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PIC16F8x mikrokontrolerebi 
 

 

zogadi daxasiaTeba 

 

PIC16F8x mikrokontrolerebi, iseve rogorc sxva mikrokontrolerebi savaWro 

niSniT PICmicroТМ  dafuZnebulia ganviTarebul RISC arqiteqturaze. maT gaaCniaT birTvis 

gafarToebuli ofciebi, rvadoniani steki da gansxvavebuli Siga da gare wyvetebi. 

brZanebebis 14-bitiani sityvebi da 8-bitiani monacemebi gadaicema  erTmaneTisgan 

damoukideblad, mexsierebisa da monacemebis gancalkevebuli salteebiT. brZanebaTa 

umetesoba sruldeba erTi manqanuri ciklis ganmavlobaSi, romlis xangrZlivobaa 400 nwm 

10 mghc taqturi sixSiris  dros (gamonakliss Seadgenen gadasvlis brZanebebi, romlebic 

sruldeba ori ciklis ganmavlobaSi, 800 nwm 10 mghc-is dros). brZanebaTa krebuli 

Sedgeba 35 instruqciisagan (brZanebisagan) intuiciurad  ganviTarebuli mnemonikiT. 

PIC16F8x mikrokontrolerebi Cveulebriv iZlevian saSualebas Semcirdes programis 

moculoba TanafardobiT 2:1 da gaizardos misi Sesrulebis siswrafe TanafardobiT 4:1 am 

klasis 8-bitiani  sxva mikroprocesorebis umravlesobasTan SedarebiT. 

kristalze ganlagebulia konstantebis EEPROM mexsierebis 64 baiti monacemebis 

Senaxvis garantirebuli 40 welze meti vadiT gamorTuli kvebis dros, monacemebis 

mexsierebis (monacemebis Senaxvis muSa registrebi) 64 baitamde. kristalebi mzaddeba 4 

mghc da 10 mghc maqsimaluri taqturi sixSireebiT, gaaCniaT Setana/gamotanis 13 porti, 

Cadgmuli taimer/mTvleli TMR0, moTvalTvale taimeri WDT, CaZinebis ekonomiuri reJimi  

SLEEP. 

taqturi sixSire SeiZleba miewodos RC wredis saSualebiT, iafi keramikuli 

rezonatoris an kvarcis rezonatoris saSualebiT. SeiZleba agreTve  taqturi sixSiris 

gare generatoris mierTebac. dauSvebelia procesoris mataqtirebeli Cadgmuli 

generatoris gamoyeneba. kristalSi Cadgmuli RC generatoridan SeiZleba mxolod TMR0 

taimer/mTvlelis an moTvalTvale taimeris taqtireba arCevanis mixedviT. 

 PIC16F8x mikrokontrolerebis programireba SeiZleba uSualod mowyobilobis 

plataze, rac saSualebas gvaZlevs gavawyoT  programa an CavweroT konstantebi da 

dakalibrebis monacemebi. plataze programirebisaTvis aucilebelia maqsimum xuTi 

mavTulis arseboba: 5v kvebisTvis, programirebis ZabvisTvis, mimdevrobiTi monacemebisTvis, 

mataqtirebeli impulsebisa da miwisTvis. programebis mexsiereba mxolod Cadgmulia. 
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nax. 1. PIC16F8x mikrokontroleris gamosasvlelTa ganlageba. 
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parametri PIC16F83 PIC16CR83 PIC16F84 PIC16CR84 

Mmaqs. taqturi 

sixSire, mhc 

10 10 10 10 

Pprogramebis 

FfleS-

mexsiereba 

512 - 1K  - 

Pprogramebis 

EEPROM 

mexsiereba 

- - - - 

Pprogramebis 

ROM 

mexsiereba 

- 512 - 512 

Mmonacemebis 

mexsiereba, 

baiti 

36 36 68 68 

Mmonacemebis 

EEPROM 

mexsiereba, 

baiti 

64 64 64 64 

taimeris 

moduli 

TMR0 TMR0 TMR0 TMR0 

wyvetis 

wyaroebi 

4 4 4 4 

Setana/gamotanis 

xazebi 

13 13 13 13 

Mmkvebavi 

Zabvebis 

diapazoni 

2.0-6.0 2.0-6.0 2.0-6.0 2.0-6.0 

 

gamomyvanebis ganlageba da daniSnuleba 

 

gansaxilveli kontrolerebis gamomyvanTa ganlageba naCvenebia naxazze 1-1. korpusis 

variantebia 18-pin DIP, SOIC. 

gamomyvanebis daniSnuleba mokled aRwerilia cxrilSi 1-1. 
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aRniSvnebi. I-Sesasvleli, O-gamosasvleli, P-kvebis gamomyvani, TTL -standartuli 

TTL Sesasvleli, ST-Sesasvleli Smitis trigeriT 

SeniSvnebi. 

1. Smitis trigeri Sesasvlelze gamoiyeneba mxolod maSin, Tu gamosasvleli 

konfigurirebulia, rogorc gare wyvetis Sesasvleli. 

2. Smitis trigeri Sesasvlelze gamoiyeneba mxolod kristalis  mimdevrobiTi 

programirebis reJimSi. 

3. Smitis trigeri Sesasvlelze gamoiyeneba mxolod maSin, Tu CarTulia RC 

generatoris reJimi, sxva SemTxvevebSi rogorc SMOS Sesasvleli. 
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aRniSvna @# tipi 

(I/O/P) 

Bbuferis 

tipi 

daniSnuleba 

 

 

 

OSC1/CLKIN 

 

 

 

 

16 

 

 

 

 

I 

 

 

 

 

ST/CMOS(3) 

Sesasvleli kvarculi 

rezonatoris, an RC 

wredis 

MmisaerTeblad 

Aan gare taqturi 

generatoris 

Sesasvleli 

 

 

 

OSC2/CLKOUT 

 

 

 

15 

 

 

 

      O 

 

 

 

                  - 

Ggamosasvleli 

kvarculi rezonatoris 

misaerTeblad kvarcTan 

muSaobis reJimSi, 

RC generatoris reJimSi 

gamosasvlelze adgili 

aqvs impulsebs sixSiriT 

1/4-dan OSC1-mde 

 

 

 

MCLR 

 

 

 

4 

 

 

 

I/P 

 

 

 

ST 

Camoyra dabali donis 

mixedviT Sesasvlelze. 

Kkristalis 

programirebisas_ 

Pprogramirebis Zabvis 

Sesasvleli 

         RA0 

RA1 

RA2 

RA3 

 

RA4/T0CKI 

   17 

18 

1 

2 

 

3 

     I/O 

I/O 

I/O 

I/O 

 

I/O 

                TTL 

TTL 

TTL 

TTL 

 

ST 

OormxrivmimarTuli 

A portis gamomyvanebi 

 

 

 

RA4/T0CK1 SeiZleba 

iyos awyobili rogorc 

impulsebis Sesasvleli 

TMR0 taimer-



 7

mTvlelisTvis. 

gamosasvleli Ria 

SesarTaviT 

RB0/INT 

RB1 

RB2 

RB3 

RB4 

RB5 

RB6 

RB7 

6 

7 

8 

9 

10 

11 

12 

13 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

TTL/ST(1) 

TTL 

TTL 

TTL 

TTL 

TTL 

TTL/ST(2) 

TTL/ST(2) 

OormxrivmimarTuli 

B portis gamomyvanebi. 

Pportis gamomyvanebTan 

programulad SeiZleba 

mierTebuli iqnen gare 

rezistorebi Vdd-dan. 

RB0/INT SeiZleba aseve 

programulad iyos 

awyobili rogorc gare 

wyvetis Sesasvleli. 

RB4…RB7 SeiZleba 

aseve programulad iyos 

awyobili rogorc 

wyvetis Sesasvlelebi am 

Sesasvlelebidan 

nebismierze donis 

cvlilebis mixedviT. 

cvlilebis mimarTuleba 

moicema programulad. 

Kkristalis 

programirebisas 

Sesasvleli 

RB6 gamoiyeneba rogorc 

taqturi, RB7 rogorc 

Mmonacemebis 

Sesasvlel/gamosasvleli 

Vss 5 P - saerTo sadeni 

Vdd 14 P - kvebis dadebiTi Zabva 
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eleqtruli parametrebi 

 

ZiriTadi parametrebi, romlebis  codnac Cveulebriv aucilebelia PIC16F8x 

mikrokontrolerebis bazaze agebuli mowyobilobebis damuSavebisa da eqspluataciisaTvis, 

Semdegia:  

 

 

Pparametri MmniSvneloba SeniSvna 

MmuSa temperatura 

TA, °C 

  0 .…. . +40 

-40 .…. . +85 

Kkomerciuli Sesruleba 

industriuli Sesruleba 

 

Mmaqsimaluri taqturi 

sixSire FFosc,  mhc 

4 

10 

PIC16F83/84-4 

PIC16F83/84-10 

kvebis Zabva 

VDD,v 

2.0 . . . 6.0 

4.0 . . . 6.0 

PIC16LF83/84 

PIC16F83/84-10 

Mmoxmarebuli deni 

standartul reJimSi 

IDD,ma 

PIC16F83/84-isTvis 

 

1.8 . . . 4,5 

5 . . . 10 

 

FFosc=4 mhc, VDD=5.5v 

FFosc=10 mhc, VDD=5.5v 

Mmoxmarebuli deni 

standartul reJimSi 

IDD,ma 

PIC16LF83/84-isTvis 

 

1 . . . 4 

15 . . 45 

 

FFosc=2 mhc, VDD=5.5v 

FFosc=32 khc, VDD=2v 

WDT gamorTulia 

Mmoxmarebuli deni 

SLEEP reJimSi 

IPD,mka 

PIC16F83/84-isTvis 

7 . . . 28 

1 . . . 16 

1 . . . 14 

VDD=4v WDT CarT., ind. 

VDD=4v WDT gamorT., ind. 

VDD=4v WDT gamorT., komm 

Mmoxmarebuli deni 

SLEEP reJimSi 

IPD,mka 

PIC1LF83/84-isTvis 

3 . . . 16 

0.4 . . . 9 

0.4 . . . 7 

VDD=2v WDT CarT., ind. 

VDD=2v WDT gamorT., ind. 

VDD=2v WDT gamorT., komm 

maqsimaluri Camdinare 

deni nebismieri 

gamomyvanisaTvis, ma 

 

25 

Suqdiodebis marTva 

damatebiTi buferis gareSe 

(magram rezistoriT!) 
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maqsimaluri gamomdinare 

deni nebismieri 

gamomyvanisaTvis, ma 

 

20 

Suqdiodebis marTva 

damatebiTi buferis gareSe 

(magram rezistoriT!) 

waSla/Caweris ciklebis 

raodenoba programebis 

fleS-mexsierebisaTvis, 

ara umetes 

 

1000 

 

 

waSla/Caweris ciklebis 

raodenoba programebis 

monacemebis 

mexsierebisaTvis 

EEPROM, ara umetes 

 

 

10.000.000 

 

 

mexsierebis organizacia 

 

PIC16F8x mikrokontrolerebiSi  arsebobs mexsierebis ori bloki _ programebis 

mexsiereba da monacemebis mexsiereba. TiToeul bloks gaaCnia sakuTari salte, amgvarad 

TiToeul blokTan wvdoma xdeba erTdroulad. 

monacemebis mexsiereba, Tavis mxriv, gayofilia specialur registrebad da saerTo 

daniSnulebis registrebad (momxmareblis odm). specialuri registrebis gamoyeneba xdeba 

mdgomareobis bitebis Sesanaxad, romlebic gansazRvraven Setana/gamotanis portebis, 

taimerebis da kontroleris sxva   periferiuli modulebis muSaobas. dawvrilebiT 

TiToeuli specialuri registri  aRwerili iqneba Sesabamisi modulis ganxilvisas. 

odm-isa da specialuri registrebis garda, monacemebis mexsierebis sivrce Seicavs 

ujreds EEPROM. mexsierebis es are ar SeiZleba damisamarTebuli iqnas uSualod, da 

masTan wvdoma xorcieldeba iribi adresaciis EEADR registris saSualebiT, romelSic 

Caiwereba ujredis rigiTi nomeri. EEPROM-is 64 baits aqvs nomrebi 00h-dan 3Fh-mde. 

EEPROM Cveulebriv gamoiyeneba mudmivebis Sesanaxad, romelTa mniSvnelobebi ar unda 

daikargos kvebis gamorTvis dros, magaliTad marTvis kodebi, individualuri nomrebi da 

sxv. EEPROM-is mniSvnelovan Rirsebas warmoadgens is, rom misi monacemebi SeiZleba 

Secvlil iqnas programis Setanis Semdeg erTjeradad programirebad kristalSic ki. 

miuxedavad imisa, rom EEPROM  garantirebulad uSvebs waSla-Caweris 10 000 000 

cikls, damamzadebeli ar iZleva misi ujredis gamoyenebis rekomendacias xSirad cvladi 

mniSvnelobebis Sesanaxad, vinaidan am dros SeiZleba swrafad amoiwuros misi resursi. 
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programuli cvladebis Sesanaxad unda gamoviyenoT odm (saerTo daniSnulebis 

registrebi). 

 

programebis mexsiereba 

 

PIC16F8x jgufis mikrokontrolerebs gaaCniaT 13-bitiani programuli mTvleli, 

romelic iZleva programebis 8Kx14  mexsierebis damisamarTebis saSualebas.. 

mikrokontrolerebSi PIC16F83  da PIC16CR83 fizikurad xdeba  mexsierebis mxolod 

pirveli 512 (0000h-00FFh) ujredis damisamarTeba. PIC16F84-sa   da PIC16CR84-Si 

miRwevadia mexsierebis  pirveli 1024 (0000h-03FFh) ujredi. ufros ujredebTan mimarTva, 

romlebic aRniSnuli diapazonis zRvars gareT mdebareoben, TanabarZalovania diapazonis 

SigniT  Sesabamis misamarTebTan mimarTvisa, magaliTad, PIC16F84-isaTvis misamarTebi 30h, 

430h, 830h, C30h, 1030h, 1430h, 1830h da 1C30h  TanabarZalovania da axdenen erTi da 

igive  brZanebis  adresacias. 

Camoyris starti xdeba 0000h misamarTidan, wyvetis veqtori erTia da moTavsebulia 

misamarTze 0004h.  Cveulebriv 0004h misamarTze aTavseben wyvetis amocnobisa da 

damuSavebis qveprogramas, xolo 0000h misamarTze _  im Wdeze gadasvlis brZanebas, 

romelic moTavsebulia wyvetis damuSavebis qveprogramis Semdeg. 

monacemebis mexsiereba 

 

PIC16F8x mikrokontrolerebSi monacemebis mexsiereba gayofilia or nawilad _ 

specialuri registrebi da saerTo daniSnulebis registrebi (momxmareblis odm). amis 

garda, monacemebis mexsiereba  gayofilia or bankad. monacemebis mexsierebis organizacia 

grafikulad naCvenebia nax. 1-2-ze. 

