Yto Takoe Fuse u Lock outn1?

Crnoo "Fuse" (Dbr03) ¢ aHIIHIICKOTO MEPEBOIUTCS KakK "'peoxpaHuTens”, a cioso "Lock" -
onokupoBka. Fuse u Lock 6utsl B AVR MUKPOKOHTpOJIIEpE MOYKHO TIPEACTaBUTH ce0e Kak
BHYTPUMHKPOCXEMHBIE MEPEKITI0UaTeNIH, KOTOPHIE B OTHOM COCTOSIHUM KOHTAKTOB JaloT 1, a B

IIPOTUBOIIOJIOKHOM - 0.

3nech TakKe HeIIoxo paboTaeTt accoruanus co ciioBoM "Fuse" (maBkuil npenoxpaHUTENb): €ClIu
HUTH TUIABKOTO MPEIOXPAHUTENS 11eJ1a, TO 3TO - 1 (TOK TeueT), a eciii oHa neperopena (BooOpa3um
YTO MBI €€ MPOTrPaMMHO COXKIJIN, yCTaHOBHIH (Pbi03) - 0 (TOK HE TeyerT).
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Puc. 1. Uto Takoe ¢rro3sl (fuses), mpumep KOAUPOBAHUS C TUIABKUMH TPEIOXPAHUTEIISIMH.

Baxxno nomuuTh uTO 11 AVR MUKPOKOHTPOIIEPOB BCE (DFO3BI M OUTHI OJIOKUPOBKU UMEIOT
CJIEAYIOIINE 3HAUCHUS:

* 1 - He ycTaHOBIIEH (HE 3aPOTrPaMMHUPOBaH);
* 0 - ycraHOBIIEeH (3apOrpaMMHUPOBaH).

Haunnas pa6orars ¢ AVR MK MHOrne He MOTYT MOHSTH 3a4eM ObUIO JIOMaTh MPUHSTHIE U BIIOJTHE
JIOTMYHBIE HOPMBI UTO 1=ycTaHoBjeH, a 0=He yctaHoBneH. Ho ecnu ncxoauts u3 Ha3Banus "fuse”,
C MOHMMaHHUEM Kak paboTaeT NpeoXpaHuTesb, TO BCE CTAHOBUTCS 3aKOHOMEPHO U BIIOJTHE
JIOTUYHO!

WTak, cOpOIIEHHBIH B HOJIb OUT SIBIISICTCS aKTUBHBIM (YCTaHOBJICHHBIM). UTOOBI B Oyay1iieM He
3a0BIBaTh 3Ty 0COOEHHOCTh, JOCTATOYHO BCIIOMHHUTD IPUMED C TUIABKUMU MPEIOXPAHUTEIISIMH,
KOTOPBI OBLIT PUBEJICH BBIIIIE.

J17is1 uero Hy)KHbI OMTHI KOH(PUTypaLuu U 0JIOKMPOBKH

B AVR mukpoxontpomiepax Fuse u Lock Outsl comepskarcs B CieliMaibHO OTBEIEHHOM sl 3TOTO
obmactu mamsaTu. [Ipu momornu Fuse-0MTOB MBI MOKEM YCTAHOBUTH PA3IUYHBIC PEKUMBI PaOOTHI
MHUKPOKOHTPOJIIEPA, €T0 MUHOB, 3a/1aTh UICTOYHUK TAaKTOBOTO CUTHAJa U €ro apaMeTphl,
npeBpaTUTh BHIBOJ "Reset" B 0OBIYHBIN OPT BBOAA-BBIBO/IA, & TAKIKE MHOTOE JPYTOE.

