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11.1 BeedeHue

TMRO - Tarimep/cHeTumK, UMeeT criegyoLmne 0COOEHHOCTU:
e 8-paspsaHbiit TaiMep/CYeTUNK;
*  BO3MOXHOCTb YTE€HMSA 1 3aM1CK TEKYLLEro 3Ha4eHUs CHeTUMKa;
*  8-pa3psiaHbIn NporpaMmmupyembli npegaenvTens;
*  BHYTPEHHWI WU BHELUHWI MCTOYHWK TAaKTOBOrO CUrHana;
*  BblIOOpP aKTMBHOIO (PpPOHTa BHELLHEro TaKTOBOro curHana
*  npepbiBaHWA Npu nepenonHeHun (nepexop ot FFh k 00h).

MpumeyaHue. Ecnu npeasaputensHbii genutens BktoveH nepeg WDT, To koadhduUmMeHT AeneHns TakToBOro curHana
ana TMRO paseH 1:1.

Bnok cxema mogynsa TMRO nokasaHa Ha pucyHke 11-1.

Puc. 11-1 bnok cxema Tavimepa TMRO

LLinHa paHHbIX
Fosc/4 ——— 0
RA4/TOCKI PSout @ 8
1 CUHXPOHU3.
D 1 C BHYTPEHHUM TMRO
TaKTOBbIM
MporpamMmup. 0] curHanom |PSout
TOSE npeAnenuTens (3apepx«a 2 TakTa)
YcTaHoBUTL
ots PS2:PS0O PSA ¢nar TOIF
Mpumevanus:

1. Bwutel ynpaBnenua TOCS, TOSE, PS2, PS1, PS0, PSA pacnonoxeHbl B peructpe OPTION_REG.
2. Cxewmy BknioyeHuns npegaenutens nepeg WDT cmoTpute Ha pucyHke 11-6.
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11.2 Ynpaesensarowuu peacucmp

Peructp OPTION_REG pgoctyneH Ans YTEHUs 1 3anncu, COAEepXnUT OuThbl ynpaBneHus:
e [peaBaputenbHbim genutenem TMRO/WDT;
e AKTMBHbIM (hpOHTOM BHellHero npepbiBaHns RBO/INT;
* [oataruearowmmm peanctopamm Ha Bxogax PORTB.

MpumeyaHue. Ecnu npeasaputensHbii genutens BktoveH nepeg WDT, To koadhduUmMeHT AeneHns TakToBOro curHana
ana TMRO paseH 1:1.

Peructp OPTION_REG

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
| -RBPU" JINTEDG] T0CS | TOSE | PSA | PS2 | PS1 | PSO0O | | R-ureHuebuta
But 7 But 0 W — 3anuck buta
U — He peanu3oBaHo,
ynTaetcs kak 0
—n — 3HavyeHue nocne POR
—X — HEN3BEeCTHoEe
3HaveHne nocne POR

1
out 7: -RBPU™: BkrioueHne noAaTAarMBaloLLmx peanctopos Ha Bxogax PORTB
1 = noATArMBaKoLLME Pe3NCTOPbI OTKMHOYEHbI
0 = noaTsrMBatoLne pe3ncTopbl BKIHOYEHbI

6uT 6: INTEDG: BbiGop akTMBHOro (hpoHTa CurHana Ha BXOAe BHeLUHero npepbiBaHus INT
1 = npepbiBaHWA NO nepeaHemy (PpoHTY curHana
0 = npepbiBaHWA MO 3aaHEMY (OPOHTY CUrHana

out 5: TOCS: Bbibop TaktoBoro curHana anss TMRO
1 = BHELWHWI TakToBbI curHan ¢ BbiBoga TOCKI
0 = BHyTpeHHU TakToBbI curHan CLKOUT

6uT 4: TOSE: Beibop dpoHTa npupalleHms TMRO npu BHELIHEM TakTOBOM cuUrHane

1 = npupatlieHune no 3agHemy POHTY curHana (C BbICOKOro K HU3KoMy ypoBHI0) Ha BbiBoge TOCKI

