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1. EREFNE
1.1. =R

LT165A BBOFFEMER (MO165A-28-0320240-SCX-LT-V10) 5 2.8" = 320x240 75 CTP BBz
RIVERORMER, PCB RYTA 75.0 * 80.0 mm, HAMNIIITE:

FEAHSEOWN TR

Bootbootloader i&FiEO

SPI Nor Flash (128Mbit)

LT165A

o

021was dojana

FIR. &@ifl. BUSY 0

USB 0
1-2: {ERERAHSENO

MO165A-28-0320240-SCX-LT-V10

© Levetop Semiconductor Co., Ltd. Page -5-



IRIREAIRET

4N

BORE

¢ LT165A

1.2. [RIEE

2 I I3 £ I I 1
"J0jonpuooiwes dojena 0°IA
s on
3 E
F D k e 4 A = 28l ze
1012NPUOIWRS QO.Hm>W|_ = SOSIZ0Y00S3d ISHZOPO0S3d ﬂ_z 5% I
eAEYEHILLL — _—
=\7 ag pave.g ovsive
= = SEMBY$5TZd 5
Joqury 3.Jed L'LA owsQ V59l 1T 39eg 1- e L &
21y 213N - = _v- _ _|_ I =
L'LA oweg ve9L 11 3 1jeusyds Savond gt
= ! eERING ¢ o |
91-/0-5202 | 2180 21epd ] 11ve 120:
91y VI3
o
WY FH0d 611 = BB [0k (BlEE B T &S 1008
= HIHRH00}Z 0B/ YT EOW | ool
ACETO0N o[olo
B oloof
L8128
zn &5
il e
NS 05088
o AEE o1 s} EBEBEES225
031 S 9033
ik e ] 2828830
%31 - ezEas
¥a31 2 i V691 LTI B TUHS Y14 fginoder 23273 =82
yo3 e a0 I |yreg P 024452 LX/36ZHDSZD | HON gp2at>
ia - 83
vL80 T o rag 023 -
cra0 " (eola1oH FEREOIS T _wgggnw;_zn_ 183 xZ2 W_n .umm T FARTSON
Haa 2 i #dd 001 €2 | 5o asimam 183 B
0180 7 eolwa] | .00 UM Q01 Y2 16”1 gsyse 183 o
o 8 {ooiia % S 150 ldsiso 3 <m© —‘n_nl_ S
e loloinioiolonme
180 T NHOH vas
ZHINOO}H008 £080 V38 == [o1NI1lonmd [ZlLLNISieNIY
980 8 ik 3L 491
sgg ook Nl Asna o wm )\z%l.. AN il sk ND T et [TET
¥80 siy ik xd 600 ] L3 = YOaMs _H_m& 159 415
%0 HSVT4 gaaos
ge4=d
10 o ggees
g 0 = 34 22358
e Il 88 _ _p@80g
184 ¥ SSEXZZ2Z
#1549 1 A EESGEaad .
pro u ggdg LuBEi8EESE @
R
i B o EEEZ slidelals |2
HOSISY - §EES R0l
s GG 0B Biz|z
[ %:MT%M_I e BB PSe B ===l
e —araof e b E g2 e =
e | g0l o] | zHwooroos eoso avas E B E B awwas ERETY B
uun.ﬁ Lo .ﬁ L i - C B R ggss = HOOk
WMlix N Ao e oon M - g =g B T 29 <m® F-—-l—
Mx |HXA m s zl2l0l0
N 7 8
W S 2 2 el
o 219 m oo
LONOFOMLYBZ0ZD |& ] wo O |2 S35
mzou\_! Higs oo L IUBiE, YU ‘Higl oy AR — s S BMAA+5TZd ACEO0A < g
. =
= Hig: 12 B8O B H L LA = & #1353
: 18 £ ]
AEE 00N S [amo
= ZHINODIH009 £090 OV3E 82 29
aionorows vz 014VSNPYIHLO e =1
£NOD
— g amo T_u
—E_go] g0 zHwoouios sonavaa ) " &
T : 1 AR Ui 2 NE O BB 2 80d il X-1L004ON-60002-"T
AT d1D ASE 00
dld
9 I g [ 2 E | 4 | T

MO165A-28-0320240-SCX-LT-V10

Page -6-

© Levetop Semiconductor Co., Ltd.



7 LT165A SBORERERMEEHEE

2. (EFABR

2.1. FHER

It LT165A BRI FETRIRATLAERZA USB 45 I NFEIREZIR(E, BHEERY USB LLEZBA USB ZORAILL
BRErEE, ARREEEEINER Ul B THETIRE, SABTLIEE "R, B8, BUSY #Z0" Ay VCC
5 GND 3|\ 5V EBiF#H TR,

B 2-1: Hred Ul ErEmE el

It LT165A BEOFEMESUEREHIE 2-1 BE, RAREEEEIREORELASIIX/MER, FriARBfibiE
FRELUTEEAOR, tHETHHEREREGHAE 2-2, ENERSIERBNTE 2-2. & 2-3. B 2-4,
2-5, APALUR XLtz Xig R MR Era R EEAEN,; FERIERBE R AR R E AR SR
XMEHE TE (RAEM>BRRAZER> NSRS EARIIEERER>LT165A NA-EARINgERER, E 2-
6) .

