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1. BIS

LT7689 22— =48aE Uart TFT SBOFEHICH. HRERES T Cortex-M4 MCU & 2D TFT EfZ R~ INE
22, FETHAEERMt Uart B0, 1L MCU BERIZHNEIESHER ZIEER THSEEM
B TFT FE. BT ETEMEE M4 12 MCU Z4h, WERREEAIRMERZINE. PIP (Picture-in-Picture) . J1
AIEFAAEIZTHRE, REBIRTT TFT B8Es, RIEE MCU QMEEF RRETEZRR0TE, LT7689 SRR
¥ 320240 (QVGA) F| 1280*1024 (SXGA) , 16/18/24bits i RGB # B,

T SEEARA Flash, SRAM RAZE 10 0, LT7689 AILUSEREOI AR RS, 2 LT7689 fEX
IS MCU, 585 TFT BUALi—ER L7689 SE5SR, A3/ BIEER LT7689 MOBMA ATRIRAg
WU,
L7689 £HESHMIATT :

» QFN-96pin (10*10 mm?2)

aLEVETOP

LT7689
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2. SPligO

IR LT7689 i EHII SPI1:Pin3-Pin6; SPI3:Pin10-Pin12, Pin27, IttFEISOIRTLECS AfE4E SPI, m&
GPIO IR,

LA SPI3 95, EEEJ9 GPIO:
SPI_ConfigGpio(SPI3,SPI_SCK,GPIO_OUTPUT);  //SCK ER&Atatt
SPI_ConfigGpio(SPI3,5PI_MOSI,GPIO_OUTPUT); //MOSI3 ELE i@t
SPI_ConfigGpio(SPI3,SPI_MISO,GPIO_OUTPUT); //MISO3 BL& At
SPI_ConfigGpio(SPI3,SPI_SS,GPIO_OUTPUT);  //SS3 BL& @t

SPI WriteGpioData(SPI3,SPI_SCK, 1); //SCK3 i HEEE
SPI_WriteGpioData(SPI3,SPI_SCK, 0); //SCK3 (R e

SPI_ConfigGpio(SPI3,SPI_SCK,GPIO_INPUT); //SCK3 EEE AN
Temp = SPI_ReadGpioData(SPI3,SPI_SCK); //iEE SCK3 KT

BoE 94 SPI:
#define SS3_RESET  SPI_WriteGpioData(SPI3,SPI_SS,Bit_RESET)
#define SS3 SET SPI WriteGpioData(SPI3,SPI_SS,Bit SET)
void SPI3_Init(void)
{

SPI_InitTypeDef SPI_InitStruct;

SPI_InitStruct.SPI_Direction = SPI Direction 2Lines_FullDuplex;
SPI_InitStruct.SPI_Mode = SPI_Mode_Master;

SPI_InitStruct.SPI_DataSize = SPI _DataSize 8b;

SPI_InitStruct.SPI_CPOL = SPI_CPOL _Low;

SPI_InitStruct.SPI_CPHA = SPI_ CPHA 1Edge;

SPI_InitStruct.SPI BaudRatePrescaler = SPI BaudRatePrescaler 4;

SPI_InitStruct.SPI_FirstBit = SPI FirstBit MSB;

SPI_Init(SPI3, &SPI_InitStruct); //TRHE SPI_InitStruct EERISEWIIRILINE SPIx FH17ss

SPI_Cmd(SPI3,ENABLE);
SPI_ConfigGpio(SPI3,SPI_SS,GPIO_OUTPUT);
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u16 SPI3_ReadWriteByte(u16 TxData)

{
while((SPI3->SPISRHW)&(SPISR TXFFULL_MASK))
{

}
SPI3->SPIDR=TxData;

while((SPI3->SPISRHW) & (SPISR_RXFEMP_MASK))
{

}
return SPI13->SPIDR;

void SPI3_DataWrite(u8 data)

{
SS3 RESET;
SPI3_ReadWriteByte(data);
SS3 SET;

u8 SPI3_DataRead(void)
{
u8 temp = 0;
SS3 RESET;
temp = SPI3_ReadWriteByte(0xff);
SS3 SET;
return temp;

void SPI3_WriteBuf(u8 *buf,u16 len)
{
ul6i=0;
SS3 RESET;
for(i = Oji<len;i++)
SPI13_ReadWriteByte(bufli]);
SS3 SET;

