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1. Omnucanme cTreHaa
1.1. MukpoxkoHTpoJLIep

IE-VX-MEGA128 — ommamounsiii Habop (cM.puc.l) mns pa3paboTku cucteM Ha 0Oasze
MuKpokoHTposuiepa ATmegal28. [1nata ocHaiena 3-BbIBOJHBIMU pa3zbéMamu cTtangapta INEX,
NO3BOJISIOMIMX MOJKIOYAaTh K HEH pasinuuyHble mnepudepuiinble MOIyaH MPOU3BOACTBA
Innovative Experiment, BKiIO4as Takue, Kak: JApaiiBepa MOTOpPOB, HNPUEMHHUKH JMalia3oHa
433MI'n, yabTPa3BYKOBBIC  JATYMKH  JTUCTAaHUUHM, HH(QpaKpacHble TNPUEMHUKH U
npuéMonepe1aTIuKH.

Pucynox 1 — Baemnwuii Buj oTa109HOTO Habopa
OTIHYHTEeIbHBIE 0COOEHHOCTH:

e ycraHoBieHHbIH Mukpokontpouiep ATMEGA128: 128xb Flash-namstu nporpamm,
64xb O3V, 4xb EEPROM,;

e BCe MOPTHl MHUKPOKOHTpOJIJIEpAa JOCTYIMHBI Ha TPEXBBIBOJHBIX pa3béMax (cTaHmapt

INEX);

LeNU MUTAHUS;

ISP pazbém;

USB-UART wmocr;

4 KHOIIKY MOJIb30BaTENS;

CUMBOJIBHBIN 1ByXcTpouHblid XKK;

3-BBIBO/IHBIE pa3bEéMBbI cTannapta INEX 1 moakiodeHus pa3nudHoi nepudepun

Plug-In Mmonyns ¢ ycranosnennoi 32kb RAM u 32xkb EEPROM.

Muxpoxontposaiep ATMEGA128:

e TakToBasg yactora 10 16 MI'11,BpeMst BhIOIHEHUsI KOMaH bl 62,5 HC;

e BCTpOEHHBIN nporpamupyembiii RC-reneparop, yactora 1, 2, 4, 8 MI'1;

e Flash-II13Y nporpamm,mporpammupyemoe B cucteme, ao 128 x6ait (10 000 mukimoB
TIepPE3aIncH);



e ojekTpuuecku mnepenporpammupyemoe I3V nmanneix mo 4 kbait (100 000 nmkimoB
TIePE3aINCH );

BHyTpeHHee O3Y co BpemeHeMm noctyna 1 TakT, 10 4 KOauT;

MOLTHBIN HaOop koMaHs (Oonee 120 UHCTPYKIHIL);

6 annapaTHbIX KOMaHJ YMHOXEHUS (JU1s1 ceMelCcTBa mega);

pa3BUTas CUCTEMA aJ[pecaliiy, ONITUMU3UPOBAHHAS JJIs1 paObOThl ¢ C-KOMIMWIATOPAMH;

32 peructpa o01Iero Ha3HauYEHUs (AKKyMYJISTOpa);

cunxpoHHbiil (USART) nnu acuaxponssiii (UART) nociieoBarenbHble OPTHI;
CHHXPOHHBIN TIocieoBaTenbHbIN MopT (SPI);

nByxnpoBoaHbIid nuHTepdeiic TWI, coBmectumslii ¢ nutepdeiicom 12C;

MHOTOKaHaIbHBIN 8-, 9-, 10-, 16-0utHbIi [ITUM-MomynsTop;

10-6utnbiit ALl co Bpemenem mnpeobOpazoBanuss 70 Mxc u auddepeHIraTbHBIMU
BXOJIaMU;

nporpaMMupyembiii koaddurment ycunenus — 1; 10 nm 200;

BCTPOEHHBIM HCTOUYHUK OMOPHOIO HampsbkeHus 2,56 B;

AHAJIOTOBBII KOMITapaTop;

CTOPO>KEBOII TaiiMmep;

HACTpanBaeMasi CXeMa 3aJIepP>KKH 3aIycKa Moclie o1ayy MUTaHUs;

CXeMa CJIeKEHUS 32 YPOBHEM HAIPSKCHUSI TUTAHUS;

JTAG-unTepdeiic st TOAKIIOYEHUS SMYIIATOpa (B MuKkpocxemax ¢ oobemom [13VY ot 16
KOaiT);

e MukpoMolHoe notpedienue (Menee 100 MKA B akTUBHOM pexxuMe Ha yactore 32 kl'1).
I[Iutanue ot 610ka nutanus 12V/500mA.

1.2. JlaGopaTopHbIii cTeH]

[TonroroBka CHENMATUCTOB JJIsi MPOEKTUPOBAHUS M SKCIIyaTalMM aBTOMATHU3MPOBAHHBIX
cHCTeM M3MepeHui TpedyeT opraHu3auy 1a00paTOPHBIX MPAKTUKYMOB, O3BOJISIIOIIUX U3Yy4aTh
KOMIIOHEHTbl 3TUX CHCTE€M, IpPUOOpETaTh COOTBETCTBYIOIIME TPAKTUYECKUE HABBIKU.
JlaGopatopHsblii crena Ha Oaze MukpokoHTpoiiepa ATMEGA128 co3gan Uit mpoBeneHHs
nabopaTopHbIX paboT y crneuuagbHocTed «YIpaBieHHEe U HHPOpMATHKa B TEXHHUYECKHX
cucTeMax» U «YTpaBieHue B poOOTOTEXHHUECKUX cucTeMaxy». DyHKIMOHAIbHAS CXeMa CTeH/1a
IIpUBE/IEHA HA PUCYHKE 2.

|IE-VX-Mega128
Ernok noproe

cranpapra INEX:

reHeparopa i et BCTROSHHOM NAMATYH
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Pucynok 2 — @yHKIMOHAIbHAsA CXe€Ma CTEHa



B cocraBe creHma y4acTBYIOT clenywoomue (QyHKIMOHAIBHBIE OJNOKM W SJIEMEHTHI:
@DyHKIHOHAIbHBIE YJieMeHThI 1aThl IE-VX-Megal28:
1. bnox 3-BbIBo/IHBIX pazbeMoB cTanaapTa INEX.
biok nuckpeTHbBIX BXOOB (8 MITYK).
biiok ucKpeTHBIX BBIXOAOB (8 IITYK).
biiox aHamoroBbIx BX00B (8 MITYK).
brok xHONOK ynpasiieHus (4 mWTyKn).
Jlornueckuii nepexiroyaresnnb
Crpoxosblii 2 ctpounsiii JKKHW aucnneit.
Monyns pacmupenus namsatu (32 kB)
0. Knonka Reset.
10.  Pa3wem nurtanus (12BoibT).
11.  Tlepexitovaresb MUTAHUS TJIATHI.
12. Pa3sem USB.
JIaTYMKH M MCTIOJTHUTEIbHbIE MEXaHU3MbI (B 3aBHCMMOCTH OT KOMILIEKTAIMU CTEH/IA):

e o

13. VY apTpa3ByKoBOH AaJIbHOMED.
14. JerekTop 3ByKa.

15. MerannoaeTekTop.

16.  WndpaxpacHblil NpuEeMHUK.
17. HNHudpakpacHbli IepeaaTIrK.
18.  IIpe3ogmHAMUK.

2. Onucanue NporpamMMHOI 4acTu

AVR Studio — nnterpupoBannas cpena pazpadorku (IDE) mns pazpabotku 8-mu u 32-x
outHbix AVR mnpunoxennii or komnanuu Atmel, paboraromasi B ONEpallMOHHBIX CHCTEMax
Windows NT/2000/XP/Vista/7. AVR Studio coaepX UT KOMIUISATOP €  CHUMYIATOP,
MO3BOJIAIOIIMN OTCJIEIUTh BBINOJIHEHHE Mporpammel. Takke cpeaa pa3pabOTKU MOAIEPKUBAET
pas3IMYHbIe BCIIOMOIaTeNIbHbIE TPOrpaMMBbI — IIATUHBI.

[Taker WinAVR Bkimtouaer coOctBeHHBIM pemakTop (Programmers Notepad) st
HalMCaHUs UCXOAHBIX TEKCTOB MPOTrpaMM M Psii YTHIIUT, oOJerdaronux 3ToT npouecc. OaHako
3HAuUUTENbHO OoJjiee YIOOHBIM CHOCOOOM cleayeT mpu3HaTh wuHTerpauuto WinAVR B
OecIutaTHYIO cpely pa3pabdoTKU MporpaMM At MUKpOKOHTposiepoB AVR ¢upmsr Atmel - AVR
Studio, camyro CBeXyH BEpPCHIO KOTOpOM BCerla MOXHO CKadaTb ¢ caiita Atmel
(http://www.microchip.com/avr-support/atmel-studio-7). Ilocieanue Bepcuu cpenbl pa3paboTKu
nosyumiu Ha3BaHue Atmel Studio.

