1. /*
2: Programa que utiliza o PIC18F4520, para funcionamento como gestor de parametros.
3:
4. Parametros:
5: PO...Mostra o valor definido em P1
6: P1...Escolhe o valor a ser mostrado em PO
7: P1=0: Erro (ANO)
8: P1=1: Vin (AN1)
9: P1=2: isw (AN2)
10: P1=3: ibat (AN3)
11: P2...1ref=8.0A
12: P3...Umax=9.9A
13: P4...Imin=1.0A
14: P5...Vmax=70V
15: P6...Vmin=30V
16: P7...Dinc=0.05
17: P8...Ts=5s
18: P9...Te=30s
19: PA...Dinicial=0.1
20: PB...Fonte do PWM1
21: PB=0: Auto
22: PB=1: Teste - ANO
23: PB=2: Teste - AN1
24: PB=3: Teste - AN2
25: PB=4: Teste - AN3
26: PB=5: Valor definido em PC
27: PC...Valor de PWM1 em caso de teste, se escolhido em PB
28: PD...Fonte do PWM2
29: PB=0: Auto
30: PB=1: Teste - ANO
31: PB=2: Teste - AN1
32: PB=3: Teste - AN2
33: PB=4: Teste - AN3
34: PB=5: Valor definido em PE
35: PE...Valor de PWM2 em caso de teste, se escolhido em PD
36: PF...Leitura / Gravacdo de parametros
37: PF=0: Nao altera os parametros
38: PF=1: Repor os parametros de fabrica
39: PF=2: Gravar parametros na EEPROM
40: PF=3: Ler parémetros na EEPROM
41
42:
43: +-- PIC18F4520 --+
44: (VPP) —— ] 1 40 | ---- D1_B (PGD)
45: ANO -— 1 2 39 | ---- D1_A (PGC)
46: AN1 -——— 11 3 38 | ---- DL_F
47: AN2 —— 1 4 37 | --——- D1 G
48: AN3 -——— 1 5 36 | ---- D2_B
49: wl --——— ] 6 35 | ---- D2_A
50: -— 1 7 34 | ---- D2_G
51: Botdo P ---—- | 8 33 | ---- D2_F
52: Botdo - --—-- | 9 32 | ---- VDD
53: Botdo + ---- | 10 31 | ---- VSS
54: VDD —— ] 11 30 | --—- D2.D
55: VSS -———— ] 12 29 | ---- D2_E
56: --—— ] 13 28 | ---- D2 C
57: -——— ] 14 27 | ---- D2_DP
58: -—— ] 15 26 | ---—- D1_E
59: PWM2 -——— ] 16 25 | --——- D1.D
60: PWM1 -— ] 17 24 | --——- D1.C
61: -—— ] 18 23 | --—- D1.DP
62: --—— ] 19 22 | ----
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f(pwm)max =

0 relogio ja

T(osc)/256

esta a funcionar a custa do TimerO. Mas dado que "apenas' funciona

a 8 bit’s ndo tem tempo de respoasta, ie, o tempo de que demora um scan é maior
que o tempo que o timerO demora a "estourar'. De momento o valor minimo Prescale

é 1:2
*/

bit DP1;
bit DPZ2;

char 10=0, 10 _tnmp=0, 10_ol d=0;
char 10_timer[3] = {0, 0, 0};

char N1, N2;
char B, X,

Q@

char V0=0, V1=0, V2=0, V3=0, V4=0;

int AlVWO=0, AIW2=0, Al WI=0, Al Ws=0, AIWO0=0;
char ai w_nun=0;

char Displ ay=0;

char erro, dt=50*2.56;
float Vin, Isw, Ibat, dto, dti, gi, tb;

char paranetro[ 16]; // 1 2 3 45 6 7 8 9 A B C D EF
char paranetro_def[16] = {0, 1,40,50,10,70,30, 5, 5,30,10, 1,10, 2,50,0};
char paranetro_max[16] = {0, 3,99, 99, 50, 99, 50, 99, 15, 50,99, 5,99, 5,99, 2};
char paranetro_n=0; // N° do parametro selecionado

char parametro_n_nmax=14; // No maximo pode valer 14 (E em HEX)

bit parametro_nostrar; /* Significado

0 - mostra o n® do parametro
1 - mostra o valor do parametro */

| ong relogio_inmp=0, relogi o_nms=0;
fl oat rel ogio_s;
long relogio_iO, relogio_il, relogio_i?2;

void registos() {
//Controlo do Oscilador - OSCCON
OSCCON=0b11111100;