HCKOTOpLIe Ha3BaHUA U OITMCaHHA 9aCTO UCIIOJIb3yEMbIX Fuse-0OuToB:

* RSTDSBL (ReSeT DiSaBLe) - "3anperuts pecer", npeBpaiaet nuH uist copoca MK B
OOBIUHBIN MOPT BBO/IA/BHIBO/IA;



* CKSELDJ..3 (ClocK SELect) - ueTbipe 6uTa 1j1s1 yCTAaHOBKU ITApaMETPOB U HCTOYHHKA
taktoBoro curtana MK (BHewmHu#t kBapii, BHyTpeHHuid RC-reneparop, nenurenb 4acTOThl U
T.IL);

* CKDIVS8 (ClocK DIVision 8) - ecii 3TOT OUT YCTAaHOBJICH TO TAKTOBAsl 4aCTOTa OT
BHyTpeHHero RC-reneparopa OyaeT nenurbes Ha §;

* CKOPT (ClocK OPTimization) - 3agaet pa3mMax curHajia (aMIIUTYAy) ¢ BEIXOIHOTO
TAKTOBOT'O T'€HEpaToOpa, ONTUMU3ALINS TOTPEOIAEMOro ToKa, BIUIET Ha
IIOMEX0YCTOMYHBOCTb;

e SUTO..1 (Start Up Time) - ycTaHOBKa BpEMEHHOM 3aIep»KKH 3aITyCcKa IporpaMMbl IOcje
noJiayy MUTaHus Wi nepesamnycka MK;

* SPIEN (Serial Programming Interface ENable) - pa3pemenue/3anperenue
nporpammupoBanust MK depes nocienoBaTenbHbIi IporpaMMHBIN HHTEpdeETic;

* JTAGEN (JTAG ENable) - pa3pemaet/3anpemaet ucnonb3oBanue JTAG unrepdeiica;

* EESAVE (EEprom SAVE) - eciu 3TOT OUT yCTaHOBIIEH, TO COAEPKUMOE
SHEPrOHE3aBUCUMON MaMATH OyAeT COXPaHEHO MOCIIe CTUPAHUS KpUcTasia (OMnuus -€ B
AVRDude);

* WDTON (Watch Dog Timer ON) - oTKJIFoOu€HH€ TPOTPAMMHOTO YIIPABIEHUS CTOPOKEBHIM
TaiiMepoM, 3aIyck TaiiMepa aBTOMaTHYeCKU Npu nojade nutanus Ha MK;

* BODEN (Brown-Out Detection ENabled), BODLEVEL (Brown-Out Detection LEVEL) -
OUTBI JUIs BKIIFOUEHHSI 1 HACTPOMKN MOHUTOPUHIA 32 HanpspkeHueM nutanus MK;

* BOOTRST (BOOT ReSeT) - BoinonHATh 3amyck yepes 3arpy3uuk (Boot Loader),
MUKPOKOHTPOJIIEp HAUHET BHITIOJIHEHHE MporpaMMebl He ¢ ajgpeca 0x0000 (o ymomdaHuio),
a c aJpeca IJe pacroioKeH 3arpy3uukK.

Baxxno 3ametuTh uTo npu yctaHoBke (ppro3a RSTDSBL TepsieTcst BO3MOXXHOCTB IEPETPOITUBKH
MK uepe3s ISP-untepdeiic. Tem He MeHee, € HCTIOJIB30BAaHUEM BbICOKOBOJIBTHOTO (+12B)
napajuIeIbHOTO MPOrpaMMaTopa MnepenpoIrBKa BCe e BO3MOXKHA.

buthl GI0KHPOBKYU MO3BOJISIOT YCTAHOBUTH PEXKHUMBI I0CTYTIA (3aIUCh/YTEHNE) K BHYTPEHHEHN
Flash-mamsitu w/mnmn EEPROM, npudem HanpaBieHue OCTyIIa MOKHO OTPAaHUYUTh KaK H3HYTPH
MUKPOKOHTPOJIIIEpA, TaK U CHapYyXH (IpH ucnonb3oBanuu ISP-untepdeiica). laHHast BO3SMOXXHOCTh
MOXeT OBITh MOJI€3HA VIS 3alUThl OT KOIUPOBAHUSA/U3MEHEHHS Balllel IPOTrPaMMBI, a TAKXkKe

XpaHAIIHUXCA B 3H€pFOH€33BI/ICI/IMOﬁ IIaMATH JaHHBIX.

