//Note: For the best effect, we suggest you view the program with the Source
Insight software.

//XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
19.9.9.9.9.:9:9:9:9:9:9.9.9.9.9.9.,9:9:9:9:9:9.9.9.9.9.9.9:9:9:9:9.9.9.9.9.9.9.9:9.9.¢

//xx Includes

XXXXXXXX XX XXX XXX XXX XX XXX XX XXKXKXKKXKXKKKKXKX KKK KKK XXX XXX XXX KKK XXX XXX KKK KKKKKK
XKXXXXXXXXXXXXXXXX XXX KKK KKK KK

#include "imagel.h"

#include "msp430g2955.h"

//xx Private macro
XXXXXXXXXX XXX XXX XXX XXX XX KX XXX KXKKXKXKKK KKK KKK XXX XXX XXX KKK KKK XXX XXX KKK KKKKK
XXXXXXXXXX XXX XXX KKK KKKK

#define SDA_H (P1OUT |=BIT7) // P1.7
#define SDA L (P1OUT &=~BIT7)

#define SCLK H (P1OUT |=BIT6) // Pl.6
#define SCLK L (P1OUT &=~BIT6)

#define nCS H (P1OUT |=BIT5) // P1.5
#define nCS L (P1OUT &=~BIT5)

#define nDC H (P1OUT |=BIT4) // Pl.4
#define nDC L (P1OUT &=~BIT4)

#define nRST H (P1OUT |=BIT3) // P1.3

(

#define nRST_L P1OUT &=~BIT3)
#define R SDA 0x80 //P1.7

#define DELAY TIME 1 // // The Time
after image remains on screen (unit: seconds)

#define MODEL // panel scan
direction

unsigned char tempvalue;
unsigned char templ,temp2;

#define PIC BLACK 252
#define PIC_WHITE 255
#define PIC A 1
#define PIC B 2
#define PIC HLINE 3
#define PIC VLINE 4
#define PIC C 5
#define PIC D 6
#define PIC E 7

#define PIC R 8



//xx Private functions
KXXXXXXXXXX XXX XXX XXX XXX KKK KKKKKKKKK KKK KKK KKK XXX XXX XX XXX XXX XXX KKK KKK KX
XXXXXXXXXXXXXXXXKKK

//XXXXXXXXXXKKXXKEXX KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK K
)1 9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:4

//xx  Delay Function

P OSSO SO0 OO0 O 0.0 000000 0.0-0.0.0-0- 000 0.0-0.0.0-0.0.0-6.0.0-0.0.0-0.0.0-0.0.0-0.0.0-0.0.0-5-0.0-6.0.0-5.0:0-5.0.0.5.5.4
XXXXXKXXKKXXKKXXKKXXKKXKKKK
//XXXXXXXKXXXKXXKKXXKKXX KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KK KKK KKK KKK K
)1 9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:4

void DELAY 100nS(int delaytime) // 30us

{

int i,3;

for(i=0;i<delaytime;i++)
for (7=0;3<1;j++) ;

void DELAY mS(int delaytime) // 1lms
{

int i,3;

for (i=0;i<delaytime;i++)
for (§=0;3<200;3++) ;

void DELAY S(int delaytime) // 1s
{

int i,3,k;

for(i=0;i<delaytime;i++)
for (§=0;3<1000;3++)
for (k=0;k<200;k++) ;

VHB 595585 855555050 00-00-00.00-0-0:0-80.00.0.0.0.00.0.0-0.0-0.0-0:0-0-:0-.0-0.0.0.0.0.5.0.5.-0.0-00-:0-4
)1 9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:4

//xx  E-paper Driver Functions
):9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:4
KX KXKXKXXKXKXKXKXXXX

VHB 5955855555550 50-00-00-00.00-00-80-50.00.0.0.0.00-00-0.0-00-0:0-0-9:0-.0-0.0.0.0.0.5.0.5.-0.0:00-:0-94
XXXXXKXKXKXKKXKKXKKKKXXXXKKKK KKK KKK KK KK KK KK KK

