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1. LT165 7148

1.1. EFET

LT165 2—HRIHEAASIEERY Uart BBOREHICH, ERERRA 32bit RISC U5, FEAIHEEHERM
Uart B8OI&ER, 1E=in MCU EdERaEiE SR ZrSERRE TFT FIASESS TFT F LAY
&% (Driver), LT165 POEBRE(4N B IREFFRATSEREISANENTIEE, REBIAZIRERNETERNR bR TR MCU
SRR ERAOETE), LT165 ST3FnyiE 320%240 LAMRY 8 A0 MCU . 862 SPI 58RI TFT LCD FF,

LT165 AEBAYESAENA 150MHz, &7 32KB SRAM, FRTHRMHESREN, tiRH— QSPIFlash &0, AR
ERIEEUiEFAESMEB SPI Flash BIR2KAB. BlR. shEHER., LT165 AlLAELE RS ARNEOFFAIR
4 (UI_Editor). #&E44 (Ul_Emulator), BRI TR0 Ul B RFREAF A, B Eniees
FEERER. GIF IEER BAERER. HEXRER Bx. XEFEER. PWM (DMAER) SHEEHR, &
FEEMEEENSTERFIRR, RTIRARTEI,, XiEgEE TFT SR ARERR. ok, LT165 iRt
55— SCI (Vart) EOJLUERNIEF#&bkay, WiFi 5k, tBBEHE CanBus, UGN AIN, PWM R INT
RO, AERAMEMAED, XUBEREREE 10 &0, FERE® RTC i, FERIThEEEINT &
OFSCRASERTE, CHREERESEIRERITTSMNA. LT165 JLSHSF AR~ S2HRERINA, B
BRIFESIRSRIMENEL.

EZNEEFEmL, LT165 BalLUSERD &IRMEAERM MCU, BEER TFT B/RII8EH—F LT165
5ehk, ERIRTRYREIFEESREROPERTFT-LCD BB FRLE, MARRNRECE "M, S8~
MR, IR, AERFRRERER MCU XSHRE, AINATEIV\EEFERIERERE. FHEHIR
&, Dl=dik. BFYEE. MRS, MNBE, MAESR. NEUIIRE. REIRE. KER. HHEREMA.
MR ARIEE M.

LT165 MT{EMZFESILX 150MHz, JRESEE/9-40°C £ 105°C, T{EEEN 3.3V, LT165 BN EEERN
BS, T

%= 1-1: LT165 B2

B2 ED I SRAM TFT Panel
® 8-bits 8080 MCU #[ TFT F
o SPIEOTFT &

LT165A QFN-40 32KB

LT165B TSSOP-30 32KB o SPIEZOTFT B

LT165_BFDS_CH / V1.0A
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I:rLEVETOP CrLEVETOP

LT165A LT165B

LT165A LT165B
QFN-40 (5.0*5.0 mm2) TSSOP-30 (7.8*6.4mm?)

1-1: LT165 $MRE

1.2. AERFEIRE

32bit
RISC Core

Hod dms

IP
QsPI0 Sﬂ;m EBI Interface i
ADC |4¢—>»
WDT
FIRC POR/LVD
T ry 12C [ CANBus
Y Y
Clock
Gen. Reset PIT*2 [¢—>» SPI1
| [
| ¥
‘ | [ | | h
Y M Y | Y

SPIO m RTC EPROT* 2 sCr-2

1-2: RERARE
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1.3. IhsEiR BB
1.3.1. 32-bits RISC - FESERI#%

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

16 entry 32-bit 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-bit x 32-bit hardware integer multiplier array

3~13 cycles hardware integer divider array

1.3.2. 32K Bytes SRAM A7F

® Single cycle byte, half-word (16-bit), and word (32-bit) reads and writes

® Two segments for improving performance at certain application
> System RAMO: 16Kbytes and address range from 0x80 0000 to 0x80 3FFF
» System RAMT1: 16Kbytes and address range from 0x80 4000 to 0x80 7FFF

1.3.3. 6K Bytes ROM E

® Single cycle byte, half-word (16-bit), and word (32-bit) reads access

1.3.4. 2K Byte SiEERF

® 2-way set -associative organization

® Two AHB bus interfaces, a master and a slave interface

1.3.5. MRSl HlIzR (EBI)

® Programmable wait states -up to 256 wait states can be programmed before the access
terminated

One programmable asynchronous active-low chip selects.

Programmable chip selects wait cycle

To interface with various panels, up to 256 chip selects asserted cycle can be programmed.
Programmable read/write asserted cycle

Programmable read/write negated cycle

Support 8 bits port size.

Support 8080 standard bus

LT165_BFDS_CH /V1.0A
.
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1.3.6. EIEAFEFIUSHIZEEIR (DMA)

® 16 programmable channels to support independent 8, 16 or 32-bit single value or block
transfers

® Support of variable sized queues and circular queues

® Source and destination address registers independently configured to post-incrementor
remain constant

® Each transfer initiated by peripheral, CPU, periodic timer interrupt or DMA channel request

® Peripheral DMA request sources possible from QSPI, QADC

® Each DMA channel able to optionally send interrupt request to CPU on completion of single
value or block transfer

® DMA transfers possible between system memories and all accessible memory mapped
locations including peripheral and registers

® DMA supports the following functionality:

Scatter Gather

Channel Linking

Inner Loop Offset

Arbitration

Fixed Group, fixed channel

Round Robin Group, fixed channel

Round Robin Group, Round Robin Channel

Fixed Group, Round Robin Channel

V V. V V V V V VYV V

Channel preemption
» Cancel channel transfer
® Interrupts — The DMA has a single interrupt request for each implemented channel and a

combined DMA Error interrupt to flag transfer errors to the system

1.3.7. S(ui=hIzERIR (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 last reset

LT165_BFDS_CH/V1.0A
L]
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1.3.8. AIfRIERERTAIZEELR (PIT)

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

® 16 selectable prescalers — 20 t0 212
® support DMA interface

1.3.9. &I JAIER (WDT)

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

1.3.10. RTC Bd%$ (Real Time Clock)

® Support loading time data to and read 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

1.3.11. SMERRBMZEHIHRIR (EPORT)

® Eight Channels for each EPORT

® Rising/falling edge select

® Low/High level sensitive

® Interrupt pins configurable as general-purpose I/0

1.3.12. BRIFIEOIER (SPI)

Master mode and slave mode

Wired-OR mode

Slave-select output

Mode fault error flag with central processor unit (CPU) interrupt capability
Double-buffered operation

Serial clock with programmable polarity and phase

Control of SPI operation during doze mode

Reduced drive control for lower power consumption

LT165_BFDS_CH/V1.0A
L]
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1.3.13. FLHRTIEO (SSI/ 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 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