REFENEE 2
REHNFFHENE

REERRHENEE 1 REFHNEE 3

2-2: LT165A MF-B AR EH
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2-5: LT165A MFA-EAINEEHRTRER 3

TR

LT165A [HIFE - BARINEERER (3207240)

at

XEA LT165A BERIRMWH B4
fl, FF 2.8" TFT 320*240 R FMITEIR, THEE.
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Jvdzzhat <SG TR ERERE I RE Efri@mE @ il > AR ERA
FERpiERk R m# EEfT i BEst
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LeveTor
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2.2. TIEETEHSEHH

—1RAL LT165A B8O ERNTESERIRAET LAER M RESAERATEEN FTEEXT
=7

M IN=
‘1Eﬂ#§{$ﬁl}§4\a B8R XTHA FEERP BRER THEX BER %@ en | QES

LeveTop Semiconductor

TH T E

Data download

TFT BOREHIES TFT BRESTEHES LT 32 fit MCU BH FAEBRHEBFIM FERAEHEE TFT 2ORERTH
LT165A/B- B ORESITH
SDK %12 WS SHmIE RAFH Ul Editor-lI-Lite B8R RRIEH) ®iFH
LT165A RZF9 - X218 (320%240, NOR) V1.00,25/7/16 [Eg & T
LT165A K7F8 - sifi# (320x240, NOR) V1.00.25Y7/16 [ &
LT165A R - EAINEERIT (320x240, NOR) V3.11,25'7/16 (g & T

2-7: EMTHEX

PG Z TR FERIEME, ARRRESAE Ul Editor-ll-Lite A& TR EHRmIF—IX,
BB IEmEETEM bin #422 (UartTFT-Il_Flash.bin) %%R%) SPIFlash, x7F Ul Editor-lI-Lite &, fi#
[E. &%, #1TILIE% Ul _Editor-11-Lite RZFEFAR. It LT165A EOREH AN UBNRGE:

2.2.1. RAEOEFR VartTFT-11_Flash.bin
It LT165A BBOFMEHT UM ERARORN, HEWT:

1. E&iIREA, ANTEFRFR, HTHRRAI, Fi8tRE 1 L8 (TX) busy 5 GND BiE, ARBEIRE 2 & USB
Oz iRitE, @EdiniE 3 & TX 5 USBEE TTLIEER (0B 2-9) A9 RX1EiE, RX 5 USB 5% TTL fEiRAY
TX #8i%, GND 5 USB ¥ TTL {&1RA9 GND #B5%&, USB 3£ TTL {&RAY USB iR S INIEIE,

MO165A-28-0320240-SCX-LT-V10
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[a]
]

R]@ am Dl 8024856-Y89-220617~
s 7s) o2

)
Rar] . vl m

») “.
)

6@®) VCCIo
SED

aumzum =
2-9: USB &% TTL &R

2. @Y USB &iEZEBIIE O R LREE, BRI bootloader 1, LT165A i bootloader 7o
HTBR. FTFERRES LT165A f LT Uart GUI V3.48 #Xf4, radk InputFile iRITEERFITIENH, i%
EXINASERC], S BaudRate J3 115200, Bt OpenComm $TFFiR%ERE, BaudRate ZAE 115200
NFiEERE, SExnEERTEEME TEERERZEZE 921600,

MO165A-28-0320240-SCX-LT-V10
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¢ LT165A

B ORETRIRERRIBH

Message
Mcu code . CRC = 0x0 Len: 0

Input File

|| Input File

hstmpuwftﬂ&ﬂ §5_UEZ.0_MCU_V3.11_20250715(2)_LIB/Debug/LT165_UE2.0_MCU_V3.11_20250715(2)_LIB.bin |
Flash code,CRC = 0x0 Len: 0

|D:.I'L|nrsl‘shaoliailonwﬂosk‘lopﬂ G5 LF S ThiH/LT165_NOR_320x240_V3.11-20250708/Uart TF T-lI_Flash_bin

BL_SET=0

7

SFI0UartTFT-11_Flash.bin3zf4

%

Control 17T

SerialPort:

MNew Rate:

WaitTime:

MCU:

I OEn Coomm I
Update MCU

Check Mcu CRC
Update Flazh
Flash Info
Check Flash CRC
Run Uart Application
Exit

Flash ID:
Flash Size:

Flash Name:

2-10: #JFF LT Vart GUI k{4 =Ri% UartTFT-1l_Flash.bin RiE#F&EEiRO

3. mif Update Flash J&5% UartTFT-1I_Flash.bin 324,

Message

Mcu code,CRC =0x0 Len: 0
sktop/165/LHB/LT165_UE2.0_MCU_V3.11_20250715(2)_LIB/Debug/LT165_UE2.0_MCU_V3.11_20250715(2)_LIB.bin| |  Input File
Flash code, FileCRC = 0x3220FECC FlashCRC = 0xF2862BD4 Len = 860746

