ICINDEKILER

1.BOliM: GIRIS...ccvirrerierir s s s e s s s 11
1.1.MIKRODENETLEYICI NEIr? .. cevereereeerreriesieenesieseeseeesseseesesessesaeseens 11
1.1.1. Neden Mikrodenetleyici Kullaniyoruz?..........ccccooeviviiiniiiinniiennnns 11
1.1.2. Mikro Denetleyici Ureticileri ve Urtinleri.........covveieeresieessiveeenns 12
1.1.3. PIC Programlama TeKniKIeri..........coouirimiimmmiieiie e 13
1.2.PICBASIC PRO VE OZELLIKLERI.......covruireirineeicniesiesie s ses e 14
1.2.1. PicBasic Pro ile Kullanilan PICmIKro'lar .........cccevvvvvveiniiiennnnnnennn. 15
1.3.PIC PROGRAMLAMAK ICIN NELER GEREKIR? .......cccoveirerieirecresneenennns 17
1.3.1  IBM Uyumlu Bilgisayar.........cccuurruiiiiinieiceiniiine e eeeeene e 17
1.3.2  Metin EditOrli.....ccevruruiiiiiiieccerirics s eeerrnis e 18
1.3.3 QBASIC Programlama Dili .........ccceiiiiiiiiiiiiiiiiicvn e 19
1.3.4 PicBasic Pro DerleyiCi Programi...........cccoeeeemimiiniineeeceenee e 19
1.3.5  MPLAB ..o 19
1.3.6  MICROCODE STUDIO.....ccciititiiriuiiiieineseeerninnns e sseeeennnnne s 20
1.3.7  Program YUkleme Yazilmi......ccouuuuiiiiinieiiiiiicee e 20
1.3.8 PIC Programlama Karti (PIC PROG USB/ICSP) ........cccevvrvruunnnnnn. 21
1.3.9 PIC Deneme Kartli (PIC DEKA V1.1) ..coviviiiiiiiiiiiiiineececennnee e 21
1.3.10 Elektronik Devre Elemanlar .......cceevvveerriiiiernnsnnesrsssnnssesnnesseenns 22
2.Boliim: PICBASIC PRO ile PIC PROGRAMLAMAK....tccuusmsmsssssmnnssssnnnnnsns 23
2.1 YAZILIMIN KURULMAST.......coitiiiiiiiiinie s ceeersinn s eeernnn s e e 23
2.2 PROGRAM KODLARININ YAZILMASLI .....cccieiiieeiieeiieeiieeeeeeeeeeseeeseeeeeeeeeens 24
2.2.1. Bir Text Eitorinin SEGIMI........ccevererruiiieeieeeerrereee e e eeeeeeenanns 24
2.2.2. TIK PrograminIZ .....cccceeueeiereireeiireeseessesseeessesssnesssesssressnnessnens 24

2.3 PROGRAMIN DERLENMEST ....cccuviiiveeiirieiteeeireesreesreesreessnesnessaneesneeenns 25
2.4 PROGRAMIN PIC'E YAZDIRILMASI .....ccevvieiiieiiieiiieniieniiesseeeseesseeeeeeeseens 26
2.5 PROGRAMLANMIS PICin DENENMEST.......ccccoiieiriiieeireesreeineseesseessesanens 28
2.5.1. Breadboard Uzerine Kurulan Devrede DenemekK..............cvenne.. 29
2.5.2. Deneme Karti (PIC DEKA V1.1) Uzerinde Denemek ................... 29

2.6 MPLAB ILE ISLERI KOLAYLASTIRMAK ......cccuiireerreeieeereesreenresseesseessesanens 30
2.6.1.  MPLABIN KUFUIMASI..uuiiiirruiiiieernasisernnnnisernnssserssssssrsnassssnsnanns 31

