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1. HEJIb PABOTBI



N3yuyenue peructpoB crnenuraibHoro HazHayeHus (PCH) MukpokoHTposuiepa
(MK) PIC16F628A. IIpunoOpereHre MpakTUUECKUX HABBIKOB IO YIIPaBICHUIO pado-
toit MK nytem koHpurypuposanust PCH.

2. KPATKHUE CBEJAEHUA 13 TEOPUA

Peructpsl cnenumansnoro Haznayenusi (PCH) — ato cnenmanbHO 3ape3epBUPO-
BaHHbIE STYCHKU MaMATH ¢ PUKCUPOBAHHBIMU aJ[pECaMu U UMEHaMU, oOpaIiasich K Ko-
TOPBIM MOKHO HacTpaumBaTh pexxumbl padbotel MK u ero monyneii. Co6CcTBEHHO, BCe
ynpasieare MK cBoAUTCS K MBMEHEHHIO COCTOSIHUA Te€X WK UHbIX 0uToB B PCH.

PCH MK PIC16F628A pacnonoxens! B 0,1,2,3 6ankax mamaru (cM. Ilpuio-
xenue b) mo angpecam O0H — 20H, 80H — 9FH, 100H — 110H, 180H — 190H. 3akpa-
IICHHBIE YYaCTKM MaMsITH JaHHBIX He peanu3oBaHbl. Yacts PCH mpexacraBieHbl BO
BCcEeX 0aHKaxX, MEHSTh UX COJIEPKUMOE MOXKHO, HAXOJSICh B JIIOOOM OaHKe, MpHU 3TOM
UX 3Ha4eHHE OTOOpakaeTcsi U BO BCEX OCTaJbHBbIX OaHkax. 1o peructpsl INDF,
PCL, STATUS, FSR, PCLATH, INTCON. Ocransubie PCH npeacraBieHbl TOJIBKO
B OJJTHOM U3 0AHKOB MaMSTH, U JIJIsl pabOThI C UX COAEPKUMBIM HEOOXOIUMO MEPEUTH
B TOT OaHK, TJIe OHM pacmnoioxkeHbl. Hanmpumep: Tak kak Oosbinas yacth padotsl MK
npoucxoaut B 6anke 0, To npu obpameHuu k peructpam 6anka 1 (OPTION, TRISA,
U T.J1.) HEOOXOIMMO CHayaya rneperTy B 0aHK 1, MpOM3BECTH AECUCTBUE C UX COAep-
’KUMBIM, a 3aT€M BEPHYTbCS 00paTHO B 6aHK ().

Pernctp STATUS. (Ilpunoxenue B). Pacnonoxen no aapecam 03H, 83H,
103H, 183H. Bribop 6aHka maMsTH OCYIIECTBISAETCS OuTaMu 5,6,7, €Ciii He UCTOJIb-
3yeTcsi KOCBeHHasl ajpecarusi — outamu 5 u 6. [lockonpKy OCHOBHas poiib B paboTe
MK otBoautcsi ©Oankam O u 1, To 6 OUT MOXKHO Cpa3y YCTaHOBUTb B HOJb, a
nepekiaoueHue Mexay 0ankamu 0 u 1 ocymiecTBisaTh u3aMeHenrem oura 5. [lo ymon-
yanuto oH ycraHoBieH B 0 u MK paboraer B 6anke 0. MeHsist OutT 5 Ha enuHuly,
nepexoaum B OaHk 1.

Jlns mepexkiiroueHus: 0aHKOB B MpOrpamMMe HAMMCAaHHOM Ha s3bIKe accemoOepa
OOBIYHO HCIHOJB3YIOT KoMmaHasl bcf u bsf, KoTOphie TO3BOJAIOT HM3MEHUTH Ka-
KON-1100 OJIMH OUT B PETUCTPE, COXPAHUB HEM3MEHHBIMHU BCE OCTANIbHbIE OUTHI. J[aH-
HbI€ KOMaH/Ibl OUT OPUEHTHUPOBAHHBIE, O UEM CBHUJIETEILCTBYET OyKBa b B Hayalse Ko-
MaH/Ibl.

dopmaT KOMaH/BI:
betf f,b — ounctuts (yct. B 0) conepkumoe 6uta HoMmep b B peructpe mo uMeHu f.
bsf f,b- ycranoButs B 1 6UT HOMEp b B peructpe no umenu f.
[Ipumep nepexojia U3 HyJI€BOro OaHKa B MEPBBIM U 0OPaTHO:
bef STATUS,6 ; ycrtaHoBka 6uta 6 B HOJIb, BBIOOp 6aHKoB 0 1 1.
bsf STATUS,5 ;ycraHoBka 6uTa 5 B equHuIly, BIOOp OaHka 1.
XXXXXXX ; KOMaH/Ibl U3MEHSIOIINE COJICPKUMOE PErUCTPOB OaHKa 1.
bef STATUS,S ; ycraHoBka 6uta 5 B HOJIb, BBIOOp OaHKa 0.




Ocranbhblie Outhl peructpa STATUS sBnsitores aaramu. M3menenue ¢iaros
He BauseT Ha padoty MK. OTuM oHu oTiinyarotcsa oT paboynx OMTOB, U3BMEHEHHE KO-
Tophix Bausier Ha padoty MK. ®dnaru BBINOJHSIIOT MHOOPMALMOHHYIO (DYHKIIHIO.
[TpoBepsisi TOT WM MHOW (ar MOXKHO y3HATh pe3yibTaT Omepanuu uin (QakT Ha-
CTYIUICHHS TOTO WM HHOTO coObITHs. Hanbosee yacto oOpaiarTes K COACPKUMOMY
¢dnaroB Z (2 6ut peructpa STATUS) u C (0 6ut peructpa STATUS). ®nar HyneBo-
ro pesyinbrara - Z uHGopMupyer, ObLI JIU pe3yiabTaT ONepaluu HYJIEBbIM, €CIH 3TO
Tak, To uar ycranaBiauBaercs B 1. dnar nepenoca — 3aema - C nmoka3bIBaeT, ObLI JTU
nepeHoc u3 crapiiero 6uta. [Iposepka dmara C naet BO3MOKHOCTb Y3HATh, OBLIO JIN
MEPETIOIHEHNE PETUCTPa MOCIIE BHIIIOJIHEHUS OTIEpallii, HallPpUMep, CII0KEHUS.

[Ipumep ciaoxxenus uncen 254 u 3. 25410 = 11111110,
Pesynprar onepanuu BeIIIEN 3a PEAEIIbI Pa3psAHON 350 = 00000011,
E€MKOCTH perucTpa B 8 OUT, U €IMHUIIA TTOMEIIACTCS 257,0=100000001,

BO ¢utar C, KOTOPBIN CIY>KUT «BPEMEHHBIM 9IM pas3psiioMm peructpay. [lepen nayanom
UCIOJIB30BaHus (pjjara peKOMEHIyeTCsl IPUBECTU €r0 B OJHO3HAYHOE MCXOJIHOE CO-
crosinue. Hanpumep, ¢ momombio komanasl bef STATUS,0.

