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1 BBEAEHUE

Baxnyio yactb TeopeTHueckoi U npodhecCHOHAIBHOM MPaKTHUECKOW MOATOTOBKH CTYAECHTOB CO-
CTaBJISIIOT MPAKTUYECKUE U TaOOPATOPHBIE 3aHATHSL.

CocraB 1 conepkaHue MPaKTHUECKUX U Ja00OpaTOPHBIX pabOT HANPaBJICHBI Ha pean3aluIo AeHCT-
BYIOIIETO (heiepabHOr0 roOCyAapCTBEHHOr0 00pa30BaTeIbHOrO CTaHIapTa CPEAHEro NPOodeCcCHOHATBHO-
ro o0pa3oBaHUsI.

Benymeit tuaakTH4ecKon 1eNbi0 MPaKTUYECKUX 3aHITHH SBJIseTCs (POPMUPOBAHKUE MPAKTUYECKUX
YMEHUH - TpoeCCUOHATBHBIX (YMEHHUI BBHIIOIHATH ONpPE/eICHHBIE AEUCTBUS, ONEepallui, HEOOXOIUMbIE
B MOCJEIYIONIEM B MPOPECCHOHATBHON N1€ATEIbHOCTH), HEOOXOAUMBIX B MOCIEAyIolIeld y4yeOHOl nes-
TEJILHOCTH 110 MPO(PECCHOHATBHBIM MOTYJIISIM.

Benymeit nunakTuyeckoi LeIblo J1abopaTOPHBIX paboOT SBISETCS SKCHEPUMEHTAIbHOE MOATBEP-
JIEHHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJIOKEHUH (3aKOHOB, 3aBUCUMOCTEM).

B cootBerctBum ¢ padoueit [IM.02 «l[IpumeHneHrne MUKpOIIPOLIECCOPHBIX CHCTEM, YCTAaHOBKA M Ha-
cTpoiika nepudepuitnoro obopynoBanus», MJIK.02.01 «MuKpOTPOIIECCOPHBIE CUCTEMBI» MPETYCMOT-
PEHO IpOBeeHHUE Ta00OPATOPHBIX PAOOT U MPAKTUUECKUX 3aHITUH.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4arOIIUNCS JODKEH:

ymems.

- COCTaBJIATH [IPOrPaMMBbI Ha A3bIKE acceMOiiepa JijIsi MUKPOIIPOLIECCOPHBIX CUCTEM;

- TpOU3BOAMUTH TecTUpoBaHue u oTiaaky MIIC;

- BBIOMPATh MHUKPOKOHTPOJIEP/MUKPOIIPOIIECCOP ISl KOHKPETHOM CUCTEMBI YIIPaBICHUS
Coneprxanue 1a00paTopHbIX padOT OPHEHTUPOBAHO HA POPMHUPOBAHKE OOIIMX KOMITETEHIIHH 110 mpodec-

CHOHAJIFHOMY MOJIYJIFO OCHOBHOH MPo(heCCHOHANTBHON 00pa30BaTebHOM MPOTrPaMMBI IO CTICIUATEHOCTH

OK 1. [ToHumaTh CymHOCTH U COIMANIbHYIO 3HAUMMOCTh CBOeH OyayIieil mpodeccuu, mposBIATh K HEl

YCTOWYMBBIA HHTEPEC

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JESTEIBHOCTD, ONMPEAEIISITh METOIbI M CIIOCOOBI BHITIOTHEHUS

npodecCHOHATIBHBIX 33J1a4, OIICHUBATh MX 3(P(PEKTUBHOCTH U KaYEeCTBO

OK 3. [IpuHumaTh pemeHns B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYalUsIX U HECTH 33 HUX

OTBETCTBEHHOCTh

OK 4. Ocy1iecTBiATh IOUCK U MCIOIb30BaHUE HHPOPMALIUU, HEOOXOAUMOM U1 3P PEKTUBHOTO

BBITNIOJIHEHMSI TPOPECCHOHANBHBIX 3a/1a4, MPO(ecCHOHATBHOTO U IMYHOCTHOTO Pa3BUTHUS

OK 5. Hcnonb30BaTh HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTUH B PO eCCHOHATbHON

JeSITeIbHOCTH

OK 6. PaGoTath B KOJUIEKTUBE U KOMaH 1€, 3 (HEeKTUBHO 00IIATHCS C KOJIEraMH, pyKOBOJCTBOM,

MOTpeOUTEIIMU

OK 7. bpatb Ha cebs OTBETCTBEHHOCTb 33 pabOTy WIEHOB KOMaH bl (OJYNHEHHBIX ), pe3yIbTaT

BEIIIOJIHEHUS 3aJaHni

OK 8. CamocTosATeNbHO ONpPEAEATh 3a/1a4i IPOPEeCcCHOHATBHOIO M JMYHOCTHOTO Pa3BUTHUS, 3aHUMAThCSA

camMo000pa3oBaHUEM, OCO3HAHHO JIAHUPOBATh MOBBIIIEHNE KBATU(UKALIUN

OK 9. OpueHTHpOBaTHCS B YCIOBUAX YAaCTOH CMEHBI TEXHOJIOTHI B MPO(ECCHOHATLHON 1EATEIbHOCTH

N oBnagenuto npodhecCHOHATBHBIMIA KOMITETECHIHSIMU:

IIK 2.1. Co3znaBath mporpaMMsbl Ha si3bIKe acceMOIepaiisi MUKPOIIPOLIECCOPHBIX CHCTEM.

[1IK 2.2. TIpon3BOANTE TECTUPOBAHUE, ONIPEIECICHUE TAPAMETPOB U OTIAAKY MUKPOIPOLECCOPHBIX

CHUCTEM.

Bemonnenue crynentamu jgadoparopHbix padot mo IIM.02 «IIpuMeHeHne MHUKpOIPOLECCOPHBIX
CHCTEM, YCTaHOBKa M HacTpoiika mepudepuitHoro odopynosanus», M/IK.02.01 «MukponpoieccopHbie
CUCTEMBI»HAIPABJICHO Ha:

- 00600111eHHEe, CUCTEMAaTH3allHI0, YIITYOJIeHHE, 3aKpeIUIeHUE, pa3BUTHE U JICTAIU3AIUIONOTYY€HHBIX
TEOPETUYECKHX 3HAHUHU N0 KOHKPETHBIM TEMaM MEKIUCIUILTMHAPHBIX KYPCOB;

- (opMHpOBaHHE YMEHHUH NMPUMEHSTH MOJIyYECHHBIC 3HAHUS Ha MPAKTHKE, PEAN3alUI0 eIUHCTBA
WHTEJUIEKTYAJIbHOM Y IPAKTUYECKOM JAEATENBHOCTH;

- popMupOBaHUE U pa3BUTHE YMEHMIA: HaOII0aTh, CPAaBHUBATH, COMOCTABIATh, AaHATU3UPOBATH, JE-
JaTh BBIBOJIBI U 0000IIEHNS, CAMOCTOATEIBHO BECTH MCCIIEOBAHMUS, [T0JIb30BATHCS PA3IMYHBIMU ITpUEMa-
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MU U3MEPEHUM, 0OPMIIATH Pe3yIbTaThl B BUIE TaOIHIl, CXeM, Tpa(HUKOB;

- mpuoOpeTeHne HaBBIKOB PaOOTHI C pa3IMYHBIMU NPUOOpaMU, almapaTrypoi, yCTaHOBKaMU U JIpy-
TUMH TEXHUYECKUMHU CPEeICTBAMU JIsl TPOBEICHUS OIBITOB;

- pa3BUTHE MHTEIEKTYalIbHBIX YMEHUH y OyIyIIUX CIEHUAIMCTOB: aHAIUTUYECKUX, IPOECKTUPO-
BOYHBIX, KOHCTPYKTHUBHBIX U JIp.;

- BBIpAOOTKY IIPU PELICHUU TIOCTaBJICHHBIX 3a/1a4 TPOPECCHOHATHHO 3HAYNMBIX KaueCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsl MHUIIMATHBA.

[pakTrueckue 1 1a00OpaTOPHbIC 3aHATHS TPOBOIUTCS TIOCIIE COOTBETCTBYIOIICH TEMBI, KOTOpast odecrie-
YHMBAeT HAIMYME 3HAHUI, HEOOXOAUMBIX JIJISI €€ BBITIOJIHEHUSL.

[TpoaomKUTETbHOCTD BBITOIHEHHS MPAKTUYECKON MM JTA0OPaTOpHOI pabOThI COCTABIISIET HE MEHee
JIBYX aKaJIEMUYECKHUX 4acoB (0T 2 710 6) U MPOBOAUTCS TIOCIIE COOTBETCTBYIOILIETO 3aHSATHSI, KOTOPOE 00eCeyr-
BAaCT HAJIMYKME 3HAHU, HEOOXOIUMBIX JUIS €€ BBIOTHEHHS.



2 METOAUYECKHUE YKA3ZAHUSA

Tema 1.3 Mukponpoueccopusie cucrembl (MIIC)
IMpakTnyeckas padora Ne 1
N3yuenue cxembl TunoBoii MIIC

®opMupyeMble KOMIIETEHIMH:
[IK 2.2. IIpou3BoAUTH TECTUPOBAHUE U OTIIAJKY MUKPOIIPOLIECCOPHBIX CUCTEM.

Heab pabdoThl: U3y4UTh NPUHIMIBI TOCTpOeHUs B GyHKImoHupoanuss MIIC na npumepe MIIC
cepun KP580

Boinosnus padory, Bel Oyjaere:

ymemn.
- BBIOMpPATh MUKPOKOHTPOJUIEP/MUKPOIIPOLIECCOP I KOHKPETHOW CUCTEMBI YIIPaBICHUS

MarepunanbHoe obecnieyeHue:

He TpeOyeTcs

Teoperuveckue cBeeHUs

Kommexkr muxpocxem cepuu KP580, BemonHenubix no n-MJII- u TTJIII - texnomoruu, xa-
paKTepu3yeTcss apXUTEKTYPHBIM €IWHCTBOM, KOTOpPOE 00eCHeunBaeTcsi aBTOHOMHOCTBIO M (DyHK-
[[UOHATILHOM 3aKOHYEHHOCTHIO OTAETBHBIX MHUKpPOCXeM, YHU(HUKaluel ux unrepdeiica, mporpammupye-
MOCTBI0 MUKPOCXEM, UX JIOTHYECKOW U 3JIEKTPUUYECKONM COBMECTUMOCThIO. BocbmupaspsigHas opranusa-
s, PUKCUPOBAHHBIN HAOOP KOMaH], OONBIION BRIOOp MepudepuitHbIX MUKPOCXEM Pa3IMYHOrO Ha3Ha-
YEeHHUsI, OTHOCUTEIHLHO BBICOKOE OBICTPOACHCTBHE, YMEPEHHOE MOTPEOJIEHHE MOIIHOCTH 00ECIeUnBaIOT
MIIK mmpokoe npuMeHEHUEe IPU CO3AaHUM CPEACTB BBIYMCIUTEIBHOW TEXHUKH, YCTPOMCTB JOKAIbHOU
ABTOMATHKH, KOHTPOJIJIEPOB M3MEPUTEIBHBIX MPHOOPOB M MEpUPEPUIHHBIX YCTPOUCTB.MUKPO-OBM mist
YIPABJICHUS TEXHOJOTMUECKUMU IIPOLiecCaMu U u3MepurtenbHbiMu cucteMamu U Ap. CoctaB MIIK cepun
KP580 npusenen B Tadu. 1.

Ta6mmma 1 - CocraB cepunt KP580

Tun Mmukpocxem OyHKIMOHAIBHOE HA3HAUCHHE
KP580BMS&0OA OHOKpUCTANBHBIN 8-pa3psiAHBIA MUKPOITPOIIECCOP
KP580BB51A [IporpamMMupyeMsblil mocienoBaTeNbHbIN HHTEpPETc
KP580BIM53 IIporpammMmupyemslii TaiimMep

KP580BBS5A [IporpamMMupyeMblil mapanenbHbIi HHTEpgEc
KP580BTS57 KonTposmiep npsiMmoro fnocryna K namsTi
KP580BH59 KonTpomiep npepsiBanuit

KP580BB79 WuTepdeiic kaBuaTypsl

KP580BI'75 Kontpomnep DJIT

KP580BK91A Wutepdeiic MII-kanan o011ero moab30BaHUs
KP580BA93 [Tpuemonepenarunk MII-kanan o61IeToO MOJBL30BaAHUS
KP580I'D24 I'enepaTop TaKTOBBIX CHUTHAJIOB

KP580BK28, KP580BK38 |CucTeMHbII KOHTPOJUIEP U IMIUHHBIA (POPMHUPOBATEIND
KP5801P82, KP5S80MP83  |bydepHslii peructp/peructp ¢ uHBepcueit
KP580BA86, KP580BA87 |1lunublit hopMupoBaresns/hopMupoBaTeab ¢ UHBEPCUEH

Tunosast aneKTpUuecKas MPUHIMIHAIBHAS CXeMa MUKPOMIPOIIECCOPHON CHUCTEMBbI Ha 0a3e MHKpPO-
cxeM cepun KP580 npusenena Ha puc. 1. Unciao u cocTaB MUKPOCXEM B CUCTEME ONpeeisoTcs Tpedo-
BaHUSIMH, MPEAbIBIIEMbIMU MOTpeduTeneM. HeoOXoauMbIMI KOMIIOHEHTaMH B JIFOOON cucTeMe SIBIIS-
I0TCSA:

- mukpornpoueccop KPSS80BMSO0A,

- reHepaTop KP580I'd24,

- cuctemHbiid konTposiep KP5S80BK28 (KP580BK38),
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- Oydepnas cxema ampeca (moctpoeHa Ha aByx Mukpocxemax KP580BA86 (KP580BAS87) mns
obecrnevyeHns Harpy309HOl CITOCOOHOCTH 10 IIWHE a/Ipeca).

O6bem mamsatu 3Y W HCMONB30BAHHWE OJIHOM WM HECKOJBKUX NEpHPEPUHHBIX MHKPOCXEM
KP580BBS51A, KP580BUS3, KP580BB55A, KP580BTS7, KP580BHS9, KP580BB79 nnun KP580BI'75
ONpeIeseT N0JIb30BaTENb.

MukponporeccopHasi CHCTEMa UMEET CHCTEMHYIO IIMHY, 00pa3yeMylo U3 TPeX LIHH:

- anpeca A15—AO0,

- naaubeix D7—D0,

- yIpaBJI€HUSI.

CucrtemHas IIMHA [O3BOJISET CTPOUTh MUKPOIPOLECCOPHYIO CUCTEMY IO MOJYJBbHOMY IPUHLIHUITY:
MOJYJIb LEHTPAIBHOTO Tporeccopa, Moaysib 3Y, Moayns YBB u 1. 1. Kaxasiii Moaysib MOXET coaep-
*KaTh cOOCTBeHHbIE Oy(depHbIe cXxeMbl aJpeca U JaHHbIX. /[ByHanpaBieHHbIE BBIBOJbI JaHHBIX Nepude-
PUHHBIX MUKPOCXEM PEKOMEHIYeTCs MOAKIIYATh K CUCTEMHOH IIMHE 4Yepe3 IIMHHBIC (OPMUPOBATEIN
(KP580BA86, KP5S80BAS87 nmm KP589AIT16, K589AI126). MaructpaibHas CTpyKTypa MHUKPOTPOIIEC-
COPHOM CHCTEMBI TIO3BOJISICT MOAKIIOYATh MUKpOCXeMbl 3Y o0miei eMKkocThio 10 64K 6ailT u MuUKpocxe-
MBI YBB 110 256 xaHaioB BBoza 1 10 256 KaHaJIOB BBIBOIA.

s mOMEeX0yCTOMYMBOCTH CUCTEMBl HM3KOYACTOTHBIC MOMEXH IO IEMU MUTAHUS HEOOXOAMMO
OJIOKMPOBATh KOHJIEHCATOPOM CYMMapHOH eMKOCThio u3 pacyera 0,1 MK® Ha KaKIYI0O MHKPOCXEMY,
BKJIIOUEHHBIM Mexay muHaMu +5 B u GND HenocpeacTBeHHO B Hauase MUHEL -5 B.

BpIcOKOYacCTOTHBIE TTOMEXH HEOOXOAMMO OJIOKMpPOBATh KOHJAEHcaTopoM emKkocThio 0,015— 0,022
MK®, BKIIOYEHHBIM MEXIY KaxabIM BbIBOJOM +5 B Mukpocxemsl u muHoil GND B HenmocpencTBeHHON
OJIM30CTH OT MUKPOCXEM (HE Jajee 5 MMm).

st yBenuyeHus: ObICTPOICUCTBUS CHCTEMbI TPEXCTAOMIIbHBIC JJUHUY IIHUHBI aJipeca U JAHHBIX pe-
KOMEH/]1yeTCs OJIKJII0YaTh K IMHaM +5 B uepes pesuctopsl conpoTuieHueM 2,2 kOwm.

Muxkpocxemsl cepun KP580 no Bxomam u Bbixojgam coBMecTuMbl ¢ Mukpocxemamu TTJI cepuit
K133 u K155.

Ocnosubie cteikoBovHbIE TapaMeTpbl UMC cepun KP580 nanbt B Tabm. 2.

Tabmuua 2 — INapamerpsl UMC

[Tapametp O6o3Haue- 3HaueHus mapaMeTpoB [Makc (MHUH.)]
HHE

Hamnpsokenue nuranwus, B Ucc 5,25(4,75)
BxomHOe HampspKkeHHE HH3KOTO YpOB- UL 0,8
Hi, B U|H (2,0)
Bxonnoe — HampspkeHHE — BBICOKOTO UoL 0,45
ypoBHsi, B Uon (2,4)
BrixomHoe — HampsiKEHHE — HHU3KOTO loL 2,2
ypoBHs1, B lon -0,4
BrixogHOEe  HampsKeHHE  BBICOKOTO I +10
ypoBHH, B loz +10
BBIX01HOI TOK HU3KOTO YPOBHS, MA CL 100
BpIix0oaHOM TOK BHICOKOTO YPOBHSA, MA C 10
Tok yTedkH Ha BX0JIaX, MKA Co 20
Tok yTedku Ha BXO/aX/BbIX0OJaX, MKA
Emkoctp Harpy3ku, n®
EmxocTh Ha BXxogax, md
EmkocTh Ha BXomax/Beixogax, md




VDD TIRNGL DI
- -

. =
o a 2
E ] oy h:*!..
:‘I ot @t ot
L y ¥
.
SPYELREIN !
VSSEgO8T AN E2ENELEEIN i
7 - 2
j o T"b st l v Sies 14
~ ~ I;s l;: Efe <{= E 1
] D1 B = s '
© — X
gt t] wd o]
- o~y
]
J (=Y [ , T
g 5 S &,
S8 S R 2 s A
o % . ?‘ E o o <
OBVROESLN E S . 2l 3l s 51« )
& 8 e £| & -
{ N 5 T RS 6429088dN
3 ViSRG OFEIN 8| xi s :
o g § o g 3] o -
x LY [~
@ g 5 =5 e & 2 = % f T
N w X s = S ~ e o
LTS g =2 N ] 5 = §
SRS gl I g £
=
= &
[ Ry
l S S 33
by =l =
"l o }‘: a
‘éggh Sa 3 EESHROEE AN \
S
&%3” 8% x
© 3
e d a; = = .
= £ Q| =isls <| {8 SLIGOBESN
I8 = )
1y l S ‘ 3
= = [E Iﬁf 2
. £ |l
3 [ 4 o o iz
ot
.oevmasawl gZNEOESIN | =
(% o3 taf = n; “P * __! e
3 S GRS
iR & 2 el IS
] & S s S 1_ LSLROBS AN
- a N
(=] x [ -
o =% - k3 qg‘h - Y -
g VOEWEOBS AN R ’é EE 5 I ]E IE in
3 £ = el
P RIS =1
alsl™ 4 v| — [ < ‘ FYUS
]
4 ZPIOGEIY ¥53 : QEVE LRGN
b d
J 858 ' ,
2 £ ! )
S st t - H ;
8 X @ m= e
[0 3

Puc.1 — TunoBas anextpudeckas npuHuunuansHas cxema MIIC Ha ocHoBe MIT KS80BMSEOA |

Muxkpocxema KP580I'd24 — renepatop TaktoBbix curHanoB (a3 Cl, C2, mpenHa3HaueH s
CHUHXpOHM3aIMU paboThl MUKponpoueccopa KPS80BMSEOA.
['eneparop popmupyer:

e 1ge ¢a3pl C1,C2 ¢ moJ0KUTETHHBIMI UMITYJIbCAMH, CIBUHYTHIMU BO BPEMEHH, aMILUIUTY 10H
12 B 1 yacroroi 0,5—3,0 MI'11;

® TaKTOBBIE CUTHAJIbI OIIOPHOW YaCTOTHI aMILIUTYy 10N HanpskeHus ypoBHsa TTJI;

e cTpobupyromuii curnan cocrosaust STB mmurensaocteio He MeHee (Ton/9—15 He), rae
Tor— nepuox TaKTOBBIX CUTHAJIOB OIIOPHOM Y4aCTOTHI,

e TakTOBbIe curHaibl C, CHHXpOHHBIE ¢ (pa3oit C2, ammutynoi Hanpspokenus ypoas TTJL
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I'eneparop cunaxponusupyet curaaibl RDYIN u RESIN ¢ dazoit C2.Ctpobupyronuii curaai co-
crostaust STB dopmupyercs npu Hanuuuu Ha Bxone SYN HanpsiKeHHs] BBICOKOTO YPOBHS, TIOCTYITAIOIIIE-
ro ¢ Bbixoga mukpomnpoiieccopa KPS8O0BMEOA B Hauane kaxaoro mammHHOr0 nukia. Curnan STB wuc-
HOJIB3YIOT ISl 3aHECEHUs] MHPOPMALIUU COCTOSIHUS MHKporpoieccopa B Mukpocxemy KP580BK28 nmu
KP580BK38 myist popMupoBaHUsI yIPABISIONIUX CUTHAJIOB.

st cornmacoBanus pabotel Mukporpoieccopa KPS8O0BMSOA ¢ mpyrumu ycTpoiCcTBaMH CHUTHAI
RDYIN cunxponusupyetcs no ¢ase C2 na Beixogae RDY reneparopa.

Brixoanoii curnan SR mosib3yroT 1Sl yCTAaHOBKU B MCXOJTHOE COCTOSIHUE MUKPOMPOIECCOpa U APY-
TMX MUKPOCXEM B CHCTEME.

Jnst aBTomatuyeckoil ycraHoBkM Mukpornpolieccopa KPS80BM880OA B MCX0AHOE COCTOSIHUE TPHU
nojaue HanpspkeHud nutanus kKo Bxoxy RESINMukpocxemsr KPS80I'd24 moakmo4aroT 1emb, COCTOSA-
uryto u3 anementoB R,VD, C2.

3amanue

N3yunts npunnunuanbayto cxemy MIIC (Ha3HaueHHE yCTPOWCTB M MPHUHIUI UX COSAMHEHUS) U
HapHUCOBaTh 0000IICHHYIO CTPYKTYpHYIO cxeMy MIIC ¢ yka3aHuWeM THIIOBBIX YCTPOMCTB, BXOJISIINX B
cocraB MIIC

KouTtpoJbHbie Bonpochl
KaxoBo naznauenue UMC KP580BM8O0A? [lokaxkute Ha cxeme.

KaxoBo naznauenne UMC KP580BB5S1A? [TokaxuTe Ha cxeme.

KakoBo naznauenue UMC KP580BBS55? Ilokaxute Ha cxeme.

KaxoBo naznauenue UMC KP580BUS53A? Tlokaxkute Ha cxeme.

KaxoBo naznauenue UMC KP580BA86? [lokaxxure Ha cxeme.

KaxoBo naznauenne UMC KP580I'd247? [Tokaxxute Ha cXeMe.

Kaxkue nmuHbI BXOAAT B COCTAB CUCTEMHOI IIMHEI B JanHod MIIC?

Kakym cxeMHBIM CIOCOOOM BBITOJHAETCS 3alIuTa OT TomMeX B 1anHoi MIIC?
Kak ocymectBisiercs ycranoBka B ucxonnoe cocrossuue MII u npyrux UMC B cucteme?
10 Kakyro ¢pynknuto Bemonasier UMC KP580BK28? ITokaxkure Ha cxeme.
dopma npeacTaBjIeHus pe3yJbrara:

OTuer JOMKEH ColepiKaTh:

1. Llenb paboThLI.

2. Ilepeuens obs3aTenbHbiXx KoMmoHeHToB MIIC u ux Ha3HaueHwue.

3. CrpykrypHnas cxema MIIC

4. OTBeThI Ha KOHTPOJIbHBIE BOIIPOCHI

CoNoOA~WNE

Tema 1.5. Opranusanus BBoaa/BoiBogaganHbix MITC
IIpakTnyeckas padora Ne2
N3y4yenne ycrpoiicTBa napamienasHbix noproB MK ADuC842

®opMupyeMble KOMIICTCHIINH
[1K 2.2. [Ipon3BOaUTH TECTUPOBAHUE U OTJIAAKY MUKPOIPOLIECCOPHBIX CUCTEM.

Lesb padoThI:U3yYUTh OCOOEHHOCTH PabOTHI MapayUIeIbHBIX TOPTOB MUKPOKOHTPOJIIEPA, a
MMEHHO paboTy CO CBETOJIMOJHBIMU UHJIMKATOPaMU U CIIOCOOAMU YIIPaBJICHUS UMHU.

Beinosnus padory, Bel Oyaere:

ymems.
- BBIOMpPATh MUKPOKOHTPOJUIEP/MUKPOIIPOLIECCOP I KOHKPETHOW CUCTEMBI YIIPaBICHUS

MarepunanbHoe obecnieyeHue:

He TpedyeTcsl.

Teoperuyeckue cBeieHUs

1. ¥YcrpoiicTBo napajiejibHbIX IOPTOB MUKPOKOHTPOJJIEpa

[TapannensHbl MOPTHI MpeIHA3HAYEHBI JIUIsI 0OMEHa MHOTOpa3psIHON IBOMYHON MH(OpMaIend Me-
Y MUKPOKOHTPOJUIEPOM M BHEUIHHUMH YCTPOMCTBaMH, MpPH 3TOM B KAaue€CTBE BHEUIHETO YCTPONCTBA
MOJKET MCIIOIb30BaThCSl APYTOM MHUKPOKOHTposuiep. Kaxaplii U3 MOpPTOB COAEPKUT BOCHMUpPA3PSAHBIN
pEerucTp, UMEIOITNI 0aHTOBYIO M OMTOBYIO aapecalivio A YCTaHOBKH (3armuch —1) wim copoca (3anuch
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—O0l) pa3psmoB 3TOrO perucTpa ¢ MOMOIIBIO0 MPOrPaMMHOTO oOecrieueHust. BBIXOIbI ATHX PETUCTPOB CO-
€MHEHBI C BHEIIHUMU HOXXKKaMU MUKpocxeMbl. C TOUKH 3pEHHUsl BHEIIHErO YCTPONCTBA MOPT MPEICTaB-
JsieT co000M OOBIYHBIA WCTOYHHMK WJIW MPUEMHUK WH(OPMAIIMK CO CTaHIAPTHBIMH ITU(POBBIMH JIOTHYEC-
ckumu ypoBHsIMH (00b19HO TTJI), @ ¢ TOUKH 3peHUs] MUKPOIIPOIEcCCOpa — 3TO sSYeHKa MaMsTH, B KOTO-
PYIO MOXHO 3aIIMChIBaTh JaHHbIE WM B KOTOPOI cama co0oii mosiBiiseTcst uH(opMarus.

B kauecTBe BHENIHErO YCTPOICTBa MOXET CIYXHThb JIO00H OOBEKT yNpaBIEHUS MM HCTOUYHUK
uHpopManuu (pa3InyHble KHOMKH, JATYMKH, MUKPOCXEMBI, OMOJIHUTENIbHAS M1aMsATh, UCIIOJIHUTEIIbHBIE
MEXaHU3MBbI, JBUTATENIN, PEJIC U TaK JIaJiee).

B 3aBucuMOCTH OT HampaBICHMS NEPEJadyd JAaHHBIX IapajuIeIbHBIC NOPTHI HA3bIBAKOTCS IOPTaMHU
BBOJI4, BEIBOJIa WIIM ITIOPTaMU BBOJA BBIBOJA.

B kauectBe mpocTeifiiero mopra BbIBOAA MOXKET ObITh MCIOJIB30BAH MapaUICIbHBI PETUCTpP, TaK
KaK OH I03BOJISIET 3allOMUHATh JAHHBIE, BBIBOJUMbBIE MUKPOIIPOLECCOPOM M XPAaHUTh UX JI0 TEX IO, MO-
Ka IoJlaeTcs MuTaHue. Bee 3To Bpemsi cUrHaibl ¢ BbIXOZAA 3TOTO PETUCTpa MOCTYNAKOT Ha BHELIHEE YCT-
poicTBO. YrpouieHHas (pyHKIMOHAIbHAs CXeMa [TopTa BbIBO/IA [TOKa3aHa HAa pUCYHKE 2. J[BouuHbIE Cll0-
Ba C CUCTEMHOM IIMHBI JaHHBIX MHUKPOIPOLIECCOPA 3aMUCBIBAIOTCS B peructp no cursairy —WR||. Bei-
xo761 "Q" perucrpa MOTyT OBITH MCIIOJB30BAaHBI KaK MCTOYHUKH JIOTUYECKUX YPOBHEH JUIS yIpaBIICHUS
BHEUIHMMH YCTPOMCTBAMU. DTOT PErMCTP HA3bIBAETCS PETUCTPOM JIaHHBIX IOPTa BBIBOJA.

Jl1st oTOOpaxeHust 3TOro PerucTpa TOJAbKO B OJHY SUEHKY NMaMATH aJpeCHOr0 MPOCTPAHCTBA MUK-
POIPOLIECCOPHOTO YCTPOKCTBA B COCTaBe MOPTa BBOJA-BbIBOJIA BCEra MPUCYTCTBYET AemudpaTop aape-
ca. DTOT pEerucTp Ha3bIBAa€TCsl PErUCTPOM JAaHHBIX NopTa BbIBoAA. Ha BbIxoze nemmudpartopa agpeca yc-
TAQHABJIMBACTCs €AMHMIA JINIIb TOTJA, KOIla JIBOMYHOE CIOBO HA €r0 BXOJE MMEET 3aJaHHOE CTPOro OIl-
peAeneHHOe 3HauYeHUE, COOTBETCTBYIOLIEE apecy SUEUKH MaMsITH, BO BCEX OCTAJbHBIX CIyyasiX Ha BbI-
xoJie nemudparopa agpeca yAep >KUBaeTCsl JOTMUECKUN HOJb.
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Puc. 2 — @ynknmonansHas cxema nmopta BeiBogaPuc. 3 — @yHKIHOHaIBHAs CXeMa IopTa BBOIA

B kauectBe mopra BBOJa MOKET OBITh MCIOJIb30BaH MIMHHBIN QopmupoBatens. [ moctpoeHus
1opTa BBOJIA BBIXO/BI MHHHOTO (opmuposarens (Q0-Q7) moakIrOueHbl K BHYTPCHHEW MIMHE JAHHBIX
MHUKpPOIIPOIIECCOPa, a Ha €ro BXOJ MOJKIIOYAIOTCS CUTHAJbI, KOTOPbIE HYKHO BBECTHM B MHUKPOIIPOILIEC-
COPHYIO cHcTeMy. YIIpolleHHas (yHKIMOHAIbHAs CXeMa IopTa BBOJIA MPUBE/IEHA Ha PUCYHKE 3.

[uuHBI opMHupoBaTENb padbOTaeT cleAyIUM 00pa3oM: JaHHble ¢ BXx0oa0B D0-D7 moctynator
Ha BbIx0bI Q0-Q7 numb Toraa koraa Ha Bxojae OE (OutputEnable — pa3pemienue Bpixo/1a) yCTaHOBIICH
BBICOKMI Jlornueckuid yposeHsb (1), koraa ke Ha OF nornyeckuil HOMb BBIXO/ABI IEPEXOAST B TPETHE CO-
CTOSIHME U HUKAK HE BIMAIOT HA IIMHY JaHHBIX. 3HAaYEHHUE CUTHAJIa C BHEIIHETO BBIBOJA MOPTA MEPENAET-
Csl Ha IUMHY JaHHBIX (CYUTHIBAETCS) MO yIpaBisdoleMy cursainy RD.

