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LT768x MCU LT768x
VDD VDD
Lok 10»%
RST# GPIO RSTH

TEST2 TEST2
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3.3 Tt H

b' MCUMI| &+ REG[0Oh] bitO © 11 LT768 N h T ¥ y & Software Reset{ | T¢%y
Ehey LT768) @i'6 1 THI é+w6j h &¢&i | ¢ yHE« REJOOh bito Ch
5 U II-PKO

E Tey! E T @i @ A" Qx

void LT768_SW_Reset(void);

34 = 3M

LT768x @i TEST[2:0f ¥ wA3N1 PRAOT wén LT768pd HAE * WA Z 1 s
€ GNDC 1 bi g 3-2 3-3'A”

b pr HY bp" Mi p LT768x SPI Master i @iSPI Flash  "QQ" A1 ! @"H LT768x i
TEST[2]AO T H TEST[JAGT 1+ LT768x ! wA3 AAMv  SPIFlash@i |
67T N'QQ» e’ FlashGj p LT768%E& ¢¢ v & £ q @M 184 19.4 21.33 223 & " (
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34 PLLGEGH

[ f14 H 3Nebg 4-3T1 77 AmJ

4, 'Q H
41 Q | PLL
LT768 vi A 10MH z G8i)
I @1 PWM
H O omx
A CCLKx 772
A MCLKy 727
A

T, I—ey
10MHz | 15p

22 Core@iH 3 N g CoreClockl | w?

LT768x

100MHz
Display RAM @iH 3 N ¢ Memory Clock (| ®w?2
PCLKY 7572 wé N TFTR 0+ ©fH 3 N ¢ Pixel Clockl | w? 80MHz

PLL Block

XI
15p M

X0

0SC s

CPLL

PPLL

CCLK
— To Core Logic

PCLK

133MHz y

MCLK
MPLL —— To Display RAM

f 4-10LT768x Q = ¢ (

* To TFT Driver

* To TFT Driver

LT768x
PLL Block
22
8~12MHz CCLK
Xl CPLL +——— To Core Logic
Clock
MCLK
Gen. ™ 05C —, —- To Display RAM
PCLK
X0 PPLL
f 4-20LT768xQ - a' B
LT768x
MCU
PLL Block
22
8~12MHz CCLK
PWM X CPLL * To Core Logic
MCLK
M 0SC —p —b To Display RAM
PCLK
X0 PPLL
f 4-30LT768x Q - aep

* To TFT Driver
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=

SAPLL . " T 347 NBEPLLI €% hi Fourmy A GEPLL . ' 1 T3 Amy

Four =XI*a N/RB 6 OD

XITv 9§ vl Qi ggmae XI6T 10MHzt RT = H %' B¢ Input Divider Ratio Z 1 k
2 2~31e 10DV | W %' & Output DividerRatio 21! @ & 1 2&7 4INT Feedback
Divider Ratio of Loop | HU9 A bitst Q6k:: 2~511 e

4-16 PLLLEpF Ha1p

R I
00010 2 000000010 2
00011 3 000000011 3
00101 4 000000101 4
11101 29 111111101 509
11110 30 111111110 510
11111 31 111111111 511

4-26 PLLLEF Ha 2B

OD[1:0] Input D&vgeDrBRatm
00 1
01 2
10 2
11 4

@b XIT 10MHz1 R[4:0] T 01010t 'h 10Z 1 N[8:0] T 100000000¢ hH 256C | OD[1:0] T
1lle Th 4C 1 y¥x

Four = 10MHz * o 256/10 B 6 4 = 64MHz
LT768x @34 H 3N T WX

1. CCLR >= MCLK>= CCLK
2. CCLK>= PCLK*1.5
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H&l &% hi3oti @ . h CCLK/mbMCLK@E ' i Q) a GiLCDRI A a o
v
t 0

o
1. | é+ R[40]%60 22| &+ OD[1:0]
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42 Q vt ¢ H
p LT768 Lib.h @ a1 A MG HG%vQ o! KN 34 GH h Ha
/A '

#define LCD_XSIZE_TFT 1024
#define LCD_YSIZE_TFT 600

v Q

#define LCD_VBPD 20
#define LCD_VFPD 12
#define LCD_VSPW 3
#define LCD_HBPD 140
#define LCD_HFPD 160
#define LCD_HSPW 20

a Pixel Clocke PCLKZ T ! @i Q@i 6Av ™ Qé 1| vyiy Abi x

PCLK = (LCD_HBPD + LCD_HFPD + LCD_HSPW + LCD_XSIZE_TFT) * (LCD_VBPD + LCD_VFPD +
LCD_VSPW+LCD_YSIZE_TFT) * 60;

a

E JBQi @W6AVQI1 1 1° QX

void LT768_PLL_Initial(void)

a

o/ JB34H 1 +w ° QTJ4iQ B6AVQ A 33A VB 340EH @ -

LT768_AP-Note / V3.0
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5. MCUODA H

51 MCU™ T0A

LT768x 0&~ 2 8y 16y ©X i A1 @3 SPI I2C@%i MCUI &1 j a@MCUGQ T
GA Er § LT768x MCU 1 ~@¥A+ PSM[2:0] Adr hit vai h x

5-1c0MCU 0 A 434 H

PSM[2:0] MCU 0 A ¢ &

00X "OX £ 8y G 16 y i 8080 WA

01X "OX £ 8y G 16 y B 6800 WA

100 "Ow & 34 A SPIWA

101 "Ow & 44 A SPIWA

11X "Ow & 12C WA

pAT XAWAHL 'O08ya 164 QQe T+ | é+ REG[O1h] GEbit0 [ ~ h1 b bit0=0 1|
h w 8bit ' QQO4 1 b bitd=11 . h m 16bit QQO 1

LT768x v ° &j a GM 1| "HYBEMCU1 £ COH'AT a1 ab LT7680 w 68pin BEQFNM 1| E 'H
YA 34 SPI3 44 SPI¥WA 1 i 1 LT768xv° "HY@EMCUI £MZ ¥

5-20 LT768x ¥~ &i * MCU 0 A

LT7681 LT7680 A-R
No. MCU 0 A + & LT7683+
LT7686 Lt7680B -R
1 X £ 8y 08 8080 WA v
2 X £ 16 y B 8080 WA v
3 X £ 8y 08 6800 WA v
4 X £ 16 y B 6800 WA v
5 mAE 341 A SPIWA v v
6 WA 44 A SPIWA v v
7 £ 12C WA v

p LT76801 PSM[1] A0 TJdp ICy 1 s1EA, PSM[2] PSM[Oi £ HPSM[2] . o |
" 2yir a' PSM[O]f O34 SPIAT 44 A SPI®WA I E PSM[0] =01 Owm%& 34 A SPI
WAL PSM[0]=11, "O44 A SPIwA

LT768_AP-Note / V3.0
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Qi Wj 2 BMCUI £v 62 gX

8080 MCU LT768
D[7:0]/[8:15] ™ DB[7:0]/[8:15
|/ [7:0]/[8:15]
ADDR[N:1] ———" ek cs#
TORQ
ADDR[0] AD
WR »| WR#
RD »| RD# PSM[2]
WATT |« WAIT# PSM[1] m
INTR |« INTH# PSM[0] ——
RES »| RSTH#
f 5-10 8080 MCU wA = f
6800 MCU LT768
D[7:0]/[8:15] ™ DB[7:0]/[8:15
> [7:0]/[8:15]
ADDR[N:1] " nocoder o CS#
VMA
AD »{ AD VDD
EN EN -
R/W »| RWi PSM[2]
WAIT |« WAIT# PSM[1] {7
INTR INT# psM[0] ——
RES »| RSTH#

f 5-20 6800 MCU wA = f
MCU LT768
SCK » SCLK VDD
[ » SCSH# ]'
SDA |« » sD PSM(2]
PSMI[1]
INTR e INT# PSM(0] m
RES » RST#

f 5-30 3V SPIAN MCU U A

A\Y
—h

LT768_AP-Note / V3.0
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MCU LT768
SCK s scLk
cs »| scs#
MOSI »| SDI VDD
MISO |« SDO ——
- PSMI1]
B INT#
INTR PSMIO] %7
RES »| RST#
f 5-404M SPIAN MCU 0 A = f
VDD
MCU LT768
VDD
2 12CA[5]
12CA[2
12CA[1] 12CAL4]
12CA[0] 12CA[3]
VDD
SCK SCLK
SDA |e 125D PSMI[2]
PSMI[1]
INTR [e INT# PSM[0] ——
RES » RSTH#

f 5-50 I2CHA/1 MCU 0 A = f

1272 j a BEMCUTL AR | @ H T 1+ % LT768x 0 &~ Hup BHA § WA | & m £ WA A /T

AbL AQUHXZEAG O @

& GPIO &1 1

v o

5-3071 W MCU 4 4 0AHy

j @ MCUWAGI £h ey

Pin 8080 I/F 6800 I/F SPI SP|
. . 12C
Name | g.pits | 16-bits | 8-bits | 16-bits | 3-Wires 4-Wires
DB[15:8] - - GPIOA[0:7] | GPIOA[0:7] | GPIOA[0:7]
DB[7] SCLK SCLK SCLK
DB[6] i s SDI I2C_SDA
DB[15:0] DB[15:0]
DBI[5] DB([7:0] DB[7:0] SD SDO I2CA[S]
DB[4] SCs# scs# 12CA[4]
DB[3:0] is is I12CA[3:0]
Cs# cs# Cs# GPIB[0] GPIB[0] GPIB[0]
RD# RD# EN GPIB[1] GPIB[1] GPIB[1]
WR# WR# RW# GPIB[2] GPIB[2] GPIB[2]
AO AO AO GPIB[3] GPIB[3] GPIB[3]
INT# INT# INT# INT# INT# INT#
WAIT# WAIT# WAIT# -- -- --

LT768_AP-Note / V3.0
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52 awv 8H 8080 0 A

j 1Tt .Ml &AL PRI A3 hNQ@i 5A" QuEl {1 6 LT768 G HGH T T 9572 @i @865
A" Q' h NG

1 void LT768_CmdWrite(u8 cmd); /I b LT768  u p

2 void LT768_DataWrite(u8 data); /I b LT768° QQ

3 void LT768_DataWrite_Pixel(ul6 data); /I b LT768" i J p GQQ

4 u8 LT768_StatusRead(void); N Tel éw

5 ul6 LT768_DataRead(void); 1 &+ Q0

p A1 8y 80801 £ H FYip. DpH h "HREG[01h]bito] w G 3 O4 8bitl!
e 4d4Q0h ¢

A av STM32 v FMSC'Y+ H8H" 8080 0 A o

void FMSC_8 CmdWrite(u8 cmd)
{

*(vu8*) (LCD_BASEOQ)= (cmd);

}

void FMSC_8_DataWrite(u8 data)
{

*(vu8*) (LCD_BASE1)= (data);

}

void FMSC_8 DataWrite_Pixel(ul6 data)
{

*(vu8*) (LCD_BASE1)= (data);

*(vu8*) (LCD_BASE1)= (data>>8);

}

u8 FMSC_8_StatusRead(void)
{

u8 temp =0;

temp = *(vu8*)(LCD_BASEO);
return temp;

}

LT768_AP-Note / V3.0
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ulé FMSC_8 DataRead(void)

{

ulé temp = 0;

temp = *(vu8*)(LCD_BASEL);
return temp;

}

LT768_AP-Note / V3.0
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53 awv 164 8080 0 A
A av STM32 v FMSC'Y* H16 H" 8080 0 A o

void FMSC_16_CmdWrite(u8 cmd)
{

*(vul6*) (LCD_BASEO)= (cmd);

}

void FMSC_16_DataWrite(u8 data)
{

*(vul6*) (LCD_BASE1)= (data);

}

void FMSC_16_DataWrite Pixel(ul6 data)
{

*(vul6*) (LCD_BASEL)= (data);

}

u8 FMSC_16_StatusRead(void)
{

u8 temp = 0;

temp = *(vul6*)(LCD_BASEOQ);
return temp;

}

ulé FMSC_16_DataRead(void)
{

ul6 temp =0;

temp = *(vul6*)(LCD_BASE1);
return temp;

}

LT768_AP-Note / V3.0
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54 awv SPIDOA

void SPI_CmdWrite(u8 cmd)
{
SS_RESET;
SPI2_ReadWriteByte(0x00); ' ™ MCU =~ JYml &+ g X%
SPI2_ReadWriteByte(cmd);
SS_SET;

void SPI_DataWrite(u8 data)
{
SS_RESET,
SPI2_ReadWriteByte(0x80); /' T MCU ~ 3QQ | énail~pnéa
SPI2_ReadWriteByte(data);
SS_SET;

void SPI_DataWrite_Pixel(ul6 data)
{
SS_RESET;
SPI2_ReadWriteByte(0x80);
SPI2_ReadWriteByte(data);
SS_SET;

SS_RESET;
SPI2_ReadWriteByte(0x80);
SPI2_ReadWriteByte(data>>8);
SS_SET;

u8 SPI_StatusRead(void)
{
u8 temp =0;
SS_RESET;
SPI12_ReadWriteByte(0x40); /I Th MCU n'o6| é+x wWQQ
temp = SPI2_ReadWriteByte(0xff);
SS_SET;

return temp;

LT768_AP-Note / V3.0
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ulé SPI_DataRead(void)
{
ul6 temp = 0;
SS_RESET;
SPI2_ReadWriteByte(0xc0); II' T MCU nYml &+ Q0
temp = SPI2_ReadWriteByte(0xff);
SS_SET;

return temp;

Y ouy@igk! @Qva LT768x | WV 22V WWMCUW 1| £a &SPl £

LT768_AP-Note / V3.0
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55 awv I12C0A

u8 11IC_CmdWrite(u8 cmd)
{
[IC_Start();
IC_Send_Byte(LT_ADDROx00);
if(IIC_Wait_Ack())
{
lIC_Stop();
return 1;
}
[IC_Send_Byte(cmd);
if(11C_Wait_Ack())
{
IIC_Stop();
return 1,
}
[IC_Stop();
return O;

u8 IIC_DataWrite(u8 data)

{
[IC_Start();

[IC_Send_Byte(LT_ADDR|0x02);

if(IIC_Wait_Ack())
{
1IC_Stop();
return 1;
}
[IC_Send_Byte(data);
if(11C_Wait_Ack())
{
lIC_Stop();
return 1;
}
lIC_Stop();

return O;

/' T MCU
Il M8 ZN

I M é

ACK

/' T MCU
I M & ZN

/I M & ACK

LT768_AP-Note / V3.0
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void 1IC_DataWrite_Pixel(ul6 data)
{
[IC_DataWrite(data);
[IC_DataWrite(data>>8);

u8 IIC_StatusRead(void)
{
u8 res;
[IC_Start();
[IC_Send_Byte(LT_ADDR|0x01); /I Th MCU n'o6l &+ Q0
[IC_Wait_Ack();
res=1IC_Read_Byte(0);
[IC_NACck();
[IC_Stop();

return res;

u8 IIC_DataRead(void)
{
u8 res;
[IC_Start();
IIC_Send_Byte(LT_ADDR]|0x03); /' T MCU nYrpl €+ SEQ0
[IC_Wait_Ack();
res=IIC_Read_Byte(0);
[IC_NAck();
[IC_Stop();

return res;

N o
1 LT _ADDRATMh B x { LT768x &A § 12CA[5:0] h

2 vyGigk! @QvaQQEq22Y WMCUW | £a EICI £

LT768_AP-Note / V3.0
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6. & JJEoa SDRAMB H

LT768x @ 21k ©iz n Je 128Mbit 1 bi A7 x

6-10 LT768x J] E K

y, nAa” E|, va” z B
LT7681 128Mb 640*480
LT7683+ 128Mb 1024+*768
LT7686 128Mb 1280*1024

LT7680A-R 128Mb 1280*1024
LT7680B-R 128Mb 480*320

T ~néw AAADT ¥
void LT768_SDRAM_initail(u8 MCLK);

3/AFcb" Ar 128Mbit k @i ~ pgé1 dah J B MCLK m 100MHz X
LT768_SDRAM_initail(100);

"Y" ov "'Q MCLK G&'Qé sH PLLG J ~ M:jak @ “pgé1 T Dp° QG a
Q@i W 128Mbit € LT7681/7683+ /7686 /LT7680x-R( 1T ~ né Dp° "Qx

void LT768_SDRAM initail(u8 mclk)

{

unsigned short sdram_itv;
LCD_RegisterWrite(Oxe0, 0x29);
LCD_RegisterWrite(Oxel, 0x03);

sdram_itv = (64000000 / 8192) / (1000/ mclK) ;
sdram_itv -=2;

LCD_RegisterWrite(Oxe2, sdram_itv);
LCD_RegisterWrite(Oxe3, sdram_itv >>8);
LCD_RegisterWrite(Oxe4, 0x01);
Check_SDRAM_Ready();

Delay_ms(2);

}

LT768_AP-Note / V3.0
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7. LcD"?

71 LCDr v (A

LT768x "HY 16 18 24bitsCMOS | £ — j | 24bppe RGB 8:8:8 16bpp ¢ RGB 5:6:5
dai 8bppe RGB3:3:2@ y | @ P CMOSi £N3N ~ TFT —i @ O+ LT768x
G LCD 'QQ4 MZ RGB@®QQbi A~ 1 MCU! @ | é+ REG[0lh] ©& bit[4:3] = h

16bits 18bits & T 24bits1a Hj @ 3 N i LT768x A"HY ®iRGB'QQCH 2 1aeb REG[01h] bit[4:3]
=00b & 24bits¢ | a AT LT7680¢ E "HY 18bits RGB1 £ 1 E{ I X 18bits 6i262K* E @
va 7-2j a3NGELT768x ATHY @ RGBQQ

7-10 CMOS 0 A | z RGB" A™O

Ad TFT-LCD O A

LCD A"OM REG[01h] REG[01h] REG[01h]
bit[4:3] = 10b | bit[4:3] = o1b | bit[4:3] = o0b
€ 16bits ¢ € 18bits € 24bits

PDI[O0]
PDI[1]
PD[2]
PDI[3]
PD[4]
PDI[5]
PDI[6]
PD[7]
PDI[8]
PDI[9]
PD[10]
PD[11]
PD[12]
PD[13]
PD[14]
PDI[15]
PDI[16]
PD[17]
PD[18]
PD[19]
PDI[20]
PD[21]
PD[22]
PDI[23]

LT768_AP-Note / V3.0
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7-201 WyMu LT768x Uai v RGBAO

y M LCD A OM RGBO A A I &¢& Max Q
LT7681 PD[23~0] R:G:B = 8:8:8 16.7M ° "HY 16/18/24bits
LT7683+ PD[23~0] R:G:B = 8:8:8 16.7M * "HY 16/18/24bits
LT7686 PD[23~0] R:G:B = 8:8:8 16.7M* "H'Y 16/18/24bits
PD[23~18],
LT7680A -R | PD[15~10], R:G:B = 6:6:6 262K "HY 16/18bits
PD[7~23]
PD[23~18],
LT7680B-R | PD[15~10], R:G:B = 6:6:6 262K*° "HY 16/18bits
PD[7~23]

“ RGB3Nv | LT768x &~ LCDRWE®H 3N PCLK [ ~agf 3N VSYNC : Wa ¢ 3
N HSYNC 3 RWQQA 3N PDE TFTI “ Rl g 7-1w% LCDR@i £s5ng 1 g 7-2w LCD

RIEH2Z g,

LT768

TFT Panel

PD R:G:B
(16/18/24)

NS

HSYNC

VSYNC

PDE

Yy Y VvV VY

PCLK

R/G/B

HSYNC
VSYNC
PDE
PCLK

f 7-10LT768xj TFTr np“0A

LT768_AP-Note / V3.0
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e — VPW —pfe—ple——— VDH ——f¢e— vST —
____________
HSYNC I N

HSYNC
PELALUNILLENG HDW »e— HST —»]
PCLK Juuidurduiduuduy
PDE | |
PD ( Line #1 RGB Data )

f 7-20 Ad TFT-LCDO A QZ §f

LT768_AP-Note / V3.0
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72 LCDr H

Mj @ BILCDR1 LT768x hj a@ivQ

void Set_LCD_Panel(void) Y

a

Ty BB 1! Qp QR NI %bx
LCDGIEwA A X
VSCAN_T_to_B();
/INVSCAN_B to_T();

RBGUE . AAx
PDATA_Set_RGB();
/IPDATA_Set_RBG();
IIPDATA_Set_GRB();
I/IPDATA_Set_GBR();
I/IPDATA_Set BRG();
/IPDATA_Set_BGR():

HSYNC@u A A A x
HSYNC_Low_Active();
//HSYNC_High_Active();

VSYNC@io A A A
VSYNC_Low_Active();
IINSYNC_High_Active();

DE@I0 A A A x
DE_High_Active();
/IDE_Low_Active();

//IREG[12h]: ki 1
Hxi i

//IREG[12h]: Select RGB output
/I Select RBG output
/I Select GRB output
/I Select GBR output
/I Select BRG output
/I Select BGR output

/IREG[13h]: Low
// High

//IREG[13h]: Low
// High

/IREG[13h]: High
/l Low

LT768_AP-Note / V3.0
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~

8. & nA
81 & " o Display Windows B

I~ 1y0" 3 1 zg 1 TA 1i1sa T MZ LT768xs 1 ~ 5é & Display RAM
Gy 11 Thebi x

A 3 1x1r hel “pgeée® Anz 1 AwMZ TFTR@I ~ gk
A zg 1x1rhel~péw Ans i YwmDMAe H ~ JQQEnN:
A TA 1xp3 1Tnsat MA " Mg@dadaEIl ~ DAA'YARGLCDTAns
811 w ~ v H
A 1w ~a m Hv T va’
Select_Main_Window_8bpp(); 11 256 ~
Select_Main_Window_16bpp(); /1 65K *
Select_Main_Window_24bpp(); I116.7M ~*
A 1w “vwEa¢d gy

