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Ver si on: 2.1
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I NI UdES == - - s s s s i oo e *
nclude "G.CD. h"
nclude "AsciiLib.h"
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Function Nanme : Lcd_Configuration

Descri ption : Configures LCD Control |ines

I nput : None

CQut put : None

Return . None

Attention : None
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atic void LCD Configuration(void)

PI NSEL_CFG_Type Pi nCf g;
SSP_CFG Type SSP_ConfigStruct;
/ *

* Initialize SPI pin connect

* P0.15 - LCD CSB - used as GPI O
* PO.16 - LCD_SCK

* P0O.17 - LCD_M SO

* PO.18 - LCD_MOSI

Pi nCfg. Funcnum = 2;

Pi nCfg. OpenDrain = 0;

Pi nCfg. Pi nnode = 0;

Pi nCfg. Portnum = 0;

Pi nCfg. Pi nnum = 15;

PI NSEL_Confi gPi n( &Pi nCf g) ;
Pi nCfg. Pinnum = 17;

PI NSEL_Confi gPi n( &Pi nCf g) ;
Pi nCfg. Pi nnum = 18;

Pl NSEL_Confi gPi n( &Pi nCf g) ;
Pi nCfg. Funcnum = 0;

Pi nCfg. Portnum = 0;

Pi nCfg. Pi nnum = 16;

PI NSEL_Confi gPi n( &Pi nCf g) ;

/* P1.31 LCD_CSB is output */
GPIO SetDi r(CSB_PORT_NUM ( (uint32_t) 1 << CSB_PIN.NUM), 1);
GPI O_Set Val ue(CSB_PORT_NUM ( (uint32_t) 1 << CSB_PIN_NUM) );

/* initialize SSP configuration structure to default */
SSP_ConfigStructlnit(&SSP_ConfigStruct);

SSP_ConfigStruct. CPHA = SSP_CPHA_SECOND;
SSP_ConfigStruct. CPOL = SSP_CPQL_LQ
SSP_ConfigStruct. d ockRate = 25000000;

/* Initialize SSP peripheral with paraneter given in structure above */
SSP_Init (LPC_SSPO, &SSP_ConfigStruct);

/* Enabl e SSP peripheral */

SSP_Omd( LPC_SSPO, ENABLE) ;
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Function Nanme : LPCl7xx_SPl _SendRecvByte

Descri ption : Send one byte then recv one byte of response

| nput : - byte_s: byte_ s

Qut put : None

Return . None

Attention : None
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unsi gned char LPCl7xx_SPl _SendRecvByte (unsigned char byte_s)

{

/* wait for current SSP activity conplete */
whil e (SSP_Get Status(LPC_SSPO, SSP_STAT_BUSY) == SET);

SSP_SendDat a( LPC_SSPO, (unsigned short) byte_s);

whil e (SSP_Get St at us(LPC_SSPO, SSP_STAT_RXFI FO_ NOTEMPTY) == RESET);
return ( SSP_Recei veDat a(LPC_SSPO0)) ;
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Functi on Nanme
Descri ption

LCD Wi tel ndex
LCD write register address

| nput - index: register address
CQut put None

Return . None

Attention : None

void LCD_Wi tel ndex(unsigned char index)

{

}

SPI_CS_LOW

/* SPI wite data */

LPC17xx_SPI _SendRecvByt e( SPI _START | SPI _WR |
LPC17xx_SPI _SendRecvByt e(0);
LPCLl7xx_SPI _SendRecvByt e(i ndex);

SPI_CS_HIGH

SPI _I NDEX) ;

| *
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Wite : RS =0, RW= 0 */
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Functi on Nanme
Descri ption

LCD WiteData
LCD wite register data

I nput - data: register data
CQut put None

Return : None

Attention : None

void LCD_WiteData( unsigned short data)

SPI _CS_LON

LPC17xx_SPI _SendRecvByt e( SPI _START | SPI _WR |
LPC17xx_SPI _SendRecvByte((data >> 8));
LPC17xx_SPI _SendRecvByte((data & 0xFF));

SPI_CS_HIGH

SPI _DATA) ;

| *
| *
| *
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Wite : RS =1,

Wite D8..D15
Wite DO..D7

[ % ok ko sk ok ok ok ok ok ok ok ko ok ok ok ok ok ok ok ok ok K ok Kk ok sk ok ok ok ok ok ok Sk ok ok kK K ok ok ok ok ok ok ok ok kK ok Sk ok ok k Sk ok ok Sk ok ok kK K

