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1. Uvod

Potrebno je realizovati sistem kofie omoguiti upravljanje step motorom
korisnicima koji posedujurRFID kartice sa odgovarajim tagom. Ovakav sistem moze
n&ci primenu za svako ovlaéno upravljanje elektronskim sklopovima. Cilj pikigejeste
kontrolisanje pozicije ili brzine step motora u otenoj sprezi dosed loop). Aktuator
kod CNC masSina je n&g&e step motor. Zbog velike rezolucije (visokeinasti
pozicioniranja) i relativno jednostavne kontrolgakvi motori nalaze svée&e primenu
u industriji. Zbog zahteva trziSta za Sto brzomizrodnjom novih proizvoda, velike
firme zaposljavaju ogroman broj ljudi koje trebaugjsati prema zadacima. Da ne bi
doSlo do neovla&ne kontrole nad nekim delom sistema, potrebnovgstu neki nivo
zaStite. Jedan g je unos Sifri poméu tastature. Drugi @& jeste korigenje RFID
kartica. Svaka kartica na svetu ima jedinstven ka#lp da je jedinstvenost pristupa
obezbedjena. Ove kartice se datesto koriste za ulaz u odredjene poslovne komplekse
naplatu voznje, itd.

2. Opis sistema

Potrebno je napraviti sistem kofie citavati RFID Kkartice, upravljati step
motorom, ispisivati tekst na inteligenthom LCD dejp i primati komande preko
tastature. Samo korisnicimaje su kartice registrovane u sisterde biti omogdéeno
upravljanje step motorom. Komande za regulacijuigyez ili brzine motorace se
zadavati preko tastature icbiispisivane na inteligentnom LCD displeju. Cilgtema
jeste @itavanje RFID kartica i tastature, slanje komartépsmotoru i slanje teksta za
ispis na LCD displej.

Komponente naSeg sistema su:

* Mikrokontroler STM32F100RB sa svojim (internim) periferijama

» Bipolarni step motor, kao i drajver za bipolarnestmotor — integrisano kolo
A3967SLB

» PC tastatura koja komunicira sa mikrokontroleroekprPS/2 porta

* Inteligentni alfanumetki LC displej

* RFID ¢ita¢

Glavna komponenta naSeg sistema jeste mikrokentrdtompanije ST
Microelectronics - STM32F100RB. Ovaj mikrokontroler ima ugradjen @23y Cortex-
M3 procesor (arhitekturdRMv7-M). Glavna karakteristika ovog mikrokontrolera jeste
niska cena i prilagodjenost kat&hja za industrijske aplikacije. Instrukcijski get
Thumb-2, poma@u kojeg je povéana efikasnost mikrokontrolera. Sa ovim instrulkiis
setom nema gubljenja vremena za prebacivanje stamdM state u Thumb state i
obratno. Pomenuti mikrokontroler se nalazi na rgmjoplo¢i STM32VLDISCOVERY.



Ova plaica ima veoma malo eksternih periferija na sebitgd&era i 2LE diode),
medjutim veoma je pogodna za povezivanje tdili periferija. Pl@ica se napaja
pomaiu USB-a (+5V). Na njoj se nalazi integrisano kattil17 - LDO (Low Drop Out)
regulator napona koji pravi referencu napona od &8 napajanje mikrokontrolera. Za
debagovanje koda mikrokontrolera koristi se intgmo kolo koje omogduwje SAVD
(Serial Wire Debug).

Mikrokontroler ima zadatak datibava podatke koji mu stizu od strane tastature i
RFID c¢itaca, obradi dobijene podatke i zatim generiSe sigredeupravljanje step
motorom i ispisivanje naCD.

3. Koncept realizacije zadatka

Pomcu platice STM32VLDISCOVERY imamo mogtnost napajanja periferija sa
3.3V ili 5V. Tastatura se napaja sa 5V i naponskoinsignala koje ona generiSe su u
skladu sa CMOS(5V). Nas mikrokontroler se napaj&.8% i njegovi naponski nivoi su
u skladu sa standardom LVCMOS33. Mikrokontroler SPA100RB ima moginost
povezivanja sa periferijama koje su u skladu sadstadlom CMOS(5V). Naime odredjeni
pinovi su 5VTolerant. 1z ovih razloga, tastaturu povezujemo nalerant pinove PB.8
i PB.9. RFID¢ita¢ se takodje napaja sa 5V, pa su i njegovi signaliepani na 5V
Tolerant pinove mikrokontrolera - PC.11 i PC.12. Inteligeralfanumeréki LC displej
se napaja sa 5V, dok naS mikrokontroler generigeag u skladu sa LVCMOS33
standardom, pa nam je za pobudu LC displeja patréaaslator nivoa. Za ovu svrhu je
iskori&eno integrisano kolo iz familije HCT zbog velike mgme Suma, kao Sto je
prikazano na slici 1. Odabrano je kolo HCT244, koj@ moggénost translacije do 8
ulaza. Bipolarni step motor se napaja sa 12V. @egon je dobijen ponda mreznog
adaptera. Digitalna logika za drajvovanje step meos@ napaja sa napajanjem od 3.3V pa
nam nije potreban translator naponskog nivoa.
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Slika 1. Logtki nivoi HCT familije

Kompletna elekttina Sema sistema je prikzana na slici 2. Oznaka @ngava
ulazne signale né&ju promenu (uzlaznu i/ili silaznu ivicu) dolazi dnerisanja prekida
u mikrokontroleru. U daljem tekstu su detaljnijesgme periferije a zatim i princip
funkcionisanja celog sistema.



Bipolar Stepper Motor

Slika 2. Elektréna Sema sistema
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3.1 Tastatura

Tastatura pored napajanja, ima joS 2 pina. Jet@malsje takt (CIk) koji je
povezan na pin PB.9. Takt je aktivan samo prilikelamja pritisnutog karaktera, i@mse
nalazi uidle stanju (logéka jedinica). Pin PB.9 mikrokontrolera je konfiggan kao
ulazni pull-up. Omogueni su prekidi na silaznu ivicu signala PB.9. Drgggnal je
podatak (Data). Protokolciavanja karaktera se sastoji @itavanju Data linije na
silaznu ivicu CIk signala. Format podataka je prékana slici 3.

Idle

sl Raf afaf afapagay apda —e

Idle

Data (5| 0[1/2(3/4(5/6|7|Plss| 7

Slika 3. Format podataka tastature

Startframe-a se detektuje na silaznu ivicu takta. Nakon ®ga prekidnoj rutini
o¢itavaju podaci DO-D7. Tastatura generiSe make ialbr&kodove. U okviru
implementirane prekidne rutine, aktivne na silazviau Clk signala, ¢itavaju se svi
podaci poslati od strane tastature i prosledjugwigbm programu. Glavni program filtrira
break kodove i za validne koristi samo make kod@lgoritam citavanja tastature je
prikazan na slici 4. Pri ulasku u prekidnu rutinkrementira se broj bita. Sa slike vidimo
da informacioni biti kréu od indeksa 2 i traju do indeksa 9. Iz ovoga zgkiemo da je
potrebno ¢itavati liniju podataka ukoliko je indeks &eod 1 i manji od 10. Indeks stop
bita je 11. Kada je broj bita jednak 11¢itanih 8 informacionih bita se prosledjuje
glavhom programu a brajdita se resetuje. Unutar glavnog programa serdijtr break
kodovi. Ukoliko je prethodni bajt bio OxFO, slédéajt se ignoriSe. U suprotnom bi na
jedan pritisak tastera dobili informaciju kao da deaput pritisnut. U tabeli 1. su
prikazana zn&nja tastera.