Main_Image_Start_Address(unsigned long layer);

3 /E0 D Ql ~é®ox800/ 1 Ea3 1@WADI ~ 5x%X

Main_Image_Start_ Address(0x800);

A 1w ~vkw

Main_lmage_Width(unsigned short LCD_XSIZE_TFT);

3 /FEo 3 JoEi3 1Ky y 1024
Main_lmage_Width(1024);

Yo T 13 @Ky Jd&= LCDRW ™~ zn
Aw ~v ¢q
void Main_Window_Start XY (unsigned short WX,  unsigned short HY)

LT768_AP-Note / V3.0
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812 zf ~ v H
zg TYOUBAA D |y
A zf ¢ygau 4
void Canvas_Image_Start address(unsigned long Addr) ;
A Zfkwe 1

void Canvas_image_width(unsigned short WX);

30 J & Dy .JmOx80001 GhKYy w4804 &z g X

Canvas_Image_Start_address (0x8000);
Canvas_image_width(480);

813 $1 ~u 4

TA TYOUbBAA @ Jx

Asl = ¢Hav 1

void Active_Window_XY (unsigned short WX, unsigned short HY)

AsSl “zaZNv 1

void Active_Window_WH(unsigned short WX, unsigned short HY)

3/F£c J A Dy Jw(0,0 2 n m(1024,600)0T A 1 X

Active_Window_XY (0, 0);
Active_Window_WH(1024, 600);

Ai A XE® J° @i 3A 1&! @p LCDA* WoEl ~  ~ 3,6Q0Q

LT768_AP-Note / V3.0
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82 MCU, A0 JJE

1573 MCU L LT768x% 84> 16y 1 & h LT768C3 @T ~ » 1° g@ig,d1 AQ MCU "~ Q0
NEWAASGEAY I Ty T WYl @i Gt @ h

void MPU8_8bpp_Memory_Write(unsigned short x, unsigned shorty, unsigned short w,
unsigned short h, const unsigned char *data);

IIMCU £t 8yQQ 01~ né&iaht 8y° gf I~

void MPU8_16bpp_Memory_Write(unsigned short x, unsigned shorty, unsigned short w,
unsigned short h, const unsigned char *data);

/IMCU A1 8y QQ vt~ ngéi aGht 16y° gl 1~

void MPU8_24bpp_Memory_Write(unsigned short X, unsigned shorty, unsigned short w,
unsigned short h, const unsigned char *data);

IIMCU AEr 8§QQ 01~ néir ahr 24y° gl 1~

void MPU16_16bpp_Memory_ Write(unsigned short x, unsigned shorty, unsigned short w,
unsigned short h, const unsigned short *data);

/IMCU A1 16yQQ vt~ ngéi1 aht 164" gf I~

void MPU16_24bpp_Model_Memory_Write(unsigned short X, unsigned shorty, unsigned
short w, unsigned short h, const unsigned short *data);

/IMCU A1 16yQQ v1 " 5é1 Ght 24y° gt T~ ¢ WA 1T

void MPU16_24bpp_Mode2_Memory_ Write(unsigned short x, unsigned shorty, unsigned
short w, unsigned short h, const unsigned short *data);

/IMCU AEr 169y 'QQ 01 " né&1 aht 24y° gt T~ & ®WA 2L

LT768_AP-Note / V3.0
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83 W " Ad o
Al A X Qi B2A, & " bMp3 1al~AdNRGEgk 3 ¥

1 LCD®HR w 1024*600 ©f '
2 A T 7 wg, @iz n Om 1024*6001 h° g W 16bit
3 g A@EQ0é p Q4 picture_data[] A

T A£ o pl " nédiosxa b &7 nwm 1024*600 * g 16bit Gig,d1 Xh g Ri T ™,
r
1. 13 19 g
Select_Main_Window_16bpp() ; /1 16bit  Otigg y

2. J3 1@ DyJ>sKY
Main_Image_Start_Address(0) ; /I k1T~ ®0sx ADI 4 3 1gPa
Main_lmage_Width(1024) ; I3 16Ky

3.3 188 Dd %
Main_Window_Start_XY(0, 0); II' 3 1%x(0,0sxAD

4. Jlz g9 Dy Jd>Ky
Canvas_Image_Start_address(0) ; I xzgel "~ &7 W0osxAD" Q0Q
Canvas_image_width(1024) ; Il 'z g, @Ky

5. JTA 1@ Dd% 2 n
Active_Window_XY(0, 0)y /ILCD x 3 1 @50,0)s x ADI ~
Active_Window_WH(1024, 600) ; //ILCD T ~ @K v 10241 W 600

6.MCUbP gé&a 3gd®EQQ
MPU16_16bpp_Memory_Write(0, 0, 1024, 600, picture_data) ;

LT768_AP-Note / V3.0
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i £ o A1 DMA @A A x LT76808 SFCSO# A v "Y@#iFlash@®0g x A n & 1024*600 °
W 16bit Gig, A" | ~ @0 x A e o Flasha T®gAQQL 1 XT ™ 71

1 13 155 g
Select_Main_Window_16bpp() ; /1 16bit  Otigg V

2. 13 1@ Dyld=Ky
Main_lmage_Start_Address(0) ; I xT ~ @0sgx ADI 4 3 1gPa
Main_Image_Width(1024) ; I3 1Ky

3.3 11 Dd %o
Main_Window_Start_XY(0, 0); II'3 1% (0,05 x AD

4. 1z g% Dy Jd> Ky

Canvas_lmage_Start_address(0) ; I xzgel "~ né&CW0osxAD Q0
Canvas_image_width(1024) ; Il 'z g GBIK Y

5. JTA 168 D% 2 n
Active_Window_XY(0, 0)y /ILCD ¥ 3 10,05 x ADT ~
Active_Window_WH(1024, 600) : JILCD T ~ K m 10241 % 600

6.MCUb & =g dEIQQ
LT768_DMA_24bit Block(0, 0, 0, 0, 1024, 600, 0);

_@ i 5 AL s @ H 21 ET M 6AL @ Qf ~ 1 ° QEE vy ~ M

15.1.2°
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84 ~ A" a Picture -In-Picture, PIP 3
A A" aPIPB " v H

void LT768 PIP_Init

(
unsigned char On_Off, 10x™ B PIPp1x A PIPg2x 3'Ys[ G &
unsigned char Select_PIP, 1 x At PIP1Y 2x At PIP2
unsigned long PAddr, IIPIP GA D g X
unsigned short XP, /I PIP 1 &G X d %l 0 47Q
unsigned short YP, IIPIP 1 ALY d %l 0 47°Q
unsigned long ImageWidth, Il z g, BK Yy
unsigned short X_Dis, i1~ 1 AEEXd %
unsigned short Y_Dis, i1~ 1EEYd %
unsigned short X_W, N1~ 1TEGKY I o 47Q
unsigned short Y_H, T~ 1EG yi1o 47Q
)

30 p3 gil~ A 300%300 GiPIP1GEig, i

LT768_PIP_Init(1, 1, LCD_XSIZE_TFT*LCD_YSIZE_TFT*2, 0, 0, LCD_XSIZE_TFT, 0, 0, 300,
300);

A=A ~a " Hajfuy4

void LT768_Set_DisWindowPos

(

unsigned char On_Off, Hox™ B PIPp1x £ PIPp2x 3'Ysr @i 6
unsigned char Select_PIP, 11 x AT PIP1Y 2x At PIP2

unsigned short X_Dis, i1~ 1 AEEXd %

unsigned short Y_Di N1~ 1 EGEYd %

)

a

Q@ WNod% v PIPLEY J

A PIP Disable?

Disable_PIP1(); It PIP1
Disable_PIP2(); Il T PIP2

LT768_AP-Note / V3.0
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~

85 "H j

LT768x 'HYx MCU T~ gé@QQ * sm 4G {1 Hb* T ¥ DMA x Flashe T~

e j HY%! T 1+ %p MCUe "Q0Qe’ XYBI T @ h

| &+ REG[02h]bit[2:1] wé& 3{ 1" e Ab{i & weéNNgWATX

void MemWrite_Left_Right_Top_Down(void); /I REG[02h] bit[2:1] =00bx t AL
INta i Aie D6
void MemWrite_Right_Left Top_Down(void); /I REG[02h] bit[2:1] =01bx L At
Nta i Aiet W
void MemWrite_Top_Down_Left_Right(void); /I REG[02h] bit[2:1] =10byx i AT
/'t a ftALebLl ™  <3XhitW
void MemWrite_Down_Top_Left_Right(void); /I REG[02h] bit[2:1] =11bx T Al
It a t AL gbt’ < 3C
| &+ REG[12h]bit3e VDIRZ T [ i  LCDSY ~ "E®Ab ¥
void VSCAN_T to_B(void); /l REG[12h] bit3 =0x [ ~ "E®@ADb * i =7
void VSCAN_B_to_T(void); /I REG[12h] bit3 =1X [ ~ "E@ AP + T |
b %1 b U6 ®8MmEAT AAY

1 VSCAN_T to_B();
MemWrite_Left Right_Top_Down()

2 VSCAN_T_to_B();
MemWrite_Right_Left_Top_Down();

3 VSCAN_T_to_B();
MemWrite_Top_Down_Left_Right();

4 VSCAN_T to B();
MemWrite_Down_Top_Left Right();

5 VSCAN_B_to_T ();
MemWrite_Left Right_Top_Down()

6 VSCAN_B to T();
MemWrite_Right_Left Top_Down();

7 VSCAN_B_to_T ();
MemWrite_Top_Down_Left_Right();

8 VSCAN_B to T(;
MemWrite_Down_Top_Left Right();
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86 @& 'Ya ColorBar B &~

LT768x w& Ef € ColorBarZ1 ~ 1 {11! @Ywl ~ 4 /Fr12a HE i Xj R R Y-
void LT768_Color_Bar_ON(void); Hi = Ef
void LT768_Color_Bar_OFF(void); Iw Ef
#1 ~ #3277 BRI E AR(00h), G(00h), B(0Oh)
#33 ~ #6477 BN 1% EAR(00h), G(00h), B(FFh)
#65 ~ #967T B2 135 J9R(00h), G(FFh), B(00h)
#97 ~ #1287F 2185 JUR(00h), G(FFh), B(FFh)
#129 ~ #16077 ENE2 1R EAR(FFh), G(00h), B(OOh)
#161 ~ #19277 EREE 1% E AR(FFh), G(O0h), B(FFh)
#193 ~ #2247 BN e NR(FFh), G(FFh), B(00h)
#225 ~ #2567F B2 1% JR(FFh), G(FFh), B(FFh)
(BB 8 EE)
EBE—1T

f 8-10 & 'Ya ColorBar B & ~

LT768_AP-Note / V3.0
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o

9. yf
91 ~ M
911 ~ \ M
TQET A r 4T J44K
(X2,Y2)
void LT768 DrawLine
( (X1,Y1)
unsigned short X1, /I X1 d %o
unsigned short Y1, 1YL d %o
unsigned short X2, 11 X2 d %o f 9-1c” VW
unsigned short Y2, 11Y2 d %o
unsigned long LineColor Inaa °
)
301 1 ° wWmA° 1L h e we 100,100C 1 4 ¢ we 200,200 G 4
LT768 DrawLine(100, 100, 200, 200, Red);
912 * \ M
TR a r 41 hl J4K (X2,Y2)
Y
void LT768 DrawLine_Width
( T Width
unsigned short X1, /I X1 d %o
unsigned short Y1, Y1 d % .
g d %o f 9-26 Y
unsigned short X2, I X2 d %o
unsigned short Y2, 1Y2 d %o
unsigned long LineColor, Inaa °
unsigned short Width I 44Ky
)

301 T 4KWI0®A® 4 41 h P e 120,1402 1 4 P we 220, 2607

LT768_DrawLine(120, 140, 220, 260, Red, 10);

LT768_AP-Note / V3.0
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921 *. i gE

void LT768_ DrawCircle

(

unsigned short XCenter, Il ' kKO Xy J

unsigned short YCenter, II' kO Yy J

unsigned short R, Il EE

unsigned long CircleColor [/ f 9-30° Hi gE
)

3/E01 Ak Omd %e 200,200) £E 100864 ° M Ok

LT768_DrawCircle(200, 200, 100, Red);

922 * Hi gE

void LT768_DrawCircle_Fill

( @
unsigned short XCenter, II' kO Xy J R
unsigned short YCenter, II' kO Yy J

unsigned short R, Il £E

unsigned long ForegroundColor  // = 7 ° f 9-40° Hi gE
)

3/E01 Ak Omd %e 200,200) £E 100884 ° h Ok

LT768_DrawCircle_Fill (200, 200, 100, Red);

923 * V' Hi gE

void LT768_DrawCircle_Width

( Width

unsigned short XCenter, II' kO Xy J

unsigned short YCenter, Il ' KkO Yy J

unsigned short R, Il £E

unsigned long CircleColor, I ot 7 f 9-50° V' Hi gE
unsigned long ForegroundColor, /A

unsigned short Width /vt Ky

)

LT768_AP-Note / V3.0
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3031 Ak Omd %e 200,200) £E 100 4 K 10GHA° MOk 1 hz® 7 ° &

<

LT768_DrawCircle_Width (200, 200, 100, Red, White, 10);

a

Y o Qi KT b Ah Ok @A 1 1 Ta CircleColor T v 2 @h Ok 7% 1
ForegroundColor 1 55 n@©h Ok ™~

Qrnr

LT768_AP-Note / V3.0
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93 */ gE

931 . i/ gE

void LT768_DrawEllipse

(

unsigned short XCenter, I €k O Xy J

unsigned short YCenter, I €k O Yy J

unsigned short X_R, Il K&E

unsigned short Y_R, Il EE f 9-60°. i/ gE
unsigned long EllipseColor a4 ~

)

3/F01 ACKk O(100,100)1 K4aAER %80 50@A° M O¢k

LT768_DrawEllipse(100, 100, 80, 50, Red);

932 * Hi/ gE

void LT768_ DrawEllipse Fill

( e
unsigned short XCenter, I ¢k O Xy J Y_RE =
unsigned short YCenter, I €k O Yy J |
unsigned short X_R, Il K&E

unsigned short Y_R, Il EE f 9-70° Hi/ gE
unsigned long ForegroundColor N

)

3/F01 ACKk O(100,100)1 K4aAER %80 50@AN° h O¢k

LT768_DrawEllipse_Fill (100, 100, 80, 50, Red);

933 * U*‘ Hi/ gE

void LT768_DrawEllipse_Width

( Width

unsigned short XCenter, I ¢k O Xy J

unsigned short YCenter, I ¢k O Yy Jd

unsigned short X_R, Il K&E

unsigned short Y_R, I EE f 9-806° V° Hi/ gE
unsigned long EllipseColor, /A

unsigned long ForegroundColor, /A

unsigned short Width Il vt Ky

)

LT768_AP-Note / V3.0
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3/F01 AQCkO(100,10001 KAER 80 501 41 KW 10@A* MO¢k1 h 7% m
- < X

LT768_DrawEllipse_Width (100, 100, 80, 50, Red, White, 10);
Yo ° QoM KT bAhO@Kk AT I Ta ElipseColor T v 2z @h O¢k "% 1 &
ForegroundColor T 55 n@h O¢k ™ ©°

LT768_AP-Note / V3.0
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94 - WE
941 * | WE
. (X1, Y1)
void LT768_DrawSquare
(
unsigned short X1, /IX1 g J
unsigned short Y1, Y1l y J
. (X2,Y2)
unsigned short X2, I X2y
i hort Y2 Y2y J . . R
uns?gneds ort Y2, i H f 9-96° | WE
unsigned long SquareColor /a4
)
3/Fc31 A ¢ (50,60) 4 e (200,150)%A° M O~ &
LT768_DrawSquare(50, 60, 200, 150, Red);
942 * Hi WE
(X1,Y1)
void LT768_DrawSquare_Fill
(
unsigned short X1, /IX1 g J
unsigned short Y1, Y1y J (X2,Y2)
unsigned short X2, I X2y
unsigned short Y2, Y2y J f 9-100° Hi WE
unsigned long ForegroundColor noTT
)
3031 A ©(5060) 4 e (200,150)@N° h O~ &
LT768_DrawSquare_Fill(50, 60, 200, 150, Red);
943 * ¥' Hi WE
void LT768_DrawSquare_Width (XL, v
( —h« Width
unsigned short X1, I X1y J
unsigned short Y1, 'Yl y J
unsigned short X2, X2y J S
unsigned short Y2, Y2y J _ . .
unsigned long SquareColor, ot ~°  9-11c° ¥° Wi WE
unsigned long ForegroundColor, /A
unsigned short Width /vt Ky
)

LT768_AP-Note / V3.0
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3/F01 A ¢ (50,60) 4 e (200,150) 4 K 10GA° MO~ &1 h " W °

LT768_DrawSquare_Width(50, 60, 200, 150, Red, White, 10);

"Y' o ° QuM KT bAhO” @@A T | Ta SquareColor T v 2zWWho~ & "% 1 a

ForegroundColor T jj n©h O~ &

LT768_AP-Note / V3.0
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>

95 * g WE

951 . ig WE

void LT768_DrawCircleSquare

(

unsigned short X1, X1y J

unsigned short Y1, NylyJ “o2.v2)
unsigned short X2, IIX2 y J .
unsigned short Y2, Y2y J f 9-120°. i g VE
unsigned short X_R, Il K&E

unsigned short Y_R, Il EE

unsigned long CircleSquareColor a4 °

)

3/Fc1 A e (50,60) 4 p(200,150) KAER W30 20@A° MOk ~ &x

LT768_DrawCircleSquare(50, 60, 200, 150, 30, 20, Red);

952 * Hig WE
(X1, Y1)
void LT768_DrawCircleSquare_Fill y P YR
( XR
unsigned short X1, /I X1y J
unsigned short Y1, Yl wy J *x2,v2)
unsigned short X2, IIX2 y J
unsigned short Y2, 1IY2 gy J f 9-130° Hi g WE
unsigned short X_R, II K&E
unsigned short Y_R, Il EE
unsigned long ForegroundColor /N
)

3/Fc1 A e (50,60) 4 p(200,150) KaAER®30 20@A° h Ok -

[0}
>

LT768_DrawCircleSquare_Fill(50, 60, 200, 150, 30, 20, Red);

LT768_AP-Note / V3.0
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953 * U*‘Hig WE

void LT768_DrawCircleSquare_Width e VR
( R
unsigned short X1, X1y J Width
unsigned short Y1, Y1y J *x2,v2)
unsigned short X2, IIX2 g J
unsigned short Y2, Y2y J f 9-140° V' Hi g WE
unsigned short X_R, Il K&E
unsigned short Y_R, I EE
unsigned long CircleSquareColor, ot ~
unsigned long ForegroundColor, noT e
unsigned short Width /l v Ky
)
3/F01 A e (50,60) 4 e (200,150) KEER % 30 201 41 Km 10884 ° M Ok -~

g1 h T T X

LT768_DrawCircleSquare_Width (50, 60, 200, 150, 30, 20, Red, White, 10);

Yo ° Q@M KT bAh O~ @@A T 1 Ta CircleSquareColor T v 2z Gih Ok ~ &'

| G ForegroundColor T 55 n@h Ok ~& *°

G

LT768_AP-Note / V3.0
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>

96 ~ € E
961 . ie E
(X2,Y2)
void LT768_DrawTriangle
(
unsigned short X1, X1y J
(X1,Y1) (X3,Y3)
unsigned short Y1, Yl y J
unsigned short X2, IIX2 y J .
. f 9-150°. i e E

unsigned short Y2, 1Y2 y
unsigned short X3, IIX3 4 J
unsigned short Y3, Y3y J
unsigned long TriangleColor a4 °
)

3/F01 As e % . w(100,100) (50,200) (150,150) @A~ M Os @& x
LT768_ DrawTriangle(100, 100, 50, 200, 150, 150, Red);

962 * Hie E
void LT768 DrawTriangle_ Fill (x2.¥2)
(
unsigned short X1, /I X1y J
unsigned short Y1, Y1y J (X1,Y1) (X3,Y3)
unsigned short X2, IIX2 y J
unsigned short Y2, Y2y J f 9-160° Hi ¢ E
unsigned short X3, IIX3 4 J
unsigned short Y3, Y3y J
unsigned long ForegroundColor /N
)

3 /Ec1 As e % . w(100,100) (50, 200) (150, 150) BA° h Os & x

LT768_DrawTriangle_Fill (100, 100, 50, 200, 150, 150, Red);

LT768_AP-Note / V3.0
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963 * V*‘' Hie E

void LT768_DrawTriangle_Frame X2,¥2)

(

unsigned short X1, X1y J

unsigned short Y1, 'Yl y J

unsigned short X2, IIX2 y J pL beR)
unsigned short Y2, Y2y J ]
unsigned short X3, X3y J [ 9-170" ¥* Hie E
unsigned short Y3, Y3y J

unsigned long TriangleColor a4

unsigned long ForegroundColor noT e

)

LT768_AP-Note / V3.0
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9.7 ° EM