*
*
*
*
*
*
*

Functi on Nanme
Descri ption

LCD Wite_Data_Start

I nput None
Qut put None
Return : None
Attention : None

void LCD Wite_Data_Start(void)
{

Start of data writing to the LCD controll er

LPC17xx_SPI _SendRecvByt e( SPI _START | SPI _WR | SPI _DATA); /*

Wite :
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Functi on Nanme
Descri ption

LCD Wite_Data Only
Data witing to the LCD controller

| nput - data: data to be witten
Qut put None

Return : None

Attention : None

void LCD Wite_Data_Only( unsigned short data)

LPC17xx_SPI _SendRecvByt e((data >> 8)); /* Wite D8..D15
LPC17xx_SPI _SendRecvByte((data & 0xFF)); /* Wite DO..D7
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*/
*/

[ % ok ko sk k ok ok ok ke ok ok ok ok o ok ok ok ok ok ok ok ok ok K ok Kk ok sk ok ok ok ok ok ok Sk ok ok kK K ok ok ok ok ok ok ok ok kK kK Sk ok ok Sk ok ok Sk ok ok kK K

* Functi on Nanme LCD_ReadDat a
* Description LCD read data
* I nput None

* Qut put None

* Return : return data

* Attention : None
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unsi gned short LCD ReadDat a(void)
{

unsi gned short val ue;
SPI_CS_LOWN

LPC17xx_SPI _SendRecvByt e(SPI _START | SPI _RD |
LPC17xx_SPI _SendRecvByt e(0);

value = LPC17xx_SPI _SendRecvByte(0);
val ue <<= §;
value |= LPC17xx_SPI _SendRecvByte(0);
SPI _CS_HI GH,

return val ue;

SPI _DATA) ;

| *
| *
| *

| *

Read: RS = 1,
Dummy read 1
Read D8.. D15

Read DO.. D7

RW= 0 */

*/

*/

0 */
RW= 1

*/
*/
*/

*/
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* Function Name : LCD_WiteReg

* Description : Wites to the sel ected LCD register.

* I nput : - LCD Reg: address of the selected register.

* - LCD_RegValue: value to wite to the sel ected register.
* Qutput : None

* Return . None

* Attention : None

*

********************************************k*******k*************************/
void LCD_WiteReg( unsigned short LCD Reg, unsigned short LCD RegVal ue)
{
/* Wite 16-bit Index, then Wite Reg */
LCD Wit el ndex(LCD Reg);
/* Wite 16-bit Reg */
LCD Wit eDat a(LCD RegVal ue) ;
}
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* Function Name : LCD_WiteReg

* Description : Reads the sel ected LCD Register.
* | nput : None

* Qut put : None

* Return : LCD Regi ster Value.

* Attention : None
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unsi gned short LCD ReadReg( unsi gned short LCD_Reg)
{
unsi gned short LCD _RAM
/* Wite 16-bit Index (then Read Reg) */
LCD Wit el ndex(LCD Reg);
/* Read 16-bit Reg */
LCD RAM = LCD ReadDat a();

return LCD_RAM

}
/vc**x***x***x**x******x*******xxxxxxxxxxxxxxx*******x*******xxxxxxxxxxxxxxx*****
* Functi on Name : LCD_Set Cursor

* Description : Sets the cursor position.

* I nput : - Xpos: specifies the X position.

* - Ypos: specifies the Y position.

* Qut put : None

* Return . None

* Attention : None

***************x*******x******xxxxxxxxxxxxxxx*******x*******xxxxxxxxxxxxxxx****/
static void LCD_SetCursor( unsigned short Xpos, unsigned short Ypos )

{
/* 0x9320 */
LCD Wit eReg(0x0020, Xpos );
LCD Wit eReg(0x0021, Ypos );
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* Functi on Name : LCD_Del ay

* Description : Delay Tine

* | nput : - nCount: Delay Tine
* Qut put : None

* Return . None

* Return . None

* Attention : None
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static voi d delay_ns( unsigned short ns)

{

unsi gned short i,j;

for( i =0; i <nms; i++)

{

for( j = 0; j < 1141; j++);

}
/*******************************************************************************
* Function Name : LCD_Initializtion
* Description : Initialize TFT Controller.
* I nput : None
* Qut put : None
* Return : None
* Attention : None
*

******************************************************************************/
void LCD_Initializtion(void)

{

unsi gned short Devi ceCode;

LCD Configuration();

Devi ceCode = LCD_ReadReg( 0x0000); /* Read I D */

/* Different driver ICinitialization*/

if( DeviceCode == 0x9320 || DeviceCode == 0x9300 )

