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13.04 Q

1.3.1. 32-bitsRISC & P g J] -

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

16 entry 32 -bits general -purpose register file

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

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

JEmbedded interrupt controller, support nested vector interrupts

dsSingle -cycle 32 -hits x 32 -bits hardware integer multiplier array

3~13 cycles hardware integer divider array

1.3.2. J] A 768K Bytes J]E SRAM

dsSingle cycle byte, half -word (16 -bits), and word (32 -bits) reads and writes
dTwo segment for improving performance at certain application

d System RAM: 256K Bytes and address range from 0x800000 to Ox83FFFF.

d Display RAM: 512K Bytes and address range from 0x840000 to OX8BFFFF

1.3.3. QSPIFlash E

QLT168A 55 & 512K Bytes QSPI Flash, "HY 0y’ £My £~ T
qLT168B 5j & 2M Bytes QSPI Flash, "HY 0y" £My w & T
_TY ™ dn9 & Bootloader AMY 21 f§ . @ | 9 Bootloader ¢ \= Q4

1.3.4. 8K Bytes ROM

dsSingle cycle byte, half -word (16 -bits), and word (32 -bits) reads access

1.3.5. 32K Bytes v E

g2-way set -associative organization
Two AHB bus interfaces, a master and a slave interface

1.3.6. v VO 6

gProgrammable wait states  -up to 16 wait states can be programmed before the access terminated
JOne programmable asynchronous active  -low chip selects.
g Programmable chip selects wait cycle

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

g Programmable read/write asserted cycle
g Programmable read/write negated cycle
dSupport 8/16 -bits port size.

d Support 8080 standard bus

LT16BRFDS /CH
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dSupport 8080 MCU Type TFT Panel:
d 800 x 480
d480 x 272
d480 x 320
d 320 x 240 or Less

1.3.7. RGB&a 0 g

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

d480 x 480

d480 x 272 or Less

dTiming of the interface signals is configurable
d Polarity and pixel clock polarity is configurable

1.3.8. DMA 0 p

{32 independent programmable DMA controller channels

(Data transfers in 8, 16, 32 -hits

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

d Support automatic transfer mode

qSupport LLI transfer mode

JFollow a fixed priority rule

1.3.9. ' Ha Reset

dInternal power on reset circuit
JFive sources of reset:

d Power-on Reset

d External Pin

d Software Reset

dWatchdog Timer

d Program Voltage Detect Reset

d Status flag indicates source of the last reset

1.3.10. g \I PITa Periodic Interval Timer 3

d16-bits counter with modulus "initial count" register
J Selectable as free running or count down

(16 selectable prescalers q 2°to 215

g Support DMA interface

1.3.11. 7 ¥ HQp o Watchdog Timer 3

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

LT16BRFDS /CH
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1.3.12. Real Time Clock Q

d Support loading time data to and read ing time data from seconds, minutes, hours and days
counters

{ Support alarm settings

{Interrupt sources:
dSecond, Minute, Hour, Day interrupts
d Programmable alarm interrupts
d 1KHz/32KHz periodic interrupts

1.3.13. GPIOj AHO A (EPORT)

dEight Channels for each EPORT

JRising/falling edge select

dLow/High level sensitive

dInterrupt pins configurable as general  -purpose 1/O

1.3.14. g M WA SPI+ ( a QSPIB

( Serial-master operation
(DMA controller interface

d 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) (ltem size of each data transfer is under control of the programmer

g 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
JExecute in Place (XIP) mode support

1.3.15. A 4 a SCI/Uart B

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

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

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

(Hardware parity generation and checking
gProgrammable 8 -bits, 9 -bits or 10 -bits character length
gProgrammable 1 -bit or 2 -bits stop bits

dThree receiver wakeup methods:

LT16BRFDS /CH
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dIdle line wakeup
d Address mark wakeup
d Receive data match

JAutomatic address matching to reduce ISR overhead:

d Address mark matching

dIdle line address matching

d Address Match Start, Address Match End
(Optional 13 -bits break character generation /11  -bits break character detection
g Configurable idle length detection , supporting 1, 2, 4, 8, 16, 32, 64 or 128 idle characters
J Selectable transmitter output and receiver input polarity
(Selectable IrDA 1.4 Return -to -Zero - Inverted (RZI) format with programmable pulse width
JIndependent FIFO structure for p transmit b and o receiveb

d Separate configurable watermark for b receiveb and p transmit b requests

d Option for receiver to assert request after a configurable number of idle characters if the
p receiveb FIFO is not empty

1.3.16. Canbus U g

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

(64 Message Buffers of zero to eight bytes data length

JEach MB configurable as Rx or Tx, all supporting standard and extended messages
JIndividual Rx Mask Registers per Message Buffer

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

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

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

d 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

dProgrammable clock source to the CAN Protocol Interface, either bus clock or crystal oscillator
JUnused MB and Rx Mask Register space can be used as general purpose SRAM space
dListen-only mode capability

dProgrammable loop -back mode supporting self -test operation

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

JGlobal network time, synchronized by a specific message

(Maskable interrupts

JIndependent of the transmission medium (an external transceiver is assumed)

