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1. Uenb pabotbl. N3yyeHne cnocobosB hOpMMPOBaHWSA MHTEPBANoB
BPEMEHM MPOrpamMMHbIMK W annapaTtHbIMA CPEeACTBaMUM MUKPOKOHTponnepa
(MK) PIC16F628A. lMpuobpeTeHne npakTUYECKUX HaBbIKOB MO CO34aHUIo
dparMeHToB nporpamMMm OPMUPYIOLLMX 3adaHHble WHTepBanbl BPeMeHM
(3apepxkm).

2.  Kpatkve cBegeHus 13 Teopum.

Pa6ota MK u ero B3aumogewcTBue C BHELIHUMK YCTPOWCTBaMMU
NPOVCXOOSAT BO BPEMEHW, MO3TOMY MpPaKTMYECKM B KaXOOW nporpamme
NPOU3BOANTCH BblAEpKKa MHTEPBANOB BPEMEHU UMW €r0 N3MepPEHNE.

CyuwectByeT gBa crnocoba opMMpoBaHUSI MHTEPBANOB BPEMEHMU,
KOTOpbl€ YCMOBHO MOXHO pas3genutb Ha nNporpaMMHbIA U annapaTHbI.
MporpamMmmHbI/ cnocob OCHOBaH Ha TOM, YTO Kaxgas KoMaHaa nporpammbl
BbIMOMNHSETCA B TeYeHMe onpeaeneHHoro BpemeHn. O6beauHasa KomaHabl B
rpynnbl M UCMONb3YA UMKIbl MOXHO CcdhopMupoBaTh mMbo KHTEepBan
BPEMEHU, KOTOpbIN OyaeT paBeH BPEMEHMU BbIMOMHEHWUS] OaHHbIX KOMaHA.
HecmoTpss Ha npoctoTy M yHMBepcanbHOCTb MeTofda, OH obrnagaer
CYyLLECTBEHHbIM HepocTaTkoM - npoueccop MK 3aHAT BbIMONHEHNEM OaHHbIX
KOMaHA, U He MOXET BbIMOSHATL KOMaHAbl OCHOBHOW Mporpammbl. [oatomy,
dopmupyemble AaHHbIM METOAOM WHTepBarnbl BPEMEHU Ha3bIBAT TakKke
3aepXKamu.

AnnapaTHbili cnocob OCHOBaH Ha MCMOMb30BaHUM BCTPOEHHBLIX B MK
mopynen TtanmmepoB (TMRO, TMR1, TMR2). AnnapatHbii cnocob Gonee
yHMBEpCarneH, U NO3BOMSET peanu3oBbiBaTb HE TOMNbKO 3afepXKW, Kak mnpu
nporpamMMHoM  cnocobe, HO W OTCYUTBIBATb WHTEpPBamnbl  BpeMeHu
OLHOBPEMEHHO C UCMOSIHEHMEM OCHOBHOW NpOorpamMmbl, A5 Yero Heobxoanmo
3af4encTBoBaTb MpepbiBaHNA MO MNepenosiHeHnio TanmmepoB. B gaHHom
nabopaTtopHo/i  paboTe  MCNOMNb30BaHWE  CUCTEMbl  MpEepbIBaHWA  He
paccmaTtpuBaeTcs.

2.1. MporpamMmHbIt cnocob hopmMupoBaHns 3agepKek

Mpuctynas k co3gaHuio 3afepXek AaHHbIM crnocobom Heobxoanmo
onpegenvTb BpeMsA OAHOMO MALLUMHHOIO LMKNa, a Takke 3HaTb 3a Kakoe
KONMYECTBO MaLUMHHBIX LMKITOB BbIMOSHAETCA Ta UMW MHas KomaHaa.

Bpemsa opgHoro mawwumHHOro umkna gna MK cepun  PIC16
onpegensieTcs Kak BenuunHa obpaTHasa YyacTtoTe crefoBaHuNs AaHHbIX LIMKMOB.
Mpn 3TOM YacToTa LMKIOB nonyyaeTcs AeneHWeM Ha 4 4acToTbl TaKTOBbIX
UMNynbCcoB. Hanpumep, ecnun YyactoTa TaKTOBbIX MMNYNbCOB paBHa 4 MI'y (20
M), To yacToTa MalWwuHHBLIX UMknoB 6yaet pasHa 1 MI'y (5 MI'u), npun atom
BpPEMsi OQHOr0 MaLlUMHHOro umkna coctasut 1 mkc (200 Hc).

B cuny Ttoro, yto MK cepumn PIC16 obnagatT RISC apxutekTypoW,
OONbLUMHCTBO UX KOMaHA BbIMOMHAKTCA 32 1 MaWuWHHBLIA  Umkn  (M.L.).
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WcknioyeHnem saBnsiloTcs komaHabl nepexopa (call u goto) (mo 2 m.u.),
Bo3BpaTta M3 nognporpamm (return, retlw, retfie) (no 2 m.u.) u KomaHgpl
BeTBneHns (decfsz, incfsz. bifss, btfsc), koTopble BeimonHsatoTca 3a 1 unn 2
M.U. B 3aBUCMMOCTHU OT CLieHapusi x paboThbl.

B kayectBe npumepa npuBedeM  dparMeHT  nporpammbl,
(bopMUpYIOLLMIA NPOrPaMMHYI0 3aepPXKKy ANUTenbHoCTbo B 1 cekyHay. MycTb
yacToTa CrefoBaHus TakTOBbIX MMMyNbCOB paBHa 4 MU, crnegoBaTesibHO,
BPEMSsI OQHOr0 MaLLUMHHOIO LiMKIa cocTaBuT 1 MKC.

@®parMeHT MporpamMmsl:
; KOMaHAabl OCHOBHOMN nporpamMmmbl

call Pausel1s ; BbizoB nognporpammbl (M) Pausels
; KOMaHbl OCHOBHOW NporpaMmel
I'Ionnporpamma cbopMMpOBava 3agepxkm B 999998 Mmkc.

Pause1s moviw  .249 ; Havano n.n. 3anuce uncna 249 B peructp W
movwf n1 ; Ckonunposatb 249 ns W B peructp n1

X2 call Pause1ms ; lNepexopg Ha NN Pause1ms
call Pause1ms ; lNepexopg Ha NN Pause1ms
call Pause1ms ; MNepexopg Ha MM Pause1ms
call Pause1ms ; lNepexop Ha NN Pause1ms
decfsz n1,1 ; lekpeMeHT cogepxxmmoro permctpa n1=n1-1
goto X2 ; Mepexoa Ha HoBbIn Uukn, ecnv n1 # 0.
call Pause1ms ; Ecnnn1 =0, To ganee BbI3oB 11 Pause1ms
call Pauseims ; lNepexog Ha NN Pause1ms
call Pause1ms ; lNepexopg Ha NN Pause1ms
moviw .82 ; 3anuck yncna 82 B pernctp W
movwf n2 ; CkonupoBaTb 82 ns W B pernctp n2

X3 decfsz n2,1 ; [leKpemMeHT coaepXnmMoro permctpa n2=n2-1
goto X3 ; Mepexoa Ha HoBbIN UKk, ecnv n2 # 0.
nop ; KannbpoBo4HbIN (MyCTON)MaLLNHHBIV LK
return : Ecnu n2 =0, To BbIXOA 13 NI Pausels

; Moanporpamma hopmupoBaHus 3agepxkn B 998 MKc.