Taxxe, duar C 3aneiicTByeTCs B ONEPALMIX «CIABUTa», B KOTOPBIX OH HUCIIONb-
3yeTcs I BPEMEHHOIO XPaHEHUsI COCTOSIHUS CEIbMOIO WJIM HYJIEBOrO OMTa CIIBUra-
€MOT0 PETUCTPA.

Peructpsl PortA, TrisA u PortB, TrisB. [lis pabGotel ¢ mopramu BBOja-
BbIBOJIa cyuiecTByeT uetbipe PCH, 1o nBa Ha xaxawiid mopt. [lopTel A u B cogepxar
1o 8 TUHUM, TOITOMY MX PETHCTPHI TOXKE §-MU pa3psiiHbie. JIMHUKM TOPTOB MOTYT pa-
0oTaTh KaK Ha BBOJ, Tak U Ha BbIBOJ mH(popMamuu u3 MK. Taxxe, 100y10 JTUHHUIO
MO>XHO KOH(UTYpUpPOBATh OTIEIBHO, MOJIyYasi, TAKUM 00pa3oM, TpeOyeMmyro KoMOu-
HAIMIO JIMHUM, paboTalomuX Ha MPUEM WIM Bblady curHama. B mporiecce paboThl
MPOTPaMMBbI TAK)KE€ BO3MOXXHO M3MEHEHHE HAIPaBJICHUS paOOTHI JTUHUN TOPTOB. DTO
ObIBa€T HEOOXOIMMO, KOIJIa BBIBOJbLI HCIIOIB3YIOTCS B OJHOM YCTPOMCTBE Jisi
HECKOJIBKUX Pa3UYHbIX 3a7a4.

3a HanpaBiieHHe padOoThl BBIBOJIOB MOPTOB O0TBevaroT peructpbl TrisA (85H) u
TrisB (86H, 106H, 186H). Ouu HaxoasaTcsa B 0anke 1, u 1uist pabOThI ¢ UX COAEPKU-
MBIM HEO0X0AUMO nepeiTu B 0aHk 1. Eciu B kakoH-1100 paspsii 3TUX PErUCTPOB 3a-
HOCHUTCS €IMHUIIA, TO JIAHHBIA BBIBOJ MTOPTA HACTPAUBAETCS HA BXOJI, BBOJ| CUTHAJA C
BbIBO/Ia mopTa B MK. Eciu 3aHocutcst 0 — To JaHHBIN BBIBOJ pabOTAET HA BBIXO/I, BbI-
Boa curHana u3z MK. Ilpu stom, MK sBnsercs MCTOYHMKOM HUGPPOBOrOo CUTHAJA
TTJI yposns (‘0° = 0B, ‘1’ = 5B). 3a kaxapIM BBIBOJIOM IOPTA 3aKPEIJIEH CBOI OUT B
peructpe. Hanpumep: 6ut 0 peructpa TrisA ymnpaiiseT BEIBOJAOM MOpTa MOJT Ha3Ba-
HueM RAOQ, a 6ut 7 peructpa TrisB — BeiBostom opta RB7.

N3mensats comepkumoe peructpoB TrisA u TrisB moxxHO paszHbIMu crioco0a-
mu. Hammpumep, ¢ momomsto komauy bef u bsf. Ot komanapl 0COOCHHO yAOOHBI s
M3MEHEHHUS pexkrMa pabOThl OTAENbHBIX JIMHUN, TP COXPAHEHUH PEKUMOB OCTAJIb-
HbIX. Ecin ke HeoOXoauMo paboTaTh CO MHOTMMHM JIMHUSIMU, WJIM CO BCEM MOPTOM
cpasy, yaoOHee UCIoIb30BaTh KOMaHay mov. PaboTa 3Toli KOMaH Ikl TECHO CBsI3aHa C



pabotoii akkymyssitopa W. Hanpumep, eciin Heooxoaumo B TrisB 3anucats 0, u Ha-
CTPOUTH BCE JIMHUU NopTa B Ha Beixoa, ucnonsdyercs komanaa movwf TrisB, koro-
pas xonupyeT nanuble u3 W B peructp TrisB. Ho, chHauana, HeoOxoaumMo naHHEBIE,
TOT K€ HOJIb, 3aHecTd B W. Cenarh 3T0 MOXKHO € MOMOILbIO KOMaH bl moviw .0, Ko-
TOpasi KonupyeTr KOHCTaHTy 0 B akkyMymsitop W.

dopmaT KOMaAH/IBI:
movwf f - xomupoBarth cogepkumoe W B perucTp ¢ Ha3BaHueM f.
mowlw k — xonupoBath KOHCTaHTY K B akkymyssitop (W).
Kopenp komanap1 mov 03HadaeT — KonupoBaTh. bykBocoueranusa WF — konnpoBaTh
coxepkumoe akkymyissitopa W B peructp. byksocoueranmsas LW — xommposatsb
KOHCTAHTY (YUCJI0) B aKKYMYJIATOP.
[Ipumep HacTpoiiku BeiBoAa RB1 nopra B Ha BXxox, 0CTanbHBIX BEIBOJAOB Ha BBIXO/L:
moviw .2 ; KOMUPOBaHNE KOHCTAHTHI 2 B aKKyMyJiaTop W
movwf TrisB ; konupoBanue conepxxkumoro akkymyssitopa W B peructp TrisB

* O (opme npencraBieHus YUCeN MPU MPOrpaMMHUPOBAHUH HA SI3BIKE aCCEMO-
nepa. Haubosiee yacTo MCMonb3yIOT MPEACTABICHUE YUCEN B IECATUYHOM,
IIECTHAAIIATEPUYHON U JBOMYHON (popMe ucyucieHus. Touka mepes uuc-
JIOM — TIPU3HAK WCIOJb30BaHUSA YUCIA B JECATUYHOM CHUCTEME cuuclieHus. B
npumepe - .2 win d’2°. [lpu ucnoap30BaHUM MIECTHAIIATEPUIHON CUCTEMBI 3a-
much Ob11a Obl Buaa — h’02’ unm 0x02, a xsonunHoi — b’00000010°.

Ecnu peructpel TrisA u TrisB oTBeyaroT 3a HacTpoiiKy HampaBiieHUs PaOOThI
auHui noptoB, To peructpsl PortA (05SH) u PortB (06H,106H) 3a ux cocrosiHue.
BbIBOIBI MOPTOB HEMOCPEACTBEHHO CBsA3aHbl ¢ peructpamu PortA u PortB. Ecnu mo-
MEHATb Kakou-nmbo out peructpa ¢ 0 Ha 1, TO HA COOTBETCTBYIOLIEH JTMHUU TOpPTa
u3MmenuTtcs Hanpsokenue ¢ 0B no SB. (Ilpu ycnoBuu 4to mopT paHee ObLT HACTPOEH
Ha Bbixon). Takum oOpazom, konupyss B PCH PortA u PortB Te mnu unble yucina,
MO>KHO JOCTHUIaTh 3a/IaHHOIO COYETAaHMsI HyJIEH U €IMHMI] Ha JIMHUAX NopToB. JlocTo-
MHCTBOM 3TUX PETUCTPOB (SUE€EK NaMSTH) SBISETCA TO, YTO 3aIMCAHHOE YHUCIO MO-
’KET B HUX OCTaBaThCS CKOJIb YTOJHO J0JTO (ITOKa BKIOYEHO MUTaHKE), IPU ITOM Oy -
YT COXPaHATHCS U COCTOSIHUA JIMHUK MOPTOB. DTO PAaMOHAIBHO, TOCKOJIBKY B 3TO
BpeMs LEeHTpaidbHbIN mpoueccop MK MOXeT HCTONHATH J1t00ble KOMaH/AbI, HE TMOJI-
JEPKUBast COCTOSIHUE MOPTOB. JlaHHOE CBOMCTBO MOPTOB HE3AMEHMMO IPU OPraHU3a-
LMY WHIMKAUA HA CEMUCETMEHTHBIX MHINKATOPAX.

