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The xtimerl.c is firmvare for xtiner board. The tiner has beend devel oped for
ny wife kitchen. The first version used MAX7219 for LED driver. This version
uses cheap CMOS shift regsiter, 4094.

The hardware schenmatic and details
can get fromhttp://ww. km tl.ac.th/~ksw chit/xtinmer/new xtinerl. htn

Copyright(c) 2003 Wchit Sirichote kswichit@mnmtl.ac.th

This programis free software; you can redistribute it and/or nodify it
under the terns of the GNU General Public License as published by the
Free Software Foundation; either version 2, or (at your option) any

| ater version.

This programis distributed in the hope that it will be useful
but W THOUT ANY WARRANTY; wi thout even the inplied warranty of
MERCHANTABI LI TY or FI TNESS FOR A PARTI CULAR PURPCSE. See the
GN\U Li brary General Public License for nore details.

*/

#i ncl ude <reg52. h>

char cputick

char command

char timerl,timer2,timer3,timer4,timer5,load_tiner5,load_tiner6,index5,tiner6,index6
unsigned int timerl clk,timer2_clk,tinmer3_clk,tinmer4_clk;

unsi gned char tinmer7;

unsi gned char blink1, blink2, blink3,blink4, one_sec;

unsi gned char index1,index2,index3,index4;

unsi gned char flagl, fl ag2, key, ACCU, t enp, buzzer 1, buzzer 2;
unsi gned char i, colum, buffer[8],t[5];
char del ay, count 1

unsi gned int count;

unsi gned char code busy_pattern[4

1= {1, 20,0, 100};
unsi gned char code busy_pattern2[4]= {1

, 20, 0, 20} ;

unsigned int Tine,tenpl6;
//int PGM [* signed PGM 0-499 */

char code preset_tinmerl[] = {-1,0, 3,5, 10, 15, 20, 25, 30, 0};

char code preset_tinmer2[] = {-1,0, 3,5, 10, 15, 20, 25, 30, 0};

char code preset_tinmer3[] ={-1,0,1,2,3,5,8,9,10, 11, 12, 13, 14, 0};
char code preset_tinmer4[] = {-1,0, 3,5, 10, 15, 20, 25, 30, 0};

shit CLK = P177;

shit DIN = P176;

shit strobe = P175;

shit outputl = P171;
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72 shit output2 = P172;

73 shit output3 = P1"3

74 shit outputd = PIN4;

75

76 sbit buzzer = P3"0;

77 sbit xbuzzer = P3"1;

78

79 shit keyl = P3"2;

80 shit key2 = P373

81 shit key3 = P374;

82 shit keyd = P375;

83

84 #define on 0O

85 #define off 1

86

87 /* mask byte of flagl for bit testing */

88

89 #define node 0x40 /* swap nunber entry node */
90 #define disabling key 0x80 /* disable consecutive key pressing */
91

92 // prototype declaration

93 void blink_tinmerl();

94 wvoid blink_tiner2();

95 wvoid blink_tinmer3();

96 void blink_tinerd();

97

98 char code convert[10] = {0x3f, 0x06, 0x5b, Ox4f, 0x66, 0x6d, Ox7d, 0x07, Ox7f, Ox6f };
99 /1 LED pattern for O 1 2 3 4 5 6 7 8 9
100

101 // wite 64-bit data to 4094 x 8, COVS shift regsiter
102 // The output of each register was tied to common chathod 7-segnent LED
103 // data was shifted with rising edge, 0-to-1 CLK signa
104 // all bits are sent to the output with 1-to-0 STROBE si gna
105

106 void wite_led()

107 {

108 char i,j;

109

110 for(j=0; j<8; j++)

111

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

113

114 if(buffer[j]&x80) DIN = 1; // set bit data line
115 else DIN=0O; // clear bit data line

116 CLK= 1; /I make clock high

117 buffer[j] <<=1; // shift 1 bit left

118 CLK = 0; // nmke clock | ow

119 }

120

121 strobe = 1; // nmake strobe high

122 ;

123 strobe = 0; // then | ow

124 }

125

126

127 wvoid blink()

128 {

129 i f(flagl&0x02) blink_timeril();

130 i f(flagl&0x08) blink_tinmer2();

131 i f(flagl&0x10) blink_timer3();

132 i f(flagl&0x20) blink_tinmerd();

133 }

134

135 of fnsd() /1 turn nsd off

136

137 if (buffer[1] == O0x3f) buffer[1] = 0x00;

138 if (buffer[3] == 0x3f) buffer[3] = 0x00;

139 if (buffer[5] == 0x3f) buffer[5] = 0x00;

140 if (buffer[7] == O0x3f) buffer[7] = 0x00;

141 }

142
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143 void noveTi netoBuffer() /* convert 8-bit binary to 7-segnent 8-digit */

144

145 {

146 if(timerl !'= -1)

147 {

148 buffer[7] = convert[timerl/10];
149 buffer[6] = convert[timer19%0];
150

151 i f(flag2&0x01) buffer[6] |= 0x80
152 el se buffer[6] &= ~0x80

153 }

154 el se

155 {

156 buf fer[ 7] =buf f er[ 6] = 0x40

157 }

158

159 if(timer2 !'= -1)

