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1 PIC24FJ128GB106
P1C24FJ1286B106
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MPLAB IDE v8.46
MPLAB C30 C Compiler v3.23
PIC Microchip MPLAB ICD 2
ICD 2 version 8.43.02.02
Firmware version  3.04.08.00
Bootloader version 1.01.01.00
OS Microsoft Windows XP Professional Service Pack 3
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6.1 USB
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- main.c

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

Project: TFT_LCD + USB_Memory + Touch_Panel

FileName: main.c

Processor: PIC24FJ128GB106

Clock: 32 MHz

Cycle: 62.5 ns

Complier: Microchip C30

Author: Joe Honzawa, Oyama National Collage of Technology

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

//** Includ$ khkkkhkkhkhkkhhkkhhhkkhhhkhhhkdhhhhhhhhdhhkhhhhhhkdhhkdhxdhxdhxddxx

#include "usb.h"

#include "usb_host_msd.h"
#include "usb_host_msd_scsi.h"
#include "FSIO.h"

#include "timer.h"

#include "ascii.h"

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

//** Conflguratlon BItS khkkkhkkhkhkkhhkkhhhkkhhhkkhhhkhhhhhhhhhkdhhhddxhdkxdxrdx

_CONFIGL(WDTPS_PS1 & FWPSA_PR32 & WINDIS _OFF & FWDTEN_OFF & ICS PGx1 & GWRP_OFF
& GCP_OFF & JTAGEN_OFF)

_CONFIG2(POSCMOD_HS & IOLIWAY_OFF & OSCIOFNC_ON & FCKSM_CSDCMD & FNOSC_PRIPLL
& PLL_96MHZ_ON & PLLDIV_DIV5 & IESO_ON)

_CONFIG3(WPFP_WPFPO & WPDIS_WPDIS & WPCFG_WPCFGDIS & WPEND_WPENDMEM)

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

//** Defln% khkhkkkhkkkhkhkkhhkhkhkkhkhhkhkdhhhhhhhkhkhhhhkhhdhrhhhkhkhhdhrhrhhhhhhrk

#define  RED LATB
#define GREEN LATE
#define  BLUE LATD

#define  HIGH LATB

#define MIDDLE LATE
#define  LOW LATD
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#define RS _LATG9
#define RD _LATGS8
#define  WR _LATGY
#idefine RESET _LATG6

#define YM _LATB12
#define XM _LATB13
#define YP _LATB14
#define XP _LATB15

#define TRIS.YM  _TRISB12
#define TRIS XM _TRISB13
#define TRIS_YP _TRISB14
#define TRIS_XP _TRISB15

typedef struct PointTag{
DWORD x;
DWORD v;

} POINT;

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

//** Global Varlables kkhkkhkkkhkkkhhkkhhkhhkdhhhhhkhhhdhhdhddhhkdhhxddxdhxdhxd

FSFILE *bmp;

SearchRec rec;

BYTE buf[725];

volatile BOOL deviceAttached;
DWORD Xmax,Y max,Xmin,Ymin;

struct bmpFiletag{ I
WORD  *Type; 1
DWORD *Size;

WORD  *Reservedl;
WORD  *Reserved2;
DWORD *OffBits;
}bof;
struct bmpCoretagy{
DWORD *Size;
SHORT  *Width;
SHORT  *Height;
WORD  *Planes,

- 26 -

bmp



WORD  *BitCount;

}bc;

struct bmpl nfotag{
DWORD *Size
LONG *Width;
LONG *Height;
WORD  *Planes,
WORD  *BitCount;
DWORD *Compression;
DWORD *Sizelmage;
LONG *XPixPerMeter;
LONG *Y PixPerMeter;
DWORD *ClrUsed;
DWORD *ClrImportant;

}bi;

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

[1% PrOLOLY[ES * * %% %% %5 Kk kA Ak kA A AR KKK AR H KKK KRR H A KA AR
void LCD_Initialize(void);

void LCD_Draw_BMP(void);

void LCD_Button(char *str);

void LCD_String(char *str, WORD num, WORD n, WORD m, BYTE r, BYTE g, BYTE b);
void LCD_Char(WORD ch, WORD n, WORD m, BYTE r, BYTE g, BYTE b);

void LCD_BMP_Mode(void);

void LCD_L etter Mode(void);

void LCD_H_Addr(DWORD Xx);

void LCD_V_Addr(DWORD vy);

void LCD_Cmd_Index(DWORD data);

void LCD_Cmd_Data(DWORD data);

void LCD_Output(DWORD data);

void LCD_GRAM(BYTE red, BYTE green, BYTE blue);

void LCD_GRAM_CLK (void);

void TP_Cadlibration(void);

POINT TP_Wait_Touch(void);

DWORD TP_Get_X(void);

DWORD TP_Get_Y (void);

CHAR Intersect(POINT p1, POINT p2, POINT p3, POINT p4);
WORD Contain(POINT t1, POINT t2, POINT t3, POINT p);

- 27 -



void PIC_lnitialize(void);
void AD_lnitialize(void);
DWORD AD_Convert(WORD n);

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

//** LCD Functlons dhkhkhkhkkhkhkhkhhkhk bk hk kb hkhk kb bk hkhk kb hkhkhkhkhkhkhkhkhkhkhkhhhkhhhhhhhhik
void LCD_Initialize(void){
DWORD ij;

