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(oid EINT3_IRQHandler()

LPC_GPIOINT->102IntCIr |= (1 << 10);
if(pause) pause=0;
else pause = 1;

t )

el 03 iy 25 15405 03,5 Resume g Pause ey a5 el Int0 4, colinl a5 by o a0l 0 05

(f ((LPC_GPIO2->FIOPIN & (1<<11))) { // Volt b

if (selected==0) selected=1;
else selected=0;
?f ((LPC_GPIO1->FIOPIN & (1<<29))==0) /I UP
i{f (selected==0)
if(volt_div<=4) volt_div*=2;

else if(time_div<=4) time_div*=2;

A~

else if (LPC_GPIO1->FIOPIN & (1<<26))==0) // DOWN

~—

if (selected==0)
if(volt_div>1) volt_div/=2;

Ise if(time_div>1) time_div/=2;

-~ @ - .

& J

Down 9 Up sla ads” 5)lge ool 51 G o ol b cwslice .ail (0 Time Div g Volt Div ,iolae i 9 ol @l Gise ol
ook oml 9 Y 1y Jlade wlg5 o Kt 552

s N
LCD_ShowNum(220,16,volt_div,1,16);
LCD_ShowNum(220,32,time_div,1,16);
POINT_COLOR = RED;

if (selected==0)

{
LCD_DrawLine (220,31,227,31);
}

LCD_DrawLine (220,47,227,47);

else {

}
POINT_COLOR = Black;
& J
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- D
LPC_GPIO1->FIODIR &= ~((1<<25)|(1<<26)|(1<<27)|(1<<28)|(1<<29)); LPC_GPIO2->FIODIR
&= ~((1<<11)|(1<<22)); // KEY1 = Volt Division KEY2 = Time Division

LPC_GPIO2->FIODIR  &=~(1<<10); /*PORT2.10 defined as input  */
LPC_GPIOINT->IO2IntEnF |= (1 << 10); /* enable falling edge irq */

NVIC_EnablelRQ(EINT3_IRQn);

& J

ML@INTO 4adg ol dbég@g}gksbg)g Q)yod.gool.é.?.d S)90 sla 4.3[.; éﬂgglﬁﬁﬂ&@hljﬁmain el}ﬂui..éqo.ﬂ

¢ LCD_Clear(White); A

POINT_COLOR=Blue;
for (x=0;x<4;x++)

LCD_DrawLine(x,0,x,319); // y origin line
LCD_DrawLine(0,x,219,x); // x origin line

POINT_COLOR=BIlack;
for (x=1;x<7;x++) {
LCD_DrawLine(x*40,0,x*40,319); // y line
LCD_DrawLine(0,x*53,239,x*53); //x line
}

LCD_ShowString(160,0,"www.ECA.ir");
LCD_ShowString(160,16,"Volt=");
LCD_ShowNum(220,16,volt_div,1,16);
LCD_ShowString(160,32,"Time=");
LCD_ShowNum(220,32,time_div,1,16);
LCD_SetTextColor(Red);

for (x=0;x<320;x++) {

& J

Do (0 (S U9z £ O g0
bl oo pguas abgS 5 WWW.ECAr & )le 9 Volt Div y Time Div Liolss 4 bgs yo Slhgiws oub caond

( while(pause); )

D9 (50 )loger IS el 9 AT (0 ddl> 5]y Pause ass’s 0ab 05,08 pKa 1) a6l i ol

~ ™
ADC_ Data = 0;

for(i = 0;i < 8; i++)

{
ADC_Buf =ADC_Get();
ADC_Data += ADC_Buf;

}
éDC_Data = (ADC_Data / 8);

www.ECA.ir



@DC_Data = (ADC_Data * 240 * volt_div)/4096; ]

g o0 J )l LCD s Gioles @l 9 00 Joaws
~

(f (ADC_Data<240) {
LCD_PutPixel(319-ADC_Data,x);
LCD_PutPixel(318-ADC_Data,x);
LCD_PutPixel(320-ADC_Data,x);
LCD_PutPixel(319-ADC_Data,x+1);
LCD_PutPixel(319-ADC_Data,x-1);

\ }

S35 JauKo B ail S50 K 5 50 0 030 Gioled JuuKs a4l sl il (0 LCD (59, 0 00 dulons JuuKo (ioled cagr Giso (]
Hgd (8 009 585 ol Yoy 4

J

or (j=0;j<time_div;j++) {
delay(18);
if(++dly>25) update_settings(),dly=0; // update Settings every 450ms

sl 02 iy, 450MS 5L o3b o lands curdg conyT s Time Div Jleel sl ,u5b syl g dil> ol
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NXP ARM LPC1768 DevBoard Cortex-M3"
3. 2”’touchscreen LCD,with JLink V8 On board

Features:

e Powerful MCU core: Cortex-M3

® processing rates of up to 100MHz, and includes a support eight areas of memory protection unit (MPU)
o Built-in Nested Vectored Interrupt Controller (NVIC)

e 512KB on-chip Flash program memory, to support in-system programming (ISP) and In-Application Programming (IAP)
e 64KB SRAM for high-performance CPU through the instruction bus, system bus, data bus access

o AHB multi-layer matrix with 8-channel general purpose DMA controller (GPDMA)

e support the SSP, UART, AD / DA, Timer, GPIO, etc. , can be used for memory to memory transfers

o standard JTAG test / debug interface and debug serial line and serial line tracking port options

e Emulation trace module supports real-time tracking

e 4 low-power modes: sleep, deep sleep, down, deep power-down

e single 3. 3V power supply (2. 4V - 3. 6V)

e non-maskable interrupt (NMI) input

e On-chip integrated power-on reset circuit

e built-in system tick timer (SysTick), easy operating system migration.

A wealth of on-board resources:

-2-way RS232 serial interface (using the straight-through serial cable, serial port support them all the way ISP download)
-2 Road, CAN bus communication interface (CAN transceiver: SN65VHD230)

-RS485 communication interface (485 transceiver: SP3485)

-RJ45-10/100M Ethernet network interface (Ethernet PHY: DP83848)

-DA output interface (USB sound card can do experiments on-board speaker and speaker output driver)

-AD input (adjustable potentiometer input)

-color LCD display interface (which can take 2. 8-inch or 3. 2-inch color TFT 320X240)

-USB2. 0 Interface, USB host and USB Device interface.

-SD / MMC card (SPI) interface (available with FAT12, FAT16, FAT32 file system)

-IIC Interface (24LC02)

-SPI serial FLASH interface (AT45DB161D)

-2 user keys, 2 function keys and INTO Reset button, 8 LED lights

-1 Five keys to enter the joystick (Joystick)

-serial ISP download (no need to set jumpers), the standard JTAG download, simulation debugging interface.

-integrated USB emulator: emulator debug features such as online support, support KEIL, IAR and other mainstream development environment.
-optional external 5V power supply or USB 5V input supply.

-leads all the IO, user-friendly external circuit to the secondary development of other applications.
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geprom unsigned char prog, pass[5]; b

char buffer[32];

unsigned char len_pass=5, pass_in[5], old_pass|[5], key, op=0;
signed temp;

unsigned char err_cunt, err_cun_num=4, wait_scan_keypad=15; //secound
unsigned int lcd_bl;

unsigned char scan[4]={0OXFE,0XFD,0XFB,0XF7};

unsigned char arrkey[16]={

1,2,3,15,

4,5,6,14,

7,8,9,13,

10,0,11,12};

J

2 bl 0925 ol 5550 K05 ab al b a8’ o0 usis A 4 0T Jlade s 9 ool AdMin b 5o, odgl il sl Prog e
buffer e sl sais iy 05 9,50 EEPROM dk.éb)sLm”i:.owléga)mgaﬁfs,o)l)BQTp)li}g)yuaé)a},o)pass Sguas
L ool b a5 il 0 oo 0 sl )3 a5 28 oo Lasuinn ) soue 50, Jgb len_pass .cwl Kiols a4 Jlo,l Sledbl 5,155 &l
2bb 5 alyl g

o 0ols Hlad oS Loyl Key .ol )8 bawgs oas 3)ly sla s, )10 sl souae 0 el gl &l,T old_pass 5 pass_in
390 oy s @l s e o5 0l as,3 b s Gols Ollee @l 2ib o Lho ol U2 iy )ldie a5 Op 3,8 0 I8 ol s
& olase, oleds slaws err_cunt .asb e sad oxlss slos Hluke (5,165 sl Hlaede e Temp ol 4,3 )13 sslacl
Sl LU (5,58 G O pgear &7 Cwl )l dawegs ey 03,5 5)lg Dlrds slaws jeme err_cun_num .s)led o 1) 39 0 5)l9 ol
SLolE piums G )l ) 593 50, (410 (29 i) 0 et Olos ol 3 )8 ST a8 sl Sloj e wait_scan_keypad
Sguls 03y Hlid sals sl sais Lasin Obe; b oS SIFe )39 .)..LlaGA 035 ylouis gﬂilCd_bl 390 GLol Sy 49 41.9)? 306 1, 9
ol 00 0315 HLis oS lude 8L 9 3,98 oSl sl arrkey g scan wl)T .5ei 0 o9l LCD aie oy LED