/* >

primary osc

primary osci

1<
Il |1l+--bit 1-0 SCS<1:0>: System Clock Select bits

Internal oscillator block
Secondary (Timerl) oscillator
Primary oscillator
-—-bit 2 IOFS: INTOSC Frequency Stable bit
1 INTOSC frequency is stable
0 INTOSC frequency is not stable
—-——-bit 3 0STS: Oscillator Start-up Timer Time-out Status bit(1
1 = Oscillator Start-up Timer (OST) time-out has expired
lator is running
0 = Oscillator Start-up Timer (OST) time-out is running;
ator is not ready

1X
01
00

I
I
I
I
I
|
+

R bit 6-4 IRCF<2:0>: Internal Oscillator Frequency Select bit
111 = 8 MHz (INTOSC drives clock directly)
110 = 4 MHz
101 = 2 MHz
100 = 1 MHz(3)
011 = 500 kHz
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| 010 = 250 kHz

| 001 = 125 kHz

| 000 = 31 kHz (Ffrom either INTOSC/256 or INTRC directly)(
)

e bit 7 IDLEN: Idle Enable bit

1 = Device enters an ldle mode on SLEEP instruction

0 = Device enters Sleep mode on SLEEP instruction
Note 1: Reset state depends on state of the IESO Configuration bit.
Note 2: Source selected by the INTSRC bit (OSCTUNE<7>), see text.
Note 3: Default output frequency of INTOSC on Reset. */

// Ajuste do Oscilador - OSCTUNE
OSCTUNE=0b01000000;

/* > < o
|+--——- bit 4-0 TUN<4:0>: Frequency Tuning bits

| 011111 = Maximum frequency

I L J L J

| 000001

| 000000 = Center frequency. Oscillator module is running
ed frequency.

| 111111

I L J L J

| 100000 = Minimum frequency

+

|
|
|
|
|

at the calibra
|
|
|
| |+------ bit 5 Unimplemented: Read as “0’
|

tom———— bit 6 PLLEN: Frequency Multiplier PLL for INTOSC Enable bi
@

| 1 = PLL enabled for INTOSC (4 MHz and 8 MHz only)

| 0 = PLL disabled

o bit 7 INTSRC: Internal Oscillator Low-Frequency Source Sel
ct bit

1 = 31.25 kHz device clock derived from 8 MHz INTOSC so
rce (divide-by-256 enabled)
0 = 31 kHz device clock derived directly from INTRC int
rnal oscillator
Note 1: Available only in certain oscillator configurations; otherwise,
this bit is unavailable and reads as “0”°. See Section 2.6.4 “PLL in
INTOSC Modes™” for details. */

//Configuracdo do PORTA (Entradas / Saidas) - TRISA
TRI SA=0b11111111
/* 1 PORTA pin configured as an input
0 PORTA pin configured as an output
Note 1: bit 7-6 RA<7:6>: and their associated latch and data direction
bits are enabled as 1/0 pins based on oscillator configuration;
otherwise, they are read as “0°. */

//Configuracdo do PORTB (Entradas / Saidas) - TRISB
TRI SB=0b00000000;
/* 1 = PORTB pin configured as an input

0 = PORTB pin configured as an output */

//Configuracdo do PORTC (Entradas / Saidas) - TRISC
TRI SC=0b00001001;
/* 1 = PORTC pin configured as an input

