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1.3. TIgEikeA
1.3.1. 32-bits RISC - FESERI#%

— 32-bits load/store reduced instruction set computer (RISC) architecture with fixed 16-bits
instruction length

— 16 entry 32-bits general-purpose register file

— Efficient 3-stage execution pipeline, hidden from application software

— Single-cycle instruction execution for many Instructions, three cycles for branches
— Support for byte/halfword/word memory accesses

— Embedded interrupt controller, support nested vector interrupts

— Single-cycle 32-bits x 32-bits hardware integer multiplier array

— 3~13 cycles hardware integer divider array

1.3.2. 332 768K Bytes §#75H7F SRAM

- Single cycle byte, half-word (16-bits), and word (32-bits) reads and writes
— Two segment for improving performance at certain application
« System RAM: 256K Bytes and address range from 0x800000 to Ox83FFFF.
« Display RAM: 512K Bytes and address range from 0x840000 to Ox8BFFFF

1.3.3. QSPI Flash [A#F

- LT168A (i 512K Bytes QSPI Flash, 23 RAESIR SBOETEE
- LT168B A% 2M Bytes QSPI Flash, x¥#F FRHHSK SBOERPA
_ TEHRRAEHE Bootloader 5|5#EF, HEHAINIAE Bootloader (ZHA)

1.3.4. 8K Bytes ROM
- Single cycle byte, half-word (16-bits), and word (32-bits) reads access

1.3.5. 32K Bytes SiEERF

— 2-way set -associative organization
— Two AHB bus interfaces, a master and a slave interface

1.3.6. MRS LeisHlRR

- Programmable wait states -up to 16 wait states can be programmed before the access terminated
— One programmable asynchronous active-low chip selects.
— Programmabile chip selects wait cycle

« To interface with various panels, up to 16 chip selects asserted cycle can be programmed

— Programmable read/write asserted cycle
— Programmable read/write negated cycle
— Support 8/16-bits port size.
— Support 8080 standard bus

LT168_BRFDS_CH / V2.1
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— Support 8080 MCU Type TFT Panel:
« 800 x 480
« 480 x 272
* 480 x 320
*» 320 x 240 or Less

1.3.7. RGB Eri=ihlge

— Data frame format: Red: 5, Green: 6, Blue: 5
— Supported resolution ratio:

« 480 x 480

« 480 x 272 or Less

— Timing of the interface signals is configurable
« Polarity and pixel clock polarity is configurable

1.3.8. DMA {=#illz3

— 32 independent programmable DMA controller channels

— Data transfers in 8, 16, 32-bits

— Support single transfer, Burst 4, 8,16 transfer, and burst always under a special case.
— Support single cycle transfer

— Support automatic transfer mode

— Support LLI transfer mode

— Follow a fixed priority rule

1.3.9. &{ii (Reset)

— Internal power on reset circuit
— Five sources of reset:
» Power-on Reset
« External Pin
« Software Reset
 Watchdog Timer
« Program Voltage Detect Reset

— Status flag indicates source of the last reset

1.3.10. PY4H PIT (Periodic Interval Timer)

— 16-bits counter with modulus "initial count” register
— Selectable as free running or count down

— 16 selectable prescalers — 20 to 21>

— Support DMA interface

1.3.11. &IJBEMZE (Watchdog Timer)

— 16-bits counter with modulus "initial count” register
— Pause option for low-power modes
— Up to 2000ms service time

LT168_BRFDS_CH / V2.1
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1.3.12. Real Time Clock A&

— Support loading time data to and reading time data from seconds, minutes, hours and days
counters

— Support alarm settings

— Interrupt sources:
« Second, Minute, Hour, Day interrupts
« Programmable alarm interrupts
 1KHz/32KHz periodic interrupts

1.3.13. GPIO 5rhlifiE0 (EPORT)

— Eight Channels for each EPORT

- Rising/falling edge select

— Low/High level sensitive

— Interrupt pins configurable as general-purpose I/0

1.3.14. PUZERO SPI &R (QSPI)

— Serial-master operation
— DMA controller interface

— Enables the SSI to interface to a DMA controller over the bus using handshaking interface for
transfer requests.

— Clock stretching support in enhanced SPI transfers
— Data item size (4 to 32-bits) — Item size of each data transfer is under control of the programmer

— Configurable depth of the transmit and receive FIFO buffers from 2 to 256 words deep. The FIFO
width is fixed at 32-bits

— Enhanced SPI support
— Execute in Place (XIP) mode support

1.3.15. SBOERER (SCI/ Uart)

— Full-duplex, standard non-return-to-zero (NRZ) format

— Programmable baud rates (13-bits modulo divider) with configurable oversampling ratio from 4x
to 256x

— Interrupt, polled operation
« Transmit data register empty and transmission complete
* Receive data register full
« Receive overrun, parity error, framing error, and noise error
« Idle receiver detect
« Active edge on receive pin
* Break detect supporting LIN
* Receive Data Match

— Hardware parity generation and checking

- Programmable 8-bits, 9-bits or 10-bits character length
— Programmable 1-bit or 2-bits stop bits

— Three receiver wakeup methods:

LT168_BRFDS_CH / V2.1
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« Idle line wakeup
 Address mark wakeup
* Receive data match

— Automatic address matching to reduce ISR overhead:

« Address mark matching

« Idle line address matching

« Address Match Start, Address Match End
— Optional 13-bits break character generation / 11-bits break character detection
— Configurable idle length detection, supporting 1, 2, 4, 8, 16, 32, 64 or 128 idle characters
— Selectable transmitter output and receiver input polarity
— Selectable IrDA 1.4 Return-to-Zero-Inverted (RZI) format with programmable pulse width
— Independent FIFO structure for “transmit” and “receive”

« Separate configurable watermark for “receive” and “transmit” requests

« Option for receiver to assert request after a configurable number of idle characters if the
“receive” FIFO is not empty

1.3.16. Canbus {538

— Full implementation of the CAN protocol specification, version 2.0B
« Standard data and remote frames
« Extended data and remote frames
 0-8 bytes data length
 Programmable bit rate up to 1 Mbit/s
« Content-related addressing

— 64 Message Buffers of zero to eight bytes data length

— Each MB configurable as Rx or Tx, all supporting standard and extended messages

— Individual Rx Mask Registers per Message Buffer

— Includes either 1056 bytes (64 MBs) of SRAM used for MB storage

— Includes either 256 bytes (64 MBs) of SRAM used for individual Rx Mask Registers

— Full featured Rx FIFO with storage capacity for 6 frames and internal pointer handling

— Powerful Rx FIFO ID filtering, capable of matching incoming IDs against either 8 extended, 16
standard or 32 partial (8-bits) IDs, with individual masking capability

— Programmable clock source to the CAN Protocol Interface, either bus clock or crystal oscillator
— Unused MB and Rx Mask Register space can be used as general purpose SRAM space

— Listen-only mode capability

— Programmable loop-back mode supporting self-test operation

— Programmable transmission priority scheme: lowest ID, lowest buffer number or highest priority
— Time Stamp based on 16-bits free-running timer

— Global network time, synchronized by a specific message

— Maskable interrupts

— Independent of the transmission medium (an external transceiver is assumed)

— Short latency time due to an arbitration scheme for high-priority messages

— Low power mode

— Hardware cancellation on Tx message buffers

LT168_BRFDS_CH / V2.1
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1.3.17. USB 2.0 Full Speed 5§28

— Supports internal reference clock or external 12MHz crystal reference clock

— Compliant with USB2.0 full speed specification with on-chip integrated PHY module
— Supports FS (12Mbps) mode

— Supports up to 8 endpoints, including endpoint 0

— All endpoints except endpoint 0 can support interrupt and bulk transfer

— All endpoints except endpoint 0 can be configured as 8, 16, 32, 64 bytes FIFO size

— Endpoint 0 supports control transfer

1.3.18. FH PWM i=HlIz8

— Four channel each PWM controller

— Programmable period

— Programmable duty cycle

— Two Dead-Zone generator

— Capture function

— Pins can be configured as general-purpose |I/0

1.3.19. 8i&i& ADC &ifizs

— High performance
« 12-bits, 10-bits, 8-bits or 6-bits configurable resolution

« ADC conversion time: 1.0 us for 12-bits resolution (1 MHz), 0.88 us conversion time for 10-bits
resolution, faster conversion times can be obtained by lowering resolution.