Lol Ji 53 39250 alss
A W) M',? o3l @..093 L;{ O )geo L®) ML))J PR} o 05wl c:l,.'i ).1) PR

Ad8g O g0 b Ly Yuilgs U
/unsigned int read_adc (unsigned char adc_input){ b
ADMUX=adc_input | (ADC_VREF_TYPE & 0xff);
delay_us (10);

ADCSRA|=0x40;

while ( (ADCSRA & 0x10)==0);

ADCSRA|=0x10;

return ADCW;

J J
g ploxl ol o) Sldee ol b g 0 031> iS5 Ca ADCW s a8 Jlises @ oas s Jlade Jows obe)
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(void get_temp (){

signed int a,b;

float t1,t2;

b=read_adc (0);
a=read_adc (1);

t1=( (b*2. 56)/1023)*100;
t2= ( (a*2. 56)/1023)*100;
temp=t1-t2;

Y J

5Ly ,I_mp.m&idlsl{ o Xles oo 1) sommim slos Hlaie yiwo JUIS a5 395 0 cdlys Vg - JUI 95 51 SglbT Hlage 93 &b el )
&ﬁgl)ﬁxug&ww.;ﬁf@)lptemp 9 ,_sLoh_;Lw)ig_ij)l)inng; ol Qoﬁpfbgpfﬂpsal)l.m)s)'ﬂ,a
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IM35 jguin b ol o caols ol 5l el ol 515 abal, QT,»,.) SWo b e Los s 55 3900 G L, P.éljw@f“,ﬁl.o& ol

03 ol aie sles (5,8 o5lxl sl

Siwles a0 Sledbl Jlo,l 6
(void display ({ A
get_temp ();
sprintf (buffer,"%d\xdfC %d:%d:%d\n%d/%d/%d",temp,hour,minute,second,jy,jm,jd);
lcd_clear ();

lcd_puts (buffer);

week_name ();

cunter_err_pass (err_cunt);

¢ J

&g g o0 Jlul Sisles Gl e 9 05,5 S5k o3l T buffer s > 0k Gasuis S yd by (6wl g e Sla e 26
03,5 3)l9 sl 0sle (Bb lads slaws Gam wbgos S osleT )b gm0 4 1) dzia 59, s 5 4 cunter_err_pass s week_name

A5 0 Dl Kiales 59, 9 03beT | g i)
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void lcd_back_light (){

lcd_bl++;

if (Ilcd_bl>=250) lcd=0;

else lcd=1;

¥

\
Ol e 9 35 o0 Ligals abgs je LED 354w, Y0- 33 4 a5 lo) g 0 039 58 led_bl Jatie 4y >lg S el} ol sl L a b

T TR W .ml,;> 4l YO Ibga> YO <) - - ol el Sgu A |):>| sl k;.:.a \. }akeypad el.? )3 d¢> 5('_4[3 ol D9 R w9 D )guo
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N
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unsigned char keypad (unsigned char wait){

unsigned char r,c,k=0,j;

unsigned int i,l;

DDRB=0XO0F;

PORTB=0XFF;

unsigned char keypad (unsigned char wait){

& J
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unsigned char r,c,k=0,j;

unsigned int i,l;

DDRB=0XO0F;

PORTB=0XFF;

I= (wait*1000)+1000;

for (i=0; i<l; i++){
for (r=0; r<4; r++){
c=4;
PORTB=scan]r];
delay us (10)

if (c1==0) c=
if (c2==0) c 1,
if (c3==0) c=2;
if (c4==0) c=3;

if (! (c==4))
k=arrkey[ (r*4)+c];
while (c1——0)
while (c2==0);
while (c3==0);
while (c4—— );
delay_ms (100);
lcd_bl=0;

return k;

}

}

delay_ms (1);

jt+;

if (;==100) {lcd_back_light (); j=0;}
}

k=100; //time out "Not press any key"
return k;

}

(& J
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/void reset_var (){
unsigned char i;

for (i=0; i<len_pass; i++){
pass_in[i]=255;
old_pass|i]=255;

}

J J
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unsigned char masage (){
lcd_clear ();
lcd_gotoxy (5,0);
lcd_putsf ("SAVE?");
lcd_gotoxy (0,1);
lcd_putsf ("NO (*)");
lcd_gotoxy (10,1);
lcd_putsf ("YES (#)");
key = keypad (wait_scan_keypad);
return key;

}

A\ J

5 305 plail [ Jas ool b onl 1395 o 53l 55 plail s ine Jlgms ol 31 & el S5 &0l 1 ilie sla 0lSe 5
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298 30y Bl PE

GOid get_pass (){

unsigned char i,x;

res_get pass:

lcd_clear ();

_lcd_write_data (OXOF);

if (op==0) lcd_putsf ("Input Password");

if (op==1) lcd_putsf ("Old Password");

if (op==2) lcd_putsf ("New Password");

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

X=i+5;

lcd_gotoxy (x,1);

key = keypad (wait_scan_keypad);

if (key==10) goto res_get pass;

if (key==100 || key==11) break;

pass_in[i]=key;

sprintf (buffer,"%d",pass_in[i]);

lcd_puts (buffer);

delay_ms (150);

lcd_gotoxy (x,1);

lcd_putsf ("*");

}

Y J
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void new_pass (){
unsigned char i;
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lcd=1;

if (prog!=80){ // Create a first password
sprintf (buffer,"Admin: Create a password");
lcd_clear ();

lcd_puts (buffer);

delay_ms (3000);

get_pass ();

i=masage ();

if (i==11)Y
for (i=0; i<len_pass; i++){
pass[i]=pass_in[i];

prog=80; // burn fuse for a first get password

}
}

reset_var ();

J J

sexin ol O i3le 5l e a5 cul oais a3l adgl 50, jeia a5 8300 OLis opl G Cuns A+ 332 S yg0 5 55 (awl FF Logac
bl 0 pgue 3oy Sl @b dnd 5 @b opl ) Jguol 0l salgss |2 59 &b Oilp-:*“-:*“t-s-u-f olslely )5 9 2i salegs Al
A 03ls ogs Wb s oS

29830 03,5 S Al
void check_pass (unsigned char open){ //open: 1=> rel=1 h
unsigned char i,c=1;
for (i=0; i<len_pass; i++){
if (pass_in[i]'=passli]){
ct++;
break;
}
}

if (c==1)X

if (open==1)Y

rel=1; //cunter for wait invalid password
lcd_clear ();

lcd_putsf ("Opened the door");
lcd_gotoxy (4,1);

lcd_putsf ("WELCOME");
delay_ms (500);

rel=0;

delay_ms (2000);

}

err_cunt=err_cun_num,;

op=50; //op 50 ==> password is true and chane time date
telse{

Icd_clear ();

lcd_putsf ("INVALID PASSWORD");

delay_ms (1000);

err_cunt--;

}

reset_var ();

N, y
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void change_pass (){
unsigned char i,c=1;
op=1; //get old password
get_pass ();

for (i=0; i<len_pass; i++){
old_pass[i]=pass_in]i];

op=2; //get new password
get_pass ();

for (i=0; i<len_pass; i++){
if (old_passli]'=pass][i]){
c++;

break;

}
}

key = masage ();
if (key==11){//# key==11 save is OK Go to cheking...

if (c==1)X
for (i=0; i<len_pass; i++){
passl[i]=pass_in[i];

lcd_clear ();

lcd_putsf ("Successfully !");

delay_ms (3000);

err_cunt=err_cun_num; //cunter for wait invalid password
telse{

lcd_clear ();

lcd_putsf ("ERROR! Wait... ");

delay_ms (5000);

err_cunt--;

}

reset_var (); key=0;

}
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void change_time (){

unsigned char digit[2],newtime[6]; /0h,1m,2s 3y,4mo,5d
unsigned char x,y=0,j,locate[6]={5,8,11,5,8,13};

get_pass ();

check_pass (0);

if (op==50){ //lop 50 ==> password is true and chane time is alow
sprintf (buffer,"Time --:--:--\nDate --/--/20--");

lcd_clear ();

lcd_puts (buffer);

_lcd_write_data (0XOF);

for (x=0; x<=5; x++){ //get 6 number
digit[0]=digit[1]=0;

if (x>2) y=1; // Go to next row
for (j=0; j<=1; j++){ //get 2 digit from keypad
lcd_gotoxy (locate[x],y);

digit[j]J=keypad (wait_scan_keypad);

if (j==0) digit[0]*=10; //Digit format xx => digit[0]x
newtime[x]=digit[0]+digit[1]; //<8_52 33 JS55 5 aa 4 22 o0 il
if (digit[j]'=100){ //chek for time out keypad
sprintf (buffer,"%d",newtime[x]);

lcd_puts (buffer);

}else goto endTime; //esc

}

}

key=masage ();
if (key==11)}

gregorian_week_day (newtime[3],newtime[4], (newtime[5]+2000)); //calculate week day
rtc_set_time (newtime[0],newtime[1],newtime[2]); //hour, min, sec //0h,1m,2s

rtc_set date (week,newtime[3],newtime[4],newtime[5]); //week_day, day ,month, year //3y,4mo,5d
lelse if (key==10) goto endTime;

¥
endTime:
key=0p=0;
}

N\ %
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void main (void){
unsigned char a,b;
lcd=1;

lcd_init (16);