Tabela 1. Znacenje tastera

Taster Znacenje

A Dekrementiraj poziciju/brzinu

D Ikrementiraj poziciju/brzinu

+ Definise smer CW okretanja

- Definise smer CCW okretanja

1-4 (alpha numeric) Definise korak motora (1, 192, 1/8)

0-9 (numeric) Unos zeljene pozicije/brzine

Enter Potvrda zeljene brzine/pozicije

Esc Izlazak iz trenuthog menija

C Brisanje nevalidnog pristupa (plava led)




-
*
- -

Slika 4. Algoritam ¢itavanja tastature

3.2LCD

Mikrokontroler obavlja komunikaciju sa mikrokonligoom preko pinova PA.O,
PA.1, PA.4-PA7. Komunikacija sa LCD-om je pfilo jednostavna i bazira se na
vremenskom dijagramu prikazanom na slici 5. Prolppeedstavljaju kaSnjenja koja treba
formirati. Ona su formirana pordo tajmera 2. Napravljen je algoritam da glavni
program ne ostaje u petljiceka da prodje kasSnjenje,dda za to vreme izvrSava ostale
instrukcije glavnog programa. Kada je potrebno osivdisplej, umesto brisanja displeja,
koristi se komanda véanja cursora na getnu poziciju, zato Sto je za izvrSavanje te
instrukcije potrebno mnogo manje vremena (40 ugprg instrukciju brisanja displeja
(1.64 ms). Displej se osvezava samo kada neki ddrggrama setuje promenljivu
refresh_display. Ova promenljiva se setuje daludetekcije RFID kartice ili u staju
pritiska tastera.
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Slika 5. Vremenski dijagram LCD-a

3.3 RFID

RFID signali su povezani na pinove mikrokontrol&&.12 (Rdy/Clk) i PC.11
(Out). Omoguieni su prekidi za oba signala. Protokol RKliEaca se sastoji u slanju 64
bita koji su kodiranManchester Encoding-om. Svaki bit traje 64 perioda takta. Ukoliko
se u tom periodu desila uzlazna ivicatani bit je 1, a ukoliko se desila silazna ivica,
ocitani bit je 0. Ukoliko se nije desila ni silazma uzlazna ivica kartica nije prisutna.
Sinhronizacija sa getkom slanja sekvence se zakljje na osnovu prvih 9 bita koji su
logicke jedinice, kodiranéManchester Encoding-om. Nakon ¢itanog koda, prekidna
rutina RFID ¢itaca setuje promenljivu data_read_done i prosledjigengpm programu
ID kartice. Ukoliko se kartica nalazi u grupi valitl kartica, omogéuje se upravljanje
step motorom pomiwi tastature i aktivira se zelena LE dioda. WEaju pokuSaja pristupa
sa nevalidnom karticom, aktivira se plava LE dioda.

3.4 STEP MOTOR

Step motor je inicijalno neaktivan. On je povezanmsikrokontrolerom preko
pinova: PC.0 (MS1), PC.1 (MS2), PB.5 (Dir), PB6e(@t Na osnovu bitova MS1 i MS2
podeSavamo korak step motora. Pun korak step mpofeéb stepeni. Odabir rezolucije
step motora se vrSi porfwtastera 1, 2, 3 i 4 (alpha num).

Tabela 2. Odabir rezolucije step motora

MS1 MS?2 Rezolucija
0 0 Pun korak
1 0 Polukorak
0 1 Y4 koraka
1 1 1/8 koraka




Smer se odredjuje na osnovu znakova + i -. Plusandar se unese, tj. nije
podrazumevan predznak. Ukoliko je zadata brzindade€a/manja od trenutne, motor
postepeno ubrzava. Kontrola brzine motora se ode@ukontrolisanjem signala Step.
Ovaj signal se generiSe potuotajmera 4 — kanal 1. Kanal 1 je u PWM modu i ajeg
period se menja pri promeni brzine, Sto je trazem@a veéa to je period PWM-a ktai
obratno.

4. MasSina stanja

Glavna kontrola se obavlja potwo masine stanja. Inicijalno stanje masine je
“Nedozvoljen pristup”. Nakon prinoSenja validne RFkartice maSina prelazi u stanje
“Odabir kontrole”. Ukoliko korisnik pritisne tastey, vrSi se upravljanje pozicijom, a
ukoliko pritisne taster b, upravlja se brzinom. Nalkpostavljene pozicije/brzine korisnik
moze vratiti maSinu u stanje nedozvoljen pristuighom na dugme Esc dva puta. Na
osnovu ove masine stanja, izmedju ostalog, vrSiavezavanje displeja.

Nedozvoljen pristup

ESC pritisnut RFID Validna

Odabir kontrole

b pritisnuto

p pritisnuto

ESC pritisnut

Meni za brzinu ESC pritisnut

Meni za poziciju

Slika 6. Glavna masina stanja
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5. Rezultati

Interfejs sa svakim uredjajem je testiran zasebaoiju brzeg nalazenja greSaka.
Nakon toga implementiran je ceo sistem. Na sligiikazana je situacija kada jéimna
validna RFID kartica. U Watch prozoru su dodatenmenljive — RFID, koja predstavlja
ID kartice i promenljiva state_main koja je u stahj p_choice (izbor brzine ili pozicije),
odakle vidimo da je glavna maSina stanja izaSkdnja “Nedozvoljen pristup”.

state motor = idle: f Expression Walue Locatan

B RFID <array> 0x2000007

- m 1x70CACIFF 0x2000007

while{l) [ 0xB5ANIBCT 0x2000007

1 state_main b_p_choice 0x200000E
RFID 4

/7 Check if RFID cerd kas admin ID
if{data_read done == 1]
data read done = 0;

if (RFID[0] == 0x70CAC3FF s& RFID[1] == OxBSAODBCL)
{
state_uain = b_p_choice;
GPIO_SetBits{GPIOC, GPIO Pin 9): /¢ If right ID turm on gresn led
& refresh_display - BEEEESHUNCDL) :
3

else

GPIO_SetBits(GPIOC, GFIO_Pin 8); // If wromg ID twrn on blue led
i
b

KEYBOARD 24

Slika 7. RFID validna

Na slici 8 prikazana je situacija kada je zadatagyja +21 i displej se osvezava.
U Watch prozoru su dodate promenljive — state_rkaja je u stanju p_menu (meni za
poziciju) i wanted_position = 21, tj. Zeljena po@gge +21

— apaain copun L Cucues
case p_menu: & state_main p_menu 0200000
switch(alpha_nun) wanted_position 21 (200000

{ I
Srcase 9 GPIO ResetBits(GPIOA, GPIO Pin 1) alpha mum += LCDporuke 2(0¥00, 0x10); break;
case 0: GPI0 ReSetBits(GEIOA, GPIO Pin 1) alpha num += LCDporuka 2(Init_address_lcd):break: // Init DDRAM .
case 1: GPIO SetBits(GPIOA, GPIO Pin 1): alpha num += LCDporuka 2(P_lcd) rhreak: /7 P
cage 2@ alpha nun += LCDporuka_2zjo_led) rhreak: // o
case 3: alpha_mum += LCDporuka_2{z_lcd) ;hreak; // z
case 4: alpha_nun += LCDporuka_2(i_lcd) ;break; // i
case 5: alpha_nun += LCDporuka_2(c_lcd) ;break; // ¢
case G: alpha mum += LCDporuka 2(i_lcd) ;break; /¢ i
case 7: alpha num += LCDporuka 2(j_lcd);break; /¢ 7
case G: alpha num += LCDporuka Zia_lcd) ;break; // a
case 9: alpha num += LCDporuka Zitwo_dots lcd):break: /7 !
case 10: if(sign == 1) alpha_mm += LCDporuka 2 (plus_led): // +
else alpha_mum += LCDporuka 2 (minus_led): 4/ —

break;

Slika 8. Biranje pozicije
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Na slici 9 prikazana je situacija kada je zadaranar-190 i displej se osvezava. U
Watch prozoru su dodate promenljive — state_maja jeou stanju b_menu (meni za
brzinu) i wanted_speed =-190, tj. Zeljena pozimgjal90.

