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Hepiinqyn

Ymv mopovoa epyacio epguvioape to TAOG Oa pmopovoape vo aviyveOGOLUE
mlavég PLAPEG oTO NAEKTPOVIKA GLGTHHOTO TOL aVTOKIVITOV. 'ETo1 pedetnoaie to mmg Oa
EMKOWMVIGOVUE HE TOV EYKEPOAO TOL OYNUOTOG, GTOV Omoio €AEyyoviol OAo To
NAEKTPOVIKGL GUGTNUOTO TOV OYNUOTOG, KOl KOTAYPAQPETOL OMOWONTOTE WUI CMOTNH
Aertovpyia avtov. Eidape, mowdv efomhopd yperaldpoacte yoo v cuvoesHoAoYior £VOG
SLYVOOTIKOD KUKADUATOC, KaOMG Kol To Tp@TOKOAAN oL Bol Tpémel va vtooTnpilel avTd
AOGTE VO, UTOPEL VO EMKOVOVICEL e TOV EYKEQAAO TOL oyfjuatoc. 'Enerta nepdoape oty
KOTOOKELT] TOV KUKADUOTOS 0VTOV TO 07010 6€ cLUVOVACUO LLE TN ¥PNON EVOG NAEKTPOVIKOV
vroAoylot) Ba umopel va AapPdver kot vo oTéAvel O€dOUEVOL OTOV EYKEQPAAO TOL
avToKIvToL. TEAOC YPNOOTOLDVTIONG TO TPOYPOLUO Scanmaster TPoOYwPNOUUE OTN

Ayveon VO OXMLLATOG VENS TEXVOLOYi TOV TNPEL TIG TPOUTOTOVUEVES TPOLOYPOAPES.
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Summary

In this research we investigate how we could trace possible malfunction in the
electronic system of the car. So we study how to communicate with the engine control unit
(ECU) of the vehicle, where they are controlled all the electronics system of the vehicle,
and records any wrong action of those. We saw what accoutrements we need for the
connection of a diagnostic circuit, and also the protocols which it should support so it can
communicate with the ECU of the vehicle. Afterwards we passed at the construction of this
circuit that combined with a personal computer it could receive and send data in the ECU of
the vehicle. Finally using the program Scanmaster we did a diagnosis of a vehicle of new

technology that meets the precondition specifications.
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Ewayoy

YKOTOG KoL EQUPROYES.

Olo T00 oOYYpove avtokivnta eivol mapayepicéVO e NAEKTPOVIKG EQPTNLLOTOL.
Avto BéParo etvor koAd péyplg Opmg kdtt va mwhelr otpafd omdTe ipacte TALOV

EYKATAAEAEYUUEVOL OTO EAEOG TOV KADE QVTITPOCOTTOV.

"Evag cuvnOiopévog odnyog nmopetl 6€ KAmOW0L GTIYUR VO TAPATNPNGEL OTL KATL OEV
ndel KoAd pe To avtokivnto tov. Otav 610 Tivake opydvemv TOL GLTOKIVATOL avAyouv
Kémoleg amd TiG eVOEIEEIS TOV ONAMVOLV OTL VTAPYEL KATOWO TPOPANUO. & OPICUEVEG
UAAOTO TEPUTTAOCELS TOL NAEKTPOVIKA TOV OVTOKIVITOL apyilovv va pog PAGvVE, opvoOUEVOL
TEIGLOTIKA VO, GTALOTGOVV. AALEG POPEG TO TPOPANLA popel va gival KAmmg acagég Kat
dvokolo va meptypapel pe Adyw otov pnyovikd. IMopdti 10 eVOEIKTIKO AQUTAKL TNG
punyavng ovapet ylo vo pog vodeiEetl 0t KAt dgv el KoAd, oev pog dtvel Kapio mepetaipm
TANPOQOPIL GYETIKA LE TNV QVUOT TOV TPOPAHaTOG. Me To amAd Adyla, ovTtd onuaivel 0Tt
0o mpémer va  Kheloovpe €éva  pavtefod pe 10 gEovolodotnuévo  cuvepyeio.
Extog 6pmg and Ao avtd, morliol amd tovg WloktnTeg oynudtemv Bo NBelov amid va
Yvopilovy TePIoCOTEPA TPAYUATO GE GYEOT) LE TA NAEKTPOVIKO-UNYOVIKA TEKTAVOUEVO GTO
oymua tovg. To mwpdPAnua PePaia elvar Toc pmopet koveic va Pydietl dpn pe Tov YoUd TOV
niektpovik®v mov vrapyovv. H mAnpoeopia mov {ntape eivor xémov exel aAld To