PORTC=0x00;
DDRC. 2=1;
DDRC. 3=1;
PORTD=0x00;
DDRD. 7=1;

err_cunt=err_cun_num,;
new_pass ();

i2¢c_init ();
rtc_init (0,0,0);

ACSR=0x80;

SFIOR=0x00;
ADMUX=ADC_VREF_TYPE & 0xff;
@DCSRA=Ox87;

J

9o 5o 0 Sy Calgin ail> g9, 5 S8 b @b ol slanl )3 igd e IS 5 Slesl s bl )3 00 by wls oles a5 main b

Py Sk 0,5 2615 la Oyt D)o 4 Kiales OT Sl ams 5 594 00 rboy Kiales LED lanl a5 15,8 o0 o904l lashiis

Jia b yey 05,5 5,09 6l sxle U sl s 58 635 e 55 OT Sl a9 39 s8 Cis 25 (29,5 Sogo 4l g il ol o dalsl s

25 b Sls,s kot asle adgl s, LT asCyl 03,5 S sl new_pass mb 5 oas (5 138,L err_cun_num 5,5 Gy

Slashis b Jlizms 4 ST ae oo 5T 5 5 5555 0 gl sy 0 Sy 651l ol gz ICDS1307 595 5 12C Y9, oy Caanad

Dgl oo LS)I-‘)-.’ dgas 9 solsslol, osleT aJl

A8 0 slgl e r:g‘.)w ISPV V) el,.? 9 00 Colpiw dal> 5 lg CPU s 4 bl 5l

(while (1){ A

lcd_back_light ();

get_rtc ();

key=0xFF;op=0; //restr this var

if (err_cunt==0){ //wait for error

lcd_clear ();

lcd_gotoxy (3,0);

lcd_putsf ("ERROR... ");

lcd_gotoxy (0,1);

lcd_putsf ("You Don't Input");

alarm=1; delay_ms (500); alarm=0; delay_ms (300);

alarm=1; delay_ms (500); alarm=0; delay_ms (300);

alarm=1; delay_ms (2000); alarm=0;

for (a=0; a<15; a++){
for (b=0; b<60; b++){ // 1 min
lcd_gotoxy (15,0);
lcd_putsf ("|");
delay_ms (300);
lcd_gotoxy (15,0);
lcd_putsf ("/");
\__delay_ms (300); J
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err_cunt=err_cun_num;
}
display ();

key = keypad (0);

if (key==1) change_time ();
if (key==10) change_pass ();

if (key==11){

get_pass ();

if (key!=100) check_pass (1); //if: no time out then open=1

}

}

J J

o 59,2 Sl BEt_ITC &b pa sn 5 090 e Sls3 ]9 polse g0 4 Kioles yg5 J a8 sl led_back_light £b coleiw ail> 55
9o S lanlerr_cunt ga b pee juiio (0uiS (o umy 1 0P skey sl juiie ogh g0 Slasl b mb 5 el Gla uine 058
)|)§)J..L.:.3C_A.:.:.A|6|ﬁmdﬁ|‘abM|,§dflqj|é¢£@A9°MJﬁ4i:§b\OQMQWAyoM)Mbﬁ|ﬁ4fL§)9m)>9
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Sl amy andl a8 5 57 salys Jib g 3507 Jalys 5 o 4 1) Lt 09T Ggr oo wios b s 45,0 F 51 uy 9 287 Olowial 1) 3,90 F 1
A dalgs 6,8 ,L o8 i lake Loyl err_cunt obej ol Ol (6

S0 09z Ll 55 &5 5950 Sles s keypad (0) b OF 5l am a8 036 1 LuKles b osd Slgsl,8 display ab Lo gl 51 e
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typedef unsigned char byte;
unsigned char g_days_in_month[] = {31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31};
unsigned char j_days_in_month[] = {31, 31, 31, 31, 31, 31, 30, 30, 30, 30, 30, 29};
char buffer[32],week;

unsigned char hour=0,minute=0,second=0;

unsigned char year=0,month=0,day=0;

long int y,m,d;

long int jy,jm,jd;

Jong int gy,gm,gd;

J

j_days_in_month s g days_in_month .culess o3ls pb a5 typedef )giws bawgs 45 4iL o unsigned char olea byte
ML@&))L}MCL»ML,J)AP&LQW)JL» xlw;)l)ﬁul)JLSJN»AQW6&0&6“)9))'.&&4{“@@“%')
patlss o0 45 5 puol s Slo e Sl (5 il 5 Men W95 (o0 9,5 8 S,o b 4 el 5 Bl (puad B9 0 £9,5] Do b T

oS Ol 525 (S puolpuw D900 45 1520 b pdled ool LTSl oo Lxisl > ST jids )90 4

o5lw M plS

long int div (long int a, long int b){
return (int) (a/b);

'M"Ls":”“‘:‘?)‘.'l)A"’.“#BW‘J‘SGAMW&)%l)Le’;T9w)?|)b9a'>J‘c9°@b()t‘.l
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/void gregorian_to_jalali (longintg_y, longintg_m, long int g_d){
long int g_day_no,j_day_no,j_np;

unsigned int i;

gy = g_y-1600;

gm=g_m-1;

gd =g_d-1;

g_day_no = 365*gy+div (gy+3,4)-div (gy+99,100)+div (gy+399,400);

for (i=0; i < gm; i++)

g_day_no +=g_days_in_month[i];

if (gm>1 && ( (gy%4==0 && gy%100!=0) || (gy%400==0)))
[* leap and after Feb */

g_day_no++;

g_day_no += gd;

j_day _no =g_day_no-79;

j_np =div (j_day_no, 12053); /* 12053 = 365*33 + 32/4 */
j_day _no =j _day no % 12053;

jy = 979+33*_np+4*div (j_day_no,1461); /* 1461 = 365*4 + 4/4 */
j_day_no %= 1461,

if (_day_no >= 366) {

jy +=div (j_day_no-1, 365);
j_day _no = (j_day_no-1)%365;
¥

for (i=0;i <11 &&j_day_no >=j_days_in_month[i]; i++)
j_day_no -=j_days_in_month([i];

jm =i+1;

jd =j_day_no+1;

J Y
o Jlo 40 (6500 Jlo (o0 (plgd 4 dz g5 b ol o (6ue i 0 &5 a5, 9 0le Lo Jolis (539,59 2l sLls b ¢yl
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) OT 5 plos 5 eslatul 59y 00t axdgs PHP 0L 4, 45 Nuke S 9 Slgizne e st upge Sl D @b nl A5 0 Aule s 1)
Le,u“‘omoswlwggpﬂw@xgm45/)91::.;@‘o)lx»wbﬁg)wobwﬂ%.f;){&.@)p{,)@C ol 4
505 @ o Jlo b w8l owiled Gub oo o lil a5 jekilea Sal oael S 51 ol slacl ¢l &5 canl opl 1T (o Gin &5 Jlguw

A 39y 0391 Cowds 26
(void gregorian_week_day (long int g_y, long int g_m, long int g_d){ h
long int gy,gm,gd,g_day_no;
unsigned int i;
gy = g_y-1600;
gm=g m-1;
gd =g_d-1;
g_day_no = 365*gy+div (gy+3,4)-div (gy+99,100)+div (gy+399,400);
for (i=0; i < gm; i++)
g_day_no +=g_days_in_month[i];
if (@gm>1 && ( (gy%4==0 && gy%100!=0) || (gy%400==0)))
[* leap and after Feb */
g_day_no++;
g_day _no += gd;
week = (g_day no+5)% 7 + 1;
¥, J
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void define_char (byte flash *pc,byte char_code){
byte i,a;

a= (char_code<<3) | 0x40;

for (i=0; i<8; i++) lcd_write_byte (a++,*pc++);

}

-P-”'IO‘); g_,Q.‘»_).aJ I)"A.Q.o.?nguw" ‘sm)lsﬁ.o.lflﬁlzl.:l))&):..f P.w)LCD S99 |) l.QJT).:) C"I,S)l o3lazwl

okl (3L sl Cuwo,8 S L
' 2\

void cunter_err_pass (unsigned char err_cunt){
if (err_cunt==4){

define_char (char_4err,6);

lcd_gotoxy (15,0);

lcd_putchar (6);

¥

if (err_cunt==3){
define_char (char_3err,6);
lcd_gotoxy (15,0);
lcd_putchar (6);

}

if (err_cunt==2){
define_char (char_2err,6);
lcd_gotoxy (15,0);
lcd_putchar (6);

¥

if (err_cunt==1)
define_char (char_1err,6);
lcd_gotoxy (15,0);
lcd_putchar (6);

}
}

G J

)'}fub)&)lé’u.f)lmd.:b’}bgMJ@)‘/@M[@: ))yl)err_cuntﬂxbol.x'u'dfAS@JACQ),@@‘%IVQ-'C:L'S L)‘.‘.l
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( void week_name_FA(X h
if(week!=5)X

define_char(char_sh,0);

define_char(char_nb,1);

define_char(char_h,2);

lcd_gotoxy(12,1);
. lcd_putchar(2); J
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Icd_putchar(1);

Icd_putchar(0);

lcd_gotoxy(15,1);

telse{

define_char(char_j,4);
define_char(char_m,5);
define_char(char_h,2);
lcd_gotoxy(12,1);
lcd_putchar(2);
lcd_putchar(5);
lcd_putchar(4);

