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1.7 L T168 Uart TFT Display Controller

1. LT168 Introduction

1.1. I ntroducti on

LT168 a serial Uar t cTomTi adigns  IB&yi tco MMCddlhlsger i al communi c
protocol . TFT pappbstef max. 800* 4808/1lréeistod upgaroal, | avli t MC &
andFT paorfelmax. 480*480 resolution, with RGB interface.

LT168 supports the | atedtl,Ulwhediht iem@abl es|l deWlel Bpietrar t
di splay Il ayout and o merwdtdigerns ,t lsruathg hasb wiilstpl ayi ng pi c
chart, text, QRcodece ande mubchdemsrgn ©Os done, devel op
(Uart TFTW IEIlbasnhh and program it to the external SPI fl as
then control the connected TFT panel tosdi $pl addiheoao

MCU may communicate with LT168 by sending predefined
interpret the received commands and execute t-hemusé€&or
manual

LT1®&s eambeddebd t3s2 RI BICI ¢lhapamatnaxi muOO MHz freqeserey, hi
memor i esi (H6BXKI Byt esn EIRABYyt es ROM) , ava3d/2 Kk eBy taesss otcwa@at i v
Quad SPI FIl ash memory interface, an extensmoudelramfnfgeer o
standard communicationxi,Bt e kRBeWSH2Mals tkeS 1 dxe3Lilcaend CANB
contrxo) EBIEXEt er nal Bus I nter ffacde0,8 0s uMpQoUs)y pt aan8eSRBEBP & i ¢ |

Interface, Timer s u(rypp ddd6ot I§60tuir megreagenrtaard o la n BX\&/ B styinntcehrr on o u s
Wat ch Do TainmerRTC xtl) mpdaal og nfoldMuSPeSs A D Cc hwai ntnke ldn d

Compar at)@rfd 68 also supports Little VGL for smooth disp

Benefitithg gthrcampaan8RAM,| alshlbée8Bsed nas a masteri M&€&Mlras w

el ectronisawi phodunatl ILCOi zpesu&EMTs mar t home appliances, h
equi pment, industrial control panels, electronic instr.
electric motorcycles, personal medi cal beauty, smal |
el ectricity meters, smart speakers with panel, et c.

Theper atteinmpge r at uafe LUTalsbf®e t 0°ClaOn5id t he operating voltage
t wo partsadumherd bel ow

Tabl-E LT168 Par't Number

Part Package EmFblzcsjﬂed Emsbsglt\j/led TFT Panel Solution
LT168A | %F*'\"gsz) 512K Bytes ng;KBg;if; . 8-bits 8080 MCU Type TFT Display
. 8/16-bits 8080 MCU Type TFT Display (Max.
t16sm | QFNE8 | g | 256K Bytes + 800*480)
(8*8? y 512K Bytes ., QSPI Type TFT Display
., RGB 565 TFT Display (Max. 480*480)

LT16B8RBSENG 21 V
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l:r L T168 Uart TFT Display Controller

, T
T ecveron | L’ Leveror

LT168A R

QFN48 ( 6 * 62 mm QFNG8 (8*8 mn?)
Fi guileTi68Aand LT168B Outline

12l nternal Bl ock Diagram
» 32bit
2 | RISC Core
S
USB 2.0 + Cache DMAC

— I L,

System IP

QSPIO RAM MDPI Interface ROM

QSPI Display *
Flash RAM ADC |¢+—>» COMP*2

12C — WDT

OSC/PLL POR/LVD

CANBus

RGB

QsPI1 " .
it PWM*2 RTC EPROT*3 sCI*3

Figu2d nt eBlhatk Diagram
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1.7 L T168 Uart TFT Display Controller

1.3. Featur es
1.31. 32bi R$§ SC Processor

i 32bitead/ store reduced instruction set 6boimpeteuvcti iRb!
l ength

P16 entbriyesdhepuwrlpose register file

iTEfficsteaage 3execution pipeline, hi dden from applicati
iSinglyeilrest ructi on execution for many Instructions, t
iSupport for byte/halfword/word memory accesses
iEmbedded interrupt controller, support nested vector
iSingyelkRbi B82dihardware integer multiplier array
i3~13 cycles hardware integer divider array

1.32.0nchi pKBg8B8OFf St ati cARasmddomMemory ( SRAM)

iSingle cyc-wer Bypfid,s domad 2Wo)t dr gaB8ds and writes

iTwo sedmenti mproving performance at certain applicati
ASystem RABlyta®&®db Kaddress range from 0x800000 to Ox83F
ADi spl ay RBWtansdl 2akddr ess range from 0x840000 to Ox8BF

1.33.Onchi p QSPI FIl ash

iLT168mMbeddeKBYStISP I Fdwumphagrt Levetopbs Communication
ITLT168mMBbeddwRly t2@SP I Fl ash, support Levetopds Communi ce

1.34. 8 KByt &6 St atiOonl ReaMMe mory ( ROM)
iSingle cycWwer Bypfi)d,s omad 2Wwo)t dr ga3ds access

1.35.32Byt ®6 Cache Memory

i2-way -asebociative organizati on
iTwo AHB bus interfaces, a master and a slave interfa

1.36. Ext er ndln tBufEBcle)

iProgrammabl e-upaitto dttatwast states can be programmed &
TOn@rogrammabl e asy#holwr eahmops s&d teict & .
iProgrammable chip selects wait cycle

ATo interface with various panels, up to 16 chip sel

iProgrammable read/write asserted cycle
TProgrammab]| energeaatde/dwrciytcel e

iTSupporbiBéde si ze.

iSupport 8080 standard bus

TSupp®0 80 Paymd I[TeHT TPanel

A800 x 480

Ad80 x 272
Aa80 x 320
A320 x 240 or Less

LT16B8RBSENG 21 V
L]
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1.7 L T168 Uart TFT Display Controller

137. RGB Di spl ay Panel I nterface

iData frame for mat: Red: 5, Green: 6, Bl ue: 5
iSupported resolution ratio:

AA80 x 480

AA80 x 272 or Less

iTi ming of the interface signals is configurable
APol arity and pixel clock polarity is configurable

1.38. DMA Controll er

i32 independent programmabl e DMA controller channel s
iData transfebistsn 8, 16, 32

iSupport single transfer, Burst 4, 8,16 transfer, and
iSupport single cycle transfer

iSupport automatic transfer mode

iSupport LLI transfer mode
iFoll ow a fixed priority rule

1.39. Res et Functi on

il nternal power on reset circuit
iFive sources of reset:

APowe®mn Reset

AExt ernal Pin

ASoft ware Reset

Awat chdog Ti mer

AProgram Vol tage Detect Reset

iStatus fl ag i ntdhlemstte s eseurce of

1.3.10. Four Periodic I nterval Ti mer

i16-bi¢eunt er with modul us initial count" register
iSel ectable as free running or count down

il16 selectabbe&tpot®2scal ers

iSupport DMA interface

1.311. One Watchdog Ti mer

i16-bi ¢eunter with modul us
iPause opt ipoonwefrormoldoeve
iUp to 2000ms service ti me

initial count"™ register

LT16BRBDSENG 21 V
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1.7 L T168 Uart TFT Display Controller