Jns oTobpakeHus: MMUHHOTO (popMUpoBaTess MopTa BBOJA B OJIMH aJIpec NMPOCTPAHCTBA a/IPECOB
MUKPOKOHTpPOJUIEpa UCHIONB3YeTCs AemndpaTop aapeca. Beinensemblilt femm@paTopom ajpec Ha3bIBalOT
a/IpecoM perucTpa JaHHBIX MMopTa BBojA. M3 mopTa BBO/1a BO3MOXKHO TOJIBKO YTE€HHE HH(POPMALIUH.

Tak kak U3 mopra BBOJIa BO3MOKHO TOJIbKO uTeHue uHopmanuu (komang RD), a B mopt BeiBoJa
TOJILKO 3amuch (komMaHaa WR), To U1t HOPTOB BBOAA M BHIBOAA MOXHO OTBECTH OJIMH U TOT K€ aJpec B
aJIpeCHOM TMPOCTPAHCTBE MUKPOIIpolieccopa. YIPOIleHHasi CXeMa OJHOI0 pa3psijia MapajjielIbHOro mopTa
BBOJIa-BbIBO/Ia NIpUBe/ieHa Ha pucyHKe 4. [Iogo0HOe cXeMOTEXHUYECKOE pelIeHHe TPUMEHSIETCS B MUK-
pOKOHTpoJuiepax apxuTekTypsl MCS-51, Takoil mOpT Ha3bIBA€TCS KBa3WIByHApaBIE€HHbIM. JlJIs MUKpO-
KOHTPOJUIEPOB APYTUX APXUTEKTYP CXEMa MOXKET OTJIIMYAThCS.
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Pucynok 4 — YnpouieHHas cxema OJHOTo OuTa rnapajuielbHOTO KBAa3UBYHAIPABICHHOTO ITOPTa

OpuH paspsig perucTpa mopra npeiactaBisier coboit D-Tpurrep, 3anuch BXOAHBIX JAaHHBIX B KOTO-
PBII IPOMCXOJUT IO BBICOKOMY YPOBHIO cuHXpocursana (Bxon tpurrepa —Cl). Ha pucyHnke takoi cur-
HaJl Ha3BaH «3aluCh B 3alENKy». MONIHOCTh CUTHAJIA ¢ HHBEPTUPYIOLIEr0 BbIXOA TPUITEPA YCUIIUBACT-
cs npu nomom MOII (Merann — OKUCh — HOJYHNPOBOJHHUK) TPaH3MCTOpa, a 3a TE€M IOCTyHaeT Ha
BHEIIHUI BBIBOJ MUKpPOCXEMbl. BHYTpeHHUI MOATATUBAIOLININ PE3UCTOP CIYKUT I 00ECIIEUEHUs! BbI-
XOJIHOIO TOKa IIOpTa IPHU YCTAHOBJIEHHOM BBICOKOM JIOTMUECKOM ypoBHE. Kak mpaBuiio, BMECTO pe3u-
CTOpa B MOPTaX MUKPOKOHTPOJUIEpA UCIIOIB3YETCSl YIpaBisieMblil renepaTop cradunbHoro toka (I'CT),
cobpannblii Ha MOII Tpan3uctopax. Crnenyer oOpaTUTh BHUMaHME, YTO Y HEKOTOPBIX IOPTOB BBIBOAA,
BHYTPEHHET0 TeHepaTopa TOKa MOXKET U He ObITh, ipuMep Tomy PO.

2. TIloakiouyeHHe BHEIIHHUX YCTPOMCTB K MOPTY Napajljie]bHOMY OPTY MUKPOKOHTPOJLJIEpa

BuewmHumMu ycTpoiicTBaMU Ha3bIBAaIOTCS JIIOObIE YCTPOICTBA, KOTOPBIMH YIPABISET, OT KOTOPBIX
HOJy4aeT WM KOTOPBIM IepefaeT MH(OpMaluo MUKPOKOHTpoJulep. B kauecTBe BHEUIHMX YCTPOWCTB
MOTYT BBICTYIaTh yCTPOHCTBAa BBOJA-BBIBOJIa MH(YOPMALUU — CBETOAMOIHBIA HHIUKATODP, AWUCIUICH,
JIaTYMK, KHOIIKA, KJIaBUaTypa, APYroi MUKPOIIPOLIECCOP.

BuyTpeHHss cxeMa mopTra NOCTPpOE€Ha TaKUM 00pa3oM, YTOObI MAaKCHUMaJIbHO YHPOCTHTH MOJKIIO-
YEHME BHEIIHUX YCTPOMCTB K MUKPOKOHTposuiepy. [IpucyrcrBrue B cxeme mopra BEIXOJAHOTO TPaH3UCTOPA
MO3BOJIET MOAKIIOUUTH K BBIBOJIaM MOPTa CBETOAMOAHBIE MHIANKATOPBI HETIOCPECTBEHHO, 0€3 yCUInuTe-
Js1 MOIIIHOCTH, KaK 3TO MOKa3aHO Ha pucyHke 5. [Ipu aToM HE0OX0auMO CIEeIUTh 32 MAaKCUMaJIbHOU J0-
IIyCTUMOI MOIIIHOCTBIO, paCCEMBAEMON HA MUKPOCXEME U OTIENbHBIX BbIBOJAX mopra. CBETOOUO B Ta-
KOHM CXeMe 3aropaeTcsl IpyU HU3KOM MOTEHIIMAaJe Ha BBIBOJE MOPTa, ISl 3TOT0 B MOPT JAOKEH OBITh 3alu-
caH JIornueckuid Houb. Pe3uctop R1 orpannumBaeT TOk yepe3 CBETOANO, €CIU 3TOT PE3UCTOP HE MOCTa-
BUTh, TO TOK IO LIENHM HHJIMKATOPAa MOXET JOCTUTHYTh HEIOMYCTUMOM BEIMYMHBI U CBETOJUOJ WIIU
BHYTPEHHUI TPAH3UCTOP BBIMIYT U3 CTPOS.

DV Ve Qo

Pucynok 5 — DkBUBaJIeHTHas cXxeMa MOJKIIOUECHHS CBETOMOJHOTO HHANKATOPA K MapaJIIETbHOMY
OpTy

Ecnu e TpeOyercst oOecnieunTh OONBIINIA TOK HArpYy3KH, TO AJIS YCUJIEHUS TOKa MOPTa UCTIOIb3Y-
10T BHEIIHUI TPaH3UCTOP, KaK MOKa3aHO Ha PUCYHKE 6.
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Pucynok 6 — Cxema NOAKIIFOUYEHHUS CBETOIMOJHOTO UHIUKATOpa
4yepe3 TPaH3UCTOPHBIN KITF0Y

B npuBenenHoii cxeme 0aza TpaH3UCTOpa MOJKIOYEHA HEMOCPEACTBEHHO K BhIBOAY nopra. Eciu
BBIXOJIHOI'O IOpTa KOHTPOJUIEpA JOCTAaTOYHO JJIsi OTKPBIBAHUS TPaH3UCTOpa, TO pe3uctop R2 moxer
OBITh UCKJIFOUEH M3 CXEMBL. DTOT PE3UCTOP HY)KEH JJIsl YBEIMUYCHUS TOKA 0a3bl TPAH3UCTOPHOTO KITIOYA.
Pesucrop R3 paccuutbiBaeTcs MCXols U3 JONYCTUMOIO TOKa cBeToauofa. i 3aXuraHusi CBETouoaa
HEO0XO0MMO B COOTBETCTBYIOIIUI pa3ps] NapauIeIbHOTO IOPTA 3alMCaTh JOTMYECKYIO €IUHUILY, a I
€ro raieHust — JOrHYeCKHi HOJIb.

JIByHampaBJICHHBIA MOPT MO3BOJISIET MOJIy4aTh HU(PPOBYIO HHMOPMAIMIO OT Pa3IMYHBIX UCTOYHH-
KOB — KHOIOK, JaTYMKOB, MUKpocxeM. CoriacoBaHue MHUKpPOCXEM MEXIy COOOH He HpeCcTaBiser
TPYAHOCTEH, TaK KaK MPAaKTUYECKH BCE COBPEMEHHBIE MH(POBBIE MUKPOCXEMBI IO BXOY M BBIXOAY CO-
IJIACOBAaHHBI MEXJly COOON U UMEIOT CTPOro ONpeAeIeHHbIe 3HaUeHUs JIOTH4eckux ypoBHel. C natumka-
MH U KHOIIKaMH IO€JI0 00CTOUT HECKOJIBKO CciloKHee. Bece JaTYUKK BBIIIOJHAIOTCS TaK, YTO OHHU C TOYKHU
3peHHsl DJIEKTPUYECKOH CXeMbl MpeJCTaBIAIOT COO0OM KOHTAaKThl, paboTarollde Ha 3aMbIKaHHE-
PasMbIKaHHC. HOBTOMy CXeMa IOAKIKOYCHUA AJAaTYUKOB W KHOIIOK IMPUHOWUIIMAJIBHO HE OTJIMYAarOTCA. Co
CTOPOHBI MHUKPOKOHTpOJIIEpA 3aMbIKaHME—Pa3MbIKaHUE JIOJDKHO HWHTEPIPETHUPOBATHCA Kak I0jada Ha
BXOJI Jlornueckux ypoBHe#. [Ipocreiiias cxema, mpeoOpasyroiasi 3aMbIKaHUE KOHTAKTOB B JIOTUYECKUE
YPOBHHU IOKa3aHa Ha PUCYHKE 7.
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Pucynok 7 — INogkiroueHue ucToyHnka nuppoBoi HHGoOpMauu

Korna xontakT K pa3soMKHYT TO Ha BXOJ MUKPOKOHTpOJUIEpA Yepe3 pe3uctop R momaercs Hamps-
JKEHUE NUTaHNs, NHTEPIPETUPYEMOE KOHTPOJUIEPOM KaK JIOTMYECKash €AMHUIA. ECIIM KOHTAaKT 3aMKHYT,
TO Ha BXOJI OJaeTCsl MOTEHIIMA OOIIETo MPOBOJIA, YTO COOTBETCTBYET JIOTHYECKOMY HYJIIO.

st Toro yto OBl BBECTH MH(POPMAIUIO C MapajuleIbHOTO MOpTa B HEro JOHKHA ObITh 3alUCaHbI
JIOTUYECKHE eIMHULBL. [leno B TOM, 4TO €ciu B pa3psij 3anucarh JIOTUYECKYIO €IMHHUILY, TO BBIXOAHOMN
TPAH3HUCTOP 3aKPBIBAETCS M HA BBIBOJE MUKPOCXEMBI 3a CUET BHYTPEHHETO MOJATATUBAIOLIETO PE3UCTOPA
YCTaHaBJIMBACTCS BHICOKHI YPOBEHb. DTOT YPOBEHb MOKET ObITh N3MEHEH Ha HYJEBOW MOTEHIMAJ 3aMbl-
KaHHEM BBIBOJa MUKPOCXEMbI Ha o0mmmii npoBoa. Y unpopmaius MoxkeT ObITh MPaBUILHO UHTEPIPETH-
pOBaHa MUKpONpoLECCOPOM. B ciydae e korjga B pasps NopTa 3alucaH JOIMYECKUH HOJIb, BHYTPEH-
HUHN TPaH3UCTOP OTKPHIT, HA BBIXOJE MOSBISETCS HU3KHUI MMOTEHIIMAJ, U3MEHUTh KOTOPBIA M3BHE HEBO3-
MoxHO. [ToaTom, mepes TeM Kak OCYLIECTBUTH BBOJ MH(OPMAIMK Yepe3 MapaieNbHbIi IOPT, COOTBET-
CTBYIOUIMH pa3ps] HEOOXOJUMO HACTPOUTh Ha BBOJ — 3allUCaTh B HETO JIOTHYECKYIO €IMHMUILY.
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3. Oco0eHHOCTH MapaLleJbHbIX IOPTOB MUKPOKOHTPoOJIepa ADuC842

B muxpokontpomnepe ADuC842, pupmsr AnalogDevices, st oOMeHa nH(pOpMaIUN ¢ BHEITHUMHU
YCTPOHCTBAMH HCIIOJIB3YETCS YEThIPEe MapaJIeTbHBIX MOPTa BBOJAA-BHIBOAA. J[OMOIHUTENFHO K CBOEMY
OCHOBHOMY Ha3HaUY€HHUIO HEKOTOPBIE MOPTHI MOTYT MCIIOJIB30BATHCS JUIS MOJIKIIOYCHUS BHEITHEH mams-
TH.

Port0 (P0.0 — P0.7) — JIByHanpaBieHHBIN §-MU pa3psiIHbII MapaielbHbIA TOPT BBOJAa-BbIBOJIA C
OTKPBITBIM CTOKOM. [IpH 3amucu B OUT perucrpa mopra JOTHYECKOW eIUHHIIBI COOTBETCTBYIOIIAS JIMHUS
HOPTa MEPEXOIUT B PEKUM BBICOKOMMIIETAHCHOTO BXoja. Jist paboThl B pekrMe MOpTa BBO/A-BBIBOJA
HEOOXO0IMMO BHEIIHEE MOATATHBAHNE KAXKIOTO Pa3psiaa MopTa K YPOBHIO JIOTHUECKOW EAMHUIIBL.

Portl (P1.0 — P1.7) — BxoaHO#i mopT, [0 yMOJYaHHWIO HACTPOEH Ha BBOJ aHAJIOIOBBIX CUT'HAJIOB
(pynxus ALIT). Kaxplii BBOJ MOXET OBITh MEPEBEICH B PEXKHUM IH(PPOBOTO BXOAA, VI 3TOTO B COOT-
BETCTBYIOIINN OHUT MOPTA TOJDKEH OBITh 3aIMCaH JIOTHYECKUN HOJIb. [IopT HE MMeeT BHYTPEHHETO YCHIIH-
BAIOIIETO TPAH3UCTOPA U MOTOMY NP BBOJEC AMCKPETHON MH(OpMAIMK Yepe3 HEero He Tpedyercs 3amu-
CBIBaTh B Pa3psjbl JOTHUYECKYIO eIMHUIy. B pexunme mopra nmudpoBoro BBoja HEOOXOIUMO BHEUIHEE
HOATSTUBAHUE KAXKI0TO pa3psiia MopTa K YpOBHIO JIOTUYECKON €TUHHIIBI.

Port2(P2.0 — P2.7), Port3(P3.0 — P3.7) — JIByHanpaBiicHHbIC 8-MH pa3psaHbIC MapaieibHbIC
NOpTHI BBO/Ia-BeIBOAA. [IpH 3amuicu B OUT perucTpa mopra JOTHYECKOW eUHHIIBI, COOTBETCTBYIOIIAS JIH-
HUS T0pTa TEPEXOIUT B PEKUM BBICOKOMMIIEIAHCHOTO BXOJa CO CJIa0BbIM MOATSATUBAHHEM CHTHAJIA K
YPOBHIO JIOTUYECKOW €TMHULIBI.

dopwmar u agpeca noproB PO-P3 npuBeneHsl Ha pucyHke 8. Ha 3TOM ke pUCYHKE IOKa3aHbI ajpeca
OTJENBHBIX OUTOB TIOPTOB B OMTOBOM IPOCTPAHCTBE MAMSITH.
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Pucynok 8 — Angpeca SFR napannenbHbIX mopToB

Muxkpokontposuiep ADuC842 B nabopatopHOM NMPAKTUKYME HCCIEIYETCS B COCTaBE yueOHOTO Jia-
6oparopHoro crenaa LESOI1, 1 Toro yto0sl onpenenuTh kKakoe nepudepuitnoe ycTporcTBO MOJKITIO-
YEHO K KaKOMY TOPTY CJIEYeT H3YIUTh MPUHIUIAATBHYIO CXeMY YIeOHOTO CTeHIa.

3amanmue

3apucoBaTh B TeTpaab (YHKIMOHAIHHBIE CXEMBI TOPTOB BBO/A-BBIBOJIA, @ TAK)KE CXEMBI ITOJKITIO-
YeHHsI BHEIIHUX YCTPOMCTB K MapasiebHbIM MOPTaM (MHIWKATOP M KHOIKA), 3HaTh Ha3HAYEHHE BCEX
KOMITOHEHTOB.

®opma npeacTaBieHus pe3yabTara:

OTyeT 1omKEH CONepKaTh:

1. Lenb paboThl.

2. DKBHBAJICHTHAs CXeMa MOJKIIOYCHHUS CBETOINO/IA K TTApaJUIETIHHOMY TIOPTY.

3. DKBUBaJICHTHAs cXeMa MOJIKIIOUYEHHUS HCTOUHUKA IM(POBOTO CUTHAJIA K MAPAJUICIbHOMY TOPTY.
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IMpakTnyeckas padora Ne3
N3y4yenne cxembl NOAKIIOUEHU MATPU4YHOH KiaaBuatypbsl K MK ADuC842

®opmupyeMble KOMIETEHIIUM:
[IK 2.2. IIpou3BOoAUTH TECTUPOBAHUE U OTIIAJKY MUKPOIIPOLIECCOPHBIX CUCTEM.

Heab padoThI:U3y4UTh OCOOCHHOCTH pabOThI MApAIJICIbHBIX TOPTOB MUKPOKOHTPOJIIEPA, a TAKKE
U3YYUTb CXEMBbI IIOJKIIOYEHHSI KHOIIOK M MAaTPUYHOMN KJIaBUATYpbl K MUKPOKOHTPOJLIEPY.

Boinosnus padory, Bel Oyaere:

ymemy:
- BBIOMpPATh MUKPOKOHTPOJUIEP/MUKPOIIPOLIECCOP I KOHKPETHOW CUCTEMBI YIIPaBICHUS

MarepuasibHoe o0ecnieyeHue:

He TpeOyercs.

TeopeTuyeckue cBeleHUs

IIpumeHeHre MATPUYHOM KJIaBHATYPbI I BBOAa HH(POPMALH B MUKPOIIPOLIECCOPHYIO
cucremy

Jlnst peanu3anyu B3aMMOJEHCTBHSL MOJIb30BATENsl ¢ MUKPOIIPOLIECCOPHON CUCTEMOM MCIOJB3YIOT

pa3nuHbIe YCTPOICTBa BBOAA-BbIBOAA HH(pOpManuu. B camMoM mpocToMm ciiydae B poiid yCTPOWCTBA BBO-
Jla MOXET BBICTYIaTh KHOIIKA, MPEICTABIIAIOMIAs COOOM 3J€MEHTApHBIH MEXaHU3M, OCYIIECTBIISIOIINN
3aMbIKaHHE-Pa3MbIKaHHE KOHTAKTOB MO ICHCTBUEM BHEIIHEH MeXaHM4YecKoil cuiibl. Cxema MmoaKiIroye-
HUSl KHOIIKM K JIMHUM BBOJIa NApaJuIEJIbHOTO MOPTAa BBOJA MUKPOKOHTpPOJUIEpa MOKa3aHa Ha PUCYHKe 9.
Korna konTakTel KHONKH S1 pa3oMKHYTHI uepe3 pe3uctop R1 Ha BXoJ KOHTpoIiepa MOCTyaeT BHICOKU A
JOTHYEeCKUi ypoBeHb —1l, KOrzma e KOHTaKThl 3aMKHYTHI, TO BXOJ] OKa3bIBa€TCS COCAMHEHHBIM C 00-
IIMM [IPOBOJIOM, YTO COOTBETCTBYET JorudueckoMmy ypoBHio —O0I. Eciu mapanienbHblil OopT MUKPOKOH-
TPOJIJIEpa UMEET BCTPOEHHBIN T€HEpaTOp TOKA, TO B CXEME MOXKHO 000UTHCH O€3 pe3uctopa R1.
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Pucynok 9 — IlonxiroueHne 0JMHOYHON KHOIIKH K NTapaJljIeIbHOMY IIOPTY

Henocrarok nmpuBeIEHHOM CXEMBbI 3aKII0YAETCS B TOM, YTO JJIS MOJKIIOYEHUS KaXJA0H KHOIKH
TpeOyeTcst OTAeNbHAs JTMHHS NapaJlyIeIbHOTO TIopTa. Tak Kak 4acTo TpeOyeTcsi BBOAUTH MHPOPMAIUIO C
0O0JBIIOr0 KOJMYECTBA KHOIMOK, TO JJISi YMEHBLICHHUS KOJUYECTBa JIMHUN BBOJAA-BBIBOJA MCIOIb3YETCS
KJIaBUaTypa, IpeicTaBisionas cobol ABYXMEPHYKO MaTpuIly KHOIIOK, OPraHM30BaHHBIX B pSAIbl U
ctonO1s! (pucyHok 10).

HOI[KJ'[IO‘IGHI/IG KJIIaBUATypbl OTINYACTCA OT CXEMbI INOAKITIOYCHUS OZ[I/IHO‘IHOI7[ KHOIIKHM TEM, 4YTO
MOTEHIMAJ OOIIEro MpoBOAa Ha OIpalIMBacMble KHOIKM MOJAETCS HE HEMOCPEICTBEHHO, a Yyepe3 MopT
BbBIBO/JIA.

B kaxaplii MOMEHT BPEMEHH CUTHAJ HU3KOTO YpPOBHA (JOTMUYECKHI HOJb) MOAAETCS TOJBKO HA
OJIMH CTOJIOEI] KHOMOK, Ha OCTAJbHBIE JOJDKHA MOJIABAThCS JIOTHYECKash eIUHNIA. JTO MCKIIOYUT HEO -
HO3HAYHOCTH OTpEJIeIeHUs] HOMepa Ha)kaTOW KHOMNKH. /IBOWYHbIE CUTHAJIBI, PUCYTCTBYIOIINE IIPH 3TOM
Ha CTPOKax KJIaBUATYphl, CYUTHIBAIOTCS Y€pe3 MOPT BBOJIA MUKPOKOHTpPOJLIEpa.
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Pucynok 10 — ITogkinroueHne MaTpu4HOM KJ1aBUATyphl K apauieIbHOMY MOPTY

Bpemennas nuarpamma HalpspDKEHUN Ha IIOPTax BBIBOJA IPU BBINOJHEHUHM IPOrPAMMBI OIpOca
KJIaBUATypBbl IIPUBE/ICHA HA pUCyHKe 11.
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Pucynok 11 — BpemenHnsle quarpaMmmsbl paboThl TOPTa BIBOJA

B xaxnapiii MOMEHT BpeMeHHU MPOU3BOAUTCS YTeHHs] MHPOpManuu u3 mopra BBoja. [Iporpamma
MHKPOKOHTPOJICPA 110 CUHUTAHHOU KOM6I/IHaHI/II/I AO0JDKHa OMpEeACIIUTG HOMEDP Ha)XKaTOU KHOIIKU KJIaBHa-
TYpBL.

3amanmue
3apI/ICOBaTB B TCTpadb CXEMBbI IMOAKIIOYCHHA 0I[PIHO‘~IHOI71 KHOIIKHA U ManI/I'-IHOI\/'I KJIaBUATYPhI K I1a-
pallIeNbHBIM MOPTaM (MHAUKATOP U KHOIKA), 3HATh Ha3HAUYE€HHE BCEX KOMITOHEHTOB.
dopma npeacTaBJeHus pe3yJjbTara:
OT4eT JOKEH COlePKaTh:
1. lens paboTHI.
2. DKBUBAJICHTHAS CXeMa MOAKIIOYCHUS KHOMKU K MapajljieIbHOMY TIOPTY.
3. DKBHBAJICHTHAs CXE€Ma MOJKIIFOUEHUS KIIABUATYphl K NapAJJIEIbHOMY HOPTY.

IIpakTuyeckas padora Ne4d
N3y4yenne Taiimepo MK ADuC842

®opmMupyeMble KOMIIETEHIMH:
[1K 2.2. [Ipou3BoAUTH TECTUPOBAHUE U OTJIAAKY MUKPOIPOLIECCOPHBIX CUCTEM.

Heasb padoThi: M3y4nTh 0COOEHHOCTH PabOTHI TaiMEPOB MUKPOKOHTPOJUIEPA, a TAKKE METOTUKY
KOH(UTypHpOBaHUS TaliMepoB U (POPMUPOBAHUS C TOMOILBIO TaiiMepa BPEMEHHBIX HHTEPBAJIOB.

Boinosnus padory, Bel Oyaere:

ymemn:
- BbIOMPATh MUKPOKOHTPOJIEP/MUKPOIIPOLIECCOP /17151 KOHKPETHOM CUCTEMBI yIIpaBJIECHUS
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MarepuasbHoe o0ecrieyeHue:

He TpeOyercs.

TeopeTuveckue cBeleHUs

1. OO0mme cBegenus o TaiimMepax

TaiimMepbl nperHa3HauyeHbl A1 (GOPMHUPOBAHUS BPEMEHHBIX MHTEPBAJIOB, [103BOJISAT MUKpPOIpOLIEC-
COPHOH cucTemMe paboTaTh B pEKUME PEaIbHOTO BPEMEHHU.

TaiiMepsl npeacTaBiIA0OT cO00H HUPPOBBIE CUCTUNKH, KOTOPBIE MTOJICYUTHIBAIOT UMITYJIbCHI THOO OT
BBICOKOCTAOMIIBHOTO T€HepaTopa 4acTOThI, IMOO OT BHEUIHETO MCTOUYHUKA CUTHAJA, B 3TOM CIIydae Tai-
Mep Ha3bIBalOT CYETYMKOM BHEHIHMX coObITHH. K cucTeMHON IIMHE MMKpompoleccopa TaiMepsl Moj-
KJIIOYAIOTCS IIPU IOMOIIM NTapaJlIeNIbHBIX IOPTOB.

Kak npaBuio, B MUKpOIIPOLIECCOPHOI cUCTEME B KaueCTBE I€HEPATOpPa 4acTOThl BBICTYIAET IE€He-
paTop BHYTPEHHEW CUHXPOHU3ALUNA MUKPOKOHTpoJulepa. YacTora reHepaTopa 3aJacT MUHUMAJIbHBIA M H-
TepBaJl BPEMEHM, KOTOPBIA MOKET ONpeleiaTh Taiimep. MHTepBansl BpeMeHH, 3aaBacMble TalMeEpOM,
MOTYT YCTaHABJIMBATBHCS TOJBKO U3 JAUCKPETHOro Habopa JOIMyCTUMBIXBpEeMEH. Pa3psaaHocTs HudppoBoro
CYETUYMKA, BXOJAIIET0 B COCTaB TaiiMepa, ONpeeiieT MAKCUMaJIbHbIM UHTEpBaJ BPEMEHHU, KOTOPBI MO-
KET OIPENENATh TalMep.

OO0bIYHO UCHONB3YIOTCS 16-THpa3psIHbIE TaliMEPBI, 103TOMY, I MOAKIIOUEHUS TAKOT0 TaiMepa K
8-MupaspsAHOMY Ipoleccopy TpeOyercst JBa HapaulenbHbIX mnopra. Kpome Toro, TaiiMepoMm HY>KHO
ynpasisaTh. TaliMep HY)KHO BKJIHOYaTh U BBIKIIOYATh, ONPEJEISITh, HE BO3ZHUKAJIO JIU [I€PENOIHEHUE Tall-
Mepa. DakT nepenoJHeHus 3allOMUHAETCS B TOTIOJIHUTEIBHOM TPUITEPE, MOAKIIOYEHHOM K BBIXOMY IIe-
peHoca cueT4yHKa TaiiMepa. DTOT TpHUITep Ha3biBaeTcs (hiaroM nepemnoiaHeHus taiimepa. Tpurrep (¢iar)
BKJIIOYEHHUS M BBIKIIOUEHUS TaiiMepa M (hiar nmepenoiaHeHus TaiMepa MOJKII0YAl0T K CUCTEMHON IIHMHE
MUKpPOIIPOIIECCOpa Yepe3 JAONOJHUTENbHBIN OPT BBOAA-BbIBOAA. CTPYKTYypHasi cxema Taiimepa B caMoOM
o01mieM Buje Noka3aHa Ha pucyHnke 12. Kax/plif 13 HOpTOB BBO/Ia-BbIBO/Ia OTOOpaKaeTcsi BO BHYTPEHHEM
aJIpeCHOM IIPOCTPAHCTBE MUKPOIPOILIECCOPA, U UMEET CBOI OTAENIbHBIN ajipec.
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Pucynok 12 — CtpykrypHas cxema Taiimepa

OueBHIHO, MAKCUMAJIBHOE YUCIIO, KOTOPOE MOXET OBITh 3aIIMCAHO B 16- OUTHBIN CUETHBINH PETUCTp
TaiimMepa paBHO 21% — 1 =65535, uro MPEACTABISIET COO0M JTOTUUECKYIO AMHUITY B KOXKIOM paspse pe-
ructpa. Takum oO6pa3zom, eciiu nepe 3alyCKOM TaiiMepa B €ro CYeTYMKU ObUIN 3allMCaHbl HYNH, TO Tiepe-
MIOJIHEHHE TaiiMepa mpon30uieT yepe3 65536 MalIMHHBIX [UKJIOB. 3HAsl 4aCTOTY 3aJIa0IIEro TeHeparopa
MHUKPOIPOIIECCOPHON CHUCTEMBI, a KaK CIIEJICTBUE U MEPUOJ CUTHAIA reHepaTopa T g, MOXKHO JIETKO OIpe-
JEJIUTh BpeMsl MIeperoIHEHUs TaiiMepa B CeKyH1ax:

T1=65536 Tg .

Ecnu xe TpebyeTcss yCTaHOBUTHh MEHBIIMI MHTEpBal BPEMEHH, TO TIEPE]] 3allyCKOM TaiiMepa B €ro
PETUCTPBI MOKHO 3alMCAaTh HAYAJIBHBIM KOJI, U TOTJa CUET HAYHETCS HE C HYJIS, a C 3alIMCAaHHOTO KOJa, U
CUETUYHKY NMOTpeOyeTcs MEHbIIe BpEMEHH Ui NepenoiHenus. B atom cnyuae Bpems paboTsl Taiimepa TT
orpenensercs 1no Gopmyne:

TT = (Zﬁ — I.C'ﬂdﬂ) 'T,-_-;J (1)
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rae: Code— ko, 3amucaHHbBIi B TaliMep 10 €ro 3amycka, 11 — Bpems pabotsl Taiimepa, TG — me-
puoJ KojeOaHMii 3aJar0Iero reiepaTopa, N — pa3psaIHOCTh TaitmMepa.

Ecnm ke tpebGyercst chopMupoBaTh HHTEpBAJ BPEMEHH OOJIBIIINIA, YeM MaKCUMaJIbHOE BpeMs T1e-
PEIONIHEHUS, TO TaHMEP MOKHO 3aIlyCTUTh HECKOJIBKO pa3 B LIUKJIE. B 3TOM cilydae BpeMEHHOW MHTEpBal
OTIpe/IeIIeTCS KaK:

AT=TT-N, (2
rne N — KoJaruecTBo urepauuii nukia, TT— BpeMsi cpabaThIBaHus TaiiMepa.
2. TajiMmepbI-c4eTYMKH MUKPOKOHTpoJLIepa ADuC842

MuxkpokonTtposiep ADUC842 umeer Tpu 16-pa3psiaHbix Taiimepa-cueTunka: Taiimep 0, Taiimep
1 u Taiimep 2. CTpyKTypa U peXUMBI pabOThI TAWMEPOB-CUETYNKOB COOTBETCTBYIOT OOIIMM MPHHLIUIIAM
apxutekTypsl MCS-51.

Kaxnplii Taitmep-cueTuuk coepuT 1o 1Ba 8-6utHeix peructpa THx u TLx (x =0, 1, u 2). Kax-
JBIA TaliMep-CUeTYMK MOKET OBbITh 3alporpaMMHUpOBaH Ha paboTy B KadecTBe OO Taiimepa (OTcYer
BpPEMEHH 4Yepe3 MOACYET BHYTPEHHHX MMITYJIbCOB CHHXPOHH3AIMHU), TUO0 cueTunka (TOACYEeT COOBITHIA
Ha BHEIIHEM BXoje). B o0oux ciyyasx mepenosHeHrne CUeTHOTO PErucTpa NpUBOIUT K (POPMUPOBAHHIO
3arpoca MpepbIBaHUs U YCTAaHABIMBAETCS CHELUAIbHBIN (Iiar nepenoJHeHusl.