[[FRFRERT

//&IE— byte
//EFRERGT— byte

/REMEIRIERE
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3. 01O
TR H M Pin7-Pin8, It4RIsAR]LARCE 988 OThEEa#& GPIO Ih&E,

BcENEO:

void Uart1_Init(u32 pclk,u32 bound)

{
u32 band rate=0;
SCI1->SCIBRDF=(((pclk*8/bound)+1)/2)&0x003f;
band rate =(pclk*4/bound)>>6;
SCI1->SCIBDH=(u8)((band_rate> >8)&0x00ff);
SCI1->SCIBDL=(u8)(band_rate&0x00ff);
SCI1->SCICR2 |= (1<<2)[(1<<3)|(1<<5);
NVIC_Init(0, 0, SCI1_IRQn, 2);

void SCI1_IRQHandler(void)
{
u8 i = 0,u8Tmp;
if ((SCIT->SCISR1 & 0x20)== 0x20)
{
u8Tmp = SCI1->SCIDRL;
//User’s Code...

Ec& A GPIO:
UART ConfigGpio(SCI1,UART TX,GPIO_OUTPUT);  //TXD1 EREHtEiH
UART _ConfigGpio(SCI1,UART RX,GPIO_OUTPUT); //RXD1 ECE it

UART WriteGpioData(SCI1,UART _TX,1); //TXD1 =¥
UART_WriteGpioData(SCI1,UART_TX,0); //TXD1 & H{EER

UART_ConfigGpio(SCI1,UART_RX,GPIO_INPUT); //RXD1 BECEHHA
Temp = UART_ReadGpioData(SCI1,UART_RX); //15E RXD1 R7%&
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4. ADCixO

TR BB Pin15-Pin16, ItW4EIHORAERCE S ADC I\, FEEECE A GPIO Ihas, ADC EREBEREL:

#define ADCCH 0 0

#define ADCCH _1 8

void ADC Initial(void)

{
ADC->CFGR2 |= ((10-1)<<8);
ADC->CFGR2 |= 0x20;
ADC->CFGR1 &=~(1<<20);
ADC->CFGR1 &=~(7<<24);
ADC->CFGR1 &=~(3<<8);
ADC->CFGR1 &=~(1<<10);
ADC->SMPR = 0x20;

}
u16 Get ADC Val(u8 ADC_Channel_x)

{
u32 adcisr = 0,i;
ul6 Val = 0;
ADC Initial();

ADC->CHSELR1 = ADC_Channel x;

ADC Cmd(ADC _EN);

for(i=0;i<4;i++)
ADC StartConv();
DelayMS(1);

while (EOSEQ !=(ADC->ISR & EOSEQ));

ADC->ISR |= EOSEQ;
ADC StopConv();
if(i == 0){

//10MHz/10=1MHz
Wzze o
I
J/RFBNREER 1 28
/53512
/ST

/REERSE]

/1B EEE

adcisr = (ADC->UuFIFO_DAT.FIFO)&OXFFFF;

adcisr = 0;
continue;

}

adcisr += (ADC->UFIFO_DAT.FIFO)&OxFFFF;

}

ADC _Cmd(ADC DIS);

return ((adcisr/3)&0xO0fff);
}
Temp = Get ADC Val(ADCCH_0);
Temp = Get ADC Val(ADCCH 1);

/11 AINO K7
/3 AINT RZS
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5. DACi®O
RIRISH BT Pin18, LLIHOIEUAR DAC tith, FILRE SMHE TR,

DAC S B2k 0 R TR RIS H 2P HEL.
GPIO B SRR RS :

DAC Init(RIGHTALIGNED 12BITS, TRIGGER SOFTWARE, DET_ON RISING);

Send DAC data(4095); //DAC OUT HitH=F
Send DAC data(0); //DAC_OUT &iH{[kEB

6. WAKEUP iz
SIRLE B Pin20, LhimOROAZNIEIREELNEE, WECENMACNIIEE.

SECENNIRIREEINRE, FEZ GND, INZSHETIRE, SEENBAINGERT, & 10K BBEE) VCC, aILig
TMERFE AR

If ((CPM->CPM_PADWKINTCR&0x02000000)==0)

{
Temp =1 /MENEHRRF, FRSAE 1

7. lCigO

XIS RZ Pin25-Pin26, IEAHIRARGAZ IIC Theg, AJECEJ9 GPIO IHEE.

