A yxxe nucan npo dbto3 6utel / 6antbl (fuse bits / bytes) mukpokoHTponnepos AVR MHoro ctaten Ha3ag,.
Ho, cyasa no 60nbLLIOMYy KONMYECTBY BONPOCOB OT YMTaTenemn, TeMa He packpbiTa NOMHOCTbI0. B uem xe
npobnema ¢ yctaHoBkon obto3 6uTt? Bpoae 6bl eCTb KapTUHKA, HA KOTOPOW HAPMCOBAHO KaKune rasnoyku
CTaBUTb, Kakne CHUMaTb — JOJDKHO ObITb BCe NPOCTO. HO pa3paboTumkn pasnuyHbix nporpaMmm Ans
NporpamMmmMmpoBaHNs MMKPOKOHTPOSNIEPOB B CBOMX MpOrpaMmax MCrnonb3yT HAacTOMbKO pa3HoobpasHblie
BapuaHTbl YCTAHOBKN (PbtO3 BUT, YTO HETPYAHO 3anyTaTbCs. YToObI Kak TO NPOACHUTL BONPOC YCTAaHOBKM
dbto3 6UT (NO KparHen mepe, KacaTerlbHO MOMX MPOEKTOB B 3TOM 6nore) s B3anca o606wunTb
WMHopMauuio No pasnUYHbLIM NporpaMmMam 1 CBECTU BCE B OOHOM MeCTe.

1 OBLLAA NTHOOPMALIUA.

Fuse bits Ha3biBaloT obnactb (4 6anmta) B AVR MUKPOKOHTpOEpax oTBEYAIOLLYHO 3@ HaYarbHYyHo
(rmoBanbHyt0) KOHUrypauuo. ATMMU BUTamMm Mbl YKasblBaeM MUKPOKOHTPOMMEPY, C KakKnM 3agatoLmm
reHepaTopoMm eMy paboTaTtb (BHELLUHUM / BHYTPEHHUM), OENNTDL YAcTOTy reHepaTopa Ha KO3 ULMEHT
U HE HY>KHO, MCMOMb30BaTh HOXKY cOpoca Kak cOpoC unm Kak AONOMHUTENBbHbIN NOPT BBOAA-BbIBOAA,
KOMMYECTBO NamATK ANs 3arpy3ynka U MHOroe, MHoroe apyroe. Y Kaxgoro KoHTponnepa cBov Habop
dbto30B. Bece hbio3bl NponucaHbl B AaTalumTte Ha MUKpokoHTponnep. C 3aBoga, Nno yMOn4YaHuio, bto3bl
BbICTaBMNEHbI A58 paboTbl MMKPOKOHTPOSIEpa OT BHYTPEHHErO 3a4atoLLero reHepaTtopa. Huuero
AOBELUMBATL HE HY)KHO nogarn nuTaHue, n oH pabotaeT. ECnNmn HY)XXHO Kak-TO MU3MEeHUTb paboTy
MUWKPOKOHTPOINEepa, Hanpumep, 3actaButb ero paboTaTb OT BHELLHErO 3afaloLLEero reHepaTopa, HyXHO
N3MEHUTb COOTBETCTBYIOLLME (ObIO3bI.

Pusnyeckn pbro3 GUTbLI pacnonoXeHbl B YeTbIpeX crneymanbHbIX 6anTax:
- Lock Bit Byte — nok 6uTbl 4nsa 3awmTbl NporpaMmMbl OT KONMMPOBAHUS;

- Fuse Extended Byte — gononHuTenbHbIN 6anT — ocobble PyHKLUNMK;

- Fuse High Byte — ctapwwuin 6anT;

- Fuse Low Byte — mnagwun 6anr.

Table 64. Lock Bit Byte!"
Lock Bit Byte Bit No Description Default Value

- 1 (unprogrammed)
- ‘ 1 (unprogrammed)
| - 1 (unprogrammed)
| - 1 {unprogrammed)

- 1 (unprogrammed)

P | B n |~
|

- 1 {unprogrammed)
LB2 1 Lock bit 1 (unprogrammed)
LB1 0 Lock bit 1 (unprogrammed)

Mote: 1. "1" means unprogrammed, “0" means programmed
— — eHbl BoT Kak

pacnpegenunu bto3 6UTbl No 6antam ana ATtiny2313 (B3aTo u3 garawura):


http://www.getchip.net/posts/024-chto-takoe-fuse-bits-avr-mikrokontrollerov/

Table 66. Fuse Extended Byte

Fuse Extended Bit
Byte No | Description Default Value

7 - 1 (unprogrammed)

6 - - 1 (unprogrammed)

5 - | 1 (unprogrammed)

4 - | 1 (unprogrammed)

3 - . 1 (unprogrammed)

2 - | 1 (unprogrammed)

1 | _ 1 {unprogrammed)
SELFPRGEN | 0 | Self Programming Enable 1 (unprogrammed)

Table 67. Fuse High Byte

Bit
Fuse High Byte No Description Default Value
DWEN'® 7 debugWIRE Enable 1 (unprogrammed)
EESAVE 1 6 1 EEFROM memory is preserved | 1 {unprogrammed, EEPROM

through the Chip Erase not preserved)
SPIEN() 5 . Enable Se-_rial Program and Data | 0 (programmed, SPI prog.
Downloading enabled)
WDTON®@ 4 - Watchdog Timer always on ‘ 1 (unprogrammed)
BODLEVEL2® 3 . Brown-out Detector trigger level | 1 (unprogrammed)
BODLEVEL1® 2 - Brown-out Detector trigger level | 1 (unprogrammed)
BODLEVELO®) | 1 | Brown-out Detector trigger level | 1 (unprogrammed)
RSTDISBL™ 1 0 1 External Reset disable - 1 (unprogrammed)
Table 68. Fuse Low Byte

Fuse Low Byte Bit No Description Default Value
CKDIVE 7 Divide clock by 8 0 (programmed)
CKOUT 6 1 Qutput Clock on CKOUT pin 1 1 (unprogrammed)
SUT1 5 . Select start-up time | 1 (unprogrammed)'"
SUTO 4 | Select start-up time 0 (programmed)'!)
CKSEL3 3 | Select Clock source 0 (programmed)
CKSELZ 2 . Select Clock source ‘ 1 (unprogrammed)'®
CKSEL1 . 1 - Select Clock source | 0 (programmed)®
CKSELD . 0 . Select Clock source | 0 (programmed)'?

BaxHo 3HaTb!

McTopuryeckn Tak CRoXnnoch, YTo ecnn oblo3 paBeH:
0 — 3HauuT, 3anporpaMMmpoBaH / NnpowunT / akTUBEH

1 — 3HauuT, HE 3anporpammupoBaH / HE npowuT / He akTnBeH




OTO HYXXHO 3aNOMHUTB!

Mouyemy Tak? O6bACHO. Cenvac KOHpUrypaumMoHHble 6GanTbl 3anncbiBalOTCA BO (el namsaTy u
NMOMEHATb MX MOXHO CKOSIbKO YroAHO pa3. PaHblue, korga driew namat ewe He 6bino, Ans
KOH(purypaumm Kakoro-nmbo 4mna B ero apxmtektType MMennchb crneumanbsHble nepemMblykn (fuse) kotopble
pa3oBO PU3NYECKM CXUranucb. BoT noaToMy, NO CTapuHKe, ecrnn NepeMbldKa Lena — «1» 3HauuT ata
yHKUMA He 3aJencTBOBaHa U HA0BOPOT — NepeMblyKy COXIN — «0» 3HaUNT (PyHKUMS 3a4eCTBOBaHa.

BoT Takas norvka n sBnseTca MICTOMHUKOM npobnem ¢ yCTaHOBKOW obto3 GUT.
2 HEBONbLUON NUKBE3 MO HASHAYEHUIO ®bIO30B.

3aecb onuncaHbl He Bce blo3bl — TONbKO OCHOBHbIE. [oapo6Hee (1 npaBurbHee) 0 b3ax HY>KHO
CMOTPETb B AaTalumTax Ha Kaxabli KOHKPETHbIN MUKPOKOHTPOIIEP.

CKSEL - BbIGOp TaKTOBOIro reHepaTtopa Ansi MUKPOKOHTponsepa.

[na paboTbl MMKpOKOHTPONepa (kak n ans noboro npoweccopa) HyXXHbl TaKTOBbIE MMMYSbChI.

M CTOYHMKOM TaKTOBOrO cuUrHana MoxeT b6biTb:

— BHyTpeHHUn RC reHepaTtop. HMKakmux ONOSTHUTENbHBIX 3N1IEMEHTOB He HY>KHO. YA06HO, HO RC
reHepatop umeeTt HebonbLyo TOYHOCTbL paboThl (BNoTb A0 10% norpewwHocTn) 1, Kpome Toro,
«NNbIBET» OT TemnepaTtypsbl. 119 HEKPUTUYHBIX MO BPEMEHW MPUNOXEHWIA BMNOSTHE rOAUTbLCS.

— BHELLHMWI KBapLEBbIN (U1 KepaMnyeckunin) pesoHaTtop. HyxeH cam pesoHaTtop, nntc asa
KoHOeHcaTopa Ha 15-30n®. CooTBeTCTBEHHO, BYAYT 3aHATLI ABE HOXKU MUKPOKOHTponnepa — XLAT1 n
XLAT2. MNMpumeHseTca Tam, rae Hy>XHbl TOYHbIE 3aMepbl BDEMEHM UM YacToTa paboTbl
MUKPOKOHTpOMepa Bbile, YemM MOXeT Aatb BHyTpeHHUn RC reHepaTop.

— eLe MOXHO TakTMpPoBaTb MUKPOKOHTPOMSEP OT BHELUHEro MCTOYHUKA TakTOBOrO CUrHana. 3to MoXeT
ObITb APYron MUKPOKOHTponep (4N CUHXPOHM3auumn paboTbl) UM BHELLHAS cXxeMa, Aatowast Hy>XKHbIN
curHan. TakToBbIM curHan nogaeTca Ha HOXKY XLAT1.