CTpyKkTypa KOH(MUTrypardoHHOro U 0;I0KUPOBOUYHOr0 OaiiTa

®p10356I ((HBpIO3-OMTHI) comepKarcs B Tpex OaiTax:

* Fuse Low Byte - mmanmmuii 6aiiT;
* Fuse High Byte - crapmmii 6aiT;
* Fuse Extended Byte - 6aiiT ¢ onuusiMu paclIupeHHbIX QYHKIHIA.

broxupoBounsie 6uThl (Lock Bits) MUKpOKOHTpOILIEpa PacOI0KEHBI B OTACIIEHOM
ONMOKMPOBOYHOM Oaiite. He peiko MOKHO CIBIIIIATH YTO UX OTHOCAT K (PbEO3aM, HO 3TO HE TaK, HE
CTOMT ITyTaTh, TEM 00JIEE YTO HA3BaHbI OHU TaK YTOOBI MOYKHO OBLJIO MX YETKO PA3JIN4aTh.
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VY xax10i MoeT MUKPOKOHTPOJIIEpA CBOM HA0OpP TOCTYIHBIX K H3MEHEHUIO (DbIO30B U
OJIOKMPOBOYHBIX OUTOB, TO3TOMY YTOOBI O0JIee AETAbHO 03HAKOMUTBLCS CO CTPYKTYpOil 0aliTOB
coziepKalMx 3T OUTB B MHTEpecyomeM Bac MK, Hy)KHO 00paTUTbCs K 0pHUIIMAIbHOM
JIOKYMEHTAIUH (JaTaluTy).

Hwuxe npuBenen npumep crpykrypbl Fuse-0aiiToB ajst Mukpokontposiepa ATTiny13. B
NepBOM CTPOKE UET HoMep OuTa, BO BTOPOU - Ha3BaHUE, a B TPEThEH - 3HAYEHHE 110 YMOTYAHHUIO.
[TomuMM yTO 3HaYeHne 0 = OUT yCTaHOBIIEH (3aIPOrpaMMHPOBaH).

Mnanmmii Fuse-6aiit (Fuse Low Byte):

7 6 5 4 3 2 1 0
SPIEN EESAVE WDTON CKDIV8 SUT1 SUT0 CKSEL1 CKSELO
0 1 1 0 1 0 1 0

Kak BuauMm, uarepdelic nocienosarenbHoro nporpammuposanus (SPI) no ymonuanuio pasperies,
4acTOTa BHYTPEHHEr0 TaKTOBOro reHeparopa nenutcs Ha 8 (CKDIVS), B kauecTBe UCTOUHUKA
TaKTOBOT'O CUTHaa ucnosb3yercs BHyTpeHHui RC-reneparop (CKSELO).

Crapmmuii Fuse-6aiit (Fuse High Byte):

7 6 5 4 3 2 1 0

- - - SELFPRGEN DWEN BODLEVEL1 BODLEVELO SRTDISBL
1 1 1 1 1 1 1 1
B nanHoM ¢p103-0aiiTe Bce OMTHI HEAKTUBHBI (HE 3alpOTPaMMHPOBAHBI).

Crpyktypa 61okupoBouHoro Oaiita (Lock Byte):

7 6 5 4 3 2 1 0

- - - - - - LB2 LBI
1 1 1 1 1 1 1 1
VYcranoska 6uta nox Homepom 0(LB1) B O(ycraHoBieH) 3anpeTuT NporpaMMUpOBaHUE BHYTPEHHEH
Flash u EEPROM nawmsartu. Ecnu enie 70nogHUTENBbHO yCTaHOBUTH OUT o HomepoM 1(LB1) To
9TO JOMOTHUTEIHLHO 3a0JI0KHPYeT BO3MOXKHOCTh CYMTHIBAaHUS JaHHBIX ¢ mamsith MK ATTiny13.

