Zgornja stran tiskanine

ISP in JTAG programator/debugger AVR ICE

Shema:
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Kosovnica:

Element RefDes Vrednost Stevilo | Farnell koda
ATtiny2313A IC1 1 1841617
FT232RL 1C2 1 1146032
Kristal Q1 7.3728 MHz 1 1611795
Header 2x3 IDC | K1 1 1096984
USB-A plug K2 1 1696546
Ferit FB1 0.5A, 0.15E, 40E@100MHz 1 1635709
Varovalka F1 PTC0.5A 1 1294874
Zenner dioda D1 5.1V 1 1617767
LED zelena LD3, LD4 ZELENA 2 1686074
LED rumena LD1, LD2 RUMENA 2 1226420
Kondenzator C2,C3 18p 2 1759194
Kondenzator Cc1 10n 1 1759247
Kondenzator C4, C5, C6 100n 3 1759166
Upor R1 1E 1 1799483
Upor R2, R3, R5, R6, R7, R8, R9, R10 | 330E 8 1799498
Upor R4 10k 1 1799477
PCB 3,7x1,7 cm 1

Navodila za spajkanje elementov in sestavljanje ohiSja:

Rezkana ploscica:
Najprej je potrebno s ploscice odstraniti morebitne opilke, ki so ostali pri rezkanju. Ko smo prepricani, da na ploscici ni ve¢
ostankov rezkanja, jo poprsimo s sprejem za laZje spajkanje. Ko se sprej posusi, lahko zacnemo s spajkanjem elementov.
Preden postavimo elemente na ploscico, moramo narediti prehode med zgornjo in spodnjo stranjo vezja (vie). To naredimo
tako, da v luknjice vstavimo tanke Zicke, ki jih prispajkamo na obeh straneh, preostanek Zice pa odsc¢ipnemo.

Pri spajkanju moramo biti pozorni, da pravilno obrnemo integrirana vezja in diode.

Pomen LED diod:

LED1 Programator odgovarja PCju

LED?2 Programator sprejema ukoze od PCja

LED3 Napajanje komunikacijskega vezja (iz USB porta) je OK

LED4 Napajanje procesorja je OK (napajanje je lahko iz USB porta ali iz vezja, ki ga programiramo)

Pomen Kkratkosti¢nikov:

SKLENJEN RAZKLENJEN
JP1 Programator in programirano vezje se napajata iz USB Vecji del programatorja je napajan iz vezja, ki ga
prikljucka na PCju. programiramo. Ciljno vezje ima zato lahko napajalno

11 Vezje, ki ga programiramo, NE SME imeti lastnega napetost med 2,7 in 5,5 V.
napajanja ali pa pin VTG ne sme biti povezan (v tem
primeru mora biti napajalna napetost ciljnega vezja

5V). 11!

JP2(3) Programiranje ISP programatorja (pred prvo uporabo) Normalno delovanje



http://si.farnell.com/atmel/attiny2313a-su/mcu-8bit-2k-flash-20soic/dp/1841617
http://si.farnell.com/ftdi/ft232rl/usb-to-uart-smd-ssop28-232/dp/1146032
http://si.farnell.com/abracon/abls-7-3728mhz-b2-t/crystal-7-3728m-18pf-cl-hc49-4hsmx/dp/1611795
http://si.farnell.com/harting/09-18-506-7324/header-straight-6way-2-54mm/dp/1096984
http://si.farnell.com/multicomp/mc32605/plug-usb-type-a-smt/dp/1696546
https://si.farnell.com/jsp/search/productdetail.jsp?SKU=1635709
http://si.farnell.com/bourns/mf-psmf020x-2/multifuse-smd-0805-0-2a/dp/1294874
http://si.farnell.com/vishay-semiconductor/bzt52b5v1-v-gs08/diode-zener-0-5w-5-1v/dp/1617767
http://si.farnell.com/kingbright/kphcm-2012sgc-t/led-smd-0805-green/dp/1686074
http://si.farnell.com/osram/lyr971-z/led-smd-yellow/dp/1226420
http://si.farnell.com/multicomp/mcca000321/mlcc-0805-np0-50v-18pf/dp/1759194
http://si.farnell.com/multicomp/mcca000369/mlcc-08055v-50v-10nf/dp/1759247
http://si.farnell.com/multicomp/mcca000295/mlcc-0805-x7r-25v-100nf/dp/1759166
http://si.farnell.com/yageo/rc0805jr-071rl/resistor-thick-film-1ohm-125mw/dp/1799483
http://si.farnell.com/yageo/rc0805jr-07330rl/resistor-thick-film-330ohm-125mw/dp/1799498
http://si.farnell.com/yageo/rc0805fr-1310kl/resistor-thick-film-10kohm-125mw/dp/1799477