 Programmable sampling time
« Data alignment with built-in data coherency
« DMA support

— Low power

 PLCK frequency can be reduced for low power operation while still keeping optimum ADC
performance. For example, 1.0 us conversion time is kept, whatever the frequency of PLCK

 Wait mode: to prevent ADC overrun in applications under low frequency PLCK

« Auto off mode: ADC is automatically powered off except during the active conversion phase. This
dramatically reduces the power consumption of the ADC.

— Analog input channels
« 8 external analog inputs

— Start-of-conversion can be initiated:
« By software
« By hardware triggers with configurable polarity

— Conversion modes
« Can convert a single channel or can scan a sequence of channels.
« Single mode converts selected inputs once per trigger
« Continuous mode converts selected inputs continuously
« Discontinuous mode

— Interrupt generation at the end of sampling, end of conversion, end of sequence conversion, and
in case of analog watchdog or overrun events.

— Analog watchdog
— Single-ended and differential-input configurations Converter uses an internal reference or an
external reference

LT168_BRFDS_CH/V2.1
L]
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1.3.20. FRAEIEHILLERES (Comparator)

— Programmable response time

— Programmable hysteresis

— Support analog input multiplexer with nine selection
— Two optional output: filtered or asynchronous output
— Selectable rising/falling edge interrupt

1.3.21. BREESRT (PMU)

— Support on-chip 1.2V LDO with maximum load current T00mA
— 1.2V LDO support two mode: lower power, high power

1.3.22. BBERNEE

— Programmable voltage detector

1.3.23. PIERAYHh

— 128KHz on-chip oscillator clock for watchdog and PMU
— PLL clock which can be used for system clock
— 48MHz USB PLL clock which can be used for USB SIE

1.3.24. PIERSRIRAT

— Up to 20Mhz external crystal oscillator clock which can be used for system clock
- 32.768Khz external crystal oscillator clock which can be used for RTC

LT168_BRFDS_CH / V2.1
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{
IF

1.4. RFENABIRE

P SPI
| BLE. ‘ | L] ‘ Device
J 3 A Y §
: : : TFT Panel
v \ 4 v
SCI #0 SCl #2 SPI #2
8/16Bit MDPI
SCl#1 R/G/B |
LT 1 6 8 QsPI #2
|
USB 12C
CanBus PWM/ADC QSPI #1
4 A I
; 7 S
CanBus 1/0 Touch Panel
Device Device

1-3: LT168 RAEMAFGIRE

1.5. TFT 2R FEE

1
V| WiFi
I | Module
1 Progress Bar-1
7 : T
Uart : ; ' Progress Bar-2
asya [T
1
> LT168
1
: X L)
1 : v
I5B= | <.} sD
(Upgrade) |
1 (Upgrade)
1

1-4: TFT LCD S5RE AR

LT168_BRFDS_CH / V2.1

© Levetop Semiconductor Co., Ltd. Page -15-



0 LT168 Uart TFT BEOREHIGE

2. SIS Si7EB

LT168 BRFMRIES, DHIIT:

+ QFN48 (6*6 mm?) — LT168A
+ QFNG68 (8*8 mm?) - LT168B

2.1. S HBMRIE]

— — — o — o

CSH#/ INT1[5]
RS / INT1[1]
RD# / INT1[4]

WRH# / INT1[2]

EB
EB
EB
EB
EB
EBI_D
EB
EB
EB
EB
EB
EB

PGMIO / INT2[4] INT1[7]
QSCS1# CANRX / INT2[7]
QSIO1[0] CANTX / INT2[6]
QSION1] a INT2[3]
QSI01[2] LEVETOP INT2[2]
QSI01[3] INT2[1]
QSCK1 INT2[0]
PGMCK / INT2[5] LT 1 68A CLKOUT / INT1[0]
VDD33 RESET#
VDD12 PWM1[3]
PWMO[3] / QSI02[1]
PWMO[2] / QSI02[0]

DP
DM
VBAT

AIN[4] / INTO[4]
AIN[5] / INTO[5]
AIN[6] / INTO[S]
AIN[7] / INTO[7]
PWMO[0] / QSCS2#
PWMO[1] / QSCK2

2-1: LT168A (QFN48) BifsiE
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B[10]

/ RGB[11]

/ RGB[12]
/ RGB[13]
/ RGB[14]
/ RGB[15]

/ RGB

BI_RD#/TFT_HS / INT1[4]
0
1
2
3
4
5
6
7
i
9

D
D
D
D
D
D
BI_D
D
D
D
D
D
D
D
D

B
B
B
B
B
B
B
B
B
EB
B
B
EB
EB
EBI_D

EBI_WR#/TFT_VS/INT1[2]
EBI_RS/TFT_DE/INT1[1]
EBI_CS#/TFT_PCLK/INT1[5]

INT1[7]
CANRX / INT2[7]
CANTX / INT2[6]

SDA INT2[3]
SCL INT2[2]
PGMIO / INT2[4 29 INTZ2[1
vem | (FVLEVETOP |&@ i
QSIO1[0] 2 CLKOUT / INT1[0]

QSIO1[1] Zll RSTOUT / INT1[6]
QsIo12] B LT1 68B Bl RESET#

QSION[3] PWMA[3]
QSCKA1 PWM1[2]
PGMCK / INT2[5] PWMA[1] / QSIO2[3]
VDD33 VDD33
VDD12 PWMA1[0] / QSIO2[2]
EXTAL PWMO[3] / QSIOZ[1]
XTAL PWMO[2] / QSIO2[0]

AL OXSoFYrroNoOomEQ O
OBFX 555555009 2K88
SVEEEEEEEEEZZO®
AnmELEZZZLZZLZZZ D I
80\.\.\.\.\.\\.\. & g
HEETEDNO DR - =

oY Zzzzzzzzz S5
== = = = =4 —E=

=a

o

2-2: LT168B (QFN638) kjfii[E
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2.2. (5S4
*2-1: (ES45MKEE
smenm | smEes1 | sEes2 —2 Loy | oir PSP puilup = | 10 Type *
LT168A|LT168B Dir *2
SCI (6)
RXDO*! INT2[1] - 19 29 1 /0 | PullUp | PBCUL16R
TXDO INT2[0] - 18 28 1 /0 O(H) - PBCUL16R
RXD1 INT2[3] - 21 31 1 1/0 | Pullup | PBCUL16R
TXD1 INT2[2] - 20 30 1 /0 O(H) - PBCUL16R
RXD2 PGMCK INT2[5] 44 64 1 1/0 | PullUp | PBCUL16R
TXD2 PGMIO INT2[4] 37 57 1 1/0 | PullUp | PBCUL16R
USB (2)
DP - - 1 1 1 [Analog Hiz - -
DM - - 2 2 1 [Analog Hiz - -
12C (2)
SCL GPIO_SCL - - 56 1 /0 | PullUp | PBCUL16R
SDA GPIO_SDA - - 55 1 /0 | PullUp | PBCUL16R
QSPI (18)
QSI02[3] PWM1[1] - - 22 1 110 | PullDown | PBCD24R
QsSI02[2] PWM1[0] - - 20 1 /0 | PullDown | PBCD24R
QSI02[1] PWMO[3] - 14 19 1 110 | PullDown | PBCD24R
QSI02[0] PWMO[2] - 13 18 1 110 | PullDown | PBCD24R
QSCK2 PWMO[1] - 12 17 1 110 | PullDown | PBCD24R
QSCS2# PWMOI0] - 1 16 1 /0 | PullDown | PBCD24R
QSIO1[3] - - 42 62 1 /0 | PullUp PBCU24R
QsSI01[2] - - 41 61 1 /0 | PullUp PBCU24R
QSIO1[1] - - 40 60 1 /0 | PullUp PBCU24R
QSIO1[0] - - 39 59 1 /0 | PullUp PBCU24R
QSCK1 - - 43 63 1 o] O(L) - PBCU24R
QSCS1# - - 38 58 1 o] O(H) - PBCU24R
QSIO0[3] *° - - - - 1 1/0 | PullUp PBCU24R
QSI00[2] - - - - 1 /0 | PullUp PBCU24R
QSIO0[1] - - - - 1 /0 | PullUp PBCU24R
QSI00[0] - - - - 1 /0 | PullUp PBCU24R
QSCKO - - - - 1 0 o(L) - PBCU24R
QSCS0# - - - - 1 0 O(H) - PBCU24R
PWMO (4)
PWMO[3] QsSI02[1] - 14 19 1 /0 PullDown | PBCD24R