RESET=1;
DelayMs(100);
RESET=0;
DelayMs(50);
RESET=1;
DelayMs(100);
RD =1,

LCD_Cmd_Index(0x00E3); LCD_Cmd_Data(0x3008); // Set interna timing
LCD_Cmd_Index(0x00E7); LCD_Cmd_Data(0x0012); // Set internal timing
LCD_Cmd_Index(0x00EF); LCD_Cmd_Data(0x1231); // Set internal timing
LCD_Cmd_Index(0x0001); LCD_Cmd_Data(0x0100); // set SS and SM hit
LCD_Cmd_Index(0x0002); LCD_Cmd_Data(0x0700); // set 1 line inversion
LCD_Cmd_Index(0x0003); LCD_Cmd_Data(0x1010); // set GRAM write direction and BGR=1.
LCD_Cmd_Index(0x0004); LCD_Cmd_Data(0x0000); // Resize register
LCD_Cmd_Index(0x0008); LCD_Cmd_Data(0x0202); // set the back porch and front porch
LCD_Cmd_Index(0x0009); LCD_Cmd_Data(0x0000); // set non-display area refresh cycle 1SC[3:0]
LCD_Cmd_Index(0x000A); LCD_Cmd_Data(0x0000); // FMARK function
LCD_Cmd_Index(0x000C); LCD_Cmd_Data(0x0000); // RGB interface setting
LCD_Cmd_Index(0x000D); LCD_Cmd_Data(0x0000); // Frame marker Position
LCD_Cmd_Index(0x000F); LCD_Cmd_Data(0x0000); // RGB interface polarity

LCD_Cmd_Index(0x0010); LCD_Cmd_Data(0x0000);

LCD_Cmd_Index(0x0011); LCD_Cmd_Data(0x0007);

LCD_Cmd_Index(0x0012); LCD_Cmd_Data(0x0000); // VREG1OUT voltage
LCD_Cmd_Index(0x0013); LCD_Cmd_Data(0x0000); // VDV[4:0] for VCOM amplitude
DelayMs(200); // Dis-charge capacitor power voltage

LCD_Cmd_Index(0x0010); LCD_Cmd_Data(0x1490);

LCD_Cmd_Index(0x0011); LCD_Cmd_Data(0x0227);

DelayMs(50); // DelayMs 50ms

LCD_Cmd_Index(0x0012); LCD_Cmd_Data(0x001c); // Externa reference voltage= Vci;
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DelayMs(50); // DelayMs 50ms

LCD_Cmd_Index(0x0013); LCD_Cmd_Data(0x0A00);

LCD_Cmd_Index(0x0029); LCD_Cmd_Data(0x000F);

LCD_Cmd_Index(0x002B); LCD_Cmd_Data(0x000D); // Frame Rate = 91Hz
DelayMs(50); // DelayMs 50ms

LCD_Cmd_Index(0x0020); LCD_Cmd_Data(0x0000); // GRAM horizontal Address
LCD_Cmd_Index(0x0021); LCD_Cmd_Data(0x0000); // GRAM Vertical Address

LCD_Cmd_Index(0x0030); LCD_Cmd_Data(0x0000);
LCD_Cmd_Index(0x0031); LCD_Cmd_Data(0x0203);
LCD_Cmd_Index(0x0032); LCD_Cmd_Data(0x0001);
LCD_Cmd_Index(0x0035); LCD_Cmd_Data(0x0205);
LCD_Cmd_Index(0x0036); LCD_Cmd_Data(0x030C);
LCD_Cmd_Index(0x0037); LCD_Cmd_Data(0x0607);
LCD_Cmd_Index(0x0038); LCD_Cmd_Data(0x0405);
LCD_Cmd_Index(0x0039); LCD_Cmd_Data(0x0707);
LCD_Cmd_Index(0x003C); LCD_Cmd_Data(0x0502);
LCD_Cmd_Index(0x003D); LCD_Cmd_Data(0x1008);

LCD_Cmd_Index(0x0050); LCD_Cmd_Data(0x0000); // Horizontal GRAM Start Address
LCD_Cmd_Index(0x0051); LCD_Cmd_Data(0x00EF); // Horizontal GRAM End Address
LCD_Cmd_Index(0x0052); LCD_Cmd_Data(0x0000); // Vertical GRAM Start Address
LCD_Cmd_Index(0x0053); LCD_Cmd_Data(0x013F); // Vertical GRAM Start Address
LCD_Cmd_Index(0x0060); LCD_Cmd_Data(0xA700); // Gate Scan Line
LCD_Cmd_Index(0x0061); LCD_Cmd_Data(0x0001); // NDL,VLE); LCD_Cmd_Data(REV
LCD_Cmd_Index(0x006A); LCD_Cmd_Data(0x0000); // set scrolling line

[f-=mmmmmm e Partial Display Control --------- 1/

LCD_Cmd_Index(0x0080); LCD_Cmd_Data(0x0000);

LCD_Cmd_Index(0x0081); LCD_Cmd_Data(0x0000);

LCD_Cmd_Index(0x0082); LCD_Cmd_Data(0x0000);

LCD_Cmd_Index(0x0083); LCD_Cmd_Data(0x0000);

LCD_Cmd_Index(0x0084); LCD_Cmd_Data(0x0000);

LCD_Cmd_Index(0x0085); LCD_Cmd_Data(0x0000);

fl-memmmeaeeee Panel Control ------------------- 1l

LCD_Cmd_Index(0x0090); LCD_Cmd_Data(0x0010);

LCD_Cmd_Index(0x0092); LCD_Cmd_Data(0x0600);//0x0000
LCD_Cmd_Index(0x0093); LCD_Cmd_Data(0x0003);

LCD_Cmd_Index(0x0095); LCD_Cmd_Data(0x0110);

LCD_Cmd_Index(0x0097); LCD_Cmd_Data(0x0000);

LCD_Cmd_Index(0x0098); LCD_Cmd_Data(0x0000);
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LCD_Cmd_Index(0x0007); LCD_Cmd_Data(0x0133); // 262K color and display ON

LCD_Cmd_|ndex(0x0022);

for(i=0 ; i<320 ; i++){
for(j=0 ; j<240 ; j++){
LCD_GRAM(0x00, 0x00, 0x00);

void LCD_Draw_BMP(void){
DWORD *offset,val;
DWORD ij;