0 = npupalleHne no nepegHeMy POHTY curHana (C HA3KOro K BbICOKOMY YpoBHI0) Ha BbiBoge TOCKI
out 3: PSA: Bbibop BKtoueHUs npegaenvrtens

1 = npepgenutens BkntoyeH nepeg WDT

0 = npepgenutens BknoyeH nepeg TMRO
6uThbl 2-0: PS2: PS0: YcTtaHoBka koadpmumneHTa aenexHus npegaenvtens

3HayeHne Ona TMRO Ona WDT

000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

MpumeyaHue 1. B HekoTOpbIX MUKPOKOHTpommepax 3ToT 6ut obosHavaeTcs kak -GPPU. Ecrnn MWKpOKOHTpommnep
cogepxuT 6ut -RBPU, To nogTarMBatowme pesnctopbl nogkntodeHsl kK PORTB. Ecnv MukpokoHTponnep cogepxut 6ut -GPPU,
TO NoATArMBaloLME pe3ncTopbl nogknoYveHbl k GPIO.
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11.3 Paboma matumepa TMRO

Korga 6ut TOCS c6poweH B ‘0’ (OPTION_REG<5>), TMRO paboTaeT OT BHyTpPEHHEro TakToBoro curHana. NpupaweHve
cuetunka TMRO npoucxoouT B Kaxaom MalMHHOM uukne (ecnv npepgenutens oTkntoyeH). MNMocne 3anucu B TMRO
npvpalleHme cYeTyMKa 3anpelleHo [aBa cregylowmx uukna (cM. pucyHkn 11-2 n 11-3). TlMonb3oBaTenb [OMMKEH
CKOPPEKTUPOBATL 3Ty 3a4epPXKKy Nepes 3anucbio HoBOro 3HadveHus B TMRO.

Ecnn 6ut TOCS yctaHoBneH B ‘1" (OPTION_REG<5>), TMRO paGoTaeT OT BHELUHErO MCTOYHMKA TAKTOBOrO CMrHarna Ha
Bxoge TOCKI. AKTMBHbIN (POHT BHELIHErO TaKTOBOro curHana Bblbupaetcs ©Outom TOSE (OPTION_REG<4>)
(TOSE=0 - akTUBHbIM ABRISieTCA NepeHuii poHT curHana). Pabota moayns TMRO ¢ BHELLHMM MCTOYHMKOM TaKTOBOTO CUrHana
OypneT paccmoTpeHa B pasgerne 11.5.

Mpepoenutens MoxeT 6bITb BkNodeH nepeg WDT mnn TMRO, B 3aBMCMMOCTM OT cocTosiHMA 6uta PSA B permctpe
OPTION_REG<3>. Ecnn 6ut PSA cbpoweH B ‘0’, To npepaenutens BktoveH neped TMRO. Henb3sa npountath nnu 3anvcatb
HOBOe 3HayeHue B npegaenutens. Koraa npeagenvtens BkntodeH nepen TMRO, MoxHO BbiGpaTh ero koadhumumeHT genennst
1:2, 1:4,...,1:256. NMogpob6Hoe onuncaHne paboTbl C NpegaenMTenem cMoTpute B pasgene 11.6.

