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                                                                       Sesavali 

Tanamedrove  mikroeleqtronika  Znelad  warmosadgenia  iseTi  mniSvnelovani  

Semadgenlis  gareSe,  rogoric  aris  mikrokontroleri.  Bbolo  dros  Cven  

SeveCvieT  xvadasxva  eleqtronul  damxmare  mowyobilobebs  da  xSirad  arc  ki  

viciT,  rom  bevr  aseT  mowyobilobaSi  muSaobs  mikrokontroleri. 

Mmikrokontroleruli  teqnologiebi  metad  efeqtiuria.  Mmowyobiloba, 

romelic  adre  awyobili  iyo  tradiciul  elementebze,  SemdgomSi  agebuli  

mikrokontrolerebis  gamoyenebiT, aris  gacilebiT  martivi.  igi  ar  moiTxovs  

regulirebas  da  zomiTac  mcirea. 

Aamis  garda,  mikrokontrolerebis  gamoyenebiT  iqmneba praqtikulad  farTo  

SesaZleblobebi  axali  samomxmareblo  funqciebis  da  SesaZleblobebis  

damatebisaTvis  ukve  arsebul  mowyobilobisaTvis.    sakmarisia  mxolod  

programis  Secvla. 

Mmikroprocesorebi  gamoiyenebian  bevr  eleqtronul  mowyobilobebSi,  

romliTac  Cven  vsargeblobT  yoveldRiur  saqmianobaSi: Tanamedrove  televizori  

warmoudgenelia  mikrokontroleris  gareSe, Tanamedrove  saaTi  faqtiurad  

warmoadgens  specializebul  mikrokontrolers,  

Mmobiluri  telefoni  xom  miniatiuruli  kompiuteria.  Tanamedrove  

mikrotalRuri  Rumeli, sarecxi  manqana, lazeruli  diskis  damkvreli,  

kalkuliatori. Yyvela  am  mowyobilobebSi  muSaoben  mikrokontrolerebi.  

Mmikrokontrolerebi  gamoiyenebian  sayofacxovrebo  xelsawyoebSi  da  rTul  

samrewvelo  danadgarebSi.  E 

eleqtronuli  mowyobilobebis  damuSaveba  mikrokontrolerebis  gamoyenebiT 

moiTxovs  maTi  muSaobis  principis  codnas  da  rac  mTavaria  mmarTveli 

programis  Sedgenas.  Pprogramis  gareSe  mikroprocesori  warmoadgens  ubralod  

plastmasis  korpuss.  Tu  ar  gagaCniaT saWiro  codna  SegiZliaT  mimarToT 

wignis  boloSi  miTiTebul  literaturas. 

winamdebare meTodur  miTiTeba  exeba  laboratoriuli  samuSaoebis  

Sesrulebis  aRweras,  romelic  iTvaliswinebs  studentis  mier  davalebis  

Sesabamis  sqemis  awyobas, mis  daprogramirebas saxelmZRvaneloSi moyvanili 

nimuSebis  gamoyenebiT  da  Seqmnili  sistemis  moSaobaze  dakvirvebas. 

Llaboratoriuli  stendi warmoadgens  platas,  romlis  birTvi  aris  Atmel   

firmis,  amJamad  popularuli,  mikrokontrolerebis AVR ojaxis  warmomadgeneli  

Atmega  128.  stendze  agreTve  moTavsebulia  sxvadasxva  periferiuli  mowyobiloba:  

analogur-cifruli  gardamsaxi,  realuri  drois  saaTi,  temperaturis  sensori, 

teqsturi  da  grafikuli  displei,  sensoruli  ekrani, fleS-diski,  Suqdiodebi 

da klaviatura.  mikroprocesorTan  stendze  arsebuli  mowyobilobebis  mierTeba   

xdeba  gadamrTvelebis  saSualebiT,  xolo stendTan  raime  gare  sqemebis  

dakavSireba standartuli interfeisebiT.  

warmodgenili  meToduri  miTiTeba  Sesdgeba  sami  Tavisagan. Ppirveli  Tavi 

Seicavs  stendis  aRweras.  Gganxilulia  misi  Semadgeneli  elementebi  da  
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mikrokontrolerTan  maTi  mierTebis  saSualebebi. Mmeore  YTavi  eZRvneba  

programis gawyobas  da  kompiliatorTan  muSaobas. laboratoriul  samuSaos  

Sesrulebis  dros  gamoiyeneba  programuli  garemo  MicroC  PRO  for  AVR,  romelic  

Seqmnilia  AVR  ojaxis  mikrokontrolerebisaTvis  C  enaze  dawerili  programebis  

kompilirebisaTvis. Mmesame  Tavi  Sesdgeba  laboratoriuli  davalebebisagan. 

TviTeuli  davaleba  iTvaliswinebs moswavlis  mier  konkretuli  sistemis  

awyobas  mikrokontrolerTan  Sesabamisi  mowyobilobebis  mierTebiT   da  

mikrokontrolerisTvis  programis  Sedgenas. Yyovel  davalebaSi  naCvenebia 

gadamrTvelebis mdgomareoba aRniSnuli  kavSirebis  Sesaqmnelad.  TiToeul  

davalebas   Tan  axlavs  sailustracio  programa, romelic  gviCvenebs  Sesabamisi  

mowyobilobis  mikrokontrolerTan urTierTobis  SesaZleblobebs.  am  programebis  

safuZvelze  students  gauadvildeba Seqmnas  axali  programebi  davalebis  

mixedviT.  

Cveni  rwmeniT  warmodgenili  laboratoriuli  samuSaoebi  daexmareba  

Sesabamisi  specialobis  studentebs  praqtikuli  gamocdilebis  miRebaSi 

mikroprocesoruli  sistemebis  dagegmarebaSi  da  SeqmnaSi.    
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    L                 Tavi1 

1.1.  laboratoriuli  stendis  aRwera 

Llaboratoriuli  stendi  warmoadgens  platas,  romelzec  moTavsebulia 

mikrokontroleri  da  masTan    dakavSirebuli  sxvadasxva  daniSnulebis 

komponenti,  romlebic  naCvenebia  sur.1.1-ze.  

 

 

  

                            sur.1.1 

1. CaSenebuli programatori,  romlis saSualebiT  sruldeba  mikrokontrolerSi  

P   programis  Cawera.  

2. gasarTi,  romliTac  platas  SeiZleba  miuerTdes  gare  progra- matori.  

3. reguliatori  acg-s  Sesasvlelze Zabvis  cvlilebisaTvis  .  

1 

2 3 4 5 6 7 8 

9 

10 

11 

12 13 14 15 
16 

17 

18 

19 

20 
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4. USB  gasarTi. 

5. RS 232  mimdevrobiTi  interfeisis  gasarTebi. 

6. realuri  drois  taimeri. 

7. centraluri  procesoris  platis gasarTi. 

8. gadamrTvelebi  momWimavi winaaRmdegobis  mierTebisaTvis  portebis  

gamosasvlelebze. 

9. Pportebis  gamosasvlelebi gare  mowyobilobebis  mierTebisaTvis. 

10. gadamrTvelebi centralur  procesorTan  plataze  arsebuli  modulebis  

mierTebisaTvis. 

11. Sayrdeni  Zabvis  wyaro. 

12. sensoruli  ekranis  konrtoleri. 

13. Ggrafikuli  displei. 

14. Mmexsiereba  EEPROM. 

15. Kklaviatura  cifruli  informaciis  SeyvanisaTvis  mikrokontro- lerSi. 

16. Gganulebis  Rilaki. 

17. FfleS  diskis (MMC)  Casadebi  bude. 

18. Kkvebis  wyaros  CamrTveli. 

19. indikatori  Suqdiodebze. 

20. teqsturi displei. 

1.2.Llaboratoriuli  stendis  CarTva  da  masTan  muSaobis  

dawyeba  

stendTan  muSaobisaTvis  igi  unda  miuerToT  personalur kompiuters USB  gasarTis  

saSualebiT (sur.1.2)  da  CavrToT  kvebis wyaro Rilakis gadarTviT (sur.1.3) 

       kvebis  wyaros  

USB  kabelis  mierTeba                                   CamrTveli 

       sur.1.2                        sur.1.3 

cxadia, winaswar  personalur  kompiuterSi  unda  CatvirTuli  iyos  

kompiliatori,  romlis  saSualebiT  moxdeba  mikroprocesorSi  Casaweri  programis  

translireba  da  USB  saltiT  Semdeg  mikroprocesorSi  misi gakerva  
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1.3. mikrokontroleris  dakavSireba  stendTan 

Mmikrokontroleri  (stendze  gamoyenebulia  AVR   ojaxis  mikrokontroleri  

Atmega 128)  moTavsebulia  kartaze, romelic  idgmeba  stendis  plataze  mirCilul  

gasarTSi (ix. sur. 1.4-1.6). gasarTis kontaqtebi  ukavSirdebian  plataze  moTavsebul  

sxvadasxva  sqemebs.   

 

 

        centraluri  procesoris  karta 

                  sur.1.5 

 

Mmikrokontroleris         gasarTSi procesoris kartis  Cayeneba   
Kkartis  gasarTi 

      sur.1.4 sur.1.6 

 

1.4.  programatoris  gamoyeneba 

Pprogramatori  warmoadgens  aucilebel  instruments  mikrokontro- lerebTan  

muSaobis  dros. BIGAVR6  laboratoriul  stends  gaaCnia CaSenebuli  

programatori  AVRprog,  romelic  anxorcielebs  interfeiss  mikrokontrolersa  

da  personalur  kompiuters  Soris. personalur  kompiuterSi C enaze  dawerili 

programa  gardaiqmneba  kompiliatoris mier  Hex-failad  da  miewodeba  USB  

saltiT  programators,  romelic  Tavis  mxriv  Cawers  mas  mikroprocesoris  
programis  mexsierebaSi. sur.1.7-1.8-ze  naCvenebia  programatoris  mdebareoba  

pltaze  da  misi gasarTi. 
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 sur.1.7 

 

       USB  gasarTis  wina  xedi 

           sur.1.8. 

SesaZlebelia  gamoyenebuli  iyos  gare  programatori,  romelic  uerTdeba  

platas  specialuri  gasarTis  saSualebiT.  aseT  SemTxvevaSi  zemoT  naCvenebi 

jamperi  J21  unda  davayenoT  EXTERNAL  poziciaSi  (winaaRmdeg  SemTxvevaSi  

poziciaSi  ON-BOARD. sur.1.9-1.10-ze   naCvenebia gasarTi gare  programatoris  

mierTebisaTvis  da  jamperis  mdgomareoba  sxvadasxva  programatori  gamoyenebis  

SemTxvevaSi.  

 

 

 

 

 

              M                    
                   sur. 1.9                    

USB  

gasarT

i 

programator

i 
gadamrTveli  (jamperi) J21  
CaSenabuli  an  gare  

programatoris  dayenebisaTvis 

    gare  programatoris  gasarTi 
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                           sur.1.10 

 

1.5. EEPROM  mexsierebasTan  muSaoba 

Pplataze  aris  damontaJebuli  gare  mudmivi  mexsiereba  EEPROM  1kbiti  

tevadobiT  (mikrokontrolers aqvs  agreTve  CaSenebuli EEPROM), romelic  

mikrokontrolerTan  komunikaciisTvis  iyenebs  I2C  interfeiss  PD0 daPD1  an  PE4  

da PE5  portebis gamomyvanebis  saSualebiT. aRniSnuli  kontaqtebis 

dasakavSireblad  EEPROM  integraluri  sqemis  SesasvlelebTan  gdamrTvelebis 

SW14  paketSi  5 da  7  an  6  da  8  gadamrTvelebi  unda  gadavrToT  ON  

poziciaSi.  sur. 1.11  mocemulia  EEPROM  integraluri  sqemis  mdebareoba  

plataze  da  misi  mierTebis  sqema  mikrokontro- lerTan.   

  

 

 

 sur.1.11 

Mmdgomareoba  gare  programatoris  

mierTebis  SemTxvevaSi 

mdgomareoba CaSenebuli  programatoris  

mierTebis  SemTxvevaSi 
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1.6.  kvebis  wyaro 

BIGAVR6  plataze  SeiZleba  gamoyenebuli  iyos  oridan  erT-erTi  kvebis  
wyaro: 

1. +5v  USB  programirebis  kabelidan; 
2. Gare  kvebis  wyarodan  calke  gasarTis  saSualebiT,  romelic  

damontaJebulia  plataze. 
gadarTva  erTi  kvebis  wyarodan  meoreze  sruldeba J14  gadamrTvelis  

saSualebiT:  Tu  plataze  gamoiyeneba  kveba  USB  interfeisidan, maSin  
gadamrTveli  yendeba  USB  poziciaSi,  rodesac  gamoyenebulia  gare  kvebis  wyaro 
gadamrTveli  unda  iyos  EXT  poziciaSi. sur.1.12 naCvenebia kvebis  blokis  
mdebareoba  plataze.   

 

Ggare  kvebis  gasarTi 

            kvebis  CarTvis  indikatori      

                        

                               sur.1.12 

 

1.7. RS-232 mimdevrobiTi interfeisi 

USART (universaluri  sinqronul/asinqronuli mimReb/gadamcemi)  aris  erT-

erTi yvelaze  gavrcelebuli  saSualeba  monacemTa  gacvlisaTvis  personalur  

kompiutersa da  gare  mowyobilobas  Soris. kavSiri  kompiutersa  da  stendze  

arsebul  mikrokontrolerSi  CaSenebul  or USART  moduls  Soris  xorcieldeba  

9-kontaqtiani  RS-232  gasarTis  saSualebiT. stendis  plataze  dayenebulia  ori  

RS-232  gasarTi  - RS-232A  da  RS-232B  , romlebic  dakavSirebuli  arian 

mikrokontroleris orive  UUSART  modulis  gamosasvlelebTan  RX232A ( 

gamosasvleli PE0) da TX232A (gamosasvleli  PE1) –USART0-Tan, RX232B  

(gamosasvleli PD2)  da TX232B (gamosasvleli PD3)  Sesabamisad.  aRniSnuli  

gamosasvlelebis mierTeba  gasarTis  kontaqtebTan  sruldeba  SW13  

gadamrTvelebis  saSualebiT.  mikrokontroleris  gamomyvanebi  warmodgenil  

SeerTebaSi aRiniSnebian,  rogorc  RX- monacemebis  miRebis  xazi  da  TX- 

monacemebis  gacemis  xazi. interfeisiT  gadacemis  siCqare  aris  115 kb/w. sur.1.13-

GgadamrTveli  

        J14 
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ze naCvenebia  plataze  RS-232  gasarTebis  ganlageba, sur.1.14-ze  gasarTebis 

miertebis  sqema  mikrokontrolerTan.  

 

 

 RS-232  interfeisis  gasarTi 

 

 sur.1.13 

 

 sur.1.14 

1.8. analogur-cifruli  gardamsaxi  (acg) 

Aacg  gamoiyeneba  analoguri  signalis (Zabvis) gardasaxvisaTvis  cifrul  

formatSi, igi  Sedis  mikrokontroleris  SemadgenlobaSi.  gardasasaxi  

Zabva,romelic   mas  miewodeba  mikrokontroleris  erT-erT  Sesasvlelze  

gardaisaxeba  10 Tanriga  orobiT  kodad.  Llaboratoriul  stendze acg-s  

muSaobis  demonstrirebis  mizniT mis  Sesasvlelze  mierTebulia  potenciometri  

P5, romliTac  SesaZlebelia  Semavali  Zabvis mniSnelobis cvla  0-dan  5v-is  
farglebSi.  potenciometri  SeiZleba  miuerTdes  sxvadasxva  Sesasvlelebs.  
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stendze  gaTvaliswinebulia  PF0,PF1,PF2,PF3  Tan  mierTeba. TviToeul  

SesasvlelTan  mierTeba  xorcieldeba  J15  gadamrTvelebis  (jamperebis)  

saSualebiT.  sur.1.15-ze  naCvenebia  potenciometris  mdebareoba  plataze,  xolo  

sur.1.16-ze potenciometris  mierTebis  sqema.  

 

 sur. 1.15. 

 

 

 sur.1.16 

 

1.9.  temperaturis  gadamwodi (sensori)  DS1820 

DS1820  temperaturis  sensori  zomavs  garemos  temperaturas  -55dan 1250mde  

SualedSi. igi  warmoadgen integralur  sqemas,  romelSic  sruldeba  analoguri  

signalis  gadasaxva  9-Tanriga  orobiT  kodad.  kavSiri  mikrokontrolerTan  

sruldeba  1-Wire  protokoliT  erTi  gamtaris  saSualebiT, romliTac  igi  

uerTdeba  mikrokontroleris  erT-erT  gamomyvans. stendze  am  mizniT  

gamoiyeneba mikrokontroleris  PB0  an  PG0  gamomyvani.  maTi  mierTeba  sensorTan 

xdeba  SW14  gadamrTvelebidan  1  an  2  gadamrTvelis  dayenebiT  ON  poziciaSi.  

J15  jamperi 

potenciometri 
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sur.1.17-ze  naCvenebia  sensoris  mdebareoba  stendze,  sur.1.18-ze - 

mikrokontrolerTan  misi  mierTebis  sqema  .   

 

                           sur.1.17 

 

 

 sur.1.18 

 

1.10  realuri  drois  saaTi  (RTC) 

  rodesac  mikrokontroleris  mier  Sesrulebuli  amocanidan  gamomdinare,  

mas  uxdeba  realur  drois  reJimSi  muSaoba, SesaZlebelia  gamoyenebuli  iyos  

gare  realuri  drois  saaTi,  romelic  warmoadgens  integralur  sqemas  

DS1307. mis ZiriTad  Tvisebeba:  

 informaciis  warmodgena mimdinare wamebis,  wuTebis, saaTis, dReebis, kviris  

dReebis, wlis  Sesaxeb. TariRSi Sesworebis  Setana  nakiani  wlis  SemTxvevaSi; 

 mikrokontrolerTan  kavSirs  anxorcielebs  I
2
C  interfeisis  saSualebiT; 

 kvebis  wyaros  avtomaturi  kontroli.  Mmisi wyarodan gamorTvis  SemTxvevaSi 

akumuliatorTan  mierTeba; 

sqemis  gamosasvlelebi  ukavSirdebian  mikrokontroleris  PD0,PD1 daPD3 

gamsasvlelebs  an  PE4,PE5,PE6  gamosasvlelebs  SW14  da  SW15  gadamrTvelebis  

saSualebiT. sur.1.19  naCvenebia  realuri  drois  saaTis mdebareoba  plataze, 

xolo  sur.1.20_ze - misi  mierTebis  sqema  mikrokontrolerTan.     
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                            sur.1.19 

 

 

 sur.1.20 

 

1.11  Suqdiodebi  (LED) 

Mmikrokontroleris  gamosasvlelebis  mdgomareobis  indikaciisaTvis stendis  

plataze gamoyvanilia  86  Suqdiodi.  TviToeuli  Suqdiodi mierTebulia  portis  

erT  gamomyvanze  da  asaxavs  am  gamomyvanis  mdgomareobas:  Tu  raime  

gamomyvanze  aris  logikuri  1  (maRali  potenciali),  Suqdiodi  anTia, 

gamomyvanze  0-is arsebobis  dros (dabali  potenciali) – Suqdiodi  Camqralia. 

Pplataze  gamoyvanil Suqdiodebis  matricaSi  TviTeuli sveti  Seesabameba  raime  

portis  gamomyvanebs Tanrigebis  nomrebis  zrdiT  zevidan  qveviT  ( TvToeul  

Suqdiods aqvs   warwera). raime  porti  Suqdiodebis  gaaqtiurebisaTvis  SW12  

gadamrTvelebidan  Sesabamisi  gadamrTveli  unda  gadavrToT  ON  mdgomareobaSi.  

sur.1.21-ze  naCvenebia  Suqdiodebis  mdebareoba  stendze. sur.1.22-ze  Suqdiodebis  

mierTeba  mikrokontroleris gamomyvanebTan.     

3v  akumuliatori  sqemis  

kvebisaTvis, rodesac  gare  

kveba  gamorTulia 

Kkvarculi  rezonatori, 

sqemis  taqtirebisaTvis 
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                        sur.1.21 

 

 

 

                                sur.1.22 

 

1.12. dasaWeri Rilakebi 

stendze  gamoyvanilia  Rilakebi, romlis  saSualebiT  SegviZlia  SevcvaloT  

mikrokontroleris gamomyvanis logikuri  mdgomareoba.  Yyovel  gamomyvanze  

mierTebulia  erTi  Rilaki. Rilakis aSvebuli  mdgomareobis  dros  Sesabamis 

gamomyvanze  dgeba  1,  daWeril  mdgomareobaSi – 0. stendze  moTavsebul  

Suqdiodebi 
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Rilakebis  matricaze  Yyoveli  striqoni  Seesabameba  romelime  portis  

gamomyvanebs  mcire  nomris  Tanrigidan  didi  nomris  Tanrigamde  

marjvnidan  marcxniv. raime  portis Rilakebis  gaaqtiureba sruldeba  J12  

jamperis gadarTviT  Vcc (kvebis  wyaros  Zabva)  mdgomareobaSi.  sur.1.23-ze 

naCvenebia  Rilakebis  ganlageba  stendze. sur.1.24-ze  -  mikrokontrolerTan  

mierTebis  sqema. 

 

                          sur.1.23 

 

P                       

                             sur.1.24 

1.13  teqsturi  displei 

stendze  moTavsebulia  gasarTi  2x16  LCD  teqsturi  displeisaTvis.  

aRniSnuli  gasarTi  dakavSrebulia  mikrokontrolerTan  PC   portis  

gamomyvanebiT.  P4  potenciometri  gamoiyeneba  displeis  kontrastis  

regulirebisTvis.  SW15  gadamrTvelebidan  me-8   gadamrTveli  emsaxureba  

displeis  feris  CarTva / gamorTvas.  simboloebis  gadacema  xdeba 4-bitian  



17 
 

reJimSi.  teqstis  gamoyvana  sruldeba  or  striqonad.  TviTeuli  striqoni  

Seicavs 16  simbolos 7x5  piqselis  zomiT.  sur.1.25-ze  naCvenebia  displeis  

mdebareoba  stendze, sur.1.26-ze  displeis  mikrokontrolerTan  mierTebis  sqema.    

   

        teqsturi  displeis  gasarTi       teqsturi  displei    kontrastis 

 potenciometri 

                             sur.1.25 

 

                                   sur.1.26 

 

1.14. grafikuli  displei  (GLCD) 

128x64  grafikuli  LCD  displei  gankuTvnilia mikrokontroleridan 

grafikuli  gamosaxulebis gamosatanad.  igi  ukavSirdeba  mikrokontrolers  

PA  da  PE  portebis  saSualebiT. misi  garCeviToba  Seadgens  128x64  piksels. 

P3 potenciometriT xdeba displeize gamosaxulebis  kontrastis  regulireba. 

sur.1.27-ze  naCvenebia  grafikuli  displeis  mdebareoba  stendze, sur.1..28-ze 

– misi mikrokontrolerTan  mierTebis  sqema.  
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 sensoruli  ekranis  gasarTi     Kkontrastis  potenciometri 

 

  
grafikuli  displeis  gasarTi         grafikuli  displei 

                     sur.1.27 

 

                            sur.1.28 

1.15  sensoruli  ekrani 

    sensoruli  ekrani  warmoadgens  daWeraze  mgrZnobiare Txel firfitas, 

romelic  ganTavsebulia  grafikuli  displeize. Mmasze  daWeris  SemTxvevaSi  

daWerili  adgilis  koordinatebs  gardasaxavs  analogur  signalebad  da  awvdis  

mikrokontrolers,  romelic  programis  Sesabamisad  grafikul  ekranze  

gamoiyvans  saWiro  gamosaxulebas.  SW13  gadamrTvelebidan  1,2,3 da 4 

gadamrTvelebis  saSualebiT  xdeba  sensoruli  ekranis  mierTeba  

mikroprocesorTan  PF0,PF1  da  PG3,PG4  gamomyvanebiT.  sur.1.29-ze  naCvenebia  

sensoruli  ekranis  mdebareoba  stendze, sur.1.30-ze  misi  mikrokontrolerTan  

mierTebis  sqema. 
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                                  sur.1.29 

 

 

 

 

               sensoruli  panelis  mierTeba 

                                 sur.1.30 

 

1.16  Setana  gamotanis  portebi 

stendze  ganlagebulia  portebi,  romlis  saSualebiTac  SesaZlebelia  gare  

mowyobilobis  mierTeba. sur.1.31-ze naCvenebia  portebis  ganlageba stendze. 
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                         sur.1.31 

gare  mowyobiloba  ukavSirdeba  stends Stekerul gasarTSi platis  dayenebiT,  

romelzedac  gare  mowyobiloba  aris  damontaJebuli (rogorc  es  suraTzea  

naCvenebi), an  kabelis  saSualebiT.  gasarTebis  mierTebisaTvis  stendis  

gamomyvanebTan  saWiroa  gadamrTveli  Pull  Up/ Pull  Out  gadavrToT   Pull  Up  

mdgomareobaSi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ddamatebuli  

modulis  mierTeba 

Stekeruli  

gansarTi 
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                         Tavi 2 

     programebis  gawyoba  da  translireba 

imisaTvis, rom momxmareblis mier dawerili  programa  gadaiqces manqanur   

kodad  da  Sesruldes  konkretul  mikrokontrolerSi,  unda  moxdes misi 

translireba  da  mikrokontroleris  programul  mexsierebaSi  misi  “gakerva” 

(Cawera). 

amJamad  arsebobs  translatorebis (kompiliatorebis)  didi  raodenoba, 

romlebic  Seqmnilia  sxvadasxva  mikroprocesorebisaTvis  programul      enidan  

manqanur  kodSi translirebisaTvis (magaliTad, AVR  ojaxis  

mikroprocesorebisaTvis - AAVRStudio, WinAVR, CodeVisionAVR da sxva kompiliatorebi).  

Cvens  mier  warmodgenili  laboratoriuli  samuSaoebisaTvis  gamoyenebulia  

Atmel  firmis  mier AVR  mikroprocesorebisaTvis damuSavebuli  kompiliatori  

MikroC  PRO  for  AVR, romelic  asrulebs  C  enaze  daweril  programis 

translirebas  manqanur  kodSi. 

2.1.MikroC  PRO  for  AVR  programuli  are 

2.1 suraTze  naCvenebia  MikroC PRO fot  AVR  kompiliatoris  mTavari  paneli,  

romelic  dayofilia  ramodenome  sarkmlad. suraTze  isini aRniSnulia  cifrebiT:  

1,2,3,4,5. 

1 striqoni warmoadgens  menius  strqons , 2  striqoni -  instrumentalur  panels,  

sadac  gamoyvanilia  zogierTi  brZanebis  Rilaki. iseve,  rogorc  Windows-is  

nebismier  sxva  programaSi,  menius  saSualebiT  xdeba MikroC  PRO  for  AVR  programis 

yvela  funqciis  gamoZaxeba  da  reJimebze  gadarTva.  3  fanjaraSi xorcieldeba  

proeqtis  parametrebis  dayeneba: mikroprocesoris  da  misi  muSaobis  sixSiris  

arCeva. 4  paneli warmoadgens ZiriTad  vels, sadac  iwereba  mikrokontroleris 

dasakompilirebeli samoqmedo programa.  ZiriTadi  panelis qveviT  moTavsebulia 

Setyobinebis  paneli  5, romelsac  aqvs  ori  CanarTi. Messages  CanarTSi,  romelic  

uTqmelobiT  aris  gaSlili, aisaxeba  translirebis  procesi,  Setyobinebebi  

sintaqsuri  Secdomebis  Sesaxeb  da  sxvadasxva  gafrTxilebebi  siis  saxiT.  

Secdomis  mizezi  da  misi  adgili  programaSi aRiniSneba  wiTeli  feriT.  Tu  

programaSi Secdomas  qonda  adgili  misi  translireba  ar  sruldeba  Secdomis  

aRmofxvramde. 

          MikroC  PRO  for  AVR  muSaobs  e.w.  proeqtebTan. TviToeul  proeqtisaTvis  xist  

diskze  unda  gamoyofili  iyos  calke  katalogi. 

          MikroC  PRO  for  AVR-Si  erTdroulad  SeiZleba  CatvirTuli  iyos  mxolod  

erTi  proeqti.  Pproeqti  Seicavs mTel informacias  dasamuSavebeli  programis  da  

gamoyenebuli  mikrokontroleris Sesaxeb.  igi  Sesdgeba  failebis  didi  

anakrefisagan. 

     maTgan  mTavaria  -  proeqtis faili.  Mmas  aqvs  gafarToeba  .mcpav. Pproeqtis  

faili  Seicavs  cnobas  procesoris  tipis, sixSiris  generatoris  da  sxv.  
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Sesaxeb. igi  aseve  Seicavs  masSi  Semavali  failebis  aRweras,  romelic  

gamoiyeneba  kompiliaciis  dros. 

  

                    sur.2.1 

Tu  programam  transliaciis  procesi  gaiara  warmatebiT, Sedegad 

formirdeba  ramodenime  faili,  romelTa  Soris  CvenTvis  mniSvnelovania  e.w. hex  

- faili (  orobiT  formatSi  warmodgenili  faili),  romelic  unda  Caiweros  

mikrokontroleris  programis  mexsierebaSi. 

P2.2proeqtis  Seqmna 

dauSvaT, MikroC  PRO  for  AVR  ukve  dayenebulia  Tqvens personalur 

kompiuterze . Kkompiliatoris gamoZaxebis Semdeg ekranze gaixsnebaYfanjara, romlis 

4 da 5 paneli  carielia.  Aaxali  proeqtis  Sesaqmnelad avirCioT 1 panelis  meniu  

Project-dan  punqti New Project. Ggaixsneba pirveli  fanjara  (sur. 2.2).  igive  

moqmedeba  SegviZlia  SevasruloT instrumentalur  panelis  New Project  Rilakze  

daWeriT. 

aRniSnuli  fanjriT  iwyeba  axali  proeqtis  Seqmna. masSi  CamoTvlilia  is  
moqmedebebi,  romelic  am  dros Sesruldeba. Aam  fanjaraSi  arafris  dayeneba  ar  
xdeba.  mxolodUunda davaWiroT  Next  Riaks. 

 

 

1 

2 

3 

4 

5 

http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=1
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=1
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=1
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                                                            sur.2.2 

 
 E   ekranze  gaixsneba  momdevno  fanjara  (sur.2.3). 

 

   
 

                                                                 sur.2.3. 

 

    am  fanjaraSi  xdeba  sxvadasxva  parametrebis  dayeneba: Project  name  velSi  unda  
Caiweros  Cvens  mier  miniWebuli  proeqtis  saxeli, Project  folder  velSi - gza  im  
saqaRaldisaTvis,  romelSic  gvsurs  proeqtis  Senaxva, Device  Name  velSi  -  
Caiwereba  proeqtSi  gamoyenebuli  mikroprocesoris  tipi, Device  clock  velSi - 
procesoris  sataqto  sixSire.  A  Semdeg  davaWiroT  Next  Rilaks.  Eekranze  iSleba  
mesame  fanjara ( sur.2.4). 

http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=5
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=5
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=7
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=7
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=7
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=9
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=9
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=9
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=11
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=11
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=11
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=14
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                                sur.2.4 
 

es  fanjara  SesaZlebelia  gamoviyenoT  Sedgenil  proeqtSi  failebis 
damatebisaTvis.  vinaidan, Cvens mier  Sesasrulebel  laboratoriul  samuSaoebSi  
failebis  damateba  ar  aris  gaTvaliswinebuli,  mas yuradRebas  ar  vaqcevT,    
davaWiroT  Next Rilaks.        Ggaixsneba  axali  fanjara (sur. 2.5). 
A   am  fanjris  saSualebiT  SegviZlia  proeqtSi  CavsvaT  funqciebis  

biblioTekebi. Aam  biblioTekebis  saSualebiT  kompiliatori  iyenebs  funqciebs, 

romlebic  warmoadgenen programirebis  enis standartuli funqciebis  

erTobliobas  procesoris  sxvadasxva  blokisaTvis. magaliTad, acg blokisaTvis, 

interfeisebis protokolebis SesrulebisaTvis, taimerTan  muSaobisaTvis  da  sxva. 

movniSnoT striqoni  Include  All (moniSnulia  uTqmelobiT)  da  davaWiroT Next  

Rilaks. 

 

              sur. 2.5. 

http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=18
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=18
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=19
http://www.mikroe.com/downloads/get/301/1st_project_avr_c_v101.pdf#page=19
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gaixsneba bolo  fanjara (sur.2.6), romelic gvatyobinebs  procesis  damTavrebas.  

Yyovelgvari  dayenebis  gareSe davaWiroT  Finish  Rilaks. 

 

 sur.2.6. 

ekranze  gaxsnili  iqneba axali  proeqtis  blanki (sur.2.7.), igi Seicavs mTavar  

main()  funqcias. masSi  unda  Caiweros  programa  C enaze, romelic  Cvens  mier  

Seiqmneba.  

 

           sur.2.7. 
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proeqtis fanjaras programis  Sedgenis  Semdeg  eqneba  Semdegi  saxe 

(sur.2.8): 

   

    sur.2.8 

2.3 programis  translireba 

programis  Caweris  Semdeg  mTavar  fanjaraSi,  unda  Sesruldes  misi  

translireba, ris  Sedegadac  miviRebT sxvadasxva  formatSi  warmodgenil  

ramodenime  fails. maTgan  CvenTvis  mniSvnelovania  hex-formatSi  (orobiT  kodSi)  

warmodgenili  faili, romelic  gankuTvnilia  mikrokontroleris  programis  

mexsierebaSi  Casawerad.  

Pprogramis  translirebaze  gaSveba  xdeba Build meniudan  Build  brZanebis  

amorCeviT an  instrumentul  panelSi Build  Rilakze  daWeriT.  translirebis  

procesSi kompiliatori  mTavar  programaSi  svams  damatebiT  failebs  da  

amowmebs  programas  sintaqsur  Secdomebze (ix. sur.2.8.). kompilirebis  TviToeuli  

etapis  Sesaxeb  Setyobineba  mocemulia Messages  CanarTis striqonebSi.  Secdomis  

SemTxvevaSi  Sesabamisi  Setyobineba  wiTeli  feriT  iqneba  moniSnuli.  Aaqve  

mocemuli  iqneba Secdomis  adgili  programaSi  da  Secdomis  mizezi.  Amis  

safuZvelze  SesaZlebelia  Secdomis  gasworeba, winaaRmdeg  SemTxvevaSi  

transilireba  ar  Sesruldeba. 

P2.4 programis  Cawera  mikrokontrolerSi 

translirebis  normalurad  damTavrebis  Semdeg  SesaZlebelia hex-formatSi 

warmodgenili programis Cawera mikrokontrolerSi. Cawera  sruldeba  

programatoris  saSualebiT, romelic  laboratoriul  stendzea  moTavsebuli  da  

Casawer  programas  iRebs  kompiuteridan  USB  portis  saSualebiT. programis  

CawerisaTvis kompiliatoris Tools  meniudan  unda  amovirCioT  brZaneba  mE  

Programmer  an instrumentul  panelze  davaWiroT  Program  Rilaks.  Eekranze  
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gaixsneba  programis  Caweris fanjara, romlis  qveviT  moTavsebul  indikatorze 

aisaxeba  Caweris  procesis  msvleloba.  stendze  igive  procesis  indikacia  

xdeba  naTuris  cimcimiT. Cawera  sruldeba  avtomaturad. Aamis  Semdeg  Tqvens  

mier  stendze  winaswar  awyobili  sistema  iwyebs  funqcionirebas. 

P2.5 proeqtis  gamoZaxeba 

A proeqtebi  inaxebian  erT-erT  papkaSi, romelic  Tqvens  mier miTiTebuli  

iyo axali  proeqtis  Seqmnis  dros (ix.sur.2.3). proeqtis  gamoZaxebisaTvis  Project  

menuSi  amovirCioT  brZaneba  Open Project an  instrumentul  panelze  davaWiroT  

Open Project  Rilaks. Eekranze  gaixsneba  fanjara (sur.2.9.),   romlis zeda  nawilSi  

arsebul gasaSlel  siaSi  unda  vipovoT CvenTvis  saWiro  proeqtis  dasaxeleba.  