Pauseim moviw .199 ; 3anuck yucna 199 B pernctp W

s
movwf n ; CkonupoaTb 199 ns W B pernctp n

X1 nop ; KannbpoBo4HbIN (MyCTON)MaLLNHHBIV LK
nop ; KannbpoBoYHbIl (MNyCTON)MALLMHHbBIW LMK
decfsz n,1 ; [lekpeMeHT cogepxmmoro permctpa n=n-1
goto X1 ; Mepexoa Ha HoBbIV LmMKN, ecnu n # 0.
return ; Ecnu n =0, 1o BbIXOA 13 NI Pause1ms

PaccmoTtpum paboTy npeacrtaeneHHoro gparmeHTa nporpammbl. 1o
YyCMOBUWIO 3a4aHUs C MOMEHTa Havana uncnonHeHuns komangel call Pausels go
MOMeHTa Bbixoda u3 nognporpammbl (M) Pausel1s gomkHa npontu poBHO 1
cekyHaa. Npv BpeMeHW UCMONHEHNss OAHOr0 MaLUMHHOMO umkna B 1 MKC 3a
0ofOHy cekyHay Heobxogmmo mcnonHuTe 1000000 mMalMHHBIX UMKNoB. OaHHyo
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3aa4yy HEBO3MOXHO pelmnTb NMHENHO B cuny HeobxogumocTu 6onbLioro
KonmyecTBa NaMmsiTu NporpaMm Ansl Cnucka BbINOSNHSAEMbIX KOMaHg 3a4epKu,
Nno3ToMy HeOoOXOAMMO OpraHu3oBaTb UUMKMbl 3agepxkun.  [aHHble UMKNbl
ob6beanHeHbl B nognporpammbl ¢ umeHamm Pausels u Pause1ms. [lNepBas
Bbl3blBAeTCS B OCHOBHOM MporpaMme, BTOopass — MHOrOKpaTHO BO Bpemsi
paboTbl nepsoii. Bbizos nwobor MMM ocywecTBnsietcs komangon call. 3T1o
KomMaHaa ycnosHoro nepexoga Ha [, YcnoBHbIM nepexon HasblBaeTcs no
TOMY, YTO MpPMW BbIMNOSTHEHNM OAHHOW KOMaHAbl MPOU3BOAMTCSA ABa AENCTBUS,
BO-MepBbIX, npovcxoaut nepexon Ha [, BO-BTOpbIX, B BEPLUMHY CTeka
3anucbiBaeTCsl agpec Bo3Bpara, TO eCTb aApec TOM A4ENKM namsaTh, C KOTOPON
NPOAOCIKUTCSA BbIMOSIHEHWE MpOrpaMmbl nocre 3aBeplueHunss pabotol MMM, B
cnyyae BbizoBa [l Pausels, B cTek OyaeT 3aHeceH agpec s4venku namsitm
KOTOpas crnegyeT 3a sa4venkon ¢ komaHgon call Pausels. B koHue MM Bcerga
cnegyeT koOMaHda Bo3BpaTa return, KoTopasi M3BMNekaeT agpec Bo3BpaTta M3
CTeka W 3arpyxaeT ero B CYeT4YuMK KomaHa. W pabota nporpammbl
npoAonxaeTcsa C KOMaHdbl, crnegywowen 3a komaHgon call, Bbl3BaBLUEN
ycnoBHbIN nepexoq. CTek nveeT BOCEMb YPOBHEW, YTO MO3BONSAET BbI3biBaTb
M BHyTpW paHee BbI3BaHHbIX M1, 4yTo N npoucxoaut B TekcTe MM Pausels,
roe mMHorokpatHo BbidbiBaeTcs [ Pauseims. [Npu aTom, agpec Bo3Bparta
Takke MNoMeLlaeTcs B BEPLUMHY CTeka, a TOT 4TO TaM Haxoguscsl paHee
nepeMeLlaeTcsi B A4EKy CreayoLLyo 3a BEPLUMHON. Takyto onepauuio MOXHO
noBTOpuUTL He Bonee BocbMU pas, nHave GyayT NoTepsiHbl agpeca Bo3BpaTta
n3 1. (Ykasatens nepenonHeHus cTeka He cyllectByeT.) Takke Heobxoanmo
YYUTbIBATD, yTO "3 noanporpamMm Heobxoanmo BbIXOOAUTb B
nocnegoBaTenbHOCTU 06paTHOM TOW MOCMeaoBaTeNlbHOCTU, B KOTOPOWM
npoucxoaun BxoAd. lMockonbKy, agpeca BO3BpaTa M3BMEKalTCst TOMbKO U3
BEPLUMHbI CTEKA.

KomaHpa call BbinonHsieTcs 3a 2 M.U., criegoBaTenibHO komanabl M1
Pause1s gomkHbl BbIMONHATbLCSA B TedeHrne 999998 m.u. OpraHusoBaTtb Takom
NPOAOIKUTENbHbLIA LMK BO3MOXHO, HO He pauuoHanbHo. bonee
paumMoHarnbHbIM NPEeACTaBNAETCA OpPraHn3oBaTb YacTb KOMaHA B OTAENbHYHO
MM Pause1ms co BpeMeHEM MCMONTHEHMS B 1 MC U MHOFOKpaTHO Bbi3BaTb €€ B
M Pause1s.

Bpemsa BbinonHeHus cTpokn nporpammbl call Pauseims 6yget
NpoucxXoanTb POBHO B TeyeHue 1 mc. M3 aToro BpemeHw, 2 MKc Oyaer
BbINONHATLCA komaHaa call, Bei3biBatowas M, a ocrtaBwmecs 998 mkc OyaoyT
BbINONHATLCA KoMarab! M1,

dopmat komaHabl:
call name - Bbi3oB Il ¢ UMEHEM name, C NOMELLEHNEM afpeca CneayoLLen
VHCTPYKLMN B BEPLUMHY CTeKa.



return — Bo3paT 13 NI, BepLUMHA CTEKA 3arpyxaeTcs B CYETUNK KOMaHA.
MpumMep ycnoBHoOro nepexoga :
call Pausel1s ; BwizoB NN Pauseils, 3anucb B BeplnHy cTeka

agpeca
; KomaHgbl X.
X ; KOMaHAa, cnegytollas 3a komaHgon call .
........ ;. KOMaHabl.
Pausels ......... ; Havano MM ¢ umeHem Pause1s
......... ; KOMaHgbl, coctasnstoLme M.
return ; Bo3Bpat u3 Il , nussnedyeHne n3 cteka agpeca

; UHCTPYKUMKM X 1 3arpy3ka ero B CHETYMK KOMaHA
; epexop, Ha BbINosIHEHME KOMaHab! X.

MM Pauseims HauynmHaeTca cO CTPOKM C umeHeM Pauseims B
KpariHem neBom cTonbue nporpammbl. msa MM mMoxeT cogepxaTb tobble
natuHckne OykBbl W uncbpbl. [anee KomaHgoW moviw  3anucbiBaeTcs
KOHCTaHTa 199 B akkymynsaTop, a 3aTeM M3 akkymyrnsTopa KoMaHaow movwf
konupyeTtca B suenky namsatu O3Y ¢ nmeHem n. Yucno B n MOXET NpUHUMATb
3HayeHue oT 1 go 255. [laHHas aveiika HeobxoauMa Anst opraHM3auumn uukna
3a0€epXkM, B Hel OyaeT CoXpaHaATbCA MepeMeHHas UuKna 3adepikku.
Cnepytowasa ctpoka [N HauMHaeTca ¢ meTkn X1, C KOTOPOM HaudMHalTCHA
KOMaHabl UMkna, KoTopbii ByaeT noBTopATbCA MHOrokpaTHo. W ganee wayt
ABE NyCTble KOMaHAbl NOP, KOTOPbIE HE BbIMOMHAT HUKAKNX AEUCTBUA N NALLb
cnyxaT Ans opraHusaumv 3agepxkv B 1 Mm.u. kaxgas. Cnegom, BbINONHSAETCS
koMaHga decfsz n,1 , koTopas C OOHOW CTOPOHbl YMEHbLUAET 3Ha4YeHUE
COAEPKMMOro perncTpa-cyeTynka N Ha eauHuLYy KU COXPaHsieT MonyyYyeHHoe
3HaYeHne B HEM Xe, C ApPYror CTOPOHbLI, MPOBEPSIET, SABMNSETCA NN NOMYYEHHbIN
pesynbTaT HynesBbiM. Ecnu pesynbTaT onepauuMum He paBeH HymMw, TO
BblnonHsieTcs komaHga goto X1 u MM nepexoanT Ha HOBbIN LUK 3a4epPXKKU.
Ecnn — paBeH Hynto, TO kKOoMaHga goto X1 nponyckaeTrcs, U Mpoucxogut
BbINOSIHEHME KOoMaHabl return un Bbixog m3 M. Takum o6pa3om, C NOMOLLbIO
koMaHabl decfsz BO3MOXHa OpraHusauusi BETBMEHWI Mporpammbl, TO €CTb
opraHv3auus pasnuyHbIX CLEHapUEB €€ BbIMOMHEHWS.