{
LCD Wit eReg(0x00, 0x0000);
LCD Wit eReg(0x01,0x0100); /* Driver OQutput Contral */
LCD Wit eReg(0x02,0x0700); /* LCD Driver Waveform Contral */
LCD WiteReg(0x03,0x1038); /* Set the scan node */
LCD Wit eReg(0x04,0x0000); /* Scalling Contral */
LCD Wit eReg(0x08,0x0202); /* Display Contral 2 */
LCD Wit eReg(0x09, 0x0000); /* Display Contral 3 */



LCD Wit eReg(0x0a, 0x0000); /* Frame Cycle Contal */

*/
*/
*/
*/
*/

LCD WiteReg(0x0Oc, (1<<0)); /* Extern Display Interface Contral 1 */
LCD Wit eReg(0x0d, 0x0000); /* Frame Maker Position */
LCD Wit eReg(0x0f, 0x0000); /* Extern Display Interface Contral 2 */
delay_ns(50);
LCD Wit eReg(0x07,0x0101); /* Display Contral */
delay_ns(50);
LCD WiteReg(0x10, (1<<12)| (0<<8)|(1<<7)| (1<<6)|(0<<4)); /* Power Control 1
LCD Wit eReg(0x11, 0x0007); /* Power Control 2
LCD WiteReg(0x12, (1<<8)| (1<<4)| (0<<0)); /* Power Control 3
LCD Wit eReg(0x13, 0x0b00); /* Power Control 4
LCD Wit eReg(0x29, 0x0000); /* Power Control 7
LCD Wit eReg(0x2h, (1<<14)| (1<<4));
LCD Wit eReg(0x50,0); /* Set X Start */
LCD Wit eReg(0x51, 239); /* Set X End */
LCD Wit eReg(0x52,0); /* Set Y Start */
LCD Wit eReg(0x53, 319); /* Set Y End */
delay_ns(50);
LCD Wit eReg(0x60,0x2700); /* Driver Cutput Control */
LCD Wit eReg(0x61, 0x0001); /* Driver Cutput Control */
LCD Wit eReg(0x6a, 0x0000); /* Vertical Srcoll Control */
LCD Wit eReg(0x80,0x0000); /* Display Position? Partial Display 1 */
LCD Wit eReg(0x81, 0x0000); /* RAM Address Start? Partial Display 1 */
LCD Wit eReg(0x82,0x0000); /* RAM Address End-Partial Display 1 */
LCD Wit eReg(0x83,0x0000); /* Displsy Position? Partial Display 2 */
LCD Wit eReg(0x84,0x0000); /* RAM Address Start? Partial Display 2 */
LCD Wit eReg(0x85, 0x0000); /* RAM Address End? Partial Display 2 */
LCD Wit eReg(0x90, (0<<7)|(16<<0)); /* Frame Cycle Contral */
LCD Wit eReg(0x92, 0x0000); /* Panel Interface Contral 2 */
LCD Wit eReg(0x93, 0x0001); /* Panel Interface Contral 3 */
LCD Wit eReg(0x95, 0x0110); /* Frane Cycle Contral */
LCD WiteReg(0x97, (0<<8));
LCD Wit eReg(0x98, 0x0000); /* Frane Cycle Contral */
LCD Wit eReg(0x07, 0x0133);
}
if( DeviceCode == 0x9325 || DeviceCode == 0x9328 )
{
LCD_Code = ILI9325;
LCD Wit eReg(0x00e7, 0x0010);
LCD Wit eReg(0x0000, 0x0001); /* start internal osc */
LCD W it eReg( 0x0001, 0x0100);
LCD Wit eReg(0x0002, 0x0700); /* power on sequence */
LCD Wit eReg(0x0003, (1<<12)| (1<<5)|(1<<4)|(0<<3) ); /* inportance */

LCD Wit eReg(0x0004, 0x0000);

LCD Wit eReg(0x0008, 0x0207);

LCD W it eReg( 0x0009, 0x0000);

LCD Wit eReg(0x000a, 0x0000); /* display setting */
LCD Wit eReg(0x000c, 0x0001); /* display setting */
LCD Wit eReg(0x000d, 0x0000);

LCD Wit eReg(0x000f, 0x0000);

/* Power On sequence */

LCD Wit eReg(0x0010, 0x0000);

LCD Wit eReg(0x0011, 0x0007);

LCD Wit eReg(0x0012, 0x0000);

LCD Wit eReg(0x0013, 0x0000);

delay_ns(50); /* delay 50 ms */

LCD Wit eReg(0x0010, 0x1590);