— | Lz vame

Lutauun
~
case b_menu:

state_main b_menu (1x2000008
switch(alpha_mm) wanted_speed -190 02000009
( R
//case i GFI0 ResetDits (GPIOA, GFIQ Fin 1) alphe maw += LCDporuka Z(9x00, 0x10); break;

& ase [: GPI0 ResetBits [GPIOA, GPIO_P1:

1: alpha ram += LCDporwka_2(Init_address_led) sbreak: f Clear Disple

o
case 1: GPI0_etBits(GPIOA, GPIO_Pin a_mm += LCDporuka 2(E_lcd) shreak; // B
case 2: alpha_mum += LCDporuka_2 s
case 3: alpha num += LCDporuka _2{
ase 4: alpha num += LCDporuka 2(
case 5: alpha num += LCDporuka 2{ reak; // n
case 6: alpha num += LCDporuka 2(
7
8:

break;

Slika 9. Biranje brzine

6. Zakljucak

Na 32-bitnom mikrokontroleru implementiran je sistza ovlad&no upravljanje
brzinom/pozicijom step motora. Unapredjenje prajele mogde u smislu povezivanja
sa r&unarom i beleZzenju logova i vremena, da bi postojad ko je kada kontrolisao

motor. Moguée unapredjenje je i dodavanje administratorskihvilegija u cilju
modifikacije sistema.

Literatura:

[1] http://retired.beyondlogic.org/keyboard/keybrd.htm

[2] http://www.stepperworld.com/Tutorials/pgBipolarTritd.htm
[3] http://www.geocities.com/dinceraydin/djlcdsim/djtich. html
[4] http://www.priorityldesign.com.au/em4100_protoctwhh
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PRILOG - Izvorni kod programa

main.c

* Includes -- ] |
#include "stm32f10x.h"
#include "STM32vldiscovery.h"

#include "ConstsAndPrototypes.h”

* Private typedef ---------=--m-mecmmann S */
I* Private define i
* Private macro - ¥/
* Private consts ------- __*/
[* Private variables ------- R */
/* Private function prototypes S — */
[* Private functions -----------=--=-==--------—- mmmmmmmmsmmmmeemeeeee */

extern char karakter, new_data;

char komanda, activate_digits = 0, direction =ane_direction = 1, alpha_num = 0,
refresh_display = 1;

int broj, wanted_position = 0, wanted_speed = @&etit_speed = 0, sign = 1,
wanted_period = default_step_period, current_periodéfault_step period;

int current_position=0, rel_position = 0, lcd_numd;=

char cifra[4];

enum

idle_key, new_command, ignore_next
} state_keyboard;

enum

{

access_denied, b_p_choice, b_menu, p_menu
} state_main;
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state_motor_type state_motor;
char Timer_IF = 0;
extern uint32_t RFID[2];

extern char data_read_done;

int main (void)

{

Init_keyboard();
Init_stepper_motor();
Init_LCD();

Init_ RFID();

state_keyboard = idle_key;
state_main = access_denied,;
state_motor = idle;

while(1)
{

/****************** RF'D kkkkkkkkkkkkkkkkkkhkkkk *******/

/I Check if RFID card has admin ID
if(data_read_done ==1)
data_read_done = 0;
if(RFID[0] == 0x70CAC3FF && RFID[1] == 0XB5A0BC1)

state_main = b_p_choice;
GPIO_SetBits(GPIOC, GPIO_Pin_9); /I IftidD turn on green led
refresh_display = Refresh_LCD();

}

else

{
GPIO_SetBits(GPIOC, GPIO_Pin_8); // If wgai turn on blue led

}
}

14



/****************** KEY B OAR D kkkkkkkkkkkkkkkkkk ***********/

switch(state_keyboard)

case idle_key:
if(state_main == access_denied) break;

if(new_data == 1)

{

state_keyboard = new_command;
new_data = 0;

komanda = karakter;

karakter = 0x00;

}

break;
case new_command:
refresh_display = Refresh_LCD();

switch(komanda)

{

case Break Code: state_keyboard = ignore; besak;
case C_key:

GPIO_ResetBits(GPIOC, GPIO_Pin_8);
state_keyboard = idle_key;
break;

case P_key:

if(state_main == b_p_choice)

{

state_main = p_menu;
TIM_Cmd( TIM4, DISABLE );
current_speed = 0;
wanted_speed = 0;

}

state_keyboard = idle_key;

15



break;

case B_key:

if(state_main == b_p_choice)

{

state_main = b_menu;
wanted_position = 0;
current_position = 0;

}

state_keyboard = idle_key;
break;

case D_key:

state_keyboard = idle_key;
/I if(rel_position != 0) break;

if(activate_digits == 0)
{

if(state_main == p_menu)
{ wanted_position++;
if(wanted_position > max_pos_speedted _position = max_pos_speed,;
if(wanted_position > 0) sign = 1;

state_motor = update_pos;

}

if(state_main == b_menu)
{
wanted_speed+=10;
if(wanted_speed > max_pos_speed) wasfeed = max_pos_speed,

if(wanted_speed > 0) sign = 1;

16



state_motor = update_speed;

break;
case A_key:
state_keyboard = idle_key;
/I if(rel_position != 0) break;

if(activate_digits == 0)
{

if(state_main == p_menu)
{
wanted_position--;
if(wanted_position< -max_pos_speedjted position = -max_pos_speed;

if(wanted_position < 0) sign = -1;

state_motor = update_pos;

}

if(state_main == b_menu)
{
wanted_speed-=10;
if(wanted_speed < -max_pos_speed)edarspeed = -max_pos_speed;

if(wanted_speed < 0) sign = -1;

state_motor = update_speed,

17



break;

case Plus_key:

if((state_main == b_menu || state_mairp=menu) && activate_digits == 0)

{
activate_digits = 1,
sign = 1;
broj = 0;
}
state_keyboard = idle_key;
break;

case Minus_key:

if((state_main == b_menu || state_mairp=menu) && activate_digits == 0)

{
activate_digits = 1,
sign = -1,
broj = 0;
}
state_keyboard = idle_key;
break;

case Enter_key:

state_keyboard = idle_key;
/I if(rel_position != 0) break;
if(activate_digits == 1)

{

activate_digits = 0;

if(broj > max_pos_speed) broj = max_ppeed;

18



broj *= sign;

if(state_main == p_menu)

{
wanted_position = broj;
state_motor = update_pos;

}

if(state_main == b_menu)

{
wanted_speed = broj;
state_motor = update_speed,

}

break;

case Esc_key:

state_keyboard = idle_key;

/I if(rel_position != 0) break;

if(activate_digits == 1)
{
activate_digits = 0;
if(wanted_position < 0 || wanted_spedl) <

{
sign = -1,

}

else

{
sign = 1;

}
}

else

{

if(state_main == b_p_choice)

19



{

state_main = access_denied;
GPIO_ResetBits(GPIOC, GPIO_Pin_9);

}

if(state_main == b_menu || state_main =menu)
{

activate_digits = 0;

broj = 0;

state_main = b_p_choice;

/[direction = 0;

//GPI10O_ResetBits(GPIOB, GPIO_Pin_5);

state_motor = idle;
TIM_ITConfig(TIM4,TIM_IT_Update, ENABLE)

break;

case Bkspc_key:

if(activate_digits == 1)
{
broj /= 10;
/lif(broj == 0)
1K
/I activate_digits = 0;
I}

}

state_keyboard = idle_key;
break;

case anl_key:

GPIO_ResetBits(GPIOC, GPIO_Pin_0 | GPI@_P);
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state_keyboard = idle_key;
break;

case an2_key:

GPIO_ResetBits(GPIOC, GPIO_Pin_1);
GPIO_SetBits (GPIOC, GPIO_Pin_0);

state_keyboard = idle_key;
break;

case an3_key:
GPIO_ResetBits(GPIOC, GPIO_Pin_0);
GPIO_SetBits (GPIOC, GPIO_Pin_1);

state_keyboard = idle_key;
break;

case an4_key:
GPIO_SetBits (GPIOC, GPIO_Pin_0 | GPI®_R);
state_keyboard = idle_key;

break;

case dO_key:

if(activate_digits == 1)
{

broj *= 10;

broj +=0;

if(broj > max_pos_speed) broj = max_ppeed;