Open Rilakze daWeriT ekranze  gamodis  amorCeuli  proeqtis  fanjara. 

 

 

    sur.2.9 

P2.6 proeqtis  redaqtireba 

redaqtirebis  mizania  proeqtis  zogierTi  parametris  cvlileba. amisaTvis  

Project  meniudan  unda  avirCioT  brZaneba  Edit  Project  an  instrumentul  panelze 

davaWiroT  Rilaks  Edit  Project. ixsneba  redaqtirebis  fanjara.  Llaboratoriuli  

samuSaos  moTxovnis  farglebSi SesaZlebelia  mikroprocesoris tipis da  misi  

sataqto  sixSiris  Secvla. 

P2.7 proeqtis  damaxsovreba 

Pproeqtis  SenaxvisaTvis  Project  meniudan  unda  amovirCioT  brZaneba  Save  

Project  an  Save  Project  As…pirvel  SemTxvevaSi  proeqti  Caiwereba mimdinare 
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saqaRaldeSi,  romlidanac  igi  iyo  amokiTxuli. Mmeore  SemTxvevaSi  ekranze  

dgeba fanjara,  romelSic SegviZlia  avirCioT  CvenTvis proeqtis  Casawerad 

sasurveli  saqaRalde. 

P2.8 proeqtis  daxurva 

Pproeqtis daxurvisaTvis  sruldeba  Project  meniudan  Close  Project  brZanebis  

arCeviT.  Ekranze  gamodis  fanjara, romelSic  geZlevaT  winadadeba  proeqtis 

Senaxvaze.  Tqven  SegiZliaT SeinaxoT  proeqti (Yes)  an  daxuroT Senaxvis  gareSe 

(No). 

F2.9 funqciebis biblioTeka 

Pprogramis  daweris  dros  moxerxebulia  isargebloT  kompiliatoris  

funqciebiT, romlebic bevrad  aadvileben  programirebis  process.  Ees  funqciebi 

Tavmoyrilia  funqciebis  biblioTekaSi, romlis  gamoZaxeba  SegiZliaT  Wiev  

meniudan  Library  Manager  brZanebis  amorCeviT.  Eekranze  gamodis  funqciebis  sia  

(sur.2.10),  romliTac  Tqven  SegiZliaT  isargebloT. Aaqvea  am  funqciebis  aRwera. 

 

 sur.2.10 

funqciebi  dajgufebulia  mikrokontroleris  blokebis  mixedviT. biblioTekis  

yovel  elementze  mausis  dawkapunebiT  ixsneba  Sesabamisi  blokis  funqciebis  

sia.  TviTeul  funqciaze  dawkapunebiT  ki  ixsneba  funqciis  aRweris  fanjara.  

kompiliatoris  funqciebis  gamoyeneba  bevrad  aadvilebs  programis Seqmnis  

process.  
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                            Tavi 3 

       Llaboratoriuli  samuSaoebis  aRwera 
              laboratoriuli  samuSao #1 

               gadarTvadi Suqdiodebi  

amocana CamovayaliboT Semdeg saxiT:  

davamuSavoT mowyobiloba 8 Suqdiodis marTvisaTvis Rilakis gamoyenebiT. 
Suqdiodebi unda anaTebdes raime orobiT kods. Rilakis yoveli daWeris dros  
Suqdiodebze gamonaTebuli kodi invertirdeba.   

principialuri eleqtruli sqema 

davamuSaoT  eleqtruli principialuri sqema, romelic SesZlebs zemoT 
Camoyalibebuli amocanis realizacias. mikrokontrolers Cven unda miuerToT 
Suqdiodebi  da marTvis Rilaki. mikrokontrolerTan  nebismieri gare 
mowyobilobebis mierTebisTvis gamoiyeneba Setana - gamotanis portebi. amasTan yovel 
ports aqvs saSualeba imuSaos  rogorc Setanaze, aseve gamotanaze. 

Suqdiodebi miuerToT erT romelime ports, xolo Rilaki - meore ports. am 
SemTxvevaSi mmarTvelma programam is porti, romelTanac mierTebulia Suqdiodebi 
unda  gaawyos gamoyvanaze, xolo porti, romelic mierTebulia RilakTan - Setanaze. 
sxva specialuri moTxovnebi mikrokontrolers ar waeyeneba. Llaboratoriul 
stendze gamoyenebulia Atmega  128  mikrokontroleri., Suqdiodebis miuerToT С   

portis Tanrigebs (РС0-РС7 gamomyvanebi), xolo marTvis   Rilakidan informaciis 
amokiTxvisaTvis - В portis umcrosi Tanrigi (РВ.0 gamomyvani). Mmowyobilobis sruli 
sqema , romelic mogvcems  saSualebas ganvaxorcieloT Cvens mier Camoyalibebuli 
amocanis realizacia mocemulia sur. 3.1 (  agreTve ix.  sur.1.22)/  

 

 

S1  Rilakis mierTebisTvis gamoiyeneba klasikuri sqema. sawyis mdgomareobaSi 
Rilakis kontaqti gaTiSulia. datvirTvis rezistoris gavliT mikrokontroleris 
РВ.0  Sesasvlels miewodeba “plius” kvebis Zabva, rac Seesabameba logikur erTians.  

sur.3.1 
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AVR seriis  mikrokontrolerebis portis yovel  Tanrigs aqvs CaSenebuli 
datvirTvis rezistori, romlis CarTva SesaZlebelia programuli gawyobis gziT 
yovli portis gamomyvanisaTvis, riTac  sruldeba xsenebul Zabvis arseboba 
Sesabamis Sesasvlelze. Rilakis CarTvis dros  xdeba Zabvis nulamde vardna, rac 
Seesabameba logikur nulians. amrigad, portis Sesabamisi gamosasvlelidan signalis 
mniSvnelobis amokiTxviT, programas SeuZlia gansazRvros Rilakis daWeris momenti.  
Suqdiodis mierTeba aseve xorcieldeba klasikuri sqemiT. maTi uSualo mierTebiT 
portis gamosasvlelebTan. yoveli gamosasvleli gaTvlilia Suqdiodis 
marTvisaTvis 20 ma denis moxmarebiT. Ddiodebis wredebSi denis SezRudvisTvis 
CarTulia R1-R8 rezistorebi. Suqdiodis anTebisaTvis, mikrokontrolerma РС 
gamomyvanebiT unda miawodos  logikuri erTi. aseT SemTxvevaSi Zabva romelic 
moedeba R-VD  wreds gamoiwvevs denis gavlas SuqdiodSi da igi ainTeba. Tu РС  

gamomyvans miewodeba  logikuri noli , Zabvis vardna Suqdiodze da rezistorze 
nulis toli iqneba,  rac Suqdiodis Caqrobas gamoiwvevs. mizanSewonilia gavakeToT 
zogierTi SeniSvna: AVR ojaxis  umravles mikrokontrolerebs,  garda gare sataqto 
generatorebisa , aseve AaqvT Siga RC generatori, romelic ar moiTxivs  araviTar 
gare wredebs.  im SemTxvevaSi Tu mocemul generators ar waeyeneba raime maRali 
moTxovna sixSiris sizustesa da stabilurobaze, SiZleba avirCioT  Siga  
generatori (rogorc es  gakeTebulia stendze). AVR   ojaxis nebismir 
mikrokontrolers aqvs Sida ganulebis sistema, romelic xSir SemTxvevaSi 
uzrunvelyofs stabilur ganulebas kvebis CarTvis dros,  amis gamo mocemul  
sqemaSi ganulebis  calke  sqema  ar  aris  gaTvaliswinebuli. ganulebis gare 
wredebi  gamoiyeneba im SemTxvevaSi,  rodesac gansakuTrebuli moTxovnaa wayenebuli 
ganulebis impulsis xangrZliobaze. yvela zemoT aRwerili gawyobebi sruldeba  
programulad.  

 algoriTmi 

nebismieri programis Seqmna iwyeba algoriTmis damuSavebiT. Cvens SemTxvevaSi 
algoriTmi Semdegia: sawyisi gawyobis operaciis Semdeg mikrokontroleri unda 
Sevides uwyvet ciklSi, am procesSi  man unda  moaxdinos RilakTan mierTebuli 
Sesasvlelis gamokiTxva, da misi   mdgomareobis Sesabamisad marTos Suqdiodi. 
aRvweroT dawvrilebiT es  procesi.  

           sawyisi gawyobis operaciebi 

 РС porti gavawyoT informaciis gamotanaze; 

 CavweroT РС gamosasvlelebze romeliRac kodi; 

 movaxdinoT РВ portis konfigurireba Sesvlaze;  

operaciebi romlebic hqmnian ciklis tans  

 unda moxdes РВ  (РВ0) portis umcrosi  Tanrigis mdgomareobis wakiTxva;  

 Tu  am Tanrigis mniSvneloba erTiania ( Rilaki daWerili ar aris ) maSin РС 

gamosasvlelebis  Semcveloba  ar  icvleba; 

 Tu РВ.0  Tanrigis Semcveloba nulia ( Rilaki daWerilia) maSin РС 

gamosasvlelis Semcveloba Seicvleba kodis inversul mniSvnelobiT; 

  moxdeba gadasvla  ciklis dasawyisze. 
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 kompilatoris gaSvebisTanave  yvela parametebi  uTqmelobiT Rebuloben  
mniSvnelobebs ( yvela Siga mowyobilobebi gamorTulia, Siga Seyvana-gamoyvanis 
portebi gawyobili arian Seyvanaze, gamoiyeneba Siga generatori 8 mhc sataqto 
sixSiriT). es Seesabameba mikrokontroleris sawyis mdgomareobas sistemuri 
ganulebis Semdeg. is parametrebi, romlebic Cven ar gvWirdeba amJamad xels ar 
vaxlebT (davtovebT uTqmelobiT). 

programa С enaze: 

1 #Include < Atmega  128.h >  

 

2 Bit  oldstate ;             // Zveli mdgomareobis alami 

 

3 Void  main ()  { 

 

4 DDB0  bit=0 ;           //  РВ0  gamomyvanis  dayeneba  xdeba,  rogorc Sesasvlelis  

5 DDRC =  0xFF;        //   РС  konfigurireba xdeba, rogorc gamosasvlelis 

6 PORTC=0xAA;        //  С portSi Caiwereba sawyisi kodi 

 

7 Oldstate =0;               

 

8 Do  { 

 

9 If (Button (& PINB,0,1,1))   {  //  logikuri erTianis aRmoCena 

 

10 Oldstate =1;                            //  alamis ganaxleba 

                    

                   } 

        11     if  (oldstate  &&   Button  (& PINB, 0,1,0)) { // 1-dan 0-Si gadasvlis aRmoCena 
        12      PORTC= ~  PORTC;        //  PORTC invertireba 

13     oldstate=0;                            // alamis gaaxleba  

 

14          }  While (1);                      //  uwyveti cikli 
     } 

warmodgenil programaSi saTauri da  sxvadasxva daniSvnebi, romlebsac 
asrulebs kompiliatori, gamotovebulia, ramdenadac isini uTqmelobiT miiRebian. 
Include brZaneba romelic 1-el striqonSia ganTavsebuli aRmweri failis 
mimaerTebelia. standartul MikroC  PRO  pakets aqvs mTeli rigi aRmweri failebis 
nakrebi. AVR  ojaxis yovel mikrokontrolers aqvs Tavisi paketi. programists 
evaleba mxolod  SearCios saWiro faili da CarTos is programis Sesabamis 
striqonSi. failis mierTebis  gareSe programa ar imuSavebs. Atmega  128 

mikrokontrolerisTvis fails aqvs dasaxeleba Atmega  128.h.  

2-e striqonSi oldstate gansazRrulia, rogorc cvladi biti, romelic Rilakis 
mdgomareobaze migviTiTebs.  

3-e striqonidan iwyeba mTavari main programa. 
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programis dasawyisSi xorcieldeba portebis gamomyvanebis dayeneba: РВ.0,  rogorc 
Sesasvleli ( striqoni 4); РС gamomyvanebi  ganisazRvreba, rogorc gamosasvlelebi 
(striqoni 5); С portSi xdeba 0хАА  kodis Setana  (striqoni 6). oldstate  alams eniWeba nuli 
( striqoni7).   

8-e striqonidan sruldeba usasrulo cikli do-while. if operatoris gamoyenebiT  
xorcieldeba Button (& PINB,0,1,1)  funqciis  mniSvnelobis Semowmeba.  es funqcia 
warmoadgens specialur funqcias, romlis parametrebia: &PINB  Sesamowmebeli porti; 
portis Sesamowmebeli gamomyvanis nomeri ( ganxilul  programaSi es  aris  0  biti); 
droiTi dayovneba, iTvaliswinebs    Rilakis daWeris dros kontaqtis vibracias 
(programaSi 1mwm); bitis Sesamowmebeli mniSvneloba (programaSi 1-ia). funqcia abrunebs  
logikuri erTians damakmayofilebeli pasuxis  SemTxvevaSi an  logikur nulians - 
aradamakmayofi- lebeli pasuxis SemTxvevaSi. 

Aamgvarad, 9-e punqtSi sruldeba erTianis Semowmeba РВ portis   0 bitSi. Tu 
aRniSnul  bitSi aRmoCndeba  erTiani ( Rilaki daWerilia), oldstar  alams eniWeba  erTianis 
mniSvneloba (striqoni 10), ris Semdeg sruldeba  В portis  imave bitis nulis 
mniSvnelobaze Semowmeba  (striqoni 11). Tu Sesamowmebel bitSi aRmoCnda nuliani  da 
wina mdgomareoba erTiani iyo (oldstar alamis mniSvneloba 1-iania)  e.i Rilakma Seicvala 
Tavisi mdgomareoba -  dauWerel mdgomareobidan   daWeril mdgomareobaSi  gadasvliT. 
xorcieldeba РС gamomyvanebis  invertireba (striqonii 12) (Sesabamisad icvleba 
Suqdiodebze gamoyvanili kodis  mniSvneloba). Tu РВ.0  mdgomareoba ar icvleba, 
Semowmebis dros, maSin TviTeul if  operatoris gamosaxulebis mniSvneloba, romelic 
Casmulia frCxilebSi ar akmayofilebs pirobas, maSasadame РС gamomyvanebis mniSvneloba 
ar icvleba. programa gadadis While  (striqoni 14)  uwyveti ciklis dasawyisSi. 

Llaboratoriuli samuSaos davaleba: 

1. gaakompilireT  mocemuli  programa; 
2. CawereT  mikrokontrolerSi; 
3. SeamowmeT  sqemis  muSaoba; 
4. SecvaleT  sawyisi  kodi. 

    laboratoriuli  samuSao #2 

              mocimcime Suqdiodebi 1 

CamovayaliboT amocana Semdeg saxiT: 

damuSvdes mowyobiloba, romelic Seasrulebs Suqdiodebis oTxi jgufis 
cimcimis  marTvas. TviTeul jgufSi Sedis 8 Suqdiodi. Suqdiodebi dasawyisSi unda 
inTebodes calkeul jgufSi TanmimdevrobiT, pirvelidan bolomde, xolo SemdgomSi 
unda moxdes igive TanmimdevrobiT Suqdiodebis Caqroba. 

Pprincipialuri eleqtruli sqema 

am amocanis gadasawyvetad Suqdiodebis  TviTeuli  jgufisTvis gamoiyeneba igive 
principialuri sqema, romelic naCvenebi iyo wina SemTxvevaSi. Rilakis mierTeba Cven 
ar dagvWirdeba. Suqdiodebi mivuerToT РА, РВ, РС, PD portebs. 
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vizualurad sqemis  muSaoba  SesaZlebelia  gamoiyurebodes Semdegi  saxiT:  
panelze  gamoviyvanoT  Suqdiodebisagan  Sedgenili  matrica,  romelic  Sesdgeba  
oTxi  svetisa  da  rva stristriqonisagan.  svetebi  Seesabamebian  A,B,C,D  portebTan  
mierTebul Suqdiodebs,  xolo  striqonebi - portis  Tanrigebs dawyebuli  zevidan  
qveviT  0 dan  7-mde. sqemis  muSaobis  procesSi  Suqdiodebi  unda  inTeboden  
mimdevrobiT  0  striqonidan  7  striqonamde.  Semdeg  qreboden  imave  mimdevrobiT.         

 
algoriTmi 

aRvweroT programis Sesrulebis algoriTmi 

sawyisi gawyoba 

 PA, PB, PC,  РD  portebi gavawyoT informaciis gamotanaze; 

   PA, PB, РС, PD  gamosasvlelebze  CavweroT nulebi  (CavaqroT yvela 
Suqdiodebi). 

operaciebi romlebic hqmnian programis tans  

 portebis TanrigebSi   TanmimdevrobiT SevitanoT nulebi (CavaqroT  
Suqdiodebi); 

 portebis TanrigebSi TanmimdevrobiT SevitanoT erTianebi (avanToT 
Suqdiodebi); 

  moxdes gadasvla ciklis dasawyisSi. 

Pprograma С enaze 

programas aqvs Semdegi saxe : 

1. Char  counter;         // cvladis ganisazRvra rogorc Tanrigebis  mTvlelis  

2. Void  Wait ( ) {       //  dayovnebis funqciis gansazRvra  

3. Delay  ms (100); 

        } 

 

4.  Void  main ( )  {      //mTavari programa 

5. DDRA= 0XFF;        // А  portis gamomyvanebi dayeneba, rogorc gamosasvlelebi 

6. DDRB= 0XFF;         // B portis gamomyvanebis dayeneba, rogorc gamosasvlelebi 

7. DDRC= 0XFF;         // С  portis  gamomyvanebis dayeneba, rogorc gamosasvlelebi 

8. DDRD= 0XFF;        //  D portis  gamomyvanebis dayeneba rogorc gamosasvlelebi 

9. PORTA= 0X00;       //  А  portis gamomyvanebis dayeneba nulSi 

10. PORTB= 0X00;        // B  portis gamomyvanebis dayeneba nulSi 

11. PORTC= 0X00;        // C portis gamomyvanebis dayeneba nulSi 

12. PORTD = 0X00;       // D portis gamomyvanebis dayeneba nulSi 

 

13.  While  (1) { 

14. For  (counter=0;  counter<8;  counter++) { 

15. PORTA |= 1<< counter;        // erTianis daZvra A portSi   

16. PORTB |=  1<< counter;       //  erTianis daZvra B  portSi  
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17. PORTC |=  1<< counter;       //  erTianis daZvra С  portSi  

18. PORTD |=  1<< counter;       //  erTianis daZvra  D portSi 

 

19. Wait ( );                                 //  dayovneba  

          } 

 

  20./Counter=0; 

 

  21. While (counter<8 ) { 

22 PORTA &= ~ (1<< counter);  //  nulianis daZvra  A portSi 

  23. PORTB &= ~ (1<< counter);   //  nulianis daZvra  В  portSi 

 24.PORTC &= ~ (1<< counter);   //  nulianis daZvra  С   portSi 

25.  PORTD &= ~ (1<< counter);   //  nulianis daZvra  D   portSi 

 

 26Wait  ( );                                  //  dayovneba 

 

27. Counter++;                              //  mTvlelis inkrimenti 

    } 

} 

 dasawyisSi xdeba dayovnebis funqciis  gamocxadeba, romelic gamoiyeneba 
Suqdiodebis mdgomareobis gadarTvis dros  (striqoni 2) . Suqdiodebis 
mdgomareobis dayovneba aucilebelia maTi vizualuri aRqmisTvis. dayovnebis gareSe  
Suqdiodis cimcimi gaurCeveli iqneba adamianis TvalisTvis. 

ZiriTadi programa iwyeba portebis inicializaciiT: ramdenadac А,В,С,D 

portebis gamomyvanebze mierTebulia Suqdiodebi, xdeba maTi daniSvna  gamomyvanad  
erTianebis SetaniT portebis Sesabamis registrebSi (5-8 striqonebi). sawyis 
mdgomareobaSi Suqdiodebi Camqrali unda iyos, amitom Sesabamis portebSi vwerT 
nulebs (9-12 punqtebi). 

Semdeg iwyeba uwyveti While cikli (13 striqoni). dasawyisSi sruldeba For 

operatori (14-18 syriqonebi), romlebic asruleben Tanmimdevrulad erTianebis 
Setanas portebSi. yoveli ciklis bijze portis Semcvelobaze sruldeba “an” 
operacia umcrosi Tanrigis mimarT marcxniv daZrul wina SemcvelobasTan imdeni 
TanrigiT, romelsac gansazRvravs Counter cvladi.  Sedegis  Senaxva xorcieldeba 
portSi. portis TanrigSi     Cawerili aRmoCndeba erTianebi, romlebic anTebanTeben 
Suqdiodebs. ramdenadac yoveli ciklis gasvlis Semdeg Counter mniSvneloba izrdeba 
erTiT,  xdeba erTianis Setana portis momdevno TanrigebSi, ris Sedegadac 
xorcieldeba  yvela jgufebSi Suqdiodebis Tanmimdevruli anTeba. cikli 
dasruldeba im SemTxvevaSi, rodesac portebis  yvela Tanrigebi erTianebiT 
Seivseba (rodesac counter=7) – ainTeba yvela Suqdiodi.  

gansazrvruli dayovnebis Semdeg Wait funqcia ( 19 striqoni) , iwyeba Suqdiodis 
Caqrobis cikli. amisTvis gamoiyeneba While  operatori (21-15 striqoni). yovel ciklis 
bijze portis Semcvelobaze (sadac Cawerilia erTianebi) sruldeba “da ” operacia 
nulTan, romelic miiReba marcxniv daZruli erTianis invertirebiT. Yyovel  bijze  
nuli  iwereba  momdevno  TanrigSi,  romelic  gansazRvrulia counter cvladis 
mniSvnelobiT. ciklis dasawyisSi counter cvladi  miuTiTebs portis umcires 
Tanrigze, ris gamoc nuli am TanrigSi Caiwereba da Sesabamisi Suqdiodi Caqvreba. 
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ciklis Sesrulebis procesSi counter  mniSvneloba izrdeba erTiT, amiT is miuTiTebs  
portebis momdevno Tanrigebze, sadac Caiwereba nulianebi. Suqdiodebi Caqreba 
imave TanmimdevrobiT, rogorc es Suqdiodebis anTebis dros iyo. cikli 
grZeldeba counter=7 mniSvnelobis  miRwevamde (nulebis Setana portebis yvela 
TanrigebSi) e.i. moxdeba Suqdiodis yvela Tanrigebis Caqroba. dayovnebis 
Semdeg (syriqoni 26), programa gadadis  While ciklis dasawyisze ( striqoni 
13). 

Llaboratoriuli samuSaos davaleba: 

1. miuerTeT  Suqdiodebi  mikrokonyrolers  gadamrTvelebis  saSualebiT 
2. gaakompilireT  mocemuli  programa; 
3. CawereT  mikroprokontrolerSi; 
4. SeamowmeT  sqemis  muSaoba; 

           laboratoriuli  samuSao #3 

               mocimcime Suqdiodebi 2 

CamovayaliboT amocana Semdeg saxiT: 

damuSvdes mowyobiloba, romelic Seasrulebs Suqdiodebis oTxi jgufis 
cimcimis  marTvas. TviTeul jgufSi Sedis 8 Suqdiodi. Suqdiodebi dasawyisSi unda 
inTebodes yvela jgufSi erTdroulad, xolo SemdgomSi unda moxdes Suqdiodebis 
Caqroba. 

Pprincipialuri eleqtruli sqema 

am amocanis gadasawyvetad Suqdiodebis  TviTeuli  jgufisTvis gamoiyeneba igive 
principialuri sqema, romelic naCvenebi iyo wina SemTxvevaSi. Rilakis mierTeba Cven 

ar dagvWirdeba xolo Suqdiodebi unda mivuerToT РА, РВ, РС, PD portebs. 
vizualurad sqemis  muSaoba  SesaZlebelia  gamoiyurebodes Semdegi  

saxiT:  panelze  gamoviyvanoT  Suqdiodebisagan  Sedgenili  matrica,  
romelic  Sesdgeba  oTxi  svetisa  da  rva stristriqonisagan.  svetebi  
Seesabamebian  A,B,C,D  portebTan  mierTebul Suqdiodebs,  xolo  striqonebi - 
portis  Tanrigebs dawyebuli  zevidan  qveviT  0 dan  7-mde.  

 
algoriTmi 

aRvweroT programis Sesrulebis algoriTmi 

sawyisi gawyobis algoriTmi 

 PA, PB, PC,  РD  portebi gavawyoT informaciis gamotanaze; 

   PA, PB, РС, PD  gamosasvlelebze  CavweroT erTebi (CavaqrobT yvela 
Suqdiodebs). 
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operaciebi romlebic hqmnian programis tans  

 portebis TanrigebSi   SevitanoT nulebi (avanToT  Suqdiodebi); 

 portebis TanrigebSi SevitanoT erTianebi (CavaqroT Suqdiodebi); 

  moxdes gadasvla ciklis dasawyisSi. 

Ppograma С enaze 

1.Void  main ( )  {      //mTavari programa 

    2. DDRA= 0xFF;        // А  portis gamomyvanebi dayeneba rogorc gamosasvlelebi 

3. DDRB= 0xFF;         // B portis gamomyvanebis dayeneba rogorc gsmosasvlelebi 

4. DDRC= 0xFF;     // С  portis  gamomyvanebis dayeneba rogorc gsmosasvlelebi 

5. DDRD= 0xFF;        //  D portis  gamomyvanebis dayeneba rogorc gsmosasvlelebi 
6. Do  {   
7. PORTA= 0X00;       //  А  portis gamomyvanebzes diodis  Caqroba 

8. PORTB= 0x00;        // B  portis gamomyvanebzes diodis  Caqroba  

9. PORTC= 0x00;        // C portis gamomyvanebzes diodis  Caqroba  

10. PORTD = 0x00;       // D portis gamomyvanebzes diodis  Caqroba  

11. Delay_ms (1000);     //  dayovneba  1 wami 

12. PORTA= 0xFF;       //  А  portis gamomyvanebzes diodis  anTeba 

13. PORTB= 0xFF;        // B  portis gamomyvanebzes diodis  anTeba  

14. PORTC= 0xFF;        // C portis gamomyvanebzes diodis  anTeba 

15. PORTD = 0xFF;       // D portis gamomyvanebzes diodis  anTeba 

16. Delay_ms (1000);     //  dayovneba  1 wami 

17.   }  while (); 

     } 

Pprograma  Sesdgeba  mxolod  erTi  main  funqciisagan. Funqciis  dasawyisSi  
sruldeba portebis  gawyoba.  vinaidan  oTxive  porti muSaobs  gamoyvanaze,  maT  
DDR  registrebSi unda  CavweroT  erTebi  (  striqonebi 2-5). 6-17 striqonebSi  
sruldeba  usasrulo  cikli  Do-while. ciklis yovel gasvlaze dasawyisSi  oTxive  
portis  PORT^  registrebSi  iwereba  nulebi,  rac iwvevs  Suqdiodebis  Caqrobas 
(striqonebi 7-10). 1wm dayovnebis  Semdeg  (striqoni 11), PORT  registrebSi  iwereba  
erTebi  ( striqoni 12-16) – Suqdiodebi  inTeba. Vinaidan  aRniSnuli  procesi  
meordeba  usasrulod, Suqdiodebi  iwyeben  cicmcims. 

Llaboratoriuli  samuSaos  davaleba 

1.  gaakompilireT  programa  da  CawereT  mikrokontrolerSi;   
2. gauSviT  programa  da  daakvirdiT  sqemis  muSaobas  stendze; 
3. mocemuli  programis  safuZvelze  SeqmeniT  programa, romlis  saSualebiT  

icimcimebs Suqdiodebis imave matricaSi raime  simbolo (magaliTad 9). 

             laboratoriuli  samuSao #4 

analoguri signalis gardasaxva cifrul formaSi (acg) 

CamovayaliboT  amocana Semdegi saxiT: 
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davaproeqtoT sqema analoguri signalis cifrul formatSi gardasaxvisaTvis, 
Sedegis orobiT kodSi gamotaniT  Suqdiodebze. 

principialuri eleqtruli sqema 

am mizniT gamoiyeneba Atmega  128 mikrokontrolerSi  CaSenebuli acg.  acg 
blokis SesasvlelebisTvis gaTvaliswinebulia  РС portis gamosasvlelebi, TiTeuli 
maTgani SeiZleba miuerTdes mas, Tu  ADMUX registrSi Cawerilia Sesabamisi kodi. 
Cveni proeqtisTvis virCevT РС.2 portis Sesasvlels, romelsac mivawodebT 
gardasaqmnel analogur signals. signalebi SeiZleba miviRoT sxvadasxva 
gadamwodebidan (sensorebidan) Zabvis saxiT. mikrokontroleris Sesasvlelebs 
signalebi garkveuli SezRuduli sididiT miewodeba- isini ar unda aRematebodes 
kontroleris kvebis  Zabvas. Aamitom, im SemTxvevaSi,  rodesac gardasasaxi  
signalis mniSvneloba aRemateba miTiTebul SezRudvas, maSin es signali miewodeba 
potenciometris meSveobiT. gardaqmnis Sedegi warmoadgens aT Tanriga orobiT kods.  
Sedegis orobiTi kodis Tanrigebis raodenoba mniSvnelovnad  gansazRvravs 
gardaqmnis sizustes – rac ufro metia Tanrigebis raodenoba, miT  ufro maRalia 
sizuste (garCevadoba). 

gardamqmnis Sedegis gamotanisaTvis gamoviyenebT Suqdiodebs, romelic 
SeerTebuli iqnebian  mikrokontroleris portebTan. imis  gamo, rom Sedegi  
warmodgenilia 10 TanrigiT, xolo TiTeul ports aqvs rva Tanrigi, gamoviyenebT РВ   

da РD or ports. РВ  portis meSveobiT gamoviyvanT 8 umcros Tanrigs, xolo РD 

portis meSveobiT - 2 ufros Tanrigs. mowyobilobis sqema mocemulia sur.3.2.-ze 
(agreTve  ix. sur.1.15,1.16) 

 

                        sur.3.2     

                      algoriTmi 

             sawyisi gawyobis operaciebi  

 gavawyoT РВ da РD portebis gamomyvanebi gamoyvanaze, xolo РС  portis 
gamomyvanebi Sesvlaze. danarCeni dayenebebi,  rogoric  arian acg-sTan PC 

portis konkretuli Sesasvlelis  mierTeba, acg-s samuSao sixSire, 
wyvetis nebadarTvis alami davtovoT uTqmelobiT. 
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operaciebi romlebic qmnian programis tans 

 Sesruldes Semomavali signalis gardasaxva; 

 gadaqmnis Sedegi gamovitanoT Suqdiodebze. 

 

               programa С-i enaze  

1.  #include   <built_in.h>;  //gamomyvanebis dasaxelebis failis mierTeba   

2.  Unsigned  int  adc_rd;     // or baitiani cvladebis gansazRvra 
3.  Void  main  ( )  {             //  mTavari programis dasawyisi 
4.DDRB=0xFF;  //gavawyoT РВ porti rogorc gamomyvani                                                                

5. DDRD=0xFF;              // gavawyoT   РD     porti rogorc gamomyvani   
                     

                6.  While (1)  {                      // uwyveti ciklis dasawyisi 
                7.  adc_rd=  ADC  read (2);  // gardaqmnis Sedegis amokiTxva 
                8.  PORTB= adc_rd;             // Sedegis umcrosi Tanrigis gamotana 
                9.  PORTC= Hi (adc_rd);     //  Sedegis ufrosi Tanrigis gamotana   
                                    } 

                          } 

programa iwyeba Include operatoriT (striqoni 1), romlis meSveobiT 
kompilatori axdens im failis mierTebas, romelic gansazRvravs mikrokontroleris 
blokebis gamomyvanebs. momdevno striqonSi ( striqoni 2) xdeba adc_rd  cvladis 
gamocxadeba, rogorc uniSno orbaitianis, romelsac viyenebT gardaqmnili Sedegis 
Sesanaxad. Semdeg iwyeba main mTavari programa. 4 da 5 striqonebSi xdeba В da D 

portebis gawyoba gamoyvanaze. 6-e striqonidan iwyeba While uwyveti cikli. ciklSi 
sruldeba miRebuli orobiTi kodis  Sedegis Cawera adc_rd  cvladSi (striqoni 7). am 
operaciaSi gamoiyeneba kompilatoris ADC  Read (2)  funqcia, romelic iwvevs 
gardaqmnis  procesis gaSvebas da inaxavs Sedegs acg Sida buferul blokSi. 
funqciis parametri aris Sesasvlelis nomeri, saidanac moixsneba gardaqmnili 
signali ( Cvens SemTxvevaSi gvaqs  РС portis arxi 2). ciklis dasrulebis Semdeg 
Sedegis gamoyvana xdeba  РВ da РD portebze. ramdenadac Sedegis kodi 
warmodgenilia 10 orobiTi TanrigiT, xolo TiTeuli porti 8 gamomyvaniania, 
viyenebT or ports : umcros baits vwerT В portSi (striqoni 8), xolo ufros 2 
Tanrigs D portSi. Semdgom saWiroa gadavideT ciklis dasawyisze. miRebuli Sedegis  
kodis indikacia xorcieldeba Suqdiodebze, romlebic mierTebulia РВ  da РD 

portebTan zemoT naCvenebi  sqemis Sesabamisad. 

Llaboratoriuli samuSaos davaleba: 

1.  miuerTeT  potenciometri  mikrokontroleris  gamosasvlelebs J15  

jamperis  saSualebiT  (  ix.  sur.1.15, 1.16); 
2. gaakompilireT  mikroprocesoris  muSaobis  programa  da  CawereT  

mikrokontrolerSi; 
3. Ppotenciometris saSualebiT  cvaleT  acg-s  Sesasvlelze  miwodebuli  

Zabva;  
4. daakvirdiT  Suqdiodebze  gamosul  kodebis  mniSvnelobebs.  
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             laboratoriuli  samuSao #5 

           teqsturi displeis marTvis mowyobiloba 

CamovayaliboT amocana Semdegi  saxiT: 

davamuSaoT mowyobiloba, romelsac gamohyavs programaSi Cawerili teqsti 
teqstur displeize. ekranze teqsti gadaadgildeba jer marjvniv,  Semdeg - marcxniv.  

 Pprincipialuri  eleqtruli  sqema 
 

virCevT  LCD   16x2 teqstur displeis (DS18B20 ). mocemul displeis teqsti or 
striqonSi gamoyavs, TviTeul striqonSi 16 simbolo  (sur.3.3.). sqemas aqvs 16 
gamomyvani da moTavsebulia erT korpusSi. aqedan 8 (D0-D7) gamomyvani gankuTvnilia 
monacemebis da brZanebebis gadacemisaTvis, 3 (EN, R/W, RS) - mmarTveli signalebisTvis, 
danarCeni Sesasvlelebi gamoiyenebian kvebis (VCC), miwis (GND)  da  sikaSkaSis  
maregulirebeli  Zabvis mierTebisTvis.   

 

 N       sur.3.3. 

8 monacemebis gamomyvaniT SeiZleba monacemebis da brZanebebis 4- an 8- bitian 
gadacema. Cvens SemTxvevaSi sruldeba monacemebis da brZanebebis 4 bitiani gadacema, 
rac iZleva imis saSualebas, rom mk-is erTi 8 Tanrigiani  porti gamoviyenoT 
monacemebis an brZanebebis gadacemisaTvis  mmarTvel signalebTan erTad. ramdenadac  
Cvens SemTxvevaSi D0-D3 gamomyvanebi ar gamoiyenebian,  maT miwas (  anu logikuri  0)  
vawodebT.  

(EN) -“nebis darTvis” gamomyvani saSualebas iZleva, rom  moxdes mimarTva 
displeis Siga monacemis registrTan, Tu gamomyvanze erTians  mivawodebT.  nolianis 
SemTxvevaSi  - displei gaiTiSeba.  

(R/W)  “ Cawera/amokiTxvis” gamomyvanis  saSualebiT ganisazRvreba 
gadacmis mimarTuleba: rodesac masze nulia, sruldeba Cawera displeiSi, 
erTianis  dros - amokiTxva. vinaidan Cvens SemTxvevaSi Sesruldeba mxolod 
displeiSi Cawera,  Sesasvlels miewodeba nuliani (  anu  “miwa”). 

