Rev.: 01

EM-LPC1700 LCD Interface Expansion Board
(EB-LPC1700-LCD) User Guide

1 EB-LPC1700-LCD Overview
The EB-LPC1700-LCD is an extension board for the EM-LPC1700 Development Board (see Figure 1).

Figure 1. LCD connector expansion board for EM-LPC1700
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-LPC1700-LCD Dimensions
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Figure 2. Outline Dimensions (Top) Figure 2. LCD connector Location (Bottom)
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3 EB-LPC1700-LCD Interface

Table 1. Main Interface Signal (40pin header connect to EM-LPC1700 MCU board)

Pin Symbol Description
1 CSs Chip select signal for LCD
2 NC Default connected to GND on MCU board.
3 SCL Serial clock input for LCD
4 NC Default connected to GND on MCU board.
5 Reset Reset input signal for LCD
6~21 D0~D15 16-bit data bus, not used.
22 GND Ground (0V)
23 RS Command/Data select input for LCD
24,25 VDD Power Supply (3.3V)
26, 27 GND Ground (0V)
28 VDD Power Supply (3.3V)
29 NC No connection
30 SDI Serial data input for LCD
31 XL
32 XR
Reserved for 4-wire resistive touch screen
33 YD
34 YU

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 4-wire SPI interface.
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
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/******************************************************************************/

/* GLCD.c: Functions for Graphic LCD (320x240 pixels) driving for NXP LPC17xx */

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

/* This file is part of the uVision/ARM development tools.                    */

/* Copyright (c) 2005-2009 Keil Software. All rights reserved.                */

/* This software may only be used under the terms of a valid, current,        */

/* end user licence from KEIL for a compatible version of KEIL software       */

/* development tools. Nothing else gives you the right to use this software.  */

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



#include <LPC17xx.H>                    /* NXP LPC17xx definitions            */

#include <stdlib.h>

#include <string.h>



#ifndef _GLCD_H

#define _GLCD_H





/*********************** Hardware specific configuration **********************/



/*------------------------- Speed dependant settings -------------------------*/



/* If processor works on high frequency delay has to be increased, it can be 

   increased by factor 2^N by this constant                                   */

#define DELAY_2N    18



/*---------------------- Graphic LCD size definitions ------------------------*/

#define LCD_VERTICAL_MAX 240

#define LCD_HORIZONTAL_MAX 320



#define WIDTH       320                 /* Screen Width (in pixels)           */

#define HEIGHT      240                 /* Screen Hight (in pixels)           */

#define BPP         16                  /* Bits per pixel                     */

#define BYPP        ((BPP+7)/8)         /* Bytes per pixel                    */



/*--------------- Graphic LCD interface hardware definitions -----------------*/



#define SSP_START   (0x70)              /* Start byte for SSP transfer        */

#define SSP_RD      (0x01)              /* WR bit 1 within start              */

#define SSP_WR      (0x00)              /* WR bit 0 within start              */

#define SSP_DATA    (0x02)              /* RS bit 1 within start byte         */

#define SSP_INDEX   (0x00)              /* RS bit 0 within start byte         */

 

/*---------------------------- Global variables ------------------------------*/

void GLCD_clear (unsigned short color);

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





/************************ Local auxiliary functions ***************************/



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

* Delay in while loop cycles                                                   *

*   Parameter:    cnt:    number of while cycles to delay                      *

*   Return:                                                                    *

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



static void delay (int cnt) {



  cnt <<= DELAY_2N;

  while (cnt--);

}





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

* Send 1 byte over serial communication                                        *

*   Parameter:    byte:   byte to be sent                                      *

*   Return:                                                                    *

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



static __inline unsigned char ssp_send (unsigned char byte) {



  SSP1->DR = byte;

  while (SSP1->SR & (1 << 4));          /* Wait for transfer to finish        */

  return (SSP1->DR);                    /* Return received value              */

}





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

* Write command to LCD controller                                              *

*   Parameter:    c:      command to be written                                *

*   Return:                                                                    *

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

/*

static __inline void wr_cmd (unsigned char c) {



  GPIO0->FIOPIN &= ~(1 << 6);

  ssp_send(SSP_START | SSP_WR | SSP_INDEX);   // Write : RS = 0, RW = 0 

  ssp_send(0);

  ssp_send(c);