}

state_keyboard = idle_key;
break;

case d1_key:
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if(activate_digits == 1)
{
broj *= 10;
broj +=1;
if(broj > max_pos_speed) broj = max_ppeed;

}

state_keyboard = idle_key;
break;

case d2_key:

if(activate_digits == 1)
{
broj *= 10;
broj += 2;
if(broj > max_pos_speed) broj = max_speed,;

}

state_keyboard = idle_key;
break;

case d3_key:

if(activate_digits == 1)
{

broj *= 10;

broj += 3;

if(broj > max_pos_speed) broj = max_ppeed;

}

state_keyboard = idle_key;
break;

case d4_key:

if(activate_digits == 1)
{
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broj *= 10;
broj += 4;
if(broj > max_pos_speed) broj = max_ppeed;

}

state_keyboard = idle_key;
break;

case d5_key:

if(activate_digits == 1)
{
broj *= 10;
broj +=5;
if(broj > max_pos_speed) broj = max_ppeed;

}

state_keyboard = idle_key;
break;

case d6_key:

if(activate_digits == 1)
{
broj *= 10;
broj += 6;
if(broj > max_pos_speed) broj = max_zpeed,;

}

state_keyboard = idle_key;
break;

case d7_key:

if(activate_digits == 1)
{
broj *= 10;
broj +=7;
if(broj > max_pos_speed) broj = max_ppeed;

}
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state_keyboard = idle_key;
break;

case d8_key:

if(activate_digits == 1)
{
broj *= 10;
broj += 8;
if(broj > max_pos_speed) broj = max_ppeed;

}

state_keyboard = idle_key;
break;

case d9_key:

if(activate_digits == 1)
{
broj *= 10;
broj +=9;
if(broj > max_pos_speed) broj = max_zpeed,;

}

state_keyboard = idle_key;
break;

default: state_keyboard = idle_key; break;

}

case ignore_next:
if(new_data == 1)
{
new_data = 0;
karakter = 0x00;
state_keyboard = idle_key;
}

break;
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default: break;
}
[Hkkkikrkrkimirkine STEPPER MOTOR btk
switch(state_motor)
case idle: break;
case update_pos:
rel_position = wanted_position - currgyusition;
current_position = wanted_position;

if(rel_position > 0)

{
GPIO_ResetBits(GPIOB, GPIO_Pin_5);
direction = 0;

}

else

{

rel_position = - rel_position;
GPIO_SetBits(GPIOB, GPIO_Pin_5);

direction = 1;
}
if(rel_position != 0)
{

TIM_SetAutoreload(TIM4, 3125 - 1);
state_motor = change_pos;
TIM_Cmd( TIM4, ENABLE );

}

else

{

state_motor = idle;

}

break;

case update_speed:
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same_direction = Same_direction(wantpded, direction);

if(wanted_speed < 0) sign =-1,
else sign = 1,

if(wanted_speed == 0)

{
TIM_Cmd( TIM4, DISABLE );

state_motor = idle;

}

else

{
wanted_period = 50000/wanted_speed*sign;

/lif(current_speed == 0)
Enable_TIM4_and_TIM4_INT();

state_motor = change_speed,;

}

break;

default: break;

/****************** LCD kkkkkkkkkkkkkhkkkkkkkkkkk ******/

if(refresh_display == 1)
{

switch(state_main)

{

case access_denied:
switch(alpha_num)

llcase 0: GPIO_ResetBits(GPIOA, GPIO_Pjpalpha_num +=
LCDporuka_2(0x00, 0x10); break;

case 0: GPIO_ResetBits(GPIOA, GPIO_Pinalpha_num +=
LCDporuka_2(Init_address_Icd);break; // Init DDRAAddress

case 1: GPIO_SetBits(GPIOA, GPIO_Pin_[pha num +=
LCDporuka_2(P_lcd);break; // P

case 2: alpha_num += LCDporuka_2(r_laegk; // r
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case 3: alpha_num += LCDporuka_2(i_Icael; // i
case 4: alpha_num += LCDporuka_2(n_Icepghkr// n
case 5: alpha_num += LCDporuka_2(e_Icdgky// e
case 6: alpha_num += LCDporuka_2(s_lcdghkr// s
case 7: alpha_num += LCDporuka_2(i_lceel; // i
case 8: alpha_num += LCDporuka_2(t_Iceehr // t
case 9: alpha_num += LCDporuka_2(e_Icdgky// e
case 10: alpha_num += LCDporuka_2(spadghbieak; // space
case 11: alpha_num += LCDporuka_2(R_lcdgk; // R
case 12: alpha_num += LCDporuka_2(F_lcdgk; // F
case 13: alpha_num += LCDporuka_2(l_laeek; // |
case 14: alpha_num += LCDporuka_2(D_laepgk; // D
case 15: alpha_num += LCDporuka_2(C_lecdgk; // C
/lcase 4: alpha_num += LCDporuka_2(0xx®0);break;

case 16: refresh_display = 0; alpha_nudn HM_Cmd( TIM2, DISABLE );
default: break;

}

break;

case b_p_choice:

switch(alpha_num)

{

llcase 0: GPIO_ResetBits(GPIOA, GPIO_Pjnalpha_num +=
LCDporuka_2(0x00, 0x10); break;

case 0: GPIO_ResetBits(GPIOA, GPIO_Pinalpha_num +=
LCDporuka_2(Init_address_Icd);break; // Init DDRAAddress

case 1: GPIO_SetBits(GPIOA, GPIO_Pin_Ipha num +=
LCDporuka_2(P_lcd);break; // P

case 2. alpha_num += LCDporuka_2(o_ledghk; // 0

case 3: alpha_num += LCDporuka_2(z_lcégkr// z

case 4: alpha_num += LCDporuka_2(spacghbiehk; // space

case 5: alpha_num += LCDporuka_2(dash;doeldk; // -

case 6: alpha_num += LCDporuka_2(spacghbiehk; // space

case 7: alpha_num += LCDporuka_2(p_Icexghkr// p

case 8: alpha_num += LCDporuka_2(spacghbiehk; // space

case 9: alpha_num += LCDporuka_2(B_lcegkr // B

case 10: alpha_num += LCDporuka_2(r_laephk; // r

case 11: alpha_num += LCDporuka_2(z_lcdgh; // z

case 12: alpha_num += LCDporuka_2(spadghbieak; // space

case 13: alpha_num += LCDporuka_2(dash;doebk; // -

case 14: alpha_num += LCDporuka_2(spadghbieak; // space

case 15: alpha_num += LCDporuka_2(b_ledgk; // b

/lcase 4: alpha_num += LCDporuka_2(0x3x®0);break;
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case 16: refresh_display = 0; alpha_nudn HM_Cmd( TIM2, DISABLE );
default: break;

}

break;

case p_menu:

switch(alpha_num)

{

lIlcase 0: GPIO_ResetBits(GPIOA, GPIO_Pjpalpha_num +=
LCDporuka_2(0x00, 0x10); break;

case 0: GPIO_ResetBits(GPIOA, GPIO_Pinalpha_num +=
LCDporuka_2(Init_address_Icd);break; // Init DDRAAddress

case 1: GPIO_SetBits(GPIOA, GPIO_Pin_[pha num +=
LCDporuka_2(P_lcd);break; // P

case 2: alpha_num += LCDporuka_2(o_Icegkr// o

case 3: alpha_num += LCDporuka_2(z_lcéghky// z

case 4: alpha_num += LCDporuka_2(i_Icael; // i

case 5: alpha_num += LCDporuka_2(c_lcéghy// c

case 6: alpha_num += LCDporuka_2(i_Icael; // i

case 7: alpha_num += LCDporuka_2(j_lcael; // |

case 8: alpha_num += LCDporuka_2(a_lcdgky// a

case 9: alpha_num += LCDporuka_2(two_doth;break; // :

case 10: if(sign == 1) alpha_num += LCDy@ 2(plus_Icd); // +

else alpha_num += LCIykax_2(minus_Icd); // -

break;

case 11: if(activate_digits == 0) lcd_narmign*wanted_position;
else lcd_num = broj;
cifra[0] = lcd_num/1000;
lcd_num = Icd_num - cifra[0]*1000

if(cifra[0] == 0)
{

alpha_num+=2;