LT168_BRFDS_CH / V2.1
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0 LT168 Uart TFT BOREEISE

11y . | Default
SIH&ER | SEBRES1 | ERES?2 Qty. | Dir . Pullup *3| 10 Type *4
LT168A|LT168B Dir *2
PWMO[2] QSI02[0] - 13 18 1 I/0 I PullDown | PBCD24R
PWMO[1] QSCK2 - 12 17 1 I/0 | PullDown | PBCD24R
PWMO[O0] QSCS2# - 11 16 1 I/0 | PullDown | PBCD24R
PWM1 (4)
PWM1[3] - - 15 24 1 1/0 I PullDown | PBCD24R
PWM1[2] - - - 23 1 1/0 I PullDown | PBCD24R
PWM1[1] QSI02[3] - - 22 1 1/0 I PullDown | PBCD24R
PWM1[0] QSI102[2] - - 20 1 1/0 I PullDown | PBCD24R
ADC (8)
AIN[7] INTO[7] - 9 13 1 |Analog| Hiz - PVDD1ANPR
AIN[6] INTO[6] - 8 11 1 |Analog| Hiz - PVDD1ANPR
AIN[5] INTO[5] - 7 9 1 |Analog| Hiz - PVDD1ANPR
AIN[4] INTO[4] - 6 7 1 |Analog| Hiz - PVDD1ANPR
AIN[3] INTO[3] - - 12 1 |Analog| Hiz - PVDD1ANPR
AIN[2] INTO[2] - - 10 1 |Analog| Hiz - PVDD1ANPR
AIN[1] INTO[1] - - 8 1 [Analog Hiz - PVDD1ANPR
AIN[O] INTO[O] - - 6 1 |Analog| Hiz - PVDD1ANPR
Edge Port 0 (8)
INTO[7] AIN[7] - 9 13 1 110 Hiz - PBCUL16R
INTO[6] AIN[6] - 8 11 1 I/0 Hiz - PBCUL16R
INTO[5] AIN[5] - 7 9 1 110 Hiz - PBCUL16R
INTO[4] AIN[4] - 6 7 1 I/0 Hiz - PBCUL16R
INTO[3] AIN[3] Y - 12 1 110 Hiz - PBCUL16R
INTO[2] AIN[2] - - 10 1 I/0 Hiz - PBCUL16R
INTO[1] AIN[1] - - 8 1 110 Hiz - PBCUL16R
INTO[O] AIN[O] - - 6 1 I/0 Hiz - PBCUL16R
Edge Port 1 (7)
INT1[7] - - 24 34 1 I/0 | PullUp PBCUL16R
INT1[6] RSTOUT - - 26 1 I/0 0] - PBCUL16R
INT1[5] EBI_CS# TFT_PCLK 36 54 1 I/0 O(H) - PBCU24R
INT1[4] EBI_RD# TFT_HS 33 51 1 110 O(H) - PBCU24R
INT1[2] EBI_WR# TFT_VS 34 52 1 /0 O(H) - PBCU24R
INT1[1] EBI_RS TFT_DE 35 53 1 110 O(L) - PBCU24R
INT1[O] CLKOUT - 17 27 1 I/0 O - PBCUL16R
Edge Port 2 (8)

LT168_BRFDS_CH / V2.1
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smenm | smEet | smEe2 — low. | pir |PP | pullup 2| 10 Type
LT168A|LT168B Dir *2

INT2[7] CANRX - 23 33 1 /0 | PullUp | PBCUL16R
INT2[6] CANTX - 22 32 1 /0 O(H) - PBCUL16R
INT2[5] RXD2 PGMCK 44 64 1 /0 | PullUp | PBCUL16R
INT2[4] TXD2 PGMIO 37 57 1 /0 | Pullup | PBCUL16R
INT2[3] RXD1 - 21 31 1 110 | PullUp | PBCUL16R
INT2[2] TXD1 - 20 30 1 /0 O(H) - PBCUL16R
INT2[1] RXDO - 19 29 1 /0 | PullUp | PBCUL16R
INT2[0] TXDO - 18 28 1 /0 O(H) - PBCUL16R
Programming Port (2)

PGMCK RXD2 INT2[5] 44 64 1 /0 | PullUp | PBCUL16R
PGMIO TXD2 INT2[4] 37 57 1 /0 | PullUp | PBCUL16R
CLOCK (5)

EXTAL - - 47 67 1 /0 | - PXWE2R
XTAL - - 48 68 1 /0 o] - PXWE2R
OSC32K_XI - - 5 5 1 /0 | - PVDD1ANPR
0SC32K_X0 - - 4 4 1 /0 o] - PVDD1ANPR
CLKOUT INT1[0] - 17 27 1 /0 o] - PBCUL16R

RESET (2)

RESET# - - 16 25 1 - | PullUp PISUR
RSTOUT INT1[6] - - 26 1 /0 o] - PBCUL16R
CAN (2)

CANRX INT2[7] - 23 33 1 /0 | PullUp | PBCUL16R
CANTX INT2[6] - 22 32 1 /0 O(H) - PBCUL16R
EBI (20)

EBI_CS#* | TFT_PCLK INT1[5] 36 54 1 1/0 O(H) - PBCU24R
EBI_RS TFT_DE INT1[1] 35 53 1 /0 o(L) - PBCU24R
EBI_RD# TFT_HS INT1[4] 33 51 1 /0 O(H) - PBCU24R
EBI_WR# TFT_VS INT1[2] 34 52 1 /0 O(H) - PBCU24R
EBI_D[15] |TFT_RGB[15]| GPIO_D[15] | 25 35 1 /0 | PullUp PBCU24R
EBI_D[14] |TFT_RGB[14]| GPIO_D[14] | 26 36 1 /0 | PullUp PBCU24R
EBI_D[13] |TFT_RGB[13]| GPIO_D[13] | 27 37 1 /0 | PullUp PBCU24R
EBI_D[12] |TFT_RGB[12]| GPIO_D[12] | 28 38 1 /0 | PullUp PBCU24R
EBI_D[11] |TFT_RGB[11]| GPIO_D[11] [ 29 39 1 /0 | PullUp PBCU24R
EBI_D[10] |TFT_RGB[10]| GPIO_D[10] | 30 40 1 /0 | PullUp PBCU24R
EBI_D[9] | TFT_RGB[9] [ GPIO_DI9] 31 41 1 /0 | PullUp PBCU24R
EBI_D[8] | TFT_RGB[8] [ GPIO_DI8] 32 42 1 /0 | PullUp PBCU24R
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11y . | Default
SIH&ER | SEBRES1 | ERES?2 Qty. | Dir . Pullup *3| 10 Type *4
LT168A|LT168B Dir *2

EBI_D[7] | TFT_RGB[7] [ GPIO_DI[7] - 43 1 /0 | PullUp PBCU24R

EBI_D[6] | TFT_RGB[6] | GPIO_D[6] - 44 1 110 | PullUp PBCU24R

EBI_D[5] | TFT_RGB[5] | GPIO_D[5] - 45 1 110 | PullUp PBCU24R

EBI_D[4] | TFT_RGB[4] | GPIO_DI[4] - 46 1 /0 | PullUp PBCU24R

EBI_D[3] | TFT_RGB[3] [ GPIO_DI[3] - 47 1 /0 | PullUp PBCU24R

EBI_D[2] | TFT_RGB[2] [ GPIO_DI[2] - 48 1 /0 | PullUp PBCU24R

EBI_D[1] | TFT_RGB[1] [ GPIO_D[1] - 49 1 /0 | PullUp PBCU24R

EBI_D[0] | TFT_RGB[0] [ GPIO_DI0] - 50 1 /0 | PullUp PBCU24R

Power Supply

VDD33 - - 45 |21,65| 2 P - - PVDD2R
VDD12 - - 46 66 1 P - - PWR
AVDD - - 10 14 1 P - - PVDD1ANPR
VBAT - - 3 3 1 P - - PWR
VSS - - 49*7 | 69*7 | 1 G - - PWR
AVSS - - - 15 1 G - - PWR

R

1. I BESHERESHFEARIG FIEFR,

2. "Default Dir" | 2IEEMERNAR., “I" AFEA, "O" {FKEH, "O (H) " AFWMHES,

‘O

(L) " AFBWHE, "Hiz" AREBAFELEEEER, B/ ThRBEmREER.

