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Abstract

This project is a design of speaking keyboard which sends sounds when a keyswitch is presses.
We use a microcontroller to detect the alphabets on the keyboard by.scan code of keyboard.
Then it transfers the information of its position to the sound chip which plays the sound on a

speaker.
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Pin SD Mode SPI Mode
Name Description Name Description
1 CD/DAT3 | Card Detect/Data Line[Bit3] CS Chip Select
2 CMD Command/Response DI Data In
3 VSS Supply Voltage Ground VSS Supply Voltage Ground
4 VDD Supply Voltage VDD Supply Voltage
5 CLK Clock SCLK Clock
6 VSS2 Supply Voltage Ground VS82 Supply Voltage Ground
7 DATO Data Line[Bit0] DO Data Qut
8 DATI1 Data Line[Bitl] RSV -
9 DAT2 Data Line[Bit2] RSV -

@13199 2.3 51082100V IA 149U SD Card
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Pin 1

Pin 2

Pin 3

Pin 4

Pin5

Pin 6

+DATA

Not connected

GND

Ve

+CLK

Not connected

Data

Not connected

Ground

+5V.DC at 100 mA

Clock

Not connected

A151991 3.1 ANFIEAINTINUV IR YO INOS 6 PS/2

diosnatuiudduesassiinisdaloyasaScan codepommindoyasyniu 11 da

1 start bit Je0U 0
8 data bits
1 parity bit (odd parity)

1 stop bit TLARTAIN

ceock | [ LT 11T FTU LT L
DATA ‘

START

DATAD

DATAT
DATA2
DATA3

DATA4
DATAS
DATAG
DATA7
PARITY
STOP
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- Chip/Selet
1 S l (Negative“Frue) /A
2 D I Dala n MOS!)
3 Veg S A Ground
- [y S Supply MVeltade
5 SCLK l Clock (SCK)
6 Vsso S rotind
7 DO O/PP | Data Out (MISO)
8 RSV - Reserved (*)
Y RSV - Reserved (%)

A15199 3.2 LEAAINTINVIA199 V09 SD Card
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MIARADAY Sound chip WUl 2 n3difie nsdamaa(SC) Lm::miﬁ’ﬂ"l?ﬂyjﬁ(SDI)
1.SCI(Serial Protocol for Serial Command Interface)
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#1919 scan code

U o

uAduea Scan Code uRdueda Scan Code

Esc 76 Back Space 66
F1 05 TAB 0D
F2 06 Q 15
F3 04 w 1D
F4 0C E 24
F5 03 R 2D
Fé6 0B T 2C
F7 83 Y 35
F8 0A U 3C
F9 01 I 43
F10 09 0 44
Fi1 78 4D
F12 07 (-4 54
~ OE I} 5B
1! 16 Caps 58
2@ IE A 1C
3# 26 S 1B
48 25 D 23
5% 2E F 2B
6~ 36 G 34
7& 3D H 33
8* 3E J 3B
9( 46 K 42
0) 45 4B
- 4E ; 4C
+= 55 “ 52
[\ 3D Enter 5A




ﬁwﬁé{uaﬁ"ﬂ Scan Code Lnﬁe‘fumfﬂ Scan Code

Left Shift 12 Page Down EO 7A

zZ 1A Up EO0 75

X 22 Down E0 72

C 21 Left EO 6B

\% 2A Right EO 74
B 32 Num 77

N 31 / EOQ4A
M 3A b 7C
<, 41 - 7B
>, 49 + 79
27/ 4A 71
Right Shift 59 0 70
Left Ctrl 14 1 69
Left Alt 11 2 72
SPACE 29 3 TA
Right Alt E0.11 4 6B
Right Ctrl EQ 14 5 73
Ins EO 70 6 74
Del E0 71 7 6C
Home EQ 6C 8 75
End EO 69 9 7D

Page Up E0 7D Num Enter EOQ 5A
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#include<p30f4011,h>

#include<spi.h>
_FOSC(CSW_FSCM_ON & XT PLL4)
_FWDT(WDT_OFF)

#define SCI MODE
#define SCI STATUS
#define SCI_BASS

#define SCI_ CLOCKF
#define SCI DECODE_TIME
#define SCI_AUDATA
#define SCI_ WRAM
#define SCI_WRAMADDR
#define SCI_ HDATO
#define SCI_HDATI1
#define SCI_AIADDR
#define SCI_VOL

#define SCI_AICTRLO
#define SCI_AICTRLI1
#define SCI_AICTRIL2
#define SCI_AICTRL3

#define VS1002D_XCS_HIGH()
#define VS1002D_XCS_LOW()
#define VS1002D_RES_HIGH()
#define VS1002D_RES_LOW()
#define VS1002D_XDCS_HIGH()
#define VS1002D_XDCS_LOW()

