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Il s’agit ici d’orienter I'axe du moteur pas & pas dans une direction voulue

par rapport au Nord magnétique.
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ANNEXE

1. PROGRAMATION

#include <p18cxxx.h>
#include "bootloader.h"
#include "setup.h"

#include "lcd_4bits.h"

#include "commande_hacheur.h"
#include "boussole.h"

#include "can.h"

void init(char mode);

unsigned char char_boussole[] = {"-DIREC BOUSSOLE-"};
unsigned char char_choix[] = {"DIRECTION VOULUE"};

unsigned char char_calibrage[] = {" CALIBRAGE EN COURS
unsigned long angle_boussole;

unsigned long angle_pot;

[k CODE_BOOTLOADER# stk /
#pragma udata

Hpragma interrupt YourHighPriorityISRCode

void YourHighPrioritylSRCode(){}

H#pragma interruptlow YourLowPrioritylSRCode

void YourLowPrioritylSRCode(){}

/* _________ e e ——-
void main(void)
{
init(0); // 1:calibrage / 0:pas de calibrage
while(1)
{
angle_boussole = retour_angle_boussole();
angle_pot = retour_angle_can();
tourner_avec_pot(angle_boussole,angle_pot);

/* _________ e N
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void init(char mode)

{
init_port();
init_boussole();
init_lcd();
init_can();
init_moteur();

if(mode)
{

calibrage();
led_str(char_calibrage);

}

led_str(char_boussole);
led_str(char_choix);

LEDO = 1;

*/

*/
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/* Declaration des entree/sortie, des timers, ... ¥/
#include <p18cxxx.h>

#include "lcd_4bits.h"

#include "setup.h"

/* _________ e e I e */

void tempo_ms(unsigned short duree) // ne pas depasser 348ms

{

unsigned short buffer;

duree = OxFFFF - 188*duree;
buffer = duree;

buffer >>=8;

TOCON = 0b00010101;

diviseur @ 64 (en mettant TOcs a 0,0n a une prédivision de la fréquence par 4 puis

// configuration du timer0 : 16bits, pré-

on divise ensuite par 64 la fréquence,on a alors une division par 256)

TMROH = buffer;

comptage,partie haute de la durée dans le registre partie basse
TMROL = duree;

registre partie basse
TOCONbits.TMROON = 1;
INTCONbits.TMROIF = 0; // initialisation du drapeau lié au timerQ
while (INTCONbits.,TMROIF == 0 ); // attente de la levée du drapeau
TOCONbits.TMROON = 0;

// initialisation du registre de
//on met la partie haute de la durée dans le

//on démarre le timer avec le bit qui le fait

//on stop le timer avec le bit qui le fait

}
/* _________ e e e e e e e e e e e e ——e - */

void tempo_us(unsigned char duree) // ne pas dépasser 50 us

{

duree = OxFF - 5*duree;

TOCON = 0b01010000;
diviseur & 2 plus celui initial a 4 on divise au final par 8

TMROL = duree;

TOCONDbits. TMROON = 1;

INTCONbits.TMROIF = O; // initialisation du drapeau lié au timerO

while (INTCONbits.TMROIF == 0 ); // attente de la levée du drapeau

TOCONbits. TMROON = 0;

// configuration du timer0 : 8bits, pré-

/* _________ e o e e e e e e e e e I . */

ANNEXE

void init_port(void)

{

TRISD = 0; // LCD en sortie
LATD = 0; //ICDa0
TRISB = 0; // Hacheur en sortie

LATB = 0; // Transistor a 0

TRISCbits. TRISCO = 0; // SCL en sortie

TRISCbits. TRISC1 = 0; // SDA en sortie

TRISE = 0; // LEDS en sortie

LATE = 0; // LEDS a 0

TRISAbits.RAO = 1; // Potentiometre en entree du CAN

}
/* _____ e o e e */

void afficher_donnees(unsigned char position_curseur,unsigned long angle)