9.71 Ts HEWM

void LT768_DrawLeftUpCurve
'Y_R

G A— :
unsigned short XCenter, Il 'YO Xy J XK £5U
unsigned short YCenter, Il 'YO Yy
unsigned short X_R, Il K&E
unsigned short Y_R, /= f 9-180 T s "HEM
unsigned long CurveColor a4 ~
)

3/Fc1 A’YO (100, 100) KEER % 100 70GA° £ i A'Yd X
LT768_DrawLeftUpCurve(100, 100, 100, 70, Red);

972 Ti "HEWM
void LT768_DrawLeftDownCurve
( XR O (XY)
unsigned short XCenter, Il 'YO Xy J v .
unsigned short YCenter, I 'YO Yy J P
unsigned short X_R, Il K&E
unsigned short Y_R, Il EE , f 9-196 T i "HEV
unsigned long CurveColor /141 -
)

3 /Fc1 A'YO(100,100) KAZER & 100 708N ° i A'Y4 X

LT768_DrawLeftDownCurve(100, 100, 100, 70, Red);
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9.73 K s "HEW
void LT768_DrawRightUpCurve
( Y_R{
oo

unsigned short XCenter, I 'YO Xy J ™ XR

unsigned short YCenter, Il 'YO Yy

unsigned short X_R, Il K&E

unsigned short Y_R, Il EE .
-g - 3 f 9-200K s "HEWM

unsigned long CurveColor I/ I

)

3 /01 A'YO(100,1000 KAER w100 70GEA° L i A'Y4 X

LT768_DrawRightUpCurve(100, 100, 100, 70, Red);

9.74 K i "HEM
void LT768_DrawRightDownCurve
( L.
unsigned short XCenter, /I 'YO Xy J Y_RE
unsigned short YCenter, Il 'YO Yy J |
unsigned short X_R, Il K&E
unsigned short Y_R, Il &E f 9-210K | "HEWM
unsigned long CurveColor Ina4
)

3 /Fc1 A’YO(100, 100) KZER % 100 70GEA° L § A'Y4 X

LT768_DrawRightDownCurve(100, 100, 100, 70, Red);
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98 - 14/ gE
981 Ts HU4/ g
void LT768_DrawLeftUpCurve_Fill Y_R
( .
. , (X,Y)
unsigned short XCenter, /I 'YO Xy J X R
unsigned short YCenter, /I 'YO Yy
unsigned short X_R, Il K&E
unsigned short Y_R, I  &E

_ o f 9-220 Ts H1/4/ g,
unsigned long ForegroundColor I

)

3 /Fc1 A'YO(100,100) KAZER & 100 70G%A° i A 1/4 ¢K X

LT768_DrawLeftUpCurve_Fill(100, 100, 100, 70, Red);

982 Ti "H1/4/ g

void LT768_ DrawLeftDownCurve_Fill

( X_R .(X'Y)
unsigned short XCenter, /I YO Xy J

unsigned short YCenter, /I ' 'YOYHy U JAR
unsigned short X_R, Il K&E

unsigned short Y_R, I &E _

unsigned long ForegroundColor noT e f 9-230Ti H1A/ g,

)

3 /01 A'YO(100,100) KAZER 100 7086A° t i A 14 ¢k X

LT768_DrawLeftDownCurve_ Fill(100, 100, 100, 70, Red);
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983 Ks"™H1/4/ g,
void LT768_DrawRightUpCurve_Fill YR
( [ ]
unsigned short XCenter, /I 'YO Xy J T
unsigned short YCenter, /I 'YO Yy
unsigned short X_R, Il K&E
unsigned short Y_R, I &E C o
unsigned long ForegroundColor /A f 9-240€sH1A/ g
)

3 /01 A'YO(100,100) KAZER % 100 7086A° L i A 14 ¢k X

LT768_DrawRightUpCurve_Fill(100, 100, 100, 70, Red);

984 Ki "H1/4/ g
void LT768_DrawRightDownCurve_Fill
( *Y) g
unsigned short XCenter, /I 'YO Xy J |
unsigned short YCenter, /I YO Yy J -
unsigned short X_R, Il K&E
unsigned short Y_R, I &EE

f 9-250K i "H1/4/ g,

unsigned long ForegroundColor I ¢

)

3 Fc1 A'YO(100,100) K AZER & 100 70GEA° L i A 1/4 ¢k X

LT768_DrawRightDownCurve_Fill(100, 100, 100, 70, Red);
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>

99 " g E
991 *. i E
void LT768_DrawQuadrilateral b v2) o
(
unsigned short X1, /I X1y J el
unsigned short Y1, Yl y J (X4, Y4)
unsigned short X2, IIX2 y J
unsigned short Y2, Y2y J
unsigned short X3, I1X3 y J f 9-260° i3 E
unsigned short Y3, Y3y J
unsigned short X4, I X4y J
unsigned short Y4, Y4y J
unsigned long ForegroundColor I/ T
)

3/Fc1 A4de’ . w(50,50) (200,80) (150,130) (60, 100)GEA* M O & X

LT768_DrawQuadrilateral(50, 50, 200, 80, 150, 130, 60, 100, Red);

h &2~ @oEn, xth é! @QyY JHAe@Ed % j hhi~éia” &E b A

p G %o

992 * Hi g E

void LT768_DrawQuadrilateral_Fill (x2,v2)

( (X3,Y3)
unsigned short X1, /I X1y J

unsigned short Y1, Y1y J by (X4, v4)
unsigned short X2, IIX2 y J

unsigned short Y2, Y2y J

unsigned short X3, X3y J f 9-270° Hi g E
unsigned short Y3, Y3y J

unsigned short X4, I X4y J

unsigned short Y4, Y4y J

unsigned long ForegroundColor /R

)

3/Fc1 Ad4e’ . w(50,50) (200,80) (150,130) (60,100)%EA° h O & X

LT768_DrawQuadrilateral_Fill(50, 50, 200, 80, 150, 130, 60, 100, Red);
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910 I E
9101 . i W E
void LT768_DrawPentagon 2.¥2) A
( (X4, Y4)
unsigned short X1, /I X1y J i
unsigned short Y1, /Yl yJ
unsigned short X2, X2y J (X5, ¥3)
unsigned short Y2, 1Y2 gy J B
unsigned short X3, I1X3 y J f 9-280° i W E
unsigned short Y3, /Y3y J
unsigned short X4, IIX4 y J
unsigned short Y4, IY4d y J
unsigned short X5, IIX5 y J
unsigned short Y5, /Y5y J
unsigned long ForegroundColor a4 °
)

3/AFc1 A5e° . wm(50,100) (120,130) (150,160) (100,180) (80, 140) GEA° M O

nw e

void LT768_DrawPentagon(50, 100, 120, 130, 150, 160, 100, 180, 80, 140, Red);

9102 * Hi 1 E

void LT768_DrawPentagon_Fill (X3,Y3)

( b v2) (X4, Y4)
unsigned short X1, IIX1y J

unsigned short Y1, /YLy J (X1, Y1)

unsigned short X2, IIX2 y J S
unsigned short Y2, 1Y2 y J

unsigned short X3, /X3y J f 9-290* Hi I} E
unsigned short Y3, /Y3y J

unsigned short X4, IX4 y J

unsigned short Y4, IY4d y J

unsigned short X5, /IX5 y J

unsigned short Y5, IIY5 y J

unsigned long ForegroundColor /R

)

3/Fc1 A S5ce° . m(50,100) (120,130) (150,160) (100,180) (80, 140)@A° h OWR

2

e X
void LT768_DrawPentagon_Fill (50, 100, 120, 130, 150, 160, 100, 180, 80, 140, Red);
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911 g Y

unsigned char LT768 DrawCylinder
(
unsigned short XCenter, /I €k O Xy J
unsigned short YCenter, /I €k O Yy J
unsigned short X_R, Il K&E
unsigned short Y_R, I EE
unsigned short H, Ny
unsigned long CylinderColor, ot 7
unsigned long ForegroundColor /R
)

(@D

H

i_

f 9-300g, Y

ki yomh NA |3 TQT" @i 08 R 11g! § a6

3/F01 AQ¢KOe 2001 3001 KaAER 100 501 h w1501 2 4 ° wA® 1~
W k7Y

LT768_DrawCylinder € 200, 300, 50, 100, 150, Red, BlueC Y

Y ox T ea@kevQ T Mz @k
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912 "H Y
void LT768_DrawQuadrangular
(
unsigned short X1, Ik ti1 Xy Jd
unsigned short Y1, Ik ti Yy J
unsigned short X2, Il ti Xy J
unsigned short Y2, 1 ti Yy
unsigned short W, I Ky
unsigned short H, Iy
unsigned long QuadrangularColor, ot °
unsigned long ForegroundColor /A
)
(X2,Y2)
(X1,Y1)
W
H
f 9-310"H Y

ki yoish XA |13 T Q1" @i @& P 73 gl 1 0G0

3/F01 AJUAE° | e 1001 100 € 1401 60 Ky W 1500 h w2001 ha 4~ %A

I W AT oy

LT768_DrawQuadrangular £ 100, 100, 140, 60, 150, 200, Red, BlueC @

LT768_AP-Note / V3.0
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9.13 —
void LT768 MakeTable
(
unsigned short X1, I Dy J X1
unsigned short Y1, /I Dy J VYl
unsigned short W, I Ky
unsigned short H, Ny
unsigned short Line, /I "QCN
unsigned short Row, II' ° "Q RN
unsigned long TableColor, Nt ° c1
unsigned long ItemColor, i/~ ob T c2
unsigned long ForegroundColor, II'n 1#067° C3
unsigned s hort width1, I nt Ky
unsigned short width2, /vt Ky
unsigned char mode Hox -~ " 40 1x = " b
)
Ny /C1 'écz N /Cl c3
H H K
c3/"" :|‘RN . = :|>RN
\ v ) | Y J
CN CN
f 9-3205 @ — " § 9-330y @ — ~
fonmmsh kA3 G QT @i wEE R T3gl {660
3/F01 A 7" b G 1Tpe 100,100y J1 D f 1%2%2nm 80401 f Q% 31
"o A Al T AT O T OTRAIT O UTH T w T gt Kyl vt Ky
% 3

LT768_DrawQuadrangular € 100, 100, 80, 40, 3, 4, Red, Green, Blue, 1,3 , 1T ¢
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©Levetop Semiconductor Co., Ltd. Page -61-



JLT768X LT768x z v U Q

10. wd€ aoaBTEB
10.1 BTEU I 4 &

LT768x 4 2DNge A'He BTE | p'YhngQQJT+ R € "HA A LT768x s & BTE

T Q" e yiMp MCUBN 2 p A& BTEIT e | &A1 G0 "0"Yh @ BTE"HA W
Av b 10-1 LT768xa "HY 164 % "HA & Raster Operation 1 M N ROPZ | | ¢ v /b~ &M
) AT GEROPA T 4t AT BTEI T Gix  "HAL At 6! @ ~ j a ©EiZzy

10-10 BTE* 0| 4 &

BTEO | ¢ &

REG[91h] Bits [3:0] BTE L | ?

0000b MCU Write with ROP.

0010b Memory Copy € move { with ROP.

0100b MCU Write with chroma keying € w/o ROP

0101b Memory Copy € move { with chroma keying € w/o ROP (

0110b Pattern Fill with ROP

0111b Pattern Fill with chroma keying € w/o ROP ¢

1000b MCU Write with Color  Expansione w/o ROP (

1001b MCU Write with Color Expansion and  chroma keying € w/o ROP (

1010b Memory Copy with opacity € w/o ROP ¢

1011b MCU Write with opacity € w/o ROP (

1100b Solid Fille w/o ROP

1110b Memory Copy with Color Expansion & w/o ROP (

1111b Memory Copy with Color Expansion and  chroma keying € w/o ROP (
Other combinations Reserved
MCU! @&t s BTEO. 3N TAA . BTE'EE ' b &1 a n BTE' 86! @

BTE_CTRL® REG[90h] bit4 T " 61 é+# ¢ STSR bhit3 e ° MA|1 A &' @sT. 7
AALE® TAA INT#HF 1 Hi ! @A AT %l &€+ REG[OCh]. AAT 01 6 T A i
INT#A A3 N 0 i MCU A A b

LT768_AP-Note / V3.0
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10-20 X 0| 4 & a ROP Function B

ROP Bits Boolean Function Operation
REG[91h] bit[7:4] (DT)
0000b Ot¢ Blackness(
0001b ~S0C ~S1 or ~ € SO0+S1C
0010b ~S0C S1
0011b ~S0
0100b SO0C ~S1
0101b ~S1
0110b S07S1
0111b ~S0+~S1lor~ & SOC S1{
1000b SO0C S1
1001b ~g SO0"S1¢C
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1le Whiteness (
i A1 SOMH [ ¢ 0WIQQI S1M ¢ ¢ 1@QQI DT ~ M BQRQ b ROPI T hwmw
0010b1 y  ©@M QQDT=~S0 Sigb' ROPI T hww 1010b1 y @M QQDT=7 ¢ 1
BIQCe DT=S1{ Wb * ROPI T hmw 1100b1 w @M QQDT=[ ¢ 0GQQe DT=S0Z Y
b ROPI T hwm1110b1 y @M QQDT=S0+S1

LT768_AP-Note / V3.0
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -63-



LT768x

LT768x z v v Q

10.2 BTEN 4
1021 1R X 0l v BTE, o
%l {1 QUi MCU = SDRAMEE V1 = uEQQ @JT x & ROPZ HA! = @i &
A BTE & 164 ROP * i g! @&~ ¢ 0c SOLo * MCUG& 1 %, ei E POP

| &+ & REG[91h]Z hit[7:4]

MCU

3

TRIEO

G 0xoCé  meil

LT768

|:> _—

HKIE 1

SHIXKE

f 10-161R X 0Ol v BTE, i £

<

{
BTESLAR#A N (S1_STR) EBTERE S (BTE_WTH) : Ye
REG[9Dh-90h] REG[B1h-B2h]
l l No
. .
BESIEEEE(ST WTH) R EBTEES S E (BTE_HIG) MCUS AR
REG[ATh-AZh] REG[B3h-B4h] Data Write to REG[04h]
2y = ([ No
12351?"113)(&;%)(&@ BE S0, 51, D EBEE BTEXIEE=?
R(EG[_A?: h—.&:i)h] REG[92h] BTE_WTH * BRE_HIG
. l ™ e l
2R B0t B4 1L (DT _STR) 2 EBTE, ROPTHAE
REG[A7h-AAh] REG[91h] ( CES )
o
' l ™y - l
wE B it EEEEDT_WTH) 1% EBTE Enable
REG[ABh-ACh] REG[90h]
= Ak FT
ST E{fﬁ""f;ﬁﬂfiﬁ i EsIRE A B
REG[ADh-BOh] REGLO4h)
f 10-261R X% 0Ol v BTE, of f

LT768_AP-Note / V3.0

|
©Levetop Semiconductor Co., Ltd.

Page -64-



JLT768X LT768x z v U Q

void LT768_BTE_MCU_Write_ MCU_ 16bit

(

unsigned long S1_Addr, //S1 gi®iné Dsx
unsigned short S1_W, /I S1 g, 4 GBIK y

unsigned short XS1, /1S1 g i Bt i A Xd %o
unsigned short YS1, I1S1 g4 8t i A Yd %o
unsigned long Des_Addr, /I~ Sig, G4y e Dsx
unsigned short Des_W, Il g, 4§ GOK Y
unsigned short XDes, Il oeig, G ot i A X d %o
unsigned short YDes, /17 osg, G ot i A Y d %o
unsigned int ROP_Code, Il x "HA wA

unsigned short X_W, /I 7 oEig, 4 GEK Y

unsigned short Y_H, /I 7 WEig, G Oei y

const unsigned short *data //SO QQE: Dg x

)

3 /Eoed LCDRw 1024*600 & ' ¢

[0 OXMCU ™ 88 & 16 ©5100*100 Siig, tie unsigned short Picture_Data[100*100]
[0 1x & 1024*600*2 5 % e 50, 507 %o

rrrrrrrrrrr ]y

Gig, U BB e s x3 Y Jx/ge 0gx De 200,200 d %o

x UEPHA WA X 0x0Ce T ~ 1 ¢ 0O

a

h x QX

LT768_BTE_MCU_Write_ MCU_16bite 1024*600*2, 1024, 50, 50, 0, 1024, 200, 200, 0x0 C,
100, 100, & Picture_Data[0]C @

LT768_AP-Note / V3.0
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1022 1R X 0l v BTEJJEt

Al T Nhx Yh@igér Ons e ANe "Yh©Eyyé ©ns ATHA! @° N MCU
NH 1+ 60" néeQQe AN y ig, s E POP| &+ ¢ REG[91h]C bit[7:4]
& oxoc e  mEd

LT768 RIRO
; B
BitBLT @
SHIXK

f 10-361R X 0l v BTEJJEY " T A&

g 10-47 %1 { e LY gt MCUT @s1 BTEO. 3N | BTE'EE ' g 10-58 LY g1
MCUT @sT. TAAT . BTE'E *°
q BESORERE . iﬁ h
(REAHL /R L XY AR B ERTEEESEBTE_HIG)
REG[93h-9Ch] REG[B3h-B4h]
4 BESIEEINE ( ‘”EBTElROPIJ]”t h
(RSB XY AR = e -
REG[9Dh-A6h]
’ EEENIEEE h ( — h
(UM /R XY AR) lﬁgggmb'e
REG[A7h-B0Oh]
p . v
W S0, 51, D BERE
REG[92h]
‘ }
s 2
i FBTEEBSE(BTE WTH) ( g )
REG[B1h-B2h]

f 10-4c1 R X Ol v BTENE! [~ f (1)

LT768_AP-Note / V3.0
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}

r's s = 4
12 ESOEEZINE
_ 12 EBTE, ROPINEE
Bb w=E AR |
(B PR /7 E XY 44T REG[91h]

REG[93h-9Ch]

} l

( RESIERAS [ B Interrunt BEE
(Rt XY ) - o
REG9Dh-AGh] REG[0Bh] bit2 =1

Bt/ XY ‘nggigﬁ)”;b'e
REG[A7h-BOh]

l <
<
v

i BEEMHEERE ("

- ™)
WE SO, S1,D EEEE
REG[92h]
) |
EEBIE HEZE - 5 R B
REG[B1h-B4h] REG[OCh] bit2 = 1

=

f 10-56 1R X 01 v BTEJJEY [~ f (2)

void LT768 BTE_Memory_Copy

(

unsigned long SO_Addr /1SOg i@y é Dsx
unsigned short SO W /1 SO g, 4 ©GBIK y

unsigned short XS0 /1SO g4 Gt i A Xd %o
unsigned short YSO /SO g, 6 885t i A Yd %o
unsigned long S1_Addr /1S1 gt @igé Dsx
unsigned short S1_W I1S1 g, 4 GBEK y

unsigned short XS1 , //S1 g, 4 Bt i A Xd %o
unsigned short YS1 , //S1 gt @it i A Yd %o
unsigned long Des_Addr , Il g 4 %ine Dsx
unsigned short Des_W Il g, 4 GEOK Y
unsigned short Xdes /I~ oeg, G ot i A X d %o
unsigned short Ydes /7 o, G s i A Y d %o
unsigned int ROP_Code |, Il x "HA %A

unsigned short X_W , Il 7 ogig, 4 08K y

=
=k
L
o)
H--]
(=
<o

unsigned short Y_H
)

LT768_AP-Note / V3.0
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3/F0ec 3 LCDRm 1024*600 @ '

0 Oxné 0sx e 100, 1007 d %o
P ¢ 1x & 1024*600*2 s x  ©#e 50,502 o %o

2

‘g U D) 8§ %3 JdxJe 1024*600%2*2 § x  GEe 200, 2007 d %o

......

x  GIFHA WA x OX0A(I ~ 1 ¢ 1)

h X" QX

LT768_BTE_Memory_Copye 0, 1024, 100, 100, 1024*600*2, 1024, 50, 50, 1024*600*2*2,
1024, 200, 200, 0x0 A, 100, 100C Y

LT768_AP-Note / V3.0
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10.2.3 1 R ChromaKey » MCU,kK o

%l T mMCUTOR © @ 3QQ T %I ! @d” MCU ™ 3 SDRAM @ y H

/D EWHRb 1 T j 2a@i pdT Chroma Key @MCU™ b1 1 g/ N'QQHI b* MCU

" VRO Y e Chromakeyl a1, T 3 SOQOhEXE aw T hpoEWH
edfnjurxqgl &rsorqusd "b 1 OMA® TOPO T 4% @Gl 4+ "OF° w
T EE oy %I T 7, 1 wg 8T AAN°T @WTOPL 1%, j h ~ ugéa vai

g~ 3Yz Lyy

MCU LT768 SDRAM

EHIKE

|:> el

;ﬁ ;/IEO

f 10-601 R ChromaKey " MCU . di £

}

Ve S 5
BEBMHEZIE .
_ = EBTE Enabl
(BSAH I /E /7 EFIXY AT “‘ERE G[go"hj € W
REG[A7h-BOh]
le
- ™
2ESO, S1, D ERFEE
REG[92h]
- l ™
REBTEEREE - B MCUE AEIE
REG[B1h-B4h] Data Write to REG[04h]
s ™ No
EEESHB BTEZIES5S?
REG[D5h-D7h] BTE_WTH * BRE_HIG

12 EEBTE ROPIIEE
REG[91h] ( =R )

f 10-701 R ChromaKey " MCU, df f

LT768_AP-Note / V3.0
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void LT768 BTE_MCU_Write_Chroma_key MCU_16bit