160 {

161 buffer[5] = convert[timer2/10];
162 buffer[4] = convert[timer29%0];
163

164 i f(flag2&0x02) buffer[4] |= 0x80
165 el se buffer[4] &= ~0x80

166 }

167 el se

168 {

169 buf f er[ 5] =buf f er[ 4] = 0x40;

170 }

171

172 if(timer3d = -1)

173 {

174 buffer[3] = convert[timer3/10];
175 buffer[2] = convert[timer39%0];
176

177 i f(flag2&0x04) buffer[2] |= 0x80
178 el se buffer[2] &= ~0x80

179 }

180 el se

181 {

182 buffer[3] = 0x40; I --

183 buf fer[2] = 0x40

184 }

185

186 if(timerd '= -1)

187 {

188 buffer[1] = convert[timer4/10];
189 buffer[0] = convert[timer49%0];
190 i f(flag2&0x08) buffer[0] |= 0x80
191 el se buffer[0] &= ~0x80

192 }

193 el se

194

195 buffer[ 1] = 0x40; I --

196 buf fer[ 0] = 0x40

197 }

198 offmed(); // turn off med, e.g. 09 to 9, say
199

200 }

201

202

203 updat edi spl ay()

204

205 {

206 nmoveTi met oBuf fer () ;

207 blink();

208 wite_ led();

209 }

210

211 all _digit_off()

212 {

213 char i;
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214 for(i=0; i<8; i++)
215 buffer[i]=0;

216 wite_led();

217 }

218

219 shut down()

{
221 if((tinmerl&inmer2&inmer3&inmerd)==-1)
{

223 timer7++;
224 if(timer7 >= 10) // 10 seconds ti neout

{
226 all _digit_off();
227 EA = 0; // disable interrupt
228 PCON = 2; // enter power down node now, press reset to wake up

231 }

233 // tinmer functions run every one second

236 void run_tinmerl(void)
{
238 if(timerl !'= -1)

{
240 if(timerl !'= Q)
241 {
242 timer7 = 0; // reset tineout
243 buzzerl = 0;
244 flagl | = 0x02;
245 out put 1=1;

247 if(++timerl_clk >= 60) /1 timerl is one mn based!

249 timerl_clk
250 tinmerl--;
251 }

252 }

253 else // timerl == 0 then fire output

0;

255 outputl1l=0; // fire outputl
256 buzzerl = 1;

257 flagl &= ~0x02;

258 flag2 &= ~0x01;

259 }

261 el se

{
263 flagl & ~0x02; // no blink when tinerl == -1
264 flag2 &= ~0x01;
265 buzzerl = 0;
266 }
267 }

269 void run_tinmer2()
270 {
271 if(timer2 !'= -1)

{
273 if(timer2 '= 0)
274 {
275 timer7 = 0;
276 buzzer2 = 0;
277 flagl | = 0x08;
278 out put 2=1;

280 if(++tinmer2_clk >= 60) //timer2 is one mn based!
282 timer2_clk = 0;

283 tiner2--;
284 }
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285 }

286 else // timer2 == 0 then fire output

287 {

288 output2=0; // fire outputl

289 /1 putch('2");

290 buzzer2 =1

291 flagl & ~0x08

292 flag2 &= ~0x02

293 }

294 }

295 el se

296 {

297 flagl & ~0x08; // no blink when tinerl == -1

298 flag2 &= ~0x02;

299 buzzer2 = 0

300 }

301 }

302

303 void run_tiner3()

304 {

305 if(timer3d !'=-1)

306 {

307 if(timer3 !'= 0)

308 {

309 tinmer?7 0;

310 flagl | = 0x10;

311 out put 3=1;

312

313 if(++tiner3_clk >= 3600) // tinmer3 is one hour based
314 {

315 tinmer3_clk
316 tinmer3--;
317 }

318 }

319 else // timerl == 0 then fire output
320 {

321 output3=0; // fire outputl

322 /1 putch('3")

323 flagl & ~0x10

324 flag2 &= ~0x04;

325 }

326 }

327 el se

328

329 f
330 f
331 }
332 }

333

334 // | nodified tiner4 for sdcc testing and for my wife mxer delay off function
335

336 void run_tiner4()

0;

agl & ~0x10; // no blink when tinerl == -1

I
| ag2 &= ~0x04;

337 {

338 if(timerd '= -1)

339 {

340 if(timerd '= Q)

341 {

342 timer7 = 0;

343 flagl | = 0x20;

344 out put4=0; // turn on when run

345

346 if(++tinerd_clk >=60) // tinerd is one nmn based
347 {

348 timer4_clk = 0;

349 tiner4--;

350 }

351 }

352 else // timerd4d == 0 then fire output

353 {

354 output4=1; // turn off when tineover
355 flagl &= ~0x20;
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356 flag2 &= ~0x08

357 }

358 }

359 el se

360 {

361 flagl & ~0x20; // no blink when tinerl == -1
362 flag2 &= ~0x08;

363 output4=1; // turn output off
364 }

365 }

366

367 run_tiner()