Memnste conepxkumoe peructpoB PortA u PortB moxHO Bcerna, HO HE Bee-
r7la 3TO MPUBEJET K U3MEHEHHUIO CUTHAJIOB HAa JIMHUAX MOPTOB. BaxHo, 4TOOBI Mpu
HTOM COOTBETCTBYIOILIUE JIMHUM MOPTOB pabOTaM Ha BHIXO/.

N3mensatey coaepxxkumoe peructpoB PortA u PortB mM0XHO ¢ MOMOIIBIO KO-
Manj bef u bsf, nanpumep: bst PortB,1 — ycranouts 6uT 1 peructpa PortB B enunHu-
ny. OgHako Ha mpakTuke, 6ojee yA00HO KOMUPOBATh B PETUCTP COACPKHUMOE aKKYy-



myssitopa W, Harpumep: movwf PortB — konupoBanue cofep:KuMoro akKyMmyJasiTo-
pa W B peructp PortB. MoxHO cka3ate, 4TO coaep:kumoe akkymyJisitopa W BBIBO-
IUTCA Ha TopT B.

Ecau mopt (unu yacTh ero JMHUMN) paboTaeT Ha BXOJI, TO COCTOSIHUE €T0 JIMHUHN
Oynet otobpaxkatbcsi B peructpax PortA u PortB, u Oyaer meHAThCS, Tak ke, Kak
MEHSETCS COCTOSIHUE COOTBETCTBYIOIIUX JIMHUU. B 1100011 MOMEHT BpeMEHU MOKHO
CKOIUPOBATh cojiepxkuMoe peructpoB PortA u PortB B akkymynstop W u npoana-
JU3UPOBATh CUTHAJIBI HA JIMHUX, & TaKXKe, P HEOOXOJIMMOCTH, IPOrPAMMHO TPO-
aHAJIM3UPOBATh UX W3MEHEHUE. J[JI1 CUNThIBaHUS COCTOSHHUS JIMHUK MOPTOB B AKKY-
mynsaTop W ncnosnb3yercst komanaa movf.

dopmaTr KOMaH/IbI:
movf f,d — konupoBath conepxkumoe peructpa B akkymyinstop W (ykazarens d =0);
M ke oopatHo B peructp f (ykazarens d = 1), To ecth caMm B cebs1. Ko-
NUPOBAHUE PETUCTPA CAMOT0 B ce€0s1 UCIIONIBb3YETCs PU MTPOBEPKE CO-
JEP)KUMOr0 peructpa Ha HoJib. Eciu copepkumoe peructpa f paBHO Hy-
JI10, TO U PE3YJIbTAT ONepauu OyJAeT HyJIEBbIM, UTO MOBJIEYET U3MEHE-
Hue cocrosinug Quara Z peructpa STATUS.
ITpumep konupoBanus cogepkumoro perucrpa PortB B akkymyssatop W:
movf PortB,0 ; konmupoBanue conepxxumoro peructpa B W. (d = 0).

Bce nmuann noptoB, kpome JInHUA RA4 opta A, UMEIOT Ha BBIXOJE€ TPUITEPHI,
KOTODPBIE IO3BOJISIIOT BBIBOAUTH Ha JWMHHMM Topra curHainel TTJI ypoBren. JIunus
RA4 He MOXeT SBIATBCA MCTOYHUKOM CHTHaja, NOCKONbKY BbIBOA RA4 MK mnog-
KJIFOYEH K BHYTPEHHEW CXE€M€E C TPAH3UCTOPOM C OTKPBITBIM CTOKOM. IIpu 3TOM mpu
yctaHoBke 4 Outa peructpa PortA B enuHHUIy NPOUCXOAUT MOJKIIOUYEHHE JIMHUU
nopTa K HyJIt0 UCTOYHUKA nuTanus (‘3emie’). JlaHHOe 00CTOSATENBCTBO HEOOXOAUMO
YUMTBIBATH [IPU IPOEKTUPOBAHUU CXEMBI C HCIIOJIB30BAHUEM JAHHOTO BBIBOJA.

K BbiBozaM mopra B pabortaromuMm Ha BXOJ, MOTYT OBITb IPOrpaMMHO MOJ-
KJIFOUEHBI BHYTPEHHUE MOATATUBAIOIIME PE3UCTOPBL. JJaHHBIE pEe3UCTOPBI NOAKIIIOYA-
10TCsl MeXAy BbIBOJOM MK u mirocom vcTouHHMKA nUuTaHus. OHU Cy»KaT Harpy3Kou
IUISL CXEM, BBIIIOJIHEHHBIX 10 CXEME C OTKPBITBIM KOJUIEKTOPOM HJIA OTKPBITBIM CTO-
KOM. JlaHHBIE CXE€MBI MOTYT OBITh MOAKIIOYEHBI K BbiBOAaM MK, u sBiIATBCS A
HEro MCTOYHHMKAMU CHrHajia. Pe3sucTopbl MOTYT ObITh NOJKIFOUEHB! WIIA OTKIFOYEHBI
TOJIBKO BCe 8 cpasy. YIpaBlieHHEe UMU OCyIlecTBisieTcs ¢ noMmouisto outa 7 PCH OP-
TION (Ilpunoxenue I'). [TopT A noaTsruBaromnux pe3uCTOPOB HE UMEET.

[TIo nmpuunHe orpaHrYeHHOro KonndecTBa BbIBOJOB MK, M npucyTcTBus B CO-
ctae MK PIC16F628A Oosnbiioro uncna nepudepuidHbix Moaysei, 00JbIINHCTBO
BBIBOJIOB MUKPOCXEMbI MOTYT MCIIOJIb30BATHCA Il pabOThl C HECKOJIBKUMHU Tiepude-
puitabiMu MonysaMu (ITpunoxxkenue K, pucyHOk 2), Ipu 3TOM OHM HE MOTYT OBITh
OJTHOBPEMEHHO HCMOJIb30BaHbl KaK BBIBOJABI MOPTOB. YTOOB! MCHOIB30BaTh HEOOXO-
JAUMBbIE JINHUU KaK BBIBOJIbI MIOPTOB, HEOOXOAMMO IMPOrpaMMHO OTKJIIOUUTH nepude-



pUIiHBIE MOJYJIM, CHOCOOHBIE HCIIOJIB30BaTh 3TH BBIBOJBI B cBoel pabore. HeoOxo-
MO MOMHUTB, YTO UCXOJHOE COCTOSIHUE BBIBOJIOB, 33JJAHHOE NMPOU3BOJUTEIEM MHU-
KpOCXEMBbI MOKET HE COOTBETCTBOBATh 3aJauaM pa3padboruuka. [lopsinok mcnonb3o-
BaHUS U HA3HAYEHUE BBHIBOJOB HEOOXOJIMMO OMNPEIEIUTh B HAYaIbHBII MOMEHT pado-
ThI IPOTPAMMBbI, HACTPOUB UX, TEM CaMbIM, TPOU3BeS HHUIManu3anuo MK.
[Tepudepuitnbix moayneit B coctaBe MK PIC16F628A Biustomux Ha Ha3Haye-
Hue BeiBOJ0B MK — cemb. CIMCOK MOJIyJI€ M yIPaBISAIOMINX UMU PETUCTPOB IIPUBE-
neH B Tabnute 1, cogepskumoe peructpos — B [Ipunoxkenusax B — JI.
Tabnuna 1 - I[lepudepuiinbie Mmoaynu MK PIC16F628A