(

unsigned long Des_Addr , Il g 4 %ineée Dsx
unsigned short Des_W I~ g, 4 @K Yy
unsigned short Xdes /I~ oeig, G ot i A X d %o
unsigned short YDes Il Wi, G ot i A Y d %o
unsigned long Background_color noc

unsigned short X_W , /I~ BEig, G OEiK y

unsigned short Y_H , /I BEig, G OE vy

const unsigned short *data /1S0 QQE: Ds x

)

3/F0ed LCDR 1024*600 @& '

[0 OxMCU ~ @i & 16° ©8100*100 ©&ig, e unsigned short Picture_Data [100*100]
g Uiy esx3yJdxge 0sx G 200, 2007 %o

yr\ﬁXN\G

h X" "Qx

LT768_BTE_MCU_Write_Chroma_key MCU_16bite 0, 1024, 200, 200, Red, 100, 100,
& Picture_Data [0]C Y

LT768_AP-Note / V3.0
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10.2.4 1 R ChromaKey " JJE! ai * ROPB

%I T @¥ AN Yh@inpér ons pgé& @nes Xhpe ANG YAh% [ 0
1 "QQrbe Chroma KeyZ @ ° 1 Eb G a Hi j =~ @ é WM N, 7 81 m
o © 7 a GEh "In aw ° @ hpoEWH Edfnjurxdgé "Frorub
¢ REGID7h:D5h]Z A [ 0 @M T gém 0 %a& "b 7 o107 T 4% 1w
T G4 mh oy % T wig 8T AAT WTOPL 4T wa " . jh
v é A vai g~ 3Y2zLyy
LT768 SDRAM
KO
@ SHIX
BitBLT
f 10-801 R ChromaKey " JJE! 1 £
i BESOEEAR

(EEsh i it /PR /A E XY ALAR)
REG[93h-9Ch]

}

- Y28 ~ ™ ' ™~
S EHMIEZINE T o
(Rt /A AT/ XY AR “‘EEE{S%M%
REG[A7h-B0Oh]

| |

' ™ s ™
BESO, D EEFE 12 iEBTE Enable
REG[92h] REG[90h]
) l .
WEBEEETEE - S/&
REG[B1h-B4h]

}

Z7E BTE EREE
REG[D5h-D7h]

f 10-901 R ChromaKey " JJEV [ f

LT768_AP-Note / V3.0
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void LT768 BTE_Memory_Copy_Chroma_key

(
unsigned long SO_Addr /SOg i@l é Dsx
unsigned short SO_W /1 SO g, 4 GBiK ¥
unsigned short XS0 /1SO g4 Bt i A Xd %o
unsigned short YSO /1SO g6 @3t i A Yd %o
unsigned long Des_Addr , /I~ Sig, G iy e Dsx
unsigned short Des_ W Il g, 4§ GEOK Y
unsigned short Xdes Il oeig, 4 ot i A X o %o
unsigned short Ydes , /I osig, G ot i A Y d %o
unsigned long Background_color noc
unsigned short X_W , /I 7 BEig, 4 GBiK y
unsigned short Y_H /I 7 WEig, G Oy
)
3/F0ec 3 LCDRwm 1024*600 @ '

0 Oxné& 0sx B 200, 2007 d %o

TG UG &S X3 Y X )e 1024%600%2 § x G 100, 1002 d %o

* pRig, § @2 n x 100100

R

h N° "Qx

LT768 BTE_Memory Copy_Chroma_keye 0, 1024, 200, 200, 1024*600*2 , 1024, 100, 100,
Red, 100, 100C ¢

LT768_AP-Note / V3.0
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1025 1RX% 0l vf -l F

%I T N "Yhns ¢l »"Yh®ig*8 16*16 g | G 88 16*16 u J GEg,t 1 /AT %I T

T4 XUYépnéa AT @JT 16 ¥x & ROPL "HA Al 11 @p "Yh
@nst v g 1bd 074 i 1g@88gl wmal POP| &+ e REG[91h]Z bit[7:4]
& Ox0C @& ©Ei '
SDRAM
T7 | ZRIRO0
LT768 o
; TEL
ENEEEEEEEEEE
HEEEN ] [ 1]
S
AEEEEEN
ENEEEE %
EE EE
| | ] [ ||
[ || HE
| 1] [ |
[ T 1111
L[ [ []
8x8
f 10-100f - —4& f 10-1161R X 0l vf -l 1 £
6 BESOEERE
(Rt FR /A XY AL
REG[93h-9Ch]
Ve P A4 .
BESIEENS - o
Bt B XY AR *“Eggé[gf;mﬂb
REG[SDh-A6h]
C BEEREEITLE ) 4 o h
(RB4E /R L FEXY A4 4T) ‘ngggznlflb'e
REG[A7h-BOh]
) } .
BESO,S1,D LEEE
REG[92h]
h.
) l \
BEBTE BESE - =& ( s )
REG[B1h-B4h]
[

f 10-1201R% Ol uf -l [ f

LT768_AP-Note / V3.0
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void LT768_BTE_Pattern_Fill

(

unsigned char P_8x8_or_16x16 , /10X At 8x8Ilcony 1x AT 16x16 Icon.
unsigned long SO_Addr /SO g, g é Dsx
unsigned short SO_W /1 SO g, 4 ©BIK §

unsigned short XS0 /SO g6 83t i A Xd %o
unsigned short YSO /SO g, 6 Gt i A Yd %o
unsigned long Des_Addr , /I~ Sig 4 @ineée Dsx
unsigned short Des_W Il g, 4 GOK Y
unsigned short Xdes /17 osig, G ot i A X d %o
unsigned short Ydes , Il oEg, G Gt 0 A Y d %o
unsigned int ROP_Code /I x "HA ¥A

unsigned short X_W , /I 7 BEig, 4 GEiK y

unsigned short Y_H /I 7 BEig, G Gy

)

3 /Eoed LCDRw 1024*600 & ' ¢

P_8x8 or_16x16x T 16x16 Icon
[0 0xné O0sx @ 200,200 d %o

© GBig, U W) € 5 X3y J X /e 1024*600%2 § x  ©ie 100, 100 o %o
x GIHA WA x 0xoC(l 1 ¢ 0)

a

h x QX

LT768_BTE_Pattern_F# 1,0, 1024, 200, 200, 1024*600*2 , 1024, 100, 100, 0x0C, 100, 100 y

LT768_AP-Note / V3.0
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10.2.6 1 R ChromaKey " f -1 =

%l { N "YAingé&ns el »"Yhos8s 16%16 g1 « Hi p/ n&i Yab'[ 04 °

/b e Chromakey ' a YyM: @ME) Y™ l+ %~ ©e' Nhi 7 @ 4w
“ & Chromakey h REG[D5h]~[D7h] | é* A i @@ eewn ° hw4 ° 1+ %
pYhnpénes sl »a~ GO NE®MN® h, X
LT768 SDRAM
FEO

BitBLT

]
& SHIX

f 10-1301 R Chroma Key " f — |l 1 A&

d EESOEERE
(B2 /2 FXY A4 4F)
REG[93h-9Ch]

A 4
I = - r >
= EENHEEZEAE o e
(REHEH R A XY A7) “{Esgé’[gfhimﬂb
REG[A7h-BOh]

| !

- - ™
WESO, DEBFE 12 7EBTE Enable
REG[92h] REG[90h]
S S ;

HEBTEEEREE - 5F
REG[B1h-B4h]

l

i%E BTE ESHB
REG[D5h-D7h]

f 10-14061 R Chroma Key " f — | ?f’ f

LT768_AP-Note / V3.0
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void LT768 BTE_Pattern_Fill_With_Chroma_key

(

unsigned char P_8x8_or_16x16, /0 x use 8x8 Icon P 1x use 16x16 Icon.
unsigned long SO_Addr, 1S1g i ®ié Dsx
unsigned short SO_W, /1 SO g, 4 ©BIK §

unsigned short XSO0, /SO g6 83t i A Xd %o
unsigned short YSO0, /SO g, 6 Gt i A Yd %o
unsigned long Des_Addr, /I~ Sig 4 @ineée Dsx
unsigned short Des_W, Il g, 4 GOK Y
unsigned short XDes, /17 osig, G ot i A X d %o
unsigned short YDes, Il oEg, G Gt 0 A Y d %o
unsigned int ROP_Code, /I x "HA ¥A

unsigned long Background_color, 1 ¢

unsigned short X_W, /I 7 BEig, 4 GBIK y

unsigned short Y_H /| 7 GBig, 4 OBy

)

3/F0e 5 LCDRm 1024*600 o5 "

P_8x8 or_16x16x T 16x16 Icon
[0 0xné 0sx @ 2001 200Z d %o

©WBig, U Gl 6§ X 344X e 1024*600%2 § x BB 1001 1007 d %o
x OEHA ¥WA x 0xoc(i 1 ¢ 0)
< X Na
* Big, 4 G n ¥ 100*100
h X" Qx

LT768 BTE_Pattern_Fill_With_Chroma_keye 1, 0, 1024, 200, 200, 1024*600*2 , 1024, 100,
100, 0x0C, Red, 100, 100C @

LT768_AP-Note / V3.0
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1027 1RYRT é&v MCU . d

%l T W MCU ND* QQ" Jupéat p AHAA! 061 p° ¢ bit-mapl EQQi 4
BTEI i1 ' @ 62 y®igaT QQ b b’ go @bitwndh w "1 b bp° g6 G

bit wo 3 b, GO0 At MEraA%' b Ml GE® VM1 bp° gp BTEg |
Y%A'Ewd " Al n@i E T "E®4J NHHIL =& J n@p® "Ewd QQ8 ~ A i
IR, T NQQYF1 1L % NT T @iy ewwQQyY Y EF'H T+ MSBI N LSB
b' MCUi & h m 16bits 'HI @ ROPG Dy' @ w15 0By g1 MCUiI £

h w 8bitst w ROP Dy! @ W7 0@y y [ 00 ° gy REG[92h]bit[7:6]
D%l T ANj va

T g0 A hwA” 1 077 Aw “ 1+ % MCUND® QQer ¢ 0 J
BLT! u"Yhngéns ~ @o' 81 -~
MCU LT768

TOR (=) | |ow

FR0

f 10-1501 R YR1 év MCU . di £

LT768_AP-Note / V3.0
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wEHNEERR
(REEE M I/ /22 EEXYALTTR)
REG[A7h-BOh]

A

v Ye
( . _ N Check FIFO #7?
= TEHNG DT EEGEE
REG[92h] No
P = ~ MCUE AZIR
SERTEREEE a5 Data Write to REG[04h]
REG[B1h-B4h]

Y

RERIRENE, HREE
REG[D2h-D4h], REG[D5h-D7h]

BTEEIES?
BTE_WTH * BRE_HIG)

p
Y
s N
Setup BTE, ROP Function
REG[91h]
A4
1% EBTE Enable
REG[90h]
f 10-1601 R YRT év MCU, df f
@bi g 10-171 ROP=71" "° | é+ h@ * wmA° 10" | &% Hh© ° wm °

b* BTEWidth=23 Hi Aé @ E'Ef I ~ J' @ 10-18, &, W ROP=31 TH hj
w'HAé G E"EF J°

Data0 Datal Data2 Data3 Data0 Datal Data2 Data3

OR1

“. ‘ v v

|

T TT1 |

f 10-18cf é YR& 1 £2

pull
(o)
m
=

f 10-17ci é Y
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Y 5
1. Sent Data Numbers per Row
= 2 BitBLT Width + ¢ MCU I/F bits Q Startbit - 1 ¥ / € MCU I/F bits C 1
n T y@QQ

2. Total Data Number = & Sent Data Numbers per Row C * BitBLT Height

Data0 Datal Data2 Data3

I S
I's ~ ——

o~
nts ~——" ™

Start bit
=3

Data0 Datal DataZ2

N S nle

Data3

A

= P —

BTI'EHeight
= REG[5Bh:5Ah]
= EEEEEE BN i
~— BTE Width —
i R :;igEG[S%:SSh] | ATE
f 10-1901 é YR& ~ A'0—4
void LT768_BTE_MCU_Write_ColorExpansion_MCU_16bit
(
unsigned long Des_Addr , /I~ Gig, 4 @i é Dsx
unsigned short Des_ W Il oEg, 4 @OK Y
unsigned short Xdes Il osig, 4 ©8it i A X d %o
unsigned short Ydes Il oeig, G Gt 0 A Y d %o
unsigned short X_ W , /I 7 GBig, U GBEK Y
unsigned short Y_H , /I 7 GBig, U OB
unsigned long Foreground_color /R
unsigned lo ng Background_color o’
const unsigned short *data /I 16-bit Data
)

LT768_AP-Note / V3.0
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3/F0¢ 3 LCDRm 1024*600 @B '

[ 0 0x MCU ™~ <uIQQe unsigned short Data[100%100]
Giig, U G &g x 3 5 J X e 1024*600%2 § x  Gie 200, 2007 d %o
¥ < X A <

0 X
© @ig, G B8 n X 100%100

h X QX

LT768 BTE_MCU_Write_ColorExpansion_MCU_16bit ¢ 1024*600*2 , 1024, 200, 200, 100,
100, Red, Blue, &Data[0] ¢ @
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10.28 1 R YR1 & Chromakey " MCU_ o

%BItBLTTHA ~ 07° H=a6Xv1m ° "EF BLT VH=* 217 0bp° yga Jwl
wWIAGY N ° EF BitBLT " ° yor O0p° yogAa JwOBIAGY Nj h"EF = BitBLT
6';’4
i g aea 77 hwA* 1+ %MCUND® QQer ¢ 04 BLT! 1'Yhgéns
ComEQt 81
MCU LT768

T?F I:> BitBLT

TeE0

f 10-2001 R YRT & Chromakey " MCU, i A&

( BEEPRE NS
(HEYsH 3L /BT B /72 | EXYAAT)
L REG[Aih—BOh]
' ™y
ZEBMH DT BB FEE
REG[92h]
p } . MCUB AKIE
WEBTEEERE SE Data Write to REG[04h]

REG[B1h-B4h]

s ™ s R
e BTEEIRS5?
RIS BTE_WTH * BRE_HIG)

REG[D2h-D4h]
' l i ™\
Setup BTE, ROP Function Check STSR
REG[91h] bit3
' l ™y
12 7EBTE Enable C P )
REG[90h]

f 10-2101 R YRT é&j Chromakey " MCU . df f
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1029 1R QWv JJE

%l T QffTr 0 0QQmr ¢ 1Q0t o W R Gy é Al T &b AWA QPicture ¥
A b Pixel WA  Picture WA' @ "HAp 8/16/24bpp * gi Xh M:3vgEvd 17

y € AlphalevelZ 1 J7y h ©p REG[B5h] Pixel ®AE T "HApr ¢ 147 8/16bpp ¥
AL GR A Pixelo @TRs @l Ty 1 pr ¢ 1w 16bpp° i 4 v @bit[15:12] T~y 1 ¢
MG bit, W EQQUAar ¢ 1w 8bpp” g éi 4 bit[7:6] T~y bit(50], T A&r
pJdA ¥ ° & Palette Color T @& *

A Picture Mode:

Destination Data

=¢ Source 0 * alpha Level { +[Source1* ¢ 1- alpha Level C |;

>

Pixel Mode 8bpp
Destination Data

=g Source 0 * alpha Level { +2 Index palette € Source 1[5:0] { *¢ 1 - alpha Level { ¥

p>3

Pixel Mode 16bpp
Destination Data
=¢ Source 0 * alpha Level { +2 Source 1[11:0] * ¢ 1 - alpha Level { ¥

SDRAM
LT768 RiRO
RiFL
Levetop
BitBLT
SHIKSE
Palette
RAM

f 10-220 8bpp Pixel Mode i £

10-30 Alpha Blending Pixel Mode -- 8bpp
Bit[7:6] Alpha Level
Oh 0
1h 10/32
2h 21/32
3h 1

LT768_AP-Note / V3.0
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LT768 IR0

T/El

Levetop
BitBLT &
SHIKE

f 10-230 16bpp Pixel Mode 1 £

10-40 Alpha Blending Pixel Mode -- 16bpp
Bit[15:12] Alpha Level
Oh 0
1h 2/32
2h 4/32
3h 6/32
4h 8/32
5h 10/32
6h 12/32
7h 14/32
8h 16/32
9h 18/32
Ah 20/32
Bh 22/32
Ch 24/32
Dh 26/32
Eh 28/32
Fh 1

LT768_AP-Note / V3.0
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}

s = . - ™
BESOEERS . .
T e {2 EBTEEE S E(BTE_HIG)
REG[93h-9Ch] REG[B3h-B4h]

! !

- = - - 2
BESIBEAS . .
(R XY ) E EFE:ET é'[g‘f:]l i
REG[9Dh-A6h]

!

(" A ~ ™~ Ve .
HE B ESIHE _
(B4 /B RS /A XY ALAT) iZEBTE Enable

REG[A7h-BOh] EEE
i <
Ve )
®ESO, S1, D HEEE
REG[92h]
A
v
(. N
R EBTERISEE(BTE_ WTH) ( - >
REG[BLh-B2h]

f 10-2401 R "QWv JE! a PixelMode B[ f

LT768 IR0
L
Levetop
BitBLT
SHIR

f 10-250 Picture Mode T /&
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h 4

= EBTE,ROPTNEE
REG[91h]

4 BESOEENE (
(B4 I /E R /A XY A 4T)
REG[93h-9Ch]

v

B EASRAIphafE(APB_CTRL)
REG[B5h]

h A
(" BESIE BN E (
(REHE L /B /7 XY AR HT)
REG[9Dh-A6H]

v v
e e 5
REBNHERILE N
(A5 /72 EFXY A7) Rl
REG[A7h-BOh]

”
%

A 4

RE SO, S1, D BERE
REG[92h]

A 4

REBTEEGTE - BF
REG[B1h-B4h]

f 10-2601 R "QWv JE! o Picture Mode B[ f

[y

void BTE_Alpha_Blending
(

unsigned long SO_Addr I/SOguiyé Dsx
unsigned short SO_W /1'SO g, 4 ©8EK y

unsigned short XS0 , /1SO gt Bt i A Xd %o
unsigned short YSO , /SO g4 @Bt i A Yd %o
unsigned long S1_Addr //S1 gu®iné Dsgx
unsigned short S1_W I1'S1 g, 4 GiKy

unsigned short XS1 /1S1 gt Bt i A Xd %o
unsigned short YS1 , I1S1 g4 @Bt i A Yd %o
unsigned long Des_Addr , /I - oEig, G Gl & Ds X
unsigned short Des_ W Il oEg, 4§ @IOK Yy
unsigned short Xdes /I oEig, G Gt i A X d %o
unsigned short Ydes , Il Wi, G ot i A Y d %o
unsigned short X_W , /I BEig, 4 GBIK y

unsigned short Y_H , /I 7 Oeig, U Ok Y
unsigned char alpha /I Alpha Blending effect 0 ~ 32, Destination data =

/I (Source 0 * (1 - alpha)) + (Source 1 * alpha)

LT768_AP-Note / V3.0
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q;
O

3/F0¢ 3 LCDRm 1024*600 @B '

0 0xné 0sx e O 0L d %o

[0 1x & 1024*600*2 § % e O1 0L d %o

" g, G G & s x 3y Jx e 10247600722 § % Ge 501 507 d %o
"y X 58 0~31(

© @ig, G B8 n X 100%100

h X QX

BTE_Alpha_Blendinge 0,1024,0, 0, 1024*600*2 , 1024, 0, 0, 1024*600*4 , 1024, 50, 50, 100,
100, 57 Y
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10.2.10 w3 | = a Solid Fill)

%l T h MBTE'Yh@™ & hY"Yh ° @3 » AlLTT Erpgl» Az_Bbns
al o»oom ? hp BTEGE "% | &+ A
LT768 SDRAM
HEE,
BitBLT
f 10-270wd | =1 &
v
EEEMHEERE
_ 2 EBTE,ROPIHEE
(Bt /R R L XY A7) 1 “‘EREG'[glh]bﬂb 1
REG[A7h-BOh]
Y Y
e ™
BEERMTEEFE iZEBTE Enable
REG[92h] REG[90h]

h 4 v
ZEBTEERSEN - aF
REG[B1h-B4h]

Check STSR
bit3

h 4

1B EBTEAT BB ( - )
REG[D2h-D4h]

f 10-280w3 | =[" f
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void BTE_Solid_Fill

(
unsigned long Des_Addr, /I~ Sig, 4 i) é Dsx
unsigned short Des_W, I oEg 4 @OK Yy
unsigned short XDes, Il Beag, G ogit i A X d %o
unsigned short YDes, /I~ oeig, G oEit i A Y d %o
unsigned short color, [/ G Vi
unsigned short X_W, /I 7 OBig, U O8E Y
unsigned short Y_H /17 BEig, 4 GEIK y
)
3/F0ec 3 LCDRm 1024*600 @ '
bEig, G BEp 6 g x 34 JX /e 0sx D 2000 200 d %o

bX 7 xA”

* oEig, § 05 n X 100100
h X Qx

BTE_Solid_File 0, 1024, 200, 200, Red, 100, 100C
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~

11. & nd
111 avJJAdz
pATNEEY e X Dpt Dpag! 1pdEzol ~°Q

void LT768_Select_Internal_Font_Init

(

unsigned char Size, /I A Evyzn 16x 816\ 24) 12*24y 32 16*32
unsigned char XxN, Il Ey @Ky Oz NQx 1~4

unsigned char YxN, Il Ey @ y @2 NQx 1~4

unsigned char ChromaKey, NOXEy0d™ " " ywix!' @ JEy@d ™~
unsigned char Alignment HOXEyYyj M @lx EyM