// Reset
):5:6:0:0:6:9-9.9.90.0.0.9-9-9-0.0.0.0-9-9-0-0.0.0.0.9-9-0-0.0.0.0.9-9-0-0.0.0:0-0-9-0.0.0.0.0-9-9-0-0.0.0.0-9-9-0-0.0.0:0-9-9.0-0.0:0:0-9-9.4
)$:9:0:0:9:9:9.9:90:0.0:9.9.9.0.0.0.0.9-9-9.0.0.0.0.9-9-0.0.0.0:04
void RESET ()
{
nRST L;
DELAY mS(20) ;
nRST H;
DELAY mS(20);



}

// Check busy
):9.9:9:9.9:9:9.9:9:9.9.9.9.9.9.:9.9.9.9.9.9.9.9.9.9.9.:9.9:9.:9.9.9.:9.9.9:9.9:9.:9.9.9.:9.9.9:9.9.9.:9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9:4¢
XEXXXXXKXKXKXKXXXKKKXKXXXKKKKXXXXKKKKKXKKKK
void READBUSY ()
{
while (1)
{
_NOP() ;
if((P1IN & 0x04)==0)
break;

}

// Enter command XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXX
void SPI4W WRITECOM(unsigned char INIT COM)
{
unsigned char TEMPCOM;
unsigned char scnt;
P1DIR |= R SDA;
TEMPCOM=INIT COM;
nCS H;
nCS L;
SCLK_L;
nDC_L;
for (scnt=0;scnt<8;scnt++)
{
if (TEMPCOM&0%30)
SDA H;
else
SDA L;
SCLK_H;
SCLK_L;
TEMPCOM=TEMPCOM<LL ;

}

// Enter data
29:9:9:9:9:9:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:9:9:9.9:9.9:9.9.9.9.9:9:9:9:9:9:9:9:9:9:9:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:.:.9.6 4
XXXXXXXXXXXXXXXXXX KKK KKK KK KKKKKK
void SPI4W WRITEDATA (unsigned char INIT_ DATA)
{

unsigned char TEMPCOM;

unsigned char scnt;

P1DIR |= R _SDA;

TEMPCOM=INIT DATA;
//nCs_H;
//nCs_L;
SCLK_L;
nDC H;
for (scnt=0;scnt<8;scnt++)
{
if (TEMPCOM&O280)
SDA H;



else

SDA L;

SCLK_H;

SCLK_L;
TEMPCOM=TEMPCOM<LL ;

}
//nCs_H;

// Read Data

P 301006550055 5009000000.005000.09000005000.00000005000000000.05000005000550004
):9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:4

unsigned char SPI4W READDATAI ()

{
P1DIR &=~ R SDA;

unsigned char scnt,temp;
temp=0;

// nCS_H;

// nCS _L;

// SCLK H;

nDC H;

for (scnt=0;scnt<8;scnt++)
{

SCLK_L;
if (P1IN&R SDA)
temp=(temp<<1) | 0x01;

else
temp=temp<<l;
SCLK_H;
SCLK_L;

}

// nCS_H;

tempvalue= temp;
return temp;

}

void read temperture (void)
{

//The "busy" line must be low before calling this function
unsigned char templ,temp2;
SPI4W WRITECOM(0x18);
SPI4W WRITEDATA(0X80) ;
SPI4W WRITECOM(0x22) ;
SPI4W WRITEDATA(OXEIL);
SPI4W _WRITECOM(0x20) ;

nCS H;
READBUSY () ;

SPI4W_WRITECOM(0x1R) ;
templ=SPI4W_READDATAL () ;
temp2=SPI4W READDATAL () ;

tempvalue=templ;



tempvalue=temp2;
nCS H;

