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#d
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Arduino DCF77 decoder v0.Z2
Copyright (C) 2006 Mathias Dalheimer (md@gonium.net)

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License along
with this program; 1if not, write to the Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.
/

*

Where 1is the DCF receiver connected?

/
efine DCF77PIN 2

*

Where 1s the LED connected?

/
efine BLINKPIN 13

*

Turn debugging on or off
/

efine DCF_DEBUG 1

*

Number of milliseconds to elapse before we assume a "1",
if we receive a falling flank before - its a 0.

/

efine DCF_split _millis 140
*
There is no signal in second 59 - detect the beginning of
a new minute.
/
efine DCF_sync millis 1200
*
Definitions for the timer interrupt 2 handler:
The Arduino runs at 16 Mhz, we use a prescaler of 64 —-> We need to

initialize the counter with 6. This way, we have 1000 interrupts per second.

We use tick_counter to count the interrupts.
/
efine INIT_TIMER_COUNT 6
efine RESET TIMER2 TCNT2 = INIT TIMER COUNT

int tick_counter = 0;
int TIMSK;
int TCCR2;
int OCIEZ2;

/*

*

st

*

DCF time format struct
/
ruct DCF77Buffer {
unsigned long long prefix 1215
unsigned long long Min 275 // minutes
unsigned long long Pl :1; // parity minutes
unsigned long long Hour 165 // hours
unsigned long long P2 :1; // parity hours
unsigned long long Day 165 // day
unsigned long long Weekday 135 // day of week
unsigned long long Month :5; // month
unsigned long long Year 185 // year (5 -> 2005)



67 unsigned long long P3 :1; // parity
68 };

69 struct {

70 unsigned char parity_flag :1;

71 unsigned char parity_min :1;
72 unsigned char parity_hour :1;

73 unsigned char parity_date :1;

74 } flags;

75 /FF

76 % Clock variables

77 */

78 volatile unsigned char DCFSignalState = 0;
79 unsigned char previousSignalState;

80 int previousFlankTime;

81 int bufferPosition;

82 unsigned long long dcf_rx_buffer;

83 /**
84 * time vars: the time i1is stored here!
85 */

86 volatile unsigned char ss;
87 volatile unsigned char mm;
88 volatile unsigned char hh;
89 volatile unsigned char day;
90 volatile unsigned char mon;
91 volatile unsigned int year;

92

93

94 /**

95 % used in main loop: detect a new second...
96 */

97 unsigned char previousSecond;

98

99 /**

100 * ITnitialize the DCF77 routines: 1initialize the variables,
101 * configure the interrupt behaviour.

102  */

103 wvoid DCF77Init () {

104 previousSignalState=0;

105 previousFlankTime=0;

106 bufferPosition=0;

107 dcf_rx_buffer=0;

108 ss=mm=hh=day=mon=year=0;

109 #ifdef DCF_DEBUG

110 Serial.println("Initializing DCF77 routines");
111 Serial.print ("Using DCF77 pin #");

112 Serial.println (DCF77PIN) ;

113 pinMode (BLINKPIN, OUTPUT) ;

114 pinMode (DCF77PIN, INPUT);

115 #endif

116 pinMode (DCF77PIN, INPUT);

117 #ifdef DCF_DEBUG

118 Serial.println("Initializing timerinterrupt");

119 #endif

120 //Timer2 Settings: Timer Prescaler /64,

121 TCCR2 |= (1<<CS22); // turn on CS22 bit

122 TCCR2 &= ~((1<<CS21) | (1<<CS20)); // turn off CS21 and CS20 bits

123 // Use normal mode

124 TCCR2 &= ~((1<<WGM21) | (1<<WGM20)); // turn off WGM21 and WGM20 bits

125 // Use internal clock - external clock not used in Arduino

126 ASSR |= (0<<AS2);

127 TIMSK |= (1<<TOIE2) | (0<<OCIE2); //Timer2 Overflow Interrupt Enable

128 RESET_TIMERZ;

129 #ifdef DCF_DEBUG

130 Serial.println("Initializing DCF77 signal listener interrupt");
131 #endif

132 attachInterrupt (0, intOhandler, CHANGE) ;
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}

/**
* Append a signal to the dcf_rx buffer. Argument can be 1 or 0. An internal
* counter shifts the writing position within the buffer. If position > 59,
* a new minute begins —-> time to call finalizeBuffer().
*/

void appendSignal (unsigned char signal) {

#ifdef DCF_DEBUG

// Serial.print (", appending value ");
// Serial.print (signal, DEC);
// Serial.print (" at position ");
// Serial.println(bufferPosition);
#endif
dcf_rx_buffer = dcf_rx_buffer | ((unsigned long long) signal << bufferPosition);
// Update the parity bits. First: Reset when minute, hour or date starts.
if (bufferPosition == 21 || bufferPosition == 29 || bufferPosition == 36) {
flags.parity_flag = 0;
}
// save the parity when the corresponding segment ends
if (bufferPosition == 28) {flags.parity_min = flags.parity_flag;};
if (bufferPosition == 35) {flags.parity_hour = flags.parity_flag;};
if (bufferPosition == 58) {flags.parity_date = flags.parity_£flag;};
// When we received a 1, toggle the parity flag
if (signal == 1) {
flags.parity_flag = flags.parity_flag ~ 1;
}
bufferPosition++;
if (bufferPosition > 59) {
finalizeBuffer();
}
}
/**
* Evaluates the information stored in the buffer. This is where the DCF77
* signal is decoded and the internal clock is updated.
*/
void finalizeBuffer (void) {
if (bufferPosition == 59) {