FSfread(buf, 1, 20, bmp);
offset = & buf[10];
FSfseek(bmp, *offset, SEEK_SET);

LCD_H_Addr(0);
LCD_V_Addr(319);
LCD_BMP_Mode();
for(i=0 ; <320 ; i++){
val = FSfread(buf, 1, 720, bmp);
for(j=0; j<va ; j+=3){
LCD_GRAM (buf[j+2], buf[j+1], buf[j]);

}
FSfclose(bmp);
LCD_Letter_Mode();

void LCD_Button(char *str){
DWORD ij;

for(i=0 ; i<21 ; i++){
LCD_H_Addr(94);
LCD_V_Addr(284+i);
for(j=0; j<70; j++){
LCD_GRAM(0,0,0);

-30-



LCD_String(str,4,6,18,255,255,255);

LCD_H_Addr(93);

LCD_V_Addr(283);

for(i=0 ; i<70 ; i++){
LCD_GRAM(255,255,100);

}

LCD_H_Addr(93);

LCD_V_Addr(305);

for(i=0 ; i<70 ; i++){
LCD_GRAM(255,255,100);

}

for(i=0 ; i<23 ; i++){
LCD_V_Addr(283+i);
LCD_H_Addr(93);
LCD_GRAM(255,255,100);
LCD_H_Addr(163);
LCD_GRAM(255,255,100);

void LCD_String(char *str, WORD num, WORD n, WORD m, BYTE r, BYTE g, BYTE b){
WORD i=0;

while(*str & & i<num){
LCD_Char(*str++, n++, m, r, g, b);

if(n >= 15}
n=0;
m++;
if(m >= 20Y{

m=0;

}

}

i++:

void LCD_Char(WORD ch, WORD n, WORD m, BYTE r, BYTE g, BYTE b){
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DWORD i,j,x_start,y_start,mask;

X_start = 16*n;
y_start = 16*m;
ch = ch-0x20;

LCD_H_Addr(x_start);
LCD_V_Addr(y_start);

for(i=0 ; i<16 ; i++){
mask = 0x8000;
for(j=0; j<16 ; j++){
if(Font[ch][i]& mask){
LCD_GRAM(r, g, b);
}elsg
LCD_GRAM(0,0,0);
}
mask >>= 1;
}
LCD_H_Addr(x_start);
LCD_V_Addr(y_start+i);

void LCD_BMP_Mode(void){
LCD_Cmd_Index(0x0003);
LCD_Cmd_Data(0x1010); // AM=0, |/D=01

LCD_Cmd_|ndex(0x0022);

void LCD_L etter_Mode(void){

LCD_Cmd_Index(0x0003);

LCD_Cmd_Data(0x1030); // AM=0, |/D=11

LCD_Cmd_Index(0x0022);

void LCD_H_Addr(DWORD x){
LCD_Cmd_Index(0x0020);
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LCD_Cmd_Data(x);

LCD_Cmd_|ndex(0x0022);

void LCD_V_Addr(DWORD y){
LCD_Cmd_Index(0x0021);
LCD_Cmd_Data(y);

LCD_Cmd_Index(0x0022);

void LCD_Cmd_Index(DWORD data){
RS =0;
WR =1,
LCD_Output(data);
WR = 0;
Nop();
WR =1,

void LCD_Cmd_Data(DWORD data){
RS =1;
WR =1,
LCD_Output(data);
WR = 0;
Nop();
WR =1,

void LCD_Output(DWORD data){
DWORD data H, data M, data L;

data H = data>>8;
data M = data>>3;
data L = data<<3;

HIGH = (HIGH&OXFFO0) | (data_ H& Ox00FF);
MIDDLE = data_M;
LOW = (LOW&OxFF00) | (data L& OX00FF);



void LCD_GRAM(BYTE red, BYTE green, BYTE blue){
RS =1;
WR =1,
RED = (RED&OXFF00) | red:;
GREEN = green,
BLUE = (BLUE&OXFF00) | blue;
WR = 0;
Nop();
WR =1,

void LCD_GRAM_CLK((void){
RS =1,
WR = 1;
Nop();
WR = 0;
Nop();
WR = 1;
}

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

//** Touch Pand FUnCtIOﬂS khkhkkkhkkkhhkkhhhkhhhkhhhkhhhhhhkdhhdhdxdhhkdhxddxx*x

void TP_Calibration(void){
DWORD x80,y100,x200,y250;

LCD_H_Addr(80);
LCD_V_Addr(100);
LCD_GRAM(255,255,255);
whileg(TP_Get_X() < 0x0020);
DelayMs(300);

x80 = TP_Get_X();

y100 = TP_Get_Y();

while(TP_Get_X() > 0x0020);
DelayMs(300);

LCD_H_Addr(200);
LCD_V_Addr(250);
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LCD_GRAM(255,255,255);
while(TP_Get_X() < 0x0020);
DelayMs(300);

X200 = TP_Get_X():

y250 = TP_Get_Y();

Xmin = x80 - (x200-x80)*2/3;

Ymin = y100 - (y250-y100)* 2/3;
Xmax = x200 + (x200-x80)* 39/120;
Ymax =y250 + (y250-y100)* 69/150;

POINT TP_Wait_Touch(voidy{
WORD i;
POINT p[2];

while(1)}{

while(TP_Get_X()<0x0020);

for(i=0; i<2 ; i++){
pli].x = TP_Get_X();
pli].y = TP_Get_Y();

}

if(p[0] x==p[1] .x && p[0].y==p[1].y{
p[0].x = 239* (p[1].x-Xmin)/(Xmax-Xmin);
p[0].y = 319*(p[1].y-Y min)/(Y max-Y min);
return p[0];