MCTOYHMK TAaKTOBOro curHana Aans MMKPOKOHTponnepa 3agaetcsa kombuHaumen 6utos CKSELS3...0.
93710 MOXeT ObITb (ana ATTiny2313, BbIGOPOYHO):

CKSEL3...0 = 0000 — BHellHWI TaKTOBbIA cUrHanm;

CKSEL3...0 = 0010 — BHyTpeHHUI TaKTOBbIN reHepaTop — Yactota 4 Mluy;

CKSEL3...0 = 0100 — BHyTpeHHUIN TakTOBbIN reHepaTop — yactota 8 MIy;

CKSEL3...0 = 1101 — BHelwHWI TakTOBbLIN reHepaTop — KBapL, Yactoton oT 3 go 8 Mlu;
CKSEL3...0 = 1111 — BHelwHMI TaKTOBLIN reHepaTop — KBapL Yactoton 6onblue 8 MITu.

Kak oXxnuBuUTb MUKPOKOHTpOSSIEp, ecrnin HenpaBunbHO yctaHoBneHbl CKSEL?

Ecnu Bbl BbiIcCTaBunu (pbto3 GUTLI Ha BHELUHWIA FeHepaTop, a ero HeT, TO MUKPOKOHTPOMEp «nponageTt»
Ans nporpammartopa. B aTom cnyyae npuaetcsa npunasTb KBapL, K COOTBETCTBYIOLLMM HOXKaM Uin
nogaTtb TakTOBble MMMNYNbCbl HA HOXKY XLAT1 MUKpOKOHTponnepa.

B «6oeBbix» YCINoOBUAX NOJTy4UTb TaKTOBbIN CUrHAN MOXXHO HECKOSbKMMK criocobamu:
- COGpaTb HECIOXHbIN reHepaTtop Ha Jiormke — nadaTb MOXXHO NMPAMO Ha HOXXKaX JTOTMKW;

£f G022 rw

b Snixod

— ecnn pagoM nmeetca ocuunsorpad, To y Hero eCctb UCTOYHMK 06pa3uoBoro curHana. Yacrora ero,
00bI4HO, He Bonbluasi, HO (Pblo3bl UCNPABUTL XBATUT;

— €Cnn eCTb eLle OAMH MUKPOKOHTPOMNEP — AeNaeM BbIX0 TakTOBOrO CUrHana Ha HOXKY
MUKPOKOHTponnepa (HyxHo 3anporpammupoBaTb gpbto3 CKOUT) n nogaem atot curHan Ha XLAT1;
— eCTb elle «MeTop nanbuay» — KpamHe He pekoMeHAayHo. ..

CKOUT - paspeluaeT BbIBOA TaKTOBOW YacToTbl HA HOXXKY CLKO MmukpokoHTponnepa (ans
TaKTUPOBaHUA APYrux yCTPOMUCTB).



CKOUT = 1 — HOXXKa MUKPOKOHTponsepa paboTaeT kak 0OblYHbIV MOPT BBOAA-BbIBOAA;
CKOUT = 0 — Ha HOXKY MUKPOKOHTpOrSiepa BblgaeTcd curHasn TakToBoro reHeparopa.

CKOPT — 3agaeT pasmax TaKTOBOro cuMrHasia Ha BHelWHeM reHeparope.

CKOPT =1 — pa3max HebonbLLOM — reHepaTop paboTaeT B 93KOHOMHOM pexunme. HopmanbHO reHepaTop
MOXeT paboTaTb NMLLUb NPU HEBONbLUMX YacToTax N B YCNOBUAX BNN3KNUM K naeanbHbiM. [pu
3HaYNTENbHbLIX NOMeXxax, 6onbLLION TaKTOBOM YacToTe, Nnepenagax (Ckaykax) HanpskeHns nuTaHus,
MUKPOKOHTpOMep MoxeT paboTtaTtb HECTAOMUIBHO;

CKOPT = 0 — 3agatowmii reHepaTop paboTtaeT Ha MOsHY MOLHOCTb, YCTONYMB K MOMEXaM 1 MOXeT
paboTaTb BO BCEM fuMana3oHe 4acToT. Ecnum HeT ocobbix TpeboBaHUM K aHEProcOepeXeHno — COBETYHO
BCerga nporpammMmmpoBaTth 3TOT OuT.

SCKDIV8 — peneHne TakTOBOM YacToThbl Ha 8.

TyT BCe NpoCTO:

SCKDIV8= 1 — MukpokoHTponnep paboTaeT Ha YacToTe 3a4aloLLero reHeparTopa;

SCKDIV8= 0 — MukpokoHTponsep paboTaeT Ha YacToTe B 8 pa3 MeHbLLE 4YacToTbl 3afatoLLero
reHepartopa;

SUT — 3apaeT CKOpPOCTb 3anycka MUKPOKOHTporsiepa.

Mocne cHATuA «cbpocar» (v nogadn NUTaHUa) nporpammMa, 3annucaHHasi B MUKPOKOHTPOSSep, HauyMHaeT
paboTaTb He MrHOBEHHO. MUKPOKOHTpOMNEp BbbKMAAET HEKOTOPOE BpeMS, AS1S TOro, YTobbl HOpMaribHO
3anycTurcs TakToBbIN reHepaTop, YCTaHOBUITOChb HanpshXXeHne nuTaHus u T.4. Bpema oxugaHus go
3anycka nporpammbl 1 3agatoT 6utel SUT1...0. Yawe Bcero Ham He KpUTMYHA CKOPOCTb 3arnycka,
NO3TOMY COBETYIO CTaBUTb HA MakCUMYyM.

SUTL1..0 = 11 — makcmanbHoe BpeMs 3anycka (4yTb 6onble 65 mS).

Ha Bpems 3anycka ewwe snuset CKSELO, Ho aTo yxe geTtanu ...

RSTDISBL —pa3pelwaeT ucnonb3oBaTb HOXKY Reset kak ewwe oauH nopT BBoAa-BbIBOAA.
MHoraa Hy)XHas BeLlb, HO HY>KHO 3HaTb -

nocne nporpammupoBaHus RSTDISBL MUKpPOKOHTpONNep yxe Henb3a 6yaeT npownTb
nocrnegoBaTenbHbIM nporpammatopom! MNoatomy 6e3 ocobor HagobHOCTM He TporanTe ero.
RSTDISBL = 1 — HoxKa cbpoca paboTaeT kak cobpoc;

RSTDISBL = 0 — HOoxka cbpoca paboTaeT Kak eLle oguH NopT BBOAA-BbIBOAA, NOCNeAoBaTENbHOE
nporpaMmMupoBaHne OTKITHOYEHO.

SPIEN — paspelueHMe Ha nocnegoBaTtesibHOe NporpaMmmMmumpoBaHue.

Mo ymonyaHuio 3anporpammunpoBaH (0) — paspeLueHo nocnegoBatenbHoe NporpamMmpoBaHne.
SPIEN = 0 — pa3peLueHo nocrnegoBaTtesibHOe NporpaMmMmmpoBaHue;

SPIEN = 1 — 3anpeLlueHo nocrnegosaTenbHOe NporpaMmmMmpoBaHue.

WDTON - BkntovaeT Watch Dog Timer.

[na oTBETCTBEHHbIX NPUNOXEHUI, TaM, r4e HeJoNyCcTMMO 3aBMcaHue nporpammel (6yab To owmbka
nporpaMmmbl Unu 3noctHasi nomexa), npumenstoT Watch Dog Timer. O3To BHyTpeHHUI Tanmep
MUKPOKOHTpornepa, paboTaroLlmii OT CBOEro He3aBMCUMOro reHepartopa. Npu nepenonHeHumn aToro
Tarimepa MUKPOKOHTpONSep copacbiBaeTcs U HAYMHAET BbINOSTHATL NporpaMmmy ¢ Havana. lNporpammucT
AOJIMKEH B TeCTe NporpaMmbl (0ObIYHO B rMaBHOM LMKIE) BCTABUTb CneyunarnbHyo KomaHay 0OHyneHns
aTtoro Tanmepa (WDR). KomaHaa nepnogmyecky BbINOMHAETCA U OOHYNsSeT TauMmep, He faBasi eMy
nepenosnHMTcs. ECnn MMKpOKOHTPONEpP «NOBUCY NEPECTaroT BbIMOMHATLCA KOMaHAbl OOHYNeHus,
TanMep nepenosiHaeTca n copacbiBaeT MUKPOKOHTPOMNEP.

WDTON = 1 — Watch Dog Timer — OTKto4eH (MOXHO BKITHOUUTb MPOrpamMMHO);

WDTON = 0 — Watch Dog Timer — Bknto4eH (NPOrpaMmMHO BbIKITHOUYUTb HENb3S).

B 06bIYHbIX NPUNOXKEHUAX HE HYXEH.

BODLEVEL n BODEN — KOHTpPOSb HanpsiXXeHUA NUTaHus MUKpoKoHTponnepa (Brown-out
Detector).

Ecnu nutaHne MMKpoKoHTponnepa onyCcTUTbCA K MUHMMAasbHO AOMNYCTUMOMY UNK YyTb HUXe, TO paboTa
MUKPOKOHTponnepabyaeTt HectabunbHON. Bo3aMOXHbI OLWNBOYHbIE AENCTBUA, NOTEPS OaHHbIX,
cnyyanHoe ctupaHne EEPROM. MukpokoHTponnep ymeeT cneauTb 3a ypOBHEM CBOEro NUTaHnA



(BODEN=0) n koraa oHO AoCTUraeT ypoBHsi, KOTOpbIn 3agaetcs butamm BODLEVEL, cbpacbiBaeTcs u
AEPXNTCA B peceTe Noka ypoBeHb He NOAHMMETCH A0 paboyero ypoBHSA. B HEKPUTUYECKNX NPUNOKEHUAX
MOXHO He UCMonb30BaTh.

JTAGEN - pa3pewaeTt nutepdenc JTAG (BHYyTPUCXEMHbINA OTNIaAYMK).

[Mpun akTMBaUUKM HEKOTOPLIE NUHUN MUKPOKOHTpOMIIEepa oTAarTCsa nog nHtepgenc. Ho 3ato MOXHO
nogkntovatb JTAG oTnagyuk n ¢ ero NOMOLLbIO Nerko oTnagvTb Nobyto nporpaMmmy NpaMo B CXxeme —
yao6Ho.