LCD Wit eReg(0x0011, 0x0227);

delay_ns(50); /* delay 50 ms */

LCD Wit eReg(0x0012, 0x009c);

delay_ns(50); /* delay 50 nms */

LCD Wit eReg(0x0013, 0x1900);
LCD Wit eReg(0x0029, 0x0023);
LCD Wit eReg(0x002b, 0x000e);
delay_ns(50); /* delay 50 ms *
LCD Wit eReg(0x0020, 0x0000);
LCD Wit eReg(0x0021, 0x0000);
delay_ns(50); /* delay 50 nms */
LCD Wit eReg(0x0030, 0x0007);
LCD Wit eReg(0x0031, 0x0707);
LCD Wit eReg(0x0032, 0x0006);
LCD Wit eReg(0x0035, 0x0704);
LCD Wit eReg(0x0036, 0x1f04);
LCD Wit eReg(0x0037, 0x0004);
LCD Wit eReg(0x0038, 0x0000);
LCD Wit eReg(0x0039, 0x0706);
LCD Wit eReg(0x003c, 0x0701);
LCD Wit eReg(0x003d, 0x000f);
delay_ns(50); /* delay 50 ms */
LCD Wit eReg(0x0050, 0x0000);
LCD Wit eReg(0x0051, 0x00ef);
LCD Wit eReg(0x0052, 0x0000);
LCD Wit eReg(0x0053, 0x013f);
LCD Wit eReg(0x0060, 0xa700);
LCD Wit eReg(0x0061, 0x0001);
LCD Wit eReg(0x006a, 0x0000);
LCD Wit eReg(0x0080, 0x0000);
LCD Wit eReg(0x0081, 0x0000);
LCD Wit eReg(0x0082, 0x0000);

—



LCD_W i t eReg( 0x0083, 0x0000);
LCD_W i t eReg( 0x0084, 0x0000);
LCD_W i t eReg( 0x0085, 0x0000);

LCD Wit eReg(0x0090, 0x0010);
LCD Wit eReg(0x0092, 0x0000);
LCD Wit eReg(0x0093, 0x0003);
LCD Wit eReg(0x0095, 0x0110);
LCD Wit eReg(0x0097, 0x0000);
LCD Wit eReg(0x0098, 0x0000);
/* display on sequence */

LCD Wit eReg(0x0007, 0x0133);

LCD_W i t eReg( 0x0020, 0x0000);
LCD_W i t eReg( 0x0021, 0x0000);

}
delay_ns(100); /* delay 50 ms */
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* Function Name : LCD_Cl ear

* Description : Fill the screen as the specified color
* I nput : - Color: Screen Col or

* Qutput : None

* Return . None

* Attention : None

N R T S T T T Ty
void LCD Clear( unsigned short Col or)
{ unsi gned i nt index=0;

LCD_Set Cur sor (0, 0);

LCD Wit el ndex(0x0022);

SPI _CS_LON
LCD Wite Data_Start();

for( index = 0; index < MAX_X * MAX_Y; index++ )
LCD Wite_Data_Only(Color);

}
SPI_CS_HIGH
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* Functi on Nanme : LCD_BGR2RGB

* Description : RRRRRGGGGGGBBBBB To BBBBBGGGGGGRRRRR
* I nput : - color: BRG Color value

* Qut put : None

* Return : RGB Col or val ue

* Attention : None

***************x*******x*********************x****************xxxxxxxxxxxxx****/
static unsigned short LCD BGR2RGB( unsigned short color)

{
unsi gned short r, g, b, rgb;

( color>>0 ) & Oxif;
( color>>5) & Ox3f;
( color>>11) & Oxif;

QT
o n

rgb = (b<<l1l) + (g<<5) + (r<<0);
return( rgb );
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* Functi on Name : LCD_GCet Point

* Description : Get color value for the specified coordinates
* | nput : - Xpos: Row Coordinate

* - Xpos: Line Coordi nate

* Qut put : None

* Return : Screen Col or

* Attention : None

ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K o ok ok ok ok o ok ok ok ok ok ok ok ok ok ok ok Sk ok ok ko Sk ok ok ok ok kK ok ok kK o ok ok ok ok ok ok ok Sk ok ok ko kk  k k ok ok

unsi gned short LCD_Get Point( unsigned short Xpos, unsigned short Ypos)
unsi gned short dummy;
LCD_Set Cur sor ( Xpos, Ypos) ;
LCD Wit el ndex(0x0022);

LCD ReadDat a() ; /* An enpty read */
LCD_ReadDat a();

dumry
dumry

return LCD BGRRGB( dummy );
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* Functi on Name : LCD_Set Point

* Description : Drawn at a specified point coordi nates
* I nput : - Xpos: Row Coordinate