WinAVR Bkito4aer cieayromnye KOMIOHEHTHI:

e Programmers Notepad - ynoOHBIIH penakTop mporpaMMHcTa U MHTETpUpOBaHHas cpena
pazpabotku (IDE);

e AVR GCC - komnunstop s361k0B C 1 C++ 11 AVR;

e avr-libc - cranmaptHas C 6ubnmoreka AVR mist ucrionb3oBanus ¢ GCC;

e avr-as - acceMOiep AJi1 MUKPOKOHTpoJuiepoB AVR;

e AVRDUDE - mporpammarop (mporpamma Mg 3arpy3kd M BBITPY3KH Koja
MUKPOKOHTPOJIIIEPOB);

e avrdude-gui - rpaduyeckuii unTepdeiic momp3oBatens ani AVRDUDE (tonbko B
Bepcusix 10 WinAVR-20060421 BKIIOYUTENHHO);

e MFile - aBToMaTnueckuit reneparop Make-daitnos for AVR GCC;

e GNU Binutils - yrumutst 111 AVR (moaaepsxuatot npeodpazoBanue popmatos u3 ELF
B AVR COFF mmu B AVR Extended COFF);

e GNU Debugger (GDB) - nebarrep (oTnaguuk) ¢ mHTepdeiicoMm KOMaHTHOW CTPOKH;

e Insight - nebGarrep (oTnaquuK) ¢ rpaduuecKuM HHTEP(EHCOM MOTH30BATEIS;



e AVaRICE (JTAG ICE interface) - nporpamma ans untepgeiicos Atmel JTAG ICE

(ucnonp3yercs Bmecte ¢ GDB);

e SimulAVR - cumynsarop GDB ¢ noanepxkoii cumynsatopa ot AVR;
e SRecord - KOMIEKIHMS MOIIHBIX YTHIUT Ui 3arpy3kd (ailioB pa3HbIX (OpMaToB B

EPROM,;

HecMoTps Ha Bce TOCTOMHCTBA YTHIIUT, BXoAAImMX B WinAVR, oHM UMEIOT O1MH BecbMa
CYIIIECTBEHHBI HEJIOCTAaTOK: HE MOMJEPKUBAIOT OTIAAKy HemocpeactBeHHO B IDE u cmabo
MHTETPUPYIOTCS C alllapaTHBIMU CPEICTBAMHU Pa3pabOTKU U OTIAAKH, Ha3zbiBaeMblx Starter Kit
(craproBeie komiuiekThl). AVR Studio mnpekpacHo paboTaer co BCEMH anmapaTHBIMU
cpeactBamMu  Atmel, HO mocTaBifeTcs UMb C MOAJAEPXKKOW accemOnepa. OObenuHeHUE
JOCTOMHCTB O0OMX TAKETOB II03BOJIIET JOCTHYb JKEJIAEMOr0 pe3yibTara: pa3paboTka H
MHTEPAaKTUBHAS OTJIaJIKa C MOJIEPKKOM Bcex cpeacTB Atmel Ha si3b1ke BEICOKOTO ypoBHS CH++.

3. U3yuyeHHe OTJIQIOYHOTO YCTPOiHiCTBA W BBINOJHEHHE MPOCTHIX MPOrpPaMM.
JlabopaTopnas padora Nel.

Hean padoTsl
HeoOxomuMo u3yunth ocoOeHHOCTH paboThl IMdpoBoil manenun Ha 6aze MK VX-
MEGA128, a Taxxe co3/1aTh mporpaMmy, padOTaIOIIyIO C TOPTaMH BBOAA-BBIBOJIA ISl paOOTHI C
nepupepuiHbIMU YCTPOUCTBAMH.
Xoa padoTsl
Jns Hadana paboThl ¢ LUGPOBOM MaHENIbl0 HEOOXOJMMO BBINOJHUTH YCTAaHOBKY
HE00XO0UMOT0 MPOrpaMMHOI0 00ECIIeYeHusl, a UMEHHO:
1. AVR Studio (c caiita Atmel)
2. WinAVR (c caiira http://winavr.sourceforge.net)
ITpu ycranoBke WinAVR Heo0XoauMo ydecTb TOT (PaKkT, 4TO OH JIOJKEH OBITH
ycranoBieH nocie AVR Studio, unaue IDE He pacnioznaer WinAVR kak miiarus.
3. bubnuoteka [lomamneit Jlabopatopun
KommiekT comepxkut ¢yHkuuu, obnerdaroniue ucnonbzoBanue AVR. Ilocnensss
Bepcuss ~ OumbnuoTekm  HaxoauTcss Ha  caidte  [lomamneidt  JlaGoparopuu
(http://home.roboticlab.eu). bubnuoreka gomxkHa OBITH 0053aTETHLHO YCTAaHOBJICHA B
TOM Ke KaTajiore, uTo 1 WinAVR.
4. Jpaitep USB-UART mocrta (BuptyansHoro COM-nopra)
JpaiiBep MO3BOJSAET MNOAKIIOUNATH K KommbroTepy mnporpammarop JTAG ICE.
HpaiiBep 1omKeH ObITh YCTaHOBJEH JO TMOAKIIOYEHHS K  KOMIIBIOTEpPY
nporpamMMaropa. Mms yctaHoBouHOM mporpaMMbl 'CDM X.XX.XX.eXe», THE «X»
0003HavaeT BepcuI0. 3aTeM HeOOXO0IUMO TOAKIIOYUTH IPOTPaMMaTOp K KOMITBIOTEPY
yepes USB wunTepdeiic, u mo3BoauTh Windows BBINIOIHUT aBTOMATHYECKYIO
YCTaHOBKY. B 3aBHCHMMOCTH OT TOrO, CKOJBbKO BHUPTYaJIbHBIX IOCIIEJOBATEIbHBIX
IIOPTOB HAa BAallIEM KOMIIBIOTEPE YXKE€ YCTAHOBJIEHO M BBEACHO B JKCIUIyaTallMIo,
Windows aBTOMaTH4€CKH YCTAaHOBUT CJIEIYIOIIMM MOPSIIKOBBII HOMEP BUPTYaJIbHOTO
nopra. HoBblil mopsakoBblii HOMep reHepupyercs W npu cMmeHe nopra USB.
Hekortopeie Bepcun AVR Studio npusnator nporpammatop ICE JTAG, Tonbko B
nocienoBarenbHbx moprax COM1 ... COMY9 u QyHKUMIO OTJIAZAKU MO3BOJSIOT
KCMOJIb30BaTh TOJBKO mnocienoBarenbHbie moptel COMI ... COMA4. Ilons3oBarens
HMMEET BO3MOYKHOCTh U3MEHMUTH MOPSIKOBBI HOMEpP MOPTA, UCHOJIb3YI0 HHCTPYMEHT
Device Manager.


http://winavr.sourceforge.net/

i) Found New Hardware B]

USE Serial Port

Pucynoxk 3 - Ioakmtouenue smynsaropa COM nopra

Co3nanue npoexkra

Jns wHanucanus AVR mporpamMmbl, HEOOXOJUMO CO37aTh HOBBIM IMPOEKT, KOTOPBIH
0OBIYHO BKJIFOUAET B c€0sl MHOTO Pa3IMuHbIX (PailyioB: MPOrpaMMHBIN KO/, (ailiibl 3aroJI0BKOB U
KOMITMJIMPOBAHHbIE MporpaMMbl T.A. s TOro 4TOOBI MPOEKTHI KOPPEKTHO MEXIY COOOM
COOTHOCUJIUCH, HEOOXOAMMO ISl KQXKJI0TO MPOEKTa CO3/1aBaTh HOBBIN KaTayor.

Jnist co3maHust MpoeKTa He0OXOAMMO MPOUTH CIETYIOIIUE STAIIbI:

1. OtkpoiTh AVR Studio u Haxats kHonKy «HoBbiii mpoekT» (New Project). Ecnu okHO

HE OTKpBIBAE€TCA aBTOMATHUYECKH, BBIOEpUTE MYyHKT MeHIo Project - New project.

3areM HaxmuTe KHOIKY Next.
Welcome to AVR Studio 4

¢ v | B o

Recert progects Modled

|t | i | oot | |

Pucynok 4 — OkHO co3/1aHus TPOEKTa
2. OTKpoeTcsi OKHO, B KOTOPOM HEOOXOJUMO 3aJaTh HadajbHbIE HACTPONKHU
KoMmuisiTopa u (aiinos. B kauectBe komnuisitopa Beioepute AVR GCC, BBenute
UMS IPOEKTa M UMsI UcXOAHOoro (haitna. Mms ucxonHoro Qaiina 101KHO 0053aTEIbHO
UMETh pacimupeHue «*.c». HeoOxoaumo Tak ke yka3aTb JUPEKTOPHUIO JUIl XPAHEHUS
karasora npoekra. [locrne BeiOopa HaxkmuTe KHOmKy Next. Ecim B crmcke BbIOOpa
koMmmuisitopa orcyrctsyeT AVR GCC , o WinAVR ycranoBien HenpaBuibHO. Ero
yCTaHOBKAa HEOOXOAMMO OCYILECTBHUTH J0 HAMMCAaHHUS OCHOBHOT'O KOJa Iporpambl Ha

si3pike C++.
Welcome to AVR Studio 4
Craste rew progact
Project type: Pecject name:
@ fumet AVR Assambler =0
‘avA Geo
W Cresteintidiie V¥ Coasts foldee
| rdiaf e
|l*-c11 <
Locaton:
[C\Docummets and Seting:\PotsaaatMy Documents\Labond _J

Vs 417655

i | _gwod | oo |

Pucynok 5 — OxHO 3a1aHMsI CBOMCTB IIPOEKTA
3. Jlanmee OTKpbIBae€TCS OKHO, B KOTOPOM OTMeuaeTcs IulaTdopma, UCHOib3yemas JUis
OTJIaIKl MHUKpOKOHTposuiepa. B Jlomammneli Jlaboparopuu B KadecTBe MIaT(GOpMbI

7


http://home.roboticlab.eu/_detail/examples/install/windows/new_hardware_popup.png?id=ru:examples:setup:windows

g oTinanku MukpokoHTposuiepa ATmegal28 wucnons3yercs JTAG (Joint Test
Action Group) ICE. [Ins 3aBepieHust co3ianus MpoeKkTa HaxXMHUTe KHOMKY Finish.