1.3.14. BRARLILALEE (SCI/ UART)

® Full-duplex, standard non-return-to-zero (NRZ) format
® Programmable baud rates (13-bit 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

YV V V VYV V

Break detect supporting LIN

> Receive data match

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

Three receiver wakeup methods:

> 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-bit break character generation / 11-bit 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 (RZl) format with programmable pulse width

LT165_BFDS_CH /V1.0A
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® 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
receive FIFO is not empty

1.3.15. CANBus 55122

® 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

16 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 288bytes (16 MBs) of SRAM used for MB storage

Includes 64 bytes (16 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-bit 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

LT165_BFDS_CH /V1.0A
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1.3.16. Bk EEERHIHRR (PWM)

Four channel each PWM controller
Programmable period

Programmable duty cycle

Two Dead-Zone generator

Capture function

Pins can be configured as general-purpose 1/0

1.3.17. {SEEERESIEIR (ADC)

® High performance

>
>

>
>
>

12-bit, 10-bit, 8-bit or 6-bit configurable resolution

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

Data alignment with built-in data coherency

DMA support

® Low power

>

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

Wait mode: prevents ADC overrun in applications with 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

3 external analog inputs
1 channel for internal temperature sensor

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

LT165_BFDS_CH /V1.0A
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1.3.18. 12C &R
® Supports 7 bit addressing.
® Supports Standard Mode, Fast Mode and High-Speed Mode
® Software option to select between High-Speed mode and Standard/Fast mode
® Compatibility with standard and fast-mode of 12C bus version 2.1 standard.
® Multiple-master operation.
® Software-programmable for one of 64 different serial clock frequencies.
® Software-selectable acknowledge bit.
® |Interrupt-driven, byte-by-byte data transfer.
® Arbitration-lost interrupt with automatic mode switching from master to slave.
® Transfer completion and read configure interrupt.
® Start and stop signal generation/detection.
® Repeated START signal generation.LT32A05 SPEC ENG/V0.0
® Acknowledge bit generation/detection.
® Bus-busy detection.
® Option slave address receiving enable when system clock stop mode
® SCL or SDA line gpio function supported

1.3.19. {&#lELEREE (Analog Comparator)

Programmable response time
Programmable hysteresis

°
°

® Support analog input multiplexer with nine selections
® Two optional outputs: filtered or asynchronous output
°

Selectable rising/falling edge interrupt

1.3.20. fitiz=(£RkEe (Touch Sensor)

® Support four touch keys

® Support three clock mode with charge or discharge function
> Frequency range from 369Khz to 6Mhz with Fixed clock divider
> Frequency with PRS 1.5Mhz follow Normal Distribution
> Frequency with PRS 1.5Mhz follow even Distribution

Programmable counter clock frequency with 24/12/6/4Mhz

Programmable counter width range from 9 to 16 bits

Support synchronous scan mode

LT165_BFDS_CH /V1.0A
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OLT165 Uart TFT ROREHIGE

1.3.21.BFEE$ (PMU)

® Support on-chip 1.2V LDO with maximum load current 150mA
® 1.2V LDO support two mode: lower power, high power

1.3.22. AJiEFEBEMN (Voltage Detector)

® Programmable voltage detector

1.3.23. JERRYEh (Internal Oscillator)

® 128KHz on-chip oscillator clock for watchdog and PMU
® Fast Internal RC clock which can be used for system clock

1.3.24. 5MEBERHR (External Crystal Oscillator)

® 32.768Khz external crystal Oscillator clock which can be used for RTC
® Fast external crystal Oscillator clock which can be used for system clock

1.4. RFENABIRE

TFT Panel

v v

SCI #0 TK[3:0]

MCU LT 1 6 5 X
12C

CanBus PWM/ADC QSPI #1
4 4

y v
CanBus /o Touch Panel
Device Device

1-3: LT165 RERIFARE

LT165_BFDS_CH/V1.0A
L./
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JLT165 Uart TFT BORISSISE

2. S|EHES15%EB
2.1, SR HIEE

b
>O<C1
< _

£z 83 .« @
-~ o~ ++ S
mEZE83 5 =3s 98
©c o o O T o~ | 7T
EE E E < P = g
Z Z2 Z2 Z 5 =% 555
O 0 00wt 2o 6 o
I I I Iw -~ 2z
-—-—'-—--—-:n;‘-:”:#:-—-'—
o N = 2 x o =
Sggsb2=z¢E455
= =2 2 2 00T
= 2 2 2 n mmm m m
n o o 0o W W w w ow uw

OSC32K Xl EBI_D[2]/ SPI0_MISO
0SC32K ;(o EBI_D[3]/ SPI0_SCK
\/_BAT EBI_D[4]/ TXD1/
| LPLEVETOP g == oo/mo
VvVDD12 EBI D[6]/SCL
TXDO / SCL LT1 65A EBI_DI[7]/ SDA
RXDOQ / SDA VDD33
RSTOUT/ TK2 / GINTO[6] QSPI_D[3]
CLKOUT / TK3 / GINTO[7] QSPI_SCK
QSPI_D[0]

SWDIO / AINO / GINT1[0]

ST E BTS2 EEN
i S R - )
= b - 8 5 E E a a
EF o = EBEF X X995
Z Wuw £ Z£2 Z T oo
O x o o o0 n N0 v
— - - - o o g
~— N — O

z 2 %¥g

< < = F

¥

)

a

=

)

5] 2-1: LT165A (QFN-40) B{siE]
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Uart TFT (RO REHIS H

JLT165

MOS LdS [

#SO Llds [

Laxd /[eloiNiD / [elonwmd ]
LaxL/[eloiNnio / [Zlonwmd ]
[LloiNis / [ lowmd
[oloLNID / [olowmd T

IX MZ€0S0 [

OX Mzeaso [

van ]

€eaan ]

SSA [

ziaan

708 /0axL ]