KomaHgoa goto ocyuwlectBnseT 6e3ycrioBHbI Mepexon Ha MeTKy.
ABnseTca komaHAon ynpasneHus. BoinonHaeTtca 3a 2 M. u.. besycnoBHbIM
nepexoa Ha3blBaeTcA noTomy, 4yTO HUKaKMX BO3BpPaTOB He
npegycmaTpvBaeTcs, NporpaMma npocTo nepexoanT (CoBepLuaeT CKadok) Ha
CTPOKY, KOTOpasi Ha4MHaeTCsa C yKa3aHHOW METKU U BbIMOSIHEHWE NPOrpaMmbl
npoAomKkaeTcs ¢ KOMaHabl PacnonoXXeHHON Ha 3TON CTPOkKe.

dopmat komaHabl:



goto Metka — nepexop 6e3 ycnosusi Ha cTpoky ¢ uMeHeM Metka.
Mpumep nepexopa:
goto Metka ; 6e3ycnoBHbI Nepexoa Ha CTPoKy ¢ umeHem Metka.
............ ; KOMaHAbl
Metka ............ ; CTpOKa nporpamMmsbl,c uMeHeM Metka B neBom
ctonbue

Bbluvcnvm Bpemsi BbINOMHEHMS nognporpamMmmel. KomaHabl mov 1 nop
BbINOMHSAOTCA Kaxaasa 3a 1 M. U., TO ecTb 3a 1 MKC kaxgas. KomaHabl goto u
return — 3a 2 M. L., TO ecTb 3a 2 Mkc. KomaHaa decfsz BbinonHsaeTcsa 3a 1 M. L.
(3a 1 MKc), ecnu pesynbTaT AEKPEMEHTa He paBeH Hymnw 1 3a 2 M. U. (3a 2
MKC), €Cnv pe3ynbTaT paBeH HymMo 1 NPONyckaeTcs Creayowas NUHCTPYKLUUS.
2mov 2nop decfsz goto return

2 + {2 + 1 + 21199 — 1 + 2 = 998 m.u. unun 998 mkc.

B cdopmyne npoucxogut yMHOXEHUE BPEMEHMW BbINOMHEHWS TPynnbl
KOMaHZ COCTaBISIOLUMX LIMKN 3a4ePXKKM Ha BENUYUHY KOHCTaHTbl 199. MuHyc
1 B chopmyrne, o3Ha4yaeT, YTO B MOMEHT, Korga pesynbtaT onepauun paBeH
Hyno, komaHga decfsz BbINONHAETCA 3a 2 M.L. LUKIa 1 NponyckaeT KoMaHay
goto. B To Bpemsi, kak NMpu HEHYNEBOM pesynbTaTe onepauum komaHaa decfsz
BbINoMnHsieTca 3a 1 M.U., a komaHga goto — 3a 2 m.u. Hynesow pesynbTart
nosenseTca nuwb eauHoxabl. CnegoBaTenbHO, Heob6XoOAMMO  BblYECTb
eauHuuy. Takum obpasom, ccpopmumpoaHa Il 3agepxku B 1 Mc.

AHanornyHeim obpasom dopmupyetcsa [N Pausels. Beizos [
Pause1s npousBoantcsa komangow call, koTopas BbINOMAHAETCA 3a 2 M.U.,
cnepoBaTenbHO komaHapbl MMM Pausels [OOMKHbI BbIMNOMHATLCA B TeYeHWe
999998 Mm.u. Nomumo BbinonHeHus komang B Tekcte [N Pause1s Bbi3biBaeTcs
n MM Pausei1ms. lNMNognporpamMma HaynMHaeTcss CO CTPOkM  0BO3HAYEHHOW
nmeHem Pausels B kpaiHemM neBoMm ctonbue. [lepBbiMM KOMaHZaMU
NPOVCXOAUT 3arpy3ka KOHCTaHTbl 249 B peructp-cyeTuuk (sderiky O3Y) n1.
3710 ABe komaHabl mov. Co CTPoKM € MeTKon X2 HauMHaeTcs rpynna KoMaHz,
COCTaBMALWNX UMKN 3agepxku. YeTbipe komaHabl call Pause1ms uyeTbipe
pasa BbI3blBAlOT Ha MUCMOMHEHME nognporpammy 3agepxku B 1 mc. Janee,
cTouT KoMmaHaa decfsz, koTopasa opraHM3yeT AeKPEMEHT U MPOBEPKY Ha HOMb
COAEPXMMOro permctpa-cyetynka npoxoaos ni. MNoka pe3dynbTaT onepauun He
HYNeBOW, NMPOUCXOAMUT Nepexon Ha MeTKy X2 ¢ nmomoLLbl KoMaHabl goto. Kak
TONbKO pe3ynbTaT paBeH HyMioo, kKoMaHaa goto nmponyckaeTcs, U NPoUCXoauT
BbINOMHEHME CrieaytoLLelt KomaHabl.

dopmat komaHabl:
decfsz f,d — pekpemeHTMpoBaTb coaepxumoe peructpa f c nponyckom
cnepyroLLen MHCTpyKUMKn ecnu pesynbtaT paseH 0. Ecnn pesynbTaTt He paBeH




0, To cnegywowas WHCTPYKUMS BblinonHaeTcsa. Ecnu ykasatens d = O,
pesynbTaT coxpaHseTca B peructpe W. Ecnm - d = 1, pesynbTaT coxpaHsaeTcs
B peructpe f.
incfsz f,d — wHKpemeHTMpoBaTb cogepxumoe peructpa f ¢ mponyckom
cnepnyroLLen MHCTPYKUMK ecnn pe3ynbTaT paseH 0.
MprmMep opraHn3aumm BeTBNEHUS Nporpammbl :

decfsz n,1;n=n-1, (d=1), n npoBepka n Ha HOMb. -

goto X1 ;ecnun #0, nepexon Ha MeTky X1.

goto Y1 ;ecnun=0, To nepexoa Ha meTky Y1.

............ ; KOMaHapbl.

X1 ; CTpoKa ¢ MeTkon X1 B KpaliHeM neBom cTonbue.
............ ; KOMaHabl.

Y1 ; CTpoka ¢ meTkon Y1 B KpaniHem nesom ctonbue.
............ ; KOMaHAbl.

OnpegenvmM BpeMs BbINOMHEHWS AaHHOrO doparmMeHTa nognporpammei:
2mov 4call Pauseims decfsz goto return
2 + {41000 + 1 + 2}249 — 1 + 2 = 996750 m.u.