Jlio6as sanucb B pernctp TMRO Bbi3oBeT 3anpelleHve npupaweHms Taimepa TMRO B TeueHve AByX cregyoLimx
MaLUUHHBIX UMknoB (2Tcy). T.e. nocne 3anucu HoBoro 3HadeHus B TMRO Tanmep He MHKPEMEHTUPYETCH noka He onpeaerneHo,
41O 3-A KOMaH4a He LMKNMYeckn nosTopstoLwascs (cM. pucyHok 11-2). Ecnu npepgpnenutens sknioveH nepeg TMRO, To 3anuck B
pernctp TMRO Bbi3oBeT HemeaneHHoe mameHeHve TMRO u cbpoc npepgenutens. lNpupawenne TMRO v npepgenuTens
3anpeLeHo B Te4eHne 2-X MalnHHbIX LuknoB (2Tcy), nocne 3anucu B TMRO. Hanpumep, ecnu koadduumeHT npegaenvrens
paBeH 2, To nocne onepauun 3anvcu B permctp TMRO npupalleHue Taimepa He OyaeT npoucxoautb B TeHeHUe 4 LIMKNoB Ang
TMRO (cm. pucyHok 11-3). Nanee Tanmep pabotaeT B HOpMansHOM pexume.

Puc. 11-2 BpemeHHasa guarpamma pabotel TMRO OT BHYTPEHHEro NCTOYHMKA TakTOBOrO curHana
(NpepaenuTene BbIKITKYEH)

PC .Q1|02|03|Q4 Q1|qz|a3| a4, Q1|02|Q3|Q4 o1|02|03|o4 Q1|Q2|q3| a4, Q1|Qz|03|o4 o1|02|03|04 a1|az|a3| a4,
CHeTMMK ! 1
KoMaHa ( PCT ¥ PC X P or o PCE ¥ PCE ) PCi6 )

1 1 1 1 1 1 1 1 1

Boifopka ' ' MOVWF TMRO ' MOVF TMROW ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMROW * '

"HchyKLl“M 1 1 1 1 1 1 1 1 1
TMRO _T0 X IO T X _NTO : SCONTOR (L NT02 X
aﬂgﬁw ' ' ! 3anucs B TMRO . Urenme s TMRO . YteHne 3 TMRO |Yrenue ua TMRO  Urenne us TMRO !YTeHue ua TMRO !

aHaueHus NTO  sHauenus NTO sHaueHnsi NTO  sHadenns NTO+1 3HaueHna NTO+2 |

Puc. 11-3 BpemeHHas anarpamma pabotel TMRO OT BHYTPEHHEro NCTOYHMKA TaKTOBOro curHana (npeggenutenem 1:2)

PC Q1 |02|Q3|Q4 a1|az|a3| a4, Q1|Q2|03|Q4 Q1|Q2|Q3|Q4 Q1| az2|Q3|Qs, Q1|Q2|Q3|Q4 Q1|Qz|a3| Q4 Q1] Q23| Q4.
CHeTUMK , !
komaHg ( PC-1 ! PC )( PC+1 l PC+2 l PC+3 X PC+4 6 PC+5 X PC+6 )
BuiGopka ! ' MOVWF TMRO ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' !

MHchyKu“M 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
TMRO LT0 T X : NTO : W RO 3
BeinonHexue 1 ' ! 3anucs B TMRO 'Yrenne s TMRO | HreHue us TMRO 'Yrenue uz TMRO ! UteHne us TMRO ' Yrenne ns TMRO !
MHCTPYKLIAW aHavenns NTO ~ 3Hauennsi NTO ' sHauenusi NTO ' sHauenna NTO 'sHavenus NTO+1 '
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11.4 NpepbieaHusi om TMRO

MpepbiBaHma ot TMRO BO3HMKAKOT MpU NEPENONHEHMN CYETYMKa, T.e. Npu nepexoae ero 3HadveHmsa ot FFh k 00h. Mpwn
BO3HVMKHOBEHWM npepbiBaHnA ycTaHaBnuBaetca B ‘17 6ut TOIF (INTCON<2>). Camo npepbiBaHne MoxeT 6ObiTb
paspeLueHo/3anpelleHo yctaHoBkon/copocom 6uta TOIE B peructpe INTCON<S5>. onar npepbiBaHua oT TMRO
TOIF (INTCON<2>) gomxeH bbiTb cOpolueH B nognporpamme obpaboTkm npepbiBaHuin. B SLEEP pexvnme MUKpOKOHTponnepa
Moayne TMRO BbIKMOYEH M HE MOXET reHepuposaTb npepbiBaHuA. Ha pucyHke 11-4 nokasaHa BpemeHHas guarpamma
BO3HMKHOBEHNS npepbiBaHns oT TMRO.