PIC16F83/CR83 

MmisamarTi                                                misamarTi 

00h iribi misamarTi iribi misamarTi 80h 

01h TMRO OPTION 81h 

02h PCL PCL 82h 

03h STATUS STATUS 83h 

04h FSR FSR 84h 

05h PORTA TRISA 85h 

06h PORTB TRISB 86h 

07h miuwvdomelia miuwvdomelia 87h 
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08h EEDATA EECON1 88h 

09h EEADR EECON2 89h 

0Ah PCLATH PCLATH 8Ah 

0Bh INTCON INTCON 8Bh 

0Ch saerTo 

daniSnulebis 36  

registri 

(SRAM) 

 

Aaisaxeba  0 

bankis 

sivrceze 

8Ch 

2Fh  AFh 

30h  B0h 

7Fh banki 0 banki 1 FFh 

                            PIC16F84/CR84 

MmisamarTi                                                misamarTi 

00h iribi misamarTi iribi misamarTi 80h 

01h TMRO OPTION 81h 

02h PCL PCL 82h 

03h STATUS STATUS 83h 

04h FSR FSR 84h 

05h PORTA TRISA 85h 

06h PORTB TRISB 86h 

07h miuwvdomelia miuwvdomelia 87h 

08h EEDATA EECON1 88h 

09h EEADR EECON2 89h 

0Ah PCLATH PCLATH 8Ah 

0Bh INTCON INTCON 8Bh 

0Ch saerTo 

daniSnulebis 68  

registri 

(SRAM) 

 

Aaisaxeba  0 

bankis 

sivrceze 

8Ch 

4Fh  CFh 

50h  D0h 

7Fh banki 0 banki 1 FFh 
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bankebis gadarTva xdeba STATUS  registris me-5 bitis mocemis saSualebiT. Tu 

bitSi moTavsebulia 0, xdeba nulovani bankis damisamarTeba, xolo Tu 1, Sesabamisad, 

pirvelis.  zogierTi  specialuri registris adresacia xdeba CarTuli bankisgan 

damoukideblad. magaliTad, 03h misamarTze mimarTva CarTuli 0 bankis dros  da  83h 

misamarTze mimarTva CarTuli 1 bankis dros erTmniSvnelovnad gvaZlevs specialur 

STATUS  registrTan miRwevas. saerTo daniSnulebis registrebi warmoadgenen statikur 

odm-s da SeiZleba damisamarTebuli iqnen uSualod an iribad, iribi adresaciis FSR 

registris gamoyenebiT. adresacia ar aris damokidebuli bankze. ase magaliTad, misamarTebi 

0Eh da 8Eh axdens odm-is erTi da imave ujredis adresacias. 

 

specialuri registrebi 

 

specialuri registrebi warmoadgenen statikur odm-s, romlebSic gaCumebis mixedviT 

zogierTi biti yendeba Camoyris dros(ix. cxrili 1-2).  

aRniSvnebi: x – ucnobia, u _ ar icvleba, - -aparatulad yovelTvis ikiTxeba, rogorc “0”, q 

_ mniSvneloba ganisazRvreba konteqstiT. 

SeniSvna 1. programuli mTvlelis ufrosi baiti miuwvdomelia pirdapir. PCLATCH-is 

SigTavsi SeiZleba gadatanili iyos programuli mTvlelis ufrod baitSi, magram 

programuli mTvlelis SigTavsi arasodes ar gadaitaneba PCLATCH-Si. 

SeniSvna 2. STATUS registris TO da PD bitebi ar icvleba MCLR signalis mixedviT 

Camoyrisas. 

SeniSvna 3. Camoyris sxva variantebs ganekuTvnebian gare Camoyra MCLR-is gavliT da Camoyra 

moTvalTvale taimeris gadavsebis mixedviT. 

  

registri STATUS (misamarTi 03H, 81H) 

 

registri STATUS  inaxavs alm-is almebs, informacias Camoyris Sesaxeb da monacemTa 

mexsierebis bankis rCevis bits. iseve rogorc sxva nebismieri registri, STATUS SeiZleba 

warmoadgendes daniSnulebis registrs nebismieri operaciisaTvis. magram Tu STATUS  

registrze sruldeba operacia, romelmac SeiZleba gamoiwvios Z, DC da C bitebis 

mdgomareobis cvlileba, maSin xdeba am sam bitSi Caweris blokireba. maTi mdgomareoba 

icvleba mxolod aparaturulad alm-is mdgomareobis mixedviT. ufro metic, bitebi TO da 

PD aseve miuwvdomelia wvdomisTvis. Sedegad STATUS  registrTan operaciis Sedegi 

mimRebis rolSi SeiZleba aRmoCndes ara iseTi, rogorsac movelodiT. magaliTad, brZaneba 

CLEAR STATUS (mTlianad gasufTavdes registri STATUS) sinamdvileSi gaasufTavebs 
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mxolod sam ufros bits da daayenebs 1-Si Z bits. amitom registr STATUS-Tan unda 

gamoviyenoT mxolod brZanebebi BCF, BSF, SWAPF da MOVWF, imitom rom isini ar cvlian 

mdgomareobis sxva bitebs. 

ganvixiloT dawvrilebiT STATUS registris  bitebis daniSnuleba: 

bit7      IRP – mexsierebis bankis arCevis registri, romelic gamoiyeneba iribi 

adresaciis dros. es biti ar gamoiyeneba PIC16F8x-Si da yovelTvis unda darCes 

Camogdebuli. imisaTvis, rom miRweul iqnas Tqveni programis SeTavsebadoba  ufro axal 

kontrolerebTan, nurasodes gamoiyenebT am bits Tqvens programaSi. 

0=bank 0,1 (00h-FFh) 

1=bank 2,3 (100h-1FFh) 

bit6-5   RP1, RP0 – mexsierebis bankis arCevis registri, romelic gamoiyeneba 

pirdapiri adresaciis dros.  

0=bank 0 (00h-7Fh) 

01=bank 1 (80h-FFh) 

10=bank 2 (100h-17Fh) 

11=bank 3 (180h-1FFh) 

yoveli banki Seicavs 128 baits. vinaidan PIC16F8x-Si gamoiyeneba mxolod ori banki, 

0 da 1, amitom biti RP1 unda iyos yovelTvis Camogdebuli, xolo bankis asarCevad 

gamoiyeneba biti RP0. 

bit4  TO – moTvalTvale taimeris amoqmedebis alami. yendeba 1 mdgomareobaSi  

kvebis CarTvisas brZanebebiT CLRWDT da SLEEP. yendeba 0-Si  moTvalTvale taimeris 

dayovnebis dasrulebisas.  

bit3  PD – monacemebis Senaxvis reJimi. yendeba 1 mdgomareobaSi  kvebis CarTvisas 

an brZanebiT CLRWDT. yendeba 0-Si  brZanebiT SLEEP.  

bit2  Z – nulovani Sedegis alami. yendeba 1 mdgomareobaSi, Tu ariTmetikuli an 

logikuri operaciis Sedegi nulis tolia. inarCunebs Tavis mniSvnelobas Semdeg 

operaciamde.   

bit1  DC – aTobiTi gadatanis alami. gamoiyeneba brZanebebisaTvis ADDWF, ADDLW, 

SUBWF da SUBLW. xdeba Sedegis meoTxe Tanrigidan gadatanis TvalTvali. 

1=moxda gadatana Sekrebisas 

0=ar moxda gadatana Sekrebisas 

gamokleba alm-Si xorcieldeba pirveli operandis SekrebiT meore operandis 

damatebiT kodTan. bitis mniSvneloba konkretulad damokidebulia imaze, Tu ra operacia 

Sesrulda. gamoklebis operaciisTvis bitis mniSvnelobebi invertirebulia.  
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bit0  C – gadatanis alami. gamoiyeneba brZanebebisaTvis ADDWF, ADDLW, SUBWF 

da SUBLW. xdeba ufrosi Tanrigidan bitSi gadatanis TvalTvali Sekrebisas. 

1=moxda gadatana Sekrebisas 

0=ar moxda gadatana Sekrebisas 

gamokleba alm-Si xorcieldeba pirveli operandis SekrebiT meore operandis 

damatebiT kodTan. bitis mniSvneloba konkretulad damokidebulia imaze, Tu ra operacia 

Sesrulda. gamoklebis operaciisTvis bitis mniSvnelobebi invertirebulia. ase magaliTad,  

00h-01h gamoklebis operaciis SesrulebiT vRebulobT FFh da C bits, romelic 

dayenebulia 1-Si. Sedegad operaciis Sedegi uaryofiTia (C biti gamodis niSnis Tanrigis 

rolSi da ricxvi FFh dayenebuli niSnis TanrigiT orobiTi Tanrigis kanonebiT  

warmoadgens minus erTians). 01h-00h gamoklebis operaciis SesrulebiT vRebulobT 01h da 

C bits, romelic dayenebulia 0-Si. Sedegi dadebiTia. FFh+02h Sekrebis operaciis 

SesrulebiT vRebulobT 01h da C =1 bits. moxda gadatana, e.i. realuri Sedegia 101 h. 

Zvris RRF da RLF brZanebebis Sesrulebisas am bitSi CaitvirTeba  Sesabamisad wyaro-

registris umcrosi an ufrosi biti. 

TO da PD almebiT SeiZleba ganisazRvros, riT iqna gamowveuli Camoyra. 

- x bitebis mdgomareoba ar Secvlila. Camoyra MCLR Sesasvlelis mixedviT 

Cveulebriv reJimSi ar cvlis TO da PD  bitebis mimdinare mniSvnelobebs. 

TO PD movlenebi, romlebic iwveven 

mdgomareobas “Camoyra” 

1 1 Camoyra kvebis CarTvis mixedviT 

0 1 amuSavda moTvalTvale taimeri 

(magram ara reJimSi SLEEP) 

1 0 Camoyra MCLRSesasvlelis 

mixedviT SLEEP reJimSi an gamosvla 

SLEEP-dan gare wyvetis mixedviT 

0 0 gamosvla SLEEP-dan moTvalTvale 

taimeris signalis mixedviT 

x x Camoyra MCLRSesasvlelis 

mixedviT Cveulebriv reJimSi 
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registri OPTION_REG(misamarTi  81H) 

 

specialuri registri OPTION_REG warmoadgens Cawerisa da wakiTxvisaTvis 

mTlianad misawvdom registrs, romelSic imyofebian winaswari gayofis, gare wyvetebis 

wyaroebis, TMR0 Cadgmuli taimeris da  B portis  momWeri rezistorebis mmarTveli 

bitebi.  

OPTION_REG registris bitebis daniSnuleba:  

bit7      RBPU– B portis  Cadgmuli datvirTvis  CarTva 

1=datvirTva gamorTulia 

0=datvirTva CarTulia 

bit6      INTEDG – wyvetadi signalis frontis arCeva 

1=wyveta signalis zrdis mixedviT gamosasvlelze RB0/INT 

0= wyveta signalis vardnis mixedviT gamosasvlelze RB0/INT  

bit5      T0CS – taqtirebis wyaros arCeva taimerisaTvis TMR0 

            1=impulsebi Sesasvlelidan RA4/T0CKI 

0=Sida taqturi sixSire (CLKOUT)  

     bit4    T0SE – frontis signalis arCeva taimerisaTvis TMR0, Tu wyarod arCeulia 

Sesasvleli RA4/T0CKI (T0CS=1) 

            1=inkrementi vardnis mixedviT gamosasvlelze RA4/T0CKI 

      0=inkrementi zrdis mixedviT gamosasvlelze RA4/T0CKI  

bit3      PSA – biti, romelic marTavs winaswari gamyofis mierTebas  

      1=winaswari gamyofi mierTebulia WDT-sTan 

      0=winaswari gamyofi mierTebulia TMR0-sTan 

bit2-0 PS2-PS0 – winaswari gamyofis gayofis koeficientis marTva mierTebisda 

mixedviT 

 

bitebi TMR0-saTvis WDT-saTvis 
 

000 1:2 1:1 

001 1:4 1:2 

010 1:8 1:4 

011 1:16 1:8 

100 1:32 1:16 

101 1:64 1:32 

110 1:128 1:64 

111 1:256 1:128 
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registri INTCON (misamarTi 0BH, 8BH) 

 

specialuri registri OPTION_REG Cawerisa da wakiTxvisaTvis mTlianad misawvdom 

registria, romelSic imyofebian wyvetis sxvadasxva wyaroebis mmarTveli bitebi.  

bit7      GIE – wyvetebis globaluri akrZalvis biti 

1=daSvebulia yvela araSablonirebadi wyveta 

0=akrZalulia yvelanairi wyveta 

bit6      EEIE – wyvetis nebarTva EEPROM-Si Caweris dasrulebis Semdeg 

1=daSvebulia wyveta Caweris damTavrebis Semdeg  

0=akrZalulia wyveta Caweris damTavrebis Semdeg 

bit5      T0IE – wyvetis nebarTva TMR0-is gadavsebis mixedviT 

1=daSvebulia wyveta  

        0=akrZalulia wyveta  

     bit4      INTE – wyvetis nebarTva RB0/INT Sesasvlelis mixedviT 

1=daSvebulia wyveta  

        0=akrZalulia wyveta  

 bit3    RBIE – wyvetis nebarTva B portis (xazebi RB7/RB4) Sesasvlelebze 

mdgomareobis cvlilebis mixedviT 

1=daSvebulia wyveta  

        0=akrZalulia wyveta  

bit2     T0IF – wyvetis alami TMR0 taimer-mTvlelis gadavsebis mixedviT 

1= TMR0 gadavsebul iqna (unda Camoiyaros programulad) 

        0= TMR0 ar iqna gadavsebuli 

bit1      INTF – wyvetis alami RB0/INT Sesasvlelis mixedviT 

1=adgili hqonda wyvetas RB0/INT Sesasvlelis mixedviT (unda Camoiyaros 

programulad) 

        0= adgili ar hqonda wyvetas RB0/INT Sesasvlelis mixedviT 

        alami gamoiyeneba wyvetis wyaros gansazRvrisaTvis. 

bit0 RBIF – wyvetis alami RB7-RB4 Sesasvlelebze mdgomareobis    cvlilebis 

mixedviT 

1= RB7-RB4-is erT-erT gamomyvanze moxda donis cvlileba (unda Camoiyaros 

programulad) 

        0= ar moxda wyveta donis cvlilebis mixedviT 

        alami gamoiyeneba wyvetis wyaros gansazRvrisaTvis. 
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programuli mTvleli 

 

mikrokontroleris programuli mTvleli (pm) Seicavs 13 Tanrigs.  mTvlelis 

umcrosi baiti warmosdgens Cawerisa da wakiTxvisaTvis mTlianad misawvdom PCL registrs  

(misamarTi 02h, 82h). MmTvlelis xuTi ufrosi Tanrigi uSualod miuwvdomelia Cawerisa 

da wakiTxvisaTvis. MmaTTan mimarTva xorcieldeba PCLATCH registris saSualebiT  

(misamarTi 0Ah, 8Ah), romelic warmoadgens bufer-sakets mTvlelis ufrosi bitebisaTvis.  

PCLATCH-is SigTavsi gadaitaneba pm-is ufros TanrigebSi, roca xdeba programul 

mTvlelSi axali mniSvnelobis Cawera. Ees xdeba, roca sruldeba brZanebebi CALL, GOTO 

an PCL registri warmoadgens daniSnulebis registrs ariTmetikuli operaciis 

SedegisaTvis. 

AariTmetikuli operaciis uSualod programul mTvlelze Sesrulebis SesaZlebloba 

saSualebas gvaZlevs sakmaod martivad da efeqturad, mxolod ori brZanebiT, SevasruloT 

mniSvnelobebis cxriluri gadakodireba.. saWiroa mxolod sawyisi mniSvnelobis kontroli 

imisaTvis, rom programuli mTvleli ar gamovides cxrilis sazRvrebidan, Tu masSi 

gamoyenebulia 256 Canawerze naklebi. 

Mmikrokontrolerebs PIC16F83 da PIC16CR83AgaaCniaT programuli mexsierebis 512 

sityva, Mmikrokontrolerebs PIC16F84 da PIC16CR84A _ 1K programuli mexsiereba. 

BbrZanebebi CALL da GOTO iyeneben 11 bits misamarTis misaTiTeblad, rac saSualebas 

iZleva gamoviyenoT 2K samisamarTo mexsiereba. PIC16F8x-is programuli mexsierebis  

Semdgomi gafarToebisaTvis  saWiro iqneba kidev ori biti, romlebic gansazRvravs mis 

gverdebs. Aam bitebad gamoyenebuli iqneba PCLATCH registris 4 da 3 Tanrigebi. 

PprogramaSi CALL da GOTO brZanebebis gamoyenebisas darwmunebuli unda viyoT, rom 

PCLATCH registris 4 da 3 bitebi daprogramirebulia sworad da moxdeba gadasvla 

mexsierebis saWiro gverdze. AamJamad 4 da 3 bitebi ar gamoiyeneba, Tumca “qvemodan 

zemoT” SeTavsebadobis uzrunvelsayofad programebSi saerTo daniSnulebis bitebad maTi 

gamoyeneba (magaliTad, alamTa SenaxvisaTvis) ar aris rekomendirebuli. 
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steki 

 

mikrokontrolerebs PIC16Fxx  gaaCnia 8-doniani 13-bitiani aparaturuli steki. 

steki ar warmoadgens monacemebis an programis mexsierebis nawils da stekis maCvenebeli 

ar aris misawvdomi wakiTxvisa da SenaxvisaTvis. 