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

dLow power mode

(Hardware cancellation on Tx message buffers

LT16BRFDS /CH
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1.3.17. USB2.0FullSpeed 0 p

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

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

{Supports u p to 8 endpoints , including endpoint 0

JAIl endpoints except endpoint 0 can support interrupt and bulk transfer

JAIl endpoints except endpoint 0 can be configured as 8, 16, 32, 64 bytes FIFO size
JEndpoint 0 support s control transfer

1.3.18. BV PWM 0 p

dFour channel each PWM controller
gProgrammable period

dProgrammable duty cycle

JTwo Dead -Zone generator

{ Capture function

dPins can be configured as general -purpose I/O

1.3.19. 8 ADC Ogp

JHigh performance
d 12-bits, 10 - bits, 8 -bits or 6 -bits configurable resolution

dADCf rgqyhuvlirg wl phed wivl 3u hRvw oixrwd r45 +4 PK} , / 3-bits; Pv f
resolution, faster conversion times can be obtained by lowering resolution.

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

qLow power

dPLCK frequency can be reduced for low power operation while still keeping optimum ADC
shuirupdgfhl Il ru h{dpsoh/ 413 Pv frqgyhuvlirg wlph 1|v

dWait mode: to prevent ADC overrun in applications  under low frequency PLCK
d Auto off mode: ADC is automatically powered off except during the active conversion phase. This
dramatically reduces the power consumption of the ADC.
JAnalog input channels
d 8 external analog inputs

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

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

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

JAnalog watchdog
g Single-ended and differential -input configurations Converter uses an internal reference or an
external reference

LT16BRFDS /CH
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1.3.20. B\ 4 HN @ a Comparator (3

gProgrammable response time

gProgrammable hysteresis

d Support analog input multiplexer with nine selection
dTwo optional output: filtered or asynchronous output
J Selectable rising/falling edge interrupt

1.321. = [N Pc BaPMUB

dSupport on -chip 1.2V LDO with maximum load current 100mA
1.2V LDO support two mode: lower power, high power

1.322. z PO=p

g Programmable voltage detector

1323. ] Q

(128KHz on -chip oscillator clock for watchdog and PMU
gPLL clock which can be used for system clock
Q48MHz USB PLL clock which can be used for USB SIE

1.324. ] ° Q

QUp 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

LT16BRFDS /CH
|
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1.4 Y41z % "H] §

P SPI
| BLE. ‘ | L] ‘ Device
s s s
H : H TFT Panel
v \ 4 v
SCI #0 SCI #2 SPI #2
8/16Bit MDPI
SCI#1 R/G/B |
LT 1 6 8 QSPI #2
|
UsB 12C
CanBus PWM/ADC QSPI #1
s 4 I
v v -
CanBus 1/0 Touch Panel
Device Device

f 1-30LT168 Y 4z v "Hd f

15 TFT* dz v §

WiFi BLE
Module Module
A

Uart
(TX, RX)

(Upgrade)

f 1-40TFTLCD* dz v §

LT16BRFDS /KN
L./
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2.4/ 3M 1Q

LT1I68 @b M 33N °  bix

AQFN48 (BY6&TmMS A
AQFN68 (®i8TmMm8B

21.1 o4 Hf
B8 F
sEZ:
Faoffaz2ssZi?
OI lII g\ II‘ D\ | D\ D| D\ D| O| D|
M mMmMOMO®OONONM®N®D®O®HD
wow owowoweououowowowouowl
PGMIO / INT2[4] INT1[7]
QSCS1# CANRX / INT2[7]
QSIO[0] CANTX / INT2[6]
QSION[M] INT2[3]
QSION[2] aLEVETOP INT2[2]
OSION[3] INT2[1]
QSCKA1 INTZ2[0]
PGMCK / INT2[5] LT1 68A CLKOUT / INT1[0]
VDD33 RESET#
VDD12 PWM1[3]
EXTAL PWMO[3] / QSIO2[1]
XTAL PWMO[2] / QSIOZ[0]

5 g
0 O
80’)
g @
g5
(=)

s
n_n.

DP
DM
VBAT

OSC32K_XQ

0OSC32K_X

AIN[4]/ INTO[4
AIN[5] / INTO[5

f 2-10 LT168A (QFN48) 4

a
—h

LT16BRFDS/CN
L]
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=

=

Z

- S

- e-yeyR
O ~— NMIT WM~ ===

F'mmmmmmmmmm%%%%%%

LOQOQQOO00Q0Q00ryryryrrex

FXrrrr r ¥ ¥ 0 ¥ D D - —

P ——— e R e )

O NOeFLO~N00 S oS n o

4

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] 2l 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
SVSXEEEEEEEEZZO®
ANZZZZzZzZZZ D I
80\.\.\.\.\.\\.\. & g
HEETEDNO DR - =
oY Zzzzzzzzz S5
== = = = =4 —E=

