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1.1. NoaroToBkKa K 3arpy3ke MO yrunuton AVRProg

YBaxxaeMblIif TOKynaTeib!

HayuHo-uccienoBaTensckas 7a0opaTopHsi aBTOMATH3alUHM IPOSKTHPOBAHUS
(HIJT AIT) 6maromaput Bac 3a MOKyIIKy ¥ POCHT cOOOIIATh HaM CBOM IIOJKE-
JaHWSA [0 YITYYIIEHHIO STOTO PYKOBOJCTBA MJIM OIMCAHHOW B HEM IIPOIYKLHH.
Bamy nmoskesnaHus MOXKHO HANpaBIISATh 0 MOYTOBOMY WJIM SJIEKTPOHHOMY aj-
pecy, a TakKe coo0LaTh Mo Tenedony:

HUIJI AIl, yn. Bup>xeBoii ciyck, 8, Taranpor, 347900,
Ten.: (8634) 477-040, 477-040,

e-mail: info@rlda.ru « http://www.rlda.ru.

Br1 Moxere Taxoke NOJYYUTh KOHCYJIbTAlMU IO IMPHUMCHCHUIO Hamei npoaAyK-
U, BOCIIOJIb30BABIINCH YKA3dHHBIMHU BbIIIC KOOPpAWNHATAMU.

[NoxanyiicTa, BHUMATEIFHO W3yYHTE HACTOSINEE PYKOBOJCTBO. JTO MO3BOJIUT
BaM B KpaTyaWIIMi CPOK M HAWIYYIINM 0Opa3oM HCIOJIB30BaTh IPHOOPETEH-
HOE M3JIeTIHE.

HUJT AII ocrapisieT 3a co00i MpaBo M3MEHSATh JaHHOE PYKOBOJICTBO M MOAH(U-
IPOBATh U3/ens 63 yBeAOMIICHHS TIOKyIIaTeNei.

[pencraBnennyio 3/1ech HHPOPMAIMIO MBI CTAPAIHCh CAENaTh MAKCHMAIBHO TOC-
TOBepHOH U TouHOU, omHako HUJI AIl He HeceT kakoH-THOO OTBETCTBEHHOCTH 32
pe3ynbTaT €e MCIOIb30BAHHSA, MOCKOIBKY HEBO3MOXKHO TapaHTHPOBATh, UTO JaH-
HOE W3/IeNIie MPUTOTHO IS BCEX Lieliel, B KOTOPBIX OHO TNPUMEHSETCS TOKyIaTe-
JIeM.

[TporpammHoOe obecriedeHre, NOCTaBIsIeMOe B KOMIUIEKTE ¢ MPUOOPOM, MpoaaeTcs
6e3 1opaboTKU A HYX]J KOHKPETHOTO MOKYIaTelst U B TOM BHJIE, B KOTOPOM OHO
CYIIECTBYET Ha JIaTy HPOJaXU.

ABTOpCcKHME TmpaBa Ha mporpamMmHoe obecmeuenue, I[IJIK, ToBapHbI 3HAaK
"RealLab!" u Hacrosiee pykoBoacTBo npuHaexar HAJT ATl
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BBepeHue

B xontpomiepsr cepunt MC mporpamma MoxeT OBITH 3arpy’keHa TpeMsl pa3HbI-
MH CIIOCO0aMH, IEPEUHUCIICHHBIMU HIDKE.

Cnoco6 1. C nomomsto BcrpoeHHoro B koHTposutep (IIJIK) 3arpysunka
yepe3 uHrepdeiic RS-485, ucnomnp3ys cBOOOJHO pacnpocTpaHsIeMylo yTH-
muty AVRProg.

Ipeumywecmea:

®  BO3MOXKHOCTH YIAJICHHOTO MPOIPaMMHPOBAHHS KOHTPOJLIEpa
HETIOCPEICTBEHHO Ha 00BeKTe 1Mo uHTepdeiicy RS-485;

e  OTCyTCTBHE HEOOXOAMMOCTH B pazbopke xopmyca [TJIK.
Heoocmamxu.

e  HEOOXOJMMOCTh BBIKJIIOUEHHS ITMTaHUS KOHTpOJUIEpa M OT-
KIIIOYeHHs BbIBOZA «INit» KaxIplid pa3 MexIay dTamaMu mpo-
rpaMMHPOBaHUS U poBepku mporpammsl [1JIK;

e  HE0OXOJMMOCTh KOHTPOJS 32 OTCYTCTBHEM JIaHHBIX HA JIMHUH
RS-485 ot npyrux ycTpoHCTB B MOMEHT IIPOTPaMMHPOBaHUS,

e  0oJBIIOE KOJMYECTBO MaHUMYIALMHA B Tpoliecce IporpaMMH-
pOBaHHSI.