FeE GPIO &

12C_ConfigGpio(12C_SDA,GPIO_OUTPUT); //SDA EEE it
I2C_ConfigGpio(I12C_SCL,GPIO_OUTPUT); //SCL BeE it

I2C_WriteGpioData(I2C_SDA,1); //SDA i =B ¥
12C_WriteGpioData(12C_SDA,0); //SDA (kR
[2C_ConfigGpio(I12C_SCL,GPIO_INPUT); //SCLECE /5N

Temp = 12C_ReadGpioData(l2C_SCL); //3E SCL K7

BCEJ9 IIC IhBE, GPIO #&Hl IIC IhRESE R ORFE TZRBAYE CTP RE&EER, B IIC TIRES% i2c_ drv.c Ff
HYBRTIEREL,
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8. GINT[1-5]/UART[2-3] ixO

IR B M Pin30-Pin34, ttAEBOZMAR GINT Iheg, Eeh Pin30-Pin32. Pin34 aJLAECE S UART2,

UART3, AJLASERERCE, SEBIREE—NRO.

BCEILAEIRO 7 GPIO & IMEBHRTEREGIFE :

EPORT _ConfigGpio(EPORT_PIN1, GPIO_OUTPUT);
EPORT_ConfigGpio(EPORT PIN2, GPIO_OUTPUT);

EPORT_WriteGpioData(EPORT _PIN1, 1);
EPORT_WriteGpioData(EPORT_PIN1, 0);

EPORT_ConfigGpio(EPORT _PIN3, GPIO_INPUT);
Temp = EPORT ReadGpioData(EPORT_PIN3);

EPORT_ConfigGpio(EPORT_PIN4, GPIO_INPUT);
EPORT _Init(EPORT_PIN4, RISING_EDGE_INT);
void EPORTO_4_IRQHandler(void)
{

EPORT->EPFR |= 0x01< < 4;

//User’s Code...

Pin30-Pin32, Pin34 SF3 UART2, UART3 j8R:
SCI_ CONTROL REG[29:24]--SCI_GINT_SWAP[5:0]

/1754 bit JIR7 3 BEER
bit0: sci1 rxd
bit1: sci3 txd
bit2: sci3 rxd
bit3: sci2 rxd
bit4: sci1 txd
bit5: sci2 txd

//GINT1 Be& ot
//GINT2 B9t

//GINT1 i =¥
//GINT1 (KR

//GINT3 EcE9HAN
/133 GINT3 K7

//GINT4 EEE A
//GINT4 EcE5MEBlT, EFHARA

//Clear flag by writing 1 to it.

//33REFes, SCIF0 GINT SEREREES
//0 = AR (GINT IRE4ERN)
/1 = SR (SCI IIEEER))

= MR GINT BIFS EPORT XM EREFECEAIIRE, REMRTA UART XIRREECERATIRE.
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Pin30:TXD3, Pin31:RXD3, Pin32:RXD2, Pin34:TXD2 EXAE GINT Ihet, TR B XM S1F2EH bitl-
bit3/bit5 EFAEOINEE.
IOCTRL->SCI_ CONTROL REG |= (((u32)0x2E) << 24);

//UART imOECE 7 GPIO:

UART _ConfigGpio(SCI3,UART TX,GPIO OUTPUT);  //TXD3 E& it
UART ConfigGpio(SCI3,UART RX,GPIO_OUTPUT);  //RXD3 EiE At
UART ConfigGpio(SCI2,UART TX,GPIO OUTPUT);  //TXD2 EE&E it
UART ConfigGpio(SCI2,UART RX,GPIO_OUTPUT);  //RXD2 EeE it