B pexxume taiimepa peructp TLX yBennumBaeT cBoe 3HAUCHHE HA €IUHUILY KaXIbIi MalTUHHBINA
uki. [lockosibKy MalIMHHBINA LMK OJHOTAKTOBOI'O siipa COCTOUT U3 OJIHOTO TAaKTOBOI'O MEpHOJa, TO
MaKCHMaJbHasi CKOPOCTh CYETa paBHA TAKTOBOM YacTOTE Spa.

B pexxume cuerunka, peructp TLX yBenmuuBaeT cBOe 3HaUEHHUE HA €AUHUILLY [IPU MEPEXOJIE YPOB-
HSl U3 BBICOKOTO B HU3KHI Ha COOTBETCTBYIOILIEM BHEIIHEM BbIBOJe MUKpokoHTpoiiepa: TO0, T1 umm T2.
Kornma Ha BHeIIHEM BBIBOJE OJMH MAIMHHBIN IIUKJI JIEPHKUTCS BBICOKHUN JIOTUYECKUI YPOBEHbB, a YXKE B
CIIEIYIOIIEeM IMKJIe — HU3KHI, TOTr/1a pEerucTp TaliMepa yBeIUYMBaeT CBOE 3HAYCHHE Ha eAUHUIY. Takum
oOpasomM, ajisi pacrio3HaBaHus nepexoaa u3z 1 B 0 tpedyercs ABa TakTa BHYTPEHHETO T€HEpaToOpa MUKPO-
KOHTpPOJUIEpa, 3TO 3HAUUT, YTO MAaKCHUMAallbHas CKOPOCTh CUYE€Ta MOXKET COCTaBUTh MOJOBHHY YacTOTHI
BHYTPEHHET0 TAKTOBOI'O T'€HepaTopa.

Taitmepsr 0 u 1 o6cnyxuBarotcs peructpom pexkuma T MOD u peructpom ynpasienust TCON.

TMOD - peructp kou¢urypamnuu Taitmepa 1 u Taiimepa 0.

SFR ampec 0x89.

3navyenne nocie nojauu muranus 0X00.

Peructp He nuMeeT OUTOBOI afpecanuu.

TCON — peructp ynpasnenus Taiimepa 1 u Taiimepa 0.

SFR ampec 0x88.

3navyenne nocie nogauu rmuranus 0X00.

Peructp umeer 6UTOBYIO aJpecaluio.
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Tabmuna 3 — Onucanue 6ut peructpa TMOD

MHEE N OEEEA OIHC AHHE
HOMED
BT vImpaEnemEs Taswepon 1.
7 GATE [Tpe GATE=] zna pabors Eecbxommeo yonoeee 1R 1=] x [NT1#&=].
[Tpe GATE={ Taswep | paboTraer scerga, xorma TR1=1.
BErT BEIDOpa THITA COORITHE T8 |arvepa 1.
6 CT= [Tpe C'T#=] om paboraeT Eak ceTTHE (EX0J ¢ EESMIEETe BEBOIA 11 —
P3.5), mpe OT#=) — o Taidep (2X0T ¢ BEVIPEEHSrO TeEepaTopa).
M1, MO oerrer onpesensroT pesms paboTsl Takepa 1
g Ml M1 | MO
0 q TH] patoraer =ax S-OETERmE Taimep-coerwem, 111
BEICTVIIAET B E3QUeCTEe JeMHTens TICTOTE Ha 3.0
0 ] l6-omrernt TaEmep-caeTmm., 1H] = TL]l sxmomesmr
DOCTeI0EITETEHD.
4 MO 8-DHETHLON TalMep-CIeTIHE © ABTOomepesarpyasol, TH1
1 0 | yoep=sEaeT sEaTeEme, KOTOPOS zarpvaasTea e 111
BCEEEHE Pa3 OpE Depenom=Eesme TL1.
1 1 | Taisep-caeromr | ocTamoEnes.
BT vompaenemss Tasowepom(l.
3 zATE [Tpe (GATE=] zns pabors: meobxommeo yonoeme TRO=1 = INT(=].
[Tpe GATE=] Tasmep ) paboraer acerga, xorma TRO=1.
bErT BEIDOpa THIE COORITHE T8 | arovwepa (.
2 CT= [Ipe C/T#=] om paborasT Eak coeTE (EX0J C EESMIEETs BRBOIA 10 —
P3.4). mpm C/T#=] — sax Tafivep (Ex0I ¢ BEEVIPEEHSTO TeEepaTopa).
1 M1 A1, MO oerrer onpesensroT pesss paboTs Taimepa [
M1 | MO
0 q THO patoraer xax S-OmTEem Tamwep-coersem, 110
BEICTVIIAST B EFTecTEe DeTHTeNsd TacToTE =3 3.0
0 ] 16-omremnt TaEmep-caeTmE., 1HU = TL0 sxmomesmr
DOCTET0EITETEHD.
8-DHETHELON TalMep-CIeTIHE ¢ ABTOmepezarpyvanol, 1T HU
0 MO 1 { | comep=sT 3maTesme EOTOpOe 3arpyaEaercd 8 1L somen
paz mps meperomsessm 1L,
TL gcoomeayeTcs B 5agecTae S-0RTEOMD TAAMEDa-
CUSTOUREA 00 CTARIAPTERIME DETAME YIDARTeHET
1 1 Taiowepa (0.
THO scoomeavercs TOMEED B KaTecTse S-0HTEOTO
CUSTUREA, YIPAETEENE TPCHECHOMET CTARIADTEEINE
OETAME YIIPARTeHNs Tamvepa |
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Tabmuna 4— Onucanue 6ut peructpa TCON

MEEMOHEEE OOHCAHHE
HOMED

Fmar mepencmmEesma Taraepa 1.

VeTaEaETHEISTCH AMNAPaTED OPE DEPEIONHeEHH CUeTHEOND
TFl T o

PETHCTPA TARDMEpa. eTCH AMIAPATHO OpE IepeIade
VIPIETSHRT B3 TpoOeTypy O0patoTEE IpepalEART.
Bt aamyesa Taiovepa 1
] TR1 IMpe TR1=1 c=er paspemen.

=]

Frar mepencrmEesma Taraepa (.
VCTAaEAENHEASTCH AMIAPATHED OPH TePeINTHSEH CIeTEND

3 TFO PETHCTPA TaEMepa. (MEm@eTcs AMMapaTE. OpE DepeIate
YVOPAETEHNE Ha TPOOeTyPy COPI00TER IPepEIBAETE.

B aamryesa Taiovepa (.
4 TRO ITpe TE=] cmet paspemes.

Far ezemEere opepemasms 1 (IN11#)

¥V CTAaEEEMHEASTCE ANAPaTES O MATAE0MEN JpoETe BT IpE

IE1 HYNeEOM YDOBEE Ha EHemEes Eogse INI1#, zaEmcET ot
cocTomsg oerra IT1.

(rmmraercs  anmapaTso Ope Depelame  VODARTEEHS  =a

OpOIeTypy 00paloTa: npeprmEams

(]

BET ERDopa THIIA AXTHEROIC CErEATa Ha mxome INT 14

[

IT1 IIpe IT =] asTremoe SaISeTol Tepexod B3 BEICOR0IT B
meaE, ope 1 1= asrresem serseTcs EHIEEE YpORSEE
CHTHATA.

$ar EEemEero opepemases 1 (INI0E)

¥V CTAaEEEMHEASTCE ANAPaTES O MATAE0MEN JpoETe BT IpE
1 IEQ HYNMEEOM YPOBEe Ha EEemmen mosse [NI0#, zasmesT oOT
cocTomsss oerra IT0.

(rEmraeTcs anmapatEo OpeE Depedsde  YOpPARTeEHS El
OPOOeTvDY OopaoTss IpepEEIRET.

BET BRI0opa THIIE AXTHEROTD CHIEATS Ea axoxe INT 1=

0 ITO [Tpm [T0=] axTem=coe mangercs mepexod M3 BRICOKOID B
mease, ope [T ascoreeEsm sEreeTes BRI YpoEess
CHTHATA.

Kaxnpiii TaliMep comepXUT ABa 8-OUTHBIX PETUCTPa, KOTOPHIE MOTYT OBITH HCIOJIb30BaHbI KakK
HE3aBUCHMBbIE PETUCTPBl UJIM CKOMOMHHUPOBAHBI B OJIMHOYHBIE 16-OUTHBIE PErHCTPHI B 3aBUCUMOCTH OT
pexuma paboThl Taiimepa.

THO u TLO — crapumii u mnaammii 6aiit Taiimepa 0.

SFR agpec — 0x8C u 0x8A, COOTBETCTBEHHO.

TH1 u TL1 — crapumii u muaamuii 6aiit Taiimepa 1. SFR agpec — 0x8D u 0x8B, cooTBeTCTBEH-
HO.
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3. Pe:xxumbl padorsl Tajimepa 1 1 0
Jiia BeIOOpa HyseBOro pexuma cienyer ycranoButb 0utel M1 =0 u MO = 0 peructpa TMOD. B
ITOM PEXUME TalMep-CYETUYNK CKOH(UTYpUPOBaH Kak 13-OMTHBINA CUETHBIN PErucTp. ITOT CUCTUUK CO-
ctout u3 8 out perucrtpa THx u maaamux 5 6ut peructpa TLX, rie X B 0003HaU€HUU PETUCTPA 3aMEHsI-
ercst Ha 0 wiu 1 B 3aBUCUMOCTH OT TOTO TaiiMepa, KOTOPHIM MBI yrpasisieM. Ctapiire 3 Outa perucTpos
TLXue ompeneneHsl U UTHOPUPYIOTCA. YcTaHOBKa 3amyckawomiero taiimep ¢mara TRO umu TR1 ne
ouuuiaeT 3TH peructpsl. Padbore Taiimepa 0 mnu taiimepa 1 B pexxume 0 COOTBETCTBYET cXeMa:

.o
I |I
I'""" AT
Lyd=u
e - - P
"l T i1 - pr—a nre il
o S =t
- = s i
| 2 R O LR
) ™
Figs il AT F 1 F 3
[ g
-
SO IERLE
T TiNT
W i L
o o o
g omw Med - hom Moy -
oy i
fisdl iy Sty

Pucynok 14 — CtpykrypHas cxema taiimepa B pexxume 0 (g Taiimepa 0)

[lepenonHenne TaiiMepa MPOUCXOIUT, KOTJA €IUHHIBI B KAXKIOM paspsiie MEHSIOTCS HYJISIMH,
npu 3ToM (aar nepenoiHeHus T FXycranaBiuBaercs B eauHunly. ®mar TFx MoxkeT ObITH MCIONB30BaH
it ipepbiBaHusl. K BXoy cueTdnka MOJKIIOYEeH UCTOYHUK CUTHANIOB, Korma TRx = 1 u BBIIOJHSETCS
onHo u3 ycnoBuit Gate= 0 wim INTx = 1. B aTom ciiyuae yno6Ho ynpasisaTs TaiimepoM uepes ¢aar TRX.
B cnygae, korga Gate= 1 Taiimep MOXET YIPaBISIThCS ¢ BHENTHETO BBIBOJa MHKpOKOHTposutepa INTX,
Takask BO3MOXHOCTb IO3BOJIIET M3MEPAThH IUTEIBbHOCTh MMITYJIbCOB. V3MepsieMblil MMITyJIbC JTOJKEH
nogaBatbess Ha BXoA INTX. Tum vcTouHMKaA TaKTOBBIX MMITYJILCOB ompezaensercs (aarom C/T#, korma
¢uar ycranosnen (C/T# = 1), curan Ha CYETUYMK MOJAETCS C BHEIIHETO BBIBOJIAa MUKPOCXEMBI T X, €CIH
¢urar copomren (C/T# = 0) — ¢ BHyTpeHHEro TakToBoro remeparopa. ®mar TRXKOHTponupyeTcs yepes
peructp crnenuansHoi pynkunu TCON, ¢pnarn GatenC/T# — uepes TMOD.

DTOT pekuM OBUT BBEACH /IS COBMECTUMOCTH C YCTapEBIINM CEMEWCTBOM MHUKPOKOHTPOJIIEPOB
MCS-48 nns obneryenus nepeHoca yxe pa3paboTaHHBIX IPOrPaMM Ha HOBBIE NPOLIECCOPHI, U TOITOMY B
HACTOSIIEe BPEMS HE UCTIONB3yEeTCsl.

Jlnst BbIOOpa mepBoro pexuma cienyer ycranoButb 0utsl M1 = 0 u MO = 1 perucrpa TMOD. B
MEPBOM pEeXHME pabOThl TaliMep padoTaeT Kak IIeCTHAIATUPa3pAIHbIN cyeTunuk. Pexxum 1 moxoxx Ha
pexxum 0, 3a UCKITIOYEHUEM TOTO, YTO B PErHCTPax TaiiMepa MCIoNb3yloTcs Bece 16 Out. B aToM pexxnme

20



peructpsl THx n TLX Taxke BKIOUEHBI Ipyr 3a ApyroM. Pabote Taiimepa 0 wimm taiimepa 1 B pexume 1
COOTBETCTBYET CXeMa:

fx

. T T || Ir | 1r mensdiopE

Pucynox 15 — CtpykrypHas cxema taiimepa B pexxume 1 (s Tarimepa 0)

HymneBoit u nepBwiii pesxkumbl padoTel TalimepoB 0 u 1 mpenHa3zHadeHsl 4711 (HOPMUPOBAHUS OJH-
HOYHOTO MHTepBaia BpeMeHH. Ecin BO3HUKaeT He0OX0IMMOCTh (hOPMUPOBATH MOCIEI0BATEIBHOCTD HH-
TEPBAJIIOB BPEMEHU I MEPUOIUYECKUX IMPOIECCOB, TO 3arpy3ka peructpoB THxu TLXmis 3amanus
HY>KHOTO MHTEpBajla BpEMEHH IPOU3BOAUTCS MPOrPaMMHO, YTO JUIsl KOPOTKUX MHTEPBAJIOB BPEMEHU MO-
JKET MPUBECTH K 3HAYUTEIIHLHBIM 3aTpaTaM MPOLIECCOPHOTO BPEMEHHU.

Jia popmupoBaHUs MOCIEI0BATEILHOCTH OAMHAKOBBIX MHTEPBAJIOB BPEMEHH MCIIONb3YETCs pe-
JKUM paboThI TaliMepa ¢ nepe3arpy3koil — pesxum 2.

Jlnst BBIOOpa BTOpOTo pexkuma cieayer ycraHoBuTh 0utel M1 =1 u MO = 0 peructpa TMOD. B
pexxume 2 peructp Taiimepa TLx pabortaer kak 8-OMTHBIN CYETUYHMK C aBTOMATHYECKOW Mepe3arpy3Kou
HavajgpHOro 3HadeHus u3 peructpa THx B peructp TLx. [lepenonnenue perucrpa TLxX He Tosnbko ycTa-
HaBiuBaet ¢iar TFx, HO u 3arpyxaet peructp TLx comepxkumbiM peructpa THX, KoTOpsIi npeaBapu-
TEJIbHO MHULHAIM3UpYETCs nmporpaMMHo. [lepe3arpyska He uzmensier conepxumoe perucrpa THX. Pa-
6ore Taiimepa 0 mwiu Taiimepa 1 B pexume 2 COOTBETCTBYET CXeMa:

[k

fi i

"~ o8 o TFO

il [XF)

Pucynok 16 — CtpykrypHas cxema taiimepa B pexxume 2 ([uia Taiimepa 0).

Jlia taiimepoB O u 1 Tpetnii pexum pasnuuaercs. TaliMep | B pexxnMe 3 mpocTO XpaHUT CBOE
3HaueHue — Takoi xe apdekt kak npu TR1 = 0. Taiimep 0 B pexxume 3 paboTaeT Kak JBa HE3aBUCUMBIX
CYeTYMKa, 3TO Toka3aHo Ha pucyHke 17. Peructp TLO ucnonb3yer Outsl ynpasienus Taiimepa 0: C/T#,
GATE, TRO u TFO. Peructp THOpaGotaeT Tonbko B pexxumMe TaiimMepa, u ucnosb3yet outsl TR1 u TF1
Taiimepa 1.

21



K
i | ESRiae
it TFd +
O DT
PlLs, T
[ s
F D
aew Mad -
Gote ufindn
F12NT0
[
- 'y -~ | oEmefinee
— o
TR g
syl vr] .
)
JTrem Mad -
oo

Pucynok17 — CtpykTypHas cxema TaiMepa B pexume 3.

Pabotra Taiimepa TLO pa3pemaercs, ecniu outr TRO = 1, a Taiimepa THO — ecm 6utr TR1 = 1.
Taiimep 1 npu padote Taiimepa 0 B pesxume 3 MOCTOSTHHO BKJITFOUEH.

OTOT pexkuMm paboThl MO3BOJIAET PEaTU30BaTh /IBa HE3aBUCHMBIX TaiMepa, eciu Taiimep 1 wuc-
MOJIB3YETCS JUIsl paboThI TIOCIIEIOBATEBHOTO TIopTa. B MukpokonTpouiepe ADuC842 mist cuHXpoHu3a-
I[UU MOCIIEZIOBATEIHLHOTO MOPTA MPUHSATO HUCIOJIB30BaTh CIIEUATBHO JIJIsl TOTO BBIJEIICHHBIN 4eTBEPTHIN
taiimep (Taiimep 3), HOITOMY 3TOT pEXXUM MaJI0 YEM UHTEPECEH.

4. Oco0eHHOCTH padoThl TAKTOBOrO reHeparopa ADuC842

Bcerpoennsriit reneparop mukpokontposuiepa ADuC842 npeana3zHaueH st padoThl ¢ KBaplIEBbIM
pe3onaropoM 32.768 kl'u. [ns ¢popmMupoBaHusi TaKTOB CHMHXPOHU3AIMHU MPOILIECCOPA UCIIONB3YETCS yM-
HOXKUTEJh YaCTOTHI: cucTeMa (a3oBoit aBTomoACcTpoiiku yactoTel (DAITY) u ynpasisemsrit genutens. C
nomotibio cuctembl @AITY yactoTa TakTOBOro reHepaTopa yMHOXkaeTcs Ha 512, 4TO COOTBETCTBYET
16,777216 MI'n. [enurens xe HacTpanBaeTcs Ha (pUKCHUpoBaHHBIC KO3 duiuents nenenus (1, 2, 4, 8,
16, 32, 64, 128). IIpn BKIHOYEHNH MUKPOKOHTPOJUIEPA TI0 YMOJIYAHUIO YCTAHOBJIEH AEIUTEND 8, UTO CO-
OTBETCTBYET 4actore 16,777216/8=2,097152(MI'11). I3MeHHUTH ATOT AENUTETh MOXKHO 4Yepe3 PETUcTp
PLLCON.

3aganue
3apucoBaTh B TeTpajb CTPYKTYPHbIE CXeMbl pabOThl TaliMepa B pa3iIMUYHBIX peKUMax padoThl, a
Takke (OpMYIIbI JAJIs ONpeeIeHNs BpeMeHU paboThl TaliMepa U BpEMEHHOI'0 MHTEpBasla, 3HaTh Ha3Haye-
HUe OMTOB, Xxpansmuxcs B peructpax TMOD u TCON.
dopma npeacTrasiieHus pe3yJbTara:
OTt4er JOKEH COepKaTh:
1. ens paboTHI.
2. CtpykTypHas cxema Taiimepa B pexume 0.
3. CtpykTypHas cxema Taiimepa B pexume 1.
4. CTpykTypHas cxeMa Tailmepa B pexume 2.
5. CtpykTypHas cxema Taiimepa B pexume 3.
6. Cocras peructpoB TMOD u TCON.

IIpakTyeckas padora NeS
N3y4yenne ycrpoiicTBa nocienoBareasnoro nopra MK ADuC842

®opmupyeMble KOMIIETCHIINH:
I1IK 2.2. [Ipon3BOauTh TECTUPOBAHUE U OTIAAKY MUKPOIIPOLIECCOPHBIX CUCTEM.

Hesasb padoThl: U3yunTh 0coOeHHOCTH padoThl nocienoBareiabHbIX MOopToB (UART), ocBOUTH Me-
TOJIMKY pacyeTa CKOPOCTHU MOCIIEI0BaTENIBHOIO IOPTa.

Beinosnus patdory, Bel Oyaere:

ymemy:
- BbIOMpPATh MUKPOKOHTPOJLICP/MUKPOIIPOLIECCOP JJIs1 KOHKPETHOM CUCTEMBI YIPAaBICHUS

MarepuasbHoe o0ecrieyeHue:
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He TpeOyeTcsl.
Teoperuveckue cBeIeHUs
1. IHocaenoBaTebHbI acHHXPOHHBbIN HHTepdeiic UART

[TocnenoBarenbHbI UHTEPQEHC HCIIONB3YET OJHY CUTHAJIBHYIO JMHHIO Ul Tepeladyd JaHHBIX,
0 KOTOPO# OUTHI MHPOPMALIMK TTEPEAAIOTCS IPYT 3a APYroM InocienoBaresbHo. [Ipu nocnenoBaTenbHON
nepeadye COKpallaeTcsl KOJIMYECTBO CUTHAIBHBIX JIMHUM, YTO YIPOILAET Pa3BOJKY IPOBOJHUKOB Ha Iie-
YaTHOM IUIaTe, yMEHbIIAeT rabapuThl YCTPOMCTBA U MO3BOJISIET Je/aTh 0ojiee MOMEX03alUIIeHHbIe HH-
tepdeiicel. [Ipu mocienoBarensHOM nepeaayue Kaxaplidi HHOPMAIMOHHBIN OUT JTOMKEH COITPOBOKIATHCS
UMITyJIbCOM CHHXPOHU3AIHUU — CTpoOOM. Eciu uMmynbCchl CHHXpOHU3AUH MIEPEAloTCs OT OJHOIO YCT-
pOMiCcTBa K JIPYrOMY IO BBIJCIIEHHOM JTMHUU, TO TaKOWH MHTEp(ENC Ha3bIBAIOT CHHXPOHHBIM, B 3TOM CIY-
yae TeHepaTop CUHXPOHU3ALMK PacIojlaracTcs Ha CTOPOHE yCTPOMCTBA MHUIIMHMPYIOILEro nepeaavy. Ec-
JIM JK€ MPUEMHUK U TIepeaTurK COAepKaT KaX/Iblil CBOM reHepaTop CHHXPOUMITYIbCOB, pabOTaIOLINIl Ha
OJTHOW YacToTe, TO TakoW MHTepdeiic Ha3pIBaeTCss aCHHXPOHHBIM. [lomyyaercs, 4To npueMHUK nHpOpMa-
I[UU CaM BbIPa0aThIBAET CHHXPOUMITYJIbCHI.

Tunuyebl  NpencTaBUTENbh ACHHXPOHHOTO mocienoBarenbHoro wuHrepderica — UART
(UniversalAsynchronousReceiver-Transmitter — yHuBepcalibHbIH ACHHXPOHHBIN PHEMOTICPEIATYHK ).

ITpu nepenaue no untepdeiicy UART kaxnomy Oaiity manubix npeamectsyer CTAPT-6ur,
CUTHAJIM3UPYIOLUN NIPUEMHUKY O Haudaje nocbuiky, 32 CTAPT-O0uTomcienyroT OUTH JaHHBIX. 3aBep-
maer nocbuiky CTOII-0mT, rapantupyrommii naysy mexay nocsuikamu. CTAPT-0umT cienyromero
Oaiita moceitaercs B m000it MmomeHT nocie CTOII-0uTa, TO ecTh MeXy nepegadaMu BO3MOYKHBI T1ay3bl
npousBoiabHOU mutensHocTU. CTAPT-0MT, 0oOecriednBaeT MpoCTON MEXaHU3M CHUHXPOHHU3ALUU IPUEM-
HUKa II0 CUTHAJly OT IepeaTunka. BHYTpeHHUI reHepaTop CUHXPOUMITYJIbCOB IIPUEMHHUKA HUCIIOJIb3YET
CUETUYHK-ACTUTENb OMOPHOW YacTOThl, OOHYIseMbld B MoMmeHT mpuema Hauana CTAPT-6urTa. Dtot
CUETYMK T€HEPUPYET BHYTPEHHHUE CTPOOBI, M0 KOTOPHIM NMPUEMHHUK (PUKCUPYET MOCIEAYIOINE MPUHHU-
MaeMble OUTHI.

2. Ocobennoctu pa6orsl UART Muxkpokontrposuiepa ADuC842

B mukpokonTpomnepe ADuC842 nocnenoBarenbhbiii mopt UART sBasieTcss monHOIYIIEKCHBIM
— TO03BOJISIET MepeaaBaTh U MPUHUMATh AaHHbIE OJHOBpeMEHHO. B paccmaTprBaeMoM MHKPOKOHTpPOJI-
Jepe IpueM uepes3 MociieoBaTeNbHbli NopT Oydepu3upoBaH: MOPT MOXKET HayaTh MPUHUMAThH OAUT JaH-
HBIX €Ille J0 TOTO KaK MpeAblayluid 0alT OyneT cuuTtaH u3 OyepHoro peructpa npuemHuka. OmgHako,
€CIIM 10 KOHIIa TpreMa Mpeabl Ayl 6aiT He Oyaer cuutad u3 Oydepa, oH OyJeT MOoTepsiH: HOBbIHM MpHU-
HATBIM OallT nepe3anuiier cTaphblil.

[IpyHMMaroTCs U nepenarTcsa JaHHbIE IO Pa3HBIM JMHUAM, Iepenada MPOUCXOANUT YE€pPE3 BBIBOJ
TxDwmuxkpokontpoiuiepa (TransmitterData — nepenarunk nanubix), npueM — vepe3 RxD(ReceiverData
— MpPUEMHHUK JaHHBIX). Pu3ndecku BoIBoAbI RXDu TXDcoBMmelieHsl ¢ BIBOAAMH TPETHETO Napasuiesb-
Horo nopta P3.0 u P3.1 coorBeTcTBEHHO.

[TporpammHuoe B3aumoaeiicTBue ¢ nmocieaoBarenbHbiM mopToM UART ocymiecTsisieTcst uepes pe-
ructpsl crienuanbHblx GyHkuit (SFR) SBUF u SCON.

Yepez SBUF (Serialbuffer — mocnenoBatenbhblil Oydep) oCyIecTBIsSeTCs TOCTYI K PerucTpam
IpUEMHHKA U IE€pelaTyiKa I0ciIeoBaTeapbHoro nopra. Korga mporpaMMHO MPOW3BOJIMTCS 3allMCh B
SBUF, To nmaHHBIE 3arpyXarTcsi B PETUCTP MepeaaTdyuka, KOraa ke MporpaMMoil TIPOUCXOTUT YTCHHE
SBUF, To ocymecTBisieTcsl TOCTYI K PErucTpy npueMHuka. OU3N4ecKyd perucTpbl NpUeMHUKa U mepe-
natauka pasnenensl. SFR agpec — 0x99.

SCON — peructp KOHQUrypauu U yrpaBJieHUs OCIEI0BATEIbHBIM IOPTOM MUKPOKOHTpPOJLIE-
pa.

SFR ampec — 0x98.

3uauenue nocie moxadn nuragus 0X00.

Peructp nmeer noGUTOBYIO ajpecalnuio.
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Tabnuna 5 — Haznauenue 6utos perucrpa SCON

HOMED | MEeMEIERI

OONECAHETE

7 ShID

f Sh1

SAIl, SA0 cErmr onpemeTEOT peEEM pI0OTE] IOCTAIOEITETREOID
IOpTA.

ki1 | SAO BrIopar=ent pesro

pessary () CEEDpoEER peEEM ¢ QEECHDOBIHE0HE
0 0 CEOpOCTeED fopp /2.
pestay 10 S-ONTERDY  ACEEDODOEEEIE  DEEEM O
0 l | macTpamsasmod cROpoCTLED DepeTaas JaHEEDC

] J pEcEID 2 S-CETERIN aCHENDOEEET DaEim
fEECHpoEAEECE cropocTsio £ 32 mmaf (16,

pessmyy & Y-DETERDY  CEEDOpOEEROE pEEEM
EaCTPREASMOH CROPOCTSE TEpeTatnl TaEEED.

5 ShI2

BerT yIpaEnemss pessoos MM OIepeIaT-hnE.

¥ eTamaEmEEaeTCE DpOrpAMMED INE 3a0peTa OPEeMs CoODIensEs, B
KOTODON TERATER OHT EMesT sEaTemmes 1 . Tamod pesro
ECOOMEIFETCE OPH PeaTHEIANN CETesors MOTOMRMIA B
MECTCIPOIEcCopEOHE CHOTEME,

BET paspemesma IpHesa TARHEDD Sepes eI T0EATSTERLD TOPT.
¥ CTAaEEETHEASTCA OPOrpasMYHS, I PA3PEIISEmE IPEHeMa.

0-£m DET DepeIaTIEED DOCIETGSATeTLETO IOPTA.
Jamrmie sarpysessre 8 | B8 DepemascTed I8sSTeid DETOM. JT0
AETYAMEED Ju pesrna paborsr UART 2 = 3.

D-EI DET OpEEMERES DOCTeI0EITRIEEOTS IOPTA
B pezsove patorsr 2 B 3 B 3TOT DET sarpvEaeTes IPEESTED JeSToE
oET mazEmnc. B pesomee | B From Oere xpamsres CTOII-taT.

FIar DpepEARTE DepeIaToHNEs DoCTeI0EITEMEROID DOpTA.
Y CTARAEMHNEASTC ANNEPATES IPE OROETHEHE TeperaTy Datrra. Fmar

TormEes copaceEaTees (3amcs 07 oporpasoeEo.

0 RI

FIar DpepaEARTE TPHEWHIGS IoCIeINEaTahENTD TOpTa.
¥ CTAEEETHEASTCA ATEPATES DPE OROHTEEEN TpEeMa DafTa. Frar
TormEes copaceEaTees (3amcs 07 oporpasoeEo.

2.1 Pexxum padorni 0

Pexxum 8-OutHOro ciasuroBoro peructpa. st BeIOOpa 3TOro pekuma paboOThI cleayeT B OUTHI
SMO u SM1 3ammcars norudeckue Hyn (SM1 = 0 u SMO = 0). B aTom pexkume JaHHBIC TTOCIIEI0BA-
TETHHO TEpeatoTCcs U MpuHUMaroTcs yepe3 BeiBoA RXD. BriBog TXDucnonb3yercs ans mogadu TakTo-
BbIX HMMITyNbCOB. llepenaua nHunuMupyeTcs 000 MHCTPYKIMEH, 3alUCBIBAIONIEH JaHHBIE B PETUCTP
SBUF. Ilepenaua 6aiita qaHHBIX HAYMHAETCS C MIIAIIEro 3Hadailero o6ura. [IpueMm HaunHaeTcs, Koraa
out paspeuenus npuema ycraHosisieH B eauauny (REN = 1), a guar npepriBanust npueMHuKa cOpoIieH
B HONb (RI = 0). Takum oOpa3om, B JaHHOM Clly4ae MOCTIEeI0BaTENbHBINA MOPT paboTaeT B CHHXPOHHOM
peXHMeE, MTOITOMY Y HEKOTOPBIX CEMEHCTB MHUKPOKOHTPOJUIEPOB TAKOW IMOCIIEAOBATEIbHBINA MOPT HA3BI-
Bactcs He UART, a USART (UniversalSynchronous-AsynchronousReceiver-Transmitter — yruBep-

CaJIbHBIA CHHXPOHHBIH - aCHHXPOHHBIN IPUEMOTIepeIaTuHK).

2.2 Peskum padotsi 1

24




ACHHXPOHHBIA 8-OWUTHBIM PEXUM C HACTpauBaeMOW CKOPOCTHIO. /[ BBIOOpa mepBOTO pekumMa
cnenyer B out SMO 3anucath equnuiy, a B outr SM1 — nHoab (SM1 = 0 u SMO = 1). BeiBog Mukpocxe-
MbI TXDucnonb3yercs aiis nepeaadun napopmanuu, BeiBog RXD— miis npuema.