  GPIO0->FIOPIN |=  (1 << 6);

}

*/



static __inline void wr_cmd (unsigned char c) {

  GPIO4->FIOPIN &= ~(1 << 28);        //RS=0

  GPIO0->FIOPIN &= ~(1 << 6);	//CS=0

  ssp_send(c);

  GPIO0->FIOPIN |=  (1 << 6);	//CS=1

}





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

* Write data to LCD controller                                                 *

*   Parameter:    c:      data to be written                                   *

*   Return:                                                                    *

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

/*

static __inline void wr_dat (unsigned short c) {



  GPIO0->FIOPIN &= ~(1 << 6);

  ssp_send(SSP_START | SSP_WR | SSP_DATA);    // Write : RS = 1, RW = 0

  ssp_send((c >>   8));                       // Write D8..D15

  ssp_send((c & 0xFF));                       // Write D0..D7

  GPIO0->FIOPIN |=  (1 << 6);

}

*/

static __inline void wr_dat (unsigned short c) {

  GPIO4->FIOPIN |=  (1 << 28);        //RS=1

  GPIO0->FIOPIN &= ~(1 << 6);	//CS=0

  ssp_send((c >>   8));                       // Write D8..D15

  GPIO0->FIOPIN |=  (1 << 6);	//CS=1

//	delay(5);                             /* Delay 50 ms                        */

  GPIO0->FIOPIN &= ~(1 << 6);	//CS=0

  ssp_send((c & 0xFF));                       // Write D0..D7

  GPIO0->FIOPIN |=  (1 << 6);	//CS=1

}



static __inline void wr_byte (unsigned char c) {

  GPIO4->FIOPIN |=  (1 << 28);        //RS=1

  GPIO0->FIOPIN &= ~(1 << 6);	//CS=0

  ssp_send(c);                       // Write D8..D15

  GPIO0->FIOPIN |=  (1 << 6);	//CS=1

}



static __inline void wr_reg (unsigned char reg, unsigned short val) {



  wr_cmd(reg);

  wr_dat(val);

}





/************************ Exported functions **********************************/



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

* Initialize the Graphic LCD controller                                        *

*   Parameter:                                                                 *

*   Return:                                                                    *

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



void GLCD_init (void) { 

//  static unsigned short driverCode;

//	unsigned long ulCount;

  /* Configure the LCD Control pins ------------------------------------------*/

  PINCON->PINSEL9 &= ~(3 << 24);        /* Pin P4.28 used for backlight       */

  GPIO4->FIODIR   |=  (1 << 28);        /* Pin P2.28 is output                */

  PINCON->PINSEL9 &= ~(3 << 26);        /* Pin P4.29 used for LCD CS          */

  GPIO4->FIODIR   |=  (1 << 29);        /* Pin P2.29 is output                */

  GPIO4->FIOPIN   |=  (1 << 29);        /* Pin P2.29 is high                  */



GPIO1->FIODIR = 0xB0000000;



  /*-- SSP Configuration -----------------------------------------------------*/

  SC->PCONP       |=  (1 << 10);        /* Enable power to SSP1 block         */

  SC->PCLKSEL0    |=  (2 << 20);        /* SSP1 clock = CCLK / 2              */

  GPIO0->FIODIR   |=  (1 <<  6);        /* Pin P0.6 is GPIO output (SSEL1)    */

  GPIO0->FIOSET    =  (1 <<  6);        /* Set P0.6 high                      */

  PINCON->PINSEL0 &= ~0x000FC000;

  PINCON->PINSEL0 |=  0x000A8000;       /* Select SSP mode for SSP pins       */



  SSP1->CR0        =  (    1  << 7) |   /* CPHA = 1                           */

                      (    1  << 6) |   /* CPOL = 1                           */

                      (    0  << 4) |   /* Frame format = SPI                 */

                      (( 8-1) << 0) ;   /* Data size = 8 bits                 */

  SSP1->CPSR       =  2;                /* Clock Rate = 18MHz                 */

  SSP1->CR1        =  (    1  << 1);    /* Enable SSP1                        */



  delay(5);                             /* Delay 50 ms                        */

  //driverCode = rd_reg(0x00);



  /* Start Initial Sequence --------------------------------------------------*/



    wr_reg(0x10,0x0001);	// Enter sleep mode (if we are not already there).

