Rev.: 01

EM-AT91SAM3U LCD Interface Expansion Board
(EB-AT91SAM 3U-LCD) User Guide

1 EB-AT91SAM3U-LCD Overview
The EB-AT91SAM3U-LCD is an extension board for the EM-AT91SAM3U Development Board (see Figure 1).

Figure 1. LCD connector expansion board for EM-AT91SAM3U

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: KT0DWN2-V1-FF;
9.0 inch: K9ODWN2-V1-FF).

2 EB-AT91SAM3U-LCD Dimensions
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Figure 2. Outline Dimensions (Top) Figure 2. LCD connector Location (Bottom)
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3 EB-AT91SAM3U-LCD Interface

Table 1. Main Interface Signal (40pin header connect to EM-AT91SAM3U MCU board)

Pin Symbol Description
1 Cs Chip select signal for LCD
2 RS Command/Data control signal for LCD
3 WR Write control signal for LCD
4 RD Read control signal for LCD
5 DO Data bit 0, default connected to GND on MCU board
6~13 D1~D8 Lower 8-bit data bus
14 D9 Data bit 9, default connected to GND on MCU board
15~22 D10~D17 Upper 8-bit data bus
23,24 GND Ground (0V)
25 Reset Reset input signal for LCD
26 BL_ON Backlight control input, “H”: ON, “L": OFF, PWM for dimming control
27,28 GND Ground (0V)
29 XR
30 YU
Reserved for 4-wire resistor touch screen terminal
31 XL
32 YD
33,34 GND Ground (0V)
35, 36 3.3V Power Supply (3.3V)

Table 2. LCD Interface Signal (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)
11~13 NC No Connection
14 Reset Reset input signal for LCD
15 CsS 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
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Continued Table 2, LCD Interface Signal (60pin ZIF connector to LCD module)

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)

4 Schematics
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Figure 3. Expansion board schematic
5 LCD driver code examples
Bellow attachment is the source code for the K350QVG-V2-F.
NO. Document Attachment
1 Source code package g 04
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/******************** (C) COPYRIGHT 2009 Embest Info&Tech Co.,LTD. ********************

* File Name          : SSD2119.c

* Modified by        : MF Zou, Kentec Display

* Date First Issued  : 25/06/2011

* Description        : SSD2119 program body

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

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

* History:

* 25/06/2011: V1.0

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

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

/// \unit

///

/// !Purpose

/// 

/// SSD2119 driver

/// 

/// !Usage

/// 

/// Explanation on the usage of the code made available through the header file.

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



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

//         Headers

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

#include <board.h>

#include <stdio.h>



#ifdef BOARD_LCD_SSD2119



#include "SSD2119.h"



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

//         Types

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

typedef volatile unsigned short REG16;



void LCDD_Fill(void *pBuffer, unsigned int color);

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

//         Definitions

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

/// LCD index register address

#define LCD_IR(baseAddr) (*((REG16 *)(baseAddr)))

/// LCD status register address

#define LCD_SR(baseAddr) (*((REG16 *)(baseAddr)))

/// LCD data address

#define LCD_D(baseAddr)  (*((REG16 *)((unsigned int)(baseAddr) + BOARD_LCD_RS)))



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

//         External functions

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

// External delay 1 ms function

extern void DelayMS(unsigned int ms);

#define Delay(ms) DelayMS(ms)



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

//         Global functions

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



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

/// Write data to LCD Register.

/// \param pLcdBase   LCD base address.

/// \param reg        Register address.

/// \param data       Data to be written.

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

void LCD_WriteReg(void *pLcdBase, unsigned char reg, unsigned short data)

{

    LCD_IR(pLcdBase) = reg;

    LCD_D(pLcdBase)  = data;

}



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

/// Read data from LCD Register.

/// \param pLcdBase   LCD base address.

/// \param reg        Register address.

/// \return data      Data to be read.

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

unsigned short LCD_ReadReg(void *pLcdBase, unsigned char reg)

{

    LCD_IR(pLcdBase) = reg;

    return LCD_D(pLcdBase);

}



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

/// Read LCD status Register.

/// \param pLcdBase   LCD base address.

/// \param reg        Register address.

/// \return data      Status Data.

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

unsigned short LCD_ReadStatus(void *pLcdBase)

{

    return LCD_SR(pLcdBase);

}



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

/// Prepare to write GRAM data.

/// \param pLcdBase   LCD base address.

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

void LCD_WriteRAM_Prepare(void *pLcdBase)

{

    LCD_IR(pLcdBase) = 0x22;

}



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

/// Write data to LCD GRAM.

/// \param pLcdBase   LCD base address.