}

else

{

alpha_num++;

}

break;
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case 12: alpha_num += LCDporuka_2(digisebécd | cifra[0]); break;

case 13: cifra[1] = lcd_num/100;
lcd_num = Icd_num - cifra[1]*100;
if(cifra[0] == 0 && cifra[l] ==
{

alpha_num+=2;

}

else

{

alpha_num++;

}

break;
case 14: alpha_num += LCDporuka_2(digisebécd | cifra[1]); break;

case 15: cifra[2] = lcd_num/10;
lcd_num = lcd_num - cifra[2]*10;
if(cifra[0] == 0 && cifra[1] == ®&& cifra[2] == 0)
{

alpha_num+=2;

}

else

{

alpha_num++;

}

break;
case 16: alpha_num += LCDporuka_2(digisebécd | cifra[2]); break;

case 17: cifra[3] = lcd_num;
alpha_num++;

break;
case 18: alpha_num += LCDporuka_2(digisebécd | cifra[3]);
break;

case 19: case 20: case 21: case 22:
alpha_num += LCDporuka_2(space_lcd);bréadpace

case 23: refresh_display = 0; alpha_nun HM_Cmd( TIM2, DISABLE );
default: break;
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}

break;

case b_menu:

switch(alpha_num)

{

lIlcase 0: GPIO_ResetBits(GPIOA, GPIO_Pjpalpha_num +=
LCDporuka_2(0x00, 0x10); break;

case 0: GPIO_ResetBits(GPIOA, GPIO_Pinalpha_num +=
LCDporuka_2(Init_address_Icd);break; // Clear Daspl

case 1: GPIO_SetBits(GPIOA, GPIO_Pin_[pha num +=
LCDporuka_2(B_lcd);break; // B

case 2: alpha_num += LCDporuka_2(r_ladpgk; // r

case 3: alpha_num += LCDporuka_2(z_lcégkr// z

case 4: alpha_num += LCDporuka_2(i_|ceel; // i

case 5: alpha_num += LCDporuka_2(n_Icepgkr// n

case 6: alpha_num += LCDporuka_2(a_lcdghky// a

case 7: alpha_num += LCDporuka_2(two_doth;break; // :

case 8: if(sign == 1) alpha_num += LCDp@a w2 (plus_Icd); // +

else alpha_num += LCIykax_2(minus_Icd); // -

break;

case 9: if(activate_digits == 0) lcd_numign*wanted_speed,;
else lcd_num = broj;
cifra[0] = lcd_num/1000;
lcd_num = Icd_num - cifra[0]*1G00

if(cifra[0] == 0)
{

alpha_num+=2;

}

else

{
alpha_num++;

}

break;
case 10: alpha_num += LCDporuka_2(digisebécd | cifra[0]); break;
case 11: cifra[1] = lcd_num/100;

lcd_num = Icd_num - cifra[1]*100;
if(cifra[0] == 0 && cifra[1] ==
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{

alpha_num+=2;

}

else

{
alpha_num++;

}

break;
case 12: alpha_num += LCDporuka_2(digisebécd | cifra[1]); break;
case 13: cifra[2] = lcd_num/10;
lcd_num = Icd_num - cifra[2]*10;
if(cifra[0] == 0 && cifra[1] == && cifra[2] == 0)
alpha_num+=2;

}

else

{

alpha_num++;

}

break;
case 14: alpha_num += LCDporuka_2(digiseb#cd | cifra[2]); break;

case 15: cifra[3] = lcd_num;
alpha_num-++;

break;
case 16: alpha_num += LCDporuka_2(digisebécd | cifra[3]);
break;

case 17: case 18: case 19: case 20: casastl2?2:
alpha_num += LCDporuka_2(space_lcd);bréadpace

case 23: refresh_display = 0; alpha_nudn HM_Cmd( TIM2, DISABLE );
default: break;
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break;

}
}

void assert_failed(uint8_t* file, uint32_t line)
{
[* User can add his own implementation to repiogtfile name and line number,
ex: printf("Wrong parameters value: file %sloe %d\r\n", file, line) */

[* Infinite loop */
while (1)
{
}
}

stm32f10x_it.c

/**

kkkkkkkkkkkkhkkkhkkkhkkkhkkkhkkhkkkhkkkkkkhkkkhkkkhkkkhkkkkkk kkkkkkkkkkkkkkkkkkkkk

*kkkkk

* @file  Demo/src/stm32f10x_it.c

* @author MCD Application Team

* @version V1.0.0

* @date 09/13/2010

* @brief Main Interrupt Service Routines.

* This file provides template for all@eptions handler and peripherals

* interrupt service routine.
*kkkkkkkhkkkkhkhkhhhkhhhkhkhhhhhkhkhkhkhhhhhhrhihhhixk *kkkkkkkkhkkkhkkkhkkkkhkk
*kkkkk

* @copy

*

* THE PRESENT FIRMWARE WHICH IS FOR GUIDANCE ONLXIMS AT
PROVIDING CUSTOMERS

*WITH CODING INFORMATION REGARDING THEIR PRODUCS IN ORDER
FOR THEM TO SAVE

*TIME. AS A RESULT, STMICROELECTRONICS SHALL NOBE HELD
LIABLE FOR ANY

* DIRECT, INDIRECT OR CONSEQUENTIAL DAMAGES WITHRESPECT TO
ANY CLAIMS ARISING
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* FROM THE CONTENT OF SUCH FIRMWARE AND/OR THE BESMADE BY

CUSTOMERS OF THE

* CODING INFORMATION CONTAINED HEREIN IN CONNECTDN WITH

THEIR PRODUCTS.
*

* <h2><center>&copy; COPYRIGHT 2010 STMicroelestics</center></h2>

*/

/* Includes
#include "stm32f10x_it.h"

#include "ConstsAndPrototypes_Int.h"
[** @addtogroup Demo

* @{
*/

* Private typedef ------------

—

/* Private define
/* Private macro -

[* Private variables ------- -

[* Private function prototypes

[* Private functions --------------=----=--------

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

I* Cortex-M3 Processor Exceptions Harglle
/**************************************************

*******/

/**

* @brief This function handles NMI exception.
* @param None
* @retval None
*/
void NMI_Handler(void)
{
}

/**
* @brief This function handles Hard Fault exéept
* @param None
* @retval None
*/
void HardFault_Handler(void)
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*/
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{

[* Go to infinite loop when Hard Fault exceptioocurs */
while (1)
{
}
}

/**

* @brief This function handles Memory Manage epdion.
* @param None
* @retval None
*/
void MemManage_Handler(void)
{
[* Go to infinite loop when Memory Manage exceptioccurs */
while (1)
{
}
}

/**

* @brief This function handles Bus Fault excepti
* @param None
* @retval None
*/
void BusFault_Handler(void)
{
/* Go to infinite loop when Bus Fault exceptioocars */
while (1)
{
}
}

/**

* @brief This function handles Usage Fault exiwep
* @param None
* @retval None
*/
void UsageFault_Handler(void)
{
[* Go to infinite loop when Usage Fault exceptmoturs */
while (1)
{
}
}
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/**

* @brief This function handles SVCall exception.
* @param None
* @retval None
*/
void SVC_Handler(void)
{
}

/**

* @brief This function handles Debug Monitor egtion.
* @param None
* @retval None
*/
void DebugMon_Handler(void)
{
}

/**

* @brief This function handles PendSV_Handlereption.

