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1
2 wsesees Infrared Remote Controller Transmitter *7>*>™~
3+ Project name: IR-0298L-TX
4 » File name: iz02981£1826_tx.c v1.0
5 * Features:
3 + snano watt extreme low power (XLP), 1.8pwatt typical,
7+ sMicro controller PIC enhanced mid-range 16LF1826.
8  » =+16 push button switch(4xé key pad) and 3 bits device code
S » »Ride operating voltage, 2.0-3.3V.
10 <+ Pin assignments:
1 * »Device code input <RA4:RA2>
12+ »Output for the irlED.<RA7> <RAL:RAO>
13 =+ ~Input for the key pad <RS7:RB4>
14 = +Output for the key pad <RS3:R30>
15 =+ Compiler: hi-tech ¢ lite mode vS.83
16 + JUNZ 3, 2013. Coded by yuji Tanioka(TEL company)
17 /
18 #include <hte.b>
19
20 _ CONFIG( MCLRE_OK & CP_OFF & BOREN _OFF & WDTE_OFF § FOSC_INTOSC &
21 PWRTE_ON & CPD_OFF & CLKOOTEN_OFF & FCMEN OFF )
22 __CONFIG( WRT_ OFF & STVREN_OFF & BORV_LO & LVP_OFF & PLIEN OFF );
23
24  fdefine _XTAL FREQ 8000000 //8M52
25
26  typedef volatile bit Bool; //£1ags
27 N
28 #define TRUE 1
28 ddefine FALSE 0
30 #define ERROR OxFF
31 gdefine CYCLE_TIME 26
32
33 //funcfion prototype declaration
34 woid reg_init(veid); //F13
35 id Send (unsigned char num); 1/F7
38 _send (unsigoed chax pinl; //51-3
37 //F7-1
38 //F1-5
33 i //F17
40 i 1/F1-1
41 void lo_out(void); 1757-8
42 void key_send(unsigned char val); /1E7-4
' 43 void ir_start(void); 1/57-2
44 tasigned char toggle_key_l{veid); //58-1-1
45 tunsigned char toggle_key_2(void //F8-1-2
46 unsigned char toggle_key_3(void //F6-1-3
47 unsigned char toggle_key_4 (void] //7E8-1-4
48  umsigned char four_push_key_l(void); //58-2-1
49  wunsigned char four_push_key_2(veid): 7/78-2-2
50 unsigned char find_key(void); 1/F16
51 tmsigoed char ir_key_update (umsigned char num); //FE
52
53 Bool swl = FALSE, sw2 = FALSE, sw3 = FALSE, swd = FALSE,
54 sw5 = FALSE, swé = FALSE, sw7 = FALSE, sw8 = FALSE,
55 sw8 = FALSE, swil = FALSE, swll = FALSE, swl2 = FALSE,
56 sw13 = FALSE, swlé = FALSE, swlS = FALSE, swl6 = FALSE;
57 Bool  key_flag.= FALSE;
58
59
60 //Main function
61  void main(veid) //main function
62
63 tnsigned char n, key_num, SIOCEE:
64
65 reg_init(); //E13
66 //Main loop
67 fox (i)
68 R
€3 key_num = £ind key(): /7716
70 if (key_mum != ERROR)
7 {
72 n = ir_key_update(key_num):
73 ir_send(n)7 7751
74 }
s LaTE = 0x00:
76 if(key_flag == FAISE)
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//oetoze sleep

SLEER():

//CLERR RLL FLAG

]

void reg_init (void)

OSCCON = 0b01110000;
OSCTUNE = 0X00:

TRISA = 0b01111100;
TRISB = 0b11110000;

ANSELA = 0X00; ANSELS = 0X00;

WPUAS = 0;
WPUB = OXFO;

OPTION_REG = 0b000000011;

11
TIMERO o
T™MRO = 0;
LATA = 0X00; LATS = 0X00;
PORTA = 0X00; PORTB = 0X00;
IOCIE = 1;
IOCBN = OXFO;
IOCBF = 0X00:
PEIE = 1;
ei():
}

:IRCP=01110

:RAl, RA7>0UTPUT
RB4> INPUT
//DIGITAL I/0
//WERK PULL-UP RAS DISABLED
© //<R37:RB4> WEAK PULL-UP
//0x03
PULL UP ENABLED
TIMERO CLOCK SELECT, Fosc/4
PRESCALER IS ASSIGNED TO TIMERO
PRESCALER RATE 1:16
lebunce time 0.5pSx16x256=2.048mS