/// \param color      16-bits RGB color.

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

void LCD_WriteRAM(void *pLcdBase, unsigned short color)

{

    // Write 16-bit GRAM Reg

    LCD_D(pLcdBase) = color;

}



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

/// Read GRAM data.

/// \param pLcdBase   LCD base address.

/// \return           16-bits RGB color.

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

unsigned short LCD_ReadRAM(void *pLcdBase)

{

    // Read 16-bit GRAM Reg

    return LCD_D(pLcdBase);

}



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

/// Dump register data.

/// \param pLcdBase   LCD base address.

/// \param startAddr  Register start address.

/// \param endAddr    Register end address.

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

void LCD_DumpReg(void *pLcdBase, unsigned char startAddr, unsigned char endAddr)

{

    unsigned short tmp;

    unsigned char addr;



    for (addr = startAddr; addr <= endAddr; addr++) {



        tmp = LCD_ReadReg(pLcdBase, addr);

        printf("LCD.r 0x%x = 0x%x\n\r", addr, tmp);

    }

}



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

/// Initialize the LCD controller.

/// \param pLcdBase   LCD base address.

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

void LCD_Initialize(void *pLcdBase)

{

	unsigned long fill;





    LCD_WriteReg(pLcdBase, 0x10,0x0001); // 

    LCD_WriteReg(pLcdBase, 0x1E,0x00B2); // 

	LCD_WriteReg(pLcdBase, 0x28,0x0006); //

    LCD_WriteReg(pLcdBase, 0x00,0x0001); //

    LCD_WriteReg(pLcdBase, 0x01,0x32EF); // BT=0100

    LCD_WriteReg(pLcdBase, 0x02,0x0600); // VC1=111

    LCD_WriteReg(pLcdBase, 0x10,0x0000); // VC3=000

    Delay(30);

	LCD_WriteReg(pLcdBase, 0x11,0x6838); // VRH=0100

    LCD_WriteReg(pLcdBase, 0x12,0x0999); // AP=100

    LCD_WriteReg(pLcdBase, 0x26,0x3800); // GASENB=0, PON=1, DK=0, XDK=0, DDVDH_TRI=0, STB=0

    LCD_WriteReg(pLcdBase, 0x07,0x0033); // Set VCOMG=1

    LCD_WriteReg(pLcdBase, 0x0C,0x0005);



    LCD_WriteReg(pLcdBase, 0x30,0x0000);

    LCD_WriteReg(pLcdBase, 0x31,0x0303);

    LCD_WriteReg(pLcdBase, 0x32,0x0407);

    LCD_WriteReg(pLcdBase, 0x33,0x0301);

    LCD_WriteReg(pLcdBase, 0x34,0x0301);

    LCD_WriteReg(pLcdBase, 0x35,0x0403);

    LCD_WriteReg(pLcdBase, 0x36,0x0707);

    LCD_WriteReg(pLcdBase, 0x37,0x0400);

    LCD_WriteReg(pLcdBase, 0x3A,0x0a00);

    LCD_WriteReg(pLcdBase, 0x3B,0x1000);



    LCD_WriteReg(pLcdBase, 0x0D,0x000A);

    LCD_WriteReg(pLcdBase, 0x0E,0x2E00);



    //240x320 window setting

    LCD_WriteReg(pLcdBase, 0x44,0xEF00); // Column address start2

    LCD_WriteReg(pLcdBase, 0x45,0x0000); // Column address start1

    LCD_WriteReg(pLcdBase, 0x46,0x013F); // Column address end2

    LCD_WriteReg(pLcdBase, 0x4E,0x0000); // Column address end1

    LCD_WriteReg(pLcdBase, 0x4F,0x0000); // Row address start2

    

	LCD_IR(pLcdBase) = 0x22;

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

	{	LCD_D(pLcdBase) = 0xF800;

	}

	//while(1);;

}



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

/// Turn on the LCD.

/// \param pLcdBase   LCD base address.

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

void LCD_On(void *pLcdBase)

{

    // Display ON Setting

    LCD_WriteReg(pLcdBase, 0x07,0x0021); //

    LCD_WriteReg(pLcdBase, 0x00,0x0001); //

	LCD_WriteReg(pLcdBase, 0x07,0x0023); //

	LCD_WriteReg(pLcdBase, 0x10,0x0000); //

    Delay(30);

	LCD_WriteReg(pLcdBase, 0x07,0x0033); //

	LCD_WriteReg(pLcdBase, 0x11,0x6838); //

	LCD_WriteReg(pLcdBase, 0x02,0x0600); //

    

}



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

/// Turn off the LCD.

/// \param pLcdBase   LCD base address.