Ne Monyib Hassanue monyns Peructps! ynpasisitomue
OTKJIFOUEHHEM MOJTYJIS

1 | TMRO Tarimep 8 paspsaHblil OPTION

2 | TMRI1 Taiimep 16 pa3psiaHblii TICON

3 | TMR2 Talimep 8 pa3psiaHbIi T2CON

4 | Komnaparopsl | Mojiyiap KOMIIapaTopoB CMCON

5 | CCP CpaBHeHus1/3axBaTa/ UM CCP1CON

6 | Ver W cTOYHMK ONOPHOTO HANPSKEHUS VRCON

7 | USART YHusepcanpHbIi npueMo-tiepenatduk | RCSTA

* Monayinb taiimepa TMRO He TpeOyeT crenuaabHOro OTKIFOYEHUS.

* KoudurypupoBanue BbiBoJjoB MK kak nuuuii nmoproB RAS5, RA6, RA7
MPOU3BOAUTCS B CJIOBE KOH(PUTYpAlUU — CIELHAIBHOM PETHCTpE, ONpEeestoneM
ocHOBHYI0 HacTpoiiky MK u He oToOpakeHHOM B mamsiTu. CiIoBO KOH(pUTypaluu
nporpaMMHo i1 MK He nocTynHO, onpeznensercs Mojab30BaTesieM B Hadaje IIpo-
rpaMMBbI 10 €€ OCHOBHOM 4acTH, 3anuceiBaercs B MK npu nmporpammupoBaHun.

3. 3AJIAHME HA BBITIOJTHEHUE JIABOPATOPHOIN PABOThI

HacTpoutb peructpsl cnelMalbHOIO Ha3HAYEHUs B MOPSAKE, MPEAYCMOTPEH-
HOM BapHaHTOM (OT IyHKTa a 0 MMyHKTa J TaOiauuel 3). Pe3ynbTarsl BhINOJHEHUS
paboThI NPEICTABUTH 110 (POpME TAOIHILIBI 2.

Tabnauua 2 — @opMa oTUETa O BHINOJHEHUU 33JaHUs

[TyHkT KomaHa ¢ HCIIoJIb3. YHCell B CHCTEME CUHMCI. KommenTtapuu
3amanus | Jlecaruunoit JIBon4HOM 16-Tupnu- K KOMaH/€e
HOU
X movlw .15 moviw b’00001111° |moviw W’Of" | Konmposath 15 B W
movwi{ PortA 3anucarh COIEPIKUMOC
W B peructp PortA
Y bef PortB,3 YcranoButh 3 6ut mopra B B 0

4. COJEPXXAHUE OTYETA

4.1. llenb paboOTHL.

4.2. IlepeueHb perucTpoB CIell. Ha3HAYEHUS ¢ ONMCAHUEM UX (YHKIIHI.

4.3. Ilepeuenb KOMaH 1 acceMOepa, UCIOJIb3yEeMbIX JJI U3MEHEHUSI COCTOSIHUS



PEruCTPOB CIICHNAJIbHOI'O HA3HAYCHU .

4.4. 3amaHue Ha BBINIOJHEHUE 1a00paTOPHOM pabOTHI.

4.5. Pe3yabTaThl BHINIOJIHEHUS padOTHI IO (popme Tabauubl 2.
Tabnuua 3 — 3aaHus Ha BBITOJIHEHKE JJA0OPATOPHOM padOThI
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RB5 + + * * + * * + * * +
RB6 + | kx| 4| + | % | + + |+ | *
RB7 + * + * + + * * * + + * * *
Tabnuia 3 — npoI0JKEeHHUE.
Bap. 121345678 ]9]10]11]12]13]14]15
r Hactpouts noptel A u B Ha BbIxoA
I Y CcTaHOBUTH CUTHAJIBI HA JIMHUSIX TIOPTOB
RAO oO(oj1j]1j0}1]1]0]0]O]JO]O]1T]0]1]1
RAI lj]ojojrjoj1j1rjo0j1jo0of1jo0[(1707;0
RA2, RA3 oj1joj1rj1ryj1{1ryjoj71j1j011j70Jj170
RA4 0O0/17]0]0JO0JO0O]O]T|1T]T1T]O0O]1T]0O0]O]O
RA5S 0,0} 1]0J0]0]O] T ]J0]O]T]O0O]1T]0]0O0
RA6, RA7 I 170]0]1T]1T]0]1T]0]O]JO]JO0]0]0]1
RB0 o(1rj1rj1rjojofj1{1y{ojojoj1y171]0
RB1 oO/1}17]0117]0[0]0]J0]O]T]J]O0O]1]0]0O0
RB2 o/jo0j1]1 /1) 1{1707]0]0]0]1]0]07]0
RB3, RB4 1101701 ]0]0]1T]1T]T]0O0]O]T1T]0]0
RBS I 11 ]0]1T]0]O0O]O]JO]T1T]O]JO]JO]1]1
RB6 I 1]70]0]O0]O]O]T1T]O]T1T]O]JO]1T]0]1
RB7 1/ 1/0(0] 1T ]O]T]O]1T]1T]O]1T]0O0]1]0
e IlepeycTaHOBHUTH CUTHAJIBI HA JIMHUSIX IIOPTOB
RAO lj1joj1ryj1joj1rjy1y{17010jJ]0[1]07]0
RAI oO/j1j1j0jo0j1joj1rjo0j1jo011j1J]17470
RA2, RA3 Irjojoj1rj1rjofj1jof1j1j7j0j01170]1
RA4 0,0](]0]O01]1]1T]0]0]0]0]0]0]O0]0O0
RAS 0/,1710]0]0]1T]0]0]1T]0O0]0]1]0]07]0O0
RA6, RA7 ojo0j1joj1ry1{1rjyry1y170J1011J107]1
RBO 0/,0jo0oj1 1701 ]0]J]0]O]T|1]0]07]0O0
RB1 oO/j1j]17]010jJ0]O] T ]J1T]O]T]O]1]07]0O0
RB2 111 jprjp1r{1{1ry{oj1j1707071710
RB3, RB4 O(1jo0o]1]1]70]0]0O0]O]JO]JO]1T]0]0]1
RB5 o(rjoj1rj1rjoj1{1y{oj1rjo0;j1,011]0
RB6 lj1j]1rjo0)1|1j1ry0}17j010j]1]0]1]0
RB7 O/j17]0]1J]0]J1]10]0]J1T]1T]0]J]0]0]0]1
K 3anucaTrh YMCII0 B OPT (YKMCIIA JIaHbl B JECATUYHON CHCTEME CUMCIL.)
A 25513 [154(125(211| 3 | 2 | 16 | 56|26 |24 |45 12445 | 52
B 34 [153]24 | 66 | 47 |189|169|151[155(201|125| 1 | 42 | 154|255
3 Hactpouts noptel A u B Ha BXxog
51 CxonupoBaTh COCTOSIHUE JIMHUM nopTa (+) B akkymyJisatop W
A + + | + + + | + +
B + + | + + | + + | + +
K HacTtpouts noptsl
A Ha Bxon | Ha BbIxOA ‘ Ha Bxon
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B Ha BbIxOA | Ha Bxon ‘ Ha Bxon