{

unsigned char st[] = {" deg NORD"};
short int buffer;

led_com(position_curseur);

buffer = angle/100;
st[0] = buffer+'0";

// exemple 320° : on recupere le 3
// on le transforme en '3’

// on soustrait 300
// on recupere le 2

angle = angle - buffer*100;
buffer = angle/10;

st[1] = buffer+'0’; // on le transforme en "2’
angle = angle - buffer*10; // on soustrait 20 et on recupere le 0
st[2] = angle+'0’; // on transforme en 0’

led_str(st);
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#include <p18cxxx.h>
#include "setup.h"
#include "boussole.h"
#include "lcd_4bits.h"

/* ......... S, I

static unsigned char ak=1,j=0;

/* _________ e ———-

//on utilisera le timer 2 pour réaliser la temporisation
//on veut une temporisation de 50us,sachant que

//la fréquence du microcontroleur est de 48MHZ,on aura donc N=250, 8 bits sont donc

suffisant donc pas de diviseur

void tpo_i2¢(void)

{
T2CON = 0b00000000;
PIR1bits. TMR2IF=0;
PR2 = 250;
TMR2 = 0;
T2CONbits.TMR20ON = 1;
while(PIR1bits. TMR2IF == 0);
T2CONbits.TMR20ON = 0;

//on arréte le timer

//on remet tout & 0

}

//on remet a 0 le flag du timer

//on démarre le timer
//on attend le débordement

/* _________ e I

void start(void)

{
SDA=1;
SCL=1 ;
tpo_i2c¢();
SDA=0;
tpo_i2c¢();
SCL=0;
tpo_i2¢();

}

/* _________ e ——-

//programme réalisant le start

void stop(void)

{
SDA=0;
SCL=0;
tpo_i2¢();
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//programme réalisant le stop

*/

*/

*/
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SCL=1 ;
tpo_i2¢();
SDA=1;
tpo_i2¢();

}

//envoi d'un mot de 8 bit sur le bus i2¢

unsigned char send_i2¢(unsigned char mot){
unsigned char i,mask,q;
mask=0x80;

fort en Ter,d'ou le 0x80(=0b10000000)

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

{
if((mot&mask)==0)

SDA=0;
else
SDA=1;

tpo_i2¢();
SCL=1 ;
tpo_i2¢();
SCL=0;
mask>>=1;

}

tpo_i2¢();

SDA_IO = 1;

SCL=1 ;

if(SDA_return == 0)
a=1 ;

else
a=0;

tpo_i2¢();

SDA_IO = 0;

SCL=0;

SDA=0;

tpo_i2¢();

return(a);

/* ..... e mmmmmemmmm—mem—————-

//masque servant a envoyer le bit de poids

//on change la valeur de chaque bit

//envoi bit i du mot envoyé

//generation impulsion horloge

//decalage masquage bit (MSB->LSB)

//SDA en entrée
//generation 9eme impulsion horloge
//test ACK envoyé par esclave

//SDA en sortie cf doc et p18f4550.h
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unsigned char reception_i2¢(char ack)

{
unsigned char i,a=0x00;

SDA_IO = 1;

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

{ //on change la valeur de chaque bit
tpo_i2¢(); //generation impulsion horloge
SCL = 1;
tpo_i2¢();
a = a|SDA_return;
a<<=1; //on decale a car on recoit du MSB vers le LSB
SCL=0;
}
tpo_i2c¢();
SDA_IO = 0; //SDA en sortie
if (ack == 1)
SDA = 0; //test ACK envoyé par esclave
else
SDA = 1;
SCL=1; //generation 9eme impulsion horloge
tpo_i2c¢();
SCL=0;
SDA=0;
tpo_i2¢();
return(a);

}

void calibrage(void)
{
unsigned char i;
begin:
start();
ak = send_i2¢(0x42);
if(ak==0)
{
stop();
goto begin;

}

ak = send_i2¢('C");