(RS) “registris amorCevis”  gamomyvani gansazRvravs  monacemTa  saltiT 
gadacemuli informaciis xasiaTs: brZanebaa Tu monacemi. 
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displeis marTvisaTvis saWiroa  displeis Sesasvlelebi mivuerToT mk-is РС  

portis gamosasvlelebs. РС.2 gamosasvleli RS Sesasvlels, PC.3 _ EN-s,  PC.4  -   D4-s, 

PC.5 -  D5-s,  PC.6 -  D6-s ,  PC.7  –  D7-s. 

LCD  HD44780 kontroleris logikuri struqtura 

Ddispleis  marTvas anxorcielebs LCD  HD44780 kontroleri,  romelic axdens 
brZanebebis damuSavebas da Seicavs  sami  saxis mexsierebas: 

DDRAM – displeis mexsiereba. is rac Cawerilia DDRAM  mexsierebaSi misi 
gamotana xdeba ekranze.  ekranze simboloebis  gamoyvana  xdeba “niSnis  adgilebSi”, 
romlebic  warmoadgenen striqonisa  da  svetebisgan  Seqmnil  matricebs .  maT  
gadakveTaze  myofi  wertilebis mdgomareoba (Camqrali,  Tu  ganaTebuli) 
gamosaxaven  ekranze simbolos. TviToeuli  matricis  zoma aris  5X7 (5  sveti, 7 
striqoni),  rac  gansazRvravs ekranze  gamoyvanili simbolos  formats. Eekranze 
niSnis  adgilebi or  striqonad  arian  ganlagebuli, TiTo striqonSi - 16 
adgiliT.  DDRAM-Si ekranze gamosayvani simboloebi  warmodgenili  arian aseve  
matrcebis  saxiT, magram DDRAM mexsierebis tevadoba   gacilebiT metia vidre 
ekranis xiluli are. rogorc wesi DDRAM – s aqvs 80 ujredi – 40 pirveli 
striqonisTvis da 40 meore striqonisTvis, displeim SeiZleba imoZraos am saxazavze, 
rogorc fanjaram da gamoanaTos mxolod xiluli are (sur.3.4). displeis 
gadaadgilebisTvis aris specialuri brZaneba. aseve arsebobs kursoris cneba – es is 
adgilia,  sadac unda Caiweros momdevno simbolo, e.i.  misamarTis mTvlelis 
mimdinare mniSvneloba. kursori savaldebulo ar aris iyos ekranze , is SeiZleba 
ganTavsebuli iyos ekranis miRma an saerTod gamorTuli. 

 

                            sur.3.4 

CGROM –  simboloebis cxrilia, romelSic moTavsebulia simboloebi  
matricebis  saxiT. rodesac DDRAM  ujredSi vwerT simbolos, igi gadaiwereba 
CGROM cxrilidan, romelic ixateba ekranze. CGROM – Si  cvlileba ar SeiZleba.   

CGRAM - aseve  simboloebis cxrilia, magram im gansxvavebiT rom masSi 
SegviZlia SevitanoT cvlilebebi, sakuTari simboloebis Seqmnis SemTxvevaSi. 
damisamarTeba xorcieldeba wrfivad, e.i. striqonebSi warmodgenilia erTi  
simbolos 8  baiti qvevidan zeviT damisamarTebiT_ erT bits ekranze Seesabameba 
erTi wertili. meore simbolosTvisac analogiurad. Nsur.3.5  naCvenebia  simbolos 
warmodgena  matricaSi. 

Bbaitis  misamarTi  DDRAM-Si  (16-iT  sistemaSi) 
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.  

                    sur.3.5 

 brZanebaTa sistema 

  displeis kontrolerebSi sxvadasxva operaciebis SesrulebisaTvis gamoiyeneba 
specialuri brZanebebi. cxrilSi 3.1   mocemulia brZanebebis Sesabamisi  kodebi: 

cxrili 3.18 

 

brZanebis parametrebs aqvs Semdegi mniSvnelobebi: 

           
DB7 

DB6 DB5 DB4 DB3 DB2 DB1 DB0 mniSvnelobebi 

0 0 0 0 0 0 0  

ekranis gasufTaveba. 
misamarTebis mTvleli 

DDRAM  nulovan 
poziciazea. 

0 0 0 0 0 0 1 _ 

DDRAM-Tan  mimarTva. 
Zvrebis ganuleba. 
samisamarTo mTvlelSi 
nulis Cawera 

0 0 0 0 0 1 I/D S 
ekranis Zvris da 
kursoris gawyoba 

0 0 0 0 1 D C B 
asaxvis reJimis 
gawyoba. 

0 0 0 1 S/C R/L _ 1 
kursoris an ekranis 
Zvra,  

0 0 1 DL N FF _ _ 

xazebis raodenobis,  
(saltis siganis) da 
simboloebis zomis 
amorCeva. 

0 1 AG AG AG AG AG AG 

misamarTis gadarTva 
SGRAM–ze da SGRAM-

is  misamarTis 
formireba. 

1 AD AD AD AD AD AD AD 

gadairTos misamarTi 
DDRAM-ze da 
daformirdes  DDRAM-

s misamarTi  
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 I/D – gansazRvravs sruldeba misamarTis mTvlelis  zrda  (inkrimenti), Tu kleba 
(dekrementi). Tu parametris  mniSvneloba  nulia yoveli momdevno baiti Caiwereba 
n-1 ujredSi. Tu 1 – misamarTi  izrdeba momdevno baitis  Caweris  Semdeg; 

 S – ekranis Zvra, Tu mivaniWebT 1-s, yoveli axali simbolos Setanis SemTxvevaSi 
moxdeba ekranis Zvra, manam ar miaRwevs DDRAM  dasasruls; 

 D – displeis CarTva. Tu masSi CavsvamT 0-s, maSin gamosaxuleba gaqreba; 
imisaTvis, rom naxati gamoCdes am poziciaSi saWiroa Caiweros 1;  

 С – CairTos kursori waxazuli simbolos saxiT. rodesac 1 –ia kursori 
CairTveba; 

 B – gamoisaxos kursori ekranze rogorc mocimcime Savi kvadrati; 

 S/C -  kursoris an ekranis Zvra. Tu parametris mniSvneloba 0 – ia, maSin iZvris 
kursori, Tu 1, maSin ekrani erTi  poziciiT Yyoveli  brZanebis  Sesrulebis  
dros; 

 R/L – gansazRvravs kursoris da ekranis Zvris mimarTulebas. 0- marcxniv  Zvra, 1- 
marjvniv    Zvra; 

 D/L –  biti romelic gansazRvravs monacemis saltis Tanrigebis raodenobas. 1 - 
8 bitis  gadacema, 0 - 4 bitis  gadacema; 

 N – striqonebis raodenoba  ekranze. 0 - erT striqoni, 1 - ori striqoni; 

 F - simbolos zoma: 0 – 5X8 wertili. 1 - 5X10 wertili (iSviadaT gvxdeba); 

 AG – misamarTi  CGRAM  mexsierebaSi;  

 АD-   misamarTi  DDRAM  mexsierebaSi/  

sur.3.6.  naCvenebia  LCD-s (Txevad kristaluri indikatori) mierTeba 
mikrokontrolerTan.                                          

 

                                sur.3.6 

 displeis  marTvisaTvis miuerToT  displeis  Sesasvlelebi PC  

portis  Sesasvlelebs: PC.2  - RS,  PC.3 –EN, PC.4 – D4,  PC.5 –D5, PC.6 –D6,  PC.7 –D7.   

 

LCD 

mk 
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algoriTmi 

sawyisi gawyobis operaciebi 

1. mikrokontroleris  portis gamosasvlelebisa da displeis Sesasvlelebis 
mierTeba. 

2. programaSi gamosayvani teqstis  Setana. 

  operaciebi romelic hqmnis programis tans 

1. teqstis gamoyvana displeize; 
2. teqsts  daZvra displeize marjvniv; 
3. teqsts daZvra displeize marcxniv; 
4. ciklis dasawyisSi  gadasvla. 

programa С - enaze 

// displeis gamosasvlelebis mierTeba C  portis gamosasvlelebTan 

1.  sbit LCD_RS  at  PORTC2_bit; 

2.  sbit  LCD_EN  at  PORTC3_bit; 

3.  sbit  LCD_D4  at  PORTC4_bit; 

4.  sbit  LCD_D5  at  PORTC5_bit; 

5.  sbit  LCD_D6  at  PORTC6_bit; 

6.  sbit  LCD_D7  at  PORTC7_bit; 

//   gadacemis  mimarTulebis  dayeneba   

7.  sbit  LCD_ RS Direction at  DDC2_bit; 

8.  sbit  LCD  EN Direction at  DDC3_bit; 

9. sbit  LCD  D4 Direction at  DDC4_bit; 

10.  sbit  LCD  D5 Direction at  DDC5_bit; 

11.  sbit  LCD  D6 Direction at  DDC6_bit; 

12.  sbit  LCD  D7 Direction at  DDC7_  bit; 

// teqstis Setana 

13. Char  txt1[]=”MikroElektronika”; 

14. Char txt2[]=”BigAVR6”; 
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15. Char  txt3[]=”LCD4bit”; 

16. Char  txt4[]=” Example”; 

17. Char  i; 

18. Void  Move_Delay ( ) { 

19. Delay_ ms (500); 

} 

20. Void  main  ( )  { 

21. Lcd_ Init  ();                           //  DS1820 modulis inicializacia 

22. Lcd_ Cmd( _LCD_CLEAR);     // ekranis gasufTaveba 

23. Lcd_ Cmd (_LCD_CURSOR_OFF);  //  kursoris gamorTva 

//   teqstis ekranze gamotana  

24. Lcd_Out  (1,6,txt3); 

25. Lcd_Out  (2,6,txt4); 

26. Delay_ ms(2000); 

27.Lcd_ Cmd( _LCD_CLEAR); 

28.Lcd_Out  (1,6,txt1); 

29.Lcd_Out  (1,6,txt2); 

30.Delay_ ms(2000); 

//teqstis gadaadgileba 

31.For  (i=0; I<4; i++) { 

32.Lcd_Cmd (_LCD_SHIFT_RIGHT);  // teqstis marjvniv daZvra 

33.Move_Delay ( );                              // teqstis dayovneba displeize 

} 

34.While  (1) { 

35.For  (i=0; I<7; i++) { 
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36.Lcd_Cmd (_LCD_SHIFT_LEFT);    // teqstis daZvra marcxniv 

37.Move_Delay ( );                             // dayovneba                                                          

} 

   } 

programebis proeqtirebis dros mosaxerxebelia gamoyenebuli iyos mza 
funqciebi mk-is sxvadasxva mowyobilobebs Soris urTierTqmedebisTvis, romlebsac 
gvTavazoben kompilatoris dammuSaveblebi. es funqciebi Cven Tavidan gvacilebs maTi 
aRweris aucileblobas.  am ukanasknelidan gamomdinare martivdeba programis 
Sedgenis procesi. zogierTs am funqciebdan Cven viyenebT programaSi. 

programis dasawyisSi xorcieldeba kavSiris damyareba mk-is gamomyvanebsa da 
displeis Sesasvlelebs Soris. (1-6 striqonebi). magaliTad,  sbit  LCD_RS  at  

PORTC2_bit  funqcia amyarebs kavSirs displeis  RS  gamomyvansa da С portis   
gamomyvan  2-s Soris. 

Semdegi jgufi funqciebis (7-12 punqtebi) gansazRvraven gadacemis mimarTukebas. 
magaliTad, sbit  LCD_EN_Direction at  DDC3_bit funqcia gansazRvravs С  portis 3 arxs, rogorc 
gamosasvlels, romelic mierTebulia  EN displeis SesasvlelTan. 

13-16 striqonebSi gamocxadebulia teqstis txt  masivebi, romelTa   elementebi 
warmoadgenen  baituri mTelebs. maTSi vwerT teqsts. romelic  SemdgomSi  gamodis  
displeis  ekranze. 

    ESemdeg  gansazRvrulia  dayovnebis  funqcia (striqoni 19).  Ees  funqcia  
iyenebs  standartul  funqcias  Delay_msM(),  romelic  uzrunvelyofs  500 mw  
dayovnebas. igi  gamoyenebuli  iqneba  programaSi.D 

Pstriqoni 20-dan  iwyeba  teqstis  gamoyvanis  mTavari  funqcia  main. 
Ppirvel  rigSi  sruldeba  displeis  inicializacia.  amisTvis  viyenebT  
mza  funqcias  Lcd_ Init  ( ). Ees  funqcia  ayenebs displeis  parametrebis  
sawyis  mniSvnelobebs  (striqoni 21). 

Pstriqon 22-Si  xdeba  ekranis  gasufTaveba  Lcd_ Cmd( _LCD_CLEAR)  funqciis  
saSualebiT. 23  striqonSi  gamoirTveba  kursori  Lcd_ Cmd (_LCD_CURSOR_OFF) 
funqciis  gamoyenebiT. 

 24  da  25  striqonebSi  sruldeba  teqstis  gamoyvana  ekranze.  gamoyenebulia  
funqcia  Lcd_Out  (striqoni, sveti, gamosayvani  teqsti ). Aam  funqcias  gamoyavs  
teqsti  ekranze  frCxilebSi  parametrebis  saxiT  miTiTebuli  poziciidan  
dawyebuli -  Ppirvelad  naCvenebia ekranze striqonis  nomeri, meored -  svetis  
nomeri, mesamed  -  teqstis  Semcveli  masivi). Ppirvel  funqcias gamohyavs txt3  

masivSi Cawerili  teqsti pirveli  striqonis   me-6  poziciidan  dawyebuli, meore  
funqcias – txt4  masivSi  Cawerili  teqsti  meore  striqonis  me-6  poziciidan. 

Semdeg  sruldeba  dayovneba  2mw, rom  SesaZlebeli  iyos  teqstis  wakiTxva  
ekranze  (striqoni 26).  27  striqonSi  ekrans  kvlav  vasufTavebT  da  Semdeg  28,  
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29  striqonebSi  gamoiyvaneba txt1 da txt2-is Semcvelobebi  ekranis  pirvel  da  meore  
striqonebSi,  Sesabamisad.  isev  sruldeba  dayovneba    ( striqoni 30). 

Semdeg  sruldeba  teqstis Zvra  marjvniv.  ciklSi vasrulebT funqcias 
Lcd_Cmd (_LCD_SHIFT_RIGHT),  romelic  ciklis  erT  gasvlaze  Zravs  teqsts  
erTi  poziciiT  marjvniv  (striqoni 32) .  ciklis  damTavrebis  Semdeg  teqsti  
daZruli  iqneba  oTxi  poziciiT  marjvniv. 

34  striqonidan  dawyebuli  sruldeba  usasrulo cikli  while,  romlis  
Sesrulebis  dros  teqsti  mimdevrobiT  iZvris  ekranze  jer  marcxniv oTxi  
poziciiT Lcd_Cmd (_LCD_SHIFT_LEFT) funqciis  gamoyenebiT (striqoni 35-37), Semdeg  
marjvniv oTxi  poziciiT, zemoT  naCvenebi  funqciis saSualebiT  ( striqoni 38-40 ). 
Yyoveli  mimarTulebiT  Zvris    Semdeg  vasrulebT  dayovnebas.  

Llaboratoriuli samuSaos davaleba: 

1. miuerTeT  displei  mikrokontrolers SW15  gadamrTvelebis  saSualebiT  (ix.  
sur.1.25,1.26); 

2. gaakompilireT  mikrokontroleris  muSaobis  programa; 
3. SecvaleT  gamosayvani  sawyisi  teqsti; 
4. SecvaleT  teqstis  gadaadgilebis  mimarTuleba  da  poziciebis  raodenoba  

displeize; 
5. CawereT  programa  mikrokontrolerSi; 
6. daakvirdiT  sqemis  muSaobas 

 

          laboratoriuli  samuSao #6 

mikrokontroleris  muSaoba  temperaturis  gadamwodTan 

CamovayaliboT  amocana  Semdegi  saxiT: 

avagoT  mowyobiloba, romelic  gardasaxavs  temperaturis  gadamwodidan  miRebul  
analogur  signalebs  orobiT  kodSi  da  gamohyavs  miRebuli  mniSvnelobebi  

teqstur  displeize. 

Pprincipialuri  eleqtruli  sqema 

Mmowyobilobis  agebis  dros  viyenebT  Atmega  128  mikrokontrolers,  DS18B20  

temperaturis  gadamwods  da  2x16  LCD  teqstur  displeis,  romelic  Cvens  mier  

ganxiluli  iyo  wina  paragrafSi. 

temperaturis  gadamwodi  (sensori)  

makompleqtebeli  elementebis  Tanamedrove  bazari  gvTavazobs  temperaturis  

gadamwodebis  farTo  asortiments.  maT  Soris  ZiriTadi  gansxvaveba  

mdgomareobs  gasazomi  temperaturis  diapazonSi,  kvebis  Zabvis  mniSvnelobaSi, 

gamoyenebis  sferoSi,  gabaritul  zomebSi, temperaturis  gardasaxvis  wesSi,  

marTvis  sistemasTan  dakavSirebis  interfeisSi.  amJamad  erT-erTi  yvelaze  
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populiaruli  temperaturis  gadamwodi  aris  Dallas  Semicondactor  firmis gadamwodi   

DS18B20. 

DS18B20  warmoadgens  cifrul  gadamwods  gardasaxvis  programirebadi  

garCeviTobiT. 

Ggadamwods  aqvs  Semdegi  saxe: 

 

 

Vcc  -  kvebis Zabvis  Sesasvleli; 

GND -  miwa; 

DQ -  monacemTa  Sesasvleli. 

Ggadamwods  gaaCnia  Semdegi  Taviseburebebi: 

1) marTvel  sistemasTan  urTierTobisaTvis  gamoiyenebs  1-wire  interfeisis  

monacemTa  saltes; 

2) unikaluri  64-baitiani  mimdevrobiTi  saidentifikacio  kodis  gamoyeneba,  

romelic  ganTavsebulia  Siga  ROM- mexsierebaSi  da  gaTvaliswinebulia  

mravalwertilovani  sistemebisaTvis,  sadac  saWiro  aris  konkretuli  

gadamwodebis  damisamarTeba; 

3) gasazomi  temperaturis  diapazoni  Seadgens  -55….+1250 C; 

4) gazomvis  sizuste ±±0,5v,  Tumca  es  marTebulia  mxolod  diapazonisaTvis -

10• • • +85
0
C; 

5) gardasaxvis  garCeviToba  ganisazRvreba  momxmareblis  mier  da  Seadgens  9 

…..12  bits; 

6) gaaCnia Siga qveda  da  zeda  zRvaris  registrebi, romelTa  saSualebiT  

gamomuSavdebian  gangaSis  signalebi  gazomili  temperaturis zRvris  

gadasvlis  SemTxvevaSi. 

ganvixiloT  gadamwodis  struqtura (sur.3.7) 
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                                  sur.3.7 

 

monacemTa  gadacema  xorcieldeba DQ  gamomyvanis  saSualebiT, romelic  qmnis  

1-wire  interfeiss.  “parazituli  kvebis”  sqema  gamoiyeneba  interfeisidan  kvebis  

miwodebis  SemTxvevaSi. vinaidan  mocemul  mowyobilobaSi  gamoiyeneba  gare  kveba,  

Cven  mas aq ar  ganvixilavT.  

64-bitiani  ROM  da  1-wire   porti  Seicavs  unikalur  64  bitian  

saidentifikacio  kods,  romelic  ganTavsebulia  ROM  mexsierebaSi. am  kvanZSi  

aseve  imyofeba  1-wire  marTvis  sistemasTan  urTierTobis  interfeisi.  

mexsierebis  marTvis  logikis   qvesistema  anxorcielebs  monacemTa  

gadacemas…1-Wire  interfeissa  da  Scratchpad  mexsierebas  Soris.  romelsac  Tavis  

mxriv  aqvs  wvdoma  temperaturis  gadamwodis  registrebTan, gangaSis  signalis 

zemo  da  qvemo  zRvrebis  dayenebis  registrebTan, sakonfiguracio  registrTan  

da  8-bitiani  sakontrolo  jamis  generatoris  registrTan. 

kvebasTan  mierTebis  SemTxvevaSi, uTqmelobiT, gadamwods aqvs gardasaxvis 

garCeviToba 9  biti da  gadadis  Semcirebuli  energomoxmarebis  reJimSi (“Zilis”  

mdgomareobaSi).  Ggardasaxvis  dawyebisaTvis  wamyvanma  mowyobilobam  unda  

gaugzavnos  brZaneba  Convert_T. temperaturis orobiT kodSi  gardasaxvis  Semdeg,  

es  kodi  Caiwereba  Scratchpad  mexsierebaSi orbaitiani  sityvis  saxiT  (or  

ujredSi)  da  gardamsaxi  kvlav  gadadis  “Zilis” reJimSi. 

axla  ganvixiloT,  rogor  xdeba  temperaturis  gadasaxva  gadamwodSi. 

temperaturis gadamwodi  Seicavs  acg-s  (analogur  cifrul  gadamsaxs),  da  mis  

gamosasvleli  registridan  gardasaxvis  Sedegad  miRebuli  kodi  gadaitaneba 

Scratchpad  mexsierebaSi  romelsac  aqvs  Semdegi  saxe:         
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S warmoadgens  niSnis alams, gamoiyeneba  niSnis  miTiTebisaTvis  (Tu S=0, 0-10 

Tanrigebis  Semcveli  ricxvi  dadebiTia,  da  S=1,  Tu  imave TanrigebSi Cawerili  

ricxvi  uaryofiTia.  uaryofiTi  ricxvi  warmodgenilia  damatebiT  kodSi). 

rogorc  moyvanili  naxatidan  Cans, umcros  oTx  bitSi  iwereba  kodis  

wiladi  nawili (bitebi 0-3),  xolo  ufros  rva  bitSi-  mTeli  nawili  (bitebi 4-

11).  

gangaSis  signali  -  Termostatis  funqcia   

am  mizniT  gaTvaliswinebulia  2  8-bitiani registri  TH  da TL.  TH   Seicavs  

temperaturis  zeda  zRvaris  mniSvnelobas, TL- qveda  zRvaris  mniSvnelobas. Tu 

temperatura  TH  mniSvnelobaze  metia an    TL  mniSvnelobaze naklebia yendeba  

gangaSis  alami.  Eam alamis  aRmoCena  xdeba  wamyvani  mowyobilobis  mier  Alarm  

Search  brZanebis  gacemiT  DQ  xazze. gangaSis alami  axldeba temperaturis yoveli  

gardasaxvis operaciis  Semdeg. amasTan, TH  da  TL  registrebTan  SedarebisaTvis  

gamoiyeneba  mxolod  bitebi  4-11,  aqedan  gamomdinare  Termostatis  funqcia  

muSaobs  mxolod  mTeli  nawilisaTvis.  registrebi  fizikurad  warmoadgenen  

EEPROM  mexsierebas,  amitom  isini  inarCuneben  Tavis   mniSvnelobas  kvebis  

gamorTvis  SemTxvevaSic.  TviT  registrebi  temperaturis  registrebis  

analogiuria,  mxolod  8-bitiani,  S  alams  aqvs  igive  mniSvneloba  rac  wina  

SemTxvevaSi.   

64-bitiani  saidentifikacio  kodi 

Ees kodi,  rogorc  adre  iyo aRniSnuli, saWiroa  TiTeuli  mowyobilobis  

identifikaciisaTvis  mravalwertilian  temperaturis  gazomvis  sistemaSi. 

Aam mexsierebas  aqvs  qveviT  naCvenebi  formati:   

 

Uumcrosi  8-biti  gankuTvnilia  ojaxis  aRniSvnisaTvis  (FAMILI  CODE)  da Seicavs  

mniSvnelobas 0x28  ( mwarmoeblis  mier  daniSnuli).  48  biti Seicavs  mowyobilobis 

unikalur  seriul  nomers (SERIAL  NAMBER).  Y ufrosi  baiti  Seicavs  CRC  

sakontrolo  kods,  romlis  saSualebiT  xdeba  monacemTa sisworis   Semowmeba  

ROM  mexsierebaSi. 

Mmexsierebis  organizacia (sur.3.8) 
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                               sur.3.8 

 

gadamwodis  mexsiereba  Sedgeba  bloknoturi  tipis  mexsierebisa 

(SCRATCHPAD)  da  EEPROM  mexsierebisagan, romelic  gankuTvnilia  sakonfiguracio  

registris  monacemTa  da  gangaSis  signalis  zeda  da  qveda  zRvris  

registrebis  Semcvelobebis  Sesanaxad.  kvebis Zabvis  gamorTvis   SemTxvevaSi 

SCRATCHPAD mexsierebis 2,3,4 baitebis monacemebi   inaxebian  EEPROM-Si.  0,1  

baitebSi  iwereba  temperaturis  gardasaxvis  Sedegad  miRebuli  orobiTi  kodis  

mniSvneloba. 5,6,7,  baitebi  darezervirebuli  arian  Siga  gamoyenebisaTvis  da 

momxmareblisaTvis isini  miuwvdomeli  arian.  

Uunda aRiniSnos, rom  Tu  Termostatis  funqcia  ar  gamoiyeneba, TH  da  TL  

SeiZleba gamoyenebuli  iyvnen  rogorc  saerTo  daniSnulebis  mexsiereba.  

Mmonacemebi iwerebian 2,3,4  baitebSi  mimdevrobiT, dawyebuli me-2  baitis  

umcrosi  bitidan  Write  Scrathcpad   brZanebis  saSualebiT. monacemTa  wakiTxva  ki  

SeiZleba  Sesruldes  Read  Scratchpad  brZanebiT, romlis  Sesrulebis  dros  

wamyvani  mowyobiloba  iRebs  monacemebs  0  baitis  umcrosi  bitidan  dawyebuli. 

monacemTa  Sesanaxad  2,3,4  baitebidan  EEPROM-Si,  wamyvan  mowyobilobam  

gadamwods  unda  gaugzavnos  brZaneba  Copy  Scratchpad. 

rogorc  zeviT  iyo  naTqvami, EEPROM  mexsierebaSi  Cawerili  monacemebi  

kvebis  gamorTvis  SemTxvevaSi  SenarCundebian.  Kkvebis  CarTvis  SemTxvevaSi  ki  

ESesabamis  EEPROM  ujredebidan gadaitvirTebian   Scratchpad  mexsierebis  registrebSi. 

Ggarda  amisa, EEPROM-Si  Cawerili  monacemebi  nebismier  dros  SeiZleba  

gadawerili  iyos  Scratchpad  mexsierebaSi. 

sakonfiguracio  registri  
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sakonfiguracio  registrSi  momxmareblis  mier  gamoiyeneba  mxolod  ori  

biti:  R0  da R1.  Ees  bitebi  gansazRvraven  temperaturis  gardasaxvis  

garCeviTobas  (anu  miRebuli  kodis  TanrigTa  raodenobas).  uTqmelobiT  am  

TanrigebSi  dayenebulia  0, rac  Seesabameba  gardasaxvis  9-bitian  garCeviTobas. 

Aam  bitebis  SesaZlebeli  kombinaciebi  da  maTi  Sesatyvisoba  

garCeviTobebTan  naCvenebia  cxril 3.2-Si. Uunda aRiniSnos, rom  rac  metia   

  garCeviToba,  miT  ufro metia  gardasaxvisaTvis  saWiro  dro. 

           cxrili 3.2 

 

 

 

 

 

monacemTa gadacemis  operaciebis  Tanmimdevroba 

yovelTvis  mmarTveli  sistemis  gadamwodTan  mimarTvis  SemTxvevaSi  unda  

daculi  iyos  moqmedebebis  Semdegi  Tanmimdevroba^: 

1) inicializacia; 

2) ROM  brZaneba ( romelsac  moyveba  monacemTa saWiro gacvla); 

3) Ggadamwodis Ffunqcionaluri brZaneba (romelsac  moyveba  monacemTa  

saWiro  gacvla). 

Tu  romelime  biji  gadamwodTan  mimarTvis  dros  gamotovebulia, mas  ar  

eqneba  reaqcia. 

Aamgvarad,  yvela  gadacema  iwyeba  inicializaciiT.  Ees  operacia  sruldeba 

wamyvani  mowyobilobis  mier mimyolisTvis nulze  dayenebis  signalis  gagzavniT,  

romelis sapasuxod  mimyoli  mowyobilobebi (Cven  SemTxvevaSi  temperaturis  

gadamwodi) ugzavnian  wamyvans  signals  yofnis  Sesaxeb, romliTac  atyobineben  

mas,  gadamwodebi  mierTebulia da arian muSaobisTvis  mzadyofnaSi. 

saerTod  1-wire  interfeisis  salte, romelic  realizebulia  gadamwodSi,  

monacemTa  salteze  iyenebs signalebis  ramodenime  tips:  ganulebis  impulss, 

yofnis  impulss,  0-is  Caweras,  1-is  Caweras, 0-is  amokiTxvas, 1-is  amokiTxvas. 

Yyvela  aRniSnul  operaciebs  anxorcielebs  wamyvani  mowyobiloba.  Ggamonakliss  

warmoadgens yofnis  impulsi,  romelsac  aformirebs  mxolod  gadamwodi. 

G 

gadamwodis  brZanebebi 

Ggadamwodis  muSaoba ganisazRvreba  brZanebebis  saSualebiT. gamoiyeneba  ori  

tipis  brZanebebi:  ROM- brZanebebi  da  funqcionaluri  brZanebebi. 

R0 R1 garCeviToba maqs.  Gardasaxvis  dro 

0 0 9-biti 93,75 mw (tgard/8) 

0 1 10-biti 187,5 mw (tgard/4) 

1 0 11-biti 375 mw (tgard/2) 

1 1 12-biti 750 mw (tgard) 
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ROM- brZanebebi   

Ees  brZanebebi ixmarebian  gadamwodis  inicializaciis  Semdeg  da  Seicaven 

instruqciebs  gadamwodTan  muSaobis  Sesaxeb. TviToeuli  brZaneba  8-Tanrigaa. 

ASesabamisi ROM brZanebis  Sesrulebis  Semdeg  SesaZlebelia  funqcionaluri  

brZanebis  Sesruleba ((cxrili 3.3.).  .  

cxrili  3.3. 

SEARCH  

ROM  

[F0h] 

am  brZanebis  saSualebiT  mmarTveli  mowyobiloba arkvevs  saltesTan  
mierTebul    mowyobilobebs.  vinaidan  Cven  SemTxvevaSi  mxolod  erTi  
gadamwodia  mierTebuli, am  brZanebas  ar  gamoviyenebT.   

READ  

ROM 

[33h] 

es  brZaneba  gamoiyeneba  rodesac  salteze  mxolod  erTi  gadamwodia. 
Ees  SesaZkleblobas  aZlevs  wamyvan  mowyobilobas  waikiTxos 64  
bitiani ROM  mexsiereba  misi  moZebnis  brZanebis  gareSe. 

MATCH  

ROM 

[55h] 

es  brZaneba  SesaZleblobas  aZlevs  wamyvans  ipovos ramodenime  
mowyobilobidan misTvis  saWiro  mowyobiloba  64  bitiani  misamarTis  
saSualebiT,  romelTanac  Semdeg  Seasrulebs  saWiro  operaciebs. 

SKIP  

ROM 

[CCh] 

am  brZanebis  saSualebiT  wamyvani  mimarTavs yvela masTan  
dakavSirebul  mowyobilobas ganurCevlad  misamarTisa,  maTTan  raime  
operaciis  erTdrouli  SesrulebisaTvis. 

ALARM 

SEARCH 

[ECh] 

am  brZanebis  saSualebiT  wamyvani  eZebs  gangaSis  alams  yvela  
mowyobilobaSi 

 

Ffunqcionaluri  brZanebebi 

Aam  brZanebebis  saSualebiT  sruldeba  sxvadasxva  moqmedebebi  temperatoris  

sensoris  integralur  sqemaSi,  dakavSirebuli  mis  funqcionirebasTan  (cxrili  3.4.) 

cxrili  3.4. 

CONVERT T [44h]  

 

temperaturis gardasaxvis dawyeba. Aam brZanebis  Sesrulebis  Sedegad 
2-baitiani kodi  Caiwereba  acg-s  gamomaval  registrSi  

amWRITE 

SCRATCHPAD 

[4Eh]  

wers  monacemebs  2-4  registrebSi  meore  registridan  dawyebuli  
umcrosi  baitiT.  

READ 

SCRATCHPAD 

[BEh]  

Aasrulebs scratchpad-is yvela  registrebSi  Semcveli  monacemis  
gadacemas,  dawyebuli 0 baitis umcrosi   bitidan,  dsrulebuli  8  
baitis   ufrosi  bitiT.   

COPY 

SCRATCHPAD 

[48h]  

Ees  brZaneba  gadawers  2,3,4  registrebis  Semcvelobis aslebs 
scratchpad-mexsierebidan  Sesabamis EEEPROM    ujredebSi.  

RECALL E2 [B8h]  

Ees  brZaneba  monacemTa  aslebs  gadawers EEPROM-idan  scratchpad-
mexsierebis  Sesabamis  adgilebSi.  Kkvebis  CarTvis  dros  es  
operacia  sruldeba  avtomaturad.  

READ POWER 

SUPPLY [B4h]  

Ees  brZaneba  aucilebelia  wamyvan  mowyobilobisTvis  informaciis  
miwodebisaTvis  kvebis  wyaros  Sesaxeb,  romelic  gamoiyeneba  
gadamwodis  kvebisaTvis.  wakiTxvis  dros  gadamwodi  pasuxobs  0-iT, 
.  Tu  gamoiyeneba  parazituli  kveba  da  1-iT ,  Tu  gamoiyeneba  
gare  kveba.  
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Mmowyobilobis  principialuri  sqema 

sur.3.9-ze mocemulia mowyobilobis principialuri  sqema. 

                                                        LCD 

 

                                                   sur.3.9 

SemoTavazebul  sqemaSi  teqsturi  displei  mierTebulia  С  portTan: PC.2- 

displeis  RS  SesasvlelTan, PC.3- EN SesasvlelTan, PC.4- D4-Tan, PC.5-D5-Tan, PC.6-D6-

Tan, PC.7-D7-Tan.  temperaturis  gadamwodis  Sesasvleli  mierTebulia  B  portis  

PB.0  gamosasvlelTan.  displeisTvis  monacemTa/brZanebebis  gadacema  sruldeba  

tetradebad. vinaidan  D0-D3  Sesasvlelebi  mocemul  sqemaSi  ar  gamoiyeneba, 

maTTan  miyvanilia  miwa  (logikuri 0 ).  imis  gamo,  rom  displei  muSaobs  

mxolod  mikrokontroleridan  monacemTa  miRebaze, R/W  Sesasvlelze  miewodeba  

logikuri  0  (miwa).  R43  potenciometri gamoiyeneba  ekranze  gamosaxulebis  

sikaSkaSis  cvlilebisaTvis. 

algoriTmi   

sawyisi  dayenebis  operaciebi 

 avawyoT PC  portis  gamomyvanebi,  rogorc  gamosasvlelebi, danarCeni 

dayenebebi  davtovoT  uTqmelobiT  mniSvnelobebiT.  