13-bitiani programuli mTvlelis SigTavsi itvirTeba stekSi CALL brZanebis 

Sesrulebisas an wyvetis qveprogramaze gadasvlisas. RETURN, RETLW da RETFIE 

brZanebebis Sesrulebisas programuli mTvlelis SigTavsi aRdgeba. 

steki organizebulia, rogorc cikluri buferi. es niSnavs, rom mas Semdeg, rac 

stekSi Cawerilia merve mniSvneloba, kvlav mosuli mecxre mniSvneloba Caiwereba pirvel 

adgilze, meaTe  meoris adgilze da a.S. da piriqiT, Tu xdeboda programuli mTvlelis 

aRdgena rvajer, maSin mecxrejer masSi CaitvirTeba pirveli mniSvneloba. 

steks ar gaCnia almis biti, romelic aCvenebs gadavsebas an gadaWarbebul  

datvirTvas, amitom momxmarmelma damoukideblad unda adevnos Tvali, rom qveprogramebis 

SeTavsebis donem nebismier situaciaSi ar gadaaWarbos rvas. 

 

iribi adresacia: registrebi INDF  da FSR 

 

registri INDF ar warmoadgens fizikur registrs. am registrTan mimarTvisas 

sinamdvileSi xdeba im registris adresacia, romlis misamarTi naCvenebia registrSi  FSR 

(e. i. FSR warmoadgens mimTiTebels). aseTi adresacia warmoadgens iribs. 

iribi adresaciis magaliTi: 

- saerTo daniSnulebis registri 0Ch  registri misamarTze Seicavs mniSvnelobas 

01h 

- saerTo daniSnulebis registri 0Dh  registri misamarTze Seicavs mniSvnelobas 

B8h 

- FSR registrSi vtvirTavT mniSvnelobas 0Ch 

- vkiTxulobT INDF registris mniSvnelobas da vRebulobT mniSvnelobas 01h  

- vaxdenT FSR (FSR =0Dh) registris mniSnelobis inkrements erTiT  

- vkiTxulobT mniSvnelobas INDF registridan da vRebulobT mniSvnelobas B8h 

 TviT FSR (FSR =0Dh) registris mniSvnelobis wakiTxvis cdisas  yovelTvis brundeba 

mniSvnelobas 00h. INDF registrSi iribi Caweris cda sruldeba rogorc carieli 

operacia (miuxedavad imisa, rom STATUS registris bitebi SeiZleba Seicvalos). 

qvemoT moyvanili programis fragmenti, romelic iyenebs irib adresacias, asufTavebs 

saerTo daniSnulebis registrebs (RAM), romlebic ganlagebulia misamarTebze 20h-2Fh: 
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………………. . . 

………………. . . 

 

MOVLW 0x20      ; vayenebT mimTiTebels 

MOVWF FSR             ; RAM-is sastarto misamarTze 

NEXT CLRF INDF              ;  vasufTavebT registrs INDF  

           INCF FSR                  ; vaxdenT mimTiTeblis inkrements 

           BTFSS FSR, 4           ; daamTavreT gasufTaveba? 

           GOTO  NEXT           ; ara, gasufTavdes Semdegi ujredi 

                      ; Tu ki, gagrZeldes programa 

 

Setana-gamotanis portebi 

 

kontrolerebs PIC16F8x  gaaCniaT Setana-gamotanis ori porti PORTA  da PORTB. 

Pportis TiToeuli gamomyvani SeiZleba daprogramirdes Sesasvlelze an gamosasvlelze 

TRISA Pda TRISB PregistrebSi Sesabamisi bitis dayenebiT. Ggamosayvani mniSvnelobebi 

fiqsirdeba PORTA  da PORTB  registr-saketebSi. Setana-gamotanis mimarTuleba 

SeiZleba Seicvalos drois nebismier momentSi. Aamas garda, zogierT gamomyvans 

miniWebuli aqvs damatebiTi funqciebi. 

 

ormxrivmimarTuli porti A, registrebi PORTA  da TRISA 

 

PORTA  warmoadgens 5-bitian sakets. RA4  xazs gaaCnia Smitis trigeri Sesasvlelze 

Setanis reJimSi da gaxsnili SesarTaviT gamosasvlelis reJimSi. Pport A-s  danarCeni 

xazebi Sesasvlelis mixedviT muSaoben standartul TTL doneebTan. Ggamosasvlelebi 

uerTdeba  komplementarul gamosasvlel CMOS draiverebs. RA4  xazi gamoiyeneba agreTve 

rogorc taqturi impulsebis Sesasvleli TMR0  taimerisTvis. 

Mmonacemebis gadacemis mimarTuleba TiToeuli xazisTvis programirdeba calke 

TRISA Pregistris bit0…bit4 bitebis dayenebiT an CamoyriT. Bbitis 1-Si dayeneba aawyobs 

Sesabamis xazs Sesasvlelze. gamosasvleli draiveri am dros  gadadis maRalimpedansur 

mdgomareobaSi. bitis 0-Si dayeneba aawyobs portis xazs  gamosasvlelze da gamoiyvans 

masze PORTA-s saltis Sesabamisi bitis SigTavss. GgaCumebis mixedviT kvebis CarTvisas 

yvela xazi awyobilia Sesasvlelze.  A portis kiTxvisas yovelTvis xdeba 

gamosasvlelebze namdvili logikuri mniSvnelobebis wakiTxva, imisda miuxedavad 
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calkeuli Tanrigebi daprogramirebulia rogorc Sesasvlelebi Tu rogorc 

gamosasvlelebi. 

portSi Caweris yvela operacia sruldeba rogorc wakiTxva-modifikacia-Cawera. 

MmagaliTad, roca sruldeba brZaneba BSF PORTA, 3 (A portis bit 3-is dayeneba 

erTianSi), maSin A portis yvela xazidan xdeba im realuri mniSvnelobeb wakiTxva, 

romlebic am momentSi arian gamosasvlelebze, modificirdeba mesame biti da yvela 

miRebuli mniSvneloba Caiwereba registr-saket PORTA-Si. Aamgvarad, saket 

PORTA-s zogierT bits SeiZleba hqondes gauTvaliswinebeli mniSvneloba. Tu programis 

Sesrulebis procesSi A portis xazebi wakiTxvis Semdeg  gadawyobili iqneba 

gamosasvlelze, maSin zogierT maTganze gamoyvanili iqneba gauTvaliswinebeli 

mniSvnelobebi, ramac SeiZleba migviyvanos moulodnel Sedegebamde mowyobilobis 

muSaobisas. Pprogramis weris procesSi, portis xazebis awyobis cvlilebis win, 

rekomendirebulia cxadad moices mniSvnelobebi saket PORTA-Si kritikuli xazebisaTvis. 

aseve unda iqnas gaTvaliswinebuli Siga wredebis inerciuloba portis xazebze 

signalis cvlilebisas. MmagaliTad portis xazebidan erT-erTi awyobili iyo 

gamosasvlelze, da masze arsebobda logikuri nulis done. Semdeg es xazi gadaawyes 

Sesasvlelze, da mowyobilobis sqemis Sesabamisad, garedan xazze modis maRali donis 

signali rezistoridan, romelic mierTebulia mkvebav saltesTan. MmontaJis parazituli 

tevadobisa da sxva komponentebis sakuTari tevadobebis gamo maRali done  xazze 

miewodeba garkveuli dayovnebiT, da wakiTxvisas SeiZleba miRebul iqnas 

gauTvaliswinebeli mniSvneloba. Pportis gamosasvlel draiverebs aseve axasiaTebT 

garkveuli inerciuloba. Aamitom arasasurvelia, rom portis wakiTxvis brZaneba  

swrafadve mohyves portis gamosasvlelidan Sesasvlelze gadawyobis brZanebas. SeiZleba 

gamoviyenoT brZaneba NOP.   

QqvemoT moyvanilia A portis inicializaciis magaliTi. 

CLRF              PORTA        ; vanulebT yvela bits saketSi 

BSF                 STATUS, RP0     ; virCevT banks 1 

         MOVLW         0x1E                     ;  mniSvneloba, romelic bitebis mixedviT  

               ;  gansazRvravs Sesasvlel/gamosasvlelis  

               ;  mimarTulebas TiToeuli xazisaTvis: 

               ;  RA0 -  gamosasvleli, 

               ;  RA1 – RA4 Sesasvleli 

  MOVWF        TRISA                   ; mmarTvel registrSi (misamarTi 85h, 

                           ; banki 1) mniSvnelobis Cawera 
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BSF                STATUS, RP0      ; virCevT banks 0 

 

A portis blok-sqema RA0… RA3 da RA4 xazebisaTvis moyvanilia nax. 1-3. 

 

ormxrivmimarTuli porti B, registrebi PORTB  da TRISB 

 

PORTB  warmoadgens 8-bitian ormxrivmimarTul ports. Pportis struqturuli sqema 

warmodgenilia naxazze 1-4. gamosasvleli mniSvnelobebi Caiwereba registr-saket PORTB-

Si. Sesasvlel-gamosasvlelis mimarTuleba ganisazRvreba TRISB Pregistris bitebis 

dayenebiT an CamoyriT. Bbitis 1-Si dayeneba aawyobs Sesabamis xazs Sesasvlelze. 

Ggamosasvleli draiveri am dros  gadadis maRalimpedansur mdgomareobaSi. Bbitis 0-Si 

dayeneba aawyobs portis xazs  gamosasvlelze. kvebis CarTvisas yvela xazi gaCumebis 

mixedviT awyobilia Sesasvlelze. iseve rogorc Pport A-saTvis, Pport B-s wakiTxva 

yovelTvis abrunebs namdvil mniSvnelobebs gamosasvlelebze, TiToeuli gamomyvanisTvis 

monacemebis gadacemis mimarTulebisagan damoukideblad. 

Pport B-s yvela gamomyvans aqvs Cadgmuli gamorTvadi datvirTva rezistorebis 

saxiT, romlebic mierTebulia kvebis saltesTan (momWeri rezistorebi). datvirTva 

CairTveba an gamoirTveba erTdroulad yvela gamosasvlelisTvis erTdroulad 

OPTION_REG registris RBPU bitis saSualebiT. kvebis CarTvisas RBPU=1 da 

datvirTva gamorTulia. RBPU bitis programuli ganuleba CarTavs datvirTvas, magram 

gamosasvlelze awyobili xazebisaTvis datvirTva avtomaturad gamoirTveba. 

RB4…RB7 xazebi SeiZleba gamoviyenoT rogorc wyvetis Sesasvlelebi donis 

cvlilebis mixedviT. Aam rangSi SeiZleba gamoviyenoT mxolod Sesasvlelze awyobili 

xazebi. TiToeul brZanebiT ciklSi xdeba gamosasvlelebze mimdinare mniSvnelobebis 

Sedareba wina mniSvnelobebTan, romlebic dafiqsirebulia specialur saketSi. Tu am 

gamosasvlelebidan erT-erTze mainc moxda donis cvlileba, formirdeba wyveta. impulsis 

xangrZlivoba, romelic gaigeba, rogorc donis cvlileba, ar unda iyos taqturi sixSiris 

4 periodze naklebi. Pprogramuli amocnoba imisa, Tu  RB4…RB7 xazebidan romlidan 

moxda wyveta, SeuZlebelia. 

Aam wyvetas kontroliori gamoyavs SLEEP mdgomareobidan. wyvetis damuSavebis 

qveprogramaSi momxmarebelma unda Camoyaros wyveta  oridan erTi saSualebiT: 

_ wakiTxvisa da CawerisaTvis mimarTos Pport B-s, am dros INTCON registris 

bit-alami RBIF ganuldeba, 

_ uSualod gaanulos bit-alami RBIF  
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Tu ar gavanulebT bits RBIF, maSin wyvetis damuSavebis qveprogramidan gamosvlis 

Semdeg kontroliori kvlav aRmoaCens wyvetas da gadava misi damuSavebis qveprogramaze. 

Pprograma Caicikleba. 

donis cvlilebis mixedviT wyvetas Cveulebriv iyeneben kontrolioris gamosayvanad 

SLEEP reJimidan klaviaturis Rilakebis daWeriT. roca nebadarTulia donis cvlilebis 

mixedviT wyveta, ar aris rekomendirebuli port B-s RB4…RB7 xazebis awyoba 

gamosasvlelze da maTze donis cvlileba, vinaidan msgavsi cvlileba SeiZleba gagebul 

iqnas, rogorc wyvetis moTxovna.  

Ggamosasvleli RB0/INT gamoiyeneba rogorc gare wyvetis Sesasvleli. Tu 

OPTION_REG registris INTEDG biti dayenebulia 1-Si, maSin Sesasvlelze RB0/INT 

adgili aqvs donis zrdis mixedviT wyvetas, xolo Tu INTEDG=0, _ donis klebis 

mixedviT wyvetas. Aam wyvetisaTvis bit-alams warmoadgens INTCOM registris INTF 

biti. Aam bitis Camoyra iZulebiT ar moiTxoveba. 
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nax. 2. A portis, RA (a) da RA0-RA3 (b) xazebis blok-sqema. 
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nax. 3. B portis, RB7-RB4 (a) da RB3-RB0 (b) xazebis blok-sqema. 
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moduli TIMER0  da registri TMR0 

 

Siga modulis TIMER0  struqturuli sqema da misi urTierTkavSiri TMR0  da 

OPTION_REG registrebTan naCvenebia nax. 1-5. TIMER0  warmoadgens taimer-mTvlelis 

programirebad moduls. igi Seicavs: 

- 8-bitian taimer-mTvlels TMR0, romelic misawvdomia rogorc registri 

wakiTxvisa da CawerisaTvis, 

- programirebad winaswar gamyofs, 

Sesasvleli signalis multipleqsors 

- TMR0 registris FFh-dan 00h-Si gadavsebis mixedviT wyvetis generators. 

taimeris reJimis mocema xdeba OPTION_REG registris T0CS bitis  CamoyriT. Aam 

reJimSi TMR0-is inkrementireba xdeba taqturi sixSiris Sida wyarodan. Tu winaswari 

gamyofi ar aris mierTebuli, inkrementireba xdeba TiToeul manqanur ciklSi. Tu xdeboda 

Cawera TMR0 registrSi, misi inkrementireba daiwyeba ori brZanebis ciklis Semdeg, 

amitom Caweradi cvladi unda iqnes Sesabamisad koreqtirebuli. 

mTvlelis reJimis mocema xdeba T0CS bitis 1-Si dayenebiT. Aam SemTxvevaSi TMR0-is 

inkrementireba xdeba gare wyarodan, romelic mierTebulia TMR gamosasvlelTan. 

Sesasvleli impulsebis aqtiuri fronti SeiZleba moices programulad. Tu 

OPTION_REG registris T0SE biti Camoyrilia, aqtiurs warmoadgens signalis zrda.   

 

winaswari gamyofi 

 

winaswari gamyofi warmoadgens 8-bitian mTvlels, romelic aseve SeiZleba 

gamoyenebuli iqnas, rogorc moTvalTvale taimeris gamosasvleli gamyofi (postgamyofi). 