0 = PORTC pin configured as an output */

//Configuracdo do PORTD (Entradas / Saidas) - TRISD
TRI SD=0b00001111;
/* 1 PORTD pin configured as an input

0 PORTD pin configured as an output */

//Configuracdo do PORTE (Entradas / Saidas) - TRISE
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TRI SE=0b00000111;

/*

sor mode)

>

<

|+t--—-bit 2-0 TRISE2-TRISEO: RE2-REO Direction Control bit
| 1

| 0

| Input

| Output

|+----—- bit 3 Unimplemented: Read as “0’

R bit 4 PSPMODE: Parallel Slave Port Mode Select bit

1 Parallel Slave Port mode

0 General purpose 1/0 mode

R bit 5 IBOV: Input Buffer Overflow Detect bit (in Microproce

11 1 = A write occurred when a previously input word has no

been read (must be cleared in software)

rd

e CPU

11 0 = No overflow occurred
|+--—————- bit 6 OBF: Output Buffer Full Status bit
| 1 = The output buffer still holds a previously written w

| 0 = The output buffer has been read

o bit 7 IBF: Input Buffer Full Status bit

1 = A word has been received and waiting to be read by t

0 = No word has been received */

//Configuracdo das entradas (Analégico / Digital) - ADCON1
ADCON1=0b00001101;

/*
e
N | AN |
31 2]
e
Al Al
Al Al
Al Al
Al Al
Al Al
Al Al
Al Al
Al Al
Al Al
Al Al
Al Al
Al Al
Dl Al

>I ::1———fbit 3-0 PCFG<3:0>: A/D Port Configuration Control bits:

1 11 T —— S TR SRR R Y e " Y ——" - — -
;_ii_ | PCFG3: | AN | AN | AN | AN | AN | AN | AN | AN | AN |
I ?T ! | PCFGO | 12 112 J 10 91 8 17D16M™DI15M™)1 41
I 11 I T —— S TR SRR R Y e " Y ——" - — -
+o——t

I IA | | oooo(LI A1 ATA | ALl Al ALl ALl Al Al
I |A | | 0001 | A1 AJA | A1 Al A1 Al Al Al
I |A | | 0010 | A1 AJA | A1 Al A1 Al Al A
I |A | | 0011 | DI AJA | A1 Al A1 Al Al Al
I |A | | 0100 | DI DJA | A1 Al A1 Al Al Al
I |A | | 0101 | D] DID | A1 Al A1 Al Al Al
I |A | | 0110 | D] DD | DI Al A1 Al Al Al
I IA | | o112¢1)] Dl DD | DI DI ALl Al Al Al
I |A | | 1000 | D] DD | DJ D] D1 Al Al Al
I |A | | 1001 | D] DIJD | DJ D] D] D] Al Al
I |A | | 1010 | D] DIJD | DJ DJ D] D] D Al
I |A | | 1011 | D] DIJD | DJ] DJ D] DJ D] DI
I |A | | 1100 | D] DIJD | DJ] DJ D] DJ D] DI
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218: 1 11 | 1101 | D] DID | D] DJ DJ] DJ DJ D]
DI DI Al |

219: 1 11 | 1110 | D] DID | D] DJ DJ] DJ DJ D]
Dl DI DI |

220: 1 11 | 1111 | D] DIJD | DJ] DJ D] DJ D] DI
Dl DI D] DI

221: I 11 S - S U S SR SR TS I JER S — -
R T |

222: 1 11 A = Analog input D = Digital 1/0

223: | 1+----- bit 4 VCFGO: Voltage Reference Configuration bit (VREF+ sou
ce)

224: 11 1 = VREF+ (AN3)

225: 11 0 = VDD

226: | +-—--- bit 5 VCFG1l: Voltage Reference Configuration bit (VREF- sour
e)

227: | 1 = VREF- (AN2)

228: | 0 = VSS

229: Fom———— bit 7-6 Unimplemented: Read as “0”

230: Note 1: The POR value of the PCFG bits depends on the value of the PBADEN

231: Configuration bit. When PBADEN = 1, PCFG<2:0> = 000; when PBADEN = O,

232: PCFG<2:0> = 111.