[lepenaya Gaiita napopmanmu HaunHaeTcs ¢ nockuiku CTAPT-Outa, 32 HUM HIYT BOCEMb HH-
dopmarnmonnbix 6ut, 3akanunBaercs nepeaada CTOII- 6urom. Takum 0OpaszoM, Ui nepesadyn Kaxaoro
Oaiita uapopmanuu ucnoasidyercs 10 out. ®opmupoBanne CTAPT-6uta u CTOII-6uranpoucxoaut
ABTOMATUYECKHU.

CkopocTh nepefaun MOXeT ycraHaBnuBaThesi TalimepoMm 1 wim Taiimepom 2, mim koMOUHAIIAEH
X 000WX: OAWH — JJIs TIepeavn, Apyroi — Juist mpuema. Vcronbs3oBanue TaiimMepoB 1 u 2 XapakTepHO
11s Bcero cemeiictBa MCS-51/52, npaBna Taiimep 2 e€CTh TOJIBKO B CTAPIIMX MOJEIAX, HO B MUKPOKOH-
tposuiepe ADuC842 Bo3morkHa cunxponuzanus npuemonepenatunka UART ot cnenuansHoro Taiimepa
3, 4TO MO3BOJISIET OCBOOOAUTH TaliMephl OOIIETO Ha3HAUEHUS AJIs BBIIOIHEHUSI IPYTUX (QYHKIUH.

[lepenaua naHHBIX HauMHaeTcs, Koraa B peructp SBUF mporpammuo 3anmchiBaeTcsi mepeiaBae-
Moe uucio. JlaHHeie niepeaaroTces A0 Tex nop, nmoka Ha TXDue moctynmur CTOII-0uT, ocne vero ¢uiar
npepeiBanus nepenaryuka (T1) ycraHoBUTCS B €IMHUILY, KaK 3TO [10KAa3aHO Ha PUCYHKE HUXKE:

x4
T4FT
_". P lI|—|“ 1 'l.'_'n i Y '_'ll'_lu'f
\ & S Yo hoz Yo o | o | | o7 [ crandm
L i i [} k1 i} [ L Fi i .
A f
=1
| -
Mepedfove fotime safamuewss !

Pucynok 18 — JIluarpamma nepeznauu 6aiita

Jl1st paspernieHus npueMa JaHHbIX yepe3 nocienoBarenbubiii mopT B 0uT REN crnenyer 3anucarh
jorudeckyro equHully. Ilpuem Gaiita nanHbpix HaumHaeTcs ¢ npuxoioM Ha JuHHI0O RXxD CTAPT-0ura:
HEepexo/l JUHUU U3 BBICOKOTO JIOTUYECKOT0 YpOoBHS B HU3KUU. [0 okoHUaHMIO Iprema Bcero Oaiita ¢uiar
npepbiBaHus pueMHUKa R| ycraHaBiuBaeTcs B €IMHUILY, U MPUHATHIN OalT MOXET ObITh MPOTrPaMMHO
cuntan u3 0ydepHoro perucrpa SBUF.

2.3 Peskum padoTsI 2

ACUHXpOHHBIN 9-OUTHBINA pexXUM ¢ (UKCUPOBAHHON CKOPOCTHI0. CKOPOCTH Mepeaaun JaHHBIX MO
ymomyanuio fcore/32, Ho ecnu 3anucare B 6uT SMOD peructpa PCON norndeckyro eJuMHMILY, TO CKO-
pocTh miepenaun OyneT yaBoeHa: fcore/16. st BeIOOpa BTOporo pexuma cieayer B out SMO 3ammcath
JIOTUYECKUil HOJb, @ B OuT SM1 — eaununy (SM1 =1 u SMO = 0).

B sTOM pexxume kaxiaas mepeiaBaemasi UM MPUHUMAaeMas MOCBhIIKA COCTOMT M3 OJMHHAALATU
o6ut: CTAPT-0uT, BoceMb HHPOPMALIMOHHBIX OUT, A€BATHINA mporpammupyemsiit 6ut u CTOII-0mT. [le-
BATBII OUT YacTO MCHOJIB3YIOT B KauecTBE OMTa MapuTeTa IpU KOHTPOJIE YETHOCTH, XOTS OH MOXKET ObITh
UCIIOJIb30BaH JUIsl JIFOOBIX APYTHX Lieneil.

[Ipuem u nepenaya BO BTOPOM pEXUME OCYIIECTBIISIETCS aHATIOTHYHO NEPBOMY pPEeKUMY. [leBATHIM
OouT mpu mepenavye nporpaMMHo 3anuceiBaercst B 6ut TB8 perucrpa SCON, npu npueme neBsToiil OUT
Haxonutcst B RB8 pernctpa SCON.

2.4 Pesxxum padorsl 3

ACUHXpOHHBIN 9-OUTHBIA peXHUM C HacTpauBaeMoM CKOpoCThio. [l BEIOOpa TPEThEro pexxuma
cnenyet B 6utel SMO u SM1 3anucate noruueckue eauaunbl (SM1 = 1 u SMO = 1). B stom pexume
nocienoBatenbHbI MOpT UART paboTraer Takke Kak B pekUMe 2, TOJIBKO CKOPOCTh 3a/1a€TCs TaMepa-
MU 1, 2 unu 3, Tak xe, Kak 1 B pexume 1.

Bo Bcex deThlpex pexumax nepenada JaHHbIX HAUMHAETCS 000N MHCTPYKLKEH, 3alUChIBaIOIIEH
B peructp SBUF uncno. B pexume 0 npuem nHaunnaetcs npu ycinosuu RI = 0 u REN = 1. Bo Bcex oc-
TaJbHBIX peXUMax npuem HaunHaetcs ¢ npuxoaom CTAPT-6uta npu ycinosuu, uro B 6ut REN 3anuca-
Ha jjornyeckas eaunnna (REN = 1).

3. Pacyer napamerpoB cunxponusauuu UART

ITo ymosyanuto nocaen0BaTeNbHbIN NOPT MUKPOKOHTposiepa ADuC842 HacTpoeH Ha CHHXpPOHU-

3auto ot Taiimepa 1. Ckopocts nepenaun UART onpenensercs BpeMeHEM MEepENoIHEeHHs TaiMepa:
BR=132-TT, (1)
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rne TT — Bpems cpabaTeiBaHus TaiiMepa.

TaiimMep nomkeH OBITH CKOH(UTYpHUPOBaH Il pabOThI B peXKHUME C aBTOIEPE3arpy3Koil (pexum
2). [Ins ycTaHOBKM Takoro pexkuma B crapiiue 4 oura peructpa TMOD cnenyer 3anucate OMHApHYIO
komOuHammoo 0010. B aTom cirydae ckopocTh niepeaun JaHHBIX OyIeT onpeaensThes mo Gopmyse:

BR=fcore32- 256-TH1 , @)
rne: fcore—yacrora siapa mukpornpoueccopa, TH1 — cogepkumoe peructpa nanabix THIL.
N3 dpopmynsl 2 erko HaiWTH 3HaUeHue peructpa I H1, obecrneunBaromiero TpedyeMyr CKOPOCTh:
TH1=256—fcore32-BR, 3)

Pe3ynbTar BeIYMCICHUS 10JKEH OBITH OKPYTJIEH 10 ONMIKANIIero 1eJoro.

Ucnonszys Taiimep 1 mist cunxponuszanmu UART He Bcerja BO3MOXKHO MOJIYYUTHh TPeOyeMyto
4acTOTy C JOCTATOYHOI TOYHOCTHIO. Hampumep, mycTh MpH TaKTOBOM YacTOTe siipa MUKPOIIpolieccopa
2097xI'n (3Hauenue mist ADuC842 no ymonuaHuio), TpeOyeTcsl MONY4YUTh CKOPOCTh nepepauu 19,2
kout/c. [To dopmyse 3 Halinmem 3Hauenune TH1:

TH1=256—209732-19.2=252,59 =252.
Hcnonp3ys nonyuenHoe 3HaueHue TH1, paccunraem peanpHyro ckopocts nepenaun UART:
BR=209732- 256252 =16.38 xb6ur/c.

PeanbHas ckopocts Ha 14% MeHblie TpeOyemoi, a 3TO 3HAYMT, YTO Ieperada JaHHBbIX HEBO3-
MO>KHA.

[Ipobnema Obina pemeHa 100aBICHHWEM CIEHUAIBHOTO TaiiMepa 3, CIENUAIM3UPOBAHHOTO JUIS
BbICOKOTOUHOM cuHxpoHu3zanmuu UART B mmupokom amama3zone yactor. Kpome ToOro, mcronb3oBaHue
CTHEIMATM3UPOBAHHOTO TaliMepa BBICBOOOXKIAET TaliMephl OOIIEr0 Ha3HAYECHHUs U PEIICHUs APYrux
pa3IMYHBIX 33]1a4.

Taitmep 3, Mo cyTH, IpeaAcTaBisieT co00il HAOOp HACTPAMBAEMBIX JEIUTEIICH TAaKTOBOM YacTOTHI
A1pa, CTPYKTypHas cxema TaitMepa n300paxxeHa Ha PUCYHKE HUXKeE:

(K
) fooee Tatitgp 1
+ 1:T3F0/64)
'
+ ooV N[ raN -0
T A ReaK
+
| BNl |, | -0
] T (LK

Pucynok 19 — CtpykrypHas cxema Taitmepa 3

Jns ynpasnenus TaiiMmepom 3 mpenHa3Ha4eHBI JBa perucTpa cnenuanbHbix QyHknuii — T3CON
u T3FD. Peructp T3CON conepxur 6utr T3EN, npu 3anucu B HEero Joruyeckoi eTMHUIBI CHHXPOHHU-
3aumst UART Gynet npoucxoauts ot Taiimepa 3, B mpoTUBHOM ciiydyae — oT Taiimepa 1. Mnaamue tpu
6ura peructpa T3CON ompenenstor aBonunsiii genurens DIV. [IpoOHbli ko3pGUIMEHT AeldeHus Ha-
cTpanBaetcs peructpom T3FD.

T3CON — peructp koHburypamuu Taiimepom 3.

SFR ampec — OX9E.

3navenue nocie nogauu nuranus 0X00.

Peructp He nMeeT MOOUTOBOM asipecaluy.

T3FD — peructp Taiimepa 3.

SFR ampec — 0x9D.

3navenue nocie nogauu nuranus 0X00.

Peructp He nMeeT MOOGUTOBOM apecaruy.
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Ta6muma 6 — Haznauenue 6utos peructpa T3CON

HOMEp | MEeMoHERA onHECAHES
Pazpemesme Taiwepa 3.
- T3EN Forma ber yeramcenen ([3EN=1) composmzarmms opEessmnG =
! IEPRTaTIHE DOCTAI0EITeMEETT IOPTa TPCECIoIET OT | aimepa 3.
Korga oer copomes (T3EN =) — ceexpozeearms ot Tateepa 1.
6
5
He penomeaveores
4
3
Berrar memomecnersoro gemerens DTV,
2 DIv2
DIV | DINV] | DIVD DIV
0 0 0 EI
N 0 0 1 1
1 DIVl D 1 0 3
0 1 1 3
1 0 0 4
1 0 1 5
0 DIV 1 1 0 3
1 1 1 7

Hcnone3ys crpykrypHyto cxemy Taiimepa 3 Jerko 3amucarh aHaJIUTHUECKOE BBIPAXKEHHE IS
pacdera pe3yabTUPYIOILEH CKOPOCTH MOCIIEI0BATENBHOIO MOPTa:

_ 2fcore
BR = 22DV _(T3FD+64) )

rne: fcore — 4dacToTa sijpa MEKPOKOHTPOJLIEpa.
3navenne genurtens DIV MoxHO onpenenuts 1o Gpopmysie 5, moaydeHHOE 3HAYCHHUE CIEAYeT OK-
PYTJIUTH A0 LEJIOTO BHU3.

DIV = log? 2eere(s)

16BR
Hpo6usiit nenutens T3FD MoxHO Haiith 1o ¢opmysie 6, MOTy4eHHOE 3HAUYCHUE CIENYET OKPYT-
JUTH 10 ONFKAUIIero meoro.
_ 2fcore
Paccunraem mapamerpsl kKoHGuUrypanuu Taiimepa 3, 1S mpeabIAyIIero MpuMepa: Ipu TaKTOBOM
gacToTe sypa Mukponpoieccopa 2097kl 11, TpedyeTcst moIyIuTh CKOPOCTh nepefaun 19,2 kout/c.

DIV =1 2097 _ 2,771 = 2
- 09276192 “70 T

13D = =207 _ 64 — 45219 ~ 45

T 2271.19.2 o
. 2-2097 _ 19239 KOUT

S 2271.(45+64) c

Takum oOpa3om, omrOKa yCTaHOBJIEHUS CKOPOCTH cocTaBisieT Bcero 0.2%.

4. Oco0eHHOCTH NpeCTABICHUS] TEKCTOBO HHpOpMaNUu

B pa3nuuHbIX onepanroHHBIX CUCTeMax JJIsl MpeACTaBIeHUs TEKCTOBOM MH(OpMALIUK UCTIONb3Y-
IOT cHenuaibHble HaOophl cuMBOJNOB. Kak mpaBuio, Takoil HaOOp MPEACTaBISAIOT B BUAE TadiuIe, rie
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KaX/IOMy CUMBOJIY COOTBETCTBYET OMHapHasl MOCJIE€A0BATEIbHOCTh AJIMHOIO B OJJUH UM HECKOJIBKO OaiT.
B nureparype mogo6Hyt0 TabIUIly CHMBOJIOB YacTO HA3bIBAIOT «KOIMPOBKOIY. Ha cerogHsmHuii 1eHb
HauOosee pacnpoctpaneHHBIM sBisieTcst ko ASCII (AmericanStandardCodeforInformationInterchange
— aMEepUKAHCKHUW CTAaHAAPTHBIA KO Al 0OMeHa HH(OpMaIuei), KOTOPBII UCIONb3YyeTCs JUIs BHYTPEH-
HEro MpeJCTaBICHUsI CUMBOJLHON MH(MOpMaiuu B onepanuonHoi cucreme MS DOS, B biiokHoTe ome-
panmoHHO# cucteMbl Windows, a Takxke JUIst KOAMPOBAHUS TEKCTOBBIX (paiiioB B IHTEpHET.

[Tockonbky nepBonayanbHo ASCII mpeanasHavancst st oOMeHa MHQOpPMALUU, B HEM, KpoMe
UH(POPMALIMOHHBIX CHMBOJIOB, HCIIOJIB3YIOTCS CHMBOJIBI-KOMAH/IbI JUIsS YIpaBJICHUs CBs3bl0. B mpuBe-
JICHHOH TabJuIle TaKue CUMBOJIBI TOKa3aHbl MHOTOTOUHEM.

Tabmuua 7 — Tabauma ASCII

1123|4567 8| 9AB|IC|D|E|.E
i,
. e &| [yl =]+].]-1].
023456 T8[9 :-]: = ?
4|z |A|B|C|(D|E|F|G|H|I|(T|E|LM|N|O
S, I PIQIE|(S|T|IUINVIWIX[Y][Z][] V] ] _
. a|blc|d]e|f|lzg|h]|1] ) |k]]l|[m|n|e
Tlplglr)|s|t|lulv|w|x|y|z|1 P -

Tabnuia kog0B coaepKUT 8 cTonOLOB U 16 CTPOK, KaXKaasi CTpOKa U CTONOEL IPOHYMEPOBAHBI B
niecTHaauaTepuuHoi cucreme cuncienus. llecrnaguarepuynoe npeacrasienune ASCII-kona ckiazpiBa-
€Tcs U3 HOMepa CToJI01a U HOMEpa CTPOKH, B KOTOPBIX PacIojaraeTcsi CMMBOI, TP 3TOM HOMEpP CTPOKH
o0pa3yroT nepByio uudpy (crapiue yeteipe OuTa), a Homep croydia BTopyro 1udpy (Mmuagmme 4 6uta).
Tak, nHanpumep, ASCII-kon cumBona —E ectb uncio 0x45, a cumboina “\*“ — 0x5C.

JIerko 3aMeTHTb, UTO B MPHUBEAECHHON TabIuIEe NMpecTaBIeHo 128 CUMBOJIOB, IPUTOM, YTO OAMH
CUMBOJI KoiupyeTcsi 6aiToM — BOCbMBIO OuTaMu. /leno B Tom, 4To BepxHuUe 3HaueHus (128—255) mo-
I'YT 3aHHMaTh Pa3JIn4HbIE JOMOJIHUTENbHbIE CUMBOJIBI, HApUMep, Habop pycckoro andasura, 3TO 3aBU-
CHUT OT KOHKPETHOTO THITa KOJUPOBKH.

3aganue

3anucath B TeTpa/ib 0COOEHHOCTU pabOThl TaliMepa B pa3IUYHbBIX pPeXKUMaX, a TaKkKe POpMYJIbl IS
OTIpeJIeNIeHUs] CKOPOCTH TOCIIEJOBATEILHOTO 1OPTa, 3HATh Ha3HAYEHUE OUTOB, XPaHAIINXCSA B PETUCTPax
SCON u T3CON.

®opma npeacTaBieHus pe3yabTara:

OT4er JOKEH CONlepIKaTh:
1. Llenb paboTshl.
2. CtpykTypHas cxema Taiimepa 3.
3. Cocras peructpoB SCON u T3CON.

IIpakTyeckas padora Neb6
N3yuenne cxembl noakaruenns JKKU k MK ADuC842
®opMupyeMble KOMIIETCHIINM:
I1IK 2.2. [Ipon3BOaUTh TECTUPOBAHUE U OTIAIKY MUKPOIIPOLIECCOPHBIX CUCTEM.
esb padoThl: U3y4nTh 0COOEHHOCTH opranu3anuu padots ¢ KKU.
Beinosnus patdory, Bel Oyaere:
ymemy:
- BbIOMPATh MUKPOKOHTPOJIJIEP/MUKPOIIPOLIECCOP /ISl KOHKPETHOM CUCTEMBI yIIpaBJIEHUS
MarepuaabHoe o0ecrieyenue:
He TpeOyercs.
TeopeTuveckue cBeIeHUs
1. VYcrpoiicTBo M npuHIMI PadoThl CHMBOJIBLHOIO KHIKOKPHCTAJNIHYECKOT0 HHAMKATOPA
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B nacrosiiee BpeMsi B MUKPOIIPOLIECCOPHBIX CUCTEMAX ISl OTOOpa)KEHHsI IIUPOKO HCIIONIB3YIOT
xuakokpucraumueckue nnaukaropsl (KKN). Yenosno Bece JKKU MoKHO pa3fnenuTs Ha ABE KAaTETOPHUU:
CUMBOJIbHBIE, UM 3HAKOCUHTE3upytoume, u rpapuueckue. ['paduyeckne MHAMKATOPHI MPEICTABISIOT
co0Ol MaTpHily U3 M CTPOK W N CTOJOIOB, HA MEPECeUeHUH KOTOPBIX HaxonsaTcs mukcenu. [lukcensb
MPEACTABISIET COOOM HEAETUMBIH OOBEKT NPSIMOYTOJIBHON WM Kpyriod (opMmbl, 00aarommit
OIpEeEICHHBIM LIBETOM; IMKCEJIb — HAUMEHbLIas €IUHUIIAa pacTpoBoro n3odpaxenus. Eciu Ha onpene-
JICHHBIN CTONOEI U CTPOKY IMOAATh AJIEKTPUUYECKHUI CUTHAJ, TO MUKCEIh Ha UX NEPECeYCHUH U3MEHUT
cBoii uBet. [lomaBas Tpymniy CUTHAJIOB Ha CTOJIOIBI M CTPOKU MOXHO (DOPMHPOBATH MO TOYKAM HPOH3-
BoJIbHOE Tpaduueckoe n3obpaxenue. Tak padboraer rpadpuueckuii JKKU. B cumBonbaOM ke KK mat-
pHlla MUKcesell pa3duTa Ha MOAMATPUIIBL, KaXaas MoIMaTpUlla IpeJHa3HayeHa i GOpMUPOBAHUS OJ-
HOTO CUMBOJIA: TIUGPHI, OYKBBI WK 3HAKA NpenuHaHus. Kak npaBuio, st GOpMUPOBAHUS OJTHOTO CHM-
BOJIa UCIOJIB3YIOT MAaTPUILy U3 BOCBMUCTPOK U MSTH CTOJOIOB. CHMBOJIbHBIE HHIUKATOPHI OBIBAIOT OJ-
HO-, IBYX- U YETHIPEXCTPOUHBIMH.

Jns ynpoieHus: B3auMoaeicTBusi Mukpomnpoieccopuoid cuctembl U JKKM ucnons3yroT cnenua-
JU3UPOBAHHYI0 MUKpocXxeMy — KoHTpoJuiep (apaiiep) XKKU. On ynpaBiser NUKCeNsIMU KUAKOKPHUCTAI-
JIMYECKOro JucIuies U uHTepdeiicHoil yacTeio nHauKaTopa. OOBIYHO TaKO KOHTPOJIIEP BXOJIUT B COCTAB
UHAWKaTopa. B 1enoM KUIKOKPUCTAIUTMYECKUH MHIMKATOP NPEACTaBisieT co00i MeyaTHyIo IUaTy, Ha
KOTOpPOM CMOHTHUPOBaH CcaM JUCIUICH, KOHTPOJUIEp U HEOOXOJUMBIE OMOTHUTEIbHBIE JJIEKTPOHHBIC
koMmnoHeHThl. Buemnuit Bua JKKM nokasan Ha pUCyHKE HUKE.

Pucynox 20 — BaenHuii BUJ )KUAKOKPUCTATUTNIECKOTO HHIAUKATOPA
B yuebnom crenne LESO1 ucnonb3oBan AByXcTpouHblii BocbMucuMBOIbHBIN KKU. CTpykTyp-
Has cxema Mokas3aHa Ha pucyHke 21.

i Kormpanneg Xudeoxpucmaasuyeckud vwduxamog
i FEH

rERay

o Do ar

8r2 XX Fucnaed

RW CGRAM

> JORAM

EvBmLK
adpeca cmeadys

Pucynok 21 — Crpykryphas cxema )KKU

B cocraB xontpomnepa XKW Bxoast tpu Buna namstu: CGROM, CGRAM, DDRAM. Koraa
MukpokoHTposuiep nepeaaer B koHTpoiuiep KKUW ASCII-koasl cuMBOJIOB, TO OHU 3alHCBIBAIOTCS B
DDRAM (Displaydata RAM — O3Y ASCII-ko10B 0TOOpakaeMbIX CUMBOJIOB), TAKYIO MaMsTh Ha3bIBAIOT
BU/AeoNaMATBLIO WK BuaeoOydepom. BuneoOydep B cCUMBOIBHBIX MHAUKATOPaXOOBIYHO cOAepK UT 80
siYeeK MaMsATH — OOJIbIIE, YeM YHCIIO 3HAKOMECT JUCIUIes. Y JBYXCTPOUYHBIX MHIUKATOPOB SIUEHKU C all-
pecamu ot 0x00 u 10 0x27 oToOpa)xaroTcs Ha BEPXHEH CTPOKE AMCIUIES, a stuekiku ¢ agpecamu 0x40 ...
0x67 — na HmwxHel cTpoke. CMelnas BUJUMOE OKHO auciuiess otHocuTenbHoO DDRAM, MoxHO 0oTOOpa-
KaTh Ha JUCIUIee pa3inuHble o0iacTu BuaeonaMatu. CABUT OKHA MHIUKATOpPa OTHOCUTEIHHO BUAEO0Y-
¢epa a1 BepXHeil 1 HIDKHEH CTPOK MPOUCXOAUT CHHXPOHHO, KaK 3TO MOKa3aHo Ha pucyHke 22. Kypcop
OyZeT BUJEH Ha MHJIUKATOpPE TOJIBKO B TOM CIIy4yae, €CJId OH ToMaj B 30HY BUAUMOCTH JUcCIUIes (U eclu
npeIBapuTeNbHO ObllIa T0JJaHa KOMaH 1a 0TOOpakaTb Kypcop).
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| (Cwewesue fucnoes omsocumeness Sudeonawsmy OORAM

Jucnaed

0| av| avaz| o3| aens | ax0s| ax0s | Ge07| ave | avo9| ova| avas} | aezs] ez

%=
% aess| avi| avi2| ovi3| ris | awis| anis| oei7| avis| ovés| owia|ovis) | ovss| ans7|

Pucynox 22 — OtoOpakeHue CUMBOJIOB U3 BUe00ydepa

Matpuiibl HauepTaHUsI CUMBOJIOB XpaHSTCS B MaMATU 3HAKoreHeparopa. [lamsate 3HaKoreneparo-
pa BiirouaeT B cebss CGROM (Charactergenerator ROM — I13Y 3HakoreHepaTopa), B KOTOPYIO Ha 3aBO-
JIe-U3rOTOBUTEIIE 3arpyKeHbl HauepTanus cuMBoJioB Tabmuibl ASCIL. Conepkxumoe CGROM u3MeHUTH
Henb3s. i1 Toro, 94To0BI MOJIh30BaTENh CMOT CAMOCTOSTEIBHO 331aTh HAYEPTAHUE HYKHBIX €My CHMBO-
J0B, B 3HakoreHepatope umeetcs crennaibHoe O3Y — CGRAM (Charactergenerator RAM). Tlox siueii-
ku CGRAM otBenens niepsbie (Miaamue) 16 agpecoB TabIUIbI KOJOB.

Cxema noaxmouenust JKKU k mukpokontpoimepy ADuC842 nokazaHna HuXe Ha pUCYHKE:
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Pucynok 23 — Cxema noaxrouenus JKKM k MEKpOKOHTpOILIEpY

HNutepdeiic moakmtoueHus — napauienbHbii. s coeiuHeHns UHIUKaTopa ¢ MUKPOKOHTPOJLIEe-
poM ucnonb3yercs 11 nuHuit — BoceMb [uia nepenaun JaHHbX (DO - D7) u Tpu nuHUM ynpaBieHUs.
Jluaus RS ciyxut i1t cooOmeHnsT KOHTPOIJIEpY WHIMKATOPa O TOM, YTO UMEHHO TIepeIaeTCs 10 MINHE:
komaHja uinn gansaele (RS = 1 — nannsle, RS = 0 — xomanpa). Ilo nmuuum E nepenaercs ctpo0- curnai,
COITPOBOKIAFOIIMH 3aIMCh WIM YTEHHE JaHHBIX: TI0 Iepexoly curHaia Ha auHud E u3 1 B 0 ocymiecTs-
JsIeTCsl 3alluCh JAHHBIX BO BXOJHOW Oydep MUKPOKOHTpoJUIepa MHIMKATOpa. 3amuch MH(GOpMaluu B
XKW npowucxoaut mo cnaay 3toro curnana. [lotenmuan Ha ynpasistorieM BeiBojge R/W (Read/Write)
3aj1aeT HampaeJeHue nepenaun uHpopmaimu, npu R/W = 0 ocyriecTBiseTcs 3aKch B MaMsATh HHIWKA-
topa, npu R/W = 1 — utenue u3 Hee. Enie Tpu JIMHUM MpeHA3HAYEHBI JUIS [TOJIAYU MTUTAIOIIETO HAIpsi-
xeHus (VDD, GND) u HanpsikeHus: CMEIIeHUs, KOTOPOe YIpaBlisieT KOHTPACTHOCTBIO TUCTLIES.

JlmarpamMMbl Tiepeiadnl JaHHBIX OT YIPABISIONIET0 MUKPOKOHTpoIuIepa K KoHTposutepy JXKKU u ot
koHTposutepa JKKU B ynpasistromuii MUKpOKOHTPOJUIEP MOKa3aHbl Ha PUCYHKAxX 24 U 25 cOOTBETCTBEH-
HO.

ITocne npuema undopmaruu koutposuiepy XXKKU tpebyercst HeKoTOpoe BpeMsi Ha BBINOJIHEHHE
KOMaH/I, B 3TO BpeMsl YIPaBJISIOMINN KOHTPOJUIEP HE JOJDKEH JIaBaTh CIEIYIONIYI0 KOMaH/Iy WU TIEpECHI-
JaTh JaHHBIE.
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Pucynok 24 — Jlnuarpamma nepenaun uHpopmanuu koutposepy KKU
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Pucynok 25 — Jluarpamma urenus nndopmanuu u3 koutposepa XKKU

B Tabnune 8 npusenensl komanasl koutposuiepa XKKUW u Bpemsi, HeoOXoauMOe Il BBIMOTHEHUS
ATUX KOMaH[. J1jist Toro 4To0sl MOKHO ObUIO onpenenuTh, koraa KKU 3akoHYuT CBOM BHYTpPEHHHE OTe-
pauuu, koutpoiuiep JKKU comepxur crennanbheiii (uiar 3ansroctu — BUSY-¢guar (BF). Eciu xoH-
TPOJUIEP 3aHSAT BHINOJIHEHUEM BHYTPEHHUX onepauuii, To BF ycranosnen (BF = 1), ecnu e KoHTposep
TOTOB MPUHSATH cleAyrolyo komanay, To BF copomen (BF = 0). bonee nmpoctoii cnocod opranuzanuu
oOMeHa 3aKITI0YaeTCsl B TOM, YTO YIPABISIONIMA MUKPOKOHTPOJUIEP, 3HAsI, CKOJIBKO BPEMEHH TpedyeTcs
KK Ha 06paboTKy TOM WM WHOM KOMaH[bI, TIOCTE KaXI0i mepeaadyn MHGOPMAIUU KJIET COOTBETCT-
BYIOIIIEE BpEMSI.

Tabnuma 8 — Komanas! konTpoepa XKKU

Kox Bpeun
K - — Omucanne HCOOTHeHER
OMAHTE ES [RW(D7 | D6 |Ds |Dd | D3 (DI |DL (DD —
] Jammerzaer xog (el (mpober) Bo Boe geefzm DDEAM,

Oemcrea mucomea 0 0 0 0 0 0 0 0 0 L yeTaEaemEeaet cwerwEk agpeca DDEAM = (x00. LS
Boaspar e VeTazasmmaeT caerms agpeca DDFAM 5 (el =
EITATLEYE0 0 0 0 0 0 0 0 0 1 % | BoeEpammeT Kypoop B EaTamEy moemmno. Cogepasoace 1.5 mac
[IOAEIREEO DDEAM me mavemgerca
Verazommm 0 0 0 0 0 0 0 1 1o | sm 3amaer manpantesme mepesamems sypeopa (1D = 3% amc
[EEIMA EEOIA [A3pemmeT CIEET cpasy Boex cemomos (SH)
Bermowesme- Veramasmemaer’ oTEmoT@EeT DETLL OTESTEAROINHES 33
EEECTOTEEE 0 0 0 0 0 0 1 | D|C | B |excovesss menmes (D), orodpasesme sypeopa (O, 38 v
TECTITER seprasEe sypeopa (B).

Berr IVC oopegetser 1o, Tro byIeT DepememaTecs —
Cmmar sypeopa ERTEMaT 00nacTs meemes i xvpeop (mpr DIC =1
EIE BECTEMOR 0 0 0 0 01 |DC|REL| x | = |oepememaeTcs srmevas obmacTs, opa IV = 0 — sypeop), 38 »mc
00MACTE TECINeS F/L zamaer mampasmesse mepememesms. DDFAM =e

EEIMEHESTCE

COmpegetser paspammecTs mmEesr meTepd=tca (DL =1 TE'
Hamamszae 0 0 0 0 o lwl el 2| = terr, DL =10 -:1—_'::'}311}. mmma cTpos Ha gEcmmes (N =1— I8 s
VCTAROEEE mee ctposs, N = ) — ooHa cTpoEa) B DaIMEpa CHMEONOE

(F=1—35=11 vomex, F =0 5x8 vomex).
Egﬁ’fﬁ‘}m APECA g o | o |1 |As | A4 | a3 | A2 | Al | AD | Veramosss coermma axpeca CGRAM 38 ame
Eﬂfﬁﬁ“ APECA | g | o |1 |as|As | a4 | a3 | A2 | Al | AD | Veramosss coermma axpeca DDRAM 38 ame
Iresme BF = a i | \ Ecme BF =1 1o sosrpormep AEKH smomsser ERyTpesmomn
CEETTIENA ATpeca 0 D[ BE[ A6 A5 a4 A3 AL ALTAD omeparmre. AS-Al — Tesymes sEaTeswe agpeca DOFAM. 0
Rjﬁf{“‘ TEEERE ) [ g |D7|Ds | DS |Dd (D3| D2 | D | DO | Gamece mammme 5 O3V (DDRAM mm CGRAM) 38 ame
Ef{“ FEEEENES | 1 | ] |D7|Ds|D5 | Dd (D3 | D2 | D1 | DO | Tremme mammere m O3 (DDRAM mm CGRAM) 38 ame

31



3aganue

3apucoBartb B TeTpaab cTpykTypHYyto cxemy XKKU u cxemy noaxmouenus KK k MK, BpemeHHbIe
nuarpamMmbl oomeHa uHbopmanueit mexay KK u MK.