Jannyto nadopmaruio s jJerko noiayani, ckadas patamuT Ha AT Tiny13 B ¢dopmare PDF, mst atoro
JIOCTaTOYHO BBITIOJIHUTH MTOMCK B IOMCKOBOM cucteme Google miun apyroii no 3anpocy "ATTiny13
datasheet download".

OTKpBIB JOKYMEHT HilieM pasnen "Memory Programming". Kak npasuno PDF-¢aiin ¢ garammrom
Ha MUKpOKOHTpoJuiep 3anumeT ot 1 1o 10MB. JlokymenTsl ot ATMEL x0opo1io cTpyKTypupOBaHbI,
CoJiepKaT XOPOIIy0 BHYTPEHHIOI HABUTALIMIO CO CChUIKAMM U COJIEPKAHUEM, OUEHb YII0OHO
UCKaTh HY>KHYI0 HH(OpMAIHIO.

Pa6ora c ¢bro3amu u Lock-0uTamu

BBIMOTHAT yCTaHOBKY (DbEO3-OMTOB M OMTOB OJIOKHPOBKH HYKHO OYCHB M OY€HBb aKKypaTHO, C
YBEPEHHBIM TIOHUMAHHUEM TOTO YTO U JJIS 4ero BeImoHseTcs! HeBHUMATEIbHOCTD U JIEHD B
M3Y4YCHUH JTOKYMEHTAIIUU MOXKET CTaTh MPUUYMHON HEpaboTOCIIOCOOHOCTH UCTONIb3yeMoro AVR
MUKPOKOHTPOJLIEPA.



Camas Ge3omacHasi cTparerus npy 3anucu (bpr30B U OJIOKHPOBOYHBIX OUTOB:

1. YUuraem 3HaueHue HY»KHOTO Oaiita n3 MK
2. YcraHaBIMBaeM B MOJTYYCHHOM OaliTe Hy)KHBIE OUTHI
3. 3anuceiBaeM pe3ynsTUpyromuii 6ait B MK

[Touemy nuMeHHO Tak, a He cpa3dy 3anuch B MK? - motomy uTo mpecineays HEKOTOPYIO Ielb ¢
YCTaHOBKOH OIHOTO OWTa, MO)KHO HapyIIUTh COCTOSIHUE IPYTHX OUTOB, YTO MOXKET MOBJIEYb 32
co0oii, k mpumepy nepekiodeHne MK Ha HCTOYHUK TaKTOBOTO CHTHAJA, KOTOPBIA HE
IIPETYCMOTPEH U MUKPOKOHTPOJUIEP IPOCTO HE 3aITyCTUTCS.

BaxHo moMHUTH 4TO B cilyuyae BeIoiHeHus oneparuu ctupanus (onmus "-e" B AVRDUDE) Bce
Fuse u Lock 6uTsl OymyT BOCCTaHOBJIEHBI 110 YMOJYAaHUIO, a 3anucanHas Bo Flash-mamsts
[porpaMma yHUYTOXKEHA.

IIpumep ycranoBkH Fuses c ucnonb3oBanriemM AVRDude

K nmpumepy, Ham Hy)HO yoparh ¢rro3 CKDIVS8 B miamiiem 6aiite 4ToObI MUKPOKOHTPOJIIIED
ATTlIny13 nauan paborars Ha yacrore 8MI'1 BMmecTo IMTI'I.

[TopoOyeM BBINOIHUTH YTeHHE OaiiTa ¢ (hpro3aMu, U3MEHUM OJIMH OUT (YCTaHOBUM (bI03), a
notoM BeImoTHUM 3arnuchk B MK npu momomu AVRDude Ha npumepe manbima ATTiny13. Ecin
BO3HHMKHYT BOIIPOCHI MpU paboTe C AyIKOH - untaeM aokymeHTarmio mo AVRDude.

Wtak, yntaeM JOKyMEHTAIMIO TI0 MUKPOKOHTPOJIJIEPY U MOJIKIIOYAEM €ro K IporpaMmmaropy.

Puc. 2. Mukpokontpomiep AT Tiny13 noakitouen k mporpammaropy USB ISP.