Puc. 11-4 BpemeHHas gnarpamma npepbisaHusa or TMRO

;a1 a2l Q3| a1| Q2| a3+ Q1| a2| 3| s 1| Q2| 3| Qs 1| Q2| Q3| Q4

0OSC1 y [ 1 1 1 1

1 1 1 1 1 1 1

clkout@®, /T \____ [\ /N [\

TMRO : FEh X ____FFn X__~_ooh X—_oin X oen X

l C D l I l l

TOIF - *® Ly L - - - -

(INTCON<2>) ¢ : . : : : :

GIE ! N ! ; ; ;

(INTCON<75) ! '+ Bpems nepexopa Ha \ 1 L 1

HOTOK E ' : 06paboTky NpepbiBaHuit : : ._E E

WHCTPYKLWA . ' ] ] 1 ! ]

PC { PC W PC +1 W PC +1 W 0004h X 0005h '

B|,|60p|(a : : : : : :

vmc‘rpyxuum{ ! Inst (PC) ! Inst (PC+1) ! : Inst (0004h) : Inst (0005h) :

Bb'"OHHeH"e{ : Inst (PC-1) : Inst (PC) . Mycroi umkn : Mycroi umcn Inst (0004h) :
MHCTPYKLMM . . . .

Mpumevanus:

1. Tposepka ycTaHoBneHHoro dnara TOIF BeinonHAeTCS B kaxaoMm uukne Ha takte Q1.
2. Bpems nepexoga Ha 06paboTky npepbiBaHus 3Tcy, rae Tcy — MALLUHHBIA LK.
3. CLKOUT pgoctyneH Tonbko B RC pexxume TakToBOro reHepaTopa.
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11.5 Ucnonb3o08aHue eHeWHe20 UCMOYHUKa makKmoeo20 cu2Hana onsa TMRO

Mpun ncnonb3oBaHMM BHeLWHero TaktoBoro curHana angd TMRO HeoGxoAMMoO yunTbiBaTb HeKoTopble AeTanun paboThbl
TanMepa. AKTMBHbI (PPOHT BHELUHEro TaKTOBOrO CUrHama CUMHXPOHM3UPYEeTCA C BHYTPEHHEW TakKTOBOM 4acTOTON
MukpokoHTposnepa (Fosc), M3-3a Yero Bo3HMKaeT 3a4epKka OT NOMy4YeHnss akTMBHOro opoHTa curHana o npupatwernus TMRO.

11.5.1 CMHXpOHM3aLMA BHELLHEro curHana

Ecnn npepaenvTenb He UCMONb3YETCsl, BHELLUHUIA TaKTOBBIN CUIHaN MOCTYMaeT HenocpeACTBEHHO Ha CUHXPOHM3ATop.
CuHxpoHuszaumsi TOCKI ¢ TakoBbIM CUTHaNoM MUKPOKOHTpONNEpa YCMOXHSETCS M3-3a Onpoca BbIXxoA4a CUMHXpOHM3aTopa B
MaLLuHHbIEe uuknbl Q2 n Q4 (cm. pyucyHok 11-5). MoaTomy ANUTENBHOCTL BLICOKOTO UMW HU3KOTO JTOTMYECKOrO YPOBHS BHELLIHETO
curHana pomkHa O6biTb He meHbwe 2Tosc (Mmoc Hebonblas 3agepxkka BHyTpeHHen RC uenu 20HC). JononHWTEnbHyo
WH(OpMaLuo CMOTpUTe B pasaene "dnekTpuyeckue xapakrepuctuku" (napameTpsbl 40, 41, 42).

