Rev.: 01

STM32VLDISCOVERY LCD Interface Expansion Board
(EB-STM 32DI SCOVERY-LCD) User Guide

1 EB-STM32DISCOVERY-LCD Overview
The EB-STM32DISCOVERY-LCD is an extension board for the STM32VLDISCOVERY Development Board.

Figure 1. LCD connector expansion board for STM32VLDISCOVERY
The expansion board has build in LED backlight driver circuit and 60pin FPC connector for the Kentec LCDs
(3.5 inch: K350QVG-V2-F; 4.3 inch: K430WQC-V3-FF; 5.0 inch: KSODWN2-V1-FF; 7.0 inch: KT0ODWN2-V1-FF;
9.0 inch: K9ODWN2-V1-FF).

2 EB-STM32DISCOVERY-LCD Dimensions
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Figure 2. Outline Dimensions
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3 EB-STM32DISCOVERY-LCD Interface

Table 1-1. Main Interface Signal P1 (28pin header connect to STM32VLDISCOVERY MCU board)

) STM32VLDISCOVERY | EB-STM32DISCOVERY-LCD o
Pin Description
PIN Symbol Symbol
1 GND GND Ground (0V)
2 NC NC No connection
3 3Vv3 3V3 Power supply (+3.3V)
4 VBAT NC No connection
5 PC13 NC No connection
6 PC14 NC No connection
7 PC15 NC No connection
8 PDO NC No connection
9 PD1 NC No connection
10 RST NC No connection
11 PCO DO LCD parallel data bus bit 0
12 PC1 D1 LCD parallel data bus bit 1
13 PC2 D2 LCD parallel data bus bit 2
14 PC3 D3 LCD parallel data bus bit 3
15 PAO NC No connection
16 PAl NC No connection
17 PA2 NC No connection
18 PA3 NC No connection
19 PA4 NC No connection
20 PAS5 SCL LCD serial clock input
21 PA6 NC No connection
22 PA7 SDA LCD serial data input
23 PC4 D4 LCD parallel data bus bit 4
24 PC5 D5 LCD parallel data bus bit 5
25 PBO RD LCD parallel data read control signal
26 PB1 WR LCD parallel data write control signal
27 PB2 NC No connection
28 GND GND Ground (0V)
Table 1-2. Main Interface Signal P2 (6pin header connect to STM32DISCOVERY MCU board)
STM32DISCOVERY | EB-STM32DISCOVERY-LCD
Pin Description
PIN Symbol Symbol
1 PB10 D10 LCD parallel data bus bit 10
2 PB11 D11 LCD parallel data bus bit 11
3 PB12 D12 LCD parallel data bus bit 12
4 PB13 D13 LCD parallel data bus bit 13
5 PB14 D14 LCD parallel data bus bit 14
6 PB15 D15 LCD parallel data bus bit 15
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Table 1-3. Main Interface Signal P3 (28pin header connect to STM32DISCOVERY MCU board)

) STM32DISCOVERY | EB-STM32DISCOVERY-LCD o
Pin Description
PIN Symbol Symbol
1 GND GND Ground (0V)
2 PC6 D6 LCD parallel data bus bit 6
3 PC7 D7 LCD parallel data bus bit 7
4 PC8 NC No connection
5 PC9 NC No connection
6 PA8 NC No connection, (optional for LCD backlight control by R37)
7 PA9 NC No connection
8 PA10 NC No connection
9 PA11 NC No connection
10 PA12 NC No connection
11 PA13 NC No connection
12 PA14 NC No connection
13 PA15 NC No connection
14 PC10 RS LCD command/data select signal
15 PC11 CsS LCD chip select signal
16 PC12 Reset LCD reset signal
17 PD2 NC No connection
18 PB3 NC No connection
19 PB4 NC No connection
20 PB5 NC No connection
21 PB6 NC No connection
22 PB7 NC No connection
23 Boot NC No connection
24 PB8 D8 LCD parallel data bus bit 8
25 PB9 D9 LCD parallel data bus bit 9
26 5V 5V Power supply for LCD backlight circuit (+5V)
27 NC NC No connection
28 GND GND Ground (0V)

Table 2. LCD Interface Signal (CN1 60pin ZIF connector to LCD module)

Pin Symbol Description
1,2 LED_K LED power supply (-)
3,4 LED_A LED power supply (+)

5 GND Ground (0V)

6 XR

7 YD

4-wire resistor touch screen terminal

8 XL

9 YU

10 GND Ground (0V)
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Continued Table 2, LCD Interface Signal (60pin ZIF connector to LCD module)

11~13 NC No Connection
14 Reset Reset input signal for LCD
15 Cs Chip select for LCD
16~19 NC No Connection
20 DO Data bit 0, default connected to GND on MCU board
21~25 D1~D5 Data bit 1 ~ bit 5
26, 27 NC No Connection
28~30 D6~D8 Data bit 6 ~ bit 8
31 D9 Data bit 9, default connected to GND on MCU board
32,33 D10, D11 Data bit 10 ~ bit 11
34,35 NC No Connection
36~41 D12~D17 Data bit 12 ~ bit 17
42~44 GND Ground (0V)
45, 46 AVDD Power supply (3.3V)
47, 48 VCC Power supply (3.3V)
49 RS Command/Data select signal for LCD
50 RD Read control signal for LCD
51 WR Write control signal for LCD
52 PSO LCD interface select pin for K350QVG-V2-F, default set to i8080 16-bit parallel.
53 PS1
54 PS2
55 PS3
56, 57 NC No connection
58~60 GND Ground (0V)
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4 Schematics

Attachment

Document

Figure 4. Expansion board components layout
Source code package
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Bellow attachment is the source code for the K350QVG-V2-F.