®opma npeacTaBiIeHus pe3yabTara:

OTuer JOKEH CONlepiKaTh:
1. Lenb paboTHLI.
2. CtpykrypHasa cxema XK.
3. Cxema nogximouerus XKKN k MK
4. Bpemennsie nuarpammsbl padotsl ¢ JKKU

JlaGoparopuasipadora Ne 1
Pa6ora B cpene nporpammupoBanus u otiaaaku Keil-C
®opMupyeMble KOMIIETCHIIUH
IIK 2.1. Co3maBaTh mporpamMmbl Ha sI3bIKE acceMmOepa s MUKPOIIPOIIECCOPHBIX CUCTEM.
I1K 2.2. IIpon3BOAUTH TECTUPOBAHUE U OTJIAJKY MUKPOIIPOLIECCOPHBIX CUCTEM.
Leab paGoThi: H3yYUTh UHTETPUPOBAHHYIO cpeay nporpammupoBanus Keil-C.
Beimosiaue padory, Bel Oynere:
ymemo:
- COCTaBJIATh IPOTPaMMBbI Ha sI3bIKe acceMmOuepa JUisi MUKPOIIPOLIECCOPHBIX CUCTEM;
- NPOM3BOAUTH TecTUpoBaHue U otnaaky MIIC;
- BbIOMPATh MUKPOKOHTPOJIIEP/MUKPOIIPOLIECCOP /ISl KOHKPETHOM CUCTEMBI YIIPaBICHUs
MarepunanbHoe obecrieyeHue:
1. KommnbroTep ¢ IMLEH3UOHHBIM IPOrPaMMHBIM 00€CIIEYEHUEM.
2. MynbTuMenua mpoeKTop.
3. Jlabopatopnsbie crerapl «LESO1»
3aganue:3yunuTs cienyromniye BOIpoch:
1. ITocTpoenue ¢aiinoBoit cUCTEMBI IEPCOHATIBHOTO KOMIIBIOTEPA.
2. N3yunThb npaBuiia MoJib30BaHUs TEKCTOBBIM PETAKTOPOM.
3. Co3anue U COXpaHEHHE TEKCTOBBIX (aifioB.
4. N3y4uuTh MOPSIOK CO3/1aHUsl IPOrPaMMHOIO MPOEKTa B MHTETPUPOBAHHON Cpejie MpOorpaMMHUpPOBaHUS
Keil-C.
5. M3y4nth HaCTPOWKY CBOMCTB IPOTPAMMHOIO IIPOEKTA B HHTETPUPOBAHHON CpeJie MPOTPaMMHUPOBAHUS
Keil-C.
6. U3yunTh MCNOIb30BaHNE OKHA YIIPABIICHUS IPOrPAMMHBIM IIPOEKTOM B MHTEIPUPOBAHHOM cpefie mpo-
rpammupoBanus Keil-C.
7. N3y4uTh METONbl TPAHCISIIMM OTAEIbHBIX (aillIoB B MHTETPUPOBAHHOM Cpelie MpOrpaMMHpPOBaHUS
Keil-C.
8. 3yunth MeTOAbl TPaHCISALUU MPOrPaMMHOTO MPOEKTa B MHTETPUPOBAHHON Cpelie MPOorpaMMHpOBa-
nus Keil-C.
9. U3yunth paboTy OTIIauuKa MPOrpaMM B HHTETPUPOBAaHHOM cpene mporpammupoBanus Keil-C.
Kparkue Teopernyeckue cBeAeHUS:
1 Hanucanue nporpaMmmsbl
B Hacrosimiee Bpems porpaMma IUILIETCS Ha OJHOM U3 S3bIKOB IPOrPaMMHUPOBAHUS B BUJE TEK-
cToBOro (aiina. OTo 03HAYaeT, YTO JJI HAlMCAHUS MPOrpPaMMbl MOXHO BOCIOJIB30BaThCS JTHOOBIM TEK-
CTOBBIM peIakTopoM. J[Jst TOro yToObl MporpaMMa-TpaHCISTOP MOTJa Mpeodpa3oBaTh UCXOAHBIM TEKCT
IPOrpaMMbl B MaIlIMHHbBIE KOABI MUKPOMIPOIIECCOPA, 3TOT TEKCT MPOTrpaMMbl TOJIKEH ObITh 3alHUCaH C HC-
nonb3oBanueM cuMBOJIOB ASCII mimn ANSI tabnun. K coxanenuto, HEKOTOpble TEKCTOBBIE PElaKTOPHI
JUIsL YBEJIMYEHHUSI BO3MOXHOCTEH pelaKTUPOBAHUS HCHOJIb3YIOT JJIS 3alucHu TeKCToB (opmar rtf, wium
cBou cobcTBeHHBbIE (hopMaThl (Hampumep, peaakrop WORD). Takue TeKkcTOBbIE (ailiibl HE TOHUMAIOTCS
IporpaMMaMU-TPAHCISITOPAMH U, CJI€I0BAaTENIbHO, HE MOT'YT OBITh MCIIOJIb30BAHBI JIJIsl 3aIIMCU MCXOIHOTO
TEKCTa IPOrPaMMBI.
2 UcnoJib30BaHUE HHTErPUPOBAHHOM cpelbl MPOrpaMMHUPOBAHMS

32



st obnerdeHusi mporecca pa3padOTKH MPOTPaMMBbl YacTO HCIIOIB3YIOTCS MHTETPUPOBAHHBIC
cpenbl MpOrpaMMHUpOBaHus. B cocTaB MHTErpupOBaHHON CpeAbl TPOrpaMMUPOBAHUS BKIIIOUAETCS OIpe-
JIEJICHHBIM HAO0Op MPOTPaAaMMHBIX CPEIICTB: PEIAKTOP MCXOTHOTO TEKCTa, TPAHCIATOPHI C BHIOPAHHOTO
sI3pIKA TTPOTPAMMHUPOBAHHUS, PEIAKTOPHI CBS3CH, 3arpy3urKH U Tak jajee. PegakTop TeKCTOB OOBIYHO SIB-
JISIeTCSL TIEPBOM MPOTPAMMOM, KOTOPYIO NMPUXOJUTCS MCIOJIb30BaTh B Ipoliecce pa3pabOoTKH MPOrpaMM:
Onarojgapst HeMy TOJB30BaTENb MOJTYyYaeT BO3MOKHOCTh HAOUPATh MCXOJHBIC TEKCTHI MPOTPAMM, HAITH-
CaHHBIX Ha acceMmOJiepe WM Ha KaKOM-HUOY/Ib SI3BIKE BBHICOKOTO YPOBHS M COXPAHATh UX Ha JKECTKOM
JIACKE.
3 PaGoTa ¢ TeKCTOBBIM PeIaKTOPOM MHTErpUPOBAHHOM cpeabl mporpammupoBanus Keil-C

Pabora ¢ TekcToBeMH (haitilaMu HauMHAETCS ¢ co3daHus HoBoro daina. Co3math TEKCTOBBIM
daitn MOXKHO HECKOJIbKIMH criocobamu. [TepBeiii criocod — BOCTIOIB30BATHCS TJIABHBIM MEHIO, KaK IMOKa-
3aHO Ha PUCYHKE 26.

MKTOrpamMma
Mewo coananms

CO3AaHuA HOBOIO

HOBOIO thaiina N
wna

Ehel Bt Viw Brov - Cebug Fash Perpheras Took SV0S Widow Hel R ot B
Spat il & Fle Edt Y~ fioject Debug Flash Periherals Jools SVCS Window Hebp
o o Lo P e
& Open QrbeC Ja @1/3 [~ | |
' (£ & A< Target 1 EESY.
& swen Project Workspace x
= 34 Target 1

Qevion Database | Source Group 1

Lcerde Maragenent

Pont Sebup,

Pucynok 26 — Coznanre HOBOTO Pucynok 27 — Coznmanue HOBOTO (aiina rnpu

¢aiina yepes ri1aBHOE MEHIO MTOMOIIIY TTMKTOTPaMMBI

Bropoii cioco6 — ucnonb3oBathk ObicTphie KiaBuiu Ctrl+N. U Tpetuii cnocod — 3To HaXkaTh Ha
MUKTOTpaMMy CO3/IaHus HOBOTO (haiiia, Kak MmokazaHo Ha pucyHke 27. [locie BBHIMOTHEHUS 3TUX JIEHCT-
BUI OTKPBIBAETCS OKHO TEKCTOBOT'O PEAaKTOpa, B KOTOPOM MO>KHO BBOJUTH MCXOJHBIA TEKCT MPOTPaAM-
MBI.

BremmHuit BUI MPOrpaMMbI ¢ OTKPBITBIM OKHOM TEKCTOBOTO pEIaKTopa TMOoKa3aH Ha PUCYHKe 28.
BBoa mporpamMMel pou3BOAUTCS ¢ KaaBuaTypsl. CTUpaHHe OAMHOYHBIX OMIMOOYHO BBEICHHBIX CHMBO-
JIOB BO3MOXHO mpu momotnu kHormok —Deletel m —Backspacel
[Tocne coznanus okHA HOBOTO (hailia MOKHO BBOJIUTH MCXOJHBIA TEKCT MPOTPAMMBbI, UCTIONB3YS KlIaBHUa-
Typy. HaOpaB MCXOHBIN TEKCT MpOrpaMMbl B OKHE TEKCTOBOTO pelakTopa, daiiyi Heo0X0auMo coxpa-
HUTh Ha JUCKE KOMITbIOTEpa. J{JIs 3TOr0 MOYKHO BOCTOJIB30BaThCS MEHIO (hailil, Kak 9TO MOKa3aHO Ha PH-
cyHKe 28:

MeHio coxpaHeHus
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- Save fs...
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MukTorpamma
coxpavenms haina

D e gt vew P or Tsbug Fish Pegpherals Took SWCS Window Hep

2 le e o N
AN Target ] - & b
Progect 'Workspacs x p——
- 33 Taget 1
Source Group 1 (
Pucynok 28 — Coxpanenue (aiina uepes rias- Pucynok 29 — Coxpanenue (aia npu moMomuiu
HOC€ MCHIO IMUKTOIrpaMMBbI

Bropoii cioco6 — ucnonb3oBath ObicTphie KinaBumu Ctrl+S. W TpeTuii cnoco0d — 3T0 HaXaTh Ha
MUKTOIpaMMy cOXpaHeHus (haiiiia, Kak 1oka3aHo Ha pucyHke 29. [Ipu HanmuMcaHuM Mporpamm 4acto Tpe-
OyeTcsi KOMMPOBaTh YY4AaCTKU MPOTPaMM M3 OJHOTO daiina B 1pyroi. st 3Toro B TEKCTOBOM PelakTope
OTKpBIBalOTCs 00a daitna. 3areM HEOOXOAMMBIN yYaCTOK TEKCTa BBIAESAETCS MPU IMOMOIIM MBIIIN HITU
KJIaBUATYyphl. J[1s1 BBIICNICHUSI CTPOK HAXXMMAETCS JIeBas KHOIKA MBIIIM B HAadYaJle BhIIEIsEMOro ¢par-
MEHTa W, HE OTIIyCKas €€, Kypcop MbIIIN TepeMeniacTcss B KOHel 3Toro ¢gparmenTta. /i BbIaeieHUs
CTOJIOIIOB TIPOM3BOISATCS T€ Ke ISHCTBUS, HO, KpOME TOr0, HaxkuMaeTcst kKHonka —Altl Ha knaBuarype.

[Tocne BbIETEHUS HEOOXOAUMOTO (PparMeHTa TEKCTa, STOT (PparMeHT kKomupyercs B Oydep 00-
MeHa. CKONTMPOBATh MOXKHO, IIEJIIKHYB MBIIIBIO 110 TUKTOTPaMMe KOTIMPOBAHUS, KaK 3TO TIOKa3aHO Ha PH-
cynke 30, kpome TOro yao0HO KomupoBath B Oydep oOMena komOunanueit kinapum —Ctrl+Cl.

Konuposars

K7 lab1 - pVision3 - [Text1%]

Bl gdt ow propa c_.ebug.;;.«r"v'éi;hecds Tools SVCS Window H

JEEHe BB < #
(41 Y A Target 1 'jf .
Project Workspace x main()
5 33 Terger 1
Source Group 1 {

Pucynok 30 — KonmpoBanue BoIelIeHHOTO parMeHTa B 0ydep oOmMeHa
IIpH IIOMOIIH IMTUKTOTrpaMMBbI

Terepp MOXHO MEPEKITIOYATHCS B OKHO PEaKTUPOBAHMSA (aiiya, KyJaa Hy>)KHO TTIOMECTUTh CKOIH-
pPOBaHHBIN TEKCTOBBIN (pparMeHT MpU MOMOIIM TJIABHOTO MEHIO, Kak 3TO MOKa3aHO Ha pucyHke 31, u
BCTaBHUTH ATOT (pparMeHT Iepe]] TEKCTOBBIM KYpPCOPOM, BCTaBKY TaKKe MOKHO OCYIIECTBUTH Ha)KaTHEM
—Ctrl+VI. BcraBka ¢parmenrta u3 0ydepa odMeHna Moxer ObITh ImpousBereHa aubdo u3 meno —Editl,
1100 TpH MoOMONIH MUKTOrpaMMbl —Pastel kak 3To mokazano Ha pucyHke 32. @parMeHT UCXOIHOTO TEK-
cTa OyZeT BCTaBJIeH B TO MECTO HAOMPAaeMOro TEKCTa, TJie B HACTOsIIee BpeMsl HaXOAUTCS Kypcop.

34
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L] L¥extt — 3§ Target |
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Pucynok 31 — Bei6op okHa penaktuposanus daiina  Pucynok 32 — Beraska ckonupoBanHoro ¢par-
MeHTa u3 Oydepa oOMeHa

Hanomuum, 4To KOMMpoOBaHHE y4acTKa MCXOJHOIO TEKCTa MPOrpamMMmbl SKBHUBAJIEHTHO HAOOpPYy
ATOTO TEKCTa MPOrPaMMbl C KJIABHATYPbl M MO3TOMY (haiii, B KOTOPBIM MPOU3BOAMIOCH KOIMUPOBAHHE
TeKCTa, HEOOXOAMMO COXPAHUTh Ha IUCKE JTIOOBIM U3 METOJIOB, ONTMCAHHBIX paHEe.

4 Co3aHnue NporpaMMHBIX IPOEKTOB
4.1 Pa3paboTKa nporpaMMHBbIX CPeACTB

Ha nepBom mare pa3pabOoTKy IPOTPaAaMMHBIX CPEACTB (POPMYIUPYIOTCS TEXHHUECKUE TPEOOBAHUS
K CHUCTEME, M COCTaBIIAeTCs OJIOK-CXeMa Mpollecca PelieHUs] HY)KHbBIX 3a/1ad, KOTopasi 00ecleuuT peaiu-
3alMI0 33/IaHHBIX TpeOoBaHWH. biok-cxema moipkHa OBITH HaJISKAIMM O00pa3oM CTPYKTYpPHPOBAHA,
YTOOBI FapaHTUPOBANACh BHICOKAS YPPEKTUBHOCTH JIOTUKH MTPOTPAMM.

Jnist Toro 9Tto0Bl OBUIO JIETKO OPHUEHTUPOBATHCA B (hailiax Ha KOMITBIOTEPE, KAKIYIO 33a1ady Io-
MEIIAI0T B OTAENbHYIO AUpeKTopuio (manky). Hamucanue mporpamMmbl TOXeE clieyeT HauWHATh B OT-
JIeNTbHOW TarmkKe, TeM Ooliee 4To Kak OyneT MmokazaHo Janee, Jake MpOoCTermias mporpaMmma COCTOHT U3
HECKOJIbKUX (haiijIoB.

B GonpmmHCTBE ciiyyaeB MmporpaMma COCTOUT M3 HECKOJIBKUX MPOTPaMMHBIX Moayinei. Mcnomis-
30BaHHE B COCTaBE OJHOW MPOrpaMMbI HECKOJIBKUX MPOTPAMMHBIX MOJYJIEH MO3BOJISET YBEIHUUTH CKO-
POCTh TPAHCISALNU MPOTPAaMM, TTOPYyYaTh HANMCAHWE MPOTPAMMHBIX MOMAYJIEH pa3IMYHBIM IPOTPaMMHU-
CTaM, YBEIMYUBATh OHSATHOCTH MPOTPAMM.

[TpunIMn pazoueHus: eMHON POTpaMMbl Ha TIPOTPAMMHBIE MOJTYJIH 3aKJIF0YAETCS B TOM, YTO JUIS
peanu3anuu paboThl ¢ OTAETBHBIMU Y3JaMH anmapaTypsl MUALITYTCS OTAEIbHBIC MOANPOTPAMMBI, KOTOPBIE
OTHOCHTEJIBHO CJTa00 CBSI3aHBI C OCTAIBHBIMH YaCTSAMHU MPOTPAaMMBI. DTH TIOAIPOTPAMMBI MOXKHO BBIJIE-
JUTHh B OTACIBHYIO MPOrPaMMy, KOTOPYIO MOKHO XPaHHUTh B OTIEIBHOM (paiinie, U TpaHCIUPOBATH OT-
JIeTbHO OT OCTAJBHOM MporpamMMbl. YacTo OJTHU M TE K€ MOAYIIM MOTYT BXOJWTH B COCTaB HECKOJBKUX
MPOTrpaMM, BBIOJHSIONIUX PA3IMYHbIC 33]]a41, HO UCIIONB3YIOIIHE IPU 3TOM OJTHU H T€ )K€ YCTPOUCTBA.

B kauecTBe mpumepa MOXKHO Ha3BaTh pabOTy C KIaBHATYpPOU, WHIMKAIMIO PAa3IMYHBIX BUIOB WH-
dopmanuu, padboTy ¢ nocnenoBarenabHbiMu mopramu, ¢ AT, ¢ ITAIT. Kaxnoe u3 3Tux ycTpoiCTB MOXKET
00CITy’)KUBATHCSI OTACITBHBIMH MTPOTPAMMHBIMHI MOAYJISIMU. DTOT CIIMCOK MOXHO TIPOJIOJKATH U Jajiee, HO
JUTSL COCTABIICHUS TIPEJICTABICHUS O MPOTPAMMHBIX MOIYJISIX STOTO TOCTATOYHO.

[TporpaMMHBIe TPOEKTHI MOXHO CO3/1aBaTh, U MOJJIEPKUBATh BPYYHYIO, HO B TIOCTIEIHEE BpeMs
OOBIYHO WCTOJB3YIOTCS PA3IMYHBIE CHCTEMBI MOIICPKKH pa3paboToK. DTO CO3aeT Psijl TOTIOITHUTEI b-
HBIX TIPEUMYIIECTB.

YacTo mporpaMma MUIIETCS, ¥ OTIKHABAETCS HA OJHOW ammaparype (Hampumep, Ha OICHOYHBIX
riarax, rnpeagaraeMbeix GUupMaMu U3TOTOBUTEISIMA MUKPOCXEM), a HCIONb3yeTcs Ha npyroi. [Ipu atom
nporpaMMa MpH OTJaJIKe HE3HAUYUTEIHHO OTJIMYAETCSl OT POTPaMMBI, KOTOpasi OyJIeT UCIIONb30BaThCS B
peanbHOM anmaparype. st 3Toro B coctaBe mporpaMMHOTO MPOEKTa CO3/IAl0TCS Ha3HAYSHMS MpoeKkTa. B
KadecTBe MpHMepa Ha3HAuYCHHH TPOTPaMMHOTO MPOEKTa MOKHO Ha3BaTh OTIAJKY U pPeaH3alHio, a TakK-
K€ BEPCHUU TIPOTPAMMBI.

4.2 Ucnosib30BaHMe CUCTEMBI MOAIEPKKH Pa3padoToK

Jlnst oGnerdeHus mpoiiecca pa3pabOTKH MPOrpaMMBbl YacTO MCIIOJIb3YIOTCSI CUCTEMBI MOIEPIKKH
pa3paboTok. B coctaB crcreM MoOIAEpKKH pa3pabOTOK BKIFOUAETCS OIMpPEIeNIeHHBIH HA0Op MporpaMM-
HBIX CPEJCTB: PElaKTOPhl TEKCTOB, acceMOiep, peAaKTOPhl CBA3eH, KOMIUIIATOPHI, 3arpy34lKd U TOMY
nogoOHoe. Kaxxnas U3 aTux mporpamMm co3naet cBou ¢aiin (i cBou (aidiibl) Ha AUCKE KOMIIBIOTEpA.
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st Toro 4ToOBI HE 3amyTaThes B ATUX (pailyiax mpu pa3pabOoTKe MpOrpaMMBbl, Bce 3TU (aliibl pa3Melna-
IOTCS B CBOCU, OTHEIbHOU IUpEeKTOpuu. MMms 3TON MUPEKTOpHH OOBIYHO HA3HAYAIOT 10 WMEHHU MpPOo-
rpaMMHO-aIMapaTHoro npoekra. Hanmpumep: usmepurenb XapakTEpUCTUK TPAH3UCTOPOB WK HU(POBOH
ocumuiorpad.

4.3 Co3naHue NPOrpaMMHOI0 NPOEKTA B HMHTEIPUPOBAHHOI cpede NMPOrpaMMHUPOBAHMS
Keil-C

PaboTa ¢ mporpaMMHBIMU TTPOEKTAaMU HAYMHAETCS C CO3/IaHUs HOBOTO (haiina mpoekta. s co3-
naHud (paiina mpoekTa B UHTETPUPOBAHHON cpelie pa3paboTKH MpOrpaMM MOKHO BOCIOJIB30BATHCS TJIaB-
HBIM MEHIO, KaK IM0Ka3aHO Ha pUCyHKe 33.

[Tocne co3ganust HOBOM TUPEKTOPHH M HOBOTO (haiisia MporpaMMHOIO MPOEKTa, UHTETPUPOBAHHAS
cpelia MporpaMMHUPOBaHUs TIpeIaraeT BHIOpaTh KOHKPETHYI0O MHUKpocxemy u3 cemeiictBa MCS-51, kak
9TO MOKAa3aHO Ha PUCYHKe 34.
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Pucynok 34 — JluanoroBoe oKHO BEIOOpa MUKPO-
CXEMBI JIJISl IPOTPAMMHOTO MPOEKTa

IIpu 5TOM B MHTErpUPOBAHHOM Ccpesie MPOrpaMMHUPOBAHUS OKHO MEHe/Kepa MpoeKTa npuoodpeTa-
€T BUJ, TOKa3aHHbBIA Ha pUcyHKe 35. Ha3zBaHWe Ha3HAUYEHUS MPOTPAMMHOTO MPOEKTa MOXHO M3MEHUTH,
LICJIKHYB MaHUIYJATOPOM —MBIIIb 110 HA3BAHWIO HA3HAYEHHUs NPOTrPAMMHOIO MPOEKTa B OKHE MEHE-
xepa npoekta (Hanmpumep: oTnazaka, peaau3anus WM CONPOBOXIEHUE). TOUHO Tak K€ MOXKHO U3MEHUTH
Ha3BaHHUE yCTPOICTBa B cocTaBe NMporpaMMHoro npoekra (Hanpumep: Hocumas paguocTaHLus, aBTOMO-
OuibHAs palnOCTAaHLIMA, CTAllMOHAPHAS PaMOCTaHIIMS UM 0a30Basi PalnOCTAHIINSA).
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Pucynok 35 — BHenHuii BUJ OKHa MEHEDKepa MPOeKTa
MIOCJIE CO3/IaHMs TPOTPAMMHOTO ITPOEKTA
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4.4 Hactpoiika CBOMCTB NMPOrpaMMHOI0 NMPOEKTA B HHTETPUPOBAHHOI cpelie MPOrPpaMMHUPOBAHUS
Keil-C

[Tocae co3maHust MPOrPaMMHOIO MPOEKTAa B MHTETPUPOBAHHOU cpeje mporpamMupoBanuskeil-c
KOHEYHBIM (haliIOM TPAHCIISIUU SBISIETCS aOCOMIOTHBIN (haiiin. J{s 3arpy3Ku B MUKPOCXEMY OOBIYHO HC-
nosb3yercst HEX daiin. st cozmanus 3toro (aiina He00X0IuMO BKIOYUTH COOTBETCTBYIONTYIO OIIIHIO
B CBOMCTBAX IIPOrPaMMHOTIO IIPOEKTA.

W3meHuTs cBOICTBA MPOrpaMMHOIO MPOEKTAa MOXKHO HECKOJIBKUMH criocobamiu. [lepBriii crioco6
— BOCIOJIb30BATHCS TIIABHBIM MEHIO, KaK TIOKa3aHO Ha pucyHke 36.
Bropoii crioco6 — 370 HaXkaTh Ha KHOTIKY U3MEHEHHsI CBOMCTB MPOTPAMMHOI0O MPOEKTa, KaK MMOKa3aHo Ha
pucyske 37.
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- i Pucynok 37 — I3MeHeHne CBOWUCTB MPo-
IPaMMHOT'0 IIPOEKTA ITPU HOMOIIH ITHKTO-

I'paMMBbI

Pucynok 36 - M3MeHeHue CBOWCTB MPOrPaMMHOTO
MPOEKTa

[Ipy 5TOM Ha 3KpaHe KOMIBIOTEPA MOSABIISIETCS JUATONOBOE OKHO U3MEHEHMS CBOWCTB IIPOrPAMM-
HOTO MTPOEKTa KaK MM0Ka3aHo Ha pucyHke 38. B 3ToM okHe HE00X0AMMO BBECTH MapaMeTpbl BHELIHEH ma-
MSTHU IIPOrpamMm M MMaMATH JaHHBIX.

3areM HEOOXOJMMO YCTAaHOBHUTBH BBIXOJIHBIE IapaMeTphl MPOrPaMMHOTO MpoeKkTa. s 3Toro ot-
KpbIBaeM 3akiajky Beixoj (Output), Kak 5To mokasaHo Ha pucyHke 39. B sToli 3akmanke yoOexmaemcs,
YTO YCTAHOBJIEHA TaJ04Ka CO3/aHUs BBIXOAHOTO 3arpy3o4Horo (aiina B .hex dopmare. [{ns Toro yrods!
HE 3arpoOMOXKJaTh TUPEKTOPUIO TTPOeKTa (aiaMu 0ObEKTHBIX KOJIOB MOXHO CO3/1aTh OTJEIBHYIO JUPEK-
toputo. Hampumep, ¢ nHazBanuem OBJ. HoBas aupexkTopus MokeT ObITh CO3AaHa IOCIE HAXaTus Ha
kHonky —SelectFolderforObjectl.
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Pucynox 38 — JInasioroBoe OKHO HAaCTPOMKHU CBOMCTB IPO-
IPaMMHOTO MPOEKTa

To4HO Tak e MOKHO CO3/1aTh AUPEKTOPHIO (MAnKy) /s (aidnoB aucTUHTOB. {75 3TOr0 HEO0OXO0-
JUMO BBIOpaTh 3akmanky —Listing. B ¢aiinax nuctuHroB nmomemaercs uHbopmarus 00 omuokax, ac-
ceMOJIEpHBIN KO M COOTBETCTBYIOUIMII €My MAaIllMHHBIM KOJ mporpaMMmHoOro monyis. McmonbszoBanue
JMCTUHTOB IMO3BOJISET ONTHMH3HPOBATH MPOrpamMmy, a mpu pabore 0e3 MHTErpUPOBAHHOM Cpeabl Mpo-
rPaMMHUPOBAHUSI U HaXOAWTh CHHTaKCHYECKHe OMMOKH mporpaMMbl. OTMETHM, YTO co3jlaHue ¢ailioB
JMCTUHTOB 3aMeUIIeT Ipolecc TpaHcasuui. OObIYHO UM JUISI TAIIKK JIMCTUHTOB BhIOUpator LST.
HeoOxoaumMocTh co3/1anusi OTAENBHBIX MAaIOK ISl JUCTUHIOB U OOBEKTHBIX KOJIOB BO3HUKAET MPHU 00Jb-
IIOM KOJIMYECTBE NMPOrPAMMHBIX MOAYJIEH, a 3HAYUT MPHU OOJIBIIOM KOJHYECTBE (hailloB B OAHOI marke.
OOBIYHO AMPEKTOPUU IJIS JIUCTUHTOB U JJISi OOBEKTHBIX KOJIOB PACHOJIaratoT BHYTPHU IMAINKH MPOTrPaMM-
HOTO TIPOEKTA, TJIE COACPKATCS UCXOAHBIE TEKCTHI IIPOTPAMMBI.

Jlyia HACTpOMKM mapaMeTpoB KOMIHIIALWU BbIOUpaercs 3akiaaka —C51. B aToii 3akiangke Ha-
CTpaMBaeTCsl YpOBEHb ONTUMU3AIMH TPAHCIUPYEMOTO MPOTPAMMHOTO MOJYJISI ¥ LIEJb ONTHMH3ANUHU (0
CKOPOCTH pabOThI MPOrpaMMBbI WIIH 1O pa3Mepy BbIxoaHOro ¢aitna). Kpome Toro, B 3T0ii 3akiiaake 3aHO-
CHUTCS ajjpec BEKTOPOB mnpepriBaHus.Ilocie HaCTpOWKN CBOMCTB MPOTrPaMMHOTO MPOEKTa B AHAJIOTOBOM
OKHE, 9TO OKHO 3aKpbIBaeTcs HaxkatueM kHorku —OK.
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| w ! Indude Dependences
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Pucynok 40 — BenibiBaroliee MEHIO MEHEIKepa
MPOEKTOB C BEIOPAHHOM OMIIMEH 100aBICHUS
(ailyioB K MPOrpaMMHOMY IIPOEKTY

Tenepp MOXKHO MOJKIIIOYATH K MPOTPAMMHOMY MPOEKTY (hailiibl ¢ HCXOIHBIM TEKCTOM MPOrpaMM-
HBIX MOJyJel. [IJis1 3TOro MOXKHO IIEIKHYTh MPAaBOil KHOMKON MBIIIH O 3HAYKY IpyHIbl (pailioB B OKHE
MeHe/DKepa TPOSKTOB, KaK 3TO MOKa3aHo Ha pucyHke 40, u BEIOpaTh ONIHI0 J00aBiIeHUS (HaiIoB K Mpo-
rpaMMHOMY TpoekTy. JloGaBisembie (ailyibl TOMKHBI OBITH MPEIBAPUTENBHO co3aaHbl. Eciu daiinom sB-
asieTcs mporpamma Ha si3eike C, To 3T0T Qaiin gomkeH umets pacmupenue .C. Hanpumep, LAB1.c. Ecnu
IPOEKT COCTOUT M3 HECKOJBKUX MPOrPAaMMHBIX MOJYJEH, oniuio n06aBneHus (GpaiaoB cieayer MmoBTO-
PHUTBH COOTBETCTBYIOLIEE YUCIIO Pa3.
4.5 Pa6ora c nporpaMMHBIM NPOEKTOM B MHTETPHPOBaHHOM cpeae nporpamvupoBanus Keil-C
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ITocne 3aBepuieHMs CO3MaHUS NMPOTPAMMHOIO MTPOEKTa MOXKHO OTKPBITH UCXOIHBIE TEKCTHI MPO-
TPaMMHBIX MOJYJEH, MIEIKHYB JIEBOM KHOIMKOM MBIIIM HAa Ha3BaHHUHM COOTBETCTBYIOIIETO (ailia B OKHE
MEHEKEPA TPOEKTOB.

TouyHO Tak k€ MOXHO MEPEKIHYATHCA MEXIY IPOIrPaMMHBIMM MOJYJISIMU IPOEKTa, UCHOJb3YS
OKHO MEHeJKepa IPOECKTOB.