=a

o

f 2-20 LT168B (QFN68) 4 Hf

LT16BRFDS/CN
L]
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JLT168

WET O 1 o
22.3 M9
2-16 3 M9
ala ty3M 1|t y3M2 19 Pullup * 3 [ 10 Type * 4
LT16|LT16
SCI (6)
R X D*0 | NT2] - 19| 29| 1 q Pull { PBCUL1
TXDO | NT2] - 18| 28| 1 q - PBCUL1
RXD1 | NT2] - 21| 31| 1 q Pull { PBCUL1
TXD1 | NT2] - 20| 30| 1 q - PBCUL1
RXD?2 PGMCK I NT2[| 44| 64| 1 q Pull { PBCUL1
TXD2 PGMI Ol INT2[] 37| 57| 1 q Pull { PBCUL1
USB (2
DP - - 1 1 - -
DM - - 2 2 - -
l2C (2
ScL GPI O_S - - 56 Pull { PBCUL1
SDA GPl1 O_S - - 55| 1 Pull { PBCUL1
QSPI (18)
QSI1 02 PwM1[ 1 - - 22| 1 q Pull Dl PBCD2 4
QSI1 02 PwWM1[ O - - 20| 1 q Pull Dl PBCD2 4
QSI1 02 PwWMO][ 3 - 14 19| 1 q Pull Dl PBCD2 4
QSI1 02 PWMO][ 2 - 13| 18| 1 q Pull Dl PBCD2 4
QSCK2| PwMO[ 1 R 12| 17| 1 q Pull Dl PBCD2 4
QSCS24 PWMO[ O - 11| 16| 1 q Pul |l Dl PBCD2 4
QS| 01 | - - 421 62| 1 q Pull{ PBCU24
QS| 01 | - - 41| 61| 1 q Pull{ PBCU24
QS| 01 | - - 40| 60| 1 q Pull{ PBCU24
QS| 01 | - - 39 59| 1 q Pull{ PBCU24
QSCK1 - - 43| 63| 1 - PBCU2 4
QSCS1+4 - - 38| 58| 1 - PBCU2 4
QS| 00 - - - - 1 d Pull | PBCU24
QS| 00 | - - - - 1 q Pull{ PBCU24
QS| 00 | - - - - 1 q Pull{ PBCU24
QS| 00 | - - - - 1 q Pull{ PBCU24
QSCKO - - - - 1 - PBCU2 4
QSCSO ¢ - - - - 1 - PBCU2 4
PWMO ( 4)
PWMO[ 4 QSI 02] - 14 19 Pull Dl PBCD2 4

LT16BRFDS /CHN

___________________________________________________________________________________________________________________________________|
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ala ty3M 1 |t yg3M2 1o Qty. [ Dir Default Pullup * 3| 10 Type * 4
LT16|LT16 Dir * 2
PWMO[ 4 QSI O02] - 13 18 1 I/ d [ Pul PBCD24
PWMO [ 1 QSCK2 - 12 17 1 1/ d [ Pul PBCD24
PWMO[ 0 QSCS2#4 - 11 16 1 I/ d [ Pul PBCD24
PWM1 ( 4)
PWM1 [ 3 - - 15 24 1 I/ d [ Pul Dl PBCD24
PWM1 [ 2 - - - 23 1 I/ d [ Pul Dl PBCD24
PWM1I[ 1 QSI 02] - - 22 1 I/ d [ Pul Dl PBCD24
PWM1I[ d QSI O02] - - 20 1 I/ d [ Pul Dl PBCD24
ADC ( 8)
Al N[ 7 I NTO[ - 9 13 1 [(Anal Hi z - PVDD1AN
Al N[ 6 I NTO[ - 8 11 1 |Anal Hi z - PVDD1AN
Al N[ 5 I NTO[ - 7 9 1 [(Anal Hi z - PVDD1AN
Al N[ 4 I NTO[ - 6 7 1 JAnal Hi z - PVDD1AN
Al N[ 3 I NTO[ - - 12 1 [Anal Hi z - PVDD1AN
Al N[ 2 I NTO[ - - 10 1 |Anal Hi z - PVDD1AN
Al N[ 1 I NTO[ - - 8 1 JAnal Hi z - PVDD1AN
Al N[ O I NTO[ - - 6 1 |Anal Hi z - PVDD1AN
Edge Port 0 (8)
I NTO][ Al N[ 7 - 9 13 1 I/ d Hiz - PBCUL1
I NTO][ Al N[ 6 - 8 11 1 I/ d Hiz - PBCUL1
I NTO][ Al N[ 5 - 7 9 1 I/ d Hiz - PBCUL1
I NTO][ Al N[ 4 - 6 7 1 I/ d Hiz - PBCUL1
I NTO][ Al N[ 3 = - 12 1 I/ d Hiz - PBCUL1
I NTO][ Al N[ 2 - - 10 1 I/ d Hiz - PBCUL1
I NTO][ Al N[ 1 - - 8 1 I/ d Hiz - PBCUL1
I NTO][ Al N[ O - - 6 1 I/ d Hiz - PBCUL1
Edge Port 1 (7)
I NT1] - - 24 34 1 I/ d [ Pu PBCUL1
I NT1] RSTOUT - - 26 1 I/ d 0] - PBCUL1
I NT1] EBI _CY§ TFT_PC| 36 54 1 I/ d O(H - PBCU24
I NT1] EBI RO TFT_H 33 51 1 I/ d O(H - PBCU?24
I NT1] EBI _WH TFT_V 34 52 1 I/ d O(H - PBCU24
I NT1] EBI Ry TFT_D 35 53 1 I/ d O(L - PBCU?24
I NT1] CLKOUT - 17 27 1 I/ d (0] - PBCUL1
Edge Port 2 (8)