)

void LT768_Print_Internal_Font_String

(

unsigned short x, /I Ey ADT ~ GEixy J
unsigned short y, /I EyADIT ~ @iyy J
unsigned long FontColor, Il Ey @ *

unsigned long BackGroundColor, // Ey @i ™ ° ¢ 'Y cEEy 0™ Dp& " Hi J
I énaet

char *c II "QQA" B g x

)

3 /Fc /A 16*32 W) 4 Ez p LCDR@®i(10,100)y 4 | ~ A° Uib LeveTopLT768b1 hj @3
Ey@®i y>sKy 07 "1 EyCm

LT768_Select_Internal_Font_Init(32, 1, 1, 0, 1);
LT768_Print_Internal_Font_String(10, 100, Red,0, n Ohy hWr s OW: 9; b, >

Y opndEzAaT | HYAGEYy @ b AT AGEYH s tvaEz

LT768_AP-Note / V3.0
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112 A Andz

1121 AEd Z
Ezodinw A Z®EznwW T1t 941 & Binf AEg T T~ A& EHW LT768
M Bin & T T ova 113 & 3 YO8 Wt Y 2 LT _IMAGE_TOOL.EXE )

AEzn® T ¢ LT768°HY GB2312M yEz GB2312AyEz1 @3 BIGSEzZ | %A
Ez 'HY 16*16 24*24 32*32 48*48 72*72 G4 M Ey 2z n Ta | GB2312 G y v G
A, . /mGB2312Vy -

1122 Edd Z” "He

Ez ®BindarT & VFlashé Yn A1 p&Er Ez 1 "HEzZ QQx Flasha =~ SDRAM
ALt o UB ZGEvQE %YHE A Ez 18! @p LCDRi T ™, ¢

1123 & A1 da16*16 24*24 32*32 B

pArvaEz’ X DpIi™HEz x Flasha n34é& SDRAMA 1 JB ZGvQ

void LT768_Select_Outside_Font_Init

(

unsigned char SCS, /[ "Ov “Y@ei SPI| FlashA 0x SPFOY 1x SPF1
unsigned char CIk, IISPI'H ° v "Qx SPI Clock = System Clock /{(Clk+1)*2}
unsigned long FlashAddr, /I 0§ x (Flash)

unsigned long MemoryAddr, /I~ ©ig x (SDRAM)

unsigned long Num, /I Ez BIQQ 2z n

unsigned char Size, Il JEy 2 n Q16X 16%16 Y 24:24*24 ) 32:32*32
unsigned char XxN, I Ey @Ky Oz N'Qx 1~4

unsigned char YxN, I Ey® y Oz NQx 1~4

unsigned char ChromaKey, II'1XEyd™° " ywox! @ JEy@d "™~
unsigned char Alignment HOXEYyj M Yilx EyM

)

LT768_AP-Note / V3.0
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DpHaoir pAd #7 GB2312@®IA, . i1 1 @i % "Q8' @p LCDRIi T ~ A &

void LT768_Print_Outside_Font_String

(

unsigned short x, II' EyADIT ~ @ixy J
unsigned short y, /I Ey ADT ~ GEiyy J
unsigned long FontColor, Il Ey @i *

unsigned long BackGroundColor, // Ey @i ™ ° €Y ocEEy b Dpé& * Hi

N4 8n6T

unsigned char *c I "QQA" @ §x
)
b' A #1T BIGE@®A i1, T @i @ Qx

void LT768_Print_Outside_Font_Strin g_BIG5

(

unsigned short x, /I Ey ADT ~ GEixy J
unsigned short y, /I Ey ADT ~ GEiyy J
unsigned long FontColor, Il Ey @i *

unsigned long BackGroundColor, I/ Eywid ™ €Y cEEy0™ Dpa& " Hi
- Y XX

unsigned char *c Il "QQA" G § x

)

3 /Eok v "Y FlashO ©0x00 § X N 24*24 £ Wa G Ey  SDRAM G 0X003E537E0 bl

sx | Ez©QQ mwO0x0009B520 7 Evyp LCDRDE10,100)y J 1 ~ A¥ G
DCO UOYy"2D® 33U -LT768bEmiI hj @2 Ey@ y=sKy 0°° " Ey
M x

GB2312A, . X

LT768_ Select Outside Font_Init(0, 0, 0x00, 0x003E537E0, 0x0009B520, 24, 1,1, 1,1);
LT768_Print_Outside_Font_String(10, 100, Red, 0, 0 CO UOY" 2 D® 3" -OW: 9; b, >

BIG5 A, . X

LT768_Select Outside_Font_Init(0, 0, 0x00, 0x003E537E0, 0x0009B520, 24, 1,1, 1,1);
LT768_Print_Outside_Font_String _BIGX10, 100, Red, 0,0 CO U0y 2 D&® 3“1 -OW: 9; b, >

LT768_AP-Note / V3.0
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R E W A TR 2 8 -LTT68

f 11-lo &  24*247 CAnd

v o
1 ° QI ET MGB2312& 1 BIG5GHA A, € G b\ /AEr THEGERA &A1
st Mo ° QM Z G
2 OPA v MaG@Ed &' TjT Yt GB2312aT BIG5GEA . | %H s

Js t A woomp T

1124 & 2 yAnda48*48 72*728

RAT 23A8EzZH b A w{ GB2312@A _ i1 T @Q@i° "Qx

void LT768_Print_Outside_Font GB2312 48 72

(

unsigned char SCS, /[ "Ov “Y@si SPI FlashA 0x SPFOY 1x SPK1
unsigned char CIK, IISPI'H ° v "QxSPI Clock=System Clock /{(Clk+1)*2}
unsigned long FlashAddr, /I ¢ 5 x (Flash)

unsigned long MemoryAddr, /I~ ©Big x (SDRAM)

unsigned char Size, Il 1 Evy 2 n A48y 48*48y 72:72*72

unsigned char ChromaKey, Il'1x' @ JEy@d™  poxEyd™"

unsigned short x, /I Ey ADT ~ GEixy J

unsigned shorty, I EYy ADT ~ GEiyy J

unsigned long FontColor, Il Ey @i *

unsigned long BackGroundColor, // Eq @)™ * (FYXEEY 0™  w " Hi J 6n o)

unsigned short w, I Eyr NxixjrAg2xr~14p3xt 21
unsigned short s, I

unsigned char *c I "QQA" o g x

)

LT768_AP-Note / V3.0
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b A #T BIGSG@A i1, T Q@i @ Q)

void LT768_Print_Outside_Font_BIG5 48 72

(

unsigned char SCS, /[ "Ov “Y@i SPI FlashA O0x SPFOY 1x SPH1

unsigned char CIk, IISPI'H ° v "QxSPI Clock = System Clock /{(Clk+1)*2}
unsigned long FlashAddr, /I 0 5 x (Flash)

unsigned long MemoryAddr, /I~ GBig x (SDRAM)

unsigned char Size, Il A Evy3zn 48y 48*48Y 72:72*72

unsigned char ChromaKey, 1x' @ JEy@O™° poxEy0 ™~

unsigned short x, /I EyADI ~ @Wixy J

unsigned short y, /I EyADIT ~ @Giyy J

unsigned long FontColor, Il Ey @i *

unsigned long BackGroundColor, // Ey @i " ° (FYXEEYy 0™  ®m " Hi J 6nQ)

unsigned short w, I Eyr AxIxjrdw2xr N 14p3xr 21
unsign ed short s, 1
unsigned char *c Il "QQA" G §x
)
3 o x v Y FlashO ©8 0x005DC000 § X% n 48*48 £ Wa 6 Ey  SDRAM @i
OX003E537E0 @& g X T Eyp LCDR®10,100)y J T ~ A° GEo CO UOy" 2 D&
AV -LT768b Ewm1 hj T 4 07° 7 % 0X
GB23124. . X

LT768_Print_Outside_Font GB2312 48 72(1, 0, 0x005DC000, 0x003E537EO, 48, 0, 10, 100,
color256_red, color256_white, 1,0 1 o CO UOy" 2 D& 31 -OW: 9), b

R RIT T A R & -LT768

f 11-20 &~ 48*48 7 CAnd

LT768_AP-Note / V3.0
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BIG5 A, . X

LT768_Print_Outside_Font_BIG5 48 72(1, 0, 0x005DC000, 0x003E537EO, 48, 0, 10, 100,
color256_red, color256_white, 1,0 1 0 GO YOy" 2 D& 33 Y -OW: 9); b

"YA O_
1 @i° "Q ET M GB2312> BIG5Gi & A, CEQOQL b\ Er THGEA a A
l s t Mo ° "QMZ G
2 OPRA HMAGEA &' T )1 °YL GB2312& G BIGSTEA 1 %H s
ds t A wogE
3p AT 23ABEZHIDb T7583 %2y N V1 T A &3 %e i N

et* W 1 Ez

4 fEre3Ez (4848 727721 JEy @3 07° Hi

AEr 2564°

11.25 nd Y

% Q61 JEQGE ™ ®is U'Q Hi B 1 v'Qtemp @z n 6T "Yh )
TG W oe

void Font_Line_Distance(unsigned char temp);
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113 1 dzv Binn T

DZT Mbb' Er AGEzI! @ 1 31 OET Y 2 LT IMAGE TOOLEXE &

" AEz BnaT@h Tt NEz3U & BinaT 1t o DMAe AANEzQQé LT768x
windl “néateab' p TFTRi T~ A&1 MCUE GB € 2A Bytes{ 8' @p h
Gy Ji T ", Al % Q" adal ~ Of H MCU! nadi ~® " M:Ez Bin
a1 9@ Al A a! @Qva LT IMAGE TOOL.EXE@AEr Wi &1 @i @ "1 a1 A
16*16 g 4y Ez Binda T X

1 e LT_IMAGE_TOOL bp>Font o! § AA&Ez Binat Af X

(7 Creat Chinese Font Lib *

Font Bitmap

Font Parameter

Chinese
1y ®
EEFE | Goes

() B{$GE2312

Font Size: (1616 ~

H Position:  [Middle ~

V Position:  [Middle ~

Color Threshold(0r254) :
250

Char Code:
BBAA

Test Code

Select Font
Creat Bin

Close:

f 11-30 | Afdz
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2 e SelectFont Y 1! JEyYy Eé& znMi JH7%e1 Y h3eéex
¥ Creat Chinese Font Lib s
Font Bitmap Font Parameter

Chinese
FE * (@) GB2312
BIGS
FHR(E: =R FoME): 8
B{FcE2312
= HS | e |
oy ~ AT A Font Size:  [16%16
% e :
E; IE= BT
bk s V Position:
e s
j';% Color Threshold(0~254) :
RIS NS = 250
%ﬁ%‘W hd Char Code:
el = BEAA
0 Test Code
=gy st
BEa): Creat Bin
-%@. : Close

f 11-40 "Hd Y

3 JEz & 16*16 24*24 32*32 4848 7272 4 NEyzni1 a4 @ JEy b (3t
PA 3L ) Ab Bi pa 37 ey J * 6(0~254) = GE1 ¢’ TestCode

Y o!? EY 87Q0
[J Creat Chinese Font Lib X
Font Bitmap Font Parameter
Select Font
Creat Bin
Close

FEEPARN =D |
N =
Color Threshold(0~254) :
HEEEC > ]
GB2312 Code:
S > s

Illllill

f 11-56 1d2Zz
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e o

4 e’ Create Bin o! , Ez BindarT |—Y VEATEHITEAjT YOI PEY 1
bx?*/\<>:"|ve_ n|3&

||
O 5=8 X o
~ v 1~I <« LT_IMAGE_TOOL » Fonts I v | O EE"Fonts" » Font Parameter
. Chinese
RO PEIRRRE R 4 ©e12
- - (CBIGS
[ e ~ o ER =t =5 e
Jous farsis IT
& 5 = ESEESAIERIT, R
=Es H Positon:
o] V Position:
¥ T Color Threshold(D~254) :
b EF 250
m=E Char Code:
L, MR (C) paAs
- Data (D2) 3 z
. BNFE 1. BthCreat BiniiSH
o [mre o :
FERED: N
~ I 4 SHEF|L e || ==

f 11-603 Ed Z

ET ~ (Ez)+FontLibok Hi 0 3& &1 ¥

[ Creat Chinese Font Lib X

Font Bitmap Font Parameter

Select Font
Creat Bin

Close

16%16 Size ~

eft w

a ma

Lt image_tool % Color Threshold({0~254) :

Font Lib ok GB2312 Code:

CoDs

E
i

Test Code

f 11-70dZ | g &
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5  AHGo! @Qp %3 T A~ M, By 16 16§y .bin & T X

| = | Fonts
] H#H= =5
« v » [bEBFE > Data (D) » levetop » LT IMAGE TOOL » Fonts

S G -

W =T #*

4 = »

poa - '

EHE16 1674
= Bk - bin

f 11-80rm, *dZ Bin i T
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~

12. a X
LT768x & & E % %o/bg, @ % %ol { | T Ap T~ % %% HAXAE (wrl ne' 3° MCU
o
121 & ndX
GEX %l @8 GE" VHEY ( ET "p° GE!' @ VoY J1 GEx %8KYy /b yv 1
) ho yoNoygJd! @ Gs DAT AT js VAT 1 3%% #4071 )] & EGE’

JVHI & E % %ohs

TA

GEx % @
x %@ § Ky Ohp G ET ¢
1~32 4 P8 A GEG2 1 T Hi x %K Y /b

h X

1 o8

o1t

4 HU x %N hN O’
Bz n! QQuJdmbpyl h i

I HT  FYx % 0N O i

O & H @

12-lod% aAHvLEg
Register Register o
Address Name :
REG[03h] ICR bit2x g, & /& ¥WA "Oe Text Mode Enable
bitlx & E x % h & Text Cursor Enable
REG[3Ch] GTCCR | bitOx Ex % # h & Text Cursor Blinking
Enablel
REG[64h:63h] F CURX | x %oy J X~ & E HEXd %o
REG[66h:65h] F CURY | x %oy J x = & E HGEY d %o
REG[DOhR] FLDR h a E @ € Character Line Gap Setting ¢

| e

1 pixel

£77&% CURHS ( REG[3Eh] ) bit[4:0] = 00000 ~ 11111b

=

2 pixels

ol

3 pixels

_—

32 pixels

i AGE By J1 a%KNOLGE ~ waEznmAb @ E
o TpTA

CURHSe REG[3EhE /5 CURVS REG[3FhK = h y /mKY
®?% & REG[CDh] bit[3:0]Z & ® 1 * WI " i % %KYy ' Q@
yNhOMQmMz 1 gt W [~ G

f 12-1011 d X

n kV°V
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27728 CURVS ( REG[3Fh] ) bit[4:0] = 00000 ~ 11111b

» =» -]

1 pixel 2 pixels 3 pixels 32 pixels

f 12-2ondx v W

r==n

GEx% @ h&dh ' © #4j &1 '] &% GTCCR REG[3Ch]Z h1 & H@E & H
'@ Y2p1 T V3ADbI X

Blink Time o secf = BTCR[3Dh] * a 1/Frame_Rate (3

i g% % #TiEDAL X %%y JhyDpwe A JE G

I=ie = BaE TFT LCD EEk:

f 12-30% v (=

AT & Ex %6’ X Dpt JUB zZ@vQ 8! @l 7. % %

LT768_AP-Note / V3.0
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void LT768_Text_cursor_Init

(

unsigned char On_Off_Blinking, HOX™ Bx % #QIx £l % % *
unsigned short Blinking_Time, I J8Ex % &H

unsigned short X_W, Il & Ex %t W2 ne @z m 32
unsigned short Y_W II BEx %) ~ 2 ne w? m 32

)

void LT768_Enable_Text_Cursor(void);  // Al & E % %o
void LT768_Disable_Text_Cursor(void); // ~ B & E % %o

3 fEo J A STEHEEx %l h % %%t Wz nw 101 [ ~ 2 n W 2

LT768_Text_cursor_Init(1, 15, 10, 2);

LT768_AP-Note / V3.0
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -101-



JLT768X LT768x z v U Q

122 & | EX

LT768x ©Gig, & x %oke 32*32 4 4 &1 6 %AGM 1 T 2 A bitt 77 "YA#hY ° x Color-0

Color-1 67° 07 rb” Zx
12-26f EX U7NHy
5y e 33| Color-0s * + REG[44h] @& h ™~ hU
5y e 34| Color-1e  * + REG[45h] @ h ™ h(
5yed3|07"° el ™~ "
5yed4d|b"rbp’

t %ps 4 Agé x %H 256bytes 2 n  LT768x wé 4A Qg é x % & 01 MCU! @J+
h™ WG] &+  "Ox %ol Q& % %oy J ! 1 GCHPG& REG[40h]l GCHPIls REG[41h]C
GCVP® REG[42h]{/b GCVP4 REG[43h]yf h yColor-0©i * + | e # REG[44h] h 1 Color-1
Gi Y 1] &4 REG[45h] h1 i g1 32%32 g, & x %@ & QQf Al " sl p %3

REG[44h] @& hw ° | REG[45h] @#© h wmA~

252
253
254
255

Byte253 ' |
Byte2?54 ~ =~~~ !
Byte255 ~~~~-----*

[ |
Color-1% * x H

0O
=2
]
=
'
o
2
>

f 12-40f EX 1T &
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B8 x% AraXs heort o ZRAMA OH' @ J 4Ax %l t+ @ WAET @ YAl @
EAXG N QFr pAT e X Dpi1 JAB Z@Ev'Q

void LT768_Graphic_cursor_Init

(
unsigned char Cursor_N, Il Ox% %0 A 1:x %o 1Y 2:3% %o 2 3:% %o 3P 4:% %o 4
unsigned char Color1, n° 1
unsigned char Color2, I 2
unsigned short X_Pos, T~ d % X
unsigned short Y_Pos, N1~ d%Y
unsigned char *Cursor_Buf I % %0 QQUEIA ° S X
)
R AT AT Qx %oy
void LT768_Set_Graphic_cursor_Pos
(
unsigned char Cursor_N, /I Ox% %o A 1% %o 1P 2:% %o 2 3:% %o 3W 4:% %o 4
unsigned short X_Pos, T~ d % X
unsigned short Y_Pos N1~ d%Y
)
void LT768_Enable_Graphic_Cursor(void); Il /L g, & % %o
void LT768_Disable_Graphic_Cursor(void); II'" Bgé x %o

30 Dp AA®igéx %l h! Qi V' "QupjaGEy il”

extern const unsigned char glmage_pen_il[];
extern const unsigned char glmage_arrow _il[];
extern const unsigned char glmage_busy_im([];

extern const unsigned char glmage_no_im(];

LT768_AP-Note / V3.0
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5 Qi HAQ4 TS T A Dig é x %05QQ

LT768_Graphic_cursor_lInit(1, 0xff, 0x00, 0, 0, (unsigned char*)gimage_pen_il);
LT768_Graphic_cursor_Init(2, 0xff, 0x00, 0, 0, (unsigned char*)gimage_arrow_il);
LT768_Graphic_cursor_Init(3, Oxff, 0x00, O, 0, (unsigned char*)gimage_busy_im);
LT768_Graphic_cursor_Init(4, Oxff, 0x00, O, 0, (unsigned char*)gimage_no_im);
for(i=0;i<4;i++)
{

for(j=0;j<300;j++)

{

LT768_Set_Graphic_cursor_Pos(i, j, j);

}

3 /F017 Bix %QQ

const unsigned char glmage_pen_il[256] = { /* 0X00,0X02,0X20,0X00,0X20,0X00, */
OXAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA, OXAA,
0X96,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0X91,0X6A,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,
0XA4,0X15,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XA4,0X00,0X6A,0XAA,0XAA,0XAA,0XAA,0XAA,
0XA9,0X01,0X1A,0XAA,0XAA,0XAA,0XAA,0XAA,0XA9,0X00,0X46,0XAA,0XAA,0XAA,0XAA,0XAA,
0XAA,0X40,0XB,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0X90,0X14,0X6A,0XAA,0XAA,0XAA,0XAA,
0XAA,0XA4,0X05,0X1A,0XAA,0XAA,0XAA,0XAA,0XAA,0XA9,0X01,0X46,0XAA,0XAA,0XAA,0XAA,
0XAA,0XAA,0X40,0X51,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0X90,0X14,0X6A,0XAA,0XAA,0XAA,
0XAA,0XAA,0XA4,0X05,0X1ABA,0XAA,0XAA,0XAA,0XAA,0XA9,0X01,0X46,0XAA,0XAA,0XAA,
0XAA,0XAA,0XAA,0X40,0X51,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0X90,0X14,0X69,0XAA,0XAA,
0XAA,0XAA,0XAA,0XA4,0X01,0X14,0X6A,0XAA,0XAA,0XAA,0XAA,0XA9,0X00,0X44,0X1A,0XAA,
0XAA,0XAA,0XAA,0XAA,0X40,0X11,0X06,0BRAA,0XAA,0XAA,0XAA,0X90,0X04,0X41,0XAA,
0XAA,0XAA,0XAA,0XAA,0XA4,0X01,0X10,0X6A,0XAA,0XAA,0XAA,0XAA,0XA9,0X00,0X44,0X1A,
0XAA,0XAA,0XAA,0XAA,0XAA,0X40,0X11,0X1A,0XAA,0XAA,0XAA,0XAA,0XAA,0X90,0X04,0X1A,
0XAA,0XAA,0XAA,0XAA,0XAA,0XA4,0X01,0X1A,0XAA, 06N MDIAA,0XAA,0XA9,0X00,0X1A,
0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0X40,0X6A,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0X95,0XAA,
0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,

k
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123 f EX FwsT

3V @& WT Y 2 LT_IMAGE_TOOLEXE & géx% AGl i 1! @ Ardap PC

IN &% %e 32*32 UM 1+ @ M, 256bytes @ix %QQ1 T AWNxX %QQ0 =~ h ©x %

QQEN 2 g1 A1 6! @v & LT IMAGE _TOOL.EXEE/ET ~ W1 ai @i @ " x

1231 | | EX

1 e LT IMAGE_TOOL b >Cursor o! 8 Agéx % Af X

ITes LA ITes LAY, -
7 Cursor tool ] %Eﬂ% ] Eé :_Et x
Pen Color G Pen Function 0
Pen Calor: - Pen: -
Color 0: i Dot: -
- Color 1 - Line: =
perEEE |
Black Color: Cirde: E
INV Black Color: - Rectang:

f 12-50 74 f UXx
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2 1Bgéx %1 b’ Export Y 1 o 3 & % %QQI gz Datans