*/

if(ak==0)
{

stop();
goto begin;

stop();

for(i=0;i<150;i++)
tempo_ms(300);

start();
ak = send_i2¢(0x42);
if(ak==0)
{
stop();
goto begin;

}
ak = send_i2¢('E");
if(ak==0)
{
stop();
goto begin;

stop();

tempo_ms(15);

}

ANNEXE

void init_boussole(void)

{

begin:
start();
ak = send_i2¢c(0x42);
if(ak==0)
{
stop();
goto begin;

}
ak = send_i2¢('W");
if(ak==0)

{

*/
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// ecriture dans I'octet Output Data Mode
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stop();

stop();
goto begin;

tempo_us(50);
tempo_us(50);
tempo_us(50);

start();

stop();

ak=send_i2c(0x42);
if(ak==0)

ak=send_i2¢(0x72); // Rate:20hz, Set/Reset=on, Continuous Mode

{

stop();

goto begin;
}
ak=send_i2¢('G");
if(ak==0)
{

stop();

goto begin;
}
ak=send_i2¢(0x74);
if(ak==0)
{

stop();

goto begin;
}
if(ak==0)
{

stop();

goto begin;

tempo_us(50);

tempo_us(50);
tempo_us(50);

start();

e,

stop();
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ak=send_i2c(0x42);
if(ak==0)

{

stop();

goto begin;
}
ak=send_i2¢('G');
if(ak==0)
{

stop();

goto begin;
}

ak=send_i2¢c(0x4e);
if(ak==0)
{

stop();

goto begin;
}
ak=send_i2¢(0x00);
if(ak==0)
{

stop();
goto begin;

tempo_us(50);

tempo_us(50);
tempo_us(50);

}

// heading mode

unsigned long retour_angle_boussole(void)

{

short int MSB,LSB,angle;

begin:
start();

ak = send_i2¢c(0x43);
if(ak==0)
{

stop();
goto begin;

*/
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MSB = reception_i2¢(1);

avec ACK
LSB = reception_i2¢(0);
NACK
stop();
MSB <<= 8;

angle = (MSB|LSB)/20;
afficher_donnees(0xC2,angle);

return angle;

#include <p18cxxx.h>
#include "setup.h"

// reception de MSB

// reception de LSB avec

...... ———- -- */

void led_car(unsigned char caractere)

{

unsigned char buffer;

buffer = caractere;
buffer <<= 2;
caractere >>= 2;

tempo_us(50);
tempo_us(50);
RS = 1;
E=0;

// envoi caractere

// mode caractere

DATA = (caractere&0b00111100) | (DATA&OLOO0O00011);
// selectionne 4 bits poids fort de caractere et compare avec 4 bits poids faible de data

pour ecrire sur DB7 ... DB4
tempo_us(5);

E=1;
tempo_us(5);
E=0;

// demarre I'envoi

// arrete l'envoi

DATA = (buffer&0b00111100)| (DATA&ObO0000011);

}

void led_com(unsigned char commande)

{

ANNEXE
tempo_us(5);
E=1;
tempo_us(5);
E=0;
tempo_ms(5);

______ - */

// envoi commande
unsigned char buffer;

buffer = commande;
buffer <<= 2;
commande >>= 2;

tempo_us(50);
tempo_us(50);
RS =0;
E=0;

DATA = (commande&0b00111100)| (DATA&ObO0O000011);

// mode commande

// selectionne 4 bits poids fort de commande et compare avec 4 bits poids faible de data

pour ecrire sur DB7 ... DB4

}

tempo_us(5);

E=1; // demarre I'envoi
tempo_us(5);
E=0; // arrete l'envoi

DATA = (buffer&0b00111100) | (DATA&ObLOO000011);
tempo_us(5);

E= ];
tempo_us(5);
E=0;

tempo_ms(5);

______ */

void lcd_com_init(unsigned char commande) // envoi 4 bits uniquement de commande

{

commande >>= 2;
RS =0;

E=0;

DATA = (commande&0b00111100) | (DATA&OLOOO00011);
tempo_us(5);