DWORD TP_Get_X(void){
DWORD i;
DWORD sumres;

TRISB = 0x5000;
AD1CON1bits. ADON = 0;
ADI1PCFGL = OxAFFF;
ADI1CON1bits. ADON = 1;
XP=0;

for(i=0,sum=0 ; <32 ; i++){
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XM =1,

res = AD_Convert(12);
res += AD_Convert(14);
XM =0;

res >>= 1,

sum += res;

return sum>>5;

DWORD TP_Get_Y (void){
DWORD i;
DWORD sum,res;

TRISB = 0xA0QOQ;
ADI1CON1bits ADON = 0;
AD1PCFGL = Ox5FFF;
ADI1CON1bits ADON = 1,

YP=0;
for(i=0,sum=0 ; <32 ; i++){
YM =1,

res = AD_Convert(13);
res += AD_Convert(15);
YM =0;

res>>=1;

sum += res;

return sum>>5;

CHAR Intersect(POINT pl, POINT p2, POINT p3, POINT p4){ // plp2 p3,p4

return (pL.x-p2.x)* (pP3.y-ply) + ¥
(pl.y-p2.y)* (p1.X-p3.X)* (p1.X-p2.X)* (p4.y-ply) + ¥
(pl.y-p2.y)* (pl.x-p4.x); Il >0:
I <0:
Il =0: ( 3
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WORD Contain(POINT t1, POINT t2, POINT t3, POINT p){

if (Intersect(tl, t2, t3, p) <= 0) return O;
if (Intersect(t2, t3, t1, p) <= 0) return O;
if (Intersect(t3, t1, t2, p) <= 0) return O;

Il (t1,t2,t3)
/1 0:
/11:

return 1;

}

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

//** PIC FUnCtIOﬂS kkhkkkkhhkkkhhkkkhhkkhhhdhhkhhhdhhdhhhhhdhhkddhdhdxdhxddxrhxd

void PIC_Initialize(void){
TRISB = OxFO000;
TRISC = 0x0000;
TRISD = 0x0000;

LATB = 0x0000;
LATC = 0x0000;
LATD = 0x0000;

TRISE = 0x0000; LATE = 0x0000;
TRISF = 0x0000; LATF = 0x0000;

TRISG = 0x0000;

deviceAttached = FALSE;

void AD_Initialize(void){

AD1CON1bits. ADON = 0;

AD1PCFGL = OxOFFF,

ADI1CON1bitsADSIDL = 1,

ADI1CON1bitsFORM1 = 0;
AD1CON1bits.FORMO = 0;

AD1CON1bits.SSRC2 = 1,
AD1CON1bits.SSRC1 = 1,

AD1CON1bits.SSRCO = 1,

ADI1CON1bitsASAM = 0;
AD1CON1bits. SAMP = 0;

ADI1CON2bits.VCFG2 = 0;

LATG = 0x0000;

/I AID

/1 0:

/)

// 00:

/I 11: 10: 01:

/I 111:

/I SAMP
)
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ADI1CON2bits.VCFGL1 = 0; // 000:AVDD,AVSS
ADI1CON2bits.VCFGO = 0;

ADI1CONZ2bits.CSCNA = 0; /I MUXA

ADI1CONZ2bits.SMPI3 = 0;
AD1CON2bits.SMPI2 = 0; // 000Q0:
AD1CON2bits.SMPI1 = 0;
AD1CON2bits.SMPIO = 0;

AD1CON2bitsBUFM = 0; 1 16
ADI1CON2bitsALTS = 0; 1 MUXA
ADI1CONB3bits. ADRC = 0; I

AD1CONB3bits.SAMC4 = 1,
ADI1CONB3bits. SAMC3 = 1;
ADI1CONB3bits. SAMC2 = 1; // 11100:28Tad
ADI1CONB3bits.SAMC1 = 0;
AD1CON3bits.SAMCO = 0;

AD1CON3bits. ADCS7 = 0;
AD1CON3bits. ADCS6 = 0;
AD1CON3bits. ADCS5 = 0;
AD1CON3bits. ADCS4 = 0; // 00001001:3Tcy  1Tad
ADI1CONB3bits ADCS3 = 1,
ADI1CONB3bits. ADCS2 = 0;
ADI1CONB3bits. ADCSL = 0;
ADI1CONB3bits ADCSO = 1,

AD1CSSL = 0x0000; I0: 1

ADI1CON1bits. ADON = 1; /I AID

DWORD AD_Convert(WORD n){

ADI1CHS = n & 0x000F;
AD1CON1bits. SAMP = 1,

Nop(); Nop(); Nop();
Nop(); Nop(); Nop();
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while(! AD1CON1bits.DONE);

return ADC1BUF0& OxOFFF,;
}

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

JF% Main FUNGHIGN * %% %% %%k kb ook ok ok ok ok koo bbbk ok ko
int main(void){

DWORD nof, nod, selected=25, drew=0, cd_pos, i, j;

DWORD row, column, dir_row=0;

char cd[] =". "

POINT p;

DelayMs(500);

USBInitialize(0);

PIC_Initialize();
AD_Initiaize();
LCD_lInitiaize();

TP_Cdlibration();
LCD_H_Addr(0);
LCD_V_Addr(0);

RED = (RED&OxFF00);
GREEN = 0x00;
BLUE = (BLUE&OxFFQ0);
for(i=0 ; <320 ; i++){
for(j=0; j<240 ; j++){
LCD_GRAM_CLK();

}

}

while(1){
USBTasks();

if(USBHostM SDSCSI MediaDetect()){
deviceAttached = TRUE;
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if(FSInit))}{
while(1){

nof = 0;

nod = 0;

cd_pos=0;

if(!FindFirst("* .bmp", ATTR_MASK, &rec)X
LCD_String("FILE LI1ST",9,0,0,150,150,255);
LCD_String(rec.filename,12,1,2,255,255,255);
nof = 1;
while(!FindNext(&rec) & & nof<10){

nof++;