Mony4yeHHbIW pe3ynbTaT 03Ha4yaeT, YTO MOoCne pPacCMOTPEHHbIX
KOMaHZ, M [0 KomaHgbl return HeobxoouMmo BCTaBUTb Tpynny KOMaHz,
CyMMapHoe BpeMs BbINOMHEHUSA KOTOPbIX cocTaBuno 6bl 999998 — 996750 =
3248 wmkc. Tpy MC. M3 [AHHOrO 4ucna KOMMEHCUPYIOTCA TpOoeKpaTHOW
oTpaboTkon Ml 3apepxkn B 1 mc. (Tpu cTpoku call Pause1ms). OctaBLunecs
248 MKC. KOMMEHCUpYlTCs OTpabOTKOM NOKanbHOTMO LMKNa 3af4epKKu.
3arpyxaeTcst KOHCTaHTa 82 B permcTp-c4eTyuk npoxodos n2. Limkn 3agepxku
peanun3oBaH NULb HA OCHOBE MHOFOKPATHOrO BbIMOSMIHEHMSA KOMaHg decfsz u
goto. Onpegenvm Bpems BbINOMHEHUS KOMaH[, OCTaBLUMXCS HE YYTEHHbLIMU:
2mov decfsz goto

2 + {1 + 2}*82 — 1 = 247 m.u. nnn 247 mkc

[ns koMneHcauuv HegocCTaloLWero BpeMeHn B 1 M.L. BCTaBUM OAHY KOMaHay
nop nepen komaHgow return. Takum obpasom, OymeT cdopmupoBaHa
BpeMeHHas 3agepxka B 1 cekyHay € TOYHOCTbIO 40 1 MKC.

2.1. AnnapaTHbin cnocob hopMMpoBaHUS 3aaepxek

Mpu paHHOM cnocobe dopMMpoBaHMSA 3afepXKeK WCMonb3yTcs
annapaTHble TanWmepbl: TMRO, TMR1, TMR2. PaccmoTpym ocoGeHHOCTH
npumerHenns TMRO n TMR1.

Tarimep TMRO - 8 paspsgHbIi TaMep-CYETYMK C BO3MOXHOCTbLIO
YTeHMs W 3anucu ero Tekywero copepxumoro. Pernctp (TMRO) paHHoro
Tanmepa pacnonoxeH B 6aHke 0 no agpecy 01h. Ecnn kakoe-nubo uucno
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3anucbiBaeTCA B HeEro, TO AaHHasi npoueaypa HasbiBaeTcs NnpenycTaHOBKOW
Tanmepa. [Ins paclumpeHusi eMKOCTM cyYeTa COBMECTHO C TalMEPOM MOXET
ucnonb3oBaTbCcd 8  paspsaHbil NporpaMMUpyeMbii  MpeaaenuTens.
YnpaBneHne HacTpolkamu Tanmepa npoucxoaut Yepes pernctp Option_Reg
(appec 81h, 6aHk 1), (cm. [6], npunoxenue I). MNoaknoyeHnem npeggenuTens
ynpaensieT 6ut 3 PSA, npu yctaHoBke koToporo B O npoucxoauT ero
nogknoyeHne nepen  TaWiMepoM.  BeiGop  koadpdwmumeHTa  geneHus
npeagenutens npoucxogut Outamm  2-0 PS2-PS0, KOTOpbIi  MOXET
NpuMHMMaTb CcTaHOapTHble 3Ha4YeHus KpaTHble 2. Tak, Hanpumep, ecnu
KoahpnuUmMeHT paBeH 4, TO Ha CYeTYMK Tammepa OyaeT nmocTynaTb Kaxablv
YeTBEPThIN UMMYNbC TakTOBOrO curHana. [lpyM 3TOM [aHHbIA CUrHam MoxeT
nocTynaTb C BHELUHEro UCTOYHMKA Ha BbiBoA, MK, nnu xxe ¢ BHYTpeHHMX Lienen
MK. B nocnegHem cnyyae ero 4actota bygeT paBHa 4acToTe MaLUMHHbLIX
uuknos MK. Beibop nctoyHuka curHana npovcxogut 6utom 5 TOSC. NmeHHo
nocrne YycTaHOBKM AaHHoro 6uta B 0 HayMHaeTcs OTCYET WUMMYMbCOB OT
BHYTPEHHET0 UCTOYHMKA UMNynbcoB. COOTBETCTBEHHO ycTaHoBka B 1 6uta 5
ocTaHaBnvBaeT c4yeT. [pu 3TOM ANS UCKIIYEeHNs Havana cyeta MMMynbCoB
noctynawowmx Ha nuHuio RA4  pekomeHayeTcss OaHHYO IUMHWIO nopTa
HaCTpPOWTb Ha BbIX0Z,.

Mocne  nepenonHeHwss  TaMepa  cdnar  npepbiBaHWMS MO
nepenonHeHnto TMRO yctaHaBnuBaeTcsa B eanHuly. [laHHbIn donar HaxoguTes
B cocTaBe peructpa ynpasneHus npepbiaHnamu INTCON (agpec 0Bh, 6aHk
0), nog umeHem TOIF n Homepom 2 (cm. mpunoxexnne A) Ho nockomnbky B
AaHHon paboTe npepbiBaHWA He paccMaTpuBaloTCs TO  Heobxoanmo
opraHunsoBaTb NPOrpamMMHY0 NPOBEPKY AaHHoro cnara. Mocne nepenonHeHus
Tanmepa [JaHHbIi cdnar HeobxoguMmMo NporpaMMHO COpoCUTb B HOMb AN
BO3MOXHOCTW naeHTudunkaumm cnegyowero nepenonHeHns.

Tanimep TMR1 - 16 pa3psgHbIl TaMep-CHETYMK C BO3MOXXHOCTbIO
YTeHMs W 3anuMcu ero Tekywero cogepxumoro. Coaepxut OBa BOCbMMU
pa3psgHblx pernctpa ¢ umeHamn TMR1H n TMR1L, pacnonoxeHHbix B 6aHke
0 no agpecam OFh mn OEh cootBeTcTBeHHO. Mnapglme Bocemb paspsgoB
Tarimepa pacnonoxeHbl B pernctpe TMR1L, crapwue — B TMR1H. B oba
peructpa MOXHO 3anucbiBaTb [AaHHble, OCYLIECTBMAS, Takum obpasom,
npegycTaHoBKy TaviMepa. YnpaBneHwe [AaHHbIM MoAyneM npou3BOAMTCH
nocpeacTBom mameHeHus cogepxumoro pernctpa T1CON (agpec 10h, 6aHk
0), (cm. [6], npunoxeHue []). CoBMecTHO C TaiMEepoOM WCMOMb3yeTcH
npeagenuTens C koaduumeHTaMmm OeneHnss BXogHoW 4vactoTel Ha 1,2,4,8
COOTBETCTBEHHO. BbiGOp 3HayeHus koadhurumeHTa Npons3BoanNTCA YCTaHOBKOW
6utoB 4 n 5. [lanee, npu HacTpoWke YyKa3blBAeTCS WCTOYHWK TaKTOBOro
curHana ycraHoskon 6uta TMR1CS nog Homepom 1. B paHHom pabote
BblbepemM BHYTPEHHUI WCTOYHWMK curHana (MMnynbCbl CReaylT C 4acToTon
M.4.). But Homep 1 paseH 0. BknioyeHne TaiMepa Npovn3BOAMTCS YCTaHOBKOM
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B 0 6uta TMR10ON nog Homepowm 0. lNMocne vero Tanmep Ha4YMHaeT cyeT. [ns
KOHTPONSA MOMEHTa MepPENofiHEHNs TarMepa Heobxoaumo npoBepATb dnar
npepbiBaHns no nepenonHeHnto TMR1 ¢ wumeHem TMR1IF, koTopbii
pacnonoxeH nog Homepom 0 B peructpe cnaros npepbisaHun PIR1  (agpec
0Ch, 6aHk 0), (cm. npunoxeHue B). Mocne nepenonHeHus OaHHbIA chnar
Heobxoanmo c6pocUTbL NPOrpaMMHO.
B kauyectBe npumepa wucnonb3oBaHua Tanmepos coctasum [1I1
3apepxkn onsa tanmepa 0 n Tanmepa 1.
®parmeHT nporpammbl ¢ NPMMEPOM UCMONb30BaHKs Tanmepa O:
; KOMaHbl OCHOBHOWN NpOrpaMmbl
call PauseTMRO ; Bbizos MMM PauseTMRO
; KOMaHbl OCHOBHOW NpOrpaMmbl
I'Ionnporpamma dopMMpoBaHUA 3adepXKkn ¢ ucnonb3osaHmem TMRO