// mode commande
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E=1;
tempo_us(5);
E=0;

}

// demarre I'envoi

// arrete l'envoi

void init_lcd(void)

{
tempo_ms(30);
led_com_init(0x30);

............ I - */

// initialise I'afficheur

//0x38 pour dire qu'on envoi sur 4bits

tempo_ms(5);
led_com_init(0x30);
tempo_us(50);
tempo_us(50);
led_com_init(0x30);
led_com_init(0x20);
led_com(0x28);
led_com(0x0C);

//OxOE pour dire qu'on eteint I'ecran et qu'on affiche le curseur

lcd_com(0x06);
led_com(0x01);
tempo_ms(5);

}

//pour decaler le curseur d'un cran vers la droite
//pour effacer I'ecran

void led_str(unsigned char *str)

{

unsigned char i=0;

while(str[i] I= "\0")
{

led_car(str[i]);
i++;

Page 8
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//ecrire une chaine

// tant quon est pas a la fin de la chaine
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#include <p18cxxx.h>
#include "setup.h"
#include "can.h"

*/

void init_can(void)

{
ADCON1 = 0b00001110;
ADCONO = 0b01000001;
ADCON2= 0b00100010;

}

unsigned char convertir(void)

{
tempo_us(5);
ADCONObits.GO = 1;
while(ADCONObits.GO);
return (ADRESH);

}

/* lancement conversion */
/* attente fin de conversion */
/* retour du resultat */

____*/

unsigned long retour_angle_can(void)

unsigned long angle;
unsigned char valeur_can;

valeur_can = convertir();

angle = valeur_can;
angle = angle*360/255;

afficher_donnees(0xD2,angle);

return angle;

*/
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#include <p18cxxx.h>
#include "setup.h"

static short etat = 0;

/* _________ e e e e e e e e e e e e e e R e */

/*fonction qui permet d'etre sur pour la suite que le dernier transistor utilisé est bien le T1*/

/*la mettre juste avant le while(1) du int main()*/

void init_moteur(void)

{
T4=1;
tempo_ms(vitesse_moteur);
T4 =0;
tempo_ms(vitesse_moteur);
T2 = 1;
tempo_ms(vitesse_moteur);
T2 =0;
tempo_ms(vitesse_moteur);
T3 = 1;
tempo_ms(vitesse_moteur);
T3 =0;
tempo_ms(vitesse_moteur);
T =1;
tempo_ms(vitesse_moteur);
T1 =0;
tempo_ms(vitesse_moteur);

/* _________ e e o e e e e e e e e e e I o */

void sens_horaire(unsigned long pas)
{
unsigned long j;
LED1 = 1;
for(j=0; <pas; j++)
{
switch(etat)
{
case 0: T4 =1;
tempo_ms(vitesse_moteur);
T4 = 0;

etat = 1;
tempo_ms(vitesse_moteur);
break;

case 1: T2=1;
tempo_ms(vitesse_moteur);
T2 =0;
tempo_ms(vitesse_moteur);
etat = 2;
break;

case 2 : T3 =1;
tempo_ms(vitesse_moteur);
T3 =0;
tempo_ms(vitesse_moteur);
etat = 3;
break;

case 3 : T1 =1;
tempo_ms(vitesse_moteur);
T1 =0;
tempo_ms(vitesse_moteur);
etat = 0;
break;

default :  break;

LED1 = 0;

ANNEXE

*/
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void sens_anti_horaire(unsigned long pas)

{

unsigned long i,j;
LED2 = 1;
for(j=0; [<pas; j++)

{

switch(etat)

{

case O :

case 1 :

case 2 :

case 3 :

default

T3:1;

tempo_ms(vitesse_moteur);

T3=0;
etat = 1;

tempo_ms(vitesse_moteur);

break;

T2:];

tempo_ms(vitesse_moteur);

T2 =0;

tempo_ms(vitesse_moteur);

etat = 2;
break;

T4=1;

tempo_ms(vitesse_moteur);