HHITTRB i i

fHifInterface VS1002d ////

U

0x00
0x01
0x02
0x03
0x04
0x05
0x06
0x07
0x08
0x09
0x0A
0x0B
0x0C
0x0D
0x0E

0x0OF

LATBbits. LATB1 =1
LATBbIits. LATB1 =0
LATBbits. LATB2 =1
LATBbits.LATB2 =0
LATBbits.LATB3 =1

LATBbits. LATB3 =0

i XCS# =1
I XCS# =0
/f RES# ='1'
// RES# ="
/T XDCS =T
/T XDCS ='0'



const unsigned int sound[sound_size] = {...... ¥

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

/* Long Delay Time Function(1..4294967295) */

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

void delay(unsigned int ms)

{
unsigned int x,a;
for(x=0;x<ms;x++)

{
for(a=0;a<443;a++);

}

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

/* Wait VS1002 DREQ Ready ¥/
/* Wait DREQ = 1(FIFOQ OK) #/

3 33 0k 3ok ok ok s ke ok sk ok ok ok ok Rk ok okok gk /

char VS1002D Wait DREQ _Ready(void)

{
unsigned int DREQ Status;

DREQ_Status = PORTBbits.RBO;

if(DREQ Status == 0)
{

return Q;

else



retumn 1;

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

/* Write 1 Byte to SPI0 */

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

void SPI_WriteByte(unsigned int DataByte)
{

unsigned int Dummy;

SPI1BUF = DataByte;

while(SPI1STATbits.SPITBF),

Dummy = DataByte;

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

/* VS1002 Write Command */

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

void VS1002D_Write_SCI(unsigned int SCI_Reg,unsigned int SCI_MSBData,unsigned int
SCI_LSBData)

{
VS81002D_XCS LOW();

SPI_WriteByte(0x02);
SPI_WriteByte(SCI_Reg);

SPI WriteByte(SCI_MSBData);



SPI_WriteByte(SCI_L SBData),

V81002D_XCS_HIGH();
}

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

/* VS1002D Setup Volume */
/* Left,Right = 0..255 ¥/
/************************/
void VS1002D Setup Volume(unsigned int Leftunsigned int Right)
{
while(VS1002D Wait DREQ Ready()):
VS81002D_Write SCI{(SCI_VOL,Left.Right);
}

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

/* V81002D Write Data */

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

void VS1002D Write SDI(unsigned int SDI Data)

{
SPI_WriteByte(SDI_Data);

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

/* Send Zero to VS1002D */

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

void V81002D Write Zero(unsigned int count)
{

unsigned int a;



VS1002D XDCS _LOW();
for(a=0;a<count;a++)
{
VS1002D_Write SDI(0x00);

}
VS1002D_XDCS_HIGH();

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

/* VS1002D Hardware Reset */

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

void VS1002D HW Reset{void)

{
VS1002D RES LOW();

delay(100);

VS1002D RES HIGH();

delay(100);

SRR AR IR KRR KE KRR

/* VS1002D Software Reset */

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

void VS1002D_SW_Reset(void)

{
while(VS1002D_Wait DREQ Ready());

VS1002D_Write_SCI(SCI_MODE,0x08,0x04);



/* Wait 100mS After Reset Complete */

delay(100);

while(VS1002D_Wait DREQ Ready());
AA) lOOZD_Write_SCI(SCI_CLOCKF ,0x98,0x00);

while(VS1002D Wait DREQ_Ready());
VS1002D Write SCI(SCI_AUDATA,0xBB,0x80);

while(VS1002D_Wait DREQ. Ready());
VS1002D Write Zero(2048);

while(VS§1002D Wait DREQ Ready());

VS1002D_Setup Volume(0,0);

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

/* Initial VS1002D Function */

AR KA R 3 K ook o ok ok ok ok )

void VS1002D_Initial()

{
SPI1CON = 0x033D;

SPI1ISTATDits.SPIEN = 1;
SPIISTATbits.SPISIDL = ;

SPI1STATbits.SPIROV = 0;

TRISBbits. TRISBO = 1;



TRISBbits. TRISB1 = 0;
TRISBbits. TRISB2 = 0;
TRISBbits. TRISB3 = 0;

/* Initial GPIO Signal Interface VS1002D */
VS1002D RES HIGH();

VS1002D_XCS HIGHJ();
VS1002D_XDCS_HIGH();

/* Initial VS1002D Function */

VS1002D_HW _Reset();

VS1002D SW_Reset();

delay(10);

JREF Rk ok ok ok ook ok kb ko /

/* Start Main program Here */

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

int main {void)

{

unsigned int Sound Pointer;

VS81002D _Initial();

while(1)

{
VS1002D XDCS LOW();



Sound_Pointer = 0;

while(Sound_Pointer < sound_size)

{
while(VS1002D_Wait DREQ_Ready());

VS1002D Write SDI(sound[Sound Pointer]);
Sound Pointer++;

t
delay(1000);