* @param None
* @retval None
*/
void PendSV_Handler(void)

{
}

/**

* @brief This function handles SysTick Handler.
* @param None
* @retval None
*/
void SysTick_Handler(void)
{

}

/****************** F(EE\/EBC)/\FQ[) kkkkkkkkkkkkhkkkkkkkkkk

char karakter = 0x00, bit_karakter, cnt = 0, newadao;

void EXTI9_5 IRQHandler(void)
{

if (EXTI_GetITStatus( EXTI_Line9 ) == SET )
{
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cnt++;
switch(cnt)

{

case 1: break;
case 2: case 3: case 4: case 5: case 67:ccase 8: case 9:

bit_karakter = GP1O_ReadInputDataBit(GPI@#I0_Pin_8);
karakter = karakter | (bit_karakter << (¢@));
break;

case 10: break;
case 11: cnt = 0; new_data = 1; break;
default: break;

}

EXTI_ClearFlag(EXTI_Line9);
}

/****************** ST E P P E R M OTO R *kkkkkhkkkkhkkkhkkkhkk ************/

extern int rel_position, current_period, wanted igur
extern char same_direction, direction;
extern state_motor_type state_motor;

void TIM4_IRQHandler(void)
{

switch(state_motor)

{

case change_pos:

rel_position--;

if(rel_position == 0)

{

state_motor = idle;
TIM_Cmd( TIM4, DISABLE );
}

break;

case change_speed:
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if(same_direction == 1)

if(wanted_period > limit_slow_fast && aent_period > limit_slow_fast)

{

current_period = wanted_period;
else if (wanted_period < limit_slow_f&®& current_period > limit_slow_fast)
{

current_period = current_period/2;

else if (wanted_period > limit_slow_f&®& current_period < limit_slow_fast)

{

current_period += increment_count;

else if (wanted_period > current_period)

{

current_period ++;

}

else if (wanted_period < current_period)

{

current_period --;

}

TIM_SetAutoreload(TIM4, current_period )

if(current_period == wanted_period)

{
TIM_ITConfig(TIM4,TIM_IT_Update, DISABE);

state_motor = idle;

}
}

else

{

if(current_period > limit_direction)

{

direction = direction ~ 0x01;
same_direction = 1;

if(direction == 0)

{
GPIO_ResetBits(GPIOB, GPIO_Pin_5);

}

else
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{
GPIO_SetBits(GPIOB, GPIO_Pin_5);

}
}

else

{

current_period = current_period*peristbpe;

}
}

break;

default: state_motor = idle; break;

}

//Brisemo prekidni fleg
TIM_ClearFlag(TIM4, TIM_FLAG_Update);

}

/****************** RFI D kkkkkkkkkkkkkhkkkkhkkkhkkkkkkkkx ***/

char falling_data = 0, cnt_clk = 0, sync = 0, datdex = 0, b[2], xored, Mem_array[64],
data_read_done =0, out;

/lchar samples[500];
int indice = 0O;
uint32_t RFID[2] = {0,0};
void EXTI15_ 10 IRQHandler(void)
{// ouT
if (EXT1_GetITStatus( EXTI_Linell ) == SET)
{out = GPIO_ReadlnputDataBit(GPIOC, GPIO_Pin;11)

iflout == 0 && sync == 0)
{

falling_data = 1;
/IMask_Interrupt(Data_Line);
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/[EXTI->IMR &= Ox3F7FF;
}

if(sync == 1 && (cnt_clk < RFID_period_offsdtdnt_clk > RFID_period-
RFID_period_offset))

cnt_clk = 0;
}

EXTI_ClearFlag(EXTI_Linell);
}

/I RDY/CLK
if (EXTI_GetITStatus( EXTI_Line12 ) == SET)

if(falling_data == 1)

{
cnt_clk = 0;
falling_data = 0;
sync = 1,
data_index = 0;
RFID[0] = O;
RFID[1] = 0;
indice = 0;

}
if(sync == 1)
{

cnt_clk++;

/lsamples[indice] = GPIO_ReadInputDataBit(G€| GPIO_Pin_11);
/llindice++;

/lif(indice > 500) indice = 0;

switch(cnt_clk)
{
case RFID_period/4-RFID_offset_first: bf0lGPIO_ReadIinputDataBit(GPIOC,
GPIO_Pin_11); break;
case RFID_period*3/4-RFID_offset_second:
b[1] = GPIO_ReadInputDataBit(GPIOC,IGPPin_11);
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xored = b[1] ~ b[0];

Mem_array[data_index] = b[1];

if(data_index < RFID_elementary) REP= b[1] << data_index;
else RFID[1] |= b[1¥ €data_index-RFID_elementary);

if(xored == 0 || (data_index < (N_ord9 && Mem_array[data_index] != 1))

sync = 0;
I/EXTI->IMR |= 0x800;

}
if(data_index == (N_RFID_bits-1))

data_read _done =1,

//RFID = 0;

sync = 0;

IEXTI->IMR |= 0x0000;
}

data_index++;

break;

case RFID_period: cnt_clk =0; break;
default: break;

}

EXTI_ClearFlag(EXTI_Linel2);
}

I[EXTI_ClearFlag(EXTI_Linell);

/************************~k~k************************ *kkkkkkkkkkkkkkkkkkhkk
*******/
I* STM32F10x Peripherals Interrtjzndlers */

/* Add here the Interrupt Handler for the usedipieeral(s) (PPP), for the */
[* available peripheral interrupt handler's narteape refer to the startup */
[* file (startup_stm32f10x_xx.s). */
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/************************************************** *kkkkkkkkhkkkkhkkkkhkkkhkkk

*******/

/**

* @brief This function handles PPP interruptuest.
* @param None
* @retval None
*/
/*void PPP_IRQHandler(void)

{
Y

/**

* @}
*/

st (C) COPYRIGHT 2010 STMicroelec — tronics **+END OF
FILE***/

ConstAndPrototypes.h

[* Custom types */

typedef enum {
idle, update_pos, change_pos, update_speeatgehspeed
} state_motor_type;

[* Keyboard */

#define Break_Code O0xFO
#define C_key 0x21
#define P_key 0x4D
#define B_key 0x32
#define D_key 0x23
#define A_key 0x1C
#define Plus_key  0x79
#define Minus_key 0x7B
#define Enter_key  Ox5A
#define Esc_key 0x76
#define Bkspc_key 0x66

#define anl_key 0x16
#define an2_key Ox1E
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#define an3_key 0x26
#define an4_key 0x25

#define dO_key 0x70
#define d1_key 0x69
#define d2_key 0x72
#define d3_key Ox7A
#define d4_key 0x6B
#define d5_key 0x73
#define d6_key 0x74
#define d7_key 0x6C
#define d8_key 0x75
#define d9_key 0x7D

[* Step motor */

#define max_pos_speed 500
#define default_step_period 5000

[* LCD */

#define Init_address_Icd 0x80
#define P_lcd 0x50
#define r_lcd 0x72
#define i_lcd 0x69
#define n_Icd Ox6E
#define e_Icd 0x65
#define s_lcd 0x73
#define t_lcd 0x74
#define space_lcd 0x20
#define R_lcd 0x52
#define F_lcd 0x46
#define |_lcd 0x49
#define D_lcd 0x44
#define C_lcd 0x43
#define o_Icd Ox6F
#define p_lcd 0x70
#define z_lcd Ox7A
#define dash_lcd 0xBO
#define B_Icd 0x42
#define b_Icd 0x62
#define c_lcd 0x63
#define j_lcd Ox6A
#define a_lcd 0x61

#define two_dots_Icd Ox3A



#define plus_Icd 0x2B
#define minus_lcd 0x2D
#define digit_base_Icd 0x30

[* Prototipovi funkcija */

void Init_keyboard();

void Init_stepper_motor();

void Init_LCD();

void Init_RFID();

char Same_direction(int speed, char dir);

void Enable_TIM4_and_TIM4_INT();

void Delay();

char Refresh_LCD();

void LCDporuka(unsigned char MSBprim,unsigned dtaBprim);

char LCDporuka_2(unsigned char LCD_char);