[To ymomyanuto. npu 3ammycke AVRDude BEIBOAMT Ha 9KpaH 3HaUEHUsI BCeX Tpex OalToB C
¢rrozamu, qoctaTtouHo MoAKIIOYHTh MK K mporpaMmmaropy U BBITIOTHUTH KOMaHIY C HY>KHBIMU
HacTpoiikamu (B anHoM ciydae MK - ATTiny13, nporpammarop - USB ISP):
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avrdude -p t13 -c usbasp

Bash

BrIBOI KOMaH/LL:

avrdude: warning: cannot set sck period. please check for usbasp firmware
update.
avrdude: AVR device initialized and ready to accept instructions

Reading | ######HHARHHARHHARHHARHHARHHARHHARHHARHHARHHARHHAR | 100% 0.00s

avrdude: Device sighature = 0x1e9007
avrdude: safemode: Fuses OK (E:FF, H:FF, L:6A)
avrdude done. Thank you.

None

Kak Bunum, 3nauenue pacumpenHoro Fuse-6aiita (E) - FF (0xFF), crapmero (H) - FF, mnanmero
(L) - 6A (0x6A).

Taxoke 3HaUeHHE TH000T0 U3 (BI03-0aHTOB MOKHO CUMTATh U COXPAaHUTH B (aiin. K mpumepy,
3anuIeM 3HaueHne Miaamero (Gppro3-0aiita B (aitn "lfuse.txt" u BeIBeZEM €ro COACPKUMOE Ha
9KpaH:

avrdude -p t13 -c usbasp -U 1lfuse:r:1fuse.txt:h
cat 1lfuse.txt

Bash

3HavyeHune Miaamiero 0aiTa ¢ gpprozamu ceituac - 0X6A, 4T0 B IBOUYHOM MPEACTABICHUH PABHO
01101010 - umeHHO TO, YTO S MPUBOAMI B CTPYKTYpe Muamiero ¢pro3-6aita st AT Tiny13 mo
YMOJTYaHUIO.

Tenepb HaMm HykHO U3MeHUTH 3HaYeHHe outa CKDIVE B Gaiite 01101010 Ha 1 (cOpocuTts ero),
nonydyaeM asonvHoe ynciao 01111010, kotopoe paBHO 0X7A. PaHbIe 51 y’ke ONUCHIBAI KaK
paborarh ¢ OUTaMU, a TaKKe KaK y100HO ePEBOIUTh YUCIA U3 OTHOW CUCTEMbI CUUCIICHUS B

APYIYIO.

3anuchiBaeM HOBOE 3HaYeHHE B 0aiiTa ¢ ppro3aMu B MUKPOKOHTPOJILIEP:

avrdude -p t13 -c usbasp -U 1lfuse:w:0x7a:m

Bash

3unavyenue napamerpa "-U" - "lfuse:w:0x7a:m" 03Ha4aeT YTO BBHINOJIHSAEM ONEPALUIO C MAMSTHIO (-
U), a UMEHHO ¢ MJIaIIITM O0aliTOM KOTOPBIH coepKUT Gnio3bl (1fuse), OymeM 3amuceiBaTh (:w)
3HadeHue "0x7a", ykazaB ero npsiMo B KOMaHIHOM CTPOYKE (:m).

PCSYJ'II)TaT BBIIIOJIHEHUS KOMaH/bI:

avrdude: warning: cannot set sck period. please check for usbasp firmware
update.
avrdude: AVR device initialized and ready to accept instructions

Reading | #######HHHHHBHHHHHHHBRHHHHHHHTHHHHHH ST | 100% 0.00s
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avrdude: Device sighature = 0x1e9007
avrdude: reading input file "Ox7a"
avrdude: writing 1lfuse (1 bytes):

Writing | ###HHHBHHHBHHERSHBRSHBRGHBREHBRHH ARG H AR HE | 100% 0.01s
avrdude: 1 bytes of 1lfuse written

avrdude: verifying 1lfuse memory against 0Ox7a:

avrdude: load data 1fuse data from input file 0Ox7a:

avrdude: input file Ox7a contains 1 bytes

avrdude: reading on-chip 1lfuse data:

Reading | #####BH#HHAHFHHBHHBHHHHASHHHBHHBH RS HAS SRS H#G#EHE | 100% 0.00S

avrdude: verifying ...
avrdude: 1 bytes of 1lfuse verified

avrdude: safemode: Fuses OK (E:FF, H:FF, L:7A)
avrdude done. Thank you.