LCD_String(rec.filename,12,1,nof+1,255,255,255);

}
if({FindFirst("*", ATTR_DIRECTORY, &rec){

if(stremp(rec.filename, cd)){
cd pos=1;
FindNext(&rec);
}
dir_row = (nof==0 ? 0 : nof+3);
LCD_String("DIR LIST",8,0,dir_row,150,150,255);
LCD_String(rec.filename,12,1,dir_row+2,255,255,255);
nod = 1;
while(!FindNext(&rec) & & nod<5){
if(stremp(rec.filename, cd) & & cd_pos==0){
cd_pos = nod+1;
}else{
nod++;

LCD_string(rec.filename,12,1,dir_row+nod+1,255,255,255);

}
if(nof==0 & & nod==0){
LCD_String("NO FILES.",9,4,10,255,50,50);

selected = 25;

while(1){
p = TP_Wait_Touch();
row = p.y/16;
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column = p.x/16;
if(nof!=0 & & row>=2 && row<=nof+1){
if(selected 1= 25){
LCD_Char(' ',0,selected,0,0,0);
}
selected = row;
LCD_Char(*>',0,sel ected,150,150,255);
LCD_Button("VIEW");
drew = 0;
}
if(nod!=0 && row>=dir_row+2 && row<=dir_row+nod+1){
if(selected != 25){
LCD_Char(" ',0,selected,0,0,0);
}
selected = row;
LCD_Char(*>',0,selected,150,150,255);
LCD_Button("OPEN");
drew = 0;
}
if(selected!=25 & & row==18 & & 6<=column & & column<=9){
if(selected>=2 & & selected<=(nof+1)){
FindFirst("*.bmp", ATTR_MASK, &rec);i=1;
while(i<selected-1){
FindNext(&rec);
i++;
}
bmp = FSfopen(rec.filename, READ);
LCD_Draw_BMP();
LCD_Button("BACK");
drew = 1;
while(1){
p = TP_Wait_Touch();
row = p.y/16;
column = p.x/16;
if(row==18 && 6<=column & & column<=9){
drew = 1;

break;
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if(dir_row!=0 && selected>=dir_row+2 & & selected<=(dir_row+nod+1)){
FindFirst("*", ATTR_DIRECTORY, &rec);i=1;
if(selected >= dir_row+cd_pos+1){
i--
}
while(i<selected-dir_row-1){
FindNext(&rec);
i++;

}
FSchdir(rec.filename);

drew = 1;

}

if (drew){
LCD_H_Addr(0);
LCD_V_Addr(0);
RED = (RED&OXFF00);
GREEN = 0x00;
BLUE = (BLUE& OxFFQ0);
for(i=0 ; i<320 ; i++){

for(j=0 ; j<240 ; j++){
LCD_GRAM_CLK();

drew = 0O;

break;

}
while(deviceAttached == TRUEY /I USB

USBTasks();

return O;

/****************************************************************************
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Function:
BOOL USB_ApplicationEventHandler( BY TE address, USB_EVENT event,
void *data, DWORD size)

Summary:
This is the application event handler. It is called when the stack has
an event that needs to be handled by the application layer rather than

by the client driver.

Description:
This is the application event handler. It is called when the stack has
an event that needs to be handled by the application layer rather than
by the client driver. If the application is able to handle the event, it
returns TRUE. Otherwise, it returns FALSE.

Precondition:

None

Parameters:
BYTE address - Address of device where event occurred

USB_EVENT event - Identifies the event that occured

void *data - Pointer to event-specific data
DWORD size - Size of the event-specific data
Return Values:

TRUE - The event was handled
FALSE - The event was not handled

Remarks:
The application may also implement an event handling routine if it
requires knowledge of events. To do so, it must implement a routine that
matches this function signature and define the USB_HOST_APP_EVENT_HANDLER

macro as the name of that function.

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

BOOL USB_ApplicationEventHandler( BY TE address, USB_EVENT event, void *data, DWORD size)
{

switch( event )

{
case EVENT_VBUS REQUEST_POWER:
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/I The data pointer points to a byte that represents the amount of power

/I requested in mA, divided by two. If the device wants too much power,
Il we reject it.

return TRUE;

case EVENT_VBUS_RELEASE_POWER:
/I Turn off Vbus power.

/I The PIC24F with the Explorer 16 cannot turn off Vbus through software.

/[This means that the device was removed
deviceAttached = FALSE;

return TRUE;

break;

case EVENT_HUB_ATTACH:
return TRUE;
break;

case EVENT_UNSUPPORTED_DEVICE:
return TRUE;
break;

case EVENT_CANNOT_ENUMERATE:
IUART2PrintString( "¥r¥n***** USB Error - cannot enumerate device *****¥r¥n" );
return TRUE;
break;

case EVENT_CLIENT_INIT_ERROR:
UART 2PrintString( "¥r¥n***** USB Error - client driver initialization error *****¥r¥n" );
return TRUE;
break;

case EVENT_OUT_OF MEMORY:
[IUART2PrintString( "¥r¥n***** USB Error - out of heap memory *****¥r¥n" );
return TRUE;
break;

case EVENT_UNSPECIFIED_ERROR: // This should never be generated.
UART2PrintString( "¥r¥n***** USB Error - unspecified *****¥r¥n" );
return TRUE;



break;

default:
break;

return FALSE;
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- astii.h

KA KKK kKA KKKk kKA KKKk kKA KKk h kAR A KKKk h AR A KKKk R A A KKKk h kA KKKk kA, K