T4 =0;

tempo_ms(vitesse_moteur);

etat = 3;
break;

T =1;

tempo_ms(vitesse_moteur);

T =0;

tempo_ms(vitesse_moteur);

etat = 0;
break;

: break;

----*/

void tourner_vers_nord(unsigned long degre)

{

}

void tourner_avec_pot(unsigned long degre_bous, unsigned long degre_pot)

e,
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unsigned long pas;

if(degre>180)

{

else

pas = (360 - degre)*200/360;

if(pas>5)

sens_horaire(pas);

pas = (degre*200)/360;

if(pas>5)

sens_anti_horaire(pas);

// coordonnees boussole

// coordonnees boussole et potentiometre

{

unsigned long pas;

if(degre_bous<degre_pot)

{

else

pas = (degre_pot - degre_bous)*¥200/360;

if(pas>5)

sens_horaire(pas);

pas = (degre_bous - degre_pot)¥200/360;

if(pas>5)

sens_anti_horaire(pas);

*/
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#define LEDO LATEbits.LATEO
#define LED1 LATEbits.LATE1
#define LED2 LATEbits.LATE2
#define T1 LATBbits.LATB1
#define T2 LATBbits.LATB2
#define T3 LATBbits.LATB3
#define T4 LATBbits.LATB4
#define RS LATDbits.LATDO
#define E LATDbits.LATD1
#define DATA LATD

#define SCL LATCbits.LATCO
#define SDA LATCbits.LATC1
#define SDA_return PORTCbits.RC1
#define SDA_IO TRISCbits.TRISC1

void init_port(void);

void tempo_ms(unsigned short duree);

void tempo_us(unsigned char duree);

void afficher_donnees(unsigned char position_curseur,unsigned long angle);

#define vitesse_moteur 40

[ pROTOTY PES Mok /
void init_can(void);

unsigned char convertir(void);

unsigned long retour_angle_can(void);

ANNEXE

void tpo_i2¢c(void);

void start(void);

void stop(void);

unsigned char send_i2c(unsigned char mot);
unsigned char reception_i2¢(char ack);
void init_boussole(void);

void calibrage(void);

unsigned long retour_angle_boussole(void);

void init_port_lcd(void); //init port
void lcd_car(unsigned char caractere);

void lcd_com(unsigned char commande);

void lecd_com_init(unsigned char commande);

void init_lcd(void);

void led_str(unsigned char *str);

void sens_horaire(unsigned long n); // x>10000 & n>1

void sens_anti_horaire(unsigned long n); // x>10000 & n>1

void init_moteur(void);

void tourner_avec_pot(unsigned long degre_bous, unsigned long degre_pot);
void tourner_vers_nord(unsigned long degre);
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2. DATASHEETS

REGISTER 11-1: TOCOM: TIMERO CONTROL REGISTER
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REGISTER 13-1: T2CON: TIMERZ CONTROL REGISTER

RAW-1 RW-1 RAN-1 RMN-1 RW-1 RAN-1 RAN-1 W1
TMROOMN TOABIT TOCS TOSE P3SA TOPS2 TOPSA TOPSO
bit 7 kit O

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as "0
-n = Value at POR 1" = Bitis set ‘¥ = Bit is cleared x = Bit is unknown

bit 7

bit &

bit §

bit 4

bit 3

kit 2-0

Page 12

TMROON: TimerD On/'Of Contral bit

1 = Enables Timerl

T = Stops Timerd

TOBBIT: Timer] 3-Bit/18-Bit Contral bit

1 = Timerl is configured as an B-bit timer'counter

2 = TimerD is configured as a 16-bit timer counter
TOCS: Timerl Clock Source Select bit

1 = Transition on TOZK] pin

2 = Internal imstruction cycle clock (CLEO)

TOSE: TimerD Source Edge Select bit

1 = Increment on high-to-lew transition on TOCKI pin
2 = Increment on low-to-high transition on TOCKI pin
PSA: TimerD Prescaler Assignment bit

1 = Timerd prescaler is MOT assigned. Timer] clock input bypasses prescaler.