// E-Paper Driver Initialization
PO 0595559 00-00-00-00-90-00-00.0.0.0.0.0.00.0.0-0-0.0-00-00-0:0-:0-00-8.0-0.0.0.0.0.5.0-5.0-0:0-.0-0:0-:0-:0-:0-:0:¢
XXXXXXXKKXKKXKK KK XK XK KKK

void INIT SSD1681()

{
SPT4W WRITECOM(0x01) ; // Set MUX as 296
SPI4W_WRITEDATA(OXC7);
SPI4W_WRITEDATA(OXOO);
SPI4W_WRITEDATA(OXOO);

SPI4W WRITECOM(0x11); // data enter mode x decrement Y decrement
SPI4W_WRITEDATA(OXOO);

SPI4W WRITECOM(0x44) ; // set RAM x address start/end, in page 36
SPI4W WRITEDATA (0x18); // RBAM x address start at 00h;

SPI4W WRITEDATA (0x00) ; // RAM x address end at Ofh(15+1)*8->128
SPI4W WRITECOM (0x45) ; // set RAM y address start/end, in page 37
SPI4W WRITEDATA (0xC7); // RAM y address start at 127h;

SPT4W WRITEDATA (0x00) ;

SPI4W WRITEDATA(0x00); // RAM y address end at 00h;

SPI4W WRITEDATA (0x00) ;

SPI4W WRITECOM(0x3C) ; // board
SPI4W WRITEDATA (0x05) ; //GS1-->GS1
SPI4W WRITECOM(0x21) ; // board
SPI4W WRITEDATA (0x00) ; //GS1-->GS1

}
//

):9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:4
:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:4
void enterdeepsleep()

{

SPI4W WRITECOM(0x10) ;
SPI4W WRITEDATA(0x01) ;
nCS H;

VHB 3PS5 PSS S S S0 0 0000 0000000000000 000000000000 00000000000060000 004
XXXXXXXKXKKXKKXXKKXK KKK KKK XXX KKK KKK KK KK KKK KKK

//xx  Image Display Function

PO 58540900 00-00-00-90-00-0.0.00.0.0.0.00.0.0-00-0.0-00-00-0:0-:0-0.0-8.0-0.0.0.5.0.5.0-0.0-00-0.0-0:0-:0-:0-:0-:0¢
XXXXXKXKXKKXKKXKKKKKK



//XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

P O:0:0:9:4:9:0:0:5:9:9:9:9:99:9:9:0:0:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9:9.9:9:9:9:54
void dis img(unsigned char num)

unsigned int row, col;

unsigned int pcnt;

/***************************************************bw

image****************************************************/

SPI4W WRITECOM (0x4E) ; // set RAM x address count to 0;

SPI4W WRITEDATA(0x18);

SPI4W WRITECOM(0x4F) ; // set RAM y address count to 296; 2D9

SPI4W _WRITEDATA(0xC7);
SPI4W_WRITEDATA(0x00) ;
SPI4W_WRITECOM(0x24) ;

pcnt = 0;
Prompt Byte Number
for(col=0; col<200; col++)
total // send 128x252bits ram 2D13
{
for (row=0; row<25; row++)
lines, with 2 bits per pixel, or 72/4 bytes
{
switch (num)

{

case PIC C:

SPI4W WRITEDATA(gImage kfree 200x200[pcnt]);
break;

case PIC VLINE:

if (col<100)
SPI4W_WRITEDATA(OX££);
else

// Reset or Save

// 172 columns in

// A total of 72

SPI4W WRITEDATA (0x00) ;

break;

case PIC HLINE:
if (row<13)

SPI4W_WRITEDATA(OXOO);
else

SPI4W WRITEDATA(0Oxff);

break;

case PIC WHITE:
SPI4W_WRITEDATA(OX££);
break;

case PIC BLACK:
SPI4W_WRITEDATA(OXOO);
break;

default:



break;

pcent++;
}
}
SPI4W_WRITECOM ( );
SPI4W_WRITEDATA ( ) ;
SPI4W_WRITECOM ( )

SPI4W WRITEDATA(
SPI4W WRITEDATA(

~ ~ ~.
~.