TPOPANLO £YKELTOL GTO TOS B0 UTOPEGOLVLE VAL TV EEAYOVLLE.
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Kegpalraio 1

KoAl®dwa 6ivoeong kot 0vpeg emkovaviog

1.1 KaA®owa covoeong.

To koAdow Tov Ba YPEWCTOVHE YO0 TNV EMKOWVOVIOL UE TO OYMUa €ivol dLO Ko
etvon ta e€nc: évo OBD-II cable kot éva serial cable. Av dev vapyet oepaxn 6vpa ctov
VTOAOYIOTN LOG UTOPOVLLE VO, XPTCLLOTOMGOVLE VOV LETOTPOTEN Omd GEPLOKNG BVpag o€
USB 0%pac.

To OBD-II cable eivat éva kodmdo J1962M ce DBIF omladn petoatpénetl to foouo tov
oynuotog o oepakng Bvpag. To KaAddo avTd ¥PNGYLOTOLEITAL Y10 T GUVIEGHOAOYIO TOV
OYNUOTOC HE TNV O1ayVOOTIKN cuokevn. o 10 KaTovoGovpE KOAVTEPO UTOPOVUE VO

dovue v ewova 1.1.
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Ewoéva 1.1 (17)
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To cepraxd kalmolo mov Ba ypnopwonomcovpe Ba eivar éva. DBIM ce DBIF omAadn éva
OEPLOKO KAADO0 amd ONAvKd 68 ApCEVIKO. LTV TEPIMTOOTN TOL O VIOAOYIGTNG oG OeV
dwfétn oeprakn Bopa, tote Ba ypnoyoromaoovpe Evav petatponéa DBOM ocg USB.

‘Eva amd ta dvo kohddio 60moto omd avtd emdééovpe Ba pog dmdoel ™ dvvotdTTo VoL

GUVOEGOLLE TNV JOYVAOGTIKT] GUGKELT] LLE TOV VITOAOYLOTY| LLOGC.

1.2 @vpeg emkowvoviac.

HEexwvovtog ond 1o dympa pog Ba avalnmoovpe v Bopa OBD-IL. TIpdketton yo
éva Poopo tomov J1962F eivon pia 600pa mov éxet 16pins. To cvykekpipévo Pooua Ba to
evtomioovpe og duapopo onuein péoa oto Oynua. o Adyovg evkoAiog cuviBwmg ot
Kataokevaotég tonobetodv ) 6vpo OBD-II kdtw and 1o TudvL Ayo mo move amd To
netdAo. AAheg opEG TV TonoBeTOVVE PEGH 6TV acPaAEl00 KN 6oL GV BwG PpiokeTon
apLoTEPE KATM OTTMG PAETOVUE TO TYOVL. Xg HEPIKA HoVTELD OU®G umopel va BpiokeTon Kot

KAT® oo TO GTOYTOJ0YELO.

(3,11, 20.)

Yy ewova 1.2 propodpe va dtokpivovpe 1o mopoandve Pucua to omoio BpickeTat

Héso TNV acPoAel0dnKN TG Kautivag Tov avtokivitov. Evog Fiat Stilo povtédo 2003.
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Ewova 1.2

Yy ewova 1.3 pmopovue vo dovUE TN GLYKEKPEVN BVpo OTmG emiong Kot
TANPOQOPIeg GYETIKA e T pins OV O1AOETEL Kol TOLES TANPOPOPIES LETAPEPEL TO KABEVA

a6 avtd. Ta vroroma pins wov dev enelnyoHvTal GTO TAPUKATO GO LEVOVY OGVVIETA.