(¥ Cursor tool x

T A I Pen Color Pen Function

Pen Color: Pen
Color 0: Dot:
Color 1: Line:
Black Color: Cirdle:
INV Black Color: Rectang:

f 12-60m, f E X

3t
o}

3 & g éx %Q0x

LT cursor toal X

Pen Color Pen Function

Pen Calor: - Pen =
Color 0 - Dot: -

Color 1: - Line: =

Black Color: Circle: E
INV Black Color: - Rectang: E

8xAA, B2AR , DA, BXAR , BXAR , BXAA, BXAA, BXAA,, BXAA,, BzAA , BzAR , BzAR , BXAA, 0XAA , OXAA , BAA,
BxAF , BxFF , BxFF , BxFF , BxFF , 6xFF , BxFF , BxF A, BXAE , BxAA , BxAA , BxAA , BxAA, BxAA, BxAA , BxBA,
8:AE , BxAA, BxAR , BxAA, BxAR , BXAA, BxAA, BXBA, BXAE , BxEA, BzFF , B2EF , BxFB, 0xFE , 0xFF , 0xBA,
BxAE , B2EA , B2AE , BXAR , BXBB , 6XAA , BXEB , BXBA , BXAE , BXEA , BxAE , B2AR , BBB, 0AA , OXEB , BXBA,
BxAE , BxEA , BxAE , BxAR , BxBB , BxFE , BxFF , BxBA , BXAE , BxEA , BxAE , BxAR , BxBB , BxAE , OxEB , BxBA,
8:AE , B2EA, B2AE , E,8xFF ,82BA,

A,B82AR, B2BA,

A,BxAR, BxBA,

A,02AR, 62BA,
BxAE , B2FE , BxFE , BXFE , BXBA , 0XBF , BXBE , 0XBA , BXAE , BxBA , BXEA , BxBA , BxBA, 0xBA, OXEB , BXEA,
BxAE , BxBA , BxFE , BxBA , BxBA , 6xBA , BxBB , BxEA , BXAE , BxBA , BxEA , BxBA , BxBA, AxBA , OEB , BxBA,
8:AE , BxBA, BxEA, BxBA , BxBF , 6xBF , BxBE , 0xBA, B2AE , BzAA,, BzAA , BzAR , BxAA, BxAA, OxAA, BxBA,
BxAE , B2AA , BxAR , BXAR , BXAR , BXAA , BXAA,, BXBA , BXAE , BzAA , BXAR , BXAR , BxAA, BXAA , OXAA , BXEA,
BxAE , BxAA , BxARA , BxAR , BxAR , BxAA , BXAA,, BXEA , BXAE , BxAA , BxAA , BxARA , BxAA, BxAA, BxAA , BxBA,
8:AE , BxAA , BxAR , BxAR , BxAR , BXAA, BxAA, B2BA, BXAF , BxFF , BzFF , B2FF , BxFF , 0xFF , 0xFF , 0xFA,

f 12-701  m, * X AO
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4 N v Bix %QQ Y 22X

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
I EHd@ B9 e P | == i 1| 28
4] 44 €& | ¥ | uves pemo YR A2 e @

] Image.h

| B#ifndef _Image h
#define _Image_h

2
3
4 Cconst wnsigned char LTTE8_LCD[256] = |
B | Ozbd, Oxpd, OxAL, Oxbo, Oxol, OxAA, Oxod, OxAd, Oxis, Oxold, OxAA, Oxod, OxAl, OxAs, Oxol, OxA4,
6 | OxAF, O0xFF, O0xFF, 0xFF, 0xFF, OxFF, OxFF, OxFA, OxAE, Oxbl, OxOd, Oxid, Oxp 8, Oxbd, Oxol, OxBA,
T | OxAE, Oxbd, Oxbd, Oxbd, Oxnd, OxAd, Oxbd, OxBA, OxAE, OxEL, 0xFF, OxEF, OxFR, 0xFE, OxFF, OxBA,
8 | OxAE, OxEA, OxLE, Oxbd, OxBE, Oxbd, 0xER, OxBA, OxAE, OxEL, Ox AR, Oxid, OxBE, Oxbd, OxER, OxBA,
9 | OxAE, OxEA, OxLE, Oxbd, O0xBE, 0xFE, 0xFF, OxBA, OxAE, OxEL, Ox AR, Oxid, OxBE, OxALE, OxER, OxBA,
10 | OxAE, OxEL, OxAE, Oxbd, OxBE, O0xAE, O0xEER, OxBA, OxAE, OxFF, OxLAE, Oxbd, OxBE, OxFE, OxFF, OxBA,
11 | OxdE, Oxbd, OxAd, Oxhd, Oxsd, Oxbd, Oxbd, OxBA, OxAE, Oxbd, OxbA, Oxdd, Oxbd, Oxbd, Oxdd, OxBA,
12 | OxiE, DxML EI:-:A.P. Dx;".ﬂ Oxbd, Oxbd, Oxod, OxBA, OxAE, Oxdl, Oxbd, Oxis, Oxdl, Oxbs, DXM D:-:BP.

13 | OzAE, O

14 | OzAE, UxFE UxFE DxFI 3, D:-:BP.
15 | OzAE, OxBA, 0xFE, OxB: l § E El] I %3 OxB4,
16 | OzAE, OxBA, OxEA, OxBe i, OxB4,
17 | OzAE, Oxbd, Oxdd, Ol caia + LAl UALLly GALly Uil Ladily UALiils Gaiilly Cills GAiii s onih, OxBA,

18 | OxiE, Oxpd, OxAL, Oxbs, Oxol, DxAA Dxfm DXBA DxAE DXM DxAA Dxfm Dx,‘u’, Oxbs, Oxol, OxBA,
19 | OxiE, Oxid, Oxbd, Oxbd, Oxid, OxbA, Oxbd, OxBA, OxAF, OxFF, 0xFF, 0xFF, 0xFF, 0xFF, OxFF, OxFA4,
20 | OxAb, Oxis, Oxil, Oxbs, Ox84, OxAL, Oxis, Ombd, Oxis, Ox84, OxAL, Oxis, Oxod, Oxis, Ox84, OxAL,
21 |},

f 12-80M m, *X A

1232 mdz 36f E X

1.4 M3ubEx %QQx

A Pent - 54 SHREE b
B FHE B0 FEN EEH o
AR OOAS (A8 OXAS OXAL ONAA OMAL OGAA OXAf OWAR OXAS ONAM ONAL ONAA OMAA OMAA
06, OXAS 0Xad OXNAS OXAL ONAN OMAL OAA 001, OXoa, OXMAL, ONAA OXAL OXAA OMAL (AN
Had 015, 0as, OXAS, OXAL, OXas OXAL, AN OXA4 OXOO0, 0X6A, OXAN, OXAL, OXAN, (AN OXAM,
A9 0X01, 014, OXAL, OMAL ONas OHAL OGS OHAD OXOO0, 0Xda, OXAA, OXAL ONAM OHAL ONAS
g OXA0, 0XE1, OXAL, OXAL, OXAL OMAL OGAA 0af OXO0, 0X14, OXohA, OXAL, QXA OFAL (AN
g, A4 005, OX 1A, OXAL, OXAN, OXAL, AN OXAN CXAQ 0X0L, OX46, OXAL, OXAM, (AN (HAM

s, AN OX40, 0X51, OXAL, OXAA, OXAA OXAL OXAS OXAA OXO0, 0X14, 064, OXAA, OXA4, OXAL
GAs, OXAA OXA4, 0X05, 0X14, OXAA, OXAA OXAL (AL OXAA OXAS, 0X01, 046, 0XA4, OXA4, OXAL
Ak, OXAA, OXAA, 040, 0XB1, OXAA, OXAN, OXIAL, OXAA, OXAA, OXAA 0X00, 0X14, 0X69, 044, OXAL
A, DHAA, OXAS, OXA4, 0X01, 0X14, OX64, OXAL, OXAS, DXAA, OXAS, OXAD, 0X00, 0X44, OX14, OXAL
Gas, OAA OMAA OXAL 0¥40, 0X11, 0X06, OXAL, OXAS OXAA (AL OXAA 0X90, 0X04, 0X41, OXAL,
e, OXAA, OXAA, OXAA, OXA4, 0X01, 0X10, 064, 04, OXAA, OXAL, OXAA, OXAD, 0X0O0, 0X44, 0X14,
A, OXAA, OMAS, OXAL OXAA OX40, OX11, OX14, OXAS, OXAA OXAS, OXAA 0XAA 0X90, 0XO4, OX14,
GAA, AN OMAR OXAS OXAS OXA4 OX01, OX14, OXAS, OXAA OXAM OXAA OXAL OXAD, OXO00, 0X14,
GAs, OAA OHAL OXAA OXAS OXAA OX40, OX6A, (AL OXAA OXAL OXAA OXAL OXAA OX95, OXAL
Ak, OXAN, OXAA, OXAA OXAA OXAA, OXAA, AN, OGAA OXAA OXAA, OXAA UXAA, OXAA OXAL O

f 12-90t ~ rdv X A0
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2.1 gé&x% An @Datase 1 e’ Import Y

(J Cursor tool X
Pen Color Pen Function
Pen Color: - Pen: -
Color 0: - Dot: -
Color 1: - Line: =
Black Color: Circle: E
NV Black Colar: - Rectang: ﬁ

na

. RtalmportS A SR
Export Clear Close

1, ECREErNGE
b, WRSSEEHIE,
B MIBRAERAIG

f 12-106M mdv ¥ A0

3.b* T~ MRGEX %l "~ MJUET 1 's Mot oYLV 1231 @R M, % %
uQ’?‘Q

(J Cursor tool X

Pen Calor Pen Function

BRESARDLE
fx, BISARLI

Pen:

Dot:

Color 1:

—
Black Color: Circle:

Line:

INV Black Color: Rectang:

Export Clear Close

f 12-110 md& N
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13. PWM H

LT768x7 4 PWM 1 i 1 Xh wé& 2A PWM . x PWMO PWM1 LT768xs 9 & 2A 16bits @ Q
W Timer-0= Timer-11 TOUARMY - PWM© = '8 @ PWMOweel g &1 0 X J Timer-0
"Ql &+ e REG[8Ah-8Bh]I TCNTBOZ 3 Timer-0 Q% | &+ e REF88h-89h]1 TCMPBOJZ1 k b PWM
I T a9 Timer-0 Q" hXt TCNTBO@®|I X9+ PWMClock @ h ' ADi "Q E Timer-0 Q
WP QO V2 TCMPBO| &+ SO HPWM 8 hOAICHT PWMOb' s w08 6w Lid Timer-0
Q" 9t hAAT Q E Timer-01 AT Qw> OHhf 1 AAILPWMO+ S & y O a Hhs OT

| &% TCNTBOG®1 6T M AHQEPWM. Q
Timer-0 == TCMPBO Timer-0 == TCMPBO Timer-0 == TCMPBO
v v v
4
PWMO §
: s A s
Start Timer-0==0 Timer-0==0 Timer-0==0
Timer-0=TCNTBO Timer-0=TCNTBO Timer-0=TCNTBO Timer-0=TCNTBO

f 13-10 PWM | Ef§
1 @i DA @ | PWMO @iDuty ™ R % | & +e REG88h-89n], TCMPBO]Z1 &eby ©* PWMO
f1 A nDC y@Edal EPWMO D hmOy f1@M@da 1y TCMPB0O&3 z
PYE PWMO D hwmlLiy f1 @WM@eda 1 y TCMPBO&3 n Pl i+ % @' PWM
F1 9@ n DC  ydar i TFTRGE) x

LT768 TFT &5 cEB RS

PWMO . >

I |
!

f 13-20 PWM 0 A
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p A PWMe' M % % Dp

void LT768_PWMO_Init

(

unsigned char on_off, 1ox~ BPWMOY 1x A PWMO

unsigned char Clock_Divided, IPWMH ° ¢né6, hh 0~3(1, 1/2, 1/4, 1/8)
unsigned char Prescalar, I'H ° yné, h 1-256

unsigned short Count_Buffer, Il JPWMZEE v Q

unsigned short Compare_Buffer I Jd1 M 9%

)

void LT768_PWMZ1_lInit

(

unsigned char on_off, 10x~ B PWM1y1x A PWM1

unsigned char Clock_Divided, IPWM H ° yné&, b 0~3(1, 1/2, 1/4, 1/8)
unsigned char Prescalar, I'H ° yné, [ 1-256

unsigned short Count_Buffer, /I 4 PWM @B = v Q

unsigned short Compare_Buffer, Il 1 M 9%

)

p DpHeo1 LI M%HIE T Qi MZG@E Q
void LT768_PWMO_Duty(unsigned short Compare_Buffer)
void LT768_PWM1_Duty(unsigned short Compare_Buffer)
3035 1/ ®H w100Mhz1 At PWM1[ . 50Khz @PWM L1 h1 M %m 30%)

LT768_PWM21_Init(1, 1, 10, 200 , 60); /1 0.3=60/200

Mo PWMI B8 M %k 50%

LT768_PWM1_Duty(100) y / 0.5=100/200

LT768_AP-Note / V3.0
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+5V
A — LEDA
L4 A
. YL O
10UH - 98\/
Cc52 + 53 1 O m
22uF 10uF R48 . I
10K -T- 1 ‘ LEDK
u10 o5t | o — 1 >
— o i’ IN LX 10uF | 0.AuF
- +HEN  NC +——=
100R GND FB
LCDBL [ — AAA—~— SY7208 ;‘zi RSS
R11 30R
100R o
LT768 PWMT [ AAA——
R12 L

f 13-30PWM 0 AX34uvPfa: y4357-1983
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~

14. a0 &
LT768x WA T " ®We®nad nzi/ne1 3 @ i{ipg=cv 37 nuw@p 187 37 nH
n D 11 pA He' 'E Yép éaGEN 2T o [ T %1 T Qp
PWM[O] AOi i AI10KtL @@ > 1+ w A T~ 118h /e Enableli bg 14-1"A~ |
po%! i A wreéei LT?68 A chs D'E ~° &A®N 2M HRJIE | BT 'E ~ EXIT
Yiha ' hOwIYmi +t e § hN3{i r+v @3/ne A T~ 1{ Y2 ml ~QQo &
p’ oam &a A T 711 We ™Y 124 Yyl Yl f b ¥
LT768x Serial Flash
SFCLK CLK
SFDO |« DI
SFDI e DO
SFCSO# Ccs#
VDD
10Kohm
PWMI[O]
f 14-1cd0a nAv H
14-1612 da0d& nAl I
No T M i ™ 7 T ™ Woa Byte B
1 EXIT Exit instruction € 00h/FFh( 1
2 NOP NOP instruction € AAh( 1
3 | EN4B Enter 4 -Byte mode instruction & B7h( 1
4 | EX4B Exit 4-Byte mode instruction € E9h( 1
5 | STSR Status read instruction € 10h( 2
6 CMDW Command write instruction € 11h( 2
7 DATR Data read instruction € 12h( 2
8 DATW Data write instruction € 13h( 2
9 REPT Load repeat counter instruction € 20h( 2
10 | ATTR Fetch Attribute instruction € 30h( 2
11 | JUMP Jump instruction € 80h( 5
12 | DINZ Decrement & Jump instruction € 81h( 5
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pA dyao i A T 1T h MLT768xwé& @ik A SPIi £& rht & 0000h~0007h =~ 8A byte o
Tp94k/ :5k/ ::k/ 96k/ 1 b:kke 95k/ pyoAkn®Eg xNkhi £ 0008h{ I
e hN3i T*v MCU LT768xs ©F J nu x0 y 8§ x 0008h ADE "Yrpl b ' @

EXIT'YmG " h ©@IYmmé hNi [+ v @MCU Q@i W AKX "YGEFlashe 0x200 § x 1

n & 1024*768 Gig,dp LCDRi | ~ ©&§ a

/[ Addr: 'h0000
61 72 77 63 77 62 78 67 /I'1D

/I Dp PLL

11 05 13 8A /IREG_WRe 'h05,'h8A Z b | &+ REG[05] * 3 Ox8A
11 06 13 41 /I REG_WRe 'h06, 'h41 T
11 07 13 8A /I REG_WRe 'h07, 'h8A T
11 08 13 64 /I REG_WRe 'h08, 'h64 T
11 09 13 8A /I REG_WRe 'h09, 'h8A T
11 0A 13 64 /I REG_WRe 'hOA, 'h64 T
11 00 13 80 /I REG_WRe 'h00, 'h80
11 01 13 82 /I REG_WRe 'h01, 'h82 T
11 01 12 82 /I REG_WRe 'h01, 'h82 T
11 02 13 40 /I REG_WRe 'h02, 'h40 T

AA AA AA AA M"Y

I Dpl ~ ne

11 EO 13 29 Il REG_WRe 'hEOQ, 'h29(
11 E1 13 03 /I REG_WRe 'hE1, 'h03(
11 E2 13 0B Il REG_WRe 'hE2, 'h0B(
11 E3 13 03 Il REG_WRe 'hE3, 'h03
11 E4 13 01 /I REG_WRe 'hE4, 'h01
AA AA AA AA I M"Yy

/I 1 LCDR

11 10 13 04 /I REG_WRe 'h10, 'h04
11 12 13 85 Il REG_WRe 'h12, 'h85
11 13 13 03 /I REG_WRe 'h13, 'h03
11 14 13 7F I REG_WRe 'h14, 'h7F {
11 15 13 00 /I REG_WRe 'hi5, 'h00
11 1A 13 FF /I REG_WRe 'h1A, 'hFF{
11 1B 13 02 /I REG_WRe 'h1B, 'h02
N 131~

11 20 13 00 Il REG_WRe 'h20, 'h00
11 21 13 00 Il REG_WRe 'h21, 'h00
11 22 13 00 Il REG_WRe 'h22, 'h00
11 23 13 00 Il REG_WRe 'h23, 'h00
11 24 13 00 Il REG_WRe 'h24, 'h00
11 25 13 04 /I REG_WRe 'h25, 'h04
11 26 13 00 Il REG_WRe 'h26, 'h00
11 27 13 00 Il REG_WRe 'h27, 'h00
11 28 13 00 Il REG_WRe 'h28, 'h00
11 29 13 00 Il REG_WRe 'h29, 'h00
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AA AA AA AA IV Yy
I Jzg
11 50 13 00 /I REG_WRe 'h50, 'h00
11 51 13 00 /I REG_WRe 'h51, 'h00
11 52 13 00 /I REG_WRe 'h52, 'h00
11 53 13 00 /I REG_WRe 'h53, 'h00
11 54 13 00 /I REG_WRe 'h54, 'h00
11 55 13 04 /I REG_WRe 'h55, 'h04
I J501~
11 56 13 00 /I REG_WRe 'h56, 'h00
11 57 13 00 /I REG_WRe 'h57, 'h00
11 58 13 00 /I REG_WRe 'h58, 'h00
11 59 13 00 /I REG_WRe 'h59, 'h00
11 5A 13 00 /I REG_WRe 'h5A, 'h00
11 5B 13 04 /I REG_WRe 'h5B, 'h04 ¢
11 5C 13 00 /I REG_WRe 'h5C, 'h00
11 5D 13 03 /I REG_WRe 'h5D, 'h03
11 5E 13 02 /I REG_WRe 'h5E, 'h02
/' 1 DMA x FLAHSe Q0Q 1 ~ fé
11 BC 13 00 /I REG_WRe 'hBC, 'h00
11 BD 13 02 /I REG_WRe 'hBD, 'h02 {
11 BE 13 00 /I REG_WRe 'hBE, 'h00
11 BF 13 00 /I REG_WRe 'hBF, 'h00¢
11 CO 13 00 /I REG_WRe 'hC0, 'h00
11 C1 13 00 /I REG_WRe 'hC1, 'h00 ¢
11 C2 13 00 /I REG_WRe 'hC2, 'h00
11 C3 13 00 /I REG_WRe 'hC3, 'h00 ¢
11 C6 13 00 /I REG_WRe 'hC8, 'h00
11 C7 13 04 /I REG_WRe 'hC7,'h04
11 C8 13 00 /I REG_WRe 'hC8, 'h00 ¢
11 C9 13 03 /I REG_WRe 'hC9, 'h037
11 CA 13 00 /I REG_WRe 'hCA, 'h00
11 CB 13 04 /I REG_WRe 'hCB, 'h04
11 B7 13 CO /I REG_WRe 'hB7,'hC0C
11 B6 13 01 /I REG_WRe 'hB6, 'h01 ¢
AA AA AA AA Il M"Yy
11 B6 12 00 /I REG_WRe 'hB6, 'h00 ¢
11 12 13 40 /I REG_WRe 'h12, 'h40
00 In- A

av  YToA 1T 11 Y2M ml "QQ E3ZGTE wY2M A @WQQ o &

/T a QD A @Al W REYZ2M BQRQ o D A éeé

ne A éa b

LT768_AP-Note / V3.0
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -114-



JLT768X LT768x z v U Q

>

14.1 A4a0! NI Z

IV Oé @t Y 2 LT _IMAGE_TOOL.EXE ® JA xor Yzom i @ A&t

p PC1™ "@Frq4 A T~ 1 {®NY2m 1« A a' @v b LT IMAGE_TOOL.EXE®ET
[ @7 o 7oy

Qi

<1
Q1
-

1 e LT _IMAGE_TOOL b >Bootloader o! §

>
b1

0 JnA

LF Image Tool V1.0

- O X
Exit Bootloader Cursor Font BinFile
Picture Control
(T Creat bootloader in spiflash b4 Input Picture
GroupBox1 Single Convert
Hsync LCD RGE IF
All Convert
Hs Size(X): LCD Interface:  |[18bit TFT
__E)clt
Pulse Width: El ICDTFRGE:  |RGB v
R5GEBS ~
Back-Porch: rerree Rscoes |
RGEB
Front-Porch:
@®RGE