vas /oaxd [

[9I0LNID /231 / LNOLSH [

9l
Ll
8l
6l
0¢
¥4
44
14
ve
S¢
gc
e
8¢
6¢
0€

(Y LEVETOP

LT165B

O — N O < W0
- - - = =

N ™M < 0 © ~ O O

-

1 I1SOW 11dS

1 OSIN LIdS

1 [€la 1dso

1 M2S71dSD

1 [0l 1dso

1 [ela 1dso

1 [1ld 1dso

1 #S0 1dSD

[ 1 [FIOLNID / OML

1 [SI0ANID / 1ML

1 EILINID / ZNIY

1 #1353

1 [LILINID / LNIV/ MDAmMS
1 [0lLLNID / ONIV / OIOMS
[ 1 ZI0ANID / €M1/ 1NOXMTD

B 2-2: LT165B (TSSOP-30) Bi{uiE]
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JLT165 Uart TFT SR O REHISHE
2.2. (55451¢
F2-1: (SIS
SiE | SRES1 | SEHES 2 GPIO Dsetf:tzlt Dgifrai:lt Pullup *2 | 10 Type *3
SCI (2)
TXDO SCL CAN_TX GIOP29 Hiz -- l/O
RXDO SDA CAN_RX GPI0O30 Hiz -- I/O
QSPI (6)
QSPI_CS# -- - GPIO19 Hiz -- l/O
QSPI_D[0] -- - GPI1020 Hiz -- l/O
QSPI_D[1] -- - GP1021 Hiz - I/O
QSPI_D|2] -- - GPI1022 Hiz -- I/O
QSPI_D[3] -- - GP1023 Hiz -- l/O
QSPI_SCK -- - GP1024 Hiz -- I/O
PWMO (4)
PWMOI0] GINTO[0] |COMPO_OUT| GPIOO Hiz - I/O
PWMOI1] GINTO[1] - GPIO1 Hiz -- I/O
PWMOI[2] GINTO[2] TXD1 GPIO2 Hiz -- l/O
PWMOI3] GINTO[3] RXD1 GPIO3 Hiz -- l/O
ADC (1)
AIN2 GINT1[2] - GPIO18 Hiz - l/O
Touch (2)
TKO GINTO[4] - GPI104 Hiz - l/O
TK1 GINTO[5] - GPIO5 Hiz - I/O
Programming Port (2)
SWDIO GINT1[0] AINO GPIO16 I I PullUp I/O
SWDCK GINT1[1] AIN1 GPIO17 I I PullUp I/O
CLOCK (5)
EXTAL - - -- Hiz/I -l -- I
XTAL - - - Hiz/O --/0 - 0]
OSC32K_XI - - - I | - I
OSC32K_XO - - - 0] 0] - 0]
CLKOUT GINTO[7] TK3 GPIO7 0] 0] - I/O
RESET (2)
RESET# - - - I | PullUp I
RSTOUT GINTO[6] TK2 GPIO6 0] 0] - I/O
EBI (12)
EBI_CS# SPI1_CS# - GPI1025 Hiz - I/O

LT165_BFDS_CH /V1.0A

___________________________________________________________________________________________________________________________________|
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JLT165 Uart TFT SO RS E
SMER | SAES1 | mAEs2 | cpio | Dgault | Default | pyyup e | 10 Type
EBI_RS SPI1_SCK - GP1028 HiZ - /10
EBI_RD# SPI1_MISO - GPI1027 HiZ - /10
EBI_WR# | SPI1_MOSI - GPI1026 HiZ - /10
EBI_D[0] | SPI0_CS# - GPIO8 HiZ - 10
EBI_D[1] | SPI0O_MOSI - GPIO9 HiZ - 10
EBI_D[2] | SPIO_MISO - GPIO10 HiZ - 10
EBI_D[3] SPI0_SCK - GPI1011 HiZ - /0
EBI_D[4] TXD1 CAN_TX | GPIO12 HiZ N 110
EBI_D[5] RXD1 CAN_RX | GPIO13 HiZ \ 110
EBI_DI[6] SCL - GPI1O14 HiZ - /0
EBI_D[7] SDA - GPIO15 HiZ - 110
Power Supply (5)
VDD33 - - - P - - -
VDD12 -- - -- P - - -
AVDD - - - P - - -
VBAT -- - -- P - - -
VSS -- -- -- G -- -- -
R

1. "Defaul Dir" ZEEMIER5MR. 1" RF@A, "O" {FHEH,
TR, "Hiz" FREAESLIYEEA, Hh/ MthEsA.
LESHIRERLR, FrE CRAI T RERTT.

IOTYPE" $ERYES IBNRLT: 1" AFRNEEHWAINRERISIH,; "O" AFR(UMHINEES I, "1/0" AL
5 [PEAENMEHAITRE.

‘O (H)" &=|ts. "0 (L) =&

LT165_BFDS_CH /V1.0A
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JLT165 Uart TFT BORISSISE

2.3. (5SiHR
FETRHSIMESHEERE, BXESHMEE, BLRFRIERDS.

& 2-2: SIHESiRA

BIks ‘
ES& LT165A | LT165B S1B5ER

QFN-40 | TSSOP-30
FRBOER(SS 0 (Serial Communications Interface — 0, SCI0)

SCI & li&hiE
HESAT SCI0 RK=REGRAN, SAREENRKERER

RXDO 37 29
{ERY, thATSFT SDA. CAN RX 52 GPI030 (=&,
XTFEREESESEER2-1.
SCI {EiaERE

TXDO 36 28 HESHETF SCI0 RiXzs8iEmt, JRMENRIEEE

{ERT, tbaSRF SCL. CAN RX &2 GPIO29 {55,

BORRES 1 (SCi)

SCI JEIEE
HEEFTF SCI1 BEERKIR.,
RXD1 17/ 30 18 WEEE 2 MR, —NE5 EBI D[5]. CAN RX &

£ GPIO13 {558/, 3—125 PWMO[3]. GINTO[3]
22 GPI03 (558H.

SCI {Eim&iz
ESERTF SC AESE&HUER .
TXD1 18/29 19 =S8 2 NMEAR, —N25 EBI_D[4]. CAN_TX

= GPIO12 (E8EH, 5—1\25 PWMOI[2]. GINTO[2]
52 GPIO2 (5EEH.

CAN Bus {=IR{ES

Can Bus IR

HES2EkE CANBus WrA=sHIRIKE (. EMHIRESH
BIERY 0" Fr. RERSHZESRF 1" T,
HESH 2 1MNERAR, ZKEE CANBUS #2{Frd, —
485 EBI_D[5]. RXD1 82 GPIO13 528/, 3—
25 RXD0, SDA 52 GPIO30 55EH.

CAN RX 17 /37 --

LT165_BFDS_CH /V1.0A
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JLT165 Uart TFT BORISSISE

SIS
fESEW LT165A | LT165B SIEi5EA

QFN-40 [ TSSOP-30

Can Bus {Ein#iE

{52 CANBus R EEHIRIXS (R, LTSEJJK*EEEEE
B 0" Fx. RMERSHBIEBRT 1" T
WESH 2 1MNERE, HKREEH CANBUS #2ERT, —
NE5 EBI_D[4]. TXD1 &2 GPIO12 (58€H, 2—
E5TXD0. SCL#H2E GPIO29 (5E25H

CAN_TX 18/36 -

ypepEL (External Bus Interface, EBI) {52

HMNERIE G O A SRIsFIIER R AN/ NS 8 A MCU B RIENIEEEH. KRB LT165A 124t EBI £
ﬁ?% 8 'fﬁ MCU N_IL/_J—\Eo

8 fii MCU RIFE(IES

LT165A 244t EBI O AKXz 8080 MCU #=OAY TFT
LCD BmEiR, WESEINPREEONREES
IKE55 SPI1_CS#8RE GPI025 (5558

EBI_CS# 26 --

8 fii MCU BIFFiEIRES
EBI_RS 25 -- =255 8Bit MCU B RS 8; A0 =2
{525 SPI1_SCK 22 GPIO28 {5 gm

8 i MCU RRysiEiZEl=FIES
HEE 7 LT165 X34hEB 8Bit MCU FRAVEUEIEEUZHIE

Do

HEE5 SPI1_MISO &2 GPI027 (E8EH.