Welcome to AVR Studio 4
| Select detug plations and device

Debug platforme Device
AVA Dragen ATS0CAN1ZE _:_}
AVA ONE!
AVR Simudator ATmegalb
AVR Serndsior 2 AT megsl 62
ICE200 ATmagal 69
ICE4D AT megad2
ICES0 AT me0ad2d
JTAG ICE ATmegabd
JTAGICE mbkll

p |
Pot Wﬂ 'l I Dpsn platioms options st Sme debug mods it sntsad

Ver 417.665
ot | oo | et | e |
Pucynox 6 — OxHO BbIOOpa THIIa KOHTPOJUIEPA

4. ]Jlamee OTKpBIBAaETCS MOJIB30BATEIBCKUN WHTEPQEIC Cpeibl MPOrpaMMUPOBAHHUS, T/IE
MUIIETCS] UCXOAHBIN KO TPOrpaMMBbl.

AVR Studio - [labor1.c) =10/ x
B Be pomt M ER Yew ook Qebuy Wrdoe b -8x
JSH@ 0 s dI " TR NSRS/ FE EY B 4 AR T2
[Trocs Dsabled Sl AT IR e S X e
=
= %G5 labort (defauk) B - Py
5} 3 Source Fles : B (1 v
(5] beri s |__Name *
S Meader Flas | #D20_CONVERTER
-4 External Dependencies | 4D ANALOG COMPARATOR
3 Other Fias | »[Be001_LoAD
| s
| »[BEEPAON
| ) CpEXTERNAL INTERAUPT
. | 21874188
| uEMsC
| =@ MATA __I—',
L e >
| Nome Addess | Veh
= ‘ '@ MIUCR 035 (5]
i ;‘-J o MIUCER On34 (54
TEIN] - o B oscoaL o [0EF|
[ taboet.c 90| DRz 0C8 (062
toid v x Bk 0430 (060
| &1 o SREG OuF (65F)
BN 0 J0EC)
| 4 [B)MCRs na (060)
| 2@ Mcre na J0EC)
| Dot [ @ Message | B4 Fva nFies | Sdereniponts and Tracepaints 7 7‘<‘1 ‘ | ]
TR

Pucynok 7 — MHTEpdeiic mporpamMmbl

5. Tlepen xommuisuei Koaa, HE0OOXOIUMO OMPEIETUTh HACTPOHKH npoekTa. Hanbomnee
BOXHBIMA TIapaMETPAMM SIBIIIETCS TAKTOBas YacTOTa KOHTPOJUIEpA W  METOJ
ONTUMU3AIMKA  KOMOWIATOpa. TakToBas yactota KoHTpoiuiepa JlomariHei
naboparopun - 14,7456 MI'1 (14745600 I'm). YactoTy HEOOXOIUMO YCTAaHOBUTH B
cBoiicTBax mpoekta B 'l (He MI'm) B okHe Project — Configuration Options —
General. MeTon onTuMM3alUKM JOJDKEH ocTaThbes -OS, ecild HEeT HeoOXOIUMOCTH
HCIOJNIb30BaTh APYTUE METO/IBI.

6. Jlis ucrmonp30BaHMs JAOMaITHel aboparopun OnOIMoTEKa (PYHKIHIT TIPOrpaMMHOTO
obOecrieueHrs JOJDKHBI OBITh YCTAaHOBIEHBI MpaBWIbHO. [Ipu Kaxaom mpoekTe
HeoOxoaumo u3 HacTpoek Project — Configuration Options — Libraries 1o6aBuTh u3
CIHCKA HYXHYIO0 OMOIMOTEKY MPOEKTa.



10.

labor1 Project Options ) _751
§ i~ Library Search Path 4 K *
S
Ty
Gereed
bt
n “l
Indude

Diectories
= Avalable Link Objects: Lk wath These Objects
- ibc.a Add Lbcasp <> | |ibhomsish a
Wb a ~ pon TTIT |
Lbraries ibobic.a
ibpantf_fit a
' fbpantf_mn a
Ibecani_fiLa Obact
' ’ Ibecanl_mn 2 .W_I
Memory Settings
’ Move up I
4
Mave down |
Custom Options
ok | Comcst | Hep |

Pucynok 8 — CBolicTBa npoekra
Ecmu  oObekt libhomelab.a orcyrctByer B cnmcke, TO OuOmmoreka JlomarmrHeit
Jlaboparopuu ycTaHOBI€HA HEMPABUIBHO.
[Tonxmounte nporpammarop ¢ mwiaroit ATmegal28. [Ipu nogkiarodeHuH IpOBEPHTE,
yTOOBl MporpamMmarop ObuT TonkItoueH B mpaBuwibHoe rHe3no (JTAG). Ilocne
IporpaMMaTopa MOJKIIOYUTE K IUIaTe KOHTpoJUlepa NUTaHUS (€CIM HCTOYHUK
MUTAaHUS TOAKIIOYEH MPAaBHIBHO, TO [OJDKEH 3aropeTbCs MAaJICHbKHM 3eNIeHBIH
ceeroanon). Takxke B Jlucnerdyepe yCTpOMCTB JTOJDKHO MOSIBUTCS B pasnaene [lopTer
(COM u LPT) ycrpoiictBo ¢ COM crapiumx agpecoB, Harpumep, S uim 6.
[ToaxmounTs porpammaTop ¢ miaato ATmegal28.

DGR L A i S om

P X

Program Build Build and run
Pucynok 9 — KHonku nmporpaMMupoBaHus
CxomnunupoBath nporpammy mnpukazom Build (xmaBuma F7). J[oiKHO TOSIBUTHCS
clieyroniee CooOIIeHue:
Build succeeded with 0 Warnings...

OTKpBITH OKHO 3arpy3Kku kKoja ¢ nomoiisio Tools — Program AVR — Auto Connect.

B pesynbrare NOMKHO OTKPBITHCS OKHO 3arpy3kd CKOMIIMJIMpPOBAaHHOTO (aiina B
MHUKPOKOHTPOJLIED.



ITAG ICE in JTAG mode with ATmegal 28 b
Man  Progiam | Fuses | LockBits | Advanced | HW Setings | Hw info | Auto |
Device
Eraze Device
[* Erace device before flash programming [* “arly device after programming

Flazh
£ lzs et Sl et orde muiatar FLASH  Mernsn

 Input HEX Fie

Prageam I Warity

EEFROM
7 s Correnl S 1l5lr

¥ Input HEX Fie |

Prageam I arity

ELF Preduction Fils Foemat

Input ELF Fils: |

SavaFrom v FLASH ¥ EEPFOM W FUSES B LOCKBEITS Fuzes and lackbits settings
must be specified before

Pragram Save

1ol

Erating device.. DK

Programming FLASH .. 0K
Fieading FLASH . 0K

FLASH contents iz equal to fle.. OK
Leaving progiamming mode.. DK

]

Pucynok 10 — OxHO HacTpoHKH

OOparuTe BHUMaHME Ha MOCIeAHUE 6 CTPOK: eciu B OHOM 13 HUX He ctouT OK, 1o
IIporpaMMa He CKOMIIMJIMpPOBAJIa U HE 3alporpammupoBana KoHTposuiep. I[Ipu sTom
BBl JIOJDKHBI mepeBectu Iuaty VX-Mega 128 B pexum BootLoader, a mocie,
nocpeacTsoM kHonku Reset nepesectu B pexxum CODE (cM. ctp. 14 Tlpunoxenus 1).
11. B okne mporpammaropa BBectu B paszzaene Flash B tekcrooe nosne Input HEX File
MyTh K CKOMIWJINPOBAHHOMY (ainy. CKOMIMINPOBAaHHBIN (haiii 0ObIYHO HAXOIUTCS
B mozkataiore mpoekrta default m mmeer Takoe ke MM, Kak M TPOEKT, HO C
pacmupenueM *.hex, k npumepy, «laborl.hex». [Tocne BeIOOpa npaBuiIbHOTO (Qaiina,
HOXMUTE Ha KHONKY Program, KOTOpBI 3arpy3uT BBIOpaHHYIO NpPOTrpaMMy B
koHTposuiep. Ecnu Bce yaanoch, To B HUJKHEH 4acTU OKHA Cpebl IPOrpaMMHUPOBAHUS

MOSABUTCA CIICAYHOLICC COO6H_ICHI/ICZ

OK

Reading FLASH input file.. OK

Setting device parameters for jtag programming ..OK
Entering programming mode.. OK

Erasing device.. OK

Programming FLASH .. OK

Reading FLASH .. OK

FLASH contents is equal to file.. OK

Leaving programming mode.. OK

3aganue Ha JabopaTopHylo padory Nel:
1) IloaxkmrouuTh MakeT K KOMIIBIOTEPY

2) OTnaguTh M 3aJIMTh B NAMATh MHUKPOKOHTPOJIEpA MPOrpamMMmy Ui paboThl TalbHOMEpa.

[TpoBepuTh NMPaBUIBLHOCTD BHIMOIHEHUSI TPOTPAMMBI.

10



/*IJIsa HOpaBMIIBHOM paboTE HporpaMMEl HEOOXOOMMO YKA3aThkE BCE
HIKEeIIepeUMCIICHHEIE OUPEKTUBEl. */
#define F _CPU 100000UL
#include <inttypes.h>
#include <avr/io.h>
#include <util/delay.h>
#include <stdbool.h>
int GetDistance()
{

DDRD &= ~(1<<3);

int dist = 0;

PORTB = 0x04;

_delay ms (2);

PORTB = 0x02;

_delay ms(10) ;

PORTB = 0x04;,

_delay ms (2);

PORTD |=(1<<3);,

dist = PIND;

return dist;

}

int main/()

{
DDRB = 0OxFF;
DDRF OxFFE;

while (1)
{
if(getDistance () != 0x9F)
{
PORTF = 0x02;
_delay ms (500) ;
PORTF = 0x04;
_delay ms (500) ;

3) H3MeHUTH 1aHHBIE IPOrPaMMBbI U TIOCMOTPETh, Kak Oy/1eT BECTH ce0s1 MUKPOKOHTPOJLIEP.