Tu winaswari gamyofi mierTebulia TMR0 modulTan, maSin is ar SeiZleba gamoyenebuli  

iyos moTvalTvale taimerTan da piriqiT. OPTION_REG registris PSAEbiti 

gansazRvravs winaswari gamyofis mierTebas. Tu PSA=0, E winaswari gamyofi mierTebulia   

TMR0 taimer/mTvlelTan. bitebi PS0… PS2 gansazRvraven gayofis koeficients, cxrili 

moyvanilia OPTION_REG registris aRwerilobaSi. 

roca winaswari gamyofi mierTebulia taimer/mTvlelTan, yvela brZaneba, romelic 

iyenebs TMR0 registrSi Caweras, anulebs winaswar gamyofs. Tu winaswari gamyofi 

mierTebulia moTvalTvale taimerTan, isini nuldeba erToblivad, CLRWDT brZanebiT. 

winaswari gamyofi miuRwevadia  pirdapiri Cawerisa da wakiTxvisaTvis. 

winaswari gamyofis mierTeba SeiZleba Seicvalos Zalian advilad, anu programis 

Sesrulebis dros. imisaTvis, rom aviciloT kontroleris winaswar ganuzraxeli Camoyra, 
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romelic SeiZleba moxdes am dros, damamzadebeli iZleva rekomendacias movaxdinoT 

winaswari gamyofis gadarTva brZanebaTa mkacrad gansazRvruli TanmimdevrobiT: 

1. winaswari gamyofis gadarTva TMR0-dan WDT-Si 

 

BCF              STATUS, RP0      ; banki 0 

CLRF           TMR0                      ; TMR0  mTvlelis da winaswari gamyofis   

                          ; gasufTaveba  

BSF              STATUS, RP0         ;  banki 1  

CLRWDT                                     ;  moTvalTvale  taimeris gasufTaveba 

  MOVLW      b’xxxx1xxx’           ;winaswari gamyofis mniSvnelobis 

   ;dayeneba, 

   ;bitebi PS0… PS2 

  MOVWF         OPTION_REG    ; mierTeba WDT-sTan 

BSF                STATUS, RP0      ; banki 0 

            

2. winaswari gamyofis gadarTva WDT-dan  TMR0-Si 

 

CLRWDT                                     ; moTvalTvale  taimeris da 

                                                        ;winaswari gamyofis gasufTaveba 

BSF              STATUS, RP0         ; banki 1  

MOVLW      b’xxxx0xxx’            ; TMR0-Tan mierTeba,E 

BA      ;winaswari gamyofis bitebis dayeneba 

MOVWF         OPTION_REG      ; da taqtirebis wyarosTan mierTebaE 

BSF                STATUS, RP0        ; banki 0 

 aq simbolo “x” aRniSnavs bitebs, romelTa mocema xdeba programistis mier 

konkretulad, konkretuli situaciisda mixedviT. 
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nax. 4. TIMER0 modulis struqturuli sqema. 

 

 

 

 

 

 

 

 

 

 

1. C1 da C2 kondensatorebis nominalebi ixile cxrilSi. 

2. RS mimdevrobiTi rezistori SeiZleba dagvWirdestipis AT ntipis Wrilis mqone 

kristalis gamoyenebisas. 

3. RF Siga winaRoba miaxloebiT 10 mom tolia. 

 

Nnax 5, kvarculi rezonatoris CarTvis sqema. 
 

 

 

 

 

 

nax. 6. gare generatoris CarTvis sqema. 

 

 

Ngare 

generatorisagan

datoveT 

Tavisufali
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gare wyarodan taqtirebis Taviseburebani 

 

gare wyarodan inkrementirebas gaaCnia rigi Taviseburebebi. gare signalis strobireba 

xdeba sinqronizaciis Siga impulsebiT. Sesasvleli signalis frontsa da im fronts 

Soris, ris mixedviTac xdeba realurad xdeba TMR0 mTvlelis inkrementireba, 

warmoiqmneba garkveuli dayovneba. am dayovnebis varireba xdeba taqturi generatoris 

rxevebis 3-dan 7-mde  periodis zRvrebSi. magaliTad, kontrolioris taqtirebisas 10mhc 

kvarculi generatoridan dayovneba Seadgens 300-dan 700nwm-mde. Sesabamisad, gare 

movlenebs Soris droiTi  intervalis gazomvis cdomileba Seadgens ±400nwm. 

strobireba xdeba winaswari gamyofis gamosasvlelze, orjer TiToeuli brZanebiTi 

ciklis ganmavlobaSi imisaTvis, rom ganisazRvros mataqtirebeli impulsis zrda da 

vardna. Sedegad maRali donis (Tm) da dabali donis (Td) mdgomareobebis xangrZlivoba 

winaswari gamyofis gamosasvlelze ar unda iyos  sinqronizaciis or periodze naklebi, 

plus 20nwm damyarebaze. 

Tu winaswari gamyofi ar aris mierTebuli, Sesasvleli signali ewodeba pirdapir da 

mas unda hqondes Semdegi parametrebi: 

Tm>=2* Tosc+20nwm 

Td>=2* Tosc+20nwm 

Tu winaswari gamyofi mierTebulia, signals mis gamosasvlelze yovelTvis aqvs 

meandris forma. signalis maRali da dabali doneebis xangrZlivobebi winaswari gamyofis 

Sesasvlelze ar unda iyos 10nwm-ze naklebi. Sedegad, Sesasvlel signals RA4/T0CK 

gamosasvlelze mierTebuli winaswari gamyofis dros  unda hqondes parametrebi:  

Tm>=10nwm 

Td>=10nwm. 

muSaoba EEEPROM-Tan 

 

EEPROM-is monacemTa mexsiereba xelmisawvdomia wakiTxvisa da CawerisaTvis mkvebavi 

Zabvis mTel samuSao diapazonSi da daniSnulia 8-bitiani mniSvnelobebis SenaxvisaTvis. 

Axali mniSvnelobis Caweris win iSleba wina mniSvneloba. PIC16F8x mikrokontrolerebs 

gaaCniaT 64 baiti EEPROM misamarTebiT 00h-dan 3Fh-mde, magram es ujredebi 

miuwvdomelia pirdapiri adresaciis gziT mikrokontroleris sivrceSi. MmaTTan 

misawvdomad gamoiyeneba irib registruli adresacia specialuri registrebis gziT. 

MmTlianad EEPROM-Tan muSaobisas gamoiyeneba oTxi specialuri registri: 

• EECON1 
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• EECON2 

• EEDATA 

• EEADR 

Ggacvlis registri EEDATA Seicavs wakiTxva-Caweris 8-bitian monacemebs. EEADR 

inaxavs ujredis misamarTs, romelTanac xdeba mimarTva. miuxedavad imisa, rom PIC16F8x-Si 

fizikurad arsebobs  EEPROM-is 64 baiti, xdeba yvela bitis dekodireba. Aamitom 

aucilebelia Tvali vadevnoT mniSvnelobas EEEADR-Si imisaTvis, rom ar gamovideT 

samisamarTo sivrcis sazRvrebs gareT. MmisamarTis ori ufrosi biti yovelTvis unda 

udrides nuls. SesaZlebelia, isini gamoyenebuli iqnen Semdgom modifikaciebSi, 

moculobis gazrdili moculobiT. 

EEPROM-Si Cawerisas moiTxoveba mkacrad SevinarCunoT droiTi intervali, 

romelic kontrolirdeba Cadgmuli taimeriT. Caweris dro SeiZleba icvlebodes 

kristalidan kristalamde, aseve mkvebavi Zabvisa da temperatures mixedviT. 

rodesac mikrokontrolerSi dayenebulia kodis dacvis biti, procesors SeuZlia 

waikiTxos da Caweros EEPROM-Si, magram programatorisTvis es mexsiereba xdeba 

miuwvdomeli. EerTjeradad programirebad mikrokontrolerebs aqvT dacvis ori biti _ 

erTi icavs programebis mexsierebas, meore _ monacemebis mexsierebas EEPROM-s. msgavsi 

midgoma saSualebas iZleva daprogramirdes winaswar kontrolerebis raRac raodenoba da 

daculi iqnes programuli kodi ise, rom ar SevitanoT konstantebi EEPROM-Si. Semdeg, 

uSualod plataze montaJis win, yovel kristalSi SeaqvT aucilebeli individualuri 

konstantebi da ayeneben dacvis meore bits. 

 

 

registrebi EECON1 da EECON2 

 

 registri EECON1 warmoadgens sakontrolo registrs, romlisTvisac fizikurad 

misawvdomia xuTi umcrosi biti. sami ufrosi biti aramoqmedia da yovelTvis waikiTxeba, 

rogorc “0”. Bregistris bitebis daniSnuleba moyvanilia qvemoT:  

bit 7-5   fizikurad miuwvdomelia, yovelTvis ikiTxeba, rogorc “0” 

     bit4    EEIF – wyvetis alami Caweris dasrulebis mixedviT  

            1=Cawera dasrulebulia (Camoyrili unda iqnes programulad) 

      0=Cawera dasrulebuli ar aris an ar dawyebula 

bit3      WRERR – EEPROM-Si Caweris Secdomis alami 

      1=Cawera Sewyvetilia droze adre 

      0=Cawera ganxorcielda warmatebulad 
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bit2     WREN – EEPROM-Si Caweris nebarTva 

      1=nebadarTulia Caweris cikli 

      0=akrZalulia Cawera 

bit1     WR – Caweris marTvis biti  

1=daiwyos Caweris cikli. Bbitis programuli dayeneba  warmoadgens Caweris ciklis 

dawyebis brZanebas. Aam bitis Camoyra xdeba mxolod aparatulad, roca Caweris cikli 

dasrulebulia. 

        0= dasrulebulia monacemebis Caweris cikli 

bit0     RD – wakiTxvis marTvis biti 

1=daiwyos monacemebis wakiTxva EEPROM-dan. wakiTxva ikavebs erT sabrZanebo 

cikls. Bbitis programuli dayeneba  warmoadgens wakiTxvis ciklis dawyebis brZanebas. 

bitis Camoyra xdeba mxolod aparatulad. 

        0=wakiTxva ar dawyebula 

 imis SeuZlebloba, rom programulad Camoiyaros WR biti, gvicavs Caweris ciklis 

SemTxveviTi winaswari wyvetisagan, radgan es cikli ikavebs ramdenime manqanur taqts. 

WREN biti kvebis CarTvisas Camoyrilia, rac gvicavs  SemTxveviTi Cawerisagan. 

WREN bitis dayeneba xdeba, rodesac Caweris operacia Sewyvetilia CamoyriT MCLR 

Sesasvlelis mixedviT an moTvalTvale taimeris gadavsebis mixedviT CamoyriT. am 

SemTxvevaSi, ganmeorebiTi startis dros, momxmarebels SeuZlia Seamowmos WRERR biti 

da, aucileblobis SemTxvevaSi gaimeoros Cawera. Camoyris dros monacemebi da mosamarTi 

registrebSi EEDATA  da EEADR ar ikargeba. 

registri EECON2 ar warmoadgens fizikur registrs da gamoiyeneba Cawerisas 

gansakuTrebiT damxmare registris saxiT. Aam registris wakiTxva yovelTvis abrunebs 

mniSvnelobas “0”.  

 

monacemebis wakiTxvaEEEPROM-idan 

 

monacemebis wakiTxvisaTvis aucilebelia Caiweros misamarTi registrSi EEADR da 

dayendes EECON1 registris RD biti. Semdgom ciklSi monacemebi ukve misawvdomia 

wakiTxvisaTvis Eregistridan EEDATA. wakiTxuli Dmonacemebi inaxeba am registrSi, sanam 

ar iqneba wakiTxuli axali monacemebi an sanam masSi ar iqneba Setanili monacemebi 

CawerisaTvis. qvemoT moyvanilia monacemebis wakiTxvis magaliTi, EEDATA-dan wakiTxuli 

monacemebi iwereba akumulatorSi Semdgomi operaciebisaTvis. 

BCF         STATUS, RP0      ; banki 0 
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MOVLW   CONFIG_ADDR    ; raRac misamarTi CONFIG_ADR  

MOVWF    EEDR                     ; vwerT, rogorc misamarTs wakiTxvisaTvis               

         BSF          STATUS, RP0        ;  banki 1  

         BSF          EECON1, RD         ;  vkiTxulobT EEPROM 

BCF         STATUS, RP0        ; banki 0 

MOVF      EEDATA, W           ; gadavwerT monacemebs W-Si 

UL 

monacemebis CaweraEEEPROM-Si 

 

EEPROM-Si monacemebis Casawerad aucilebelia jer Caiweros misamarTi registrSi 

EEADR da monacemebi CawerisaTvis registrSi EEDATA, xolo Semdeg SevasruloT 

brZanebebis aucilebeli Tanmimdevroba, romelic rekomendirebulia mwarmoeblis mier 

(gamoyofilia muqi SriftiT): 

 

         BSF          STATUS, RP0        ;  banki 1  

         BCF          INCON, GIE          ;  yvela wyvetis akrZalva 

BSF          EECON1, WREN   ; banki 0 

 

MOVLW      55h                        ;     

MOVWF      EECON2             ; vwerT 55h 

MOVLW      AAh                      ;     

MOVWF      EECON2             ; vwerT AAh 

BSF               EECON1, WR    ; monacemebis Caweris starti 

 

BSF          EECON1, GIE          ; wyvetebis nebarTva 

 

Caweris procesi ar iqneba inicirebuli, Tu ar iqneba Sesrulebuli 55h-is da AAh-

is rigrigobiTi Cawera EECON2 registrSi manam, sanam davayenebT bits WR. Mmwarmoebeli 

dabejiTebiT iZleva rekomendacias aikrZalos yvela wyveta programis am fragmentis 

Sesrulebis momentSi. Tu wyvetebi mowyobilobis muSaobaSi saerTod ar gamoiyeneba, maSin 

ar arsebobs wyvetebis akrZalvisa da Semdgomi nebarTvebis saWiroeba, vinaidan kvebis 

CarTvis mixedviT yvela wyveta akrZalulia. 

Bbiti WRENE Camoiyreba aparaturulad, amitom is aucilebelia Camoiyaros 

programulad yvela monacemis Caweris damTavrebis Semdeg. es biti icavs EEPROM-Si 

SemTxveviTi monacemebis Cawerisagan, magaliTad programis mtyunebisas Aaucilebelia 
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gulmodgined vadevnoT Tvali, rom es biti Camoyrili iyos yovelTvis, roca ar xdeba 

monacemebis Cawera. 

Bbitis WRENE Camoyra Caweris dawyebuli ciklis dros ar iqoniebs gavlenas mis 

warmatebul dasrulebaze. 

 

Pprogramorebis gavrcelebul Secdomas warmoadgens cda daiwyos Cawera EEPROM-is 

axal ujredSi manam, sanam ar dasrulebula Cawera winamdebareSi. Semdgomi mniSvneloba 

ubralod ar iqneba Cawerili. aucilebelia Tavidan imis dadastureba, rom wina cikli 

dasrulda. roca mTavrdeba Caweris cikli, aparatulad Camoiyreba Bbiti WR da dgeba 

wyvetis EEIF alami. momxmarebels SeuZlia Egamoiyenos am bitebidan nebismieri Caweris 

dasasrulis momentis gansazRvrisaTvis.    Sedegad aucilebelia  EEIF biti programulad 

Camoiyaros. 

 

zogjer, amocanisda mixedviT, SeiZleba moiTxovebodes EEPROM-Si monacemebis 

Caweris sisworis Semowmeba. magaliTad, Tu Tqven SeitaneT signalizaciaSi miwvdomis 

axali kodi, xolo is Caiwera arasworad, maSin samuSao rejimSi gadasvlis Semdeg 

signalizacia samudamod gaxdeba miuwvdomeli marTvisaTvis, ramdenadac Cveni kodis 

nacvlad Senaxul iqneba SemTxveviTi ricxvi. Yyvelaze xSirad xdeba e.w. bitis gaJonva, 

roca biti, Cawerili rogorc “1”, SemdgomSi waikiTxeba, rogorc “0”. SemowmebisaTvis, 

Caweris Semdeg swrafadve kiTxuloben Sesamowmebel ujreds daN registr EEDATA-s 

SigTavss adareben swor mniSvnelobas. Tu mniSvnelobebi ar daemTxva, an axdenen Caweris 

cdas garkveul ricxvjer an swrafad gamoaqvT Setyobineba Secdomis Sesaxeb.  

 

konfiguraciis sityva CPU 

 

konfiguraciis sityva ganlagebulia misamarTze 2007h. es misamarTi imyofeba 

programebis samomxmareblo mexsierebis farglebs gareT da Sedis specialuri samisamarTo 

sivrcis SemadgenlobaSi (2000h – 3FFFh), romelic miRwevadia mxolod 

programatorisaTvis programirebis dros. konfiguraciis sityva Seicavs 14 bits. 