2 = Timerd prescaler is assigned. TimerD clock input comes from prescaler output.

TOPS2:TOPS0: Timerl Prescaler Select bits
111 2258 Prescale value
1128 Prescale value
Prescale value
Prescale value
Prescale value
Prescale value
Prescale value
Prescale value

u-o RAN-O RAN-O RAW-0 RAW-O RAW-0 RAW-0 RAW-0

—_ T2OUTPS3 | T2OUTPS2 | T2O0UTP31 | TZOUTPSD TMR2OMN T2CKP31 T2CKF30
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

1" = Bitis set T = Bitis cleared

U = Unimplemented bit, read as 0

x = Bitis unknown

bit 7 Unimplemented: Read as 0"
bit 6-3 T20UTPS2:T20UTPS0: Timer2 Cutput Postscale Select bits

20 = 1:1 Postscale
2201 = 1:2 Postscals

1111 =1:18 Postscale

kit 2 TMR2OM: Timer2 Omn bit
1 =Timer2 is cn
o = Timerl is off
kit 1-0 T2CKPS1:T2CKP50: Timer2 Clock Prescale Select bits

= Prescaleris 1
Prescaler is 4
FPrescaler is 16
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REGISTER 21-1:

2.3.1. Registre ADCONO

ADCOMNO: AID CONTROL REGISTER O

u-0 -0 RS-0 RAN-0 RAW-0 RAN-0 RAN-0 RS-0

— — CHS3 CHS2 CHS1 CHSO GO/DONE ADOM
kit 7 bit 0
Legend:
R = Readable bit W = Witable bit U = Unimplemented bit, read as "0’
-n = Value at POR 1" =Bit is set ‘¥ = Bit is ¢leared x = Bit is unknown

kit 7-6
bit 5-2

bit 1

kit O

Note 1:
2:

Unimplemented: Read as "2’

CHS3:CHS0: Analog Channel Select bits

o000 = Channel O (AND)
220l =Channel 1 (ANT)
0= Channel 2 [ANZ)
221l = Channel 3 (AN3)

= Channel 4 (AN4)
2101 = Channel 5 (ANS)1E)
= Channel & (ANS)12)
1 = Channel 7 (aN7)(12)
= Channel 8 (ANE)

= Channel 8 (ANE)

= Channel 10 (AN10)
= Channel 11 (AN11)
1100 = Channel 12 (AN12)
= Jnimplemente{lm
1110= dnimplementedm
1111 = dnimplementedm

GOWDONE: A/D Conversion Status bit

Nhen ADON = 1:

o= AD Idle
ADON: A'D On kit

1 = AD conwversion in progress

1 = AD converter module is enabled

o = AD converter module is disabled

These channels are not implemented on 28-pin devices.

Ferforming a conversion on unimplemented channels will return a floating input measurement.

ANNEXE
2.3.2. Registre ADCONI1
U-o U RAW-D RAN-D row-pl" rwll Rl R
— — VCFG1 WCFGO0 PCFG3 PCFG2 PCFG1 PCFG0
bit 7 bit O
Legend:
R = Readable bit W = Writable bit U = Unimplementad bit, read as '0°
-n = Value at POR ‘1" = Bit is set ‘0" = Bit is cleared ® = Bit is unknown
bit 7- Unimplemented: Read as ‘0"
bit & WCFG1: Voltage Reference Configuration bit (VREF- source)
1 = VREF- [AN2Z)
0=\s5
bit 4 WCFGO: Woltage Reference Configuration bit (VREF+ source)
1= WREF+ (AMN3)
1 =\DD
bit 3-0 PCFG3:PCFG0: A/D Port Configuration Control bits:
pce3:| B [ |2 el R |2 |B |2l |lal=]s
PCEGO = = = = = = = = = = = = =
< e < =< =X = < = < b =< | = <
A A A A A A A A A A A A A
A A A A A A A A A A A A A
A A A A A A A A A A A A A
D A A A A A A A A A A A A
D D A A A A A A A A A A A
] 8] D A A A A A A A A A A
D D D D A A A A A A A A A
] 8] D D o A A A A A A A A
D D D D o D A A A A A A A
D D D D o D D A A A A A A
D D D D D D D O A A A A A
] 8] D D o D o o D A A A A
D D D D o D D ] D D A A A
] 8] D D o D o o D D ] A A
1110 D D D D o D D ] D D D D A
1111 D D D D o D D o D D ] ] D
A = Analog input O = Digital 'O
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2.3.3. Registre ADCON2