Cnoco6 2. C nomorisio BHyTprucxemMHoro SPI mporpammaropa.

Hpeumywecmesa:

e  0oJbIION BHIOOP pa3iIMYHBIX BHYTpUCXeMHBIX SPl mporpam-
MaTopoB, MOJJIEP KUBAIOIIIX MHUKPOKOHTPOJIIEP
ATmegal2s;

®¢ MUHHMAJBbHOE YHCIIO MAaHUITYALUH B MPOLECCEe NMPOrpaMMHU-
poBaHuS.

Heoocmamxu:

®  OTCYTCTBHE BO3MOXKHOCTH YIAJICHHOTO IIPOTPAMMHUPOBAHNS;
®  HEOOXOJUMOCTh pa30oOpKH KOPIIyca;

®  HEeCTaHJapTHHIA pa3beM mnporpammupoBanus it SPI mpo-
rpaMMaTopoB.
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1.1. NoaroToBkKa K 3arpy3ke MO yrunuton AVRProg

Cnoco6 3. C momompio JTAG-smymsTopa.
lpeumywecmea:

®  BO3MOXKHOCTH IPOrPAMMHUPOBAHHS HETIOCPEACTBEHHO U3 Cpe-
161 pazpabotkn Atmel Studio.

e BO3MOKHOCTH IOIIArOBOH OTJAIKU IPOTPAaMMBI C ITOJKIIO-
geHHBIM K [1JIK obopynoBannem.

Heoocmamxu:
®  OTCYTCTBHE BO3MOXHOCTH YIAJICHHOTO IPOrPAMMHUPOBAHHS;

e  HEoOXOIUMOCTH Pa3dOpPKH KopIryca.

JlaHHO® PYKOBOJCTBO OIMCHIBACT BCE TPH CIIOCO0A 3arpy3KU MPOrPaMMHOTO
obecnieuenns (I10) B konTpouteps! cepun MC.

MC-12D4R40, MC-12D6R, MC-12D80O, MC-8D2S, MC-8D2R 5



1. 3arpy3ka MO ¢ nomowbI0 BCTPOEHHOro
3arpysuuka

1. 3arpy3ka NO ¢ nomMoLbIO BCTPOEHHOIro
3arpysuyuvka

1.1. NoaroToBka k 3arpy3ke MO yrunuton AVRProg

Jus 3arpysku [1O B maMATh KOHTpOJUIEpA ¢ MOMOIIBIO BCTPOSHHOTO 3arpy34H-

ka u yrwutel AVRProg HeoO0XoauMo HOIKIIOYUTH €r0 COTJIACHO CXeMe Ha
puc. 1.1.

Din11
Din10
Din9
Din8
Din7
Diné
Din5
Din4
Din3
Din2
Din1
Din0
Com-Din

Data2
GND2

Com-Dout
Data2+

Dout0

Doutl

Dout2

Dout3

RL1
R1.2
R2.1
R2.2
R3.1
R3.2
R4.1
R4.2
Init
Datal+
Datal-
+Vs
GND1

_ | USB/IRS-232 Mpeobpasosatens DF McTouHmK

MepcoHanbHbIN .
KOMTbIOTEP K nHTepdeliica Mutanua
RS-485 D- + 10..30B

Puc. 1.1. Cxema noakirouenust [1JIK st mporpaMMupoBaHus C TOMOLIBIO
BCTPOCHHOTO 3arpy34HKa

Bxoxg «INIT» nomken 0biTh coenuner ¢ xiemmon «GND1y» mo momauu mura-
HUS HA KOHTPOJUIEP.
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1.2. 3arpy3ka NO yrunuton AVRProg

Ecnu cxema coOpaHa mpaBUIIbHO, TO MPH MOJa4Ye MUTAHUS HA JIMIEBOW MaHEIH
KOHTPOJUIEPA BKIIFOUUTCS CBETOJMOl, CUTHAIIM3HUPYS O BXOJE B PEIKHUM 3arpys-
ypka. Eciii mocite mogauy NMHUTaHUS CBETOMMOM HE BKIIFOYMIICS, HEOOXOIMMO
MPOBEPUTh HAIMYKE TIUTAHUS HA KJIEMMax MOJAYJIsI, & TAK)Ke COSAMHEHUE BBIBO-
ma «INIT» ¢ BeiBomoM «GND1y.