JTAGEN =1 — 3anpeweH JTAG;

JTAGEN = 0 — paspeweH JTAG.

DWEN - o6uT, paspewarowmm padboty DebugWire

— ellle ogHoro otnagoyHoro nHtepdenca. DebugWire ogHonpoBoaHbIM OTNAL0YHBLIN MHTEPdENC
paboTaloLmin Yepes HOXKY cbpoca, MOITOMY «HE OTHUMAET» Y MUKPOKOHTPOepa HOXKM NOPTOB BBOAA-
BbIBOAA.

DWEN= 1 - 3anpeLueH DebugWire ;

DWEN= 0 — paspeLeH DebugWire .

AVR MUKPOKOHTPOSEPLI MOTyT BO BPEMSI CBOEN paboThl M3BMEHATL coaepXnmMmoe obnacTtn nporpamm
(nporpammunpoBaTth cam cebs).

SELFPRGEN - 6uT, pa3pelialowien nporpamme nponsBoAUTb 3anucb B NaMATb NpOorpamm.
SELFPRGEN = 1 — nameHeHue obnactun nporpaMmm 3anpeLieHo;

SELFPRGEN = 0 — pa3pelueHo n3ameHeHme obnactu nporpamm.

EESAVE - 3awmta EEPROM oT cTupaHums.

Mpn nogaye KoMaHAbl MOAHOMO CTUPAHNA MUKPOKOHTpornepa (06bIYHO OCyLLLeCTBNAETCS NPy KaXaoM
nporpaMmmupoBaHumn kpuctanna) ctupaetcsa n EEPROM. Ecnu Bl xotute 4to661 EEPROM ocTaBanoch
HETPOHYTOMN — aKTUBUPYNTE ITOT bto3. ATO akTyarnbHo ecnu B EEPROM xpaHATCA BaXkHble AaHHbIE.
EESAVE = 1 — ctupate EEPROM BmecTe ¢ Flash;

EESAVE = 0 — octaBnate EEPROM npu o4nctke HETPOHYTLIM.

AVR MUKpPOKOHTpONepbl MOryT uMeTb ByTrnoanep — 3To obnacTtb B KOHLUE NaMATU, B KOTOPOWM MOXHO
pa3MecTUTb 3arpy3yunk, KOTOpbIN NpegHasHa4vYeH ans 3arpysku U 3anycka OCHOBHOW NporpamMmeil.
BOOTRST - kak pa3 n 3actaBnsieT MUKPOKOHTponnep 3anyckatbcA ¢ obnactu 6ytnoagepa.
BOOTRST = 1 — MUKPOKOHTpOINep 3anyckaeT nporpaMmmy C HyrneBoro agpeca;

BOOTRST = 0 — MMKPOKOHTPOMNEP 3anyckaeT nporpammy ¢ 6ytnoagepa.

BOOTSZ0..1 — 3apaeT pa3mep O0yT cekTopa (o6nactm namaTn nporpamm ans oyrtnoagepa).

Lock Bits — 310 oTAenbHbIN (hblo3 6anT KOTOPbIV NpegHa3HavYeH ang 3awmTbl 06ractv nporpamm n/mnm
EEPROM ot konuposaHus. lNofHoe cTupaHue BoCCTaHaBMMBAET 3TN BUTbI B UCXO4HOE COCTOSHUE.

Ewe pa3 noBTOpPHOCb, 3TO HE NOJIHbIN NepeyYeHb PbI3 OUT, ANA KAXKA0ro KOHKPETHOro
MUKPOKOHTpOJ/Iepa CMOTPUTE AaTalUuuT.

3 YACTO UCNOJIb3YEMbIE KOHOPUTYPALIUN PbIO3 BUT.

[ns npumepa npuBeny HEKOTOPOE KONMYECTBO KOHGUIypauum ans MUKPOKOHTponiepoB. KapTuHKK
dbto308B cHATLI ¢ Algorithm Builder’a.

Bo Bcex KapTMHKax hbrO3bl KakK Mo gaTtaluuTy:
- CHATas ranoyka- fuse bit = 0, Pbt03 3anporpamMmMmMpoBaH / aKTUBHbLIN;
- ycTaHOBneHHas ranoyka— fuse bit = 1, ¢obto3 HE 3anporpammunpoBaH / HE akTuBHbIN.

[Ona UniProf - cTaBuTb Kak Ha KapTUHKE;
Ana PonyProg, CVAVR, AVR Studio — cTaBuTb MHBEPCHO.



3.1 ATtiny13
L ATTiny13.pdf - BaTawuTt gna ATTiny13/13V

[ Kpuctana || EE Macro | Komnunsmop |
| Monitor chip I Fuse bits Lock bits |

Clock source : Calibrated internal
RC oscillator 3.6 MHz
Boot size : 0

[C]CKSELOD BODLEVEL1
CKSEL1 DWEN
RE SELFPRGEN
SUT1

[C]CKDIVS

[¥]'WDTON

EESAVE

[C1SPIEN

RSTDISEL

BODLEVELD

: Read » 7 Wiite

Checked = unprogrammed !

[[] Toneko ana urenma

(anMBHMTb] L Otmena J

#%. ATtiny13 default internal RC 1.2 - ®blo3bl ATtiny13 3aBoACKMe HACTPOIKK BHYTPEHHUI RC 1
eHepaTop Ha 1.2MI'y

Kpuctana | EE Macro -ﬂ -kdmnunﬂ'rop—_}

HoS 23

| Moniorchip | Fusebits [ Lockbits |

Clock source : Calibrated internal
RC oscillator 9.6 MHz
Boot size : 0

[]CKSELO BODLEVEL1
CKSEL1 DWEN
[JsuTo SELFPRGEN
SUT1

[]ckpivs

[v]WDTON

EESAVE

[]SPIEN

RSTDISBEL

BODLEVELD

' Read ' Wiite

Checked = unprogrammed !

[] Toneko ana wrenua

[ anMEHHTb] L OTmeHa J

+%. ATtiny13 internal RC 4.8 - ®bto3bl ATtiny13 BHyTpeHHUI RC reHepaTop Ha 4.8MIy



http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=8
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=119
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=120
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=8
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=119
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=120

Onuwi npoekTa

(]

J__Kpucrann | EE

Macro | Kommunsrop |

| Monitor chip

Boot size : 0

[]CKSELO
CKSEL1
[JsuTo

Clock source : Calibrated intemal
RC oscillator 9.6 MHz

Fuse bits Lock bits_l

BODLEVEL1
DWEN
SELFPRGEN

SUT1
CKDIv8
[V]wDTON
EESAVE
[JSPIEN
RSTDISBL
BODLEVELD

- Read ‘ - Write ‘

Checked = unprogrammed !

[] Toneko ana yrenua

[I’Ipumenmb] LUTmeHa J

¥ ATtiny13 internal RC 9.6 - ®bio3bl ATtiny13 BHyTpeHHUN RC reHepaTop Ha 9.6MI'L

Onuuv NpoeKTa (>3]

};I@pucrann | EE Macro |

pucTann | Komnuagrop |
| Monitar chip Fuse bits

Lock bits |

Clock source : Internal 128 kHz
RC oscillator
Boot size : 0

CKSELD
CKSEL1
[]suTo

5UT1
CKDIVE
[V]WDTON
EESAVE

] SPIEN
RSTDISBL
BODLEVELD

. Read |  Wiite |

Checked = unprogrammed !

BODLEVEL1
DWEN
SELFPRGEN

[ Toneko ana yrenus

[I'Ipumeuurb] [ OtmeHa J

¥ ATtiny13 internal RC 0.128 - ®bio3bl ATtiny13 BHyTpeHHUN RC reHepatop Ha 128kIy



http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=121
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=122
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=121
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=122

3.2 ATtiny2313 = ATTiny2313.pdf - fla TawmT ATTiny2313

Onuuv NnpoexkTa 2]

[ ~ Kpuctann | EE Macro | Komnungrop \
| Monitar ChlpJ Fuse bits Lock bits |

Clock source : Calibrated internal
RC oscillator 8 MHz
Boot size : BODTSZ

[[]CKSELD BODLEVEL1
[]CKSEL1 BODLEVEL2
CKSEL2 [v]wDTON
[]CKSEL3 [CJSPIEN
[JsuTo EESAVE
SuT1 DWEN
CKouT SELFPRGEN
[]cKDIve

RSTDISBL

BODLEVELO

7 Read ) 7 Write )

Checked = unprogrammed !

[ Toneko ana yrenus

[I’Ipumeuwer | Omvena J

o2 ATtiny2313 default_internal RC 1.0 - ®bto3bl ATtiny2313 3aBoACKME HACTPONKN BHYTPeHHMIn RC
reHepaTop Ha 1.0MI'y

Onuuv NpoeKTa )

i AKpucrann \7AEE Macro | Komnunmop \

| Monitor Eh_lp__l Fuse bits Lock bits |

Clock source : Calibrated intemal
RC oscillator 4 MHz
Boot size : BODTSZ

[]CKSELD BODLEVEL1
CKSEL1 BODLEVEL2
[JCKSEL2 [v]wDTON
[]CKSEL3 []SPIEN
[JsuTo EESAVE
SuT DWEN
CKoUT SELFPRGEN
CKDIvE

RSTDISBL

BODLEVELOD

[ Readi | [ wiite. |

Checked = unprogrammed !

[] Toneko ana wreHus

{ﬂpumeﬂmb] L OTMeHa J

+% ATtiny2313 internal RC 4.0 - ®bioabl ATtiny2313 BHyTpeHHu RC reHepatop Ha 4.0MIMy



http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=6
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http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=125
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Onuuv npoekTa 22)

. Kpuerann 1\_ EE Macra | Kommunarop |
| Monitor chip Fuse bits Lock bits |
Clock source : Calibrated internal
RC oscillator 8 MHz
Boot size : BOOTSZ
[C]CKSELD [v] BODLEVEL1
[] CKSEL1 [V] BODLEVELZ
CKSEL2 [V]wDTON
[C]CKSEL3 [JSPIEN
[JsuTo EESAVE
SUTH DWEN
[v] ckouT [V] SELFPRGEN
CKDIvE
RSTDISEL
BODLEVELD
. Read | . Wiite |
Checked = unprogrammed !