~.

SPI4W WRITECOM ( );
pcnt = 07
for (col=0; col< ; col++)
{
for (row=0; row<25; row++)

{

switch (num)

{

case PIC C:

SPI4W WRITEDATA(gImage kfree 200x200[pcnt]);
break;

case PIC WHITE:
SPI4W WRITEDATA ( ) ;
break;

case PIC VLINE:
if(col< )

SPI4AW WRITEDATA ( );
else
SPI4W WRITEDATA ( ) ;
break;
case PIC HLINE:
if (row<13)
SPI4W_WRITEDATA( ),
else
SPI4W_WRITEDATA( ),
break;
case PIC BLACK:
SPI4W_WRITEDATA( ),
break;
default:
break;

}
pent++;



SPI4W WRITECOM(0x18);
SPI4W WRITEDATA(0x80);

SPI4W WRITECOM(0x22) ;
SPI4W WRITEDATA (0xF7) ;

SPI4W_WRITECOM(0x20) ;
DELAY mS (1) ;

READBUSY () ;

void dis imgfast (unsigned char num)

{
unsigned int row, col;
unsigned int pcnt;

/***************************************************bw

image****************************************************/

SPI4W WRITECOM(0x4E) ; // set RAM x address count to 0;
SPI4W WRITEDATA (0x18) ;
SPI4W WRITECOM(0x4F) ; // set RAM y address count to 296; 2D9

SPI4W WRITEDATA (0xC7) ;
SPI4W WRITEDATA(0x00) ;
SPI4W_WRITECOM(0x24) ;

pcnt = 05 // Reset or Save
Prompt Byte Number
for(col=0; col<200; col++) // 172 columns in
total // send 128x252bits ram 2D13
{
for (row=0; row<25; row++) // A total of 72
lines, with 2 bits per pixel, or 72/4 bytes
{

switch (num)

{

case PIC A:
SPI4W WRITEDATA(gImage 154HD 1[pcnt]);
break;

case PIC VLINE:
if (col<100)
SPI4W_WRITEDATA(QXQQ);
else
SPI4W_WRITEDATA(OX££);
break;

case PIC HLINE:
if (row<13)
SPI4W WRITEDATA (0x00) ;
else



SPI4W_WRITEDATA(OX££);
break;

case PIC WHITE:
SPI4W WRITEDATA(0Oxff);
break;

case PIC BLACK:
SPI4W WRITEDATA (0x00) ;

break;

default:
break;

}

pcnt++;
}
}
SPI4W _WRITECOM(0x3C) ; // board

SPI4W WRITEDATA (0x80) ;

SPI4W WRITECOM(0x18) ;
SPI4W WRITEDATA (0x80) ;

SPT4W WRITECOM(0x22) ;
SPI4W WRITEDATA (0xIF) ;
SPI4W WRITECOM(0x20) ;

DELAY mS (1) ;
READBUSY () ;

void dis partial img(unsigned char num)
{
unsigned int row, col;

unsigned int pcnt;
/***************************************************bw

image****************************************************/

SPI4W WRITECOM(0x44) ; // set RAM x address count
SPI4W_WRITEDATA(QXQ6);
SPI4W_WRITEDATA(OXO;);

SPI4W WRITECOM(0x45) ; // set RAM y address count
SPI4W_WRITEDATA(OX2S ;



SPI4W_WRITEDATA ( )
SPI4W_WRITEDATA ( ) ;
SPI4W_WRITEDATA ( )

SPI4W _WRITECOM ( ) // set RAM x address count to 0x08;
SPI4W WRITEDATA ( )
SPI4W _WRITECOM ( ) ; // set RAM y address count to O0x5F
SPI4W_WRITEDATA( ),
SPI4W WRITEDATA ( )
SPI4W WRITECOM ( );
pcnt = 0Oy
for(col=0; col<=31; col++)
{
for (row=1l; row<=6; row++)