    

    wr_reg(0x1E,0x00BE);	// Set initial power parameters.

    wr_reg(0x28,0x0006);



    wr_reg(0x00,0x0001);	// Start the oscillator.

    

    wr_reg(0x01,0x32EF);// Set pixel format and basic display orientation (scanning direction).

    wr_reg(0x02,0x0600);

    

    wr_reg(0x10,0x0000);// Exit sleep mode.

    

    // Delay 30mS

    delay(30); /* delay 5 ms */



    wr_reg(0x11,0x6820);// Configure pixel color format and MCU interface parameters.

    

	wr_reg(0x12,0x0999); //

	wr_reg(0x26,0x3800);//Suggested Code for R26H is x3800.

	

    wr_reg(0x07,0x0033);// Enable the display.

    

    wr_reg(0x0C,0x0005);// Set VCIX2 voltage to 6.1V.

    

	// Configure gamma correction.

    wr_reg(0x30,0x0000);

    wr_reg(0x31,0x0303);

    wr_reg(0x32,0x0407);

    wr_reg(0x33,0x0301);

    wr_reg(0x34,0x0301);

    wr_reg(0x35,0x0403);

    wr_reg(0x36,0x0707);

    wr_reg(0x37,0x0400);

    wr_reg(0x3A,0x0a00);

    wr_reg(0x3B,0x1000);

    

    wr_reg(0x0D,0x000A);// Configure Vlcd63 and VCOMl.

    wr_reg(0x0E,0x2E00);//0x3100//Can not set to 0x2B00

    

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

    // access to the full display buffer.

    wr_reg(0x44,0xEF00);

    wr_reg(0x45,0x0000);

    wr_reg(0x46,0x013F);

    wr_reg(0x4E,0x0000);

    wr_reg(0x4F,0x0000);

}





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

* Clear display                                                                *

*   Parameter:    color:  color for clearing display                           *

*   Return:                                                                    *

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



void GLCD_clear (unsigned short color) {

  unsigned int   i;



  wr_reg(0x4e, 0);

  wr_reg(0x4f, 0);

  wr_cmd(0x22);

  for(i = 0; i < (WIDTH*HEIGHT); i++)

    wr_dat(color);

}





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

* Display graphical bitmap image at position x horizontally and y vertically   *

* (This function is optimized for 16 bits per pixel format, it has to be       *

*  adapted for any other bits per pixel format)                                *

*   Parameter:      x:        horizontal position                              *

*                   y:        vertical position                                *

*                   w:        width of bitmap                                  *

*                   h:        height of bitmap                                 *

*                   bitmap:   address at which the bitmap data resides         *

*   Return:                                                                    *

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



void GLCD_bitmap (unsigned int x, unsigned int y, unsigned int w, unsigned int h, const unsigned char *bitmap) {

  unsigned int   i;

  unsigned int   len = w*h;

  unsigned char *bitmap_ptr = (unsigned char *)bitmap;



  wr_reg(0x44, y);                      /* Horizontal GRAM Start Address      */

  wr_reg(0x44, ((y+h-1)<<8)+y);                  /* Horizontal GRAM End   Address (-1) */

  wr_reg(0x45, x);                      /* Vertical   GRAM Start Address      */

  wr_reg(0x46, x+w-1);                  /* Vertical   GRAM End   Address (-1) */



  wr_reg(0x4f, y);

  wr_reg(0x4e, x);



  wr_cmd(0x22);

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

    wr_byte(*bitmap_ptr++);

	wr_byte(*bitmap_ptr++);

  }

}





#endif /* _GLCD_H */



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