LT16BRFDS /CH
|
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ala ty3M 1 |t yg3M2 1o Qty. [ Dir Default Pullup * 3| 10 Type * 4
LT16|LT16 Dir * 2
I NT2[| CANRX - 23| 33| 1 1/ q | Pul |l | PBCUL1
I NT2[| CANTX - 22| 32| 1 I/ q O(H - PBCUL1
| NT2] RXD2 PGMCK| 44| 64| 1 1/ q | Pul |l | PBCUL1
| NT2] TXD2 PGMI O 37| 57| 1 1/ q | Pul |l | PBCUL1
I NT 2] RXD1 - 21| 31| 1 1/ q | Pul |l | PBCUL1
I NT 2] TXD1 - 20| 30| 1 I/ q O(H - PBCUL1
I NT 2] RXDO - 19| 29| 1 1/ q | Pul |l | PBCUL1
I NT 2] TXDO - 18| 28| 1 I/ q O(H - PBCUL1
Progr ammiomg ( 2)
PGMCK RXD2 I NT2[| 44| 64| 1 1/ q | Pul |l | PBCUL1
PGMI O TXD2 I NT2[| 37| 57| 1 1/ q | Pul |l | PBCUL1
CLOCEK)
EXTAL - - 47| 67| 1 1/ q | - P X WE 2 R
XTAL - - 48| 68| 1 1/ dq o - P X WE 2 R
0SC32K - - 5 5 1 1/ q | - PVDD1AN
0OSC32K | - - 4 4 1 1/ dq O - PVDD1AN
CLKOUT I NT1] - 17| 27| 1 1/ dq O - PBCUL1
RESET (2)
RESET - - 16| 25| 1 - | Pul | Pl SUR
RSTOU| I NT1] - - 26| 1 1/ dq O - PBCUL1
CAN )(2
CANRX| I NT2] - 23| 33| 1 1/ q | Pul |l | PBCUL1
CANTX| I NT2] - 22| 32| 1 I/ q O(H - PBCUL1
EB (20)
EBI &S| TFT_PC| I NT5]| 36| 54| 1 I/ q O(H - PBCU24
EBI _R| TFT_DY{ 1 NIT1]| 35| 53| 1 I/ dq Oo(L - PBCU24
EBI _RI] TFT_H | NIT 47| 33| 51| 1 I/ q O(CH - PBCU24
EBI _WH TFT_V{ I NIT2]| 34| 52| 1 I/ q O(CH - PBCU24
EBI _D[|TFT_RGHGPI O_D| 25| 35| 1 1/ q | Pull | PBCU24
EBI _D[|TFT_RGHGPI O_D| 26| 36| 1 1/ q | Pull | PBCU24
EBI _D[|TFT_RGHGPIO_D| 27| 37| 1 1/ q | Pull | PBCU24
EBI _D[|[TFT_RGHGPI O_D| 28| 38| 1 1/ q | Pull | PBCU24
EBI _D[|TFT_RGH GPI O_D| 29| 39| 1 1/ q | Pull | PBCU24
EBI _D[|TFT_RGB GPI O_D| 30| 40/ 1 1/ q | Pull | PBCU24
EBI D[ TFT_RGH GPI O_D| 31| 41| 1 1/ q | Pull | PBCU24
EBI D[ TFT_RGH GPI O_D| 32| 42| 1 1/ q | Pull | PBCU24