3. MESWERSTHARER, B ERA T RE RN,
4. 4584 1/0 IR

PBCU24R = CMOS Tri-state output pad with controllable input and controllable pull-up,

PBCUL16R = CMOS Tri-state output pad with controllable input and controllable pullup and limited
slew rate,

PBCD24R = CMOS Tri-state output pad with enable controlled input and enable controlled pull down,
PISUR = schmitt trigger enable controlled input pad with pull-up,

PVDD1ANPR = VDD analog PAD with digital power domain,

PXWEZ2R = Crystal oscillator with internal resistor and active high enable,

PVDD2R = VDD power pad for I/O post driver,

The suffix of cell means the drive strength and x can be 2, 16 and 24. For example, PBCU24R means
the drive strength is 24mA.

5.1X£ QSPI0 (S5 EEEREISH REB SPI N7,
6.EBI Bus RUIEHIE SN ERIEHZEN, FREREM GPIO 3|HIE.
7.3X2 LT168 (UEEAPURE, BevRERE (VSS/GND) |

LT168_BRFDS_CH / V2.1

© Levetop Semiconductor Co., Ltd.

Page -21-



0 LT168 Uart TFT BOREEISE

2.3. (5SikBB
AEDRMUSIHESHNEERE, BXEZIFMER, B2EEERERD.

& 2-2: SIHESiRA

ESRH e 233888
LT168A LT168B

FROERSS 0 (Serial Communications Interface — 0, SCI0)

SCI =iz

RXDO 19 29 ZIEERTF SCI0 HWESEUEmAN, RO E VIS RERT,
AT GPIO (INT2[1]) {=2.
SCI {EimEiE

TXDO 18 28 ZIEE BT SCI0 AiXsiEmt, HRBCENARIXSTIRIERT,

HE AT GPIO (INT2[0]) {EE,

BOERES 1 (SCI)

SCI =gz

RXD1 21 31 ZIES AT SCIN FKEREURRAN, ZRECE /I ERIRIERT,
WE FTF GPIO (INT2[3]) 5.
SCI (E5aEE

TXD1 20 30 ZIES AT SCN RixEEUERY, SRECENRIERIBIER,

A ETF GPIO (INT2[2]) {EE.

BORRES 2 (SCI2)
SCI Ui
RXD2 44 64 Z(SSHT SCI2 FZUNEEEURMN, LKA B NIEIESR(ERT,
A BF GPIO (INT2[5]) 8 PGMCK {5Z.,
SCI (EiasiiE
TXD2 37 57 ZIES T SCI2 RiXEs8RmY, HAREMEBNRIXEHE(ERT,

A AF GPIO (INT2[4]) 8% PGMIO {E5.

CAN Bus RIR(ES

Can Bus $ZISEE

iZ5 2R E CANBus WA SSHIREKG )., BIEIRSHIBIES
CANRX 23 33 0" Fo. RUERSHEBEBRTE 1" T

LKECE A Canbus 24ERT, IKESWATATF GPIO (INT2([7])

5.

LT168_BRFDS_CH / V2.1
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Uart TFT SROREFITH

SIS
EEER = 31B3i5tER
LT168A LT168B
Can Bus {£ia##E
%312 CANBus IR S8RIA 143 |, BRI EBIER T 0"
CANTX 22 32 Fr. BEMERSHBIERT 1" R

YRECE N Canbus BERT, ZES

=
SE=T)

HETFF GPIO (INT2[6])

RGB REFRFEOES

XEASE(ERT LT168B, FARIKzN RGB #2449 LCD &.
T POLK . TFT LCD BEEIHES
- ] > RS S S ER RGB SRR S,
TFT LCD KEFEREES
TFT _HS - 51 KERE(EES TFT_HS EEEZER0 RGB NS, ks
REREEE—%KFEZL (Line) BIFFA.
TFT LCD EHRAEES
TFT VS - 52 FEREES TFT VS EEEEA RGB BEOWE, ks
AEREELE— (Frame) EREIFFA.
TFT LCD RESsiR(Eas
TFT DE - 53 Nl e At et
- SSIEEEER RGB BizOnSiEE e EIEFEREES.
35, 36,
37, 38,
39,40, | TFT LCD 7% RGB 8
TET RGB[15:0] ] 41,42, | s RGB REONLE. SEMEEMIERHE
- 43,44, | o
45, 46, ’
47, 48,
49, 50

{8k 16 {3 EBI,

ypeEpEL (External Bus Interface, EBI) {52

HNERIS iR O ASRIERIRERREANINGR MCU EB7-BREIRI(E)

Ef&HE, LT168A S73% 8 {if EBI, LT168B %4 8

EBl %55 (8080 MCU RRi#(ES)
LT168 I2HIMERRLLIEZEO (External Bus Interface (EBI) 33K

EBI_CS# 36 54 71 8080 MCU #M#Y LCD RRElR, ZES2IMNBRLED
NAEIEES. EEAFER 8/16Bit FOM MCU FRY, HMES
F9LT168 XJ‘9I~§.‘B 8/16Bit MCU BRI FEIEFHIES.
EBl SF%EES

EBI_RS 35 53 kAl 8/16Bit O MCU AT, IH{SSIERE) MCU RS

2 A0 155,

© Levetop Semiconductor Co., Ltd.
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Uart TFT SROREFITH

ESa

SIHS

LT168A LT168B

S18N588

EBI_RD#

33 51

EBI #iEiEAUEHIES

WMEA 8/16Bit FOM MCU RFRT, IHESH LT168 II4MER
8/16Bit MCU FHISUEISRIEHISS

EBI WR#

34 52

EBI #IEENZFIES

HfEF 8/16Bit FOA MCU FiY, IHHES
8/16Bit MCU FFRIBIEE NEHIES

79 LT168 X34MER

EBI_D[15:8]

25, 26,
27, 28,
29, 30,
31, 32

35, 36,
37, 38,
39, 40,
41, 42

EBl S{EIEES

LfEM 16Bit FHOM MCU FRT, XEESH LT168 XIFMD
16Bit MCU FHUE Bit15~Bit8 {EMI5S., (& 8Bit H O
B9 MCU R, 1XESS7 LT168 XH5MEB 8Bit MCU FAVEEE
Bit7~Bit0 {515 S,

EBI_D[7:0]

43, 44,
45, 46,
47, 48,
49, 50

EBI {REIEURIES

LfHEMA 16Bit FOA MCU FiY, IXEES
16Bit MCU FRRIZUE Bit7~Bit0 (EH1ES

9 LT168B IF9hER

USB i=§l{ES

DP

USB %% (Positive)

1679 USB ##izim DP RY(ES. LT168 aILAEID USB EOEHW
&8 MCU 2R R /M SPI Flash AYEEE.

DM

USB #i8ix (Negative)
1tb79 USB #dRi%m DM BIES

12C {Z=HIES

SCL

12C R

FGPIOE5

S, SRECENRIERRIER, a8

SDA

12C i

Z(ESAT 2CHIRAES, SREENAEFRIF, A
F GPIO 155

Mg SPI SR ORIR(SS 0 (QSPIO)

QSPI0 ERF & HAZNINGE, XS5 ELEEERINES QSPI B%E,
QSPI0 B\ /iaH
QSI00[3:0] - -
IXEE(SER QSPI0 R FHISURES HEEA.
QSPI0 isktat
QSCSO0# - -