UART_WriteGpioData(SCI2,UART TX,1); //TXD2 i =¥
UART WriteGpioData(SCI2,UART _TX,0); //TXD2 & H{[REBF
UART_ConfigGpio(SC2,UART_RX,GPIO_INPUT); //RXD2 ECEHAN
Temp = UART_ReadGpioData(SCI2,UART_RX); //15E RXD2 R7%&

9. SWD ixO

STRLN Mz Pin13:SWDIO, Pin43:SWDCLK, ItH4RimAEIAZ SWD T&E/E@idIhee, JLAECESERA PWM
#0 EPORT, MBS MAIHALS SWD IHaEATH. BEEESRNREUIT:

void SWD _Enable Cmd(bool index)
{
if (index == TRUE){
IOCTRL->SWAP_CONTROL REG |= (1<<1);
}
else{
IOCTRL->SWAP _CONTROL REG &= ~(1<<1);

}
SWD_Enable Cmd(TRUE); //TRUE: fs588 SWD Ifjge
SWD_Enable Cmd(FALSE); ~ //FALSE: SWD Ifggxid, FFE GINT 5 PWM IhgE

FcE /9 Eport THEE:

EPORT ConfigGpio(EPORT PIN14, GPIO OUTPUT); //GINT14 ERE At
EPORT _ConfigGpio(EPORT PIN15, GPIO_OUTPUT); //GINT15 B kit

EPORT WriteGpioData(EPORT PIN14, 1); //GINT14 iR
EPORT WriteGpioData(EPORT_PIN14, 0); //GINT14 i (iR

LT7689 FMXSRARHECEIRIA_V1.2
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EPORT _ConfigGpio(EPORT PIN15, GPIO_INPUT); //GINT15 ECE AN
Temp = EPORT ReadGpioData(EPORT PIN15); //3E GINT15 IRZ&

BCEJ9 PWM Ihge:
PWM Outputlinit(PWM _PORT2,2,PWM _CLK DIV _1,4,2,0); //EC& Pin13 5 PWM2 Ihgg

LT7689 FMXSRARHECEIRIA_V1.2
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10. GINT1[3]/PWM1[1] ixO

XIRLE ML Pin2, IERIROFIAREIEH PWM ESF LT7689 B7RIXaNERSHIERIREER . = Pin94 ~Pin95
RO ERIREBEEAY, WiRCI=T{§9 EPORT & PWM 5[, a1&% F—EMIECEREL.

11. LT768 PWM1, LT768 PWMO iwma
SRR Pin60-Pin61, Ith4HiIGAR LT7689 ERIKEIERSHI PWM i, ATLAERizHEIES at. BE
BRENT

void LT768_PWM1_Init
(

u8_t on off, // 0: Disable PWMO; 1: Enable PWMO

u8 t Clock Divided, // PWM clock division; Value range 0~3(1,1/2,1/4,1/8)
u8 t Prescalar, // Clock division; Value range 1~256

u16_t Count_Buffer, // PWM output period

u16_t Compare Buffer  // Duty cycle

PWM SR = ZRZeRFsh/((27 Clock Divided)*(Prescalar)*(Count Buffer)) //2~Clock Divided & 2 KRS
LT768x RFehdEh = CCLK; //PIRZAT IR,

fF2 1, PWM 4R 5KHz, H==tbnilys 80%
LT768_PWM1_Init(1,0,200,100,80);

f5IFE 2, PWM #5iR 25KHz, =S5 50%

LT768 PWM1 Init(1,0,5,800,400);

eI
1. LT768 PWMO EE/RIKFIERSHIMEEM, AeeiE=BF.
2. YBRIEEDEEHTFEIRNTS, LT768 PWMX REEENESEL, Fia LT768 PWMX ReeFskz
#l PWM SEERIR/DHIEBEE, MRENZE, FNEVIEHISHTIRSHIRER, NEIS38 73K,

LT7689 FMXSRARHECEIRIA_V1.2
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12. PD[0-2], PDI[8-9], PD[16-18] ix[

TR B M5 Pin68-Pin70; Pin76-Pin77; Pin85-Pin87, Ith4RiHMZAIA RGB EUEAY(E 8 17, 24 RGB =R
&9 RGB565 HiHAt, I BRisOaECE y GPIO IHEE,