Ooperaciebi,  romlebic  Seadgenen  programis  tans 

 displeis  ekranis  gasufTaveba; 

 kursoris  gamorTva; 

 temperaturis  gadamwodSi  gardasaxvis  dawyeba; 

 gardasaxvis  Sedegis  gadawera mikrokontrolerSi; 

 temperaturis  mniSvnelobis  gamoyvana  displeis  ekranze. 

mk 
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programa  C-ze 

// LCD  modulis  mikrokontrolerTan  kavSiris  awyoba 

1. sbit  LCD_RS  at  POTC2_bit; 

2. sbit  LCD_EN  at  POTC3_bit; 

3. sbit  LCD_D4  at  POTC4_bit; 

4. sbit  LCD_D5  at  POTC5  bit; 

5. sbit  LCD_D6  at  POTC6_bit; 

6. sbit  LCD_D7  at  POTC7_bit; 

// mikrokontroleris  gamosasvlelebis  gadacemis  mimarTulebis  awyoba 

7. sbit  LCD_RS_Direction  at  DDC2_bit;   

8. sbit  LCD_EN_Direction at   DDC3_bit; 

9. sbit  LCD_D4_Direction  at  DDC4_bit; 

10. sbit  LCD_D5_Direction  at  DDC5_bit; 

11. sbit  LCD_D6_Direction  at  DDC6_bit; 

12. sbit   LCD_D7_Direction at   DDC7_bit;   

 

13.const  unsigned  short  TEMP_RESOLUTION=9; //  modulis gardasaxvis  garCeviTobis                          

dayeneba   

14.  char  *text=”000.0000”;  

15.  unsigned  temp; 

16.  void  Display_Temperature  (unsigned  int  temp2write)  { 

17. const  unsigned  short  RES_SHIFT=TEMP_RESOLUTION-8; 

18. char  temp_whole;  //  cvladis  gamocxadeba  mTeli  nawilisaTvis 

  19.unsigned  init  temp_fraction;  //  cvladis  gamocxadeba  wiladi  nawilisaTvis 
   

  //  temperaturis  niSnis  Semowmeba 

         20.  if (temp2write &  0x8000)  { 

         21. text [0]=  ‘ – ‘ ; 

         22.  temp2write = ~ temp2write +1; //uaryofiTi  ricxvis  gardasaxva  pirdapir  kodSi 

           } 

         23. temp_whole = temp2write >> RES_SHIFT;  // mTeli  nawilis  gamoyofa 

    //  mTeli  nawilis  warmodgena  simboloebiT 
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        24. if (temp_whole/100) 

        25. text [1] = temp_whole/100+48;    //aseulebis  gansazRvra  

        else 

        26. text [1]=’0’; 

         27. text [2] =( temp_whole/10)%10+48;  //  aTeulebis  gansazRvra 

         28. text [3] = temp_whole%10+48;  //  erTeulebis  gansazRvra 

           // wiladi  nawilis  gamoyofa 

         29. temp_fraction =  temp2write <<( 4- RES_SHIFT);  

        30. temp_fraction &=  0x0F; 

        31. temp_fraction *=  625; 

       // wiladi  nawilis  gardasaxva  simboloebad 

        32. text [4]= temp_fraction/1000          +48; 

        33. text [5]=( temp_fraction/100)%10 +48; 

        34. text [6]=( temp_fraction/10)%10   +48; 

        35.  text [7]= temp_fraction%10           +48; 

        36. Lcd_Out (2,5,txt);  //temperaturis  mniSvnelobis  gamoyvana  displeize 

 

            }        

        37. void  main  ()  { 

       38.Lcd_Init ( );  //  LCD  inicializacia 

      39.Lcd_Cmd (_LCD_CLEAR); //ekranis  gasufTaveba 

      40. Lcd_Cmd (_LCD_CURSOR_OFF); // kursoris  gamoTiSva 

   41.Lcd_Out  (1,1,” Temperature :   “);  //  teqstis  gamoyvana  ekranze 

   42. Lcd_Chr (2,13,223);  //gradusis  simbolos  gamoyvana  ekranze 

   43. Lcd_Chr (2,14, ‘C’); // С  simbolos  gamoyvana 
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44. do  { 

45. Ow_Reset (& PORB,0);  //0-s  gacema  gadamcemis  salteze  PORB-s 0  
gamosasvlelidan  

46.  Ow_Write ( & PORTB,0, 0xCC); //  SKIP_ROM brZanebis  gadacema  

47. Ow_ Write  (&  PORTB,0, 0x44);  // CONVERT_T displeis  brZanebis  gadacema 

48. Delay_us (120); 

49. Ow_Reset (& PORB,0);   

50. Ow_Write ( & PORTB,0, 0xCC); // SKIP_ROM brZanebis  gadacema 

51 Ow_Write ( & PORTB,0, 0xBE); // READ_SCRATCHPAD  brZanebis  gadacema 

52.temp = Ow_Read (&PORTB,0);  .//Sedegis  umcrosi  baitis  wakiTxva 

53.temp=   Ow_Read (&PORTB,0)+ temp;  // gardasaxvis  sruli  Sedegis  formireba 

54. Display_Temperature  (temp); //Sedegis  gacema  displeize 

54. Delay_ms (500); 

       } 

55. while (1);  //  usasrulo  ciklis  dasawyisze  gadasvla 

} 

 

Pprograma  iwyeba  C  portis  gamosasvlelebsa  da  displeis  Sesasvlelebs  

Soris  kavSiris  damyarebiT  (striqonebi  1-6),  agreTve  ganisazRvreba  gadacemis  

mimarTuleba  C  portis  gamosasvlelebisTvis  (  striqonebi  7-12).  Aam  mizniT  

gamoiyenebian  zeviT  ganxiluli  kompiliatoris  funqciebi. 

Semdeg sruldeba  zogierTi  cvladebis  gamocxadeba  (striqonebi 13-15):  

TEMP_RESOLUTION  identifikatori  cxaddeba  rogorc  konstanta,  romelsac  

eniWeba  mniSvneloba  9,  rac  Seesabameba  gardasaxvis  garCeviTobas,  romelic  

mocemul  programaSi  miRebulia  uTqmelobiT; text- miuTiTebs  simboloebis  

masivis  dasawyisze; temp- int  tipis  cvladi,  romelSic  displeidan  Caiwereba  

gardasaxvis  rezultati.  

Pstriqon 16-dan  ganisazRvreba  funqcia Display_Temperature, romelsac  

gadamwodidan  wakiTxuli  mniSvnelobebi  gamohyavs  displeize. Ggardasaxvis 

miRebuli  Sedegi  Seicavs  mTel  da  wilad  nawils. wiladi  nawilis  Tanrigebis  

raodenoba  damokidebulia gardasaxvis  garCeviTobaze  (  miRebuli  kodis  

Tanrigebis  raodenobaze)  da  gazomvis  diapazonze.  9  Tanrigis  garCeviTobis 

SemTxvevaSi, romelic  Cven  avirCieT  mocemul  amocanaSi, wilad  nawils  ukavia 

erTi  umcrosi  Tanrigi.  wiladi  nawilis  Tanrigebis  raodenoba  fiqsirdeba  

cvladSi  RES_SHIFT (striqoni 17). striqonSi 18  da  19 warmodgenilia  cvladebi 
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temp_whole  da  temp_fraction,  romlebSic  Sesabamisad  CavwerT  temperaturis  

mniSvnelobis  mTel  da  wilad  nawils. 

rogorc  zeviT  iyo  naTqvami, temperaturis  mniSvneloba  SeiZleba  iyos  

rogorc  dadebiTi,  ise  uaryofiTi. uaruofiTi  mniSvneloba  warmodgenilia  

damatebiT  kodSi.  cxadia, displeize  gamoyvanisaTvis  temperaturis  mniSvneloba  

unda  warmodgenili  iyos  absoluturi  mniSvnelobiT (anu  pirdapir  kodSi). 

uaryofiTi  mniSvnelobis  pirdapir  kodSi  gadayvanis  mizniT striqon  20-Si  

mowmdeba  gardasaxvis  Sedegad  miRebuli  mniSvnelobis  niSani  ufrosi  Tanrigis  

mdgomareobis  mixedviT  if  operatoris  meSveobiT,  romlis  frCxilebSi  Cawerili  

piroba  WeSmaritia  aRniSnul  TanrigSi  1-is  arsebobis  SemTxvevaSi  (es  Tanrigi 

gamoiyofa  0x8000  kodiT  temp2write  cvladidan,  sadac  Cawerilia  temperaturis 

amokiTxuli mniSvneloba), Tu  aRniSnul  TanrigSi  imyofeba  1  (e.i.  uaryofiTi  

ricxvia),  maSin  text masivis  pirvel  elementSi  Caiwereba  simbolo'” - “  

(striqoni 21) da  ricxvi  gardaiqmneba  pirdapir  kodSi (striqoni 22). 

41  striqonSi sruldeba  teqstis ” Temperature :   “   gamoyvana ekranis  pirveli  

striqonis  pirveli  poziciidan  dawyebuli. 

42  striqonSi funqcias   ekranze  gamoyavs  gradusis  aRmniSvneli  simbolo (223 

mniSvneloba  aris  am  simbolos  kodi ). 

43  striqonSi xdeba  ‘C’  simbolos  gamoyvana  ekranze. 

44  striqonSi  sruldeba do-while  cikli, romlis  drosac  gamoiyeneba 1-wire  

interfeisis  funqciebi. am  funqciebiT sruldeba gadamwodTan  urTierToba,  rogorc  

es  zeviT  iyo  naCvenebi:  funqcia Ow_Reset (& PORB,0)  saSualebiT  PORB 0  

gamosasvleliT  gadamwods  miewodeba  0  signali, romeliTac  temperaturis 

gadamwodi  dgeba  sawyis  mdgomareobaSi  (striqoni 45).  Aamis  Semdeg  portis  igive  

gamosasvlelidan  gaicema  brZaneba  SKIP_ROM,  romelic  amzadebs gadamwods Semdegi  

funqcionaluri  brZanebis  Sesasruleblad  ( striqoni 46).  Ffunqcia Ow_ Write  (&  

PORTB,0, 0x44)  asrulebs gadamwodisTvis  CONVERT_T  brZanebis gadacemas,  romlis  

safuZvelze  iwyeba temperaturis  gardasaxvis  procesi ( striqoni  47).  Ggarkveuli  

dayovnebis  Semdeg,  romelic  saWiroa  gardasaxvis  procesis  damTavrebisTvis,  

gadamwodi  kvlav  gadayavT  sawyis  mdgomareobaSi (  striqoni  49 )  Sesasvlel  

salteze  0-is  miwodebiT. striqon 50-Si  kvlav  gadaicema  SKIP_ROM  brZaneba. 

Pstriqon 51-Si  gaicema  READ_SCRATCHPAD gadamwodis  mexsierebidan  wakiTxvis  

brZaneba  . 52 da  53  striqonebSi  xorcieldeba  gardasaxvis  Sedegis    Cawera  temp  

cvladSi  -  jer  umcrosi  baitis,  Semdeg  ufrosi  baitis  da  sruli  Sedegis  

daformireba. 

Semdeg  sruldeba funqcia  Display_Temperature ,  romelsac  gamoyavs  miRebuli  

Sedegi  displeize.      

Ggarkveuli  dayovnebis  Semdeg  programa  gadadis  ciklis  dasawyisSi striqon  

37-ze  da  ganxiluli  moqmedebebi  meordebian.  

Llaboratoriuli  samuSaos  davaleba: 

1. gadarTvelebis   saSualebiT  daukavSireT  erTmaneTs  mowyobilobis  komponentebi; 

2. siliustracio  programaSi  gadaadgileT  ekranze  gamosayvani  teqstis  

striqonebi; 
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3. gaakompilireT  programa  da  CawereT  mikrokontrolerSi; 

4. SeamowmeT  mowyobilobis  muSaoba  sxvadasxva  temperaturis  mniSvnelobisaTvis, 

           laboratoriuli  samuSao #7 

             realuri  drois  saaTi 

CamovayaliboT  amocana  Semdegi  saxiT: 

davamuSaoT  mowyobiloba,  romelsac  drois  garkveul  intervalebSi  

teqstur displeize  gamohyavs  realuri  drois  da  kalendaris  mniSvnelobebi.  

Pprincipialuri  eleqtruli  sqema: 

Mmowyobilobis  asagebad  gamoyenebulia  mikrokontroleri  Atmega 128,  realuri  

dros  saaTis  integraluri  sqema DS1307 da  teqsturi  monitori  2x16  LCD,  

romelic  Cvens  mier  ganxiluli  iyo  wina  paragrafebSi. 

integraluri  sqema  DS1307 

mimdevrobiTi  interfeisiani  realuri  drois  saaTi  DS1307  (RTC) warmoadgens 

orobiT-aTobiT  saaT-kalendars, romelic  Seicavs  56  baitian  

energodamoukidebel  statikur  operatiul  mexsierebas.  misamarTebis  da  

monacemebis  gadacema  xorcieldeba  orgamtariani,  ormimarTulebiani  saltiT  

TWI.  saaTi-kalendari  iTvlis  wamebs, wuTebs, saaTs,  kviris  dReebs, TariRs, Tveebs  

da  wels. Tvis  bolo dRe  avtomaturad  koreqtirdeba  31-ze  nakleb  dRis  mqone  

TvisTvis  nakiani wlis  CaTvliT. saaTi  muSaobs  rogorc  24- ,  ise  12-saaTian  

reJimSi  AM/PM  indikatoriT. DS1307-s  aqvs  kvebaze  Tvalyuris  devnebis  

CaSenebuli  sqema,  romlic  kvebis  uwesivrobis  SemTxvevaSi  gadairTveba  

batareis  kvebaze.  sur.3.10-ze mocemulia  RTC  integraluri  sqemis  struqtura.  

 

                       sur.3.10 

gamomyvanebis  aRwera 

Vcc, GND – am  gamomyvanebze  miewodeba  kveba.  Vcc  Sesasvlelze  miewodeba  +5v.  

rodesac  kvebis  Zabva  metia  1.25*VBAT,  mowyobiloba  miRwevadia  da  

odm 

56x8 
marTvis 

logika 

 misamarTis 

    registri 

sataqto  

generatori 

Dda  gamyofi 

impulsebis  

 gamosasvleli 

kvebis 

marTva 

mimdevrobiTi  

 saltis   

interfeisi 

   SCL 

  SDA 

   VCC 

   VBAT 

  GND 
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SesaZlebelia  masSi  monacemTa  Cawera  an  amokiTxva.  3v-ian batareis  

mierTebis  SemTxvevaSi, Tu Vcc-s  mniSvneloba  gaxdeba  1.25*VBAT –ze  naklebi , 

wakiTxva an  Cawera  ver  sruldeba,  magram  drois  Tvlis  funqcia  

agrZelebs  muSaobas.  rogorc  ki  Vcc  mniSvneloba  Semcirdeba  VBAT -ze  

qveviT, operatiuli  mexsiereba  da  RTC  gadaerTveba  batareis  kvebaze.  

VBAT – Sesasvleli  nebismieri  samvoltiani  batareisTvis  an  energiis  sxva  

wyarosaTvis. DS1307  sqemis  normaluri  muSaobisTvis  aucilebelia,  rom  

batareis  Zabva  iyos  2.0.....2.5v  diapazonSi.  

SCL ( Serial  Clock Input – mimdevrobiTi  sinqroimpulsebis  Sesasvleli)  gamoiyeneba 

mimdevrobiT  interfeisSi  monacemTa  sinqronizaciisTvis. 

SDA ( Serial  Data  Input/Output-  mimdevrobiTi  monacemebis  Sesaval-gamosavali) monacemebis  

Sesasvlel/gamosasvleli  orwveriani  mimdevrobiTi interfeisisaTvis.  SDA  

gamosasvleli  moiTxovs  gare  datvirTvis  rezistoris  mierTebas.  

SQW/OUT  (Square Wave/Output Driver – marTkuTxa  impulsebis  gamosasvleli) am  

gamosasvleliT  moduli  aformirebs oTxidan  erT-erTi  sixSiris marTkuTxa  

impulsebs  (1hc, 4khc, 8khc, 32khc).  

X1,X2-  gamomyvanebi  32,768 khc  sixSiris  kvarculi  rezonatoris 

mierTebisaTvis.  Siga taqturi  generatoris  sqema  gaTvaliswinebulia  kvarcul  

generatorTan  muSaobisaTvis. 

RTC    mexsierebis  damisamarTebis  qarta 

RTC    mexsierebis  registrebis  damisamarTebis  qarta  mocemulia  sur.3.11-

ze . RTC-s  registrebi  ganTavsebuli  arian  mexsierebis  ujredebSi  misamarTiT  

00h-07h, xolo  operatiuli  mexsierebis  registrebi  08h-3Fh  misamarTis  mqone 

ujredebSi. ujredebis damisamarTeba  xdeba  maCveneblis  (misamarTis  registris)  

saSualebiT,  romlis  mniSvneloba  avtomaturad  izrdeba  mexsierebasTan  

yoveli  mimarTvis  Semdeg  da  miuTiTebs  Semdeg  ujredze.  rodesac  

ujredebTan  mravaljer  mimarTvis  Sedegad  misamaTis  maCvenebeli miaRwevs  

3Fh  mniSvnelobas, masSi  iwereba  00h -  RTC-s  pirveli  ujredis  misamarTi.     

 

                            00h 

 

 

     07h 
                     08h 

                     3Fh 

 sur.3.11 

 

wamebi 
wuTebi 
saaTi 

kviris  dRe 
TariRi 
Tve 
weli 
marTva 

odm 
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saaTi  da  kalendari 

saaTisa  da  kalendaris  Sesaxeb informaciis  wakiTxva  xdeba  mexsierebis  

Sesabamisi  registrebidan.  RTC  modulis  registrebi  naCvenebia  cxril  3.5-Si. 

Ddroisa  da  kalendaris  registrebis  Semcveloba  warmodgenilia  orobiT-

aTobiT  formatSi. registr 0-is me-7-e baiti  aris  saaTis  gaCerebis  biti  (Clock  

halt- CH). rodesac am  bitSi  Cawerilia  1- sataqto  generatori  gamorTulia  da  

moduli  ar  muSaobs.  0-is  Caweris  SemTxvevaSi  generatori  CarTulia  da  

moduli  muSaobs. 

DS1307  moduls  SeuZlia  imuSaos  12-  an 24-saaTian  reJimSi. saaTis  registris  

me-6-e  biti  gaTvaliswinebulia  reJimis  dasaniSnad:  rodesac CavwerT  1-s,  

amorCeuli  iqneba  12-saaTiani  reJimi. am  reJimSi  bit  5-Si  formirdeba  aRniSvna  

AM/PM   (Sesabamisad,  dRis  pirveli  naxevari/ dRis  meore  naxevari).  24-saaTian  

reJimSi  es  biti  gamoiyeneba  saaTis  meore  aTeulis  Casawerad (20-23  saaTi). 

         cxrili  3.5. 

         

            00h 

 

 

 

 

 

 

 

                       07h 

 

  

 orgamtariani mimdevrobiTi  monacemTa  salte 

DS1307   asrulebs  monacemTa  gadacemas  TWI  orgamtariani  ormimarTulebiani 

saltis  protokoliT.  mowyobiloba,  romelic gadascems  monacemebs  salteze,  

warmoadgens   gadamcems  (anu  wamyvans),xolo  mowyobiloba,  romelic  iRebs 

monacemebs – mimRebs  (anu  mimyols).  wamyvani  Mmowyobiloba  aformorebs  

sinqroimpulsebs  (serial  clock- SCL)  da qmnis   START   da  STOP  mdgomareobas. DS1307  

moduli  muSaobs  rogorc  mimyoli,  mikrokontroleri - rogorc  wamyvani.. 

                   TWI  saltiT  monacemTa  gadacemis  principi 

salte  SeiZleba  iyos  Semdeg  mdgomareobaSi: 

biti7 6 5 4 3 2 1 biti0 

CH aTeuli  wamebi wamebi 

0 aTeuli  wuTebi wuTebi 

0 
 

12 
      

     24 

saaTis 
meore 
aTeuli 

saaTis 
pirveli  
aTeuli saaTi 

AM/PM 

0 0 0 0 0 dRe 

0 0 
TariRis  
aTeulebi 

TariRi 

0 0 0 

Tvis  
aTeule
bi 

Tve 

wlis  aTeulebi weli 
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-  salte  ar  aris  dakavebuli -  SDA  da  SCL  gamomyvanebze  SenarCunebulia  

maRali  potenciali; 

- monacemTa  gadagzavnis  dasawyisi (START  mdgomareoba) – SDA gamomyvanis  

mdgomareobis  cvlileba  maRalidan  dabal  doniT,  rodesac  SCL  gamomyvanze  

aris  maRali  done; 

- monacemTa  gadagzavnis  damTavreba  (STOP  mdgomareoba) -  SDA  gamomyvanze  

mdgomareobis  cvlileba  dabalidan  maRali  doniT,  rodesac  SCL  gamomyvanze  

aris  maRali  done.      

monacemTa  yoveli  gadacema  iwyeba  START   mdgomareobiT.  da  mTavrdeba  

STOP  mdgomareobiT. Bbaitian monacemTa  raodenoba, romelic  gadaicemian  START  da  

STOP  mdgomareobebs  Soris  ar  aris  SezRuduli  da  ganisazRvreba  wamyvani  

mowyobilobis  mier. informaciis  gadacema  sruldeba  baitebiT  da  TviToeuli  

baitis  miRebas  mimRebi  adasturebs me9-e  bitiT  ( dasturis  biti- ACK).  DS1307  

moduli  muSaobs  100khc  sixSiriT.   

sur.3.12-ze  naCvenebia monacemTa  gadacemis droiTi  diagrama  orgamtariani  

saltiT. 

                   1  2  3  4  

  

1- START- is  mdgomareoba; 

2- R/W  biti, romelic miuTiTebs  gadacemis  mimarTulebas- gacema  an miReba; 

3- “dasturi”-s  signali; 

4- STOP- is  mdgomareoba.  

                                    sur.3.12 

R/W  bitisgan  damokidebuli,SesaZlebelia  gadacemis  ori  tipi: 

1) monacemTa  gagzavna  wamyvan  gadamcemidan  mimyol  mimRebisken. 

wamyvanis  mier  gadacemuli  pirveli  baiti warmoadgens  mimyolis  misamarTs. 

Semdeg  gadaicema monacemTa  baitebis  garkveuli  raodenoba.  mimyoli  

pasuxobs  yoveli  baitis  miRebis  Semdeg  dasturis bitiT.  Mmonacemebi  

igzavnebian  ufrosi  baitidan  dawyebuli. 

2) MmonacemTa  gagzavna  mimyoli  gadamcemidan  wamyvan  mimRebisken.    

Ppirveli  baiti  (mimyolis  misamarTi)  gadaecema  wamyvans.  wamyvani  pasuxobs  

dasturis  bitiT. Amis  Semdeg  mimyoli  iwyebs  baitebis  garkveuli  raodenobis  

gadacemas.  wamyvani  yovel  gadacemul  baitze  pasuxobs  dasturiT,  garda  

bolo  baitisa.  Uukanaskneli  baitis  miRebis  Semdeg  wamyvani  pasuxobs  “ 

ardadasturebiT”.  wamyvani aformirebs  sinqroimpulsebis  mimdevrobas  da  
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START - STOP mdgomareobas.  Ggadacema  mTavrdeba  STOP  mdgomareobiT  an  START  

mdgomareobis   gameorebiT. vinaidan  START  mdgomareobis  gameoreba  niSnavs  

Semdegi  gadacemis  dawyebas,  salte  ar  Tavisufldeba.  

DS1307  moduls  SeuZlia  imuSaos  Semdeg  or  reJimSi:  

1) wamyvani mimRebis  reJimi (DS1307-Si  Caweris  reJimi) 

monacemebi  mimdevrobiT  miiRebian  SDA  gamomyvaniT  da  sinqronizirdebian  SCL  

signalebiT.  START  da  STOP  mdgomareobebi  aRiqmebian  rogorc  mimdevrobiT  

gadacemis  dasawyisi  da  damTavreba.  misamarTis gamocnoba  sruldeba  

aparaturulad  mimyolis  misamarTis  da  mimarTulebis  bitis  miRebis  Semdeg (sur. 

3.13).  

  misamarTis  baiti  aris  pirveli  baiti,  romelsac  gadascems  wamyvani  dawyebis  

mdgomareobis  generaciis  Semdeg.  igi  Seicavs  DS1307  modulis  7  bitian  

misamarTs,  romelsac  aqvs  mniSvneloba  1101000  da  mimarTulebis  bits (R/W),  

romelic  Caweris  SemTxvevaSi nulis  tolia.  samisamarTo  baitis  miRebisa  da  

dekodireebis  Semdeg  DS1307  gascems  SDA  gamomyvanze  dasturis  Setyobinebas, ris  

Semdeg  wamyvani  agzavnis  mowyobilobaSi  registris  misamarTs, romelic  ayenebs 

misamarTis  maCvenebels.  Semdeg  wamyvani  iwyebs  monacemTa  baitebis  gadacemas.  

TviTeuli  maTganis  miReba  DS1307-s  mier  dasturdeba  SetyobinebiT.  monacemTa  

gadacemis  damTavrebisaTvis  mimyoli  aformirebs  damTavrebis  mdgomareobas. 

  

 

                       sur.1.13 

2) wamyvani  gadamcemis  reJimi  ( DS1307-dan  wakiTxvis  reJimi) 

pirveli  baitis  miReba  da  damuSaveba  xdeba  iseve,  rogorc  mimyoli  

mimRebis  reJimis  dros. im  gansxvavebiT, rom am  reJimSi  mimarTulebis  biti  

(R/W=1)  uCvenebs, rom  monacemTa  gadacema  unda  Sesruldes  DS1307- dan.  START  da   

STOP   mdgomareobebis  gamocnoba  xorcieldeba  mimdevrobiTi  gadacemis dasawyisSi  

da  dasrulebis  dros. (sur. 3.14.). 

misamarTis  miRebis  da  dekodirebis  Semdeg  DS1307  iwyebs  monacemTa  gacemas  

misamarTidan  dawyebuli,  romelic  imyofeba  misamarTis  maCvenebelSi. Tu  

wakiTxvis  win  misamarTis  maCvenebelSi ar  CavwerT  misamarTs, maSin  pirveli 

wakiTxuli  misamarTi  iqneba is  misamarTi  romelic  Senaxuli  iyo  maCvenebelSi  

bolos.   

wamyvanis  misamarTi  R/W <misamarTi  (n)> Mmonacemebi (n) Mmonacemebi(n+1) Mmonacemebi (n+X) 

misamarTi=D0h 

 
S-START  mdgomareoba    A-dasturi    P- STOP  mdgomareoba 

 

Ggadacemuli  baitebi 
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                       sur.3.14. 

dasagegmarebeli mowyobilobis  struqtura 

rogorc  zeviT  iyo  naTqvami, realuri  saaTisa  da  kalendaris  maCvenebeli  

mowyobilobis  asagebad  viyenebT  mikrokontroler  Atmega  128-s, DS1307  moduls  

da  teqstur  monitors  2x16  LCD.  

DS1307  realuri  dros  saaTis  gamomyvanebi  ukavSirdebian  mikrokontroleris  

D  portis  gamomyvanebs: PD.1  -  monacemTa  SDA  saltes. PD.0 -  sinqrosignalebis  SCL  

saltes.  xolo  teqsturi  displeis  gamomyvanebi  mikrokontroleris  C  portis  

gamomyvanebs, zemoT  ganxiluli  amocanebis  analogiurad. 

Mmikrokontrolerisa  da  RTC  modulis  urTierTmoqmedeba  SeiZleba  

ganxorcieldes  oridan  erT-erT  reJimSi: Cawera  an  amokiTxva.  

ganvixiloT  programa  C-ze,  romelic  anxorcielebs  Caweras  RTC-Si  

Void   RT_ Write ( )  { 

    1.Delay  ms(1000); 

    2. TWI_Init (100000) ;  //  wamyvanis  reJimis  inicializacia 

    3. TWI_Start  ( );           //  START  mdgomareobis  formireba   

 4.TWI_Write (0xD0);   // DS1307 misamarTi+W 

 5.TWI_Write (0);         //  maCveneblis  dayeneba  REG0  misamarTze 

 6.TWI_Write (0x80) ;  //    REG0-Si  $80-is  Cawera(  modulis  gamorTva)  da  0 wm 

 7.TWI_Write (0) ;        //    0  wuTis  Cawera  REG1-Si 

 8.TWI_Write (0x40);   //  0  saaTis  Cawera   REG2-Si;    12-saaTiani  reJimis   dayeneba 

 9.TWI_Write (0);         //     0  kviris  dRis  Cawera    REG3-Si 

  10.TWI_Write (0);         //     0  TariRis  Cawera  REG4-Si 

  11.TWI_Write (0);         //     0  Tvis Cawera  REG5-Si 

  12.TWI_Write (0);         //  0  wlis Cawera    REG6-Si 

  13.TWI_Stop ( );            //  STOP  mdgomareobis  daformireba 

 

 14.TWI_Start ( );           //  START  mdgomareobis  daformireba 

 15.TWI_Write (0xD0); //    DS1307  misamarTi+W 

 16. TWI_Write  (0);       //  misamarTis  maCveneblis  0-ze  dayeneba  (  REG0-is  misamarTi) 

 17.TWI_Write  (0);       //  modulis  CarTva 

 18.TWI_Stop ( );          //    STOP  mdgomareobis  daformireba 

Mmimyolis  misamarTi   R/W Mmonacemebi(n) Mmonacemebi (N+1) Mmonacemebi (n+2) Mmonacemebi (n+X) 

Mmisamarti  = D1h 

S-  START-is   mdgomareoba    P-  STOP-is  mdgomareoba 

A-  dasturiAAA-  aradasturi 

monacemTa  gadacema 

bolo  baiti  Seicavs ardadasturebas  (A) 
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 } 

dasawyisSi  sruldeba  mikrokontrolerSi  TWI  blokis  inicializacia,  rac  

mdgomareobs  mis  dayenebaSi  wamyvan  gadamcemis  reJimSi (striqoni 1-funqcia 

TWI_Init (100000). 3 striqonidan  iwyeba  monacemTa  gadacema  mikrokontroleridan  

RTC  modulSi  START  mdgomareobis  daformirebiT  TWI  salteze  TWI_Start ( )  

funqciis  gamoyenebiT.  pirveli  gadacemuli  paketi  (4  striqoni)  unda  

Seicavdes 7  Tanriga  misamarTs,  romelsac  RTC  modulisaTvis  aqvs  

TeqvsmetobiTi  mniSvneloba  $68  (orobiT  kodSi 1101000)  romelsac  miewereba  0-  

Caweris  niSanTviseba. mTlianad  gadasacemi  baiti  iqneba  $D0 (.TWI_Write (0xD0). 

Semdeg. 5  striqonze  baitebis  maCvenebelSi  iwereba  0 (TWI_Write  (0)),  romelic  

miuTiTebs pirvel REG0 registrze , saidanac  iwyeba  monacemTa  Cawera  modulis  

ujredebSi. 

  6 sriqonze  REG0-Si iwereba  wamebis  mniSvneloba, xolo am  registris ufros  

TanrigSi, romelic  marTavs  modulis  CarTva/gamorTvas, Segvaqvs 1 (moduls  

gamovrTavT).  amisaTvis  gamoiyeneba  funqcia TWI_Write (0x80). 

  7-12 striqonebze  momdevno  registrebSi  iwereba  wuTebis, saaTis, kviris  dReebis, 

TariRis,  Tvis  da  wlis  sawyisi  mniSvnelobebi. saaTis  Caweris  dros  

erTdroulad  yendeba  12-saaTiani  reJimi  REG4-is bit  6-Si  1-is  SetaniT  

(striqoni 8).  monacemTa  gadacema  sruldeba  wamyvanis  mier (mikrokontroleri)  

dasrulebis  mdgomareobis  formirebiT (striqoni  13,  funqcia TWI_Stop ( )).  

Semdeg  sruldeba modulTan  ganmeorebiT  mimarTva  misamarTis  maCveneblis  

nulSi  dayenebis  mizniT (REG0  registris  misamarTi)  modulis  momzadebisaTvis  

wasakiTxad  da  misi  CarTvisaTvis. Aaxali  mimarTvis  dasawyisSi  

mikrokontroleri  aformirebs  gaSvebis  mdgomareobas  (14  striqoni, funqcia 

TWI_Start ( )).  15  striqonze  sruldeba  modulis  misamarTis  gagzavna,  rogorc  

wina  mimarTvis  dros. 16  striqonze  misamarTis  maCvenebelSi  iwereba  0.  17  

stiqonze  REG0-Si Segvaqvs  0  (funqcia  TWI_Write  (0)).  vinaidan  nulis  Caweris  

dros  REG0-is  ufrosi  Tanrigi  ganuldeba, moduli  CairTveba  da  iwyebs  dros  

aTvlas.  18  striqonze  formirdeba  gaCerebis  mdgomareoba  da  mimarTvis  cikli  

mTavrdeba. 

Aaxla  ganvixiloT  programa, romlis  meSveobiT  mikroprocesori  

kiTxulobs  modulidan  mimdinare  dros, da  gamohyavs  teqstur  displeize.  

1. Unsigned  char  sec, min, hr, week  day,  day, mn,year; 

2. Char  *txt, tnum[4]; 

//  LCD   modulTan  kavSiris  damyareba 

3. sbit   LCD_RS  at  PORTC2_bit;  

4. sbit   LCD_EN  at  PORTC3_bit;  

5. sbit   LCD_D4  at  PORTC4_bit;  

6. sbit   LCD_D5  at  PORTC5_bit;  

7. sbit   LCD_D6  at  PORTC6_bit;  

8. sbit   LCD_D7  at  PORTC7_bit;  
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9. sbit   LCD_RS_Direction  at  DDC2_bit;  

10.  sbit  LCD_EN_Direction  at  DDC3_bit;  

11. sbit   LCD_D4_Direction  at  DDC4_bit;  

12. sbit   LCD_D5_Direction  at  DDC5_bit;  

13. sbit   LCD_D6_Direction  at  DDC6_bit;  

14. sbit   LCD_D7_Direction  at  DDC7_bit;  

 

          //  DS1307  modulidan  wakiTxvis  funqciis  aRwera    

         15.void  read_Time  (char  *sec, char  *min,  char  *hr,  char  *week_ day, char  *day, char   *mn, char  

*year)    { 

         16.  TWI  Start  ( );  //  gadacemis  dasawyisis  mdgomareobis  formireba 

         17.  TWI  Write (0xD0);  //  modulis  misamarTis  gadacema  Caweris  alamTan  erTad 

         18.  TWI  Write (0);         //  misamarTis  maCvenebelSi  nulis  Cawera  

         19.  TWI  Stop  ( );          //  gadacemis  damTavrebis  mdgomareobis  formireba   

         

         20. TWI  Start  ( );          //  gadacemis  dasawyisis  mdgomareobis  formireba 

         21. TWI  Write (0xD1);  //  modulis  misamarTis  gagzavna  wakiTxvis  alamTan  erTad   

         22.  *sec=  TWI_Read  (1);  //  REG0-dan  wamebis  mniSvnelobis  wakiTxva 

23.*min= TWI_Read  (1);  // REG1-dan  wuTebis  wakiTxva 

      24.  *hr=  TWI_Read  (1);   //  REG2-dan  saatis  wakiTxva 

      25.  *week_day= TWI_Read  (1); // REG3-dan  kviris  dReebis  wakiTxva 

      26.  *day= TWI_Read  (1);  // REG 4-dan  dReebis  wakiTxva 

      27.  *mn= TWI_Read  (1);  //  REG5-dan  Tvis  wakiTxva 

      28.  *year= TWI_Read  (0);//  REG6-dan  wlis  wakiTxva 

      29.  TWI  Stop  ( );      //  gadacemis  damTavrebis  mdgomareobis  formireba 

         } 

 

//  miRebuli  mniSvnelobebis  simboloebad  gardasaxvis  funqciis  aRwera   

      30. void   Transform_time  (char  *sec, char  *min,  char  *hr,  char  *week_ day, char  *day, char  *mn, 

char  *year)    { 

      31.  *sec= (( *sec & 0x70)>>4)*10 +  (*sec &  0x0F); 

      32.  *min= (( *min & 0x70)>>4)*10 + (*min & 0x0F); 

      33.  *hr = (( *hr & 0x30)>>4)*10 + (*hr & 0x0F); 

      34.  *week  day = (* week_day & 0x07); 

      35.  *day = (( *day & 0x30)>>4)*10 + (*day & 0x0F); 

      36.  *mn = (( *mn & 0x10)>>4)* 10 +  (* mn  & 0x0F); 

      37.   *year= ((* year & 0xF0)>>4)*10 + (*year & 0x0F); 

} 

 

 //  LCD-ze  mniSvnelobebis  gamoyvanis  funqciis  aRwera 

 

     38. void  Display_Time  (char  sec, char  min,  char  hr,  char  week_ day, char  day, char  mn, char  year)    

 { 

switch  (week_day)  { 

case  1:  txt = “Sun”;    break; 
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case  2:  txt = “Mon”;  break; 

case  3:  txt = “Tue”;    break; 

case  4:  txt = “Wed”;  break; 

case  5:  txt = “Thu”;   break; 

case  6:  txt = ”Fri” ;    break; 

case  7:  txt = “Sat”;    break; 

} 

39. Lcd_Out (1,1,txt); 

40. Lcd_Chr (1,6, (day/10)  +  48); 

41. Lcd_Chr (1,7, (day%10)  +  48); 

42. Lcd_Chr (1,9, (mn/10)  +  48); 

43. Lcd_Chr (1,10, (mn%10)  +  48); 

44. Lcd_Chr (1,14, (year/10)  +  48); 

45. Lcd_Chr (1,15, (year%10) +48); 

 

46. Lcd_Chr (2,6, (hr/10)  +  48); 

47. Lcd_Chr (2,7, (hr%10)  +  48); 

48. Lcd_Chr (2,9, (min/10)  +  48); 

49. Lcd_Chr (2,10, (min%10)  +  48); 

50. Lcd_Chr (2,12, (sec/10)  +  48); 

51. Lcd_Chr (2,13, (sec%10)  +  48); 

} 

//  inicializaciis  funqciis  aRwera   

52.void  Init_Main ( ){ 

53. Lcd_Init ( ); 

54. Lcd_Cmd (_LCD_CLEAR); 

55. Lcd_Cmd (_LCD_CURSOR_OFF); 

56. TWI_Init  (100000); 

57. Lcd_Chr (1,8,’.’); 

58. Lcd_Chr (1,11,’.’); 

59.  txt= “ time: “ ; 

60.  Lcd_Out (2,1,txt); 

61.  Lcd_Chr (2,8,’ :’); 

62.  Lcd_Chr (2,11,’ :’); 

63.  txt= “2000”; 

64.  Lcd_Out (2,12, txt); 

65.  Lcd_Cmd ( _LCD_CURSOR_OFF); 

} 

66. void  main  ( )  { 

 

67.  Init_main  ( ); 

68.  while  (1)  { 

69.  read_Time  (&sec, &min,  &hr,  &week_ day, &day, &mn, &year);     

70.  Transform_time  (&sec, &min,  &hr,  &week_ day, &day, &mn, &year);  

71.    Display_Time  (sec,  min,    hr,    week_ day,  day,  mn, year); 

72.    Delay_ms (1000); 
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         }   

  }    

1,2  striqonebze  gansazRvruli  arian  cvladebi  da  simboloebis  masivi,  

romlebic  gamoiyenebian  programaSi.  3-8  da  9-14  striqonebze  adre  ganxiluli  

funqciebis  saSualebiT  myardeba  kavSiri  da  gadacemis  mimarTuleba  teqsturi  

displeisa  da  mikrokontroleris  gamomyvanebs  Soris. 