1.2. 3arpyska MO yrunuton AVRProg

3arpyska [1O B KOHTpoOJUIEp OCYMIECTBISETCS C ITOMOIIBI0 CBOOOIAHO pacrpo-
crpansgeMoit yruiutbl AVRProg. Yrunuta AVRProg siBisieTcst caMOCTOATENb-
HBIM IIPOIPaMMHBIM MPOJYKTOM M HE TpeOyeT MHCTAIUIAHMH (I0CTaTOYHO IPO-
CTO CKOTIUPOBATh €€ Ha KOMIIBIOTED).

Ecnu ITJIK paGoTaeT B KauecTBE BEIOMOTO YCTPOWCTBA, TO MPH pacCMaTpuUBae-
MOM crocobe mporpammupoBanus mopT Datal jxemarenbHO HE HCIOIB30BATh
Ju1d oOMeHa ¢ BeIyLIIM YCTPOHCTBOM.

VYTunaura He TpeOyeT mpeaBapUTENbHBIX HACTPOEK. ENMHCTBEHHBIM YCIIOBHEM
JUISL €€ KOPPEKTHOTO (PyHKIMOHMPOBAHMS SBIIIETCS ITOAKIIOUYCHNE TPOrPaMMH-
pyemoro koHTpoiurepa Kk COM-TIopTy mepCcOHANIBHOTO KOMITBIOTEpa ¢ HOMEpa-
mu: COM1, COM2, COM3, COM4. Y6enutech, 9TO HCIOIB3yEMBIi Ipeodpa-
3oBaTenb nHTepQeiica RS-485 nactpoeH Ha oauH u3 3Tux COM mopros!

Ha puc. 1.2 npeacraeneno nzobpaxenue okHa yrunutel AVRProg. OkHo co-
JIEPXKUT CIICTYIOIIE 3JIEMEHTHI YIPABICHUS:

e kHomka «Browse...» - mpenHasHaueHa a1 BeIOOpa (aiiia i 3arpys-
ku. st paiinos FLASH namsitu (mamsiTe mporpaMmbl) UCIOIb3YeTCs
pacumpenue *.heX, s EEPROM namstu (mamsth JaHHBIX) UCIIOJb-
3yeTcst pacmupeHue *.eep.

e kHomKa «Exit...» - BeIxog u3 nmporpammel AVRProg.

e kHONKHM «Program» - B 3aBUCHMOCTH OT BHIOpaHHOW maHenu Oyzner
NpOrpaMMHpPOBaTh pasHble 00JacTH HamsaTH KoHtposuepa (FLASH
umn EEPROM).

e kHomka «Verify» - B 3aBHCHMOCTH OT BHIOPAHHOM TTAHEH TIPOM3BOIUT
CpaBHEHHE 3aIIMCaHHOW 00JACTH MaMSITH C HCXOJHBIM KOIOM.

e kHomka «Ready - B 3aBHCHMOCTH OT BBIOPAHHOM MTaHe I OyIeT CUNTHI-
BaTh JaHHBIE M3 00JIACTH TAMATH B BHIOPAHHBIN (aii.
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1. 3arpy3ka MO ¢ nomowbI0 BCTPOEHHOro
3arpysuuka

AVRprog Q@@

Hes file

TestdPP hes

Browse... Exit...

Flash

Werify | Bead |

EEPROM
Program | Werify | Fead |

Device

Advanced...