LT16BRFDS /CH
|
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a)a ty3M 1 [t g3M2 19 Qt Di Default Pullup * 3| 10 Type * 4
a ¥ % g ir ullu e
LT16|LT16 Y Dir * 2 P P
EBI D[ TFT_RGH GPI O_D - 43 1 I/ d [ Pul I PBCU?24
EBI D[ TFT_RGH GPI O_D - 4 4 1 1/ d [ Pul I PBCU24
EBI D[ TFT_RGH GPI O_D - 45 1 1/ d [ Pul I PBCU24
EBI D[ TFT_RGH GPI O_D - 46 1 I/ d [ Pul I PBCU24
EBI D[ TFT_RGH GPI O_D - 47 1 I/ d [ Pul I PBCU24
EBI D[ TFT_RGH GPI O_D - 4 8 1 I/ d [ Pul I PBCU24
EBI D[ TFT_RGH GPI O_D - 49 1 I/ d [ Pul I PBCU24
EBI D[ TFT_RGH GPI O_D - 50 1 I/ d [ Pul I PBCU24
Power Supply
VDD33 - - 45 121, 2 P - - PvVvDD2I
VDD12 - - 46 6 6 1 P - - P WR
AV DD - - 10 14 1 P - - PVDD1AN
VBAT - - 3 3 1 P - - P WR
VSS - - 49 69 1 G - - P WR
AVS S - - - 15 1 G - - P WR
Y o
LAY 3N e T 3N A WA D e N
2."Default Dir"i T “Ye yo @ VOAb plblh Ul b Rb M Il o Re HC b h I
bRe LZ b Hi o KIBMH 33 SRR B T I A - T o B
3.E3N Y2 R, HE A®I =0 71D T AA
4, @BEI/O VY
PBCU24R = &NMQ@S eTroiut put pad with contup) |l able input
PBCUL16R = -€M®SeToutput pad with controllable inpu
slew rate,
PBCD24R = &M@$%$ eTroiut put pad with enable controlled |
Pl SUR = schmitt trigger enatlpl,e controlled input pa
., PYDD1ANPR = VDD analog PAD with digital power doma
, PXWE2R = Crystal oscillator with internal resistor
., PYDD2R = VDD power pad for 1/ O post driver,
., The suffix of cell means the drive strength and x c
the drive strength is 24mA.
5. PQSPIOZN i i Ay SPl &
6.EBIBus®i ~ 3N 4 wmT @ T1 A1 jT1 THGPIOAD wlh
7. T LT168@0 Qs “ 1 Eo ~ 11 5¢& VSS/GNDZ

LT16BRFDS /CHN

___________________________________________________________________________________________________________________________________|
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23.3M Q
V' wé Ad 3N mE "1 AR A 43Ul v oz hwe
2-20443M Q
. alwm ;
3Ma a/ Q
LT168 LT168
A 4  3M 0 (Serial Communications Interface F 0e SCIO)
SCID @ A0
RXDO 19 29 3N 122 SCIOL @F QY 1 E° J i ¢F "HA HI
(3 12 GPIOe INT2[1]Z 3 N
scle A0
TXDO 18 28 3NT22 SCIOA " QQ . 1 E° JAwA v CHAHI
& 12 GPIOe INT2[0]Z 3 N
WA 4 d3M 1 (SCI1)
SCIh @ A0
RXD1 21 31 3N 122 SCILE @* QQ 1 E° 1wl o+ "HA HI
(3 152 GPIOe INT2[3]Z 3 N
scle A0
TXD1 20 30 3NT2 SClIIA HQQ . 1 E° JmA v HAHI
(3 12 GPIOe INT2[2]Z 3N
A 4 d 3M 2(SCI2)
SCID & A0
RXD2 44 64 3N 122 SCI2T @F QQ 1 E° Jwi @+ "HA HI
(3 12 GPIOe INT2[5]Z & PGMCK 3 N
scle A0
TXD2 37 57 3N 772 SCI2A + QQ I E° Jwma * "HAHI
D 12 GPIOe INT2[4]Z & PGMIO 3 N
CANBus 4 d 3 M
CanBus 0 & A™O
AG6Trs CANBuspaw @i @Al T o6t d 3
CANRX 23 33 Wp 0b ~ 6" o >Wni1b -~
E' Jw Canbus "HA Hi%3 N (3 1573 GPIOs INT2[7]C
3 N

LT16BRFDS /CH
|
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aim <
3Ma” al Q
LT168f LT1638

CanBus€ A

AGT CANBusonar @@in AD T 6T 6 5> W 0b
CANTX 22 32 - 61o Wb 1b ~
E' JmCanbus "HA'HI 3N 1272 GPIOe INT2[6]Z
3 N

RGB& r 0 A3M
P3Nk 72 LT168BI 7| U RGBi %3 &iLCDR

TFTLCDr Wy "YQ 3M
TFT_PCLK ) 54 RWEOGH 3N 1s 1 @@RGBR 01 & N
TFTLCD DWW o 3 M
TET HS - 51 tWag 3N TFT_HS i 1 @RGBRI & Ny 717
- “T~2 i 1 tWi1e Linel ®WAD
TFTLCDp AW, 3 M
TET VS - 52 J 720 3N TFT_VS 1« 1 @WRGBRI £# N 77
- “T~1 i ve Framel g Q%A D
TFTLCDr W A"O&4 A
TFT_DE ) >3 %3N w is 1 RGBRI £HIQQMOE QQAN 3N
35, 36,
37, 38,
39,40, | TFTLCDr W RGBA'O
TFT_RGB[15:0] - 41, 42, RT ie 1 RGBRiI £@®W° 417 = ° QQ . 3
43,44, |
45, 46,
47, 48,
49, 50
u M a External Bus Interface € EBIB 3 M
v 04~ i g O4=v MCUT "R @iz Ue LT168A"HY 8y EBI LT168B "HY 8
ya& 16y EB
EBlo 3Mg 8080 MCUT o 3 M
LT168wé& v 4 i £¢ External Bus Interface (EBI Z |
EBI_CS# 36 54 L 8080 MCU i £W LCDI ~ — 3Nfuv &4 &
oia 3N CB T E AT 8/16Bit X £BEIMCU R 'Hi %3 N
W LT1I68 MY 8/16Bit MCU R@Q | = 3 N
EBILEgF "H3 WM
EBI_RS 35 53 E A7 8/16Bit X £8MCU R'Hi %3N i  MCUR RS
& AO3N