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

void LCD_Off(void *pLcdBase)

{

    LCD_WriteReg(pLcdBase, 0x10,0x0001); // 

    LCD_WriteReg(pLcdBase, 0x07,0x0000); //

	Delay(50);

}



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

/// Set cursor of LCD srceen.

/// \param pLcdBase   LCD base address.

/// \param x          X-coordinate of upper-left corner on LCD.

/// \param y          Y-coordinate of upper-left corner on LCD.

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

void LCD_SetCursor(void *pLcdBase, unsigned short x, unsigned short y)

{

   /* unsigned char x1, x2, y1, y2;



    x1 = x & 0xff;

    x2 = (x & 0xff00) >>8;

    y1 = y & 0xff;

    y2 = (y & 0xff00) >>8;

    */LCD_WriteReg(pLcdBase, 0x4F,x); // Column address end1

    LCD_WriteReg(pLcdBase, 0x4E,y); // Row address start2

    

}

#endif //#ifdef BOARD_LCD_SSD2119
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/******************** (C) COPYRIGHT 2009 Embest Info&Tech Co.,LTD. ********************

* File Name          : draw_SSD2119.c

* Modified By        : MF Zou, Kentec Display

* Date First Issued  : 25/06/2011

* Description        : draw_SSD2119 program body

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

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

* History:

* 25/06/2011: V1.0

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



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

//         Headers

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



#include "draw.h"

#include "font.h"

#include "board.h"

#include "assert.h"

#include "SSD2119.h"



#include <string.h>



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

//         Global functions

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



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

/// Fills the given LCD buffer with a particular color.

/// Only works in 24-bits packed mode for now.

/// \param pBuffer  LCD buffer to fill.

/// \param color  Fill color.

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

void LCDD_Fill(void *pBuffer, unsigned int color)

{

    unsigned int i;

    unsigned short color16 = RGB24ToRGB16(color);





    LCD_SetCursor((void *)BOARD_LCD_BASE, 0, 0);

    LCD_WriteRAM_Prepare((void *)BOARD_LCD_BASE);

    for (i = 0; i < (BOARD_LCD_WIDTH * BOARD_LCD_HEIGHT); i++) {



        LCD_WriteRAM((void *)BOARD_LCD_BASE, color16);

    }

}



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

/// Sets the specified pixel to the given color.

/// !!! Only works in 24-bits packed mode for now. !!!

/// \param pBuffer  LCD buffer to draw on.

/// \param x  X-coordinate of pixel.

/// \param y  Y-coordinate of pixel.

/// \param color  Pixel color.

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

void LCDD_DrawPixel(

    void *pBuffer,

    unsigned int x,

    unsigned int y,

    unsigned int color)

{

    unsigned short color16 = RGB24ToRGB16(color);



    LCD_SetCursor(pBuffer, x, y);

    LCD_WriteRAM_Prepare(pBuffer);

    LCD_WriteRAM(pBuffer, color16);

}



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

/// Draws a rectangle inside a LCD buffer, at the given coordinates.

/// \param pBuffer  LCD buffer to draw on.

/// \param x  X-coordinate of upper-left rectangle corner.

/// \param y  Y-coordinate of upper-left rectangle corner.

/// \param width  Rectangle width in pixels.

/// \param height  Rectangle height in pixels.

/// \param color  Rectangle color.

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

void LCDD_DrawRectangle(

    void *pBuffer,

    unsigned int x,

    unsigned int y,

    unsigned int width,

    unsigned int height,

    unsigned int color)

{

    unsigned int rx, ry;



    for (ry=0; ry < height; ry++) {



        for (rx=0; rx < width; rx++) {



            LCDD_DrawPixel(pBuffer, x+rx, y+ry, color);

        }

    }

}



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

/// Draws a string inside a LCD buffer, at the given coordinates. Line breaks

/// will be honored.

/// \param pBuffer  Buffer to draw on.

/// \param x  X-coordinate of string top-left corner.

/// \param y  Y-coordinate of string top-left corner.

/// \param pString  String to display.

/// \param color  String color.

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

void LCDD_DrawString(

    void *pBuffer,

    unsigned int x,

    unsigned int y,

    const char *pString,

    unsigned int color)

{

    unsigned xorg = x;



    while (*pString != 0) {

        if (*pString == '\n') {



            y += gFont.height + 2;

            x = xorg;

        }

        else {



            LCDD_DrawChar(pBuffer, x, y, *pString, color);

            x += gFont.width + 2;

        }

        pString++;

    }

}



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

/// Returns the width & height in pixels that a string will occupy on the screen

/// if drawn using LCDD_DrawString.

/// \param pString  String.