Puc. 1.2. Oxno yrumutet AVRProg

Ecmu mpu 3amycke YTHINTBI BMECTO OKHA, TPEACTABJIICHHOrO Ha puc. 1.2, mos-
BIJIOCH OKHO, IIpe/ICTaBICHHOE Ha puc. 1.3, HEOOXOIMMO TIPOBEPHTH:

e cxemy nogkmoueHus (cMm. puc. 1.1). IIpu npaBUIBHOM MOAKITIOYEHUH
CBETOJIMO/1 Ha JINIEBO MaHeNIN KOHTPOJUIepa JOIDKEH ObITh BKIIIOUEH;

e mHacrpoiiky Homepa COM mopra mis mpeobpasoBarens uHTEpderica
RS-485;

® OTCYTCTBHE 3allyIICHHBIX MPOrpaMM Ha MEPCOHAIBLHOM KOMIIBIOTEPE,
HCTIONB3YIOMHUX TOT ke camblii COM mopT.

® OTCYTCTBHE YyCTpOWCTB Ha nuHHH RS-485, cmocoOHBIX momemmarts pa-
00Te YTHIIHTEL.

AvrProg

] Mo supported board Found!
L] AYRprog wersion 1.40

Puc. 1.3. TIpenynpexaeHue 00 OTCYTCTBUH CBS3U C KOHTPOJUIEPOM
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1.2. 3arpy3ka NO yrunuton AVRProg

Jlyist mporpaMMUpOBaHUs KOHTPOJUIEPa HEOOXOIMMO BBITIOJTHHUTh EPEUHCIICH-
HbIE HIDKE JIEMCTBUSL.

1. BriGpars HeoOX0mUMBIH (aiin mamsaTu mporpamm (*.hex) ¢ momMouipo
KHOTIKH «Brows...».

2. Haxars kHONKY «Program...» ua mauenu «Flashy, mocie gero nosx-
JIAaTBCSI COOOIIEHNS 00 OKOHYaHUU TIPOTPaMMHUPOBAHUS.

3. BriOparh HeoOX0oanuMBIi (ailn maMsaTH TaHHBIX (*.€€p) ¢ ITOMOIIBI0
KHOTIKH «Brows...».

4. Haxatp kHONIKY «Program...» Ha manemu «EEPROM». ITocne storo
clleqyeT NOXKIAThCs COOOIEHUS 00 OKOHYaHHHU MPOrPaMMHPOBAHHUSL.

Jnst Toro, 4ToOBl NMPOBEPUTH PAabOTOCIOCOOHOCTH MPOTPaMMBI, HEOOXOIUMO
BBIKJIFOUUTh MUTAHHE KOHTPOJLIEPa, OTKIIOUYUTh BhIBOI «INity ot « GND1» (cm.
puc. 1.1) 1 MOBTOPHO BKJIIOYHTH IIUTAHHE.

MC-12D4R40, MC-12D6R, MC-12D80O, MC-8D2S, MC-8D2R 9



2. 3arpy3ka N0 ¢ nomowbo SPI nporpammaropa

2. 3arpy3ka MO c nomoubro SPI
nporpammaropa

2.1. NMoproToBkKa Kk 3arpy3ke MO

Jus 3arpy3ku I1O B mamare koHTpoiwiepa ¢ momomsio SPI mporpammaropa
HE00XOAMMO BCKPBITh KOPIYC, OTBHHTHUB JIBA BUHTA Ha 3aHEH KPBIIIKE, U IO~
KIIFOYHTH IIPOTPaMMAaTop COTIIACHO cxeme Ha puc. 2.1 u TadJ. 1.

Din1l
Din10
Din9
Din8
Din7
Din6
Din5
Din4
Din3
Din2
Dinl
Din0

Com-Din

Com-Dout
Data2+
Data2
GND2

Dout0 SP'
Doutt [1]2[3[4]5]6] nporpammaTop
Dout2
o USB/RS-232/LPT
Dout3
. . [MepcoHanbHbIN
alalalalalalalalc|d|2lela
FlE|8 2|88 Z|2 588|758 KoMnbloTEP
McTouHmnk
Mutanna
+ 10..30B

Puc. 2.1. Cxema moaxirouerust [TJIK 1yt mporpaMMHpOBaHuUs ¢ MOMOIIB0 SPI
porpaMmaropa

10 MC-12D4R40, MC-12D6R, MC-12D80, MC-8D2S, MC-8D2R



2.2. 3arpy3ka MO SPI nporpammaTopom

Tabn. 1. [{okaneska pazpema SPI nmporpammaropa

1

2 3

4

VCC

MOSI MISO

SCK

RST

GND

2.2. 3arpy3ka NO SPI nporpammaTtopom

IIpu ucnons3oBannu SPIl-mporpammaropa HEOOXOIMMO HPUAEPKUBATHCS PY-
KOBOJICTBa MO 9KCILTyaTallI KOHKPETHOT'O IIPOTrpaMMaTopa.