-----

= l‘
[t 23
v o]
1 I
Lo 4

li]
P
>

dy I dl Y o U 14 dl [=3 1 gj 1 Y o ¥ € Y ¥
wnanstiluenasianulidmiunisidnuienisfinwivintu ldeygnlriluldusslevisunisen

ludnsdllagrsau Snvivhudilvidawdasilon uavdesgedadadivedenarsnasaninisunluly



I T
/tit{nterface Keyboard//////
I L T

M led Wi

#define NUMBER_OF DIGITS 32

#define LINEI 0x80

#define LINE2 0xC0

#define delay ms(x) led delay(x)

#idefine led_clear() lcd_command(1)

#define led_origin() lcd_command(2)

#define RS LATFbits. LATFO

#define E LATFbits. LATF1

// Function delay 1 ms /
void led_delay(unsigned int ms)
{
unsigned int x,a;
for(x=0;x<ms;x++)
{
for(a=0;a<443;a++);
}
¥

// Function send command //
void led_command(unsigned char com)
{

unsigned char buff;

buff = (com & 0xF0)>>4;

RS =0;

E=1;

LATD = (LATD & 0xFO0)|buff:

led delay(1);



E=0;

led_delay(1);

buff = (com & 0x0F);

RS =0;

E=1;

LATD = (LATD & 0xF0)/buff;
led_delay(1);

E=0;

led_delay(1);

// Function send data //
void lcd_text(char text)
{
unsigned char buff;
buff = (text & 0xF0)>>4;
RS=1;
E=1;
LATD = (LATD & 0xF0)[buff;
led delay(1);
E=0;
Icd delay(1);

buff = (text & 0x0F);

RS=1;

E=1;

LATD = (LATD & 0xFO0)|buff;
led delay(1);

E=0;

lcd delay(1);



// Function show string message //
void lcd puts(unsigned char line,char *p)
{
led_origin{);
led_command(line);
while(*p)
{
led_text(*p);
pt;
}
¥
// Convert long integer to ascii //
void _ultoa(unsigned long value,char *string,unsigned char radix)
{
unsigned char index;

char bufferNUMBER. OF DIGITS];
index = NUMBER_OF DIGITS:

do

{
buffer[-index] = '0' + {(value % radix);
if (buffer[index] > '9') buffer[index] +="A'-'9" - 1;
value /= radix;

Ywhile (value 1= 0);

do
{

*string++ = buffer|index++];
} while (index < NUMBER_OF_DIGITS);

*string = 0;



// Convert long integer to ascii //
void _ltoa(long value_1,char *string_1,unsigned char radix_1)
{
if (value_1 <0 && radix_1 == 10)
{
*string_1++="-";
_ultoa(-value_1,*string_1,radix 1);
h
else
{
_ultoa(-value_1,*string 1,radix_1);
H
}

// Convert integer to acii for.display on .CD //
void inttolcd(unsigned char posi,long value)
{
char buffl12];
_ultoa(value,&bufi[0],10);
led_puts(posi,&buff{0]);
}

// Function set initial //
void Icd_init()
{
TRISD = 0;
TRISFbits. TRISFO = 0;
TRISFbits. TRISF1 = 0;
led_delay(500);

led_command(0x33);



led_command(0x32);
led command(0x28);
led_command(0x0C);

led command(0x01);

/f{/f Main Program////
#include<p30f4011.h>
#include<led.h>

#include<uart.h>

_FOSC(CSW_FSCM ON & XT PLL4)

_FWDT(WDT OFF)

#define PORTEbits.RE4 dat

// Function display character //
void led_puts_step(unsigned char line,char *p,unsigned int msec)
{

led command(0x02);

led_command(line);

while(*p)

{

led_text(*p);

Pt
delay ms(msec);

}
}

/ interrupt TX //

void ISR _U1TXInterrupt(void)



{
IFS0bits. U1 TXIF = 0;

}

// interrupt RX //
void ISR UlRXInterrupt(void)
{
IFSObits. UIRXIF = 0;
}

// Function config //

void vartl_init()

{
unsigned int baudvalue;
unsigned int UIMODEvalue;

unsigned int UlSTAvalue;

CloseUARTI();
ConfigIntUART1(UART RX INT EN &
UART RX_INT PR6 &
UART TX_INT EN &

UART TX_INT PR2);

baudvalue = 11;

UIMODEvalue = UART EN &
UART _IDLE_CON &
UART RX_TX &
UART DIS WAKE &
UART DIS_LOOPBACK &
UART DIS_ABAUD &

UART NO_PAR 8BIT &



UART_1STOPBIT;

U1STAvalue = UART INT _TX BUF EMPTY &
UART TX PIN NORMAL &
UART TX_ENABLE &
UART _INT_RX 3 4 FUL &
UART_ADR_DETECT DIS &
UART RX OVERRUN CLEAR;

OpenUARTI{(UIMODEvalue, U1STAvalue,baudvalue);

/f Main //

int main()

{
char dat;
uartl_init();

led init();

while(1)

{

if(DataRdyUART1())

{
dat = ReadUARTI1();
led clear();
led puts(LINEI,&dat);
delay ms(3000);

¥

H

return 0;

}