/// \param pWidth  Pointer for storing the string width (optional).

/// \param pHeight  Pointer for storing the string height (optional).

/// \return String width in pixels.

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

void LCDD_GetStringSize(

    const char *pString,

    unsigned int *pWidth,

    unsigned int *pHeight)

{

    unsigned int width = 0;

    unsigned int height = gFont.height;



    while (*pString != 0) {



        if (*pString == '\n') {



            height += gFont.height + 2;

        }

        else {



            width += gFont.width + 2;

        }

        pString++;

    }



    if (width > 0) width -= 2;



    if (pWidth) *pWidth = width;

    if (pHeight) *pHeight = height;

}
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/******************** (C) COPYRIGHT 2009 Embest Info&Tech Co.,LTD. ********************

* File Name          : lcdd_SSD2119.c

* Bodified by        : MF Zou, Kentec Display

* Date First Issued  : 25/06/2011

* Description        : lcdd_SSD2119 program body

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

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

* History:

* 25/06/2011: V1.0

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



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

//         Headers

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



#include "lcdd.h"



#include "board.h"

#include "pmc.h"

#include "SSD2119.h"

#include "pio.h"



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

//         Global functions

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



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

/// Initializes the LCD controller.

/// \param pLcdBase   LCD base address.

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

void LCDD_Initialize(void)

{

    const Pin pPins[] = {BOARD_LCD_PINS};

    AT91PS_HSMC4_CS pSMC = AT91C_BASE_HSMC4_CS2;

    unsigned int rMode;



    // Enable pins

    PIO_Configure(pPins, PIO_LISTSIZE(pPins));



    // Enable peripheral clock

    PMC_EnablePeripheral(AT91C_ID_HSMC4);



    // EBI SMC Configuration

    pSMC->HSMC4_SETUP = 0

                    | ((4 <<  0) & AT91C_HSMC4_NWE_SETUP)

                    | ((2 <<  8) & AT91C_HSMC4_NCS_WR_SETUP)

                    | ((4 << 16) & AT91C_HSMC4_NRD_SETUP)

                    | ((2 << 24) & AT91C_HSMC4_NCS_RD_SETUP)

                    ;



    pSMC->HSMC4_PULSE = 0

                    | (( 5 <<  0) & AT91C_HSMC4_NWE_PULSE)

                    | (( 18 <<  8) & AT91C_HSMC4_NCS_WR_PULSE)

                    | (( 5 << 16) & AT91C_HSMC4_NRD_PULSE)

                    | (( 18 << 24) & AT91C_HSMC4_NCS_RD_PULSE)

                    ;



    pSMC->HSMC4_CYCLE = 0

                  | ((22 <<  0) & AT91C_HSMC4_NWE_CYCLE)

                  | ((22 << 16) & AT91C_HSMC4_NRD_CYCLE)

                  ;



    rMode = pSMC->HSMC4_MODE;

    pSMC->HSMC4_MODE = (rMode & ~(AT91C_HSMC4_DBW | AT91C_HSMC4_READ_MODE

                 | AT91C_HSMC4_WRITE_MODE | AT91C_HSMC4_PMEN))

                 | (AT91C_HSMC4_READ_MODE)

                 | (AT91C_HSMC4_WRITE_MODE)

                 | (AT91C_HSMC4_DBW_WIDTH_SIXTEEN_BITS)

                 ;



    // Initialize LCD controller (SSD2119)

    LCD_Initialize((void *)BOARD_LCD_BASE);



    // Set LCD backlight

    LCDD_SetBacklight(25);

}



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

/// Turn on the LCD

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

void LCDD_Start(void)

{

    LCD_On((void *)BOARD_LCD_BASE);

}



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

/// Turn off the LCD

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

void LCDD_Stop(void)

{

    LCD_Off((void *)BOARD_LCD_BASE);

}



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

/// Set the backlight of the LCD.

/// \param level   Backlight brightness level [1..32], 32 is maximum level.

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

void LCDD_SetBacklight (unsigned int level)

{

    unsigned int i;

    const Pin pPins[] = {BOARD_BACKLIGHT_PIN};



    // Enable pins

    PIO_Configure(pPins, PIO_LISTSIZE(pPins));



    // Switch off backlight

    PIO_Clear(pPins);

    i = 600 * (BOARD_MCK / 1000000);    // wait for at least 500us

    while(i--);



    // Set new backlight level

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



        PIO_Set(pPins);

        PIO_Set(pPins);

        PIO_Set(pPins);



        PIO_Clear(pPins);

        PIO_Clear(pPins);

        PIO_Clear(pPins);

    }

    PIO_Set(pPins);

}
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