B ciydyae HeoOXOAMMOCTH MOYHO BBIKJIIOYATh OKHO MEHEIKEpa MPOTPaMMHBIX MPOEKTOB, HO
0OBIYHO 3TO OKHO Y100OHO ITPH HAMCAaHUM NIPOIPaMMBbI.

Ecnu okHO MeHekepa NPOEKTOB OTKIKOYEHO, TO NEPEKIIIOUATHC MEXKIAY MOIYJIIMU MOXHO, HC-
MoJIb3ysl MeHI0O —window.

S Yka3anusi o TpaHCJISALMHA IPOrPAMM M IPOIPAMMHBIX IIPOEKTOB
5.1 Tpancasinusi NPOrpaMMHBIX MOy el

Kak yxe yka3blBaJloCh, IPOrPaMMHBIM MTPOEKT MOXKET COCTOATh U3 HECKOJIBKUX (aiinoB. B mpo-
IPaMMHOM TIPOEKTE, COCTOSIIEM M3 HECKOIBKHUX (hailyioB, MOABISETCS BO3MOKHOCTh HECKOJIBKUX BHJIOB
TpaHcnauuu. Ilpexae Bcero, MOXXHO OTTPAHCIMPOBATh TOJIBKO OAMH (Daiil, HE TPAHCIUPYS OCTaJIbHBIE
(aiisel MPOrpaMMHOTO MPOEKTa. ITO MO3BOJSIET OOHAPYKUTh, U HCIIPABUTH BCE CUHTAKCUYECKUE OIIHO-
KU B OTZI€JIbHOM IIPOIrPaMMHOM MOJYJIE.

[Ipu TpaHCIALMU Ka)XI0T0 MPOrpaMMHOIO MOJYJI Ha JKECTKOM JUCKE (OpMUPYIOTCS IepeMe-
maemMblil Qaiisn B 00beKTHOM (opmare, KOTOPBIH 3aTeM OYAET MCIIOJIb30BaThCs Ui CO3JaHMsl 3arpy304-
HOro (haila mporpaMMHOTO MPOEKTa. DTOT (aill Ha3bIBaeTCsI OOBEKTHBIH MOIYTh. OJHOBPEMEHHO C
00BEKTHBIM MOAYJIEM Ha aucke popmupyercs aiin JIUCTHHra MPOrpaMMHOIO MOJYJs, B KOTOPBIM mo-
MEIIAETCS UCXOAHBIM TEKCT MPOrPAaMMHOTO MOJIYJIS M COOOIICHHUS! O CHHTAaKCUYECKUX OIINOKaX.

[Ipu TpaHCHAsALMU MPOrPaMMHOIO MOJYJIS, HAMCAHHOIO Ha S3bIKE IMPOrpaMMHUpPOBaHMs acceMO-
Jep, B JUCTUHI OMEUIAIOTCSl MAalIMHHBIE KO/l KOMaH/[ MPOLIECCOpa, U UX aJpec OTHOCUTEIBHO Havaja
IIPOrpaMMHOro Monyis. IIpu TpaHCIAIMKM MCXOAHOTO TEKCTa MPOrPAMMBI, HAIIMCAHHON Ha SI3BIKE IIPO-
TpaMMHPOBAHHUS BBICOKOTO YPOBHS, TakoM Kak C mporpamma TPaHCISATOP MOXKET ObITh HACTPOEHa TaK,
YTO OHa OyzeT co3/1aBaTh (Paiia ¢ TEKCTOM UCXOIHOIO MOJYJIS, HAIIMCAaHHOI'O Ha acceMbiepe Wi IoMe-
IIaTh 3TOT TEKCT B JIUCTUHI IPOrPAaMMHOI0 MOyJid. TakuM 00pa3oM, NOSIBIISIETCS BO3MOXHOCTh IHCATh,
Y OTJIAKUBATh MPOrpaMMy Ha SI3bIKE BBICOKOT'O YPOBHsI, a 3aT€EM IEPEBOJUTH €€ Ha S3bIK IPOrpPaMMUPO-
BaHMsI acceMOJiep ¥ ONITUMHU3UPOBATH €€ BPYUHYIO.

5.2 CessbiBaHue 00BEKTHBIX MOAYJICH M MOJTy4YeHHe 3arpy304Horo gaiijia

[Tocne Toro, kak OTTpaHCIUPOBaHbI 0€3 OLIMOOK BCE MPOTrpaMMHBIE MOAYJIH, U TEM CaMbIM HOJY-
YeHbl (ailsibl 00bEKTHBIX MOAYJEH, IPOM3BOIUTCS TPAHCIALMS BCETO MPOrPaMMHOI0 MPOEKTa (CBA3BIBA-
HUe 00beKTHBIX Moyiei). [Ipu a3Tom Ha nucke GopMUpyIOTCSt aOCOMIOTHBIN U 3arpy304HbId (ailiibl npo-
IPaMMHOT0 IpoeKTa. J{1st KOHTpoIst omMOOK CBA3bIBaHUS GopMUpYeTCs (ailil IMCTUHTA pelakTopa CBS-
3e#l ¢ pacmupenrem mS1.

Ecnu obHapyxuBaroTCs OIIMOKHM CBSI3bIBAaHUS, TO aOCONIOTHBIM W 3arpy304Hblii (aiinsl mpo-
IrPaMMHOTO TNpoeKkTa He (popmupyroTcs. B 3ToM ciyyae HE0OOXOIMMO M3MEHUTh MCXOJHBIA TEKCT MpPO-
IPaMMHOI0 MOAYJS M3-32 KOTOPOT'O BO3HMKJIA OIIMOKA CBSI3bIBAHUS, OTTPAHCIMPOBATH €r0 U CHOBA I10O-
IBITaThCS IPOU3BECTU TPAHCISLMIO IPOTPAMMHOTO MPOEKTA (CBA3BIBAHUE OOBEKTHBIX MOJYJIEH).

ITocne nomyueHus 3arpy304HOr0 MOyl MOYKHO HaUYMHATh OTJIAJIKY IPOTPaMMBl.

5.3 TpaHcasinusi NPOrpaMMHBIX IIPOEKTOB

WuTerpupoBanHas cpeia MporpaMMHUPOBAHUS MO3BOJISET MAKCUMAIBHO OOJIETYUTh TPAHCISALMIO
IIPOrpaMMHBIX MTPOEKTOB. Tak Kak mapaMeTpbl IPOrpPaMMHOTO MPOEKTA YK€ HACTPOEHBI, TO JUIsl TPAHCIIS-
IIMM HUCXOJHOI0 TEKCTa MPOTrpaMMHOI0 MOJIYJs AOCTATOYHO 3arpy3uTh HMCXOIHBIM TEKCT 3TOr0O Ipo-
IPaMMHOTO MOJYJISl B OKHO TEKCTOBOTO peJakTopa. ITO MOKHO clielaTh OJHUM U3 CIIOCOOOB paccMOT-
PEHHBIX paHee.

[Tocne 3arpy3ku HCXOJHOTO TEKCTa MPOrPaMMHOTO MOJYJS JOCTaTOYHO Ha)XaTb Ha KHOINKY
TPAHCIIALUU TPOTPAMMHOTO MOJTYJIsl, KaK 9TO MOKa3aHo Ha pucyHke 41.
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Eme oque crnoco0 TpaHCISIHUU MPOTPaMMHOTO MOJAYJIS, 3TO BOCIIOJIB30BAaTHCS TJIABHBIM MEHIO,
KaK 3TO TIOKa3aHO Ha pUCYHKe 42.

K1 pVision3 - [D:\ab1\Text1.c]
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Hano orMeTnTs, 4TO B COCTaBE MHTEIpU-  PucyHOK 42 — TpaHCsus nporpaMMHOTro MO-
POBaHHOU Cpeibl MPOrPAMMHUPOBAHUS JIJISI TIOMC- JIyJIsI IPH TTOMOIIIY TJIABHOTO MEHIO
Ka CHHTAKCHYECKHX OINMMOOK ymoOHee MOib30-
BaThCs HE Qailiom nucTuHra, a okHOoM _build‘(pacnonoxeno BHU3Y paboueld 00JIacTH), T/Ie BBIBOJISATCS
Bce coobmienns 06 ommubkax. [Ipu 3TOM ecnu 1BaX bl MEIKHYTh MBIIIBIO IO COOOIIEHUIO 00 ommoKe B
okHe _build*, To B OKHe TEKCTOBOIO pefaKkTopa OyJeT BblAelieHa CTPOKa IPOrpaMMel, rie Obia oOHapy-
JKeHa JTaHHAs ONTHOKa.

Tpancnsus mporpaMMHOTO MOJTYJIS M ITOJIyUYE€HHUE 3arpy304HOro (paiiia B MHTEIPUPOBAHHOM cpe-
Jie TIPOTPaMMHPOBAHUS MTPOU3BOANUTCS HakKaTHeM KHOMKH _Buildtarget‘, kak 3T0 moka3aHo Ha PHCYHKe
43.
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Pucynok 44 — TpaHcasiiusg IporpaMMHOTO MO-
JTyJIsl TIPY TOMOIUIH TJ1aBHOTO MEHIO

Eme onuH cnoco6 TpaHCIAUN IpOrpaMMHOTO MPOEKTa B HHTETPUPOBAHHON cpeJie IPOTrpaMMHUpPO-
BaHMsI, 5TO BOCIIOJB30BAThCS TJIABHBIM MEHIO, KaK ATO MOKa3aHO Ha pucyHke 44, HO ymoOHee BCero Ha-
’KaTh Ha KJIaBUaType knasumy —F7.

Ecinu sxe HeoOX0IMMO OTTPaHCINPOBATh BCE IPOTPAMMHBIE MOJTYJTH BHE 3aBUCUMOCTH HMEIOTCS
00BEKTHBIE MOJIYJIM UJTH HET, U OJYYUTh 3arpy304HbIi (paiiia, To Ha)KuMaeTcs: KHOMKa
_Rebuildalltargetfiles® niu BeIOMpaeTcss COOTBETCTBYIOIIEE MEHIO.

6 YkazaHusi o oTJIaJIKe NPOrpaMM BO BCTPOEHHOM OTJIQ[IYHKe MPOrpaMM
6.1 Cioco0bI O0TJIAAKH POTPaAMM
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Otnaaka mporpamMM 3aKJII0YaeTCs B IPOBEPKU MPABIIIBHOCTH PaOOTHI IPOTPaMMBI U amapaTypel.
[Iporpamma, He coaepskaiias CHHTAaKCHYECKUX OIMIMOOK, TeM HE MEHEe, MOXKET COJIepXKaTh JIOTHUYECKUE
OIIMOKH, HE TIO3BOJIAIOIINE IPOTPaMMe BBINOJIHATH 3aJI0KEHHBIC B Hel QyHKIMU. Jlornyeckue ommoOKn
MOTYT OBITh CBSI3aHBI C aJITOPUTMOM IIPOrPaMMBI WIIM C HEMIPABUIHHBIM IOHUMAHUEM PalbOThI anmapary-
PBI, TOJKIIOYEHHON K TOPTaM MUKPOKOHTPOJIIEpa.

BCTpOGHHBIfI OTJIaJYUK MO3BOJIACT OTJIAAUTh TC YHAaCTKU KOAA MMPOTrpaMMbl, KOTOPLIC HC 3aBUCAT
OT paboThI anmapaTypsl, HE BXOJIIECH B COCTaB MUKPOCXEMBI MUKPOKOHTpoIIIepa. [ oTnaaku mpo-
rpaMM OOBIYHO MTPUMEHSIOT TPH CIIOCO0a:

1. [TomaroBas 0TJ1aIka IPOTrPaMM € 3aX0JI0M B ITOJIIPOTPAMMBEI;
2. IlomaroBas oTa/ika IPOTPaMM C BBIITOITHEHUEM TOIPOTrPAMMBI KaK OJTHOTO OIEepaTopa;
3. BeinoaHeHue nporpaMMsl 10 TOYKH OCTaHOBA.

[TomraroBast oTaqKa MPOrpaMM 3aKJII0YAETCs B TOM, YTO BBIMOJHIETCS OIMH OIIEPaTop Mporpam-
MBI ¥, 3aT€M KOHTPOJHUPYIOTCS T€ IEpEMEHHBIE, Ha KOTOPBIE TOJKEH ObUT BO3CHCTBOBATH JAHHBIN OIle-
parop.

Ecnu B mporpamMmmMe UMEOTCS yKe OTIIaKEHHBIE MOANPOrpaMMBbl, TO MOANPOrpaMMy MOXKHO pac-
CMaTpUBaTh, KaK OJMH OIEPaTOp NPOrpaMmbl U BOCMO/Ib30BATLCA BTOPbIM CMOCOOOM OTNaAKMN NPO-
rpamm.

6.2 Ucnosib30BaHMe BCTPOCHHOI0 OTJIAAYUKA NPOTPaMM

BBI130B BCTpOEHHOTO OTNIaA4YHMKa y1oOHEe BCEro OCYIIECTBUTh, HA)KaB HAa KHONKY OTJIaquuKa Ha
naHenu WHCTpyMmeHToB _file® xak mokasaHo Ha pucyHke 45 WM BOCHOJB30BATHCS OBICTPON KHOIKOM
—Ctrl+F5l

KHONKa BLIZ20Ba BCTPOSHHOND

onagumea
: -2 X
M x &dCE s
[Start{Stop Debug Session |
—

PI/ICYHOK 45 — BrI30B BCTPOCHHOI'O OTJIaAYMWKA C UCIIOJIb30BAHUEM KHOIIKU Ha ITaHCIIN —file

ITocne 3TOro BHEMIHUI BUJL MHTETPUPOBAHHOM CPEbl IPOrpaMMUPOBAHUS IPUHUMAET BUJ, ITI0Ka-
3aHHBIN Ha pucyHke 47. B BepxHell yacTu MpOrpaMMbl MOSBIISETCS JOMOJHUTENbHAS TAHEIh HHCTPYMEH-
TOB OTJIAJUWKa Mporpamm (prcyHOK 46). B HMKHEH 9acTi porpaMMBbI TOSIBISIETCS. OKHO IMTPOCMOTpA Ta-
MSTH KOHTPOJUIEpa U OKHO KOHTpPOJIS nepeMeHHbIX — Watch.

ki1 - pVision3 - [D:Vab1\Text1.c*]

B)fle Ed Vew Project Debug Flash Perpherds ook
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Proj it Workspace Nain

Bimoum T OKHO KOMTPONA BrroumnTs OKHO
nepemernbix “Watch” NpocMoTRa NamMsaTH

Pucynok 46 — JlonoHUTEIbHAS TTAHEIb HHCTPYMEHTOB OTJIATYHKA IIPOTPAMM.
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Pucynok 47 — BHemHuii BUJ THTETPUPOBAHHON CPeJlbl MPOTPAMMHUPOBAHHUS B PEXKUME OTJIAKU MPO-
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OxHO mpocMOTpa MaMATH KOHTPOJIJIEpPa MOKHO HACTPOUTH Ha MPOCMOTP MaMATH IPOrpaMM MU
NaMsITH JIaHHBIX, BBE/S B IMAJIOrOBOE OKHO —ajapec| Kiro4, ABOETOYME U aJpec HadalbHOH s4yeiku ma-

Hampuwmep:
d:0 — mpocMOTpeTh MaMATh JAHHBIX HAUYUHAS C HYJICBOH SYCHKH;

€:0 — mpocMOTpeTh MaMATh MPOTrPaMM HaYMHAS C HYJIEBOM SUEHKH;

X:0 — mpoCcMOTpeTh BHEUTHIOIO IMTaMSTh TaHHBIX HAYWHAS C HYJCBOU STYCHKH.

IIpy ncrosnb30BaHMM BCTPOEHHOTO OTJIAAYMKA IPOrpaMM Il KOHTPOJI IEPEMEHHBIX MOYKHO
BOCIOJIb30BaThCsl OKHOM — Watch. B OonbIIMHCTBE CllydaeB 3TO HAMHOT'O BBITOJIHEE, YEM HCIOIb30BaTh
IPOCMOTP HaMATH JaHHBIX. [lepeMeHHbIe B 3TOM OKHE 0TOOpaXkaroTcst B ToM (opmare, B KOTOPOM OHHU
ObLIM 00BsABIIEHBI B porpamme. g qobaBieHus nepeMeHHol B okHO — Watch qocTaTouHO MIETKHYTh
IIPaBOM KHOIIKOM MBIIIY IO IEPEMEHHOM B TEKCTE IPOrPaMMBbl B OKHE OTJIaYMKa IIPOrpaMM, KaK 3TO I110-
Ka3aHO Ha pucyHKe 48.

"

Selact A
Showe Disassembly &t C:0x01 IE
Set Program Counter

Run to Cursor kne

Go Toline

Insert/Remove Breoskpoint

Clear complete Code Coverage Info

dl

Go To Defindtion Of 'S

| 74 E7 09
G0 To Rederance To S ! DF FA 80
{09 F2 08 «
Add "5" to Watch Window. . [ #1 |P

"

- ey 3

Pucynok 48— JloOaBieHus mepeMEeHHOMN B
OKHO mpocMoTpa —Watch

OKHO mpocMOTpa NMEPEMEHHBIX COIECPKUT JBE 3a-
kinaaku —Watch #1 u —Watch #2. Oto no3Bossier rpynnu-
poBaTh MepeMeHHbIe, IO KaKOMY 00 MPU3HAKY, HAIpUMED
M0 OTJIAXMBAEMBIM Toarnporpammam. [lpu noGasieHun me-
pemeHHON Bbl BIOMpaeTe HOMEP OKHA IPOCMOTPa OKHA Tie-
PEMCHHBIX.

Kpome mpocmoTpa 11106ansHbIX TEPEMEHHBIX, KOTO-
pBIe CYIICCTBYIOT Ha MPOTSKCHUHM BCEH MPOTrpPaMMBI, OKHO
MIPOCMOTpa MEPEMEHHBIX COACPKUT 3aknaaky —localsl. Ota
3aKJIa/IKa IMO3BOJISIET OTCIIEKUBATH JIOKAIBHBIC TEPEMEHHBIE,
KOTOpBIE CYIIECTBYIOT TOJBKO BHYTPU TMOIIPOTPAMMEL.
BBouTE IMEHA JTOKAJIBHBIX TIEPEMEHHBIX B Ty 3aKJIaJIKy HE
HYXkHO. OHU TOSBISIOTCS B 9TOM 3aKJIaJKe aBTOMAaTUYECKH,
Kak TOJIbKO BbI monagaere B MoanporpaMmy, B KOTOPOM uc-
MOJIb3YIOTCS JIOKAIbHBIE IEPEMEHHBIE.

[Ipu oTnanke mporpamMm Ha sI3bIKE IPOrpaMMHUpPOBa-
HUS acceMOJIep 04eHb BXKHO KOHTPOJIMPOBATH COACPKHUMOE
BHYTPEHHUX PErMCTPOB MUKPOKOHTPOILIEPA. DTO MO3BOJSET
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clenaTh 3akiiagka Regs B OKHE MEHeKepa MPOSKTOB, MOKa3aHHas Ha pUCyHKe 22 (JieBast paboydas 00-
JacTh). B 3TOM OKHE MOHO MPOKOHTPOJIUPOBATH CONEPKUMOE PErHUCTPOB TEKYIETo OaHKa, yKa3aTels
CTEKa W MPOrPaMMHOTO CUCTUYMKA, COACPKUMOE aKKyMYJsITOpoB A m B, a Takke cocTosHHE pabounx
¢1aroB MEKpOKOHTpOJIIepa B peructpe PSW.

Opun omneparop MporpaMMbl MOKET ObITh BbINOJIHEH HakaTueM KHomnku F11. Ecnu BbI30B moa-
POrpaMMBbl pACCMATPUBACTCS KaK OJMH ONEPaTop, TO MOIMIAroBas OTJIAIKa MPOTPaAMMbl OCYIIECTBIISECTCS
HaxxatueM kHonku F10.

Hcnonb30BaHWe TOYEK OCTaHOBA MO3BOJISIET MPOITYCKATh YK€ OTIAKEHHYIO YacTh MPOTPAMMBL.
Jns  Toro, 4ToOBl  YCTAaHOBUTH TOYKY OCTaHOBA, MOXKHO  BOCIIOJIb30BATbCS ~ KHOIKOMN
(Insert/removeBreakpoint ) Ha manenu (HaiiyIoB WJIM BOCIIOJIB30BATHCS TJIABHBIM WJIU BCIUIBIBAIOIIIUM Me-
Hi0. [lepen TeM Kak HaXKaTh Ha KHOIMKY YCTAHOBKHM TOYKH OCTAaHOBA, HEOOXOIUMO YCTAaHOBHUTH Kypcop Ha
CTPOKY UCXOJIHOTO TEKCTa MPOTrPaMMBI, I7ie HEOOXOIUMO OCTAHOBHUTDH BBIITOJHEHUE MPOTPAMMBI.

Touka ocTaHOBa yCTaHABJIMBACTCS B MECTAX, TJIe HEOOXOIMMO TPOBEPHUTH COACPKIMOE MTePEMEH-
HBIX WJIA IPOCTO MPOKOHTPOIMPOBATh, [Iepe1acTCs JIM yIpaBiIeHHE JaHHOMY ONEpaTopy.

[Tocne Toro, Kak yCTaHOBJIEHBI BCE HEOOXOAMMBIE TOUYKH OCTAHOBA OCYIIECTBIISCTCS BHIMIOJTHCHUE
porpaMMsel B cBOOOIHOOETYIIIEM pekuMe. [[i1st 7TOro MOXKHO BOCIOIB30BaThCs KHOMKOM (Run) unu Ha-
’KaTh Ha KHOIIKY F5 Ha knaBuarype.

MoskeT BOZHUKHYTh CUTYalusl, 4TO IIporpamMma He mepeaacT ynpaBlieHUe HU OJHOMY U3 OIepaTo-
POB, Ha KOTOPBIX YCTAHOBJICHBI TOYKH OCTAaHOBA. B 3TOM citydae Juisi TIPpEKpaIICHHs BBITIOTHEHUS TIPO-

IrPaMMBI CIEAYET BOCIIOIb30BATHCS KHOIIKON o (Halt) mm maxats Ha kHONKY —Escl Ha knaBuarype.
Touka octaHoBa MOKET ObITh MCHOJIb30BaHA MHOTOKpaTHO. MHOrnIa ke BO3HHKAeT HEOOXOau-
MOCTb OJHOKPATHO IPOIYCTUTh YaCTh ONEPATOPOB. B 9TOM Ciydae MOXKHO BOCIIOJIb30BaThCs KHOIKOM

BBITIOJTHEHHMSI IPOTPAMMEI JI0 Kypcopa A (RuntoCursorline). [Ipu HaxkaTuu HA ATy KHONKY IpOrpaMmMa
OyZIeT BBINOJHATHCA /10 T€X IMOp, MOKa yIpaBieHHe He OyaeT IepeJaHo Omeparopy, Ha KOTOPOM Haxo-
maTcst Kypcop. Kak TOJNBKO 3TO MPOU30MIET, BBHIOJHEHUE MPOTPAMMBI OYIE€T OCTAHOBJICHO, U MOYKHO
OyIeT MPOKOHTPOIUPOBATH MEPEMEHHbIE U MPOJOJIKUTH BBINOJIHEHHWE MPOrpaMMbl B IOIIATOBOM HIIU
CBOOOAHOOETYILIEM PEKUME.
IMopsinok BbINOJIHEHHUS PadOTHI:
1. Boiiaure B HHTErpupOBaHHYIO cpedy mporpamMMmupoBanus 2. Co3gaiite HOBBINA (paii MCXOAHOTO

TekcTa mporpamMmel. Ms daiina moxkeT ObITh, Hanpumep, L1.c (pacmmpenue *.c 00s3aTenbHO).

TekcT mporpaMmsi:

main()

{

//3amanue maccuBa int A[10]={2,5,-8,7,-3,15,38,-11,66,-6};

//00BsIBIIEHNE TIEPEMEHHBIX 1IETIOTO THIA

int I,S,P;

//HayanbHOE 3HAYEHHUE CYyMMBbI

S=0;

//HayanpbHOE 3HAYeHHE NIPOU3BEICHUS

P=1;

//mepemennas nukia [ m3mensercs ot 1 g0 10 ¢ marom 1

for (1=1;1<10;1++)

{

// HaX 0K JICHUE TIPOU3BEICHUS BCEX 3JICMEHTOB MacCHUBa
P=P*A[l];

//ecin 2J1eMeHT MaccuBa MeHbIe 0

if(A[1]<0)

S=S+A[l];

//HaXO)KHeHI/Ie CYMMI)I OTpI/II_[aTeJ'II)HI)IX 3JICMCHTOB MaCCHUBa

i
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OTa mporpaMma HaxOAUT CYMMY OTpHUUIATENbHBIX 37eMeHTOB MaccuBa A[10]. Ilocne BbI-

MOJTHEHHUSI TIPOTPaMMBbI pe3ynbTar (Cymma) OyaeT HaxoquTbes B suerike mamsatu S. 3. Coznaiite

npoekTt ¢ umeHem LABI.

4. lo6aBbTe B MPOEKT (hailsl ¢ MPOTrpaMMOi.

5. OTTpaHcaMpylTe IPOrPAMMHBINA IMPOEKT.

6. YOeaurech, 4YTO NP TPAHCISILIUU TPOTPAMMHOTO MOJTYJIsl HE OOHAPYKEHBI CHHTAKCUYECKHE
OLLIMOKHU.

7. Y0enurech, 4YTO B TUPEKTOPUH MPOEKTA CO3/AaHbI 3arpy304uHbIii (hailn ¢ pacmupenue .Ist u 3a-
rpy30uHbIi hex-daiin ¢ paciuperuem .hex.

8. BrImoHUTE MOMIAroByr0 OTIaKy MPOrpaMMbl C UCTIOIb30BaHneM kHonku F11. Ha kaxmom
I1are BHIMIOJIHEHUS MPOTPaMMBbI 3aIIUIINTE 3HAYCHUS UCTIONb3YEMBIX ITEPEeMEHHBIX MporpamMmbl: Afi] u S.
Xoxa padoThI:
1. Bxirounte OBM, 1 BBI30BUTE MHTETPUPOBAHHYIO CPEy IPOrPaMMHUPOBAHUS, LIEIKHYB MBIIIBIO 110

3HAYKY vj

CoznaiiTe HOBBIH (ailsl KCXOAHOTO TEKCTA MPOTPaMMBI.
BBenuTe 3a1aHHBIN HCXOHBIN TEKCT IPOTPAMMBI, UCTIONB3YS KJIaBHATYPY.

OTKpOfITC JAUAJIOrOBOC OKHO COXPaHCHUA (1)a17ma, IICJIKHYB MBIIIBIO 110 3HAYKY W

Cosnaiite HOBYIO nanky ¢ umMereM LABI. i 3TOro MENKHUTE MBIIIBIO 10 3HauKy .

Beenure nms daiina, Hampumep L1.c (pacmmpenue ¢aiiia 10KHO OBITh 00s13aTEIBHO *.¢), M HAXKMHU-

TE€ Ha KHOIIKY Kj1aBuaTypsl —Enter.

7. Cosznaiite HOBBIN MpoekT. [l 3Toro BeIbepuTe moamenro —Newprojectl u3 merro —project. Beioe-
puTe Hanky pa3MenieHus HoBoro npoekra — LAB1. Ykaxute ums npoexra — L1.

8. Temepb MOXKHO MOAKIIOYATH K IPOTPAMMHOMY TPOEKTY (aiil ¢ HICXOTHBIM TEKCTOM HpOrpaMMsl. s
3TOr0 MOKHO LICIKHYTh NPaBOW KHOIKOW MBIIIY 0 3HAYKY IPpyHIbI (aillloB B OKHE MEHeKepa Ipo-
€KTOB, KaK 3TO MOKa3aHo Ha pucyHke 40, u BbIOpaTh ONIMIO J00aBieHUS (PailyioB K MPOrpaMMHOMY
IPOEKTY.

9. Orrpancnupyiitenpoekt, HaxxaBkHONKY —F7 (Rebuild all target files). Eciin ecTh ommbku, ucrpaBsTe
UX B TEKCTOBOM penakTope cpensl Keil.

10.  Ilpm orcyrcTBHH OMIMOOK YOEIUTECH, YTO B AUPEKTOPHHU MTPOEKTA TOSBUIICS 3arpy304YHBIH (aiin ¢

pacupeHueM .hex.

o0~ wh

11.  JIns BbI30Ba OTJIAJAYMKA MIEJIKHUTE MBIIIBIO 3HAYOK €ro 3alycKa Q.
12. BpInogHUTE MOLIArOBYIO OTJIAAKY MPOrpamMMbl ¢ HcHojib3oBaHueM kHonku —F11. Ha kaxaom
11are BBITOJHEHHSI TIPOTPAMMBI 3aITUIIUTE 3HAYEHUS UCTIOIb3yEeMBIX NEPEMEHHBIX mporpammbl A[l] u
S. Ecnu npu BeI30Be OTJIa{4MKa B HIKHEH Y4acTH 3KpaHa OTCYTCTBYET OKHO IPOCMOTpa MEPEMEHHBIX,
€ro MOXKHO BKJIFOUHTH, BEIOpaB B MeHI0O — View komanny —Watch&callstackwindow, mi6o Bocmons-
30BaThCsl MKOHKaMU, MOKa3aHHBIMU Ha pucyHke 46. Jlns nobasneHus nepeMeHHoi B okHO —Watch
JIOCTaTOYHO IMIENKHYTh MPAaBOK KHOMKON MBIIIN T10 HY’KHOM NIEPEMEHHON B OKHE MPOrPaMMBI U B IOSI-
BUBILIEMcsl OkHE BbIOpaTe ADD toWatchwindow.
dopma npeacrabiieHus pe3yJbTara:
Otuer o paboTe AOIKEH COIEPKaTh:
1. nHammeHoBaHMe pabOTHI U 11eNIb PaOOTHI;
2. pe3yibTaThl paboOTHI;
3. BBIBOJBI ITO paboTe.

JladbopaTopHasi padora Ne2.
Opranu3anus BBoJa-BbIBO/Ia HHGoOpMannu Yepe3 napauiejbusie noprel MK ADUC842
®opmMupyeMble KOMIIETEHIMH:
IIK 2.1. Co3znaBath mporpaMMsl Ha si3bIke accemOiepa Uit MUKPOIIPOLIECCOPHBIX CHCTEM.
[1K 2.2. [Ipou3BOaUTh TECTUPOBAHUE U OTIAAKY MUKPOIPOLIECCOPHBIX CUCTEM.
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Iesas padoThi:pa3paboTka NporpaMMbl YIPABICHHs CBETOJUOJAMHU C UCIIOJIb30BaHUEM HapaJ-
nenpHOrO Nopra MK

Boinosinus padory, Bel Oyaere:

ymemo:
- COCTaBJIATh IPOTrPaMMBbI Ha sI3bIKe accemOiepa sl MUKPOIIPOLIECCOPHBIX CUCTEM;
- NPOM3BOAUTH TecTHpoBaHue U oTiaaaky MIIC;

MarepuasibHoe o0ecnieuyeHue:

1. KomnbroTep ¢ JIMIEH3MOHHBIM IPOrPaMMHBIM 00ECIIEUEHUEM.

1. MynbTumenna npoexkTop.

2.JIaboparopusie cteHabl «LESO1

IloaroroBka k padorte
N3yuuth TeopeTnueckuii Mmatepual mo teme (cM. IIpakruueckyro padoty Ne2)

Pabora ¢ peructpamu cnenMaJbHbIX (PYHKIMIA

Bce nporpaMMHO AOCTYIHBIE PErUCTPhI YIIpaBJIeHUs,, KOHQUTypallMyd U JTaHHBIX MUKPOKOHTPOJI-
Jepa BKJIFOYEHBI B 00JaCTh PETUCTPOB crenuaibHbiX QyHknmii (SpecialFunctionRegister — SFR). Ota
o0nacth (hopMalIbHO 3aHMMaeT crapiue 128 GailT BHyTpeHHel nmaMsATH AaHHBIX, HO O0palleHne JOJIKHO
OCYIIECTBIISITHCS IO OTPENIEICHHBIM aJIpecaM siueeK WM oTaenbHbIM Outam. Peructper SFR peanusyror
uHTEepdeiic MeXay MUKPOIIPOLECCOPHBIM SIIPOM U BHYTpeHHeW mepudepueil MukpokoHTposuiepa. Bee
pEerucTphl crienuaibHbIX QYHKIUN UMEIOT KaKk CUMBOJMYECKHE UMEHa (MHEMOHUKH), TaK U ajipeca B Ka-
yecTBe siueeK BHyTpeHHel namatu. Mudopmanuio 06 SFR M0OXHO HalWTH B TOKyMEHTALUU HA MUKPOKOH-
TpoJiep, OOBIYHO YKa3bIBAETCSl HE TOJILKO HAa3BaHUE M aJlpeC PETUCTpa, HO M 3HAYEHHUE, 3alMCaHHOE B
HUX T0cse cOpoca KOHTpoILIepa.