}

@ J
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(void week_name (){
week_name_FA ();

switch (week){

case 1:

lcd_putchar ('2'); /"4 5"
break;

case 2:

lcd_putchar ('3'); /"4 4"
break;

case 3:

lcd_putchar ('4'); //"ais lea"
break;

case 4:

lcd_putchar ('5"); //"4is "
break;

case 95:

[["4aan

break;

case 6:

lcd_putchar (*'); //"ans"
break;

case 7.

lcd_putchar ('1'); //"aiisy"
break;
¥
N Y,

ol awgs [,.m)l{ ool &5 sl Aldgs Al 4;4.15)'| U3 59, 3ae 1L Jb> week_name_FA &b by drex b il 5o, pidgs Sl s
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void get_rtc ()

rtc_get time (&hour,&minute,&second);
rtc_get date (&week,&day,&month,&year);
y=year+2000; m=month; d=day;
gregorian_to_jalali (y,m,d);
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gregorian_week_day (y,m,d);

/]2 aalgs adsl a5 )laie 390 2hd caclu 45355 L bl 42dls 542 %)T S 5k &S Soeo o
if (jy<1390)

{

/lif not battery backup ==> set&reset RTC

rtc_set time (12,0,0); /* set time 12:00:00 */

rtc_set date (2,29,11,11); /* set date Tuesday 29/11/2011 */

}
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: cl Kol 0 25 03laT Jgile 45 canl i ol 4 45 103,5 a 1 1, < LIS Uosle gt oul fuasls 3
AT+CMGS="09191368415"
> Hello SIM900. i am student.

P g 3 9 38 o Saly sl & £9,0 35 ul il b Ugile oS Jlsl 1, 012 IS sl ply e 03,5 3)ls 3l
P AR (”_‘“’LIOK 3990 Jlo)l yg0 )5 9 .,\.;|.S)f PR I, ERROR a5 B g
AT+CMGS="09121234567"
> Hello SIM900. i am student.
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4 )
SIM900a - GSM/GPRS Jg;be

Featuring an industry-standard interface, the SIM900 deliv-
ers GSM/GPRS 850/900/1800/1900MHz performance for
voice, SMS, Data, and Fax in a small form factor and with

el S1M9806 |
sz—mas zeggg

low power consumption. With a tiny configuration of 24mm "“HI "le"IIIIl
x 24mm x 3 mm, SIM900 can fit almost all the space re- m""“'fllllllll
quirements in your M2M applications, especially for slim Ce !a '; 5 | |‘!‘LI$|w |

and compact demands of design.
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SIM900C/SIM900-TE-C is pin to pin compatible * FTP/HTTP( available at late July ,2010)

with SIM300C and SIM340C. * FOTA (available at July ,2010)
. ) * MMS (available at July ,2010%
We offer our client an excellent quality range of * Embedded AT (available at Q3,2010)

SIM900-TE-C GSM/GPRS Module. SIM900-TE-C
GSM/GPRS Module are widely known for its dura-  Specifications for Voice

bility and quality. * Tricodec
— Half rate %IR)

General features — Full rate é R)
* Quad-Band 850/ 900/ 1800/ 1900 MHz — Enhanced Full rate (EFR)
* GPRS multi-slot class 10/8 * Hands-free operation
* GPRS mobile station class B (Echo suppression)
* Compliant to GSM ghase 2/2+ * AMR

—Class 4 (2 W @850/ 900 MHz — Half rate (HR)

—Class 1 (1 W @ 1800/1900MHz) — Full rate (FR)
* Control via AT commands (GSM 07.07 ,07.05 and

SIMCOM enhanced AT Commands) Interfaces
* SIM application toolkit * Interface to external SIM 3V/ 1.8V
* Supply voltage range : 3.1 ... 4.8V * analog audio interface
* Low power consumption: 1.5mA(slee£) mode) * RTC backup
* Operation temperature: -40°C to +85 °C * SPI interface (option)

* Serial interface

Specifications for Fax * Antenna pad
* Group 3, class 1 *12C

* GPIO
Specifications for Data *PWM
* GPRS class 10: max. 85.6 kbps (downlink) * ADC
* PBCCH support
* Coding schemes CS 1, 2, 3, 4 Compatibility
* CSD up to 14.4 kbps * AT cellular command interface
*USSD
* Non transparent mode Certificates:
* PPP-stack *CE

*FCC
Specifications for SMS via GSM/GPRS * ROHS
* Point to point MO and MT * PTCRB
* SMS cell broadcast * GCF
* Text and PDU mode *1C

*ICASA
Software features *TA

* (0710 MUX protocol * REACH * AT&T
* embedded TCP/UDP protocol
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Size : 2.8 inc Size : 3.2 inch
Resulation : 240*320 Resulation : 240*320
Driver : 1119325 Driver : SSD1289

sdee JKie .l 0al la LCD (ol 5 ,5,8 (o 58 el cuas 9 5l ) E95 9 039 5oL Cawliz sLls o)lgen Sl 3 sla LCD
ol 09 9y ool Sl el calise sla ) 5879 Ko Jawgs o LCD (ol 5l oslitl 0595 saums 3,5 3959 la LCD ¢l 5l oslazwl 5 a5 (4l
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ol 03905 la LCD ¢l sl 55 sl sl Jgile 03905 3)lg 9 ddgs 4 r:|.L§|
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Voo leds i

il o0 sl 458 Jals ael ol 5o

s sla a8 Jols File g0

0dh Abg Lyien Sl Sla aal p aiges I eslatwl cug> : Open Sample

0208 i Sl Ao Sleskis 03905 oubis g : Page Setup

A3l ey Olins 5l 28,8 <y« Print

A58 e 5 5l 79 5 Exit

Slol Slrs g Sl ¢l 039 ogee S 4 a5 Cut Copy Select All .Undo Redo Font sla a5 Jols Edit i
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JIMBO LCD

Edit  Project Help www.ECA.i
) ) / (3 I
= @ge Editor | Main Program | Jimbo Corfig I Note
= A

Image1 | Image2 | Image3 | Image-1|

Size : 2.8 inch

Resulation : 240320
Driver : ili9325
Core SAMTX -
Microcontroller ~ SAM7TX128 -
Offset 0 -
[ 5 Delay Effect
Control Port PORTA - I
H000 No Effect
RS RW RD cs

[ 0~ [ oo~
L— e e —— y

s sla a8 Jels Project sgie
232 059, dbml cg> : New Project

03 0,53 sla 039 5 03905 5L (sl o : Open Project]
Aslals” 55 oslanwl cags s sl lass” 9 ladais 0405 0,53 : Save Project]

o (e Ginles sl 879 Kon 55 5 90 slaas” J)g5 g - Generate
0ab Ay slass 03905 S (sl : Clean Up

.b.,.?).n .5)|9.A 9 )|).9| [n).) slesal, 5l eslaul > ‘Help S99

Y oslods sy

W JA‘,:SA.I_&LWLmiaélﬁ@l.@)f&dqoﬂc)wuwbjﬁgoJ%MUﬁWiZZardMéb)_)ui.ée.go.:

3590 53 & dkals Slows g Ay (Gidu el Gal> 13 39590 Jlgw cwode Sl L) s 5,90 LCD Jgjle wlswsl : LCD Module
S 9,500 03lgilgs 9 dsa Olsusl : Corel

S8 K ol : MicroController

Gl (o0 D9 ool dnles S LCD L wledbl sl ez 1) 879 Ko sl &y 5l (K Slgs (0 caound o] Jawsgs : Data Profy
2,089 L PO.15 G P0.0 Gla oy Jls Olgie 4 055 Juate LCD sl 40l 45 Jlgie & ygum 9 0390 Los 4l V5 slils J3lao]
X9 Juate LCD Jgjle DIS 5 DO sla sl a5 Jlgie o gund

&S G900 y3 e Olgie 4 .auas i olgsds slaws @ 1) ) 18y Km0 bl (slos sla 4l asles (0 e a8 ol Jawgs : Offset
879 K PO.2 s 5l s sla b sl oLl ¥ sae |, Offset a5 s yge0 13 il 05,8 GBI LCD slus ez A &9 L
._s_s)fwo)‘l.i:T

b o pasina LCD (J,x8" la o 0 Jlasl g 1) 2879 500 5l (5092 caond cnl 55 : Control Prot

Swles SBSILCD J s sla 4l @l asles (oo 1) ) ,06879 ;K0 5l L85 5590 us cond ¢l 45 : RS - RW-RD - CS

g5 ol Ol
sl anslas 3l LCD oy sla b L b susl awsls | pi¥ s LCD J,u8 sla b ol ey -
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Gib ol oSe Glales ¥ g a3l Olsue aslas s plia 4 o (use i 6l 0 oSSl Oll o puSe Olssl: Image Editor s
S0 Jalgs inl g (b g ea sy sl cewd ¢l yo main i slass el oas Generate ;| . : Main Program s
Oiles o ol s Generate 5l o 33,5 o Jlel (b dmino a5 dnxl o) ¥ Gisu 5o &S Sledis sles : Jimbo Config s
b &° L,?Ai|).39 BB g 00 000>

ol ods 48,8 L5 55 059 0 sl Slal SIS g Slis g ke g - Note s

el SLolJIMBOLCD L1381 p 5 b 039 p S5 matlys o0 Jlio Olgic &) oo ol )5
Jimbo LCD 1531 55 4 bgs po loshis