1.3.12. One RTC Ti mer

iSupport | oading tiinmg nkatdattao famdn rseeacdbonds, minut es, [
iSupport alarm settings
TInterrupt sources:

ASe coMidnuHoauPgay i nterrupts

AProgrammabl e alarm interrupts

AlKZ 3RPEperiodic interrupts

1313. Three External Il nterrupts Port (EPORT)
iTEight Channels for each EPORT

iRising/falling edge select

iLow/ High | evel sensitive

[

‘'l nterrupt pins coptdigoasabl eOas gener al

1.314. Three Quad Seri al Peripher al Il nterface Ma
iSer-master operation

iDMA controller interface

iEnables the SSI to interface to a DMA controller ov
reqguests.

iClock stretching support in enhanced SPlI transfers

iData item ddDiidie)(edn tsd zEx2 of eiaxmdarataontrramlsfefr t he pr c
iConfigurable depth of the transmit and receive FIFO
is fixbdtat 32

iEnhanced SPIl support

iExecute in Place (XIP) mode support

1.315. Three Seri al Communications I nterface Mod

iFutlupl ex, stramtdtemr@®lr m ohNRZ) f or mat
iProgrammabl e 3Pbaiutds drualtoesdi(vi der) with configurable ov
ilnterrupt, polled operation
ATransmit data register empty and transmission compl
AReceive data register full
AReceive overrun, parity error, framing error, and n
Aldl e receiver detect
AActive edge on receive pin
ABreak detect supporting LIN
ARecei ve Data Match

iHar dware parity generation and checking
TProgr am@aib®-kei ¢ sO0-bli ¢ lsar acter | ength
TProgr amhaibtRkéi $tsop bits
iThree receiver wakeup met hods:

Aldle line wakeup

AAddress mark wakeup

AReceive data match

LT16BRBDSENG 21 V
|
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1.7 L T168 Uart TFT Display Controller

TAut omatic address matching to reduce | SR overhead:
AAddress mark matching
Aldle Iline address matching

AAddr®asch Start, Address Match End

TOptionrbailt s13break charabtes beerakathanattaélt detection
iConfigurabl e i dJseuplpeorgtingdelt,ec2t,i 4anp 8, 16, 32, 64 or
' Sel ectable transecéeteeroubhput pabarity

iSelectabl Retlutrl@Ar-bvérted (RZI) format with programmahb
ilndependent FI AQ® antarmitice eadiev é or

ASeparate conf i gufrekléa vika taaiis meyruke sft esr
AOption for receiver to assert requestt haefetdedif v@Oconf i
is not empty

1.3.16. One Canbus Controll er

TFul | i mpl ementation of the CAN protocol specificatio
Ast andard data and remote frames
AExtended data and remote frames
A0is8 bytes data |l ength
AProgrammable bit rate up to 1 Mbit/s
AContremltat ed addressing

i64 Message Buffers of zero to eight bytes data | engt
iEach MB configurable as Rx or Tx,measlslagseuspporting st a
ilndividual Rx Mask Registers per Message Buffer

r

I
i

I

ilncludes either 1056 bytes (64 MBs) of SRAM used fo
ilncludes either 256 bytes (64 MBs) of SRAM used for

I f

i

iTFull featured Rx FIFO with storage capacity for 6 r
iPower ful Rx FIFO I D filtering, capable of matching i
or 32 plintslals,(8ith individual masking capability

iProgrammabl e clockPsowuocel tlont def €A, ei ther bus cl o
iUnused MB and Rx Mask Register space can be used as

iLi soehy mode capability

iProgrammabhbhek| mopde suppettbpgratel bn

iProgrammable transmission priority scheme: | owest |LC
i Ti me St amp @baistesse eoomilng t i mer

i Gl obal network time, synchronized by a specific mess
iMaskable interrupts

ilndependent of the transmission medium (an external
iShort | atency time due topahoarbytmassagescheme for
iLow power mode

iHar dware cancellation on Tx message buffers

1.3.17. One Usb2.0 Full Speed Compatible Device (
iTSupports internal reference clock or external 12 MHz

i
iCompliant wialth &E8&d O0specchiipcaitnitoengrwattend omMHY modul e
iSupports FS (12Mbps) mode

iSuppopttso u8 eindplou ditrsg endpoint O

TAl'l endpoints excepti retnadrprod pitt &@n & almu Isku ptproarntsf er

TAl'l endpoints except endpoint O can be configured as
TEndpoint seonnauppdrtransfer

LT16B8RBSENG 21 V
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1.318. Two Pul se Width Modul ator (PWM)
'Four channel each PWM controller
'Programmabl e period

duty cycl e

' Two DEZade generator
Capture function

[

[

iProgrammabl e
[

[

T Pi be

ns can

1.3.19. AD CWi
iHi gh

t Ch& nnel

performance

Al20i t sb,i tds0, t Sbiotrs 6confi gurabl e

c on fpiugruproesde als/f ener al

resolution

AADC conver sigonf ¢hiimks2 rles®| ut ieonc ¢ nv MHZ ) ebniOtts8 Bree sfoolru tl
faster conversion times can be obtained by | owering
AProgrammabl e sampling ti me
AData alignmentdwi ahcbheéeténcy
ADMA support
TLow power
APLCK frecgumermbcey fedutew power operation while still
For exampl eonl¥e®dsion time is kept, whatever the fre
Await m@dewvent ADC overumdledw farpgduemdy oMIsCK
AAut o off mode: ADC is automatically powered off e
dramatically reduces the power consumption of the A
iTAnal og input channel s
A8 external analog inputs
ISt aorftonver sion can be initiated:
ABy software
ABy hardware triggers with configurable polarity
iConversion modes
ACan convert a single channel or can scan a sequence
ASingle mode converts selected inputs once per trigg
AContinuous mode converts selected inputs continuous
ADi scontinuous mode
ilnterrupt generation at the end of sampling, end of
of anal og watchdog or overrun events.
iTAnal og watchdog
iSingheded and -dnpbereomnfalburations Converter uses an
reference
13200 Two Analog Comparators

iTProgrammabl e
iProgrammabl e
TSupport
[
i

response
hysteresis

ti me

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

LT16BRBDSENG 21 V
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1.7 L T168 Uart TFT Display Controller

1.321. Power Management Unit (PMU

iSuppowthien 1.2V LDO with maximum | oad current 100mA
il1.2V LDO support two mode: | ower power, hi gh power

1.322. Programmabl e Voltage Detector

iProgrammabl e voltage detector

1.323. I nternal Oscill ator

i128KH=z hdoopci | |l ator c¢clock for watchdog and PMU
iPLL clock which can be used for system cl ock
i48MHz USB PLL c¢clock which can be used for USB SIE

1.324. Ext er nal Crystal Oscill ator
iUp to 20Mhz external crystal Oscillator clock which
i32.768Khz external crystal Oscillator clock which <ca

LT16BRBDSENG 21 V
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CV L T168 Uart TFT Display Controller