[] Toneko ana wrenua

LUTMEHa J

o2 ATtiny2313 internal RC 8.0 - ®blo3bl ATtiny2313 BHyTpeHHuii RC reHepaTtop Ha 8.0MIL

[ MNpuMeHUTE ]

Onuwi npoexkTa (5]
}:KP”CTGHH ‘\7 EE Macro | Komnunsrop |
| Monitor chip Fuse bits Lock bits |

Clock source : Extemal crystal/ceramic
resonator 0.9 - 3.0 MHz (0)
Boot size : BOOTSZ

[JCKSELD BODLEVEL1
CKSEL1 BODLEVEL2
[JCKSEL2 [v]wDTON
CKSEL3 []SPIEN
[JsuTo EESAVE
SuT1 DWEN
CKouT SELFPRGEN
CKDIvE

RSTDISBL

BODLEVELD

Read | Wiite

Checked = unprogrammed !

[[] Toneko ana yreHus

[ﬂpumenm'b] L OtmeHa J

¥ ATtiny2313 external 0.9 3.0 - ®bio3bl ATtiny2313 BHewwHu reHepaTtop Ha 0.9-3.0MIy



http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=126
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=126
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=125
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B

Onuwi npoekTa

E;I{pucrann ‘L EE Macro | Kémnunmo_p B
| Monitar chip Fuse bits Lock bits |
Clock source : External crystal/ceramic
resonator 0.9 - 3.0 MHz [0)
Boot size : BOOTSZ
[C]CKSELD [v] BODLEVEL1
[V] CKSEL1 [V] BODLEVEL2
[C] CKSEL2 [V]wWDTON
[V] CKSEL3 [C]SPIEN
CsuTo EESAVE
SUT1 DWEN
CKoUT SELFPRGEN
CKDIVE
RSTDISBL
BODLEVELD
; Read | ; Wiite
Checked = unprogrammed !

[] Toneko ana yrenua

[ MNpuMeHUTE ]

L OTmeHa J

¥ ATtiny2313 external 3.0 8.0 - ®bio3bl ATtiny2313 BHelwwHW reHepaTop Ha 3.0-8.0MIy

‘Onuuv npoekTa [34]

. Kpucrana ‘\: EE Macio | Komnuagrop |
| Monitorchip | Fusebits | Lockbits |
Clock source : Estemnal crystal/ceramic
resonator > 8.0 MHz [0)
Boot size : BOOTSZ
[]CKSELD [v] BODLEVEL1
[V] CKSEL1 [V] BODLEVELZ
[V] CKSEL2 [V]wWDTON
[V] CKSEL3 [CJSPIEN
[JsuTo EESAVE
SUTH DWEN
[v]ckout [V] SELFPRGEN
CKDIvE
RSTDISBL
BODLEVELD
. Read | . Wiite |
Checked = unprogrammed !

[ Tonbko ana yrenus

[I'Ipumeuwrb] | Omvena J

¥ ATtiny2313 external 8.0 20.0 - ®bto3bl ATtiny2313 BHelwwHuM reHepaTtop Ha 8.0-20.0MIy

3.3 ATmega8
T ATmega8.pdf - AaTawuTt Ha ATmega8



http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=127
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=128
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=129
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Onuuu npoekTa 4]

};Kpumann | EE Macro [ Komnunsrop |
| Monitar chip Fuse bits Lock bits |

Clock source : Calibrated intemal
RC oscillator 1 MHz

Boot size : 128
CKSELOD [JeooTsz1
[C] CKSEL1 EESAVE
[C]cKsEL2 CKOPT
[C]CKSEL3 [JSPIEN
[JsuTo [V]wDTON
SUT1 RSTDISBL
BODEN
BODLEVEL
BOOTRST
[JeoOTSZ0

. Read |  Wiite |

Checked = unprogrammed !

[] Toneko ana yrenua

[anMeHHTb] LUTmeHa J

¥ ATmega8 default_internal RC 1.0 - ®bio3bl ATmega8 3aBoackme HacTpoKrku BHyTpeHHUn RC
reHepaTop Ha 1.0MI 'y

)

Onuwi npoexkTa 2

F Kpucrann HMEE Macro | Komnunarop _!

| Monitorchip | Fusebits | Lockbits |

Clock source : Calibrated intemal
RC oscillator 2 MHz

Boot size : 128
[C]CKSELD BOOTSZ1
CKSEL1 EESAVE
[C]cKsEL2 [JckopT
[C]CKSEL3 [JSPIEN
[JsuTo [V]wDTON
SUT1 RSTDISBL
BODEN
BODLEVEL
BOOTRST
BOOTSZ0

; Read | ; Wiite |

Checked = unprogrammed !

[[] Toneko ana yreHus

[anMeHMTb] L OtmeHa J

+. ATmega8 internal RC 2.0 - ®bto3bl ATmega8 BHyTpeHHuit RC reHepatop Ha 2.0MIy



http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=130
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=131
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)

Onuu4 npoexKTa 22

l ~ Kpucrana H EE Macro H Kommunarop |

Mclr_“_tﬂgh Fuse bits Lock b]l:s—,_l

Clock source : Calibrated intemal
RC oscillator 4 MHz

Boot size : 128
CKSELOD BOOTSZ1
CKSEL1 EESAVE
[]CcKsEL2 [JckopT
[C]CKSEL3 [JSPIEN
[JsuTo [V]wDTON
SUT1 RSTDISBL
BODEN
BODLEVEL
BOOTRST
BOOTSZ0

 Read ‘  Wiite ‘

Checked = unprogrammed !

[] Toneko ana wrenua

[anMeHHTb] LUTmeHa J

+%. ATmega8_internal RC 4.0 - ®bto3bl ATmega8 BHyTpeHHuit RC reHepatop Ha 4.0MIy,

Onuuv NpoeKTa o)

| Kpucrann | EE Macro | Komnunsrop [

LM onitor chip Fuse bits Lock bits |

Clock source : Calibrated intemal
RC oscillator 8 MHz

Boot size : 128
[]cKSELD BOOTSZ1
[JcKSELT EESAVE
CKSEL2 [JckopT
[JcKSEL3 [JSPIEN
[Jsuto [V]wDTON
SUTH RSTDISBL
BODEN
BODLEVEL
BOOTRST
BOOTSZ0

. Read |  Wiite |

Checked = unprogrammed !

[[] Toneko ana yreHus

[ﬂpumeamb] L Ormena |

+~ ATmega8 internal RC 8.0 - ®Pbto3bl ATmega8 BHyTpeHHuit RC reHepatop Ha 8.0MIy



http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=132
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Onuwv NnpoexkTa )

i;I-(_-pucrann | EE Macro | -Kémnunmoll i\

| Monitorchip | Fuse bits Lock. _bl_ts__\

Clock source : External crystal/ceramic
resonator 1.0 - 16.0 MHz

Boot size : 128
CKSELOD BOOTSZ1
CKSEL1 EESAVE
CKSEL2 [JckopT
CKSEL3 [JSPIEN
[JsuTo [V]wDTON
SUT1 RSTDISBL
BODEN
BODLEVEL
BOOTRST
BOOTSZO

7 Read 7 Wiite |

Checked = unprogrammed !

[] Toneko ana wrenua

[ nDHMEHHTb] L OTmeHa )

¥~ ATmega8 external 1.0 16.0 - ®bto3bl ATmega8 BHelwHWI reHepaTop Ha 1.0-16.0MI 'y

3.4 ATmega48/88/168
T ATMegaX8.pdf - OaTtawmnt ATMega48/88/168/V

Onuuv npoekTa 2]
1;I{pucrann L EE Macro | kémnunmqp__
| Moniorchip | Fusebis | Lockbits |

Clock source : Calibrated intemal
RC oscillator
Boot size : 128
[C]CKSELD BODLEVELZ
CKSEL1 EESAVE
[C]cKsEL2 [V]wDTON
[C]CcKSEL3 [CJSPIEN
[Jsuto DWEN
V] suT1 [V]RSTDISBL
[V]ckout [V]BOOTRST
[]ckpive [V]eoOTSZO
BODLEVELD BOOTSZ1
BODLEVEL1
Read Write
Checked = unprogrammed !

[] Toneko ana yrenua

[ﬂpumenmb] L OTMeHa J

+%. ATmega48 88 168 default internal RC 1.0 - ®Pblo3bl ATmega48/88/168 3aBoackue HACTPOIKM
BHYTpeHHU RC reHepaTtop Ha 1.0MI'y



http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=134
http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=7
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Onuuwv NnpoexkTa )

i_Kpucrann H_ EE Macro VH -kémnunﬂ'rq;i [
| Monitor chip Fuse bits Lock bits |
Clock source : Calibrated intemal
RC oscillator
Boot size : 128
[]cKSELD BODLEVELZ
CKSEL1 EESAVE
[T]cksEL2 [V]wDTON
[C]cKSEL3 [CJSPIEN
[JsuTo DWEN
V] suT1 [V]RSTDISBL
[v]ckout [V]BOOTRST
CKDIVE BOOTSZ0
BODLEVELD BOOTSZ1
BODLEVEL1
: Read - Wiite |
Checked = unprogrammed !

[] Toneko ana wrenua

[ MNpuMeHUTE ]

L OTmeHa J

+%. ATmega48 88 168 internal RC 8.0 - ®bto3bl ATmega48/88/168 BHyTpeHHMit RC reHepatop Ha
8.0Ml'y,

‘Onuu4 npoexKTa o]

};Kpumann | EE Macio | Komnunsrop |
| Monitar chip Fuse bits Lock bits |
Clock source : Internal 128 kHz
RC oscillator
Boot size : 128
[v] CKSELD [V] BODLEVELZ
CKSEL1 EESAVE
[]cKsEL2 [V]wDTON
[]cKSEL3 [CJSPIEN
[JsuTo DWEN
V] suT1 [V]RSTDISBL
[v]ckout [V]BOOTRST
[V]cKkDIve [V]eoOTSZO
BODLEVELD BOOTSZ1
BODLEVEL1
: Read » Wiite
Checked = unprogrammed !