5 LCD driver code examples
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/**

  ******************************************************************************

  * @file    STM32vldiscoveryLCD.c

  * @modified by:  MF Zou, Kentec Display

  * @version V1.0.0

  * @date    07/13/2011

  * @brief   STM32VLDISCOVERY LCD driver. 

  ******************************************************************************

  */ 

  

/* Includes ------------------------------------------------------------------*/

#include "STM32vldiscoveryLCD.h"



//*****************************************************************************

//

// The dimensions of the LCD panel.

//

//*****************************************************************************

#define LCD_VERTICAL_MAX 240

#define LCD_HORIZONTAL_MAX 320

#define HDP 319

#define VDP 239



//#define SPI_4

#define Parallel_16  



GPIO_TypeDef* GPIO_PORT[LEDn] = {LED3_GPIO_PORT, LED4_GPIO_PORT};

const uint16_t GPIO_PIN[LEDn] = {LED3_PIN, LED4_PIN};

const uint32_t GPIO_CLK[LEDn] = {LED3_GPIO_CLK, LED4_GPIO_CLK};



const uint16_t BUTTON_PIN_SOURCE[BUTTONn] = {USER_BUTTON_EXTI_PIN_SOURCE};



const uint16_t BUTTON_PORT_SOURCE[BUTTONn] = {USER_BUTTON_EXTI_PORT_SOURCE};



GPIO_TypeDef* BUTTON_PORT[BUTTONn] = {USER_BUTTON_GPIO_PORT}; 



const uint16_t BUTTON_PIN[BUTTONn] = {USER_BUTTON_PIN}; 



const uint32_t BUTTON_CLK[BUTTONn] = {USER_BUTTON_GPIO_CLK};



const uint16_t BUTTON_EXTI_LINE[BUTTONn] = {USER_BUTTON_EXTI_LINE};



const uint16_t BUTTON_IRQn[BUTTONn] = {USER_BUTTON_EXTI_IRQn};					 





/**

  * @brief  Inserts a delay time.

  * @param  nCount: specifies the delay time length.

  * @retval None

  */

void Delay(__IO uint32_t nCount)

{

  for(; nCount != 0; nCount--);

}



/**

  * @brief  Configures LED GPIO.

  * @param  Led: Specifies the Led to be configured. 

  *   This parameter can be one of following parameters:

  *     @arg LED3

  *     @arg LED4

  * @retval None

  */

void STM32vldiscovery_LEDInit(Led_TypeDef Led)

{

  GPIO_InitTypeDef  GPIO_InitStructure;

  

  /* Enable the GPIO_LED Clock */

  RCC_APB2PeriphClockCmd(GPIO_CLK[Led], ENABLE);



  /* Configure the GPIO_LED pin */

  GPIO_InitStructure.GPIO_Pin = GPIO_PIN[Led];

  

  GPIO_InitStructure.GPIO_Mode = GPIO_Mode_Out_PP;

  GPIO_InitStructure.GPIO_Speed = GPIO_Speed_50MHz;

  GPIO_Init(GPIO_PORT[Led], &GPIO_InitStructure);

}



void STM32vldiscovery_LCD_PIN_Init(void)

{

  GPIO_InitTypeDef  GPIO_InitStructure;

  

  /* Enable the GPIO_LED Clock */

  RCC_APB2PeriphClockCmd(RCC_APB2Periph_GPIOA | RCC_APB2Periph_GPIOB |

                         RCC_APB2Periph_GPIOC | RCC_APB2Periph_GPIOD |

                         RCC_APB2Periph_GPIOE, ENABLE);



  /* Configure the GPIO_LCD pin */

  GPIO_InitStructure.GPIO_Pin = GPIO_Pin_All;

  GPIO_InitStructure.GPIO_Mode = GPIO_Mode_Out_PP;  

  GPIO_InitStructure.GPIO_Speed = GPIO_Speed_50MHz;

  GPIO_Init(GPIOA, &GPIO_InitStructure);

  GPIO_Init(GPIOB, &GPIO_InitStructure);

  GPIO_Init(GPIOC, &GPIO_InitStructure);

  GPIO_Init(GPIOD, &GPIO_InitStructure);

  GPIO_Init(GPIOE, &GPIO_InitStructure);



//	GPIOB->BSRR = (0x00ff & 0xff00) | ((~0x00ff & 0xff00) << 16); //Data_H

//	GPIOC->BSRR = (0xff00 & 0x00ff) | ((~0xff00 & 0x00ff) << 16); //Data_L

	LCD_RST_GPIO_PORT->BSRR = LCD_RST_PIN;//RST="1"

	LCD_RS_GPIO_PORT->BRR = LCD_RS_PIN;//RS="0"

	LCD_RD_GPIO_PORT->BSRR = LCD_RD_PIN;//RD="1"

	LCD_CS_GPIO_PORT->BSRR = LCD_CS_PIN;//CS="1"



	LCD_RST_GPIO_PORT->BRR = LCD_RST_PIN;//RST="0"

	Delay(200);

	LCD_RST_GPIO_PORT->BSRR = LCD_RST_PIN;//RST="1"

	Delay(200);

}

/*

void Write_LCD_DATA_H(unsigned int dat16)

{	//unsigned int dat8_h;

	//dat8_h=dat8<<8;

	GPIOB->BSRR = (dat16 & 0xff00) | ((~dat16 & 0xff00) << 16); //Data_H

	GPIOC->BSRR = (dat16 & 0x00ff) | ((~dat16 & 0x00ff) << 16); //Data_L

	//GPIO_Write(GPIOB,dat16);