EBI_ RD# 23 --

8 (i MCU RFRISUEB NEHIES
IHAEE8 LT165 X34hEB 8Bit MCU ERIEIRB NIZFIE

=

150
{555 SPI1_MOSI 52 GPI026 (555 .

EBI WR# 24 --

8 fif MCU RIIERIES 0

EBI_D[0] 22 - IHAES79 LT165 XF4MEB 8Bit MCU RAYEIE Bit0 (&S
£, IIE85 SPI0 CS#aLE GPIO8 (555 H.

8 fif MCU RRYERIES 1

EBI_DI[1] 21 -- {E579 LT165 X45hE 8Bit MCU FEAVEUE Bit1 {E4(E
5. ES5 SPI0_MOSI 52 GPIO9 EEE.

LT165_BFDS_CH /V1.0A
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JLT165

Uart TFT RO REFISH

[ESa8f

SIHS

LT165A
QFN-40

LT165B
TSSOP-30

S18N5EE

EBI D[2]

20

8 fif MCU RRYEMRIES 2

WEE 7 LT165 X340 8Bit MCU FRAYEER Bit2 (&4
B, 555 SPI0_MISO 52 GPIO10 {555 H

EBI D[3]

19

8 fif MCU RRYERIES 3

HEEH LT165 34028 8Bit MCU FHIEIE Bit3 &S
2, IES5 SPI0 SCK &2 GPIO11 {5EEH.

EBI_D[4]

18

8 fif MCU RRYEURIES 4

L5579 LT165 X34M5B 8Bit MCU AR Bit4 (&=
5. IEE5 TXD1., CAN_TX &2 GPIO12 (EEEH.

EBI_D[5]

17

8 fif MCU RRIERIES 5

IHEE% LT165 334MEB 8Bit MCU FREIEUERE Bit5 (5=
2, HEE5RXD1. CAN RX HE GPIO13 (5EEHM.

EBI_D[6]

16

8 fif MCU REIENRIES 6

IEE5 LT165 X34MEB 8Bit MCU FREISERE Bit6 (SHi(S
2, HES5 SCLEE GPIO14 528,

EBI_D[7]

15

8 fii MCU RRYERIES 7

IES79 LT165 X35MEB 8Bit MCU FRRIEER Bit7 (E5Hi(E
5., 555 SDA &2 GPIO15 E58/H.

12C #=HES

SCL

16/ 36

28

12C R3$p
HEERT 12C FHEES.

S8 2/NERE, BREEN 12C #B/ER, —
EBI_D[6]:E GPIO14 F8EH, B—\&5 TXDO\
CAN_TX &2 GPIO29 (5EE5H.

SDA

15/ 37

29

12C &R
HESHAT 2CHIREAES

ESE 21 ERR, BREEN 12C 8B, —1 25
EBI_D[7]ak2 GPIO15 {58, B—1 =25 RXDO.
CAN RX 2,2 GPIO30 [E5EH.

&k SPI EBORIRES (QSPI)

LT165_BFDS_CH /V1.0A
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LT165 Uart TFT SO RSHIEH
SIS
(ES&0 LT165A | LT165B SIEi5eA
QFN-40 | TSSOP-30
13,10,9 | 13,10,9, | QSPI &N /fat
QSPI_D[3:0]
" " XUFEERE QSPI FEHER TSR HEEA.
QSPI Fiktad
QSPI CS# 8 8 ESR2 QSPI EFENFMEREFEHEN FRIRIEE
=
QSPI BFphig
QSPI SCK 12 12
B 552 QSPI fFEEEZ FRYSRITRIFPHIE.
WM& SPI BORRES (SPI)
SPI #0 RIEIEREES
SPI0_MOSI 21 -- LSS5 1 4B SPI EHEUE.
=55 EBI_D[1]8k2 GPIO9 (F5EH.
SPI #0 HIBRMNES
SPI0O_MISO 20 -- HEE % 1 4 SPI FUIEEEUERA.
555 EBI_D[2]2 GPIO10 (558 F.
SPI #0 B HIEFES
SPIO CS# 22 -- LSS5 1 48 SPI (9 ikt
Ilt{=55 EBI_D[0]=k2 GPIO8 (555 H.
SPI #0 RITHIMES
SPI0_SCK 19 -- HASS 955 1 4B SPI AORHMS S,
555 EBI_D[3]a2 GPIO11 (F5& .
SPI #1 REIEREES
SPI1_MOSI 24 15 LSS5 2 4B SPI EHEUE.
555 EBI_WR#8L2 GPI026 (55EH.
SPI #1 HUBMNES
SPI1_MISO 23 14 IH(SSHEE 2 4B SPI HEENEUEIAA.
{555 EBI_RD#E2 GPI027 (558,
SPI #1 BRIEFES
SPI1 CS# 26 17 E57958 2 48 SPI B Rkt
ESE EBI_CS#a2 GPIO25 (55 EH.

© Levetop Semiconductor Co., Ltd.
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LT165 Uart TFT SO RSHIEH
SIS
fESEW LT165A | LT165B SIEi5EA
QFN-40 | TSSOP-30
SPI #1 RITHHMES
SPI1 SCK 25 16 =S5 2 48 SPI HURTEMS S,
IHE25 EBI RS 82 GPIO28 (525 .
Touch Key 55
Touch Key 0 6
TKO 5 7
HEEHATSRTF GINTO[M4]EE GPIOA4,
Touch Key 1 6
TK1 4 6
S5 telS AT GINTO[5]52 GPIOS5,
Touch Key 2 §i\
TK2 38 30
IHES A ST RSTOUT. GINTO[6]=;2 GPIOS,
Touch Key 3 A
TK3 39 1
IHESHEISRT CLKOUT. GINTO[7]&& GPIO7,
EPORT ##£ 0 (52
FRERIAA / GPIO ftEA
XL MBS S 0] BIEIMBETEER GPIO {#A.
GINTO[0] 27 21
&S5 PWMO[0]. COMPO OUT =2 GPIOO0 {52
F.
FREREA / GPIO fitEA
GINTO[1] 28 20 XL S SR PR ES MR HTREL GPIO { A3,
555 PWMO[1] B2 GPIO1 5585/,
FREREA / GPIO fitEA
GINTO[2] 29 19 XL S SR PR ESMERhHTRER GPIO {:F3.
IHES5 PWMO[2]. TXD1 82 GPIO2 (=25
Rl / GPIO g
GINTO[3] 30 18 XL EME S 0] BIEF MBS GPIO {#A.
IHE25 PWMO[3]. RXD1 ;2 GPIO3 (525,
B / GPIO gt
GINTO[4] 5 7 XL [EES B RS MERRTIREL GPIO 2.
HEE5 TKO 2 GPIO4 (525,