//I0C WAXE-UP ENABLE
//REGATIVE GOING EDGE IOCB ENASLE
//CLERR IOCE FLAG

/*function definition F7, send out infrared signal */

void ir_send(mnsigned chax num)
unsigned char pin_code, SPORTA;

if(num != ERROR)
{
IOCIE = 0
SPORTA = PORTA;
SPORTA &= O0x1C;
SPORTA >>= 2
pin_code = SPORTA;
ir_Teader();
ir_stact();

pin_send(pin_code):
key_send (num) 7
ir_stop():

IOCIE = 1;

)

/*function definition F7-3, send
void pin_send(unsigned char pin)
{
wnsigned char i;
pin &= 0x07;
for{i = 3: 1 > 0;
{

if(pin & 1 << (i-1))
hi_out();

lo_out();
}
1o out{):
hi_out():

}

woid ir_leader (void)
¢

//E1-4
//E1-5

ir dvice code */
1/F1-3

. //resting i bit
17517

17578
//sepazation
//sepazation

/7151-1
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153 chax i;
154 fox(i = 0; i < B; i+#)
155 lo_ont():
156

157

158

159 wvoid ir_stop(veid) //F1-5
160 ¢

181 tnsigned char i;

1862 hi_ocut(); -

163 for(i = 0; i < 4; i++)

164 lo_out():

165 )

166

167 void hi_out(void) 1E1=3
168 {

169 unsigned char i;

170

i for(i = 0; i < 23; i++)

172 {

173 LATR = O0xE3;

174 _delay (CYCLE_TIME};

175

176

177

178

179

180 //E7-8
181

182

183

184

185

186

187 _delay(CYCLE_TIME):

188 InT2 = 0;

189 _delay(CYCLE_TIME) ;

180 )

191 )

182

193 void key_send (wnsigned chaz val) //E1-4
194

195 unsigned chas i7

196 val &= Oxlf;

197 fozf{i = 5; i > 0; i-)

198 ( —
189 if(val & 1 << (i-1}) //testing i bit
200 hi_out(): 11511
201 else

202 lo_out(): 17718
203 }

204 )

205

206 void ir_start(void) 1/57-2
207 {ni_out():}

208

208

210

211 void interrupt isr(veid) //F17
212

213

214 if(IOCIE && IOCIF) //INTERRUPT ON CHANGE ON PORT B
21s { 5

216 I0CIE = 0;

217 IOCIF = 0:

218 key_flag = TRUE;

218 T™MRO = 0;

220 TMROIE = 1;

221 3

222

223 if (TMROIEZ §8 TMROIE) //TIMERQ INTERRUPT
§§; ¢ unsigned char SPORTZ; //shadow register
226 static unsigned chax swl_counter = 0, sw2_counter = 0,
227 sw3_counter = 0, swi_counter = 0, swS_counter = 0,
228 swé_counter = 0, sw7_counter = 0, sw§_counter = 0,

3

228 sw9_counter = 0, swi0_counter = 0, swll counter = 0,
230 swlZ_ccunter = 0, swl3_counter = 0, swl4_counter = 0,
231 swl5_counter = 0, swlé_counter = 0;

232

233 TMROIF = 07

234 TMROIE = O;

235

236 LATE = OxO0Z;

237 NOP():

238 SPORTS = PORTS:

238 SPORTE = ~SPORTE;

240 SPORTB &= O0xFO;

241 SPORTE >>= 4;

242

243 if (SPORTE == 1) //2.048z2Sx8=16.38ms
244 swl_countex+ //total decunce time
245 else swl_counter = 0;

248 if(swl_counter >= 9) swl_counter = 9;

247 if(swl_counter == B) swl = TRUE; //PRODUCE A SINGLE PULSE
248 //PER PUSH
248 if(SPORTB == 2)

250 sw2_counter++;

251 else sw2_counter = 0;7

252 if(sw2_counter >= 8) sw2 counter = 9;

253 if (sw2_counter == B} sw2 = TRUE;

254

255 if (SPORTS == {)

256 sw3_counter++;

257 alse sw3_counter = O;

258 if (sw3_counter >= 8) sw3_counter = 9;

259 if(sw3_counter == 8) sw3 = TRUE;

260

261 if(SPORTB == 8)

282 sw4_counter++;

263 else swi_counter = 0;

264 if(swi_counter >= 9) swi_counter = 9;

265 if (swi_counter == 8) sw4 = TRUE;

266

267

268

269 SPORTS = PORTS:

270 SPORTS = ~sSPORTE;

271 SPORTB &= OXFO;

272 SPORTE >>= 4;

273

274 i£(SPORTS == 1}

215 swS_counter++;

276 else sw5_counter = 0;

277 if(swS_countex >= 9) swS_counter = 9;

218 if (sw5_counter == 8) sw5 = TRUE;

279

280 if(SPORTE == 2)

281 sw6_counter++;

282 else swb_counter = 0;