l ASCII 16x16

KA KKK KKk kKKK KKk kKKK Kk h kAR A KKKk kR R KKKk kA A KKKk h kA A KKKk h A, K

const DWORD Font[95][16] = {
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000},  /* Space*/
{0x0000,0x0180,0x0180,0x0180,0x0180,0x0180,0x0100,0x0100,0x0100,0x0100,0x0000,0x0000,0x0180,0x0180,0x0000,0x0000},  /* | */
{0x0036,0x0036,0x0012,0x0024,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000},  /* " */
{0x0210,0x0210,0x0210,0x0210,0x 1FFC,0x 1FFC,0x0420,0x0420,0x0420,0x0420,0x 3FF8,0x3FF8,0x0840,0x0840,0x0840,0x0840},, /* # */
{0x0000,0x0100,0x07E0,0x0930,0x1118,0x1100,0x0900,0x0700,0x01E0,0x0110,0x0108,0x1108,0x1910,0x0OFE0,0x0100,0x0000}, /* $ */
{0x0000,0x3802,0x4404,0x4408,0x4410,0x4420,0x4440,0x3880,0x011C,0x0222,0x0422,0x0822,0x1022,0x2022,0x401C,0x0000}, /* % */
{0x0000,0x0F00,0x1880,0x1080,0x1180,0x1B00,0x0E7C,0x0C10,0x 1E30,0x3320,0x61E0,0x40C0,0x41E2,0x2336,0x 1E1C,0x0000} /* & */
{0x1800,0x1800,0x0800,0x 1000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000},  /* * */
{0x0008,0x0010,0x0030,0x0020,0x0060,0x0040,0x0040,0x0040,0x0040,0x0040,0x0040,0x0060,0x0020,0x0030,0x0010,0x0008},  /* ( */
{0x1000,0x0800,0x0C00,0x0400,0x0600,0x0200,0x0200,0x0200,0x0200,0x0200,0x0200,0x0600,0x0400,0x0C00,0x0800,0x 1000}, /* ) */
{0x0000,0x0000,0x0000,0x0000,0x0100,0x1930,0x0D60,0x07C0,0x0100,0x07C0,0x0D60,0x 1930,0x0100,0x0000,0x0000,0x0000%}, /* * */
{0x0000,0x0000,0x0100,0x0100,0x0100,0x0100,0x0100,0x3FFC,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0000,0x0000}, /* + */
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x6000,0x6000,0x2000,0x4000},  /* , */
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x3FFC,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000},  /* - */
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x6000,0x6000,0x0000,0x0000},  /* . */
{0x0001,0x0002,0x0004,0x0008,0x0010,0x0020,0x0040,0x0080,0x0100,0x0200,0x0400,0x0800,0x 1000,0x2000,0x4000,0x8000},  /* / */
{0x0000,0x03C0,0x0420,0x0810,0x0810,0x1818,0x1008,0x 1008,0X 1008,0x1008,0x1008,0x0810,0x0810,0x0420,0x03C0,0x0000}, /* O */
{0x0000,0x0100,0x0300,0x0500,0x0900,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x07C0,0x0000},  /* 1 */
{0x0000,0x07E0,0x0C10,0x1808,0x1008,0x0008,0x0018,0x0030,0x0060,0x00C0,0x0180,0x0300,0x0600,0x0C00,0x 1FF8,0x0000}, /* 2 */
{0x0000,0x03E0,0x0E10,0x1808,0x0008,0x0008,0x0010,0x07E0,0x0010,0x0008,0x0008,0x0008,0x0018,0x0070,0x IFCO,0x0000}, /* 3 */
{0x0000,0x0060,0x00EO,0x01A 0,0x0320,0x0620,0x0C20,0x1820,0x3020,0x2020,0x 3FFC,0x0020,0x0020,0x0020,0x00F8,0x0000}, /* 4 */
{0x0000,0x1FF8,0x1000,0x1000,0x1000,0x1000,0x17E0,0x1810,0x1008,0x0008,0x0008,0x0018,0x0030,0x00EO,0x 1F80,0x0000}, /* 5 */
{0x0000,0x00F0,0x0380,0x0600,0x0C00,0x0800,0x 1BCO,0x1430,0x1818,0x 1008,0x1008,0x 1808,0x0818,0x0C30,0x03C0,0x0000}, /* 6 */
{0x0000,0x1FFC,0x1008,0x1018,0x1010,0x0030,0x0020,0x0060,0x0040,0x00C0,0x0080,0x0080,0x0180,0x0100,0x0100,0x0000}, /* 7 */
{0x0000,0x03C0,0x0C30,0x1818,0x1008,0x1008,0x0810,0x07E0,0x0810,0x1008,0x1008,0x1008,0x1818,0x0C30,0x03C0,0x0000}, /* 8 */
{0x0000,0x03C0,0x0c30,0x1810,0x1018,0x1008,0x 1008,0x1818,0x0C28,0x03D8,0x0010,0x0030,0x0060,0x01C0,0x0F00,0x0000}, /* 9 */
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0180,0x0180,0x0000,0x0000,0x0000,0x0000,0x0180,0x0180,0x0000,0x0000},  /* : */
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0180,0x0180,0x0000,0x0000,0x0000,0x0000,0x0180,0x0180,0x0080,0x0100},  /* ; */
{0x0000,0x0006,0x0018,0x0060,0x0180,0x0600,0x 1800,0x6000,0x1800,0x0400,0x0300,0x00C0,0x0020,0x0018,0x0006,0x0000}, /* < */
{0x0000,0x0000,0x0000,0x0000,0x0000,0x3FFC,0x0000,0x0000,0x0000,0x 3FFC,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000}, /* = */
{0x0000,0x6000,0x1800,0x0600,0x0180,0x0060,0x0018,0x0006,0x0018,0x0020,0x00CO,0x0300,0x0400,0x 1800,0x6000,0x0000},  /* > */