KANAKHY AHMHTPIOY — TTAPAYXOX
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J1862F (vehicle connector) - signal designation

Pin 2 - J1850 Bus+

Pin 4 - Chassis Ground

Pin 5 - Signal Ground

Pin 6 - CAN High (J-2284)

Fin 7 - IS0 9141-2 K Line

Pin 10 - J1850 Bus

Pin 14 - CAN Low (J-2254)

Pin 15 - IS0 9141-2 L Line

Pin 16 - Battery Power
Ewoéva 1.3 (18)

Me 10 KOTOAAANAO KOADIIO TOV TEPYPAYALE TO TAVE® POAVOLE GTO SYVOOTIKO OGS, TO
omoio &yel Ovo cvplokég BOpeg. Mo Yoo TV emKOw®Viol PLE TO OYNUO KOL L0 YloL TV
EMKOWMVIOL € TOV VWOAOYIGTH WHOG. XTNV TEPINTMOON MOV OEV  UTOPOVUE VO
YPNOULOTOUCOVUE GEPLOKO KOADIO Y10 TNV EMKOWVOVIK [LE TOV VTOAOYIOTH UTOPEl va

YiveL xpnom KATO10v pETOTPOTTEN GE GAAOV TOTTOV Omwg eivarl ) USB.
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Kegaliaio 2

I[poTvma Ko IPOTOKOALG EMIKOLVOVIOC.

2.1 lIpoToma emkovoviag.

Ta mAektpovikd S0 yVOOTIKA GUGTNUATO OLTOKIVITOL YPTCLULOTOOVVTOL GTO.
OYNUOTO OO TNV ETOYN TNS ELPAVIONS TOV YNOLOKADV LOVAS®V SLOXEIPIONG TOV KIVNTHP®V
(mepimov mpwv amd eikoot ypovwa). Ilpokeévov va yivel meplocOTEPO OMOJOTIKY M
mopakoAovOnon twv agpiowv Kavong, £xovv 1MonN and to 1988 KoTAcTEL VTOYPEMTIKA OTIC
HITA dwpopa cvotfuotoa OBD (on-board-diagnosis, dibdyveon eni tov oynuatoc). To
1995 eppaviomke cav cuvéyeln TV mponyovuévev cvotnudtov to OBD-2. To
OVYKEKPIUEVO TPOTOKOAAO TO oOmoio €ixe 1MOM tvmomomBel petald TV O10POPOV
KOTOUOKELOGTMOV GLTOKIVITOV, XPNOLOTOMONKE 0rd TNV EMTPOTY TNG EVPOTOIKNG EVOOTG
oav Baon ywoo MV GVVTOEN €VOC QVTIOTOLXOV EVPMOTOIKOV KOVOVIGLOV, OTOTEAECLN TOL
omoiov glval n VIOYPE®ON OAOV TOV EVPOTOIMY KOTOUGKELOGTOV VO EVOMUATHOCOLV Hio
EVOTOMUEVT] SLyVOOTIKY povada 1 omoia Kaf1otd to factkd dloryvmoTIKG GUGTILLOTO TOV
MO VIAPYOLY GTU OYNUATE TOVS SLUPATE HETAED TOVG, EVM TOVE LIOYPEMVEL EMIONG VO
dnpoctevcovy Ko OAN v oyetikn tekunpioon. H mapovcio tov cvomipatog EOBD
(European on-board-diagnosis) &ivatl vwoypemTikn Yoo OAQ TO OYNUOTO TNG EVPOTUIKNG
évaong og Oha ta véa oynuata ard to 2002 yio toug Bevivokivnthpeg kot amd to 2003 yo
Tovg meTpedatokvntipes. ‘Eva ypovo apydtepa, 1o cvotnuo EOBD &ywve voypemtikd Ko
Yoo TV apyikn taEwopnon oAov tov oxnuatov (amd my 1" Iavovapiov 2003 yia Tovg

Bevivokivnthpeg kot omd v 11 Iavovapiov 2004 yia Tovg TETPELAIOKIVITPES).