1 CocrosiHME JIMHWI NOPTa BBIBECTU HA JIMHUU APYTOTO MOPT

ABB’BBA‘ABB ‘ABB’BBA‘BBA‘ ABB
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2. KopabenpankoB E.A. PykoBo/ICTBO 110 KOHCTPYUPOBAHHUIO YCTPOICTB HA MUK-
pokonTpoiuiepax. 2006. www.ikarab.narod.ru
3. IIpeapko M.CripaBounuk o PIC-mukpokonTpomiepam.— M.:/IMK Ilpecc,2002
4. Ybpux B.A. Mukpokoutposuiepsl PIC16X7XX. — CI16.: Hayka u Texnuka,2002

[MTPUJIOXEHME A.

CrpyktypHasa cxema MukpokonTposuiepa PIC16F628A
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http://www.microchip.ru/

LUuHa paHHbx 8

LAsH
MamsaTb
nporpaMMm 8-ypoBHeBHI CTeK ——>| EEPROM gaHHbix
(13-6uT)
Wnxa 14 PORTA
nporpamMm
Per. MHCTPYKLMIA xg;ﬁm?
“ lNpaMas agpecayws 7, S RA2/AN2/VREF
7 RA3/AN3/CMP1
p RA4/TOCK1/CMP2
RAS/MCLR/THV
RAB/OSC2/CLKOUT
8 RA7/0OSC1/CLKIN
7
PORTB
L PWRT RBO/INT
TleTexr. RB1/RX/DT
MHCTPYKUMN <K= ST ) ES??E’CUEK
W ynpaBn. POR RB4/PGM
" RBS
TakToBbl = WDT RB6/T10SO/T1CKI
|Z$ > reHepatop RB7/T10SI
OSC1/CLKIN
OSC2/CLKOUT BOD
LVP
MCLR VDb, Vss
Komnaparop TMRO TMR1 TMR2
VREF CCP1 USART

TMpumeuanue 1. Ctapume 6utel peructpa STATUS.

[TPUJIOXEHHME b

Kapra namsitn nanasix Mukpokontposuiepa PIC16F628A




Anpec

Peructp Peructp Peructp Peructp
kocBeHHo#, | 00h kocBeHHoW, | 80h kocBeHHoii, | 100h kocBeHHoW | 180h
agpecauuun agapecauumn agpecauum agpecaumm

TMRO 01h OPTION 81h TMRO 101h OPTION 181h
PCL 02h PCL 82h PCL 102h PCL 182h
STATUS 03h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 84h FSR 104h FSR 184h
PORTA 05h TRISA 85h 105h 185h
PORTB 06h TRISB 86h PORTB 106h TRISB 186h
07h 87h 107h 187h

08h 88h 108h 188h

0%h 89h 109h 189h

PCLATH 0Ah PCLATH 8Ah PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8Bh INTCON 10Bh INTCON 18Bh
PIR1 0Ch PIE1 8Ch 10Ch 18Ch
0Dh 8Dh 10Dh 18Dh

TMR1L OEh PCON 8Eh 10Eh 18Eh

TMR1H OFh 8Fh 10Fh 18Fh

T1CON 10h 90h 110h 190h

TMR2 11h 91h
T2CON 12h PR2 92h
13h 93h
14h 94h

CCPR1L 15h 95h

CCPR1H 16h 96h
CCP1CON | 17h 97h

RCSTA 18h TXSTA 98h

TXREG 19h SPBRG 9%h

RCREG 1Ah EEDATA 9Ah

1Bh EEADR 9Bh
1Ch EECON1 9Ch
1Dh EECON2 9Dh
1Eh 9Eh
CMCON 1Fh VRCON 9Fh 11Fh
20h ACh Peructpol 120h
obwero
PerucTpel HasH:LeHm
obwero
Peructpebl Ha3HaAYEeHUs 48 Gaiit 14Fh
obwero ) 150h
HasHaYeHus! 80 Gant
. EFh 16Fh 1EFh
96 Gaitr FOh 170h 1FOh
Hoctyn K Hoctyn K Hoctyn K
70h-7Fh 70h-7Fh 70h-7Fh
7Fh FFh 17Fh 1FFh
BaHk O BaHk 1 BaHk 2 BaHk 3
* - He PM3NYECKNA perncTp
3akpalleHHble Y4acTKU NaMsaTh faHHbIX HEe peann3oBaHsbl, 3HaveHne npy uteHne 00h
ITPUJIOXXEHUE B
Peructp STATUS (aapec 03h, 83h, 103h 183h)
IRP | RP1 | RPO | -TO | -PD | Z DC C
7 6 5 4 3 2 1 bur 0
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bur 7

IRP

Bur 6-5 RP1:RPO
11=

10 =
01 =
00 =
bur 4 -TO
1 —
0=
bur 3 -PD
1
O =
bur 2 Z
1
0=
bur 1 DC
1
O —_
but 0 C
1=
O —_
[Tpumeuanue

— but BeIOOpa OaHKa IMpU KOCBEHHOU ajpecanuu

= 0Oank 2,3 (100h — 1FFh)

Ganx 0,1 (000h — OFFh)

— butel BbIOOpa 0aHKa NpU HEMMOCPEICTBEHHON aJipecaliiu
0ank 3 (180h — 1FFh)
6ank 2 (100h — 17Fh)
6ank 1 (080h — OFFh)
6ank 0 (000h — 07Fh)

— @Jiar nepenoyiHeHus CTOpokeBoro ranmepa WDT
nocie POR wmm Bemonnenns komang CLRWDT, SLEEP

= mnocue nepenoauenus WDT

— dnar BKIKOYCHUS TUTAHUS

= mnocie POR wmn Beimonaenuss komauasl CLRWDT

rociie BeIoaHeHust komaHael SLEEP

— @unar HyJIeBOro pe3yibTaTa

= HYJICBOM pe3yJbTaT BHIMOJIHEHUS apr(pM. WIH JIOTUY. OllepaIiuu

HE HYJIEBOW PE3yJIbTAT BBITIOJH. apU(pM. WIH JIOTUY. OTepaIllun

— @nar necITUYHOro nepeHoca-zaema (s komang ADDWE,
ADDWL, SUBWF, SUBWL), 3aem umeeT HHBEpCHOE 3HaY.