None

Kak Buznnm, Bce ynauno 3anucainocs 1 npountanocs - "Fuses OK (E:FF, H:FF, L:7A)"! Teneps
MHUKPOKOHTPOJUIEP IOJbKEH paborars Ha yactoTe SMI 1.

IIpumep yctanoBkM Lock Bits ¢ ucnons3oBanuem AVRDude

s yeTaHOBKM OMTOB 0JIOKMPOBKH B MUKPOKOHTPOJUIEPE UCIIOIB3YEM Ty KE CaMyI0 CTPaTerulo.
CuntbiBaeM Tekyliee 3HaueHue Oaiita ¢ ouramu 61okupoBku (Lock Bits) B daiin lock.txt:

avrdude -p t13 -c usbasp -U lock:r:lock.txt:h
cat lock.txt

Bash

Pesynbrar paboThl KOMaH[!

avrdude: warning: cannot set sck period. please check for usbasp firmware
update.

avrdude: AVR device initialized and ready to accept instructions

Reading | ###H#H#HAHBHHAHHHHBHHBHBHHAHHHHBHHBH B HAS R HE#4HE | 100% 0.00s

avrdude: Device signature = 0x1e9007
avrdude: reading lock memory:

Reading | ###H#HBHHHHAHHBHBHHBHIHHBHTRHHBHHBHBHHBH R HABHE | 100% 0.00s
avrdude: writing output file "lock.txt"

avrdude: safemode: Fuses OK (E:FF, H:FF, L:7A)

avrdude done. Thank you.

Ox3f

None

Tekymee 3Hauenue Oaiita ¢ Lock Bits - 0x3F, uto B aBonunom npexacrasiennu pasHo 00111111. B
naramute Ha ATTiny13 ykazaHo 4ToO /Ui M3MEHEHUsl 3HaYUMBbI TONbKO /1Ba 6uta - 00111111.



YcranoBUB 3TH OUTHI B 0 MBI UX aKTHBHUPYEM, YeM 3a0JIOKUPYEM BO3MOXKHOCT IPOIpaMMHUPOBAHUS
u ureHus BHyTpeHHell Flash + EEPROM. B pesynbrare Ham 0aifiT OyaeT BbIIAIETh BOT TaK -
00111100, a B mectHaanarepuyHoM rnpeacraBienun - 0x3C.

st 3anmucu Lock-6aiiTa HYy)KHO BBITIOTHUTE CIIEIYIONTYO0 KOMAaHTY:

avrdude -p t13 -c usbasp -U lock:w:0x3c:m

Bash

BynbTe mpenensHO BHUMATEIIBHBI C 3TOW KOMaH 101, TIOCKOJIbKY n3MeHeHue Lock-0uToB moxer
MIOBJICYH 32 COO00 HEOOpATUMBIE MOCIEICTBU!

Boino/iHsieM pacueT OUTOB B 0aiiTe BpYUHYIO

Pacuer 3HaueHus OaiiTa ¢ yCTaHOBJICHHBIMU HYKHBIMH B HeM Outamu At AVR MUKpOKOHTposuiepa
MOYKHO BBITIOJHSTB B PA3JIMUHBIX OHJIAH-KAJBKYJIATOpaX, CChUIKA Ha OUH U3 TaKUX MPHUBEICHA B

KOHIIC CTaTbH.

Tem He MeHee, BaXKHO YMETb BBIIIOJIHUTH TaKHE pacueTsl "Bpy4HYI0'", TO €CTh U3yYHB
JOKYMEHTAIMIO 10 MUKPOKOHTPOJIIEPY CaMOMY COCTAaBHUTh HY)KHYIO OCJIE0BATEIbHOCTh OUT U
MIEPEBECTH COCTOSIINIA U3 HUX OalT B ABon4HbBIN (Binary) unm mectaaanarepuunsiii (HEX) Bu.