TpebdoBanusi K 0(p)OpPMIIEHUIO OTHYETA

Otuer noiKeH cojaepXkaTb CTPYKTypHyr cxeMmy Iutatel VX-Mega 128, onucanus
pe3yJIbTAaTOB ITYHKTOB BHITIOJTHEHHOTO 33 IaHWsI, TOJHBIA TEKCT MPOrpaMMbI C KOMMEHTAPHSIMH, a
TakKKe OOIIKe BHIBOJBI IO paboTe.

4. KoHTpoJbHbIe BOPOCHI K 1a0opaTopHoii padoTe Nel
1) Kakoil U3 THMOB JNAaTYMKOB (M MCIOJHUTEIBHBIX MEXaHU3MOB) HE TOCTABIISIIOTCSA C

nabopaTopHbM cTeHAoM [E-VX-Megal28?
a) YIbpTpa3ByKOBOH AaJIbHOMED

11



2)

3)

6) JerekTop 3ByKa

B) MeramioaeTexkTop

r) WudpaxpacHbii pUEMHHUK

n) Jatuuk paBneHus

e) HudpakpacHbIil eperaTInK

k) Ilpe3oauHaMuUK

Pactmmdpyiite abopeBuarypy JTAG:
a) Jack Test Action Group

0) Joint Test Action Group

B) Joint Thermal Action Grid

r) Jack Test And Grow

Kak Ha3piBaeTcs cpena pa3paboTKH, pa3padoTaHHas CIIEUAIMCTaMUA KOMITaHuU Atmel?
a) VisualDSP

0) Microsoft Visual Studio

B) AVR Studio

r) WinRar

12



S. BBoa/BbiBoa. O0pamenue k noanporpammam. JlaboparopHas paéora Ne2.

Hean padoTsl

3akperieHue HaBbIKOB pabOThI C OTIAJ0YHBIM HAOOPOM — MOJKIIOUEHUS NepudepHitHbIX
YCTPOMCTB U MPOIPaMMHUPOBAHUS MUKPOKOHTPOJLIEPA.

Xoxa padoTsl

1) Onucanue unrepdeiicop VX-Mega 128

[Inata ornagounoro HaOopa ATmegal28 ocHameHa 3-BBIBOAHBIMH —pazbéMaMH
crangapta INEX, mo3Boysionmx NOJKIIOYATh K HEW pasinyHble nepudepuiiHbie MOayIu
npou3BojcTBa Innovative Experiment: npaiiBepa MOTOpoB, NMpuéMHHMKH auana3zoHa 433MI,
yIBTPa3BYKOBBIC JTATUMKH TUCTAHIINH, HHPPAKPACHBIE MPUEMHUKN U TIPUEMOTICP STATINKH.

S PEE ¥ [a2] PE4 PES P L PE2
(PIS] (PUI) (PHT] (PR (PR (PO (%) (sox) (mosy
i e ~
E3LICACAEIEY TICIES
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R — —
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15k
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51 { feid ' J -
D | grgy giodted  dumd s -
3 | - R gl ¥k
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5 ! it T
1 el L it ey T FF2
e ] T e e e ity D {ADC2)
mEim | WEETT I A== aci
ML LN o o =t s I ) +H—[ L
pon || =4 gt ol [wos {ADes)
[sEL/mTe) o | |_:_?3.n = e
| —
M - = =
(sA/INTL) | | = b @ | o] e -
3 :;m_' PHI (A a1 il I s
roz || — o ! E}E % 11 | s
(RXDIJINTZ) | Fa 1C2 e oy | 21
= ¥—._ i B ATMEGALZE-16 o E " =
o J P (SOATTL) s phcsmms) 2L [
g I 27§ g g i) Y
L - 28 o ey 7 (a4t - . =
|3 O (1P w I
L :: P K]
= L )
| : Sl EE f2dd22
i g BB
L [ |
- 3=
COMTRAST
—t
v HELEEREE
05P1 LCD Module
16 Char. x 2 Lines
o igg
VX-Megal28
AVR Microcontroller
Part 1 : Main section

Pucynok 11 — Cxema uugposoii manenun VX-Mega 128
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to MAIN section
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Pucynox 12 — Cxema mopta BBO/1a-BbIBOJIa M MHTEp(eEiica BHEITHETO YCTPOHCTBA
mudposoii nanenn VX-Mega 128
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Pucynok 13 — ®ynkunonanpHas cxemMa BHyTpeHHel cTpykTypel ATMega 128

2) Merannoaerekrop ZX-METALL

Paccrosinne neTekTHpoBaHMS 3aBUCUT OT Pa3MEpPOB METAIIMYECKOIO OOBEKTa.
LenTtpanbHbeiM y310M MoAyisi ceHcopa siBisiercss UMC TDAO161. MoHoUTHBIE HHTETpaibHbIE
CXEeMbl MpeJHa3HAYEeHbl JJIs HaXOXKJIEHUS JI000ro METAJIMYEeCKOro Tena, OOHapyXuBas
BapUallMd BBICOKOYACTOTHBIX TMOTE€Ph Ha BUXpEBble TOKH. C BHEIIHUM KOHTYPOM OHHU
BBICTYIMAIOT B KAa4eCTBE TEHEPATOPOB. YPOBEHb BBHIXOJHOTO CHTHAjJa W3MEHSETCS TMpHu
OpUOIIKEHUH METAUTHYECKOro O0beKTa. BBIXOJHON CHTHan oOmpeaenseTcss TEeKYIIUMU
W3MEHEHUSIMA TUTaHWsA. He3aBUCMMO OT HWCTOYHWKA HAMPSHKEHUS, ATOT TOK BBICOKHH WIIN
HU3KUN B 3aBUCHMOCTH OT HAJIMYUS WIM OTCYTCTBUSI METAJUIMUYECKOTO MPEeIMETA.

Cneuuduxanus:

noctpoeH Ha 6a3ze UMC TDAO161
PEryIMpPOBKa YyBCTBUTEIBHOCTH; IIU(PPOBOM BBIXO, AKTUBHBIN YPOBEHB «0»;
CBETOJINOJI COCTOSIHUS;
HalpspKeHue nuranus +5B.
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PIN CONNEGTION (top view)

Vee[] e LN (] C
Adjust | | | Detector E
Detector Hot Point [ | TDA0161 | ] Output
Adjust | | | Filtering

Pucynox 14 — Cxema BBIBOZIOB Ha I1aTe (BUJ CBEPXY)

3) YabTpa3ByKOBOii 1aibHOMEP
VYapTpa3ByKkoBOM AaTUMK MpEeAHA3HAYEH AJIA OMpPEACNICHUS PACCTOSHUS IO MPENATCTBUI
B nuana3one ot 0,03-4 metpa.

Cneuuduxanus:

o Ilutanue 5B, 15 MA

e Yacrora nepeparunka 40 xI'g

e MakcumaabHas JaJIbHOCTD 400 cMm

e MuHHMaIBLHBIN IHAIIa30H 3cMm

e Pasmepsnl 43x20x15 Mmm
4) Muxpodon
[leyaTHas mara ¢ 3neKTpeTHBIM MUKpodoHoM u 100X ycunurenem.
Cneuuduxanus:

o [lutanue 2,7-5,5B

e Pa3mepsl

12x18 MM

Pucynok 15 — Cxema BBIBOJIOB Ha TIaTe MUKpO(doHa.

3aganue Ha JabopaTopHyIo padory Ne2

1) TloaknrouuTh MakeT K KOMIBIOTEPY

2) Ha ocHOBaHWMM HIDKECIEAYIONIETO MpUMepa HamucaTh Mporpammy JIjs paboThI
nanpbHOMepa. Ilpum  MOCTHMKEHHMM  pacCTOSHUSA,  PaBHOTO/0OJIBIIEr0o/MEHBIIIETO
BBHIOpAaHHOMY — MTOJIaTh CUTHAJ Ha MbE30JUHAMHUK.
[Iporpamma 1:

/*]nsa  OpaBMIBHOM paboTE HOPOTrPaMMbl HEOOXOoOuMMO yKas3aTh BCe

HIpKeIrepedmMCjIeHHeIE OUPEKTHMBEI. */

#define F CPU 100000UL

#include
#include
#include
#include
/ /Hprmep

<inttypes.h>

<avr/io.h>

<util/delay.h>

<stdbool.h>

OYHKLMM OJ19 KaJlnbOpOBKM HaTUMKa 3BYKA.

int getDistance ()

{

DDRD &= ~ (1<<3);

int dist = 0;

16



PORTB = 0x04;
_delay ms(2);
PORTB = 0x02;
_delay ms(10) ;
PORTB = 0x04;,
_delay ms(2);
PORTD |=(1<<3);
dist = PIND;
return dist;

Ha Bpixonme gyHkumu Bo3Bpalaercsi 3HadeHue AuctaHuuu B hex koze. Hampumep,

s 159mm 3navenue pynkuuu oymer 0x9F.