#ifdef DCF_DEBUG

Serial.println("Finalizing Buffer");
#endif
struct DCF77Buffer *rx_buffer;
rx_buffer = (struct DCF77Buffer *) (unsigned long long) &dcf_rx_buffer;
if (flags.parity_min == rx_buffer->Pl &&
flags.parity_hour == rx_buffer->P2 &&
flags.parity_date == rx_buffer->P3)
{
#ifdef DCF_DEBUG

Serial.println("Parity check OK - updating time.");
#endif

//convert the received bits from BCD

mm rx_buffer->Min- ((rx_buffer->Min/16) *6) ;

hh rx_buffer->Hour- ( (rx_buffer->Hour/16) *6) ;

day= rx_buffer->Day-((rx_buffer->Day/16)*6) ;

mon= rx_buffer->Month-((rx_buffer—->Month/16)*6) ;

year= 2000 + rx_buffer->Year—-((rx_buffer->Year/16)*6);

}
#ifdef DCF_DEBUG
else {
Serial.println("Parity check NOK - running on internal clock.");
}
#endif
}
// reset stuff
ss = 0;



199 bufferPosition = 0;

200 dcf_rx_buffer=0;

201 }

202

203 /**

204 * Dump the time to the serial line.

205  */

206 void serialDumpTime (void) {

207 Serial.print("Time' ") ;
DEC) ;

">

210 Serial.print (mm, DEC);

211 Serial.print(":");

208 Serial.print (h
(
(
(
212 Serial.print(s , DEC);
(
(
(
(

209 Serial.print

213 Serial.print (" Date: ");
214 Serial.print (day, DEC);
" ) .

216 Serial.print (mon, DEC);

215 Serial.print

217 Serial.print(".");

218 Serial.println(year, DEC);
219 1}

220

221

222 JA*

223 * Evaluates the signal as it is received. Decides whether we received
224 % g "I" or a "O" based on the

225 A/

226 wvoid scanSignal (void) {

227 if (DCFSignalState == 1) {

228 int thisFlankTime=millis () ;

229 if (thisFlankTime - previousFlankTime > DCF_sync_millis) {
230 #ifdef DCF_DEBUG

231 serialDumpTime () ;

232 Serial.println ("####");

233 Serial.println ("#### Begin of new Minute!!!");
234 Serial.println ("####");

235 #endif

236 finalizeBuffer();

237 }

238 previousFlankTime=thisFlankTime;

239 #ifdef DCF_DEBUG

240 //Serial.print (previousFlankTime) ;

241 //Serial.print (": DCF77 Signal erkannt, ");
242 #endif

243 }

244 else {

245 /* or a falling flank */

246 int difference=millis() - previousFlankTime;
247 #ifdef DCF_DEBUG

248 // Serial.print ("Impulsdauer ms: ");

249 // Serial.print (difference);

250 Serial.print (" ");

251 Serial.print (hh, DEC);

252 Serial.print(":");

253 Serial.print(

mm, DEC);

254 Serial.print(":");

255 //Serial.print (ss, DEC);

256 // Serial.print (" Date: ");

257 Serial.print (bufferPosition);
— ")

day, DEC);

nomy

261 Serial.print (mon, DEC);

262 Serial.print(".");

263 Serial.println(year, DEC);

264 #endif

258 Serial.print
259 Serial.print

("
(
260 Serial.print(
(



265 if (difference < DCF_split_millis) {

266 appendSignal (0) ;
267 }

268 else {

269 appendSignal (1) ;
270 }

271 }

272 '}

273

274 JAF

275 * The interrupt routine for counting seconds — increment hh:mm:ss.
276  */

277 ISR(TIMER2_OVF_vect) {
278 RESET_TIMERZ2;

279 tick_counter += 1;
280 if (tick_counter == 1000) {
281 Ss++;

282 if (ss==60) {

283 ss=0;

284 mm++ ;

285 if (mm==60) {
286 mm=0 ;

287 hh++;

288 if (hh==24)
289 hh=0;

290 }

291 }

292 tick_counter = 0;
293 }

294 };

295

296 /Hr#

297 % Interrupthandler for INTO - called when the signal on Pin 2 changes.
298 A/
299 void intOhandler () {

300 // check the value again — since it takes some time to
301 // activate the interrupt routine, we get a clear signal.
302 DCFSignalState = digitalRead (DCF77PIN);

303 }

304

305

306 /#**

307 * Standard Arduino methods below.

308 A/

309

310 void setup(void) {

311 // We need to start serial here again,

312 // for Arduino 007 (new serial code)
313 Serial.begin(9600);
314 DCEF77Init () ;

315 }

316

317 void loop(void) {

318 if (ss != previousSecond) {

319 serialDumpTime () ;

320 previousSecond = ss;

321 }

322 if (DCFSignalState != previousSignalState) {
323 scanSignal () ;

324 if (DCFSignalState) {

325 digitalWrite (BLINKPIN, HIGH);

326 } else {

327 digitalWrite (BLINKPIN, LOW);

328 }

329 previousSignalState = DCFSignalState;

330 }



331 //delay (20) ;
332 }