[Dzruser g p/185/ i UI/Uart TFT-Il_Flash.bin || inputFile
BL_SET=0

veom_index = 0

LT165 Boot_Version:25070501
Reconnected with the new baud rate...
vecom_index = 0

LT165 Boot_Version:25070501

T#UartTFT-Il_Flash.bin3z{&

IREISPI FlashfIEL E{E8

0%

/—‘

Control
SerialPort: COM3 ~
BaudRate: 921600 w2
New Rate: 921600 v
WaitTime: 1ms -
mcu:
BootMode-1
BootMode-l|
Close Comm
Update MCU

Check Mcu CRC
I Update Flash I

Flash Info
Check Flash CRC
Run Uart Application
Exit

Fashi: [ |
Flashsize: | |
FlashName: ||

2-11: 1%3 UartTFT-1l_Flash.bin

MO165A-28-0320240-SCX-LT-V10
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4. TEFMERT Run Uart Application EANFTEF

Message

Control
Mcu code,CRC = 0x0 Len: 0 SerialPort: com3 A
|_T165_u52.o_Mcu_v3.11_2025071 5(2)_LIB/Debug/LT165_UE2.0_MCU_V3.11_2025071 5{2}_LIB.bin| Input File TR TEET i
Flash code, FileCRC = 0x3220FECC FlashCRC = 0xF2862BD4 Len = 860746
New Rate: 921600 “
|D:rU sersishaokailong/Desktop/165@EEUIUartTFT-I_Flash.bin | Input File
vcom_index — 0 WaitTime: ims ~

LT165 Boot_Version:25070501

Connect McCu: LT1650

Get Flash ID

Timer:17:11:36 M

Start to update flash ... Boothode-1

Mcu_Type = 0x19711650 BootModel

veom_index =0

End to update flash Close Comm

Timer:17:12:5

Start to get flash crc... 1 Update MCU

flashCode_Size: 860746

Crc Value: 0xF2862BD4 EIZEELELELE

Check flash CRC pass.

Timer:17:12:5 LR
[ = Flash Info

Update flash is OK!!!!!

Check Flash CRC

,"\i—.'_"f'_:.i;:_': )\EE*%J_% | Run Uart Application |

Exit

Flash ID: Oxefd018
Flash Size: 16777216
I, oo fohtame: [N

2-12: UartTFT-Il_Flash.bin ER5ER

2.2.2. (EASBOEHERIER

RRTHREN LELGEERNTRERER, S EMAGRETLIESSERRSEIRGANIRE, WRAF
AR SR SRR X NEMER, EESEBRRITENT:

1. BESOSEFERER, ZEERBEOFRIAR (Ul Debugger-l) |, #HTEEREH. JiZ TEIREFR
IMREFRIKEOES, BALBSZER, BITAHES. BOERITRIFAERISEILIE Ul Editor-
Il_CH ERiRIBBN A+ 9.2 FEHRORIRTER (Ul_Debugger-Il) {EFi5EA.

MO165A-28-0320240-SCX-LT-V10
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X
« v 1 « 165 » Ul Editor-Lite-20250711 > UI_Editor-Lite ~ | O | 7 UL Editor-Lite FRiER » v
B - FrEtE = m @ 0V
» e &R (EEL L]
5 ELFE audio 2025/7/11 17:18 |
¥ DA bearer 2025/7/1117:18 XAS |
E g iconengines 2025/7/11 17:15
= imageformats 2025/7/11 17:15
B s LAV Filters 2025/7/11 17:18
)= mediaservice 2025/7/11 17:18 qs
B platforms 2025/7/11 17:15
= == playlistformats 2025/7/11 17:18 | .
Mes . Windows (C:) styles 2025/7/11 17:15 | MS |
1 . Data (D3) translations 2 2025/7/1117:15 | ms
. B 2023/9/22 14:57) [T
v < >
TSN v| [ v
3 $TFF(Q) fri]
Save Message

2-13: SAFRENBROES

2, SNESEEREOMENRTE (FESTERERISENN) | &/~ Open Com Port FTFimH.

) Ul Debugger-1l V2.2 - o x
Command S ]
Description Select CMD Addr  Data CRC  Send Uart HID L
U | -
HEHHEE0001 10 0901 0020 BE 47 [ Com Port ™ Lcoms v
Baudrate] 2 (115200
THATIE 10 7000 0002 7EC2 (Ee} audratef 5L | !
Parity: 'None e
B 10 7001 002D E DE (Ee] '
el CRGC Enable: N
i A
EREE 10 7002 000a000a000a000a000a000a EB3D (] D S OX5A,0XA5
SRR 10 c001 00C8006400C8006400C80064 6642 (e}
Open Com Port
g2 10 co02 00 14 00 32 00 0A00 64 00 00 00 9F (e}
hfahig1dn2 10 E003 79C4 (Ko}
Send selected items
FilE< 7 [E)5R 1000ms ++ 1000 (o]
[EyTp—. P e PR - ra .
Cycle Delay: 11000 ms
Message :
Interval Time: (1000 ms
No. Header Length CMD  Addr Data CRC
Auto Send

Clear Message

Save Message

2-14: g3 Open Com Port $TFixwO

MO165A-28-0320240-SCX-LT-V10
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3. EERBEAE Send IIHAIEMINIREIFRIES, Message &ATLIEEIRERITTEIECURKRIRER.