LT16BRFDS/CN
L]
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aim <
3Ma” al Q
LT168f LT1638

EBIAO A 3M
EBI_RD# 33 51 E A1 8/16Bit X £d%i MCU R'HI %3N m LT168 MY
8/16Bit MCU R©WIQQ ni 3N

EBIA™O, d,§ 3M
EBI_WR# 34 52 E /AT 8/16Bit X £@i MCU R'Hl %3 N w LT168 Mv
8/16Bit MCU RIEHQQ" i = 3 N

EBI H7AO3M

25, 26, 35, 36, o . )
E /AT 16Bit X £@ MCU RHI P3N 1% LT168 Mv
27, 28, 37, 38, ) . . oy
EBI_D[15:8] 20, 30 29, 40 16Bit MCU RS5/QQ Bit15~Bit8 © 3N E AT 8BitX &
@IMCU RHI P3N 4w LT168Mv  8Bit MCU R&QW0Q
31, 32 41, 42

Bit7~Bit0Oe 3N

43,44, | ggly yAO3 M

45, 46, o al o .
EBI_D[7:0] - 47 48 E AT 16Bit X £®i MCU R'HI PR3N % LT168B MY
49’, c 0’ 16Bit MCU R @7QQ Bit7~Bit0 € 3 N
USBG 3 M
USB A"O" ¢ Positive
DP 1 1 % USB'Q'QY DP @iz N LT168! @ USBi £~ A
MCUY 2 3 v 1 SPIFlashs @Q0Q
USBA'O" ¢ Negative
DM 2 2 . __
%k USBQ'QY DM iz N
2C0° 3 M
12C Q
SCL - 56 IN72 I2CH 43NIE Jmwi @f HAHI O 1
22 GPIO3N
I2C AO
SDA - 55 INTEE 2CQQI INIET  JWA H# HAHI O 1
22 GPIO3 N
M SPIKA 4 {3M 0(QSPIO)
QSPIOWT2:9 Ay @ &1 RP3NTJ4 1 1 155 QSPIjeé
QSPIO ./
QSI 00 3: - - i ) ) .
R3NT QSPIOp 3wAi ®IQQ . & =
QSPIO o
QsSCSso# - - . ~ vk
INT QSPIOp 3wA=H> WHowAT g 3N

LT16BRFDS/CN
L]
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aim <
3Ma” al Q
LT168f LT1638

0SCKO QSPIO Q
3NT QSPIOp 3wA T @i H

ZV SPIWAA 4 {3M 1 (QSPI1)

QS!I O1[ 3: 42. 4162, 6]QSPIL df

39 59 P3NT QSPILp 3WAI ®WQQ . & =
QSPI1 o
QSCS1# 38 58 ) ) No A
3NT QSPILp 3WA> Hd W OWA( g 3 N
QSPIL Q
QSCK1 43 63

3NT QSPllp 3 wAi Wi H

gz M SPIKA 4 {3 M 2(QSPI2)

QSPI2 o/
0SI02[3:0] -, -, 14, 22, 20, P3NT QSPI2p 3wAi @WQQ ., & =
13 19,18 |E* 4w QSP2 HI PR3N O 15 PWMIL]

PWM1[0] PWMO[3] > PWMO[2]
QSPI2 o

QSCS2# 11 16 3NT QSPI2p 3 WA= H>o WOOWAT ®a 3N
E° M QSPI2 JHi 3N 1572 PWMO[O]
QSPI2 Q

QSCK2 12 17 3NT QSPI2p 3 wA T Wi H
E' M QSPI2 JHU 3N O 12 PWMO[L]

EPORT4 d O3 M

13,11, 9, AH d /GPIO | d
INTO[7:0] 7,12, 10, RebzNI 3 Av A A0 d& GPIOA&ET
8,6 E' ®mAAOG&G GPIO JHI PR3N 157 AIN[7X 0]