14.System Bl ock

- SPI
| BLE. ‘ | L] ‘ Device
J 3 A Y §
: : : TFT Panel
v v v
SCI #0 SCI #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
v v -
CanBus 1/o Touch Panel
Device Device

FiguBe System Block of LT168

Il cation Diagram

Uart
(TX, RX)

(Upgrade)

Fi gudeAppl i cation Diagram of TFT LCD Modul e

LT16BRBSENG 21 V
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2. Signal Description

21.l ntroducti on
LT168 is available in the foll owi
AQFN48 (&%6&TmhMmS
AQFNG68 (HIE&TmmM8B
22.Pin Assignment
B-8F
ECEE
zE 2z
3 8835 2EETFET
$Z%E555555855
O O OO®DO®DOHDMONDOOOOOHOMMDA
oW o ow oW ow
PGMIO / INT2[4]
QSCS1#
QSIO1[0]
QSICI[1]
=on B (F| EVETOP
QSIO1[3]
QSCK1
PGMCK / INT2[5] LT1 68A
VvVDD33
VvDD12

o = T O ©o~0%HN

8358 -EETESE
SYgEEEEZ33

< £ £ = g

T T =< g =z

TELSE ZZ

zzz=z 28

T < §§

'ln.

Fi gwlee T168A ( QFN48)
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packages:

INT1[7]

CANRX / INT2[7]

CANTX / INT2[6]
INT2[3]
INT2[2]
INT2[1]
INT2[0]

CLKOUT / INT1[0]

RESET#

PWM1[3]

PWMO[3] / QSI02[1]

PWMO[2] / QSI02[0]

Pin Assignment
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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
wem (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 OXSoTYrroNomEQ O
O8FX 555555009 2K88
SVSXEEEEEEEEZZO®
ANZZZZzZzZzZzZ D I
80\.\.\.\.\.\\.\. g
HEETEDND DR - =
oYZzzzzzzzz S5

= = = == =4 —E=

=a

o

FigRee T168B (QFN68) Pin Assignment
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23.Si gnal Properties Summary
Tab?-ESignal Properties

Name |[Al tern AIternLT1P6||LnTlZQty DirDDeifIza Pul I3 1 O Typ
scl (6)

RXD# I NT 2] - 19 29 1 I/ d | Pul I PBCUL1
TXDO I NT 2] - 18 28 1 I/ d O(H - PBCUL1
RXD1 I NT 2] - 21 31 1 I/ d [ Pul | PBCUL1
TXD1 | NT 2] - 20| 30| 1 I/ d O(H - PBCUL1
RXD2 PGMCK I NT 2] 4 4 6 4 1 I/ d [ Pul I PBCUL1
TXD2 PGMI O I NT 2] 37 57 1 I/ d [ Pul I PBCUL1
USB (2)

DP - - 1 1 1 |Anal]l Hi z - -

DM - - 2 2 1 |Anal]l Hi z - -
12C (2)

SCL GPI O_S - - 56 1 I/ g [ Pul | PBCUL1

SDA GPI O_S - - 55 1 I/ g [ Pul | PBCUL1
QSPI (18)

QSI 02 PwM1][ 1 - - 22 1 I/ d [ Pul Dl PBCD24
QSI 02 PWM1[ O - - 20 1 I/ d [ Pul Dl PBCD24
QSI 02 PWMO][ 3 - 14 19 1 I/ d [ Pul Dl PBCD24
QSI 02 PWMO][ 2 - 13 18 1 I/ d [ Pul Dl PBCD24
QSCK2 PWMO [ 1 - 12 17 1 I/ d [ Pul Dl PBCD24
QSCS24 PWMOJ[ O - 11 16 1 I/ d [ Pul Dl PBCD24
QSI O1] - - 4 2 6 2 1 I/ d [ Pul I PBCU24
QSI O1] - - 41 61 1 I/ d [ Pul I PBCU24
QSI O1] - - 40 60 1 I/ d [ Pul I PBCU24
QSI O1] - - 39 59 1 I/ d [ Pul I PBCU24
QSCK1 - - 4 3 63 1 (0] o(L - PBCU24
QSCS114 - - 38 58 1 (0] O(H - PBCU2/4
QS| 00 - - - - 1 I/ d | Pul I PBCU24
QS OO0 - - - - 1 I/ d | Pul I PBCU24
QS OO0 - - - - 1 I/ d | Pul I PBCU24
QS OO0 - - - - 1 I/ d | Pul I PBCU24
QSCKO - - - - 1 (0] o(L - PBCU24
QSCSO01 - - - - 1 (0] O(H - PBCU24
PWMO ( 4)

PWMO[ 4 QSI 02] - 14 19 1 I/ d | Pull D PBCD24
PWMO[ 4 QSI 02] - 13 18 1 I/ d | Pull D PBCD24

LT16BRBDSENG 21 V
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Name [Al tern AIternLT1P6ILnTlZQty DirDDeiflza Pul I3 1 O Typ
PWMO [ 1 QSCK2 - 12 17 1 I/ d | Pull D PBCD24
PWMO[ 0 QSCS2#4 - 11 16 1 I/ d | Pull D PBCD24
PWM1 ( 4)

PWM1 [ 3 - - 15 24 1 I/ d | Pull D PBCD24
PWM1 [ 2 - - - 23 1 I/ d [ Pull D PBCD24
PWM1I[ 1 QSI O02] - - 22 1 I/ d [ Pull D PBCD24
PWM1I[ d QSI O02] - - 20 1 I/ d [ Pull D 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 |Anal 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 |Anal Hi z - PVDD1AN
Al N[ O I NTO[ - - 6 1 JAnal 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]J Al N[ 3 - - 12 1 I/ d Hiz - PBCUL1
I NTO] Al N[ 2 - - 10 1 I/ d Hiz - PBCUL1
I NTO]J 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/ g [ Pul | 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 - PBCU2 4
I NT1] EBI _WHR TFT_V 34 52 1 I/ d O(H - PBCU24
| NT1] EBI Ry TFT_D| 35| 53| 1 /g O(L - PBCU2 4
I NT1] CLKOUT - 17 27 1 I/ d 0] - PBCUL1
Edge Port 2 (8)

I NT2][ CANRX - 23 33 1 I/ d [ Pul I PBCUL1
I NT2] CANTX - 22 32 1 I/ d O(H - PBCUL1

LT16BRBDSENG 21 V
|

© Levetop Semiconductor Co., Ltd. Page -19-



JLT168

Uart TFT Display Controller

Name [Al tern AIternLT1P6ILnTlZQty DirDDeiflza Pul I3 1 O Typ
I NT2] RXD?2 PGMCK 4 4 6 4 1 I/ d | Pul I PBCUL1
I NT 2] TXD2 PGMI Ol 37 57 1 I/ d [ Pul I PBCUL1
I NT2] RXD1 - 21 31 1 I/ d | Pul I PBCUL1
I NT2][ TXD1 - 20 30 1 I/ d O(H - PBCUL1
I NT2][ RXDO - 19 29 1 I/ d | Pul I PBCUL1
I NT2][ TXDO - 18 28 1 I/ d O(H - PBCUL1
Progr ammiomg ( 2)