= ObUI NEPEHOC U3 MJIAJIIEro NoyoaiiTa
= He ObLIO MepeHoca U3 MiIaIlero noixyodaita

— @nar nepenoca-3aeMa (st komang ADDWF, ADDWL,
SUBWF, SUBWL), 3aeM iMeeT HHBEPCHOE 3HAUEHUE

= ObUI IEPEHOC U3 CTapliero oura
= He ObLJIO MepeHoca 13 crapiiero oura

®mnar 3aemMa UMeeT UHBEPCHOE 3HAUYCHNE. BhIUnTaHNE BBITTOTHS-
eTCsI IyTeM MPUOABIICHUS JOMOJIHUTEIHHOTO KO/Ia BTOPOTO
onepanya. [Ipu BeimonHennn komana casura out C 3arpyxaet-
Csl CTapIIUM WJIM MJIAJIIITUM OMTOM CIBUTAEMOTO PETUCTpA.

[Tpu nomoru ¢daroB —TO u —PD (6utht 4 u 3) MOKHO ompee-
JUTH TPUYMHY cOpOca MUKPOKOHTPOJLIEpA

[MPMJIOKEHHUE T

Peructp OPTION (aapec 81h, 181h)

-RBPU |INTEDG| TOCS | TOSE | PSA | PS2 | PS1I | PSO

7

6

5 4 3 2 1 bur 0
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bur 7 -RBPU

bur 6 INTEDG

bur 5 TOCS

bur 4 TOSE

burt 3 PSA
1=
O =

buter 2-0 PS2- PSO

— BrintoueHnne noATAruBarommx pe3ucTopoB Ha Bxoaax PortB
MOATATUBAIOIINE PE3UCTOPHI OTKIIFOYECHBI
MOATATUBAIOIINE PE3UCTOPHI BKIIFOUCHBI

— Bb160p akTUBHOTO (PpOHTA CUTHAJIA HA BXO/I€ BHEIITHETO
npepbiBanusa INT

= TMpepbIBaHUE M0 TiepeiHeMYy (POHTY CUTHAJIA

MpephIBaHUE 110 3aJHEMY (PPOHTY CUTHAja

— Bre16op TakroBoro curaana st TMRO
BHEIITHUN TaKTOBBIN cuTHAI ¢ BhiBoga RA4/TOCKI
BHYTpeHHHU TakToOBbIM curHan CLKOUT

— Br16op ¢ponra npupamennss TMRO npu BHELIHEM TaKTOBOM
CUTHaJe

npHpaIieHue 1o 3aaHeMy QpoHTY CUTHaIa (C BBICOKOTO K
HU3KOMY ypoBHI0) Ha BbIBoJIe RA4/TOCKI

MpUpalleHue Mo nepegHeMy GpoHTy CUTHaJA (C HU3KOTrO K
BBICOKOMY ypOBHIO) Ha BeiBoJie RA4/TOCKI

— Be100Op BKIIIOUEHHUS IPEICTUTENS
npeaaenurens BktodeH nepegq WDT

npeaaenures BKirodeH nepeg TMRO

— YcranoBka ko3 uiirieHTa AeJICHUS PEeACIUTEIIS

3HaueHUE Jnss TMRO Hist 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

[MTPUJIOXEHUE [1

Peructp T1ICON (ampec 10h)

- | - | TICKPSI | TICKPSO | TIOSCEN | TISYNC | TMRICS | TMRION |

7 6

5 4 3 2 1 bur 0
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bur 7-6 He peanusoBansl: unratorces kak ‘0’

but 5-4 TICKPSI: T1ICKPSO0 — Breioop koabduiuenra aenenuns npeaaeautens TMR 1

I11= 1:8
10= 1:4
0l= 1:2
00= 1:1

bur3  TIOSCEN - BxiodeHue BHYTpEHHEro TakToBoro reneparopa TMR1
1 = reneparop BKJIIOYEH
0 = reHepaTop BHIKIIIOYEH
[Ipumeuanue. THBepTHPYIOMINI DJIEMEHT U PE3UCTHUBHAS
oOpaTHas CBA3b BBIKJIIOUYEHBI JIJIs1 YMEHBIICHHS TOKa

nOTpeOJICHHUS.
bur 2 TISYNC — CunxXpoHH3alMs BHEITHETO TAKTOBOTO CUTHAJA
TMRICS =1

|l = He CMUHXPOHM3UPOBATHh BHEUIHUW TaKTOBBII
0 = CHMHXPOHHM3UMPOBATH BHEUIHUIN TAKTOBBIH

TMRICS =0
3HaueHue OMTa UTHOPUPYETCS

bur 1 TMRICS — Bp1i6op uCTOYHHKA TAKTOBOTO CHTHANA
1 = BHewmHuit uctounuk ¢ Beioja RB6/T10SO/T1CKI
0 = BHyTpeHHUH ucTouHuK Fosc/4

but 0 TMRION — Bxumouenue moayisis TMR1

1 = BKJIIOYEH
0 = BBIKJIIOYEH

[TIPUJIOXKEHME E
Peructp CMCON (angpec 1Fh)
| C20UT | CIOUT | C2INV | CIINV | CIS | CM2 | CM2 | CMO |
7 6 5 4 3 2 1 bur 0

but 7 C20UT - Beixoa kommaparopa 2
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Eciu C2INV =0
1= C2 V1N+ > C2 VIN_
O = C2 VIN+ < C2 VIN-

Eciu C2INV =1
O = C2 VIN+ > CZ VIN-
1 = C2 VIN+ < C2 VIN-

but 6 C1OUT - Bsixog xommaparopa 1
Ecoun C1INV =0
1= Cl V1N+>C1 VlN_
0= Cl V1N+<C1 VIN_

Eciu C1INV =1
O = Cl VIN+ > Cl VIN-
= Cl VIN+ < Cl VIN-

but 5 C2INV  — HMHBepcHBIN BBIXOJ KOMIIapaTtopa 2
= (2 UHBEPCHBIN BBIXO]
= (2 He UHBEPCHBIN BBIXOJ]

bur 4 CI1INV  — HMuBepcHbIi BbIX0 KOMIIapaTopa 1
1 = C1 uHBepCHBIN BBIXO]
0 = C1 He UHBEPCHBII BHIXOJ]

bur 3 CIS — [MoaktoueHue BXOI0B KOMITApaTOPOB

Eciu CM2:CMO0 =001

1 = CIl V. mogkiroueH kK RA3

0= CI1 Vn. noaknroueH kK RAO
Ecou CM2:CMO0 =010

1 = C1 V. moagkimroyeH k RA3

C2 Vn. mogkiaroueH k RA2

0= C1 Vn. moagkimrouyeH k RAO

C2 V. mogkimroueH Kk RA1

buter 2-0 CM2:CM0O Pexxum paGoThl KOMIapaTopoB (8 peKUMOB, CM. pUCYHOK B JI0-
KyMEHTaluu Ha MK.) 111 — koMmapaTopbl BBIKIIOYEHBI

