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IIpoCTO X0TeJI BBIIOKUTH HEOOJIBIITYI0 3aMEeTKY 0 TOM, KaK
YCTaHOBUTH 3arpy3uuk Arduino Ha ATmega88.

51 oueHb IPUOGIUIUTETIHHO CJIeI0BaJ:
http://www.ladyada.net/learn/avr/avrdude.html <
http://www.ladyada.net/learn/avr/avrdude.html>
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http://itp.nyu.edu/physcomp/Tutorials/ArduinoBreadboard <
http://itp.nyu.edu/physcomp/Tutorials/ArduinoBreadboard> (XoT4
OHH J1eJIa0T 3TO CJMIIIKOM CJI0KHBIM)

N texHuuyeckoe ormucanue ATMEL g ATmega88 TakyKe 0UeHb
I10JIE3HO UMETH BCeIZla OTKPHITHIM:
http:/www.atmel.com/Images/2545s.pdf Bo- <
http:/www.atmel.com/Images/2545s.pdf>

IIEPBBIX, II0JI0KUTE BCe Ha MaKeT: (9TO 3aHsJIO Y MeHSI HEKOTOpOoe
BpeMs... Crtacu6o /[[.Mesutrucy u M.®@enbpamariepy !!)
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(Qpnnm};r < http:zZfritzingﬂégnmpﬂca}omm;l) )
I[TpuMeyaHUe:

e IIPU IPOTpaMMUPOBaHUHU C ITOMOIBLI0 AVR ISP mKII oTkrounTe
CBETOUO[, IIOCKOJILKY OH 3aMBIKaeTCd Ha 3eMJIIO.

« Vb6emurech, YTO BBl IIOMHUTE O IIOATATUBAIOIIEM Pe3UCTOpe IIPU
cobpoce, UTOOBI CUTHAJI OBLJI XOPOIIIUM U BBEICOKUM (CIIacu60
b.MesaToHy!).,

e a TaK>Ke KOHJeHcAaTOp eMKOCThIO 0,1 MK® g USB-riporpaMmmarTopa
FTDI, Tak 4TO KOPOTKUM BCILJIECK COpOCa CTAHOBUTCS XOPOIIIMM
IUIMHHBIM CUTHAJIOM, TaK UTO YHII Oy/eT JOBOJIEH.

Terieps HaM HY>KHO Pa300paThCA B IPeIOXPaHUTEIIX Ha YUIIE,
YTOOKI OH:

« 3amyctuTte 3arpy3uuk mnocse CEPOCA (BOOTRST fuse)

« YCTaHOBUTE pasMep pasjesia 3arpysunka paBHbeIM 1024 ciioBaM
(2048 6a¥iT), HIOCKOJILKY CKOMITUJIMPOBAHHEIM 3aIPy3UUK
cocrasJiisgeT ~ 1400 6aut (BOOTSZ0 u BOOTSZ1).

« BxurrouuTe mmporpaMmupoBaHue SPI, KoHeYHO, MBI He XOTUM
KupnuuuTh un (SPIEN).

e YCTaHOBUTE YacChl Ha BHYTPEHHIOI yacToTy 8 MI'TI, Tak KaK MBI He
HCII0JIb3yeM BHEIITHIOIO YaCTOTY

YTOoOBI MOJIYUYUTh 3HAUEHUS LI IPeloXpaHUTE eH:
http://www.engbedded.com/fusecalc / <
http:/www.engbedded.com/fusecalc/>

B uTore 1 uCrosn3oBaJl:

EFUSE = 0x00
LFUSE = Oxe2
HFUSE = Oxdf
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http://fritzing.org/
http://www.engbedded.com/fusecalc/
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CireyrOIIIMI I1aT - HAIIUCAaTh KO 3arpy3yuKa. 5 1o3auMcTBOBaJI
ATmegaBOOT_168.c oT Arduino 1.0, B KOTOPOM y>Xe eCTh BCe
HaCTPOUKH, HO OH He IoAaep>kuBaeT ATmega88 ... moTpe6oBaIuCh
HeKOTOpble U3SMEeHEeHUS.