PGMCK RXD2 I NT 2] 4 4 6 4 1 I/ d [ Pul I PBCUL1
PGMI O TXD2 I NT 2] 37 57 1 I/ d [ Pul I PBCUL1
CLOCEHK)

EXTAL - - 47 67 1 I/ g [ - P XWE 2R

XTAL - - 48 6 8 1 I/ g 0] - P XWE 2R
OSC32K - - 5 5 1 I /g | - PVDD1AN
OSC32K|] - - 4 4 1 I /g 0] - PVDD1AN
CLKOUT I NT1] - 17 27 1 I/ g 0] - PBCUL1
RESET (2)

RESET - - 16 25 1 - [ Pul I PI SUR
RSTOU I NT1] - - 26 1 I/ d 0] - PBCUL1
CAN )( 2

CANRX I NT 2] - 23 33 1 I/ d [ Pul I PBCUL1
CANTX I NT 2] - 22 32 1 I/ O(H - PBCUL1
EBI (20)

EBI oSl TFT_Pcl 1 Nnr5]1] 36| 54| 12 | 1/7d O(CH - PBCU2 4
EBlI R| TFT_D{ i nNT21]| 35| 53| 12| 1/ o(L - PBCU2 4
EBI RO TFT_HYy 1 NT4]| 33| 51| 1| 1/7d o(H - PBCU2 4
EBl _wWH TFT_Vv{ 1 nNgT2]| 34| 52| 1| 1/7d o(H - PBCU2 4
EBI D[|ITFT_RGHGPI O_D 25 35 1 I/ d [ Pul I PBCU2/4
EBI D[|ITFT_RGHGPI O_D 26 36 1 I/ d [ Pul I PBCU24
EBI D[|ITFT_RGHGPI O_D 27 37 1 I/ d [ Pul I PBCU24
EBI D[|ITFT_RGHGPI O_D 28 38 1 I/ d [ Pul I PBCU24
EBI D[|TFT_RGH GPI O_D 29 39 1 I/ d [ Pul I PBCU24
EBI D[|ITFT_RGH GPI O_D 30 40 1 I/ d [ Pul I PBCU24
EBI D[ TFT_RGH GPI O_D|] 31 41 1 I/ d [ Pul I PBCU24
EBI D[ TFT_RGH GPI O_D| 32 42 1 I/ d [ Pul I PBCU24
EBI D[ TFT_RGH GPI O_D - 4 3 1 I/ d [ Pul I PBCU24
EBI D[ TFT_RGH GPI O_D - 4 4 1 I/ d | Pul I PBCU24

LT16BRBDSENG 21 V

___________________________________________________________________________________________________________________________________|
© Levetop Semiconductor Co., Ltd.

Page -20-



1.7 L T168 Uart TFT Display Controller

Name [Al tern AIternLT1P6ILnTlZQty DirDDeiflza Pul I3 1 O Typ
EBI D[ TFT_RGH GPI O_D - 45 1 I/ 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 - 48 1 I/ d | Pul I PBCU24
EBI D[ TFT_RGH GPI O_D - 49 1 I/ d [ Pul | PBCU24
EBI D[ TFT_RGH GPI O_D - 50 1 I/ d [ Pul | PBCU24
Power Supply
VDD33 - - 45121, 2 P - - PvVvDD2I
vVDD12 - - 46 6 6 1 P - - P WR
AVDD - - 10 14 1 P - - PVDD1AN
VBAT - - 3 3 1 P - - P WR
VSS - - 49 69 1 G - - P WR
AVSS - - - 15 1 G - - P WR

Not es:

1. Th&edi gnal name i s the deltiapbsespgnal for the multi
2. "Default Dir" is rekeseepted"td dieaedsi dorafineut , " 0"
stands for Output High, "O(L)" stands for Output Low,
and pullup/ pul-dbloewah. i s al so di s

3. Al pullups and pull downs are disconnected when the

4., Out Pput MMepe:

, PBCU24R = GMQ@S eTroiut put pad with cont-wup) |l able inpu
, PBCUL16R = -€£M®OSSe Tout put pad with controllable inpu
slew rate,

, PBCD24R = &M@Y eTroiut put pad with enable controll e
down,

, PISUR = schmitt trigger enalpl,e controlled input peé
, PYDD1ANPR = VDD analog PAD with digital power doms
., PXWE2R = Crystal oscillator with internal resistor
, PVYDD2R = VDD power pad for 1/0O post driver,

., The suffix of cell means the drive strength and x
means the drive strength is 24mA.

5, These QSPI O signals are connected directly to the er

6. The control signals of the " EBI Bus" are dedicated
ot her GPI O pins

7. This Ibachk hther mal T Ipa&x .ofl tt hmursau rcd n(n\eE3/ GND)g di rect |

LT16BRBDSENG 21 V
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24.Si gnal Descriptions
This subsection provides a brief description of t
modul e section.
Tab?22ZSignal Description
) Pin Numbe ) ) _
Pin Nam Pin Description
LT168 LT168
SerCammunications I nterface 0 Module Signals (S
Receive Dat a
RXDO 19 29 This sagnbk contfheg 08 @Ide ias4
i npant be conGPIig@IrBe[dl ]Ja)s.
Transmit Data
TXDO 18 28 This siagnedle confhguB&thhasd
data oubpube c oGPfliC) NTOd ) a {
Serial Communications |Interface 1 Module Signals
Receive Dat a
RXD1 21 31 This <iagqinable conBChHarecdce
i nputor be coGPliCd R’IM&d ) as
Transmit Dat a
TXD1 20 30 This siagnole con$Clgurtedams
outpudar be coGPliQyRMTRY ) as
Serial Communications I nterface 2 Module Signal s
Receive Dat a
RXD2 44 64 This <iagqinable conBChHlredcdce
i np@RI Ol A ®]r) PGMCK
Transmit Dat a
TXD2 37 57 This siagnaodle con$Clgurtedams
out GPtI Ol RBIT4]) or PGMI O
CAN Modul e Signals
Receive Dat a
This pin is the receive pi
CANR X 53 33 Domi nant state is repres
Recessive state is repres:¢
This shgnal so BeI| @sN[EWh)e n
configured for Canbus opel
Transmit Dat a
Thi s pin is the transmit
CANT X 59 39 Domi nant state is repres
Recessive state is repres:@
This shagnal so BfI| @sy[devh) n
confi guwWaend ufsoroper ati on.

