in the document is for reference only. LeveTop does not guarantee that
such applications do not require further modify. LeveTop holds the right to change its product
specifications or documents without prior notice. For the latest product information, please visit our
website: www.levetop.tw/en

LT268C_DS_ENG/ V1.1
|

© Levetop Semiconductor Co., Ltd. Page -30-



	1. General Introduction
	2. System Application Block
	3. Internal Block
	4. Features
	5. Pin Assignment
	6. Pin Description
	6.1 MCU Panel Interface
	6.2 SPI Flash Signal
	6.3 Uart and SCI Extend Signal
	6.4 Touch Panel Signal
	6.5 USB Signal
	6.6 ADC and DAC Signals
	6.7 Other Control Signal
	6.8 Crystal and Power Signal

	7. Electronic Characteristic
	7.1 Absolute Maximum Rating
	7.2 DC Electrical Characteristics

	8. Hardware Interface
	8.1 Host MCU Communication Interface
	8.2 MCU Panel Interface
	8.3 SPI Flash Interface
	8.4 Touch Panel Interface
	8.5 Backlight Control Interface
	8.6 Audio Output Interface
	8.7 Clock Signal
	8.8 Reset
	8.9 USB Interface
	8.10 SPI/Uart Extend Interface

	9. Display Function
	9.1 Serial Command
	9.2 LT268C Serial Panel Protocol
	9.3 RS-232(UART) Communication Protocol

	10. Schematic
	11. Package
	12. Copyright