PauseTMR clrf TMRO ; OumncTka pernctpa Tanmepa

0
clrf INTCON ; 3anpeT npepbiBaHWA U o4McTKa dnara 2
bsf Status,5 ; Bt Ne 5 = 1, nepexog B 1 6aHk.

moviw b'00000011" ; Koen. = 16, 6utbl 0-2, 6ut Ne3=0, Ne5=0
movwf Option_Reg ; Hactpowika TMRO, Hayano cyeTa.

bcf Status,5 ; Bt Ne 5 = 0, nepexoga B 0 6aHk.

xx1 btfss INTCON,2 ;lNpoBepka cnara 2 nepenonHeHns TMRO
goto xx1 ; ®nar 2 = 0, NOBTOPHbIN aHanu3 ¢pnara
bsf Status,5 ; ®nar 2 = 1, nepenonHeHne.lNepexoa 1 6.
bsf Option_Reg, ; but Ne 5 = 0, octaHOBKa cyeTa UMn.

5

bcf Status,5 ; Bt Ne 5 = 0, nepexog B 0 6aHk.
return ; Bbixog u3 NN PauseTMRO

PaccmoTpym TekcT nognporpamMmmbl C MPYMEPOM  UCMOMb30BaHNSA
Tanvepa 0. Beizos Ml nponsBoanTCs M3 OCHOBHOW Nporpammel komaHgow call
PauseTMRO. MM PauseTMRO HayvMHaeTca C O4MCTKM perucrpa Tammepa
TMRO komangoi clrf TMRO. JeictBue AaHHOMW KOMaHabl aHanorMyHo 3anucu
B peructp TMRO Hyna. To4yHO Takke ouMWaeTcs pernctp ynpasrneHus
npepbiBaHuaMyn INTCON. llocne BbIMOMHEHWs OAHHOM KOMaHAbl BCe OuWTbI
pernctpa INTCON (cm. npunoxeHue A)  YCTAHOBMEHbl B HOMb, 3TUM
[OCTUraeTcsl Kak 3anpet npepbiBaHui (butel 7-3), a Takke u cbpoc dnara 2
npepbiBaHua no nepenonHeHnto TMRO. [anee npou3BoguTcs HacTpoyika
Tarimepa 0, nyteMm uameHeHusa cogepxmmoro pernctpa Option_Reg (cm. [6],
npunoxenue M. Ona paboTel ¢ 4aHHLIM PErMCTPOM MPOU3BOAMTCS Nepexof, B
6aHk 1. Butammn 0-2 npoussoguMm BbIGOp koadbduUMeHTa npepaenuTens,
yctaHoBkon 6uta Ne3 B 0 nogkniovaem npegaenutens nepea tanmepom 0, a
ycTtaHoBko ©uta Ne5 B 0 BbiGMpaem BHYTPEHHUI WCTOYHWK TaKTOBOrO
curHana. B Tekcte nporpammbl cchopmMrpoBaHHOE YNCIO, COOTBETCTBYIOLLEE

dopmaT kKOMaHapl:
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clrf f— ounctutb peructp f.
Mpumep obHyneHus perncrpa :
clrf CCPCON ; ounctka (06HyneHue) peructpa CCPCON.
MpumeyaHue: ounctka (06HyneHre) akkymynaTopa Npon3BoANTCA KOMaHOowM
clrw, ouncTka CTOpoXeBOro Tanmepa - komaHgom clrwdt.

AaHHOW HacTpOVMKe KOMMpyeTCs B aKKyMyrnsTop, @ 3aTeM U3 Hero B peructp
Option_Reg. VmMeHHO no 3aBeplueHUto BbINONHEHMS KomaHnabl movwf
Option_Reg npoucxoant MpUMEHEHMEe HacTpoek MU HaunHaeTtcs c4yet
umnynbcoB. [anee, npoucxoguT nepexod B 6aHk 0. Tavimep HauuHaet
noAcYUTbLIBaThE NocTynaroLwme uMmnynbcel. OH cunTaeT MX HempepbIBHO M Mocne
nepenonHeHns (nepexog ot 3HadveHnua B peructpe TMRO ot FF k 00)
npogomkaeT HoBbi uukn cyeta (¢ 00 u pganee k FF). Ona onpegeneHus
MOMeHTa nepenonHeHns Tarimepa HeobXOAMMO OpraHu3oBaTb onpoc dnara
nepenoriHeHnsl, KOTOPbIA Npu 3TOM ycTaHaBnueaeTcs B 1. [poBepKy AaHHOrO
hnara BO3MOXHO OpraH1M30BaTb C MOMOLLbIO OUT OPUEHTUPOBAHHOW KOMaHAbI
BETBMEHNS, MpeaHa3Ha4YeHHOW ANns NpPOBEpPKU 3HavyeHus opHoro Outa B
peructpe. CyuiectByeT ABe Takue komaHabl btfss n bifsc.

dopmaT komaHabl:
btfss f,b — nposeputb 6MT Ne b B pernctpe ¢ umenem f . Ecnn 6ut Ne b paseH
1, TO NPONyCTUTb CReayoLLyt0 MHCTPYKLMIO (MPONYCK eCnv eanHnLa).
btfsc f,b — npoBepuTb 6UT N2 b B pernctpe c umeHem f . Ecnv 6ut Ne b paBeH
0, To NPONYCTUTb CNEAYIOLLYI0 MHCTPYKLMIO (MPOMYCK €CNU HOMb).
MprMep opraHnsaummn BETBNEHUS MPOrpammbl :
btfss INTCON,2 ; Npoeepka 6uta (dnara) Ne 2 pernctpa INTCON.

goto X1 ; ecnn 6ut Ne 2 = 0, nepexoa Ha meTky X1.
goto Y1 ; ecnu 6ut Ne 2 = 1, To NponycK MHCTPYKUUK

; goto X1 nnepexoa Ha meTky Y1.
............ ; KOMaHapl.

B ctpoke btfss INTCON,2 npousBoauTcs npoBepka 3HadeHus 6uta
Ne2. Ecnun oHo paBHO O (He ObiNO nepenonHeHWs) NPOMCXOAMT Nepexos Ha
NMOBTOPHbBIN ONPOC AaHHOro dnara, 4O TeX Nop fnoka OH He ycTaHosuTcs B 1
(npepbiBaHMe npousowno). B nocnegHem cnyvae OyaeT nponylieHa
MHCTpyKumMaA goto xx1 u MM npogomkuT ceoto paboTy. MNMocne nepenonHeHus
Tamepa uenecoobpa3HO OCTaHOBUTbL ero c4yeT. YTo M npomsBoauTcs
yctaHoBkon 6uta Ne5 peructpa Option_Reg B eguHuuy. MNpyn 3TOM CYETHBIN
Bxog Tavimepa 0 nogkntoyaetcs k BeiBogy RA4 MK. U gnsa Toro 4tobbl Tanvep
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0 He NpoaoMKWI CYET MMMYMbCOB, HO Ha 3TOT pa3 MOCTynmalLUX C BbIBOAA
RA4, naHHbIN BbIBOA, OOMKEH OblTb HACTPOEH Ha BbIX0Ad, C TeM, YTObObl OH He
MOr ObiTb MPUEMHWKOM CUrHama C BHELLHeW cxembl. [anee, npoucxoguT
Bbixog 13 M.