LT165_BFDS_CH /V1.0A
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LT165 Uart TFT S O RIEFIS A
SIS
fESEW LT165A | LT165B SIEi5EA
QFN-40 | TSSOP-30
FhERERA / GPIO BiitEA
GINTO[5] 4 6 XL S S AT AR ESNEBRUTIREL GPIO {3,
ES5 TK1 52 GPIO5 F58H/H.
chERERA / GPIO itEA
GINTOI[6] 38 30 XL )5S0l FBYEFNEBRITIRER GPIO fEF.
S5 RSTOUT, TK2 B2 GPIO6 (525F,
chERERA / GPIO itEA
GINTO[7] 39 1 XL EES A BESMERRETREL GPIO fEF.
IS5 CLKOUT, TK3 82 GPIOT7 (525F,
EPORT & 1 (52
FRERSEA / GPIO ftEA
GINT1[0] 40 2 XN )5 S 5] PSR TRER, GPIO fEFE.
IS5 SWDIO. AINO H& GPIO16 (525
chEREAA / GPIO fitEA
GINT1[1] 1 3 XL )5S el FYEFNEBRITIRER GPIO f5EF.
IS5 SWDCK, AINT 82 GPIO17 (525
chEREAA / GPIO BitEA
GINT1[2] 3 5 XL A)ES el FYESNEBRITIRER GPIO fEF.
IHES5 AIN2 82 GPIO18 (E5EH.
PWM &R 0 (S
PWM ith
30,29, | 18,19, | . N
PWMO[3:0] 28, 27 20, 21 XLHmHESAE PWMO . GINTO[3:0] 5
GPIO[3:0]f .
ADC IZEHSSHA
EESEA
AIN2 3 5 IHEHUES FE ADC I=IUNIEIE.,
LBREESEIMALN, WESHEAIAT GINT1[2] 5
£ GPIO18,

LT165_BFDS_CH /V1.0A
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LT165 Uart TFT S ORI E
SIS
fESEW LT165A | LT165B SIEi5EA
QFN-40 | TSSOP-30
BHMESEA
AIN1 1 3 SIS S FE ADC FEHENEE,
=55 SWDCK, GINT1[1]8k2 GPIO17 £/,
=S SEA
AINO 40 2 SRS S FE ADC I=HIMNEIE,
&S5 SWDIO. GINT1[0]sk& GPIO16 SF,
EFRRES
EFRR
SWDCK : 3 Jﬂﬁiﬁ)\ﬁ%z‘%ﬁﬁ?5@‘P\]%Bfﬂﬁﬁﬁﬁfﬂ%iﬂiﬁ’ﬂﬁﬁqlﬁ
Do
HESHATERT GINT1[1]. AINT & GPIO17,
EFRREE
SWDIO 40 2 ES BT RENFEH TEFRRITIEIEES.
HEEWHAISRT GINT1[0]. AINO 52 GPIO16,
BEHES
EXTAL . B RRIMESIE
165 |BEREEINB 12Mhz Bifx
YTAL - B EFMESIE
15 |ENEREZESNE 12Mhz Bk
0SC32K XI 31 22 RTC iR
- 15 | EREZESMEB 32.768Khz &R,
0SC32K XO 32 23 RTC iRt
N L5 | ENEZEZESNER 32.768Khz &R,
RERpESaEn
out 39 ] I E S RIRAEBR SR .
LRBECE AR HEIEAY, HESHASRTF GINTO[7].
TK3 52 GPIO7,
SHHENES

LT165_BFDS_CH /V1.0A

© Levetop Semiconductor Co., Ltd.

Page -27-




JLT165 Uart TFT S O RIEFIS A
SIS
fESEW LT165A | LT165B SIEi5EA
QFN-40 | TSSOP-30
SHUBNES
RESET# 5 4 2 RST# = 0 B, BEXIAER MCU F=EER/RIEHE, BT
#/H POR AREEMRIF TR/, AZEH MCU =HI19
HiraasaS2IB0AE.
StahEsS
ImHESETRRNERELAEHEE EEX TR HTE AL
0 = BRATFELRES
RSTOUT 38 30
1 = BRREMMRE
LRECEHNEMBLRT, WESHEAISRAT GINTO[6].
TK2 52 GPIO6,
RiRSEES

XEESHTCHRURFRFED. FHREECHILBXGRBENRIREN. rERRESUMEEREHEH
FEIRFEE, LUDGISIERS.

3.3V HBiEi@A
VDD33 14, 34 25
145 1/0 5 LDO =&
1.2V LDO HjFiEE (Core)
VDD12 35 27 HRNZEFERIRAER, IS [ RIMNE— 1uF F1—
N 0.1uF JEREE AR,
AVDD -- - 3.3V ADC Ei&HIBIRRIETFIRA
RTC EiFHA
VBAT 33 24
7R RTC MBIE (EBjith) fAA
VSS 410 26 GND iEith

R XEHPMER (Thermal Pad Zone) wiitEEl VSS 52 GND , 7l PCB BRI EEISAIEEIRER
\BEmEmg, FRESESE 7.3 HRYREA.

© Levetop Semiconductor Co., Ltd.
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JLT165 Uart TFT SO RS E
2.4.LT165A 5 LT165B ZLLEs
& 2-3: LT165 iR
LT165A LT165B
= i5% BB
8bit 8080 #1 \ \%
TFT LCD B
SPI #0 \ \Y
Nz 32-bits RISC 32-bits RISC
MCU Rz, IfF RE 150MHz 150MHz
SRAM B& 32KB 32KB
Uart 0 V (x2) V (x2)
SPI 0 V (x2) V (x1)
QSPI #0 V (x1) V (x1)
PWM i V (x4) V (x3)
Can Bus V (x1) V (x1)
Hft&iEn
ADC &\ V (x3) V (x3)
Touch Key #0 V (x4) V (x4)
CTP 12C [ \ \
GPIO #0O V (x11) V (x9)
RTC By$f \ Y
Ul_Editor-Il \Y \Y
Ul_Emulator-II \ Vv
MASHE
Uart OFZK \Y \Y
—IXFR Y V
=2h/ 3.3V 3.3V
BESIEE
ESES QFN-40 TSSOP-30

LT165_BFDS_CH /V1.0A
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JLT165 Uart TFT BORISSISE