233: Note 2: AN5 through AN7 are available only on 40/44-pin devices.*/

234

235: //Configuracdo do Timer0O - TOCON

236: TOCON=0b11000010;

237: /* > <

238: I1111+----bit 2-0 TOPS<2:0>: Timer0O Prescaler Select bits

239: 1111 111 = 1:256 Prescale value

240: 1111 110 = 1:128 Prescale value

241 1111 101 = 1:64 Prescale value

242: 1111 100 = 1:32 Prescale value

243: 1111 011 = 1:16 Prescale value

244; 1111 010 = 1:8 Prescale value

245: 1111 001 = 1:4 Prescale value

246: 1111 000 = 1:2 Prescale value

247: Mi+----- bit 3 PSA: TimerO Prescaler Assignment bit

248: 1111 1 = TimerO prescaler is not assigned. TimerO clock input
bypasses prescaler.

249: 1111 0O = TimerO prescaler is assigned. TimerO clock input com
s from prescaler output.

250: I1+------ bit 4 TOSE: TimerO Source Edge Select bit

251: 111 1 = Increment on high-to-low transition on TOCKI pin

252: 111 0 = Increment on low-to-high transition on TOCKI pin

253: I1+-——-—---- bit 5 TOCS: TimerO Clock Source Select bit

254 11 1 = Transition on TOCKI pin

255: 11 0 = Internal instruction cycle clock (CLKO)

256: |+--—---—- bit 6 TO8BIT: TimerO 8-Bit/16-Bit Control bit

257: | 1 = TimerO is configured as an 8-bit timer/counter

258: | O = TimerO is configured as a 16-bit timer/counter

259: Fom bit 7 TMROON: TimerO On/Off Control bit

260: 1 = Enables Timer0

261: 0 = Stops Timer0 */

262:

263: //Configuracdo do Timerl - T1CON

264: T1CON=0b01000000;

265: /* > 1<

266: 111 Il11+-bit O TMR1ON: Timerl On bit

267: I 111 1 = Enables Timerl

268: 11 111 0 = Stops Timerl

269: 11l Il1+--bit 1 TMR1CS: Timerl Clock Source Select bit

270: 11 11 1 = External clock from pin RCO/T10S0/T13CKI (on the risi

g edge)
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lect bit

n TMR1CS =

ff to elim

eration

rations */

//Configuracdo do Timer2

S ——— — — ——— T ———— () —————
o —— — — ) ———— 1 ——— — —
e ——— —

I 0

= Internal clock (FOSC/4)

|t---bit 2 -T1SYNC: Timerl External Clock Input Synchronization S

1 =

When TMR1CS = 1:

Do not synchronize external clock input
0 = Synchronize external clock input

When TMR1CS = O:

This bit is ignored. Timerl uses the internal clock wh

+-——-pit 3 T10SCEN: Timerl Oscillator Enable bit

= Timerl oscillator is enabled

= Timerl oscillator is shut off

e oscillator inverter and feedback resistor are turned

1
0]
T

T2CON=0b00100010;

/*

}

>l
I

I <

|+--bit 1
| 00
| 01
| 1x
+---bit 2

11
----- bit 7

Timerl Input Clock Prescale Select bits

T1RUN: Timerl System Clock Status bit

is derived from Timerl oscillator
is derived from another source

= Enables register read/write of Timerl in one 16-bit o

h
e power drain.