Mponseegem pacyeT BpeMeHHbIx xapaktepuctuk MM PauseTMRO.
Komanpga call PauseTMRO, Bbi3biBatowas 1 PauseTMRO BbinonHseTcs 3a 2
M.U. Komangpl clrf, bsf, mov BbinonHsaoTcsa 3a 1 M.U. Kaxgad, C y4eToM mx
KONnmMyecTBa, BCe BMECTEe OHM BbINOMHATCA 3a 5 m.u. NMocne 3anycka cyeTta
umnynscoB, komaHgon movwf Option_Reg, fanbHenwee Bpems BbINOMHEHUSA
nognporpaMmmbl 6yaeT onpenensitbCid He BPEMEHEM WUCMOMHEHUS KOMaHfg, a
eMKOCTblo peructpa Tanmepa 0. Tak kak peructp TMRO 8-paspsagHbin, TO OT
HYNsl 0O NepenoriHeHus TaiMepa MoXeT OblTb oTcumMTaHo 256 m.u. OgHako B
paccMOTPEHHOM MpuMepe, nepea Tanmepom BkrodeH npegaenutens C Kyen =
16. CnepoBaTenbHO 256 Heob6xoanMo yMHOXUTL Ha 16. (ecnu npepgenuTens
He nogkntoudeH, To Kgn = 1). Pabora uukna npoBepku dnara Ne2
nepenonHeHus Talmepa 0 npogorkaeTcsa OO Tex MOp, NoKa OH He
yctaHoButca B 1. MNpu atom komaHga btfss INTCON,2 nponyctut komaHgy
goto xx1 u OyameTr BbinonHeHa 3a 2 M.U. [JaHHOe BpeMs, Kak U Bpems
BbIMONMHEHUST MOCMeaylLwux KoMaHg HeobxoaMMOo y4uuTbiBaTb, Tak Kak
OXuaaHue  MNOBTOPHOrO  MEpPEnofiHeHWst  TarWmepa  NporpaMMon  He
npeaycmoTpeHo. MNMocne Bbixoaa M3 LiKa NPoBEepPKM NPON3BOANTCS OCTAHOBKA
cyeTa mMmnynbcoB. Mpu aTom, Ans nepexoga u3 6aHka B 6aHK M paboThbl C
pernctpom Option_Reg ncnonb3yetcs 2 komaHapbl bsf n ogHa — bef. B cymme
OHU BbINONHATCA 3a 3 M.U. Bbixog u3 MMM npoucxoanT npy BbINOMHEHUN
KoMaHgbl return (3a 2 m.u.). B utore MM PauseTMRO BbinonHsetcsa 3a 4110
M.4. (MKC).
call 2clrf bsf 2mov btfss 2bsf bcf return
2+ 2 +1+2 +2+{Kgen*256}+ 2 + 1 + 2 = 14+{16*256 }=4110 m.L.

PaccmoTpym TekcT nognporpamMmmbl C MPYMEPOM  UCMONb30BaHNSA
Tanmvepa 1. MNocne Bbi3oBa MM PauseTMR1 npousBogutcst obGHyneHune
crapwero (TMR1H) u mnagwero (TMR1L) peructpoB Tanimepa 1. [danee
NpoV3BOANTCS 3anpeT npepbiBaHuii 06HyneHnem peructpa INTCON. Mepen
HayanoMm cuyeTa MMNynbcoB cbpackiBaeTcs B ucxogHoe coctosiHne (B 0) donar
nepenonHeHns tanmepa 1. OH pacnonoxeH B pernctpe cnaros npepbiBaHuii
PIR1 (agpec 0Ch, 1 6aHk, cm. npunoxenue B) nog Homepom Ne O, n moxeT
ObITb CcOpoLLEH (YyCTAHOBMNEH B UCXOOHOE COCTOSHUE) TONbKO NMPOrpaMMHbIM
nytem. 3atem, doopMmpyeTca ABOMYHOE YUCIIO AN HACTpoWku Tarmepa 1 Ha
Tpebyembii pexum paboTbl n konupyetcs B akkymynatop (W). YnpaeneHue
Tanmvepom 1 npomssoamutcs vepes pernctp T1CON [6], B Hero nomeluaeTtcs
paHee cdopmupoBaHHoOe 4ucno. [pu aToM, KOIDPUUMEHT npepgenutens
BblbnpaeTca paBHbiM 8 (6utbl Ned = Ne5 = 1), a cyeTr Tanmep Oymer
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NPOU3BOANTL OT BHYTPEHHErNO MCTOYHMKA UMMYNbCOB, CreayloLmnX ¢ YacToTon
MaLUUHHBIX UukoB (6ut Ne1 = 0). Ons BknodeHuss Tanmmepa 6ut NeO
yctaHaBnuBaetca B 1. Takum obpasom, nocrne 3anucu paHee
cchopmupoBaHHoro yncna B T1CON Tanmep HaunmHaeT cBoto paboTy cornacHo
3ajaHHbIM NapamMeTpam.
®parmeHT Nporpammbl ¢ NPMMEPOM UCMONb30BaHKsA Tanmepa 1:
; KOMaHbl OCHOBHOW NpOrpammbl
call PauseTMR ; Beizos I PauseTMR1
1
; KOMaHObl OCHOBHOW Mporpammel
I'Io,u.nporpamwla dopmmnpoBaHus 3a,qep>|<|<|/| ¢ ncnonb3osaHnem TMR1

PauseTMR clrf TMR1L ; OuncTka MnagLuero permctpa Tanmepa

1
clrf TMR1H ; OumcTKa cTapLiero peructpa taimepa
clrf INTCON ; 3anpeT npepbiBaHUii
clrf PIR1 ; Byt NeO = 0, cbpoc cnara npepbiB. TMR1
moviw  b'00110001 ; Koen. =8, 6utbl 5.4, 6ut 180, 6MTO B 1
movwf T1CON ; Hactponka TMR1, Hayano cyeta umn.
btfss PIR1,0 ; MpoBepka dnara NeO (PIR1) nepen. Tavim.
goto $-1 ; ®dnar Ne 0 = 0, NnoBTOpHbIM aHanus dnara
bcf T1CON,0 ; NeO=1,ocTtaHoBka c4yeTa, Ne0=0(T1CON)
return ; Beixog n3 MM PauseTMR1

MomeHT nepenonHeHus Tawmepa 1 onpegensieTcsas nyTeM MNOCTOSHHON
nposepkn komaHgon btfss PIR1,0 cdnara NeO (nepenonHeHus Tavmepa 1)
pacnonoxeHHoro B peructpe PIR1. lMoka nepenonHeHne He Npou3OLLSo,
AaHHbln hnar paBeH 0, M BbINOMHSIETCA cregyowas komaHga goto $-1.
[elcTBMe gaHHOW KOMaHAbl aHanorM4yHo OECTBMIO KOMaHAbl nepexoda Ha
METKy, TONbKO B [aHHOM Cfydae MeTKka He YykasblBaeTcs, a Mpoucxoaut
nepexo; Ha KOMaHAy pacrofiokeHHylo Ha 1 agpec paHee 4em [aHHad
KOMaHOoa, To ecTb Ha komangy btfss PIR1,0. B MomeHT nepenonHeHus
Tanvepal cootseTcTBYIOWMIA dnar yctaHosuTcd B 1. W komanga btfss PIR1,0
nponycTuT koMaHay goto $-1, umkn nNpoBepku chnara GyaeT 3aBepLueH. Janee,
Npou3BOAMTCA OCTaHOBKA CYyeTa WMMYNbCOB TaWMepoMm, Ans  3Toro
o6Hynsetcs 6ut NeO pernctpa T1CON. B Ml nponssogmtcsa paboTta Tonbko B
OaHke 0, MOCKONbKY BCE PErncTpbl, C COOAEPXMMbIM KOTOPbIX BbIMOSHAKTCA
nencTeusa, HaxoaaTcsa B 6aHke 0.