B kauecTBe mpuMepa Ha puc. 2.2 IpHBEISHO OKHO mporpaMMbl SPI mporpam-

MaTopa AS-4.
[Unspecified] - ASISP Program 11.62 =RECIN X
Project Flash Eeprom Settings Advanced Help
Flazh Device
Dok ChLib M CHE mamplestCOM_2WCOM_24DebughCOM_2 hex [~ Inw ﬂ | ’h
mega... A
00 01 02 03 04 05 06 07 O3 09 OA OB OC OD OF OF|0123456789ABCDEF - AT megal 281 284 -
00000| S5 ©0 00D 00 71 CO 00 OO0 6F CO OO OO 60 CO OD OOjU L gl ol mt
00010| 6B €O 0D 00 69 CO 00 OO0 67 CO OO OO 65 CO 00 00|k * it gt et
00020 63 ©0 00 00 61 CO 00 00 GF O OO OO S0 CO OO 0O|c ' &l U 1t
00030| SC €O 0D 00 95 CO 00 OO 57 CO OO OO S5 CO OD OO|% . Wt WL Wt ol
0040| 53 ©0 00 0D 51 CO 00 00 9A CO 00 00 40 CO 00 OO|S! QL L KL BB
00050| 04 €O 0D 00 49 CO 00 00 47 €O OO OO 45 €O 00 00| k¢t It ¢t EtU Blank check
00060 43 €0 00 00 41 CO 00 00 07 ©1 00 OO0 46 €1 00 OOJC- ARG CI
lononl 2 0 00 00 20 P00 A0 4 f4 00 00 e en oo anl. L gl onl el |7
. Frogram Flazh
EEFROM
Read Flazh
L Wwork AW CuLib M CHE samplesh\COM_2NCOM_2%DebughCOM_2.eep ™ Inc > A Veri Flash
erify Flas

00 01 02 03 04 05 06 07 02 09 OA OB OC OO OE OF

01234567 89RBCDEF

00000
00010

30 36 30 34 31 35 00 40 43 31 32 44 34 52 M4 FF
00 06 01

060415 HC1204R40)

48

Eeprom length: 19 [0x13] bytes, Checksumn = 0x0377

[ 415 [250 kHz)

-

Program Eeprom
Read Eeprom

‘Werify Eeprom

J Chip eraze

Puc. 2.2. Okuo nporpammsl SPI nmporpammaropa AS-4

MC-12D4R40, MC-12D6R, MC-12D80, MC-8D2S, MC-8D2R
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2. 3arpy3ka N0 ¢ nomowbo SPI nporpammaropa

OOGBIYHO ONepalny MO MPOrPAMMHUPOBAHHIO CBOJISITCS K CICAYFOLIAM:
e crupanue kpuctamwia (Chip Erase);
e mporpammupoBanue Flash mamsitu (Program Flash);
o pepudukauus Flash mamstu (Verify Flash);
¢ mporpammupoBanre EEPROM mamstu (Program EEPROM);
e Bepudukanus EEPROM nmamaru (Verify EEPROM);

Hexortopsle Mozenn mporpaMMaTropoB ITIO3BOJISIOT BBIMOJHATE BCE IIEPEUHC-
JeHHbIE (YHKIMM aBTOMATHYECKH (BCE [CHCTBHS BBIMOJHIIOTCS HaXXaTHEM
BCETO OJJHOM KHOIIKH) MJIM HACTPANBATh MX BBIITOJIHEHHE.

He cienyer uzmensith cocrosinne Fuse u Lock 6utoB MukpokoHTpoLIepa,
YCTaHOBJIEHHBIX NMPEeINPUSTHEM H3TOTOBUTEJIEM, T.K. 3TO MOKET NPUBECTH
K norepe padorocnocodnocrn IVIK!