Ul_Debugge 2.2 - ] *
.
Command [ I
Description Select CMD  Addr Data CRC  Send Uat  HD
HREARE0901 10 0901 0020 Bs47 | [4 Com Port: COM4 |
n Baudrate: 115200 W
TR 10 7000 0002 7EC2 (K} . /
Parity: MNone N
B 10 7001 002D 8E DE (K}
e CRG Enable: v
ERrGal! 10 7002 00 0a 00 Da 00 0z 00 0a 00 Da 00 O EB3D o]
i 0007 00 02 00 Ga 00 02 00 03 G CMD Header: OXGA, OXAS
el ts 3 10 c001 00C8006400C8006400C80064 B 42 (Ee}
Linking...
EmhEs2 10 c002 00 14 00 32 00 0A00 64 00 00 00 9F (Ee}
Ak 1902 10 E003 79C4 (Ed]
Send selected items
FR{ES 7 5 1000ms ++ 1000 (o]
J—— - ——— . — ca
Cycle Delay: 1000 ms
Message
Interval Time: 1000 ms
No. Header Length CMD  Addr Data CRC
1 5AAS 07 10 7000 0002 7EC2 Auto Send
2 AAS 04 10 FF 4C 30
3 SAAS 07 10 7001 0020 8E DE
— Clear Message
4 SAAS 04 10 FF 4C 30
5 SAAS 1 10 7002 00 0A00 0AD0 0ADD 0ADOOADD0A  EB3D
R o Save Message
3 SAAS 04 10 FF 4C 30

2-15: BIHESEMIRER

2.23. iTIETHSEH
ETRALRRERE— T, GINERFESAEN TR FRERSHERR 320x240 (UTFE:

= TFT E0FEEEITE

TFT SBOFEERSH TFT B ETEHEs LT 32 {if MCU &~ FrEYUE R R © =®m>

LT165A/B-EE O EzHIi A T
SDK Frs B ST SEFEER MR Ul Editor-ll-Lite S2FF&ET2H fim===r

| LT165A FF - ZEF=21R] (320x240, NOR) V1.00,257/16 [y H =
| LT165A FrF - il (320x240, NOR) V1.00,257/16 [Ty G =
| LT165A RiF - EFTHEERT (320x240, NOR) V3.11,25'7/16 [Ty G =

2-16: EMTHESB—/MESH!

MO165A-28-0320240-SCX-LT-V10
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7 LT165A SBORERERMEEHEE

EHEHEE Ul _Editor-ll-Lite B TEFmIFERF4ER bin #42€ (UartTFT-I1_Flash.bin) %R SPI Flash ;, &R
SRR EERT LT LASEIFA T2 Em:

2-17: #ifh Ul iEREE

2, It LT165A BBORETMERAID PERA 320x240, Flash £ Nor type, &9 128Mbit (16Mbytes),
EIAE Ul_Editor-11-Lite izithY Ul BIEZRERSHEBENSHER, R TREMFE 4R bin 1422 (UartTFT-
[I_Flash.bin) AEgBILEMELRAY Flash =K/,

It LT165A SR AFEMREIRIGRHT TIZBFEEHINE 2-17 BiE, EENEER(FRIFINTE 2-18, & 2-19.

&l 2-20; FARFRBHEAILEIRAE M AIIXMERRE T (RAEM->ERIIE> NATR-> 28
FeRR3R->LT165A N FR-iHEH(320%240), #NE 2-21) .

R TS BihiEk
e

r AEHEAEH I
SO\ . EBERiler| FiTE
PRI 2 > N N
XT R .’6 BE q HENFEIST
O

2-18: LT165A RF-MMEHEREm

MO165A-28-0320240-SCX-LT-V10
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7 LT165A SBORERERMEEHEE

iBETE e R EE—
XK [E]

R ETIEE
EEEEBATLXIE

2-20: LT165A RF-BIEHEER 2

MO165A-28-0320240-SCX-LT-V10
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¢ LT165A

B ORETRIRERRIBH

RS R THE{ERE TEARE FHTmE EfTREE
Ti{RE FHExRE Efr @R

BEARThEERT HATHRERT

LeveToPrP

LT7689 [ - iR (8007480)

XEA LT7680 ETRRIEEY "Rk RrEsl, XA
5" TFT 800*480 pUFERIZER, THEECIEFHED..
B2

LEVETOP

LT168B / LT7689 L5 &4R52300 FE - EEEEE. .

XEF LT168B / LT7689 BRiR{HA0 * HWaEEE "

SREREG, FE2.1" TFT 480°480 1 2.8" TFT.

&

5E

LeveToPrP

of

LT165A/ LT168A / LT269 FZF - ShiE#N (32...