2.7 PICBASIC PRO'yu MPLAB'DA KullanmakK........ccvvevreirierriiiieenninneennnnneens 33
2.7.1 Dosya Arama Yoluna (Path) Klasorleri Dahil Etmek.................... 33
2.7.2  PBP'yi MPLAB'da Kullanilir Bir Dil Olarak Segmek.............cccoeveuen. 34
2.7.3  PicBasic Pro Kodlarinin Yazilmas! .....c..eeiveeeriniieenninnneesnnnsseenannns 35
2.7.4  Proje Dosyas! OlUStUrMAK .........cceeeemmrmiiieieeeeceeeie e ee e 36
2.7.5 MPLAB ile PicBasic Pro Kodlarini Derlemek ..........ccooeevvuiirieennnnn. 38

2.8 UYGULAMADA KARSILASILABILECEK BAZI PROBLEMLER ve COZUMLERI40
2.9 PROGRAM YAZMA TEKNIGI UZERINE BIRKAG SOZ......cccovevrrerrieerennnen. 42

2.9.1. AGIKIAMAIAI . ....eeeii e 42



VI

2.9.2. Pin ve Degisken AdIar .......cccvieirreeeernruiinieereeeeesnsnnneereeeeesssnnnns 43
2.9.3. EHKEHEr covuniie e 43
2.9.4. GOTO Komutunun Kullanimi......ccooveeuuiiiiiiniinieeiines e e 43
2.9.5. PicBasic Pro Programlarinin YapiS! ....c.cuceveeriierniiiininncnineennneeennns 43
3.Boliim: PIC BASIC PRO DERLEYICiSI ve TEMEL KAVRAMLAR ............. 45
3.1 PICBASIC PRO DERLEYICISININ KULLANILIS.....cccervererrrreeseerensenensennens 45
3.2 KOMUT SATIRI SEGENEKLERI.......ccvveireeiirieireecireecireereesre e sneesnee e 47
3.2.1  —A SECENEGH . 47
3.2.2  —C SECENEGH .uuuuiriiirriiissssss s s 47
3.2.3  —E SECENEGI vuuuieeieeeiiirrinii e e e e e e eerets e e s e e e e e e e e re e 47
3.2.4  —H VEYa -? SECENEGI. . cieeerrarrerirrei s 47
3.2.5 L SEGENEGH cuuuuunrnniirrarsssssss s sss s rss e e n s 47
3.2.6 =L SECENEGI . uuuueerreririrrrniiieereeeerrrrr e s e e e e e 47
B0 A O Y e =Y o [ 48
3.2.8 P SEGENEGI . 48
3.2.9 =5 SEGCENEGH uuuuurniririiriii s 48
3.2.10 —V SECENEGH 1vvuurrerrrrrrrrrrnnnsserrerrrrrsrnnreeeresrrsssnneererernnsnn 49
3.3 PICBASIC PRO TEMEL KAVRAMLARI......cccciiuiiniiiniiiinins s s s e s e 49
3.3.1. TanIMI@YICIHAN ..o 49
3.3.2. Salir EUKELi vvvvuie it 49
T8 70C N B 1< [ 1< (< 50
3.3.4. BIT, BYTE ve WORD Kavramlari: .....cccceevuuiiieernnnnneennnnnneeennnnnenns 50
3.3.5. Alias'lar (Bir Degiskene Baska Bir Isim Vermek) .......cccovevrvrennen. 51
3.3.6. Dizi DeGiSKeNIEr (Arfays) .uueeeieeereeeernsuiiserrerrreemmnnimnrresseeresnmnnnns 52
3.3.7. S@DIIEr e 52
3.3.8. SEMDOIIEN.. ...t 52
3.3.9. Sayisal Sabitler ......c.coiiviiiiiii . 53
3.3.10. String Sabitler .....ccvviiiiiii s 53
I 20C T P = 1o =T 53
3.3.12. BASIC STAMP Uyumlulugu Nedir? ......cooovviiiiiiiiiiiiiiiinsinssseenenn 54
3.3.13.AciKlama Satirl ..cceeiiiiici s 55
3.3.14.Bir Satira Birden Fazla Komut Yazmak ..........cccviviieinniniiiennnnnnns 56
3.3.15.Satir Devam Ettirme Karakteri.......ccooeeviiiiiiiiiiiiiiiiiccciin i 56
3.3.16.INCLUDE Komutu ile Dosya Dahil EtMek .......ccceeeereeeiieeresirenesnne. 56
3.3.17.DEFINE KOMULU ...cvniiiiiiiiicicie e s e en e s 56
3.3.18.Aritmetik Operatorler .........coeeiiiiiiiiiieee s 57
3.3.18. 1. CarPmMa...ciec i e 59
3.3.18.2. BOIME ..iiiiiiiiiiiiee et e 59
3.3.18.3. Shift (Kaydirma) ......ccceevriimriiiiiiriiin e eern e eeenns 59
3.3.1814. ABS . s 60
3.3.18.5. COS..uiiiiiiiiiiic 60
3.3.18.6. DCD...oiiiiiiiiiiiiiin ettt e 60