 

konfiguraciis sityva PIC16CR83-isa da PIC16CR84-isaTvis 

 

bit 13-8 CP – programuli kodis dacvis biti 

            1=dacva amorTulia 

      0=dacva dayenebulia 
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bit7     DP– monacemebis mexsierebis(EEPROM) dacvis biti 

            1=dacva amorTulia 

      0=dacva dayenebulia 

bit6-4   CP – programuli kodis dacvis biti 

            1=dacva amorTulia 

      0=dacva dayenebulia  

bit3     PWRTE – dayovnebis nebarTvis biti kvebis CarTvisas 

            1=dacva amorTulia 

      0=dacva dayenebulia 

bit 2  WDTE – moTvalTvale taimeris CarTvis biti 

            1=moTvalTvale taimeri CarTulia 

      0=moTvalTvale taimeri gamorTulia 

bit1-0    FOSC1-FOSC0 – taqturi generatoris reJimis arCevis biti 

            11= RC-generatori 

      10= HS rezonatori 

      01= XT rezonatori 

      00= LP rezonatori 

 

konfiguraciis sityva PIC16F83-isa da PIC16F84-isaTvis 

 

bit 13-4 CP – programuli kodis dacvis biti 

            1=dacva amorTulia 

      0=dacva dayenebulia 

bit3     PWRTE – dayovnebis nebarTvis biti kvebis CarTvisas 

            1=dacva amorTulia 

      0=dacva dayenebulia 

bit 2  WDTE – moTvalTvale taimeris CarTvis biti 

            1=moTvalTvale taimeri CarTulia 

      0=moTvalTvale taimeri gamorTulia 

bit1-0    FOSC1-FOSC0 – taqturi generatoris reJimis arCevis biti 

            11= RC-generatori 

      10= HS rezonatori 

      01= XT rezonatori 

      00= LP rezonatori 
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rezonatorebis aRniSvnebi am SemTxvevaSi Semdegia: XT – standartuli kvarculi an 

keramikuli rezonatori 4 mhc, LP – dabalsixSiruli (Cveulebriv saaTis, 32768 hc) 

rezonatori ekonomikuri amocanebisaTvis, HS – maRalsixSiruli kvarculi 10 mhc, RC-

generatori gare RC-wredis safuZvelze. 

 

mwarmoebeli ar iZleva rekomendacias dayenebul iqnas kodis dacvis bitebi 

dauprogramirebel kontrolerze. 

 

identifikatorebi 

 

2000h-2003h misamarTebze ganlagebulia oTxi sityva, romelTa daniSnulebaa 

kristalis individualuri saidentifikacio kodis, programis sakontrolo jamis da sxva 

informaciis Senaxva. isini SeiZleba wakiTxuli da Cawerilni iyvnen programatoris 

saSualebiT. roca dayenebulia programuli kodis dacvis biti, maSin TiToeuli sityvis 

umcrosi Svidi biti rCeba misawvdomi, xolo ufrosebi ikiTxeba, rogorc 0, amitom 

rekomendirebulia Svidbitiani identifikatorebis gamoyeneba, romelTa wakiTxva SeiZleba 

dacul variantSi. 

 

taqturi sixSiris gare wyaroebi 

 

mikrokontrolerebs PIC16F8x ar gaaCniaT Cadgmuli taqturi generatori, romelic 

muSaobs gare elementebis gareSe. taqtirebisaTvis aucilebelia an rezonatori, kvarculi 

an keramikuli, an damoukidebeli taqturi generatori. 

Ggeneratori, romelic awyobilia kvarculi an keramikuli rezonatoris safuZvelze, 

moiTxovs garkveul dros rxevebis dasamyareblad. Ggeneratoris reJimis damyarebis dros 

procesori ar unda muSaobdes. amAmiznisaTvis arsebobs gaSvebis Cadgmuli taimeri, 

romelic MCLR gamosasvlelze logikuri erTianis donis gaCenis da kvebis CarTvis 

taimeris dayovnebis gasvlis Semdeg gare generatoris 1024 taqtis ganmavlobaSi aCerebs 

procesors Camoyris mdgomareobaSi. es dayovneba aucilebelia taqturi generatoris 

stabilizaciisaTvis. GgaSvebis dayovneba ar generirdeba RC-wredis reJimisaTvis. 

sakuTari generatoris normaluri muSaobisaTvis saWiroa kvarci, romelic muSaobs 

paraleluri rezonansis sixSireze. 

CarTvis sqema naCvenebia naxazze 1-6. 
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Nnax. 7. kvarcis paralelur rezonansis sixSireze momuSave 

gare generatoris sqema. 

 
 

 

 

 

 

 

 

 

 

 

Nnax. 8. kvarcis mimdevrobiTi rezonansis sixSireze momuSave 
gare generatoris sqema. 

 

 

 

 

 

 

 

Nsxva 

elementebTan 

Nsxva 

elementebTan 
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Nnax. 9. gare RC generatoris sqema. 
 

 

 

rezistori RS  SeiZleba saWiro gaxdes harmonikebis CasaxSobad HS reJimSi, aseve XT 

reJimSi kristalis gamoyenebisas AT tipis WriliT. C1 da C2 kondensatorebi zrdian 

kvarculi generatoris muSaobis stabilurobas, magram am dros ramdenadme zrdian misi 

gaSvebis dros. keramikuli rezonatorebisaTvis am kondensatorebis gamoyeneba 

aucilebelia, xolo kvarculi rezonatorebi umetes SemTxvevebSi saimedod muSaoben maT 

gareSec, gansakuTrebiT oTaxis temperaturaze da standartuli kvebis Zabvis dros. magram 

Tu savaraudoa mowyobilobis muSaoba uaryofiTi temperaturebis an kvebis daweuli Zabvis 

dros, aucilebelia C1 da C2 kondensatorebis dayeneba. 

 

C1 da C2 kondensatorebis mniSvnelobebi keramikuli rezonatorebisaTvis 

 

ReJimi sixSire C1, C2 
XT 455 khc 

2.0 mhc 

4.0 mhc 

47 - 100 pf 

15 – 33 pf 

15 – 33 pf 

HS 8.0 mhc 

10.0 mhc 

15 – 33 pf 

15 – 33 pf 

 

 

NSiga 

elementebisaken
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C1 da C2 kondensatorebis mniSvnelobebi kvarculi rezonatorebisaTvis 

 

ReJimi sixSire C1, C2 

LP 32 khc 

200 mhc 

68 - 100 pf 

15 – 33 pf 

XT 

 

 

100 khc 

2.0 mhc 

4.0 mhc 

100 - 150 pf 

15 – 33 pf 

15 – 33 pf 

HS 8.0 mhc 

10.0 mhc 

15 – 33 pf 

15 – 33 pf 

 

4,5v-ze meti Zabvis dros mwarmoebeli iZleva rekomendacias gamoviyenoT 

kondensatorebi mniSvnelobebiT: C1=C2=30 pf. 

damoukidebeli gare generatoris gamoyenebisas, misi sqema SeiZleba iyos nebismieri. 

generatoris gamosasvleli uerTdeba gamomyvans OSC1, rogorc naCvenebia naxazze 1-7, 

gamomyvani OSC2 aucileblad unda darCes Tavisufali, winaaRmdeg SemTxvevaSi 

kontroleri SeiZleba gamovides mwyobridan. kontroleri am SemTxvevaSi aiwyoba XT, LP an 

HS reJimSi. umartivesi taqturi generatorebis sqemis magaliTebi moyvanilia naxazebze 1-

8 da 1-9. 

Tu moxmareba arakritikulia taqturi sixSiris mniSvnelobisa da stabilobis mimarT, 

SeiZleba gamoviyenoT iafi RC-generatori. rezistori da kondensatori warmoadgenen gare 

elementebs da uerTdebian ise, rogorc naCvenebia naxazze 1-10. 

rezistoris rekomendirebuli nominali mdebareobs zRvrebSi 5kom-dan 100 kom-mde. 

4kom-ze naklebi rezistoris gamoyenebisas generacia SeiZleba iyos arastabiluri an 

saerTod ar ganxorcieldes. 

sakmaod didi  _ 1 mom da meti nominalis dros generatoris muSaobaze gavlenas 

axdenen sqemis gare awyoba da xmauri, aseve montaJis tevadoba da platis tenianoba. 

Mmiuxedavad imisa, rom generators SeuZlia muSaoba saerTod gare kondensatoris gareSec, 

rekomendirebulia gamoviyenoT kondensatori 20 pf tevadobiT generatoris 

stabilurobisa da xelSeSlebisadmi mdgradobis gazrdisaTvis.  

taqturi generatoris sixSire damokidebulia kvebis Zabvaze, rezistorisa da 

kondensatoris nominalebze da icvleba kristalidan kristalamde. 
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RC reJimSi OSC2/CLKOUT gamomyvanidan SeiZleba moixsnas impulsebi taqturi 

sixSiris erTi meoTxedi sixSiriT da gamoviyenoT es impulsebi danarCeni sqemis 

taqtirebisa da sinqronizaciisaTvis.  

roca kontroleri awyobilia RC reJimSi, mis gamomyvanze OSC1/CLKIN ar SeiZleba 

gare generatoridan impulsebis miwodeba, vinaidan aman SeiZleba gamoiwvios kristalis 

mwyobridan gamosvla. 

 

Camoyris organizacia 

 

PIC16F8x-saTvis dasaSvebia Camoyris Semdegi xuTi varianti: 

• Camoyra kvebis CarTvis mixedviT 

• Camoyra MCLR Sesasvlelis mixedviT normaluri muSaobis dros 

• Camoyra MCLR Sesasvlelis mixedviT SLEEP reJimSi 

• Camoyra moTvalTvale taimeris (WDT) gadavsebis mixedviT normaluri 

muSaobis dros 

• Camoyra moTvalTvale taimeris (WDT) gadavsebis mixedviT SLEEP reJimSi  

MCLR Sesasvlelze  gvaqvs Smitis trigeri, romelic gvicavs SemTxveviTi mcire 

xangrZlivobis impulsebisagan, romlebic gamowveulia sqemis xmauriT an gare awyobiT . 

zogierT registrze Camoyris mdgomareoba gavlenas ar axdens. misi SigTavsi ar aris 

gansazRvruli kvebis CarTvisas da ar icvleba Camoyris danarCeni variantebis dros. 

danarCeni registrebis umravlesoba yendeba gansazRvrul mdgomareobaSi kvebis CarTvisas, 

MCLR da WDT-s Sesasvlelebis normalur reJimSi Camoyris mixedviT da MCLR 

Sesasvlelis Camoyris mixedviT reJimSi SLEEP. maT mdgomareobaze ar moqmedebs Camoyra 

WDT-is mixedviT reJimSi SLEEP, ramdenadac es Camoyra ganixileba rogorc normaluri 

reJimis aRdgena (gaRviZeba). 

STATUS registris TO da PD  almebis gamoyenebiT SeiZleba ganisazRvros, riTi iqna 

gamowveuli Camoyra. dawvrilebiT es sakiTxi aRwerilia registris aRwerilobaSi. 

Tu mkvebavi Zabva CarTvisas myardeba sakmaod swrafad, ara umetes 70mwm-is 

ganmavlobaSi, maSin SeiZleba aviciloT Camoyris gare wredi da MCLR Sesasvleli  

mivaerToT kvebis plusur saltesTan. kvebis Zabvis mier 1.2-1.7v donis miRwevisas 

formirdeba Camoyris Siga signali da daiwyeba droiTi dayovnebis aTvla specialuri Sida 

taimeriT PWRT (Power-up timer). am drois ganmavlobaSi mkvebavma Zabvam unda miaRwios 

normalur samuSao dones. taimeri PWRT muSaobs damoukudebeli Cadgmuli RC-

generatoris gareSe, dayovnebis dro Seadgens 72 mwm da SeiZleba ramdenadme icvlebodes 
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kristalidan kristalamde, aseve temperaturisda mixedviT. PWRT taimeris dayovnebis 

dasrulebis Semdeg irTveba ZiriTadi taqturi generatoris gaSvebis taimeri, magram misi 

taqtireba xdeba uSualod am generatoridan da iTvlis 1024 impulss. 

taimeri PWRT SeiZleba CarTuli  an gamorTuli iyos PWRTE bitis cvlilebiT 

konfiguraciis sityvaSi. 

Tu SesaZlebelia situacia, roca mkvebavi Zabva mdored mcirdeba samuSao donis 

qvemoT, magram ar aRwevs nuls, xolo Semdeg aRdgeba, Camoyris donis saimedo 

formirebisaTvis aucilebelia sxva sqemis gamoyeneba. naxazze 1-12 naCvenebia sqema 

stabilitroniT. Camoyra formirdeba, roca mkvebavi Zabva mcirdeba Vd+0.7 donemde, sadac 

Vd  stabilitronis stabilizaciis Zabvaa. 

naxazze 1-13 moyvanilia analogiuri sqema, magram stabilitronis gareSe, romelic 

xasiaTdeba reaqciis ufro dabali sizustiT mkvebavi Zabvis dawevaze. tranzistori 

iketeba, roca kvebis Zabva mcirdeba donemde, romelic gamoiTvleba formuliT. SeiZleba 

agreTve specialuri mikrosqemis _kvebis supervaizeris gamoyeneba, romelic aformirebs 

Camoyris impulss kvebis Zabvis dawevisas. 

 

wyvetis organizacia 

 

PIC16F8x-mikrokontrolerebs gaaCniaT wyvetis oTxi wyaro: 

a) gare RB0/INT Sesasvlelis mixedviT 

b) gare porti B-s RB4-RB7 xazebidan erTerTis mdgomareobis cvlilebis mixedviT 

g) Siga TMR0 taimeri/mTvlelis gadavsebis mixedviT 

d) Siga EPROM-Si Caweris dasrulebis mixedviT. 

TiToeuli a), b) da g) wyvetisaTvis arsebobs alam-biti registrSi INTCON, 

romelic iZleva signals moTxovnis konkretuli saxis mosvlis Sesaxeb. d) wyvetisaTvis 

alam-biti inaxeba registrSi EECON1. aanalizebs   ra wyvetis damuSavebis qveprogramis 

bitebs, 0004h misamarTidan dawyebuli, gansazRvravs wyvetis wyaros. amas garda, 

registrSi INTCON  moTavsebulia globaluri wyvetis biti GIE da TiToeuli wyvetis 

individualuri akrZalvis bitebi. roca biti GIE Camoyrilia, yvela wyveta akrZalulia. 

kvebis CarTvisas biti GIE gaCumebis mixedviT Camoyrilia.  

rodesac modis wyveta, biti GIE Camoiyreba imisaTvis, rom ar davuSvaT axali wyveta 

(ramdenadac PIC16F8x-mikrokontrolerisTvis arsebobs wyvetis mxolod erTi veqtori), 

dabrunebis misamarTi itvirTeba stekSi, xolo programul mTvlelSi itvirTeba veqtor-
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misamarTi 0004h. wyvetis damuSavebis RETFIE qveprogramidan dabrunebis instruqcia 

ayenebs bits GIE erTianSi, riTac iZleva wyvetis nebarTvas. 

gare wyvetis moTxovnis damuSavebam SeiZleba daikavos procesoris sami an oTxi 

brZanebiTi cikli, imida mixedviT, Tu drois ra momentSia aRmoCenili moTxovna. 

 

 

 

 

 

 

 

 

 

 

Gnax. 10. Camoyris gare wredi. 

 

 

 

 

 

 

 

 

 

 

 

Gnax. 11. signal @”Camoyra”-s maformirebeli sqema, kvebis Zabvis 

Semcirebisas stabilitronis gamoyenebiT.@ 

 

 

wyvetis yvela alam-biti Camoyrili unda iyos programulad manam, sanam wyvetebi 

kvlav iqneba daSvebuli GIE bitis dayenebiT. winaaRmdeg SemTxvevaSi SeiZleba adgili 

hqondes wyvetaSi ganmeorebiT Sesvlas da programis Caciklvas. aseve unda gvaxsovdes, rom 

wyvetebis alam-bitebi yendeba wyvetis movlenebis Sesabamisad imisda miuxedavad, 
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daSablonebulia es wyvetebi Tu ara. am faqtebis ignorirebas mivyavarT programirebis 

sakmaod cnobil Secdomebamde, romlebmac SeiZleba Tavi iCinon mogvianebiT. 