PacyeT BpemeHHbIx xapaktepuctuk MM PauseTMR1 aHanornuveH
pacyety ansa MM PauseTMRO. OcHOBHOe OTnuuvMe B TOM, 4TO Tanmep 1
LecTHaguaTnpaspsaaHbin, 1 cogepxut aea perncrpa: TMR1L n TMR1H.
MpupalwieHne 4yucrna BO BTOPOM M3 HUX MPOUCXOAMT MPU MEepPEnorHEHUU
nepsoro. [lpeacraBneHHas [ PauseTMR1 o6ecneunt 3agepxky B
524301 m.4.
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call 4clrf 2mov btfss L H bcf return
2 + 4 + 2 +2H{Kpen"256*256} + 1 + 2 =13+{8*256*256}=524301 m.L.

Mpn wncnonb3oBaHWM TanMMepoB, BO3MOXHO MOMAyYUTb  Apyrue
3HaYeHus 3agepkek. ATo JOCTUraeTCs CneayrLmMMm NyTaMu:

- BbIbOp 3HaueHu Kqen NpegaenuTens;

- OpraHuM3auusi UMKINOB, B KOTOPbIX MPOWUCXOAMT  3afaHHOoe
KONMYeCTBO NepenoriHeHnn Tanmepa;

- OAHOKpaTHas WNM MHOroKpaTHas (Ha KakOoM Uuukne cyeta)
npegycraHoBka 3HadeHuWn B peructpe(ax) Ttammepa. [lpu npepycraHoBke
yncna konupytotea B pernctpoel (TMRO, TMR1H, TMR1L) go MomeHTa Havana
cyeTa UMMNYNbCOB M TEM CaMbiM, COKpallasi €MKOCTb perucrpa LaHHOro
Tanmepa.

dakTnyeckun nonyvyeHHble 3HaYeHUs 3afepXek, B MPUBEOEHHbIX
npumepax, Oyger oTnuMyaTbCAa OT pacyeTHbiX Ha 1-3 M.U. B CTOPOHY
yBenumyeHus. JTO CBA3AHO C TeM, 4YTO MNepernosiIHeHWE Talmepa MOXeT
npous3onTn B ntobo MOMEHT UMKNa NpoBepku dnara nepenosiHeHus. A
AaHHbI umkn (komaHapbl btfss n goto) BbinonHaeTca B TedeHue 3 m.u. Ons
TOYHOrO M3MepeHusi BpeMeHn (Ao 1 m.u.) HeobxoOMMO WUCMNONb30BaTb
npepbiBaHUst Mpu nepenonHeHun Tawmepa. Kpome Toro, vcnonb3oBaHue
npepbiBaHUiA  NO3BONSIET OCYLLECTBNATL paboTy TanmepoB B «HOHOBOMY»
pexume, 0OQHOBPEMEHHO C BbIMONTHEHNEM KOMaHA OCHOBHOW nporpamMmmbl. 37O
[OCTUraeTcsl 3a CYeT TOro, YTO M3MEHEHUE COCTOSIHUSI donara nepenorHeHus
duKCUpyeTCca CUCTEMOW NpepbiBaHUW, a He MyTEM BbIMNOMHEHUS UMKNA
NpoBepKM KOMaHaaMu acceMbnepa, kak B paCCMOTPEHHbIX CIyqasix.

3. Mopsigok BeinonHeHUs paboTbl

3.1. CornacHo BapuaHTy BblOepuTe No Tabnuue 3Ha4YeHUs1 3aepPXKm,
HeobxoanMon Kk peanvsauun.

3.2. CocTtaBbTe noanporpaMmy Ha accembrepe, peanuaylLlyo
NporpamMMHyto 3aep3KKY.

3.3. lpuBeguTe pacyeTbl BPEMEHW BbINOMHEHUsI COCTaBMEHHOW
noanporpaMmbl.

3.4. MosTopute NyHKTbI 3.2 1 3.3 OnNA cnyyas opraHu3auun paHee
3a0aHHOM 3adepXKkM C WCNoMb3oBaHWEM annapaTtHbix cpeactB MK —
TanmepoB: ANS YeTHbIX BapuaHToB 3agevricTBoBatb Tanmep 0, AnNa HeYeTHbIX
— Tarimep 1.

Tabnuvua — BapuaHTbl 3agaHus. 3Ha4yeHns 3agepxek.

Bap. Bpemsa |Bap Bpewms Bap. Bpems Bap. Bpewms

124,325 mc | 16 | 426,913 mc | 31 0,612 ¢ 46 978 MKC

N[—

726 MKC 17 534 mc 32 379,24 mc 47 | 99642 mkc
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27,130 mc | 18 | 14,257 mc | 33 78,013 mc_ | 48 44 mc

1,146112c | 19 | 46,273 mc | 34 7632 MKC 49 1,36 ¢

725,140 mc | 20 | 1,101143c | 35 5,463 mc 50 | 425,365 mc

1,174c | 21 | 95474 mc | 36 9,56 mc 51 | 341,258 mc

5413 mc | 22 | 145,734 mc | 37 0,97624 c 52 644,2 mc

2,000104 c | 23 675 mMKC 38 163245 mc_| 53 3645 mkc

513,513 mc | 24 6,431 c 39 9563 mKC 54 | 36,452 mc

474,014 mc | 25 | 31,012 mc | 40 | 246,563 mc | 55 | 904,503 mc

1925 mkc | 26 | 391,415 mc | 41 73,265mc_| 56 | 604,78 mc

— ] — | —
N N I R RISIESES

1,001400 c | 27 | 431,926 mc | 42 1,00012 ¢ 57 | 33,045 mc

13 | 147,456 mc | 28 735 MKC 43 | 624,345 mc | 58 | 1,00455 c

14 | 7,425mc | 29 | 1,040826 c | 44 2345 mc 59 | 376,451 mc

15 | 1,473456 c | 30 | 113,465 mc | 45 | 44561 mkc | 60 | 924,112 mc

4. CopepxaHuve otyeTa

4.1. Uenb paboThl.

4.2. CeegeHusi 0 KOMaHgax accembnepa, ncnornb3yemMbix B paborte.
4.3. OnucaHune nopsgka HaCcTPOWKM TaiMepoB.

4.4. TekcTbl NognporpaMM, 3afatoLLux MHTepBarn BpeMeHM.

4.5. Pac4eT BpeMEHHbIX NapaMeTPOB COCTaBMEHHbIX NOAMNPOrpamm.

5. KoHTponbHble BOMpPOCHI AN NPOBEPKN FOTOBHOCTU CTYAEHTOB K
BbINONHeHUo nabopaTtopHon paboThl.

5.1. Kakne pernctpbl HasbIBalOTCA perucTpaMmu cneumansbHoro
HasHayeHna?

5.2. OnnwmnTe coctaB 1 HasHayeHue permctpa STATUS?

5.3. B 4yem otnuyme paboumx 6utoB oT cnaros? [Nepedncnute
n3BecTHble Bam dnaru.

5.4. OnuwunTe ocobeHHocTn komaHa moviw, movf, movwf?

5.5. Onuwmte komangbl bef, bsf?

5.6. [Insa kakmx Lenen ncnonb3ytotcsa komaHabl decfsz n incfsz B
nporpammax? NpvBegnTe NpMMepbl NCMONb30BaHUSA AaHHbIX KOMaHA,.