Sawled sbul L0 059 4 Ko File g4 5l -

ol @i 1) )58 K0 9 LCD Slasuio Wizzard cous )5 -Y

wles Ol 1, GuKe L -

A dalgs aisle oj9 5 (b Generate a3 5l eslawwl b -F

sl o .53 Save Project a8 5 ,b 511, Ll -0

Keil L1581 r).’ & by o Sloubiis
Swoles sbol Jimbo LCD s PPC Iy U LR N RS VRS PRV O
33,5 alol g, 4 StartUp b6 3l sbwl (JIMbo o9, 55 bl 5590 b 0lusS) 5 5540 )89 Koo - Y
: p2) yans 3l 039 4 4 MAINC 5 Jimbo.Lib ¢sges aslol -

Project ==> Manage ==> Componens,... ==> Add Files
(1l oo LPC17XX 05lgils (sl bais al> 1o ¢l) 039 0 45 System LPC17XX.c Ll gage aslsl -f

Add Form Kei\ARM\Startup\NXP\LPC17xx\

9).§:.A 03903 fl)f9ﬁ9°j9)'3 QJ;Buﬂd -0

o sla )18y Kn e s 4 o)l 2w 9 A5G (0 (Beta) Ls@t»ﬂw)l;_é)l)élr:); ol &5 55 0 AL S ol 4 cules o
g OB 38 oslanwl sl olaaly 263l ol ol 03 9 weds GRal38l 1 L8l e 5 UKl (piomen 9 lunds

http://eshop.eca.ir/link/jmbo_led.php : 1530 p 5 4 by 10 axio
4 )

Atmel AVR Studio 5.0.1163 full

o sl 4 sslie sla bl AVR gl )i Ko b LI sl
LUl Lo blals ool 51 s 3l 3929 Kl 5 Samesr ¢ aomsl
sla sais” g Atmel o5 5 4 Glee a5 aib 0 AVR Studio
heanl 5 o 5ol 51 4 LA ol - sl AVR sla ),y Ko
O e 9 0391 (Sloma ¢ g 4ol 5 )5 0,38 Judo 4 Ll e Glusdy
oA 95 olyea AVR (sla)) 59 Ko sl 0350 27 0 bl dea
sl 0391 s llals

93 4d,e Sl am g ey sb 4 VN Gole ) b s Jesl w8l
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o) sSwil ZzG of oy 4 LCD 3. 2 Jg5b

9 0395 (Sl El.? o od 4 2ol Y O¥ LCD X shls B9 Josle
2ibe Dls 1, ARM 3 Xmega s o slog Ko b sjlasl ol ) odsls
| 02 0lger doile onl Sl cslin srg0m5 79009 9 Wb (pidgs) 4 a2g5 L
] b8 Jgsle ol e ) (_;}” 5 3903 ol (w0 9 G.Z:),.AT )9.A|
R RIS TC S VT AV IS RVIR SNCIS GRS IR P I VD SRV S ERTS1RY RV

] sl o Jlasl Kl e 56 MMC S g sae G b oo 5,
' el 0 03l 13 lae 4y alibl>

2L o0 SSD1289 Jgsle ol J a8 o

Parameters:

Resolution: QVGA 240 X 320
(1

Size: 3.2

Controller: SSD1289

Touch Screen: 4-wire resistive

Pin: 37PIN pitch Imm

Backlight: 5 LED parallel
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PLC) £1s/6] LabVIEW/ S L4
@PC SERVER 31,0 3

Sl olKiws g bl 6,15 5 6l 3,lukl ol ) G OPC s )ls 08668 slael, 511, ple 458 0 b bls,l sl LabView 53l Py
PLC ¢y bl o925 b i 105 2l 53 kbl (g0 39290 6 PAC 5 la PLC _sles (sl,» s OPC SERVER .15l o o HMI 5 J 8
A aalys LT MPT LK bls,l 5 OPC (5,6 51 LAbview 1580 o5 5 Guiess o8

OPC Server
OPC Group "
OPC Client/ Server : =
Update Rate i
COM Interface 4 ; 2\
S OPC Item >
ywieen Svents Timestamp :
FoaTee Value %\
Quality 1
OtherVendor  07C Client/ Server Ti : 3
Application s COM Interface mup mestamp 2
Software Value .
- Quality 3
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OPC SERVER @ ,b s PLC &1g)!'b LabVIEW bLd),f

Siemens PLC s LabView s b3l s,!,3 »
ules slwl LabView 4l ,, OPC Client % 5 Siemens S7300 PLC Jals 13l piasn <o pasls 2u0d ¢ 05 0’"'3"
w3 on plosl Ao & dlor o 5 g 4 ) 15Kl s Sloml T3
: NI OPC SERVERS 133l ¢ 5 3, ,b 51 OPC SERVER G slowl -
: 2S sbul NEW a4sSs 035 b ) 3 amio G 9 48 5L 5 ool 5l 1, Ni ope server
- Start\Program\National instruments\Ni opc servers\Ni opc servers

i

2, NI OPC Servers - [DAProgram Files\National Instruments\Shared\NI OPC Servers\projects\simd... (=21 (5] [ISSa
File Edit View Users Tools Help

2w W2 I | o c?%‘ﬁ?‘fl@&

/ El-2P Channel 0_User_Defined Tag Mame | Address Data Type Scan Rate
[ rRamp b
new lm] Random
lm] Sine
Im] User
|:—:|é-7 Channel_1
M Device_1
lm] Device 2

Dé-? Channel_2
i Mn .

m

4| il | b

Date | Time User Mame | Source | Event -

€ 12/15/2011 04:23:10 k.o Default User MIOPC Servers NI OPC Servers Y4.500.462.0 - U Started
€ 12/15/2011 04:2312 B.ov Default User MIOPC Servers  Opening project D\Program Files\Matic

P - PR L A AT AR L L AT AP e e [ .- v ' o
23 o935 31 335 sl |y asiia bl JBIS oKaws ya 22l o labview 5 ple ou (bl JUS g5 uns al> o sl

Sy Oy bl JU sl o olfans
Sl 593 JU sl pb K Channel name caud s g o 5L o2 3 s’ S Click to add a channel a5 9,
. (For exm : Control Panel) ..us

Ll e w | S DU G W RS <4 M HE W A | e
----- Bl Click to add a channel, Tag Mame I Address I Data Type I Scan Rate

#
Mew Channel - Identification “

A channel name can be from 1to 256
characters in length.

Mames can not contain periods, double
quaotations or start with an underscaore.

M Devices I

Date I Time
& 12/16/2011 10:26:16 L.
121672011 10:26:16 k.,
121672011 10:26:16 k.,
& 1216/2011 10:26:16 L.,
121672011 10:26:16 k.,
121672011 10:26:16 .,
@ 1216/2011 10:26:16 L.,

14 4

Ready

Channel name:
Control Panel

g \\O)L«:J—r’égJLw—)__{yd.L’xa—d).aksLﬁ)l)Slr);
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Swles ol 1, Siemens S7 MPI 4 58 la Device Drivers e jl g s oab 5L dxiw )

T

[ NIOPC Servers - [untitled.opf] = @] % |
File Edit WView Users Tools Help
NEHPMa%w| - s 2B X | &
----- bl Click to add a channel, Tag Marmne I Address Data Type I Scan Rate

M Devices I

-
Mew Channel - Device Driver

25|

Select the device driver you want to assign to
the channel.

The drop-down list below contains the names of
all the drivers that are installed on your system.

ER @& ,b }IPLC &gl LabVIEW bLi f

Date
@ 12/16/2011
& 12716/2011 Device driver:
12162011 Siemens 57 MPI |
@ 12/16/2011 Partiow ASCI B
& 12/16/2011 Eﬂgsu P8/PC20
g
€@ 12/16/2011 SattBus Ethemet
0 12/16/2011 Scanivalve Bthemet
Siemens 55
4| 1 Siemens 55 (3964F
Siemens 57 MPI
Ready Siemens 57-200
% Siemens TCF/IP Bthemet
Siemens TCP/IP Unsolicited Bthe
Simatic 505

—Simaﬁc 505 Ethemet
Simulator

’
Mew Channel - Communications ﬁ
ID: -
Baud rate: |334'D'|] ;I
. ‘3
M Devices I SEELE IB ;I 3 s
N
Date Parity:  |0dd Ra 3
€ 12/16/2011 Stop bits: 1 2 2
€ 12/16/2011 =
& 12/16/2011 Flow cortral: IHTS Always ;I |
€ 12/16/2011 5
€9 12/16/2011 I Use modem ¥ Report comm. emors s
€ 12/16/2011 [T Use Bthemet encapsulation 1:
€ 12/16/2011 |
3
] o)
4 2
Ready 4 <
. |
cBack | Mext> Cancel | Hep | g
4
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OPC SERVER @ ,b s PLC &1g)!'b LabVIEW bLd),f

oles SIS finish a8 695 » cales 53 5 03505 20l la,zall )3 i 09 ) San Slxieo
For exm :) a8 Sl 555 oKiws sl pb G Device name w5 9 a5’ S5 Click to add a device a3 5,