	//GPIO_Write(GPIOC,dat16);

}

*/

//*****************************************************************************

#ifdef SPI_4

static void

WriteData(unsigned int out)

{

	unsigned char datH, datL, i = 0;

	datH = out>>8;	datL = out;

	LCD_RS_GPIO_PORT->BSRR = LCD_RS_PIN;//RS="1"

	LCD_CS_GPIO_PORT->BRR = LCD_CS_PIN;//CS="0"

	for (i = 0; i < 8; i++)

	{

		if ((datH & 0x80) == 0x80)	// check if MSB is high

		{	//STM32vldiscovery_LEDOn(LED3); //PC9

			LCD_SPDAT_GPIO_PORT->BSRR = LCD_SPDAT_PIN;//"1"

		}

		else

	    {	//STM32vldiscovery_LEDOff(LED3);

			LCD_SPDAT_GPIO_PORT->BRR = LCD_SPDAT_PIN;//"0"

    	}

		datH = (datH << 1);		// shift 1 place for next bit

		//STM32vldiscovery_LEDOn(LED4);   //PC8

		LCD_SPCLK_GPIO_PORT->BSRR = LCD_SPCLK_PIN;//"1"

		//STM32vldiscovery_LEDOff(LED4);

		LCD_SPCLK_GPIO_PORT->BRR = LCD_SPCLK_PIN;//"0"

	}

	LCD_CS_GPIO_PORT->BSRR = LCD_CS_PIN;//CS="1"

	LCD_CS_GPIO_PORT->BRR = LCD_CS_PIN;//CS="0"

	for (i = 0; i < 8; i++)

	{

       	if ((datL & 0x80) == 0x80)	// check if MSB is high

		{	//STM32vldiscovery_LEDOn(LED3); //PC9

			LCD_SPDAT_GPIO_PORT->BSRR = LCD_SPDAT_PIN;//"1"

		}

		else

	    {	//STM32vldiscovery_LEDOff(LED3);

			LCD_SPDAT_GPIO_PORT->BRR = LCD_SPDAT_PIN;//"0"

    	}

		datL = (datL << 1);		// shift 1 place for next bit

		//STM32vldiscovery_LEDOn(LED4);   //PC8

		LCD_SPCLK_GPIO_PORT->BSRR = LCD_SPCLK_PIN;//"1"

		//STM32vldiscovery_LEDOff(LED4);

		LCD_SPCLK_GPIO_PORT->BRR = LCD_SPCLK_PIN;//"0"

	}

	LCD_CS_GPIO_PORT->BSRR = LCD_CS_PIN;//CS="1"



}

static void

WriteCommand(unsigned char out)

{	unsigned char i = 0;

	LCD_RS_GPIO_PORT->BRR = LCD_RS_PIN;//"0"

	LCD_CS_GPIO_PORT->BRR = LCD_CS_PIN;//CS="0"

	for (i = 0; i < 8; i++)

	{

		if ((out & 0x80) == 0x80)	// check if MSB is high

		{	//STM32vldiscovery_LEDOn(LED3); //PC9

			LCD_SPDAT_GPIO_PORT->BSRR = LCD_SPDAT_PIN;//"1"

		}

		else

	    {	//STM32vldiscovery_LEDOff(LED3);

			LCD_SPDAT_GPIO_PORT->BRR = LCD_SPDAT_PIN;//"0"

    	}

		out = (out << 1);		// shift 1 place for next bit

//		STM32vldiscovery_LEDOn(LED4);   //PC8

		LCD_SPCLK_GPIO_PORT->BSRR = LCD_SPCLK_PIN;//"1"

//		STM32vldiscovery_LEDOff(LED4);

		LCD_SPCLK_GPIO_PORT->BRR = LCD_SPCLK_PIN;//"0"

	}

	LCD_CS_GPIO_PORT->BSRR = LCD_CS_PIN;//CS="1"

}

#endif

#ifdef Parallel_16      

static void

WriteData(unsigned int dat16)

{

	LCD_CS_GPIO_PORT->BRR = LCD_CS_PIN;//CS="0"

   // Write the data to the bus.

	GPIOB->BSRR = (dat16 & 0xff00) | ((~dat16 & 0xff00) << 16); //Data_H

	GPIOC->BSRR = (dat16 & 0x00ff) | ((~dat16 & 0x00ff) << 16); //Data_L

    // Assert the write enable signal.

	LCD_WR_GPIO_PORT->BRR = LCD_WR_PIN;//"0"

    // Deassert the write enable signal.

	LCD_WR_GPIO_PORT->BSRR = LCD_WR_PIN;//"1"

	LCD_CS_GPIO_PORT->BSRR = LCD_CS_PIN;//CS="1"

}



static void

WriteCommand(unsigned int dat16)

{	LCD_CS_GPIO_PORT->BRR = LCD_CS_PIN;//CS="0"

   // Write the most significant byte of the data to the bus.

	GPIOB->BSRR = (dat16 & 0xff00) | ((~dat16 & 0xff00) << 16); //Data_H

	GPIOC->BSRR = (dat16 & 0x00ff) | ((~dat16 & 0x00ff) << 16); //Data_L

    // Assert the RS signal.

	LCD_RS_GPIO_PORT->BRR = LCD_RS_PIN;//"0"

    // Assert the write enable signal.

	LCD_WR_GPIO_PORT->BRR = LCD_WR_PIN;//"0"

    // Deassert the write enable signal.