{0x0000,0x07E0,0x0810,0x1008,0x1008,0x0808,0x0030,0x00C0,0x0100,0x0100,0x0000,0x0000,0x0180,0x0180,0x0000,0x0000},  /* 2 */
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{0x0000,0x0000,0x03C0,0x0C30,0x1008,0x11A8,0x2264,0x2444,0x2444,0x24C8,0x 1370,0x1004,0x0C18,0x03E0,0x0000,0x0000} , /*
{0x0000,0x0100,0x0380,0x0280,0x06C0,0x0440,0x0C60,0x0820,0x0FE0,0x1830,0x 1010,0x3018,0x2008,0x F83E,0x0000,0x0000}, /*
{0x0000,0x3FE0,0x0810,0x0808,0x0808,0x0808,0x0810,0x0FE0,0x0818,0x0804,0x0804,0x0804,0x0808,0x3FF0,0x0000,0x0000}, /*
{0x0000,0x03C8,0x0C28,0x1818,0x1008,0x3008,0x2000,0x2000,0x2000,0x3000,0x1008,0x 1818,0x0C30,0x03C0,0x0000,0x0000}, /*
{0x0000,0x3FC0,0x0830,0x0818,0x0808,0x080C,0x0804,0x0804,0x0804,0x080C,0x0808,0x0818,0x0830,0x3FC0,0x0000,0x0000},, /*
{0x0000,0x3FF8,0x0808,0x0804,0x0800,0x0840,0x0840,0x0FC0,0x0840,0x0840,0x0800,0x0804,0x0808,0x3FF8,0x0000,0x0000},  /*
{0x0000,0x 1FFC,0x0404,0x0404,0x0400,0x0420,0x0420,0x07E0,0x0420,0x0420,0x0400,0x0400,0x0400,0x 1F00,0x0000,0x0000}, /*
{0x0000,0x03C8,0x0C38,0x1808,0x1008,0x3000,0x2000,0x2000,0x203E,0x3008,0x1008,0x1818,0x0C28,0x03C8,0x0000,0x0000}, /*
{0x0000,0x7C3E,0x1008,0x1008,0x1008,0x1008,0x 1008,0x 1FF8,0x 1008,0x 1008,0x1008,0x 1008,0x1008,0x 7C3E,0x0000,0x0000}, /*
{0x0000,0x07C0,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x07C0,0x0000,0x0000}, /*
{0x0000,0x00F8,0x0020,0x0020,0x0020,0x0020,0x0020,0x0020,0x0020,0x0020,0x0020,0x 1020,0x 1840,0x0F80,0x0000,0x0000},  /*
{0x0000,0x3E7C,0x0830,0x0860,0x08C0,0x0980,0x0B00,0x0F00,0x0980,0x08C0,0x0860,0x0830,0x0818,0x3E3E, 0x0000,0x0000}, /*
{0x0000,0x1F00,0x0400,0x0400,0x0400,0x0400,0x0400,0x0400,0x0400,0x0400,0x0404,0x0404,0x0404,0x 1FFC,0x0000,0x0000}, /*
{0x0000,0xFO1E,0x3018,0x3838,0x2828,0x2828,0x2C68,0x2448,0x2448,0x26C8,0x 2288,0x2388,0x2108,0xF11E,0x0000,0x0000}, /*
{0x0000,0x783E,0x1C08,0x1408,0x1608,0x1308,0x1108,0x1188,0x10C8,0x1048,0x 1068,0x 1038,0x 1018,0x7808,0x0000,0x0000}, /*
{0x0000,0x03C0,0x0C30,0x1818,0x1008,0x300C,0x2004,0x2004,0x2004,0x300C,0x 1008,0x 1818,0x0C30,0x03C0,0x0000,0x0000} , /*
{0x0000,0x1FF0,0x0408,0x0404,0x0404,0x0404,0x0408,0x07F0,0x0400,0x0400,0x0400,0x0400,0x0400,0x 1F00,0x0000,0x0000},  /*
{0x0000,0x03C0,0x0C30,0x1818,0x1008,0x300C,0x2004,0x2004,0x2004,0x300C,0x 1188,0x 1A 58,0x0C30,0x03D 2,0x000C,0x0000} ,/*
{0x0000,0x3FE0,0x0810,0x0808,0x0808,0x0808,0x0810,0x0FE0,0x0820,0x0830,0x0810,0x0818,0x0808,0x3E3E,0x0000,0x0000}, /*
{0x0000,0x07C8,0x0828,0x1018,0x1008,0x1008,0x0C00,0x03C0,0x0030,0x1008,0x 1008,0x 1808,0x1410,0x 13E0,0x0000,0x0000}, /*
{0x0000,0x7FFC,0x4104,0x4104,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x07C0,0x0000,0x0000}, /*
{0x0000,0x7C3E,0x1008,0x1008,0x1008,0x1008,0x 1008,0x1008,0x1008,0x1008,0x 1008,0x 1818,0x0C30,0x03C0,0x0000,0x0000}, /*
{0x0000,0x7C3E,0x1008,0x1818,0x0810,0x0830,0x0C20,0x0420,0x0460,0x0640,0x02C0,0x0280,0x0380,0x0100,0x0000,0x0000}, /*
{0x0000,0xF99F,0x2148,0x2148,0x23C4,0x324C,0x1248,0x1668,0x1428,0x 1428,0x 1 C38,0x0C30,0x0810,0x0810,0x0000,0x0000},, /*
{0x0000,0x7C7C,0x1010,0x1830,0x0C60,0x06C0,0x0380,0x0100,0x0380,0x06C0,0x0C60,0x1830,0x1010,0x787C,0x0000,0x0000} ,/*
{0x0000,0x7C7C,0x1010,0x1830,0x0820,0x0C60,0x0440,0x06C0,0x0380,0x0100,0x0100,0x0100,0x0100,0x07C0,0x0000,0x0000}, /*
{0x0000,0x1FF8,0x1030,0x1060,0x0040,0x00C0,0x0180,0x0100,0x0300,0x0600,0x0400,0x0C08,0x 1808,0x3FF8,0x0000,0x0000}, /*