3.3.18.7. NCD..oiiiiiiiiitiii i s 60



3.3.18.8. DIG .coiiiiiiiiiiiiiiin ettt e 61

3.3.18.9. DIV32...iiiiiiiiiie sttt e 61

3.3.18.10. MAX VE MIN...ceuiiiiiiiiiiiii et 62

3.3.18.11. REV oot eerrrsn e n 62

3.3.18.12. SIN .ottt e 62

3.3.18.13. SQR ..t 63

3.3.19.Bit Yonlendirme Operatorleri (&, |, ™, /) cevveeiriiiiiiiiiieieceeeeeeea, 63
3.3.20.Karsilastirma Operatorleri....c.cccciveieiii i e 63
3.3.21.Mantiksal OperatOrler.........cccevvieiiiiriie i 64

3.4 PICBASIC PRO KOMUTLARI ....c.iitiiiiiiieeiiei s s s e e s s e eanseanes 64
4.Boliim: PORT GIRIS/CIKIS ISLEMLERI........cccccverrerrcrrnersnesnessenssnnane 67
L N = O L S 67
4.1.1. Pin'lere Butonlarin BaglantiSl.........ccuevveereeerrnniinieeeeeeeennnnnnneeens 69
4.1.2. Buton Arkini SONAUIME......c.uoviiirrisieernsn e errs s s rrnn s e e e eenas 69
4.1.3. Otomatik TEKIrar ......ccvveiiiiiiiiiirirrin s e 70

L €0 1 1O TSP 70
4.3 END ot e 70
N 11 1y T 70
4.5.BIR PIC'E PROGRAM YAZMA UYGULAMASI ....ooeecteeiririresirieesreeesveessaes 71
4.5.1. PIC PROG USB/ICSP ile Birlikte Kullanim ........ccccoovrvieernnnnnannnnn. 74
4.6. TOGGLE... ..ottt e 75
4.7 POKE .. .ciu it ran 77
G.8.PEEK .uuuiiiiiieeetities st a e e aann 79
49 INPUT ettt e r s e e e e e e e e e s e e e e e e r e aaaene 81
E 0 1N O 1 PPN 82
A.11.LOW o e 82
GL2.HIGH oeeiiiiiiiccirees et 82
4.13.KOD UYUMLULUGU ve 16F877A PROGRAMLAMAK ......ccoevrveeerrireinennns 85
5.B6liim: KARAR VERME VE DONGU ISLEMLERI .......ccvveerrienrssnnssnsnsannnnns 87
D L FOR . INEXT oottt et e 87
.2 IF. . THEN. e 88
5.3.SELECT CASE .....ciiiiieititiiii e e e e e eeeeeties s e e s s e e e ees b s e e s s e s eenaaba s e e e e eeeesannan 90
BuA.PAUSE ..ottt e 91
5.5.PAUSEUS ... s 91
8.6. WHILE...WEND..... ittt e e e ea e 95
8.7.REPEAT UNTIL .eeeeveruuiiiieiseeeeersiiss s e s s s e eennrie s e s s e s e eeannan e e s s s e ennnnnan s 97
8.8.BRANCH .....iiiiiiiiiiiiiii et s e e 98
8.9. BRANCHL ...ttt iiiiiiiie sttt e r e e e e e e a b 98
8.10.RANDOM ....iiiiiiiiiiiiiis e s e e e e e s e e e e b e s s s e e e e e e e e e e rr s 99