LT16BRBDSENG 21 V
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) Pin Numbe ) ) i
Pi n Nam Pin Description
LT168 LT1638
RGB Controller Module Signals
These signals are avandabdt e €oRGEB Tthyo@aBi ToF@T ypanel
TFT Pixel Cl ock
TFT_PCLK - 54 ) ) i
- This is pixel c¢clock used f{
TFToHi zont al Synchronous §
TFET_HS - 51 This is horizontal synchi
beginning of a new | ine.
TFTewti cal Synchronous Sig
TFET_VS - 52 This is syachiroalbus signa
beginning of a new fr ame.
TFTatbha Enabl e
TFT_DE - 53 i i i
- This is data enabl e signal
35, 3¢
ol 3STFT RGB Si |
41, 471 Frgnal s
TFT_RGB[1 i 44, 44Thi Reids Green and Blue da
47, 47§
50
External Bus I nterface (EBI) Signal s
The External Bus I nterface (EBI) is responsi blten
internalt heex$ eamad | 8080 Parallel M®DU EBdnelandL TTa&Y
8-bits -boirt s1 6EB I
EBI Chip Select
LT168 provides External B
36 54 . - . .
EBI _CS# MCU type di.gphliayspamal i s
External Bus I nterface (EI
EB| RS 2% - EBRegi Stedrect
- This signal is the regi st
EB RD# 33 - EBData Read Control
- This signal is the data r g
eal WM 34 - EBData Write Control
~ This signal is the data wi
25, 2Z77¢35, 36EBHigh Byte Data Bus
EBI D[ 15|28, 29438, SSTh d . | dr i
31, 4 a1, ! ese ata signals are roi
43, 44EBLow Byte Data Bus
EBI _D[ 7: - 46, 4]1]These data signals are av
49, Yare udged vteo MCU type displ
Uni ver sal Seri al Bus Module Signals (USB)
Dp 1 L USB Data Positive
This signal is used by t hg
USB Data Negative
DM 2 2 . . .
This signathé sUSBemodyl e.

© Levetop Semiconductor Co., Ltd.
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Pin Numbe
Pin Nam Pin Description
LT168 LT1638
| 2C Modul e Signal s
I 2C Clock
SCL - 56 This sagnhé confhiegur2eCd cd so
or be conGPlgOred as
| 2C Dat a
SDA - 55 This shagnhbk contfhiegulr2ec daast
or be conGPlgOred as
Quaderi al Peripheral I nterface Module O (QSPI 0)
The QSPI O are wused for embedded FI ash. These si
directly.
QSPI 0O Master I nput/ Out
QS1 OO0 3: - - These signals are the seri
QSPI O in master mode.
QSPI 0O Master Chip Select
QSCSO0O# - - This signal is the chip s
master mode and | ow acti v
QSPI 0O Master Serial Clock
QSCKO - - This signal is the serial
master mode
Quad Seri al Peripheral I nterface Module 1 (QSPI 1
QSPI 1 Master I nput/ Out
42, 4162, 6] . .
QSI O1] 3: 39 509 These signals are the seri
QSPI'1 in master mode.
QSPI 1 Master QuhtipputSel ect
QSCS1# 38 58 This signal is the chip s
master mode and | ow acti v{
QSPI'1 Master Serial Clock
QSCK1 43 6 3 This signal is the serial
master mode
Quad Seri al Peripher adQSPhegrface Modul e 2
QSPI 2 Master I nput/ Out
These sairgenalhe serial data
0S1 02[ 3: 13, 1‘22i82(QSP|2 in master mode.
) These scagmahbésso be dEOMLI[
PWM1[ 0], PWMO[ ®hen PWMD [ 2as
QSPI 2.
QSPI 2 Master Chip Select
This signal is the chip s
QSCs2# - 16 master mode and | ow acti v
This sagnal so be RWMOI[wllen d
confi gs&xSePd 2.

LT16BRBDSENG 21 V
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Pin Numbe
Pin Nam Pin Description
LT168 LT168

QSPI 2 Master Seri al Cl ock

This signal is the serial
QSCK?2 - 17 master mode.
This sagnal so be RWMOI[wllen d
conf i g&xSePd 2.
Edge Port O Signals
I nterrupt Il nput
9 8 13, 1|These bidirectainomael csHErEg ey
INTO[7:qQ ' “~'|7, 12|external interrupt sourcej;
8, 6|These sciagnn aalssoon fhieg tArl Nd W B
not condd gueedupt sources

Edge Port 1 Signal s

24-, 3|34, 2q!nterrupt I nput

I NT1[ 7:(q 33- 3 51-, S5|These bidirectainorbel csHEef ey
35, 1 53, Jexteirmmérrupt sources or (

Pul se Width Modul ator O Signals

19, 14§These sciagnnales casf ieguohed P
16 or GPI O.

Pul se Width Modul ator 1 Signals

15, 1424, 23These sciagmn ales casfieguhed P
12 20 or GPIl O.

PWMO[ 3: 0| 11---

PWM1[ 3: 0

Anal-to@pi gi t al Converter Signals

Anal og I nput

1|These analoagn shgnadrsf IAPCr 4
7, 12]lchannel s.
6

These sciagnnallsso be IcNTdE[wWh:a
not condsagaled input.

Al N[ 7:0

Programming Debug Signal s
Test Clock

PGMCK 4 4 6 4 This input signal is the t
Programming debug | ogic.
Test IIDmpwat/ OQut put

PGMI O 37 57 This input/output signal
testing instructions and

Clock Signal s

Fast Oscillator Pad Input
EXTAL 4T 67 The signal is the input of
Fast Oscillator Pad Out put
XTAL 48 68 The signal is the output f
32.768Khz Oscillator Pad |
OSC32K_X ° ° The signal B2 . UB®Kicap Utat of
32.768Khz Oscillator Pad
OSC32K_X 4 4

The signal 3Xx. tth@Kmault lpator

LT16BRBDSENG 21 V
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Pin Numbe
Pin Nam Pin Description
LT168 LT1638
Clock Out
CLKOUT 17 27 Thfs o.utput signal refllecl
This siagnal so be IchhIWihGgur
configsrledck output.
Reset Signal s
Reset In
This Hhowi veput signal i s
requelsde srei gnapll awciel It he CPU
RESET# 16 25 mode with default settinfgo
t hreegi sttehratmicthsr eset by PO
0 ExterRealssert
1 ExtermRraésert
Reset Out
This -howi wvait pubdisd#dtaeas t h ¢
reset controller has reseft
RSTOUT - 26 0O = Chip is at reset st i
1 = Chigpreéesemodstatus
This siagnal so be IchDIWindgunr
configsrescet output.
Power and Ground Signal s
These signals provide system power and ground t
current capability. Al hapewardeguppky bypagsaf £ ama
nNnoi se suppression.
3.3V Power
VDD3 3 45 21, qThis signal supplies 3.3V
and LDO.
1.2V LDO Output
Thils2V LDO output signal
vDD12 46 66 oft he core Il ogic. l1uF cer
required to externally cqd
VSS.
Thi s signal supplies 3.3
AV DD 10 14 modul e.
VBAT 3 3 This signal supplies batt ¢
This signal supplies 3.3V
1) 1)
VSS 49 69 I/ O pads and LDO.
This signal supplies 3.3V
AVSS ) 15 Anal og Modul e.
Not(el:Thi s tthheer maaln dp allegstounded W¥BEBeot.WMaMBoing PCB | ayout

to attention to the sol der.i surface de

| s

need
det ai

pay ng

LT16BRBDSENG 21 V
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25.LT168A vs. LT1688B