6. KoHTponbHble BOoNpockl No utoram naéopatopHon paboTol.

6.1. Onuwute coctaB u HasHadeHune pernctpoB INTCON, PIR1,
Option_Reg?

6.2. nsa yero npegHasHadveHbl pernctpsl TMRO, TMR1H, TMR1L?

6.3. Kakue aencraus BbiNONHAT KoMaHabl btfss n btfsc?

6.4. Kakumun komaHgamm MOXHO 3aMeHUTb komaHay clrf?

6.5. B uem otnnumne komang call n goto?

6.6. OnnwnTe nopsgok paboTel ¢ Tanmepamun?

6.7. Kak paccuntaTb BpEMEHHbIE XapaKTePUCTUKN NOANPorpamMmbl?

6.8. [Ansa yero npegHasHayveH CTEK, onuwmnte ero cTpykTypy?

15




7. INTEPATYPA.

7.1. Cant komnanmm MICROCHIP - www.microchip.ru

7.2. KopabGenbHukoB E.A. PykOBOACTBO MO KOHCTPYMPOBaHWUIO
YCTPONCTB Ha MUKpOKOHTponnepax. 2006. www.ikarab.narod.ru

7.3. Mpeabko M.CnpaBo4Huk no PIC-mukpokoHTponnepam.— M.: MK
Mpecc, 2002.

7.4 Ynbpux B.A. MukpokoHTponnepbl PIC16X7XX. — CI16.: Hayka n
TexHuka, 2002.

7.5. KatueH Cug PIC-mukpokoHTponnepsl. MonHoe pykoBOACTBO. —
M.: Jogaka-XXl, 2010.

7.6. Jluteun A.B. n gp. MeToamdeckune ykasaHusi k nabopaTopHoOW
paboTte «Peructpbl cneumanbHoro HasHadeHus». Poctos-Ha-JoHy: AOTY,
2007.

Pepaktop A.A. NlutBnHoBa

JIP N 020639 o1 26.04.96. BHabop . .11. Brnewats . .11.
Odcet. O6vem 1.00 ycn.n.n., yd. - n3g.n. ®opmat 60x80/16
Bymara tun N3. 3aka3s N . Tupax . LleHa

W3patenbckun ueHtp ArTY
Agpec yHuBepcuTeTa 1 nonurpaduyeckoro NpeanpuaTms:
344010, PoctoB-Ha-[oHy, nn. larapuHa, 1
MPUNOXEHWE A
Pernctp INTCON (agpec 0Bh)

GIE | PEIE | TOIE | INTE | RBIE | TOIF [ INTF | RBIF |

7 6 5 4 3 2 1 But 0

but 7 GIE - TnobanbHoe pa3pelleHne NpepbiBaHNA
1= paspeLleHbl BCe HEMacKMpPOBaHHbIE NPEPbIBAHUS
0= BCE NpepbiBaHNs 3anpeLueHbl

But 6 PEIE - PaspelueHve npepbiBaHui OT NnepudepuinHbIX Mogynen
1= paspeLleHbl BCE  HEMaCKUpOBaHHble  MpepbiBaHUSA

nepndepunHbIX Moayrnen

0= npepbiBaHNs OT NepudepunHbIX MOAYNen 3anpeLueHbl

but 5 TOIE — PaspelweHure npepbiBaHus no nepenosiHeHuio TMRO

=  npepblBaHe paspeLleHo
= npepbiBaHue 3anpeLieHo
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but 4

but 3

but 2

But 1

But 0

— PaspelueHune BHelwHero npepbiBaHus INT
npepbiBaHNe paspeLleHo
npepbiBaHye 3anpeLueHo

— PaspelleHve npepbiBaHMA MO U3MEHEHUIO CUrHana Ha
Bxogax RB7:RB4 PORTB
npepbiBaHne pa3peLleHo
npepbiBaHNe 3anpeLleHo

— ®nar npepbiBaHusa no nepenonHeHnio TMRO

npousowrno  nepenonHeHe  TMRO  (cbpacbiBaetcs
nporpaMmmMHo)

nepenonHeHns TMRO He 6bino

— ®nar BHewwHero npepbiBaHns INT

BbINOSTHEHO YCMIOBME BHELLHEro MpepbiBaHWA Ha BblBOAE
RBO/INT

BHELLHero npepbiBaHus He BbINo

— ®nar npepbiBaHNs MO M3MEHEHMIO YPOBHS CUrHana Ha
Bxogax RB4:RB7 PORTB

3ahMKCMPOBAHO M3MEHEHWNE YPOBHSI CUrHama Ha OgHOM
n3 Bxonoe RB7:RB4 (cbpackiBaeTcs nporpammHo)

He ObINO M3MEHEHMS YPOBHHA CWUrHama HU Ha OOHOM U3
BxogoB RB7:RB4

NMPUNOXEHWE B

Pernctp PIR1 (agpec 0Ch)

[ EEIF | cMIF | RCIF | TXIF | - | CCP1IF | TMR2IF | TMR1IF

7

6

5 4 3 2 1 But 0

but 7

but 6

but 5

EEIF — ®nar npepbiBaHUA MO OKOHYaHWIO 3anvucu B

EEPROM gaHHbIx

3anncb B EEPROM JaHHbIX 3aBepLueHa
(cbpacbiBaeTCcq NpOrpaMmMHo)

3annce B EEPROM pgaHHbIX He 3aBeplueHa unu He
Oblna HavaTa

— dnar npepbIBaHKs OT KOMMNapPaTOPOB
N3MEHMIOCh COCTOsIHME BbiBOA4A KOMMNapaTopa
COCTOSIHME BbIBOAA KOMMapaTopa He M3MEHSINOCh

— ®nar npepbiBaHua OT NnpueMHuka USART

6ydep npuemHmka USART nonoH
6ydep npuemHuka USART nycT
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but 4 TXIF — ®nar npepbiBaHua oT nepegatymka USART
= O6ydep nepepatumka USART nyct
= O6ydep nepepatumka USART nonoH

But 3 He peanun3oBaH: YutaeTtcs kak '0'
but 2 CCP1IF - ®nar npepbiBaHusa ot moayns CCP1
Pexum 1= BbINONHEH 3axBaT 3HayeHus TMR1 (cOGpacbiBaeTcs
nporpaMMHo)
3axBaTta 0= 3axBaTa 3HaveHms TMR1 He npoucxoanno
Pexum 1= 3HadyeHne TMR1 gocturno ykasaHHOro B perucrpax
CCPR1H:CCPR1L(c6pacbiBaeTcsa nporpaMMHO)
CpaBHeHU 0= 3Hayenne TMR1 He pgocTMrno ykasaHHoro B
b2 peructpax CCPR1H:CCPR1L
Pexum WM He ncnonbayetcs
but 1 TMR2IF  — ®nar npepbiBaHus no nepenonHeHnio TMR2
1= npousowrno nepenonHeHne TMR2 (cGpacbiBaeTcs
nporpamMmmMHo)
0= nepenonHexHuss TMR2 He 6bino
But 0 TMR1IF  — ®nar npepbiBaHus no nepenonHeHnio TMR1
1= npowusoLwno nepenonHeHne TMR1 (copacbiBaeTcs
nporpaMMHo)
0= nepenonHexHuss TMR1 He 6bino
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