Ecnn npeppenutens BknoyeH nepeg TMRO, To Ha BXo4 CMHXpPOHM3aTopa MOCTyNaeT CuUrHam € acUHXPOHHOro
npepnenutens. MNepuog curHana TOCKI gormkeH 6biTb He MeHee 4Tosc (NNoc Hebonbluasa 3agepxka BHyTpeHHen RC uenu
40Hc) peneHHoe Ha koadbduumeHT npepaenutens. JononHutenbHoe TpeboBaHWE: BbICOKUA U HWU3KWMIA JNIOTMYECKUIA YPOBEHb
BHELUHEro curHana p[omkeH ObiTb He MeHee 10HC. CmoTpuTte napameTpbl 40, 41 u 42 B pasgene "OnekTpuyeckue
XapaKTepucTukn".

11.5.2 3apepxka npupaweHma TMRO

Mockonbky curHanm C BbIXogda MpeadenuTenss  CUHXPOHWU3UPYETCA C  BHYTPEHHUM  TaKTOBbIM  CUrHaNom
MUKPOKOHTpOMnepa, BO3HMKAeT 3agepxka OT MONyYeHuss axkTuBHoro poHTa curHana f[o npupaweHus TMRO
(cm. pucyHok 11-5).

Puc. 11-5 BpemeHHasa guarpamma pabotel TMRO ¢ BHELLUHMM MCTOYHWKOM TaKTOBOrO CUrHana

Q11 Q21 Q31 Q4 Q11 Q21 Q31 Q4 [Q1] Q21 Q31 Q4 | Q1] Q2] Q3| Q4

BHeLUHWA TaKTOBLIA CUrHan ?3&5#53%

nnn Bbixod npeaaenurens (2) [ U [\ mmnyrnec

]

A

—_—
—
=
—

BHeluHWi TakToBbIi curHan/ | (3}
BLIXOZ NpepaenuTens — ]

nocne BbIGOPKU :
MpupaweHne TMRO (Q4) |
TMRO T0 X T0 +1 X T0+2
MpymevaHus:

1. 3apgepxkka OT aKTMBHOro (OpoHTa TaKTOBOro curHana ao npupaweHus TMRO ot 3Tosc Ao 7Tosc.
CnepoBaTenbHO, MakcMManbHasi owwubka u3MepeHust WHTepBana Mexay ABYMSI akKTUBHbIMU
dpoHTamMm TakToBOro curHana +4Tosc.

Ecnu npepaennTtens BbIKMOYEH, HA BXOA, CUHXPOHM3AaTOpa NOCTynaeT BHELUHWUIA TaKTOBbIN CUrHar.
CTtpenkamu ykasaHbl TOYKU BbIGOPKU YPOBHA cuUrHana.

wn
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11.6 peddenumenn

8-pa3psagHbI cyeTymk moxeT paboTtatb kak npegaenutens TMRO wvnu BeixogHon genutens WDT (cm. pucyHok 11-6).
[nsa npocToThl ONMcaHna 3TOT cYeTYMK Beerga Oyaem HasbiBaTh "npegaenutens”. Vicnonb3oBaHune npegaenutens npeg TMRO
o3HayvaeTt, uto WDT paboTtaeT 6e3 npeaaenutens, n Hao6opoT.

MpumeyaHue. CyluecTByeT TOMLKO OAWH NPeaaenuTernb, KOTopbIi MOXeT ObiTk BkntoveH neped TMRO nnn WDT.

KoacbdumumeHT aenenna npegaenutens onpegensetca 6utamm PSA n PS2:PS0 (OPTION_REG<3:0>).

Ecnn npeppenutens BkntoveH nepeg TMRO, nwobble komaHgpl 3anmcu B TMRO (Hanpumep, CLRF TMRO;
MOVWF TMRO; BSF TMRO,x u T1.4.) cbpacbiBaoT npegnenutens. Korga npepgenutens nogkntodeH k WDT, komaHga
CLRWDT c6pocuTt npegaoenutens Bmecte ¢ WDT. MpegaenvTtens Takke odmaeTcst npyu cbpoce MUKPOKOHTposnepa.