15  striqonidan  dawyebuli  aRwerilia  DS1307  modulidan  monacemTa  wakiTxvis  

funqcia.  dasawyisSi  (16-19  striqonebi)  RTC  modulis  misamarTis  maCvenebelSi  

Caiwereba  mexsierebis  pirveli  registris  misamarTi,  rogorc  es  Sesrulebuli  

iyo  ganxilul  Caweris  programaSi.  Semdeg  sruldeba  monacemTa  mimdevrobiT  

amokiTxva  modulis  registrebidan  (20-29 striqoni). TWI interfeisis  muSaobis  

protokolis  Sesabamisad,  pirvel  rigSi  mikrikontroleri  aformirebs  

gadacemis  dawyebis  mdgomareobas (striqoni  20), amis  Semdeg  mikrokontroleri  

gascems  SDA  saltiT  modulis  misamarTs  wakiTxvis  niSanTvisebasTan  erTad  (21  

striqoni, funqcia  TWI  Write (0xD1))  (  baituri  konstanta  0xD1  funqciis  

frCxilebSi  Seicavs  7  Tanriga  modulis  misamarTs  +  erTTanriga  wakiTxvis  

alami -1). 

22- 28  striqonebze sruldeba  modulis  mexsierebis registrebidan  

mniSvnelobebis  Tanmimdevruli  amokiTxva  da  Cawera  ujredebSi,  romlebic  

aRniSnuli  arian  rogorc  *sec,  *min,    *hr,    *week_ day,  *day,   *mn,  *year.  GmonacemTa 

gadacema  mTavrdeba  dasrulebis  mdgomareobis  formirebiT  (29  striqoni).  

30-37 striqonebSi aRwerilia funqcia,  romelsac  miRebuli  mniSvnelobebi 

gadayavs orobiT  kodSi. rogorc  iyo  naTqvami,  dro  da  kalendari  RTC  

modulSi warmodgenili  arian  orobiT-aTobiT  formatSi. aTobiT  simboloebiT  

displeize  gamosayvanad   saWiroa maTi  warmodgena  orobiT  formatSi. amisaTvis  

monacemTa  ufros  da  umcros  tetradebze niRbebis  zeddebiT sruldeba  

aTeulebis  da  erTeulebis  gamoyofa.  Semdeg  ufrosi  tetrada  mravldeba  10-ze 

(eniWeba  10  wona)  da  ikribeba  umcros  tetradasTan.  miRebuli  Sedegi  aris  

orobiT-aTobiTi  ricxvis  orobiT  formatSi  warmodgena. 38-51 striqonebSi  

aRwerilia  funqcia,  romelsac  gamohyavs    modulidan  miRebuli  monacemebi  

teqstur  displeize.  Aam  funqciis  parametrebs  warmoadgenen RTC  modulidan  

wakiTxuli  drois  da  kalendaris  mniSvnelobebi,  warmodgenili  orobiT  

formatSi.  funqciis  dasawyisSi  switch  operatoris  mier  txt  cvladSi  iwereba  

kviris  dRis  mimdinare  mniSvneloba, romelic gamoisaxeba  displeize  Lcd_Out 

(1,1,txt)  funqciis  saSualebiT (  striqoni  39 ). 

       40-51  striqonebSi  sruldeba  dros  da  kalendaris  aTobiT  formatSi  gamosaxva  da  

ekranze  gamoyvana.  magaliTad,  funqcia  Lcd_Chr (1,6, (day/10)  +  48)  angariSobs  dReebis  ufros  

Tanrigis  (  aTeulebis) mniSvnelobas  da  gamoyavs  igi  ekranis  pirveli  striqonis  me-6-e  

poziciaze,  xolo  funqcia  Lcd_Chr (1,7, (day%10)  +  48)  angariSobs  dReebis  umcros  Tanrigis 

(erTeulebis )  mniSvnelobas  da  gamoyavs  igi  ekranis  pirveli  striqonis  me-7-e poziciaze. 

48  emateba  miRebul simboloebs  maTi  ASCII  kodSi  warmodgenisaTvis,  romelic  gamoiyeneba  

simboloebis  gamoyvanisaTvis  ekranze. 

52-65  striqonebi  Seicaven  inicializaciis  funqciis  aRweras.  Ppirvel  rigSi  

sruldeba  TWI  blokis  inicializacia  funqcia  Lcd_Init ( )  saSualebiT,  romelsac  gadayavs  

bloki  sawyis  mdgomareobaSi  ( striqoni  53).  Mmomdevno  funqciebiT  sruldeba  ekranis  
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gasufTaveba,  kursoris  gamoTiSva  da  TWI  blokis  dayeneba  wamyvanad.  Semdeg  sruldebian  

displeize  gamoyvanis  brZanebebi. 

66-72  striqonebze  warmodgenilia mTavari  funqcia, romelSic  TanmimdevrobiT  

sruldebian  zeviT  aRwerili  funqciebi  while  usasrulo  ciklSi.  

 

Llaboratoriuli  samuSaos  davaleba: 

1.  daukavSireT  mikrokontroleris  gamosasvlelebi  displeis  Sesasvlelebs  

(ix.sur. 3.25,3.26); 

2. sademonstracio  programaSi  SecvaleT  ekranze  gamosayvani  teqsti;  

3. SecvaleT ekranze teqstis  Zvris  mimarTuleba; 

4. gaakompilireT  programa  da  CawereT  mikroprocesorSi; 

5. gauSviT  programa  da  daakvirdiT  stendze  mis  Sesrulebas.   

            laboratoriuli  samuSao #8 

mikrokontroleris  muSaoba  grafikul  displeisTan 
 

CamovayaliboT  amocana  Semdegi  saxiT: 

Llaboratoriul  stendze SevqmnaT  sistema,  romlis  saSualebiT  
mikrokontroleridan  sruldeba  sxvadasxva  grafikuli  gamosaxulebis  an  teqstis  

gamoyvana.   

Eeleqtruli  sqemaA 

am  mowyobilobisaTvis gamoviyenoT  grafikuli  displei  WG 12854b  kontroleriT    

KS0107 da  mikrokontroleri  Atmega  128.   

sur.3.15-ze  naCvenebia  grafikuli  displeis  saerTo  xedi. 

 

 

 sur.2.22 

                           sur.3.15 

kontrolers  aqvs  gamomyvanebi,  romelTa  saSualebiT  xorcieldeba  monacemTa,  

brZanebebis  da  samarTavi  signalebis  gadacema.  

 Vdd и Vss -kvebis  wyaros  Sesasvleli,  romelzedac  miewodeba  +5 v;.  
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 Vee — uaryofiTi  Zabvis  wyaros  Sesasvleli,  romelzec  miewodeba  
daaxloebiT -5v.;  

 Vo — kontrastis  regulirebis  Sesasvleli. am  Sesasvlelze  miewodeba  0-5 
volti. 

 RS — monacemebi/brZaneba. Llogikuri  donis  mniSvneloba  am  gamosasvlelze 
gansazRvravs  monacemTa  salteze  mowodebuli  kodis  daniSnulebas: 1-
monacemebi, 0-brZaneba.  

 R/W — wakiTxva/Cawera. Llogikuri  done  am gamomyvanze  miuTiTebs  moqmedebis  
xasiaTs:1-wakiTxva, 0- Cawera. 

  ЕN — muSaobis  nebis  darTvis  signalis  Sesasvleli. 
 DB0..7 — monacemTa  slte, romeliTac  gadaicema  saWiro  kodi. 
  CS1 и CS2 — kontroleris  amorCeva. 
  RST — ganulebis  signalis  Sesasvleli. am  Sesasvlelze  nulis  miwodebiT  

kontrolerebi  dgebian  nulSi. videomexsiereba  ar  iSleba.  
 A и K —   ganaTebis Suqdiodebis  kveba.       

 WG12864A  displei  aris  monoqromuli  Txevadkristaluri  matrica  128x64  
garCeviTobiT  (vertikalurad  128,  horizontalurad  64  pikseli),  Siga  
mmarTveli  kontrolerebiT KS0108 da  Siga 1 kbaitis  tevadobis video  
mexsierebiT.   vinaidan TviToeul  kontrolers  SeuZlia  mxolod  64x64  zomis  
m\atricis  organizacia,  amitom  gamoiyeneba  ori  kontroleri: erTi  pasuxs  agebs  
ekranis  marcxena  nawilze,  meore -  marjvena  nawilze.  isini  Seicaven  
maxsierebas,  sadac  iwereba  ekranze  gamosayvani  monacemebi.  Mmexsierebis  TiTo  
biti  ekranze  aisaxeba  wertiliT.Ddispleis  mexsierebis  kartas  aqvs  Semdegi  
saxe  (sur.3.16)      

 

 

B                               sur.3.16 
baitebi  Cawyobilia  or  kontrolerSi  gverdebad,  TiToSi   64  baiti.  sul 

TiTo  kontroleri  Seicavs  8   gverds.  imisaTvis, rom  gamoviyvanoT  ekranze  

wertili  koordinatebiT,  magaliTad,  X=10,YYY= 61  saWiroa  gamoviTvaloT  romel  

Y  wertilebSi  0…63 Y  wertilebSi  0…63 

 

 

X  gverdebSi 0..7 
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kontrolerSi  imyofeba  igi.  Tu  Y  naklebia  63-ze, maSin  wertili  imyofeba  

pirvel  kontroleris  areSi,  Tu  meti,  maSin  meore  kontroleris  areSi da  

wertilis  koordinatas  unda  gamoakldes 64.  Amis  Semdeg  gamoiTvalos  gverdis 
da bitis nomeri.  Ggverdis  nomeri  aris X/8,  xolo  bitis  nomeri - gayofis  naSTi 

(X%8).Semdeg  amovikiTxoT  saWiro  baiti  am  gverdidan  CavweroT  saWiro  biti  

da  davabrunoT Tavis  adgilas. sur.3.17-ze  naCvenebia  piqselebis  mdebareoba  

video  mexsierebaSi.   

 

 

                                 sur.3.17 

Ddispleis  mikrokontrolerTan  mierTebis  sqema  moyvanilia sur. 3.18-ze: 

 

 

 

                               sur.3.18 
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monacemTa  gamomyvanebi  mierTebulia  port  A- sTan. samarTavi  Sesasvlelebi- 

port E-sTan:  CS1  -  PE.2-Tan;  CS2  -  PE.3; RS  -  PE.4;  RW  -PE.5; EN  - PE.6;  RST  -  PE.7. 

                           brZanebebis  sistema 

displeiSi  sxvadasxva  operaciebis  SesrulebisaTvis  mas  aqvs    rigi  brZanebebisa  

(cxrili 3.6): 

    cxrili 3.6  

 

                         

Mmikrokontroleris  muSaobis  programa  C  enaze: 

//masivis  gamocxadeba   

1.  Const  code chare  truck_bmp [1024]; 

 // Glcd  modulis  mierTeba  mikrokontrolerTan 

2.  char  GLCD  DataPort  at  PORTA; 

3. char  GLCD  DataPort  Direction  at  PORTA; 

 

4. sbit   GLCD_ CS1  at  PORTE2_bit; 
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5. sbit   GLCD_ CS2  at  PORTE3_bit; 

6. sbit   GLCD_ RS   at  PORTE4_bit; 

7. sbit   GLCD_ RW  at  PORTE5_bit; 

8. sbit   GLCD_ EN  at  PORTE6_bit; 

9. sbit   GLCD_ RST at  PORTE7_bit; 

 

10. sbit   GLCD_ CS1_Direction   at  DDE2_bit; 

11. sbit   GLCD_ CS2_Direction   at  DDE3_bit; 

12. sbit   GLCD_ RS_Direction   at  DDE4_bit; 

13. sbit   GLCD_ RW_Direction   at  DDE5_bit; 

14. sbit   GLCD_ EN_Direction   at  DDE6_bit; 

15. sbit   GLCD_ RST_Direction   at  DDE7_bit; 

16. void  delay2S( ) { 

        Delay_ms (2000);    // dayovnebis  funqcia  2  wami  

} 

17.  void  main ( ) { 

18.  char  counter;         //  couter rogorc  mTelis  gansazRvra    

 

19. char  *someText;   //  ujredis  gamoyofa  teqstisTvis  

 

20.Glcd_Init ( );       //  displeis  inicializacia   

21. Glcd_Fill(0x00);  //  displeis  gasufTaveba   

 

22. while  (1)  { 

22.Glcd_Image (truck_bmp); //gamosaxulebis  gamoyvana  ekranze 

23. Delay2S( ); Delay2S( );    //dayovneba  4  wami 

24. Glcd_fill (0x00);     //  ekranis  gasufTaveba 

25.Glcd_PartialImage  (0,0,68,30,,128,64, truck_bmp); //  gamosaxulebis  nawilis  gamoyvana  

//ekranze  

26.  Delay_ms (500); // dayovneba   500mwm 

27. Glcd_PartialImage  (24,16,68,30,,128,64, truck_bmp);// gamosaxulebis  nawilis  gamoyvana  

//ekranze  

 

28. Delay_ms (500);  // dayovneba   500mwm 

29. Glcd_PartialImage  (56,34,68,30,,128,64, truck_bmp);// gamosaxulebis  nawilis  gamoyvana  

//ekranze  

30. Delay_ms (500);  // dayovneba   500mwm 

.31. Glcd_Fill(0x00);  // ekranis  gasufTaveba 

 

32. Glcd_Box (62, 40, 124,56,1); // marTkuTxedis  gamoyvana  ekranze 
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33. Glcd_Rectangle (5,5,84,35,1);  //  marTkuTxedis  gamoyvana  ekranze 

34.  Delay_ms (1000); 

35.  Glcd_Rectangle_Round_Edgee   (2,2,87,38,7,1);// momrgvalebuli  kuTxeebiani  marTkuTxedis  

//gamoyvana  ekranze   

36. Delay_ms (1000); 

37. Glcd_Rectangle_Round_Edgee   (8,8,81,32,12,1);  // momrgvalebuli  kuTxeebiani  marTkuTxedis  

//gamoyvana  ekranze   

 

38. Delay_ms (1000); 

39. Glcd_Line (0,0,127,63,1); //xazis  gamoyvana  
40. Delay2S ( ); 

 

41.for (counter=5;counter<60; counter+=5) {  //  xazis  gamoyvanis  ciklis  dasawyisi 
42. Delay_ms (250); 

43. . Glcd_V_Line (2,54,counter , 1); //  vertikaluri  xazebis  gamoyvana 

44. . Glcd_H_Line (2,120,counter,1); //  horizontaluri  xazebis  gamoyvana 
} 

45. Delay2S ( ); 

46.Fill(0x00);  //  ekranis  gasufTaveba 

 

47. Glcd_Set_Font (Character8x7,8,7,32); //  Sriftis  formatis  gawyoba  

48. Glcd_Write_Text (“mikroE”,5,7,2);     //  teqstis  gamoyvana  ekranze 

 

49.for (counter=1;  counter<=10; counter++);//  wrexazis  gamoyvanis  cikli 

50. Glcd_Circle (63,32,3*counter,1);  //  wrexazis  gamoyvana 

51. Delay2S ( ); 

 

52. . Glcd_Circle_Fill (63,32,30,1);  //wrexazis  Sevseba 

53. Delay2S ( ); 

54. Glcd_Box (12,20,70,57,2); //marTkuTxedis  gamoyvana 

55. Delay2S ( ); 

 

56.Glcd_Fill (0xFF);  //  ekranis  gamuqeba 

 

57. Glcd_Set_Font (Character8x7,8,7,32); // Sriftis  formati  gansazRvra 

58.someText= “8x7  font”;  //teqstis  Cawera  registrSi 

59. Glcd_Write_Text ( someText ,5,0,2);//registrSi  Cawerili teqstis  gamoyvana  ekranze 

60. Delay2S ( ); 

 

61. Glcd_Set_Font (Sistem3x5,3,5,32);  // Sriftis  formati  gansazRvra 

62. someText= “3x5  CAPITALS  ONLY”;  //  teqstis  Cawera  registrSi 

63. Glcd_Write_Text (someText,60,2,2);  //  Sriftis  formati  gansazRvra  

64. Delay2S ( ); 
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65. Glcd_Set_Font (Font5x7,5,7,32);//  Sriftis  formati  gansazRvra 

66. someText= “5x7  Font”;  // teqstis  Cawera  registrSi 

67. Glcd_Write_Text (someText,5,4,2); //  registrSi  Cawerili teqstis  gamoyvana  ekranze 

68. Delay2S ( ); 

 

69. Glcd_Set_Font (FontSistem5x7,v2,5,7,32);  //  Sriftis  formati  gansazRvra 

70. someText= “5x7  Font (v2)”; // teqstis  Cawera  registrSi  

71. Glcd_Write_Text (someText,50,6,2);// registrSi  Cawerili teqstis  gamoyvana  ekranze 

 

72. Delay2S ( ); 

    } 

} 
Pprogramis  dasawyisSi mocemulia  zogierTi  gamocxadeba: striqon 1-Si 

cxaddeba monacemTa  masivi truck_bmp,  romlis  zoma  emTxveva  kontroleris  

mexsierebis  zomas, ekranze  gamosatani  gamosaxulebis  (suraTis)  Casawerad;  2-15  

striqonebSi  gansazRvrulia  mk-is  gamomyvanebis  kavSiri  displeis  

SesasvlelebTan  da  gadacemis  mimarTuleba. 

Pstriqon  16-Si  aRwerilia dayovnebis funqcia,  romelic  gamoiyeneba  

programaSi.   

Pstriqon 17-dan  iwyeba  mTavari  programa.   

Pstriqon 18-Si  gansazRvrulia  cvladi   counter,   romelic  gamoiyeneba  

programaSi  ciklis  gasvlebis  raodenobis  dasaTvlelad. 

 striqon 19-Si  gansazRvrulia  teqstis  Caweris  aris   sawyisi  ujredi.  

  programaSi  gamoiyeneba  Glcd  displeis mza funqciebi   microC  Pro  for  AVR  

funqciebis  biblioTekidan.   

mTavari  programis  dasawyisSi  sruldeba  inicializaciis  funqcia  

Glcd_Int ( )  (striqoni 20), romlis  Sedegad  ekrani  dgeba  sawyis  

mdgomareobaSi : sawyisi  koordinatebi (wertilis  misamarTi   da gverdi), 

daZvris  mniSvneloba (Cveulebrivad  0)  da  sruldeba  gamosaxulebis  

CarTva.  
CarTvis  Semdeg  displeize  SesaZlebelia  iyos    gaurkveveli  gamosaxuleba  

(“nagavi”). amis  gamo  gamosaxuleba  Cveulebrivad  gamoyavT  ekranze  misi  

gasufTavebis  Semdeg  funqciiT Glcd_Fill(0x00)  (striqoni 21). 

Semdgom  sruldeba  usasrulo  cikli While.  dasawyisSi  ekranze  gamodis  

mTliani  grafikuli  gamosaxuleba  Glcd_Image (truck_bmp)  funqciis  saSualebiT,  

romlis  parametri  aris  adre  gansazRvruli  masivi ,  romelic  Seicavs  

gamosaxulebas  (  mocemul  magaliTSi truck_bmp)  (striqoni 22). sruldeba  4  wamiani  

dayovneba  gamosaxulebis  aRqmisaTvis  (striqoni 23) da  Semdeg  ekrani  kvlav  

sufTavdeba  (striqoni  24). 

Mmomdevno  striqonebSi  25,27,29  mimdevrobiT  ekranis  sxvadasxva  adgize  

gamodis  gamosaxulebis  nawili  Glcd_PartialImage  (24,16,68,30,128,64, truck_bmp)  funqciis  

saSualebiT. Ffunqciis  pirveli  ori  parametri  gansazRvravs  gamosaxulebis  
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marjvena  zeviTa  wveros  koordinatebs  ekranze  (  mocemul  magaliTSi   X=24;  Y=16),  

Semdegi  ori  parametri  aCvenebs  ekranze gamoyvanili  gamosaxulebis  nawilis  

siganes  da  simaRles (  mocemul  magaliTSi  30  da  68),  Semdegi  ori  parametri  

aCvenebs  sawyisi  gamosaxulebis  siganes  da  simaRles (  mocemul  magaliTSi  128  
da  64, Sesabamisad),  bolo  parametri  uCenebs  gamosayvani  gamosaxulebis 

adgilmdebareobas ( magaliTSi  truck_bmp).  TviToeuli  ganxiluli  funqciis  

Sesrulebis  Semdeg   sruldeba    500mw  dayovneba  gamosaxulebis  aRqmisaTvis.   

Pstriqon  31-Si  kvlav  sruldeba  ekranis  gasufTaveba.   

Semdeg  sruldeba  funqcia  Glcd_Box (62, 40, 124,56,1) (striqoni  32),  romelsac  

gamoyavs  ekranze  marTkuTxedi. Ppirveli  ori  parametri  gansazrvravs  

marTkuTxedis  marjvena  zeviTa  wveros  koordinatebs (X=62, Y=40), Semdegi  ori  

parametri  qveiTa  marjvena  wveros  koordinatebs  (X=124, Y=56),  Semdegi  parametri  

-  gamosaxulebis  fers: 0- TeTri,  1-  Savi. striqon 33-Si  funqcia  Glcd_Rectangle 

(5,5,84,35,1)   ekranze  gamosaxavs  marTkuTxeds.  Ppirveli  ori  parametri  

gansazRvravs  marcxena  zeviTa  wveros  kordinatebs  (х=5,у=5),  Semdegi  ori  

parametri - marjvena  qveviTa  wveros  kordinatebs (х=84,у=35),  bolo  parametri  - 

gamosaxulebis  fers (  0-TeTri, 1-Savi. 2-  invertirebuli). 

35,37 striqonebSi  funqciebs  ekranze  gamoyavT  marTkuTxedebi  

momrgvalebuli  kuTxeebiT. magaliTad,  funqcia Glcd_Rectangle_Round_Edgee   

(2,2,87,38,7,1). Ppirveli  ori  parametri - marcxena  zeviTa  wveros  koordinatebi 

(х=2,у=2),  Semdegi  ori  parametri - marjvena  qveda  wertilis  mdebareoba 

(х=83,у=38),  momdevno parametri kuTxis momrgvalebis  radiusi (R=7) ,  bolo parametri 

-  gamosaxulebis  feri.   Glcd_Line (0,0,127,63,1) funqcias  ekranze  gamoyavs  xazi.  

pirveli  ori  parametri  gansazRvravs  xazis  dasawyisis  koordinatebs,  momdevno  

ori  parametri  xazis  dasasrulis  koordinatebs,  bolo  parametri-  

gamosaxulebis  fers. 

 41  striqonidan iwyeba  paraleluri  vertikaluri  da  horizontaluri  

xazebis  ekranze  gamoyvanis  cikli   Glcd_V_Line (2,54,counter , 1) (striqoni 43)  da   

Glcd_H_Line (2,120,counter,1)  ( striqoni 44)  funqciebis  saSualebiT.  pirvel  funqcias  

gamoyavs  vertikaluri  xazi,  romlis  pirveli  ori  parametri aris  xazis  

dasawyisis  da  damTavrebis YY koordinatebi, Semdegi  parametri –xazis X 

koordinata  (magaliTSi  counter  cvladis  mniSvneloba),  bolo  parametri  

gansazRvravs  fers.  Mmeore  funqcias  gamoyavs  horizontaluri  xazi.  Ppirveli  

ori  parametri gansazRvravs xazis  dasawyisis  da  bolos  X   koordinatebs.  

Semdegi  parametri – xazis Y  koordinatas  (counter), bolo  parametri -  

gamosaxulebis  feri.  Aamgvarad, counter cvladis cvlilebiT  5  bijiT,  TviToeul  

gasvlaze ciklSi  ekranze  gamoyvanili  iqneba  paraleluri  horizontaluri  da  

vertikaluri xazebi  (  conter=5  mniSvnelobis  miRwevamde). Ddayovnebis  Semdeg  ekrani  

kvlav  sufTavdeba  (striqoni 46).  

Semdeg  programaSi  sruldeba  teqstis  gamoyvana  sxvadasxva  SriftiT. 

dasawyisSi  saWiroa  kontroleri  aewyos  gamosayvani  Sriftis  formatze. 

amisaTvis  gamoiyeneba  funqcia Glcd_Set_Font,  romlis  pirveli  parametri awyobs  

sistemas Sriftis  formatze, Semdegi  ori gansazRvravs  Sriftis  zomas,   xolo 
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bolo -  Sriftebis  cxrilis  dasawyiss  (microc  PRO  for  AVR  kompiliatoris  

SemTxvevaSi  iwereba 32). zeviT  ganxilul  programaSi  gamoiyeneba  ramodenime  

Srifti:  8х7; 3х5; 5х7; 5х7 v2.( maTi  dayeneba  xdeba  47, 61,  65,  69, striqonebSi 

Sesabamisad). magaliTad,  funqcia Glcd_Set_Font (Character8x7,8,7,32)  ayenebs  displeis  

Srifts  formatze  8х7  (Sriftis  simaRle  8,  sigane 7  wertili– pikseli ). 

teqstis  gamoyvana  ekranze  xorcieldeba  funqciiT    Glcd_Write_Text, romlis  

pirveli  parametri  aris  gamosayvani  teqsti, meore  parametri X  

kordinata, mesame  gverdis  nomeri,  bolo - Sriftis  magaliTad,  

Glcd_Write_Text (“mikroE”,5,7,2)  (striqoni 48). 

      49  striqonidan  sruldeba  wrexazebis  gamoyvana  Glcd_Circle (63,32,3*counter,1)   

funqciis  sasaSualebiT (striqoni 50). pirveli  ori  parametri  gansazRvravs  

wrexazis  centris  kordinatebs,  mesame  paramenti – wrexazis  radiuss,  bolo  

parametri -  gamosaxulebis   fers.   ciklis  yovel  gavlaze  radiusis  

mniSvneloba   3*counter  izrdeba.  counter  cvladis  10-is  mniSvnelobis  miRwevamde. 

Sedegad  ekranze  gamodis  sxvadasxva  radiusis  mqone  koncentrirebuli  

wrexazebi. 

Pstriqon 52-Si Glcd_Circle_Fill (63,32,30,1)  funqciis  saSualebiT  sruldeba  

gamoyvanili  wrexazis   SigniT  muqi  feris  “Casxma”. 2wm  dayovnebiT  ekranze  

sruldeba  marTkuTxedis  gamoyvana  (striqoni 54).  

Semdeg   ekranze  gamoiyvaneba   teqsti  sxvadasxva  formatiT. Yyoveli  

gamoyvanis  win xdeba  kontroleris  awyoba  Sriftis  Sesabamis  formatze  

(striqonebi 57,61, 65, 69). 59,67,71  striqonebSi sruldeba  someText cvladSi  winaswar  

Cawerili  teqstis  gamoyvana   ekranze.   

Pprogramis  dasasruls sruldeba   gadasvla  programis  dasawyisze.  

 
Llaboratoriuli  samuSaos  davaleba: 

1. stendze miuerTeT mikrokontroleris  gamosasvlelebi  grafikuli  displeis  

Sesasvlelebs  gadamrTvelebis  saSualebiT  (ix.sur.3.18); 

2. sademonstracio  programis  mixedviT  SeqmeniT  programa  sxvadasxva  

grafikuli  gamosaxulebis  da  teqstis  gamoyvanisaTvis  ekranze[ 

3. gaakompilireT  programa  da  CawereT  mikrokontrolerSi; 

4. gauSviT  programa  da  daakvirdiT  mowyobilobis  muSaobas. 

 

            laboratoriuli  samuSao #9 

sensorul  panelTan  muSaoba  (Touch  Panel)   

CamovayaliboT  amocana  Semdegi  saxiT: 

SeviswavloT  sensorul  ekranTan  mikrokontroleris  muSaoba. ekranze 

fanqris  daWeriT  GLCD  displeize  gamoviyvanoT  sxvadasxva  gamosaxuleba.  

sensoruli  panelis  struqtura  da  muSaobis  principi  

amJamad  gamoiyeneba  sxvadasxva  saxis  sensoruli  panelebi.  Cven  ganvixilavT  

rezistoruli  tipis  oTxgamosasvlelian  panels TS12864CRNA.  Ppaneli,  romelic  
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iyenebs  rezitorul  teqnologiebs  Sesdgeba  ori  nawilisagan – moqnili  zeda  

da  xisti  qveda  fenebisagan. Mmoqnili fenisTvis   gamoiyenebian sxvadasxva  

plastikuri  an poliefiruli  afskebi,  xolo  meore  mzaddeba  minisagan.   Oorive  

fenis  Siga  nawili   dafarulia  denis  gamtari  Txeli  feniT,  romelTac  

gaaCniaT    garkveuli  winaaRmdegoba. maT  Soris  sivrce  Sevsebulia  

mikroskopuli  izoliatoriT,  romelic  Tanabrad  aris  ganawilebuli  mTel  

zedapirze,  hyofs  or  fenas  da  ar  aZlevs  maT  Sexebis  saSualebas. sur. 3.19-ze  

naCvenebia  sensoruli  panelis  struqtura.  

moqnil  fenaze  daWeris SemTxvevaSi, gamtari  fenebi exebian  erTmaneTs da  
qmnian  kontaqts  Sexebis  wertilSi, amasTan  Sexebis wertili qmnis  martiv  Zabvis  
gamyofs.  Aamis  gamo dawolis  wertilis  koordinatebi martivad  SeiZleba  
gamoiTvalos  acg-s  saSualebiT  2  gazomvis  Sedegad  ( jer  erTi  koordinatis,  
Semdeg  meore  koordinatis). X  koordinatas gamoTvlisaTvis ukana  afskis ganapira  
salteebze unda  mivawodoTa  mudmivi  Zabva, magaliTad +5v ( marcxena  X+  salteze 
miewodeba  5v, 

 

 

   

 
                        sur.3.19 

marjvena  slteze X-  - miwa). Aamis  Sedegad ukana  fenis yovel horizontalur 
ubanze deni  iwvevs  Zabvis  vardnas,  romelis  mniSvneloba  ubnis  sigrZis  
proporciulia.  Ees  mniSvneloba  Cvens  mier unda  iyos  wakiTxuli.  
amisaTvis  viyenebT wina  fenas romelis  salteebze  am  SemTxvevaSi  Zabva  
ar  aris  miwodebuli. Mmis  erT-erT  gamosasvlelze,  romelic acg-sTan  
aris  mierTebuli, gamodis  ukana  fenasTan   Sexebis  werTilSi Zabvis  
mniSvneloba. Ees  iqneba  X kordinata. Aanalogiurad  waikiTxeba Y kordinata. 
Aam  SemTxvevaSi  kveba  miewodeba  wina  fenis  ganapira  salteebs  ( zeviTa 
Y+   saltes  miewodeba 5v,  qveviTa Y- saltes- miwa). Pwina  fenis  daWeril  
werTilSi  Zabvis  mniSvneloba miewodeba  acg-s  ukana  panelis  erT-erT  
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gamosasvlelidan (am  SemTxvevaSi ukana  fenis  gamosasvlelebze  Zabva  ar  
miewodeba. sur.3.20-ze  naCvenebia  sensoruli  panelis  organizacia. 

 
 

 

  

                               sur.3.20 

sitemis  principialuri  sqema 

sistema,  romlis  daniSnulebaa  sensorul  panelze  daWeris  adgilis  

koordinatebis  gamoTvla  da  Semdgom  grafikul  displeize daWerili  adgilis  

Sesabamisi sxvadasxva  grafikuli  gamosaxulebis  gamoyvana,  Seicavs  

mikrokontroler  Atmega  128-s, sensorul panels TS12864CRNA   da  Cvens  mier  

zemoT  ganxilul  grafikul  displeis  WG12864A    128x54. sur.3.21.-ze  naCvenebia  

sensoruli  panelis  dakavSireba  mikrokontroleris  gamomyvanebTan.   

moyvanili  sqemis  mixedviT mikrokontroleris PG3, PG4  gamosasvlelebi  

mierTebulia  sensoruli  panelis  samarTav  SesasvlelebTan  DRIVEA,  DRIVEB, am  

gamosasvlelebiT  mikrokontroleri  gascems,  orTanriga  kods,  ris  safuZvelze  

panelis  calkeul  fenis  salteebze formirdebian X  daY  koordinatis  wakiTxvis 

Zabvis  mniSvnelobebi.  mikrokontroleris  PF0, PF1  gamomyvanebi ukavSirdebian  

sensoruli  panelis  gamosasvlelebs, saidanac  amoikiTxebian daWeris  adgilis  X  da  

Y koordinatas  mniSvneloba. mikrokontroleris  grafikul  displeisTan  dakavSireba  

iseve  xdeba,  rogorc  wina  amocanaSi  iyo  naCvenebi: monacemTa  gamomyvanebi  

mierTebulia  port  A- sTan. samarTavi  Sesasvlelebi- port E-sTan:  CS1  -  PE.2-Tan;  CS2  -  

PE.3; RS  -  PE.4;  RW  -PE.5; EN  - PE.6;  RST  -  PE.7. 
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sur.3.21 

algoriTmi 

1. sawyisi gawyobis operaciebi  

 sensorul  panelis da mikrokontroleris gamomyvanebis  kavSiris  gansazRvra; 

 Ppanelze  daWeris  aRmoCenis  funqciis  warmodgena;  

 X kordinatas  gansazRvris  funqciis  warmodgena; 

 Y kordinatas  gansazRvris  funqciis  warmodgena; 

 Eekranis  dakalibrebis  funqciis  warmodgena. 