283 if (swE_counter >= 9) sw6_counter ='9;

284 if (sw6_counter == B) sw6 = TRUE;

285

286 4if (SPORTE == 4)

287 SWI_counter++;

288 else sw7_counter = 0;

288 i (sw7_counter >= 5) sw7_counter = 9;

290 if(sw7_counter == B) sw7 = TRUE;

29

282 if(SPORTB == B)

283 sw8_counter++;

28¢ else swB_counter = 0;

285 if (sw8_counter >= 9) sw§_counter = 9;

256 if (swE_counter == 8) sw = TRUE;

237

298 LATE = 0x03:;

289 NOP();

300 SPORTB = PORTS;

301 SPORTB = ~SPORTB;

302 SPORTB &= OxF0;

303 SPORTS >>= 4;

304

305

365

380
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if(SPORTS == 1)
sw9_counter++;
else swS_counter = 0;

if (sw9_counter >= S) sw8_counter = §;

if(sw9_counter == 8) swS = TRUE;

i£(SPORTE == 2)

swl0_counter++;
else sw10_counter = 0;
if(swl0_comnter >= 9) swl0_counter =
if(swl0_counter = B) swi0 = TRUE;

if(SPORTB == 4)
swll_counter+;
else swll_counter = 0;
if (swll_counter >= §) swll_counter =
if(swll_counter == 8) swll = TRUE:

if(SPORTS == §)
sw12_counter++;

else swlZ_counter = 0:

if (swl2_counter >= §) swl2_counter =

if(swl2_counter == §) swlZ = TRUE;

LATB = 0x07;
NO2();

SPORTE = PORTE;
SPORTE = ~sPORTE;
SPORTE &= OxFO;
SPORTE >>= §;

if(SPORTE == 1)
sw13_counter++;

else swl3_counter = 0;

if (swl3_counter >= 9) swl3_counter =

if(sw13_counter == 8) swl3 = TROE;

if (SPORTE == 2)
swl4_counter++;

else swli_counter = 0:

if(swl4_counter >= §) swl4_counter =

if(swl4_counter == 8) swl = TRUE;

if (SPORTE == 4)
swl5_counter++;
else swiS_counter = 0
if (swl5_counter >= §) swl5_counter =
if (swl5_counter == §) swlS = TRUE:

if(SPORTBE == §)

swl6_counter++;
alse swl_counter = 0;
if(swl6_counter >= 9) swlé_counter =
if(swl6_counter == B) swlf = TRUE;

LrRTB = 0x00:
key_£lag = FALSE;

EH .

9;

} //INTERRUPT ISR ENDS HERE

/*function definition F8-1-1,-2,-3,-4, toggle key value */

toggle_key_1(void)
h 5
static unsigned char state_variadble = 0;
wnsigned char reval: 2

switch(state_variable)

case 0:

reval = 0;
state_variable = 1;
break;

case 1:
Teval = 1;
state_variable = 0; 3

i break;
default: break;

Teturn reval;

tasigned char toggle_key_2(void)
{ 5
static msigned chaxr state_variable = 0,
tnsigned chax reval;

switch(state_variable)
{
case 0:
reval = 0
state_variable = 1;
break

case 1:

zeval = 1;
state_variable = 0;
break:

default: break;
]
Tetumn reval;
i

unsigned char toggle_key_3(veid)
{
static unsigned char state_variable =0
unsigned char reval;

switch(state_variable)
{
case 0:
reval = 0;
state_variable = 1
break;

case 1:
reval = 1;
state_variable = 0;
break;

default: break;
]
Teturn reval;
1

tnsigned char toggle_key & (void)
{

//F8-1-1

//78-2-2

//78-1-3

//F8-1-4

static unsigned char state_veriable = 0;

tnsigned char reval;

switch(state_variable)
{
case 0:
reval =
state_variable = 1;
break;

case 1:
reval = 1;
state_variable = 0;
breax;

default: break;
}
Tetumn reval;
}

/*function definition F8-2-1,-2, four(4) seguence key values */
17

wosigned char foux_push_key_1l(void)
t

F8-2-1
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static uosigned cher state variable = 0;
static tosigmed char reval;
switch(state_varizble)

{

case
reval 0:
state_varizble = 1;
break;

case 1:

reval = 1;
state_variable = 2;
break;

case 2:
reval = 2;
state_varisble = 3;
break;

case 3:
zevel = 3; :
state_verisble = 0;

default: break;
)
return reval;
1

unsigned char four_push_key_2 (void)

i
static wnsigned char state_variable = 0
static unsigned char revalr

switch(state_varizble)
{

case 0:

reval = 0;
state_variable = 1;
break;

case 1:

reval = 1;
state_variable = 2;
break;

case 2:

zeval = 2;
state_variable = 3;

case 3:
reval = 3;
_variable = 0;

break;