REGISTER 21-3: ADCOMN2: A/ID CONTROL REGISTER 2

RW-0 u-0 RAW-0 RAN-O RAN-D RAN-O RAN-O RAN-D
ADFM — ACQTZ2 ACQOTI ACQTO ADCSE2 ADCS1 ADCS0
bit T bit O
Legend:
R = Readable bit W = Writable bit I = Unimplementzd bit, read as "0
-m = \alue at POR 1" = Bit is set ‘0" = Bit is cleared = = Bit is unknown
kit 7 ADFM: A'D Result Format Select kit
1 = Right justifisd
o = Left justified
kit & Unimplemented: Read as "0’
bit 5-3 ACQT2-ACATD: AD Acquisition Time Select bits
111 =20 TaDn
16 TaDn
101 =12 TaD
120 =58TaD
211 =G TaD
4 TaD
L=2TaD
so0 =0 Tapll
kit 2-0 ADCS2:ADCS0: AD Conversion Clock Select bits
111 = FRC {(clock derived from A/D RC c:s,cilla'.or]m
110 = Fosc/ed
101 = Fosc/18
= Fosci4
1 = FRC (clock derived from A/D RC n::s:::iller.lcvrjl[1J
= Fosci32
= Foscid
000 = Fosc/2
Mote 1: Ifthe A/D FRC clock sounce is selected, a delay of one TCY (instruction cycle) is added before the AD
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3. SCHEMA PROTEUS