Z(5572 QSPI0 FEEEAFREBFEUEIN TR IEE

LT168_BRFDS CH/ V2.1
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Uart TFT SROREFITH

ESa

SIHS

LT168A

LT168B

S18N588

QSCKOo -

QSPI0 AdéhiatH
ZISE R QSPIO fEFE FHYSRITAT I,

[k SPI SRORIR(SS 1 (QSPIT)

QSPI1 @A /it

QsIO1[3:0] 42, ‘:‘,)13’ 40, | 62, 213’ 60, ‘ ‘
XSS R QSPIN FEFHE NSRS HE .
QSPI1 Fiktat
QSCS1# 38 58 ‘ ‘ \
ZE5 2 QSPI AFEXFHEBFERER THHEES
QSPI1 BdshiaH
QSCK1 43 63 N N 4
Z(E5 2 QSPI FEEE FRYSRITRISE .
U< SPI SROERISS 2 (QSPI2)
QSPI2 i@\ /46H
-, -, 14, 22,20, | ixw==2qspi2 S RHUEER N,
QS102[3:0] XEEEEQ FEEEN FRIEEER HEEEA
13 19,18 | “kEEH QSPI2 f, XE(ESHITBETF PWMI[T].
PWM1[0]. PWMO[3]%] PWMO[2] .
QSPI2 Fiktat
QSCS2# 11 16 Z(E5 2 QSPI2 AFIEXFEBFBERUER TR HIEE
LREXT QSPI2 #HTECERT, 1Z(ES e BEF PWMOIO],
QSPI2 BdshigH
QSCK?2 12 17 Z(E5 2 QSPI2 FEEE FRYSRITRIS .
LR QSPI2 #TECERT, ZIESHA BT PWMO[1],
EPORT &tk 0 (=2
13, 11,9, | FERSBA / GPIO HEA
9,8, 7,6, . N e
INTO[7:0] 7,12, 10, | LW EESTTRIEINRRETES GPIO .
Y 8,6 e rhEEEL GPIO FRBRY, XSS AT AIN[7: 0],
EPORT {8tk 1 (=2
w0 24,-,36, | 34,26, | capmegA / GPIO H@tEA
: 33,-,34, | 54,51, -
o 1 1 o A7 Ik = = g " ,:,\Fl~ .
35 17 52 53 27 XL [a{E 5] FYESMER R REYL GPIO FF
PWM &R 0 (B2
PWMO[3:0] 112 ﬁ 113 1186 XU = SETRE PWM 0 845 GPIO /&5,

PWM &R 1 (55

LT168_BRFDS_CH / V2.1
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0 LT168 Uart TFT BOREEISE

3IHe
E2EH = 25508
LT168A LT168B
PWM1[3:0] 15, -, - - i‘; ";:’) XU =S ATAE PWM 1 #ttis GPIO (A,
ADC {EIIESHA
Ceae | e BIIESHA
AIN[7:0] 870601 25 10 | xesEUS SR ADC BRI AEE.,
Y 8,6 ARSI, XLESHAETF INTO[7: 0],
EFRFRES
BRI
PGMCK 44 64 o R
NS R T A R R S S,
ERRRNE
PGMIO 37 57 N 0 _ .
NS S R AT AN R R R SRS,
RIS
EXTAL 47 67 e
3 BHEEZAER 12Mhz SR
ARSI
XTAL 48 68 | ha st 12Mhz BiR
RTC SRiREEA
0sC32K XI > > 3 BIEREZE5MER 32.768Khz B,
RTC RiRHH
0SC32K X0 4 % 3 BRSNS 32.768Khz S,
RAMHESHYE
CLKOUT 17 27 Zi (S S RIRNER R FehT i,
TR R, S S AT INTIO],
SIS
SEBAES
\lz # = Iy ? b % —— S — , o I\\¢
RESET# 16 ot 4 RESET _\(_)H]':,ﬂ bESI] BMC‘L'J FEESNIE Eﬁj?//%zﬁa
POR AEESHINEEESN, AZHE MCU BSINSESEEE
SRERIAE.
SHBTES
S S R R R S RS T .
RSTOUT ] s | 0= BEATFERRS
1= BRRSCRS
A FE NS, ZES AT INTIE),

LT168_BRFDS_CH / V2.1
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0 LT168 Uart TFT BOREEISE

E2EH e 233888
LT168A LT168B

HRESiEES
XEESHTHRMRFRFED. FHRECHILEKSRBENRIREN. MERRESYMEEREHEHN
IR, LADGISIERRS.

3.3V EiEifRA
VvDD33 45 21, 65
fit£5 1/0 5 LDO HIEEj&E
1.2V LDO HjEft (Core)
VvDD12 46 66 P EE ERAYEEIR, LS IRl ME—A TuF F0— 0.1uF
SRR Eb,
AVDD 10 14 3.3V ADC S{FEHBERRIHBIRIAA
RTC EBiEEHA
VBAT 3 3
7R RTC iR (FBith) @A
VSS 49M 69 () GND #%ith
AVSS - 15 Elyoid GND #Eith

BR(1): XEREEEE (Thermal Pad Zone) w/iizE| VSS 52 GND , 7E(lf PCB fiBRIEEIFTEIE
BRREmgT, EMESESE 7.3 TAYIKER,

LT168_BRFDS_CH/V2.1
L]
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¢ LT168

Uart TFT SROREFITH

2.4.LT168A 5 LT168B ZLbkk
% 2-3: LT168 LbikE

L LT168A
= o LT168B
RGB M - (480*423/0 max)
T LCD B 16bit 8080 [ - T
8bit 8080 M (480*3\2/0 max) (480*3\2/0 max)
QSPI M0 -- \'
R 32-bits RISC 32-bits RISC
JEJES 200MHz 200MHz
MCU PiZ, Flash 58 512KB 2MB
RE SRAM 258 256KB 256KB
BF RE 512KB 512KB
4MzE PSRAM B & = \Y
Uart 0 V (x3) V (x3)
SPI #0 V (x1) -
QSPI 0 V (x1) V (x2)
USB 2.0 Y Y
SD & Vv Vv
- PWM it V (x5) V (x8)
Can Bus V (x1) V (x1)
ADC B\ V (x4) V (x8)
RTP =0 Vv \Y
CTP 12C 0 Vv Vv
GPIO 0 V (x10) V (x19)
RTC B Vv Y
Ul_Editor-I1 Y Y
Ul_Emulator-II \Y \Y
USB OFk \Y Y
PSR Uart OF4 \Y \Y;
SD £FHE Vv Vv
TRFFE Vv Vv
. FEE 3.3V 3.3V
RRSHE s QFN-48 QFN-68

BF": £ RAM T{ENEE SRAM R, IXEREIRERASFHY SRAM Sk 768KB.

LT168_BRFDS_CH / V2.1
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Page -28-



¢ LT168

Uart TFT RO REHIS A

3. IEtHEO

3.1. =g MCU I &EiREO

LT168 F1=E#= MCU @TiE 2% UART 20, FiHAY UART 200 TX F& RX #44

S=E 10

e ANFRERAVIERERISATEIGI RS232 ISk, LA

AT 2E RS SAENEOFMAFM (UI_Editor-I_CH_Vxx.pdf) .