	LCD_WR_GPIO_PORT->BSRR = LCD_WR_PIN;//"1"

    // Deassert the RS signal.

	LCD_RS_GPIO_PORT->BSRR = LCD_RS_PIN;//"1"

	LCD_CS_GPIO_PORT->BSRR = LCD_CS_PIN;//CS="1"

}

#endif



void

Kentec320x240x16_SSD2119Init(void)

{

    unsigned long ulCount;



    // Enter sleep mode (if we are not already there).

    WriteCommand(0x10);

    WriteData(0x0001);

    // Set initial power parameters.

    WriteCommand(0x1E);

    WriteData(0x00B2);

    WriteCommand(0x28);

    WriteData(0x0006);

    // Start the oscillator.

    WriteCommand(0x00);

    WriteData(0x0001);

    // Set pixel format and basic display orientation (scanning direction).

    WriteCommand(0x01);

    WriteData(0x30EF);

    WriteCommand(0x02);

    WriteData(0x0600);

    // Exit sleep mode.

    WriteCommand(0x10);

    WriteData(0x0000);

    // Delay 30mS

	Delay(30);

    // Configure pixel color format and MCU interface parameters.

    WriteCommand(0x11);

    WriteData(0x6830);

    // Set analog parameters.

    WriteCommand(0x12);

    WriteData(0x0999);

    WriteCommand(0x26);

    WriteData(0x3800);

    // Enable the display.

    WriteCommand(0x07);

    WriteData(0x0033);

    // Set VCIX2 voltage to 6.1V.

    WriteCommand(0x0C);

    WriteData(0x0005);

    // Configure gamma correction.

    WriteCommand(0x30);

    WriteData(0x0000);

    WriteCommand(0x31);

    WriteData(0x0303);

    WriteCommand(0x32);

    WriteData(0x0407);

    WriteCommand(0x33);

    WriteData(0x0301);

    WriteCommand(0x34);

    WriteData(0x0301);

    WriteCommand(0x35);

    WriteData(0x0403);

    WriteCommand(0x36);

    WriteData(0x0707);

    WriteCommand(0x37);

    WriteData(0x0400);

    WriteCommand(0x38);

    WriteData(0x0a00);

    WriteCommand(0x39);

    WriteData(0x1000);

    // Configure Vlcd63 and VCOMl.

    WriteCommand(0x0D);

    WriteData(0x000A);

    WriteCommand(0x0E);

    WriteData(0x2E00);

    // Set the display size and ensure that the GRAM window is set to allow

    // access to the full display buffer.

    WriteCommand(0x44);

    WriteData((LCD_VERTICAL_MAX-1) << 8);

    WriteCommand(0x45);

    WriteData(0x0000);

    WriteCommand(0x46);

    WriteData(LCD_HORIZONTAL_MAX-1);

    WriteCommand(0x4E);

    WriteData(0x00);

    WriteCommand(0x4F);

    WriteData(0x00);

    // Clear the contents of the display buffer.

    WriteCommand(0x22);

    for(ulCount = 0; ulCount < (320 * 240); ulCount++)

    {   WriteData(0x0000);    }

}



/**

  * @brief  Turns selected LED On.

  * @param  Led: Specifies the Led to be set on. 

  *   This parameter can be one of following parameters:

  *     @arg LED3

  *     @arg LED4  

  * @retval None

  */

void STM32vldiscovery_LEDOn(Led_TypeDef Led)

{

  GPIO_PORT[Led]->BSRR = GPIO_PIN[Led];   

}



/**

  * @brief  Turns selected LED Off.

  * @param  Led: Specifies the Led to be set off. 

  *   This parameter can be one of following parameters:

  *     @arg LED3

  *     @arg LED4 

  * @retval None

  */

void STM32vldiscovery_LEDOff(Led_TypeDef Led)

{

  GPIO_PORT[Led]->BRR = GPIO_PIN[Led];   

}



/**					

  * @brief  Toggles the selected LED.

  * @param  Led: Specifies the Led to be toggled. 

  *   This parameter can be one of following parameters:

  *     @arg LED3

  *     @arg LED4  

  * @retval None

  */

void STM32vldiscovery_LEDToggle(Led_TypeDef Led)

{

  GPIO_PORT[Led]->ODR ^= GPIO_PIN[Led];

}



/**

  * @brief  Configures Button GPIO and EXTI Line.

  * @param  Button: Specifies the Button to be configured.

  *   This parameter can be one of following parameters:   

  *     @arg BUTTON_USER: USER Push Button 

  * @param  Button_Mode: Specifies Button mode.

  *   This parameter can be one of following parameters:   

  *     @arg BUTTON_MODE_GPIO: Button will be used as simple IO 

  *     @arg BUTTON_MODE_EXTI: Button will be connected to EXTI line with interrupt

  *                     generation capability  

  * @retval None

  */

void STM32vldiscovery_PBInit(Button_TypeDef Button, ButtonMode_TypeDef Button_Mode)

{

  GPIO_InitTypeDef GPIO_InitStructure;

  EXTI_InitTypeDef EXTI_InitStructure;

  NVIC_InitTypeDef NVIC_InitStructure;



  /* Enable the BUTTON Clock */

  RCC_APB2PeriphClockCmd(BUTTON_CLK[Button] | RCC_APB2Periph_AFIO, ENABLE);



  /* Configure Button pin as input floating */

  GPIO_InitStructure.GPIO_Mode = GPIO_Mode_IN_FLOATING;

  GPIO_InitStructure.GPIO_Pin = BUTTON_PIN[Button];