(Our PLC
E--@ control panel Tag Mame I Address I Data Type I Scan Rate
. Click to add a device.
i
Mew Device - Name ﬁ
A device name can be from 1to 256 characters
n length.
Mames can not contain periods, double
quotations or start with an underscore.
M Devices I 3
Date -
Q@ 12/16/2011 _ rnet dey
€ 12/16/2011 Device name: bucces
@ 12/16/2011 Our PLC rloade
'ﬂ' 124162011 SUCCESS
& 12/16/2011 river lo
€ 12/16/2011 dsucce
€ 12/16/2011 river loi =)
1| 1 b
< Back Mexd = Cancel Help
Ready 0 A

25 SIS Finish 438 595 0 cales 13 9 05908 40l lajzably 53 uis 09 1) sy Slxieo
sl 03 3loul OPC SEIVET axio )3 oliws G b JUI G a8 0uiS” (0 02alin Wb Yoo plosl 51 uy

oS e e S ) o b olas (8,0 Sl
..\._..lLu ;.)l:id.ﬂ I)NewTag 4.1.:)?903945 \;M:b;f.:.KOPC@%Wo%)sombépﬁbﬁbbﬂ ,5|).3

'3 il
+IL NI OPC Servers - [untitled.opf ] L= | O i
File Edit View Users Tools Help
DEECNLOOF » stBBEX|PL
-4 control panel Tag Mame I Address Data Type I Scan Rate
2: ----- I]mm New Taq Group... %3 Click to add a static tag. Tags are not required, but are
2\\ Mew Tag...
=}
2 Import CSV..
2 Export CSV...
|
§' Cut Ctrl+ X
ali Copy Ctrl+C
’ M Devices Delete Del 4 | i | b
% Date Properties... | Source I Event o
i & 12/16/201 1 —1rrooEr—verauruser— NI OPC Servers  TIWAY Host Ad apter device driver loade
I ﬂ 12672011 10:26:16 &, 8 Default User I OPC Servers Uni-Telway device driver loaded success
3 P 12/16/2011 102816 L. 2 Default Uzar MIOPC Servers User Configurable Driver device driver lo
,;\ 'ﬂ' 1216/2011 10:26:16 k.8 Default User ML OPC Servers USES Genisys device driver loaded succe
= W o ammas SRS o B e ek e e e o o e, S s amhh
sslwww.ECA.ir




sobos b a5l Guies; PlE Ll 550 ol a8 Gloy Jle sl pules cole) ) olKiws (pungs aab 3 luslinl b o S5 (B pra o
3l 5 S s)ls Tag Properties o o . ouiS aats PIC sl 2 53 00 48 5 )IG abidl> 5 da (29,5 s 63909 b ilbae ) 0 S
Scalling pb L asls 5 G 5wl (o« (Data properties) ks g5 ot 9 (Identification) &G 3,20 Juli a5’ General b b

b o s 5l b ailhas s o3l 55 Sl (5 a5
Garg bl S5 ggs puaw (€X 1 inputl) w755 S sl pb K ! Identification cwusd L5 9 Tag Properties o oy )5
Cand )5 S5 703 3l Gy &5 dples <5 S 200 S ol Slp Sl wils e 3T o 9 BX:10.0) 08 Gasin ools g3
Aales ol Oluebl o )5 S w51 K s K5 cndhe 055 L Address

I I I I LI

=-4” control panel s . i M
T Our PLC Tag Properties

General | Scaling I

— ldentification

Mame: Iiﬂert 1 E| 4 »
Address: IH].D i| i| 9 =
W Description: IFlrst input]

Date I Time ~ Data properties

12162011 10:26:16

€12/16/2011  10:26:16] Datatype:  |Boolean =]
@1216/2011  10:26:164 Cient access: [Read/Wite E
121672011 10:26:16

& 121672011 10:26:16 Scanrate:  [100 ;I miliseconds
@ 1211672011 10:59:15

12162011 10:58:15{;

4

<

Ready

ok |

Al 0 LabView 5 o 5 opl bls)l a5 cogs ¢l 5l am oy 0LL @ o K (6,0 L al> 0 ol b

S S ol &l la K gos 8 sbul LabView ;5 STzal sla yuize b LabView g oo sbul ¢ o S5 oo blsyl sl 0
: 35 plul LabView & o S (by20 sl 1) 05 Jol

55 » obul new Projects G Getting start LabView o oy )5 Lzl

5 o ol |, /O server a3 new asls 5l g 038" cunl, IS My computer 4z, 58 59, Project o o0 5o

-
ﬁ Project Explorer - Untitled Project 1 * Ll_lwl
| P /|

File Edit View Project Operate Tools Window Help
DS | % |5 o | B~ o]
Items | Files
=&l Project: Untitled Project 1 |
= ! VI
- Simulation Subsystern
[ u= Add 4
R Virtual Folder
Utilities 4
Control
Deploy Library
Find Project Items... Variable
Expand All o
s AControl

ER @& ,b }IPLC &gl LabVIEW bLi f

\\o)Lo.ﬁ:—fgédL»—H,jdlq:a—@)gétﬁ)|)§|f)3
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OPC SERVER (@ b I PLC &1l LabVIEW by

Swles ol 1) ope client ao 38 oo 35U om0 )

”
ﬂ Create Mew [/O Server u
IO Server Type
Alarm Printer -

Custom VI - On Input Change
Custom VI - Periodic

Data Set Marking

EPICS Client

EPICS Server

Modbus

Modbus Slave

OPC Client

Description

Communicate with OPC (OLE for Process
Control) Servers.

lC::-ntinue...I [ Cancel ] [ Help

S aas o Guls ) cl cuas bads 5900lS” 53 a5 la Ope server oles a5 59 oo 5L sl o 0 Opc client as 35 sl 5l G
national instrument NIOpcservers au 58 sale 1L 2l ool cuns Lo s )3 ()3 & abgs o sla uSUgs 9 LabView
8" ol 1, national instrument NIOpcservers aw 33 .a.ib Registered opce server o o 5

r
{3 Configure OPC Client IO Server g

bettings | Advanced | Diagnostics

Update rate (ms)

Browse Machine E"

Machine Deadband E%:l
localhost | [ Browse... ]

Registered OPC servers Reconnect poll rate (s)
S5E.PlesimOpecl - -120
Mational Instruments. MIOPCSenvers -
Mational Instrurnents.Variable Enginel
OPCTechsS5iemens3004A.3

Prog ID

Mational Instrurments NIOPCServers

z \\D)Lo.o::—r’édluu—)_g_yd:bo—é);ksu)l).‘!"nf
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ORC @30 3IPLC £1g31l LabVIEW L3 o

4 il K slls &5l oas ailsl my computer a5l 4, Untitled Library) olgie L asls 5 oG a5 o8 (0 0salice J>
|, control panel io server pb an 0,25 )5 9 control panel pb Jsl o 2y 5 5 03505 Slswl |, save all as ¥ file asls |

{3 project Explorer - control panel.lvproj |iE %

File Edit View Project Operate Tools Window Hel

[feSes] « ECIE

Itemns | Files

B @. Project: control panellvproj
=k B My Computer
= g control panel ic server.vlib
L2 opCL
- = Dependencies
i: Build Specifications

Al oo (Shrdl sl urie sbul 4 Cogs 039 5 4 abgs 0 OPC SEIVET (6,20 Sl u
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include <STDIO. H>

include <DOS. H>
oid main (){
unsigned int far *fptr;
ptr = (unsigned int far *) 0x00000400;
if (*fptr > 0)
printf ("COM1 1/O base address = %X",*fptr);
else
printf ("COM1 not found");
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#include <STDIO. H>
#include <CONIO. H>
#include <STDLIB. H>

asm {

mov ah,04h

mov al,00h

mov bh,00h

mov bl,00h

mov ch,03h

mov cl,07h // 9600 bps
mov dx,00h

int 14h

}

void main (void){
unsigned char data = 0;
InitialSerialPort ();
while ('kbhit ()
outportb (Ox3F8,data);
delay (500);

if (data == 255)

data = 0;

else

data++;

void InitialSerialPort (void){

J

Jbw S ygs Hlesls Cdb o

Data = inportb (0x318):

sl S Inportb gues dw oo b 4

AH =03

DX = <9 o)Lo.C;'a
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ﬂﬂ RecvData (){
unsigned char status;
asm {

mov ah,03h

mov dx,00h

int 14h

mov status,ah

}

status = status & 128;
if (status == 0)

return O;

else

return 1;

t

J
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. N N
inelude <CONIG > void main (void){
include <STDLIB. H> unsigned char data;
oid InitialSerialPort (void){ InitialSerialPort ();
Ao $h.04h while (1)
mov al.00h while (RecvData () == 0 && !kbhit ());
mov bh,00h if (kbhit ()) exit (0);
mov EIHOOO3hh data = inportb (0x3F8);
R “Q ” A
mov ¢I,07h // 9600 bps printf (*%X\n",data);
mov dx,00h }
int 14h }
Int RecvData (¥
unsigned char status;
asm
mov ah,03h
mov dx,0
int 14h
mov status,ah
status = status & 128;
f istatu ==
return O;
else
return 1;
J U y
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While (RecvData () == 0 && !kbhit ());
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Specification