Vsyne Mode Select [@]:=:]

Vs Size(¥): PCLK High Active

Pulse Width: [HsYNE High Active

[CJvsYNC High Active

N - =

Front-Porch: [1DE Mode
SPI Flash
Read Command : 030 -Normal ~ 768 SPLInterface:  |SP11 il
Address Mode : Picture Address :
In Linear Mode :  |Block - 24bpp ~ Flash Page Size: 256

f 14-20 Bootloader 1
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J RWv "Qx Hsync Vsync Mode Select x i Qj 2 LCDRW Jj a@vQ VtRW
ar Na

0

¥ Image Teool V1.0 - [m] #
Exit Bootloader Cursor Font BinFile
Picture Control
(J Creat bootloader in spiflash X
Hsync LCD RGE IF
Hs Size(X): LCD Interface:  |16bitTFT  w
5 _E)dt
Pusewidth: [0 | LCDIFRGB: [RGB v
E—
Back-Porch: Main Win Colar: | 16bpp ~
Front-Porch: —
@®RGE
vsync Mode Select [@]:=
Vs Size(¥): PCLE High Active
Pulse Width: [JHSYNC High Active
[CJvsYNC High Active
sockporch: [ | || Dloeronacane
Front-Porch: [10E Mode
SPIFlash
Read Command : 768 SPI Interface:
Address Mode : Picture Address :
In Linear Mode :  |Block - 24bpp Flash Page Size: 256

f 14-30 11 w3 A
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3 J LCDi £
A. LCD Interfacex 'O 16 18 24bitsCMOS i # —
B.LCDIFRGBf "ORGB * n°
C. Main Win Color x "Ol ~° y 24bpp & RGB 8:8:8Z 16bpp& RGB5:6:5 & G i 8bpp
€ RGB 3:3:2

F Image Tool V1.0

Exit Bootloader Cursor Font BinFile

- O
Picture Contral
[T Creat bootloader in spiflash ® Input Picture
GroupBox1 Single Convert
Hsync LCD RGB IF
All Convert
Hs Size (X): 1024 LCD Interface:  |166itTFT
_E)dt

Pulse Width: D LCDIFRGE:  |RGE v

Back-Porch: Main Win Color: | 16bpp v RGEES h

Front-Porch: R

@ RGE

Veync Mode Select (OBGR

Ve Size(Y): [ pCLK High Active

Puise Width: [JHs¥NC High Active

[Jvs¥ne High Active

Front-Porch: |:| DE Mode
SPI Flash
Read Command : |030 -Normal 768 SP1 Interface:  |SPIL hd
Address Mode : Picture Address :
In Linear Mode :  (Block - 24bpp Flash Page Size: 256

f 14-40 1 LCDO A
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4 4 SPIFlashv "Qx
A. Read Command x "OSPIFlash n AA
B. 768 SPI Interface x 'O LT768 &% SPIi £ x SPLO & SPH1
C. Address Mode X "Orhx A A x 24bits & 32bits

D. Picture Address x h A T ~ g, Q@&Flashsg x
E. InLinerMode X ©Onél ~ gV

J Image Tool V1.0

— O X
Exit Bootloader Cursor Font BinFile
Picture Control
[J Creat bootloader in spiflash Input Picture
GroupBox1 Single Convert
Hsync LCD RGEB IF
All Convert
Hs Size(X): 102 LCD Interface:  [16bItTFT
) Exit
Pulse Width: LCDIFRGB: [RGB v
R5G6B5
sackporch: 130 MenWinColor: [0 <
RGB
Front-Porch:
(@RGE
Vsync Mode Select [@]::1

Vs Size(Y):
Pulse Width:

PCLK High Active
[CIHSYNC High Active
[CIvs¥NC High Active
[C]0E High Active
[IDE Mode

Back-Porch:

Front-Porch:

SPI Flash

758 SPI Interface:  |SPIL hd
Picture Address :

Flash Page Size: 256

Read Command :

Address Mode :

o g ‘::'i = i
' =
<[l <]|]«

In Linear Mode :

f 14-506 1 SPIFlash 3 A
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5 Qi vQ hBor e’ Create 'Y Pém®Binatt Y vateHateajiyoi

PEY 1 bx?*/\<>:"|r¢e_n|3&

.

RN F--S X
~ - TI « levet.. » LT_IMAGE_TOOL I v O EE'LT_IMAGE_TOOL" »r b E HESTHS -
0¥ ima - - o x
e 5 BRT W2 EIRRAE . o L
Picture O e UUERR frd=1] ESil Control
S Rk BESERRUENT, . [ e |
& wosszzs
=Es LD Interface:  [186ETFT et
o1 LCD IFRGB : RGEB ~
om oo [
=, RGE
b =5 (@RGB
= ’iﬁ‘ Mode Select Oser
L G4WInXP (C) [~] PCLK High Active
= Data (D) [IHSYNC High Active
- BAWInT (F ] WSYNC High Active
3 A St q:% ] DE High Active
o FE * m 1 B []0E Mode
md@(hl; Bootloader| I -
EREEED: - 768 SPI Interface:
Picture Address :
o 4, mEHET | & o
~ T [ = | I
1. miiCreate
f 14-60% E
EI " ok Hi 03éadl
J Creat bootloader in spiflash x
A | GroupBoxl
Hsync LCD RGB IF
Hs Size(X): LCD Interface:  |16bit TFT =~
Pulse Width: D LCDIFRGE:  |RGB v
Back-Porch: Main Win Color: | 16bpp ~
Front-Porch:
Lt image_tool %
th Active
ligh Active
ligh Active
e
e — |
SPI Flash
Read Command : |03h - Mormal ~ 768 SPT Interface:  |SPI0 bl
Address Mode : Picture Address :
In Linear Mode :  |Block - 24bpp -~ Flash Page Size: 256
]

f 14-763 E& N
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6 3ec! @p %0 7T A~ M, ©Bootloader.bin & T X

I = | LT IMAGE TOOL

. v P » |HEEfE » Data (D:) » levetop » LT IMAGE TOOL
pre = - " rre—
=ER 'wi’ﬂ
% iCloud BR o Bootloade
levetop - r.bin
S—

f 14-8c m, “ Bootloader.bin [ T
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15. SPI Master

LT768x @i SPIMaster 3 1 7221 v  SPIWZA é&¢ SerialFlashZ @1 SPInAF 1eb Al
M SPIn A & HY@®is & 4-BUS NormalRead { 5-BU% FASTReadd DualModeO Dual Mode
1 /b Mode 0/Mode 3 E/ROM 1 i ' @ GEWALDMAWAAT GEWA ~v @& &/ROM

Qé o a Edibitmap g,a 7 DMA WA ~v @ & Yé @i DMAe Direct Memory Access { G5Q
QO Wi Uéger £ 6! @F DMAT BT ~QQ ée o1 " néatda AN V|

323

MCUGY N e23:v i SPI { A&7 12C i % A! Qv a ®i16 Y G
LT768x Serial Flash-1
SFCLK CLK
SFDO |« DI
SFDI [+ DO
SFCSO# CS#
SFCS1#

RP/CP Touch Controller
(Serial Flash -2)

CLK

DI
DO

Cs#

f 15-10 LT768x K> Flash/ROM z v -

151 KAY Ev" DMA €

A e ObIWIDMA e AAx4 O6e WAe Linear > nge WA e Blockl b N Gie

T T T B “Hia €1 @WQQe 1~ npéa HI HCpe @Eisni i @AT. Gy
AM € 2d0pdo¥WAT 1 QQIipd 3N CS TTHI & ~e 1~ e Q0
A R&&1 HEh'T A 3N CS
Awde 2dopnege WA 1 d 3N CS "THI E Y%ke BQQ A ho

KyOi h “ gy@®E Qo6éh 7 ttaw THi 8K1061 Q0 e H

a1 wad Cs

DMA e ®bMmxAA -24y> 32y vy At ¢ drmhx e~ AL G é BIHA 'H

3 E1ov Yl €1 128Mbit GBize W25Q128 3 N € NOR Flash(
Flash* W nQQuf AxE CSTTHo 1 3 A Flasha 03H+24 y @ig x +e @IQ
Qut e CST 1 T nQO Al 8! @ 24y mmx B T OQ
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3 /E20v Yol &1 1Gbit G%e W25NOLGVZEIG 3 N & NAND Flash ¢
Flash nQQl @ wbpy HAGH XhdbY nAAL EHo Ja& A onA
Alo Xa A g x DU Lt aEA n QQuE 1 AQ@ A Flash % W25Q128
nQRQ » ¢ "HA: XA uma 1 €T p T DMAGEe QQ@E Q £ Uy
S HA ~  Flash®QQé ql b' 1 A 8A8Ez3gdEr1' @ ¥ M k
% NAND Falsh
Qi % AeDET UMD G " 1 1y BIHA T Flash@HAHZ2 1+ bMrmxp 111 % »

re=a

3 %I OHSPlI e nH2g! Qva T WV 103 &

1511 KA EnM <+ 4&i v DMA €

1. 24 My
*QHY LT7680 Y & @24y rx 1 | @H & ©5QQ | DMA €  é&a
i1z e e ATEEZ QQ néa

void LT768_DMA_24bit_Linear

(

unsigned char SCS, /[ "Ov "Y@i SPI FlashA 0x SPFOY 1x SPK1
unsigned char CIK, Il SPI'H ° v "Qx SPI Clock = System Clock /(Clk+1)*2}
unsigned long flash_addr, /' ¥ Fash nQQ@i Dg x

unsigned long memory_addr, I Q0 e '~ SDRAM©E Ds x

unsigned long data_num Il e ©BQQ

)

o GIEWEyYpV ash € Flash"Yp i 185 0x sxée 16
3 fEo 24*24 GE W E Flash € Flash"Yp SFCS@i ( 0x0078DC20
h £z 'QQU# n m 0x0009B5201%'H HEz e ° SDRAMIh § x W X003E537EQ

a

E - A QX

LT768_DMA_24bit_Linear(0, 0, 0x0078DC20, x003E537E0, 0x0009B520);
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A 32HMy
QHY LT768v Y é@32ymx 1 ! @H & @0 i DMA e @A
R T & ATEE ZQQ 5éa
void LT768_DMA_32bit_Linear
(
unsigned char SCS, /[ "Ov "“Y@ei SPI FlashA Ox SPFOY 1x SPI1
unsigned char CIk, /I SPIH v "Qx SPI Clock = System Clock /{(Clk+1)*2}
unsigned long flash_addr, /' % Flash nQQoi Dg x
unsigned long memory_addr, I QQ e '~ SDRAM©E Ds x
unsigned long data_num Il e Q0
)
3 /0 24*24 GIE WEy v  Flash € Flash"Yp SFCSG4 C ©i0x0078DC20 s x & 1

h E z 'QQ@# n w 0x0009B5201%H "HE z e ~ SDRAMIh § x w% OX003E537EO

- a

E AET QX

LT768_DMA_32bit_Linear(0, 0, 0x0078DC20, 0x003E537EO0, 0x0009B520);
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1512 WY Enwd+ 4di " DMA €

A 24HMy
© QTHY LT768v Y é @24y rmx1 ! @H & @0 i DMAe  éa

12 e éABgAQQ éa

void LT768_DMA_24bit_Block

(

unsigned char SCS, /[ "Ov "Y@ei SPI FlashA 0x SPFOY 1x SPI1

unsigned char CIK, IISPI'H ° v "QXx SPI Clock = System Clock /{(Clk+1)*2}
unsigned short X1, Il & X1y J

unsigned short Y1, Il pé Yloey J

unsigned short X_W, /IDMA € "QQuEK y

unsigned short Y_H, /IDMA € "QQu y

unsigned short P_W, /I g, QoK y

unsigned long Addr /l Flash ©gig x

)

3 /F0D A 1024*600 %116y~ Gig, dp v  Flashe Flash"Yp SFCSHZ ©i0x80000 §
x& 1| %H "H gdp LCDRe 1024*600Z i | ~ . T

Select_Main_Window_16bpp();

Main_Image_Start_Address(0);

Main_Image_Width(1024);

Main_Window_Start_XY(0, 0);
Canvas_Image_Start_address(0);

Canvas_image_width(1024);

Active_Window_XY(0, 0);

Active_Window_WH(1024, 600);

LT768_DMA_24bit_Block(1, 0, 0, 0, 1024, 600, 1024, 0x80000);
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A 32HMy

QHY LT768v Y é@32ymx 1 ! @H & @0 i DMAe  éa

T12e e ABgdQQ néa

void LT768 DMA 32bit_Block

(

unsigned char SCS, /[ "Ov "Y@i SPI FlashA 0x SPFOY 1x SPI1

unsigned char CIk, IISPI'H ° v "Qx SPI Clock = System Clock /{(Clk+1)*2}
unsigned short X1, Il & X1y J

unsigned short Y1, Il pé Yloey J

unsigned short X_W, IIDMA € "QQuEK y

unsigned short Y_H, IIDMA € "QQui vy

unsigned short P_W, /I g, QoK Yy

unsigned long Addr /I Flash ©8ig x

)

3/F03 ®a 1024*600 @i16y~ ©ig,Ap v  Flashe Flash"Yp SFCSH{ 9 0x80000 s
x& 1| %H "H g dp LCDRe 1024*600C i 1 ~ T

Select_Main_Window_16bpp();

Main_Image_Start_Address(0);

Main_Image_Width(1024);

Main_Window_Start_XY(0, 0);
Canvas_lmage_Start_address(0);

Canvas_image_width(1024);

Active_Window_XY(0, 0);

Active_Window_WH(1024, 600);

LT768_DMA_32bit_Block(1, 0, 0, 0, 1024, 600, 1024, 0x80000);
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152 "1 fou BinQT

RZTMhWr @Egdi! @ DMA e AANI "~ QQé LT768xna®i ~ngéngt |

@ HMCU/ ne gidQQu "t £&1 AI'T! @XNgd & Bnattita Xirep SPI

Flashgt 3 W @é @it ¥ 2 LT_IMAGE_TOOL.EXE @ " AgQdBinatEn ! @
At ap PCYMugAi t @1 & Agd@EBinat! A a' @Qv a LT_IMAGE_TOOL.EXES:

At "W &1 @i By

1 ¢A 71 LT_IMAGE_TOOL.EXH

¥ Image Tool V1.2 - O x
Exit Bootloader Cursor Font BinFile GIFTool
Picture Control
Single Convert
All Convert
Exit

RGB

@) RGE

(JBGR

f 15-20y 9 LT_IMAGE_TOOL.EXE
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2 M3gdi e’ InputPicture 'Y 1 'O  @#g,di e’ EAro! |t %a1 i @WA®gAYX

F Image Tool V1.2 - m} *
Exit Bootloader Cursor Font BinFile GIFTool
Picture Control
. a -
0 177 1. RdEInput Picturef%tH
« “ A& Data A s lavston s 480 272 4P v B | m=tas0 272 4p° P TR
A\
Qv %ﬁ@{tﬁ;z\ ﬂ%@ﬁ Al Convert
Exit
& e
O s RGB
§ Ebps ] [OF:te:
B g2z oL
Si=l : ' -
THT LCD B R 12 Bl
*—Fﬁ - e High Performvance L33 Grepisics Sencrofier
==
3.png 4.bmp
i TIEEEE (C)
- Data (D)
v
EEN: [1.bmp | |All (gifjog? jpegipngith
3. REFIF|ze o
f 15-30 mdf o
7 Image Tool V1.2 - O X
Exit Bootloader Cursor Font BinFile GIFTool
Picture Control
[
I
LEVETOP Electronics. Single Convert
Al Convert
Exit
RGB
TFT LCD BN H 23 @r
High Performance LCD Graphics Controller OBGr
’ ;
2.bmp
3.png
4.bmp

f 15-40 mdg &
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3 g . hi ! 16bpp & 24bpp & Black White] A1 @3 RGB& BGRf A x
FYx\ " A Black White] A@ig,d bind 11 ¢0gd&aTo WE® ~ =" ° @ga
¥ Image Toel V1.2 - m} x
Exit Bootloader Cursor Font BinFile GIFTool
Picture Control
aﬂﬁﬂ—f }I_ @ ? Input Picture

LEVETOP Electronics. Single Convert

All Convert

| Controller

TET LCD BN BRI 7R

High Performance LCD Graphics Controller

IEE R HSE

1.bmy

2.bmp
3.png
4.bmp

{f 15506 H _ —4&

4 M, » &g0ddM, = gQdi Y aT7®HaTeAjiYoi REY 1 byx?*/\<

J Image Tool V1.2 - m} X
Ei:j;reiootlaader Cursor Font BinFile GIFTool 1 . Single Convert: %m%ﬁﬁiﬁ&ﬁg_gﬁ#
oo 2 BERERUEE All Convert: SHRBER
{ & - 1I <« LT_IMAGE_TOOL » Pictures ~ O #EE"Pictures” »
min - e — = - 0 All Convert
A Exit
O rahm EESEEEAIIENT.
N EDGE] RGB
B = @ ReE
f Bk Oeer
| =
) ¥ 7=
b )=
W =5
i BRSO
- Data (D) 3\ E@)\Y{q—_g k1
sz (N): [ Picturel V] 3ome

ERFEERT): ~

~ B 4, mhlRE ]

f 15-60m, f ca 1/2pB

LT768_AP-Note / V3.0

©Levetop Semiconductor Co., Ltd. Page -129-



LT768x

LT768x z

v v Q

¥ Image Tool V1.2 — O *
Exit Bootloader Cursor Font BinFile GIFTool
Picture Control
(i
Input Picture
KRBT
LEVETOP Electronics.
I:rLL-.-'L- TOP All Convert
F' LCD Exit
i Controller
RGB
TFTLCD £ ™5 o
ngh Performance ! Start to convert, please wait... Oger
= s, ok A H[ o]
2.bmp
3.png
4.bmp

f 15-70m. f oo 2/2B

5 &1 M, gdBInNdTX

0
Exit
Picture

Bootloader Cursor Font BinFile GIFTool

Lt image_tool v1
: E7Convert okBIATH

Sizma, H&ErE—
KER RIS, ek, LR
SEEXN, PJEHIEE.