2. operaciebi romlebic hqmnian programis tans  

 SevasruloT  sistemis  inicializacia; 

 gamoviyvanoT  grafikul  displeize  raime  teqsti  da  grafikuli  gamosaxuleba; 

 daWeris adgilis kordinatebis  gansazRvra; 

 daWeris  adgilis  Sesabamisi  informaciis gamoyvana grafikul  displeize  ( 
programis  pirvel  variantSi)  an  ekranze  gamosaxulebis  xatva  ( programis  
meore  variantSi).  

 Y programa  C-ze  (pirveli  varianti) 

1.    char GLCD_DataPort at PORTA; 

2.    char GLCD_DataPort_Direction at DDRA; 

3.    sbit GLCD_CS1 at PORTE2_bit; 
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4.    sbit GLCD_CS2 at PORTE3_bit; 

5.    sbit GLCD_RS  at PORTE4_bit; 

6.    sbit GLCD_RW  at PORTE5_bit; 

7.    sbit GLCD_EN  at PORTE6_bit; 

 

8.    sbit GLCD_RST at PORTE7_bit; 

9.    sbit GLCD_CS1_Direction at DDE2_bit; 

10.  sbit GLCD_CS2_Direction at DDE3_bit; 

11.  sbit GLCD_RS_Direction  at DDE4_bit; 

12.  sbit GLCD_RW_Direction  at DDE5_bit; 

13.  sbit GLCD_EN_Direction  at DDE6_bit; 

14.  sbit GLCD_RST_Direction at DDE7_bit; 

      // Glcd modulis  dakavSirebis  dasasruli  

// Touch Panel modulis dakavSireba  mikrokontrolerTan 

15.  sbit DRIVE_A at PORTG3_bit; 

16.  sbit DRIVE_B at PORTG4_bit; 

 

17.  sbit DRIVE_A_Direction at DDG3_bit; 

18.  sbit DRIVE_B_Direction at DDG4_bit; 

 

19.  const char READ_X_CHANNEL = 0;          // READ X xazi  dakavSirebulia  acg-s 0  analogur  

//arxTan    

20.  const char READ_Y_CHANNEL = 1;         // READ Y xazi  dakavSirebulia  acg-s 1  analogur  arxTan    

 

21.  unsigned int x_coord, y_coord; 

 22.   int          cal_x_min, cal_y_min, cal_x_max, cal_y_max;  // makalibrebeli  konstantebi 

23.   char write_msg[] = "WRITE";                  // GLCD Setyobinebis  meniu    

24.    char clear_msg[] = "CLEAR"; 

25.     char erase_msg[] = "ERASE"; 

26.     const unsigned int ADC_THRESHOLD = 900;   // zRvris  mniSvneloba  daWeris   aRmoCenisaTvis     

 27.  char PressDetect() {     // daWeris  aRmoCenis  funqcvia 

 28.  unsigned adc_rd; 

 29.  char result; 

 

  // daWeris  aRmoCena  
  30. DRIVE_A = 0;          // DRIVEA = 0 (LEFT drive off, RIGHT drive off, TOP drive on) 
  31. DRIVE_B = 0;          // DRIVEB = 0 (BOTTOM drive off) 

  32. Delay_ms(5); 

 33. adc_rd = ADC_Read(READ_Y_CHANNEL);      // Y-wakiTxva 



81 
 

  34. result = (adc_rd > ADC_THRESHOLD);  

//daWeris   aRmoCenis  gameoreba  2mw  Semdeg  
  35.  Delay_ms(2); 

  36.  adc_rd = ADC_Read(READ_Y_CHANNEL);      // Y-wakiTxva 

  37.  result = result & (adc_rd > ADC_THRESHOLD); 

  38.  return result; 

} 

  39.  unsigned   int   GetX();  //  X  kordinatas  wakiTxvis  funqcia 

{ 

  40.  unsigned int result; 

  // X-is  wakiTxva 

  41.  DRIVE_A = 1;        // DRIVEA = 1 (LEFT drive on, RIGHT drive on, TOP drive off) 

  42.  DRIVE_B = 0;              // DRIVEB = 0 (BOTTOM drive off) 

  43. Delay_ms(5); 

  44.   result = ADC_Read(READ_X_CHANNEL);      // X-is  wakiTxva (BOTTOM) 

  45.   return result; 

  } 

  46.   unsigned int GetY()  

        { 

  47.   unsigned int result; 

      // Y-is  wakiTxva 

  48.   DRIVE_A = 0;       // DRIVEA = 0 (LEFT drive off, RIGHT drive off, TOP drive on) 

  49.   DRIVE_B = 1;      // DRIVEB = 1 (BOTTOM drive on) 

  50.   Delay_ms(100);                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

  51.   result = ADC_Read(READ_Y_CHANNEL); // Y-is  wakiTxva (LEFT) 

  52.   return result;  

} 

  53.  void Calibrate() { 

 

  54.  Glcd_Dot(0,63,1); 

  55.  Glcd_Write_Text("TOUCH BOTTOM LEFT",12,3,1); 

  56.   while (!PressDetect()); 

  57.   cal_x_min = GetX() - 10; 

  58.   cal_y_min = GetY() - 10; 

  59.   Delay_ms(1000); 

  60.  Glcd_Fill(0); 

  61.  Glcd_Dot(127,0,1); 

  62.  Glcd_Write_Text("TOUCH UPPER RIGHT",12,4,1); 

  63.  while (!PressDetect()) ; 

  // makalibrirebeli  konstantis  miReba 
  64.  cal_x_max = GetX() + 5; 

  65.  cal_y_max = GetY() + 5; 
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  66.Delay_ms(1000); 

} 

67.  void Initialize() { 

68.  DRIVE_A_Direction = 1;    // DRIVE_A kontaqtis  dayeneba  rogorc  gamosasvleli  

69.  DRIVE_B_Direction = 1;   // DRIVE_B kontaqtis  dayeneba  rogorc  gamosasvleli   

 

70.  Glcd_Init();                            // GLCD-s  inicializacia 

} 

 

71.  void main() { 

 

72.   Initialize(); 

73.   Glcd_Fill(0x00);                        // GLCD-s  gasufTaveba 

74.   Glcd_Set_Font(font5x7, 5, 7, 32);       // Sriftis  arCeva  
75. Glcd_Write_Text("CALIBRATION", 30, 2, 1); 

76.  Delay_ms(1500); 

  77.  Glcd_Fill(0); 

  78.  Calibrate(); 

  79.  Glcd_Fill(0); 

  80.  Glcd_Write_Text("WRITE ON SCREEN", 20, 5, 1) ; 

  81.  Delay_ms(1000); 

  82.  Glcd_Fill(0); 

 

  83.  Glcd_Fill(0); 

  84.  Glcd_V_Line(0,7,0,1); 

  85.  Glcd_Write_Text(clear_msg,1,0,1); 

  86.  Glcd_V_Line(0,7,97,1); 

  87.  Glcd_Write_Text(erase_msg,98,0,1); 

   

 88.  Glcd_Rectangle(41,0,52,9,1); 

  89.  Glcd_Box(45,3,48,6,1); 

  90.  Glcd_Rectangle(63,0,70,7,1); 

  91.  Glcd_Box(66,3,67,4,1); 

  92.  Glcd_Rectangle(80,0,86,6,1); 

  93.   Glcd_Dot(83,3,1); 

  //Glcd_write_text("Y", 50, 6, 1); 

  //Glcd_write_text("X", 50, 4, 1); 

94 .   while (1) { 

95.   if(PressDetect()) 

     { 

96.   x_coord = GetX() - cal_x_min; 

97.  y_coord = GetY()- cal_y_min; 

98.   x_coord = x_coord / 7; 
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99.    y_coord = (y_coord / 4) - 130; 

100.    if (x_coord > 88 && y_coord > 60){ 

101.      Glcd_Fill(0); 

102.      Glcd_write_text("otar", 2, 0, 1); 

103.      Glcd_Rectangle(1,0,28,9,1); 

       } 

104. else { 

105.   Glcd_Fill(0); 

106.   Glcd_Circle(60,30,10,1); 

              } 

107.  Delay_ms(1500); 

              } 

          } 

     } 

programis  zeviT  moyvanili  varianti  iTvaliswinebs  sxvadasxva  

gamosaxulebis  gamoyvanas  grafikul  displeize  sensorul  panelze  daWerili   

adgilis  Sesabamisad. 

Pprogramis  dasawyisSi  sruldeba  mikrokontroleris  da  grafikuli  displeis  

gamomyvanebs  Soris kavSiris    (striqoni  1-8)  da  gadacemis  mimarTulebis ( 

sriqoni  9-14)  gamocxadeba. striqonebSi  15,16  cxaddeba  kavSiri  

mikrokontroleris  PG3,PG4  gamomyvanebsa da  sensoruli  panelis  marTvis  

Sesasvlelebs  DDRIVEA, DRIVEB  Soris.  Sesabamisad, 17,18  striqonebSi  

ganisazRvreba  gadacemis  mimarTuleba  aRniSnul  gamomyvanebisaTvis. 19,20  

striqonebSi  cxaddebian  konstantebi  READ_X_CHANNEL = 0;  READ_Y_CHANNEL =1, 

romlebic  programaSi  gamoiyenebian  Sesasvleli  arxis  miTiTebisaTvis   acg-sTan  

mimarTvis  SemTxvevaSi – pirveli akavSirebs wina  fenis BOTTOM saltes  

mikrokontroleris PF0  gamomyvanTan  (X kordinatis  wakiTxva),  meore -  ukana  

fenis LEFT  saltes mikrokontroleris PF1  gamomyvanTan  (Y kordinatis  wakiTxva). 21 

striqonSi  cxaddebian  cvladebi  x_coord, y_coord, romlebSic  programis  

Sesrulebis  dros  Caiwerebian sensorul  panelze  daWeris adgilis  

koordinatebi.  22  striqonSi  gamocxadebulia  e.w. makalibrebeli  konstantebi  

romliTac  xdeba  miRebuli  koordinatebis  mniSvnelobebis  koreqcia. 23-25  

striqonebSi  cxaddeba  teqsturi  masivi,  romlis  elementebSi  iwereba  

sxvadasxva  Setyobinebis  teqsti. 26  striqonze  gansazRvrulia  konstanta 

ADC_THRESHOLD,  romelSic Caiwereba  acg-s  gardasaxvis zRvari.  es aris   

gardasaxuli  kodis  mniSvneloba,  rodesac  acg-s  Sesasvlelze  ar  aris  

miwodebuli  gardasasaxi  Zabva.  aRniSnuli  kodi  ganisazRvreba  e.w. sayrdeni  

Zabvis  mniSvnelobiT, romelic  yovelTvis  miewodeba  acg-s  da  warmoadgens 

gardasaxvis  aTvlis  sawyis  mniSvnelobas  (programaSi  miRebulia  900). Aamrigad, 

acg-s  Sesasvlelze  Zabvis  miwodebis SemTxvevaSi  misi  mniSvneloba  aiTvleba  

gardasaxvis  zRvridan. 27-34  striqonebze  gansazRvrulia  panelze  daWeris  

aRmoCenis  funqcia PressDetect().  28-29 cxaddebian  cvladebi,  romlebic  

gamoiyenebian  funqciaSi.  30-31  striqonebSi  panelis  kontroleris  Sesasvlelebs  
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eniWebaT  mniSvnelobebi DRIVE_A = 0;  DRIVE_B = 0,  am  mniSvnelobebis  safuZvelze   

sensoruli  panelis kontroleri panelis  gamomyvanebs ayenebs  Semdeg  

mdgomareobaSi: ukana  fenis  salteebi (LEFT   da  RIGHT )  gaTiSulia  kvebis  

wyarodan, wina  fenis  TOP  saltes  ewodeba  mRali  potenciali,  BOTTOM  salte 

agreTve  gaTiSulia. vinaidan sensoris  wina  fenis  BOTTOM  salte  gaTiSulia, 

deni  am  fenaSi  ar  gaivlis  da  mis  yvela  werTilSi  Zabvis  mniSvneloba  

iqneba  TOP  salteze  miwodebuli  Zabvis  toli.  Aamgvarad,  panelze  daWeriT mis 

LEFT  gamosasvlelze dafiqsirdeba aRniSnuli  Zabvis  mniSvneloba. Ees  

gamosasvleli  Tavis  mxriv  dakavSirebulia  acg-s  1  analogur  SesasvlTan, 

romliTac  izomeba  Y  kordinatas  mniSvneloba.  Ggardasaxvis  Sedegis  wakiTxva  

xdeba  kompiliatoris  funqciis  ADC_Read (READ_Y_CHANNEL)  saSualebiT  (striqoni  

33), romlis  parametrsac  warmoadgens arxi  1-is  nomeri  (frCxilebSi  Casmul  

konstantas  adre  mivaniWeT  1).  wakiTxuli  mniSvneloba  iwereba  cvladSi  adc_rd.  

rogorc  zeviT  iyo  naTqvami,  daWeris  faqti  fiqsirdeba,  rodesac gardasaxuli  

kodis  mniSvneloba  metia  acg-s  gardasaxvis  zRvarze  (mocemul  programaSi  

miviReT  900)  result  cvladSi  logikuri  erTis  CaweriT  (striqoni  34).  imis  

gasarkvevad,  namdvilad  iyo  daWera  Tu  ara, 2mw  Semdeg  kvlav  mowmdeba  

panelze daWera.  Tu  daWera  grZeldeba,  es  niSnavs  imas,  rom  daWera  ar  

yofila  SemTxveviTi   (35-38  striqonebi)  da  fiqsirdeba  daWeris  faqti result  

cvladSi. 

39-45  striqonebSi  gansazRvrulia  X  koordinatas  wakiTxvis  funqcia 

GetX().  funqciis  Sesrulebis  dasawyisSi  sensoruli  panelis  kontroleris  

Sesasvlelebs  mikrokontroleridan  miewodeba  kodi DRIVE_A = 1;   DRIVE_B = 0  

(41,42 striqonebi),  ris  sfuZvelze  panelis  salteebze iqmneba  Semdegi  

mdgomareoba: ukana  fenis  LEFT   saltes  miewodeba  maRali  potenciali, 

RIGHT  saltes -  miwa, wina fenis TOP  da BOTTOM  salteebi  gaTiSulia  

kvebisagan. amis  Sedegad  panelze  daWeris  SemTxvevaSi  izomeba  Zabva  

ukana  panelis  daWeris  wertilSi  (X koordinata)  da  misi  mniSvneloba  

wina  fenis  BOTTOM saltiT  miewodeba  acg-s  0 Semaval analogur  arxs. 44 

striqonze  xdeba  gardasaxul  kodis acg-dan amokiTxva  da result  cvladSi  

Cawera.             

 46-52  striqonebSi  gansazRvrulia  Y  koordinatas  wakiTxvis  funqcia 

GetY().  funqciis  Sesrulebis  dasawyisSi  sensoruli  panelis  kontroleris  

Sesasvlelebs  mikrokontroleridan  miewodeba  kodi DRIVE_A = 0;   DRIVE_B = 1  

(48,49 striqonebi),  ris  sfuZvelze  panelis  salteebze iqmneba  Semdegi  

mdgomareoba: ukana  fenis  LEFT   da RIGHT  gamorTulia, wina fenis TOP  saltes  

miewodeba  maRali Zabva,  BOTTOM  saltes – miwa.  amis  Sedegad  panelze  daWeris  

SemTxvevaSi  izomeba  Zabva  wina panelis  daWeris  wertilSi  (Y koordinata)  da  

misi  mniSvneloba  ukana fenis  TOP saltiT  miewodeba  acg-s  1 Semaval analogur 

arxs. 51 striqonSi  xdeba  gardasaxul  kodis acg-dan amokiTxva  da result  cvladSi  

Cawera.  
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53-66  striqonebSi gansazRvrulia  dakalibrebis  funqcia Calibrate() . am  

funqciis  daniSnulebaa  sensoruli  ekranidan  wakiTxuli  kordinati  Seusabamos  

grafikuli  displeis  kordinatTa  ares. funqciis  Sesrulebis  dasawyisSi ( 

striqoni  54) displeis  ekranze gamodis  wertili,  romelic  gviCvenebs  

kordinatTa  aris  marcxena  qveda  zRvars  da  agreTve  teqsti TOUCH BOTTOM LEFT 

(striqoni  55).  im  SemTxvevaSi, rodesac  sensoruli  paneli  moTavsebulia  

grafikul  displeize, unda  davaWiroT  aRniSnul  wertils,  riTac  vafiqsirebT  

panelis qveda  zRvrul  koordinatas. 56 striqonSi sruldeba  daWeris  Semowmeba. 

vinaidan  bevr  SemTxvevaSi panelidan  mowodebuli  koordinatebi  ar  emTxveva  

displeis  zRvruli  wertilis  kordainatas, sruldeba  makoreqtirebeli  

konstantis cal_x_min, cal_y_min gamoTvla ( striqoni 57,58 ).    

analogiurad sruldeba marjvena  zeda  zRvaris  koreqtireba ( striqoni  61-66). 

displeis  ekranis  gasufTavebis  Semdeg (striqoni 60 ), gamogvyavs ekranis  marjvena  

zeda  wertili (striqoni 61 )  da  teqsti TOUCH UPPER RIGHT. kvlav  sruldeba  

daWeris  molodini ( striqoni  63). panelze  aRniSnul  wertilze  daWeriT  

formirdeba  misi  koordinatebi, maTi koreqtirebis  mizniT  gamoiTvleba  

makoreqtirebeli  konstantebis  mniSvnelobebi cal_x_max , cal_y_max ( striqonebi 64,65). 

67-70  striqonebSi  gansazRvrulia  inicializaciis  funqcia Initialize().  am  

funqciis  Sesrulebis  dros  cxaddeba DRIVE_A, DRIVE_B  gamomyvanebis  gadacemis  

mimarTuleba (striqoni  68,69)  da  grafikuli  displeis  inicializacia (striqoni  

70). 

71  striqonidan  iwyeba  mTavari  main()  programa. 72  striqonSi  sruldeba  

sistemis  inicializacia  zeviT  ganxiluli  Initialize()  funqciis  gamoyenebiT.  78  

striqonSi  xdeba  makoreqtirebeli  konstantebis  gansazRvra Calibrate() funqciis  

gamoyenebiT. 79-93 striqonze sruldeba  sxvadasxva  informaciis  gamoyvana  ekranze  

Cvens  mier  ganxiluli grafikuli displeis  funqciebis  gamoyenebiT,  romelic  

atarebs  sademonstracio  xasiaTs.  94  striqonidan  sruldeba  daWeris  aRmoCenis  

usasrulo  cikli. panelze  daWeris  SemTxvevaSi (striqoni  95)  sruldeba  

miRebuli  koordinatebis  koreqcia  makoreqtirebeli  konstantebis  saSualebiT  

(striqonebi  96-99).  100  striqonSi  mowmdeba  panelis  are. romelSic imyofeba 

daWeris  kordinatebi. Tu  daWeris  adgili imyofeba  winaswar  gansazRvrul aris  

farglebSi (  ganxilul  programaSi  x_coord > 88 && y_coord > 60 )  ekranze  gamova 

garkveuli  gamosaxuleba  ( ganxilul programaSi  es  aris  teqsti ”otar” ), Tu  

daWeris  adgili  ar  imyofeba  miTiTebul  areSi, maSin  ekranze  gamodis  sxva  

gamosaxuleba  (ganxilul programaSi  wrexazi).  zogadad  SegviZlia  ganvsazRvroT  

panelis  ramodenime  are  ufro  rTuli  pirobiT, romelze  daWeris  SemTxvevaSi  

ekranze  gamova  Cvens  mier  winaswar  Seqmnili  sxvadasxva  gamosaxuleba  

(grafikuli  an  teqsturi).    

programa  C-ze  (meore  varianti) 

1.    char GLCD_DataPort at PORTA; 

2.    char GLCD_DataPort_Direction at DDRA; 
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3.    sbit GLCD_CS1 at PORTE2_bit; 

4.    sbit GLCD_CS2 at PORTE3_bit; 

5.    sbit GLCD_RS  at PORTE4_bit; 

6.    sbit GLCD_RW  at PORTE5_bit; 

7.    sbit GLCD_EN  at PORTE6_bit; 

8.    sbit GLCD_RST at PORTE7_bit; 

9.    sbit GLCD_CS1_Direction at DDE2_bit; 

10.  sbit GLCD_CS2_Direction at DDE3_bit; 

11.  sbit GLCD_RS_Direction  at DDE4_bit; 

12.  sbit GLCD_RW_Direction  at DDE5_bit; 

13.  sbit GLCD_EN_Direction  at DDE6_bit; 

14.  sbit GLCD_RST_Direction at DDE7_bit; 

      // Glcd modulis  dakavSirebis  dasasruli  

// Touch Panel modulis dakavSireba  mikrokontrolerTan 

15.  sbit DRIVE_A at PORTG3_bit; 

16.  sbit DRIVE_B at PORTG4_bit; 

 

17.  sbit DRIVE_A_Direction at DDG3_bit; 

18.  sbit DRIVE_B_Direction at DDG4_bit; 

 

19.  const char READ_X_CHANNEL = 0;          // READ X xazi  dakavSirebulia  acg-s 0  analogur  arxTan    

20.  const char READ_Y_CHANNEL = 1;         // READ Y xazi  dakavSirebulia  acg-s 1  analogur  arxTan    

 

21.  unsigned int x_coord, y_coord; 

 22.   int          cal_x_min, cal_y_min, cal_x_max, cal_y_max;  // makalibrebeli  konstantebi 
23.   char write_msg[] = "WRITE";                  // GLCD Setyobinebis  meniu    

24.    char clear_msg[] = "CLEAR"; 

25.     char erase_msg[] = "ERASE"; 

26.     const unsigned int ADC_THRESHOLD = 900;   // zRvris  mniSvneloba  daWeris   aRmoCenisaTvis     

 27.  char PressDetect() {     // daWeris  aRmoCenis  funqcvia 

 28.  unsigned adc_rd; 

 29.  char result; 

 

  // daWeris  aRmoCena  
  30. DRIVE_A = 0;          // DRIVEA = 0 (LEFT drive off, RIGHT drive off, TOP drive on) 

  31. DRIVE_B = 0;          // DRIVEB = 0 (BOTTOM drive off) 

  32. Delay_ms(5); 

 33. adc_rd = ADC_Read(READ_Y_CHANNEL);      // Y-wakiTxva 

  34. result = (adc_rd > ADC_THRESHOLD);  
  //daWeris   aRmoCenis  gameoreba  2mw  Semdeg  
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  35.  Delay_ms(2); 

  36.  adc_rd = ADC_Read(READ_Y_CHANNEL);      // Y-wakiTxva 

  37.  result = result & (adc_rd > ADC_THRESHOLD); 

  38.  return result; 

} 

  39.  unsigned   int   GetX()  //  X  kordinatas  wakiTxvis  funqcia 

{ 

  40.  unsigned int result; 

  // X-is  wakiTxva 

  41.  DRIVE_A = 1;        // DRIVEA = 1 (LEFT drive on, RIGHT drive on, TOP drive off) 

  42.  DRIVE_B = 0;              // DRIVEB = 0 (BOTTOM drive off) 

  43. Delay_ms(5); 

  44.   result = ADC_Read(READ_X_CHANNEL);      // X-is  wakiTxva (BOTTOM) 

  45.   return result; 

  } 

  46.   unsigned int GetY()  

        { 

  47.   unsigned int result; 

      // Y-is  wakiTxva 

  48.   DRIVE_A = 0;       // DRIVEA = 0 (LEFT drive off, RIGHT drive off, TOP drive on) 

  49.   DRIVE_B = 1;      // DRIVEB = 1 (BOTTOM drive on) 

  50.   Delay_ms(100);                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

  51.   result = ADC_Read(READ_Y_CHANNEL); // Y-is  wakiTxva (LEFT) 

  52.   return result;  

} 

53.  void Calibrate() { 

 

  54.  Glcd_Dot(0,63,1); 

  55.  Glcd_Write_Text("TOUCH BOTTOM LEFT",12,3,1); 

  56.   while (!PressDetect()); 

  57.   cal_x_min = GetX() - 10; 

  58.   cal_y_min = GetY() - 10; 

  59.   Delay_ms(1000); 

  60.  Glcd_Fill(0); 

  61.  Glcd_Dot(127,0,1); 

  62.  Glcd_Write_Text("TOUCH UPPER RIGHT",12,4,1); 

  63.  while (!PressDetect()) ; 

  // makalibrirebeli  konstantis  miReba 
  64.  cal_x_max = GetX() + 5; 

  65.  cal_y_max = GetY() + 5; 

  66.Delay_ms(1000); 

} 
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67.  void Initialize() { 

68.  DRIVE_A_Direction = 1;    // DRIVE_A kontaqtis  dayeneba  rogorc  gamosasvleli  

69.  DRIVE_B_Direction = 1;   // DRIVE_B kontaqtis  dayeneba  rogorc  gamosasvleli   

 

70.  Glcd_Init();                            // GLCD-s  inicializacia 

} 

 

71.  void main() { 

 

72.   Initialize(); 

73.   Glcd_Fill(0x00);                        // GLCD-s  gasufTaveba 

74.   Glcd_Set_Font(font5x7, 5, 7, 32);       // Sriftis  arCeva  
75. Glcd_Write_Text("CALIBRATION", 30, 2, 1); 

76.  Delay_ms(1500); 

  77.  Glcd_Fill(0); 

  78.  Calibrate(); 

  79.  Glcd_Fill(0); 

  80.  Glcd_Write_Text("WRITE ON SCREEN", 20, 5, 1) ; 

  81.  Delay_ms(1000); 

  82.  Glcd_Fill(0); 

 

  83.  Glcd_Fill(0); 

  84.  Glcd_V_Line(0,7,0,1); 

  85.  Glcd_Write_Text(clear_msg,1,0,1); 

 

  86.  Glcd_V_Line(0,7,97,1); 

  87.  Glcd_Write_Text(erase_msg,98,0,1); 

   

 88.  Glcd_Rectangle(41,0,52,9,1); 

  89.  Glcd_Box(45,3,48,6,1); 

  90.  Glcd_Rectangle(63,0,70,7,1); 

  91.  Glcd_Box(66,3,67,4,1); 

  92.  Glcd_Rectangle(80,0,86,6,1); 

  93.   Glcd_Dot(83,3,1); 

  //Glcd_write_text("Y", 50, 6, 1); 

  //Glcd_write_text("X", 50, 4, 1); 

94 .   while (1) { 

95.   if(PressDetect()) 

     { 

96.   x_coord = GetX() - cal_x_min; 

97.  y_coord = GetY()- cal_y_min; 

98.   x_coord = x_coord / 7; 

99.    y_coord = (y_coord / 4) - 130; 
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100.    if (x_coord < 120) 

    { 

 101.    Glcd_Dot(x_coord,y_coord,1); 

         } 

    } 

} 

Pprogramis meore  varianti  SesaZleblobas  iZleva  ekranze  SevasruloT 

raime  gamosaxulebis  xatva. Pprogramis 1-99  striqonebSi  sruldeba  igive  

moqmedebebi,  rac  pirvel  variantSi  iyo  ganxiluli. 100  striqonidan  ki  

sruldeba  xatvis  procedura.  Aam  striqonSi  ganisazrvreba sensoruli panelis   

are,   romelSic  unda  moxdes  gamosaxulebis  xatva.  Ppanelze  fanqris  gavlebis  

Sedegad  grafikuli displeis  ekranze  usasrulo  ciklSi  aisaxeba  wertilebis  

erToblioba  (striqoni 101),  romelebic  Seadgenen  gamosaxulebas  (  swor  xazs  

an  mruds).   

Llaboratoriuli  samuSaos  davaleba: 

1. miuerTeT sensoruli  paneli  da  grafikuli  displei  mikrokontroleris  

Sesasvlelebs; 

2. sademonstracio  programebSi  SecvaleT  teqstis  gamoyvanis  areebi.  

Ppirvel  variantSi –TviT  teqsti; 

3. gaakompilireT  programebi  da  CawereT  mikrokontrolerSi;   

4. gauSviT  programebi  da  daakvirdiT  mis  Sesrulebas.daakvirdiT   

 

         laboratoriuli  samuSao #10 

bgeriTi  signalebis  maformirebeli  mowyobiloba 

 laboratoriuli  samuSaos  mizani: 

SeviswavloT    mowyobiloba,  romelic  sxvadasxva  Rilakze  daWeriT  
gamoscems  sxvadasxva  sixSiris  bgerebs. 

 
Mmowyobilobis  struqturuli  sqema 

  
gavixiloT eleqtronuli  mowyobiloba,  romelsac  aqvs  Svidi  Sesasvleli da  

erTi  bgeris  gamosasvleli. TviToeul  SesasvlelTan  dakavSirebulia  gadamwodi, 

romelic  warmoadgens  normalurad  gaTiSul Rilaks. Nnebismieri  Rilakis  daWeris  

SemTxvevaSi mowyobilobam  unda  gamoimuSaos  gansazRvruli  sixSiris  bgeris  

signali. Yyovel  Rilaks  unda  Seesabamebodes  Tavisi  sixSiris  bgeris  signali.  

Tu  yvela  Rilaki  gaTiSulia  bgeriTi  signali  gamosasvlelze  ar  formirdeba.       

 mocemul  amocanaSi  gamoviyenoT  mikrokontroleri  Atmega  128. 

Mmikrokontroleris  ZiriTad  amocanas  warmoadgens  bgeriTi  sixSiris  signalebis 

formireba.  Bbgeris  formirebisaTvis  moxerxebulia  mikrokontroleris  

taimer/mTvlelis  gamoyeneba. 
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Mmikrokontroleris SemadgenlobaSi  Sedis  oTxi  taimer/mTvleli: rva Tanriga  

T0,T2  da  TeqvsmetTanriga  T1,T3.  Bbgeris  formirebisaTvis  umjobesia  

TeqvsmetTanriga  taimeris  gamoyeneba.  rac  metia  Tanrigebis  raodenoba, miT  

ufro  zustad  SegviZlia  SevarCioT  sixSiris  dayofis  koeficienti.  Ees  metad  

mniSvnelovania  sanoto  rigis  formirebisaTvis.  Aamitom  avirCioT  T1  taimeri. 

Aaxla  ganvsazRvroT  arCeuli  taimeris  muSaobis  reJimi. bgeris generaciisaTvis  

yvelaze  mizanSewonilia  CTC  reJimis  gamoyeneba ( ganuleba  Tanxvedris 

SemTxvevaSi).  am reJimSi  mTvleli  registri  funqcionirebs  rogorc  Cveulebrivi  

amjamavi mTvleli, romlis  inkrimenti  xorcieldeba  yovel  sataqto  impulsze.  

Mmagram  mTvleli  registris  maqsimaluri  SesaZlebeli  mniSvneloba  da  

maSasadame  mTvlelis  garCevadoba ganisazRvreba  Sedarebis  OCR1  registris  

mniSvnelobiT.  Sedarebis  registrSi Cawerili  mniSvnelobis  miRwevis  Semdeg, 

Tvla  grZeldeba  00h  mniSvnelobidan.  taimeris  Sedarebis  bloks  aqvs  

ramodenime   OC  gamosasvleli, romlebzedac  aisaxeba  taimeris  gadasvla  

maqsimaluri  mdgomareobidan  00h  mdgomareobaSi  gamomyvanebis  mdgomareobis  

cvlilebiT.  Mmocemul  SemTxvevaSi  gamoiyeneba  OC1A  gamosasvleli.  Sedegad  

gamosasvlelze  formirdeba  ganivimpulsuri  moduliaciis  sagnalebi, romlebic  

miewodebian  bgeris  elements  PB  portis  mesame  kontaqtidan, romelTanac  

xsenebuli  gamomyvani  aris  SeTavsebuli.  Ggenerirebuli  signalebis sixSire  

ganisazRvreba  gamosaxulebiT   fOCR= fCLKIO/2N(1+OCRn),  sadac  N-  winagamyofis  

gayofis  koeficientia, OCRn – Sesadarebeli  mniSvnelobaa. 

sixSiris  diapazoni,  romelic  SeiZleba  aRqmuli  iyos  adamianis  mier,  

imyofeba 50 hc-dan  15 khc-de  farglebSi. 

Cven  unda  avirCioT  gayofis  iseTi  koeficienti,  romelic  OCR1A  

gamosasvlelze  mogvcems  sixSires  bgeriT  diapazonSi.  Tu  mikrokontroleris  

sixSires  avirCevT 4mhc-s,  N=1,  OCR- aTaseuls,  maSin  OC1A  gamosasvlelze  

generirebuli  sixSire iqneba  sasurvel  diapazonSi. 

vinaidan bgeris  gamosayvanad  gamoviyenebT  PB  portis  erTerT  Tanrigs,  

gadamwodebis  mierTebisaTvis  gamoviyenoT  sxva  porti – PD.  zemoT  aRwerili  

mowyobilobis  principialuri  sqemis  varianti  naCvenebia  sur.3.22-ze. 

rogorc  moyvanili  suraTidan  Cans, mikrokontroleris  taqtirebisaTvis  

gamoyenebulia  kvarculi  rezonatori (Q1).  Ggadamwodebis  mierTeba  Sesrulebulia  

igive  sqemiT,  rac  gamoiyenebod  zeviT  ganxilul  mowyobilobebSi  gadamrTveli  

kontaqtebis  mierTebisaTvis. Ggadamwodebi  mierTebuli  arian  PD  portis  

gamomyvanebTan.  amasTan  gadamwodebis  gamarTuli  muSaobisaTvis  PD  portis  

TviToeul  gamosasvlels  unda  miuerToT    CaSenebuli  datvirTvis  

rezistorebi. Ddinamikis  mierTebisaTvis  gamoyenebulia  gasaRebi  VT1  

tranzistorze.  Ees  aris  bgeris  formirebis  yvelaze  martivi  saSualeba.  
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 sur.3..22 
Mmagram  aRniSnul  sqemas  aqvs  uaryofiTi  mxare. bgeriTi  signalis  

ararsebobis  SemTxvevaSi  mikrokontroleris  Sesabamis  gamomyvanze  unda  

davayenoT  dabali logikuri  done. maRal  logikur  donis arsebobis  SemTxvevasi  

VT1  tranzistori  mudmivad  iqneba  gaRebuli.  Ees  gamoiwvevs  dinamikis  xviaSi  

dauSveblad  didi  denis  gavlas,  ramac  SesaZlebelia  gamoiwvios rogorc 

tranzistoris,  aseve  dinamikis  mwyobridan  gamosvla. Gprogramis  Sedgenis  dros  

es  momenti  unda  iyos  gaTvaliswinebuli. 

 

algoriTmi 

 
pirveli  SexedviT  aseTi  mowyobilobis  algoriTmi  martivia.  Nnebismieri  

gadamwodis  kontaqtze  (Rilakze)  daWeris  SemTxvevaSi  mikrokontrolerma  unda  

CatvirTos  Sedarebis  registrSi  saWiro  dayofis  koeficienti  da  miuerTos 

taimeris  Sedarebis  sqemis  gamosasvleli  OCR1A  gamomyvans. Kkontaqtis  aSvebis  

SemTxvevaSi  mikrokontrolerma  gamorTos  taimeri OCR1A  gamosasvlelidan  da  

gasces    dabali  logikuri  done.  Tu yvela  gadamwodis  kontaqtebi aSvebulia, 

maSin gare  gamomyvani  unda  darCes  gaTiSul  mdgomareobaSi. sqema Sedgenilia  

imgvarad, rom SesaZlebelia  erTdroulad  ramodenime kontaqtis  daWera, rac  

ewinaarmdegeba  mowyobilobis  muSaobis  princips. Aam  SemTxvevaSi  gamoiyeneba  

prioritetebis  sistema. ramodenime  kontaqtis CarTvis  SemTxvevaSi  programa  unda  

reagirebdes  mxolod  erTze, romlis  prioriteti  ufro  maRalia.  gamoyenebulia  

Semdegi  xerxi.  Pprograma  TanmimdevrobiT amowmebs yvela   gadamwodebis  

mdgomareobas. pirvelive  CarTuli  kontaqtis aRmoCenis  Semdeg programa  wyvets  

skanirebas  da  gascems  am  gadamwodis  Sesabamis  bgeris  sixSires.  
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SevTanxmdeT, PD.0 Sesasvleze  mierTebul  gadamwods SeusabamoT  nota  “do”,  

momdevno  gadamwods -  nota  “re”,  da  a.S  nota “si”-mde. sixSiris  dayofis  

koeficientebi  TviToeuli  notisaTvis  amoirCeva  musikaluri  rigis  arsebuli  

cxrilidan. 