[Ipumep koxa aJist BEIBOAA CUTHAJIA HA TTOPT AMHAMUKA:
int main/()
{
DDRB = 0xFF;
DDRF = OXxFF;

PORTF = 0x02;
_delay ms (500) ;
PORTF = 0x04;
_delay ms (500) ;

Jnist mpepbIBHOM paboThl HEOOXOIMMO HCTIONIb30BaTh LUK while. [Ipumep:
while (1)
{
Print display (“It Works”);
}

3) M3meHuTh [@aHHBIE TMPOrpaMMbl W TOCMOTPETh, Kak OyaeT BecTu
MHUKPOKOHTPOIIEP.
[Ipumep nporpammsl:

/*Insa  OpaBUIBHOM paboTE HOPOIPaMMbEl HEOOXOOMMO yKa3aTh

HIKEIePEUNCIIEHHEIE OUPEKTUBE. */

#define F CPU 100000UL

#include <inttypes.h>

#include <avr/io.h>

#include <util/delay.h>

#include <stdbool.h>

//IprMep GyHKIMM OIS KaJMOpPOBKM HaTUMKa S3BYKA.
int getDistance ()

{

DDRD &= ~(1<<3);
int dist = 0;
PORTB = 0x04;
_delay ms(2);
PORTB = 0x02;
_delay ms(10) ;
PORTB = 0x04;,

cebsa

BCe
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_delay ms(2);
PORTD |=(1<<3);
dist = PIND;
return dist;

}

4) PazpabotaTh W OTJIAAUTH MpOrpamMmy 2, TO3BOJSIONMIYIO TPU NPUOIMKEHUH K
METAUIOAETEKTOPY METAUIMYECKOTO MPEIMETA YBEINYUBATh TPOMKOCTD M3/1aBAEMYIO
MMbE30JUHAMUKOM:

IIporpamma 2:

define F CPU 100000UL //TakTOoBas 4YacToTa MMKPOKOHTPOJLIEPA

#include <inttypes.h> //pacumpeHne njs LEeJOUMCJIEHHEIX THUIOB

#include <avr/io.h> //mocTyn Kk mnoprTaMm

#include <util/delay.h> //3anepxka

#include <stdbool.h> //jmormyeckme NepeMeHHEIEe

int Frequency ()
{
DDRD &= ~(1<<3); //Hacrporka noprTa D Ha BEBOI
int dist = 0;
PORTB = 0x04; // BEICOKMI JIOTMYECKMI YPOBEHB HAa OIHOM ™13
Hoxek nopra B
_delay ms(10),; //3amepxkxa 10 mc

PORTD |=(1<<3); //BEICOKMIT JIOTMUYECKMI YPOBEHL HA OIHON M3
HoOxek rnopra D

dist = PIND; //uyrTeHme u 3anmchb B disSt COCTOSHMS JIOT'. YPOBHS
nopra D

return dist;

}

int main/()

{

DDRB = O0xFF; //HacrTpoiika mnopTa B Ha BEIBOI
DDRF = O0xFF; //HacTporika nopTa F Ha BEBOX

while (1) //6ecKOHEYUHEIT IMKJI

i1f (Frequency() != 0x9F) //ycmoBue, ecyu
Frequency () He paBHO 0x9F TO

{

PORTF = 0x02; //BEICOKMI JIOT'. YPOBEHB HA OIHOM M3 HOXEK II0OpTa
F

_delay ms (500); //zanepxkxa 500 mc

PORTF = 0x04; /BBRICOKMI JIOI'. YPOBEHL HA OIHOMN M3 HOXEK [I0pTa
F

_delay ms (500); //zanepxkxa 500 mc
}
}

5) Pazpaborare M OTNAAUTH MporpamMmy 3, MO3BOJIAIOUIYIO TpPU HPUOIMKEHUH K
TanbHOMEpPY  JIO00OTO  MpeaMeTa  yBEJIMYHMBATh  TPOMKOCTh — M3/1aBaEMYIO
MbE30JUHAMUKOM:

#define F CPU 100000UL //TakTOoBas YacCToOTa MUKPOKOHTPOJLIEPA

#include <inttypes.h> //pacumpeHne nas LEeJOUMCJIEHHEX TUIOB
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#include <avr/io.h> //mocTyn Kk HopTaM
#include <util/delay.h> //3amepxka
#include <stdbool.h> //joruyeckme rnepeMeHHbIE

int getFrequency ()
{

DDRD &= ~( 1<<3),; //Hacrporika nopTa D Ha BEBOI

int dist = 0,

PORTB = 0x04; // BEICOKMI JIOTMYECKMI YPOBEHB HA OIHOM M3
HOXxeK nopra B

_delay ms (10); //3zanepxkxa 10 mc

PORTD_7=(1<<3); //BEICOKMIT JIOTMUYECKMUM YPOBEHB HA OIHOM
n3 HOXex nopra D
dist = PIND,; //uTeHme wu 3anmck B dist cocToSHMS JIOI'.

YPOBHA nopra D
return dist;

int main/()

{
DDRB = OxFF; //HacTporyika mnopTa B Ha BEBOJ
DDRF = OxFF; //HacTporyika nopTa F Ha BEBOL
while (1) //6eCKOHEUHEIT LIMKJI

{
if(getFrequency () != 0x9F) //ycmoBme, ecamu Frequency ()
He paBHO 0x9F TO
{
for(int 1 = 0; 1<10; 1i++) //umkma c 10 wmureparmsmu
{
PORTF = 0x02; //BEICOKMII JIOI'. YPOBEHE HAa OIHOM
3 HOXeK rnopra F
_delay ms (500); //zanepxka 500 mMc
PORTF = 0x04; //BEICOKMII JIOI'. YPOBEHE HAa OIHOM
3 HOXeK Iopra F
_delay ms (1000); //3amepxkxa 1000 mc
}
}
}

}

6) CamocTrosTenbHO pa3paboTaTh U OTJIAAUTH Mporpammy 4, MO3BOJISIOUIYIO MO XJIONKY
BBIKJIIOYATh MbE30IMHAMUK.

TpeboBanus k 0pOpMIICHHIO 0TYETA

OTt4uer OMKEH coepX aTh Pe3yJbTaThbl BHIIOJHEHUS MYHKTOB paboOThl (HeIOCTarollue
onucanuss u ¢ororpapun Mukpodona, [lansHOMepa, Meramnonerekropa, MudpokpacHoro
JaT4rKa), TeKCThl mporpamm 1, 2, 3, 4, a Taxke oOmuMe BBIBOIBI MO padoTe, B KOTOPHIX
HE00X0IMMO OTPa3UTh B TAOJIMYHOM BHUJIE UCIIOJIb3yeMbl€ IPU MOAKIIOUECHUH JAaTYMKOB MTOPTHI.

6. KoHTpo/bHBIC BONIPOCHI K J1abopaTopHO# padore Ne2
1. VYpoBHM nuTaHus NEPUPEPUIAHBIX YCTPOUCTB?
a) 2-10B
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6) 110-220B
B) 16-32B
2. Ha dem mocTpoeH MNpUHIUN OOHApYXKEHHS METALIMYECKUX TPEIMETOB B
MOHOJIUTHBIX UHTErpaIbHBIX cxemax?
a) OOHapyxeHHE COACpKAHUSI MEIIH
6) OOHapyxeHHe Bapualuil BBICOKOUYACTOTHBIX MTOTEPh HA BUXPEBBIE TOKU
B) OOHapyxeHUe MaieH!s HAPsHKEHUS TIPU TPHOIMKEHUH TIPOBOTHUKA
3. Ilppu  nporpammupoBanun  MUKpokKOoHTposiepa  ATmegal28  ucnonb3yercs
CIIEyIOIlasl CUCTEMA CUUCIICHHUS:
r) Jecsatuunas
a) JlBouuHas
0) I[ectHamnarepuvHas
B) Bocbmepuunas
4. Jlns dero mpenHa3HauYeH Mbe30AUHAMUK?

JINTEPATYPA
1. Adonun 1O., llapuun JI., bapan E., Jlunuunkuii A., JIsicoB H., Macnos A.,
@enopsik  P.  MukpomnponeccopHass TexHuka Uit By30B// CoOBpeMEHHblE TEXHOJIOIMU
aBromaruzanuu. — 2001. — Ne 3.

2. bapan E., 3axapos Il., Jlrobenko A., Web-naboparopus « MUKpPOKOHTPOJIEPHI U
curdanpHsele npoueccopsd // CTA— 2005. — Ne 1. ctp. 64-68
3. [Hapamo, A. B. OcHOBbI MHUKPOINPOILIECCOPHON TEXHUKHU: YueOHOoe mocobue

[DnexTponnbiit pecype] / A. B. HlapanoB — Tomck: TYCVYP, 2008. — 240 c. — Pexum
noctyna: https://edu.tusur.ru/publications/834 (nata oGpamenus 05.05.2018)

COAEPKXAHUE

1. OIHCAHUE CTEHIA......oiiuiiniiiiiiiieiieiteeiteste et sttt ettt e b s sat bt et e sbeebesasesaeebeesnesunesbeeanesanens 3

1.1, MUKPOKOHTPOIIIED ..euveeuereeutienireereenireeteesireeteesuseeteesaneeneessseesseesaneenseesaneenseesaneenneeenneennns 3