Puc. 11-6 CTpyKTypHas cxema npegaenvrenst

CLKOUT (=Fosc/4)
L y % 5

0 ’l‘J" 1
TOCKI M
D—_I X 0 U > SYNC TMRO |
X 2 TakTta
TOSE T ?
TOCS PSA YcTaHoBUTL
¢nar TOIF
0 . 8-paspsaHblit
o npeggenvrers

xXc=

8

WDT

8-to-TMUX [¢—— PS0 - PS2

Lk

N —p

BknioyeHve
WDT MUX |«—— PSA
MepenonHexHve
WDT

Mpumeyanue. butsl ynpaesnexHusa TOCS, TOSE, PS2, PS1, PS0, PSA pacnonoxeHbl B pernctpe OPTION_REG.

WWW.MICROCHIP.RU — nocTtaBku 1 Texnogaepxka Ha pyCCKOM 5i3blKe 9
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11.6.1 MepeknioyeHue npepaenuTens

I'IepeKqueHme npengenuTend BbINOJTHAETCA NporpaMmMHbIM crnocobom, T.e. nepekniyeHne MOXHO caenaTtb BO BpeMA
BbIMOJIHEHNA NPOrpamMmmbl.

MpumeyaHue. [Ons npegoTBpalleHUs cryYaHoro cbpoca MUKPOKOHTpomsfepa CrefdyeT BbIMOSHATL MEPEKoYeHre
npepaenutensa ot TMRO k WDT kak nokasaHo B npumepe 11-1, gaxe ecnu WDT BbIKtOYEH.

B npumepe 11-1 nepeas uyactb uameHeHusi pernctpa OPTION_REG He pomkHa BbIMOMHATLCS, €CRK XKenaemblit
KoadpumumneHT npengenutens oTnuyHbI oT 1:1. Ecnu TpebyeTca HacTpoiika koadpduumeHTa npeggenutens 1:1, 1o
Heo6XoaMMO YCTaHOBUTb MPOMEXYTOYHOE 3HayeHue koadduuueHTa (oTnmyHoe ot 1:1), a 3aTeM yCcTaHOBUTb KOI(ULMEHT
npeagenutens 1:1 B nocnegHen yactu nameHenns OPTION_REG.

MepekntoyeHune npegaenutensa ot WDT k TMRO cmoTpuTe B npumepe 11-2.

Mpumep 11-1 MNepekntodeHus npegaenutens ot TMRO k WDT

1) BSF STATUS, RPO ; BaHk 1

2) MOVLW b' xx0x0xxx' ; BblGpaTb UCTOYHUK TAKTOBOro curHana u
3) MOVWF OPTI ON_REG ; KOadhpuUMEHT npeaaenuTens, oTNUYHbIN oT 1:1
4) BCF STATUS, RPO ; BaHk 0

5) CLRF TMRO ; Copocutb TMRO 1 npeanenutens

6) BSF STATUS, RP1 ; BaHk 1

7) MOVLW b' XXXX1IXXX' ; BkntounTtb npepaenutens nepeg WDT,

8) MOVWF OPTI ON_REG ; HO He BbIbUpaTb KO3 PULMEHT aeneHus
9) CLRWDT ; Copocutb WDT u npepaenutens

10) MOVLW b' XXxXX1Ixxx' ; BeibpaTb HOBOE 3HayveHue koadduumeHTa
11) MOVW\F COPTI ON_REG ; npepaenuTens

12) BCF STATUS, RPO ; Bank 0

Mpumevanus k npumepy. Ecnu xenaemoe 3HaveHve koadduruneHTa genenmsa otnnyHoe ot 1:1, To cTpokn 2 n 3 B TeKCT
nporpaMmMbl He AOSKHbI BKM4YaTbca. Ecnu Tpebyetca HacTpomka koadbduumeHta npeggenutens 1:1, 10 Heobxoammo
YCTaHOBUTb NMPOMEXYTOYHOE 3HaYeHne koaddurumeHTa (oTnnyHoe ot 1:1) B cTpokax 2 n 3, a 3aTeM YCTaHOBUTb KOS(DULNEHT
npepgenutens 1:1 B ctpokax 10 n 11.