[] Toneko ana yrenua

(HDHMEHHTI:) [ OTmeHa J

+%. ATmega48 88 168 internal RC 0.128 - ®bto3bl ATmegad8/88/168 BHyTpeHHUI RC reHepaTop Ha
128kly



http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=136
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Onuwi npoexTa

Kpucrann EE Macro Komnunarop
Monitor chip | Fusebits | Lock bits.

Clock source : Full swing crystal
oscillator 0.4 - 25 MHz (0]

Boot size : 128
[C]CKSELD BODLEVEL2
CKSELT EESAVE
CKSEL2 [V]wDTON
[C]CKSEL3 [JSPIEN
[JsuTo DWEN
5UT1 RSTDISBL
CKouT BOOTRST
CKDIVE BOOTSZO
BODLEVELD BOOTSZ1
BODLEVELT

. Read | C Wiite |
Checked = unprogrammed !

[] Toneko ana yreHua

[ﬂpumenmbl | Omvena |

/. ATmega48 88 168 external 0.4 25.0 - ®bto3bl ATmega48/88/168 BHeLHUN reHepaTop Ha
0.4 _25.0Mly
A Tenepb TO, ANs Yero nucanacb 3Ta cTaTbs —

4.YCTAHOBKA ®bl03 BUT B PA3JINYHbLIX MPOrPAMMAX.

O6wmim anropuTMm yCTaHOBKU (hbO3 OUT AOMMKEH ObITb CreayroLWnM:

- npowmnBaem Flash un, ecnun HyxHo, EERROM;

— OTKPbIBAEM OKHO MPOLLMBKN (PbHO30B, CHUTbIBAEM TEKYLLME (PbHO3bl MUKPOKOHTPOINEPa;

— MoAanMUUUpPYEM TOMBbKO Te Ob3bl KOTOPbIE HAM HY>XHbI;

— obpaljaemM BHUMaHME Ha KPUTUYHbIE AN NocregoBaTenbHOro nporpammmpoBanns gotossl RSTDISBL,
SPIEN, ap.

4.1 Ha4yHem, noxanyn, ¢ Algorithm Builder’a.
http://algrom.net/russian.html
Pa3 g BblknagpiBalo KAPTUHKM MMEHHO C HETO, HY)XKHO 3HaTb Kak yCTaHaBNMBAOTCA B HEM (PbO3bl.



http://www.getchip.net/wp-content/plugins/download-monitor/download.php?id=138
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Jloruka yctaHoBku bto3os B Algorithm Builder'a, g cuuTato, camasi npasunsHas — CTpOro no gartaumty.
p

[ | fuse bit = 0 - 3anporpamMupoBEaH / aKTuBeH
] fuse bit =0 /
.= fuse hit = 1 - HE 3anporpaMMupoBaH / HE akTUBeH

. TAlgorithm Builder for AYR 5.4 -
Marn PepakTipoeaTe  OTobpamedne [Mowck  3nemeHTel [Nporpamma ReRIEEN 7

OnuW4 NpoeKTa

KpucTann EE Macro Karnunarop
Monitor chip Fuse bits Lack bits

Clock. source : Calibrated internal
RC ozcillator & MHz
Boot size : BOOTSZ

[ ]CKSELD [v] BODLEVEL1
[]CKSELT [v] BODLEVELZ
[w] CKSELZ [v]WDTON
[]CKsEL [ISPIEN
[JsuTo [¥] EESAvE
[¥]5UT1 [v] DWEN
[w]CkouT SELFFRGEM
[ ]cKkDrvg

.HSTDISBL

[] Toneka gna yreHua

¢ (Fowesms) (_omess ) [ GetChip-het

4.2 UniProf.
http://avr.nikolaew.org/progr
Jloruka yctaHoBku bto3 aHanorndHa Algorithm Builder.

' "] fuse bit =0 - 3anporpaMMupoBaH / aKTMBeH
[¥] fuse bit = 1 - HE zanporpammupoBaH / HE akTueeH

[ » MNporpaMmatop AYR yHHMEEpCcanoHetd (CJNML 08-Jun-2010

- ¥ = R O w|
Fead Frog Tes? % ' Erase HEX HE= osccal é
v PR [ ‘Wiite D:FF [ “TEM2K,128] ting2313 | EEPROM 2533 MHz system
[ General
Lock[Efuse] Fuzelow] Fuze[High] Fuze[Ext]
[v LB1 [~ CKSELD [w RSTODISEL [v SELFPRGEM
[v LB2 [~ CKSELT [v BODLEVELD W -
v - v CKSELZ [» BODLEVELY W -
v - [ CKSEL3 v BODLEVELZ W -
v [~ 5UTO @ WOTON W -
v - W SUTT SFIEN v -
W - v CROUT [v EESAVE W -
W - [~ CkDIVE [v DWEN W -
Read ‘ drike ‘
. RakMfhin- T\
pelLnly.NneL



http://avr.nikolaew.org/progr
http://avr.nikolaew.org/progr

4.3 PonyProg.
http://www.lancos.com/prog.html

Ewe oaHa xopoluas nporpaMmMa asisi iporpaMmmMupoBaHist MUKPOKOHTponnepoB. Jlorvka obpaTHas AByM

npen vayLimm.

' fuse bit = 0 - zanporpamMmmMpoeEaH f aKkTUBEEH
= fuse bit = 1 - HE zanporpammupoeaH f HE aktneeH

File Edit Dewice Command Script Utiliey  Setup 70 wWindows

" EY PonyProgZ000 - Serial Device Prograimnmer =2 ==

H EBE EEE S 7 % AR mico = [aTtrpzz12 -
= P A= e L
'.-Eonfiguratinn and Security bit=s B
I I I [ I I I Lock2 [ Locki

I I_ I_ [ I I_ I_ [ SPMEN

[ DwEMD EESAWE [ [ woTarl wELZ [ BODLEWEL1 [ BODLEWELOD

W CEDIMvE | CcKouT [ suT1 I suTto T CESELZ | CKSEL1 I« CESELO

3

= —
Fefer to dewvice datazheet. pleaze
Cancel |[ DK Clear Al Setal | @
i . .
PoryProg2000 AThing2313 Size 2176 Bytes CRC 9435h SetChip.n

4.4 AVR Studio.
http://www?2.atmel.com/
He coBcem nporpamma ansa nporpaMmupoBaHus, HO npowmntb HEX cmoxerT.

' fuse bit = 0 - zanporpammupoBaH f aKkTUEEH
H fuse bit = 1 - HE zanporpammupoeaH f HE akTtneeH

AVRE Studio - C:Documents and Sekttingsi Admin® Pabourd cTon" B pabore ' test' test.c
File Project Ewild Edit Wi Tools Debug wlindows Help
DES e © X% S 9 o 5 O e S T
Trace Disabled | %= B e T r gl HUR] * Tae T2 AUTH
&

"Bl c:»Documents and Settings®Admin'. Paboumi crTon.B pabore®,

=3 STKS00 with top module "0x00° in ISP mode with ATENyZ2313 2 ]
g k4 ain Program | Fuses LockBitz | Adwanced | Hw Settings | HW Info | Auto
b | Fuze “alue

SELFPRGEM 1
Dw/EM 1
EES&WE ]
SFIEM [wed
WO TOR 1
BODLEWEL Ero -
RSTDISEL 1
CkDMvE
CkOUT 1
SUT_CKSEL E=t. Crystal Osc. 5.0- MMHz: Start-up time: 14 CK. + BS m=s -
ExTEMDED O=FF ) , )
HIGH 0=FF DELLNp. .Ml
L0y 0xFF )

Auto read

Smart warnings

wWerify after programming Frogram} | werify |

W paboTe ke

Loaded Setting mode and device parameters.. OKI
E ntering programming mode. . FAILED!I

Loadeg Leawing programming mode.. FAILED!

g plu
Loaded
Loaded parkfile: C:iProgram FilesiatmeliavR ToolshPartDescripbionFilesiaTeiny 2313, =mil

< ]
Eleuid | Message % Find in Files E;Breakpoints and Tracepoinks



http://www.lancos.com/prog.html
http://www2.atmel.com/
http://www2.atmel.com/

4.5 Code VisionAVR.
http://www.hpinfotech.ro/html/cvavr.htm
Ewe ogHa nonynsapHas nporpamma — 06s13aTesnibHO HY>KHO NMOKa3aTb.

' [~] fuse bit = 0 - 3anporpaMMupoBaH / aKTUBEH
["] fuse bit = 1 - HE 3anporpammupoBaH / HE akTMBeH

Code¥isionAYR

- File Edit Search Wiew Project Toaols Setkings Help

Y= i -
Lais s S -
_ ERR RO @S- \
Fé- Code Mavigator w 2 B B Code Information w 2 | % Function Call Tree
| = &¥ CodeVisiondde, [l I
ode¥isionAYR Chip Pror-ammer - STK500, AYRISP B p Progrz
Edit Program Red&d Compare Help gram NEERN Compare R
B FLASH
e T iy 231 5 v % Pogamall | (U Reset Chip) % & cerrom
SCE Freq. : | 220400 Hz l1:
FLASH EEPROM
Start: h  End: |3FF h Padk (0 h End 7F h
Check surn: 0xF300 ChecksureJ<7F20
Programmet’
Chip Programming Options * Optiohz

FLASH Lock Bits Program Fuze Bit[z]:
%) Mo Pratection

1
1
-
[
m
—
[
=

CKSEL1=0 e¥isionAY¥R Ch
CRSELZ=0 i+ [
CKSEL3-0 Edit Rea
SUTD=0 % Erase Chip
Chip: ﬁ Elank Check

) Programming disabled

) Programming and Yerification dizabled S0T1-0

CrouT=0

SCK F % FLASH

FLAGH & EEPROM

RSTDISEEAE

BODLEWE 3
BODLEVEL2=0

[T EESAVE=D
[ DWwWEM=0
[ SPMEN=0

L L o o

n
£
i
=
=

Check Sighature Check Erasure [ | Preserve EEPROM [v] Werify

4.6 SinaProg.
O6onoyka ons AVRDUDE. Yao6Has n npuatHas B ynpasneHun nporpamma. AVRDUDE o6ecneuvBaet


http://www.hpinfotech.ro/html/cvavr.htm
http://www.hpinfotech.ro/html/cvavr.htm

6onblLUoe YMCIOo NOAAEPXKMBAEMbIX NMPOrPaMMaToOPOB 1 KPUCTAarOoB.