1.2, JTaOOPATOPHBIM CTEHIT .. .veeevveeeureerureerueeensreesseeessseeesnseeessseesssseesssseessssessssesssseesssseesssees 4
2. ONHUCAHUE TTPOTPAMMHOM HACTH ...veeruvreeereeerureeenereesnateeessseesnsseeansseesssseesssseessssesssseeessssesssseesnnnes 5
3. H3yyeHue O0TIaJOYHOTO YCTPOICTBA U BBIOJIHEHHE MPOCTHIX Mporpamm. JlabopaTopHas
PAOOTA NOL. ..ottt e et e et e et e e e tbeeetaeeessbeeessbeesnsseeassseeasseeeanseeensseeensseesnnseennns 6
4. KoHTpoJbHBIE BOIIPOCH! K TA00PATOPHOU PAOOTE N2l ...oviiiiiiiiiiiiiiiiieiicieccecceceecee 11
5. Bsoa/BeiBoa. O6parienue k noamnporpammam. Jlaboparopras padota Ne2. ........ccceeeuneeee. 13
6. KoHTposbHBIE BOMPOCH K JTA0OPATOPHOM PAOOTE NO2.....iiiiiiiiieiiieeiieeeiieeeeeeeee e 19
JIATEPATYPA ..ottt et saa e e s s 20
[Tpunoxxenune 1. Onucanue otiiagouyHou muathl VX-Megal28 .......ccoceviiiiiiiiiiiniiiieneeieeneee 21

20


https://edu.tusur.ru/publications/834

MpunoxeHue 1. OnucaHne oTnagoyHoli nnatbl VX-Megal28

VX-Mega128 : ATmega 128 Microcontroller board documentation @ 1

VX-Megal28
ATmega 128 Microcontroller board

1. Features

e Support the ATmega128 with Flash memory of 128KB. Clock rate 14.7456MHz
e 34 1/O port of microcontroller are using INEX's standard PCB-3 pin connector.
e LCD16x2 module

e 4 of Bufton switches

e Binary Switch

e USB port with FT232RL USB to Serial converter circuit.

e ATmegal28 pre-programmed Boot loader, programnmable via USB port.

e 8-ch. Analog input with 10-bit Analog to Digital Converter

e 32KB RAM / 32KB EEPROM memory module plug on top

e Support In-system Programming via ISP connector with PX-400 Programmer

e Supply voltage +9V from external. +5V 500mA on-board regulator.

Includes : ATmega 128 Microcontroller board, Plugable Memory module, USB cable, CD-
ROM and Documentation.
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2. Circuit and Memory map

The VX-Mega128 microcontroller board schematic diagram is splited to 3 sections.
The microcontroller section schematic diagram is shown in figure 1. Input/Output port
and external device interface schematic diagram is shown in figure 2 and figure 3 shows
the circuit of Memory extension module.

+5V

Cc10
0.1pF
16 1 sov

to MAIN section

P
Al Y1 OxF000 RD
n y2pl3 OF400TR
o v3 p12_0xF400 RD o
+ — +
) 4 |p LL_0xF800 WR - PORT D.0UT 2
ey I st yshlo ngiggE- PORT D.IN 1 1 ouro
. . X
B =3 cs3 vepl OFCOWR —]| =
o2 y7bZ__OFCO0RD - SWITCH
D.INL [ 2 T g 2] p.outt
o|—e J_ —]| o
- o
D.IN2 1 . : ? D.OUT2
o|—e —]| o
— s 1
1C4/4
D.IN3 [ o '- 2 J D.ouT3
o |—e +5V +5V || o
0 o R11 o c12 =
10k*8 B
: 1 S0 :
D.IN4 D.OUT4
s e :;EE $ 20 32 20 = p | B
23 3 23
o oo oo Qo2 Eg AV
- o
D.IN5 ::u 3t ot o1 e AN n:: D.OUTS
= |4 4 4 17__Ri4 —|=
v} D2 D2 Q2 AW —
— 5 5 ISEIWA
B D3 D3 Q3 WW
o 6 6 15 RI6 o
D.IN6 [ o 14 D4 D4 Q4 WW o D.OUT6
s = 7 7 14 R17 W =
5 D5 D5 Q AW
81 Ds 8lpe Qs =
- L=
D.IN7 [ & Ny o7 Uo7 72 AN s ] p.our?
o |— | o
4 1c4 o= ule R12-R19 r
74AC541 g OEL m 150x 8
J__ GND OF GND
= Ic5 L
5y 74AC573
o
c13
52
BINARY ||—_|_- O
SWITCH 20
1 2 1C7
Do 0 Do 78R05
2l co p1 4 Hn o n
31 n2 2 Jo o DC.input s3 '# ém ci6
D3 & 33 o3 6-12V  BDL ON Py 2204F
= 65 D4 1AS0V 25V
7 +5V
I5 DS
81 Ds
Ny o7
) LED3
OEL 5] POWER
Dleno o226
1 1C6 =
74AC541
([ (o]
Swi SW2 SwW3 Sw4

p

o

Figure 2 I/O port and external device interface schematic diagram of VX-
Megal128 microcontroller board
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Figure 3 Data memory extension module schematic diagram

ATmega 128 operates with clock frequency 14.7546MHz from external crystal
circuit. The crystal 32.768kHz is connectede to ATmega 128 for setting the clock frequency
to support infernal Real-time counter. Supply voltage +5V comes from external DC adaptor
+9V (+16V maximum) via +5V regulator circuit with 78R05 ICs.

VX-Megal28 supports both in Single chip microcontroller mode and
Microprocessor mode. ATmega 128 interfaces with all external device via address
assignment. In figure 4 shows the memory and I/O map of VX-Mega128 board.

External device that connected with ATmegal128 are assigned in address FOOOH
to FFFFH included :

(1) LCD module 16x2 : connect 8-bit data bus with ADO to AD7 of ATmega128.
It causes reading and writing via data bus instead direct inferface.

(2) 4 of Input Switches (SW1 to SW4) : address at upper nibble of FCOOH.
Signal is buffered via 74AC541 IC.

() 4-bit binary Switch : trhis switch gives 4 binary bits. It means 16 different
data 0000 to 1111 in binary base or 0 to 15 in decimal and 0 to F in HEX. Data from Binary
switch are franfered to data bus ; ADO to AD3 via 74AC541 buffer IC and assigned at
lowewr nibble of FCOOH.
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FFFFH 1/0 address > FFFFH FFFFH
Switch
Eggg: Not used Tnput
\ FCOOH FCOOH
FBFFH FBFFH
Not used Digital port Digital port
data Output data Input
8000H F800H F800H
7FFFH F7FFH F7FFH
28KB from 62256 Not used Not used
external RAM F400H F400H
A F3FFH F3FFH
1000H
OFFFH [ Internal 4KB of Not used Not used
0000H | ATmegal28 K FOOOH FOOOH
ATmegal28 R/W = "0" R/W = "1"
Write mode Read mode

Figure 4 Memory and Input Output port organization of VX-Megal28
micrcocontroller board

Also the digital input and output port of VX-Mega128 board are assigned via
address map system as follows :

Digital input port D.INO to D.IN7 are assigned at FSOOH address.

Digital output port D.OUTO to D.OUT7 are assigned at FSOOH address too.
but active with WR signal insterad.

All inferface port include Analog to Dital converter module input are connect to
INEX 3-pin PCB connector. User can connect with INEX many sensors and modules.

VX-Mega128 board supports 8-channel of Analog to digital converter. User can
select supply voltage and reference for ADC module with 2 jumpers JP1 and JP2. If fit
all, selects ADC module to use supply and reference voltage at +5V. If remove all, user
can apply the voltage at these points. The limitation is reference voltage must lower or
equal the supply voltage of ADC module. Normally, fit both jumpers on the board.

Computer interface of VX-Mega128 board via USB. The heart of this function is
FT232RL the USB to Serial converter chip. Thus, interface signal is serial and connect to
UART1 module in ATmegal28. The programming shall be easier and supports all modern
computer includes labtop which not serial port available.

Addition user can program microconftroller’s flah memory via USB interface.
Because ATmega128 microcontroller will be pre-programmed the bootloader ready. It
means this microcontroller baord can program the flash 2 ways. One is via ISP connector
with external In-System Programmer such as PX-400. Another is via USB with bootloader
(Atmega128 must pre-rpogrammed ready).
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3. How to program the VX-Megal128 board

Flash programming ATmega128 on VX-Mega128 board has 2 methods.

(1) via ISP connector with external In-System Programmer : The suggession
programmer is INEX’s PX-400 amd Atmel’s AVR ISP In-System Programmer

(2) via USB with bootloader : This method ATmega 128 must pre-programmed
bootloader firmware. INEX prepare ready to using. However user can re-program the
bootloader with yourself by external programmer via ISP connector. In CD-ROM contain
the HEX file of this bootloader. On VX-Mega 128 board has FT232RL USB to Serial converter
chip to interface the USB but in soffware will look as COM port. Signal from FT232RL are
connected to SPI programming pin PDI (PEO) and PDO (PE1) of ATmegal128. With this
method, user no need the external programer to flash programming. Only plug USB
cable between baord and computer. Open the suitable software. You can work with
this microcontroller board.

4. Extension memory board

The memory board of VX-Mega128 is 64KB. Divides 2 parts. One is Static RAM 32KB
; 62256. However user can work only lower 28KB. Because upper 4KB is reserved by
internal RAM data memory of ATmegal28. Interfacing of this RAM work via the
EXPANSION BUS. This bus provides 8-bit data/address lines; ADO to AD7 and Address line
A8 to A15, and all control signal.

Another memory part is serial EEPROM 32KB; 24C256. ATmega 128 interfaces via
12C bus or Two-Wire Interface (TWI).

If you need to use this memeory board with VX-Mega128 board, must plug this
module on top at EXPANSION connector.