Host MCU

RX
X

LT168x

TXD1

B 3-1:

3.2. TFT LCD FRaYi=HEO

LT168 12t 7T — MR (External Bus Interface, EBI)
TREONEUEE S/ 8 gk 16 fi. H LT168A 124t 8 {ifY 8080 FH17#&EM, =5 8 {i 8080 ZMOM TFT &
EE, SEFRIBEEWNTE 3-2, LT168B 244 16 {789 8080 F17#£M, 7J5 16 {7 8080 #£MOAY TFT FRER,

B 16 {7 8080 2RI TFT FRILUAZIERIVERRIFTER, XFREORY TFT 57 LT168B

»| RXD1

LT168 pysaOFNEE MCU BYER

. FTFIRENFE T 8080 #=MOAY TFT MR,

MR, £
LSBT, BBOERAYEHR ERER

SETER

iz

=] LS

Fl 800x480 In ¥R, SE/RIEEANTE 3-3 Fik:
LT168A 8Bit MCU Type TFT Panel
EBI_CS# » /Cs IR
EBLRS "= TFT BOREHISR
EBI_RD# » /RD High Performance Uart TFT Controller
EBI_WR# > /WR T ineree
EBI_D[7:0] |« P D[7:0] s
FRE o EF o BfF o Tz o 4T
LCD_RST# »| RSTH#

3-2: LT168A 5 8 {if 8080 FH1TiEOIRY TFT FH&ElE

LT168_BRFDS_CH / V2.1
.
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¢ LT168

Uart TFT RO REHIS A

LT168B

EBI_CS#

16Bit MCU Type TFT Panel

EBI_RS

EBI_RD#

EBI_WR#

EBI_D[15:0] [«

LCD_RST#

/CS
RS
/RD
/WR

D[15:0]

RST#

a&ﬂ*sw

Levetop Semicon,

TFT BOREHS A

High Performance Uart TFT Controller

LT168B

FHoRHE o EF o TiE o UF

3-3: LT168B 5 16 {if 8080 H{THEOAY TFT Fi&lE

LT168B B2t RGB #Y LCD ORI, RIS 480x480 (&) LATHIRGB =0 TFT FiEZE, SE/RE
BN TERR. EFrISME PSRAM EMERHERSIESFX, MRESLNEFENERBERINE R ENE
ThRE, AILAGEEENNILSME PSRAM iS4,

RGB Type TFT Panel

PCLK
DE

VSYNC

HSYNC

R[4:0]
G[5:0]
B[4:0]

cfﬂ':ﬂ-*iﬁ

Levetop Semicon.

TFT SORERT R

High Perf e Uart TFT C

Fieveror

LT168B

B o T8l o &7 o T o U

LT168B
TET_PCLK 4
TET_DE >
TFT_VS >
TFT_Hs ,
RGB[15:0] | >
PSRAM
Qsck2 » CLK
0S102(3:0] |g p! DIO[3:0]
Qscs2# GsE
CSS1604L
(16Mbit)

3-4:

© Levetop Semiconductor Co., Ltd.
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0 LT168 Uart TFT BOREEISE

& 3-1: LT168B &M PSRAM R RIEEER

RGB RGB 8/16bit MCU
S /16bi
480 x 272 480 x 480 800 x 480
N P o o o o o
Re PSRAM PSRAM PSRAM PSRAM PSRAM PSRAM
NEEGRE | % i 3ps i R3zks i
Png/%}]l]ﬁr}lﬁ 480 x 272 480 x 272 200 x 200 480 x 480 320 x 320 800 x 480
s/
S| ZIP [E
LT*g Bl e i S % rrs | R
EEESEE | R i i o e | Fs

LT168B i2#t%4H QSPI, BJ5 QSPI #MRY TFT ik, SF[RIEEWN TNER:

LT168B QSPI Type TFT Panel
FHESE
Qscs2# J s TERLAE
ek " K TFT S8 ORESIS A
QS102[3:0] ‘ » D[3:0] High Performance Uart TFT Controller

Fieveror
LT1688

SDA
SCL
LCD_RST#

SDA
SCL
RST#

B o B3l o &7 o THE o T

Y v

Y

3-5: LT168B 5 QSPI £ TFT RiElE

LT168_BRFDS_CH / V2.1
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0 LT168 Uart TFT BOREEISE

3.3.QSPI 0

LT168 B QSPI Ay, —ERERRIERIMNBAY QSPI Flash, 1XAMIMNEBRY Flash 4% FRMEFERRE A,
shE., MFHIEMER. 2 LT168 WEIEEEM Vart IHOKXTRABROIES, EXMRIEESM QSPI Flash
REEREEEMETMEXER, EH LCD FrSHE. XEHFETTLAE SPI FLASH shilid USB im[iZEZHE
A ESN (SEBROFNAFM) S5 REENTENTR. S5M—H QSPI ATLUEZEMAY QSPI T,
B E—1EFIRY QSPI K.

LT168x QSPI Flash
QSCK1 CLK
Qscsi# csi
QsI01[3:0] ¢ »| D[3:0]

3-6: LT168 &% QSPI Flash [RIEE

3.4. LCD f= %O
LT168 5—A> ADC HI \EESRT] 12C HORIFRS, ATLIEIRESSNS LCD HERIRISFIER:, ST

Resistive Touch Panel

LT168x (FEBFEI=RR)
AIN[5] 2t X+
AIN[7] X X-
AIN[4] fe—1* Y+
AIN[6] Y- Y-

3-7: LT168 iEiEF|aiafbi=R

Capacitive Touch Panel

LT168x (BB ERIER)
SDA g| o
scL » sCL
INTO[S] CTP_INT INT
INTO[4] CTP_RSTH »| RST#

3-8: LT168 &iEFIRAMI=mR

LT168_BRFDS_CH / V2.1
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0 LT168 Uart TFT BOREEISE

3.5. BEMESiIFEEO
LT168 FTE—MIMNEBRY 12MHz BIRIEAPERIIRFRTERFN USB AURTErRIR, S RIBENT:
LT168x
12pF
EXTAL

|
o
[ 12MHz
12pF T imMa
1 (or NC)
IJ_ . XTAL

3-9: $MERRY 12MHz RiRFEIEE

3.6. LCD &E5tizdliEn
LT168 {5 PWM1[3] sRIBG—MESYIRHINIES - "BLPWM", TSR] TFT LCD RIS HEEEH

FHERRE, S5 REENTRAE:

+5V
-I__r\f\f\’\ NI ® {>I ¢ o— DA
| 10uH/1A

BEAD B340A
G00RIOOMHZ =~ =
22uF {50V
P2uF/50V 0. 1uF
—_— 6 IN LX 1 I
100R - 3 ovp o }2 —
BL_PWM N A A 4| ey B L3 LEDK
HP2302D '
10K 12R 2R
3-10: TFT LCD B%EHISEREE - 1
LT168 BRFDS CH/V2.1
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0 LT168 Uart TFT BEOREHIGE

512300

3-11: TFT LCD B¥Xi=HISERIEE - 2

3.7. Can Bus ##0

LT168 32§55 Can Bus thi¥, #Eft—4H Can Bus #[M, BEIE— Can Bus etk S5MNEET

, BEREE
nr:

+5V

U4
CANTX LAt sSE—¢
? GND caNHL
CANRX i e
2 {RvD VREF 22— 30r
15 050t on 118 o—l
. GND

3-12: Canbus IEERIEE]

LT168_BRFDS_CH / V2.1
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0 LT168 Uart TFT BOREEISE

3.8. EEmihiEO

LT168 ATLAR PWM1[2] EREESHLES
[REEELONT

- "HORN", BEE—MaZRI=REBCREBIENRY, S5

ATuF
- 100R
-
é 100K .
]
AR
—_ wF o034 BUZZER
(Speaker)
& VI
FIORN WAVAN S8050

3-13: FERLSERIEE

3.9. RTC (Real Time Clock) B9RJ$hiESHE;E

LT168 RZH RTC (Real Time Clock) BFetEsR, wNER(FHAIXA RTC Fféh, FERM— 32.768KHz RIGRIRE
%, RTC 2¥h7{Hes, ANERESNERERIEXFRHREE RTC Mehs(TaI AN E—4MNEREastEEE, SEEEENT:

LT168x
VDD 3.3V
BAT54C

12pF/NC

|

| T 0SC32K_XI VBAT
12pF/NC = Battery

}_T__ 0SC32K_XO l LW 3.6v)

32.768KHz - -

3-14: RTC R$hRS/MERE RS ERIEE

LT168_BRFDS_CH / V2.1
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0 LT168 Uart TFT BEOREHIGE

3.10. £fi (Reset)

LT168 FEEHERSRIRE 2 7, 2 MEESET NERITHSREI L E:
- EREFFEE(L (Power on Reset)
- HNERERIEMNSS (External Reset Pin, RESET#)

LT168x

VDD 3.3V

tﬁ 10K

EIT_ 0.1uF

RESET#

3-15: SMEESEREE

fE TR FREk (s FRERI A FRIAISEY, Mg BRI S NMEM A EEIENEREMSHER (WTE
F7R)

LT168x
MCU_3.3V
MCU_3.3V ut1 = RGO
R58 3 oo H— T
vee RESET#
2
100 RESET# _L RESETH
SGMBO9-RXN3LTR(2.63V) 3 o C52
c51 3 P 2
R59 e
100nF Jonae =
h
— —— =

3-16: SMNERERISHEERIEE

LT168_BRFDS_CH / V2.1
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0 LT168 Uart TFT BOREEISE

3.11. USBi&EO

LT168 2t—"MHAY USB Th8E. ET USB ZORTLAFE A PC BBRRAR( & LT168x RER MCU f2F Rz
SPI Flash RAYEHE, HFEBRFRINIESE SHESARNBOFNAFM (Ul_Editor-Il_CH_Vxx.pdf) .