' [~] fuse bit = 0 - 3anporpamMmupoBaH / aKTUBEH
[~] fuse bit = 1 - HE 3anporpammupoBaH / HE akTMBeH

(73t sinaProg 1.3.5.6 B8 8 [ advanced 0
He:x: File
= | Device Signature | = 1E9104
=) | =)
| | 1 |
Flash Lock Bits Calibration
[ Program JI [ Yerify JI[ Fead JI = 3F ||| * 0000SF&2
EEPROM High Fuse Lse Ext, Fuse

| Program || verify ||  Read | || LeeeBFtC |

Device
, | | Read | | |
ATHAWZ313 s a
Flses Target Board
> »thware Wersion
Frogrammer Hardware Yersion
LISEkiny w : .
setChi D.Net [ s
N ficrg
(73 High Fuse Byte [ +'culator | R e Byte Calculako X
Brown-out detection disabled; [BODLEVEL=111] Ink, RC D50, & MHz; Stark-up bime: 14 CE 4+ 65 w
[] Debug ‘wWire enable; [DWEN=0]
[[] Preserve EEPROM memory through the Chip Erase - :
Serial program downloading {SPI) enabled; [SPIER= Divide clock by 8 internally; [CKDIVE=0]
[] Watch-dog Timer always on; [WDOTCN=0] [] Clock output on PORTDZ; [CKOUT=0]
[ ] Reset Disabled (Enable PAZ as ifo piny; [RATDISEL:
x DF i [canceld | | [+ o4 | ok [ cancel |

A BblGMpan nporpaMMbl C KOTOpPbIMK YA0OGHO paboTaTb U OHM AOCTYMHbI U NOMYMSIPHbI.



5. ®blO3 KAJIbKYJIATOP OJ1A AVR.

Ecnu Bam HyxHa onpegeneHHas KoHUrypawms MUKPOKOHTPOMepa, a n3yvyeHme garainta Hu K yemy
He NPUBOASAT (M He yaMBUTENbHO, MHOpMaLUMs No dblo3aM, TaM cTapaTeribHO pa3MasaHa no Bcemy
AOKYMeHTY), ecTb Bbixog — Fuse Calculator!

®bH03 KanbKynaToOp — 3TO cneumanbHasa nporpammMa (1nu on line cepsuc) NnpusBaHHas NOMOYb B
KOHMrypaumm MMKpOKOHTposnnepa. Kak npaBmmno OHM NPOCTbl U OCTYMHbI B UCNOSb30BaHUK. 1o
GonbLUOMYy cYeTy, Kaxaas cpefa NnporpaMmMMpoBaHus yxxe coaepXut B cebe bbio3 kanbKynaTop, HO ecTb
yHMBepcarbHble C 60MbLIMMN BO3MOXHOCTAMM 1 Bonee yaobHble. XoTenock 6bl paccka3aTb 06 0gHOM
13 nonynspHelx on line kanekynsatope — Engbedded Atmel AVR® Fuse Calculator.
http://www.engbedded.com/fusecalc/

BoT Takme MHCTpymeHTbl ecTb Ans paboTbl ¢ b3 Gutamu. Belbupante!

B npownbix cTatbsix s coBeToBan tebe He Ne3Tb K 3TuM 6utam. M Ha 3710 Oblnin CBOM OCHOBaHMS, TaK Kak
HenpaBuUbHO BbICTABMB 3TW OUTbI Tbl MOXELLb Harnyxo 3abnoknpoBaTb KOHTPONMEp AN AanbHENLLEN
nepenpoLUNBKM NN BOOOLLE Kakoro NMbo Ncnonb30BaHus.

Ho 6e3 3HaHusa aTon 0COBEHHOCTM KOHTPOMSepa Aaneko He yeaellb. Tak 4To pacnuvily BCe No Nopsiaky.
Y pasHbix Bepcui koHTponnepos Yncno FUSES pasHoe, kakMe TO MOryT OTCYyTCTBOBaTb, HO OCHOBHbIE
eCTb Bcerga. BoT no HUM 1 npongemcs.

KoHgurypaunoHHble BuTbl HaxogaTca B 0cobon 06r1actn namsaty  MoryT ObITb M3BMEHEHbI TOSTbKO C
NOMOLLIbIO NporpamMmmMaropa npu 3annucu KoHTponnepa. Ectb ctapwun 6ant n mnagwunn 6ant. Mnagwuvn
6anT 06bIYHO OTBEYaET 3a YacTOTy, a CTapLUMi 3a BCAKNE (PEHEYKMN.


http://www.engbedded.com/fusecalc/

Engbedded Atmel AVR® Fuse Calculator

Device selection Bblﬁl‘lpaelul MWKpPOKOHTpONNep

Select the AWR device type you want to/configure, When changing this setting, default fuse settings will
autarnatically be applied. Presets (hexadecimal representation of the fuse settings) can be reviewed
and even be set in the last formn atthe bottorn of this page.

AVE part name: |ATtin3,r2313 v| [ SelectJ (141 parts currently listed)

Feature configuration

MoxHO BeIGpaTh HyXHble hyHKUMA ..

Thizs allows easy configuration of vour AVRE device, All changes will be applied instantly,

Faatlires

|Int. RC Osc. 8 MHz; Start-up time: 14 CK + 65 ms; [CKSEL=0100 SUT=10]; default walue

O clock output on PORTDEZ: [CKOUT=0]
Divide clock by 2 internally; [CKDIWE=0]
] reset Disabled (Enable P&2 as ifo pin); [RSTDISBEL=0]

|Elr|:|wn-|:|ut detection disabled; [BEODLEVEL=111]

v

Watch-dog Timmer always on; [WDTOMN=0]

Serial program downloading (SPI) enabled; [SPIEM=0]

Preserve EEPROM memory through the Chip Erase cycle; [EES&VE=0]
Debug Wire enable; [DWEN=0]

Self programming enable; [SELFPRGERN=0]

O00OxFO

[Apply feature settings J

Manual fuse bits configuration

This table allows reviewing and direct editing of the AVE fuse bits, All changes will be applied instantly.

Mote: means unprograrmmed [1]; means programmmed (O],

Eit Loy High Extonded
7 “lckD1ve Ll pwEN cTa 103
Divide clock by = debugWIRE Enable --- UK GPBS}' y HOBUTL chh bl J
6 LlckouT LIEESAVE
Clock output EEPR.CM memory is preserved through chip erase
= Llsut1 SPIEMN
Select start-up Enable Serial pragrarmming and Data
tirne Downloading
4 SUTO 0 wDTON ®uio3bl Kak ana PonyProg, J
Etelect stark-up wWatchdog Tirmer Always On CVAVR’ AVR studin_ J
s Ansa UniProf - uuseptupoBath!
3 ¥l cKSEL3 L BODLEVEL2 ./
Select Clock Source Brown-out Detector trigger level
= [IcksELZ [l BODLEVEL1
Select Clack Source Brown-out Detector trigger level
1 [l CKSEL1 [l BODLEVELD
Select Clock Source Brown-out Detector trigger level
o [] CKSELD [LIrSTDISBL L] SELFPRGEN
Select Clock Source External reset disable Self Prograrmming
Ernable

Current settings

[Apply manual fuse bit settings J

These fields shaow the actual hexadecimmal representation of the fuse settings from abowve, These are

the values you have to program into your AVR dewice, Optionally,

wou may fill in the numerical values

vourself to praset the configuration to these values, Changes in the value fields are applied instantly

(taking away the focus]!

Extended Action

O * [Apply values J [ Defaults J

Apply manual changes to the
values an the left side, ar
load factory default values for
the selectad device,

Loy

Elx

High

Dx

3aeck rotoBble b3 BalThl,
Hanpumep, Ana SinaProg

AlRDUDE argumenits

- lfuse:w:0x6d:m
- hfuse:w:0xdf:m
-0 efuse:w:0xff:m

Select (try triple-click) and copy-and-
paste this option string into your
avrdude cormmrmand line, You rmay
specify multiple - argurments within
one call of avrdude,

* faote that sarmme nurmerical values
refer to fuses containing undefined
bits (set to '1' here), Depending on
the target device these fuse bits will
be read either az '0" ar '1',
verification errars will accur if the



UTtak, rnaBHoe: B Atmel AVR npuHsTa cnegytowasa Hotaums: copolueHHbin B HoMb fuse bit cuntaeTtca
aKTUBHbIM, T.€. BKIHOYEHHbIM.

Mpumep but RSTDSBL, kak MOXHO foragaTtbcsa U3 HasaHus, 370 RESET DISABLE. Bkntounn aty
onumto n y Tebs Hora RESET npeBpalwjaeTcs B nopT BBOAA-BbIBOAA, HO 3a 3TO Thl Tepsiellb
BO3MOXHOCTb NepeLunTb KOHTpossep Yepes ISP.

Tak BoT, 4TO6bI BbIkNtoUMTE RESET (M nonyuntb 6onbluoe 3anagno ¢ NpoLMBKON B OBMEH Ha Merkyto
noAayky B BUAe AOMOSTHUTENBHON HOXKKN) B 9TOT 6BUT Hago 3anucats O.

C oaHOM CTOPOHbI HENOMMYHO 1 KpMBO. Kak Obl BO BCeM MUpe NpuHATa HOTauUMs, YTO HOJb 3TO
BbIKIIOYEHO, a TYT, NOHMMaellb, Hao6opoT. C Apyro CTOPOHBI, 3TO UX KOHTPOMIEp, YTO XOTAT TO U
aenatot. OanH pas 3anoMHUTb M Bee. [la 1 BooOLLe, B 3NIEKTPOHMKE YacTo 3a curHan 6epyT HomMb.

OpaHako KOHTposepbl AenatoT 3MEKTPOHLLMKM, a NPOoLUMBatoLLME NporpaMmmMmbl — nporpaMmmucTbl. Kak 6ol
NOrMyHo. M BOT 3TM nporpaMMmCTbI B3SNW U 3aBapunn agckyto nytaHuuy ¢ ranodkamun. Het 6bl um pas u
HaBcerga NpuHATL 3a CTaHAapT, YTo ranoyka a1o 1, a He BKIMKOYEHO (4To, HanoMHIo, SBRSETCA Hynem).
M noaTtomy B o4HMX NpOLUMBAIOLLNX MpOrpamMMax rariodka o3HayaeT, 4To onuus BknoyeHa (B FUSE 6ut
3anucbiBaeTtcsa 0),B Apyrmx, 06bIYHO HAaNUCaHHbIX ANEKTPOHLLMKAMM, ranovka o3HavyaeT eauHuuy. T.e. ¢
TOYHOCTbIO A0 HAaobopoT.