12 MC-12D4R40, MC-12D6R, MC-12D80, MC-8D2S, MC-8D2R



3.1. NoprotoBkKa K 3arpy3ke MO

3. 3arpy3ka N0 ¢ nomowbio JTAG-
amynsitopa

3.1. NoaroToBKa k 3arpy3ke MO

s 3arpysku 110 B namsaTts KoHTposuiepa ¢ nomomsio JTAG-amynsiTopa HeoO-
XOANMO BCKPBITH KOPITyC, OTBUHTHB JIBa BUHTA Ha 3aJHEH KPBIIIKE U MOIKIIIO-
ynuth JTAG smynsTop cornacHo cxeme Ha Puc. 3.1 u Taéu. 2.

Dinll
Din10
Din9
Din8
Din7
Din6
Din5
Din4
Din3
Din2
Dinl
Din0

Com-Din

Data2+
Data2:
GND2

Com-Dout

Douto ™ JTAG amynaTop

Doutl

pout2 USB/RS-232

Dout3

alalalalalalala O O B MepcoHanbHbI

. g

ElE|e|e| 2|22 |E|E57 |5 KOMMbloTEP
MIcTouHMnK
MutaHuna

. 10..30B

Puc. 3.1. Cxema noaxkmouenus [1JIK mist nporpamMmupoBanus ¢ nomonipto JTAG-
IMyJSITOpa
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3. 3arpys3ka MO ¢ nomouwibio JTAG- amynaTopa

Tabn. 2. [{okoneBka pazbema JTAG smynsatopa

1 2 3 4 5 6 7 8 9 10
TCK | GND | TDO | VCC | TMS TDI | GND

3.2. 3arpyska 10 JTAG amynsaTopom

Iporpammuposars ITJIK JTAG-smynsTopoM HE0OXOIUMO B COOTBETCTBHH C
PYKOBOJICTBOM I10 AKCILTyaTallly IPUMEHSIEMOT0 IMYIISATOpA.

Ha puc. 3.2 nmpueneno okHo nporpammupoBanust JTAG smymsropa JTAG ICE
mkll, Ber3BarHOE U3 cpespl mporpammupoBanus Atmel Studio 7.

JTAGICE mkII (07000000546E} - Device Programming P
Tool Device Interface Device signature Target Voltage
JTAGICE mkl = | ATmegal2e ~ [mac | [Apply| - Read| | — |[Read| 3
Interface settings Device

Tool information [ B v| [ Erase now |

Device information Flash (128 KB)

Oscillator calibration DiWork\MC\Lib_MC\Examples\IWire_1\1Wire_1\Debug\1Wire_Lhex - E|

Memories Erase device before programming P o e
Verify Flash after programming rogram | [ eify | [ £ad |

=S ~ ) Advanced

Lock bits
EEPROM (4 KE)

Rosuctiogiiile DAWark\MCiLib_MC\Examples\1Wire_1\1Wire_1\Debug\1Wire_leep - E|
Werify EEPROM after programming Program | [ Verify | [ Read.. |
~ | Advanced

(=] ok

Puc. 3.2. Oxno nporpammuposanus JTAG smyastopom JTAG ICE mkll

14 MC-12D4R40, MC-12D6R, MC-12D80, MC-8D2S, MC-8D2R



3.2. 3arpy3ka MO JTAG amynaTopom

UroOBI BBI3BAaTh OKHO, IPEACTaBICHHOE Ha pHC. 3.2, HEOOXOAUMO BBITIOTHHUTH
koManay mento "Tools/Device Programming", naxarts kHomky "Apply", a 3a-
TeM BBIOpaTh BKIIKyY "Memories".

He cneayer usmensits cocrosinue Fuse m Lock 6uToB MukpokoHTposLiepa,
YCTAHOBJIEHHBIX NpeINpHsATHEM H3rOTOBHUTEIeM, Ha BKJIaaKax Fuses u
Lock bits cooTBeTcTBEHHO, T.K. 3T0 MOKET IPUBECTH K MOTEPEe padoToCHo-
coonoctn IIJIK!

HWNJI AIl » ya. Bup:keBoii cinyck, 8 * Taranpor ¢ 347900
Ten.: (8634) 477-040, 477-044
e-mail: info@rlda.ru ¢ http://www.rlda.ru
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