{

switch (num)

{

case
SPI4W WRITEDATA(gImage 1[pcnt]);
break;
case
SPI4W WRITEDATA(gImage 2[pcnt]);
break;
case
SPI4W WRITEDATA (gImage 3[pcnt]);
break;
case
SPI4W WRITEDATA(gImage 4[pcnt]);
break;
case
SPI4W WRITEDATA (gImage 5[pcnt]);
break;
default:
break;
}
pcnt++;
}
}
SPI4W WRITECOM ( ) // board
SPI4W_WRITEDATA( ),
SPI4W WRITECOM ( ) ;
SPI4W_WRITEDATA( ),
SPI4W WRITECOM ( ) ;
SPI4W WRITEDATA ( ) ;
SPI4W WRITECOM ( ) ;

DELAY mS (1) ;
READBUSY () ;



void VCI_3 0V()
{

P3DIR &=0x00;

P3DIR |= 0x01;
P30UT &=~BITO;
//3.0V

}

VD 99995555555 50.0000 0000ttt Ot OOttt ee.0.0.0.0.0.0.0.0.0.0.0.0.0.0-0-0.0-5-5-5.5.5.0.0.0.0.0.0.0.0.0.0.0: .04
)1 9.9.:9:9.9:9:9.9:9:9.9.9.9.9.9.:9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9:9.9.9.9.9.9.4

//xx Main Function
):9.9:9:9.9:9:9.9:9:9.9.9.9.9.9.:9.9.9.9.9.9.9.9.9.9.9.:9.9.9.:9.9.9:9.9.9:9.9:9.:9.9.9.9.9.9:9.9.9.:9.9.9.9.9.9.9.9.9.9.9.9.9.9.:9.9.9.:9.9.9.9.9.9:4
):9.9:9:9.9:9:9.9:9.9.9.9.9.9.9.9.9.9.9.9.9.9:9.9.4

VD 99995555555 000000 0000ttt tt OOttt ee.0.0.0.0.0.0.0.0.0.0.0.0.0.0-0-0.0-5-5-5.5.5.0.0.0.0.0.0.0.0.0.0.0: 004
XXXXXXXXXXX XXX XX XXKXXXXXKKKKKKKKK KKK KKK KKK

void main( void )

{

int i=19;

WDTCTL = WDTPW + WDTHOLD; // Stop watchdog
timer to prevent time out reset

BCSCTL1 = CALBCl 1MHZ; // set DCO

frequency 1MHZ
DCOCTL = CALDCO_1MHZ;

PIDIR |=0x78; // set P1.3~7
output
P30UT = OXIE;
P3DIR = 0Oxff; // p3.4,p3.5 Set
as Input
VCI_3 0V();

DELAY mS(10);

//SLOW DISPLAY
RESET() ;

SPIAW WRITECOM (0x12);
READBUSY () ;

INIT SSD1681();
dis_img(PIC C);
enterdeepsleep() ;
DELAY S(1);

_NOP() ;

//fast display
RESET() ;
READBUSY () ;



dis _imgfast (PIC_A);
enterdeepsleep() ;
DELAY S(1);

//SLOW DISPLAY

RESET () ;
SPI4W_WRITECOM ( );
READBUSY () ;
INIT SSD1681();
dis _img(PIC C);
enterdeepsleep() ;
DELAY S(1);

_NOP() ;

//PARTIAL DISPLAY
RESET () ;
READBUSY () ;

dis partial img(3);
enterdeepsleep() ;
DELAY S(1);

RESET () ;
READBUSY () ;

dis partial img(4);
enterdeepsleep() ;
DELAY S(1);

RESET () ;
READBUSY () ;

dis partial img(5);
enterdeepsleep() ;
DELAY S(1);

while (1) {}