  GPIO_Init(BUTTON_PORT[Button], &GPIO_InitStructure);



  if (Button_Mode == BUTTON_MODE_EXTI)

  {

    /* Connect Button EXTI Line to Button GPIO Pin */

    GPIO_EXTILineConfig(BUTTON_PORT_SOURCE[Button], BUTTON_PIN_SOURCE[Button]);



    /* Configure Button EXTI line */

    EXTI_InitStructure.EXTI_Line = BUTTON_EXTI_LINE[Button];

    EXTI_InitStructure.EXTI_Mode = EXTI_Mode_Interrupt;



    EXTI_InitStructure.EXTI_Trigger = EXTI_Trigger_Rising;  



    EXTI_InitStructure.EXTI_LineCmd = ENABLE;

    EXTI_Init(&EXTI_InitStructure);



    /* Enable and set Button EXTI Interrupt to the lowest priority */

    NVIC_InitStructure.NVIC_IRQChannel = BUTTON_IRQn[Button];

    NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority = 0x0F;

    NVIC_InitStructure.NVIC_IRQChannelSubPriority = 0x0F;

    NVIC_InitStructure.NVIC_IRQChannelCmd = ENABLE;



    NVIC_Init(&NVIC_InitStructure); 

  }

}



/**

  * @brief  Returns the selected Button state.

  * @param  Button: Specifies the Button to be checked.

  *   This parameter can be one of following parameters:    

  *     @arg BUTTON_USER: USER Push Button 

  * @retval The Button GPIO pin value.

  */

uint32_t STM32vldiscovery_PBGetState(Button_TypeDef Button)

{

  return GPIO_ReadInputDataBit(BUTTON_PORT[Button], BUTTON_PIN[Button]);

}



/**

  * @}

  */ 



/**

  * @}

  */ 





/**

  * @}

  */ 



/**

  * @}

  */ 



/**

  * @}

  */

    

/******************* (C) COPYRIGHT 2010 STMicroelectronics *****END OF FILE****/

//============================================================================

void LCD_ram_addr(long unsigned int x,long unsigned int y)

{	WriteCommand(0x004E);WriteData(x);

	WriteCommand(0x004F);WriteData(y);

	WriteCommand(0x0022);

}

void Checker(unsigned int param1) //Full on,off,checkerboard,bar

{	unsigned int l=LCD_HORIZONTAL_MAX,w;

	//Set_address();

	LCD_ram_addr(0,0);

	while(l--)	{  for(w=0;w<LCD_VERTICAL_MAX;w++)WriteData(param1);	}

}



//============================================================================

void Pixel(unsigned int x, unsigned int y, unsigned int d_color)

{	LCD_ram_addr(x,y);    	

	WriteData(d_color);

}



//============================================================================

void Line(unsigned int x1,unsigned int y1,unsigned int x2,unsigned int y2, unsigned int d_color)

{   unsigned int x,y; 

	int d_x,d_y;//d_x=x2-x1;d_y=y2-y1;

	int err=0;

	unsigned char temp=0;

	if(y2<y1){	x=x1;y=y1;x1=x2;y1=y2;x2=x;y2=y;	}

	d_y=y2-y1;

	if(d_y==0)

	{	if(x1>x2)

		{	x=x1;x1=x2;x2=x;

		}

		for( x=x1;x<=x2;x++ )	Pixel(x,y1, d_color);

    }

    else

    {	if(x2>=x1)

		{	temp=1;d_x=x2-x1;}

		else d_x=x1-x2;

	    x=x1;y=y1;Pixel(x,y, d_color);

		if(temp&&(d_y<=d_x))

			while(x!=x2)

		    {	if(err<0){x=x+1;err=err+(y2-y);}

				else {x=x+1;y=y+1;err=err+(y2-y)-(x2-x);}

				Pixel(x,y, d_color);

		}

	    else if(temp&&(d_y>d_x))

	        while(y!=y2)

            {	d_x=x2-x;d_y=y2-y; 

	            if(err<0){x=x+1;y=y+1;err=err+d_y-d_x;}

	            else {y=y+1;err=err-d_x;}

	            Pixel(x,y, d_color);

            }



    	else if(!temp&&(d_y<=d_x))

	        while(x!=x2)

            {	d_x=x-x2;d_y=y2-y; 

	            if(err<0){x=x-1;err=err+d_y;}

	            else {x=x-1;y=y+1;err=err+d_y-d_x;}

	            Pixel(x,y, d_color);

            }

	    else if(!temp &&(d_y>d_x))

	        while(y!=y2)

            {	d_x=x-x2;d_y=y2-y; 

	            if(err<0){x=x-1;y=y+1;err=err+d_y-d_x;}

	            else {y=y+1;err=err-d_x;}

	            Pixel(x,y, d_color);

            }

        }    

} 



//============================================================================

//============================================================================

//*****************************************************************************

//

//! Draws a circle.

//!

//! \param pContext is a pointer to the drawing context to use.

//! \param lX is the X coordinate of the center of the circle.

//! \param lY is the Y coordinate of the center of the circle.

//! \param lRadius is the radius of the circle.

//!

//! This function draws a circle, utilizing the Bresenham circle drawing

//! algorithm.  The extent of the circle is from \e lX - \e lRadius to \e lX +

//! \e lRadius and \e lY - \e lRadius to \e lY + \e lRadius, inclusive.

//!

//! \return None.

//

//*****************************************************************************

void

GrCircleDraw(long lX, long lY, long lRadius, unsigned int d_color)

{

    long lA, lB, lD, lX1, lY1;



    //

    // Check the arguments.