————— bit 5-4 T1CKPS<1:0>:
11 = 1:8 Prescale value
10 = 1:4 Prescale value
01 = 1:2 Prescale value
00 = 1:1 Prescale value

————— bit 6
1 = Device clock
0 = Device clock

————— bit 7 RD16: 16-Bit Read/Write Mode Enable bit
1
0

= Enables register read/write of Timerl in two 8-bit op

-0

Tim
Tim
T2

11 =
Unim

wdt con=0b00000000;

void Entradas_D() {

10_ol d=

10;

| 0_t np. bO=porte. bO;

T2CKPS<1:0>:
Prescaler is 1
Prescaler is 4
Prescaler is 16
TMR20ON: Timer2 On bit

er2
er2

- T2CON

is on
is off

Timer2 Clock Prescale Select bits

OUTPS<3:0>: Timer2 Output Postscale Select bits

1:1

I—‘B@CO\ICDU'IJ}(JOI\)

=

A
INEREN)

RPRRRPRRPRRRRRRRRRR

1:15
1:16

Postscale
Postscale
Postscale
Postscale
Postscale
Postscale
Postscale
Postscale
Postscale
Postscale
Postscale
Postscale
Postscale
Postscale
Postscale
Postscale

plemented: Read as “0” */
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VO

VO

I 0_tnp. bl=porte.bl;
| 0_tnp. b2=porte. b2;
| 0_t np. b3=port a. b4;

if (!'10_tnp.b0) 10_timer[O0]=0;
if (!'10_tnp.bl) 10_timer[1]=0;
if ('10_tnp.b2) 10_timer[2]=0;
if (10_tnp.b0) 10 _tiner[0]++;
if (10 _tnp.bl) 10 _tiner[1]++
if (10_tnmp.b2) 10 _tiner[2]++;

for(v4=0; v4<3; v4++) if (10_timer[V4]==255) 10_tinmer[V4]=254;

1 0. BO=(10_tiner[0]>20);
10.B1=(10_tiner[1] >20);
10.B2=(10_tiner[2]>20);
1 0. b3=10_t np. b3;

}

d Entradas_A() {

ai w_numn++;

if (aiw_num>3) aiw_nun=0;

switch (aiw_nun) {
case 0: {AlW=adc_read(0); erro=aiwd/10.24;} break;
case 1: {AlW=adc_read(1l); Vin=aiw2/10.24;} break;
case 2: {AlWl=adc_read(2); |sw=aiwd/102.4;} break;
case 3: {AlWs=adc_read(3); |bat=aiwe/102.4;} break;
}

}

d Saidas_D() {

i f (Display<100) {
N2=Di spl ay/ 10;
N1=Di spl ay- N2*10;
}

if ((Display>=100) && (D splay<200)) N2=20;
if ((D splay>=200) && (Display<216)) {

N2=11;
N1=Di spl ay- 200;

if (Display>=216) N2=20;

switch (N1) {
case 0: {@=224; QC=224; = 0;}; break;
case 1. {@=128; Q= 32; = 0;}; break;
case 2: {@=208; QC=192; = 0;}; break;
case 3: {@B=208; QC= 96; = 0;}; break;
case 4. {@B=176; QC= 32; = 0;}; break;
case 5: {@B=112; QC= 96; = 0;}; break;
case 6: {@=112; QC=224; = 0;}; break;
case 7: {@=192; QC= 32; = 0;}; break;
case 8. {@=240; QC=224; = 0;}; break;
case 9: {@B=240; QC= 96; = 0;}; break;
case 10: {@=240; QC=160; = 0;}; break;
case 11: {@B= 48; QC=224; = 0;}; break;
case 12: {@B= 96; QC=192; = 0;}; break;
case 13: {@B=144; QC=224; = 0;}; break;
case 14: {@B=112; QC=192; = 0;}; break;
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VO

VO

VO

VO

case 15 {@B=112; QC=128; Qb= O0;}; break;
//default: {QB=XXX; QC=XXX; QD=XXX:;};