XM LT165A/ LT168A/ LT269 ETRARMHET S0l
H" BRG], A 2.8° TFT 320240 BYBERIT..
B2

2-21: LT165A M- HEHETISAE MG E

© Levetop Semiconductor Co., Ltd.
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0 LT165A BORETERERHRIEH

2.3. B LT165A MCU {13

BOFFERER EAY LT165A LS ERNENSEraR, IRBEIFEROAR. iITHIITA (Y.
FREEME) | SRR AT RSB EFEINEMER EAY LT165A PIEB Flash {78, E#/a=t5 E—T569 bin
R4Z2 (UartTFT-1l_Flash.bin) 2&{3/:

2.3.1. 3RHEO%EF MCU _Code.bin

B#r MCU_Code.bin ZI{FEXRARORR, 20E 2.2.3 758 UartTFT-II_Flash.bin B97375—##:

1. E&RBE, WRIEE 2-8 Fia~, BTeRa0, Fi8i5E 1 289 (TX) busy SIHIF] GND 18:i&E, BidtrE 2
4 USB OfHe8, i@idtriE 3 4 TX 5 USB 8 TTL #=ER (4NE 2-9) A9 RX #HiE, RX 5 USB %% TTL 1&iRAY
TX gi%, GND 5 USB &5 TTL #&t29 GND #8:&E, USB 55 TTL {&1RAY USB % S EE BEELE.

2. B1Y USB Z&iEzrBIN IR OF LR, FERSHAR bootloader 183, LT165A B9 bootloader tR{7EE
NTBR. FTFERRES LT165A B LT Uart GUI V3.48 #Xft, radk InputFile iFITEERFRITIENE, i%
FXINAYERO, BifR BaudRate 73 115200, Brath OpenComm FJFik[iERE. BaudRate HAE 115200
WFTRER:, EINEREEREGBNE TEEREBAESE 921600,

Message Control {5

Meu code,CRC = 0x0 Len: 0 AIIMCU_Code.bin3Zf4 SerialPort

sktop/165/4EH3/LT165_UE2.0_MCU_V3.11_20250715(2)_LIB/Debug/LT165_UE2.0_MCU_V3.11_20250715(2)_LIB.bin| [ InputFile | [BaudRate: 115200 <)

Flash code,CRC = 0x0 Len: 0 New Rate: 921600 ~

|D:IUsErsfshankailnng!DesktanESIH]‘thIfUartTFT-II_FIash.bin ‘ Input File WaitTime: s -

BL_SET=0 meu: |
BootMode-|
BootMode-Il

| Open Comm ]

Update MCU
Check Mcu CRC
Update Flash
Flash Info
Check Flash CRC
Run Uart Application
Exit

Fashio: [ ]
Flashsize: | |
FlashName: | |

0%

2-22: $JFF LT Uart GUI §R{tsSit MCU_Code RO

MO165A-28-0320240-SCX-LT-V10
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0 LT165A BORETERERHRIEH

2. Mif Update MCU J#%3% MCU_Code.bin 3244,

Message

Control
Mcu code,CRC =0x0 Len: 0 SerialPort: com3 b
|.T165_UE2.0_MCU_V3.11_2025071 5(2)_LIB/Debug/LT165_UE2.0_MCU_V3.11_2025071 5{2)_LIB.hin| Input File BaudRate: 921600 —
Flash code,CRC = 0x0 Len: 0
New Rate: Q21600 e
|D:rU sersishaokailong/Desktop/165tULUartTFT-I_Flash.bin | Input File
BL_SET=0 WaitTime: ms w
veom_index =0
LT165 Boot_Version:25070501 MCu: LT1650
Reconnected with the new baud rate...
veom_index =0
LT165 Boot_Version:25070501 Boothade-1
BootMode-ll
Close Comm
TEHMCU Codebinszff | | Update MCU )
Check Mcu CRC
Update Flash
Flash Info

Check Flash CRC
Run Uart Application

Exit

N —
P
T —

2-23: 1% MCU Code.bin

4, TFESERERD Run Uart Application S fENFEFZR

Message Control
Mcu code,CRC = 0x0 Len: 0 SerialPort: COM3 ~
Lmss_u E2.0_MCU_V3.11_20250715(2)_LIB/IDebug/LT165_UE2.0_MCU_V3.11_20250715(2)_LIB.bin | Input File T ST i
Flash code, FileCRC = 0x3220FECC FlashCRC = 0xF2862BD4 Len = 860746
New Rate: 921600 ~
|D:rljser.v.rshaokaibngmesktopﬂBmulruanTF[-ll_Flﬂsll.bin | Input File
veom_index =0 WaitTime: 1ms v
LT165 Boot_Version:25070501
Connect Mcu: LT1650
Get Flash ID
Timer:A7:11:36 Mod
Start to update flash ... Boo ed
Mcu_Type = 0x19711650 BootModel
vcom_index =0
End to update flash Close Comm
Timer:17:12:5
Start to get flash crc... 1 Update MCU
flashCode_Size: 860746
Cre Value: 0xF2862BD4 B
Check flash CRC pass.
Timer:17:12:5 LIEE
Flash Info
|Update flash is OK!!
Check Flash CRC
b3 (] —
SR EINE i Ml mrrrr—
Exit
Flash ID: 0xef4018
o s rorzie