A uto 6yaet ecnn nepenytath? A 6yget OYEHDb nnoxo. KoHTponnep BONAET B HEMNPaBUIbHbIN PEXUM U
MOXeT 3abnokumpyeTcs Harnyxo. T.e. pa3 npowwwun u Bce. Npuexan.

HeT, cnactn ero MOXHoO, HO Ans aToro Tebe NoTpebyoTCca 4ONOMNHUTESNbHbIE YXULLPEHUS B BUOE
BbICOKOBOJSIbTHOIO nporpammaTtopa, JTAG agantepa unu reHepatopa TaktoB. Bce 3aBMcuT oT TOro B
KaKOW PeXUM Tbl 3arOHULLIb KOHTPOMep CBOMMU HENPaBUITbHLIMU HACTPOMKaMW.

HoBunuky, 06bI4HO, BbIBaeT NpoLle cxoauTb 1 KynuTb HOBbIM MK, YeM 0XxunBnTb 3abr1okMpoBaHHbLIN. Ho He
cneLwmn OTNpaBnsaTb €ro B NOMonKy. [llomeTb 1 0TNoXxun Ha byayllee, pasdepeLubesi OXKUBULLb.

KoHdurypaumsa TaktoBoro curHana

Mo ymonuaHuto Bce koHTponnepbl AVR (kpome ctapbix cepuii AT90S2313, AT90S8535 uta)
CKOHOUIYpUpOBaHbI Tak, YTOObI paboTaTb OT BHYTPEHHErO MCTOYHUKA TAKTOB. T.€. CTOMTb NoAaTh Ha HUX
nUTaHWe 1 OHU HadMHaT paboTtaTtb. Huyero 6onbLue U He HYXXHO.

3a UCTOYHMK TakToB oTBeYaloT outbl CKSEL
BbicTaBmB nx npaBunbHbIM 06pa3oM MOXHO BbIOpaTh YacToTy paboTbl KOHTPOMNEpPa, a Takke UCTOYHUK
TakTOBOro curHana.

e CKSEL3...0 = 0000 — BHeLUHUN NCTOYHMUK cUTHana.

T.e. Ha Bxog XTAL1 nogatoTcs NpsIMOYrofibHble UMMYIbChl. Takoe MHorga AenatT B CUHXPOHHbIX
cucTemMax, Korga HeCKOSbKO KOHTpOInepoB paboTaloT OT OAHOro reHeparopa.

TexHMYeckoe OTCTynneHue

B aTOT pexxum yacTto nonagatoT, Koraa nbiTatTCs BbICTaBUTb KOHTPOSINEP Ha paboTy OT BHELLHEro
kBapua (CKSEL=1111), Ho nu6o nyTatoT HoTaumto, nMbo ns-3a npukona ¢ obpatHon HoTauuen 6UToOB BO
BCSKMX M3BPATCKMX NpoLUnBaloLWwmx nporpammax. Pas u kpuctann 3abnokuposarnca. Ho, Ha camom aene,
Harnyxo, ¢ nomotlbto CKSEL, 3abnokmpoBaTtb Kpuctann Henb3s. OBbIYHO BCe peluaeTcs Hanamkom
KBapua 1 3anyckom OT 3TOro kBapua. XyALlee e YTO MOXET CNy4nTbCs — noTpebyeTcsa BHELLHWI
reHepaTtop TakToB. KOoTopkin Obl 0xXuBun kpuctann. [lenaetcsa oH 3a AT MUHYT 13 NI0GON MUKPOCXEMBI
TTI norukun, Hanpumep 13 K155J1A3 — cxem B nHete HaBanom. Mnu Ha Tanmepe 555, nnbo MoxHO
B34Tb BTOpor MK 1 Ha HeM HanucaTtb NPOCTYIO NPOrpaMMKy, ApbIratoLLy0 HOXKOW. A ecrniv eCcTb
ocumnnorpadg, To C HEro MOXXHO NOUMETb CUIHAN KOHTPOSBbHOMO reHepaTtopa — ero KnemmMa AosfmkKHa
ObITb Ha Ntobom ocumne. 3emro ocuuna Ha 3eM KOHTPONepa, a Bblxo reHepatopa Ha XTAL1.

Ho uto aenatb ecnu 3ya HECTEPNMMBbIN, KOHTPOSINEP 3al04eH, @ HUKAKoON MUKPOCXEMbI ANs1 peaHnMaumm
nog pykom HeTy? TyT nHorga npokaTbiBaeT MeTo nanbua. [1pukon B TOM, YTO Ha Teso YeroBeka



HaBOOMTCHA BeCbMa Hedourosas HaBofka YyactoTon npumepHo 50y, Becakmin KTo xBaTancs 3a wynbl
ocumnnorpada pykamm NOMHUT Kakue LUHAM TYT XXe BO3HUKAKT Ha 3KpaHe — BOT 3TO OHo! A noyemy 6bl
3Ty HaBOAKY He 3al03aTb Kak TakToBbIM curHan? Tak 4To npunamnsBaeLwb K BbiBogy XTAL1 npoBog,
XBaTaellbCs 3a HEro Pykon, 1 XXMeLlb Ha YTeHWe Nnun 3anncb KoHTponnepa :) MNMpeagynpexagato cpaay,
mMeToq paboTaeT yepes xony, Janeko He ¢ NepBOro pasa, YMTaeT AOoMro U Nopom ¢ owmnbkamu, HO Ha
nepesanucb FUSE 6UTOB B HY>KHYIO CTOPOHY OSMKHO XBaTUTb. [1apy pa3 y MeHs Takon okyc
nosiyyancs.

CKSEL3...0 = 0100 — 8 MHz o1 BHyTpeHHero reHepaTopa(o6bI4HO NO YMONYaHMIO CTOSAT TaKkne)

Onsa 6onbmHcTBa AVR Takasa koHdurypauma CKSEL o3HavaeT TakTOBKY OT BHYTPEHHErO reHepaTtopa
Ha 8Mru, HO TyT MOryT ObITb BapuaHTbl. Tak 4TO B 3TOM Crny4dae BTblka BHUMATENbHO B AaTawwmT. B
Tabnuuky Internal Calibrated RC Oscillator Operating Modes

NHorga Hy)XKHO MMeTb BHELLHWI TakTOBbIM reHepaTop, HanpuMmep, YTobbl ero MoXHO 6bIN0 NoacTpanBaTtb
6e3 BMellaTenbCTBa B NPOLWMBKY. [11s1 3TOro MoXxHo noakntountb RC Lenoyky, kak nokasaHo Ha CXeMe U
nogcumtatb YactoTty no dopmyne f = 1/3RC, rae f 6yget yactotom B repuax, a R n C cooTBeTCTBEHHO
COMPOTUBNEHMEM PEZNCTOPA N EMKOCTbIO KOHAEHCATOpPa, B oMax U dhapajax.

e CKSEL3...0 =0101 — gnsa yactoTt Hwxe 0.9 MHz
e CKSEL3...0=0110-010.9 go 3 MHz

e CKSEL3...0=0111-o0T1 3 0o 8 MHz

e CKSEL3...0=1000-0T18 go 12 MHz

HaHHasa Tabnuyka cnpaBegnvea Tonbko ansa ATmega16 y apyrnx MK moxeTt otnuyaTbes. YTOUHAN B
partawwute!

Mpobnema y BHYTpeHHero reHepaTopa v BHewHux RC uenovek 06bl4HO B HECTABUMABHOCTUN YacTOoThI, a
3HauuT ecnu caenartb Ha Hen Yacbl, TO OHM ByayT BpaTb, HE CUNbHO, HO ByayT. Mo3TOMYy MHOrAa NOMNe3Ho
3anycTuUTb KOHTPOMEpP Ha KBapue, KpoMe TOro, TOSIbKO Ha KBapLe MOXHO BblAaTb MakCMMYM 4acToThbl, a
3HauUT M NPOM3BOANTENBHOCTM Mpoua.

e CKSELS3...0 = 1001 — HM3KOYACTOTHbIN «4acOBOM» KBapL. Ha
HECKOJSbKO AECATKOB KMMNorepL.
Mcnonb3ayeTcsa B HU3KOCKOPOCTHBIX YCTPONCTBAX, 0COBEHHO Korga TpebyeTcs ToyHas paboTta n
HU3Koe NoTpebrneHne aHeprun.

[ns o6blYHbIX KBApLEB CUTYaLMSA HECKOMNBbKO MHasA. TyT MakcumarnbHasa YacToTa KBapLa 3aBUCUT TakkKe U
oT 6uta CKOPT korga CKOPT =1 To0:

e CKSEL3...0=1010 niim 1011 — o1 0,4 no 0.9 MHz
e CKSEL3...0=1100 vnn 1101 — o1 0,9 no 3 MHz
e CKSEL3...0=1110 urimn 1111 — ot 3 go 8 MHz (n16o ot 1 go 16Mry npu CKOPT=0)

A ecnin CKOPT paBeH 0 1o npu Tex xe 3HavyeHnsa CKSEL moxHo noctaButb kBapu oT 1 go 16MHz.

PasymeeTcs, kBapy Ha 16MHz moxHO noctaBuTb ToNbko Ha Mery 6e3 nHgekca "L”. (XoT4, kak
nokasblBaeT NpakTuka, LKy Toxe MOXXHO Hecnabo pasorHatb. ¥ meHa ATMega8535L 3apaborana Ha
16Mru, HO BbInK cTpaHHble addekTbl B paboTte. [No3aToMy S He cTan Tak n3BpalwaTbCa U pas3roH CHAN).
OnsaTb xe, BCe BbllLe CKa3aHHOEe B TOYHOCTU COOTBETCTBYET TONbko Mere 16, y Apyrux MoxeT
HEe3HauYUTEerNbHO OTNNYaTbLCS.