}

switch (N2) {
case 0: {@B=@B+ 13; LC=QC+ 0; QP=QC+224;
case 1: {QB=B+ 8; QC=QC+ 0; QB=Qb+ 32;
case 2: {@B=@B+ 14; C=QC+ 0; Q=Q+192;
case 3. {@B=@B+ 14; C=QC+ 0; Q=Q+160;
case 4. {@B=@B+ 11; LC=QC+ 0; Q=Q+ 32;
case 5. {@B=@B+ 7; LC=QC+ 0; Q=Q+160;
case 6: {@B=B+ 7; LC=QC+ 0; QP=QC+224;
case 7: {@B=@B+ 12; C=QC+ 0; Q=Q+ 32;
case 8: {@B=@B+ 15; LC=QC+ 0; QP=QC+224;
case 9: {@B=@B+ 15; LC=QC+ 0; Q=QC+160;
case 10: {@B=@B+ 15; LC=QC+ 0; Q=Q+ 96;
case 11: {@B=@B+ 15; LC=QC+ 0; Q=QC+ 64,
defaul t: {@B=18; QC=0; Q@=0;};

}

if (dpl) QC. b4=1;
if (dp2) QD.b4=1;

port b=QB;
port c=CC;
port d=QD;
}

d ler_defeito() {
for (v0=1; VO0<16; VO++)
par anet r o[ VO] =par anet r o_def [ VO] ;

br eak;
br eak;
br eak;
br eak;
br eak;
br eak;
br eak;
br eak;
br eak;
br eak;
br eak;
br eak;

i f (parametro[ VO] >paranetro_nmax[ VO]) paranetro[ VO] =par amet r o_nmax[ VO] ;

}
}

d ler_eepron() {
for (v0=1; VO<16; VO++) {
par anet r o[ VO] =eepr om r ead( VO) ;

i f (parametro[ VO] >paranetro_nmax[ VO]) paranetro[ VO] =par amet ro_nax[ VO] ;

}

d gravar_eepron() {
eepromwite(0,1);
for (v0=1; VO<16; VO++) {
eeprom write(vO, paranetro[ VO]);
}
}

d main() {

// * * * Inicializacdo do PIC (Oscilador, Entradas / Saidas, etc) * * *

regi stos();

pwrl_i nit (125000);
PWML_St op() ;
PWML_Set Duty(100);
PWML_start();

pwr2_i nit (125000);
PWWR2_ St op() ;
PWWR_Set Duty(154);
PWWR_start();
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452: porta=0;

453: port b=0;

454 portc=0;

455: port d=0;

456:

457: DP1=0;

458: DP2=0;

459:

460: parametro_nostrar=1

461:

462: VO=eeprom read(0);

463: if (Vo==1) {

464: | er _eepron();

465: par anetro_nax[ 15] =3;

466: }

467: el se {

468: | er _defeito();

469: par anetro_nmax[ 15] =2

470: }

471: par anet r o[ 15] =0;

472:

473: while(l) { // * * * Inicio do ciclo While principal * * *

474: i f (INTCON. B2==1) { //incremento do relogio

475: rel ogi o_i np++;

476: I NTCON. B2=0;

477: rel ogi o_s=rel ogi o_i np*256E- 6

478: rel ogi o_nms=rel ogi o_s*1000;

479: //relogio_ms=relogio_imp/4;

480:

481: Entradas_D(); // Leitura das entradas digitais

482: Entradas_A(); // Leitura das entradas analégicas

483:

484: // * * * Processamento * * *

485:

486: /*if (PIR1.b0) {

487: relogio_imp++;

488: PIR1.b0=0;

489: relogio_s=relogio_imp*8.192E-3; //32e-6;

490: Y/

491

492: if ((i0.b0) && ('i0_old.b0)) { // Botdo Parametros

493: if ((parametro_nostrar) && (paranmetro_n==15)) {

494: if (parametro[15]==1) ler_defeito();

495; if (paranmetro[15]==2) {

496: gravar _eepron();

497: par anetro_nax[ 15] =3;

498: }

499: if (parametro[15]==3) ler_eepron();

500: par anet r o[ 15] =0;

501: }

502: paranetro_nostrar=! paranetro_nostrar

503: }

504:

505: if ((i0.bl) & ('i0_old.bl)) { // Botédo -

506: if (parametro_nostrar) {

507: par anetro[ paranmetro_nj--;

508: i f (parametro[ paranetro_n] ==255) paranetro[ paranetro_n]=paranetro_mnmax
[ parametro_n];