8.11.SOUND....uuiiiiiiiiriiii e e 99



VIII

6.Boliim: SERI ILETISIM ve UYGULAMALARL.........ccocerversnnmsanssnnssnssnnes 103
6.1.SERT ILETISIM ..uviiiicie ettt 103
6.1.1. Iletim Yénlerine Gore Seri Veri Iletisim Cesitleri ........coeevene.... 104
6.1.2.  Senkron Seri IIEtiSimM .....occeeiveeeree i see et 105
6.1.3.  Asenkron Seri IIEtiSim....cceeiveeriecee e 105
6.1.4. Baud RAtE....cicviiiiiiiiiiiici 106
6.1.5. Asenkron Iletisimde Hiz Uyusmazligi ve Onemi .......cccevverueenee. 107

Lo T = oY 108
8.2.GOSUB ....oeviteireeteetieieestesteeteeteetestesbe st e sbeese e s etestesresaeeaeensensesaesae e 108
8.3 RETURN.....cveitiitietiereireitesteeseeseesestestesbessesseessessessestessesssensessesaessenns 109
8.4, PULSIN ....oecuriireeireeireerecteesteeteesesseesbeebesasesseesbeebesnsessessseessesnsessenss 109
8.5 PULSOUT ...cvevicteeteeieeteste sttt e e aestesbesbesaeenseaestesbesbeeneeneensesaesnenns 110
6.6.SERI ILETISIMLE PORT SAYISINI GOGALTMAK ......cevvvereeireesreneseenens 113
6.7.SENKRON SERI ILETISIM ve KOMUTLARI ......ccccieireeireesieeestessaeeeveeas 119
5.8. SHIFTOUT ...eeiveereceicieecteesteereseesaeesbeetesasesbeesbeebesnsesbassbesnesnsesreens 120
6.9.SHIFTIN ..eoviireiteeieeeetestesteeteeteesestesbesbesseeseensessessesbesaeeseenseseseesaenns 123
6.10.ASENKRON SERI ILETISIM (YAZILIMSAL).....cocevveerienreereeeeereesreennnns 126
B.11.SERIN 1..uviuieeteetecrecteeeteesteetesaeesbeesbeebesasesbeesbeesbesssesbassreesesnsesreens 127
B.12.SERINZ ...euviteiteeieetestesteeteeteeeestesbesbeebeeseesaebesbesaesaeeseenseseesaesaeenenns 128
B.13.SEROUT ....vitiireetierestestesteeseeeestesbesbesbesseessenbesbesaesbeensensessesaesseeneens 131
6.14.HYPER TERMINAL ....uveeveeiriereeeesreesreesessesseessesssesssessessseessesssessenss 135
B.15.SFEROUT2 ..t cteeite et sttt et s reesbeesbeensesseesbessbeenaesneesbeesbesnnens 140
B.16.DEBUG ......cccviiueiteetieeestesteeteeteeseestestesbesbesseeseesessestesaeeaeeneeneeseesre e 143
6.17.DEBUGIN.....ccveeiriiiriereeteeiriesteesesseesseessessesseesseessesnsessessseessesnsessenss 144
6.18.ASENKRON SERI ILETISIM (DONANIMSAL) ....ccvviveeireereireeireereenenns 146
B.19.HSERIN .....viviiuieueeeeitesteeteeteeeestestestesbeeseesaesessesaesaeeseensessesaesaeesenns 146
6.20.HSERINZ ....eviiveireeueeeestestesteeseeseesessesbessesseessessensessesaesseensensessessenns 147
B.21.HSEROUT ...eeveereerecrecteesreereseesteesbeesbesasesseesbeesbesnsesnassbeensesnsesanens 148
6.22.HSEROUTZ ..ccveetecteceeectee st eteseesreesbeebesaaesbe et sbesnsssbassbeenesnnesreens 149
7.B6liim: KEYPAD, LCD ve 7 SEGMENT DiSPLAY UYGULAMALARL........ 155
7.1.LCD'ler Ve KULLANILMASI .....ccvieveiieeireesteesesseesreessesssessesssessesnssssenns 155
7.1.1. LCD’nin PC'ye Baglanmasl ..........cccceeeuummmmmmnnnnnnnnnnnnnnnnnnnnnnnnnns 157
2% e 0 ) |\ RSOOSR 158
28 1510 11 1 RSN 158
7.4.4x4 KEYPAD Ve OKUNMASI ......cocoveieireireereereeeeeeseeeresresreeseeneesae e 164
7.5. LOOKDOWN ......0eeuiireererrestesressesseesessessessessesssesessessessessesssessessessenns 168
7.6.LOOKDOWN2 ....cveiuriinreireeiriesesssesseesseessesssesseessesssesssessesssesssessessenss 168
7.7.LOOKUP.......uviiteecteeiteeeeeteesteestessaesseesbeebesasesseesbesbesnsessasssesssesnsessenss 169
7.8.LOOKUP2.......oeiteitieuieteitesteeteeteeeestestesbesbeeseensessessesbesaeeneensensesaesaenns 170
7.9.7 SEGMENT DISPLAY ve KULLANILMASI .......ccovevveieeireeireeeesseesseennenns 171
8.B6liim: KESME (INTERRUPT) ve UYGULAMALARL.........ccceeemrrmmrsnnsnnes 181