) 5
Teturn reval;

/*function FE, select a key */
unsigned chas ir_key update (unsigned char num)
{

static unsigned char j = 0;

tnsigned char reval;

switck (nuz)
(
case 1:
5 = toggle_key 1();
i£(3 = 0)
reval = 0;
if( = 1)
reval = 1
)
break;
case 2:
3 = toggle_key_2():
£ =0
reval = 2;
i£(5 == 1)
reval = 3;
break;
case 3:
3 = toggle_key_3();
i£(3 == 0)
reval = 4;
if(j == 1)
reval = 5;
bzeak;
case 4:
3 = toggle_key_4();
if(5 = 0)

reval = 6;

reval = 7;

case S:
j = four_push_key.
if(3 = 0)

reval = €;

reval = 11;

case &:
3 = four_push_key_2();
if£(G = 0)

reval = 12:
£ =1

reval = 13;
if3 = 2)

reval = 14;
if(j = 3)

reval = 15; .
break;

case 7:
reval = 16:

case B:
reval = 17;
break;

case S:

reval = 18;

case 10:
reval = 1S;

case 11:
reval = 20;

case 12:
reval = 21;

case 13:
reval = 22;
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//F8-2-2

//¥¢

€ ang ings\User\My

case 15:
zeval = 24;
break;

case 16:
reval = 25;
break;
defzult: reval = ERROR; break;
1
return reval;
]
*function definition F16, find push buttos switch number */
/.

unsigned char find_key(void) /F16

{
unsigned char reval;
if(swl == TRUE){

swl = FALSE:
reval = 1;

}

elss if(sw2 == TRUE){
sw2 = FALSE;
Teval = 2;

)

else if(sw3 == TROUE){
sw3 = FALSE;
reval = 3;

)

else if(swq == TROE){
sw4 = FALSE;
revel = 4:

1

else if(sw5 == TRUE)(
swS = FALSE;
reval = 5;

}

@lse if(swé == TRUE){

else if(sw7 == TRUE){
sw] = :
reval = 7;

)
else if(sw8 == TRUE){

else if(sw§ == TRUE){
swS = FALSE;
zeval = §;
) .
else if(swl0 == TRUE){
swl0 = FALS!
reval = 10:

)

else if(swll == TRUE){
swll = FALSE:
reval = 11;

)

else if(swl2 == TROUE){
sw12 = FALSE:
reval = 12;

L

else if (swl3 == TROE){
swl3 = FALS
reval = 13

)

else if(swi§ == TROE){
Swl4 = FALSE;
reval = 14;

w0

}

else if(swl5 == TRUE){
sW15 = FALSE;
Teval = 15;

)

else if(swlf == TROZ){
swlé = FALSE;
zeval = 16;

}

else reval = ERROR;

Tetmmm reval;
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F1 =y REAA T EH T (GE Y Fr—a—F) D&

axgE—ES CN2-3 CN2-4 CN2-5 CN2-6 CN1-3 CNI-4 CN1-5 CNI1-6
A—h RB6 RB7 RB5 RB4 RB3 RB2 RB1 RBO

LT AR (ARE)

TAZFAME="110 SEybr—a—F (ERE)

| l 1 T l <
SW1-0 1 1 0 0 0 0 0 0
SWI-1 1 1 0 0 0 0 0 1
SW2-0 1 1 0 0 0 0 1 0
SW2-1 1 it 0 0 0 0 1 1
SW3-0 1 1 0 0 0 1 0 0
SW3-1 1 I 0 0 0 1 0 1
SW4-0 1 I 0 0 0 1 1 0
SW4-1 1 1 0 0 0 1 1 1
SW5-0 1 1 0 0 1 0 0 0
SW5-1 1 1 0 0 1 0 0 1
SW5-2 1 1 0 0 1 0 1 0
SW5-3 1 1 0 0 1 0 d: 1
SW6-0 1 1 0 0 1 1 0 0
SW6-1 1 1 0 0 1 1 0 1
SW6-2 1 1 0 0 1 1 ik 0
SW6-3 1 1 0 0 1 1 1 1
SW7 1 1 0 1 0 0 0 0
SW8 1 1 0 1 0 0 0 i
SW9 1 1 0 1 0 0 1 0
SW10 1 1 0 1 0 0 1 1
SW11 1 1 0 1 0 1 0 0
SW12 1 1 0 1 0 1 0 1
SW13 1 1 0 1 0 1 1 0
SWi4 1 1 0 1 0 1 1 1
SW15 1 1 0 1 1 0 0 0
SW16 1 1 0 1 1 0 0 1