[TPUJIOXKEHUE XK
Peructp VRCON (agpec 9Fh)
| VREN | VROE | VRR | - | VR3 | VR2 | VRl | VRO |
7 6 5 4 3 2 | but 0
but 7 VREN — BkiIrOYeHHE HCTOYHHUKA OMIOPHOTO HAMPSKECHUS
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1 = uCTOYHHK OIIOPHOI'0 HAITPSPKCHHUA BKIIFOUCH
= HCTOYHHUK OIIOPHOTO HAITPSAKCHUA BBIKJIFOUCH 1 HC HOTpe6JI$IeT TOKa

burt 6 VROE - Bkimrouenune BeIxona Vrer
= BBIXOJ Vrer HOAKIIOYEH K RA2
= BBIXOJ Vrrr HE MOAKITIOUEH K RA2

but 5 VRR — JInarma3oH BBIXOJHOTO HANIPSKEHUS V Rer
] = HWKHUH IUana3oH
0 = BepxHUU Auana3oH

bur 4 He ucnonb3yercs: unraercs kak ‘0’
buter 3-0 VR3: VRO — Bri6op Beixoanoro HanpspkeHUs Veer 0 <= VR[3:0]<= 15

Ecru VRR=1: Vrer = (VR<3:0>/24) X Vpp
Ecom VRR=0: VRer = (VDD X %) + (VR<30>/32) X Vpp

[MPMJIOXXEHUE 3
Peructp PCON (aapec 8Eh)
- - - - |l oscF | - | -POR | -BOD |
7 6 5 4 3 2 | but 0
butel 7-4,2 He peanuzoBanbl: untatorcs kak ‘0’
bur 3 OSCF — BriOop uacToTsl TakToBOr0 renepatopa B pesxkume INTOSC/RC

= TumnoBoe 3uadenune 4 MI'rq
= TtunosBoe 3HaueHne 32 kI '1q

bur 2 -POR  — ®mnar cbpoca no BKIIOYEHUIO TUTAHUS
= cOpoca o CHUKEHHUIO MTUTaHUs HE ObLIO
= Mpou3oIe] COPOC MUKPOKOHTPOJIEPA MO BKIIOYEHHUIO MTUTAHUS

bur 1 -BOD  — ®nar copoca no CHUKEHUIO HANPSXKEHUS MTUTAHUS

= (COpoca 1Mo CHUKEHUIO HAIIPSKEHUSI TUTAaHUS HE OBLIIO

= [Ipowusomien cOpoc MUKPOKOHTPOIIEpPA IO CHUKEHHUIO HATIPSI-
KEHUS MUTaHUs

ITpumeuanue. ' B pexxume RC reneparopa u OSCF = | yacToTa TaKTOBOIO CHIrHaja
3aBucuT OT BHemHel RC nenouku, noakioueHHou K BbiBoxy RA7/OSC1/CLKIN

[MPMJIOXEHUE U
Peructp RCSTA (anpec 18h ) Peructp ynpasieHus u craryca npueMHHUKA
| SPEN | RX9 | SREN | CREN | ADDEN| FERR | OERR | RX9D |
7 6 5 4 3 2 | but 0

bur 7 SPEN  — Pazpemienue paboThl IOCJIEI0BATEIHHOTO MOPTA
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bur 6

bur 5

bur 4

bur 3

bur 2

bur 1

bur 0

(BeiBogt RB1/RX/DT u RB2/TX/CK ucnons3ytorcs USART
kornaa 6utel TRIS<2:1> ycTanoBnensl B ‘1)
MOJTyJIb TIOCIIEAOBATENIBHOTO TOPTA BKIIIOUEH

= MOAYJIb ITOCJICAOBATCIBHOTO ITOPTA BLIKIIIOUCH

— Paspemenue 9-6utHOTO NMpuemMa
9-OuTHBII IpUEM

8-OMTHBIN TpHEM

— Pa3penienre oquHOYHOTO IpUeMa

CUHXPOHHBIN peXKUM
pa3pelIeH OAUHOYHBIN ITPUEM

= 3alpcuicH OI[PIHO‘IHBIIZ IIpucMm

COpacbiBaercs B ‘0’ 10 3aBepUICHUIO ITpHeMa

IIpumeuanue. B pexxume BEIOMOT0O HE UMEET 3HAUCHHUSI.
ACUHXPOHHBIN PEXKUM

He umeer 3HaueHus.

— Paspemenue npuema

CUHXPOHHBIN PEXKUM

npuem paspenieH (npu ycranoBke oura CREN aBromaTuuecku
copaceiBaetcs out SREN)

MPHUEM 3aIpelieH

ACHHXPOHHBIN PEKUM

IIPUEM pa3pelieH

MIPHUEM 3amperieH

— Paspermenue nerekTupoBaHus agpeca

AcHUHXPOHHBIN 9-6uTHbIN TpreM (RX9=1)

JIETEKTHPOBaHME aapeca pazpemeHo. Ecimm outr RSR<8>=1, To re-
HEpUpPYEeTCs IpepbIBaHUE U 3arpyKaeTcs NpueMHbIN Oydep.
JIETEKTUPOBAaHME aJipeca 3anpelieHo. [IpuHumMarorcs Bce OalThl,
JEBATHIN OUT MOXKET MCIIOJIb30BATHCS AJI TPOBEPKH YETHOCTH.
Acunxponneiit 8-6utHbii npueM (RX9=0), CHHXPOHHBINA PEKUM
He nmeet 3HaueHus

— Ommbka xaapa, copaceiBaercs npu ureHuu peructpa RCREG
MPOU30IILIa OIIMOKa Kaapa

omuOKH Kajipa He OBLIO

— Ommbka nepernoyHeHust BHyTpeHHero Oydepa, ycTaHaBIMBaeTCs
B ‘0’ mpu cOpoce 6uta CREN

MPOU30IILIa OIMOKA MEePETIOTHEHUS

OIMOKHU NIEPENOJIHEHHS HE OBLIO

O-if OUT MPUHATHIX JAHHBIX (MOXKET UCTIOIB30BATHCS JIJISl TIPO-
IrPaMMHOM TIPOBEPKH YETHOCTH)

[MTPMJIOKEHUE K

Peructp T2CON (ampec 12h)

| TOUTPS3| TOUTPS2| TOUTPS1|TOUTPSO| TMR20ON | T2CKPS1 | T2CKPSO |

6

5 4 3 2 1 bur 0
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bur 7 He peanusoBan: ynrtaercs kak ‘0’

bur 6-3 TOUTPS3
0000 =
0001 =
0010 =
0011 =
0100 =
0101 =

bur 2 TMR20ON
1 =
O =

Burter 1-0 T2CKPS1

: TOUTPSO — Bei6op xoaddurmenta Beixoaroro aenurenas TMR2

1:1 0110= 1:7 1100= 1:13
1:2 0111= 1:8 1101 = 1:14
1:3 1000= 1:9 1110= 1:15
1:4 1001 = 1:10 1111= 1:16
1:5 1010= 1:11
1:6 1011= 1:12

— Bxirouenne moaynss TMR2
BKJIFOYEH
BBIKJTIOUEH

: T2CKPS0 — Boi6op koaduirienta neaeHus
npeaaenurenss TMR2

1:1
1:4
1:16

PC<12:0>

CALL, RETURN 13
RETFIE, RETLW

Crek, ypoBeHb 1

Crek, ypoBeHb 2
[}

[}
Crek, ypoBeHb 8

Bekrop c6poca

BekTop npepbiBaHUi

MamsaTs nporpamMm

PDIP, SOIC
00Ch
,‘ RA2/ANZVREF ¢ .~ 18 [] -«—m RAT/ANT
0004 RAJANI/CMP| o] 7 =@ 17 [] «— RAD/AND
0005 RA4TOCKICMP? w—» 1 3 & 16[] «—#» RATIOSCT/CLKIN
RASMELR/THY - 0 4 ; 15 [] < RA6/OSC2/CLKOUT
Vss —=[15 = 14[] <— vop
07FFh i UNT +—> 6 R 130 < RB/TIOS|
0800h -7 > 12[] -«—» RBBT10SOITICKI
RB2TXICK o . [] 8 11 0 -— rp5
RB3/CCP1 4—»[] 9 10 [1 -—» RB4/PGM