LT168x

vop YSB Interface

—I_— VDD

OP fe—of }—» D+

100
XTAL DM e [+ D
100Q
vss GND

EXTAL

3-17: LT168 &% USB xRN FFBES

3.12. SPI/Uart ¥ E#EO

BRY TFT BBORFRILESBPSh, LT168 ErTLARME—LES BAESMER SPI/QSPI B4, Hrh QSPI2 & E QSPI
PSRAM (Pseudo SRAM) AJLIFREFERE R S=MEETE, 751 MCU # TR IR KERETRLE. B
A Uart BRO R4S Uart SBO@I (SCIHEQ) AYEM, o1 WiFi &R, BFERE, SERIPENT:

LT168x QSPI Device
Qsck2 CLK
QSI102(3:0] DIO[3:0]
Qscs2# Ccs#

UART Device 1

TXDO [* RX
RXDO TX

UART Device 2

T*XD2 [* RX

RXD2 X

3-18: MY SPI. Vart EOSERIEER

LT168_BRFDS_CH / V2.1
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¢ LT168

Uart TFT RO REHIS A

4. AESHFR60E
4.1. EEiAB

LT168 RIPNEE/IMERATE. HiF=ntia:

« Exf> 128M Bytes A94MEE QSPI Flash (AFZS/E]
A% 512K Bytes (LT168A) =2 2M Bytes (LT168B) QSPI Flash [AJF

8K Bytes &S Boot ROM
768K Bytes PNEfEEZS SRAM

- R% RAM: i 256K Bytes, itttirF 0x00800000 FFia
- B RAM: [5 512K Bytes, ibiitFq 0x00840000 FF44

BIRRANERE 7R

4.2. it Ee B E

OXFFFF_FFFF
0xE000_0000

OX8FFF_FFFF
0x8000_0000

OX7FFF_FFFF
0x7000_0000

OX6FFF_FFFF
0x6000_0000

OX40FF_FFFF
0x4000_0000

OX2FFF_FFFF
0x2000_0000

0x008B_FFFF
0x0080 0000

0x0000_1FFF
0x0000_0000

RixET=R

QSPI2 Flash

QSPI1 Flash

QSPIO Flash

HEE

EBI (8080)

&S SRAM

ROM

4-1: Al REE

LT168_BRFDS_CH / V2.1
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¢ LT168

Uart TFT SROREFITH

* 4-1: BHHERS SRR EE

AoE itk BRAXIR & 4 1= R
0x4000 0000 64Kbyte Direct Memory Access Controller (DMAC)
0x4001_0000 64Kbyte Chip Configuration Module (CCM)
0x4002_0000 64Kbyte Reset Control Module (RCM)
0x4003_0000 64Kbyte Clock and Power Control Module (CLKPWRM)
0x4004 0000 64Kbyte Programmable Interrupt Timer O (PITO)
0x4005_0000 64Kbyte Programmable Interrupt Timer 1 (PIT1)
0x4006_0000 64Kbyte Programmable Interrupt Timer 2 (PIT2)
0x4007_0000 64Kbyte Programmable Interrupt Timer 3 (PIT3)
0x4008 0000 64Kbyte Serial Communication Interface 1 (SCI1)
0x4009 0000 64Kbyte Serial Communication Interface 0 (SCIO)
0x400A 0000 64Kbyte Analog Comparator 0 (COMPO)
0x400B_0000 64Kbyte Analog Comparator 1 (COMP1)
0x400C_0000 64Kbyte Serial Communication Interface 2 (SCI2)
0x400D_0000 64Kbyte Pulse Width Modulator 0 (PWMO)
0x400E_0000 64Kbyte Pulse Width Modulator 1 (PWM1)
0x400F_0000 64Kbyte Edge Port Module 0 (EPORTO)
0x4010_0000 64Kbyte Edge Port Module 1 (EPORT1)
0x4011_0000 64Kbyte Analog-to-Digital Convertor (ADC)
0x4012_0000 64Kbyte Efuse Control Module (EFM) and Option Byte (OPB)
0x4013_0000 64Kbyte WatchDog Timer (WDT)
0x4014 0000 64Kbyte Real Time Controller (RTC)
0x4015_0000 64Kbyte Inter-Integrated Circuit (12C)
0x4016_0000 64Kbyte USB2.0 Full-Speed Device Controller (USBC)
0x4017_0000 64Kbyte Crossbar Switch (XBAR)
0x4018_0000 64Kbyte External Bus Interface (EBI)
0x4019_0000 64Kbyte CACHE Module (CACHEM)
0x401A 0000 64Kbyte RGB Controller (RGBC)
0x401B_0000 64Kbyte Blender Controller (BLDC)
0x401C_0000 64Kbyte CANBus Controller (CANBC)
0x401D_0000 64Kbyte Edge Port Module 2 (EPORT2)
0x6000_0000 64Kbyte Synchronous Serial Interface 0 (SSI0) - QSPIO
0x7000_0000 64Kbyte Synchronous Serial Interface 1 (SSI1) - QSPI1
0x8000 0000 64Kbyte Synchronous Serial Interface 2 (SSI2) - QSPI2
0xE000 0000 4Kbyte Embedded Interrupt Controller (EIC)
0xE000_1000 4Kbyte Embedded Programmable Timer (EPT)

© Levetop Semiconductor Co., Ltd.
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0 LT168 Uart TFT BOREEISE

5. BS54

5.1. {RBRSE
= 5-1: HSIRESHE
"S SR sHT =K v
Vbp33 ===z NE -0.5~4.6 \Y;
Vin ZIERNEE -0.5 ~ VDD33+0.5 Y
Vour BB E -0.5 ~ VDD33+0.5 v
Po AT =300 mwW
Torr TYERESTEE -40 ~ 105 °C
Tir TYEEREE -40 ~ 125 °C
Tst AR TE -55 ~ 150 °C
TsoL RIEEERE 260 °C

R RANRRMEREEHZTIEEEN, SHEVERA. HELEeERETZeEN, /41
BELER, (EFfTT2RIEHRENHIEREE. BRsHEN THRHELFeERABEEMIESEMLRE
IEFRSIIHSE TRIERAIRERESEIE. YT REE L TRENSH, FEAFRIEEBEE,
(BRHREEIERRINT SR HERE,

5.2. DCHHS S

% 5-2: 10 BSS#&R(3.3V)

= 7S =/ME B (E RAE B
TIEEBE VDD33 2.97 33 3.63 Y
BANEB Vi 2.0 - VDD33+0.3 %
EINRERAL ViL -0.3 - 0.8 Y
a2V Vo 24 - VvDD33 %
et af [ 4== VA VoL 0 - 0.4 %

BN lin - - 1 uA
Bt avez] | RPU 33 41 62 KQ
THIEER RPD 33 42 68 KQ

LT168_BRFDS_CH/V2.1
L]
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¢ LT168

Uart TFT SROREFITH

#+5-3: BiESsH
e 35 RIME BB(E BRXE =¥ vd
SRR VDD33 2.97 3.3 3.63 \Y;
ADC T{EBE AVDD 2.97 3.3 3.63 \Y;
Z L =
RiLIFRE VDD12 1.1 12 13 Vv
(LDO O/P)
RTC T{EHJE VBAT 27 3.3 3.6 \Y;
5.3. ESD {RIFHIZ
= 5-4: ESD (RPHU48
ESD Ii H = RXE =¥ v4 SEIFH
ANSI/ESDA/JEDEC JS-
H Body Model
uman Body Mode HBM 4,000 \ 001-2017
Machine Model MM 200 [ JEDEC JESD22-A115C-
2010
, ANSI/ESDA/JEDEC JS-
Charged D Model
arged Device Mode CDM 800 \V/ 002-2022
JEDEC JESD78F.01-2022,
Latch Up LU 200 mA @105¢C

R EHTATERNENARSREEMIFELE, ELRNRREING. IRRREEM. hE
BTG, RERAREMHEFERTES.