Ho BB, pebsaTa, MOKeTe II0JIyYUTh KOHeUHbIU IIPOAYKT:
https://[raw.github.com/royshil/ATmega88-
bootloader/master/ATmegaBOOT_88.c <
https://[raw.github.com/royshil/ATmega88-
bootloader/master/ATmegaBOOT 88.c>

BBI TaK)Ke MOKeTe IIPOCTO IIOJIYUYUTH IIeCTHAAIIaTEPUYHBIA Qpaiil U
Cpasy JKe 3aIucaTh ero!

https://raw.github.com/royshil/ATmega88-
bootloader/master/ATmegaBOOT_88 m88.hex <
https://[raw.github.com/royshil/ATmega88-
bootloader/master/ATmegaBOOT 88 m88.hex>

YTobbI cOOpaTh ero, 1 Tak>Ke mozauMmctBoBajl Makefile Arduino, HoO
OH Tak’Ke HY>KJjaJICd B HEKOTOPOU 10paboTKe:
https://raw.github.com/royshil/ATmega88-
bootloader/master/arduino_Makefile <
https://raw.github.com/royshil/ATmega88-
bootloader/master/arduino_Makefile>

(O6paTtuTte ocoboe BHUMaHue Ha “LDSECTION = —section-start =.text =
0x1800”, IOTOMY UTO OH COZEP>KUT KJII0Y K YCTaHOBKE 3arpy3yHKa B
HY>KHO€e MeCTO Ha QJIanI-raMaTH. Sl paboTal B COOTBETCTBHU C
TabJINIleN JaHHBIX, IOCMOTPUTe TabIuIly 26-9, cTp. 281)

, Ho 3aTeM HaCTyIIUJI MOMEHT, KOIZla UYTO-TO HayaJjIo paboTars ... AVR
ISP mKII 60JibIlIe He KaJI0BAJICS, UYTO He MOYKET 00IaThCs C YUIIOM U
CoKer 3arpysvuk!!

Caenatb Arduino cyacTnMBbIM

3arpysuuk OK cropes Ha yulle, Tellepb MHE HY>KHO ObLJIO HACTPOUTH
Arduino gj1g xopo1eit paboTsl ¢ ATmega88.

S usmenun $ (ARDUINO) /hardware/arduino/boards.tXt 4T06BI
I06aBUTH 3TO:


https://raw.github.com/royshil/ATmega88-bootloader/master/ATmegaBOOT_88.c
https://raw.github.com/royshil/ATmega88-bootloader/master/ATmegaBOOT_88_m88.hex
https://raw.github.com/royshil/ATmega88-bootloader/master/arduino_Makefile
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atmega88.upload.maximum_size=7168
atmega88.upload.speed=19200
atmega88.bootloader.low_fuses=0xe2
atmega88.bootloader.high_fuses=0xdf
atmega88.bootloader.extended_fuses=0x00
atmega88.bootloader.path=atmega88
atmega88.bootloader.file=ATmegaBO0OT_88_m88.hex
10 | atmega88.bootloader.unlock_bits=0x3F

11 | atmega88.bootloader.lock_bits=0x0F

12 | atmega88.build.mcu=atmega88

13| atmega88.build.f_cpu=8000000L

14 | atmega88.build.core=arduino

15| atmega88.build.variant=standard

OooNOoOTUTPR~W

Temteps Arduino BUAUT ero B paspeJie Tools -> Board -> ATmega88
KpoMme Toro, He 3a0ybTe IIOMeCTUTH IIeCTHAAIlaTePUYHBIN $auil
3arpysuuka B: $ (ARDUINO)/hardware/arduino/
bootloaders/atmega88/ATmegaBOOT_88_m88.hex

Ha 3ToM 3Tame BB JO/DKHBI UMeTh BO3MOXKHOCTD 3arpy’KaTh 3CKU3bL
Arduino Ha cBo# yun ATmega88.

[IepBbIli CKeTY, KOTOPBIX ObLI YCIIEIITHO 3arpy>KeH, OBLII [AJ11 MeHs KaK
qyJlecHasd IIeCHs 0 pycajike =

MonyuuTb BeCb Kop,

https://github.com/royshil/ATmega88-bootloader <
https://github.com/royshil/ATmega88-bootloader>

[ IIporpaMMupoBaHuA yepes3 USB g UCIT0JIB3YIO:
http://arduino.cc/en/Main/USBSerial <
http://arduino.cc/en/Main/USBSerial>

S ¥cr101b30BAJI 3TO PYKOBOACTBO IPUMEPHO 11 HACTPOUKU
IIpUIoXKeHUs Arduino uid “moHuMaHusa” ATmega88:
http://arduino.cc/en/Hacking/Programmer <
http://arduino.cc/en/Hacking/Programmer>

JTO TaK>Ke I10JIe3HO:
http://arduino.cc/en/Hacking/Bootloader <
http://arduino.cc/en/Hacking/Bootloader>

(Terteps y Hac B MTT 1mosiBMs1achk HOBasi KaTeropus — “3JIeKTPOHUKA™!
Sl Ha/1eI0Ch CKOPO II0/IeIUTHCSA B HEM KOe-UeM UHTEPeCHBIM ...)
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