ConstAndPrototypes.c

#include "stm32f10x.h"
#include "STM32vldiscovery.h"

/[#include "ConstsAndPrototypes.h"

GPIO_InitTypeDef GPIO_InitStruct;
EXTI_InitTypeDef EXTI_InitStruct;
NVIC_InitTypeDef NVIC_InitStruct;

GPIO_InitTypeDef GPIO_InitStructure;
TIM_TimeBaselnitTypeDef TIM_TimeBaselnitStruct;
TIM_OCInitTypeDef TIM_OCInitStruct;
NVIC_InitTypeDef NVIC_InitStructure;
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EXTI_InitTypeDef EXTI_InitStructure;
[* Staticne varijable */

static char korak = 0;

[* Prototipovi funkcija */
void Delay()

while(TIM_GetFlagStatus(TIM2, TIM_FLAG_Update¥-RESET)
{

}

TIM_ClearFlag(TIM2, TIM_FLAG_Update);
}
void Enable_TIM4_and_TIM4_INT()
{

TIM_Cmd( TIM4, ENABLE );
TIM_ITConfig(TIM4, TIM_IT_Update, ENABLE);

}

char Same_direction(int speed, char dir)

{
if((speed > 0 && dir == 0) || (speed < 0 &&di= 1))
{

return 1;

}

else

{

return O;

}
}

char Refresh_LCD()

{
TIM_Cmd( TIM2, ENABLE );

return 1;

}
void LCDporuka(unsigned char MSBprim,unsigned dtaBprim)
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GPIO_SetBits(GPIOA, GPIO_Pin_0); //postavljanjbita

Delay();
GPIO_SetBits(GPIOA, MSBprim);  //upis gornjeipla
Delay();
GPIO_ResetBits(GPIOA, GPIO_Pin_0); //upis kon&and silaznu ivicu E bita
Delay();
GPIO_ResetBits(GPIOA, MSBprim);
Delay();
GPIO_SetBits(GPIOA, GPIO_Pin_0); /Ipogevje E bita
Delay();
GPIO_SetBits(GPIOA, LSBprim); //upis donjedplai
Delay();
GPIO_ResetBits(GPIOA, GPIO_Pin_0); //upis kon&and silaznu ivicu E bita
Delay();
GPIO_ResetBits(GPIOA, LSBprim);
Delay();
}
char LCDporuka_2(unsigned char LCD_char)
{

char Timer_IF, MSBprim = 0x00, LSBprim = 0x00;

MSBprim = LCD_char & OxFO;
LSBprim = (LCD_char & 0x0F) << 4;

Timer_IF = TIM_GetFlagStatus(TIM2, TIM_FLAG_Updgt
if(Timer_IF == SET)

TIM_ClearFlag(TIM2, TIM_FLAG_Update);
TIM_SetCounter(TIM2, 0);

switch(korak)
{

case 0O:
GPIO_SetBits(GPIOA, GPIO_Pin_0); //postavljaBjbita
korak++;
break;

case 1:

GPIO_SetBits(GPIOA, MSBprim);  //upis gagjnibla
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korak++;
break;

case 2:

GPIO_ResetBits(GPIOA, GPIO_Pin_0); //upis kad@na silaznu ivicu E bita
korak++;
break;

case 3:

GPIO_ResetBits(GPIOA, MSBprim);
korak++;
break;

case 4:
GPIO_SetBits(GPIOA, GPIO_Pin_0); llpogtnje E bita

korak++;
break;

case 5:

GPIO_SetBits(GPIOA, LSBprim); //upis donjaipla
korak++;

break;

case 6:

GPIO_ResetBits(GPIOA, GPIO_Pin_0); //upis kadena silaznu ivicu E bita
korak++;

break;

case 7:

GPIO_ResetBits(GPIOA, LSBprim);

korak = 0;

return 1;

/Ibreak;

default: break;
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return O;

}
void Init_keyboard()

/I Inicijalizacija tastature

RCC_APB2PeriphClockCmd(RCC_APB2Periph_GPIOB, ENER

GPIO_InitStruct.GPIO_Pin = GPIO_Pin_8 | GPIO B
GPIO _InitStruct. GPIO_Mode = GPIO_Mode_IPU;
GPIO_Init(GPIOB, &GPIO_InitStruct);
GPIO_StructInit(&GPIO_InitStruct);

/l KAD HOCES INTERRUPTS UVEK AKTIVIRAJ CLOCK ZA £&I1O !l

RCC_APB2PeriphClockCmd(RCC_APB2Periph_AFIO, ENABL

GPIO_EXTILineConfig(GPIO_PortSourceGPIOB, GPIh$vurce9);

EXTI_InitStruct.EXTI_Line = EXTI_Line9;
EXTI_InitStruct.EXTI_Mode = EXTI_Mode_ Interrupt;
EXTI_InitStruct.EXTI_Trigger = EXTI_Trigger_Fatig;
EXTI_InitStruct.EXTI_LineCmd = ENABLE;
EXTI_Init(&EXTI_InitStruct);
EXTI_Structlnit(&EXTI_InitStruct);

NVIC_PriorityGroupConfig(NVIC_PriorityGroup_0);

NVIC_InitStruct.NVIC_IRQChannel = EXTI9_5_IRQn;
NVIC _InitStruct.NVIC_IRQChannelPreemptionPriorityOx0F;
NVIC_InitStruct.NVIC_IRQChannelSubPriority = OXOF
NVIC _InitStruct.NVIC IRQChannelCmd = ENABLE;

NVIC_Init(&NVIC_InitStruct);
}

void Init_stepper_motor()

{

/I Inicijalizacija step motora

RCC_APB1PeriphClockCmd( RCC_APB1Periph_TIM4, A );

/linicijalizacija portova
GPIO_StructInit(&GPIO_InitStructure); // Reseit structure
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GPIO_InitStructure.GPIO_Pin = GPIO_Pin_6;Mald ED dioda

GPIO_InitStructure.GPIO_Speed = GPIO_Speed_58MH

GPIO_InitStructure.GPIO_Mode = GPIO_Mode_AF_PP; // konfiguracija za
alternativnu funkciju - Push Pull

[IGPIO_InitStructure.GPIO_Mode = GPIO_Mode RR; /I ovo bi bila
konfiguracija da se koristi kao obican pin

GPIO_Init( GPIOB, &GPIO_InitStructure );

/IGPIO_PinRemapConfig( GPIO_PartialRemap_TIMRABLE ); Il Map
TIM3_CH3 to GPIOC.Pin8, TIM3_CH4 to GPIOC.Pin9

GPIO_StructInit(&GPIO_InitStructure); // Reseit structure
GPIO_InitStructure.GPIO_Pin = GPIO_Pin_5;Mald ED dioda
GPIO_InitStructure.GPIO_Speed = GPIO_Speed_50MH
GPIO_InitStructure.GPIO_Mode = GPIO_Mode Out_PP
GPIO_Init( GPIOB, &GPIO_InitStructure );

GPIO_ResetBits(GPIOB, GPIO_Pin_5);
RCC_APB2PeriphClockCmd(RCC_APB2Periph_ GPIOCABNE);

GPIO_StructInit(&GPIO_InitStructure); // Resett structure
GPIO_InitStructure.GPIO_Pin = GPIO_Pin_0 | GPPin_1;//plava LED dioda
GPIO_InitStructure.GPIO_Speed = GPIO_Speed_58MH
GPIO_InitStructure.GPIO_Mode = GPIO_Mode_Out_PP

GPIO_Init( GPIOC, &GPIO_InitStructure );

GPIO_ResetBits(GPIOC, GPIO_Pin_0 | GPIO_Pin_1);

TIM_TimeBaseStructlnit( &TIM_TimeBaselnitStrut
/ITIM_TimeBaselnitStruct. TIM_ClockDivision = M_CKD_DIV4;
TIM_TimeBaselnitStruct. TIM_Period = 50000 - 1/ 0..999
TIM_TimeBaselnitStruct. TIM_Prescaler = 480 //1Div 240
TIM_TimeBaselnitStruct. TIM_CounterMode = TIM_QuaterMode_Up;
TIM_TimeBaselnit( TIM4, &TIM_TimeBaselnitStrugt
TIM_ARRPreloadConfig(TIM4, ENABLE);

/lInicijalizacija OC strukture tajmera TIM3

TIM_OCStructlnit( &TIM_OCInitStruct );

TIM_OCInitStruct. TIM_OutputState = TIM_Outputée_Enable;

TIM_OCiInitStruct. TIM_OCMode = TIM_OCMode_ PWM1;

/lInitial duty cycle equals 0%. Value can rarfigen zero to 1000.