Mpumep 11-2 MNepekniovenns npegaenutens ot WDT k TMRO

CLRVWDT ; Copocute WDT u npepgaenutens

BSF STATUS, RPO ; BaHk 1

MOVLW b’ Xxxxx0xxx’ ; Bkmtountb npepaoenutens nepeg TMRO un

MOVWF OPTI ON_REG ; BblOpaTb HOBOE 3Ha4YeHne koadprumeHTa geneHns
BCF STSTUS, RPO ; Bank 0
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11.6.2 UHnumanunsauus

B npumepe 11-3 nokasaHa uHuuymanusaums TMRO ¢ BHYTPEHHMM MCTOYHUKOM TakKTOBOrO curHana, a B npumepe 11-4
npeactasnera nHuumanusaums TMRO ¢ BHELHMM NCTOYHMKOM TaKTOBOMO CUrHana.

IMpumep 11-3 Unnumanuzaumns TMRO (BHYTPEHHUI NCTOYHWUK TaKTOBOIO CUrHana)

CLRF TMRO ; Copoc TMRO

CLRF | NTCON ; BbikntounTb npepbiBaHus n cbpocutb TOIF

BSF STATUS, RPO ; BaHk 1

MOVLW 0OxC3 ; BeikntounTb noaTsarmeatowme peanctopbl Ha PORTB,
MOWWFF  OPTI ON_REG ; MpepbiBaHns No nepeaHeMy OpoHTy curHana Ha RBO

; TMRO uHKpeMeHTMpyeTCca OT BHYTPEHHErO TaKTOBOrO curHana
; npeggoenutens 1:16.

BCF STATUS, RPO ; BaHk O
A BSF I NTCON, TOI E ; PaspewwmnTb npepbiBaHns ot TMRO
;R BSF I NTCON, G E ; PaspelumnTb BCe npepbiBaHNA

; Ecnn npepbiBaHnst ot TMRO BbIKNOYEHbI, TO BbINOMHANTE NPOBEPKY OUTa NnepenonHeHus.
TO OVFL_ WAI T
BTFSS | NTCON, TOIF

GOTO TO_OVFL_WAIT
; Mpownsowno nepenonHeHne TMRO

Mpumep 11-4 Nununanmsauna TMRO (BHELUHMIA UICTOYHUK TAKTOBOrO CuUrHana)

CLRF TWMRO ; Copoc TMRO

CLRF | NTCON ; BbikntounTb npepbiBaHus n cbpocutb TOIF

BSF STATUS, RPO ; BaHk 1

MOVLW 0x37 ; BkntounTtb nogTtarneatoLme pesvctopbl Ha PORTB,
MOWWFF  OPTI ON_REG ; MpepbIBaHns No 3agHemy poHTy curHana Ha RBO

; TMRO uHKpeMeHTMpyeTCs OT BHELUHEro TakTOBOro curHana
; npepaenuTtens 1:256.

BCF STATUS, RPO ; Bank O
i BSF I NTCON, TOI E ; PaspewwmnTb npepbiBaHns ot TMRO
e BSF I NTCON, G E ; PaspelunTb BCe npepbiBaHNA

; Ecnu npepbiBaHns ot TMRO BbIkntoYeHb!, TO BbINOMHANTE NPOBEPKY OuTa nepenonHeHus.
TO OVFL WAI T
BTFSS | NTCON, TOIF

GOTO  TO_OVFL_WAI'T
; Mpownsowno nepenonHeHne TMRO
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11.7 OmeemsbI Ha Yacmo 3adasaemMbie 80rMpPOChI

Ecnun Bbl He HalngeTe oTBeTa Ha Baw Bonpoc B 3TOM rmaBe pasgena, 3agante ero, HanMcas Ham MUCbMO MO agpecy
support@microchip.ru.