 

Mmowyobilobis  muSaobis  programa  C-ze  

 

1. # Include  <Atmega  128> 

//  dayofis  koeficientebis  masivis  gamocxadeba  da  inicializacia 

2. flash  unsigned  int  tabkd [7]={4748,4480,4228,3992,3768,3556,3356}; 

3. void  main (void)   

{ 

   4.usigned  char  count;  // count  cvladis  gamocxadeba 

5. usigned  char  temp;  //  temp cvladis  gamocxadeba   

6. PORTB=0x00; // PB portis inicializacia   

7. DDRB=0x08; 

8.  PORTD=0x7F; // PD  portis  inicializacia   

9.  DDRD= 0x00; 

10.   ACSR=0x80; // komparatoris  inicializacia (gamorTva)   
11.   TCCR1A=0x00;  //  T1  taimer/mTvlelis  inicializacia 

12.   TCCR1B=0x09; 

13.  while (1) 

{ 

14. m1:   temp=PIND; 

15.           For  (counter=0;  counter<7;  counter++ ) // skanirebis  cikli 

                   { 

16.   If (( temp&1)== 0) goto m2; // temp cvladis umcrosi bitis Semowmeba     

               17.       Temp>>1; // temp cvladis  marjvniv Zvra   

             } 

18.      TCCR1A=0x00; // bgeris  gamorTva 

19      Goto  m1;  // dasawyisze  gadasvla 

  20.      m2:  OCR1A= tabkd [ count];  // sixSiris  gayofis  koeficientis  Cawera 
21.        TCCR1A=0x04);  // xmis  CarTva 

                     } 

               } 

                                                                                                                                                                                                                                                                                                                                   

. Pprograma  Sesdgeba  mxolod  erTi  main  funqciisagan. Aam funqciis  dasawyisSi  

gansazrvrulia tabkd  masivi ( striqoni 2 ),  romelSic  Cawerilia sixSiris  dayofis  

koeficientebi  sxvadasxva  xmis  tembrisaTvis.  inicializaciis  Sedegad  masivis  

elementebs  eniWebaT cnobili  mniSvnelobebi. 

4-5 striqonebSi Seqmnilia  ori  cvladi: 

 cvladi  count, romelic  gamoiyeneba daWerili  Rilakis gansazRvrisaTvis; 

 cvladi  temp, romelic  gamoiyeneba  damxmare  miznebisaTvis. 
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6-12  striqonebi  ukaviaT  inicializaciis  operatorebs.  6-9 

striqonebSi sruldeba  PORTB  da PORTD  portebis gawyoba. Pportebis  

gawyoba  mdgomareobs, upirveles  yovlisa, portebSi   gamomyvanebis  

gadacemis  mimarTulebis  gansazRvraSi. amisaTvis TviTeuli  portis  DDR  

registrebis  Sesabamis  TanrigebSi  Caiwereba  0  an  1.  0 gaawyobs  portis  

gamosasvlels  monacemTa Setanaze ( Cven  SemTxvevaSi  porti PD- striqoni 9), 

1 -  monacemTa gamotanaze ( Cven  SemTxvevaSi PB  portis  mesame  

gamosasvleli – striqoni 7). Mmeores  mxriv  saWiroa  portis    

(gamosasvlelebze  romlebic  gawyobili arian signalebis  Setanaze) 

CairTos  damtvirTveli rezistorebi  PORT  registrebis  Sesabamis  

TanrigebSi  1-is  CaweriT  (striqoni  8). 10  striqonSi sruldeba  

komparatoris gaTiSva  mis marTvis  ACSR  registris  ufros  TanrigSi  1-is  

CaweriT  (anu 0x80  mniSvnelobis SetaniT). 11 da 12  striqonebSi  sruldeba  T1  

taimeris  awyoba. taimeris  marTvis  TCCR1A  da  TCCR1B  registrebSi  

iwereba  kodebi,  romliTac  ganisazRvreba muSaobis  reJimi (mocemul  

SemTxvevaSi CTC ), taimeris  taqtirebis  wyaro  da  Sedarebis blokis  

gamosasvlelis mdgomareobis  cvlilebis  xasiaTi  Tanxvedris  dros. 

Pprogramis  ZiriTad  cikls ukavia 13-21  punqtebi. Ees  aris  usasrulo  

ciklis  operatori  while.       

  14 triqonSi  programa  kiTxulobs  PD  portis  Semcvelobas  da  aTavsebs  

wakiTxul  baits temp  cvladSi.  Ees  baiti  Seicavs informacias  gadamwodebis  

mdgomareobis  Sesaxeb. erTianis arseboba  miRebuli  baitis  romelime  bitSi  

niSnavs  Sesabamisi  gadamwodis  aSvebul  mdgomareobas,  xolo  noli  - kontaqtis  

daWeril  mdgomareobas. 

    15-17  sriqonebze sruldeba gadamwodebis  skanirebis  cikli.        ciklis 

parametrs  warmoadgens counter  cvladi.  ciklSi  mowmdeba temp  cvladis  yoveli  

biti  misi  umcrosi  bitis  mdgomareobis  mixedviT (striqoni 16). 

Bbitis mniSvnelobis  SemowmebisaTvis  gamoiyeneba gamosaxuleba temp &1. 

operatori  “&” asrulebs  bitian “da” operacias temp  cvladsa  da  1 ( 0x01h)  

Soris.  A Sedegad  ufrosi  Tanrigebi  nuldebian  da  gamosaxulebis  

mniSvneloba  iqneba  temp  cvladis  umcrosi  Tanrigi. 

Ooperatori  if   16  striqonSi amowmebs  gamosaxulebis  Sedegs. Tu  igi  nulia ( 

morigi  gadamwodis  kontaqti  CarTulia),  marTva  gadaecema  m2  niSnakze. M 

winaaRmdeg  SemTxvevaSi  (kontaqti  gaTiSulia ) cikli grZeldeba. 

17 striqonze sruldeba temp  cvladis  Zvra  marjvniv da  skanirebis cikli meordeba.  

ciklis Svidi  gavlis  Sedegad  mowmdeba  yvela  Svidi  Rilakis mdgomareoba. Tu  

yvela Rilakis kontaqtebi  aRmoCndebian gaTiSuli, maSin  cikli for (striqonebi 15-17)  

mTavrdeba bunebrivi  wesiT  da  programa  gadadis  18  striqonze.  Aaq  sruldeba  

xmis  gamorTva  TCCR1A  registris  nulze  dayenebiT.   

Semdeg  19  striqonze  marTva  gadaecema  proceduris  dasawyiss.  amisaTvis  

gamoiyeneba  upirobo  gadasvlis  operatori  goto  m1.   
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Tu cikli  mTavrdeba  vadaze  adre  20  striqonze  gadasliT  ( niSnaki  m2),  iwyeba 

xmis  formirebis  procesi.  vinaidan Rilakebis skanirebis  procesi  damTavrda  

vadaze  adre, count  cvladSi imyofeba  im  gadamwodis  nomeri, romlis kontaqti  iyo 

CarTuli. Aaxla saWiroa tabkd   masividan  am  kontaqtis  nomris  Sesabamisi  sixSiris  

dayofis  koeficienti  CavweroT  taimeris  Sedarebis  registrSi. 

21  striqonze  sruldeba  xmis  CarTva. xma  CairTveba  TCCR1A  registrSi  0x40  

kodis  CaweriT. amiT  mTavrdeba  programis  Ziritadi  cikli. vinaidan  ZiriTadi  

cikli  warmoadgens  usasrulo  cikls, misi  bolo  brZanebis  damTavrebis  Semdeg  

cikli  meordeba. 

 

Llaboratoriuli  samuSaos  davaleba: 

1. miuerTeT  sqema  laboratoriul  stends  gare  gamomyvanebiT; 

2. gaakompilireT  programa  da  CawereT  mikrokontrolerSi;  

3. gauSviT  programa  da  gamoikvlieT  misi  muSaoba  stendze.   

     

laboratoriuli  samuSao #11 

mikrokontroleris  muSaoba  MMC/CD  diskebTan 

laboratoriuli  samuSaos  mizani:   

mikrokontroleris  saSualebiT  fleS  diskTan  muSaobis  gacnoba,  romelic  
mdgomareobs  diskTan  Semdegi  operaciebis  SesrulebaSi: 

 axali  failis  Seqmna  da  masSi  Cawera; 

 arsebuli  failis  gaxsna  da  masSi  axali  monacemebis  Cawera; 

 arsebuli  failis  gaxsna  da  masSi  monacemTa  damateba; 

 failis  gaxsna  da  monacemebis  wakiTxva  ( maTi  gagzavna  USART  portis  
saSualebiT); 

 failis  waSla. 

Llaboratoriul  samuSaoSi  gamoyenebulia  SD  diski ( sur.3.23  1,8 mbaitis  

tevadobiT, igi  Tavsdeba  stendze  arsebul  gasarTSi  da  iyenebs  FAT16  failur  

sistemas. 

 

 sur.3..23 
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diskgamwrevis  mierTeba  mikrokontrolerTan 

sur.2.24-ze  mocemulia  diskgamwevis  mierTebis  sqema  mikrokontrolerTan. 

 

 sur.2.24 

mikrokontroleri  mierTebulia  diskgamwevTan  SPI  interfeisiT  da  

monacemTa  gacvla  xorcieldeba  am  interfeisis  protokolis Tanaxmad.  MsqemaSi 

mikrokontroleri  aris  wamyvani  (Master), diskgamwevi  mimyoli  (Slave).  SPI  

interfeisis    MOSI  gamosasvleli  warmoadgens  mikroprocesoris  PB.2  gamomyvans,  

romliTac  igzavneba  monacemebi  diskze,  xolo  MISO  Sesasvleli  

dakavSirebulia PB.3  portis  gamomyvanTan,  romliTac  diskidan  gadaecema  

monacemebi  mikrokontrolers.  Mmikrokontroleris  PB.1  portidan  formirdeba  

masinqronebeli  signalebi  SCK.   

Mmikrokontroleris  mierTebisaTvis  diskgamwevTan    SW15  gadamrTvelis  3,4,5,6,7  

kontaqtebi  unda  dayenebuli  iyos  ON  mdgomareobaSi. 

failis  gamoyvana  stendidan  xdeba  UUSART  interfeisiT  RS232A  da  RS232B   

gasarTebis  saSualebiT  (sur.3.25). 

  

                                        sur.3..25 
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sur. 2.26-ze  mocemulia  mikrokontrolerTan  RS232  gasarTebis  mierTebis  

sqema.  mikrokontroleris PE.0 porti  warmoadgens  USART1  interfeisis  RX232A  

Sesasvlels, PE.1  porti  TX232A  gamosasvlels, PD.2  porti -  USART2  interfeisis 

RX232B  Sesasvlels,  PD.3  porti  -  TX232B  gamosasvlels. gasarTebis  

mierTebisaTvis  mikroprocesorTan  SW13  blokidan 5,6  jamperi (  UART1)  an  7,8  

jamperi  (USART2)    unda  iyos  ON  mdgomareobaSi  dayenebuli.       

 

  

                                        sur.2.26 

mikrokontroleris  muSaobis  programa  C-ze  

 // MMC modulis  mierTeba 

1. sbit Mmc_Chip_Select at PORTG1_bit; 

2. sbit Mmc_Chip_Select_Direction at DDG1_bit; 

 

3. const LINE_LEN = 43; 

4. char err_txt[20]       = "FAT16 not found"; 

5. char file_contents[LINE_LEN] = "XX MMC/SD FAT16 library by Anton Rieckert\n"; 

6. char           filename[14] = "MIKRO00x.TXT";    // failis  saxeli 

7. unsigned short loop, loop2; 

8. unsigned long  i, size; 

9. char           Buffer[512]; 

// UART1 teqstis  Cawera  da  axl  striqonze  gadasvla  

10. void UART1_Write_Line(char *uart_text) { 

11. UART1_Write_Text(uart_text); 

12. UART1_Write(13); 

13. UART1_Write(10); 

} 
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// axali  failis  gaxsna  da  masSi  raime  monacemis  Cawera  

14. void M_Create_New_File() { 

15. filename[7] = 'A';                             // failis  saxelis  dayeneba   

16. Mmc_Fat_Set_File_Date(2005,6,21,10,35,0);      // failis  TariRis  da  dros  dayeneba 

17. Mmc_Fat_Assign(&filename, 0xA0);         // arsebuli  failis  moZebna  an  axlis  Seqmna   

18. Mmc_Fat_Rewrite();                   // failis  gasufTaveba da  axali  monacemebis  dawyeba 

19. for(loop = 1; loop <= 99; loop++) { 

20. UART1_Write('.'); 

21. file_contents[0] = loop / 10 + 48; 

22. file_contents[1] = loop % 10 + 48; 

23. Mmc_Fat_Write(file_contents, LINE_LEN-1);    // monacemTa  Cawera  gaxsnil  failSi 

  } 

} 

// ramodenime  axali  failis  Seqmna   da  maTSi  monacemebis  Cawera   

24. void M_Create_Multiple_Files() { 

25. for(loop2 = 'B'; loop2 <= 'Z'; loop2++) { 

26. UART1_Write(loop2);                           

27. filename[7] = loop2;                         // failis  saxelis  dayeneba 

28. Mmc_Fat_Set_File_Date(2005,6,21,10,35,0);    // failis  TariRis  da  dros  dayeneba   

29. Mmc_Fat_Assign(&filename, 0xA0);        // arsebuli  failis  moZebna  an  axali    
//failis   Seqmna   

30. Mmc_Fat_Rewrite();              // failis  gasufTaveba  da  monacemTa  Caweris  dasawyisi   

31. for(loop = 1; loop <= 44; loop++) { 

32. file_contents[0] = loop / 10 + 48; 

33. file_contents[1] = loop % 10 + 48; 

34. Mmc_Fat_Write(file_contents, LINE_LEN-1);  // Seqmnil  failSi  monacemTa  Cawera 

    } 

  } 

} 

// arsebuli  failis gaxsna da  misi  gasufTaveba   

35. void M_Open_File_Rewrite() { 

36. filename[7] = 'C';                             // failis  saxelis  dayeneba   

37.  Mmc_Fat_Assign(&filename, 0); 

38.  Mmc_Fat_Rewrite(); 

39. for(loop = 1; loop <= 55; loop++) { 

40. file_contents[0] = loop / 10 + 65; 

41. file_contents[1] = loop % 10 + 65; 
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42. Mmc_Fat_Write(file_contents, LINE_LEN-1);    // Seqmnil  failSi  monacemTa  Cawera 

  } 

} 

// arsebuli  failis  gaxsna  da  masSi  monacemTa  damateba   

43. void M_Open_File_Append() { 

44. filename[7] = 'B'; 

45. Mmc_Fat_Assign(&filename, 0); 

46. Mmc_Fat_Set_File_Date(2009, 1, 23, 17, 22, 0); 

47. Mmc_Fat_Append();                             // failis  momzadeba  monacemTa  dasamateblad 

48. Mmc_Fat_Write(" for mikroElektronika 2005\n", 27);   // failSi  TariRis  Cawera   

} 

// arsebuli  failis  gaxsna, misgan  monacemTa  wakiTxva  da  UART-ze  gadacema  

49.  void M_Open_File_Read() { 

50.  char character; 

51. filename[7] = 'B'; 

52. Mmc_Fat_Assign(&filename, 0); 

53. Mmc_Fat_Reset(&size);       // failis  wakiTxva, procedura  abrunebs  failis  zomas  

54. for (i = 1; i <= size; i++) { 

55. Mmc_Fat_Read(&character); 

56. UART1_Write(character);                      // monacemTa  Cawera  UART-  Si 

  } 

} 

// failis  waSla. Tu  faili  ar  arsebobs  igi  SesaZlebelia  Sevqmnad  da  mere  
//wavSaloT    

57. void M_Delete_File() { 

58. filename[7] = 'F'; 

59. Mmc_Fat_Assign(filename, 0); 

60. Mmc_Fat_Delete(); 

} 

// rodesac  faili  arsebobs  da  igzavneba  monacemebi  da  failis  zoma  

// UARTI-is  saSualebiT   

61. void M_Test_File_Exist() { 

62. unsigned long  fsize; 

63. unsigned int   year; 

64. unsigned short month, day, hour, minute; 

65. unsigned char  outstr[12]; 
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66. filename[7] = 'B';                             //uncomment this line to search for file that DOES exists 

//  filename[7] = 'F';                           //uncomment this line to search for file that DOES NOT exist 

67. if (Mmc_Fat_Assign(filename, 0)) { 

    //--- faili  moZebnilia  - miRebulia  misi  monacemebi  

68. Mmc_Fat_Get_File_Date(&year, &month, &day, &hour, &minute); 

69. UART1_Write_Text(" created: "); 

70. WordToStr(year, outstr); 

71. UART1_Write_Text(outstr); 

72. ByteToStr(month, outstr); 

73. UART1_Write_Text(outstr); 

74. WordToStr(day, outstr); 

75. UART1_Write_Text(outstr); 

76. WordToStr(hour, outstr); 

77. UART1_Write_Text(outstr); 

78. WordToStr(minute, outstr); 

79. UART1_Write_Text(outstr); 

        //--- faili  moZebnilia -  miRebulia  Secvlili  monacemebi   

80. Mmc_Fat_Get_File_Date_Modified(&year, &month, &day, &hour, &minute); 

81. UART1_Write_Text(" modified: "); 

82. WordToStr(year, outstr); 

83. UART1_Write_Text(outstr); 

84. ByteToStr(month, outstr); 

85. UART1_Write_Text(outstr); 

86. WordToStr(day, outstr); 

87. UART1_Write_Text(outstr); 

88. WordToStr(hour, outstr); 

89. UART1_Write_Text(outstr); 

90. WordToStr(minute, outstr); 

91. UART1_Write_Text(outstr); 

       //--- failis zomis  miReba   

92. fsize = Mmc_Fat_Get_File_Size(); 

93. LongToStr((signed long)fsize, outstr); 

94. UART1_Write_Line(outstr); 

  } 

  else { 

    //--- faili  ar  moiZebna 
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95. UART1_Write(0x55); 

96. Delay_ms(1000); 

97. UART1_Write(0x55); 

  } 

} 

// gacvlis  failis  Seqmna,  romlis  moculoba  aris  100  seqtorze  meti  

98. void M_Create_Swap_File() { 

99. unsigned int i; 

100. for(i=0; i<512; i++) 

  101. Buffer[i] = i; 

102. size = Mmc_Fat_Get_Swap_File(5000, "mikroE.txt", 0x20);    

103. if (size) { 

104. LongToStr((signed long)size, err_txt); 

105. UART1_Write_Line(err_txt); 

106. for(i=0; i<5000; i++) { 

107. Mmc_Write_Sector(size++, Buffer); 

108. UART1_Write('.'); 

    } 

  } 

} 

// mTavari  programa   

109. void main() { 

// UART1 modulis  inicializacia  

110. UART1_Init(19200); 

111. Delay_ms(10); 

112. UART1_Write_Line("MCU-Started");               // MCU -  s  dawyebis  Setyobineba   

  // SPI1  modulis  inicializacia   

113. SPI1_Init_Advanced(_SPI_MASTER, _SPI_FCY_DIV128, _SPI_CLK_LO_LEADING); 

114.  if (Mmc_Fat_Init() == 0) { 

// SPI-  s  reincializacia  ufro  maRal  siCqareze  

115. SPI1_Init_Advanced(_SPI_MASTER, _SPI_FCY_DIV2, _SPI_CLK_LO_LEADING); 

    //--- testis  starti 
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116. UART1_Write_Line("Test Start."); 

    //--- Test routines.  

117. M_Create_New_File(); 

118. M_Create_Multiple_Files(); 

119. M_Open_File_Rewrite(); 

120. M_Open_File_Append(); 

121. M_Open_File_Read(); 

122. M_Delete_File(); 

123. M_Test_File_Exist(); 

124. M_Create_Swap_File(); 

125. UART1_Write_Line("Test End."); 

  } 

  else { 

126. UART1_Write_Line(err_txt); 

  } 

} 

Pp;rogramis  dasawyisSi  sruldeba  mikrokontrolerisa  da  diskgamwevis  

gamomyvanebs  Soris  kavSiris    ( striqoni 1)  da  mimarTulebis  (striqoni 2)  

gamocxadeba.  PstriqonebSi 3-8  cxaddebian   cvladebi,   romlebic  SemdgomSi  

gamoiyenebian  programis  Sesrulebis  dros. striqon  9-Si  gamocxadebulia 512  

baitiani  elementis    Semcveli    masivi  Buffer,  romelis  elementebis  raodenoba  

Seesabameba  diskis  seqtoris  zomas.  

 10-striqonidan  aRwerilia  funqcia, romelsac  gamohyavs  teqsti  UUSART  

interfeisis  saSualebiT. funqciis  parametrs  warmoadgens  gamosayvani  teqsti.  

Ffunqcis tani  Seicavs  kompiliatoris funqciebs UART1_Write_Text(),  romlis  

parametrs  warmoadgens  gaqmosayvani  teqsti. striqon 11-Si  sruldeba  teqstis  

gamoyvana, striqon  12  da  13-Si  gaicema mimdinare striqonis  damTavrebis  da  

axal  striqonze  gadasvlis  kodebi. 

Pstriqon 14- dan aRwerilia  axali  failis  Seqmnis da masSi  monacemebis  

Caweris  funqcia. funqciis  dasawyisSi sruldeba failis  saxelis  dayeneba 

(striqoni 15).  Ppunqt 16-Si  iwereba  failis  Seqmnis  TariRi  da  dro,  risTvisac  

gamoyenebulia  kompiliatoris  mza  funqcia  Mmc_Fat_Set_File_Date(2005,6,21,10,35,0).  

Ffunqciis  parametrebia:  weli,  dRe,  Tve,  saaTi,  wuTi,  wami. Pstriqon 17-Si 

gamoyenebulia  failis  daniSvnis  kompiliatoris  funqcia Mmc_Fat_Assign (&filename, 

0xA0).  Mmisi  parametrebia  failis  saxeli  da  atributi. Pstriqon  18-Si  

sruldeba  biblioTekis  funqcia Mmc_Fat_Rewrite(), romlic  asrulebs  arsebuli  

failis  moZebnas  da  mis  momzadebas  Casawerad. Tu  faili  ar  aris  carieli, 

misi  Semcveloba  iSleba. 19-23  striqonebSi  ciklSi sruldeba  monacemTa  Cawera 

failSi  99 jer. ciklis  TviToeul  gasvlaze  formirdeba  mexsierebis  ujredebSi  
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Casaweri  monacemebi,  romelic  ganisazRvreba ciklis  yovel  bijze loop  cvladis  

mniSvnelobiT. igi  warmodgenili  unda  iyos  ASCII   kodSi, amitom  miRebul  

mniSvnelobas  emateba  48 da  iwereba  file_contents masivis  or  baitian  elementSi 

(striqonebi 21,22).  Ddiskze  Cawera  xorcieldeba Mmc_Fat_Write  biblioTekis  

funqciis  saSualebiT  (syriqoni 23) , romlis  parametrebia  Casaweri  monacemebi  

da Casaweri monacemTa  raodenoba. 

24-34  striqonebSi gansazRvrulia  funqcia,  romelic  asrulebs  ramodenime  

failis  Seqmnas  da  masSi  monacemebis  Caweras. Ffunqcia  sruldeba  ciklSi.  

ciklis  yovel  gasvlaze ganisazRvreba failis  saxeli  loop2  cvladiT, romlis  

Semcveloba  icvleba A-dan  Z-mde  da  iwereba filename  masivis  me-7  elementSi 

(striqoni  27).  TviTeuli  failis  Seqmna  da  masSi  monacemebis  Cawera  

sruldeba zeviT  ganxilul  Ffunqciis  analogiurad. 

35-44  striqonebSi  aRwerilia  funqcia, romelic  xsnis  fails  da  wers  

masSi  monacemebs. gamoyenebulia  biblioTekis  funqciebi, romlebic  adre  iyo  

aRwerili. 

43-48  striqonebSi  aRwerilia  funqcia, romlis  saSualebiT  arsebul  

failSi  sruldeba  monacemTa  damateba.  zeviT  ganxilul  biblioTekis  

funqciebis  garda  gamoyenebulia  funqcia Mmc_Fat_Append().  romelic  fails  

amzadebs monacemTa  Casawerad  (ujredis  maCvenebels  ayenebs failis bolo  baitis  

Semdeg,  saidanac  Caiwereba  monacemebi  (striqoni 47). Pstriqon  48-Si sruldeba  

monacemTa  Caweris ganxiluli bibloTekis funqcia.  

49-56  striqonebSi  aRwerilia  funqcia, romelic  xsnis  arsebul  fails,  

kiTxulobs  misgan  monacemebs  da  gamohyavs  isini  USART  interfeisiT. Ffailis  

gaxsnis  Semdeg,  rac  sruldeba  51,52  striqonebSi,  53  striqonSi  

Mmc_Fat_Reset(&size)        biblioTekis  funqciis  saSualebiT  xdeba  misamarTis  

maCveneblis  dayeneba  failis  dasawyisSi,  riTac  mzaddeba  faili  

wakiTxvisaTvis.  funqciis  parametrs  warmoadgens  failis  zoma.   54  striqonidan 

sruldeba  cikli,  romlis  yovel  gasvlaze  Mmc_Fat_Read(&character); 

biblioTekis  funqciis saSualebiT  failis  ujredidan character  cvladSi  ikiTxeba  

monacemi  (striqoni  55). Pstriqon  56-Si  sruldeba  amokiTxuli  monacemis  gacema  

USART  interfeisiT  (RS-232  gasarTiT).  amisTvis  gamoyenebulia  biblioTekis  

funqcia  UART1_Write(character).  

57-60  striqonebSi  aRwerilia  funqcia,  romlis  saSualebiT  xdeba  failis  

waSla.  dasawyiSSi  vxsniT  fails  zeviT  ganxiluli  funqciebis  analogiurad, 

xolo  Semdeg  biblioTekis  funqcia  Mmc_Fat_Delete()  Slis  failis  Semcvelobas. 

61-97  striqonebSi aRwerilia  funqcia,  romelic  arsebul  failidan 

kiTxulobs  monacemebs  da failis zomas  UART  interfeisis  saSualebiT.                    

67  striqonSi IF  operatoris  mier  mowmdeba  miTiTebuli  failis  arseboba  

diskze. aRniSnuli  operatoris  parametrs  warmoadgens  funqcia 

Mmc_Fat_Assign(filename, 0), romelic  abrunebs  erTs  failis  arsebobis  SemTxvevaSi 

da  nuls  failis  ar  arsebobis  SemTxvevaSi. failis arsebobis SemTxvevaSi  

misgan  amoikiTxeba  Seqmnis  TariRi  da  dro  Mmc_Fat_Get_File_Date(&year, &month, 

&day, &hour, &minute)  funqciis  gamoyenebiT.  amokiTxuli  monacemebi,  Sesabamisad,  

iwerebian  year, month, day, hour, minute  cvladebSi  (striqoni  68). Semdeg striqonebSi 
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TanmimdevrobiT  TviTeuli  monacemi  iwereba  outstr  buferSi  ( funqcia  WordToStr)  

da  am  buferidan  monacemTa   gacema  USART  interfeisiT  ( funqcia  

UART1_Write_Text(outstr)). 

80-91  striqonebSi sruldeba  gaxsnili  fai;lis monacemTa   modificireba  

(aRdgena)  da  USART   interfeisiT  gamoyvana. amisaTvis  gamoiyeneba  biblioTekis  

funqcia  Mmc_Fat_Get_File_Date_Modified(&year, &month, &day, &hour, &minute)  da  Semdeg  

igive  funqciebis  Tanmimdevroba,  rac  zeviT  iyo  aRwerili. 

92-94  striqonebSi  sruldeba  failis  zomis  gamoyvana  USART  interfeisis  

saSualebiT.  amisaTvis  gamoiyeneba  biblioTekis  funqcia Mmc_Fat_Get_File_Size(),  

romlis  Sesrulebis  Sedegad  Size  buferSi  CaitvirTeba  failis  zoma.  SemdgomSi  

zeviT  ganxiluli  funqciebis  saSualebiT  igi  gaicema  USART  interfeisiT. 

 FTu  faili  ar  moiZebna  sruldeba  95-97  striqonebi,  romlis  Sedegad  USART  

interfeisiT  gaicema  kodi  0x55. 

98-108  punqtebSi  aRwerilia  funqcia, romelic  hqmnis  gacvlis  (swap)  fails. 

Funqciis  pirvel  striqonebSi ciklSi  iwereba Buffer  masivis  elementebSi  

monacemebi  0  dan  512 mde. striqon 102-Si  sruldeba  biblioTekis  funqcia 

Mmc_Fat_Get_Swap_File(5000, "mikroE.txt", 0x20),  romlis  daniSnulebaa  Swap  failis  

Seqmna.  Ffunqciis  pirveli  parametria  seqtorebis  raodenoba,  romelic  unda  

daeTmos  fails, meore  parametri  aris  failis  saxeli,  bolo  parametri-  

failis  atributi.  Ffunqcia  abrunebs sawyisi failis  nomers, Tu  diskze  

aRmoCnda  sakmarisi  adgili  da  0 - Tu  Sesaqmneli  failisaTvis  carieli  

adgili  diskze  ar  aris. 106  striqonidan  sruldeba  cikli.   romlis  

TviToeul  gasvlaze  segmentSi  iwereba  512  baiti  Buffer  masividan.  cikli  

sruldeba  500  jer  winaswar  dayenebuli  seqtorebis raodenobis Sesabamisad,  

seqyorSi  monacemTa Casawerad  gamoyenebulia  biblioTekis  funqcia 

Mmc_Write_Sector(size++, Buffer), romlis  pirveli  parametria  seqtoris  nomeri  

romelSic  iwereba  cvladebi, meore  parametri -  wyaros  dasaxeleba ,  

romlidanac  iwereba  cvladebi. 

109 striqonidan  iwyeba  main  funqcia. upirveles  yovlisa  sruldeba  USART1  

portis inicializacia, risTvisac  gamoiyeneba  biblioTekis  funqcia  

UART1_Init(19200)  (striqoni  110).  inicializacia  mdgomareobs  gadacemis  siCqaris  

dayenebaSi, romelic  miTiTebulia  frCxilebSi  parametris  saxiT.  Ggarda  amisa 

funqciis  Sesrulebis  dros  avtomaturad  xdeba  sxva  parametrebis  dayeneba:  

gadacemis  nebis  darTva,  miRebis  nebis  darTva, wyvilobaze kontrolis  nebis  

darTva,  gadacema  8  bitiani  monacemebiT,  1  Stop  biti,  asinqronuli  reJimi. 10 

mw-iani dayovnebis  Semdeg  USART   interfeisidan  gaicema  Setyobineba  programis  

Sesrulebis  dawyebis  Sesaxeb  ( striqoni112). 113  striqonSi  sruldeba  SPI  

blokis  inicializacia,  romliTac  mikrokontroleri  ukavSirdeba  disks. Aam  

mizniTGgamoiyeneba  biblioTekis  funqcia SPI1_Init_Advanced(_SPI_MASTER, 

_SPI_FCY_DIV128, _SPI_CLK_LO_LEADING). Ffunqciis  parametrebs  warmoadgenen  

mikrokontroleris  blokis  statusi  ( wamyvani- SPI_MASTER), taqtirebis  sixSire 

( 128-ze  gayofili  - _SPI_FCY_DIV128),   polarobis  da  fazis  dayeneba ( sataqto  

impulsebis  Sualedi  dabali  done, monacemTa  fiqsireba  wina  frontze 

(_SPI_CLK_LO_LEADING).   
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114  striqonidan  iwyeba  sademonsatracio  programa. IF  operatorSi  mowmdeba  

diskis  arseboba  diskgamwevSi  (funqcia Mmc_Fat_Init  abrunebs  0  diskis  aRmoCenis  

SemTxvevaSi  da  1-s  Tu  diski  ar  aRmoCnda ).  Tu  diski  imyofeba  diskgamwevSi, 

miyolebiT  sruldeba  adre  aRwerili  funqciebi. winaaRmdeg  SemTxvevaSi  USART  

interfeisidan  gaicema  Setyobineba  Secdomis  Sesaxeb  ( striqoni 126).  

Llaboratoriuli  samuSaos  davaleba: 

1. stendze  gadarTeT  jamperebi  zeviT  naCveneb  poziciebSi; 

2. sademonstracio  programis  gamoyenebiT  SeqmeniT  programebi  diskTan  

Semdegi  moqmedebebis  SesrulebisaTvis  da  SeamowmeT  maTi  Sesruleba  

stendze: 

 SeqmeniT  axali  faili  da  CawereT  monacemebi; 

 gaxseniT  arsebuli  faili  da  moamzadeT  igi  axali  monacemebis  

Casawerad; 

 gaxseniT  arsebuli  faili  da  daumateT  masSi  monacemebi; 

 gaxseniT  arsebuli  faili  da  amoikiTxeT  misi  Semcveloba; 

 waSaleT  arsebuli  faili;   

 SeqmeniT  sarezervo  (swap)  faili/ 

                              

    laboratoriuli  samuSao #12 

            koduri  klite 

 
 CamovayaliboT  amocana  Semdegi  saxiT: 

Aaigos  eleqtronuli  koduri  klite,  romelzedac  mierTebulia  aTi  Rilaki  
kodis  Sesayvanad,  aRniSnuli  0-dan  9-mde.  klites  unda  hqondes  reJimebis  
gadamrTveli  “Cawera/muSaoba”.  Kkodis  sworad  akrefis  SemTxvevaSi  unda  
CairTos klitis Semsrulebeli  meqanizmi  (solenoidi  an  eleqtromagnituri  

gasaRebi). 

klitis  muSaobis  principi  Semdegia: kodis  Caweris  reJimSi momxmarebeli  aWers  

Rilakebs  nebismieri  TanmimdevrobiT  da  nebismieri  kombinaciiT  (dasaSvebia  

erTdrouladac  ramdenime  Rilakis  daWerac).  mikrokontroleri  Tvalyurs  

adevnebs  klaviaturaze  yvela  cvlilebas da  Seaqvs  odm-Si. koduri  mimdevrobis  

sigrZe  SezRudulia  mxolod  odm-is zomiT. kodis  Seyvanis  dasasrulis  

maCveneblad  miRebulia  klaviaturasTan  manipuliaciis  damTavreba. 

CaiTvleba, rom manipuliacia  damTavrda,  Tu klaviaturis  mdgomareoba ar  

Seicvala  sakontrolo  droois  ganmavlobaSi.  ganxilul  amocanaSi igi 

miRebulia  erTi  wamis  tolad. kodis  Seyvanis  damTavrebis Semdeg  (sakontrolo  

dros  gasvlis  Semdeg)  mikroprocesori Cawers  miRebul  kods  EEPROM-Si. kodi 

warmoadgens baitebis  Tanmimdevrobas, romelic  asaxavs  klaviaturis  yvela  

mdgomareobas  daWeris  momentSi.  mas  Semdeg,  rac  kodi  iyo  Cawerili , klite  
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SesaZlebelia  gadayvanili  iyos  muSa  reJimSi.  amisaTvis  gaTvaliswinebulia  

reJimis  amorCevis  specialuri  tumbleri. 

muSa  reJimSi klite  elodeba kodis  Seyvanas. karebis  gaRebisaTvis 

saWiroa  igive  manipuliaciebi  Rilakebze, rac  Sesrulebuli  iyo  Caweris  

reJimSi.  mikrokontroleri,  iseve, rogorc  ganxilul  SemTxvevaSi  

Tvalyurs  adevnebs  aRniSnul  manipuliaciebs da  wers  miRebul kods  

odm-Si. kodis  Seyvanis  damTavrebis  Semdeg (sakontrolo  dros  gasvlis  

Semdeg) programa  gadadis  odm-Si  Cawerili  kodis  Sedarebaze  adre  

EEPROM-Si  Caweril  kodTan.  Ppirvelad  edarebian  kodebis  sigrZeebi. 