2-24: MCU Code.bin 55352k

MO165A-28-0320240-SCX-LT-V10
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7 LT165A SBORERERMEEHEE

3. FiEimss @izl

£ Ul_Editor-Il (98B OMMYT, FEizim MCU #uEId Uart BUEOESURIKIRE OIS SEM S B0 TE
B, MALERER MCU BRFABRTETRE, FSEORMT N BESRIERER, BEESAE
IEERVZENIEAL,

3.1. BORESHH
TFE RS QRS BRI S AL

Wik + KIE + /51918 + FRIOW + TVEYE + CRC

5\

> ' \ ‘ ._‘ \\‘ ~a

LT WSk KE | SRS | R | SEE | oo | e
0x5A OxA5 Len1 (1 Byte) (2 Bytes) (2*N Bytes)
uart_data_buf [o] 1 [4, 5] [6, 7.1 [8+2*(N-1)] [9+2%(N-1)]

\—L CRC #5 2~ Byte
KER 11 Byte, 0x10 82 "Sfg%" , 0x03 & &S

KEHR 11 Byte, B "BigS” + "Rt + "SAHIE" + CRCWFLEEH
IiELA 2 1 Byte, BRIAD 5A, A5

3-1: BROBIMESSHISE

ASEBAIREREIER MCU 3 STM32F103RCT6, ¥ STM32F103RCT6 #9 PA9. PA10 SIS BIEH
USART1_TX # USART1 RX, TEJ MCU 5 LT165A B R HGiEiE,

STM32F103RCT6 LT165A TFT Panel
PA9 TX RXD1
PA10_RX TXD1 |:>
8bit
8080 I/F

3-2: FiFiK MCU (STM32F103RCT6) AEROS LT165A EORG HIE

MO165A-28-0320240-SCX-LT-V10
e —
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7 LT165A SBORERERMEEHEE

3.2. CRC 1BAY4ERE

B BEOBENRNEREEE 2 1~ CRC ARG, 2RE/SiE<. XEM, BEHIEN —LSHERNEIENR™
&, HSEAWE (CRCh) W1F:

/***** CRC'h *****/

#include "stm32f10x.h" // Device header

/* CRC 15w */

//BRIFTH CRC B

const uint8_t auchCRCHI[] = {

0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01,
0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, OxCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81,
0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01,
0xCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41, 0x00, O0xC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, OxCO,
0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81,
0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x0T,
0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81,
0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, O0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01,
0xCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81,
0x40};

/MEGIFTRY CRC &

const char auchCRCLo[] = {

0x00, 0xCO, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xC6, 0x06, 0x07, OxC7, 0x05, OxC5, 0xC4, 0x04, 0xCC,
0x0C, 0x0D, 0xCD, 0xO0F, 0xCF, 0xCE, OxOE, 0x0A, 0xCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xC8, 0xD8, 0x18,
0x19, 0xD9, 0x1B, 0xDB, 0xDA, 0x1A, 0x1E, OxDE, OxDF, 0x1F, 0xDD, 0x1D, 0x1C, 0xDC, 0x14, 0xD4, 0xD5,
0x15, 0xD7, 0x17, 0x16, 0xD6, 0xD2, 0x12, 0x13, 0xD3, 0x11, 0xD1, 0xDO, 0x10, OxFO, 0x30, 0x31, OxFT1,
0x33, 0xF3, OxF2, 0x32, 0x36, 0xF6, OxF7, 0x37, OxF5, 0x35, 0x34, 0xF4, 0x3C, OxFC, OxFD, 0x3D, OxFF,
Ox3F, Ox3E, OxFE, OxFA, Ox3A, 0x3B, OxFB, 0x39, OxF9, OxF8, 0x38, 0x28, OxE8, OxE9, 0x29, OxEB, 0x2B,
Ox2A, OxEA, OxEE, Ox2E, Ox2F, OxEF, 0x2D, OxED, OxEC, 0x2C, OxE4, 0x24, 0x25, OxE5, 0x27, OxE7, OXE®6,
0x26, 0x22, OxE2, OxE3, 0x23, OxE1, 0x21, 0x20, OXEOQ, OxA0, 0x60, 0x61, OxA1, 0x63, O0xA3, 0xA2, 0x62,
0x66, 0xA6, 0xA7, 0x67, OxA5, 0x65, 0x64, 0xA4, 0x6C, 0xAC, 0XAD, 0x6D, OxAF, Ox6F, Ox6E, OxAE, OxAA,
0x6A, 0x6B, OxAB, 0x69, 0xA9, 0xA8, 0x68, 0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, 0x7A, 0xBA, OxBE, Ox7E,
0x7F, OxBF, 0x7D, 0xBD, 0xBC, 0x7C, 0xB4, 0x74, 0x75, 0xB5, 0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, 0xB3,
0x73, 0xB1, 0x71, 0x70, 0xBO, 0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92, 0x96, 0x56, 0x57, 0x97,
0x55, 0x95, 0x94, 0x54, 0x9C, 0x5C, 0x5D, 0x9D, Ox5F, 0x9F, 0x9E, Ox5E, Ox5A, 0x9A, 0x9B, 0x5B, 0x99,
0x59, 0x58, 0x98, 0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B, 0x8A, 0x4A, Ox4E, 0x8E, Ox8F, 0x4F, 0x8D, 0x4D,
0x4C, 0x8C, 0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86, 0x82, 0x42, 0x43, 0x83, 0x41, 0x81, 0x80,
0x40};