Bonpoc 1: B moeln nporpamMme BbINOMHAETCA OTCYET BPEMEHM, HO 4acbl paboTaloT HE TOYHO WNM BOBCE TEPSIOT
3HayeHne BpeEMEHMW.

Omeem 1:

Ecnu Bbl BeinonHseTe npoBepky nepenonHenus TMRO crnegytowem obpasom:

wai t MOVF  TMRO, W ; Mepecbinka TMRO B W
BTFSS STATUS, Z ; MpoBepka Ha Hynb.
; Ecnu Hynb, TO 3aBepunTb LUK,
GOTO wait ; MHa4ye npogomkate oxugatb nepenonHeHms TMRO

Bo3MoXHbI Ba BapraHTa NoTepyu TOYHOCTM YacoB:

1. Ecnu npupaweHne TMRO BbINONHAETCA OT BHYTPEHHErO UMW BHELLHEro MCTOYHWKA TakTOBOrO CUrHana, umeroLlmmn
O0CTaTOYHO BbICOKYHO YacCTOTy, NepenorniHeHne TaMepa MOXeT NMPOU3oUTU B TeYeHMn ABYX uunknoB komaHabl GOTO. B atom
cnyyae Heobxoammo wucnone3osatb npeggenutens neped TMRO wnu npoepky Ha nepenonHeHne TMRO BbIMONHATH MO
Apyromy:

wai t MOVLW 03
SUBW TMRO, W
BTFSS STATUS, Z
GOTO  wai t

2. Npwu 3anmcn TMRO cneaytolme ABa UMKNa KOMaH4 TaliMep He MHKpeMeHTupyeTcda. Yacto HeobxoamMmo oTcuuTaTth
onpedeneHHbln MHTepBan BpemeHun, Hanpumep, gecatudHoe umcno 100. Bbl 3anucbiBaete B TMRO 3HaveHne 156
(256 - 100 = 156). N3-3a ToOro, 4YTO B TEYeHUE ABYX MaLUMHHbIX UMKNOB npupaweHne TMRO He npowvcxoauT, Bbl AOMmKHbI
3anucaTb 3HayeHue 158 (Npu BHyTpeHHEM TakTOBOM curHane v koadduuueHTe genexus 1:1).
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11.8 [JlononHumenweHas iumepamypa

JononHutensHaa nutepatypa W NpuMepbl MPUMEHEHWS, CBSA3aHHble C 3TUM pasfenoMm AokymeHtauuw. [Npumepsl
NPUMEHEHNss He MOryT MCMONb30BaTbCA ONA BCEX MUKPOKOHTponnepoB cpegHero cemencrtsa (PIC16CXXX). Kak npasuno
npumepbl MPVMEHEHUs HanucaHbl AN KOHKPETHOW rpymnbl  MWKPOKOHTPOSNEPOB, HO MNPUHUMUMbLI  NPUMEPOB  MOTyT
MCMofb30BaTbCs, CAeNaB He3Ha4YMTeNbHblE M3MEHEHMS (C Y4EeTOM CyLLECTBYIOLLMX OrPaHNYEHWI).

[okymeHTbI, cBsidaHHble ¢ Tanmepom TMRO B MmukpokoHTpornnepax PICmicro MCU:
[okymeHT Homep

Frequency Counter Using PIC16C5X AN592
Yactotomep Ha PIC16C5X

A Clock Design using the PIC16C54 for LED Display and Switch Inputs AN590
MpoekT yacos Ha PIC16C54 co cBeTOANOAHBIM MHAMKATOPOM U KHOMKaMW yrpaBreHus
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OO0 «Mukpo-Huny» nocTaBnseT NOMHyo
HOMEHKNAaTYypy KOMMIEKTYIOLWMX PUPMBbI
Microchip Technology Inc
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