But CKOPT 3agaet pa3max TakToBOro curHana. T.e. amnnutyay konebaHui Ha Bbixode ¢ kBapua. Korga
CKOPT = 1 10 pasmax ManeHbkun, 3a CY4eT 3TOro AOCTUraeTcsl MeHbllee 3HepronoTpebneHne, HO
CHUXaeTCcs YCTPOMUYMBOCTb K NOMexaM, 0COBEHHO Ha BbICOKMX CKOPOCTAX (a npeaensHon, cyas no
Tabnvue Bbile, BOOOLEe JOCTUYbL HeNb3s. ToYHee 3anyCTUTLCA TO OH MOXET 3anyCTUTCS, HO BOT
HaOeXHOCTb HUKTO He rapaHTupyeT). A BoT ecnn CKOPT aktuBusnpoBatb, 3anucaTtb B Hero 0, To pa3max



curHana cpasy ke ctaHeT oT 0 4o nuTaHms. Yto yBenmuut aHepronotpebneHune, HoO NOBbLICUT CTOMKOCTb K
rnomexam, a 3HauuT n NpeaenbHyo ckopocTb. [Npu oBepknokuHre MK Tem 6onee Hago yctaHaBnNuBaTh
CKOPT B 0.

Takke ctont ynomsHytb 6ut SCKDIV8 koToporo HeT B Atmega16, HO KOTOpPbIN YacTo BCTpeyaeTcs B
apyrux koHTponnepax AVR. OTo genntenb TakToBOM YacToTbl. Korga oH ycTaHOBMEH, T.€. B Hyfe, TO
YyacToTa BbicTaBneHHasa B 6utax CKSELO...3 genutca Ha 8, Ha YeM B CBOE BpeMsi NPUITMYHO 3acTpan
ANWHHBIA, AONTO NbITasACb MOHATL YEro 3TO y Hero 3anaano He paboTtaeT. Bes npenectb B TOM, YTO 3TOT
Aenvrenb MOXHO OTKIMIOYNUTL nporpammMHo, 3anuncas B pernctp CLKPR HyXHbI KO3 ULMEHT aeneHns,
Hanpumep oauH. Becb npukon B ToM, 4to SCKDIV8 aktnuBeH no gedonty! Tak 4To BHMMaTeNbHeN!

BuTtbl SUT 3apatot ckopocTtb ctapta MK nocne cHsatna RESET unu nogayn nutanus. BennumHa tam
MeHsieTcsa oT 4ms o 65ms. MHe, 3a BCIO NpakTKKy, NOKa He JOBESIOCh 3Ty ONuUMI0 UCMONb30BaTh —
He3adeM. Tak 4YTO CTaBIO HAa MaKCMMyM 65ms — HagexHen Gyaer.

But RSTDISBL cnocobeH npeBpaTuTb NUHUIO Reset B 04HY U3 HOXEK NopTa, YTO NOPON OYEHb HYXXHO
Korga Ha kakon-Hubyab KpolwleyHour Tiny He XxBaTaeT HOXeK Ha Bce 3afayu, HO Hago NOMHUTL, YTO ecnu
oTpyobuTb Reset To aBTOMaTMyeckn oTBanmBaeTCsd BO3MOXHOCTb NPOLUMBAaTL KOHTPOMep No NATH
nposogkam. M ansa nepelnBkmn NoTpebyeTcsa BbICOKOBOSIbTHLIN NapasnnenbHbIi nporpaMmmaTop, KOTOpbIN
CTOMT HECKOJTbKO ThICSIY M Ha KONeHKe caenaTtb ero npobrieMaTtuyHo, XOTa Y BO3MOXHO.

BTopon 3anoansiHckuin 6ut ato SPIEN ecnu ero noctasutb B 1, T y Tebsi TOXXe MrHOBEHHO
OTBanMBaeTCs BO3MOXHOCTb NPOoLMBATL MO NPOCTOMY MYTU U ONATb ByAeT HYXXeH napannesibHbIN
nporpammaTop. Bnpoyem, ycnokamBaeT To, YTO cOpocutb ero yepes SPI HEBO3MOXHO, NO KpanHen mepe
B HoBbIX AVR (B cTapbix, B AT90S*** Bb1510 MOXHO)

WDTON oTBeyaeT 3a Cobaunin Tanmep, oH xe Watch Dog. OToT Tanmep nepesarpyxaeT npoueccop
€Cnun ero nepmoanyeckun He cbpacbiBaTb — npodunaktmka 3asmcannin. Ecnn WDTON noctasutb B 0, TO
cobaky Henb3sa OyaeT BbIKNYUTL BOOOLLE.

BODLEVEL n BODEN — aT0 peXum KOHTpon4A 3a HanpskeHnem. [1eno B ToM, 4To npu onpeaesieHHOM
nopore HanpsPKeHUs1, HXKe KPUTUYECKOro YPOBHS, KOHTPOSSIEP MOXET HayaTb CUIbHO MMIOYNTD.
Camonpon3BonbHO MOXET 3anopTavnTtb, Hanpumep, EEPROM mnu ewe 4Tt0 oTKOCKTL. Hy, a Thl Kak
aymari, He nokopmu Tebs ¢ napy Hegenb — TOXe MMIYUTb HaYHeLb ;)

Tak BOT, ons peleHns aton npodbnembl ecTb Y AVR BCTPOEHHbIN cynepBunsop nutaHus. OH crneauT,
4yTObbl Hanpyra Obifia He HUXKe afekBaTHOro YpoBHSA. W ecnu Hanpyrn He xBaTaeT, TO NPOCTO NPWXUMaeT
RESET v He gaeT KOHTponnepy crapToBatb. BoT 9T ABa dysa u pynat aton uden. BODEN BknovaerT,
a BODLEVEL nosBonseT BbibpaTb KpUTUHECKUI YPOBEHb, OAUH U3 ABYX. Kakne? He 6yay packpbiBaTb,
nocmoTpu B gatawute (pasgen System Control and Reset).

JTAGEN — Bkntountb JTAG. Mo ymonyaHuio aktneHa. T.e. JTAG BkntoyeH. U3-3a atoro y MEGA16 (a
Takke 32 n npouunx, rae ectb JTAG) Henb3a ncnonb3oBaTh BbiBoAa nopta C, oteevatowme 3a JTAG. Ho
3aT0 MOXHO noakntodaTtb JTAG oTnagyuk u ¢ ero NOMOLLbLIO N1Ie3Th KOHTPOMEpPY B MO3ru.

EESAVE — 3awuta EEPROM ot ctupanusa. Ecnn aTy WTyKy BKNOYMTb, TO Npu nonHom cbpoce MK He
oynet ctepTa 3oHa EEPROM. MNonesHo, Hanpumep, ecnn B EEPROM 3anuceiBatoTcs kakue-nmbo
LUeHHble AaHHble No xoay paboThbl.

BOOTRST — nepeHoC CTapTOBOro BekTopa B obnactb 6ytnoagepa. Ecnu ata ranodka skntoveHa, 1o MK
ctaptyeT He ¢ agpeca 00000, a c agpeca byTcekTopa 1 BHavane BbinonHaeT 6ytnoagep. MNogpobHen
npo 370 6bINO HanMcaHo B CTaTbe NPO NPOLUMBKY Yepes fioagep.

BOOTSZ0..1 — rpynna 6utoB onpegenstowiasa pasamep 6yt cektopa. lNogpobHen cmoTpu B gaTalumTe.
OT KOHTpONNEpa K KOHTPOMNMEPY OHWN OTNNYAIOTCS.



Lock Bits

9710, COBCTBEHHO, M K ddy3aM TO OTHOLLEHMUS HE NMeeT. OTO BnTbI 3aLmThbl. YCTaHOBKa 3TUX GBUTOB
3anpewyaet YyTeHue u3 kpuctanna. Jlnbo cdpnewa, nnéo EENPOMA, nnbo u Toro n apyroro cpasy. HyxHo,
TOJNbKO €CIn Thbl NPOAAELLb CBOU YCTPONCTBA. YTOObI 3Nble KOHKYPEHTbI HEe CAUIM MPOLLMBKY U HE
3akasanu B kntae 6onee 9000 knNnoHOB TBOEro AeBaica, octaBuB Tebss 6e3 wraHoB. OnacHOCTM He
npeacrtaBnAT. Ecnv Tol 3abnokupyeLlb UMM KpUCTans, TO BbINOSIHU NOSTHOE CTUPaHME U HET

npo6nemsi.

XapakTepHom 0COBEHHOCTBLIO YCTAaHOBMEHHbIX JTOK BUTOB SIBNSIETCA CYMTbIBAaeMasi NpoLUMBKa — B HEN
GanTtbl nayT no nopsiaky. T.e. 00,01, 02, 03, 04... FF, 00... Bugen Takyto cpaHb? 3HaunT He cyabba Tebe
crnepeTb NPOLINBKY — 3aluLLEeHa =)

TexHuka 6e3onacHocTn

W rnasHoe npaswuro npu pabote ¢ FUSE 6utamn — BHUMAHUE, BHUMAHWUE v ELLE PA3
BHMMAHWE! He BbicTaBnanTte Hukoraa FUSE He cBepuBLUMCE C JaTallMTOM, JaXe eCriv CpUcoBbIBaeTe
NX N3 NPOBEPEHHOIO UCTOYHUKA.

Mano nv B kakol HoTauuK ykasarn ux aBTop, B NPSIMOI NN MHBEPCHOW. Tak YTO eCcrin NOBTOPSIETE KaKyo-
nMB0 KOHCTPYKUMIO, TO Nepea TeM Kak CTaBUTb (dy3bl, NPOBEPbLTE TO NN Bbl BOObLLE cTaBuTe!

Ob6sas3aTenbHO pa3dbepntech YTO O3HAYaAET ranoydka B NpOLLMBaOLLEN NpOorpamMMe.
Honb nnu eanunuy. BknioyeHo unu BelkntoveHo! CtangapTa HeT!

Ecnun doy3 BuThl 3agatoTca AByMs YMcnaMmm — cTapLumMi 1 Mnagwmnin 6uTsl, TO BbICTABSOTCA OHU Kak B
pgatawuTte. [goe 0 3TO BKIHOYEHO.