5. Software in VX-Megal28 board

The related software work with VX-Mega 128 microcontroller board that suggession
has 4 soffwares as follows :

(1) IDE development tool - infroduce AVR Studio. It support both Assembly
and C programming. Download the latest version at www.atmel.com

(2) C compiler - suggess WIinAVR. It is powerful GCC compiler and important
Free of charge. It can work with AVR Studio. User can develop C program under AVR
Studio and use WIinAVR to compile. Download the latest version at http://
sourceforge.net/projects/winavr
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@) Flash programming software - suggess 2 soffwares; AVR Prog and AVR-
OSP II. The AVR Prog will install with AVR Studio. Avr-Osp Il is separated. But user can add
Avr-OSP Il info AVR Studio for easier to using. Download the latest version at http://
esnips.com/web/AtmelAVR

(4) Boot loader - It is small firmware that program into Flash program memory
of ATmega128. Its function is write the HEX code with itself via controlling from computer
via serial port. Programming this code info ATmga128 must use external In-System
Programmer in first fime. However the manufacturer pre-program the bootloader ready.

The installation must do following these step as follows
(1) Install AVR Studio
@) Install WIinAVR compiler
@) Install Virtual COM port (VCP) driver

(4) Install Avr-Osp |l software if require
5.1 AVR Studio installation

5.1.1 Insert the AVR CD-ROM and look for this file in the AVR Studio directory;
aStudiodb460.exe. Double-click this file.

5.1.2 Enter the Installation Wizard. Click on the Next button to continue.

AYRStudiod4 - InstallShield Wizard

Welcome to the InstallShield Wizard for AVRStudiod

The Installs

Cancel

5.1.3 In the license agreement window, Select the box : | accept the terms of the
license agreement and Click on the Next button.
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5.1.4 Choose Destination Location windows will appear. You can change the
path by clicking on the Change bufton and setting a new path. After this, click on the
Next button.

AYRStudiod - InstallShield Wizard

5.1.5 The Driver USB Upgrade window will now appear. Click on the Next button
to pass this step.

5.1.6 In the begin installation window, click on the Install button to start installation.

AVRStudiod - InstallShield Wizard

Ready to Install the Program
The w

InstallShigld : [ < Back 1 nstall ! [ 1 _—

5.1.7 After the installation is complete, click on the Finish bufton fo end the
installation of AVR Studio.
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5.1.8 Next step is updating the software with service pack 4. Open CD-ROM .
Enter to Software folder 2 AVR Studio 4.12. Look for this file in the Update folder ;
aStudio4125P4b497.exe. Double-click this file. The welcome installation windows will
appear. Click the Next button to continue.

AVRStudio4 - InstaliShield Wizard =

‘Welcome to the InstallShield Wizard for AVRStudiod

Cancel

IrnstallSfie!d < Back ||

5.1.9 The Select Features window appear. Click the Next button to install the
update files.

=

AVRStudio4 - InstallShield Wizard

Select Features

InstallShicld < Back H News | Cancel
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5.1.10 The Setup Status window appear and shows the installation progress bar.
Wait until finish.

AVRStudiod - InstallShield Wizard &=

Setup Status

InstalfShisld

5.1.11 After installation complete, click the Finish button.

AVRStudio4 - InstaliShield Wizard

Update Complete

Th

Cancel

InusteallShield < Back ||
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5.1.12 To Launch the AVR Studio program, click on Start = Programs - Atmel
AVR Tools = AVR Studio 4. The main window of the AVR Studio program will appear.

YR Stutio BEE
° FEle Project Build View Tools Debug Help

DEHFS ! RREc R A4 AR E= N t» B P UEN G EEEEE
£ Trace Bisabled R B kT e e
170 View x|
Marne | Walue | Bits

lessa x

Loaded plugin STK500

£

£ I
%Eui\d i ] Message | SRFind in Files \ @ Ereakpoints and Tracepoints

® CAPONUM SCRL

5.2 WIinAVR installation

Please note that installation of WInAVR is done after the installation of AVR Studio.
Please ensure this is being done before proceeding.

5.2.1 Insert the AVR CD-ROM, and find the installation file of WinAVR ; WinAVR-
20060421-install.exe in folder Software = WINAVR 20060421 Double-click this file.

5.2.2 Installation language dialog box will appear for selection the language of
this installation. Select your preferred language from the sliding bar.After that click on
the OK button.

[Installer Language X}
@ Please select a language,
‘Engish 13
[ Ck ] [ Cancel ]
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5.2.3 The Welcome installation software window appears and shows the
installation information. Click on the Next button.

() WinAVR 20050214 Setup =

Welcome to the WinAVR
Setup Wizard

This wizard will guide you through the installation of WinAR
20050214,

It is recommended that vou close all other applications
before starting Setup. This will make it possible to update
relevant system Ffiles without having to reboot your
computer,

Click Mezxt ko continue.

Text = ] l Cancel

5.2.4 In the License agreement window, Click on the | agree button.

5.2.5 Choose Install Location window appears. User can change the path and
the folder for the installation of WIinAVR by clicking at the Browse button and selecting
the respective folder. The proposed folder is C:\WInAVR. After selection, click Next
bufton to continue to the next step.

5.2.6 In the Choose Components window, select the components which you
want to install or follow according to the below diagram. Click on the Install button to
begin the installation.

@ WinAVR 20050214 Setup =
Choose Components
Choose which features of WinaVR 20050214 you want ko install, @

Check the components you want ko install and uncheck the components you don't wank to
install, Click Install ko stark the installation.

Select components to install: =]
[] Add Directories ko PATH (Recommended)
[+] add Sharteuts bo Deskkop
[+] tnstall Programmers Motepad

Space required: 71.6MEB

< Back ” Install ] l Cancel

5.2.7 The installation process starts and reports the status back on the screen. The
User needs to wait until the installation is complete. Click on the Finish button to end
once its done.
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5.3 Install Virtual COM port (VCP) driver

5.3.1 Connect USB cable between VX-Mega128 board and computer’s USB port.
Put the ACR CD-ROM in CD-ROM drive. Apply the supply voltage to VX-Mega128 board.

5.3.2 Computer will detect the new hardware.

i) Found New Hardware
USE <-= Serial

5.3.3 After that the New Hardware window appear. Select Install from a list or
specific location (Advanced) header and click the Next > button to continue.

Found New Har dware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install software for

USE <> Serial

:') If your hardware came with an installation CD
2 or Hloppy disk, insert it now.

‘What do you want the wizard to do?

) Install the software automaticaly [Recommended)
@) Install fram a list or specific location [Advanced)

Click Mext to continue.

5.3.4 Next, click to select at Search for the best driver in theses location and
Include this location in the search header. After that click Browse buffon to looks for

Driver directory in CD-ROM. The driver file will contain in folder USB-VCP_driver > WinNT_XP
Click the Next button to continue.

5.3.5 All driver files will install fo computer.

5.3.6 The USB High Speed Serial Converter installation complete window appear.
Click the Finish button. USB indicator on VX-Mega128 board lights.

5.3.7 Wait a moment, the Virtual COM port installation driver window will appear.

Select Install from a list or specific location (Advanced) header similar step 5.1.3.3 and
click the Next > button.
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5.3.8 Select Search for the best driver in theses location and Include this location
in the search header. Click Browse button to looks for Driver directory in CD-ROM. Must
select the same destination from step 5.1.3.4. Click the Next > button to continue.

Found New Hardware Wizard
Please choose your search and installation options.

(%) Search for the best driver in the:

Use the check hoxes below to | ad the default search, which includes local
paths and removable media. The best diver found will be installed.

[[] Search removable media (floppy, CO-ROM._]
Include: this lncation in the search

FACDROMNEBDRADriver UCON7O0 v Browse E
F:\VX-M128v070101\USB-VCP_Driver\WinNT_XP

() Don't search. | will choose the driver to install

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for wour hardware.

< Back, “ Mext > 1[ Cancel

5.3.9 All driver files will install fo computer.

5.3.10 The USB Serial port installation complete window appear. Click the Finish
bufton to finish installation.

5.3.11 After installation complete, user can check the position of the Virtual COM
port or USB Serial port. Open Control Panel. Select System > Hardware - Device
Manager and see Port (COM & LPT). You will found USB Serial Port position. Remeber it
for inferfacing later.

6. Flash programming on VX-Megal128 board
6.1 Via USB port with Bootloader

6.1.1 Apply the supply voltage in range +6 to 12Vdc to VX-Mega128 board. Press
the SW1 switch and fturn-on power switch. The green POWER LED lights. Release the SW1.
At LCD screen shows message below :

Lix-Me9a1.228
Fun » Bootloader

Now the VX-Mega128 board enter to Bootloader mode. Ready for flash
programming via USB port.

6.1.2 Connect USB cable between PC’s USB port and VX-Mega128 board. Check
the USB Serial port position from Device Manager following the figure 5.

6.1.3 Open AVR STudio to develop C program and compile to HEX file ready.
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-

"% Device Manager E]@

File  Action Yiew Help
&g 2 a4 =ra
= =) o

_1’ Computer

wge Disk drives

_-E Display adapters

&5 DWDCD-ROM drives

=% Floppy disk controllers

= IDE ATAJATAPI controllers

i Keyboards

*y Mice and other pointing devices

2 Monitars

B8 Network adapters

o Ports (COM B.LPT)
‘__By" Communications Port {COM1)
¥ ECP Printer Port (LPT1)

0 O O Oy B A

ﬂ Processors
), sound, video and game controllers

o
=

+ Syskem devices

+ é Universal Serial Bus controllers

Figure 5 The Device Manager window shows the USB Serial port that installed
in computer

6.1.4 At menu, selects Tool - Program AVR - Connect... following the illustrated
below for sefting the VX-Mega128 baord to connect with AVR Studio.

|'h AYR Studio - [VX128_Dm.c]
File Project Buld Edit  Yiew W Debug  Window  Help
DEEGC S| ameos. :
1CESO Upgrade. ..
ICESO Selftest...