Ozivljanje programatorija

Priporocljivo je, da programator prvic priklju¢imo na PC preko USB hub-a, ki ima svoje napajanje. Na ta nac¢in preprecimo poskodbe
ra¢unalnikovih USB portov, ki se lahko zgodijo, ¢e je na vezju kakSen nenameren kratek stik. Po standardu morajo biti USB
prikljucki sicer zas¢iteni, vendar so izkusnje pokazale, da niso vsi PCji popolnoma skladni s standardi.

Pri prvem priklopu naj bo kratkostiénik JP1 razklenjen. Ce sveti dioda LED3, je verjetno napajanje iz USB porta v redu. Ko so vse
morebitne napake odpravljene, sklenite kratkosti¢nik JP1. Ce pri ostalem delu napajanja ni kak$ne hujSe napake, bo zasvetila $e dioda
LEDA4.

Po priklopu na PC bodo Windowsi zaceli iskati gonilnik za USB v RS232 pretvornik. Najdete ga na tem naslovu:
http://www.ftdichip.com/Drivers/\VVCP.htm
Ko ga nalozite mora biti med strojno opremo vaSega racunalnika med drugim tudi »USB Serial Port (COM_)«
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Programiranje AVR911 USB programatorija

Zadnji korak pri izdelavi je vpisovanje programa v mikrokrmilnik. Za to potrebujemo Ze narejen serijski programator. Preden
programatorja prikljuéimo skupaj moramo zagotoviti, da ima samo eden od njiju napajanje na izhodnih prikljuckih (ce obstojeci
programator zagotavlja 5V na svojem izhodu, mora biti kratkosti¢nik JP1 razklenjen, sicer pa sklenjen). Oba programatorja povezemo
s standardnim 6-zilnim kablom za priklop na ciljno vezje.

Polozaji kratkosti¢nikov in stikal:
JP1 Glej poudarjen tekst zgoraj.
JP2(3) | Sklenjen

Za programiranje lahko uporabimo Avr OSP Il (http://www.esnips.com/web/AtmelAVR), ali pa kar AvrProg, ki je del AVR studia.
Najprej moramo sprogramirati konfiguracijske zastavice:



http://www.ftdichip.com/Drivers/VCP.htm
http://www.esnips.com/web/AtmelAVR

# Avr-Osp I - ATtiny2313 = |

Program FUSBBHS] Lock Bits ] Adwvanced ] Corfigure ] Help ]

O Self programming enable; [SELFPRGEN=0] -
O Debug Wire enable; [DWEN=0]

O Preserve EEPROM memary through the Chip Erase cycle; [EESAVE=0]
E Serial program downloading (SPI) enabled; [SPIEN=0]

O wWatch-dog Timer always on; [WDTON=0]

O Brown-out detection level at VCC=4.3 V; [BODLEVEL=100]

O Brown-out detection level at VCC=2.7 V; [BODLEVEL=101]

[E Brown-out detection level at VCC=1.8 V; [BODLEVEL=110]

O Brown-out detection disabled; [BODLEVEL=111]

O Reset Disabled (Enable PA2 as ifo pin); [RSTDISBL=0]

O Divide clock by 8 internally; [CKDIV8=0]

O Clock output on PORTD2; [CKOUT=0]

O Ext. Clock; Start-up time: 14 CK + 0 ms; [CKSEL=0000 SUT=00] -
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Vkljuéene morajo biti naslednje zastavice:

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

E Brown-out detection level at VCC=1.8 V; [BODLEVEL=110]

E Ext. Crystal Osc.; Frequency 3.0-8.0 MHz; Start-up time: 14 CK + 65 ms; [CKSEL=
vse ostale pa morajo biti izkljucene.

Nato je treba vpisati program "avr910 2313 v38b.hex". Najdete ga na strani http://www.klaus-leidinger.de/mp/index.html, lahko pa
naredite prazno .hex datoteko in vanjo skopirate vsebino, ki je na koncu dokumenta. S tem je ISP del programatorja usposobljen.