 

 

 

 

 

 

 

 

 

 

Gnax. 12. signal @”Camoyra”-s maformirebeli sqema, kvebis Zabvis 

Semcirebisas stabilitronis gareSe.@ 

 

 

 

magaliTad, dagegmilia, rom wyveta RB0/INT Sesasvlelis mixedviT daSvebulia 

yovelTvis, xolo wyveta RB4-RB7 Sesasvlelebze mdgomareobis cvlilebis mixedviT 

nebadarTuli xdeba periodulad, programis algoriTmis mixedviT. magram programirebis 

Secdomebis Sedegad wyvetis damuSavebis qveprograma ar iTvaliswinebs programis muSaobis 

mimdinare konteqsts, ar aanalizebs daSvebulia Tu ara mocemul momentSi wyveta RB4-

RB7-is mixedviT, axdens mxolod alam-bitebis testirebas. warmovidginoT, rom programis 

muSaobis dros moxda donis cvlileba romelime RB4-RB7 gamomyvanze. miuxedavad imisa, 

rom es wyveta iqna SeniRbuli, dayenebul iqneba RBIF alam-biti. Tu wyvetis damuSavebis 

qveprograma axdens pirvelad RBIF bitis testirebas, maSin RB0/INT-ze signalis mixedviT 

wyvetaSi Sesvlisasac ki miRebuli iqneba mcdari gadawyvetileba rom moxda wyveta RB4-

RB7 Sesasvlelebis mixedviT. da piriqiT, Tu Tavdapirvelad xdeba INTE alam-bitis 

testireba imaze,  maSin  SeiZleba miRebul iqnes mcdari gadawyvetileba RB0/INT-is 

mixedviT wyvetis Sesaxeb, roca realurad wyveta gamowveulia RB4-RB7 Sesasvlelebis 

mdgomareobis cvlilebiT. am Secdomis Tavidan asacileblad, saWiroa ara marto alam-

bitebis, aramed Sesabamisi SemniRbavi bitis testirebac.  

meores mxriv, xandaxan mosaxerxebelia gamoviyenoT alam-bitebi im movlenebis 

programuli aRmoCenebisaTvis, romlebic ar moiTxoven wyvetas maTi dasrulebis 
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momentisaTvis. am SemTxvevaSi axdenen wyvetebis daSablonebas da periodulad, saWiro 

momentSi axdenen alam-bitis testirebas. 

wyveta RB0/INT Sesasvlelis mixedviT SeiZleba moxdes Sesasvleli signalis zrdis 

mixedviT, Tu OPTION_REG registris INTEDG biti dayenebulia an vardnis mixedviT, 

Tu INTEDG Camoyrilia. roca xdeba donis ukana gadasvla, yendeba INTCON registris 

INTF biti. wyveta SeiZleba daSablondes INTE bitis CamoyriT. 

aseTma wyvetam kontroleri SeiZleba gamoiyvanos SLEEP reJimidan, Tu am reJimSi 

Sesvlamde INTE biti ar iyo dayenebuli 1-Si. INTE bitis mdgomareoba gansazRvravs, 

gadava procesori veqtor-misamarTze 0004h gaRviZebis Semdeg Tu programis Sesruleba 

gagrZeldeba mimdinare misamarTidan. 

RB4-RB7 gamomyvanebidan erT-erTze donis cvlilebis aRmoCenisaTvis da wyvetaze 

moTxovnis formirebisaTvis aucilebelia, rom impulsis xangrZlivoba ar iyos 

procesoris erT brZanebiT ciklze naklebi.  

PIC16F8x-mikrokontrolerebs ar gaaCniaT specialuri brZanebebi PUSHHda  POP 

akumulatorisa da specialuri registrebis SigTavsis Sesanaxad wyvetis damuSavebis dros 

maTi Semdgomi aRdgeniT. avtomaturad inaxeba mxolod programuli mTvlelis mniSvneloba 

qveprogramidan dasabruneblad. amitom momxmarebelma programulad unda Seinaxos 

akumelatoris (W samuSao registris) da STATUS registris mniSvnelobebi. programis 

magaliTi moyvanilia qvemoT: 

 

PUSH  MOVWF  W_TEMP    ; SevinaxeT W-s mniSvneloba W_TEMP-Si 

            SWAPF STATUS,W    ; CavtvirTeT STATUS reg. mniSvneloba 

      MOVWF  ST_TEMP  ; W-Si da SevinaxeT W registrSi  

                         ; ST_TEMP-Si 

          INTR                                         ;  aq ganlagdeba wyvetis damuSavebis Tqveni 

                              ; qveprogramis sxeuli. Tu saWiroa,   

                              ; SeiZleba SecvaloT mexsierebis  

                              ; mimdinare banki 

 POP  SWAPF  ST_TEMP,W    ; CavtvirTeT Senaxuli mniSvneloba  

          MOVWF STATUS          ; da aRvadgineT igi registrSi STATUS  

                                                    ; am dros aRdgenilia wina banki 

     SWAPF  W_TEMP,f       ; aRdgenilia W registris mniSvneloba 

     SWAPF  W_TEMP,W    ; ST_TEMP-Si 
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SWAPF brZanebis gamoyeneba mniSvnelobebis CasatvirTad da amosatvirTad 

ganpirobebulia imiT, rom es brZaneba ar cvlis STATUS registris nulovani Sedegis Z 

alam-bitis mdgomareobas. MOVF brZanebis gamoyeneba Seamoklebda programul kods, magram 

maSin akumulatoris mniSvnelobis Senaxvisas SeiZleba Secvlil iqnas Z bitis mdgomareoba, 

rac zogad SemTxvevaSi dauSvebelia. koreqtuli programireba moiTxovs, rom wyvetis 

qveprogramidan dabrunebisas W da STATUS registrebis mniSvnelobebi aRdgenil iqnen 

absoluturad zustad. 

   

moTvalTvale taimeri 

 

moTvalTvale taimeri warmoadgens Cadgmuli RC-generatorisa da mTvlelis 

kombinacias, romlis gadavsebis dros xdeba procesoris Camoyra. Cadgmuli generatori ar 

moiTxovs Sida wredebs da muSaobs maSinac ki, roca procesoris taqturi generatori 

gaCerebulia reJimSi SLEEP. generatorsa da mTvlels Soris SeiZleba CarTuli iyos 

winaswari gamyofi, romlis parametrebi moicema OPTION_REG registris bitebiT. 

moTvalTvale taimeris gaZlebis dro damokidebulia temperaturaze, kvebis Zabvasa da 

winaswari gamyofis gayofis koeficientze. MmierTebuli winaswari gamyofiTa da 

maqsimaluri gayofis koeficientiT 1:128 gaZlebam SeiZleba miaRwios 2,5 wm. Nnominaluri 

dayovneba winaswari gamyofis gareSe Seadgens daaxloebiT 18 mwm. 

 

 roca amuSavdeba moTvalTvale taimeri, mas ar gadahyavs MCLR gamomyvani dabal 

doneze. Camoyra xorcieldeba mxolod mikrokontroleris Siga wredebis mixedviT. 

 

moTvalTvale taimeris mTavar daniSnulebas warmoadgens mowyobilobis aparaturul 

amovardnebTan brZola. MmowyobilobebSi, romlebic midrekilni arian impulsuri 

xelSeSlebisa da maRalsixSiruli awyobis did doneebTan, gansakuTrebiT xSirad ziandeba 

OPTION_REG registris SigTavsi. Aamis garda, SesaZlebelia gauTvaliswinebeli 

amovardnebi mikrokontroleris sxva modulebisa da mowyobilobis periferiuli nawilis 

muSaobaSi. Sedegad SeiZleba moxdes programis “dakideba”. Tu moTvalTvale taimeri 

CarTulia, maSin normalurad momuSave programam periodulad unda gaanulos 

moTvalTvale taimeris mTvleli ise, rom ar dauSvas procesoris Camoyra. roca xdeba 

amovardna, moTvalTvale taimeri wyvets programulad ganulebas, misi gadavsebis Semdeg 

xdeba procesoris Camoyra da mowyobilobis xelaxali inicializacia. amovardnebebisagan 

maqsimaluri daculobis misaRwevad  rekomendirebulia Sesruldes Semdegi pirobebi: 
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- avirCioT moTvalTvale taimeris SesaZlo mcire intervali da FCavagdoT 

programis sxvadasxva adgilebSi; 

- mowyobilobis aparaturuli nawili mTlianad unda inicializirdebodes 

procesoris nebismieri Camoyris dros, da ara mxolod kvebis CarTvisas da “RESET” 

Rilakis daWerisas. 

BbrZanebebi CLRWDT da SLEEP anuleben moTvalTvale taimeris mTvlels da 

winaswari gamyofis mTvlels, Tu is mierTebulia moTvalTvale taimerTan. Aamgvarad 

Tavidan xdeba procesoris Camogdebis acileba da iwyeba axali droiTi intervalis 

formireba. 

moTvalTvale taimers aseve SeuZlia gamoiyvanos procesori SLEEP reJimidan. Aam 

dros moxdeba ara Camoyra, aramed programis normaluri Sesrulebis gagrZeleba. 

moTvalTvale taimeris muSaoba daSvebuli da akrZaluli SeiZleba iyos mxolod  

programatoris saSualebiT, WDTE konfiguraciis bitis dayenebiT  an CamogdebiT. 

 

energodamzogi reJimi SLEEP 

 

mikrokontroleri gadadis reJimSi SLEEP specialuri SLEEP brZanebis 

Sesrulebisas. Tu moTvalTvale taimeri CarTulia, maSin igi nuldeba da iwyebs 

dayovnebis aTvlas Tavidan. STATUS registrSi xdeba PD bitis Camoyra da yendeba biti 

TO. taqturi generatori gamoirTveba. portebis gamomyvanebi inarCuneben mdgomareobas, 

romelic arsebobda uSualod SLEEP brZanebis Sesrulebamde. 

imisaTvis, rom am reJimSi moxmarebuli deni iyos minimaluri, gamosasvlelze 

awyobil portebs unda hqondeT mniSvnelobebi, romelTa drosac maTSi ar gaivlis deni 

gare wyaroebidan. Pportebis xazebi, romlebic awyobilia Sesasvlelze da gaaCniaT maRali 

Sesasvleli winaRoba, SeerTebuli unda iyos rigis gare rezistorebis gavliT kvebis 

saltesTan an saerTo sadenTan imisaTvis, rom gamoiricxos gadarTvis Sida denebi, 

romlebic gamowveulia Sesasvlelebze qaoturi awyobiT. aseve unda moviqceT 

SesasvlelTan RA4/T0CK1. MCLR gamosasvlelze unda iyos maRali done. 

 

SLEEP reJimis gaRviZeba 

 

. 

 reJimidan procesori SeiZleba gamoyvanil iqnas sami sxvadasxva saSualebiT: 

a) gare CamoyriT MMCLR Sesasvlelis mixedviT; 

b) moTvalTvale taimeris gadavsebis dros (Tu is CarTulia); 
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g) wyvetiT RB0/INT Sesasvlelis mixedviT, RB4-RB7 Sesasvlelebis mdgomareobis 

cvlilebis mixedviT da EEPROM-Si Caweris dasrulebis mixedviT. 

a) movlena iwvevs procesoris Camoyras da sawyisi misamarTidan programis 

Sesrulebas. danarCen or movlenas mivyavarT programis Sesrulebis gagrZelebasTan. 

SLEEP brZanebis Sesrulebis dros procesori tvirTavs brZanebebis buferSi Semdeg 

brZanebas (PC+1). imisaTvis, rom procesori gamovides SLEEP reJimidan wyvetis mixedviT, 

is daSvebuli unda iqnes Sesabamisi bitebiT. 

 

wyvetebis mixedviTY gaRviZebis Tanmimdevroba damokidebulia mxolod GIE bitis 

mdgomareobaze. Tu es biti Camoyrilia, maSin misi gaRviZebis Semdeg sruldeba brZaneba, 

romelic moyveba brZaneba SLEEP-s (da ukve CatvirTulia buferSi) da Semdeg ukve rigis 

mixedviT. Tu GIE biti dayenebulia 1-Si, maSin Tavdapirvelad sruldeba brZaneba, 

romelic CatvirTulia buferSi, xolo Semdeg procesori gadadis wyvetis misamarT-

veqtorze 0004h. Tu brZanebis Sesruleba, romelic mosdevs SLEEP-s, wyvetis mixedviT 

gamosvlisas arasasurvelia, maSin SLEEP brZanebas umalve unda moyves brZaneba NOP. 

 

roca wyvetebis globaluri nebarTvis biti GIE Camoyrilia da Cndeba situacia, 

romlis drosac wyvetebidan nebismieris dros erTdroulad dayenebulia nebarTvis biti 

da alam-biti, adgili aqvs erT-erT Semdeg movlenaTagans: 

Tu adgili hqonda wyvetis nebarTvas, maSin mowyobiloba nel-nela iRviZebs SLEEP 

reJimidan. brZaneba SLEEP muSavdeba mTlianad im SemTxvevaSic ki, roca wyvetas adgili 

hqonda moqmedebis momentSi. moTvalTvale taimeri da winaswari gamyofi sufTavdeba, 

yendeba biti TO da Camoiyreba biti PD. 

 maSinac ki, Tu movaxdenT alam-bitebis testirebas SLEEP brZanebis Sesrulebis 

dasawyisamde, SesaZlebelia situacia, roca raRac alam-biti dayendeba manamde, sanam 

dasruldeba SLEEP brZaneba. imisaTvis, rom davrwmundeT, Sesrulda Tu ara SLEEP 

brZaneba, moaxdineT PD bitis testireba. Tu PD biti dayenebulia, e.i. SLEEP brZaneba 

Sesrulebul iqna. 

 

brZanebebis sistema 

  

PIC16Fxx mikrokontrolerebis yoveli brZaneba warmoadgens 14-bitian sityvas, 

romelic Sedgeba brZanebis kodisgan (OPCODE)  da erTi an ramdenime operandisagan. 

brZanebis aRwerisas gamoyenebulia brZanebis velebis Semdegi aRniSvnebi, romlebsac 

Cveulebriv iyeneben momxmareblebi (ix. cxrili) 
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veli AaRniSvnis ganmarteba 

f specialuri registris an momxmareblis registris 

misamarTi. mniSvnelobebis diapazoni 0x00-dan 0x7F-mde. 

Ffirmuli asembleri uSvebs cifruli mniSvnelobebis 

magivrad uSualod adre gansazRvruli registrebis 

saxelebis gamoyenebas. 

W samuSao registri (akumulatori) 

b bituri misamarTi, romelic gamoiyeneba 8-bitian 

registrTan, da romelic miuTiTebs im bitze registris 

SigniT, romelTanac sruldeba bituri operacia. 

asemblerul teqstSi aRniSnavs konstantas, 

warmodgenils orobiT aRricxvaSi. 

k Lliterali, konstanta an Wde 

d operaciis Sedegis mimRebis mimTiTebeli. Tu d=0, Sedegi 

inaxebaW-Si, Tu d=1, Sedegi inaxeba registrSi, romelic 

miTiTebulia brZanebaSi. gaCumebis mixedviT d=1. arcerTi 

sxva registri, garda imisa, rac gamoyenebulia 

operaciaSi, ar SeiZleba gamoyenebul iqnas mimRebad. 

firmuli asembleri meti TvalsaCinoebisaTvis  uSvebs 0 

da 1 mniSvnelobebis magivrad Sesabamisad w da f 

simboloebis gamoyenebas. 

label Wdis saxeli 

TOS Top Of Stack _ stekis mwvervali 

PC Pprogramuli mTvleli 

PCLA

T 

CH 

Pprogramuli mTvlelis ufrosi mniSvnelobebis 

registr-Camketi 

GIE wyvetebis globaluri akrZalva/daSvebis biti 

WDT WatchDog Timer _ moTvalTvale taimeri 

TO taimeris gadavsebis alam-biti 

PD Semcirebuli energomoxmarebis SLEEP reJimis alam-biti 

dest MmimRebi. registri W an sxva brZanebaSi miTiTebuli 

registri 
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[] DdasaSvebi mniSvnelobebi 

() SigTavsi 

→ mniSvnelobis gadacema 

<> bitis rigiTi nomeri 8-bitian registrSi, 0-dan 7-mde 

e “Tavis TavSi Seicavs mniSvnelobas” 

italic mniSvnelobebi an pirobebi, romlebsac gansazRvravs 

momxmarebeli 

 

kontroleris brZanebebis mTeli CamonaTvali moicavs baitur, bitur, literalur 

brZanebebs da gadasvlis brZanebebs. baituri brZanebebi moicaven brZanebis kods, registr-

wyaro “f”-is misamarTis mimTiTebels da mimRebis mimTiTebels “d”: 

13                        8  7  6                                 0 

OPOPCODE d f (registris misamarTi) 

 

magaliTad, 

MY             MYREG          EQU          0x1D 

                               . . . 