Tab?2-LT168x Comparison

Function
Items Description LT108A L 71688
RGB Interface - - ( 4 84\C/B 0 ma
. \%
S — 16bit 8080 Interface - - (8&B0 ma
8bit 8080 Interface (4 &3\(42 0 ma (4 83\(/2
QSPI Panel - - \%
Core 32bi RSC 32bi RIsSC
Speed 200 MHz 200 MHz
MCU Core & Flash Capacity 512KB 2 MB
Memory SRAM Capacity 256KB 256 KB
Display RAM(Y 512KB 51 2 KB
External PSRAM - - \%
Uart Port V x3) V x3)
SPI I/F vV x1) T
QSPI IF V x1) V xZ)
USB 2.0 \% \Y
SD Card Y Y,
Other Interface FU Ot vV R) VR)
Can Bus V x1) V x1)
ADC Input V x4) V x§ )
RTP I/F \% \%
CTP I12C I/F V V
GPIO vV xX0 V xX9)
RTC V V
Ul_Editor-11 \% V
Ul_Emulator-II \ \%
Appliaction and USB Port Upgrade v v
Upgrade Uart Port Upgrade \Y \Y
SD Card Upgrade V \%
Support 2" Develop \Y \Y
Power and Power 3.3V 3.3V
Package Package QF Mt 8 QF N6 8

Not e T(hle) Di splay RAM can be ,uswhieamst hdenmama muSsRAMNT
SRAM is up to 768KB.

LT16BRBDSENG 21 V
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3. Hardware Interface

31.Host Communication I nterface
LT168 is designed to communicate with the Host MCU thr
user manual for communication protocol and related set
Host MCU LT168x
RX TXD1
X »| RXD1

Fi gwBle UART ConnectlToln6 &x tavece nHost MCU

322 TFT LCD Panel |l nterface
LT168 provides an ExternaTFBupanealbe awiatek @GBBIO) i ho edrf ae
of this parallel interfaceciadrevedkiot 8/plat M ptanse® bi t
wher ea868A canspdariaviel e8lb iM@UTypea nreed fser ence connecrtiigaurse ar
32 anddUs8ing this interface TFT panel, LT168B can suppor
LT168A 8Bit MCU Type TFT Panel

EBI_CSH# » /CS (i ind

EBLRS " RS TET BOREESH

EBI_RD# » /RD High Performance Uart TFT Controller

EBI_WR# * /WR F ieveror

LT168A

EBI_D[7:0] |« P D[7:0]

R o ik o BF o TiE o (T

LCD_RST# > RSTH#

Fi gwBRe T1A8Co0nNnn eBbti M&U Panel

LT168B 16Bit MCU Type TFT Panel
RALSE
EB|_CS# > /CS alzvﬂnpszmlmn.
EBLRS "= TFT S OREHS A
EBI_RD# » /RD High Performance Uart TFT Controller
EBI_WR# * /WR & everor

LT168B

EBI_D[15:0] |« P D[15:0]

R o i o (57 o TS o U5

LCD_RST# » RST#

Fi gwBBdT168B ConblicM€EUoPanel

LT16BRBDSENG 21 V
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The LT168B is also available in RGB LCD interface mod
bel ow. The external PSRAM in the figure yourwasrt vtea & oh
richer display effects such as image overl Hdgtlkyba8 R an
supports RGB panels with maximum 480*480 resolution.
LT168B RGB Type TFT Panel
TFT_PCLK N Judiies i
TFT_DE *| PE TFT RORBAITA
TFT_VS > VSYNC High Performance Uart TFT Controller
TFT_HS »| HSYNC F oo
LT168B
R[4:0]
RGBI15:0] |4 > S[[:::g]] B o i o (557 o TiS o 10
PSRAM
QscK2 »l CLK
QsI02[3:0] |e¢ »| DIO[3:0]
Qscs2# s
CSS1604L
(16Mbit)
FigwBide Tl688nnect to RGB Type TFT Panel
TabB8EThe differences offah@ll6®&Bt hoor RBBt hout PSRAI
RGB RGB 8/ 16bit N
Resol ut
48R0272 4810480 80x480
Funct i Withd With| Witho Wi th|] Witho With
PSRAM PSRAM PSRAM PSRAM PSRAM PSRAM
Page bu Not Not
fefres Suppol Suppo Suppao Suppo Suppo Suppo
The si z¢
I i mi t di| 480 x 480 X 200 «x 480 x 3D XD 80 x
PNG ove
Di spl ay N
ot
Z1l P Suppo SEOto Suppo SEIOtO SBIOtO
compres| Suppo pp PP pp
Di spl ay Not Not Not Not
slidin Suppo Suppo Suppo Suppo Suppo Suppo
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There is also a kind of TFT panel wiTthhksOSdP 1o fi npaemrelacree
di spl ay <chi p -stpe epdr o@3 Rile shii ggnha | and constantly refresh
good use effect. The LT168B also supports this kind of

LT168B QSPI Type TFT Panel
RRESHE
QSCSZ# » /CS auumpsemlmn.
ek *| CK TFT @ORBEISH
QsSI102[3:0] ‘ > D[3:0] High Performance Uart TFT Controller

Fievero

ETOP
LT168B

SDA
SCL
LCD_RST#

SDA
SCL
RST#

Yy v

FH o 8L o 7 o THE o U

A 4

FigBHhe T168B Connect to QSPI Type TFT Panel

3.3.QS P FI ash I nterface

LT168 has two setsapndn &S Pcfooninnehtg@a feaxd ees ,n a | QS PI FI ash.
Fl ash is used to store images, aHombt M@BWs cahostesdagom
request LT168 to retrieve the data from the QSPI FIl ash
for dirTepl avhatrean be programme8Pt oFidy sheewearealnarheans . Pl e

Ul _Edlilt ouuser manual for more detail. Another set of QSF
devices. See Section 3molr2e SdPelt/aUdalr.t I nterface for
LT168x QSPI Flash
QSCK1 CLK
QSCS1# CS#
QSI01[3:0] | » D[3:0]

Figwwe T168x Connect to QSPI Fl ash

LT16BRBDSENG 21 V
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34 Touch Panel |l nterface
LT168 has an ADC analog input and | 2C interface that ca
touch Ymorelreceiving the touch information, LT1BBe wi | |

refer encesarrcahse nfactisgico w

LT168x

AIN[5] e

Resistive Touch Panel

AIN[7]

AIN[4] fe—"

AIN[6]

Figw7ee T168x Co

X+

Y+

nnect to Resistive Touch Pan

Capacitive Touch Panel

LT168x
SDA >
SCL >
CTP_INT
INTO[5]
CTP_RSTH#
INTO[4] = >

Fi gwBB8eT168x Co

35.Cl odknt er face

SDA
SCL

INT
RST#

nnect to Capacitive Touch Par

LT168x needs an external 12MHz Crystal Oscillator as t

LT168x

12pF

|
Co ]
[] 12MHz
12pF T 1mMa
1 (or NC)
1

EXTAL

XTAL

Fi gBOeEXt e

Ch@l€krcui t

LT16BRBDSENG 21 V
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36Backlight Control Circuit

LT168 uses PWM1[b3ac ktloi gphrto vciodit ra® WMS i ¢g hal
panel backlight. Tharaeffeotethecw schemati c