YacTh perucTpos, aapeca KOTOpbIX 3akaHunBaroTcs Ha Oh i 8h, comepKuT mpsmMo axpecyemble
OuThI, azpeca 3TUX OMTOB HaxozsTcs B nuanasone 80h — FFh. Kpome agpecoB 3T OUTBI UMEIOT ellie U
UMEHa, KOTOPBIE MOTYT OBITh OIPEENICHBI B S3bIKaX MpOrpaMMUpoBaHus. TakuM 00pazom, K MpsMo aj-
pecyeMbIM OUTaM perucTpam ClelualbHbIX (QYHKIMA MOXKHO oOpamiatbes o uMeHam. Eciu B peructpe
OWTHI HE MIPSIMO A/IPECyeMbIe, TO MX UMEHA CIYXaT TOJIBKO JJIsl yJ00CTBa OMUCaHUs (DYHKIIMOHHPOBAHUS
COOTBETCTBYIOILIETO OJ0Ka MUKpOKOHTpoJuiepa. [y oOpalieHus K onpeieleHHOMY OUTY TaKOro peruct-
pa 0JKHA IPOU3BOUTHCS BHIOOPKA OaiiTa IIEIMKOM, a 3aTeM HaKJIaJblBaThCs HY)KHasl Macka.

Jlnst paboThl ¢ MOpTaMM MUKPOKOHTpoJiiepa Ha si3bike C51 BBeneHbI cHelMaabHble THUIIBI Tepe-
MEHHBIX — PErucTpbl crneuuanbHblx (yHKIuN sfr. CUHTaKcuC omnpeneneHus perucTpa BBITIAIUT Clie-
JYIOUIMM 00pa3oM:

sfrname = address;

rae name — wums peructpa SFR (s1r000# naentudukarop);

address — agpec peructpa SFR.

[Ipumep oOBsBICHMUS:

sfr PO = 0x80; /* INopr-0, ampec 80h */

sfr P1 0x90; /* Hopr-1, azmpec 90h */

sfr P2 0xAQ0; /* THopr-2, ampec AOh */

sfr P3 = 0xBO; /* IlopT-3, ampec BOh */

[Tocne Takoro oObsIBIIEHUS B TPOrpaMMe MOKHO MCTIONIb30BaTh PETUCTP KaK OOBIUHYIO OJJHOOAM-
TOBYIO IEPEMEHHYIO.

OObsBIIeHNE OTJEIBHBIX OUTOB B MOOUTHO aJIPECYEMBIX PETHCTPaX MPOUCXOTUT C TOMOIIBIO
KITFOYEBOTO cI0Ba sbit OTHUM U3 CIENYIOIINX CITOCOOOB:

sbit name = sfr-name”bit-position;

sbit name = sfr-address”bit-position;

sbit name = sbit-address;

pi(H

name— uMsg Outa B SFR;

sfr-name — mMsa 3apaHee o0OBABJEeHHOTO SFR;

bit-position — nosuuusa OMTa B COOTBETCTBYKIEM PETUCTPE;
sfr-address — anpec peructTpa SFR;

sbit-address — HenmocpenCTBEeHHHM alpec OuTa.
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Takum o6pa3om, BTopoit 6ut mopta PO MoxeT ObITh 3amucad OJJHUM U3 CIIOCOOOB:

sbit p0 2 = 0x82; // HemnocpeICTBEHHEN ampec

sbit p0 2 0x8072; // ucnonbzya anmpec SFR

sbit p0 2 = P0"2; // Bapanee oOBaBjeHHBM PO

Jliia onpesiesieHus: aApecoB PErUCTPOB U OTAEIBHBIX Pa3psAI0B B HUX ClIeyeT 0OpaTUThCA K pU-
CYHKY 5.

OObsBIIeHNE PETUCTPOB CIIENUATBHBIX (YHKIIUH CIelyeT JenaTh nepe OCHOBHOM MOANporpam-
Moi. SFR He MOKeT ObITh OOBSIBIICH BHYTPH (PYHKIIWH.
Pa6ora 3arpy3unka nwFlash

Jlnist 3arpy3KH MCIOTHSAEMOTO KOJia BO BHYTPEHHIOIO MaMsITh MUKPOIPOIIECCOpa M B3aMMO/ICHCT-
Bus TaboparopHoro crena ¢ [1K paspaborana nporpamma nwFlash. [Iporpamma nwFlash mo3Bossier:
— MPOU3BOJUTH MOUCK NOJKIIOUEHHBIX K KoMIbioTepy o USB unTepdeiicy mabopaTOpHBIX CTEHIOB;
— aKTUBHUPOBATh COCIMHEHUE C OJHUM U3 HAWIEHHBIX CTEH/IOB;
— BBIMOJHATH cOpoc MUKpokoHTposuiepa (Reset);
— 3arpyartb Bo flash — mamMaTh MUKPOKOHTpOJIIEpA MOIB30BATEIBCKYIO IPOTPAMMY;
— MPUHUMATH M OTIPABIATH JaHHBIC B TEKCTOBOM M IIECTHAAIaTepuyHoM Buje 1o unrepdericy UART
(pexuM TepMHUHAIA).

Wutepodeiic nwFlash coctouT n3 Tpex 31eMeHTOB: II1aBHOTO MEHIO, OKHA TEPMHUHANIA M OKHA CO-
CTOSIHHSI.

Dosirvtassone  Onepaswt  Onow Tafsenane Moo

Tepruneas

Oxno
TepMUHana

OTrpateTe

Owm0
COCTORHMURA

Pucynok 49 — UnTepdeiic 3arpy3zunka nwFlash

['maBHOE MEHIO O3BOJISIET TPOU3BOAUTH ONEPALIUU CO CTEH/IOM, a TAaK)KE€ HaCTpauBaTh MapaMeTphbl
tepmuHaia. OKHO TEpMHUHANIA CITY>KUT JIJIS1 OTOOPaKEHUsI TAHHBIX, MTOCHUTAEMBIX MUKPOKOHTPOJIJIEPOM 10
untepdeiicy UART, a Taxxke 715 OTIIPaBKU MOJIb30BATEIBCKUX JAHHBIX OT KOMIBIOTEPAa MUKPOKOHTPOJI-
nepy. B okHe cocTosiHUS 0TOOpakaroTCsl pe3yJIbTaThl BCEX MPOBEACHHBIX ONEpaluii A1 KOHTPOJIS.

s pabdotel ¢ mporpammoit nwFlash crnenyet 3amyctuth nporpammy. [Ipu HakaTUM Ha TMYHKT
riaBHoro MeHto "[loakiatouenne” nmporpamma BBIMOTHUT MOMCK MOJIKIIOYEHHBIX CTEHIOB U OTOOPA3UT UX
HA3BaHUS B PACKpBIBIIEMCs MEHIO. Ecii BbI 3a0bUTH TOJKIIOYUTH CTEHJ, TO MOSBUTCS HAAMUCH "HET
MOJKJIFOYEHHBIX CTEHJOB", B 3TOM cClly4ae MOJAKIIOYMTE CTEH]I W CHOBa packpoite meHwo "[lonkmroue-
Hue".

[Tocne BeIOOpa cTenaa u3 MeHto "llogkmouenne". B okHe COCTOSHUS JOJKHA MOSBUTHCS HAMHChH
"l[Tonkmroueno k "ums_crenga’. Ilocime 3TOro CTaHOBUTCS NOCTYHNHBIM MYyHKT MeHIO "Omnepanuu", rae
MOJKHO:

— BBITIOJIHUTH COPOC MUKPOKOHTpoJIiepa. Ha cTeHje HauHET BBITIOJHATHCS MPOTpaMMa, 3armu-
CaHHas B MUKPOKOHTPOJIIEP B MOCIIEIHUN pas3;

— crepeTs flash-namsaTe MuKpomporeccopa;

— 3arpy3uTh UCIONHAEMBIN *.hex (haiii B maMaTh MUKPOKOHTPOJLIEPA.

B nosiBuBIIEMCS] OKHE HEOOXOIMMO YKa3aTh IMyTh K *.hex ¢aity.
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Pucynox 50 — UnTepdetic 3arpy3unka nwFlash. Oneparus.
[Tocne BeImonmHEeHNs paboTHI CO CTEHIOM, BhIOepHTE MYyHKT "OTKiNtounThes" B MeHto "lloaxmoue-
HUe", 3aTeM 3aKpONTE MPOrpaMmy.
ITopsinok BbINOJIHEHHS PadOThI
1. BeiBoa nH(opManuu yepes napajuiejbHbIi MOPT
1. ITo npuHIMNHATBHON CXEMe YCTaHOBUTE, K KaKMUM [TOpPTaM MUKPOKOHTpPOJUIEpa MOAKIIOYEHbI CBETO-
JMOBI.
2. Ilo Tabnuue peructpoB cnenuanbHbix GyHkuuii (SFR) ompenenure agpeca peructpos TpedyeMbIix
HOPTOB.
3. Boligute B MHTErpUpOBaHHYIO cpeay nporpammupoBanus Keil-C.
4. Cozpaiite ¢aiin mpoekra.
5. BBeaute TEKCT nporpamMmsel B COOTBETCTBHH C 3aJaHUEM:
6. KaxxnoMy ctyneHty Tpedyercs 3a)eub CBETOIMO/Ibl, COOTBETCTBYIOIIIE HOMEPY CBOEI0 BapuaHTa B
OMHApHOM BH/IE.
7. OTTpaHcaupyiTe MporpaMmy, 1 UCIPAaBbTE CUHTAKCUYECKUE OIINOKH.
8. 3arpysure nonyueHHbIi *.hex daiin B mabopatopusiii ctern LESOL1.
9. Yoeaurecs, uto Ha nabopatopHoM creHne LESO1 3axuratorcs TpeOyeMble CBETOUOIbI.
10. TTokaxkuTe pe3ynbTar NpernoaaBaTesio.
2. Beoa uH(popManuu yepe3 NapajiesbHbIH MOPT (JI0NOJIHUTEIBHO)
1. [lo npuHIMOMAIBHON CXeMe YCTaHOBUTE, K KAKOMY IOPTY MUKPOKOHTpPOJUIEpa MOAKII0UYEHa
KHOIKa S2.
2. Ompenenurte azpec MopTa, K KOTOPOMY HOIKITFOUEHA KHOIIKA.
3. HM3MeHuTe UCXOAHBIM TEKCT MPOrpaMMbl TAKMM 00pa3oM, 4TOOBI TpeOyeMble CBETOIMO/IbI 3aropa-
JIUCH TOJIBKO 10 HAYKATHIO KHOIKHU.

4.  OtTpaHcaupyiTe NporpaMMmy, 1 UCIIPaBbTE€ CHHTAKCUYECKUE OIINOKU.
5. 3arpysute noxydeHHbli *.hexdaiin B madoparopusiit crenq LESOL.
6. VYbenurech, uTO NpU HAXKATUM HA KHOIKY 3a)KUTAETCsl CBETOMO/IbI, COOTBETCTBYIOIINE BallleMy
BapHaHTy.
7. Tlokaxxute pe3yinbTaT NPEnoaaBaTeo.
3. IIpumepsl nporpamMm npuseaeHbl B paiiax 1.c u 2.c (cm. Ilpuioxenne)

Buecure nzmenenus (o BapuantaM) B mporpammy 1.C Juist BKITFOUEHHUS 3aJJaHHBIX CBETOIUOIOB, UCIIOJNb-
3ys napautensHeid moptT MK. BrirtoueHHBIe CBETOINOIBI TOMEYEeHBI X, OTKIF0YeHHbBIE — 0.

Ne Bapu- Ne cBeTommona
aHTa 1 2 3 4
1 X 0 0 0
2 0 X 0 0
3 0 0 X 0
4 0 0 0 X
5 X 0 0 X
6 X 0 X 0
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BHecute n3menenus B nporpammy 2.C Ul BKJIFOYEHHS 3aJaHHBIX CBETOJUOIOB 110 HAXXaTHIO HA KHOIIKY,
UCToNb3ys napaienbHbiii nopt MK. BriroueHHbIe CBETOMOIbI TOMEUEHB! X, OTKI0ueHHbIE — 0.

Ne Bapu- Ne cBeTommnona Ne cBeTommona
aHTa 1 2 3 4 1 2 3 4
1 X 0 0 0 0 0 0 X
2 0 X 0 0 0 0 X 0
3 0 0 X 0 0 X 0 0
4 0 0 0 X X 0 0 0
5 X 0 0 X 0 X X 0
6 X 0 X 0 0 X 0 X

dopma npeacTraBiieHus pe3yJbTara:
OTtuer JOMKEH COlepIKaTh:
1. ens paboTHI.
2. I'paduueckyro cxemy aaropurMa nporpaMMel.
3. McXoaHbIi TEKCT MPOTrpaMMBI.
4. Conepxxumoe (haiiia JINCTUHTA TPOTPAMMHOTO TIPOCKTA.
5. BBIBOJIBI O BBITTOJTHEHHOM J1A00OpaTOpHOU padoTe.

JlabopaTopHasi padora Ne3.
Pa3zpaborka nporpaMmmsbl ynpasJ/ieHHs KJIABHATYPOii MATPUYHOI'O THIIA
®opmupyeMble KOMIETEHIIUH:
IIK 2.1. Co3maBaTth porpamMMbl Ha SI3bIKE acceMmOIepa 1t MUKPOTIPOIIECCOPHBIX CHCTEM.
[1K 2.2. IIpon3BOAUTH TECTUPOBAHUE U OTJIAKY MHUKPOIIPOLIECCOPHBIX CHCTEM.
Lesas padoThi:pa3paboTaTh U OTIAAUTH IPOTPAMMY YIIPABICHUS MATPUYHON KIIABHATYPOH C MOMOIIIBIO
MK
Boinosinus pa6ory, Bel Oynere:
ymems.
- COCTaBJIATbH [IPOTrPAMMBI Ha A3bIKE acceMOiiepa i1l MUKPOIIPOLIECCOPHBIX CUCTEM;
- TPOU3BOAMTH TecTHUpoBaHue U oTnanky MIIC;
- BBIOMpPATh MUKPOKOHTPOJUIEP/MUKPOIIPOLIECCOP Il KOHKPETHOW CUCTEMBI YIIPaBICHUS
MarepunanbHoe obecnieyeHue:
1. KomnbroTep ¢ IMLEH3MOHHBIM TPOrPaMMHBIM 00€CTIEYEHUEM.
2.MynpTHUMeIua IPOEKTOP.
3.JIaboparopusie crenap «LESO1»
IToaroroBka Kk padore:
M3YIUTh HEOOXOUMBIN TeOpeTUUecKuilt Mmatepuai mo teme (cM. [Ipaktuueckas padota No3)
PexoMeHganmu K COCTaBJIEHUIO TPOrPAMMBI
[Iporpamma yIsi MUKPOKOHTPOJUIEpA KECTKO 3aBUCUT OT MPHUHIIUITUAIBLHOW CXEMBbI pa3padaTrhi-
BaeMoro ycrpoicrBa. HeBo3MOXHO HamucaTh ImporpamMmy Jjsi MUKPOKOHTPOJIJIEPHOTO YCTPOWMCTBA HE
uMes nepeq riazaMu ero cxemsl. [loatomy, nepes HauaaoM paboThI IO MPUHIUIHAIBHON cxeme yuyeOHo-
ro creana LESO1 cnexpyeT u3yuuTh Crocod MOAKITIOUEHUS KIaBUATYPhl U CBETOAMOAOB K MUKPOKOH-
TPOJUICPY: ONPEACINTh, K KaKUM IOPTaM IMOAKJIIFOYECHBI CBECTOAWOMABI, CTOJ'I6III)I U CTPOKH KJIaBHUATYPBI.
3areMm o Tabnuiie SFR Hy)XHO y3HAThH ajpeca perucTpoB 3aJeiICTBOBAHHBIX MMOPTOB BBO/1a-BBIBO/IA.
[Iporpamma, ympasisiromass MEKPOKOHTPOJUIEPOM, 3aIyCKAeTCsl MPU BKIKOYEHUU NMUTAHUSA YCT-
policTBa M HE 3aBepIIaeT CBOI paboTy, Moka He OyleT BBIKIOUEHO nuTanue. [loaToMy B mporpamme
00s3aTeNbHO JT0JKEH ObITh OPraHU30BaH OECKOHEUHBIN UK. B Tene mukia 1omkeH Ipou3BOAUTHCS OTI-
pPOC KJIaBHATyphl, aHAIU3 MOJYYEHHBIX JaHHBIX U BBIBOJ pe3ysbTaTa Ha cBeTOANO. Onpoc KiIaBHATypPhI
3aKJIF0YAeTCsl B TOCIIEI0BAaTEIbHOM CKaHUPOBAHUU KaXAO0T0 CTOJOLA, AJI ATOrO0 HAa COOTBETCTBYIOIIYIO
JMHHIO TIOPTa BBIBOJIA TIOJJAETCS IOTUYECKUI HOJMb (IKBUBAJICHT OOIIIET0 MPOBOA), HA OCTATBHBIX CTOIO-
1[axX JIOJIKEH ObITh BHICOKUH YPOBEHb, ITOCIIE YETO C MOPTa BBOAA, K KOTOPOMY MOJIKIIOYEHBI CTPOKHU, CUH-
TBIBACTCA KOI. Ecmu cuntaHbI Bece CAWHUIBI, TO HU OAHA U3 KJIABUIII HC Ha)KaTa, B IPOTUBHOM CJIy4dac KO/
COJIEp’KUT MHGOpPMaIlMI0 O HaKaThIX KiaBuimax. CTOUT 3aMETHTh, YTO CUMTAHHBIM KOl COJEPKUT HE
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TOJIbKO HOMEpP 3aMKHYTOTO KOHTaKTa, HO U MHPOPMAIUIO O HAKaTUU HECKOJIBKUX KHOMOK OJHOBPEMEH-
HO, IOATOMY JIY4YIlIE€ XPaHUTh B MaMITH KOTPOJUIEpAa HENOCPEACTBEHHO CUUTAHHBIN KO, a HE TOTOBBII
HOMEp KHOMKH. J{J1s1 XpaHEeHHs CYUTAHHOTO KO/a CIIEyeT BBECTH CHEIMAbHYIO IIEPEMEHHYIO.

[Ipu HamMcaHuu MPOrpaMMbl HY>KHO TIOMHHUTH 00 0COOEHHOCTH napauienbHoro nopra P1 B muk-
pokoHTposuiepe ADuC842. DTOT mOPT MO YMOJIYaHUIO HACTPOEH Ha BBOJ| aHAJIOTOBBIX CUTHAIOB ((pyHK-
st ALIT). [Inst Toro yToOBI IepeBecTy MOPT B PEXXUM HU(GPOBOTO BX0/1a, B COOTBETCTBYIOIIUI OUT TOP-
Ta He0OXOIMMO 3amucaTh JIOTUYecKuit HOMb. CenaTh 3TO HY>KHO OJUH pa3 MpU UHUIMATU3AUU MUKPO-
KoHTposuiepa. ITopT HE MMeeT BHYTPEHHETO YCHJIMBAIOIIEIO TPAH3UCTOPA, U MOTOMY IpU BBOJE JHUC-
KpeTHOU nH(pOpMaluy yepe3 Hero He TpeOyeTcs 3aKucChbiBaTh B pa3ps/Ibl JOTHUECKYIO SAMHHUILY.

IHopsinok BbINOJIHEHHUS PA0OTHI:

1. Ilo mpuHIMNMANBHOM CXEME YCTAaHOBHUTE, K KaKUM IIOPTaM MHUKPOKOHTPOJUIEpA MOIKIHOYEHbI
CBETOJIMO/IbI, a TAKXKE CTOJIOLBI U CTPOKU KJIABUATYPHI.

2. Tlo tabnuime peructpoB crnenuanbHbix QyHknuii (SFR) onmpenenurte aapeca peructpoB Tpedye-

MBIX TIOPTOB.
BoiinuTe B unTErpHipoBaHHyto cpeny nporpammupoBanus Keil-C.
CoznaiiTe 1 HACTPOUTE TOJKHBIM 00Pa30M MPOEKT.

5. BBeaute TeKCT nmporpamMmbl B COOTBETCTBUH C 3aAaHueM: [Ipu HaxaTuu Ha KHOIIKY, COTJIACHO Ba-
pHaHTy, 3aropaeTcsi KOMOMHAIMSA CBETOAMOJOB, COOTBETCTBYIOIIAasi B OMHAPHOM BHJIE HOMEPY
KHOIIKH; IIPU OTIYCKAaHUU KHOIIKH, CBETOIMO/IbI IOJIKHBI TOTACHYTh.

6. OrrpaHcnupyiTe mporpammy, U HCIPaBbTE CHHTAKCHUECKHUE OIINOKH.

7. 3arpysute nojiydeHHbIi *.hexdaiin B madboparopusiit creng LESOL.

8. VYOGeautech, uTo nmporpamma QyHKIHOHUPYET TOJKHBIM 00pa3oMm.

IIpumep nporpammel npuseneH B ¢aiijie 3.c (cMm. [Ipuiioxenue)
Buecure nzmenenus B mporpammy 3.cIiisl BKIIOYEHHS B padOTy TOJIBKO OMpeeNIeHHBIX KJIaBUIII KJIaBHUa-
TYpbl, OCTAJIbHBIE - OTKIIFOUEHBI.

How

Ne Bapu- BkiroueHHbIe KIIaBUILN
aHTa
1 1 2 3
2 4 5 6
3 7 8 9
4 1 4 7
5 2 5 8
6 3 6 9

dopma npeacrasiieHus pe3yJbTara:
Otuer JOKEH COepKaTh:
1. ens paboTHI.
2. I'padpuueckyro cxemy aaropuTmMa nporpammal.
3. cXonHBIN TEKCT MPOTrpaMMBlI.
4. Conepxumoe ¢aiina JMCTUHTa IPOrPAMMHOTO ITPOEKTA.
5. BBIBOIBI 110 BBITIOJHEHHOM Ta00paTOpHOi padoTe

JlaGoparopHasi padora Ne4.
Pa3pa6orka nporpammsbl ynpasienus taiimepamu MK ADuC842

®opmupyemMble KOMIIETEHIIUM:
IIK 2.1. Co3naBath mporpaMMsl Ha si3blke accemOiepa Uit MUKPOITPOLIECCOPHBIX CUCTEM.
[1IK 2.2. TIpon3BOANTh TECTUPOBAHUE U OTIAAKY MUKPOIIPOLIECCOPHBIX CUCTEM.
Lesasb padoThi:pa3paboTaTh U OTIAAUTE IPOTPaMMY it GOPMHUPOBAHUS BPEMEHHBIX HHTEPBAJIOB C I10-
MouIpto TaiiMepoB MK ¢ nHAMKalKe Ha CBETOIUO/T
Beinosinus patdory, Bel Oyaere:

ymemy:
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- COCTaBJIATH IIPOTPAMMBI Ha S3bIKE acceMOiiepa JIjIsi MUKPOIIPOLIECCOPHBIX CUCTEM;

- NPOM3BOAUTH TecTHpoBaHHe U oTaaaky MIIC;

- BBIOMpPATh MUKPOKOHTPOJUIEP/MUKPOIIPOLIECCOP ISl KOHKPETHOM CUCTEMBI yIIPaBICHUS
MarepunanbHoe obecnieyeHue:

1. KomnbroTep € JIMLIEH3UOHHBIM TPOrPaMMHBIM 00€CTIeYeHUEM.

2.MynpTHUMeIMa IPOEKTOP.

3.JIaboparopusie cteHabl «LESO1%

IToaroroBka k padore:
M3Y4YUTh HEOOXOMMBIN TeopeTHuUecKkuii MmaTepual mo Teme (cM. [Ipakrudeckas padora Ned)
Cnoco0bI MporpaMMHoOii peaju3annu padoThl TaiiMepa

[lepen mepBbIM 3amyCKOM TaiiMepa JOJDKHA OBITh BBINOJIHEHA MHHUIMAIMA3ALUSA: BHIOPAH PEXKHM
paboThl TaliMepa, crocol 3amycka, MCTOYHUK TaKTHpoBaHUs. [ HacCTpOHKU TaliMepa B PErUCTp CIIELH-
anpHoOM pynkimu TMOD cnenyer 3anucatb COOTBETCTBYIOIIEE YHCIIO.

JlomycTrM, TaKTOBBIA T'€HEpAaTOp CKOH(GUTYpUPOBaH I TeHepamuu ¢ dactotoi 1MIT, a Ham
Tpebdyercs chopmupoBaTh BpemeHHbIe nHTepBabl 3500 Mkc. B aToM ciyuae Ha BXop TaiiMepa OyayT mo-
CTYIAaTh UMITYJbCHI ¢ epuoaoM Imkc. [nst 16-6uTHOrO cueTyrKa MakCUMAalIbHOE BpeMs TepernoHeHuUs
coctaBuT 65536 Mkc. [yis popMupoOBaHUS MEHBIIIETO WHTEPBAJIA BPDEMEHH B CUCTYUKH TalilMepa CieryeT
3arpy3uTh HadanbHoe 3HaueHue Code. M3 hopmyer 1 Beipasum Code:

Code=2n—TTTG =65536—35001=62036

CueTunk TaliMepa COCTOUT U3 JABYX OTAENbHBIX 8-OMTHBIX cueTunkoB [Hx u TLX, mosTomy mo-
aydeHHoe 3HaueHue CodecienyeT paciienuTh Ha JBa OTACIbHBIX OaiiTa. CaenaTh 3TO MOKHO Pa3HBIMH
criocobamu. MOXKHO ¢ TOMOIIBIO KaJbKyJsTopa nepesectu unciio Codens necaTepuuHON CUCTEMBbI CUHC-
JeHus B mectHaauarepuunyro: 62036 10=F2 5416. Torna crapmmii 6aiit THx Oyner paBen F216, a
miaamui TLx paBen 5416.

[Ipu pacuienieHrny KOHCTaHTHI MOKHO BOCIIOJIB30BAThCA JIJIeHHEM Ha 256, Toraa:

THx = 62036/256; // 3an0cuM cTapiwii 6aiT uncia 62036

TLx = 62036; // 3anocuM Miaagmuii 6ant urciaa 62036

Onepanus nenaeHus yucia Ha 256 SKBUBAJIEHTHA CIIBUTY 3TOTO YMCIIAa Ha 8 pa3psioB BIIPaBoO, TO-
I/1a IPUBEACHHBIN Y4acTOK MPOrPaMMbI MOKHO 3aIlHACaTh TaK:

THO = 62036>>8; // 3anocum crapiuii 6aiT uncna 62036

TLx = 62036; // 3anocuM MiIaamnii 0auT yuciaa 62036

Cy1iecTByeT WHOM CIOCO0 3arpy3kd Ha4aJIbHOTO 3Ha4YeHus B TaiiMep. Uucno, KoTopoe HE0OXO0-
MO 3arpy’kaTh B TaiiMep, MO>KHO HallTH Kak OTHOIIEHUE TpeOyeMoro nHTeppana Bpemenu, 3500Mkc, u
IIepro/ia UMITYJIbCOB Ha BXOJe TaiMepa, 1mkc. Tak kak TaliMep CyMMHUPYIOLIUH, TO B PETUCTPBI Talimepa
OyzaeM 3arpyxatb OTPHUIATEIBHOE YUCIIO C a0COMIOTHBIM 3HaY€HHUEM, PaBHBIM TpeOyeMOMY OTHOILEHHIO.
s Beaenenus crapiiero OaiTa u3 16-pa3psgHOro yuciia UCHOoIb3yeM (PYHKIIMIO CIBUra 3TOT0 YKcia Ha
8 pa3ps/10B BIPaBO, TOT/Ia COOTBETCTBYIOLIMI KO MPOrpaMMbl OyIE€T BBITJISAETh CIEAYIOIIUM 00pa3oM:

THx = (-3500)>>8; // 3aHOCHM cTapimii 6aiT yrcia 62036

TLx =-3500; // 3anocuM Mitaamuii 6auT yuciaa 62036

[Tocne Toro xak peructpom TMOD ycranoBiieH pexxuM pabOTHI U 3arpy>KeHbl HadyaIbHbBIE 3HAYC-
HUS CYETYMKOB, MOYKHO 3aIycKaTh Taiimep. J{ist aToro B 6uT 3amycka TRXcienyert 3anucaTh JOrHYECKYIO
eauHuily. Tereph B T€IO OCHOBHOIO IMKJIA HYKHO BKJIOYHTH YYacTOK MPOTpaMMbl, KOTOPBIA OyneT
OKU/IaTh OKOHYAHMs padoThl TaiiMepa M TOJIBKO IOCIE 3TOTO MPHUCTYNATh K BBITOJHEHHUIO CIETYIONIETO
MPOX0/Ia MO IUKITY. ITO MOXKHO CHAENIaTh C MOMOIIBI0 KOMAaHIbI, KOTOopasi OyJaeT MpoBepsITh ¢ar mnepe-
nojHeHus: Taitmepa TFX. 3areM He0o0X0AMMO CHOBA 3aJaTh CIEAYIOUIMHA MHTEpBal BpeMmeHu. Cnemyer
MIOMHMTb, YTO Tepe]] 3alyCKOM TaiiMepa, ciieayeT OOHYIUTh (uiar IepernoHEeHus.

Huxe npuBeneH oavH U3 BApUAaHTOB NIPOTPAMMBI, peaIM3YIOLIEH 3aepKKy Ha 3,5 Mc.

TH0=62036>>8; // 3anocuM crapmmmii 6aiT yucia 62036

TL0=62036; // 3anocuM Muaammii 6aiT unciaa 62036

TRO=1; // 3anyckaem Taitmep while (! TFO0); // xxnem nepenonHenus taiimepa

TF0=0; // oOnynsiem nar nepenoaHeHus

Jisa dbopMupoBaHHsT BPEMEHHBIX HWHTEPBAJIOB OOJNbLIEH JIMTENBHOCTH JAHHBIM y4acTOK Mpo-
rpaMMBbl MOXHO 3aIIyCTHTb B IIUKJIE HEOOXOIMMOE KOJTMYECTBO Pa3.
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IHopsinok BHINOJHEHHUS PA0OTHI

1. Pa3paboTaiite aaropuT™ mporpaMMbl COOTBETCTBEHHO 3a/laHHIO: C(HOPMHUPOBATH CUTHAI MPSIMOYTOJIb-
HOM (hOPMBI CKBXHOCTH 2 3aJaHHOTO TIEPHO/1a, COTIIacHO BapuaHTy (Tabnuna 4). CurHa 10JDKeH BBIBO-

JUTBCA Ha CBECTOAHUOI.

2. Ilo npyUHUMIIHAIBHONW CXEMe yCTaHOBUTE, K KAaKUM IOpTaM MHUKPOKOHTPOJUIEPA MOJKIIOUYEH CBETOH-
on. 3. Ilo Tabnuue peructpoB cnenuaibHbIX GyHkuuii (SFR) onpenenute agpeca perucTpoB ynpaBieHHS

TailMepamu.

4. Paccuuraiite 3Hauenue peructpoB I Lxu THXmwist popmupoBanusi 3aqaHHOTO BpeMEHH pabOThI Taii-

Mmepa (Tabiuiia 4).

5. Paccunraiite TpeOyemoe KOJIMYECTBO HUTEpalUi LUKIA Ui (POPMUPOBAHMSI CHTHAlIa C IMEpPHUO-

nomT (Tabmnmia 4)

6. BolimuTe B nHTErpUpoOBaHHYyIO cpeay nporpammupoBanus Keil-C.

7. Co3pmaiiTe 1 HACTPOUTE JOIHKHBIM 00pa30M MPOEKT.

8. Pa3pa60TaI71Te 1 BBCAUTC TCKCT IIPOrpaMMbl B COOTBETCTBHUU C CO3AaHHBIM aJI'OPUTMOM.

9. OrTpancaupyiTe IporpaMmmy, U UCIIPAaBbTE CUHTAKCUYECKUE OIMOKHU.
10. 3arpy3ute nonydeHHsld *.hex ¢aiin B maboparopusiii crenn LESO1.