    //

//    ASSERT(pContext);



    //

    // Initialize the variables that control the Bresenham circle drawing

    // algorithm.

    //

    lA = 0;

    lB = lRadius;

    lD = 3 - (2 * lRadius);



    //

    // Loop until the A delta is greater than the B delta, meaning that the

    // entire circle has been drawn.

    //

    while(lA <= lB)

    {

        //

        // Determine the row when subtracting the A delta.

        //

        lY1 = lY - lA;



        //

        // See if this row is within the clipping region.

        //

        if((lY1 >= 0) &&

           (lY1 <= VDP))

        {

            //

            // Determine the column when subtracting the B delta.

            //

            lX1 = lX - lB;



            //

            // If this column is within the clipping region, then draw a pixel

            // at that position.

            //

            if((lX1 >= 0) &&

               (lX1 <= HDP))

            {

                Pixel(lX1, lY1, d_color);

            }



            //

            // Determine the column when adding the B delta.

            //

            lX1 = lX + lB;



            //

            // If this column is within the clipping region, then draw a pixel

            // at that position.

            //

            if((lX1 >= 0) &&

               (lX1 <= HDP))

            {

                Pixel(lX1, lY1, d_color);

            }

        }



        //

        // Determine the row when adding the A delta.

        //

        lY1 = lY + lA;



        //

        // See if this row is within the clipping region, and the A delta is

        // not zero (otherwise, it will be the same row as when the A delta was

        // subtracted).

        //

        if((lY1 >= 0) &&

           (lY1 <= VDP) &&

           (lA != 0))

        {

            //

            // Determine the column when subtracting the B delta.

            //

            lX1 = lX - lB;



            //

            // If this column is within the clipping region, then draw a pixel

            // at that position.

            //

            if((lX1 >= 0) &&

               (lX1 <= HDP))

            {

                Pixel(lX1, lY1, d_color);

            }



            //

            // Determine the column when adding the B delta.

            //

            lX1 = lX + lB;



            //

            // If this column is within the clipping region, then draw a pixel

            // at that position.

            //

            if((lX1 >= 0) &&

               (lX1 <= HDP))

            {

                Pixel(lX1, lY1, d_color);

            }

        }



        //

        // Only draw the complementary pixels if the A and B deltas are

        // different (otherwise, they describe the same set of pixels).

        //

        if(lA != lB)

        {

            //

            // Determine the row when subtracting the B delta.

            //

            lY1 = lY - lB;



            //

            // See if this row is within the clipping region.

            //

            if((lY1 >= 0) &&

               (lY1 <= VDP))

            {

                //

                // Determine the column when subtracting the a delta.

                //

                lX1 = lX - lA;



                //

                // If this column is within the clipping region, then draw a

                // pixel at that position.

                //

                if((lX1 >= 0) &&

                   (lX1 <= HDP))

                {

                    Pixel(lX1, lY1, d_color);

                }



                //

                // Only draw the mirrored pixel if the A delta is non-zero

                // (otherwise, it will be the same pixel).

                //

                if(lA != 0)

                {

                    //

                    // Determine the column when adding the A delta.

                    //

                    lX1 = lX + lA;



                    //

                    // If this column is within the clipping region, then draw

                    // a pixel at that position.

                    //

                    if((lX1 >= 0) &&

                       (lX1 <= HDP))

                    {

                        Pixel(lX1, lY1, d_color);

                    }

                }

            }



            //

            // Determine the row when adding the B delta.

            //

            lY1 = lY + lB;



            //

            // See if this row is within the clipping region.

            //

            if((lY1 >= 0) &&

               (lY1 <= VDP))

            {

                //

                // Determine the column when subtracting the A delta.

                //

                lX1 = lX - lA;



                //

                // If this column is within the clipping region, then draw a

                // pixel at that position.

                //

                if((lX1 >= 0) &&

                   (lX1 <= HDP))

                {

                    Pixel(lX1, lY1, d_color);

                }



                //

                // Only draw the mirrored pixel if the A delta is non-zero

                // (otherwise, it will be the same pixel).

                //

                if(lA != 0)

                {

                    //

                    // Determine the column when adding the A delta.

                    //

                    lX1 = lX + lA;



                    //

                    // If this column is within the clipping region, then draw

                    // a pixel at that position.

                    //

                    if((lX1 >= 0) &&

                       (lX1 <= HDP))

                    {

                        Pixel(lX1, lY1, d_color);

                    }

                }

            }

        }



        //

        // See if the error term is negative.

        //

        if(lD < 0)

        {

            //

            // Since the error term is negative, adjust it based on a move in

            // only the A delta.

            //

            lD += (4 * lA) + 6;

        }

        else

        {

            //

            // Since the error term is non-negative, adjust it based on a move

            // in both the A and B deltas.

            //

            lD += (4 * (lA - lB)) + 10;



            //

            // Decrement the B delta.

            //

            lB -= 1;

        }



        //

        // Increment the A delta.

        //

        lA++;

    }

}



void GrCircleFill(long lX, long lY, long lRadius, unsigned int d_color)

{

    long lA, lB, lD, lX1, lX2, lY1;



    //

    // Check the arguments.

    //

//    ASSERT(pContext);



    //

    // Initialize the variables that control the Bresenham circle drawing

    // algorithm.

    //

    lA = 0;

    lB = lRadius;

    lD = 3 - (2 * lRadius);



    //

    // Loop until the A delta is greater than the B delta, meaning that the

    // entire circle has been filled.

    //

    while(lA <= lB)

    {

        //

        // Determine the row when subtracting the A delta.

        //

        lY1 = lY - lA;



        //

        // See if this row is within the clipping region.