8.1.KESME (INTERRUPT) NEDIR? .....c.cciuevieiresiesreeieeieniesresnesneeneeeenae e 181



8.1.1. Kesme KaynaKIar .......cooeuiiiiiiiiiiiiiii v 183
8.2.0ON INTERRUPT GOTO ....veevieeriirieireestietesseesseessesssessssssesssessssssssssenns 186
8.3 RESUME. ......uiiuiiitiiitiitscieestessteetestssbes st e ebesstssbessbesbesnassbessbeebesnneas 188
8.4, DISABLE ...ecuvieueecteeiteeiteste st e steesbestesreesbe et esaresreesbe e reeaesaeesreebenarens 188
B.5. ENABLE ....evviitiectectectteeteesteeteseesreesbeebesasesbeesbeebesnsesbeesbeebeeneesreen 189
8.6. KESME UYGULAMALARLI ......ooeviivieiriestieteseesteesbeesbessessressresssssessneens 189

9.B6liim: EEPROM BELLEGE YAZMA ve OKUMA......ccocvieminmsnsnssnssnssannes 201
T T2 1 1 RS 201
T L= Yo TSR 201
0.3.EEPROM ..oeuviiteecreeiteereeseesseesteesesssesseesbesnsesssesseessesnsessnesseessesnsessnnns 205
3 0 ). VOSSR 205
0.5, I2CREAD ... uuiiteiiteiitictesteesteesteetesstesbeesbesbesbeesbessbesaresbaesbessreenbesreeas 208
0.6. I2CWRITE ....vecveeeteereeseesseesseessessesseesseessesssesseesseessesnsessessseessessessenns 211

10.b6liim: ADC ve PWM UYGULAMALARI .......ccovvmrrsnnmssnssssnssssnssssnsssnnnas 215
10.1 ANALOG/DIJITAL DONUSTURME ISLEMI......ccveeiviiiieiieiieeie e 215
10T Y 5 £\ 219
10.3 PALS GENISLIGINI DEGISTIRME ISLEMI......cveveveeeereisreisreeseeveennes 225
104 PWM ..ottt et ettt st s bt st e st esbassbe et e st e sbessbeeresanas 226
10.5 HPWM.....veetecieiteecreesteeresteesteestesanesreesneesneeneesaeesbeenbesnbesneesbeesesnnes 233