'1FFFh

Pucynok 1 — Opranuzaiust namsitu Pucynok 2 — PacnosnoxeHue BbIBOJIOB
B MUKpoKoHTpoJuiepe PIC16F628A MukpokoHTposuiepa PIC16F628A

[TPUJIOXEHUE JI

Peructp CCP1CON (aapec 17h)

CCPIX | CCP1Y |[CCPIM3 | CCPIM2 | CCPIMI | CCPIMO |

7 6

5 4 3 2 1 bur 0
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bur 7-6  He peasmm3zoBansbl: ynTarorcs kax ‘0’

buter 5-4 CCP1X: CCP1Y — Munaamme outsl ckBaxkaocty 1IIMM

Pexxum 3axBara: HE UCTIOJIB3YIOTCS
PexxuM cpaBHEHUS: HE UCMOJB3YIOTCS
Pexum UM : JIBa MJIQJIIIIAX OMTa CKBAXXHOCTH. BoceMpb cTapmmx

Haxongrcsa B CCPRIL

butet 3-0 CCPIM3 : CCP1MO — Pexxum pabotsr momyst CCP1

0000 = wmoxyne CCP1 BeikmtoueH (copoc moaynst CCP1)

0100 = 3axBar mo KaxxaoMy 3aJHeMy (DPOHTY CUTHAJIA

0101 = 3axBar mo Kaxxaomy nepeaHemMy (PpOHTY CUrHaja

0110 = 3axBar no kaxxaomy 4-my nepeaHemMy (QpoHTY cUrHaja

0111 = 3axBart no kaxxaomy 16-my nepenHemy (GppoOHTY CUTHaIA

1000 = CpaBHeHME, yCTAaHABIMBAET BHIXOJHOM CUTHAI
(ycranaBnuBaetcst piar CCP1IF B “17)

1001 = Cpasuenue, cOpacsiBaeT BoixoHO# curnai (pmar CCP1IF B ‘17)

1010 = CpaBuenue, Ha BeixogHOU curHai He Bausiet (¢paar CCPLIF B ‘1)

1011 = CpaBHeHue, TpUrTrep crenuaibHbIX QYyHKIMM (yCTaHABIMBACT-
cst piar CCP1IF B “1°, CCP1 copaceiBaer TMR1 )

l1xx = MM pexum

1'Q1 | Q2 | Q3| Q4 1 Q1 | Q2 | Q3| Q41 Q1 | Q2| Q3| Q4 |
osCil /" /s L/ v s L

aty \ f \ f \ |
Q2 | I\ | / \ | I\ |
I T T 1Y ®asbl
Q3 i / \ i /—\_l TaKToB
) ! [ | |
PC ¢ PC X PC+1 X PC+2
OSC2/CLKOUT k—/—k—l—k—/il
|
(ER pexum) | Buibopka INST (PC) l |
| BbinonHedue INST (PC-1) Bbi6opka INST (PC+1)
! BoinonHexne INST(PC) Boi6opka INST (PC+2)
I ] | Bononnenve INST(PC+T) |

Pucynok 3 — Jlnarpamma MKIJIOB BBITIOJIHEHUSI KOMAH]T
[TPMJIOKEHUE M.

[. KOHTPOJIBHBIE BOITPOCHI JJIA ITPOBEPKU TOTOBHOCTU CTY JIEH-
TOB K BBITIOJIHEHUIO JIABOPATOPHOM PABOTHL.
1.Onpenenenrie MUKPOKOHTPOJLIIEPA,0COOEHHOCTH KaK KJlacca yCTPOMCTB,CTPYKTypa.
2.CymHOCTh, COCTaB, 0OCOOCHHOCTH, JOCTOMHCTBA U HEAOCTATKH «ITPUHCTOHCKOW» U
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«rapBapACKOI» apXUTEKTYp MUKPOKOHTPOJIIEPOB.
3.Turbl naMsATH MUKPOKOHTPOJIEPOB, OCOOEHHOCTH KaXKJI0TO TUIIA ITaMSITH.
4.Cucremsbl komana. CISC n RISC.
5.ApXUTEKTypa MUKPOKOHTpoJuiepoB cemerictBa PIC16.
6.TakToBBII TeHEPATOP, MALLIMHHBIA LIMKJI MUKPOKOHTpOJUIEpoB cemericTtea PIC16.
7.0pranuzanys naMsaTy NporpaMM MUKpokoHTposuiepoB PIC16.
8.Copoc mukpokontpoiepa cepuu PIC16, cxemst POR, PWRT, OST, BOR, WDT.
9.ITepudepuiinbie momynu ( 1 ux HazHaueHue) B coctaBe MK cepun PIC16.
10.ITpepriBanus B MK cepun PIC16, cTek.
11.0cHOBHBIE XapaKTEPUCTUKN MUKpOKOHTposuiepa cepuu PIC16.

II. KOHTPOJILHBIE BOITPOCHI ITO UTOT'AM JIABOPATOPHOM PABOTHIL

. Kakue peructpsl Ha3pIBalOT perucTpaMu CIEeNUaIbHOTO Ha3HAYCHUS ?

. Kakue peructpsl cieniMaibHOro Ha3HAUYE€HUS U3yUYEHBI B J1A00OPATOPHBINA padoTe?

. OnummTe Ha3HaUYeHUE U cocTaB peructpoB PortA, PortB, TrisA, TrisB.

. Onummre cocras u Ha3HaueHue peructpa STATUS.

. B ueM otiinumne padounx 6utoB ot (aaros? I[lepeuncnure usBectusie Bam dnaru.

. [lepeunicnure OUT-OPUESHTUPOBAHHBIE KOMAH/IbI 111 U3BMEHEHUS COJIEP>KHUMOTO
PETUCTPOB, YKAXKUTE X (HopMaT U OCOOCHHOCTH MPUMEHEHUSI.

7. Ilepeuncnure 6alT-OpUEHTUPOBAHHBIE KOMAH/IBI JIJIS1 U3BMEHEHHSI COJIEPKUMOTO

PETUCTPOB, YKAXKUTE UX (HopMaT U OCOOCHHOCTH MTPUMEHEHUS.
8. Uem oTiamyarorcst komanasl movwi{, movf, moviw?

AN DN AW~

JIP N or . .12.
O6nwem 1.00 yc.m.i. ®dopmat 60x80/16
3aka3z N . Tupax . llena

DLIGHTP Jucrannronnoro odpazopanus [AI'TY
AJlpec yHUBEpCHUTETA :
344010, PocroB-Ha-/lony, mi. ['arapuna, 1
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	Флаг заема имеет инверсное значение. Вычитание выполня-