3. RO
3.1. iK% MCU Eiflizn

LT165 #1F= MCU BUBTUER 2&E T UART #20, ®iBAY UART ££0 TX & RX AN ISE, SETERT
. WNRIEEOIRSERIOATEEN RS232 Ikt H, LRSS =ma/miEN. S OEMIREREFET
NI &% KRS E O REMBFM (Ul Editor-1l CH Vxx.pdf),

Host MCU LT165

RX TXDO
X RXDO

3-1: LT165 R9sROFNEE MCU BYEIR

3.2. TFT LCD RSSO

LT165A 324t 7T—%H 8080 H£:A9 MCU 0 (External Bus Interface, EBI), FBFIKENHAT 8 {37 8080 £
A9 TFT LCD Etk, &EREBEWTE 3-2 Fik:

LT165A 8Bit MCU Type,JFT Panel
o} o} o
EBI_CS# »| /CS [1fiiinndd
AL g - TET RORBETR
EBI_RD# » /RD High Performance Uart TFT Controller
EBI_WR# * /WR § & everor
EBI_D[7:0] [« - D[7:0] Liesh
e o 88 o B o Ti o B
GPIO[N] » RSTH#

3-2: LT165A 5 8 (i 8080 FH17EOIRY TFT FH&ElE

LT165_BFDS_CH /V1.0A
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JLT165 Uart TFT BORISSISE

LT165 SPI Type TFT Panel
RA¥ESE
Spll_CS# » /CS ‘1l=ulup§=mlzon.
e " TFT @RS A
SPI1 MQOSI »| spa High Performance Uart TFT Controller

¥ everor

LT165A

K o Fii o By o T o {IF

GPIO[a] »| RS
GPI0O[b] »| RST#
3-3: LT165 5 SPI SB{FHEORY TFT BiEiE
3.3. QSPI 0

LT165 5—4H QSPI f9iEO, FISKIEESMEBAY QSPI Flash, iXANNERRY Flash 24 BMEFEFRTE. BRE
F. ohEl, XFHEMES. 2 LT165 EIFHEEH Vart HOKEISRNEOES, BRIREESM QSPI
Flash IRENE e EEMBTEXER, €82 LCD FL, SEREENTENR.

LT165 QSPI Flash
QSPI_SCK CLK
QSPI_CS# CSH
QSP1_D[3:0] |« »| D[3:0]

3-4: LT165 & QSPI Flash [RIZE

3.4. LCD fit= %O
LT165 55— ADC SINHEBRRN 12C ROESHIFRES, PTLIETRESYNES LCD LEMMIARIER, SEREET:

LT165 Resistive Touch Panel

AINO
AIN1

A A

GPIO[a] X+

GPIO[b]
GPIO[c]
GPIO[d]

X+

Y+ v+

A A A )

3-5: LT165 &5 B pEALI=R
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LT165

Capacitive Touch Panel

SDA

SDA

SCL

CTP_INT

SCL

GINT[n]

CTP

RST#

INT

GPIO[n]

3.5. HHESIEEO

LT165A FE—MMNERY 12MHz BIR(FANEIRNRSHTERR, SEREENT:
LT165A

12pF / NC | ‘:(-l—
1L

3-7: 4MiBRY 12MHz SRiR/FIEE

3.6. Can Bus E[O

LT165 x#5F Can Bus 14, #&ft—*%H Can Bus #1, BEI— Can Bus e SIMNFET,

_| | CANH

W

+5V

3-6: LT165 &EixFIRAMI=mR

12pF /NC

RST#

iMa
(or NC)

EXTAL

XTAL

U4
CANTX - s 30pF
216D CANHIE
3 . 6
- e canL (-2
RXD VREF2— 3008
1uF —
1™ Tyai0s01/0m 118
GND GND

© Levetop Semiconductor Co., Ltd.
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3.7. LCD BHixHliEO
LT165 BLUER PWM i — MBIESHREE LRSIIES -
ECROTHERRES, SEREE TG

+5V
-I__r\fm NV ° ® LEDA
10uH/1A

BEAD B340A

600R100MHZ ——
50V

'BL_ PWM", Faskiz® TFT LCD IS eak2

4

2uF/50V . 1uF

f

—— 61 1y x Y

100R QOVP GND g’ —

BL PWM EN FB
HP2302D
12R

3-9: TFT LCD SkisHSERER - 1

.||
LN

LEDK

LEDK2

&

BL_PWM
= VAVAV

512300

3-10: TFT LCD B¥Xi=HISERIEE - 2
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3.8. RTC (Real Time Clock) BIRI$hiESH;E

LT165 F9ERAE RTC (Real Time Clock) Rfept&Eth, anER{FMIX/ RTC Afsh, SERt— 32.768KHz BUGRIRE
& RTC 2¥RII{LER, WNRESMEREEEXEARMHEE: RTC S EhmtTal AN E—Y M Rt e e, S EEEEINT:

LT165A
VDD 3.3V
BATSAC
12pF/NC
|
. T 0SC32K_XI VBAT
12pF/NC == Battery
0.1uF
I T 0SC32K_XO I _|—_ (2.7~3.6V)
32.768KHz

3-11: RTC RIRSSMEREEREIRRISERIZE

3.9. &£ (Reset)

LT165 RUMBMHERCKIER 2 7, 2 ME(UESETNEPITHMSEILS IR :
- EBEFFEREL (Power on Reset)

- HIMERENIINES (External Reset Pin, RESET#)

LT165

VDD 3.3V

ﬁ 10K

(L RESET#

3-12: HMEBEMNSERIEER

LT165_BFDS_CH /V1.0A
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4. AEES5FRERE
4.1. [HZ=iRA

LT165 RIPNEE/INERATE. HiF=ntia:

. 575 128M Bytes FI5NEB QSPI Flash [Rf2ZS(H]

« 8K Bytes &P Boot ROM
+ 32K Bytes P9EPE:ZS SRAM
- BIRRRESHFRR

4.2. AFI R S E
OXFFFF_FFFF
— ;‘;’;"‘ [=]
0XE000_0000 PiETr R
OXGFFF_FFFF
e QSPI Flash
0x6000_0000
OX4OFF_FFFF Y
0x4000_0000 e
OX2FFF_FFFF
Xt EBI (8080)
0x2000_0000
0x0080_FFFF
- %R SRAM
0x0080_ 0000 P
0x0000_1FFF
X ROM
0x0000_0000
E 4-1: AfFbitEEE

LT165_BFDS_CH / V1.0A
L]
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F 4-1: BHRRSSEREIEER