Vsebina datoteke avr910_ 2313 v38b.hex:

:020000020000FC
:10000000DBCO03E009BY08E10ABY08955F9BFECFAQ
:100010004CB108955D9BFECF4CB90895C895002062
:1000200021F0402DF7DF3196F9CF0895C8950020D3
:1000300021F0402DEFDF3296F9CF0895C8950020CA
:1000400021F0501519F03296F9CF08940895C89508B
:10005000002041F0501511F03296F9CF3196C89535
:10006000C02C8C2C0895C895002039F0501511F043
:100070003296F9CF3196C895D02C089518E22DE329
:100080002A95F1F71A95D9F70A95C1F7089519D06D
:100090003D2F17D03C2F15D00895312D12D0322D81
:1000A00010D0332D0ED0342F0CD00895312D09D01F
:1000B000322D07D0332D05D003D0432FABDF089569
:1000C000332708E070E0331F10F4C59A01C0C598CB
:1000D000770FB6997160C79A1AEO01A95F1F7C79829
:1000EO00015E01A95F1F70A9571F7372F0895552302
:1000F00022F030E2E6DF3D2F03C03D2F41D03160DA
:10010000EODF3C2FDEDFDCDF432F84DF55234AF0C6
:1001100038E2D7DF3D2FDSDF3C2FD3DFD1DF432FB0
:1001200079DF21960895552322F030EACADF3D2F6A


http://www.klaus-leidinger.de/mp/index.html

:1001300005C0573859F03D2F23D03560C2DF3C2F22
:10014000CODFBEDF432F66DF219608950F910F9128
:10015000B3C2552322F030ECB4DF3D2F05C0573831
:1001600061F03D2FODD03660ACDF3C2FAADF342F7D
:10017000A8DFOAEO83DF219608950F910F919CC2BA
:10018000330F330F330F18F4573809F434600895E0
:10019000C098C39A08EC72DFOBEC70DF38ECCO9AA4
:1001A000C39802E06BDFC098C39A01E067DF3A951D
:1001B000B1F7C0O9AC39808950FEDODBFOOE1CO2EAE
:1001C0008C2C50E2AA2499241FEF12BB1FEF18BBFE
:1001D00012E011BB19E017BB14DFDADF17/DFAB3178
:1001EOOOE9F3443559F412DF542FEAEEFGEO2FDF43
:1001FO000FEFDO2EE4ECF6EO036DF61C2433521F498
:10020000ECE4F7EOOBDFEACF463521F4AE4E4F7EQ75
:1002100005DFE4ACF463721FAE8E4F7EOFFDEDECF88
:10022000443749F4EAECF6EO01DFE4EEFGEOFEDEQC
:1002300040EOFODED3CF403719F443ESEBDECECF1C
:10024000413619F449ESE6DECI9CF493631FAE4ES33
:10025000F7EOE4ADE4AEODEDES32C2423639F449E558
:10026000D9DE40EOD7DE40EADSDEB8CF483721F410
:10027000CDDEC09AC39823C2493721FACTDEC0O98A7
:10028000C39A1DC2E4AECF6EODIDE28F4E4EEFGEOLL
:10029000D5DEQO8F411C2403509F03BCOC098C39ABE
:1002A00012E011BB19EB17BBC798552312F0C49A83
:1002B00001C0C49802E3E2DES52312F0C49801COES
:1002C000C49A02E3DBDE3CEAFCDE33ESFADES032C0
:1002D000B8F05523AAF020E2F3DE333599F030E090
:1002E00O0FODEC79A1AE01A95F1F7C79815E01A954B
:1002F000F1F73CEAE6DE33ESE4ADE2A9569F702C071
:1003000030EO0DFDE5S52312F030EODBDEO4EOBGDEGS
:10031000D6C14336B9F47ADE30E4832F55231AF080
:10032000DODE3D2F03C03D2F2BDF3260CADE3C2FD5
:10033000C8DE342FC6DE942F4C2E5D2E55230AF4D2
:10034000219663C1433491F461DES52372F038E4Al
:10035000832FB7DE3D2FB5DE3C2FB3DE342FB1DEG9
:10036000942F4C2E5D2E219650C1A6C1423409F027
:1003700073C04CDE442311F041EQ9EC147DE41349E
:1003800010F042E099C1642E742E4A0DEB42EBB27DB
:10039000A0E63CDE4D936A94E1F7BB27A0E621E09E
:1003A000A22E4B2D463449F0453411F043E084C170
:1003B0004D91CFDE7A94E1F782C1E4EEF6EO3EDECS
:1003C00008F423C030E463DE3D917BDE38E4832F04
:1003D0005EDE3D91932F4C2ES5D2E73DE21967A9436
:1003E00031F07A9421FOAA2069F38A9459F7AA206F
:1003F00009F465C18A943CE464DE352D62DE342D57
:1004000060DE30EOSEDE8BC2C29C15523DAF09D9150
:100410009F3F41F030E4832F3ADE392F52DE4C2EDD
:100420005D2EF8D07A949D919F3F41F038E4832F60
:100430002EDE392F46DE4C2ES5D2EECD021967A949E
:1004400021F73DC13D2F9CDE32603BDE3C2F39DES3