                               . . . 

                              ADDWF      MYREG, f 

am SemTxvevaSi, momxmareblis registri MYREG, romelic ganisazRvreba 1D 

misamarTis mixedviT, emateba akumulatoris SigTavss da Sedegi Tavsdeba registrSi 

MYREG. 

bituri brZanebebi cvlian an amowmeben konkretuli mocemuli bitis mniSvnelobas 

registrSi. sami “b” bitis saSualebiT brZanebaSi uTiTeben “f” registris  8 bitidan erT-

erTs: 

 

13                  10 9                   7 6                   0              

OPOPCODE d f (registris misamarTi) 

magaliTad, 

MY             MYREG         EQU          0x1D 

                               . . . 

                              CLRF              MYREG, f 

                               . . . 

                               BSF                MYREG, 5 
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am magaliTSi momxmareblis registri MYREG Tavdapirvelad sufTavdeba (yvela biti 

yendeba 0-Si) brZanebiT CLRF, Semdeg am registris mexuTe biti yendeba 1-Si brZanebiT 

BSF. 

     literaluri brZanebebi da gadasvlis brZanebebi moicaven brZanebis kods da 8- 

an 11-bitian konstantas “k”: 

13                              8 7                               0 

OPOPCODE k 

magaliTad, 

MY             MOVLW      0xBFh 

 

brZaneba MOVLW (MOV Literal to W) CatvirTavs akumulatorSi TeqvsmetTanrigian 

mniSvnelobas BFh. 

CALL da GOTO brZanebebisaTvis gamoiyeneba brZanebis sxva formati:  

 

13                              11 10                              0 

OPOPCODE k 

 

am SemTxvevaSi k aRniSnavs programuli misamarTis 11-bitian mniSvnelobas, romelic 

itvirTeba programul mTvlelSi brZanebis Sesrulebisas. asemblerul teqstSi gadasvlis 

misamarTi aRiniSneba WdiT, da k-s mniSvneloba gamoiTvleba asembleriT. 

brZanebebis umetesoba sruldeba erTi manqanuri ciklis ganmavlobaSi, gadasvlisa da 

qveprogramis gamoZaxebis brZanebebis garda, romlebic moiTxoven programuli mTvlelis 

mniSvnelobebis Secvlas. es brZanebebi sruldeba ori manqanuri ciklis ganmavlobaSi. erTi 

manqanuri cikli xangrZlivobiT udris taqturi generatoris rxevebis oTx periods. ase 

magaliTad, kvarculi generatoris standartuli 4mhc sixSiris dros manqanuri ciklis 

xangrZlivoba Seadgens 1mikrowams. gadasvlis brZanebebi sruldeba 2mwm-s ganmavlobaSi. 

programis calkeuli ubnebis Sesrulebis drois gamoTvlisas, romlebic 

gansakuTrebiT kritikulia drois mixedviT, unda gvaxsovdes, rom gadasvlis brZanebebi 

pirobis mixedviT sruldeba erTi an ori ciklis ganmavlobaSi, imisda mixedviT, sruldeba 

Tu ara piroba. magaliTad, Semdeg fragmentSi 

                               . . . 

                              BTFSC              MYREG, 5 

                              DECF                MYREG,  

                              ADDWF            MYREG, f 

                               . . . 
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brZaneba BTFSC(Bit Test F, Skip if Clear)amowmebs MYREG registris mexuTe bits da 

Tu es biti 1-is tolia, maSinve am brZanebis Semdeg sruldeba Semdegi, DECF MYREG. 

bitis testirebis brZaneba Sesrulebulia erTi manqanuri ciklis ganmavlobaSi. Tu 

MYREG registris mexuTe biti gasufTavebulia,  xdeba erT brZanebaze gadaxtoma 

ADDWF  MYREG brZanebaze.  am SemTxvevaSi bitis testirebis brZaneba sruldeba ori 

manqanuri ciklis ganmavlobaSi. Tu testirebis programebi mravaljer sruldeba ciklSi, 

maSin sxvadasxva pirobebisas SeiZleba dagrovdes mniSvnelovani  cdomilebebi programis 

fragmentis Sesrulebis mosalodneli drois gamoTvlaSi. 
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brZanebebis mokle CamonaTvali 

 

operandis 

mnemonika 

mnemonikis 

gaSifvra 

ciklebis 

raodenoba 

Secvladi 

registrebi 

SeniSvna 

Baituri operaciebi registrebTan 

ADDWF f, d 

ANDWF f, d 

CLRF f 

CLRW 

COMF f, d 

DECF f, d 

DECFSZ f, d 

INCF f, d 

INCFSZ f, d 

IORWF f,d 

MOVF f,d 

MOVWF f 

NOP 

RLF f, d 

RRF f, d 

SUBWF f, d 

SWAPF f, d 

XORWF f, d 

Add W and F 

AND W with F 

Clear F 

Clear W 

Complement F 

Decrement F 

Decrement F, Skip if Zero 

Increment F 

Increment F, Skip if Zero 

Inclusive OR W with F 

Move F 

Move W to F 

No Operation 

Rotate Left F through carry 

Rotate Right F through carry 

Subtract W from F 

Swap nibbles in F 

Exclusive OR W with F 

1 

1 

1 

1 

1 

1 

1(2) 

1 

1(2) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

C,DC,Z 

Z 

Z 

Z 

Z 

Z 

 

Z 

 

Z 

Z 

 

 

C 

C 

C,DC,Z 

 

Z 

1,2 

1,2 

2 

 

1,2 

1,2 

1,2,3 

1,2 

1,2,3 

1,2 

1,2 

 

 

1,2 

1,2 

1,2 

1,2 

1,2 

bituri operaciebi registrebTan 

BCF f, b 

BSF f, b 

BTFSC f, b 

BTFSS f, b 

Bit Clear F 

Bit Set F 

Bit Test F, Skip if Clear 

Bit Test F, Skip if Set 

1 

1 

1(2) 

1(2) 

 1,2 

1,2 

3 

3 

operaciebi literalebsa da gadasvlebTan 

ADDLW k 

ANDLW k 

CALL k 

CLRWDT 

GOTO k 

IORLW k 

Add Literal and W 

AND Literal with W 

Call subroutine 

Clear Watchdog Timer 

GO To address 

Inclusive OR Literal with W 

1 

1 

2 

1 

2 

1 

C,DC,Z 

Z 

 

TO,PD 

 

Z 
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MOVLW k 

RETFIE 

RETLW k 

RETURN 

SLEEP 

SUBLW k 

XORLW k 

Move Literal to W 

Return From Interrupt 

Return with Literal in W 

Return from subroutine 

Sleep into standby mode 

Subtract W from Literal 

Exclusive OR Literal with W 

1 

2 

2 

2 

1 

1 

1 

 

 

 

 

 

TO,PD 

C,DC,Z 

Z 

 

 

 

 

 

 

 

 

SeniSvna: 

1) roca xdeba Setana-gamotanis portebis wakiTxva-modifikacia-Cawera, 

yovelTvis xdeba gamosasvlelebze Zabvebis realuri mniSvnelobebis wakiTxva, imisada 

miuxedavad, rogor aris awyobili portis xazebi da ra aris Cawerili triger-saketSi. 

operacia sruldeba realur wakiTxul mniSvnelobebze da Sedegi Caiwereba saketSi. 

2) rodesac es instquqcia sruldeba registrze TMR0 da d=1, winaswari gamyofi 

Camoiyreba, Tu mierTebulia modulTan Timer0. 

3) Tu programuli mTvleli modificirdeba an pirobaze Semowmeba abrunebs WeSmarit 

Sedegs, instruqcia moiTxovs or manqanur cikls. Mmeore cikli sruldeba procesoris 

mier, rogorc NOP. 

 

instruqciebis aRweriloba 

ADDLW                                   Add Literal and W 

sintaqsi                                  [label] ADDLW k 

operandebi               0?k?255  

moqmedeba                (W) + k → (W)    

gavlena almebze          C, DC, Z 

aRweriloba             W samuSao registris SigTavsi emateba rvabitian     

konstantas k da Sedegi Tavsdeba registrSi W 

magaliTi                ADDLW 0x15 

 

ADDWF                                   Add W and F 

sintaqsi                                  [label] ADDWF f, d 

operandebi               0≤f≤127  

                                                  d∈[0,1] 

moqmedeba                 (W) +(f) → (dest) 
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gavlena almebze           C, DC, Z 

aRweriloba          W registris SigTavsi ikribeba f registris SigTavsTan da 

Sedegi Tavsdeba registrSi f, Tu d=1 da akumulatorSi W, Tu d=0. 0 da 1 mniSvnelobebis 

nacvlad, SeiZleba gamoviyenoT Sesabamisad simboloebi W da f. 

magaliTi                ADDWF MY_REG, 0 

 

ANDLW                                   AND Literal with W 

sintaqsi                                  [label] ANDLW k 

operandebi               0≤k≤255  

moqmedeba                (W).AND.(k) → (W) 

gavlena almebze           Z 

aRweriloba             W registris SigTavssa da rvabitian konstanta k-ze 

sruldeba operacia “logikuri da”. Sedegi Tavsdeba registrSi W  

magaliTi                ANDLW  0x3A 

 

ANDWF                                   AND W with F 

sintaqsi                                  [label] ANDWF f, d 

operandebi               0≤k≤127 

                                                 d∈[0,1] 

moqmedeba                (W).AND.(f) → (dest) 

gavlena almebze          Z 

aRweriloba           W da f registrebis SigTavsebs Soris sruldeba operacia 

“logikuri da”. Sedegi Tavsdeba registrSi f, Tu d=1 da registrSi W, Tu d=0. 0 da 1 

mniSvnelobebis nacvlad, SeiZleba gamoviyenoT Sesabamisad simboloebi W da f. 

 

magaliTi               ANDWF MY_REG, 1 

 

BCF                                        Bit Clear F 

sintaqsi                                  [label] BCF f, d 

operandebi               0≤k≤127 

                                                 0≤b≤7 

moqmedeba                 0 → (f<b>) 

gavlena almebze          ara 

aRweriloba             ayenebs “0”-Si b  nomer bits registrSi f. 
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magaliTi             BCF MY_REG, 3, dayendess “0”-Si nomer 3 bits     

registrSi MY_REG 

 . . . 

                                                BCF PORTA,4 ; dayendes 0-Si A portis RA4 xazi  

 

BSF                                        Bit Set F 

sintaqsi                                  [label] BSF f, d 

operandebi               0≤k≤127 

                                                 0≤b≤7 

moqmedeba                 0 → (f<b>) 

gavlena almebze          ara 

aRweriloba             ayenebs “1”-Si b  nomer bits registrSi f. 

magaliTi             BCF MY_REG, 3, dayendess “1”-Si nomer 3 bits     

registrSi MY_REG 

 . . . 

                                                BCF PORTA,4 ; dayendes 1-Si A portis RA4 xazi  

 

BTFSC                                     Bit Test F Skip if Clear  

sintaqsi                                  [label] BTFSC f, d 

operandebi               0≤k≤127 

                                                 0≤b≤7 

moqmedeba                skip next command if (f<b>)=0 

gavlena almebze          ara 

aRweriloba             Tu f registris b biti udris 1, sruldeba rigis mixedviT 

Semdegi Semdegi brZaneba. Tu f registris b biti udris 0, Semdegi brZaneba gamoitoveba da 

inkrementirdeba programuli mTvleli. am SemTxvevaSi Sesruleba ikavebs 2 manqanur 

cikls. 

magaliTi             BTFSC MY_REG, 2, vaxdenT 2 bitis testirebas    registrSi 

MY_REG 

                                               GOTO LABEL_ONE  ;Tu 1, gadasvla Wdeze LABEL_ONE 

 ADDWF MYREG           ; Tu 0, sruldeba Sekreba W-sTan 

 

BTFSS                                     Bit Test F Skip if Set 

sintaqsi                                  [label] BTFSS f, d 

operandebi               0≤k≤127 
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                                                 0≤b≤71 

gavlena almebze          ara 

aRweriloba             Tu f registris b biti udris 0, sruldeba rigis mixedviT 

Semdegi Semdegi brZaneba. Tu f registris b biti udris 1, Semdegi brZaneba gamoitoveba da 

inkrementirdeba programuli mTvleli. am SemTxvevaSi Sesruleba ikavebs 2 manqanur 

cikls. 

magaliTi             BTFSC MY_REG, 2, vaxdenT 2 bitis testirebas    registrSi 

MY_REG 

                                               GOTO LABEL_ONE  ;Tu 0, gadasvla Wdeze LABEL_ONE 

 ADDWF MYREG           ; Tu 1, sruldeba Sekreba W-sTan 

 

CALL                                     Call subroutine  

sintaqsi                                  [label] CALL k 

operandebi               0≤k≤2047 

moqmedeba                (PC) + 1 → TOS 

                                      k → PC <10:0> 

                                                 (PCLATCH<4:3>)  → (PC<12:11>) 

gavlena almebze          ara 

aRweriloba       Semdegi brZanebis misamarTi itvirTeba stekSi dabrunebis 

misamarTis saxiT. xdeba gadasvla qveprogramis misamarTze, romelic miTiTebulia 

konstantaSi k. asemblerSi konstantis nacvlad gamoiyeneba teqsturi Wde. 

magaliTi                CALL LOADER 

                                                . . .                      ; ZiriTadi programis teqsti 

                        . . .…   

                                                LOADER ...       ; qveprogramis teqsti  

                                                      . . . 

                                                      RETURN 

 

CLRF                                     Clear F 

sintaqsi                                  [label] CLRF f 

operandebi               0≤k≤127 

moqmedeba                00h → (f)           

                                                 1  → Z 

gavlena almebze          Z 

aRweriloba              f registris SigTavsi mTlianad sufTavdeba,  
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                        yendeba  STATUS registris Z alami. 

magaliTi                                CLRF MY_REG  

 

CLRWDT                               Clear WatchDog Timer 

sintaqsi                                  [label] CLRWDT 

operandebi               ara 

moqmedeba                00h → WDT           

0 → (winaswari gamyofi WDT) 

1 → TO 

1→ PD 

gavlena almebze          TO,  PD 

aRweriloba              Camoyris moTvalTvale taimers da  

                        asufTavebs winaswar gamyofs, Tu is  

                        mierTebulia moTvalTvale taimerTan. 

magaliTi                                CLRWDT 

 

COMF                                     Complement F 

sintaqsi                                  [label] COMF f, d 

operandebi               0≤k≤127 

                                                 d∈[0,1] 

moqmedeba                 (f) → (dest)        

gavlena almebze          Z 

aRweriloba              f registris SigTavsis inversia. Tu d=0,  

                        Sedegi narCundena W-Si, Tu d=1, Sedegi  

                        inaxeba registrSi f. 0 da 1 mniSvnelobebis 

                        nacvlad SeiZleba gamoviyenoT  

                        Sesabamisad simboloebi W da f. 

 

magaliTi                                COMF MY_REG ; MY_REG-is inversia, 

                                                 Sedegi W-Si 

 

DECF                                     Decrement F 

sintaqsi                                  [label] DECF f, d 

operandebi               0≤k≤127 

                                                 d∈[0,1] 
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moqmedeba                 (f) - 1→ (dest)        

gavlena almebze          Z 

aRweriloba              f registris SigTavss akldeba erTiani. Tu d=0,  

                        Sedegi inaxeba W-Si, Tu d=1, Sedegi  

                        inaxeba registrSi f. 0 da 1 mniSvnelobebis 

                        nacvlad SeiZleba gamoviyenoT  

                        Sesabamisad simboloebi W da f. 

 

magaliTi                                DECF MY_REG  

 

DECFSZ                                  Decrement F, Skip if Zero 

sintaqsi                                  [label] DECFSZ f, d 

operandebi               0≤k≤127 

                                                 d∈[0,1] 

moqmedeba                 (f) - 1→ (dest) 

      skip if result =0        

gavlena almebze          ara 

aRweriloba              f registris SigTavss akldeba erTiani. Tu d=0,  

                        Sedegi inaxeba W-Si, Tu d=1, Sedegi  

                        inaxeba registrSi f. 0 da 1 mniSvnelobebis 

                        nacvlad SeiZleba gamoviyenoT  

                        Sesabamisad simboloebi W da f. Tu Sedegi ar 

                        udris 0, sruldeba rigis mixedviT Semdegi brZaneba, Tu 

Sedegi udris 0, Semdegi brZaneba gamoitoveba, programuli mTvleli inkrementirdeba. am 

SemTxvevaSi Sesruleba ikavebs 2 manqanur cikls. 