JlomyCTHM 4YTO U3y4UB CTPYKTYPY (Bbi030B MukpokoHTpoiiepa ATTiny13 HaM HY»KHO B MJIaJIlIeM

Fuse-06aiiTe BBITIOMHHUTD CIEIYIOIICE:

* Copocurs 6ut 4 (CKDIV8) - ycTBHOBHTS B 1;
* AxtuBuposats 6uT 6 (EESAVE) - ycranosuts B 0.

Wtak, y Hac €CTh HOBEHbKHI MUKPOKOHTPOJIEP U 3HaueHHe Miaauero Fuse-0aiita mo ymoa4aHuio
- Ox6a (aro uncno B HEX-dopmare Mbl y3Hanmu cuutas 3HaueHue Oaiita mpu nomon AVRDude, a
TaK)Xe U3 JOKYMEHTALIUN).

Tenepb HaM HY’KHO €10 IEPEBCCTU B ABOMYHOC MPEACTABICHUC, 3TO MOXKHO CACIATh UCITIOJIb3Ys
CHGHH&HHSHpOBaHHLIﬁ MaTeMaTHU4ieCKUM KaJIbKYJIATOP, @ MOKHO IMTPOCTO Pa3ACINTh 3HAUYCHHEC Ha

JABC€ 4aCTH U BOCIIOJIb30BATHCA TaOJUYKOM YTO HIKE.

Binary 0000 0001 0010 0011 0100 0101 0110 0111 1000 1001
HEX O 1 2 3 4 5 6 7 8 9
Binary 1010 1011 1100 1101 1110 1111

HEX A B C D E F
Paznensiem 3nauenue "6A" (0x6a) Ha aBe yactu - "6" u "A", uiieM B TaOIMYKE COOTBETCTBYIOIINE

ounapusie npenctanienus - 0110 (6) u 1010 (A). 3nauenue 0x6a B JBOMYHOM CUCTEME CUUCIICHUS -
01101010.

Teneps yctaHoBuM 4-it 6ut B 1, a 6-i1 6ur - B 0: 00111010

Paznensem nomyuyennoe OunapHoe npezacrasienue 00111010 na nBe paBubie wactu: 0011 u 1010.
Konseptupyem 3t uactu B HEX, ucnons3ys tabnuuky Boime: 0011 =3, 1010 = A.
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CoenunsieM nonydeHHbie UGPHI B mecTHaauarepuaaom gopmare: 0011 1010 = 3A. Tlomygaercs,
Jutst Toro 4yTo6sl copocuth Pnio3 4(CKDIVE) = 1, a Taxxke aktuBuposars ¢rio3 6 (EESAVE) = 0
HYKHO 3aIicaTh B MIamui ¢ppro3-6aiT 3Hadenue "0x3a" (0x - 3HaUUT 4TO 3HAYCHHE
npencrasieno B HEX-dopmare).

3aK/IIOUeHHe

B neiictBurensHoCcTH, pabota ¢ Fuses B AVR-MUKpPOKOHTpOIUIEpE - 3TO 04EHB MPOCTO. [ TaBHOE
371€Ch HE CIIEUINTh U HE JICHUTHCS CBEPSITHCS ¢ OPUIMAIBHON ToKyMeHTanueil. Bero pytuny no
3aIlMCH U CYUTHIBAaHUM 3HAUEHHH OepeT Ha ceOs "mBeiapckuii Hox u3 mupa AVR" 1o nmenu
AVRDude, Ham JH1Ib OCTAeTCS TOIBKO MPABHIIBLHO BBIOIHUTD PacuyeT Hy>KHOTO Oaiita ¢ (ppro3amu.

VYna4yHoro U pe3ynbTaTUBHOIO IPOrpaMMHUpPOBaHUs !
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