Control

Input Picture

Single Convert

All Convert

f 15-80rm, &n
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6 M, gdoc! @Qp %4 T~ A~ M, @iPicturel.bin & T X

| = | BEIFTE  Pictures
Esin ®#= == BB

ra v 4 » [HEBfE » Data (D:) » levetop » LT_IMAGE_TOOL » Pictures
s HEEAE =
W =E »
¥ F= #*
=] 4
Picturel.bin
= BR -+

f 15-90rh, “f o BinpQ T
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153 | GIF v BinniT

ZT Mbb' OQ GIFWLI 1! @N GIFs7 ~ 28 ~ gQi t a DMAe AAN PRgd

Hé LT768x na @i ~pgé&1 ~6' @ 1T~ 01 @O At a' QT w1 Y 2
LT _IMAGE_TOOL.EXE M3 GIF @01 67 1 + a{ & Mg Aol Bin 6711 4¢ ' @va
LT IMAGE_TOOL.EXE®EET " W1 &ai @i % " x

1. ¢°  LT_IMAGE_TOOL b >GIFTool o' ¢ A GIFBina |1 A®n X

Exit Bootloader Cursor Font BinFile GIFTool

Picture Control
¥ GIF Toal - O X
GIF Picture Ctrl

Input Picture

Single Convert
All Convert

Close

R5GEES i

RGB

(®)RGB
(CBGR

f 15-100 & GIFBinn T | '
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2.M3 GIFg, At e Input Picture Y 1« O ©EGIFg Al e EAir ol |1 %ot i @
A GIFg dx
J
GIF Picture cul
O 7 ; ” r‘».
« 1 uee = - 1. RdElInput Pictureizi
)
>Z Single Convert
S0 - FETH 2\ ill-:]::F@J:'L = v ] 0
n All Convert |
£ WPSEITRS
Close |
O e |
e - |
B wa : RGE
_ 5-121204193R0 86afe7414617¢ b5afo0ddbedf? @ |
= BE -50.qif 38ff64e53cch52 c7fd37a7812fc3
Eprac 8b333.gif 37eb9.gif OBer
¥ =
D EF
W =\
i AR (C)
- Data (D)
v
SCHE(N): | 5-121204193R0-50.gif v| All.gif: GIF) ~
Bl
3. RLfIFf|Lre -

f 15-110 mdf o

o

GIF Picture Cirl

Input Ficture

Single Convert

All Convert
Close

R5GEBS v |
RGE |
@ RcE |
(OBGR
5-171204193R0-50.qif

36afe7414617c36ff64e53cch528b333
b5afa0ddbedf7c7fd37a7812fc337ebg

f 15-120 md.g &
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3. GIFg, A hit ! 16bpp & 24bpp i A1 @3 RGBA& BGRT A
¥ GIF Tool - m} *
GIF Picture Ctrl

Single Convert

All Convert
Close

R5GEBS

@ RGE

(CJBGR

==

ERIHSEE
= b3

f 15-130 H  —&
4. M, »+ & GIFg,A&M, = GIFgdr Y vateHateajivyoi PEY1byx?
*[\<>:"lre_ | 38é
J
GIF Picture B N iy
N _ ====1. Single Convert: & R —SKGIF
All Convert: SHEFASGIF
&« - 1~I « LT_IMAGE TOOL » gif I v QO E="gif o
~ All Convert ‘
O EEfE O S (HUEATE,
SEE TR Close ‘
FEBESE
B |
= BR RGB ‘
| 3 ®RcB ‘
4 =
(BGR
b=Es
W =5
86afe7414617c38ff64e 53ccb 528b333
L TR (C) bSafS0ddbedf7c7fdI7a 78 12fc337ebs
= Data @) 3 AU
(N ||cnad -
R v
~ BT 4, ﬁﬁ{%@ i

f 15-140rm, | oa 1/2 B
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()

GIF Picture Ctrl

Input Picture

Single Convert

All Convert

Close

Lt image_tool v1 (@]:c:1

Start to convert, please wait... 5-121204193R0-50.gif

86afe7414617c38ff64253cch 5280333
5. RibokiFHH RS

b5afa0ddbedf7c7fd37a7812fc337eb9

f 15-150m, { o a 2/2 B

5 41 M, gdBinda T X

o

GIF Picture Cirl

Input Picture

Single Convert

All Convert

Close

R5GEE5 ~

Lt image tool v1 (@]

BConvert okBAkID

8bafe7414617c38ffo4e530ch 5280333
b5afa0ddbedf7c7fd37a78 12fc337bg

< >

{128, 128, Ox000 18000, Ox00008000}, //5-121204193R0-50.gif Frames3 1

{128, 128, 0x00020000, 0x0000B000}, /{5-121204193R0-50.gif Framesd | £, L1 = A
{128, 128, 0x00028000, 0xD000B000}, /{5-121204193R0-50.gif Frames5 =3 ﬁTDEEE ' Mj&tzxﬁiﬁﬂ
{128, 128, 0x00030000, 0x0D000B000}, /{5-121204193R0-50.gif Framess

{128, 128, 0x00038000, (00008000}, //5-121204193R0-50.af Frames7 /l\G | FE{EFE/‘]@—EK H—E'\j

{123, 128, 0x00040000, 0x00008000}, //5-121204193R0-50.qif-Framess
{128, 128, 0x00043000, 0x00008000},//5-121204193R0-50.gif Framesd

. .
{128, 128, OxD0D50000, 0x000080002, //5-121204193R0-50.gif Frames 10 ﬁ;ﬁ@ . jiils . U \ﬂ]ﬁﬁ%
{128, 128, 0x00058000, 0x00008000}, //5-121204193R0-50.gif Frames 11

C
f 15-160 M, & n
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6. M, gl @Qp %8 T~ A~ M, Diload.bin & T @3 txt w&6 X

I BEIE gf

= v 4 » [EBHE » Data (D) » levetop » LT IMAGE TOOL » gif
s HREAE et
B y
¥ = -~
load.bin load-Addr.txt
SR
f 15-17cm, v {f o Binn T
ptxtae gi ~  Gifg%agds ' sx 2n@3gdQ X
| load-Addr.bt - i0=& — O *
B #EEE B0 EEN EEH

¥ /0

{128, 128, 0x00000000, 0x00008000), //5-121204193R0-50. gi f-Frames0
128, 128, 0x00008000, 0x00008000), //5-121204193R0-50. gi f-Frames1
128, 128, 0x0D0010000, 0x00008000), //5-121204192R0-50. zi f-Frames?
1128, 128, 0x0D0012000, 0x00002000), //5-121204193R0-50. gif-Frames?
(128, 128, 0x00020000, 0x00008000), //5-121204193R0-50, 21 f-Framesd
1128, 128, 0x0D0028000, 0x00002000), //5-121204192R0-50. gi f-Framess
1128, 128, 0x0D0020000, 0x00002000), //5-121204192R0-50. gi f-Framesé
[128, 1728, 0x0D0032000, 0x00008000), //5-121204193R0-50. gi f-Frames?
128, 128, 0x00040000, 0x00008000), //5-121204193R0-50. gi f-Frames®
128, 128, 0x00048000, 0x00008000), //5-121204193R0-50. 21 f-Frames?
128, 128, 0x00050000, 0x00008000), //5-121204193R0-50. gif-Frames10
{128, 1728, 0x0D0058000, 0x00008000), //5-121204193R0-50. zif-Framesll

f 15-180m, " £Af o3
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154 Binp T" 1R

p 103 30  Awn 6WiEZz Bndti h Z1! @NgABINaTmEZ BnaTJdTd
A BinaT1 »ep SPlIFlashgt 33V @é @bt ¥ 2 LT _IMAGE_TOOL.EXE @ Bin &
TQT @ T 1! @ A ap PCYNja@BnatTJT & A Bnart 4L ' @va
LT _IMAGE_TOOL.EXEE/ET " W1 ai @i & " x

1 e  LT_IMAGE_TOOL b >Binfle a71QT 9 1 wr i QT 6A Binat1 ¢’ Filel~6
9]t Y1 Bootloaderbin &1 &@psx Oy Jt o Filel

(7 sinle Combine BASTHRFRAIIE AN X

[D:Vevetop\. T_IMAGE_TOOL\LT_IMAGE_TOOL 18026 \Bootoader. bin o 317

| |
[D:Vevetop\LT_IMAGE_TOOL\LT_IMAGE_TOOL_180206 Picture 1.bin | |37 | [o707136 |
[D:Vevetop\.T_IMAGE_TOOL\LT_IMAGE_TOOL_180206 Picture2.bin | [o707453 | [7372800 |
[D:Vevetop\.T_IMAGE_TOOL\LT_IMAGE_TOOL_180206 Picture3.bin | [i7osozss | [1131008 |
[D:Vevetop\LT_IMAGE_TOOL\LT_IMAGE_TOOL_180206\16_165R/%.bin | w2161 | (267264 |
|D: Yevetop\LT_IMAGE_TOOL\LT IMAGE TOOL_180206\32_324E{%.bin | | 18478525 | | 1131008 |
| File 1 | File 2 | | File 3 | | File 4 | | File 5 | [ Fies | |F|IeCombine| | Close |

f 15-190 Binn TN R
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2 ¢ FileCombine Y 3&6QT a1t Y vateHateajivyoi PEYI1 bx?
*[\<>:"lie, n|3eé

| e i 0 ) s X
O 555 s
Start Address Length{bytes)
« . l <« LT IMAGE_TOOL... » bin v O | &Fbin »
- - - : 317
v ?2 o= - = @ [37 | [s707136 |
& OneDrive il B ERIE Bl [s707453 | [r372800 |
o % 16_1650.bin 2018/2/6 10:04 gin | [t70s02s3 | [1131008 |
J D e | 32_32#8¢K.bin 2017/12/2015:16  BIN 304 |18211261 | |267264 |
_ E Bootloader.bin 2018/2/3 14:17 BIN 34 4= 2 2
L WPSEITE | Picture.bin 2018/2/9 1418 BIN i 1. sdiFile Combine
B wa ) Picture2.bin 2017/12/20 10412 BIN 374 :
=3 I Picturea.bin 2017/12/1915:48  BIN 4 [Fiecombie | | | cose
prie |
¥ =
b Ex
W =F
i BAWINXP (C)
- Data (D}
= BAWInT () & <
K‘Hﬂti : | BinFile Combine i
R 4, REFEF
3. MASESE
~ BTt [ &=e | mE |

f 15-2003 ERRAT

5
.

ET ~ Combineover Hi 0 QT &1 1 X1 ~ %AO&T WS x>2n1 2 HI & A BinFile
Combine -Addr.txt a 71 ¥:T1T YBAOGT®gx 2nM 43U

F BinFile Combine *

Files Start Address Length(bytes)
17

[DrVevetop\L T_IMAGE_TOOLYLT_IMAGE_TOOL 180204 bin\Eootiaader.bin | o

D:Jevetop\T_IMAGE_Toq Lt image_tool X
D:YevetopL T_IMAGE_TOQ Combine aver

D:Yevetop\LT_IMAGE_TOC
D:Yevetop\LT_IMAGE_TOC

|D:‘l,levemp‘l,LT_IMnGE_TOOL\LT_IMAGE_TOOL_EO209\bin‘|,32_321~§t$.birl | [18478525 |1l31008

1131008

I
EHIRIERE

Close

| Flet | Fle2 | | Fle3 | Fle4 | | Fle5 | | Fles || FieCombine |

X8 BRENRNARIMUERIA N, LURIRFRRE

f 15-210QR &n
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,,,,,,

3 1 & @i BinFile Combine -Addr.txt & T X

)| BinFile Combine-Addr.txt - iE& - [m] X

XiH(F) W\|E) B0 FENV) EEIH)
{0x00000000, 0x0000013D}, //D:\levetop\LT_IMAGE_TOOL\LT_IMAGE_TOOL_180209\bin\Bootloader. bin

{0x0000013D, 0x00941E80}, //D:\levetop\LT_IMAGE_TOOL\LT_INAGE_TOOL_180209\bin\Picturel.bin

{0x00941FBD, 0x00708000}, //D:\levetop\LT_IMAGE_TOOL\LT_IMAGE_TOOL_180209\bin\Picture2. bin

{0x01049FBD, 0x00114200}, //D:\levetop\LT IHAGE_TOOL\LT:IHAGE:TOOL:ISUZUg\bin\Pictur'_‘_eIB. bin
{0x0115E1BD, 0x00041400}, //D:\levetop\LT IMAGE_TOOL\LT_IHAGE_TOOL_ISUZUQ\bin\16_167l< .bin

{0x0119FEBD, 0x00114200}, //D:\levetop\LT_IMAGE_TOOL\LT_IMAGE_TOOL_180209\bin\32_324&1%. bin

f 15-2203ERT3

QT H&9! @p” %& T~ A~ M, GEBinFile Combine.bin & 71+ o £ &' @t SPIFlash»

en N8t »e  1e LT7868xGE:SPIFlash
I = | LTIMAGE_TOOL
Fu =2E ==}
&« v » IHFERE » Data (D) » levetop » LT IMAGE TOOL
=g =1 + " e
= BF * - J
%/ iCloud EER # BinFile
levetop + Combine.
FileRecv - bin

f 15-230m, “ BnARNT
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>

155 ° ZByY v SPIFlash» Binn T

Qi1 2A&@D “"Y2bM T Td4dre SPlFlashg@Bnat QQ ATpYzal~gd
[ Picturely = 1 Picture2r 1 © AT pY 2 A 1 SPIFlashj GE 7z € 16_16 %f Y

i £ oAt DMA @A Ax LT7680SFCSO# (SPI-0) A v "Y@iFlash A nvM &pbSI| fwxauh4b

M~ 4gAap S| f wxuKBbl ~ 1 a 2&gp Flashgi A6 @ + & g QL&
' w 800*480 ° gw% 16bit TFT Panel Size is 1024*6001 g, A @i i p R Wi (200,
100) y J
Select_Main_Window_16bpp(): I 13 1o g 16bit Oigy
Main_lmage_Start_Address(0); I xT -~ @0sx ADI 4 3 1gPa
Main_lmage_Width(1024); I3 1Ky
Main_Window_Start_XY(0, 0); '3 1@ Dd%3 1% (0,0sxAD
Canvas_Image_Start_address(0); I xzgel "~ né&7W0osxAD" QQ
Canvas_image_width(1024); Il z g BEK Yy
Active_Window_XY(0, 0,) Y II' TA 1xLCDx 3 180,05 xADI ~
Active_Window_WH( 1024, 600); II' TA 1xLCDT ~ BK W 10241  w 600
while(1)
{
[* -m- I "M &gdi s x w 0x0000013D ----- */

LT768_DMA_24bit_Block(0, 0, 200, 100, 800, 480, 800, 0x0000013D );
delay_ms(500);

[* - T v~ &g0ai s x w 0x0000013D +1024*600*2 ----- */
LT768_DMA_24bit_Block(0, 0, 200, 100, 800, 480, 800, 0x0000013D +800*480*2);
delay_ms(500);

}

1024

480
600 ‘

f 15-240 v SPIFlash " f oail £ B

LT768_AP-Note / V3.0

©Levetop Semiconductor Co., Ltd. Page -140-



JLT768X LT768x z v U Q

T £ ox LT768%iSFCS1# (SPF1) A v "Yi@iFlasha B0 4 9 b %O ybsx non49- %DYyb
Ez QQi Xp 1024*600 G&TFTR i @ (625,150) 4y 4T ~ A nCO YOy D® 33U b
EYywt hj @2 Ey® ysKy 0°° " EyM

Select_Main_Window_16bpp(); I 13 1o g 16bit gy
Main_lmage_Start_Address(0); I xT~@0sx ADI 4 3 1gPa
Main_lmage_Width(1024); I3 1Ky

Main_Window_Start_XY(O, 0); I3 1@ Dd%3 1% (0,0sxAD
Canvas_lmage_Start_address(0); I xzgel "~ &7 W0osxAD" QQ
Canvas_image_width(1024); Il z g,BIKyY

Active_Window_XY(0, 0) ¢ /' TA 1xLCDx3 1®%0,0sxADI ~
Active_Window_WH (1024, 600); II' TA 1xLCDI ~ @K w 10241 w 600

LT768_DrawSquare_Fill(0, 0, 1024, 600, White); /1~ u

[ v"YEz DpeEz DsxxOx0115E1IBD1 E z # n x 0x00041400 { ----- */
LT768_Select_Outside_Font_Init(1, 0, 0x0115E1BD, 1024*600*2, 0x00041400, 16, 1, 1, 1, 1);

% s

[* -—--- | = & E - */
LT768_Print_Outside_Font_String(625, 150, Red, White, (u8* )'CO U0y D&® 33U ");

1024

/Tﬁ AR R S)

(625, 150)

600

f 15-250 v SPIFlash vd oai £ B
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16. Or 0 A

ph /A& TFTERHWWhHA i RAET W @Yy | §T N § Ri @FPCi  3i — 1ap iR
i @D a WI SPIGT 12C1 &1 22 LT768x 0 &~ SPlIMaster 3 I2CMaster 1 T 1+ %' @N i R
i GEFPCADO 11 LT768xi t + @ 3{ — WIMCU " i LT768x @ MCUT #M { 9 A

ni -’

LT768x Serial Flash
SFCLK CLK E
SFDO [ » DI i
SFDI |+ » DO E
SFCSO# cs# i
SFCS1# '

RP/CP Touch Controller

» CLK

> DI

» DO

% (LT2305)

RP/CP Touch Controller

12CMCK CLK
I2CMDA |« » DA

f 16-16 SPIG A [2Cv O O A

g 16-17 LT768x@iSPII2C | Ri A1 b A1 3V@d Kk i HaALT2305 ., ' @i SPli &)
G H SPIMaster &1 12C Master @i =~ AA3  H®IH2 g! Qv a LT768x T WM 10 Y G

LT768_AP-Note / V3.0
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17. = NP

PO NWAI | LT768x OHOMHYI TAWAL Q1 & 2 n' & Hwx* WwAe Normal
éu wAe Standbyl py WAe Suspendl Y~ WAe Sleepl | hY TAWA" | &% REG[DFh] ¢
h 7 THWYITAWAGIH VA% X

17-1c- |fYP+dvQ nl &

7 W4 & Et 4 § ny+a 7' 44
tem a Normal B a Standby o Suspend 3 a Sleepp
PLL Enable Parallel Serial Parallel Serial Parallel Serial
MCU MCU MCU MCU MCU MCU
MPLL MPLL
MCLK | MPLL Clock Clock Clock OoSsC OSsC Stop Stop
CCLK | CPLL Clock oscC 0osC Stop oscC Stop 0oscC
PCLK PPLL Clock Stop Stop Stop Stop Stop Stop
CPLL ON ON ON OFF OFF OFF OFF
MPLL ON ON ON OFF OFF OFF OFF
PPLL ON ON ON OFF OFF OFF OFF
Y o
1. LT768x XV I WA HI LCDI ANj . N1+ % U 2¥WA | MCU XN LCD
¥e Y Display Off & Power Down @0 A1 @ d LCDI p "Qq
2. OSCi "Yv i) '
171 ; w4 a
D %WAT 5 GEs APLL * W Ai1CB T MCU h sAPLL . f1 CCLK Core ClockZ
MCLKe T ~ & Clock{ PCLKe LCD'E® Clockl 1 A®i £y 0 LCD ' @* WI "1 }Y
o PLLk O 4 H 1+t %MCUo X | &% Olh®ibit7 &~ PLL ' T efzzMA"

0

17.2 Et 4 i a Standby B

void LT768_Standby(void); I VE u WA
void LT768_Wkup_Standby(void); I «x & ¥AA

LT768_AP-Note / V3.0
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173 N Y 4 & a Suspend B
void LT768_Suspend(void) I py WA
void LT768_Wkup_Suspend(void) I xpy®AA
174 1+ 4 a a Sleepp

void LT768_SleepMode(void) I Y~ WA
void LT768_Wkup_Sleep(void) I x4~ WA

175 y o Wakeup B

OsTA|! @K 2¥AA, XU AAg Y "E®og To b MCUI £ Jm
X A1 _ PSM[O] mv A A VAL Erv aA, 4T  "Ewg 9 LT768xhA. A
A3 N INT#A MCU
LT768
PSM[O] |¢ Ext. Interrupt

Kl4

KI3

KI2

To MCU +———— INT# KEL —‘

KlO —‘

ko4 ——O-O-0-0-0——

ko3 O—0-0-0-0——

ko2 0000 0——

S — T

o AR

Keypad-Scan

f 17-1cy o Wakeup B

M| &+ REGI[DFh] bit7 = 0! @F1 To 1 gl 9 %bitéeh Jmopvsr ' H=zA
Hi n%bit Kl MCUO MEVA |~ d>WAeT & "~ | &% MCU! @sT A bit
T s1 "6 &+ y bitle PowerSavingZl &~ VAT e TJdt % "HAWA™ o ° Qbi X

void LT768_Wkup_Standby(void); Il x& WA
void LT768_Wkup_Suspend(void) I xpy®AA
void LT768_ Wkup_Sleep(void) II x4~ ¥WAA

LT768_AP-Note / V3.0
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18. STM32+LT768x +

181 PCBOA Q

i gl T STM32F103VE /b LT7684 T G @i ~ —1! @V i % 50pin @ TFT RGB FPA 4 J5{I
STM32F103VEe U4 T4 79 1024*6009iH ~ ¥ 2 | LT768 UL{v i A 128Mb SPINOR Flash
eU3l g9 ®»~ Y2 A GEZ /bg d

SW1! @1 [ 'OSTM32F103 /b LT768e 1 At v Y1 A& 8080/6800 X &1 SPI/I12C m & T |

At al! @d4' A yis H &T Mo STM32F103 G ~ Y 2 1 t @ J2i  STM32F103
;) @iFlashp 6 A ©IE 7z /bg,d' @Qv GM 11 153V " f4 Binef 1t ¢ J1' »eHi
SPI Flash

ArdAO @ §C  Toud* SDie USZi £ i " A STM32F103 &N 2 sb SPI Flash s

RP12 RP1H RP14
m'] A L]

m

]
o o

o Do Tl

T

f 18-10 STM32+LT768 6+ o
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182 v P

b STM32+LT768 » = —@isNg HGCYynai FAE {Jné
61 ® x STM32+LT768 Demo Board _V1.xrar

183 +° 7 Z

b STM32+LT768 » ~ —@h ~ Y 2 m&GCynai FAE T Jdné

61 ® x STM32_LT768_Demo_128Mbit_V10.rar

18.4 SPIFlash E "Ha

STM32+LT768 » ~ —b ' ~ A SPIFlashj BQQe Bina 11 ®@Q@i s 1 AAY

"HA 10 &4 v MCU " KA (UARTR ODa’Y PCO" AOe 'H™H SPI Flash ] » A™O

rrrrr

vy @i LYy gbix

USB/UART MCU I/F

f 18-20 MCU * UART KA ‘HH SPI Flash /] » A0

QQET 0+ PCNBY @& § « UARTI £ MCUI W* MCU LT768x B SPI Master
i EN'QQ» e SPIFlash HT - |Y UART@ y= MCU  3QQ LT768 y W
b W STM32 G A2~ A DMA T @ QQuH f 1+ %' @1 DMA[ i ®f s PC/NB Y BIQQ

0" QQ Flasha G y % MCU n &1 @ QQuE y 0

LT768_AP-Note / V3.0
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"H& 204y On STM32 » SDi 'Y'H'HSPIFlash JJ* A0

rrrrr

vy@i o LYy gbix

MCU I/F

{ 18-30 MCU v SD| 'H'H SPIFlash /] » A'O

"He 30v /by " Flash Epg ¢ ws ‘v Flashd &4 20 HHSPIFlash JJ* A0
%A | "H LT768x © TEST[2] A0 TH TEST[JAGT 1 £LT768 3! wWA3s AAM
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