MO165A-28-0320240-SCX-LT-V10
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7 LT165A BOREREREEES

unsigned short CRC16(uint8 t *puchMsg,uint16_t usDatalLen)
/* BRELL unsigned short #A%KRE] CRC */
{

uint8 t uchCRCHi = OxFF ; // CRC BIEFT540%K

uint8 t uchCRCLo = OxFF ; // CRC BYEZET#0RL

uint16_t ulndex ; // CRC EFERZES]

while (usDataLen--) // STREANMRIETX

{

ulndex = uchCRCLo » *puchMsg++ ; // itE CRC
uchCRCLo = uchCRCHi » auchCRCHi[ulndex] ; // BIEELEIREUHTT CRC (L
uchCRCHi = auchCRCLo[ulndex] ; // BIITERIREUATT CRC &1

}
return (uchCRCHi << 8 | uchCRCLo);

MO165A-28-0320240-SCX-LT-V10
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3.3. UART £OfcE

SNBTTIFmA , ANESEHIGER STM32F103RCT6 {FAEE MCU, BT #HEFMEI & STM32F103RCT6 Y PA9,
PA10 5|fl5351iz79 USART1_TX #1 USART1_RX 5fl, NRERRHT—SIESEE, BELLRFEMER PA9
5|MSE MO RXD1 5B TIEEBI A SEI R B R ERYER(E. UART BBOMmHFERARS (Uarth) 0F:

/***** Ua rth *****/

#include "stm32f10x.h" // Device header
#include <stdio.h>
#include <stdarg.h>

void Uart_Init(void) // BOYIAL

{
RCC_APB2PeriphClockCmd(RCC_APB2Periph_USART1, ENABLE);
RCC_APB2PeriphClockCmd(RCC_APB2Periph_GPIOA, ENABLE);

GPIO _InitTypeDef GPIO _InitStructure;

GPIO _InitStructure.GPIO_Mode = GPIO_Mode AF PP;
GPIO _InitStructure.GPIO_Pin = GPIO_Pin_9;

GPIO _InitStructure.GPIO_Speed = GPIO Speed 50MHz;
GPIO _Init(GPIOA, &GPIO InitStructure);

USART InitTypeDef USART InitStructure;

USART _InitStructure. USART BaudRate = 115200;

USART InitStructure. USART HardwareFlowControl = USART HardwareFlowControl None;
USART InitStructure. USART Mode = USART Mode Tx;

USART InitStructure.USART Parity = USART Parity No;

USART _InitStructure. USART _StopBits = USART StopBits_1;

USART InitStructure. USART WordLength = USART WordLength 8b;

USART _Init(USART1, &USART InitStructure);

USART_Cmd(USART1, ENABLE);
}

uint16_t UART SendByte(uint8 t Byte) // BOKIE— Byte =
{

USART SendData(USART1, Byte);

while (USART GetFlagStatus(USART1, USART FLAG TXE) == RESET);

}

uint16_t UART SendData(uint8 t *send_buf, uint16_t Length) // BBO&XIESEREL
{

uint16 _t ret;

uint32 ti;

for (i=0;i < Length; i ++)
{

ret = UART SendByte(send buf[i]);
}

return ret;

MO165A-28-0320240-SCX-LT-V10
e —

© Levetop Semiconductor Co., Ltd. Page -24-



0 LT165A BORETERERHRIEH

3.4. X RHREHITIESIEN

LATSERAERR MCU (STM32F103RCT6) 1§ E i 0x7000 S 0x0001 #iE, LI ERIE. &
TEHbE 0x7001 B 0x0020 #iE, SLIEABENRE, RIEX RTCHTHAL, HRESERRSINT:

( I\i;?:é) ) Gendlnstruction(cmd, addr, valueD

A 4

K= MCU 07t BENIES(0x10)i2EE Buffer[3]
Uart_Init()

Y

B EHHINZEZ Buffer[4, 5]

RIEIESEUE - ti%mmE
(15EdF 0x0001 BEFEEHHE 0x7000)
SendInstruction(0x10, 0x7000, 0x0001)

A 4

BT EEIRZEER Buffer[6, 7]

RIETESHIE - tDiemmE Y S l
(/558 0x0020 FIEIZEEIAE 0x7001) sk, KE. CRCSAZITIRA

. Buffer X
SendInstruction(0x10, 0x7001, 0x0020) LT SendData CRC Frame()

l

BEIESHIE - IBXERR 15 Buffer &UEiEIS Uart SBOEE

(5B BEES 2T £t 0x7002, UART _SendData()
0x7003. 0x7004, 0x7008)