EPORT4 d 13 M

24,-,36, | 34,26, |AH d /GPIO _ d
INT1[7:0] 33,-,34, | 54,51, -,

Peb 3Nl 1 Av A A0 d& GPIOAT
35,17 52,53, 27

PWM 4 d 03M

PWMO[3:0] 14, 13, 19,18, R , 3Nl 3 APWMO , & GPIO /&

12,11 17,16

PWM 4 ( 13 M

LT16BRFDS /CHN
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ajim .
3Ma” al Q
LT168f LT168
PWM1[3:0] 15, -, -, - 24, 23, R . 3Nl 1 APWM1 . & GPIO A&
22,20
ADC 4 H3M (,
13,11,9, | H3" ¢
9,8,7,6, . < .
AIN[7:0] 7,12, 10, P®WO3 N1 A ADCWO
n 8,6 E' Jm®WO JHIL PR3N 1273 INTO[ZX 0]
Z E3M
2 EQ
PGMCK 44 64 ; .
VINT 1272 Mg é Y\ 2 ) e HEH 3N
Z EADO
PGMIO 37 57 ) . L
BVINT 157 Mg é \ 2 ) e HEIQQ3 N
Q 3M
T41Q 3™}
EXTAL 47 67 >,
A0 16V 12Mhz 0O
N4Q 3™
XTAL 48 68 %wADd 1e v 12Mhz O
RTC’ d
OSC32K X 5 S %wAO 1e v 32768Khz b
RTC’
OSC32K X0 4 4 WAL 16 v  32.768Khz 0
N4Q 3IM
CLKOUT 17 27 C3Nripg MAH
E' JwH . Hi %3N 1573 INTL[0]
t'Hy d3M
ity d3M
E RESE®=0 Hi NMj MCUf1 ¢ gyLOAI ~ NQ
RESET# 16 25 » s . s
PORe 1 # yoBil eH vy 2rQ MCUI @ éH Nt
- (=)
ity , 3M
L 3NTYT gy vyl wTpMY»A vy
RSTOUT - 26 0=%alzvy’d
1=90a vy'5d
E' Jdwéy . H 3N 1572 INTL[6)]

LT16BRFDS /CHN
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ajim .
3Ma ’ al 1Q
LT168 LT168
z "-j Uj’ 3 M
PR3N®YA0EVMAD0>1 5 S3%a' @ & z@ liT A®IO3ZINo T G
Dkt @H 3¢
3.3V = |- (o)
VDD33 45 21, 65
é N 1/O b LDO @i ¢
1.2VLDO = | , & Corel
VvDD12 46 66 810/ QE> W o 1%Ado vi A 1uFs A 01uF
-Llsk’ s
AVDD 10 14 33VADC™ ¥v: v: | o
RTC: || d
VBAT 3 3
¢ u RTC:= |-8¢ cg o
VSS 4 91) 691 GND 0
AVSS - 15 4 "HEI T GND O |
"Y' (1o T Qs ° & ThermalPad Zone L 0 1 VSS&iT GND n3% PCBUPQ 9. 16
wue 0 e \ 347 731 v 1Q

LT16BRFDS/CN
L]
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2.4. LT168A | LT168B ©R
2-30 LT168 &
n A
N Q LT168A LT168B
RGBI # - (480*48\6 max)
ey 16bit 8080 | % - (800*436 —_—
8bit 8080 | £ v v
(480*320 max) (480*320 max)
QSPIi ~& -- \Y
n/ 32-bits RISC 32-bits RISC
y 200MHz 200MHz
MCU J] — Flash k 512KB 2MB
JE SRAM k 256KB 256KB
I &tk 512KB 512KB
v{ PSRAMI é "EFf - \Y;
Varti £ V (x3) V (x3)
SPli A& V (x1) --
QSPIi ~ V (x1) V (x2)
USB 2.0 v \Y
SDJ \ \%
o He DA PWM V (X5) V (x8)
Can Bus V (x1) V (x1)
ADC V (x4) V (x8)
RTPi ~ v \Y
CTPI2Ci £ \Y \Y
GPIOi ~ V (x10) V (x19)
RTCH Y \Y
Ul_Editor -1I \Y \Y
Ul_Emulator -1l \ \
SN USBE " 1 % Y,
Uart £ " 1 \Y; \Y;
SDa " 1 v Y,
T KAA Y \Y
b 30 3.3V 3.3V
M QFN-48 QFN-68
Y ig] & RAM! Amw® SRAMA&ET | OYP ~ @z "HYBE SRAM 768KB
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RX TXD1
X »| RXD1

f 3-10LT168 " WA U () MCU v

32. TFTLCDr 0 0 A

LT168 &~ Av 41 Z£¢ ExernalBusinterface, EB | 12 10X 80801 £GWITFT — X
i £87QQ01 w8y & 16y Ta LTI68AwE 8y ©Wi8080 X 1 A1 ! /8y 80801 AW TFTR
i1 vasngbi g 3-21 LTI68Bw& 16y @i8080 X 1 A1 ! /b 16y 80801 AW TFTR i 1
WAET 16y 80801 AW TFTR! @ ~ oWl ~_ A yi1 Yi £@WTFTR LT168Bw ! Q@'HY
800x480 @ ' 1 vasngbi g 3-3A" x
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EBI_CS# » /CS IR
s AL L5 ot L
EBI_WR# » /WR Y
EBI_D[7:0] [« P D[7:0] i
R o BH « BEfF o T2 o AT
LCD_RST# »| RST#
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LT168B 16Bit MCU Type TFT Panel
RAESE
EB |_CS# » /CS a Levetop Semicon.
EBLRS | RS TET |OREBASA
EBI_RD# » /RD High Performance Uart TFT Controller
EBI_WR# » /WR ¥ Leveroe