P xR

AVR GCC x
- ﬁ Yi128_Drm (default)* JTAGICE mkII Upgrade... 015 A e
+ {:::I Source Files AVRISP mkII Upgrade p(1.0."S1:"): ~~ Sen
c_:] Header Files AWR Dragon Upgrade L.3, buttoni(l)):
+1-i_3] External Dependencies (1.8,"52. ") &
’ ClistaEg. . Bil. 8, 5200 »r Sen
+ =5 Other Files Custonize 111 battont2)):
options, ..
: 2l B R W N e
Show Key Assignments :( 3. But tDng 3)); =
Plug-in Manager... -
=n
OB Program AYR HIE® Connect... i
ds1ss st M Auto Conneck 4
LCD Cmdi0f- BT
LCD _TextEs i
LD Bytel(d :
LCD TextExTZ, 0, "Raw Oit: 7. -
LCD_Byte(2.8. digital{}):




MpunoxeHue 1. OnucaHne oTnagoyHoli nnatbl VX-Megal28

16 @ VX-Mega128 : ATmega 128 Microcontroller board documentation

6.1.5 The Select AVR Programmer window appears below.

Select AVR Programmer

Flatform: Port;
STKEOD or &V RISF Auto |4 e
JTAG ICE COM1 —
JTAGICE mkll COmM2 :
AYRISE mkll COM3 Qca”':e'
AR Dragon COk4

COMS ¥

Tip: To auto-connect bo the programmer used last bme, press the 'FProgrammer’
button an the toalbar.

Mate that the JTAGRICE cannat be uzed for programming as long ag it iz
connected in & debugging zession. In that case, select 'Stop Debugging' first.

Dizconnected Mode... ‘

Set all parameter as follows

Platform: STK500 or AVRISP

Port: COM2 (the USB Serial port position that set by computer)
Click on the Connect butfton to connecting.

6.1.6 The AVRISP window appears below.

avrisp -

Pragram lFuses ] Lcu:kBits] .&dvanced] Board ] Auto ]

Device
].-'1'-.T megal 28 j Eraze Device |

Programming mode

|ISP made

j W Eraze Device Before Programming
W Werify Device After Programming

Flazh
L

{* |nput HEX Filz 1E:HDDcuments and SethingshadminiztratortDes

Program | Yerify Read ‘
EEPROM
{ urrent I
& |nput HEX, File |
Program ‘ Werify Read |

Setting mode and device parameters.. Ok
Entenng programrming mode., OF!
Reading fuses .. OxFF, 0=CC, 0=2F .. OF!
Leaving programming made.. Ok
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Set all parameter as follows

Device : Atmegal28
Programming mode : ISP mode
Flash : Input Hex File

After that click on the Browse button to select HEX file which required to
download. Example file is VX128_Dm.HEX. Its path is C:\Documents and
Settings\ Administrator\ Desktop \ VX128_Dm\ default (The result file - HEX file from
compiler will be store in default folder)

6.1.7 Click on the Program button in Flash header for downloading VX128_Dm.HEX
file to Atmegal128 microcontroller on the VX-Mega128 board.

The programming steps are :

6.1.7.1 Erase

6.1.7.2 Program the HEX file. It is VX128_Dm.HEX file.
6.1.7.3 Verify programming

At AVRISP window will show the status at the bottom left corner of AVR
Studio main window. Unfil the donwload finish, screen will show the message Leaving
programming mode.. OK!

6.1.8 Now the flash programming ready. Press RESET switch to run the program.
Observe the operation of VX-Megal128 board.
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@ Connect to USB port in case
@l PC has only USB

O
D |ucon-232s :| -[cx-4 cable

i)

USB to Serial port = PX-400
converter
RS-232 ISP
O 1
Cogpggpﬁopgﬂlal CX-4 cable]:l:l:l S
VX-Megal28 .
O 1 9 50000
(eXeXeXeXe]
DC |
input

Figure 5 The diagram of Flash programming via ISP connector with PX-<400
programmer

6.2 With PX-400 programmer via ISP connector

6.2.1Apply the supply voltage during 6 to 12Vdc to VX-Megal128 board. Turn-on
power switch. The green POWER indicator lights.

6.2.2 Connect PX-400 between Serial port and ISP connector on VX-Mega128
board. If your computer has only USB port, the USB to Serial port converter required. The
UCON-232S is recommmended. See the diagram in figure 5.

6.2.3 Open AVR STudio to develop C program and compile to HEX file ready.
6.2.4 At menu, Select Tool > AVR Prog...

|'b- AVR Studio - [pop_serial_pin.h]
File Project  Buld Edit  Wiew W Debug  wWindow  Help
O = B & £l Pteg E
ICESO Upgrade...
ICESO Selftest. ..

Tt
[

[

AR GCC 3
=149 External Dependencies A TAGICE kL Upgiedes. -Rdn bt
@ ckvpe.h AYRISP mkII Upgrade
@ interrupt. b : - dat=0
@ inttvpes.h A AuwrOspll ud{_baw
(5] in.h nrcw) )

Tomis ALEiH, Customize, .. a=e_=ta:
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6.2.5 The AVRprog window appear.

e AYREprog g @

Hes file

test_wxmegalb hex

Exit...

Flash

Program I Werify I Read I
EEPROM

Program | W erify | Read |
Device

I.-’-‘«Tmega‘l?ﬂ L] Advanced...

6.2.6 For first time using AVRProg program, developer must set some parameter
of flash programming for AVR Prog. The step is as follows :

6.2.6.1 Device box select ATmegal28
6.2.6.2 Click on the Advance.. buftton. The Advance window appear.

Advanced

Lock hits-

|Mode1  ~| |BLBOMode1 =| |BLETModet1 ~|

Mo progran lack features

Fuze bits

[+ SPlEnable [~ OCD Enable

[~ BOOTRST I~ JTAG Enable

[ EESAWE v Full amplitude

[ M103C I~ wWDTON

|E:<t =TAL, High frequency ﬂ
|Staltup: 4 mz + 16K, CK Ll

|BOD enabled, 40% = | |Boot biock 2048 wWords |

Read | wlrite ‘ Chip Eraze |

Device signature  [1E 37 02
Target board BYRISP
Target 5w rev. R

Calibration byte 0245
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6.2.6.3 Set all parameters identical the illustrate in step 6.2.6.2. After that
click on the Write button once for writing the parameters. Theses parameters will store
and set to default value for next working.

6.2.6.4 Click on the Close bufton fo exit this window.

6.2.7 Back to the main window of AVRProg, at Hex file border, click on the Browse
button to find the HEX file. For example, load file VX128_Dm.HEX from this path
C:\Documents and Settings\ Administrator\ Desktop\ VX128_Dm\ default

6.2.8 Click on the Program button in Flash border. The progress bar will active to
shows the progress status.

6.2.9 After downloading finished, the program will run immediately. The file
VX128_Dm.HEX is Hardware testing program for VX-Mega 128 board.

6.3 How to program bootloader with your own.

If you make the flash programming of the VX-Mega128 board with the external In-
System Programmer, possible to delete the Bootloader firmware. If you need to program
Flash memory with bootloader again.Your can re-program the bootloadr by your own
with the external programmer via ISP connector.

The bootloder HEX file is VX-M128_Boot.HEX. It is contained in folder Bootloader in
CD-ROM that bundled with VX-Mega128 set. Programming procedure is similar the flash
programming with ant HEX file with extrernal programmer.

After the bootloader is programmed ready, you can program ATmegal28 flash
memory with Bootloader procedure at topic 6.1
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7. Summary of Teting file of VX-Mega128 board

The VX128_Dm.HEX is HEX file for testing the operation of VX-Mega128 board.
Normally, maker will pre-programmed ready to fest. In first time operation, after apply
the supply voltage. LCD screen on the board will show this message :

Lix-Me9a1.28
Fun > User code

and change to

Lix-Me9a1.28
Demo

After that MCU will read data from 4-bit Binary Switch to display on the LCD screen.
The binary switch can supply 4-bit digital data and is called Knob. User can change the
shaft at Binary switch and see the correct position.
Summay of all functuion can show as follows :
0 : Display the Knob’s value 000" on LCD16x2 module
1 : Testing the switches SW1 to SW4
: ADC module testing
: Test D.INO to D.IN7 input digital port
: Test the D.OUTO to D.OUT7 for output port
: Read port B (PBO to PB7)
: Read port D (PD2 to PD4)
: Read port E (PE2 to PE7)

: Test the RAM on the memory extension module (must plug the memory
board on top of VX-Mega128 board at EXPANSION connector).

9 : Test the EEPROM on the memory extension module (must plug the memory
board on top of VX-Mega128 board at EXPANSION connector).

A : Display the Knob’s value 010" on LCD16x2 module

o N O o0 MO DN

B : Display the Knob’s value “011” on LCD16x2 module
C : Display the Knob’s value "012” on LCD16x2 module
D : Display the Knob’s value "013” on LCD16x2 module
E : Display the Knob’s value "014” on LCD16x2 module

F : Display the Knob’s value "015” on LCD16x2 module

INNOVATIVE EXPERIMENT
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8. Resource

All sourcecode in C program is contained in Example code > VX128_Dm. You can
see and edit by your own to make the new code.

For more information of ATmegal128 microcontroller, can see and download
datasheet and many applicatiobn notes from www.atmel.com.

Special thanks for
1. Atmel Corp. about the perfect IDE software; AVR Studio.

2. Many people who develops the nicely C compiler in name WIinAVR.

I ]
[}
INNOVATIVE EXPERIMENT

www.inex.co.th
www.inexglobal.com



