Kypc Ne46 «lMporpammupoBaHue Ha A3bike C Ha npumepe MUKPOKOHTpoanepa ATxmegal28A3».
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Mporpamma

3aHAatue 1. [puBegeHa MUHUMANbHAA CXEMA BKAOYEHUA MUKPOKOHTPOI1Iepa U NOAKAIOYEHMUA
nporpammaTopa. PaccmoTpeH npumep nporpammbl HACTPOMKM A1A paboTbl C KBAPLLEBbLIM TaKTOBbIM
reHepaTopoM, HAaCTPOMKN NOPTOB BBOAA-BbIBOAA M BKIOYEHMA CBETOAMOAOB. [p1MBEAEH CMMCOK
OOMNOSIHUTENbHOM NMNTEPATYPbI HA AHFIMIACKOM M NepPeBOLOB Ha PYCCKUM A3bIK.

3aHATMe 2. PaccmoTpeHbl npumepbl GOPMUPOBAHUA OAMHOYHOTO UMMYIbCA, NEPUOLNYECKOTO
MMMYNbCHOMO CUrHaAa, anepmuoanYecKkoro MMMNyabCHOro CUrHana, UCNob3oBaHWe CTaHAAPTHbIX
bYHKLMIA BpEMEHHOM 3a4EPHKKMN.

3aHAaTMe 3. PaccMoOTpeHa cxema v NpUMepbl NPOrpamm 411 yNpaBaeHUs APKOCTbO 3-X LIBETHbIX
cBeToanoaos npu nomowm LWNM (LWMpoTHO-MMNYAbCHOTO MoAyAATOPaA).

3aHATMe 4. PaccmoTpeHa paboTa ¢ umudpo-aHanorosbim npeobpasosatenem (LIAM). MpuseaeHsl
NPUHUMNNANbHAA CXema MaKeTa, Npumepbl Nporpamm HacTpoiiku LLAM n dopmmpoBaHusa curHanos
B OZlHOKaHaIbHOM W1 ABYXKaHa/IbHOM PEeXKMMaX C Pa3HbIMU UCTOYHMKAMM ONMOPHOTO HaMNpPAXKEHUS.

3aHAaTKe 5. Ha npumepe 7-cermeHTHOro 4-x paspsaLHOro CBeTOAMOAHOIO MHAMKATOPa PAaCCMOTPEH
BbIBOA, B PEXMME CTaTUUYECKOM MHAMKauuK. MprBeaeHa NPUHUMNNAAbHAA CXeMA BKAOYEHNUS,
TabnMua 3HaKoreHepaTopa, NpMMepbl MPOrpamm BbiBOAa Ha MHAMKATOP.

3aHATUe 6. PaccMOTpeHbl OCHOBbLI NpepbiBaHUiA, paboTa TaliMepa B HOPMabHOM PeXUMe, BbiBOA, Ha
WMHAMKATOP B peXXnme AMHaAMUYECKOWN MHAMKaUMK. MpuBeaeHbl MPUMepPbI NPOrpaMm no HacTpolike
npepbiBaHUIN, TaMMepa, BbIBOAY HAa MHAMKATOP, PacyeToB NapamMeTpPoB TaMepa A4/1A NPaBu/IbHOM
OpraHM3aunu AMHAMUYECKON UHANKALUN.

3aHATUe 7. PacCMOTPEHbl OCHOBbI CHYMTLIBAHMA M aHAM3a NOTUYECKUX CUTHAN0B Ha BXO4aX
MMKPOKOHTPO/IEPA, NOAKOYEHNE NOATAIMBAOLWNX PE3UCTOPOB, PaboTa C OANHOYHOM KHOMKOW,
KnaBmatypoi 4*4, uMnybCHbIM BXOAHbIM CUrHanom. MpueeaeHbl NPUHLMNMANbHAA CXeMa U
npumepbl NPorpamm paboTbl C KHOMKaMM, B TOM YMC/e C y4eTOM «apebe3ra KOHTAKTOB» KHOMKM.