368 {

369 i f(++one_sec>=100)

370 {

371 one_sec = 0;

372 run_tinmerl();

373 run_tiner2();

374 run_tinmer3();

375 run_tinerd();

376 shutdown(); // run shutdown checking every second
377 }

378 }

379

380 // reload preset tine value frompreset array for each key pressed
381

382 void set_tinmer()

383 {

384 if((flagl&l) == 0) /'l enter only when keys have been rel eased
385

386 i f(!keyd) /1l if key 1 has been pressed
387 {

388 flagl | = 1;

389 i f(index1>=10) indexl =0

390 timerl= preset_timeril[indexl++];
391 }

392 i f(!key3)

393 {

394 flagl | = 1;

395 i f(index2>=10) index2 =0

396 timer2= preset _tinmer2[index2++];
397 }

398

399 i f(!'key2)

400 {

401 flagl | = 1;

402 i f(index3>=14) index3 =0

403 timer3= preset _timer3[index3++];
404 }

405 i f(!'keyl)

406 {

407 flagl | = 1;

408 i f(index4>=10) index4 =0

409 timerd4= preset _timer4[indexd++];
410 }

411

412 }

413

414 }

415

416 void key_rel ease()

417 {

418 i f((P3&0x3c) == 0x3c)

419 flagl & ~1;

420 }

421

422 void blink_tinmeri()

423 {

424 ++bl i nk1

425 i f(blinkl >= 20) flag2 & ~0x01;

426
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427 if( blinkl >= 100)

428 {

429 flag2 | = 0x01;

430 blinkl =0

431 }

432 '}

433

434 void blink_tiner2()

435 {

436 ++bl i nk2

437 i f(blink2 >= 20) flag2 & ~0x02;
438

439 i f( blink2 >= 100)

440 {

441 flag2 |
442 bl i nk2
443 }

444}

445

446 void blink_tinmer3()
447 {

448 ++bl i nk3

449 i f(blink3 >= 20) flag2 & ~0x04;
450

451 i f( blink3
452 {

453 flag2 |
454 bli nk3
455 }

456 }

457

458 void blink_tiner4()
459 {

460 ++bl i nk4;

461 i f(blink4 >= 20) flag2 & ~0x08;

462

463 if( blink4 >= 100) // <-- change for mnute based blinking
464 {

465 flag2 |
466 bl i nk4
467 }

468 }

469

470

471 voi d enabl e_buzzer(char i){

472 if (i) buzzer=0;

473 el se buzzer=1

474 '}

475

476 voi d enabl e_buzzer2(char i){

477 if (i) xbuzzer=0;

478 el se xbuzzer=1

479 }

480

481 void counting _down2(char j){

482 tinmer5--;

483 if (tinmer5 == 0){

484 i ndex5+=2;

485 if (index5 == j)
486 index5 = 0

487 | oad_tiner5 = 0;
488

489 }

490 }

491

492 void counting _down3(char j)({

493 tinmer6--;

494 if (tinmere == 0){

495 i ndex6+=2;

496 if (index6 == j)
497 i ndex6 = 0

0x02;
0,

\

= 200)

0x04;
0,

0x08;
0,
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498 | oad_tiner6 = O;

499

500 }

501 }

502 void ringl()

503 {

504 if (buzzerl){

505 if(load_tiner5 == 0){

506 enabl e_buzzer (busy_pattern[index5]);
507 timer5 = busy_pattern[index5+1];
508 | oad_tiner5 = 1;

509 }

510 counti ng_down2(4);

511

512 el se buzzer=1;

513

514 }

515

516 void ring2()

517 {

518 if (buzzer2){

519 if(load_tiner6 == 0){

520 enabl e_buzzer 2(busy_pattern2[i ndex6]);
521 timer6 = busy_pattern2[index6+1];
522 | oad_tiner6 = 1;

523 }

524 counti ng_down3(4);

525

526 el se xbuzzer=1

527 }

528

529 // enter timer interrupt every 10ns
530 void tiner_isr(void) interrupt 1 using 1

531 {

532 THO | = Oxe5; // reload value with 8Mz Xta
533 TLO | = Oxf5;

534 cputi ck++;

535 }

536

537 main()

538

539 flagl = flag2 = O;
540 P1 = P3 = OxFF

541 TMOD = 0x01; // timer0O node 1

542 EA = ETO = TRO = 1; // enable tinerO interrupt, start tiner
543 timerl= tiner2=tiner3=tinmer4 =-1

544 timerl clk=timer2_clk=tinmer3_clk=tiner4_cl k=0;

545 i ndex1=i ndex2=i ndex3=i ndex4=i ndex5=i ndex6=0;

546 |l oad_tiner5 = | oad_tiner6=0;

547 buzzer 1=buzzer 2=0

548 timer7 = 0;

549

550 whi | e(1)

551 {

552 while(!cputick) // run follow ng tasks every 10ns
553 ;

554 cputick = 0;

555 set _timer();

556 run_tinmer();

557 key rel ease();
558 updat edi spl ay() ;
559 ringl();

560 ring2();

561 }

562 }

563

Page 8 of 8