EBI_D[15:0] [« »| oi15:0] e

R o IE o [BfF o THE o UF

LCD_RST# »| RSTH#

f 3-30LT168B ] 16H 8080 wH O A v TFTr O

LT168B Cx) & RGB@iLCDi Z£%wA 1 ! /' p 480x480e ¢ { @7 WiRGBI £ TFTR i1 vdasn
b1 A" gA®Pi PSRAMT o971 Y1 éQQpéni b’ hN"K @ ~@® bgd 1 M
IT1 ! @ Our %Y i PSRAMY A

LT168B RGB Type TFT Panel
FHRHESHE
TFT_PCLK JERREN OF SN
JUIRLE " DE TFT EOREHTH
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R[4 O] LT168B
RGB[15:0] <4 > E[[jg]] B o 8 o EfF o TH o (U
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Qs102[3:0] |g p! DIO[3:0]
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CSS1604L
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f 3-40LT168B ) RGBO A" TFTr O
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480 x 272 480 x 480 800 x 480
. jT vy i vy i vy
A 11
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AL A HY HY j HY HY j HY HY
Png/A 1 1
4 480x 272 | 480x272 | 200x 200 | 480x 480 | 320x 320 | 800 x 480
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I - leﬂ - g Ty e g e
i "HY HY j HY HY j HY Ry
y
1 o0l { j HY HY i HY HY j HY i HY
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T
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3.7.CanBus 0 A

LT168"HY CanBuss 1| wé& 4 CanBusi &1 WJ A CanBus 0% Ay Ivasng
b1 X

+5V

U4
CANTX | ]
= CANH
.. —vcc CANL
2 {RvD VREF
1 Tatosor on 118
GND

f 3-120Canbus nvu P{

LT16BRFDS /CHN

© Levetop Semiconductor Co., Ltd. Page -34-



JLT168 Uat BET G | o

3.8.° ., DA

LT168' @1 PWML[2] [ @w&¢ . 3N -"HORN"I Wd AV  Gs 112> 60 1 vé
SNgbi X
+5v
ATuF
- 100R
o
100K .
AN
= WF o5 BUZZER
(Speaker)
. J
FORN AN 58050
100R
100K
f 3-13c e . 34 uvPf

3.9. RTCa Real Time Clock B* Q |Fj = |
A RTCH 1 weé  32.768KHz @id 3

LT1687 & RTG RealTimeClock{ 'H ¥e 1 b "' At
l@ri v 2-201vasngbix

IRTCT " Yé21b'pgv 20K HK3'Y RTCAA

LT168x
VDD 3.3V
BATS4C

12pF/NC

|

| T 0SC32K_XI  VBAT
12pF/NC = Battery

}—T—— 0SC32K_XO IO Lur _|—_(27 ~3.6V)

32.768KHz

f 3-140RTCQ |fj v =2 C: fv340P]

LT16BRFDS /CHN

© Levetop Semiconductor Co., Ltd. Page -35-



JLT168 Uat BET G | o

3.10. ' Ha Resetf
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41. 1 Q
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v
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d 8K Bytes 1 Boot ROM
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4-16° T+ dj LEgyy" 1f

15y Tzud ST e d
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 (EBl)
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)
0xEO000_1000 4Kbyte Embedded Programmable Timer (EPT)
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7.1. LT168A (QFN -48pin)
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7-10 LT168Am OL 3 A
Description Symbo Min.| Nom. Ma x .
Total Thickness A 0.8 0.85 0.90
Stand Off Al 0 0.02 0.05
Mol d Thickness A2 - - 0. 55 - -
L/ F Thickness A3 0.203 Ref
Lead Width b 0.1 0.2| 0.25
) X D 6 BSC
Body Size
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 Expose K 0.7 Ref
Package Edge Tol er aaa 0.1
Mol d FIl atness ccc 0.1
Coplanarity eee 0.08
Lead Offset bbb 0.07
Exposed Pad Offset fff 0.1
"Y' g PCBu p Hi LT168A0 ©FQs ° & Thermal Pad Zone C 0 i1s
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7.2. LT168B (QFN -68pin)
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A 0. 8 0.84 0.9 N e 6. 40BSC
Al - 0.0 0. 01 L 0.3%1 0.4(q 0. 414
b 0.14 0.2(¢ 0. 214 K 0.2 - -
b1 0. 14REF h 0.3 0.3%1 0. 4
c 0.1 0.2(¢ 0. 21 h1 0. 04REF
D 7.9 8.0(¢ 8.1 h 2 0. 10REF
0. 40BSC D2 5.39 5.494 5. 54
Nd 6. 40BSC E2 5.39 5.494 5. 54
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