Marepuanst XLI MexnynapoaHoit HayaHo-npakTndeckoid koHpepenn KasATK um. M. Trinblnaesa Ha TemMy:
«/lHHOBaIIMOHHBIE TEXHOJIOTUH Ha TPAHCIIOPTE: 00pa3oBaHue, HayKa, mpakTukay (3-4 anpens 2017 1.), Tom 1

YAIIBIKTHIH IEHTPIHE amapbll KOs/Ibl. YaKbIT OOMBIHIIA IUCKpETTeY Diiiep cxemachl OOWbIHIIA
xyprizueni [7].

[Mapannensaeyain texHonorusuiapasiH O0ipi MPI TexHomorusicel kosinaubuiagsl. MPI
[IpOrpaMMachlH Ka3faHIa €CenTey IMPOLEeCCOPIapbIHbIH apachlHAAFbl OpEeKeTTI Xxalapiama
xiOepy apkpUIbl cumarTay Kepek. Ilapamnmenbaey TuiMzi, erep ayMakTaplblH TOFBICKaH
YAIIBIKTAPBIHBIH KaFJaibl >KalIbl MOIIMETTEPMEH Ipoleccopiap ajMacca, COHbIMEH Karap
OepineTiH MomiMerTep Kesemi a3 Oojca. ['a3oaMHaMUKaNBIK €cenTepii YUIH Mapajuieibi
AITOPUTMJI KYpy/Jia €cenTey ayMaKTapblH TEHJIEH ecenTey YIBIKTap caHblHA 061y KaXKeT XKoHe
©3apa 9PEKETTECETIH ecenTey Mpoleccopiap CaHbIH MUHUMH3AIUATIAY.

[Iporpammansik xky3ere aceipyaa TexHojorusuapasiH 0Oipi CUDA  TeXHOIOTHSACH
Konganbutagsl. [lapamnensaey CUDA TeXHOMOTHACHIH KOJIAHY JKaJbIHBIH OPTYPJi THOTEPIiH
TIMJII KOJIJTaHY ece0IMEH ecenTey OHIMILUTITI OipHelIe apTybl MYMKIH.

Ecenmiy xotiblneimel Keneci Typae: mapauienbai KypbsuibiMabl emec CFD-konrapra
’KaJIbIHbI OHTAJIBI OPHAJIACTBIPY KaXkeT.

MareMaTHKaIbIK MOJENBIl KYpy >KoHE MapajulebIiK €cenTey HeTi3iHae (U3MKAIIBIK
yaepic ecenrtepin memy. KypyaplH akmapaTThIK KOJjiay >KyHeci jKOHE 3aMaHayW aBTOMATTHI
Oackapy KyHWeciH 3epTTey, COMKEeCTEHIIPIITeH eCenTepl MIENy JICTepi KOHE aITrOPUTMAECPI,
0ackapy 3aHIapbIHBIH TalIaybl )KOHE CHHTE31, COHBIMEH KaTap (PU3HUKaNBIK YASpICTEP Il ey e
ecenTeyinl yaepicrepi YbIMIacThIpy OOMBIHINA SPEKETTI )KOCIapiay aJrOpuTMiH KYpy.

Kypeutbimasl emec Topiap kKockimimanapel, CFD koaTap yiriH cCOHbIHAA KEHUIIECTUITEH
MaTpHUIIaMEH OHJIPIJTeH Topap >KablAaH a3 OPBIHABI aJIbII CAKTATYBI THIC.
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PROGRAMMING MICROCONTROLLER AVR ATMEGAS

AHHOTALMA. Paccmorpena pa3paboTka IPOTPaMMHOTO obecrieyeHus
CIICIMATM3UPOBAHHOTO BBIYUCIUTEIBHOIO YCTPOMCTBA HAa OCHOBE MHUKPOKOHTposuiepa AVR
ATmega8. Ocoboe BHUMaHUE YyaenseTcss OCOOEHHOCTSIM  MPOTPAMMHUPOBAHMS  JUIS
MUKpOKOHTpoiepoB Ha Cu ¢ ucnonb3oBanueM Atmel Studio 7.0.
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Angatna. AVR ATmega8 MHKpPOKOHTPOJUIEPiIHIH HETi3iHAe apHalbl —ecenrtey
KYPBUIFBICBIMEH TTPOrpaMMaJIblK KaMTaMachl3 €Tyl Kypy Kapacteipputran. Atmel Studio 7.0-wi
KOJIJAaHBIN, MHUKpOKOHTpoiuiepae Cu mporpaMManblk —TUTIHIE JKazyFa MyMKiHAIri Oap
IIPOTPaMMAaJTBIK €pEeKIIeNIKTepre epeKIne KOHIT ayaapbliabl.

Abstract. Here examined the process development of software specialized computing
device based on a microcontroller AVR ATmega8. Particular attention is paid to the peculiarities
of software for microcontrollers in C using Atmel Studio 7.0.