TIM_OCInitStruct. TIM_Pulse = 1; // 0 .. 1000«Rlways Off, 1000=Always On)

TIM_OC1Init( TIM4, &TIM_OCInitStruct ); // Chamel 1 -- OVDE DEFINISE DA JE
U PITANJU KANAL 1 IZLAZ - TIM_OC1Init !!!
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/IDozvola generisanja prekida na nivou peljieri
TIM_ITConfig(TIM4,TIM_IT_Update, ENABLE);

TIM_SetAutoreload(TIM4, 50000 - 1);
TIM_Cmd( TIM4, DISABLE ); // stopiranje tajmera

/IDOZVOLA GENERISANJA PREKIDA

/IDozvola generisanja prekida od strane TIMdferje

NVIC _InitStructure.NVIC_ IRQChannel = TIM4_IRQn;
NVIC_InitStructure.NVIC_IRQChannelPreemptiordeity = OxOF;
NVIC_InitStructure.NVIC_IRQChannelSubPriorityOx0E;

NVIC _InitStructure.NVIC IRQChannelCmd = ENABLE;
/lInicijalizacija NVIC periferije

NVIC_Init(&NVIC_InitStructure);

}

void Init_LCD()
{

/I Inicijalizacija LCD-a
RCC_APB2PeriphClockCmd(RCC_APB2Periph_GPIOAABMNE);

GPIO_StructInit(&GPIO_InitStruct);

GPIO_InitStruct.GPIO_Pin = GPIO_Pin_0 | GPRin_1 | GPIO_Pin_4 |
GPIO_Pin_5| GPIO_Pin_6 | GPIO_Pin_7;

GPIO_InitStruct.GPIO_Mode = GPIO_Mode_Out_PP;

GPIO_InitStruct.GPIO_Speed = GPIO_Speed_50MHz;

GPIO_Init(GPIOA, &GPIO_InitStruct);

GPIO_StructInit(&GPIO_InitStruct);

IIGPI1O_SetBits(GPIOA, GPIO_Pin_8);
RCC_APB1PeriphClockCmd( RCC_APB1Periph_TIM2 ABILE );

TIM_TimeBaseStructinit( &TIM_TimeBaselnitStriug
[ITIM_TimeBaselnitStruct. TIM_ClockDivision = M_CKD_DIV4;
TIM_TimeBaselnitStruct. TIM_Period = 3000 - ¥{ to 3000*1us = 3ms
TIM_TimeBaselnitStruct. TIM_Prescaler = 24 4/11 us
TIM_TimeBaselnitStruct. TIM_CounterMode = TIM_QuaterMode_Up;
TIM_TimeBaselnit( TIM2, &TIM_TimeBaselnitStrugt
TIM_ARRPreloadConfig(TIM2, ENABLE);

/[ LCD Init
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TIM_Cmd( TIM2, ENABLE );

GPIO_ResetBits(GPIOA, GPIO_Pin_1);
Delay();

GPIO_SetBits(GPIOA, GPIO_Pin_0);
Delay();

GPIO_SetBits(GPIOA, 0x20);

Delay();

GPIO_ResetBits(GPIOA, GPIO_Pin_0);
Delay();

GPIO_ResetBits(GPIOA, 0x20);
Delay();

//LCDporuka(0x20,0x00);

/[Delay();

LCDporuka(0x20,0x00);

Delay();

LCDporuka(0x00,0xE0);

Delay();

LCDporuka(0x00,0x10);

Delay();

LCDporuka(0x00,0x60);

Delay();

TIM_SetAutoreload(TIM2, 50 - 1);
/ITIM_Cmd( TIM2, DISABLE );

/I LCDporuka(0x20,0x80);
//Delay();

//LCDporuka(0x80,0x00);
/I Delay();

I/ Delay();
}
void Init_RFID()
/I Inicijalizacija RFID-a
RCC_APB2PeriphClockCmd(RCC_APB2Periph_GPIOCABNE);

GPIO_StructInit(&GPIO_InitStruct);
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GPIO_InitStruct.GPIO_Pin = GPIO_Pin_11 | GPI_R2;
GPIO_InitStruct.GPIO_Mode = GPIO_Mode_ IN_FLOATIN
GPIO_Init(GPIOC, &GPIO_InitStruct);
GPIO_StructInit(&GPIO_InitStruct);

GPIO_StructInit(&GPIO_InitStruct);
GPIO_InitStruct.GPIO_Pin = GPIO_Pin_8 | GPIO B
GPIO_InitStruct. GPIO_Mode = GPIO_Mode Out PP;
GPIO_InitStruct. GPIO_Speed = GPIO_Speed 50MHz;
GPIO_Init(GPIOC, &GPIO_InitStruct);
GPIO_StructInit(&GPIO_InitStruct);

GPIO_ResetBits(GPIOC, GPIO_Pin_8 | GPIO_Pin_9);
RCC_APB2PeriphClockCmd(RCC_APB2Periph_AFIO, ENABL

/Il RDY/CLK

GPIO_EXTILineConfig(GPIO_PortSourceGPIOC, GPIhJFburcel?);
EXTI_InitStruct.EXTI_Line = EXTI_Linel2;

EXTI_InitStruct. EXTI_Mode = EXTI_Mode_Interrupt;
EXTI_InitStruct.EXTI_Trigger = EXTI_Trigger_Fatig;
EXTI_InitStruct.EXTI_LineCmd = ENABLE;

EXTI_Init(&EXTI_InitStruct);
EXTI_Structlnit(&EXTI_InitStruct);

/I OUT
GPIO_EXTILineConfig(GPIO_PortSourceGPIOC, GPIhJFburcell);

EXTI_InitStruct.EXTI_Line = EXTI_Linel1;

EXTI_InitStruct. EXTI_Mode = EXTI_Mode_Interrupt;
EXTI_InitStruct. EXTI_Trigger = EXTI_Trigger_Ris@ Falling;
EXTI_InitStruct.EXTI_LineCmd = ENABLE;
EXTI_Init(&EXTI_InitStruct);
EXTI_Structinit(&EXTI_InitStruct);

NVIC_PriorityGroupConfig(NVIC_PriorityGroup_0);

NVIC InitStruct.NVIC IRQChannel = EXTI15 10 IRQn;
NVIC_InitStruct.NVIC_IRQChannelPreemptionPriorityOX0F;

51



NVIC_InitStruct.NVIC_IRQChannelSubPriority = OxOF
NVIC_InitStruct.NVIC_IRQChannelCmd = ENABLE;

NVIC_Init(&NVIC_InitStruct);

ConstAndPrototypes_Int.h

/* Init Structures */

[* Custom types */

typedef enum {
idle, update_pos, change_pos, update_speetgehspeed
} state_motor_type;

[* Keyboard */

[* Step motor */

#define limit_slow_fast 400
#define increment_count 10
#define limit_direction 12500
#define period_slope 2

I* RFID */

#define RFID_period 64
#define RFID_period_offset 9
#define RFID_offset_first 4
#define RFID_offset_second 3
#define N_RFID_bits 64
#define N_ones 9
#define RFID_elementary 32
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