GPIOD[7:0] X¢iz PD[18, 2,17, 16,9, 8, 1, 0]

GPIO BLERREL:

void Set_GPIO D In_Out(unsigned char temp);

//GPIO-D dir[7:0] : General Purpose I/O direction control.
0: Output 1: Input

SEGIFE:

fcE PDO-2, PD8 HitH & KB,

Set GPIO_D In_Out(0x00); //GPIOD[0-7] &t
u8 t TTemp = Oxff;

/*RST %z PDO BX GPIODO0*/

#define LCD_RST_RESET {TTemp &=~0x01 ; Write GPIO_D 7 _0(TTemp);}
#define LCD RST SET {TTemp |=0x01 ; Write_ GPIO_D_7 0(TTemp);}
/*CS ¥z PD1 B GPIOD1*/

#define LCD_CS_RESET {TTemp &=~0x02 ; Write GPIO_D 7 _0(TTemp);}
#define LCD_CS _SET {TTemp |=0x02 ; Write_GPIO D 7 0(TTemp);}
/*SCL #2 PD2 B% GPIOD6*/

#define LCD_SCL_RESET {TTemp &=~0x40 ; Write GPIO_D 7 _0(TTemp);}
#define LCD_SCL _SET {TTemp |=0x40 ; Write GPIO_D 7 0(TTemp);}
/*SDA #% PD8 B%, GPIOD3*/

#define LCD SDA RESET {TTemp &=~0x04 ; Write_ GPIO_D_7 _O(TTemp);}
#define LCD SDA SET {TTemp |=0x04 ; Write GPIO_D 7 0(TTemp);}
SEGIRE 2:

FcE PDI &N,

Set_GPIO_D_In_Out(0x08);  //GPIOD[3JfIX\, Hfthatmd
TTemp = Read_GPIO_D 7_0()&0x08;
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13. PIT fERYES

LT7689 iR AERA 2 48 PIT ERYER. SEHIREIIT:

void PIT1_Init(void)

{
NVIC Init(1, 0, PIT1_IRQn, 2);
PIT1->PCSR &= (~PCSR_EN);

PIT1->PCSR = (5 << 8) | PCSR_OVW | PCSR_PIE | PCSR RLD | PCSR_PDBG;

#if OSC_Frequency
PIT1->PMR = 23437,
#else

PIT1->PMR = 18749;
#endif

PIT1->PCSR |= PCSR EN;

void PIT1_IRQHandler(void)
{
PIT1->PCSR |= (1 << 2);
//User’s Code...

LT7689 FMXSRARHECEIRIA_V1.2

//10MS PIT FRRfTEREL

//150M 37
//10ms
//120M E45
//10ms

//Clear PIF interrupt flag
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14. EFlash RZFEi%BR

A EE Flash B 512KBytes, F2FIRERY EFlash it ETE 504KBytes (0x0807E000) 2 B (§/g 8KBytes {#
FTEDRESGENE) . SEFIENT:

#define fln_sAddr 0x0807D800

u32 DATA[5] = {x};

voidSaveData(void)

{
u8 tbuff[20] = {0};
memcpy(&buff[0], DATA[O], 4);
memcpy(&buff[4], DATA[1], 4);
memcpy(&buff[8], DATA[2], 4);
memcpy(&buff[12], DATA[3], 4);
memcpy(&buff[16], DATA[4], 4);

EFLASH _Init(g_sys_clk / 1000);
EFLASH_SetWritePermission();
reVal = EFLASH_Write(flh_sAddr, buff, 20);
EFLASH_CIrWritePermission();

u8 t LT TpGetAdjdata(void)
{
u8 ti, buff[20] = {0};
for(i=0;i<17;i++)
buff[i] = EFLASH_ByteRead(flh_sAddr + i);

memcpy(DATA[0], &buff[0], 4);
memcpy(DATA[1], &buff[4], 4);
memcpy(DATA[2], &buff[8], 4);
memcpy(DATA[3], &buff[12], 4);
memcpy(DATA[4], &buff[16], 4);

return 1;
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