Keywords: microcontroller AVR ATmega8, using Atmel Studio 7.0, C language, bubble
sorting.

KuroueBbie cioBa: mukpokontpoiiep AVR ATmega8, ucnonszoBanne Atmel Studio
7.0, s3Ik CH, My3bIpbKOBAast COPTUPOBKA.

Tyitinai ce3gep: AVR ATmega8 mukpokonTposuiepi, Atmel Studio 7.0-Hi Konnmany, Cu
TiJTi, KOMIPIIIK CYpPBINTAYHI.

Microcontrollers (MC) at present can be considered as one of the most mass products of
electronic equipment. Features of microcontrollers (in comparison with microprocessors) is their
"self-sufficiency" on the MC chip, in addition to the processor core, there is necessarily a
memory (often several varieties), a clock system and a set of external devices that allow to
include such MC directly into the control loop of a wide variety of systems [1].

The ATmega8 microcontroller from AVR company is chosen by thousands of radio
amateurs and professionals all over the world thanks to an ideal combination of price,
functionality and easy of use in the projected electronic devices. The firmware of the ATMega8
microcontroller does not require sophisticated specialized equipment - the programmers for
ATMega8 are simple in the device.

Memory of ATmega8: It has 8 Kb of Flash program memory (10,000 Write/Erase cycles
durability), 512 Bytes of EEPROM (100,000 Write/Erase Cycles). 1Kbyte Internal SRAM

I/O Ports: 23 1/ line can be obtained from three ports; namely Port B, Port C and Port D.

Interrupts: Two External Interrupt source, located at port D. 19 different interrupt vectors
supporting 19 events generated by internal peripherals.

Timer/Counter: Three Internal Timers are available, two 8 bit, one 16 bit, offering
various operating modes and supporting internal or external clocking.

SPI (Serial Peripheral interface): ATmega8 holds three communication devices
integrated. One of them is Serial Peripheral Interface. Four pins are assigned to Atmega8 to
implement this scheme of communication.

TWI (Two Wire Interface): Another communication device that is present in ATmegaS8 is
Two Wire Interface. It allows designers to set up a commutation between two devices using just
two wires along with a common ground connection, As the TWI output is made by means of
open collector outputs, thus external pull up resistors are required to make the circuit [2].

Analog Comparator: A comparator module is integrated in the IC that provides
comparison facility between two voltages connected to the two inputs of the Analog comparator
via External pins attached to the micro controller.

Atmel Studio 7 is the integrated development platform (IDP) for developing and
debugging Atmel AVR microcontroller applications. Studio 7 supports all AVR and Atmel
SMART MCs. The Atmel Studio 7 IDP gives you a seamless and easy-to-use environment to
write, build and debug your applications written in C/C++ or assembly code. It also connects
seamlessly to Atmel debuggers and development kits [3].

For programming the microcontroller you can use the C language or assembler.
Programming performed in the language of ANSI C because of its clarity and immutability
standards. Programming microcontrollers in C has a number of characteristics associated with
specific character of the real control object. First, the microcontroller program should never
come to an end, and consequently in addition to main () of the main program, it is obligatory
presence of the main infinite loop while (1) inside the main ().
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The second feature of the microcontroller in C language are bitwise operations, which are
extremely rare at classic programming. All the "switches" and variables microcontroller are
within 8-bit registers, and very often need to interact only with one register bit, and all other left
as it was and does not take into account [4].

The Bubble Sort Algorithm

The Bubble Sort algorithm is known as a quite slow and trivial algorithm for data sorting.
However, for small amounts of data, the algorithm provides compact code and relatively fast
sorting.

The following procedure describes how the sorter is implemented on the AVR:

. Copy “cntl” to “cnt2.

. Copy “endH:endL” to “Z”.

. Load register variable “A” with the byte at Z.

. Decrement Z and load register variable “B” with the byte at Z.
. If A <B, store “A” at Z and “B” at Z+1 (swap bytes).

. Decrement “cnt2”.

. If not zero, goto Step 2.

. Decrement “cntl”.

. If not zero, goto Step 1.
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Table 1 — “Bubble” register

Register Input Internal Output
R13 “A”-First value to Compare
R14 “B”-Second value to compare
R15 “cnt2”-Inner loop counter
R16 “cntl” - # of bytes to sort “cnt1”’-Outer Loop counter
R17 “endL” — Low address of Last

element
R18 “endH” - High address of Last

element
R30 7L
R31 ZH

The Bubble sort algorithm was written in one of the most common languages, therefore the
modification of this device for any needs will not be difficult. Using a microcontroller, you can
control stepper motors and servo drives. Such extensive data processing capabilities and
management of physical objects have found application in many branches of science and
industry.

In the feature I will do development of hardware and software to protect computing systems
and clusters, design algorithms for secure data transmission using Atmel AVR microcontrollers,
Comparison of algorithms for secure data transmission using Atmel AVR microcontrollers
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