 

magaliTi                                DECFSZ MY_REG, 0 

                                                GOTO REZ_ZERO ; gadasvla, Tu 0 

                                                . . . 

                         . 

                        . . . 

                                                REZ_ZERO . . . 

 

GOTO                                     Goto label (unconditional branch) 

sintaqsi                                  [label] GOTO f, d 
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operandebi               0≤k≤2047 

 moqmedeba                k → (PC<10:0>)  

                                                  (PCLATCH<4:3>) → (PC<12:11>)        

gavlena almebze          ara 

aRweriloba              upirobo gadasvla misamarTze k.  

                        asemblerSi konstantis nacvlad gamoiyeneba 

                        teqsturi Wde. 

 

magaliTi                                           GOTO NEW_ADDR 

                                                            . . . 

                                                            . . . 

                                                           NEW_ADDR . . . 

 

INCF                                      Increment F 

sintaqsi                                  [label] INCF f, d 

operandebi               0≤k≤127 

                                                 d∈[0,1] 

moqmedeba                 (f) + 1→ (dest)        

gavlena almebze          Z 

aRweriloba              f registris SigTavss emateba 1. Tu d=0,  

                        Sedegi inaxeba W-Si, Tu d=1, Sedegi  

                        inaxeba registrSi f. 0 da 1 mniSvnelobebis 

                        nacvlad SeiZleba gamoviyenoT  

                        Sesabamisad simboloebi W da f. 

 

magaliTi                                INCF MY_REG, 0  

 

INCFSZ                                  Increment F, Skip if Zero 

sintaqsi                                  [label] INCFSZ f, d 

operandebi               0≤k≤127 

                                                 d∈[0,1] 

moqmedeba                 (f) + 1→ (dest) 

      skip if result =0        

gavlena almebze          ara 

aRweriloba              f registris SigTavss emateba erTiani. Tu d=0,  
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                        Sedegi inaxeba W-Si, Tu d=1, Sedegi  

                        inaxeba registrSi f. 0 da 1 mniSvnelobebis 

                        nacvlad SeiZleba gamoviyenoT  

                        Sesabamisad simboloebi W da f. Tu Sedegi ar 

                        udris 0, sruldeba rigis mixedviT Semdegi brZaneba, Tu 

Sedegi udris 0, Semdegi brZaneba  

                        gamoitoveba, programuli mTvleli inkrementirdeba. am 

SemTxvevaSi Sesrulebs ikavebs 2 manqanur cikls. 

 

magaliTi                                         INCFSZ MY_REG, 0 

                                                           GOTO REZ_ZERO ; gadasvla, Tu 0 

                                                . . . 

                         . 

                        . . . 

                                                REZ_ZERO . . . 

 

IORLW                                   Inclusive OR Literal with W 

sintaqsi                                 [label] IORLW k 

operandebi               0≤k≤255  

moqmedeba                (W).OR.(k) → (W) 

gavlena almebze          Z 

aRweriloba             W registris SigTavssa da rvabitian konstanta k-ze 

sruldeba operacia “logikuri an”. Sedegi Tavsdeba registrSi W  

magaliTi                IORLW  0x15 

 

IORWF                                   Inclusive OR W with F 

sintaqsi                                  [label] IORWF f, d 

operandebi                0≤k≤127  

                                                 d∈[0,1] 

moqmedeba                  (W) .OR.(f) → (dest) 

gavlena almebze           Z 

aRweriloba               W registris SigTavssa da f registris  

                         SigTavss Soris sruldeba operacia  

                         “logikuri an”.  Tu d=0,  

                         Sedegi inaxeba W-Si, Tu d=1, Sedegi  
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                         inaxeba registrSi f. 0 da 1 mniSvnelobebis 

                         nacvlad SeiZleba gamoviyenoT Sesabamisad 

                         simboloebi W da f.  

 

magaliTi                 IORWF MY_REG, 0 

 

MOVLW                                 Mov Literal to W 

sintaqsi                                 [label] MOVLW k 

operandebi               0≤k≤255  

moqmedeba                 k → (W) 

gavlena almebze          ara 

aRweriloba           rvabitiani konstanta k Tavsdeba W registrSi.   Tu k–s 

mniSvneloba ar aris miTiTebuli, igi asemblerdeba, rogorc 0.   

 

magaliTi                MOVLW  0x15 

 

MOVF                                     Move F 

sintaqsi                                  [label] MOVF f, d 

operandebi                0≤k≤127  

                                                 d∈[0,1] 

moqmedeba                  (f) → (dest) 

gavlena almebze           Z 

aRweriloba               mniSvneloba f registridan gadaitaneba 

                         mimRebSi, romelic ganisazRvreba mniSvnelobiT 

                         d. TuU d=0, Sedegi inaxeba W-Si, Tu d=1, Sedegi  

                         inaxeba registrSi f. 0 da 1 mniSvnelobebis 

                         nacvlad SeiZleba gamoviyenoT Sesabamisad 

                         simboloebi W da f. mniSvneloba d=1 gamoiyeneba 

                          f registris SigTavsis nulze testirebisaTvis, 

                         ramdenadac am SemTxvevaSi registris SigTavsi 

                         ar icvleba, magram alami Z dayendeba 

                         registris mniSvnelobis Sesabamisad.  

 

magaliTi                                  MOVF MY_REG, 0    ; MY_REG-is  

                         SigTavsis gadatana W –Si. 
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                                                  MOVF MY_REG, 1    ; MY_REG-is  

                         SigTavsis testireba. 

 

MOVWF                                  Move W to F 

sintaqsi                                 [label] MOVWF   f 

operandebi               0≤k≤127  

moqmedeba                (W) → (f) 

gavlena almebze          ara 

aRweriloba              W registris SigTavsi gadaitaneba registrSi F 

  

magaliTi                MOVWF MY_REG 

 

NOP                                        No Operation 

sintaqsi                                 [label] NOP  

operandebi               ara 

moqmedeba                ara  

gavlena almebze          ara 

aRweriloba             procesoris ariTmetikul-logikuri mowyobiloba ar 

asrulebs aranair operacias. taqturi sixSiris oTxi taqtis Semdeg (erTi manqanuri 

cikli) procesori gadadis Semdegi operaciis Sesrulebaze. 

  

magaliTi                NOP 

 

RETFIE                                  Return From Interrupt 

sintaqsi                                 [label] RETFIE  

operandebi               ara 

moqmedeba                (TOS) → (PC) 

                                               1 → GIE 

gavlena almebze          ara 

aRweriloba             dabruneba  wyvetis  damuSavebis  qveprogramidan. 

dabrunebis misamarTi CaitvirTeba programul mTvlelSi. wyvetebis globaluri marTvis 

biti  GIE yendeba 1-Si. 

  

magaliTi                RETFIE  
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RETLF                                  Return with Literal in W 

sintaqsi                                 [label] RETLW  k 

operandebi               0≤k≤255 

moqmedeba                (k) → (W) 

                                               (TOS) → (PC) 

gavlena almebze          ara 

aRweriloba              dabruneba qveprogramidan konstantiT 

                        akumulatorSi. registrSi W CaitvirTeba rvabitiani 

literali k. programul mTvlelSi CaitvirTeba dabrunebis misamarTi stekidan. 

 

magaliTi                RETLW  0xFE 

 

RETURN                                 Return from subroutine 

sintaqsi                                 [label] RETURN 

operandebi               ara 

moqmedeba                (TOS) → (PC) 

gavlena almebze          ara 

aRweriloba             dabruneba  qveprogramidan. dabrunebis misamarTi 

CaitvirTeba programul mTvlelSi stekidan. 

  

magaliTi                RETURN 

 

RLF                                        Rotate Left F through carry 

sintaqsi                                  [label] RLF f, d 

operandebi                0≤k≤127  

                                                 d∈[0,1] 

moqmedeba                      ←(C) ← (register) ← 

                                                        ↓ ⎯⎯⎯⎯⎯⎯⎯→↑ 

gavlena almebze           C 

aRweriloba               f registris SigTavsi bitebis mixedviT 

                         iZvris marcxniv gadatanis C almis gavliT. 

                         Tu d=0, Sedegi inaxeba W-Si, Tu d=1, Sedegi  

                         inaxeba registrSi f. 0 da 1 mniSvnelobebis 

                         nacvlad SeiZleba gamoviyenoT Sesabamisad 

                         simboloebi W da f.  
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magaliTi                 RLF MY_REG, 0 

 

RRF                                        Rotate Right F through carry 

sintaqsi                                  [label] RRF f, d 

operandebi                0≤k≤127  

                                                 d∈[0,1] 

moqmedeba                      → (C) → (register) → 

                                                         ↑←⎯⎯⎯⎯⎯⎯⎯ ↓ 

gavlena almebze           C 

aRweriloba               f registris SigTavsi bitebis mixedviT 

                         iZvris marjvniv gadatanis C almis gavliT. 

                         Tu d=0, Sedegi inaxeba W-Si, Tu d=1, Sedegi  

                         inaxeba registrSi f. 0 da 1 mniSvnelobebis 

                         nacvlad SeiZleba gamoviyenoT Sesabamisad 

                         simboloebi W da f.  

 

magaliTi                 RRF MY_REG, 0 

 

SUBLW                                   Subtract W from Literal 

sintaqsi                                  [label] SUBLW k 

operandebi                0≤k≤255  

moqmedeba                 k – (W) → (W)                                                               

gavlena almebze           C, DC, Z 

aRweriloba               W registris SigTavsi akldeba 

                         rvabitian literals k. 

                         Sedegi Tavsdeba registrSi W.        

 

magaliTebi           SUBLW 0x02; 2  konstantas unda gamoakldes W registris 

SigTavsi. 

magaliTi 1. Sesrulebamde W=0x01, C=?, Z=? 

Sesrulebis Semdeg W=0x01, C=1, Z=0 

-Sedegi dadebiTia. 

 

magaliTi 2. Sesrulebamde W=0x02, C=?, Z=? 
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Sesrulebis Semdeg W=0x00, C=1, Z=1 

-Sedegi nulis tolia. 

 

magaliTi 3. Sesrulebamde W=0x03, C=?, Z=? 

Sesrulebis Semdeg W=0xFF, C=0, Z=0 

-Sedegi uaryofiTia. 

 

SUBWF                                   Subtract W from F 

sintaqsi                                  [label] SUBWF f, d 

operandebi                0≤k≤127 

                                      d∈[0,1]  

moqmedeba                 (f ) – (W) → (dest)                                                               

gavlena almebze           C, DC, Z 

aRweriloba               W registris SigTavsi akldeba f  

                                                   registris mniSvnelobas. 

                         Tu d=0, Sedegi inaxeba W-Si, Tu d=1, Sedegi  

                         inaxeba registrSi f. 0 da 1 mniSvnelobebis 

                         nacvlad SeiZleba gamoviyenoT Sesabamisad 

                         simboloebi W da f.  

 

magaliTebi               SUBWF MY_REG, 1 

 

                                                magaliTi 1. Sesrulebamde MY_REG =3, W=2, C=?, Z=? 

                        Sesrulebis Semdeg MY_REG =1, W=2, C=1, Z=0 

-Sedegi dadebiTia. 

 

magaliTi 2. Sesrulebamde MY_REG=2, W=2, C=?, Z=? 

                        Sesrulebis Semdeg MY_REG =0, W=2, C=1, Z=1 

-Sedegi nulis tolia. 

 

magaliTi 3. Sesrulebamde MY_REG=1, W=2, C=?, Z=? 

                        Sesrulebis Semdeg MY_REG =0xFF, W=2, C=0, Z=0 

-Sedegi uaryofiTia. 
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SLEEP                                    SLEEP into standby mode 

sintaqsi                                  [label] SLEEP 

operandebi               ara 

moqmedeba                00h → (WDT)           

0→ (WDT prescaler) 

1 → TO 

1→ PD 

gavlena almebze          TO,  PD 

aRweriloba             gadayavs procesori energodamzog reJimSi 

                       SLEEP da aCerebs taqtur generators  

 

magaliTi                                SLEEP 

 

SWAPF                                 Swap nibbles in F 

sintaqsi                                  [label] SWAPF f, d 

operandebi                0≤k≤127  

                                                 d∈[0,1] 

moqmedeba                 (f<3:0>) → (dest<7:4>)  

                         (f<7:4>) → (dest<3:0>) 

gavlena almebze           ara 

aRweriloba               f registris ufrosi da umcrosi naxevarbaitebi  

                         adgils cvlian. Sedegi Seitaneba mimRebSi, 

                         romelic ganisazRvreba mniSvnelobiT d. TuU  

                         d=0, Sedegi inaxeba W-Si, Tu d=1, Sedegi  

                         inaxeba registrSi f. 0 da 1 mniSvnelobebis 

                         nacvlad SeiZleba gamoviyenoT Sesabamisad 

                         simboloebi W da f.  

 

magaliTi                 RLF MY_REG, 0 

 

 

 

XORLW                                   Exclusive OR Literal with W 

sintaqsi                                  [label] XORLW k 

operandebi                0≤k≤255  
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moqmedeba                  (W) .XOR.k → (W) 

gavlena almebze           Z 

aRweriloba               W registris SigTavssa da  

                         rvaTanrigian konstanta k-s  

                         Soris sruldeba operacia  

                         “gamomricxavi an”.  Sedegi Tavsdeba 

                         registrSi W.  

 

magaliTi                 XORLW 0xCB 

 

XORWF                                   Exclusive OR W with F 

sintaqsi                                  [label] XORWF f, d 

operandebi                0≤k≤127 

                                                  d∈[0,1] 

moqmedeba                  (W) .XOR.(f) → (dest) 

gavlena almebze           Z 

aRweriloba               W da f registrebis SigTavsebze sruldeba  

                         operacia “gamomricxavi an”.  Tu d=0,  

                         Sedegi inaxeba W-Si, Tu d=1, Sedegi inaxeba  

                         registrSi f. 0 da 1 mniSvnelobebis 

                         nacvlad SeiZleba gamoviyenoT Sesabamisad 

                         simboloebi W da f.  

 

magaliTi                 XORWF MY_REG, 0 

 

Semdegi ori brZaneba OPTION da TRIS jer ar gamoiyeneba kontrolerebSi PIC16Fxx 

da maTi momsaxureba xdeba asembleris mier gamafrTxilebeli Setyobinebis gacemiT. magram 

firma Microchip®–is Semdgom namuSevrebSi maTi gamoyeneba ar moxdeba. “zemoT” 

SeTavsebadobis uzrunvelsayofad kontrolerebis SedarebiT Semdgom  versiebTan ar unda 

iqnes gamoyenebuli es brZanebebi sakuTar programebSi. Aadre dawerili programebis 

gadasatanad da mza biblioTekebis gamosayeneblad aucilebelia Semowmdes maTi teqsti da 

Seicvalos brZanebebi OPTION da TRIS brZanebebis eqvivalenturi TanmimdevrobiT, 

konteqstTan SesabamisobaSi. 
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OPTION                                 Load Option Register 

sintaqsi                                 [label] OPTION 

operandebi               ara 

moqmedeba                (W) → OPTION  register   

gavlena almebze          ara 

aRweriloba             W registris SigTavsi  CaitvirTeba registrSi OPTION. 

instruqcia daxmarebas  gagviwevs   kodebis SeqmnisaTvis, romlebic Tavsebadia 

kontrolerebTan PIC16C5X. vinaidan OPTION registri misawvdomia wakiTxvisa da 

CawerisaTvis, SesaZlebelia misi pirdapiri adresacia. 

 

 

TRIS                                       Load TRIS Register 

sintaqsi                                 [label] TRIS   f 

operandebi               5≤k≤7  

moqmedeba                (W) → TRIS  register  f  

gavlena almebze          ara 

aRweriloba          instruqcia   daxmarebas  gagviwevs   kodebis SeqmnisaTvis, 

romlebic Tavsebadia kontrolerebTan PIC16C5X. vinaidan TRIS registrebi misawvdomia 

wakiTxvisa da CawerisaTvis, SesaZlebelia maTi pirdapiri adresacia. 

 

 