* Dimension: 110 x 110 mm
* CPU: 533 MHz Samsung S3C6410A ARM1176JZF-S with VFP-Unit and Jazelle (max freq. 667 MHz)
* RAM: 128 MB / 256 MB DDR RAM, 32 bit Bus

* Flash: 256 MB / 1GB NAND Flash

* EEPROM: 256 Byte (12C)

* Ext. Memory: SD-Card socket

* Serial Ports: 1x DB9 connector (RS232), total: 4x serial port connectors

* IR: Infrared Receiver

* USB: 1x USB-A Host 1. 1, 1x miniUSB Slave/OTG 2. 0

* Audio Output: 3. 5 mm stereo jack

* Audio Input: Condenser microphone

* Ethernet: RJ-45 10/100M (DM9000)

* RTC: Real Time Clock with battery

* Beeper: PWM buzzer

* Camera: 20 pin (2. 0 mm) Camera interface

* TV Output

* LCD Interface: 40 pin (2. 0 mm) and 41 pin (1. 0 mm) connector for FriendlyARM Displays
* Touch Panel: 4 wire resistive

* User Inputs: 8x push buttons and 1x A/D pot

* User Outputs: 4x LEDs

* Expansion: 40 pin System Bus, 30 pin GPIO, 20 pin SDIO (SD, SPI, 12C), 10 pin Bu#

* Debug: 10 pin JTAG (2. 0 mm) -
* Power: regulated 5V (DC-Plug: 1. 35mm inner x 3. Smm outer diameter)
* Power Consumption: Mini6410: 0. 25 A, Mini6410 + 4. 3" LCD: 0. 5 A
* OS Support f
o Windows CE 6 'f_
o Linux 2. 6
o Android

o Ubuntu
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Decodes MP3 (MPEG 1 & 2 audio layer III) (CBR +VBR +ABR);
WMA 4.0/4.1/7/8/9 all profiles (5-384kbit/s);

WAV (PCM + IMA ADPCM);

General MIDI / SP-MIDI files

Encodes IMA ADPCM from microphone or line input

Streaming support

Bass and treble controls

Operates with a single 12 - 13 MHz or 24 - 26MHz clock

Internal PLL clock multiplier

Low-power operation

High-quality on-chip stereo DAC with no phase error between channels
Stereo earphone driver capable of driving a 30 ohm load

Separate operating voltages for analog, digital and I/O

5.5 KiB On-chip RAM for user code / data

Serial control and data interfaces

Can be used as a slave co-processor

SPI flash boot for special applications

UART for debugging purposes

New functions may be added with software and 4 GPIO pins
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Transistor Wars

Rival architectures face off in a bid to keep Moore's Law alive

In May, Intel announced the most dramatic change to the ar-
chitecture of the transistor since the device was invented. The
company will henceforth build its transistors in three dimen-
sions, a shift that—if all goes well—should add at least a hal
dozen years to the life of Moore's Law, the biennial doubling
in transistor density that has driven the chip industry for dec-

ades. ;

But Intel's big announcement was notable for another reason:|:
It signaled the start of a growing schism among chipmakers.|
Despite all the great advantages of going 3-D, a simpler alter-|
native design is also nearing production. Although it's not yet| =5,
clear which device architecture will win out, what is certain is| |
that the complementary metal-oxide semiconductor (CMOS [
field-effect transistor (FET)—the centerpiece of compute

fantastic capabilities.

There's a simple reason everyone's contemplating a redesign:
The smaller you make a CMOS transistor, the more current it

leaks when it's switched off. This leakage arises from the device's geometry. A standard CMOS transistor has
four parts: a source, a drain, a channel that connects the two, and a gate on top to control the channel. When
the gate is turned on, it creates a conductive path that allows electrons or holes to move from the source to
the drain. When the gate is switched off, this conductive path is supposed to disappear. But as engineers have
shrunk the distance between the source and drain, the gate's control over the transistor channel has gotten
weaker. Current sneaks through the part of the channel that's farthest from the gate and also through the un-
derlying silicon substrate. The only way to cut down on leaks is to find a way to remove all that excess silicon.
Over the past few decades, two very different solutions to this problem have emerged. One approach is to
make the silicon channel of the traditional planar transistor as thin as possible, by eliminating the silicon sub-
strate and instead building the channel on top of insulating material. The other scheme is to turn this channel
on its side, popping it out of the transistor plane to create a 3-D device. Each approach comes with its own set
of merits and manufacturing challenges, and chipmakers are now working out the best way to catch up with
Intel's leap forward. The next few years will see dramatic upheaval in an already fast-moving industry.

Change is nothing new to CMOS transistors, but the pace has been accelerating. When the first CMOS de-
vices entered mass production in the 1980s, the path to further miniaturization seemed straightforward. Back
in 1974, engineers at the IBM T. J. Watson Research Center in Yorktown Heights, N.Y., led by Robert Den-
nard, had already sketched out the ideal progression. The team described how steadily reducing gate length,
gate insulator thickness, and other feature dimensions could simultaneously improve switching speed, power
consumption, and transistor density.

But this set of rules, known as Dennard's scaling law, hasn't been followed for some time. During the 1990s
boom in personal computing, the demand for faster microprocessors drove down transistor gate length faster
than Dennard's law called for. Shrinking transistors boosted speeds, but engineers found that as they did so,
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they couldn't reduce the voltage across the devices to improve power consumption. So much current was be-
ing lost when the transistor was off that a strong voltage—applied on the drain to pull charge carriers through
the channel-—was needed to make sure the device switched as quickly as possible to avoid losing power in the
switching process.

/

]%JMINATING EXCESS: In the next few years, traditional planar CMOS field-ettect transistors [left| will be replaced by altemz{e
architectures that boost the gate's control of the channel. The UTB SOI [center] replaces the bulk silicon channel with a thin layer
of silicon mounted on insulator. The FinFET [right] turns the transistor channel on its side and wraps the gate around three sides. ©
2011 IEEE Spectrum magazine

By 2001, the leakage power was fast approaching the amount of power needed to switch a transistor out of its
"off" state. This was a warning sign for the industry. The trend promised chips that would consume the same
amount of energy regardless of whether they were in use or not. Chipmakers needed to find new ways to boost
transistor density. In 2003, as the length of transistor channels dropped to 45 nanometers, Intel debuted chips
bearing devices made with strain engineering. These transistors boasted silicon channels that had been physi-
cally squeezed or pulled to boost speed and reduce the power lost due to resistance. By the next "node"—in-
dustry lingo for a transistor density milestone—companies had stopped shrinking transistor dimensions and
instead began just squeezing transistors closer together. And in 2007, Intel bought Moore's Law a few more
years by introducing the first big materials change, replacing the ever-thinning silicon oxide insulator that sits
between a transistor's gate and channel with hafnium oxide.

This better-insulating material helped stanch a main source of leakage current—the tunneling of electrons be-
tween the gate and the channel. But leakage from the source to the drain was still a huge problem. As compa-
nies faced the prospect of creating even denser chips with features approaching 20 nm, it became increasingly
clear that squeezing together traditional planar transistors or shrinking them even further would be impossible
with existing technology. Swapping in a new insulator or adding more strain wouldn't cut it. Driving down
power consumption and saving Moore's Law would require a fundamental change to transistor structure—a
new design that could maximize the gate's control over the channel.

Fortunately, over the course of more than 20 years of research, transistor designers have found two very
powerful ways to boost the effectiveness of the transistor gate. As the gate itself can't get much stronger, these
schemes focus on making the channel easier to control. One approach replaces the bulk silicon of a normal
transistor with a thin layer of silicon built on an insulating layer, creating a device that is often called an ul-
trathin body silicon-on-insulator, or UTB SOI, also known as a fully depleted SOI.

A second strategy turns the thin silicon channel by 90 degrees, creating a "fin" that juts out of the plane of the
device. The transistor gate is then draped over the top of the channel like an upside-down U, bracketing it on
three sides and giving the gate almost complete control of the channel. While conventional CMOS devices are
largely flat, save for a thin insulating layer and the gate, these FinFETs—or Tri-Gate transistors, as Intel has
named its three-sided devices—are decidedly 3-D. All the main components of the transistor—source, drain,
channel, and gate—sit on top of the device's substrate.

Both schemes offer the same basic advantage: By thinning the channel, they bring the gate closer to the drain.
When a transistor is off, the drain's electric field can take one of two paths inside the channel to zero-voltage
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destinations. It can propagate all the way across the channel to the source, or it can terminate at the transistor's
gate. If the field gets to the source, it can lower the energy barrier that keeps charge carriers in the source from
entering the channel. But if the gate is close enough to the drain, it can act as a lightning rod, diverting field
lines away from the source. This cuts down on leakage, and it also means that field lines don't penetrate very
far into the channel, dissipating even more energy by tugging on any stray carriers.

&

DOWN AND UP: A cross section of UTB SOI transistors | e!tl and a micrograph of an array of FInFET transistors

The first 3-D transistor was sketched out by Digh Hisamoto and others at Hitachi, who presented the design
for a device dubbed a Delta at a conference in 1989. The UTB SOI's roots extend even further back; they are
a natural extension of early SOI channel research, which began in the 1980s when researchers started experi-
menting with transistors built with 200-nm thick, undoped silicon channels on insulating material.