ANNEXE

YOD
| J3
; VCC
D+ 4—2 D+
o F—20
i gy s
L AvinRe ®
U1 GND_pic
RS <] g RAG/AND RCOMIOSOTCK] %
E < Ratiant RCITIOSUCCP2UCE (2
LCD4 ——2 RAVANZVREF/CVREF RCaCCPIPIA L
LCDs <—=—| RA/ANIIVREF+ RCHD-MM [—S3—<] -
LC06 J—2— RA4TOCICTOLTIRCY RCSDVP (24—
LCD7 <F———— RASIANAISSLVDINCIOUT RCATHCK [
052 p—L RABIOSCAHCLKO RCTIRADTISDO 22
osC1 D— OSCUCLKI
05C X1 0sc2 SDA ¢ j RBOAN1T2INTOFLTO/SDIFSDA RDOISPPO ;g [> Q1_4
SCL <L—2 RBIANIDINTISCKISCL RD1SPP1 I —15 0173 oD
4 5 e REZ/ANBINT 2WMO RD2ISPP2 = > Qas5_8
|:| L ResianaiccPavPO RDSPPS |2—F> 067
Keyboard_4 £ REB4/AN11/KBIOICSSPP RO4/ISPP4 58 [> Keyboard_0
20mhz Keyboard 5 a2 RESKEIPGM ROSISPPS/P1B [~22—f> Keyboard 1
3 c2 Keyboard & EE REGMEIZPGC RDS/SPPEIPTC [—25—> Keyboard 2
TooF oo Keyboard_7 RE7MBI3PGD RD7ISPPTIFID [> Keyboard 3 R32
N 10K
1 L REV/ANSICKISPP 2 LED2
B = RET/ANBICK2SPP [~ LED1
GND_pic GND_pic i RE2IANTIOESPP (12— LEDO
VUSB REAMCLRIVER
FICTOF 550
C1
4TONF
GND_pic
Vext T1 us VDD
J8 TRACOPOWER 7805 A
POWER-JACK Simple TEN 3
: +Voul(14} +in@z -2 1 {w vo |2
= % | fa)
I 2
N | , € | ] -Vout(16)l I+Vin(23) 2
B | I —=C5 B ——C8
POWER-JACK I ) 100nF 100nF
ENDext | Neay : : Vin(2)
wma | g 3
—{wre || i
| |
TRACO
GND_pic
VDD VDD VDD VDD
C4 j C6 c7 j C_DECOUPLAGE_BOUSSOLE
100nF 100nF 100nF | 0.01uF
GND_pic GND_pic GND_pic GND_pic
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VDD VDD VDD
R30 R31
« u2 10k 10k VDD
= ‘]5 J7
> 13 oJo, i [> Keyboard 4
DI [— <> SDA Keyboard_0 [ —TO0 1% [> Keyboard_5
Keyboard_1 [ = oJe 3 [> Keyboard_6
SCL [ <> SCL Keyboard_2 | q 0O 0 [> Keyboard_7
Keyboard_3 [ oJo
Keyboard
g GND_pic
(0]
hit HMC6352
GND_pic
LCD1
LMO16L
LEDO LED1 LED2
R5 R4 R3 VDD
1.2k 1.2k 1.2k A el z o e OO
>>> rfw ooooodon
<C < <C \—Nm| A1 [fe] [¢s] l\oocnlel:gn_')g
§ ) D9 & D1 0 & D1 1 LCD7
v LED v LED ¢ LED | ——<] LCD6
— RS| E L——<] LCD5
: ——
—_ - —_- GND_pic — LCD4
GND_pic GND_pic GND_pic GND_pic
Wext Vet
R1 R2
0R1 oR1
Q1 Q2 Q5 Q6
b1 BD135 75 DA b2 8015 7N D2 165 g1 2N D5 b8 1% 7N D6
127 B Bz 127
J4 J5 J1 J2
;
hobine_1 hohine_1 hobine_2 hobine_2
Q3 Q4 Q7 Q8
1h3 [>—[ BD135 /N D3 [ |>—[ BD13E /N D4 1b7 [>—|: BD1%E /N D7 168 ED13% N D8
ﬁ BY127 \Ql BY127 x‘ BY127 BY127
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Vet VENt
R14 R22
Us:A 112 118
214 [ |R6—| 1A Cl 16
170 ] #Z |< . Q12
2M2219
K E
_4_ FCE47EC
GMD_pic b1
et Vet
R15 R23
U3:B 112 118
" fIZ |< Qi
- e 2N2219
— PCB47BC
GMD_pic b2
et Wext
R16 R24
uas-c 12 118
Q2 3 > |Ra—| 9 A Cl 12
" g #Z |<_ 11 Qio
2M2219
K E
_L_ Foea7eC
GND_pic b3
et Vet
R17 R25
us:D 112 118
Qla ,'i. 7 = T] 10
- 10k . #Z K . Qg
2M2219
K E
_4_ FCBATEC
GMD_pic Ihd

ANNEXE

Vet Wext
R18 R26
- 112 118
R10 U4:A
5.8 [ — 1_[= c] 18
10K ] #Z |< . Q16
Tk = 2N2219
— PCB4TBC
GND_pic b5
wext Vest
R19 R27
U4:B 112 118
R11
o7 r———3A o
170 , #Z K . Q15
7 = 2N2219
-— PCB47BC
GMD_pic Ibéi
wext Vext
R20 R28
| 12 118
R12 u4:c
08 7 > — s Y Cl 12
" 3 #Z |<_ 11 Q4
_|_ = = 2N2219
— PCB4TBC
GHO_pic b7
wext Vest
R21 R29
U4:D 112 118
R13
s F— e
170 . #Z K . Q13
& = 2N2219
— PCB4TBC
GMD_pic Ihé
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