3aHAaTMe 8. PaccmaTtpuBaeTcs pabota ¢ EEPROM. B kauecTBe npumepa npMBegeHa nporpamma
CYeTUMKa HaxkaTuii Ha KHonKy K1 (oT 0 ;o 999). Mpwu KaxKaom Ha*KaTum Ha KHONKy K1 3HayeHue
CYeTYMKa yBeNMUMBaEeTCA U oTobparkaeTca Ha CBETOANOAHOM UHAMKaTope. HoBoe 3HayeHue
coxpaHaetca 8 EEPROM m He nponagaeTt npu oTKAOYEHUN NUTAHMA. [Tpn HAXKATUM Ha KHOMKY K2
3Ha4YeHMe cyeTYnKa obHynAeTcA.

3aHAaTMe 9. PaccmatpuBaeTcs paboTta ¢ KU nHankatopamu. MpueeneHa npuHLMNNAIbHAA cxema
nogKknyeHna cumaoabHoro XKW moayna K MUKPOKOHTPOAAEpY, MPUMepbl NPOrpamm BbiBOAa Ha
KU, nepekoanpoBKM CMMBOOB.

3aHAaTue 10. PaccmaTpuBaeTcs pabota ¢ USART. MpuBeaeHa NpUHLMNNANbHAA CXEMA COMPAXKEHUA C
KomnbloTepom no USB, npumepbl nporpamm nepegavm JaHHbIX C MUKPOKOHTPOI1EPA Ha
KOMMblOTEP, NpUemM AaHHbIX MMKPOKOHTPO/IIEPOM C KOMNbIOTEPA U BbIBOA UX Ha KU nnamnkatop.



[na HanucaHMA M OTAAAKM NPOrpamMm No Kypcy NoHaao6aTca cnepylowme nporpammol ans
KomnbloTepa:

CodeVisionAVR V2. © HP InfoTech S.R.L. http://www.hpinfotech.ro/

AVR Studio®. © Atmel Corporation. http://www.atmel.com/

B coctaB maTepunanos Kypca 3TW Nporpammbl He BXOAAT.

[na npakTUYecKoro ocBoeHuA paboTbl C MUKPOKOHTPON/IEPOM NOHaA06ATCA:
MporpammaTtop MUKPOKOHTpoanepos AVR, noaaepRunBatoLmii MUKpoKoHTpoaiep ATxmegal28A3.
B coctaB matepunanos Kypca nporpammaTop He BXOOMT.

DNEeKTPOHHbIE KOMMNOHEHTbI:

MNos. HavmeHoBaHue Kon. | 3ameHa, npumeyaHuma
MuKpocxemsl

D1 ATxmegal28A3-AU 1

D2 ICL7660B 1

D3 FT232RL 1
PesuncTopsl

R1 10 KOm 1

R2-R20, | 270 Om 22

R22-

R24

R21 1,5 KOm 1
KoHaeHcaTopbl

C1,C2 22 n® 2

C3-C8, | 0,1 mkD 8

C11,

C12

C9, C10, | 10 mk® 6B 3

C13
NHAOYKTMBHOCTH

L1 4,7 uH 1
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Avoabl

VD1- Joboit ceeToamon Ha 20 MA | 4
VD2,
LEDA4,
LEDS
VD_RGB | /ltoboi TpexuBeTHbIn | 1
cBeToamon, C obwmm
KaTog0om
D1-D4 1N4148 4
H1 CA56-12SRWA 1 Noboi 7-cermeHTHbIN
MHAMKATOp Ha 4
pa3spsga c obwmm
aHO4OM
TpaH3ucropsl
Q1-Q4 BC807-25 4
Keapubl
ZQ1 16 Mly, 1
Pasbembl
X1 IDC-06 Bunka 1 Pasbvem ana
NPOrpamMmMMpoOBaHMA
X2 USB-B 1
MNepekntoyatenn
K1-K5 SWT-20-12,5 17 Niobas TakToBas KHOMKa
KU nHgmkaTtopbl
LCD1 WH1602A 1
Mpouee
MNnaTta makeTHaA 1

B coctaB maTepmnanos Kypca 3/ieMeHTbl He BXOAAT.

Bbl moKeTe NpnobpecT 4ONOAHUTENBHO K KypCy:




Mporpammatopbl:

ATAVRISP2, DRAGON, STK600. LleHbl yTouHsAMTE.

Habopsbl getanen:

Habop «046 - H1», KOTOPbIN BKAOYAET B cebA BbllenepeyncieHHbIe KOMMNOHEHTDI.
CtommocTb Habopa - opuMeHTUpoBoYHO 1800p. LleHbl yTouHsMTE.

CToMmocTb AoCTaBKM noyTon — ot 250 p.
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