+5V
-I__f\’\’\’\ VIV ® ¢ LEDA
10uH/1A
0

can be wused

BEAD B340A

600R100MHZ —— |
22uF o0V
2uF/50V . 1uF
—1_ 6 11
IN LX
2

OVP  GND —

100R
BLEWM A AN 41 BN FB |2
HP2302D '
10K 12R 2R

n

LEDK

Fi gWBA&®O®TFT LCDklIBiaght Circuit Example 1

LEDK2

¥

512300

Fi gwB1dTFT LCDklIBiaght Circuit Example 2

LT16BRBDSENG 21 V
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37.Can Bus I nterface
LT168 provides a CAN Bus interfacengThe reference sche
+5V
T CANH
, ®
U4 _”
CANTX ; 0 s g; o 0°F
GND CANH —2
: 120R
R —vcc canL 8 g mh
R VREF 2— S0pF
1 TTaTosot v 118
CANL
GND GND

Fi gBileCanbGbsrcuit Exampl e

38 Audi o I nterface
LT168 wuses PWM1[ 2] to provi de-"amORaNi g | oagh i scchu ncda no ubtep uuts e
pl ayback or to push a buzzer. iTnhge reference schematic
_5‘"
|l
I
4TuF
—_— L00R
®
100K 1
2
VAR
— 2o3d BUZZER
(Speaker)

HORN

58050

100K

Fi gB18Audi o Out put Application Circuit

LT16BRBDSENG 21 V
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39.Re al Ti me Clock Circuit

LT168 contains RTC ( RleoalutTiilmez eCltohcek )RTith,s iade3.2. 768
The reference schematic is as following:
LT168x
VDD 3.3V
BAT54C
12pF/NC !
}T 0SC32K_XI VBAT
12pF/NC = Battery
0SC32K_XO IO LuF I(n ~3.6V)
32.768KHz
Fi gBILedRT@pplication Circuit
3.10. Reset I nterface

There are two hardware reset sources for LT168,
TPower on Reset

TExternal Reset Pin (RESET#)

LT168x

vDD 3.3V

tﬁ 10K
SW

EIT_ 0.1uF

RESETH#

Fi gBl&Ext ernalCi Resett

LT16BRBDSENG 21 V
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To avoid internal

reset instability caused by power f|
environments, it is recommended to add a dedicated res
LT168x
MCU_3.3V
MCU_3.3V Ui = R60
R58 . Gno T g“‘c
0o W e RESETE RESET#
SGMB09-RXN3LTR(2.63V) ;TN —Lcsz
ost R59 f’hg NC
mﬂnF:|: 100k Q 2
L 2l
Fi gBrl&éAddedi caResedhiRef er eCncrecui t
3.11.

USB nterface
LT168 provides a USB i
a PC for

nt er f alchea swiUtSIBB U B eSIfaawwee fcuamc tbhieo ru
updating the internal
Ul _Edlilt ourser

MCU program of LT168, a
manual for more detail.
LT168x
vop USB Interface
T— VDD
DP fe—— —»| D+
100
XTAL DM e }—— D
100
VSS GND
EXTAL

Fi gBI1&LT168x

Connect to USB Connector

LT1BRBSENG 21 V
___________________________________________________________________________________________________________________________________|
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312. SPlI/ Uart Interface
In addition to the necessary pins for
component s. I f QSPI 2 is connected to
di splay i mage materi al st ofrordatthae MU ctho
of data processiUnag.t Thnet errefsatc eosf
moduyéttc. The referenceisghematic is as
LT168x QSPI Device
QSCK2 CLK
QSI02[3:0] DIO[3:0]
QSCS2# CcS#
UART Device 1
T*DO [* RX
RXDO P

TXD2
RXD2

UART Device 2

Fi gWBLBEXt ensi on

RX
TX

for SPI

LT16BRBDSENG 21 V
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4. System Memory Map

41. 1l ntroducti on
Thembedded memory aofl bBHUB6 &sar enalpi sted bel ow

AUp to 128M Bytes of External SPI/ QSPI FI ash Memory

A512K Bytes or 2M Bytes of Internal QSPI FIl ash Memor
A8B8K Bytes of I nternal Boot ROM Memory

A768K Bytes of Int-AcoebsSMambcyRABRAM)

iISystem RAM: the Upper 256K Bytes and Address Range
iDi splay RAM: the Lower 512K ByQ@&4@he0o Address Rang:¢«

Alnternal Memory Mapped Registers

42. Address Map

OXFFFF_

Core Regi
OXEO0O0O _

OX8FFF_
0x8000 _

fal

QSPI 2 FI

OX7FFF_

SPI1 FI g
0x7000 _ Q )

OX6FFF _

SPI1 0 FI
0x6000 _ Q

fal

O0x40FF_

Register
0x4000 _

OX2FFF_

EB (808
0x2000_

0x008B_
0x0080 _

I nternal

0x0000 _
0x0000 _

ROM

Fi guleAddr ess Map

The LT1686s Register Map and SPl 6s Address Map are sho

LT16BRBDSENG 21 V
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Tab#-ERegi ster Address Location Map

Ma x i my

Base Add Si ze Usage Modul e
0x4000 _ 64Kby[Direct MemdcrontAodd=egs (DMA(
0x4001 _ 64Kby[Chip Configuration Modul e
0x4002 _ 64Kby|Reset Control Modul e ( RCM)
0x4003_ 64Kby|[Cl oxkd Pe&€wetMood u(lEGL KPWRM)
0x4004 _ 6 4Kby|Programmable I nterrupt Tim
0x4005 _ 64Kby|[Programmable I nterrupt Tim
0x4006 _ 6 4Kby|Programmable I nterrupt Tim
0x4007 _ 64Kby|[Programmable I nterrupt Tim
0x4008 _ 64Kby|[Seri al Communication I nter
0x40009 _ 64Kby|[Seri al Communication I nter
OX400A_ (@ 64Kby|Anal og Comparator 0 (COMPO
0x400B_( 64Kby|Anal og Comparator 1 (COMP1
0x400C_(@ 64Kby|Seri al Communication I nter
(

0x400D _ 64Kby|[Pul se Mddulhat or 0 ( PWMO)
Ox400E_(@ 64Kby|Pul se Width Modul ator 1 (P
OXxX400F _( 64Kby|Edge Port Module 0O (EPORTO

0x4010 _ 64Kby|Edge Port Module 1 (EPORTI1
0x4011 ( 64Kby|Analttodi gi t al Convertor (AD
0x4012_ 64Kby|[Ef uGentr ol Modul e (EFM) an
0x4013_ 64Kby|[WatchDog Ti mer (WDT)
0x4014 _ 64Kby|[Real Time Controller (RTC)
0x4015 _ 64Kby|l ntlenrt egrated Circuit (I 2C)
0x4016 ( 64Kby|USB2. 0SFaudd Devi c é USBIC) r ol
0x4017 _ 64Kby|[Crossbar( XBWR)c h

0x4018 _ 64Kby|[Externhht ByEBic e

0x4019 _ 64Kby[|CACHE Modul e (CACHEM)

0x401A _( 64Kby|RGB Con{ RGBC¥r

0x401B_(q 64Kby|Bl ender Controller (BLDC)
0x401C_(q 64Kby|CANBus Controller (CANBC)
O0x401D_(q@ 64Kby|Edge Port Modul e 2 (EPORT2

0x6000 _ 64Kby|[Synchronous SerialQ3mitcerf a
0x7000 _ 64Kby|[Synchronous SerialQ3mltlerf a
0x8000 _ 64Kby|[Synchronoust Sef aatQ2PI(B5SI 2

OXEOOO_( 4Kbyt|Embedded I nterrupt Control
OXEOO0O_1 4Kbyt|Embedded Programmabl e Ti me

Not e:
See modul e sectoiforhowf onrucdhetodi lemch bl ocikntgos aldelir eg s @ e
outside the module memory mapsQanocBl §8600he Or66C¥FE
be responded to and wil/l result in a bus monitor tr

LT16BRBDSENG 21 V
|
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5. Electrical Characteristic

Thichappreavi des the el ectrical c harLarcltée8r i sti c parameter .