* - Ypos: Line Coordi nate

* Qut put : None

* Return . None

*

Attention : None
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void LCD_Set Poi nt( unsigned short Xpos, unsigned short Ypos, unsigned short point)

{
if( Xpos >= MAX_X || Ypos >= MAX_Y )

return;
}
LCD_Set Cur sor ( Xpos, Ypos) ;

LCD Wit eReg(0x0022, point);
}
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* Functi on Name : LCD_Drawline
* Description : Bresenhanis line al gorithm
* I nput : - x1: A point |line coordi nates
* - yl: A point colum coordinates
* - X2: B point line coordinates
* - y2: B point colum coordinates
* - color: Line color
* Qutput : None
* Return . None
* Attention : None
*k*k*k*k*k*k*k***k****kk*k******k*k*k*k*k*k*k*k**k***************k*k*k*k*k*k**k/
void LCD DrawLine( uintl16_t x0, uint16_t yO, uint16_t x1, uint16_t yl , uintl6_t color )
{
short dx, dy; /* The definition of the X Y axis increase the val ue of the variable */
short tenp;
if( x0>x1)
temp = x1;
x1 = x0;
x0 = tenp;
if( yo >yl)
tenp = y1;
yl = y0;
yo = tenp;
}
dx = x1-x0;
dy = y1-yo0;
if( dx == 0)
{
do
LCD_Set Poi nt (x0, yO, color);
yO0++;
}
while( yl1 >= y0 );
return;
}
if( dy ==0)
{
do
LCD_Set Poi nt (x0, yO, color);
X0++;
}
while( x1 >= x0 );
return;
}
if( dx > dy )
{
tenp = 2 * dy - dx;
while( x0 !'=x1)
{
LCD_Set Poi nt (x0, y0, col or);
X0++;
if( temp > 0)
{
yO++;
temp += 2 * dy - 2 * dx;
}
el se
{
tenp += 2 * dy;
}
4 .
LCD_Set Poi nt (x0, y0, col or);
}
el se
{

tenp = 2 * dx - dy;
while( yo !'=yl)
{
LCD_Set Poi nt (x0, y0, col or);
yO++;
if( tenp >0)
{



X0++;
t enp+=2*dy- 2* dx;

el se

{
temp += 2 * dy;
}
}
LCD_Set Poi nt (x0, y0, col or);
}
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* Function Name : PutChar

* Description : Lcd screen displays a character

* I nput : - Xpos: Horizontal coordinate

* - Ypos: Vertical coordinate

* - ASCl: Displayed character
* - charColor: Character color
* - bkCol or: Background col or
* Qutput : None

* Return . None

* Attention : None

kk*kkkk**kkkk*k****************kkkkkkk*kkkk************************************/
void PutChar( uint16_t Xpos, uintl6_t Ypos, uint8_t ASCI, uint16_t charCol or, uintl16_t bkCol or )
{
uint1l6_t i, j;
uint8_t buffer[16], tnp_char;
Get ASCI | Code(buffer,ASCl); /* get font data */
for( i=0; i<16; i++ )

tnp_char = buffer[i];
for( j=0; j<8 j++)

if( (tnp_char >> 7 - j) & Ox01 == 0x01 )
{

LCD_Set Point( Xpos + j, Ypos + i, charColor ); /* Character color */

}
el se
LCD_Set Point ( Xpos + j, Ypos + i, bkColor ); /* Background color */
}
}
}

}
/tttttttttttttt*******t*******ttttttttttttttt**********************************
* Function Name : GUI _Text
* Description : Displays the string
* I nput : - Xpos: Horizontal coordinate
* - Ypos: Vertical coordinate
* - str: Displayed string
* - charColor: Character color
* - bkCol or: Background col or
* Qut put : None
* Return . None
* Attention : None

ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K K ok ok ok ok o ok ok ok ok ok ok ok ok ok ok sk ok Sk ok ok ok ok ok ok ok ok kK ok ok kK ok ok ok ok ok ok k Sk ok ok Rk kk Kk Kk k ok

void GU _Text(uintl16_t Xpos, uintl6_t Ypos, uint8_t *str,uintl6_t Color, uintl16_t bkCol or)

ui nt 8_t TenpChar;

do

{
TenpChar = *str++;
Put Char ( Xpos, Ypos, TenpChar, Col or, bkColor );
if( Xpos < MAX_ X - 8)

Xpos += 8;

else if ( Ypos < MAX_ Y - 16 )
Xpos = 0;
Ypos += 16;

el se
Xpos = 0;
Ypos = 0;

while ( *str !1=0);
/********************************************x*******x************************************xxxxxxxxxxxxxxx*

END FI LE
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