:100450003D91932F36 DEEFCF4235E1F4552322F064
:1004600038E22FDE3D2F03C03D2F8ADE316029DECA
:100470003C2F27DE25DE432FCDDD55234AF030E229
:1004800020DE3D2F1EDE3C2F1CDE1ADE432FC2DD98
:100490002196 A4CE4736B9F4BODDB42FB7DDA42F29
:1004A000B5DD463439F0453409F006C13CDE11971C
:1004BO00E9F794CE1CDES5231AF01297D9F78ECEA9
:1004C0001197C1F/8BCE413429F4A0DDD42F9EDDEG
:1004D000C42FF5C0443419F499DD3BDEF0C0443636
:1004E00011F421DE7BCE4AC3461F4552312F0C49A12
:1004F00001C0C49812E011BB19E017BBCO9AC398A1
:10050000DEC0453409F4F1CF453669F43CEADI9DD6G3
:10051000552312F030E8D5DD34EO0D3DD30EOD1DD15
:1005200008E2ACDDCCC04C3649F470DD3CEACIODDF4
:10053000552382F0342F306EC4DD07C0463699F45F
:1005400065DD3CEABEDD30EABCDD3327BADD342FA1l
:10055000B8DD06C0342F307E3760B3DD30EOB1DD6A
:100560000AEO08CDDACC0433771FA455235AF020E328
:10057000122E222422E0322E99DD3A9497DD332484
:1005800095DD2CCE99C04D3649F43CE49ADD352DED
:1005900098DD342D96DD30E094DD60C04A3351F4AF
:1005A00035DD142E33DD242E31DD342E7FDDO02E3E4
:1005B00065DD85C04E3269F429DD142E27DD242E39
:1005C00025DD342E23DD69DD472F24DD02E356DDF2
:1005D00076C0423711F438E503C0463421F430ESE3
:1005E00070DD33270AC04E3419F438E56ADDO04COE3
:1005F000413551F430E565DD38E063DD332761DDF9
:100600005FDD432F07DDEACD57COE4EEF6EO016DDEF
:1006100018F055C021E0922EDD20D1F09D15C1FODB
:100620008F7080622227552322F0382F4ADD352D26
:1006300003C0352DA5DD316044DD342D42DD40DDC4
:10064000552312F430789078391721F02A9559F70C
:100650000AE014DD992099F199240895513499F014
:100660005332D1F09F3F79F08F7080622227382F6C
:1006700028DD352D26DD342D24DD22DD391729F046
:100680002A9509F0F4CF02E3FODCAA2019F07720CB
:1006900009F098CEAA2413C080EF2227522E382FBB
:1006A00010DD352D0EDD342D0CDDOADD317069F3E2
:1006B0002A9549F3F4CFAEDCAFE3ACDC8FCD4DEOAF
:1006C000A9DC8CCD1300207F287F30FF34FF387FDA
:1006D00048FF4CFF51FF55FF56FF68FF6CFF86FF38
:1006E00087FF0000014004400540064007400840E5
:1006F00009400E101A100F201B2014201C201D4032
:100700002310312033203540374039403D403E40B2
:1007100057103A203B20414043404440454046402A
:100720005E10604061406240634064406640692002
:100730006A2072407340744075407620772078407C
:100740007940000033380000313200004156522019
:10075000495350005665722E332E38622028415678
:1007600052313039204D6F64652C20372E333732AB



:10077000384D687A2C203131352E3230302062618C
:1007800075642920666F 7220414E3931302C20412A
:1007900054393053323331337777772E6D696B723A
:1007A0006F636F6E74726F6C6C65722D70726F6AAE
:1007B000656B74652E64652032362E4665622E3276
:0407C000303036009F

:00000001FF