51.Absol ute Maxi mum Ratings
TabbEAbsolute Maxi mum Rating

Symbol I tem Range Uni t

Vb33 Power Supply -05~4. 6 \%

Vi N | npMiotl t age Range|-05K VDD 3+305. \%

VouT Out pywtl t age Rangq-05K VDD 3+305. \%

Ppb Power Dissipatio 300 mWwW

Toprr Operation Temper -4 0 165 ¢

Tst Storage Temper at 55 0 15 ¢

TsoL Sol dering Temper 260 ¢
I f the |l oading to the chip exceeTasbbthtiet anbasyo | rue seu Inta xii Mmu
damage to the chip. Although the chip contains circuit
apply mor e volhtiggetsh ann tthhee val ues rated in the table.
mean that the chip functions properly under these cond

52.DC El ectrical Speci fication

Tabb2z | O Static Characteristic (3.3V)

I tem Sy mbol Mi n Typi c Ma x Uni t
| Gupply P VDD3 3 2.97 3.3 3.36 v
I nput Hi gH Vi H 2.0 - VDD33d . v
l nput Low Vi L -0. 3 - 0.8 \%
Out put Hig Vor 2.4 - vDD33 Y,
Out put Low Vo 0 - 0. 4 Y,
Il nput LGurkra h N - - 1 uA
Pu-Up Resi RPU 33 41 6 2 Kq

Pu-DbwResi s RPD 33 42 6 8 Kq

Tabb& Power Characteristic

I tem Sy mbol Mi n Typic Ma x Uni t
Chip Powg¢ vDD33 2.97 3.3 3 .36 \Y,
ADCPower | AVDD 2.97 3.3 3 .36 \Y,
Chip Core
(LDO 0O/ P vVDD12 1.1 12 13 Y
RT®ower VBAT 2.7 3.3 3.6 \Y,

LT16B3RPSENG 21 V
L]
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53.El ectrostatic Discharge (ESD) Protect
Tabb4& El ectrostatic DiChamarcderRPrsdtiecti on
ESD Test Sy mbo Ma x Uni t Ref erence St ar
Human Body HB M 4000 Y ANSI / ESDA/ JEDERXL T
Machine M MM 200 \Y JEDEC JEASIDI2®2M 10
Charged Dev CDM 800 Y ANSI / ESDA/ JEDER?2 2
Latch Up LU 200 mA JEDEICESD78-E0Q2 @FO
NotWhen perfor nsionlgd emaingals recommended that personnel a
with-saatic. For exampl e, appropriate temperature and
equi praea#st ati c workbench, and webtahgcpwréséehnhnsestrwpariegy
54.vDDPower Up Ti ming
When wusi ng xt hiet LiTs 6i8mportant to pay attention to the ¢
must maintain a wa4Q0mg ati mehef) aat |tehdesagiemeN)B.f Ato wtehr e
same time, tddeorfi ¥ODBiIBomémr @Mma/l operating voltage shoul
operating voltage range must be reached within 500ms.

properly.

Tabb®mVDPower Clpracteristic

I tem Sy mb Descriptiof Min| Nom.,[ Max | Uni
The rise time
Rise Ti TR fromo/ the norm - - 500 ms
vol tage
. : The retention.
Wai t Ti| Twar T before Power Of 400 - - ms
at Teld pin VDI i i
VDD nput Vi i nput vol Pawe | 200 mV
VDD nput VH Nor mal Op/edaaigﬂ 2.9 3.3 3.6 \%

LT16BRBDSENG 21 V
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* i TWAIT i TR i
VDD33 i : :
vy k| ! S
Power Off i i ‘/Power On
Vi i i
' Time

Tl
Fi g btl:evDD Power up Timing Requirement

LT16BRBDSENG 21 V
|
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6. Application Circuit
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7. Package Information
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TabV-ELT16B&ckage

Paramet er

Symbo Min. Nom. Ma x .
Total Thickness A 080 085 090
Stand Off Al 0 0.02 0.05
Mol d Thickness A2 - - 0. 55 - -
L/Fhickness A3 0. 203 Ref
Lead Width b 0.19 o0.2]| o0.25
) X D 6 BSC
Body Si ze
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 . 4 0.5
Lead Tip to Expose K 0.7 Ref
Package Edge Tol er aaa 0.1
Mol d FIl atness ccec 0.1
Coplanarity eee 0.08
Lead Offset bbb 0.07
Exposed Pad Offset fff 0.1
NotWhen [ ayout HGByr maTlFR&HhA bEoomeeedtbstgr ound .
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72.LT168B - 8)FiNn)
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Section .3 f ogrr oPuOBEer mat i pagdof
Tab7-2 L TBIP6a8c k age Par ameter
Mi I I i met ef Mi I I i met er
Sy mbo Sy mbo
Mi n] Nom.[ Max Mi n Nom.[ Max
A 080 085 090 Ne 6. 40BSC
Al - 0.029 0.0 L 0.3 0.4q 0. 41
b 0.1 0.2¢ 0. 21 K 0.2 - -
b1 0. 14REF h 0.3 0.3% 0. 4
c 0.1 0.2 0. 21 h 1 0. 04REF
D 7.9 8.0( 8.1 h 2 0. 10REF
0.40BSC D2 5.39 5.49 5.5
Nd 6. 40BSC E2 5.39 5.49 5.5
7.9 8.0 8.1
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|
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73.PCB Design for Ground Pad

The LT168 is
to achieve be
surface of th

available in a QFN package with aorgderund
tter heat dissipation and reduce the ris|
e

PCB on the bottom pad of LT168 into four
l aying outAndhd heCB.pacing between each soldering surf;
i ncomplete soldering caused by the PCB using a compl et
than the size of the LT168 pad, cor cahskehpyl dehgr matt b
the chip pad after soldering cooling.
The correct PCB pad |l ayout is shown in t

he f
is the ground pad at the bottom of the LT168, and
Each pad has 1~2 vias grounded.

v

Fi gwB3ePCB Design Recommendation for thel)LT168B Bot

LT16B3RPSENG 21 V
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v

Fi gwide CBDesi gn Recommendation for the LT168B Bott
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