=

3-3: FiEmgixHROESHHRER

MO165A-28-0320240-SCX-LT-V10
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/***** main() *****/

#include "stm32f10x.h" // Device header
#include "Delay.h"

#include "Uart.h"

#include "CRC.h"

uint8 t SCI_CO = Ox5A; // Bk
uint8 t SCI_C1 = OxAS5;
uint8_t uart_data_buf[256]; /] TFRUEHIEA
uint8_t len; /] EESKE
uint8_t CRC_Enable Flag = 1; // CRC BEGHFREL
uint8 t CRC Feedback Flag = 1;
int main()
{
Uart_Init(); // ORI
SendlInstruction(0x10, 0x7000, 0x0001); /] REIESHIE - tJRNE
SendInstruction(0x10, 0x7001, 0x0020); /] BREESEIE - AEEEE
SendlInstruction(0x10, 0x7002, 0x0017); /] RIEIESHEEE - 1838 2023
SendInstruction(0x10, 0x7003, 0x000B); /] RixigS# - &85 11
SendInstruction(0x10, 0x7004, 0x001C); /] BEESE - EXB ) 28
SendInstruction(0x10, 0x7008, 0x0001); /] REIESEIE - FAFR BEX

}

void LT SendData CRC Frame(uint8_t *buf, uint8 t len1) // RBHEE RN CRC, FHigmnsk, KE. CRC
/] BASIRAY Buffer X
{
uint16_t TxToPc_crg;
uint8 t crc[2] = {0};

*(buf + 0) = SCI_CO; /] LB N\ Buffer[0, 1]
*(buf + 1) = SCI_C1;
if (CRC_Enable Flag)
{
TxToPc_crc = CRC16(buf + 3, len1); // #17 CRCiHE&
crc[0] = (uint8 t)(TxToPc_crc & 0x00ff);

crc[1] = (uint8_t)((TxToPc_crc >> 8) & 0x00ff);
len1 += 2; // Ik CRC (21 byte) BAUKE
*(buf + len1 + 1) = crc[0]; // % CRC E\Z| Buffer i
*(buf + len1 + 2) = crc[1];
}
*(buf + 2) = lenT; /] BEREGIES + T2+ TE2HIE+CRC = RED)
// BE| Buffer[2]
len = len1 + 3; // TEAHESKE (BINLmk 2byte #1length1 4 byte)

MO165A-28-0320240-SCX-LT-V10
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void SendInstruction(uint8 t cmd, uint16_t addr, uint16_t value)

{

uart_data_buf[3] = cmd; // &EINEERSE Buffer[3]

uart_data buf[4] = (uint8 t)(addr >> 8); // BT RIS (E Buffer[4]

uart_data_buf[5] = (uint8 t)addr; // IRETEHIHEAZ] Buffer[5]

uart_data buf[6] = (uint8 t)(value >> 8); // EETEESNE Buffer[6]

uart_data_buf[7] = (uint8_t)value; // IRETEE(KME Buffer[7]

LT SendData_CRC Frame(uart data_buf, 5); // Bk, KE. CRC EANIL Buffer X

UART SendData(uart_data_buf, len); // 18 UART ER[E7F1E Buffer KINRGIESEUR
// RERE

Delay ms(1000);

MO165A-28-0320240-SCX-LT-V10
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4. E¥ Bootloader

Bootloader SZ{4F3F & MCU Code.bin %1 UartTFT-Il Flash.bin 3, —figskin, REZEEFRTHAR

HBHEA 28 bootloader 2F. ZEBIIEVELE, ERFAFAXAERZAEFLABIATETH
Bootloader IEf%,

E# Bootloader ZE {#F A LT Programmer V1.08 # 4 (FJEIEMTE) , BNEHESE—N"
LT SWD _ISP_Programmer Lite 745l5Res" . HI%R Bootloader LHUNT:

(1) F&%BRRREEMERM GND, SWDIO, SWDCLK, RST Zi&EfE—iz.

4-2: LT SWD ISP Programmer Lite {Z#z3

MO165A-28-0320240-SCX-LT-V10
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0 LT165A BORETERERHRIEH

(2) FIFFLATHE, BRI Bootloader B9 bin 34, FTF®OME, mds Program.. &,

Message Control
Mcu code,CRC = 0x%x Len: %d =
hoﬂ1BNLT1B§_BSP_BDDIInader_V1 .DIDebug!LT185_BSP_BnntIoader_W.D.bin‘ Input File [l |:|
| Open programmer |
Program
Verify

Download to programmer
Check SpiFlash CRC
Firmware update

Boot update

Exit
Program Numbe
Program Speed High ™

Target Name LTO000 -~

BoardFlashl | |
BoardFlash iz | |
Board Flash Naml:l

0%

4-3: SWD T

i BRERE—EERAHEH SWD i, AR IC EETE,

MO165A-28-0320240-SCX-LT-V10
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