Semdeg  kodebi  edarebian bait - bait. Tu  Sedareba  damTavrda  warmatebiT,  

mikrokontroleri  gascems  signals  klitis  gaxsnis  meqanizms. 

 

algoriTmi 

algoriTmis  SedgenisaTvis  saWiroa   ganvsazRvroT  “klaviaturis  

mdgomareobis”  cneba.  Kklaviaturis  Rilakebi  mierTebulia  mikrokontrolerTan   

portebis  saSualebiT. aTi Rilakis  mierTebisaTvis (0-9)  erTi  porti  ar  aris  

sakmarisi (  ports  aqvs  rva  gamomyvani).  ramodenime  Rilakis misaerTeblad  unda  

gamoviyenoT  damatebiT meore porti. 

Kkontroleri  kiTxulobs  am  portebis  Semcvelobas da  iRebs  kods,  

romelic  Seesabameba  maT  mdgomareobas.  yovel  Rilaks  am  kodSi Seesabameba  

erTi   Tanrigi.  rodesac  Rilaki  daWerilia Sesabamis  TanrigSi  iwereba  nuli.  

roca  aSvebulia - erTiani. Aamis  gamo daWerili  da  aSvebuli  Rilakebis 

sxvadasxva  kombinaciis  dros klaviaturis  mdgomareobis  kods  eqneba  sxvadasxva  

mniSvneloba.  Kkvebis  wyarosTan  mierTebis  momentSi  yvela  Rilaki  unda  iyos  

aSvebuli. winaaRmdeg  SemTxvevaSi  klitis  muSaobaSi  warmoiSveba  gaurkvevloba. 

Aamis  gamo, algoriTmi  unda  iwyebodes  yvela  Rilakis  aSvebul  mdgomareobaSi  

gadasvlis  molodinis  proceduriT.  rogorc  ki  yvela  Rilaki  aRmoCndeba  

aSvebuli  an  saerTod  ar  iyvnen  daWerili,  iwyeba  molodinis  sxva  

procedura.  Amjerad  programa  elodeba  Rilakebis  daWeris  moments.  

Nnebismieri  Rilakis  daWeris  momentidan  iwyeba  sawyisi  kombinaciis  Seyvanis  

cikli. 

sawyisi  kombinaciis  Seyvanis  procedura  warmoadgens  mravaljer  

ganmeorebad  process,  romlis  drosac  periodulad  ikiTxeba  klaviaturis  

mdgomareobis  kodi.  yovelTvis kodis morigi  amokiTxvis  Semdeg programa  

amowmebs  Seicvala  Tu  ara  kodi. rogorc  ki  kodi  Seicvleba, misi  Semdegi  

mniSvneloba  iwereba  odm-is  mezobel  ujredSi.  sanam  klaviaturis  mdgomareoba  

ar  icvleba, programa  imyofeba  molodinis  reJimSi.  

odm-Si  Cawerili  sawyisi  kombinacia  warmoadgens klaviaturis  mdgomareobis  

kodis yvela  mniSvnelobebis CamonaTvals, romelsac  igi  iRebda  sawyisi  

kombinaciis  Seyvanis  dros. klaviaturis mdgomareobis Secvlis  aRmoCenis  

SemTxvevaSi  programa  myisierad  ar  inaxavs Sesabamis  kodur  kombinacias  odm-

Si. kontaqtebis  vibraciasTan brZolis  mizniT  da  agreTve  ramodenime  Rilakze  
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daWeris  uzustobis kompensaciis  mizniT  programa  jer  asrulebs  damcvel  

pauzas,  Semdeg  ganmeorebiT  kiTxulobs klaviaturis mdgomareobis  kods  da  

mxolod  amis  Semdeg  Cawers  odm-Si.       

damcavi  pauzis  xangrZlioba  arCeulia  48mw.  aseTi  xangrZlioba  

gansakuTrebiT  mizanSewonilia  im  SemTxvevaSi, Tu  koduri  kombinaciis  akrefis  

SemTxvevaSi  gamoiyeneba  ramodenime  Rilakis erTdrouli daWera.  rogorc  ar  

unda  vecadoT  Rilakebis  erTdroulad  daWeras, amis  Sesruleba  praqtikulad  

SeuZlebelia. Kkontaqtebi  CarTvis  momentebs  Soris  iqneba  gansxvaveba.  

Kkontaqtebis  CarTvis  mimdevroba damokidebulia  sxvadasxva  faqtorze  da  

praqtikulad  aris  SemTxveviTi. Tu  ar  iqneba  miRebuli  specialuri  zomebi,  

maSin  erTi  daWeris  ganmavlobaSi  programa  daafiqsirebs  ara  erT,  aramed  

klaviaturis  mdgomareobis cvlilebis ramodenime  kods. aseTi  gziT  miRebuli 

kodis kombinaciis  EEPROM-Si CaweriT  klitis  gaxsna  praqtikulad  SeuZlebelia. 

imave daWeris  gameorebis  SemTxvevaSi  kontaqtebis  CarTvis  Tanmimdevroba  iqneba  

sxva.  Pprograma  aRiqvams  mas  rogorc  sxva  kods. ra  mimdevrobiTac  ar  unda  

CairTon  kontaqtebi  ramodenime  Rilakis  erTdroulad  daWeris  SemTxvevaSi, 

pauzis  Semdeg  yvela  procesi  mTavrdeba. ganmeorebiTi  wakiTxva  iZleva ukve  

damyarebul  klaviaturis  mdgomareobas. 

garda  damcavi  pauzisa,  vibraciis  winaaRmdeg  gamoiyeneba  mdgomareobis  

kodis mravaljeradi  wakiTxva. Aanu erTi  da  igive  kodis  wakiTxva xorcieldeba  

manamdis, sanam  erTmaneTis  miyolebiT  ramdenjerme  ar  miiReba  erTi  da  igive  

kodi.    

rogorc  zeviT  iyo  naTqvami, sawyisi  kodis Seyvanis  damTavrebis 

dasafiqsireblad  gamoiyeneba drois damcavi Sualedi.  Aam  Sualedis  

dasaformireblad  virCevT taimers.  taimeri  muSaobs  Normal  reJimSi.  am  

reJimSi  igi  mxolod  iTvlis  sataqto  signalebs.  
Kkoduri  kombinaciis Seyvanis procedura  iTvaliswinebs  nebismieri  Rilakis  

yoveli  daWeris  an  aSvebis  SemTxvevaSi  taimeris  ganulebas. daWeris  Soris  

SualedSi  misi  Semcveloba  izrdeba  yovel  sataqto  signalze.  Tu  damcavi  

drois  ganmavlobaSi  ar  iqneba  daWerili  arc  erTi  Rilaki,,  taimeris  

mniSvneloba  gaizrdeba  sakontrolo  zRvramde.  Pprograma mudmivad  amowmebs  

aRniSnul  pirobas. rogorc  ki mTvlelis  Semcveloba gadaaWarbebs  sakontrolo  

zRvars,  koduri  kombinaciis  Seyvana  mTavrdeba.  drois  sakontrolo  Sualedis  

mniSvneloba  tolia  1wm-is.   

sawyisi  koduri  kombinaciis  Seyvanis  damTavrebis Semdeg  mowmdeba  

muSaobis  reJimis  ganmsazRvreli  gadamrTvelis  mdgomareoba. Tu  gadamrTvelis  

kontaqtebi  SeerTebulia,  maSin  programa  gadadis  EEPROM-Si kodis kombinaciis 

Caweris  proceduraze. jer  EEPROM-Si  iwereba  koduri  kombinaciis  sigrZe,  

Semdeg koduri  kombinaciis  baitebi  erTmaneTis  mimdevrobiT.  Tu  reJimebis  

gadamrTvelis  kontaqtebi  gaTiSulia, programa  gadadis  kodebis  Semowmebis  

proceduraze.  es  procedura  kiTxulobs  EEPROM-Si adre   Caweril  kodur  

kombinaciis sigrZes da  adarebs  mas  axlad  Seyvanil   kodis  sigrZes. Tu  es  

sidideebi  ar  arian  toli, kodebis  Semowmeba  mTavrdeba  uaryofiTi  SedegiT.  

Tu  orive  kombinaciis  sigrZe  erTnairia, programa  iwyebs maTi  bait-bait  
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Sedarebas.  amisaTvis  igi  mimdevrobiT  kiTxulobs  EEPROM- dan  baitebs  da  

adarebs  odm-Si Caweril  Sesabamis  baitebs.  Ppirvelive  araTanxvedris  

SemTxvevaSi Sedarebis  procesi  sruldeba  uaryofiTi  SedegiT. 

Tu  yvela  baitebi  odm-Si  da  EEPROM-Si aRmoCnden  erTnairi, Sedareba  

CaiTvleba  warmatebuli.  Pprograma  gadadis  klitis  gaxsnis  proceduraze.  

gaxsnis  procedura  iwyeba  gaxsnis  signalis  gacemiT  Semsrulebel  meqanizmze. 

programa  asrulebs  dayovnebas  2wm  xangrZliobiT  da  Semdeg  signali  ixsneba. 

Ees  dro  sakmarisia  karebis  gaRebisaTvis.  Semdeg  programa  gadadis  sawyis  

mdgomareobaSi. 

sistemis  struqtura 

klitis  SesaZlebeli  varianti  mocemulia  sur.3.27-ze.  S1-S10  Rilakebi  

gankuTvnilia   kodis  asakrefad.  S11  gadamrTvelis  saSualebiT  SesaZlebelia  

muSaobis  reJimebis  arCeva. Tu  S11  gadamrTvelis  kontaqtebi  SeerTebulia  

klite  gadadis “Caweris”  reJimSi.  gaTiSuli  kontaqtebi Seesabameba  “muSaobis”  

reJims.   

Kklitis  meqanizmis  marTvis  sqema  Sesdgeba TV1 tranzistoruli  gasaRebisa  

da  K1 eleqtromagnituri  relesagan.  R1  rezistori  zRudavs gasaRebis  bazis  

dens. VD1  diodi emsaxureba  TviTinduqciisagan  dasacavad,  romelic  warmoiqmneba  

reles  gragnilebze. reles  kveba  xorcieldeba  12  voltiani  kvebis  wyarodan. 

 

 

 sur.3.27 

moyvanil  sqemaSi  PD.0-PD.6,    PB.0-PB.2  da  PB.7  portebis  gamomyvanebi  muSaoben  

rogorc  Sesasvlelebi, PB.4  -  rogorc  gamosasvleli. 

Mmikrokontroleris  muSaobisPprograma  C  enaze 

1. #define  klfree  0x77F ;     // mdgomareobis  kodi  yvela  aSvebuli Rilakis SemTxvevaSi 

2. #define  kzad  3000 ;        //  dayovnebis  kodi  skanirebis  dros 

3. #define  kandr 20;            //  konstanta  antivibraciisaTvis  

4. #define  bsize  30;           //  kodis  buferis  zoma 

       D1 

Atmega 128 
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5. unsighned  char  flz;      //  dayovnebis  alami 

6. unsighned   int  bufr[bsize] ;        //buferi  odm-Si  kodis  SenaxvisaTvis 

7. eeprom   unsighned  char   klen;     //  kodis  sigrZis  Sesanaxi  ujredi 

8. eeprom   unsighned  int  bufe[bsize];  //buferi  EEPROM-Si  kodis  Sesanaxad 

//wyveta  taimer1-dan 

9. interapt [TIM1_OVF]  void  timer 1_ovf_isr (void) 

       { 

10. fiz=1; 

       } 

          //  wyveta  taimer1-is  A  registrTan  Tanxvedris  dros 

11. interapt [TIM1_COMPA] void  timer1_compa_isr (void) 

       {  

12.   fiz=1; 

     } 

// klaviaturis  gamokiTxvis  da  vibraciis  funqcia 

13. unsighned   int  incod (void) 

      { 

14. unsighned   int  cod0=0;   // damxmare  cvladi 

15. unsighned   int  cod1;       //  damxmare  cvladi 

16. unsighned   char  k; //  antivibraciis  ciklis  parametri 

17. for (k=0; k<kandr; k
++

)        //  antivibraciis  cikli 

       { 

18. cod1=PINB&0x7;         //  vaformirebT  kodis  pirvel  baits 

19. .cod1=(cod1<<8)+(PIND&0x7F); // vaformirebT  klaviaturis  mdgomareobis  srul  

kods 

20. if (cod0!=cod1)                    // vadarebT  sawyis  kods 

    { 

21. k=0;                  //  utolobis  SemTxvevaSi  vasufTavebT  mTvlels 

22. cod0=cod1;                       //    sawyisi  kodis  axali  mniSvneloba 

           } 

       } 

23.  return  cod1 

     } 

 //  dayovnebis  formirebis  procedura 

24.  void  wit  (unsighned   char  kodz) 

       { 

25. if  (codz== 1)  TIMSK= 0x40;   //taimeridan  wyvetis  niRbis  amorCeva 

26. else  TIMSK= 0x80; 

27. TCNT1=0;                                 //  taimeris  ganuleba 

28. Flz=0;                                         //  dayovnebis  almis  ganuleba 
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29. #asm(“sei”);                             //wyvetis  nebis  darTva 

30. If (kodz!=2)  while(flz==0);         //  dayovnebis  cikli 

                } 

//ZiriTadi  funqcia 

31.  void  main  (void) 

            { 

32. unsighned   char  ii;  //masivis  maCvenebeli 

33. unsighned   char  I;    // damxmare  maCvenebeli 

34. unsighned   int  codS; //Zveli  kodi 

35. PORTB=0xE7; 

36. DDRB=0x10; 

37. PORTD-0x0x7F; 

38. DDRD=0x00; 

39. TCCR1A=0x00; 

40. TCCR1B=0x03; 

41. TCNT1=0;                        // mTvleli  registris  ganuleba 

42. OCR1A=kzad ;               //  Tanxvedris  registris  inicializacia 

43. ACSR=0x80;                   //  analoguri  komparatoris  gamorTva 

44. while (1) 

        { 

45. m1:  while(icod() !=klfree);  //Rilakis  aSvebis  molodini 

46.     while (icode() ==klfree);  //Rilakis  daWeris  molodini 

47.           ii=0; 

48. m2:  #asm(“cli”);               // wyvetis  akrZalva 

49.           wait (1);                        //pirveli  tipis  dayovneba 

50.          codS=incod();              // kodis  Seyvana  rogorc  Zvelis 

51.          bufr (ii
++

)=codS;         // morigi  kodis  Cawera  buferSi 

52.           If (ii>=bsize)  goto  m4  //buferis  dasasrulis  Semowmeba 

53.           wait(2);                     //  meore  tipis  dayovneba 

54. m3:    if (incod!= codS)  goto  m2;  // mdgomareobis  cvlilebis  Semowmeba 

55.           if(flz==0)   goto m3;               //  dayovnebis  almis  Semowmeba 

56. m4:    if (PINB 7==1)  goto  comp;        //  reJimebis  gadamrTvelis  Semowmeba 

                  // kodis  Cawera  EEPROM-Si 

57.      klen=ii;                                        //  kodis  sigrZis   Cawera 

58.          For (i=0;i<ii; i
++  

)
     

bufe  (i)=bufr(i); //  kodis  yvela  baitebis  Cawera 

59.           goto  zamok; 

   // kodis  Semowmeba         

60. Comp:  if(klen != ii)  goto  m1;      //kodis  sigrZis  Semowmeba 

61.                For (i=0; i<ii; i
++

)  if (bafe[i]=bafr[i])  goto  m1;  //  kodis  Semowmeba 

     //klitis  gaxsna 
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62. zamok:  PORTB 4=1;     //vxsniT  klites 

63.                  wait  (3);  //   mesame  tipis  dayovneba 

64.                  PORTB 4= 0;   //  vxuravT  klites 

                       } 

                  } 

Pprograma  iwyeba  konstantebis  aRweris  blokiT  (striqoni  1-4). amisaTvis  

gamoiyeneba  direqtiva #define,  romlis  pirveli  parametria  konstantis  saxeli, 

meore  parametri  konstanta,  romelsac  igi  cvlis.  Ppirvel  konstantas  aqvs  

saxeli  klfree  da  mniSvneloba  0x77F. es  konstanta  asaxavs  klaviaturis  

mdgomareobis  kods    aSvebul  Rilakebis SemTxvevaSi. Semdegi  sami  konstanta:  

kzad –dayovnebis  mniSvneloba, kndr  -  antivibraciis  konstanta  da  bsize – koduri   

kombinaciis  sigrZe.  

5-8 striqonebSi  aRwerilia  cvladebi  da  masivebi.  5 striqonSi aRwerilia  

cvladi  flz , romelic  gamoiyeneba  rogorc  dayovnebis  alami.  6  striqonSi 

aRwerilia  masivi sawyisi  koduri  kombinaciis  droebiTi  SenaxvisaTvis  odm-Si.  

masivis  sigrZe  ganisazRvreba  bsize  mniSvnelobiT. 

7-8  punqtebSi  aRwerilia  cvladi  da  masivi,  romlebic  Caiwerebian  

EEPROM-Si.  cvladi  klen  gankuTvnilia  koduri  kombinaciis  sigrZis  Sesanaxad.  

Mmasivi  bufe -  TviT  am  kombinaciis  Sesanaxad.  imisaTvis,  rom  transliators  

mieTiTos  cvladisaTvis  gamoyofili  Uujredebis  adgilmdebareoba, am  cvladis  

aRweraSi  gamoyenebuli unda  iyos  mmarTveli  sityva  eeprom. 

Semdeg  programaSi  iwyeba  yvela  mis  Semadgeneli  funqciebis  aRwera. 

Mmocemuli  programa  Sesdgeba  xuTi  funqciisagan: 

 wyvetis  momsaxurebis  ori  funqcia  (striqonebi 9,10 da  11,12) ; 

 Kklaviaturis  mdgomareobis  kodis  Seyvanis  funqcia (striqonebi 13-23); 

 Ddayovnebis  formirebis  funqcia (striqonebi 24-30) ; 

 Pprogramis  mTavari  funqcia  ( striqonebi 31-64). 

Pprogramis  ganxilva  moxerxebulia  daviwyoT  mTavari main funqciT.  Ffunqcia  

main  iwyeba  lokaluri  cvladebis  aRweriT (striqoni  32-35).  Ggarda  codS  

cvladisa, romelic  gankuTvnilia  klaviaturis  mdgomareobis  kodis  droebiT  

Sesanaxad, aqve  gansazRvrulia  kidev  ori damxmare  cvladi  saxelebiT i  da  ii. 

cvladebis  aRweris  Semdeg  iwyeba  inicializaciis  bloki  (striqoni 32-43). Ees  

moqmedeba  mdgomareobs  Seyvana-gamoyvanis  portebis, taimeris  da  komparatoris  

gawyobaSi.  portebis  gawyoba  mdgomareobs  maTi  gamomyvanebis mimarTulebis 

gansazRvraSi. Aam  mizniT DDRB  registrSi iwereba 0x10  mniSvneloba ( B portis  0-3 

da 7 gamomyvani Sesasvlelia, 4  gamomyvani-  gamosasvleli). vinaidan  PD  portis  

yvela  gamomyvani  Sesvlaze  unda  iyos  gawyobili,  DDRD  registrSi  vwerT  0x00  

mniSvnelobas ( syriqoni  36,38).  mTvlelis  gawyobis  dros  garda  taimeris  

muSaobis  reJimis  arCevisa ( striqonebi  39,40), ganuldeba  mTvleli  registris  

TCNT1  mniSvneloba  (striqoni41)  da  Sedarebis  registrSi  OCR1A  iwereba  

dayovnebis  kodi  kzad (striqoni 42). 

Pprogramis  ZiriTadi  cikli  sruldeba  striqonebSi 43-64. 45  striqonSi  

sruldeba  Rilakis  aSvebis  molodinis  cikli.  igi  warmoadgens  cariel  While 
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cikls.  cikls ar  aqvs  tani.  Aamis  gamo  figuruli  frCxilebis  aucileblobac  

ar  aris.  mTeli  cikli  Sesdgeba mxolod While.  Ooperatorisa  da frCxilebSi  

moTavsebuli  gamosaxulebisagan, romelic  gansazRvravs  ciklis  gagrZelebis  

pirobas.  cikli sruldeba  iqamdis, sanam  klaviaturis  mdgomareobis  kodi  da  

klfree  konstanta  ar  arian  erTmaneTis  toli. Kkonstantis  mniSvneloba 

warmoadgens klaviaturis  mdgomareobis  kods yvela  aSvebuli  Rilakis  

SemTxvevisaTvis. klaviaturis  mdgomareobis  kodis  gansazRvrisaTvis  gamoiyeneba  

funqcia incod().  funqcia incod()  kiTxulobs  portebis  mdgomareobas  da  iyenebs  

antivibraciis  algoriTms. dawvrilebiT  funqciebis  muSaobas  ganvixilavT  am  

paragrafis  bolos. 

rogorc  ki yvela  Rilaki  iqneba  aSvebuli, cikli (striqoni  45)  

dasruldeba,  da  programa  gadadis  46  striqonze,  sadac  sruldeba  nebismieri  

Rilakis  daWeris  molodinis  cikli. es  cikli  hgavs  winas. Seicvala  mxolod  

piroba. niSani != (ara toli) Seicvala niSniT == (toli). Rilakis  daWeris  

SemTxvevaSi cikli  mTavrdeba,  marTva  gadadis  Semdeg 47 striqonze.    

aRniSnuli  striqonidan  iwyeba  sawyisi  koduri  kombinaciis  Seyvanis  cikli. 

Tavdpirvelad  vanulebT  cvlads  ii,  romelic  SemdgomSi  gamoyenebuli  iqneba  

rogorc  miRebuli  kodebis  mTvleli  da  mimdinare  elementis  nomeri  bufr  

buferSi.  cikli  sruldeba  48-55  striqonebSi.  cikli iwyeba  yvela  wyvetis  

globaluri  akrZalviTY  (striqoni 48).  Semdeg  formirdeba  damcveli  pauza.  

(striqoni 49).  Ppauzis  formirebisaTvis  gamoiyeneba  funqcia  wait,  romelic  

aformirebs  pirveli  tipis dayovnebas  ( 48  mw). mas  aqvs  parametri  erTi.  

dayovnebis  damTavrebis  Semdeg  programa  ganmeorebiT  kiTxulobs klaviaturis  

mdgomareobis  kods  da iwereba  cvladSi  codS. 

P  51  striqonSi  wakiTxuli  kodi  iwereba  odm-is  buferSi (bufr).  erTdroulad  

buferis  maCvenebeli  izrdeba  erTiT. Pstriqon 52-Si  mowmdeba  buferis  

gadavseba. aRniSnuli  Semowmeba  wyvets  ciklis  Sesrulebas  gacilebiT  didi 

koduri  kombinaciis  Seyvanis    mcdelobis  gamo. Tu  ii  mniSvnelobam  gdaaWarba 

bsize  konstantis  sidides, es  niSnavs, rom  buferi  mTlianad  Sevsebulia. Aam  

SemTxvevaSi marTva  gadadis  m4  naWdevze, anu  ciklis  bolos. 

Tu ii  mniSvneloba ar  aRwevs  buferis  bolos,  maSin programa  gadadis punqt  

53-ze, sadac  sruldeba  funqcia  wait().  Mmocemul  SemTxvevaSi  igi  aformirebs  

meore  tipis  dayovnebas, amitom  aqvs  parametri  ori. 54 striqonSi sruldeba  

klaviaturis  mdgomareobis axali kodis  wakiTxva  da  Zvel  kodTan  Sedareba, 

romelic  inaxeba codS  cvladSi. Tu  kodebi ar  arian erTmaneTis  toli ( 

klaviaturis  mdgomareoba  Seicvala), dayovnebis  cikli  wydeba da  programa  

gadadis  m2  naWdevze. Ee.i. koduri  kombinaciis  Seyvanis  ciklis  dasawyisze. Aaq  

isev  formirdeba damcveli  pauza  da  morigi  kodi  iwereba  buferSi. Tu  54 

striqonSi Sedarebis  Sedegad axali  da  Zveli  kodi  aRmoCnda  toli, gadasvla  

ar  xdeba  da  sruldeba  striqoni  55. Aam punqtSi  mowmdeba flz  almis  

mniSvneloba.  Tu  sakontrolo  dro ar  aris  damTavrebuli, almis  mniSvneloba  

nolis  tolia da  programa  gadadis  m3  naWdevze.  cikli  grZeldeba. 
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Tu  sakontrolo  dro  amoiwura, flz  alami  iRebs  erTis  mniSvnelobas,  Aaq 

molodinis  cikli  da  koduri  kombinaciis  Seyvanis  cikli  mTavrdeba. programa  

gadadis 56  syriqonis Sesrulebaze.  

Aam  striqonSi mowmdeba S11 tumbleris  mdgomareoba. misi  mdgomareobis  

mixedviT  sruldeba  an miRebuli  koduri  kombinaciis  Cawera EEPROM-Si, an 

wakiTxuli  koduri  kombinaciis  Sedareba EEPROM-Si  Caweril  kodur  

kombinaciasTan. gadamrTvelis mdgomareobis gasarkvevad  mowmdeba  PB  portis  

meSvide  Tanrigi  (romelzedac  mierTebulia  gadamrTveli). Tu gadamrTvelis  

kontaqtebi  gaTiSulia  (PINB.7  erTis  tolia), programa  gadadis comp  naWdevze  

(kodebis  Sedarebis  proceduraze).  winaaRmdeg  SemTxvevaSi  sruldeba  kodis  

Cawera  EEPROM-Si. 

EEPROM-Si  kodis  Cawera  sruldeba   57-59  striqonebSi.  57iqonSi koduri  

kombinaciis  sigrZe  iwereba  klen  cvladSi.  vinaidan  klen cvladis    aRweris  dros  

mis  adgilmdebareobad  miTiTebuli  iyo  EEPROM, cvladis  Semcveloba  

avtomaturad  Caiwereba masSi. C  ena  TiTon  asrulebs  amisaTvis  saWiro  yvela 

proceduras. 58  striqonSi  sruldeba  cikli,  romlis  drosac  xdeba  TviT  

koduri  kombinaciis  Cawera  EEPROM-Si. ciklis  yovel  gasvlaze bufr  masivis    

elementi  iwereba  bufe  masivis  Sesabamis  elementSi. ciklis   parametrs  

warmoadgens  i  cvladi.   ciklis  Sesrulebis  dros  am  cvladis  mniSvneloba  

icvleba  nulidan  ii-mde. Ee.i. gadaisinjeba koduri  kombinaciis  yvela elementis 

nomeri  (ii  tolia  misi  sigrZis).  ciklis  tani  Seicavs  mxolod  erT  

gamosaxulebas, romelic  swers  bufr  buferis morigi  elementis  mniSvnelobas bufe  

buferSi. Caweris  ciklis  damTavrebis  Semdeg  programa  gadadis  59  striqonze  

romelSic  sruldeba  zamok  naWdevze  upirobo  gadasvlis  operatori.  anu  

klitis  gaxsnis  procedura. 

60,61 striqonebSi sruldeba Sedarebis  procedura. am  proceduris  

dasawyisisaTvis  ii  cvladi  Seicavs  axlad  Seyvanil  kodur  kombinaciis  sigrZes, 

xolo  cvladi bufr -  TviT  am  kombinacias. TavdapirveladP  60 punqtSi edareba klen  

(EEPROM-Si  Cawerili  sigrZe)  ii   cvladis mniSvnelobas. 

Tu  Semowmebis  Sedegad  es  ori  sidide  aRmoCnda  gansxvavebuli, programa  

gadadis  m1  naWdevze.  Ee.i.  programis  dasawyisze.  Tu  orive  mniSvneloba  

aRmoCnda  erTnairi  programa  gadadis  koduri  kombinaciebis  Sedarebaze  

(striqoni  61). igi sruldeba  ciklSi,  romlis  parametria  i.  cikli  Sesdgeba  if  

operatorisagan. Ees operatori  adarebs  ori  masivis  elementebs, erT-erTi  

madgani  bufr  imyofeba  EEPROM-Si, meore  bufe  - odm-Si. pirvelive  aratolobis  

SemTxvevaSi  programa  gadadis  m1  naWdevze. Tu  yvela  kodi  daemTxva,  cikli  

mTavrdeba  normalurad  da  programa  gadadis  52 striqonze,  anu  klitis  

gaRebis  proceduraze. 

Kklitis  gaxsnis  procedura  sruldeba  62-64  striqonebSi. 62 striqonSi  PB  

portis  meoTxe  TanrigSi  iwereba  erTi.  Sedegad  mis  gamosasvlelze  

formirdeba  maRali  potenciali,  rac  xsnis  masTan  dakavSirebul eleqtronul  

gasaRebs. gasaRebis  koleqtorul  wredSi  CarTul  solenoidSi  gaivlis  deni  

da  klitis  Camketi  miizideba.  Kklite  ixsneba.  Mmizidul  mdgomareobaSi  
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Camketi  rCeba  garkveuli  drois  ganmavlobaSi, rasac  uzrunvelyofs  dayovnebis 

wait funqcia (striqoni 63). 64 striqonSi  PB  portis  meoTxe  TanrigSi  iwereba  

nuli. Sedegad  mis  gamosasvlelze  formirdeba  dabali  potenciali, 

eleqtronuli  gasaRebi  iketeba, solenoidSi  deni  aRar  gadis  da  Camketi  

ubrunde3ba  mis  sawyis  mdgomareobas (klite  iketeba). klitis  gaRebis  

proceduris  damTavrebasTan  erTad  mTavrdeba  programis  ZiriTadi  cikli.  

vinaidan  ZiriTadi  cikli  usasruloa  marTva  gadaecema  mis  dasawyiss  

(striqoni  44). Pprogramis  Sesruleba  iwyeba  Tavidan. 

A  daubrundeT  damxmare  funqciebs,  romlebic  aRwerili  aris programis  

dasawyisSi. 9,10  da  11.12 striqonebSi ganTavsebulia  ori  sxvadasxva  dasaxelebis  

da  erTnairi  Sinaarsis  funqcia. pirveli  funqcia  warmoadgens  taimer/mTvleli1  

gadavsebis  wyvetis  momsaxurebis  proceduras,  meore – imave  taimeris  A  

registrTan  Tanxvedris  wyvetis  momsaxurebis  proceduras. TviToeuli  funqcia  

Seicavs  erT  operators,  romelic  aniWebs  flz  cvlads  erTis  mniSvnelobas. 

13-23  striqonebSi  moTavsebulia klaviaturis  mdgomareobis  Seyvanis  funqcia  

incod. F14-16 striqonebSi  aRwerilia  lokaluri  cvladebi. cod0  da  cod1 cvladebi 

gamoiyenebian  klaviaturis  mdgomareobis  kodebis Sualeduri mniSvnelobebis 

Sesanaxad. amasTan  cod1  cvladi gamoiyeneba kodis  axali  mniSvnelobis  Sesanaxad,  

cod0 –Zveli  mniSvnelobis  Sesanaxad. Kkidev  erTi  cvladi  k  gamoiyeneba,  rogorc  

parametri  antivibraciis  ciklSi.  

funqciis  ZiriTad  nawils warmoadgens antivibraciis  cikli (striqoni  17-22). 

ciklis  daniSnulebaa klaviaturis  mdgomareobis kodis amokiTxva ramodenime  jer 

( gansazrvruli kandr  konstantiT).  Mmocemul  SemTxvevaSi  gamoiyeneba  for  

standartuli  cikli.  cikli  sruldeba  mTlianad  im  SemTxvevaSi,  Tu  misi  

Sesrulebis  ganmavlobaSi klaviaturis  mdgomareobis  kodi  ar  icvleba.  Tu 

ciklis  Sesrulebis  procesSi  Rilakebis  mdgomareoba  icvleba, cikli  Tavidan  

meordeba. Aantivibraciis  ciklis  damTavrebis  Semdeg  sruldeba  operatori  

return  romelic  gansazRvravs  funqciis  mier  dabrunebul  mniSvnelobas.  

rogorc  zemoT  iyo  naTqvami, 18,19  striqonebSi  sruldema  klaviaturis  

mdgomareobis  kodis  formireba. gamoTvlebis  wyaros  warmoadgens  PINB da PIND  

registrebis  Semcveloba,  romlebic  uSualod  dakavSirebuli  arian  PB  da  PD  

portebis  gamomyvanebTan.  Oorive  registris  Semcvelobaze  gamoiyeneba  niRbebi  

Sesabamisi  Tanrigebis gamosayofad  da  Semdeg  erTiandebian  erT  

TeqvsmetTanriga cod1 cvladSi  .  20  striqonSi  es  mniSvneloba  edareba  kodis  

amokiTxul  Zvel  mniSvnelobas,  romelic  inaxeba  cod0  cvladSi.  Tu  kodebi  

erTmaneTis  toli  ar  aRmoCnda,  cikli  iwyeba  Tavidan. k cvlads  eniWeba  nulis  

mniSvnreloba  ( striqoni 21). 23  striqonSi  cod1  cvladis  mniSvneloba  iwereba  

cod0  cvladSi  da  axlad  miRebuli  kodi  xdeba  Zveli. 

24-30  striqonebSi warmodgenilia  dayovnebis  formirebis  funqcia. funqcia  ar  

abrunebs  raime  mniSvnelobas, magram  aqvs  Sesasvleli  parametri-  dayovnebis  

tipis kodi. funqcia  wait  aformorebs  dayovnebis  sam  tips.  Ddayovnebis  tipis  

ganmsazRvreli  parametri  aris  kodz.  Ffunqciis  Sesruleba  iwyeba   wyvetis  

niRbis  gansazRvriT. Aam  mizniT  25,26  striqonebSi  irkveva kodz  cvladis  

mniSvneloba. Tu  kodz  mniSvneloba  aris  1, wyvetis  niRbis  registrSi TIMASK  



114 
 

iwereba  kodi  0x40.  Ees  kodi  nebas  rTavs  wyvetas A registrTan  Tanxvedris  

SemTxvevaSi. 

Tu  kodz  ar  aris  erTis  toli, maSin  TIMASK  registrs  eniWeba  mniSvneloba  

0x80  ( wyveta  taimeris  gadavsebis  SemTxvevaSi).  amgvarad, reJim  2-Si  wyveta  

sruldeba  taimeris  gadavsebis  SemTxvevaSi. amasTan  formirdeba    48mw- is  

xangrZliobis  dayovneba. sxva  reJimSi (3)  formirdeba  dayovneba  erTi  wamis  

xangrZliobiT. 

27  striqonSi nuldeba  taimeris  saTvleli  registri,  taimeris ganulebis  

momentidan  iwyeba  Sesabamisi  droiTi  intervalis  formireba. 38 striqonSi 

nuldeba  dayovnebis  alami. 39  striqonSi  sruldeba  wyvetis  globaluri  nebis  

darTvis  operatori. amiT  taimeris  da  wyvetis  sistemis  gawyoba  mTavrdeba, 

Pprograma  gadadis molodinis  ciklis  Sesrulebaze. Mmolodinis  reJimi 

gaTvaliswinebulia  1  da  3  reJimebSi  samuSaod. (striqoni  30).  Ees  aris  

carieli  cikli,  romelic  organizebulia  while  operatoris  saSualebiT.  ciklis  

gagrZelebis  pirobaa  flz  almis  nulTan  toloba.  anu sanamdis  flz  nulis  tolia,  

manamdis  molodini  grZeldeba. damTavrdeba  igi,  roca  wyvetis  momsaxurebis  

procedura ar  Secvlis  almis  mniSvnelobas erTianiT. 

reJim  2-is  dros  gamoiyeneba  molodinis  sxva  cikli,  romelic  imyofeba  

while  operatoris  gareT. molodinis  ciklis  garda    30striqonSi  aris  agreTve  

Sedarebis  operatori  if.  igi  amowmebs  kodz  cvladis  mniSvnelobas.  Tu kodz  

cvladis  mniSvneloba  aris  2,  maSin  dayovnebis  cikli  ar  sruldeba  da  

programa  gadadis  mTavari  funqciis  Sesrulebaze.  

Llaboratoriuli  samuSaos  davaleba: 

1. miuerTeT  koduri  klitis  sqemis  gamomyvanebi  stendis  gare  gasarTebs; 

2. gaakompilireT  programa  da  CawereT  mikrokontrolerSi;  

3. gauSviT  programa  da daakvirdiT  mis  muSaobas.   
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