But the promise of both of these thin-channel approaches wasn't fully appreciated until 1996, when Chenming
Hu and his colleagues at the University of California, Berkeley, began an ambitious study, funded by the U.S.
Defense Advanced Research Projects Agency, to see how far these designs could go. At the time, the indus-
try was producing 250-nm transistors, and no one knew whether the devices could be scaled below 100 nm.
Hu's team showed that the two alternate architectures could solve the power consumption problems of planar
CMOS transistors and that they could operate with gate lengths of 20 nm—and later, even less.

The FinFET and the UTB SOI both offer big gains in power consumption. Logic chip designs typically require
that a transistor in its on state draw at least 10 000 times as much current as the device leaks in its off state.
For 30-nm transistors—about the size that most chipmakers are currently aiming for—this design spec means
devices should leak no more than a few nanoamperes of current when they're off. While 30-nm planar CMOS
devices leak about 50 times that amount, both thin-channel designs hit the target quite easily.

But the two architectures aren't entirely equal. To get the best performance, the channel of a UTB SOI should
be no more than about one-fourth as thick as the length of the gate. Because a FInFET's gate brackets the chan-
nel on three sides, the 3-D transistors can achieve the same level of control with a channel—or fin—that's as
much as half as thick as the length of the transistor gate.

This bigger channel volume gives FInFETs a distinct advantage when it comes to current-carrying capacity.
The best R&D results suggest that a 25-nm FinFET can carry about 25 percent more current than a UTB SOIL.
This current boost doesn't matter much if you have only a single transistor, but in an IC, it means you can
charge capacitors 25 percent faster, making for much speedier chips. Faster chips obviously mean a lot to a
microprocessor manufacturer like Intel. The question is whether other chipmakers will find the faster speeds
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meaningful enough to switch to FinFETs, a prospect that requires a big up-front investment and an entirely
new set of manufacturing challenges.

The single biggest hurdle in making FinFETs is manufacturing the fins so that they're both narrow and uni-
form. For a 20-nm transistor—roughly the same size as the one that Intel is putting into production—the fin
must be about 10 nm wide and 25 nm high; it must also deviate by no more than half a nanometer—just a few
atomic layers—in any given direction. Over the course of production, manufacturers must control all sources
of variation, limiting it to no more than 1 nm in a 300-millimeter-wide wafer.
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Shrinking returns: As transistors got smaller, their power demands grew. By 2001, the power that leaked through a transistor when
it was off was fast approaching the amount of power needed to turn the transistor on [left], a warning sign for the chip industry. As
these Intel data show, the leakage problem eventually put a halt to the transistor scaling [right], a progression called Dennard's law.
Switching to alternate architectures will allow chipmakers to shrink transistors again, boosting transistor density and performance.

This precision is needed not only to manufacture the fin; it must also be maintained for the rest of the manu-
facturing process, including thermal treatment, doping, and the multiple film deposition and removal steps
needed to build the transistor's gate insulator and gate. As an added complication, the gate oxide and the gate
must be deposited so that they follow the contours of the fin. Any process that damages the fin could affect
how the device performs. The resultant variation in device quality would force engineers to operate circuits at
a higher power than they're designed for, eliminating any gains in power efficiency.

The unusual geometry of the FInFET also poses challenges for doping, which isn't required but can help cut
down on leakage current. FinFET channels need two kinds of dopants: One is deposited underneath the gate
and the other into the parts of the channel that extend on either side of the gate, helping mate the channel to the
source and drain. Manufacturers currently dope channels by shooting ions straight down into the material. But
that approach won't work for FinFETs. The devices need dopants to be distributed evenly through the top of
the fin and the side walls; any unevenness in concentration will cause a pileup of charges, boosting the device's
resistance and wasting power.

Doping will get only more difficult in the future. As FinFETs shrink, they'll get so close together that they
will cast "shadows" on one another, preventing dopants from permeating every part of every fin. At Applied
Materials' Silicon Systems Group, we've been working on one possible fix: immersing fins in plasma so that
dopants can migrate directly into the material, no matter what its shape is.

Because UTB SOI devices are quite similar to conventional planar CMOS transistors, they are easier to manu-
facture than FinFETs. Most existing designs and manufacturing techniques will work just as well with the
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new thin-silicon transistors as they do with the traditional variety. And in some ways, UTB SOls are easier to

produce than present-day transistors. The devices don't need doped channels, a simplification that can save
planar CMOS manufacturers some 20 to 30 steps out of roughly 400 in the wafer production process.

But the UTB SOI comes with its own challenges, chiefly the thin channel. The requirement that UTB SOI
channels be half as thick as comparable FinFET fins makes any variations in thickness even more critical for
these devices. A firm called Soitec, headquartered in Bernin, France, which has been leading the charge in
manufacturing ultrathin silicon-on-insulator wafers, is currently demonstrating 10-nm-thick silicon layers that
vary by just 0.5 nm in thickness. That's an impressive achievement for wafers that measure 300 mm across,
but it will need to be improved as transistors shrink. And it's not clear how precise Soitec's technique—which
involves splitting a wafer to create an ultrathin silicon layer—can ultimately be made.

Another key stumbling block for UTB SOI adoption is the supply chain. At the moment, there are few poten-
tial providers of ultrathin SOI wafers, which could ultimately make manufacturers of UTB SOI chips depend-
ent on a handful of sources. Intel's Mark Bohr says the hard-to-find wafers could add 10 percent to the cost
of a finished wafer, compared to 2 to 3 percent for wafers bearing 3-D transistors (an estimate from the SOI
Industry Consortium suggests that finished UTB SOI wafers will actually be less expensive).

Going forward, we expect that chipmakers will split into two camps. Those interested in the speediest tran-
sistors will move toward FinFETs. Others who don't want to invest as much in a switch will find UTB SOlIs
more attractive.

UTB SOl transistors have an additional feature that makes them particularly appealing for low-power ap-
plications: A small voltage can easily be applied to the very bottom of a chip full of UTB SOI devices. This
small bias voltage alters the channel properties, reducing the electrical barrier that stops current flowing from
the source to the drain. As a result, less voltage needs to be applied to the transistor gates to turn the devices
on. When the transistors aren't needed, this bias voltage can be removed, which restores the electrical barrier,
reducing the amount of current that leaks through the device when it's off. As Thomas Skotnicki of STMicroe-
lectronics has long argued, this sort of dynamic switching saves power, making the devices particularly attrac-
tive for chips in smartphones and other mobile gadgets. Skotnicki says the company expects to release its first
UTB SOI chip, which will use 28-nm transistors to power a mobile multimedia processor, by the end of 2012.
That said, few companies have committed to one technology or the other. STMicroelectronics—as well as
firms such as GlobalFoundries and Samsung—is part of the International Semiconductor Development Al-
liance, which supports and benefits from device research at IBM and is investing in both FinFETs and UTB
SOIs. Exactly how the industry will split up and which design will come to dominate will depend on deci-
sions made by the biggest foundries and how quickly standards are developed. Reports suggest that Taiwan
Semiconductor Manufacturing Co., which dominates bespoke manufacturing in the chip industry, will begin
making 14-nm FinFETs in 2015, but it's not clear whether the company will also support UTB SOI production.
Switching to FInFET production requires a substantial investment, and whichever way TSMC swings, it will
put pressure on other manufacturers, such as GlobalFoundries, United Microelectronics Corp., and newcom-
ers to the foundry business such as Samsung, to choose a direction.

Also still unclear is how far each technology can be extended. Right now it looks like both FinFETs and UTB
SOIs should be able to cover the next three generations of transistors. But UTB SOI transistors may not evolve
much below 7 nm, because at that point, their gate oxide would need an effective thickness of 0.7 nm, which
would require significant materials innovation. FinFETs may have a similar limit. In 2006, a team at the Ko-
rea Advanced Institute of Science and Technology used electron-beam lithography to build 3-nm FinFETs.
But crafting a single device isn't quite the same as packing millions together to make a microprocessor; when
transistors are that close to each other, parasitic capacitances and resistances will draw current away from each
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switch. Some projections suggest that when FinFETs are scaled down to 7 nm or so, they will perform no bet-
ter than planar devices.

Meanwhile, researchers are already trying to figure out what devices might succeed FinFETs and UTB SOls,
to continue Moore's Law scaling. One possibility is to extrapolate the FInFET concept by using a nanowire
device that is completely surrounded by a cylindrical gate. Another idea is to exploit quantum tunneling to
create switches that can't leak current when they're not switched on. We don't know what will come next. The
emergence of FinFETs and UTB SOIs clearly shows that the days of simple transistor scaling are long behind
us. But the switch to these new designs also offers a clear demonstration of how creative thinking and a good
amount of competition can help us push Moore's Law to its ultimate limit—whatever that might be.

About the Authors

Khaled Ahmed is an IEEE senior member and a technology strategist in the Silicon Systems Group at Applied
Materials, where Klaus Schuegraf is chief technology officer. After years of working on ways to manufacture
smaller and smaller bulk silicon transistors, both are excited about the rapid development of the new, thin-
channel alternatives. "From a device physics perspective, thin is definitely in," Ahmed says.
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