        //

        if((lY1 >= 0) &&

           (lY1 <= VDP))

        {

            //

            // Determine the column when subtracting the B delta, and move it

            // to the left edge of the clipping region if it is to the left of

            // the clipping region.

            //

            lX1 = lX - lB;

            if(lX1 < 0)

            {

                lX1 = 0;

            }



            //

            // Determine the column when adding the B delta, and move it to the

            // right edge of the clipping region if it is to the right of the

            // clipping region.

            //

            lX2 = lX + lB;

            if(lX2 > HDP)

            {

                lX2 = HDP;

            }



            //

            // Draw a horizontal line if this portion of the circle is within

            // the clipping region.

            //

            if(lX1 <= lX2)

            {

                Line(lX1, lY1, lX2, lY1, d_color);

            }

        }



        //

        // Determine the row when adding the A delta.

        //

        lY1 = lY + lA;



        //

        // See if this row is within the clipping region, and the A delta is

        // not zero (otherwise, this describes the same row of the circle).

        //

        if((lY1 >= 0) &&

           (lY1 <= VDP) &&

           (lA != 0))

        {

            //

            // Determine the column when subtracting the B delta, and move it

            // to the left edge of the clipping region if it is to the left of

            // the clipping region.

            //

            lX1 = lX - lB;

            if(lX1 < 0)

            {

                lX1 = 0;

            }



            //

            // Determine the column when adding the B delta, and move it to the

            // right edge of the clipping region if it is to the right of the

            // clipping region.

            //

            lX2 = lX + lB;

            if(lX2 > HDP)

            {

                lX2 = HDP;

            }



            //

            // Draw a horizontal line if this portion of the circle is within

            // the clipping region.

            //

            if(lX1 <= lX2)

            {

                Line(lX1, lY1, lX2, lY1, d_color);

            }

        }



        //

        // Only draw the complementary lines if the B delta is about to change

        // and the A and B delta are different (otherwise, they describe the

        // same set of pixels).

        //

        if((lD >= 0) && (lA != lB))

        {

            //

            // Determine the row when subtracting the B delta.

            //

            lY1 = lY - lB;



            //

            // See if this row is within the clipping region.

            //

            if((lY1 >= 0) &&

               (lY1 <= VDP))

            {

                //

                // Determine the column when subtracting the A delta, and move

                // it to the left edge of the clipping regino if it is to the

                // left of the clipping region.

                //

                lX1 = lX - lA;

                if(lX1 < 0)

                {

                    lX1 = 0;

                }



                //

                // Determine the column when adding the A delta, and move it to

                // the right edge of the clipping region if it is to the right

                // of the clipping region.

                //

                lX2 = lX + lA;

                if(lX2 > HDP)

                {

                    lX2 = HDP;

                }



                //

                // Draw a horizontal line if this portion of the circle is

                // within the clipping region.

                //

                if(lX1 <= lX2)

                {

                    Line(lX1, lY1, lX2, lY1, d_color);

                }

            }



            //

            // Determine the row when adding the B delta.

            //

            lY1 = lY + lB;



            //

            // See if this row is within the clipping region.

            //

            if((lY1 >= 0) &&

               (lY1 <= VDP))

            {

                //

                // Determine the column when subtracting the A delta, and move

                // it to the left edge of the clipping region if it is to the

                // left of the clipping region.

                //

                lX1 = lX - lA;

                if(lX1 < 0)

                {

                    lX1 = 0;

                }



                //

                // Determine the column when adding the A delta, and move it to

                // the right edge of the clipping region if it is to the right

                // of the clipping region.

                //

                lX2 = lX + lA;

                if(lX2 > HDP)

                {

                    lX2 = HDP;

                }



                //

                // Draw a horizontal line if this portion of the circle is

                // within the clipping region.

                //

                if(lX1 <= lX2)

                {

                    Line(lX1, lY1, lX2, lY1, d_color);

                }

            }

        }



        //

        // See if the error term is negative.

        //

        if(lD < 0)

        {

            //

            // Since the error term is negative, adjust it based on a move in

            // only the A delta.

            //

            lD += (4 * lA) + 6;

        }

        else

        {

            //

            // Since the error term is non-negative, adjust it based on a move

            // in both the A and B deltas.

            //

            lD += (4 * (lA - lB)) + 10;



            //

            // Decrement the B delta.

            //

            lB -= 1;

        }



        //

        // Increment the A delta.

        //

        lA++;

    }

}





//-----------------------------------------------------------------------------

// End Of File

//-----------------------------------------------------------------------------
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/**

  ******************************************************************************

  * @file    STM32vldiscoveryLCD.h

  * @modified by:  MF Zou, Kentec Display

  * @version V1.0.0

  * @date    07/13/2011

  * @brief   Header file for STM32vldiscoveryLCD.c module.