11.B6liim: 1-WIRE ILETISIM ve USB PORT'U UYGULAMALARI ............ 237
11.1. 1-WIRE (TEK HAT) VERI ILETISIMI ..vviiitiiiie s 237
1 2R 0 1 £ R 240
1 0111V U 240
11.4. USB PORT'U UYGULAMALARLI .......coviirieitieiteceesieesteestestesvee v enesnnas 243
11,5, USBINIT ..euviiuieiueeiteeiteereeseesreesreesresseesseesesssesaeesbeensesasessesssesnsesnnes 243
11.6. USBIN ....veitiieieiteesteesteeeesteesteeetesseesbessbeesessaesaeesbesbessbesnessbeensesnnas 243
11.7. USBOUT ottt 244
11.8. DIGER PBP KOMUTLARLI.......ccieiriereireeireesteesesseesseessesnsesseesseensesnnes 245
1B R 1 110 11 1 245
1 Y 248
1 R 1 7Y~ 249
1 20 01UV 249
1 T R = =00 U 250
1 = 250
1 TR =0 1 SRR 251
1 T 2T 1 = 253
L 2 2L = 2 = 253
11,18, SLEEP....ccticreiteeeteeiteereeteesteestesresreesseesbeensesaeesbeebeeabesneesreesesanes 253
1 TR Y 0 = 254

11.20. SWAP ... 254



X

12.Boliim: IR ILETISIM ve INCLUDE DOSYALARLI .........cccoomsmsnmsnssnssnnses 255
12.1. ASSEMBLY KOMUTLARININ PBP'DE KULLANIMI ......c.cccoevuiviiiieennee, 255
12.2. @ ISARETT .ocuiiiiieitiectecte ettt ettt re e 255
12.3. ASM...ENDASM.....uiiiiiiiiiiiiiiiis s e r s 256
12.4. INCLUDE KOMUTU ILE DOSYA DAHIL ETMEK.....ccciieiereireeirreeveenne 257
12.5. IR ILETISIM PRENSIBI.....cceeitieticeectie st cte ettt re e 259

12.5.1 IR iletisimde Kullanilan Elemanlar...........ccoooviiiieiiiiiininnneennn, 260
12.6. IR ILETISIM UYGULAMALARLI ......ccveeireereeireesreesreesineereesnreesseeennes 262

13.Boliim: MICROCODE STUDIO.....cccimumtmummmnmmassmasssassnsssssssssssnsssnsssnssnnsses 273
11T € 12 273
13.2. MICROCODE STUDIO ANA MENUSU ......covvevierieniesreseseeseeseesressennens 274

13.2.1. VIEW MENUSU ..cvuuiiirieiriiierniern s ene s e s s s s sne s enn s e s sa s enaas 275
13.2.2. Menl CUDUGU ......cevvrviieeiireeeeeericr e e e eerers e e e e e e 282
13.3.ICD - DEVRE UZERI HATA AYIKLAMA.......0eeireeiteecreesreesreessreereesanes 283
13.3.1. ICDYi Galstirdiginizda Neler GOreceksiniz? ............ccceeeeeeeeeennn. 283
13.3.2. ICD Daha Hizli Galisabilir mi? .........cccovviiiiiiiiiiieii e, 284
13.3.3. ICD Neden Donanimsal Seri Arabirim Kullaniyor? .........c.......... 284
13.4. ICD UYGULAMASI ..ottt st e e e e a e aas 284
13.5. MICROCODE LOADER ve KULLANILMASI.......cccciiiiiiinineeniier s eans 288
13.5.1. Bootloader Yazilimi........covvevriiiiiiiinineeess e e 289
13.5.2. Bootloader icin Gerekli Olan DON@NIM........cccevveeeereeersreeeesseens 289
13.5.3. Programlama Gereksinimleri ..............coooveemmmiiiinii e 290
13.5.4. BootLoader'in Destekledigi PIC'IEN..........cevvvvvrrniireereereerennnnnnns 291
13.5.5. BootLoader KOMULIAr........cevueeiiieerinineenrinnneeens s e e s eenn e 291
9] 174 | S 295