{0x00f8,0x0080,0x0080,0x0080,0x0080,0x0080,0x0080,0x0080,0x0080,0x0080,0x0080,0x0080,0x0080,0x0080,0x0080,0x00f8},  /*

@*/
A*/
B*/

C*/

G*/

M */
N */
O*/
P*/
Q*l
R*/
S*/
T*
U+
A
W */
X *
Y */
z*

L

{0x0000,0x7c3e,0x1008,0x1008,0x0810,0x 7ffe,0x0420,0x0440,0x0280,0x 7ffe,0x0100,0x0100,0x0100,0x0100,0x07c0,0x0000}, [ *]

{0x1f00,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x1f00},  /*
{0x0180,0x0240,0x0420,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000},  /*
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0xffff},  /*
{0x0300,0x0100,0x0080,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000},  /*
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x07¢c0,0x0020,0x0020,0x07€0,0x0820,0x0820,0x0868,0x0798,0x0000,0x0000},  /*
{0x0000,0x1c00,0x0400,0x0400,0x0400,0x0400,0x05€0,0x0610,0x0408,0x0408,0x0408,0x0408,0x0610,0x05€0,0x0000,0x0000},  /*
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x03€0,0x0410,0x0800,0x0800,0x0800,0x0800,0x0410,0x03€0,0x0000,0x0000},  /*
{0x0000,0x00e0,0x0020,0x0020,0x0020,0x0020,0x072a0,0x0860,0x 1020,0x1020,0x 1020,0x1020,0x0860,0x07b8,0x0000,0x0000},  /*
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x03c0,0x0420,0x0810,0x0f f0,0x0800,0x0800,0x0410,0x03€0,0x0000,0x0000},  /*
{0x0000,0x0078,0x0088,0x0100,0x0100,0x0100,0x0fe0,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x07c0,0x0000,0x0000},  /*

{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x07d8,0x0820,0x0820,0x0820,0x07¢0,0x0800,0x0ff0,0x1008,0x1008,0x0ff 0},  /*
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f*/
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{0x0000,0x1c00,0x0400,0x0400,0x0400,0x0400,0x05€0,0x0630,0x0410,0x0410,0x0410,0x0410,0x0410,0x 1e3c,0x0000,0x0000} ,
{0x0000,0x0000,0x0180,0x0180,0x0000,0x0000,0x0380,0x0080,0x0080,0x0080,0x0080,0x0080,0x0080,0x03€0,0x0000,0x0000} ,
{0x0000,0x0000,0x00c0,0x00c0,0x0000,0x0000,0x01c0,0x0040,0x0040,0x0040,0x0040,0x0040,0x0040,0x0040,0x 1080,0x 100},
{0x0000,0x3800,0x0800,0x0800,0x0800,0x0800,0x 08f8,0x0860,0x0980,0x0e00,0x0900,0x08c0,0x0830,0x3e7¢,0x0000,0x0000} ,

{0x0000,0x0700,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x07c0,0x0000,0x0000} ,
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x3738,0x18c4,0x1084,0x1084,0x 1084,0x 1084,0x 1084,0x39ce,0x0000,0x0000} ,
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x 1de0,0x0630,0x0410,0x0410,0x0410,0x0410,0x0410,0x 1e3c,0x0000,0x0000},
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x03c0,0x0420,0x0810,0x0810,0x0810,0x0810,0x0420,0x03¢c0,0x0000,0x0000},
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x 1de0,0x0610,0x0408,0x0408,0x0408,0x0610,0x05€0,0x0400,0x0400,0x 1f00},
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0780,0x0860,0x1020,0x 1020,0x1020,0x0860,0x07a0,0x0020,0x0020,0x00f 8},
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0e70,0x0290,0x0300,0x0200,0x0200,0x0200,0x0200,0x0f 80,0x0000,0x0000} ,
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x07d0,0x0830,0x0810,0x0780,0x0060,0x0810,0x0c10,0x0be0,0x0000,0x0000},
{0x0000,0x0000,0x0200,0x0200,0x0200,0x0200,0x 1fe0,0x0200,0x0200,0x0200,0x0200,0x0200,0x0110,0x00f0,0x0000,0x0000},

{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x 1c70,0x0410,0x0410,0x0410,0x0410,0x0410,0x0630,0x03dc,0x0000,0x0000},
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x3¢c78,0x0820,0x0c60,0x0440,0x06c0,0x0280,0x0380,0x0100,0x0000,0x0000} ,
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x 799e,0x1188,0x 1bd8,0x0a50,0x0a50,0x0e70,0x0420,0x0420,0x0000,0x 0000},
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x 1€78,0x0420,0x0240,0x0180,0x0240,0x0420,0x0810,0x3€7¢,0x0000,0x0000} ,
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x 1e3c,0x0410,0x0630,0x0220,0x0360,0x0140,0x00c0,0x0180,0x 1300,0x 1€00},
{0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0ff0,0x0820,0x0840,0x0080,0x0100,0x0210,0x0410,0x0f f0,0x0000,0x0000},

{0x0008,0x0010,0x0020,0x0020,0x0020,0x0020,0x0020,0x0040,0x0020,0x0020,0x0020,0x0020,0x0020,0x0020,0x0010,0x0008},
{0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100,0x0100},
{0x1000,0x0800,0x0400,0x0400,0x0400,0x0400,0x0400,0x0200,0x0400,0x0400,0x0400,0x0400,0x0400,0x0400,0x0800,0x 1000},
{0x0000,0x0710,0x08e0,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000}
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