LT168_BRFDS_CH / V2.1
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¢ LT168

Uart TFT RO REHIS A

5.4. VDD _LERIR

LT168 {EFERT 2 4ER VDD RY_EF (Power Up) 3K, 7 EFERT VDD33 HAVEREEE (Vi) 4ERFE=/D 400ms
VAERIZEAFRIE (Twarr) , FBS VDD33 B V. RIERETFEBER EFHESE (Tr) tEABEAKK, &/ 500ms
WNIAEENIEREEE, BNESZSE LT168 REtH MCU TiEIEE S,

#* 5-5: VDD LH (Power Up) $5it

&% s FH5iRE Min. [ Nom. | Max. | Bafi
P— BNBER V. BIEETIFRE
Rise Time T . - - 500 ms
* | wEFedE
Wait Time Twarr Power On Zgij VL B9{# 8078 400 - - ms
at T=T1 on pin VDD33
VDD $INEEE Vv o - - 200 mV
BARE " | (Power On BIROHINEE)
VDD BARBE VH IEET{EBE 297 33 3.63 \Y;
il i Twarr E Te i
vVDD33 i : :
Vi Y ! /
Power Off i : ‘/P BYET B
v, | |
: Time i

5-1: VDD FHREREE

LT168_BRFDS_CH / V2.1
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7 LT168 Uart TFT BOREEIGE

6. &E[RIEE

I = =) | =
€ =
= =] T |
i |II:I o= £
8 rd =
R /4 ] 2
o ~N 3 =)
FEEE ¢l o | @X © |- 5]
f 2] o] = E :»_) = c vl
SR ‘m': o a2
: | o|= L 2
: SIS E |y 2
- BT —i < ,:u (<7} 9:‘ 24U
>—| i = J45] (1= mt\ wn =
t——] =l H o
a = " o
EEPPN I - il
; = z S o
; % =
Eanr 8 W 3
A= W ~ =) -
AN 3‘ ‘-,Hi] =
A & = I w
Q ] ~ = [=
o ‘j pu {=3 il
= = B o g |
=& = = = g 2
= H B - IE |2 =
o = = == =5 T o =
e | il . a |°
= & pit 5
L
g’m AL
é@%
= i e
& # e o
- 0= t £ i ]
B2 : : v = 5
r 9 = 2 i =
-F,_": SE 5 2
o D B = @l O
=9 el S g =
o= ) o | = 8|
9 Kl S | =] & B
T ey (7B s F=11-=1
=) s
2 =%
] Oz =
= =
H T = Ll
i 2 =
g
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’ LT168 Uart TFT B O RIS E
R 7-1: LT168A HERTESH
Description Symbol Min. Nom. Max.
Total Thickness A 0.80 0.85 0.90
Stand Off A1 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 6BSC
Y 6 BSC
Lead Pitch e 0.4 BSC
. X D2 3.7 3.8 3.9
EP Size
Y E2 3.7 3.8 3.9
Lead Length L 0.3 04 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

##7: PCB /ST, LT168A BEEERIBHUER (Thermal Pad Zone) W/REZEH.

© Levetop Semiconductor Co., Ltd.
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7.2.LT168B (QFN-68pin)
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7-2: LT168B MERTE

$23%: PCB #/307, LT168B iSERaUEWERE (Thermal Pad Zone) Wi/RETdE S, 127219 PCB #p%k

BE5%E 7.3 BRI,
F7-2: LT168B HERTSH
Millimeter Millimeter
Symbol Symbol
Min. Nom. Max Min. Nom. Max

A 0.80 0.85 0.90 Ne 6.40BSC
A1 - 0.02 0.05 L 0.35 0.40 0.45
b 0.15 0.20 0.25 K 0.20 - -
b1 0.14REF h 0.30 0.35 0.40
c 0.18 0.20 0.25 h1 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

LT168_BRFDS_CH / V2.1
.
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7.3. ShiEFEAY PCB i&it

LT168 XA QFN 3%, SR E#HE (GND) REIMER, A TIAREFIEIRSIEIEENEE, 7 PCB
Layout RFEZIGE LT168 RERIFEAT PCB fASAE D B AN RS VINUERE (HEERR) , FAESE
EEZEERREE~0.8mm, ER PCB (FAEREZEAT LT168 BEX/N\IRBIEBREMIERIEERE,
BREIRESHE PCB SEHREEAHISEC R T REMAR. 1EMRY PCB IZEM/SUITE 2 4> LT168B
e, hEILEEBXE LT168 FRErEIRE, KEXE PCB #tvNERE (IREH) , SMEETFLE 1~2
NEEAT,

v

! I !
K

r

7-3: LT168B JE&RIRRE PCB AN&ITHEIN-1

LT168_BRFDS_CH / V2.1

© Levetop Semiconductor Co., Ltd. Page -51-



7 LT168 Uart TFT BOREEIGE

! I !
K

v

y

7-4: LT168B [E&RIER: PCB ANRITERIN-2

LT168_BRFDS_CH / V2.1

L./
© Levetop Semiconductor Co., Ltd. Page -52-



	版本记录
	版权说明
	目   录
	图附录
	表附录
	1. LT168介绍
	1.1. 基本简介
	1.2. 内部方块图
	1.3. 功能说明
	1.3.1. 32-bits RISC处理器内核
	1.3.2. 内建768K Bytes静态内存SRAM
	1.3.3. QSPI Flash闪存
	1.3.4. 8K Bytes ROM
	1.3.5. 32K Bytes高速缓存
	1.3.6. 外部总线控制器
	1.3.7. RGB显示控制器
	1.3.8. DMA控制器
	1.3.9. 复位（Reset）
	1.3.10. 四组PIT（Periodic Interval Timer）
	1.3.11. 看门狗定时器（Watchdog Timer）
	1.3.12. Real Time Clock时钟
	1.3.13. GPIO与中断接口 (EPORT)
	1.3.14. 四线串口SPI模块（QSPI）
	1.3.15. 串口通讯模块（SCI / Uart）
	1.3.16. Canbus控制器
	1.3.17. USB 2.0 Full Speed控制器
	1.3.18. 两组PWM控制器
	1.3.19. 8通道ADC转换器
	1.3.20. 两组模拟比较器（Comparator）
	1.3.21. 电源管理单元（PMU）
	1.3.22. 电压侦测器
	1.3.23. 内部时钟
	1.3.24. 内部晶振时钟

	1.4. 系统应用方块图
	1.5. TFT模块应用图

	2. 引脚信号说明
	2.1. 芯片脚位图
	2.2. 信号特性
	2.3. 信号说明
	2.4. LT168A与LT168B之比较

	3. 硬件接口
	3.1. 主控端MCU通讯接口
	3.2. TFT LCD屏的控制接口
	3.3. QSPI接口
	3.4. LCD触控屏接口
	3.5. 时钟信号源接口
	3.6. LCD背光控制接口
	3.7. Can Bus接口
	3.8. 声音输出接口
	3.9. RTC（Real Time Clock）的时钟源与电源
	3.10. 复位（Reset）
	3.11. USB接口
	3.12. SPI/Uart扩展接口

	4. 内存与寄存器配置
	4.1. 简要说明
	4.2. 地址配置图

	5. 电气特性
	5.1. 极限参数
	5.2. DC电气参数
	5.3. ESD保护规格
	5.4. VDD上电时序

	6. 参考原理图
	7. 封装讯息
	7.1. LT168A (QFN-48pin)
	7.2. LT168B (QFN-68pin)
	7.3. 芯片接地焊盘的PCB设计