11. Y6emutech, uro mporpamMma (QYHKIIMOHUPYET AODKHBIM 00pazoMm. C MOMOMIIBIO CEKyHIOMEpa H3-

MCPLTC IICPHUOA CUT'HAJIA.

IIpumep nporpammel npuseaeH B ¢aiije 4.c (cm. [Ipuiioxenue)
BHaecute nu3zmMeHenus B nporpaMmmy 4.c, 3a7aB Bpemsi TaiiMepa COrjacHO BapuaHTa:
Tabnuna 4— BapuaHTsl 3a1aHuit

HOMep EADHAETA TaAAMeED EpeMA TAHMeRa OepHOI CHrEAIA 1
1 Taroep O 5 mac 2e
2 Tazmep 1 15 me ic
3 Taroep O 10 me ¢
4 Tarep 1 30 mec jc
5 Tazoep 0 30 me Ge
6 Tarep 1 14 mc Te
7 Tazoep 0 20 me Sc
8 Taraep 1 25 mc Q¢
g Taznaep () 40 me 10c
10 Tarep 1 4 mc lle
11 Taznaep () 60 mc 12¢
12 Tarep 1 635 mc 13¢
13 Taznaep () 3imc 14¢
14 Tazep 1 7.5 mc l3c
135 Taznaep 0 40 me léc

®opma npeacraBiaeHus pe3yabTara:

OT4eT JOKEH COlePKaTh:
1. lens paboTHI.

2. CTpyKTypHYIO cXeMy Taiimepa MukpokoHTpouiepa ADuC842 B BHIOpaHHOM pexHME.

. PacyeT HayanbHBIX 3HAYEHUI CYETHBIX PETUCTPOB TaiiMepa.

3

4. O6ocHoBanue BbIOOpa 3HaueHus peructpa TMOD.

5. I'paduueckyro cxemy airoputMa padoThl IPOTrPamMMBbl.
6. MicxoaHbIil TEKCT MPOTrPaMMBl.
7. Copepxumoe ¢aiina JMCTUHTa TPOTPAMMHOIO MTPOEKTA.
8. BBIBO/IBI 110 BBITIOIHEHHOW Tab0paTOpHOI padoTe.

JlaGoparopHasi padora NeS.
Opranusanus BBoIa-BbIBO/Aa HHGOpMannu Yepe3 nociaenoBareabHblii mopr MK ADuC842
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®opmupyeMble KOMIIETEHIIUM:
[IK 2.1. Co3znaBath mporpaMMsbl Ha si3bIke accemOepa JUIst MUKPOITPOILIECCOPHBIX CHCTEM.
[1IK 2.2. [Ipon3BOaUTh TECTUPOBAHUE U OTJIAAKY MUKPOMIPOLIECCOPHBIX CUCTEM.

Lesas padoThi:pa3paboTKa U OTIAIKa IPOTpaMMbl 0OMeHa HH(pOpMaIHel Yepes Mocie10BaTeb-

HbIi opT MK
Boinmosainus pa6ory, Bel Oynere:
yMemy:

- COCTaBJIATH IPOTPAMMBI Ha SI3bIKE acceMOuepa Uit MUKPOIIPOIIECCOPHBIX CUCTEM;

- NpOU3BOAUTH TecThupoBaHue u otinaaky MIIC;

- BBIOMpPATh MUKPOKOHTPOJUIEP/MUKPOIIPOLIECCOP I KOHKPETHOW CUCTEMBI YIIPaBICHUS
MarepunanbHoe obecnieyeHue:

1. KomnbroTep € JIMLEH3UOHHBIM MTPOrPAMMHBIM 00€CTIeYeHUEM.

2.MynbpTHUMeIUa IPOEKTOP.

3.JIaboparopusie cteHabl «LESO1%

IMoaroroBka k padore:
U3Y4UTh HEOOXOUMBIN TeopeTHUecKuii MaTepuan no teme (cM. [Ipaktuyeckas padora Ne5)
Cnoco0b1 nporpammHoii peanusauuu padorst UART

[lepen mepBbiM oOpamienueM Kk npuemo-niepenatunky UART mocienoBaTenbHbI MOPT MOJKEH
OBITh HACTPOEH: OTIPENIEIICH PEKUM PabOThI, BHIOPAH M HACTPOEH MCTOYHHMK CHHXpPOHH3aMu. Pexum pa-
6otel UART yctanaBnuBaercs 6utamu SMO u SM1 peructpa SCON. Tak kak peructp umeer Kak Oaii-
TOBYIO, TaK ¥ OMTOBYIO aIpECallfiO, BBITOJHUTh HACTPOHKY MOYKHO Pa3HBIMU CIIOCOOAMH: 3alHCaTh B
peructp SCON TpeOyemoe 4HCIO WM YCTAaHOBUTH KaXblil OUT OTIENbHO. MICTOUHUK CHHXPOHU3ALUU
onpexaensercss outom T3EN perucrpa T3CON: ecnu B 3TOT OWMT 3amucaTh JIOTUYSCKYIO €IUHUILY, TO
CUHXpOHM3aIMs OyaeT nmpoucxoauts oT TaliMepa 3, eciiu HUYETo He 3anuchiBaTh (1Mo ymomyanuio T3EN
= 0), To cuaxponm3arws ot Talimepa 1.

[Tpu ucnons3zoBanun Taiimepa 1 HE0OX0AUMO CKOHGUTYPUPOBATH €ro A paboThl B pexume 2
(cBOOOTHOOET YN TaliMep C aBTOIEpEe3arpy3Koii), A 3TOTO B CTapiire YeTeipe oura perucrpa SMOD
cieayert 3anucarh ABonuHyro komOuHanuo 0010b. Peructp cuetunka TH1 onpenenser ckopocTs nepe-
naun uHpopmarnuu mo UART, ero 3nauenue ciemnyer paccuutarh mo ¢opmyne 3. [locne 3amucu TH1
TaiiMep Hy>XHO 3aIlyCTUTB, JienaeTcs 3To 3anuchio B OuT TR1 perucrpa TMOD norudeckoil e JUHUILIBL.

[Ipn cunxponuzauuu ot Taiimepa 3, mo dopmynam 5 u 6 paccuutbiBaroTcs nenurenu DIV u
T3FD. Ecnu 3anuce nenutens T3FD nemaercs HemocpenctBeHHo B peructp 13FD, To menutens DIV
omnpenensercs miaaammMu Tpemsi outamu peructpa T3CON, npu 3ToM B cTapmuii OUT 3TOTO perucrpa
(T3EN) nomkHa ObIT 3amucaHa JJOTHYECKas eAMHUIA. 3aITyCK TaliMepa MPOUCXOAUT aBTOMATHYECKH.

Otnpasnenue ganHbix 10 UART HaunHaercs qr000i KOMaHIOW, pe3yslbTaT BBINOJHEHUS KOTO-
poii 3anmchiBaercs B peructp SBUF:

SBUF = 0x45; // omnpasums cumeon “E”

MoxHO Kax/plii pa3 He nosib3oBatkes Tadbnuueit ASCII qis onpeneneHns Koia CUMBOIIA, B sI3bIKE
«Cu» 17151 3TOrO €CcTh YAOOHBIM MHCTPYMEHT: IOCTATOYHO B35ITh TPeOyeMbIii CUMBOJI B alOCTPO(dbI, KOM-
OWIATOPOM 3TO OyJIeT HHTEPIPETUPOBAHO KaK KO/l CHMBOJIA.

SBUF = ‘E’; // omnpasums cumeon “E”

Ecnu sxe TpeOyeTcst OTHpaBUTh HE OIMH CUMBOJI, TO MIPEXkJIe YeM CIIETYIONUi Ko OyieT 3anucan
B SBUF, cienyer momoxaaTh, oka MpeIbIyIIniA CHMBOJ OyAeT oTipaBieH. O KOHIE Nepeiayu CUTHA-
musupyet ¢aar Tl peructpa TCON, xorna nepenaua 3aBepiueHa, B 6ut Tl anmapatHo 3amMchiBaeTcs
JoTHYecKasi eAMHUIA. MOKHO MPOrpaMMHO OPTaHW30BaTh B IIMKJIE MMPOBEPKY T | Ha paBeHCTBO HYJIO, a
CJICAYIOIIMNA OalWT OTHPABIATH TOJIBKO TOTAa, Koraa T | okaxercs paBeH eMHUIIE:

SBUF = 0x45; // omnpasums cumeon “E”
while(!TI); // noka TI pasen Hyio, 8bINOIHAMb NYCMOU YUK
TI=0; // copocums nae ons credyroueli nepedayu

AHaJOTHYHO BBITIONHSAETCS U TipueM Oaiita. [IpuHATHII GaliT MOXKeT OBITh CYMTAaH U3 Oy(hepHOoro
perucrpa Juiib TOTa, Koraa OblI MPUHAT nociaeaHuil OuT u ¢iar npuema RI ycranosneH.

while('R1); // dsrc0em 3asepuieHue npuema baiuma

cmd = SBUF;  // cuumwisaem npunsimoiii 6atim 6 nepemenuyto cmd
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RI=0; // copoc gaaza npuema

B npunoxenusix, rae BpeMs BBITOJHEHHE KPUTUYHO HEAOMYCTHMO TPATUTh MHOTO BPEMEHH IMPH
nepeaaue Ha OKHJAaHHE ToKa OalT OyAeT oTnpasiieH U Oydep ocBOOOAUTCS, B 3TOM Clydae MOXHO HE
JOKUJAsICh MOJIHOM OTIpaBKU OaiiTa MPUCTYNUTh K BBINOJIHEHUIO AAJbHEHIIEH MpOrpamMmbl, HO HEpen
OTMPABKOH CleAyroIero 0aiTa Hy)KHO yOeauThes, yTo Oydep 0cBOOOIMIICS M TIEPEIaTYNKIOTOB K pabo-
T€. Y4acTOK MPOrpaMMBbl, OTIPABIISIONINI 0aiT JaHHBIX MOXKHO MEpe/IeNiaTh CIeIYIOIUM 00pa3oM:

while('TI); I*noooosicoams, noka 6ypep nepedauu ne oceéobooumcs (ecau 3ansam)*/
SBUF = 0x45; // 3anoanums 6ygep u Havamo nepeoady
TI=0; // copocums prae nepedauu 8 Hyb

C TakuM BapHaHTOM peasu3alliyl YCTPAHSIIOTCS Tay3bl Ha BHIIIOJHEHHUE MTPOrPaMMBI MEXTy Tiepe-
JadyaMiu OTACIIbHBIX 6aI7ITOB.

Hwxe Ha pucynke 51 mpuBeneHbI agpeca PeriucTpOB CIEHUATBHBIX (YHKIUI, HCIOIB3YEMbIX B
pabore.
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Pucynok51 — Aznpeca perucTpoB crieniuaibHbIX (PYHKIIHMA

[Ipu HanMcaHuy MPOrpaMMsbl ClIEyeT IIOMHUTh, UTO IporpaMma JJii MUKPOKOHTPOJLIEpa JOJIKHA
BBITOJIHATHCS 0 OTKJIFOYEHHUS MUTAaHUs YCTPOMCTBA U HE MOKET ObITh 3aBepiieHa. [loaTromy mporpamma
JIOJDKHA COJIEPKATh OCCKOHEUHBIM ITUKIT.

B3anmopeiicTBMe MUKPOKOHTPOJLIEPA € NEPCOHATBHBIM KOMIIBIOTEPOM

VYuebnsiii maboparopusii crenn LESO1 moakirogaeTcss K mepcoHaIbHOMY KOMITBIOTEPY depe3
MHUKpocxeMy mpeobOpaszosarens untepgeiicos USB-UART. [lns cBsA3M ¢ MUKPOKOHTPOJIEPOM B IPO-
rpamMMe 3arpysurka nwFlash peanuzoBan tepmunan. TepMuHa MO3BOJSET MOCHUIATH Yepe3 MOCIEA0BaA-
TEJIbHBIA TOPT B MUKPOKOHTPOJUIEP MH(POPMAIIHIO, TPUHUMATh U 0TOOpaXaTh MPHUHATYIO U3 MUKPOKOH-
Tposiepa uHbopmanuio. HacTpoiika TepMuHana OCYIIECTBISETCS B MYHKTE TJIABHOTO MeHIO «Omiuu
TEPMHUHAIIAY.

Onmun TepMuHalia IO3BOJISIOT:
1. BEIOpaTh pexXxUM OTOOpaKEHUS JaHHBIX: TEKCTOBBIM WM IIECTHAALATEPUYHBIH, IPH 3TOM U3MEHSETCS
TaK)K€ THII TOChLIIAEMbIX TaHHBIX;
2. BeiOpath komupoBky ANSI (Windows-1251) umu ASCII (DOS-866);
3. BKJIIOYATh U BBIKIIIOYATh PEXKUM aBTOMATHUECKON MPOKPYTKH TEKCTA;
4. OUMCTUTH OKHO TEPMMHAJIA;
5. COXpaHSTh MPUHATYIO OT MUKPOKOHTpOJIIEpa nHGOpMaIuio B (paii:

® B TOM BHUJE, KaK OHA IPUILIA — IIYHKT MEHIO «COXpaHUTHY;
® B TOM BHJIE, KaK OHA OTOOpa)kaeTcsi B TEPMUHAIE — MYHKT MEeHI0 «COXpaHUTh KaK TEKCT.

Ha pucynke 52 nmoka3aHa BKJIaJKa IJ1aBHOTO MeHI0 «Oniuu tepMuHanay. [Ipuy obMeHe naHHbIME C yueo-
HBIM CTE€HJIOM HEOOXOJAMMO YCTaHOBUTH TPEOYyEeMyI0 CKOPOCTh MojakitoueHus. Crenarb 3T0 MOKHO B Me-
HIO «IIOJIKJTFOUYEHHUEY, KaK 3TO IM0Ka3aHO Ha PUCYHKE 53.
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Pucynok 53 — Hacrtpoii-
Pucynok 52 — Hactpoiika onuuii TepmuHana ka ckopoctu UART

IHopsinok BbINoHEHNs PadOThI:
1 BoiBoa ungopmanmnu yepes nocjaea0BaTeIbHbIA MOPT
1. Pa3pabotaiiTe anropuT™ mporpaMmsl, nepenaroiiei yepes nocienoparenbubiii mopt UART nanHbie B
HEepCOHANbHBIN KoMIbIOTEp — (hamunuio ctyaeHTa. CKOpoCTh Mepelaud JaHHBIX M0A00paTh OMBITHBIM
nyreM. Mcrounuk cunxponusanuu UART (Taiimep 1 wiu Taiimep 3) coriacoBbIBaeTcs ¢ mpernoaBare-
neM. B3anMmozeiicTBe MUKPOKOHTPOJIEPA C KOMIIBIOTEPOM OCYLIECTBIIAETCS YEPE3 TEPMHUHAI IIPOrpam-
MBI 3arpy3unka — NWFlash.
2. Ilo tabnuue peructpos cnenuaibHbX ¢yHkuuit (SFR) ompenenure agpeca perucTpoB yrpaBieHUs U
HACTPOMKHU MOCIIEeI0BaTEILHOTO TIOPTAa.
3. Onpenenure 3HaYEHUE PETUCTPOB HACTPOMKH MOCIIENI0BATENBHOTO MOPTA U TaliMepa, UCIOJIb3yEMOT0
JUISL CHHXPOHH3ALU Y.
4. PaccunTaiiTe 3Hau€HUs PErUCTPOB TaliMepa, NCIIOJIb3YyEMOTO JIJIsl CHHXPOHU3ALINN.
5. Boligute B MHTETpUpOBaHHYIO cpeay nporpammupoBanus Keil-C.
6. Co3paiiTe ¥ HACTPONTE JOIKHBIM 00Pa30M MPOEKT.
7. PazpaboraiiTe 1 BBEIUTE TEKCT MPOTPAMMBI B COOTBETCTBUU C CO3JaHHBIM aJITOPUTMOM.
8. OTTpaHciaupyiiTe MporpaMmy, 1 UCIPaBbTE CUHTAKCUUECKUE OIINOKH.
9. Hactpoiite ckopocts UART Tepmunaina nporpammel nwFlash cooTBeTcTBEHHO 3a1aHUIO.
10. 3arpy3ute nomyueHHbIi *.hex ¢aitn B maboparopusiii cren LESO1.
11. YGeaurtech, 4TO B OKHE TEpMHHAJIA BBIBEJIOCH UMl CTY/ICHTA.
IIpumep nporpammel npuseaeH B ¢aiije S.c (cm. Ilpuiioxenue)

Baecure n3Menenus B nporpamMmy 5.csioToOpaxeHHsIHA MOHUTOPe nopTaBaiiero nMeHu.

dopma npeacTraBieHus pe3yJbTara:
OTYeT NOKEH CONEePKaTh:
1. Lenb paboThl.
2. JIlnarpamMmmy nepenadu JaHHBIX 1O MOCIEI0BATEILHOMY MOPTY.
3. Pacuer nmapaMeTpoB CHHXPOHU3ALUH (HACTPOUKU TaliMEpOB).
4. I'papuueckyro cxemy anropurma paboThl IPOrPaMMBL.
5. McXonHBIN TEKCT MPOrpaMMBlI.
6. Conepxumoe (paityia TUCTUHTA MPOTPAMMHOTO MTPOEKTA.
7. BBIBOJIBI IO BBHIMIOTHEHHOH JIabopaTopHOU paboTe.
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JlaGoparopHasi padora Ne6.
Pa3pa0oTka nporpammsl ynpasJjieHHsi cMHMBOJIbLHBIM KK

@®opMupyeMble KOMIIETEHIMH:
I1K 2.1. Co3naBath nmporpaMMbl Ha sI3bIKe acceMOJIepa Il MUKPOIIPOILIECCOPHBIX CUCTEM.
[IK 2.2. IIpou3BOoAUTH TECTUPOBAHUE U OTJIAJIKY MUKPOIIPOLIECCOPHBIX CUCTEM.
ean paboThl: pa3paboTKa U OTJIAaKa MPOTrpaMMbl BeiBoAa nH(popManuu Ha KKU ¢ momorisio
MK
Boinosnus padory, Bel Oyjaere:
ymems.
- COCTaBJIATH IIPOTPAMMEI Ha SI3BIKE acceMOiiepa JijIsi MUKPOIIPOILIECCOPHBIX CHCTEM;
- NPOU3BOAUTH TecTUpoBaHUE U oTiaaky MIIC;
- BBIOMpPATh MUKPOKOHTPOJUIEP/MUKPOIIPOIIECCOP IS KOHKPETHOW CUCTEMBI yIIPABICHHUS
MarepuasibHoe o0ecnieyeHue:
1. KoMIibroTep ¢ TUIEH3UOHHBIM TPOrPaMMHBIM 00ECIICUCHUEM.
2.MynbpTHUMeIMa IPOEKTOP.
3.JIaboparopusbie creHapl «LESO1»
3aganue: 3aganue: U3y4ynuTh HEOOXOAUMBIN TeOpeTHUECKUN MaTepual 1o teme (cm. [IpakTu-
yeckast pabota Neb)
Ilepen nHagamom pabotel TpeOyercs mpousBecTH uHHIManu3anuio KKU cormacHo anroputmy,
MOKa3aHHOMY Ha PUCYHKE 94.
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Pucynoxk 55 — Tabnuiia cMMBOJIOB 3HAKOT€HEpATOpa

2 PexomMeHnzanmuu no nporpaMMHomy ynpasJennio JKKH

[Iporpammy st pabotsl ¢ JKKU crenyer opranns3oBath B BUJI€ (YHKIIHI, BBIOIHSIOMIUX ONpe-
JieNieHHbIe JIeHCTBUS, IpudyeM Oolsiee CloKHbIe (YHKIMHM MOTYT BKJIIOYaTh B ceOst mpocteifmue. IIpo-
CTEHIIMMU MOTYT OBITH TaKHWe€ MOANPOrpaMMbl, KaKk (DYHKIHS, OTIPABIISIONIAas KOMaHAY KOHTPOJIIEPY
nucres; (yHKIMS, YCTaHaBJIMBAIOLIas CUETYMK ajpeca; WM (YHKIHMS, 3aluChIBaiolIasl JaHHBIE B
DDRAM. B nro6om ciydae, o0muil anropuTM nepeaadn nHGOpMaIuu KOHTPOJUIEpY He U3MEHHUTCS. Py-
KOBOJICTBYSICh JlMarpaMMoil mepenaud uUHpopManuu (pUCYHOK 24), ompeAenuM IOCiIe10BaTeIbHOCTh
nerictBuil ipu nepenade nadopmaruu B XKKU cnegyrommm oOpazoM: ycTaHaBinBaeM TpebyeMoe 3Hade-
e RS, Ha o R/W nonaem jnorndeckuii HOJb, 3aTeM Ha JIMHUIO E BBIBOAMM JIOTUYECKYIO €IMHHUILY,
nocJje yero nojaeM Ha muHy D 3Haduenue nepenaBaemoro 6aiita. Konrpomnep XKKHU cuutaer sTot Gaifr
U cocrosiHue ynpapistomux juauid (RS, R/W) Tonbko nocne momauu Ha JuHHIO E jnorudeckoro Hous.
IIpu aTOM, ecinu BpeMEHHBIE 3alep)KKHM, YKa3HbIE HAa JUarpaMMme, MEHbIIE JUIMTEIBHOCTH MAIIMHHOIO
LMKJIa, TO UMH MOXHO IIpeHeOpeyb.

Kox mporpammel, peanusytromieit 3anuce B mamsath KK Gaiita 1aHHBIX, TOKa3aH HIDKE:

o
i |

RS=1; // BBIOMpaeM KOMaH/Ibl W JJAHHBIC
RW=0; // BbIOMpaeM HarpaBlieHHE Mepeaadn
E=1;
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Data=symbol; // BBIBOJWUM OalT MaHHBIX Ha MHHY D

E=0; // mepeBoguM curHai Ha tuand E u3 1 B 0

delay (); /* 3 JieM, TIOKa KOHTPOJIEP BBIOJIHSAET BHYTPEHHHE onepaluu™®/

B npuBeneHHOM ydacTKe MporpaMMbl oapasymeBaercs, uto nepemennsie RS, RW u E 00bsB-
neHbl Kak Sbit, a nepemennas Data— kak Sfr. Ananorinyso OyaeTt MpOMCXOAUTh Hepeada 00l KoMaH-
161 KoHTposuiepy JKKH.

IIpu peanuszanuu 4reHuss MHGOPMaUMK U3 KOHTPOJUIEpa HEOOXOAMMO M0JIb30BaThCs JUarpaMmMoi,
NpUBEJCHHON Ha pucyHke 25. Cieqyer MOMHHUTb, YTO JUIS TOTO, YTOOBI BBECTH MH(OPMALIUIO C Mapa-
JIEJILHOTO TIOPTA, B HETO IPEABAPUTEIBHO JOJKHBI ObITh 3alIMCAHbI JIOTHYECKUE €JMHUILIBI.

Jiis Toro, 4roObl HE 3arpOMOXK/1aTh OCHOBHYIO IIPOTpaMMy aIrOPUTM MHHLIMAIM3ALUU (PUCYHOK
54) MOKHO peann30BaTh B BUJE OTAEIbHOW MOAIpPOrpaMMbl. BpeMeHHbIE 3a/1epiKKH, YKa3aHHBIE B ajro-
pUTMe, CIIeAyeT 33aBaTh ¢ OMOLIbIO TaliMEPOB, KAaK 3TO Aealloch B 1abopaTopHoil pabote «M3ydyeHnue
TaliMEPOB MUKPOKOHTPOJLIEPAY.

IHopsinok BHINOJHEHHUS PA0OTHI
1 BeiBoa cumBoJia Ha KKUN
1. Pa3pabotaiite anroput™ nporpaMmsl, BeiBojsiiel Ha skpad JKKU Barie uMs B 3agaHHOl cTpoke. Pe-
xuM padotsl KK 1 HOMEp CTpOKH ONpeeNnseTcs COriaacHo BapuaHTy 3aaanus (tadmuna 10).
2. 1o mpuHnMnuansHOM cxeme yuebHoro creHaa LESO1 ompenenuTe, kK KakuM BBIBOJAaM MHUKPOKOH-
tpouiepa ADuC842 noaxmtouen XXKU. Ilo tabaune SFR onpenenure anpeca ucnoib3yeMbIX MNOPTOB
BBOZIa-BBIBOJIA.
3. Pa3zpabotaiiTe u BBeIUTE TEKCT IPOTrPaMMbI B COOTBETCTBHH C CO3AAHHBIM aJITOPUTMOM.
4. OTTpa”caupyite NporpaMMy, U UCIIPaBbTe€ CUHTAKCUYECKHUE OLIHOKH.
5. 3arpysure nonydeHHbI *.hex daiin B mabopatopusiii cterx LESOL1.
6. YOenurech, 4TO Ha SKpaHe TUCIUIes B 3alaHHON MO3ULIUY MTOSIBUIICS TPEOyEeMblil CUMBOJI.
2 VYnpasiaenue )KKHU uepe3 mociegoBatelbHbI NMOPT NMEPCOHAJBHOI0O KOMIbIOTEpPa (AONOJIHM-
TeJIbHO)
1. U3smenuTe mporpaMmy Takum oOpazom, uto Obl Ha skpane KK BeiBoamiace nHpopMaIus, mepenaH-
Has ¢ nepcoHanbHoro kommnstorepa uepe3 UART. [lepenaua komaHAbl OCYLIECTBIIAETCS YEPE3 TEPMHUHAI
nwFlash. BeiOop ncTouHNKa CHHXPOHU3AIMU U CKOPOCTH TNEPEIayu JaHHBIX OCYIIECTBISIETCS IO YCMOT-
PEHMIO CTYACHTA.
2. 3arpy3uTe nonyueHHbIi *.hexdaiin B maboparopusiit crenq LESOL.
3. Yepes tepmunan nwFlash nepenaiite koJpl CUMBOJIOB, YO€AUTECh, UTO COOTBETCTBYIOIINE CUMBOJIBI
BBIBOJIAITCSL HA dKpaHe UHAUKATOpA.
IIpumep nporpammebl npuBeeH B ¢aiiie 6.c (cm. Ilpunoxkenue)

Brecute nsmenenns B nporpammy 6.ciutst oroopakenusina 2KKHW Bamero nvenn.

dopma npeacrasJieHus pe3yJbTara:
OT4er JOKEH CONlepIKaTh:
. Ilenb paGoTHI.
. [Ipuaunuaneayo cxemy noaxirodeHus KKHU k ynpaisronieMy MUKPOKOHTPOJLIED.
. Crpykrypnyto cxemy XXKU.
. lnarpamMmsbl niepesiaur JaHHBIX 110 HapaieIbHOMY UHTepdeiicy.
. Pacuer napameTpoB TalimMepa.
. I'padnyeckyro cxemy anropurma paboOThl IPOrPaMMBL.
. McXomHbIN TEKCT POrpaMMBI.
. Conepxumoe (haiina TUCTUHTa IPOrPaMMHOTO MPOEKTA.
. BBIBOZIBI IO BBITTOTHEHHOH TabopaTopHO# padoTe.

O 00 1IN DN K W~
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INPHJIOXKEHHUE A
JIucTuHr nporpamm
l.c

sbitP1 = 0x80;
sbit P2 = 0x81;
sbit P3 = 0x82;
sbit P4 = 0x83;

main()
{

P1=1;
P2 =1;
P3=0;
P4 =1;
}

2.¢

sbit p0_0=0x80;
sbit p0_1=0x81;
sbit p0_2=0x82;
sbit p0_3=0x83;
sbit p3_2=0xB2;

main()

I
eceRrr

else {p0_0=0;p0_1=0;p0_2=0;p0_3=0;}
}

3.c

sfr p0=0x80;

sfr p1=0x90;
sbit p0_1=0x81;
sbit p0_2=0x82;
sbit p0_3=0x83;
sbit p0_4=0x84;
sbit p0_5=0x85;
sbit p0_6=0x86;
sbit p1_0=0x90;
sbit p0_0=0x80;

sbit p1_3=0x93;
sbit p1_2=0x92;
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sbit p1_1=0x91;
main()

{
while(1)
{
p0=0xf0;
p1=0x00;
p0_4=0;
if (p1_0==0)
{p0=0xf1;}
else
if(pl_1==0)
{p0=0xf4;}
else
if(pl_2==0)
{p0=0xf7;}
else
if(pl_3==0)
{p0=0xff;}
else{
p0=0xf0;
p1=0x00;
p0_5=0;}
if (p1_0==0)
{p0=0xf2;}
else
if(pl_1==0)
{p0=0xf5;}
else
if(pl_2==0)
{p0=0xf8;}
else{
p0=0xf0;
p1=0x00;
p0_6=0;}
if (p1_0==0)
{p0=0xf3;}
else
if(pl_1==0)
{p0=0xf6;}
else
if(pl_2==0)
{p0=0xf9;}
else
if(pl_3==0)
{p0=0xff;}

I

4.¢c
sbit p0_0=0x80;
sbit p0_1=0x81;
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sbit p0_2=0x82;
sbit p0_3=0x83;
sfr THO=0x8C;
sfr TLO=0x8A;
sfr TMOD=0x89;
sfr TCON=0x88;
main ()
{
int T=6200;
int C=5000;
TMOD=0x32;
p0_1=0;
p0_2=0;
while((C--)>0)
{THO=T>>8;
TLO=T;}
TCON=0x10;

while((TCON&&0x20)!=0x20)

{p0_0=!p0_0;
p0_3=!p0_3;
}

}

5.¢

sfr SCON =0x98;
sfrT3FD = 0x9D;
sfr T3CON = 0x9E;
sfr SBUF = 0x99;
sbit Tl = 0x99;

sbit REN = 0x9C;

main()

{

SCON =0x40;
T3FD =0x2D;

T3CON = 0x85;

REN=1;

while(1){

SBUF ="'V}
while(!TI);
TI=0;

SBUF ="a;
while(!TI);
TI=0;
SBUF ='s,
while(!TI);
TI1=0;

// peructp koHpurypamnuu Talimepom
// mocnenoBatenbHbIi Oydep

//6UT pasperieHus
//uKIt 17st 6ECKOHEYHOTO BBIBOJIA COOOIICHHUS

//BbIBOJ OYKBBI V

//BBIBOIOYKBEI &

//BBIBOIOYKBEI S
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SBUF ="
while(TI);
TI1=0;

SBUF ="',
while(TI);
TI1=0;

SBUF =y
while(IT1); //
TI=0;

¥
¥

6.c

sfr D=0xAO0;

sbit RS=0xB5;

sbit RW=0xB6;

sbit E=0xB7;

inti=0;

void delay();

void sleep();

void main()

{

delay();

RS=0; RW=0; E=1; D=0x30; E=0;
delay();

RS=0; RW=0; E=1; D=0x30; E=0;
delay();

RS=0; RW=0; E=1; D=0x30; E=0;
delay();

RS=0; RW=0; E=1; D=0x38; E=0;
delay();
RS=0; RW=0; E=1; D=0x06; E=0;
delay();
RS=0; RW=0; E=1; D=0x0C; E=0;
delay();
RS=0; RW=0; E=1; D=0x01; E=0;
delay();
RS=0; RW=0; E=1; D=0x02; E=0;
delay();
RS=0; RW=0; E=1; D=0xCO0; E=0;
delay();
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//BBIBOIOYKBHII

//BbIBOST OYKBHI |

//BBIBOIOYKBEI Y

delay();
delay();
delay();
delay();
delay();
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RS=1;: RW=0; E=1; D=0x72; E=0;

RS=0; RW=0; E=10; D=0xCO0; E=0;
delay();
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void delay(){
inti=0;

while (i<30000){
i++;

}

i=0;

while (i<30000){
i++;

}

i=0;

while (i<30000){
i++;

}

}
void sleep(){

while (1) {
delay();

}

}

delay();

delay();
delay();
delay();
delay();
delay();
delay();
delay();
delay();
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