  ******************************************************************************

  */ 

  

/* Define to prevent recursive inclusion -------------------------------------*/

#ifndef __STM32F100_Dicovery_H

#define __STM32F100_Dicovery_H



#ifdef __cplusplus

 extern "C" {

#endif 



/* Includes ------------------------------------------------------------------*/

#include "STM32f10x.h"



/** @addtogroup Utilities

  * @{

  */ 

  

/** @addtogroup STM32vldiscovery

  * @{

  */ 



/** @defgroup STM32vldiscovery_Abstraction_Layer

  * @{

  */  



/** @defgroup STM32vldiscovery_HARDWARE_RESOURCES

  * @{

  */

  

/** @defgroup STM32vldiscovery_Exported_Types

  * @{

  */

typedef enum 

{

  LED3 = 0,

  LED4 = 1

} Led_TypeDef;



typedef enum 

{  

  BUTTON_USER = 0

} Button_TypeDef;



typedef enum 

{  

  BUTTON_MODE_GPIO = 0,

  BUTTON_MODE_EXTI = 1

} ButtonMode_TypeDef;              



/** 

  * @brief  STM32F100 Button Defines Legacy  

  */ 



#define Button_USER          BUTTON_USER

#define Mode_GPIO            BUTTON_MODE_GPIO

#define Mode_EXTI            BUTTON_MODE_EXTI

#define Button_Mode_TypeDef  ButtonMode_TypeDef





/** @addtogroup STM32vldiscovery_LOW_LEVEL_LED

  * @{

  */

#define LEDn                             2

#define LED3_PIN                         GPIO_Pin_9  

#define LED3_GPIO_PORT                   GPIOC

#define LED3_GPIO_CLK                    RCC_APB2Periph_GPIOC  



#define LED4_PIN                         GPIO_Pin_8  

#define LED4_GPIO_PORT                   GPIOC

#define LED4_GPIO_CLK                    RCC_APB2Periph_GPIOC



#define LCD_CTLn						 5

#define LCD_RST_PIN                      GPIO_Pin_12

#define LCD_RST_GPIO_PORT                GPIOC

#define LCD_RST_GPIO_CLK                 RCC_APB2Periph_GPIOC



#define LCD_CS_PIN                       GPIO_Pin_11

#define LCD_CS_GPIO_PORT                 GPIOC

#define LCD_CS_GPIO_CLK                  RCC_APB2Periph_GPIOC  



#define LCD_RS_PIN                       GPIO_Pin_10

#define LCD_RS_GPIO_PORT                 GPIOC

#define LCD_RS_GPIO_CLK                  RCC_APB2Periph_GPIOC  



#define LCD_WR_PIN                       GPIO_Pin_1

#define LCD_WR_GPIO_PORT                 GPIOB

#define LCD_WR_GPIO_CLK                  RCC_APB2Periph_GPIOB



#define LCD_RD_PIN                       GPIO_Pin_0

#define LCD_RD_GPIO_PORT                 GPIOB

#define LCD_RD_GPIO_CLK                  RCC_APB2Periph_GPIOB



#define LCD_DATA_H_GPIO_PORT             GPIOB//[15:8]

#define LCD_DATA_H_GPIO_CLK              RCC_APB2Periph_GPIOB



#define LCD_DATA_L_GPIO_PORT             GPIOC//[7:0]

#define LCD_DATA_L_GPIO_CLK              RCC_APB2Periph_GPIOB



#define LCD_SPCLK_PIN                    GPIO_Pin_5

#define LCD_SPCLK_GPIO_PORT              GPIOA

#define LCD_SPCLK_GPIO_CLK               RCC_APB2Periph_GPIOA



#define LCD_SPDAT_PIN                    GPIO_Pin_7

#define LCD_SPDAT_GPIO_PORT              GPIOA

#define LCD_SPDAT_GPIO_CLK               RCC_APB2Periph_GPIOA



/**

  * @}

  */ 

  

/** @addtogroup STM32vldiscovery_LOW_LEVEL_BUTTON

  * @{

  */  

#define BUTTONn                          1



/* * @brief USER push-button

 */

#define USER_BUTTON_PIN                   GPIO_Pin_0

#define USER_BUTTON_GPIO_PORT             GPIOA

#define USER_BUTTON_GPIO_CLK              RCC_APB2Periph_GPIOA

#define USER_BUTTON_EXTI_PORT_SOURCE      GPIO_PortSourceGPIOA

#define USER_BUTTON_EXTI_PIN_SOURCE       GPIO_PinSource0

#define USER_BUTTON_EXTI_LINE             EXTI_Line0

#define USER_BUTTON_EXTI_IRQn             EXTI0_IRQn



/**

  * @}

  */ 



/** @defgroup STM32vldiscovery_LOW_LEVEL__Exported_Functions

  * @{

  */ 

void STM32vldiscovery_LEDInit(Led_TypeDef Led);

void STM32vldiscovery_LCD_PIN_Init(void);

void Kentec320x240x16_SSD2119Init(void);

void LCD_ram_addr(long unsigned int x,long unsigned int y);

void standard_window_BW(unsigned int x,unsigned int y,unsigned int dx,unsigned int dy,unsigned char *ptr);

void Checker(unsigned int param1); //Full on,off,checkerboard,bar

void Pixel(unsigned int x, unsigned int y, unsigned int d_color);

void Line(unsigned int x1,unsigned int y1,unsigned int x2,unsigned int y2, unsigned int d_color);

void GrCircleDraw(long lX, long lY, long lRadius, unsigned int d_color);

void GrCircleFill(long lX, long lY, long lRadius, unsigned int d_color);

void STM32vldiscovery_LEDOn(Led_TypeDef Led);

void STM32vldiscovery_LEDOff(Led_TypeDef Led);

void STM32vldiscovery_LEDToggle(Led_TypeDef Led);

void STM32vldiscovery_PBInit(Button_TypeDef Button, ButtonMode_TypeDef Button_Mode);

uint32_t STM32vldiscovery_PBGetState(Button_TypeDef Button);



/**

  * @}

  */ 

    

#ifdef __cplusplus

}

#endif





#endif /* __STM32vldiscovery_H */



/**

  * @}

  */ 



/**

  * @}

  */  



/**

  * @}

  */

  

/******************* (C) COPYRIGHT 2010 STMicroelectronics *****END OF FILE****/
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