AoE itk BRAXIR & 4 1R R
0x4000 0000 64Kbyte Direct Memory Access Controller (DMAC)
0x4001_0000 64Kbyte System Integration Module (SIM)
0x4002_0000 64Kbyte Reset Control Module (RCM)
0x4003_0000 64Kbyte Clock Control Module (CLKM)
0x4004 0000 64Kbyte Programmable Interrupt Timer O (PITO)
0x4005_0000 64Kbyte Programmable Interrupt Timer 1 (PIT1)
0x4006_0000 64Kbyte Reserved
0x4007_0000 64Kbyte Reserved
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 Reserved
0x400C_0000 64Kbyte Reserved
0x400D_0000 64Kbyte Pulse Width Modulator 0 (PWMO)
0x400E_0000 64Kbyte Reserved
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 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 Touch Controller
0x4017_0000 64Kbyte Crossbar Switch (XBAR)
0x4018_0000 64Kbyte | External Bus Interface ( EBI)
0x4019_0000 64Kbyte CACHE Module (CACHEM)
0x401A 0000 64Kbyte Reserved
0x401B_0000 64Kbyte Reserved
0x401C_0000 64Kbyte CANBus Controller (CANBC)
0x401D_0000 64Kbyte Reserved
0x401E_0000 64Kbyte Serial Peripheral Interface Module - SPIO
0x401F_0000 64Kbyte Serial Peripheral Interface Module - SPI1
0x6000 0000 64Kbyte Synchronous Serial Interface 0 (SSI0) - QSPIO
0xE000 0000 4Kbyte Embedded Interrupt Controller (EIC)
0xE000_1000 4Kbyte Embedded Programmable Timer (EPT)

R HFESTREERS S TENRES.

LT165_BFDS_CH /V1.0A
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5. BS54

5.1. {RIRSEL
= 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. DC BB S#
Z* 5-2: 10 BSS5%(3.3V)
= 7S =/ME B (E RAE B
TIEEBE VDD33 2.97 33 3.63 %
PN ZEE Vi 2.0 - VDD33+0.3 %
EIN{EREBAL ViL -0.3 - 0.8 %
BN 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

LT165_BFDS_CH/V1.0A
L]
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#=5-3: HiEFHE
IR g J 5 mIME HE(E mAE =K v]
SRR VDD33 2.97 3.3 3.63 \'
ADC T{EEBJE AVDD 2.97 3.3 3.63 \Y
78R £
LI VDD12 1.1 1.2 1.3 Vv
(LDO O/P)
RTC T{ERBE VBAT 2.7 3.3 3.6 \Y
5.3. ESD {RIFHIFE
7 5-4: ESD {RPHIIE
ESDIEH s mAE =K iv3 EXIiRfE
ANSI/ESDA/JEDEC JS-
Human Body Model HBM 4,000 \ 001-2017
Machine Model MM 200 \V; %I(E)?(I)EC JESD22-A115C-
: ANSI/ESDA/JEDEC JS-
Charged Device Model CDM 800 \V/ 002-2022
JEDEC JESD78F.01-2022,
Latch Up LU 200 mA @105¢C

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

LT165_BFDS_CH /V1.0A
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5.4. VDD _LE R

LT165 {EFERTZ4ER VDD RY_EF (Power Up) 3R, 7 LF3RT VDD33 ZVEREEIE (Vi) 4ER-FE=/D 400ms
VA ERIFFFRSE) (Twarr), [ERS VDD33 B VI EIIERET/EEBERYEFHAIE (Tr) BABEXI, L4UE 500ms
FEENTFEEEE, AUSZSE L1165 REkt MCU TEAERE 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

LT165_BFDS_CH /V1.0A

|
© Levetop Semiconductor Co., Ltd.

Page -39-



] I I i I £ I 14 1 L

"Jo)onpuoaiwag dojaaa ZIA s

1 40 L HD¥d 218 L COSWZORO0S3d 0SWZ0PO0S3d

0Las3 6053
J010npuodiwas do|ana +

7 L \n_b‘ PANSTASY .W ONOIEEERASNERIEL L 5 .Efnﬁwwmnwwwmﬁw,ﬁgmmﬂwﬂﬁ = |~
ﬁ/ \EM&W*.T%& paaeI] e SRR bREEd

Uart TFT (RO REHIS H

= = 8 WL N =
Tequy 1red T LA OWad WegLLl ased i : hﬁH _u '
PIE] B1ESLD LA oW STiRUEYRT 5@5[ : LE__H_
L. Az x
11-10-Gz0z |9ved ovepdq THA a V&gl rEay T e e
ML —
= 03 e
= LLdvsn
Bl EDdIR 1L T |
= HIBH00 L Z0CEHEN L iR AET DOA i m Mmmm
- &
e W0l EECEwzE K
mswmz ! A EHE o EIEET eSS 1004
E - b= 12y NEOH = coo m&
Fea) 70 001 535
Eil TZ ton " 7] i Selo ﬁ
5 e = o Vo9l NG TEAHSY 1Emnofe ] 1 =k
EEC] Egne 2 v 852152 L32106709 THON o 2 _m #—__..
= PaE
o 00 00 a1 _u”W = fEoloH e H : Aﬁé
T 3 e 59 (Ll
% aryre e o B oy e it - CEER , m
il + 22 LiTo 200 Bl =
i (ooha 52060 - <m© _‘n_nl_ ] ﬁ
- " Wi taw e ZmonEpcomvas o1 : oF Wi [zl INIDENIY . U
. e VOXUIZRINISZI0NM ND . 2LE1 o0
Gl AET 300 sy oo e LarulERINID o SEI [ aniii oahs ey 158 L )
od
il HSY14 R =
|=|__. =] cc
om g
I & i mmmmmm < S
#15d 001 2 55333
e desg NS00I SR ERR QNSELO0REY LY ChBEdzeas: 3 o 1 w
Qe ‘EH@USHI008 3394,
oaigwam ﬁ - - k] m ®
wosis H Oy o=
§ 250 %S_ 7] 2
1l L
oy T = IF P = 0
29M01 L : Lk ZHNODLH008 T020 V38 ﬁ ﬁ E E
T WL, 1 % VS9LLT g
H”M Lhy INGD m m m m . <
[ rae e oL¥vsn - L E [ 88¢g¢ 8 n
i 2L EE v 1 ©
JONDFOMIYEZ0ZS [R k ENE] s c pmgg 2
0D - 2 H oo5oo -
L o 5 ges8s =
sl : F Y =
2= i = -] = = .o
. aatata b ZVEADDHE008 £080 QY38 o _uo (Ce)
T arionraneze #2ad E VL
AET MO ATE 30A zA o H
oD ATT AL oot i -
15H ol = -
T 0 cTﬂ
ﬂmm. Dl-‘ D|_|N_ PI00L H008 £090 OY3IE
- . - y EMikeED £ a0d SRS HADHEILIZ B . S
e >mm_..n5,.\CC_Cmuo> (reuondo)dLy i O BHE Ky X-L004V0N-8000%

K

= w w = =2 NTIN =
&m So NEETI ¥
dld w El an | ar _\ B
a ¥ == s - == ==
_|~ won® T
AT a0 m s
AE'E O) \S gsn

JLT165

6. &E[RIEE

Page -40-

LT165_BFDS_CH /V1.0A

© Levetop Semiconductor Co., Ltd.