5009: }

510: if (!parametro_nostrar) {

511: paranetro_n--;

512: i f (parametro_n==255) paranetro_n=15;
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if ((parametro_n>paranmetro_n_max) && (parametro_n <15)) paranetro_n=pa

aranetro_n_nax;

}

}

if ((10.b2) & (!i0_old.b2)) { // Botdo +

metro_n]=

i f

0;

i f

}

(parametro_nostrar) {
par anet r o[ par amet r o_n] ++;
i f (parametro[ paranetro_n]>paranetro_max[ paranmetro_n]) paranetro[ param

}

(!paranetro_nostrar) {

paranetro_n++

if (parametro_n==16) paranetro_n=0;

if (paranetro_n>paranetro_n_nax) parametro_n=15

//Determinacdo do conteudo a escrever nos displays
if (parametro_nostrar) {

i f

f

(paranmetro_n==0) {

if (parametro[1]==0) D splay=erro;

if (parametro[1]==1) Display=Vin

if (parametro[1]==2) Display=(isw*10);

if (parametro[1]==3) D splay=(ibat*10);

if (parametro[1]==4) D splay=floor(relogio_ns/1000);
}
(

paranetro_n>0) Di spl ay=paranetro[ paranetro_n];

i spl ay=200+par anetro_n;

i
}
el se {
}

DP2=(! paranetro_nostrar);
if (paranmetro_nostrar) {
switch (parametro_n) {

case 0: {
switch (paranetro[1]) {
case 2: DP2=1; break
case 3: DP2=1; break
}
}; break;
case 2: DP2=1; break
case 3: DP2=1; break
case 4: DP2=1; break
}

del ay_us(200);

i f(paranmetro[ 11] ==0){

i f((AIW/ (4*2.56)>parametro[6]) && (Al WA/ (4*2.56)<paranetro[3])){
i f(dti==0){

dti =50*2. 56;

}

i f((AIVO/ (4*2.56))>paranetro[ 2]){

i f(tb==0){

dt o=dt ;

dti =dt o+( (Al WO/ 4) -paranetro[ 2] *2.56) *0. 1
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/>xdt=dti;*/

del ay_ns(100);

t b=0;

}

el se {

dto=dti;

dti =dt o+( (Al WO/ 4) - paranetro[ 2] *2.56) *0. 1
del ay_ns(100);

t b=0;

}

}

i f((AIVO/ (4*2.56))<paranetro[ 2]){

i f(tb==0){

dt o=dt ;

dti =dt o+( (Al WO/ 4) - paranetro[ 2] *2.56) *0. 1
/>*dt=dti;*/

del ay_ns(100);
t b=0;
}

el se {

dt o=dti;

dti =dt o+( (Al WO/ 4) - paranetro[ 2] *2.56) *0. 1
del ay_ns(100);
t b=0;
}
}
}

el se dti=0;

t b=1;

del ay_ns(100);

//pwml_set_duty(64);
//pwm2_set_duty(0);
switch (paranmetro[11]) {

case 0: pwrl_set duty(paranetro[2]*2.56); break
case 1: pwrl_set duty(AI W)/ 4); break;

case 2: pwrl_set _duty(AI W2/ 4); break;

case 3: pwrl_set duty(AlWH 4); break;

case 4: pwrl_set _duty(AI W5/ 4); break;

case 5: pwmrl_set duty(paranetro[12]*2.56); break
}

switch (paranmetro[ 13]) {
case 0: pwn2_set duty(dti); break

case 1: pwn2_set duty(AI W/ 4); break;

case 2: pwn2_set _duty(AI W2/ 4); break;

case 3: pwn2_set _duty(AlWH 4); break;

case 4: pwn2_set duty(Al W5/ 4); break;

case 5: pwn2_set duty(paranetro[14]*2.56); break
}

// * * * Activacdo das Saidas * * *
Sai das_D();
} 7/ * * * Fim do ciclo While principal * * *
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