Uart TFT (RO REHIS H

JLT165

g |

i

"Jojonpuooiwag dojans ) - T
RNPUOOILSS dOjoAST] oA Vo9 IR E S HSV4EamnofeT =
1 A0 1 9% 718 HHA | EEIEDOIEIDEO THON SOSNZOF00S3d 0SAZOPDOS 3
d = EOITOH e R
J10JoNpuodiwas dojana ‘ CETERIE ~ ety e 52 D 0[S0 BEONDSAS T ONOFEEERASN RN L&
: 150 ERALONIEEASNS CLNVSNEERSEDE T T
A[7
ENZIER Ty | _ = spefog n
S - 150 I
Iequny Ied 0LA 1dS OWR=J WY&9LLT EELE m
ASTY
€0-L0-G0g |B%eq 81eadd — _ _ WEEI m
) ows| OTIRUSYDE = IENENONLT
J1-105z0z |3veq arepdn 0LA IdS a veoll1l . Eioa)
— e 0
|_| LLdYSN
N
= MTI0A 5] o
7ET 01 1 = "EINDSI003FI SR ONSISERERI00SEL LK m_ouwmmmmmm =
AE 4 ‘0O SHLI008 i 4
o) somo0i f188 1 jHege Aeu byvERETHSS1008
Eil 0
El o 001 EE
T gz o ooogmsses
LA =
e = NEOH , mmmwm g
l Topon 222
s 1 0LNYSN g28e8 :
i o fra) w55
= HETINE fypos CENBFEEZS ol m_m_m VS
18 ks 5 570 : 43 10050
8 :.._Ou OSIA_LL T 153 2 DISD
wea ¢ St 1500 L1 L
= E 8 = A VGolll 1
= ¢ {05 g s2 1
N p LSO LIS HEOE N D 21 LNIDZNIY ki
1 . e P AN A n = =
.______a " wr £ hTeRT T oe | VOxuiERIND EEID 2z 2 [l NN 0 T
| i 00l - L0l 202 |
@ I oiy 02 - mmmmm
sy ¥3HLO gz 23St
20/0%7HM . Qg | |go0o0
e —i— . Sesiz: @ ’
hs T =0 EEEREEEE E :
Al e
ZHADDLE00S £050 OVIE ,ua. 3 = =
dam g deag ._. *. mmu
AET 20A o Sm . a "
L ST L e L
- i : S~ veouLT :
“E = ] FIEEET] oLy <
OMOFONUYEZ0ZD [ H 35 el 10500 0
SNDD IS0 el TSON 07 [ . T <
L o a5l —"osIn = 8
- S22F fod i | |&” . it
= - o a7 :
= i it FIRY T 2 Z0DEX009 £000 QV3E
A1 LONDFONLYEZ029 AT A 15y I AN
= sNOD ZWA Ol AET NIN ACT JOA
“ 15 -
T =
o RIS
05 she =12
o 5 @] o] smonsossomavas B B B e Fa0d LezsIQHaLIZ )
- L AET 21D y I i LS .
- ACE AL AEE 20A ___|_A_|E\/\/j
= =L MTOON =
- [Zeemmm i
E gL an EL /Y
&0 Fo = E0 - == =
Z
non "~ BL
ams Ao m e
AE'E 01 AS

i

LT165A % SPI MCU RiISE[RIEE

.
.

6-2

LT165_BFDS_CH /V1.0A

Page -41-

© Levetop Semiconductor Co., Ltd.



JLT165 Uart TFT BORISSISE

7. HEALR
7.1. LT165A (QFN-40pin)

D2
D
~ h
_10 PIN 1 (Laser I‘Vlark) ! ——— ‘-IO——:
1 ; : JUUUUUUUYU
|
2 \ ) ! .
i ) | — *
) | -
= i ]
e e - B —Bt——t—— T 2
{ = | C>\—DET\IL A
— ] y !
| A =
| nAnnnnANndg
| v e L
Nd
0P VIE EXPOSED THERMAL
PAD ZONE BOTTOM VIEW

moosesmoses 1 9 o

S [Dh V UZLW OptionA OptionB

Al

DETAIL A A
7-1: LT165A SMRRTE

#&3: PCB o3RS, LT165A BEfRIAUAER (Thermal Pad Zone) WARERZZM. 1F£AY PCB fh4:
5% 7.3 TTHIAA.

£ 7-1: LT165A HERTSE

Millimeter Millimeter
Symbol Symbol

Min. Nom. Max Min. Nom. Max
A 0.70 0.75 0.80 Nd 3.6BSC
A1 - 0.02 0.05 E 4.90 5.00 5.10
b 0.15 0.20 0.25 E2 3.30 3.40 3.50
b1 0.14REF Ne 3.60BSC
c 0.18 0.25 0.30 L 0.35 0.40 0.45
D 4.90 5.00 5.10 K 0.20 - --
D2 3.30 3.40 3.50 h 0.30 0.35 0.40
e 0.40BSC

LT165_BFDS_CH/V1.0A
L]
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7.2.LT165B (TSSOP-30pin)

D

1 sisllalalila l‘ _f }%
qiHHAARAAAAAAAS el

E1
E

EEEELEEEEELLE -

. e :

7-2: LT165B MR TE

£ 7-2: LT165B RIS

Millimeter Millimeter
Symbol Symbol

Min. Nom. Max Min. Nom. Max
A -- - 1.20 D 7.70 7.80 7.90
A1 0.05 - 0.15 D1 6.90 7.00 7.10
A2 0.80 1.00 1.05 E 6.20 6.40 6.60
A3 0.39 0.44 0.49 E1 4.30 4.40 4.50

b 0.18 - 0.27 e 0.50BSC
b1 0.17 0.20 0.23 L 0.45 0.60 0.75

c 0.13 - 0.17 L1 1.00BSC
c1 0.12 0.13 0.14 o 0° - 8°

LT165_BFDS_CH/V1.0A
L]
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7.3. ShigER/) PCB it

LT165A K3 QFN 3%, S HaRE (GND) RIBHRIRE, AT IXEEIFIEIASIHRIRRZXEE, £ PCB
Layout BFEEIIE LT165A EREBIEERY PCB fFSEE D B AN RS VIIIREE (K EERF), FESIE
EEZENERREE~0.8mm, % PCB ERABEREZEAT LT165A BEX/NYBIFREMISMIERA
£, HEAIRESHE PCB SEHIFRAMISES AL EMAR. 1EHrY PCB \FRMBUTE LT165A
B, PEREEXE LT165A EEIEIERE, REXZE PCB £t/ MER (I8ER), SMERSFLESN 1~2
NEEAT,

v

.
1‘

3.4mm

~ ]

7-3: LT165A [iEBiFER PCB BRIV
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