(5779839)
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O amoutnoelg oyetikd pe 10 EOBD mepihapfavovial 6ty TAEOVOTNTO TOVG GTO
ISO mpodtoma. ITwo ovykekpyéva oto ISO 15031-3 meprypbopeton pia vmodoyn 16
OKPOJEKTMV, N omoia o€ avtifeon He Ta TPONYOLUEVO CLOTHHOTA EIVOL VTOXPEMTIKO VoL
Bpioketor kovtd oty B€om ToL 03NYOV AVT HEGO GTOV YMPO TOL KvnTNP. Agdopévou 0Tt
TO GULYKEKPIUEVO PUGHO NOM YPTCILOTOLEITO Yo TO S10YVMOOTIKO GUGTNHO OO KATOLOLG
Kataokevaotés (Yoo mapaderypa 1 VW ko n AUDI to ypnowomnoovv and 1o 1993) n
TOPOVGIO TOV OMAG Kol HOVOV OEV OMOTEAEL £YyOMON OTL TO OYNLO CUUUOPPAOVETOL LE TO
npotono EOBD. v mepintmon onAadr| mov 1 ta&tvounon Tov oxnpatog xet yivel mpv
amd TIG OPlOKEG TMUEPOUNVIEG OV avaeEéPONKav vopitepa, Yoo vo UTOpOLUE gilooTe
olyovpol GYETIKA UE TNV GLUUOPO®OTN N Un He 10 TPpwtOKoAAo EOBD gival mBavov va
yperdletan va vToPANOel epOTNUA TPOG TOV KATOGKELAOTN 1 VA Yivel Kdmoto avalntnon
010 OwdikTvo. Opiopévol amd Tovg axpodéktes tov Pocpatog EOBD gvdéyeton va punv
vrapyovv. O TPayHaTIKOs aptBpog TV aKpOdEKTMV OV elval Topdvieg eaptdton amd to
TPOTOKOAAQ OV Ypnoipomolovvtol. Avtd Pefaio dev onuaivel 6Tl aKpOSEKTEG TOV OEV
eueavifovtal 6Tovg TVOKES OKPOJIEKTMV Ba TPEMEL VITOYPEWTIKA Vo amovctdlovy. Ymdpyet
TOVTO TO EVOEYOUEVO O KOTOAOKEVOGTIG VO YPNOUYLOTOLEL TOVG GUYKEKPIUEVOVS OKPOOEKTES

Yo GAAeg Aettovpyieg ot omoieg Ogv meptypapovtot oto npdtuno EOBD.

Mepwkd am6 To. Ipotoma ISO wov oyetiCovran pe o EOBD EINAL:

ISO 9141-2: Zbdvoeon emkowoviac*, ISO 1151 9-4: Zepokn HETOQOPO OEOOUEVMV
xopmAnig  tayxvmtoc*, ISO  14230-4: llpotdkohho KodkNg AéEng KWP2000*,
ISO 1 5765-4: Amoutioelg dwadilov CAN vy ovotiuoto mov oyetiCovion pe v
exmoun| aepiov, ISO 15031-3: Awyvootkd Pooua, ISO 15031-4: XopaKTnpioTikd
gpyareiov eréyyov, ISO 15031-5: Ymnpeoieg owbyvmone, ISO 15031-6: Kodiwkol
oQoApatov oyetilopuévov pe v exmounn oepiov (DTC), ISO 15031-7: Acediein

HETOPOPEG OESOUEVDV.

*oamd 1 Iavovapiov 2008 dev emrpémeton otic HITA,

(1, 6,8, 10, 13)
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2.2.1 lIpoTtéKoira emKOVOVIOGC.

To ohvoro TV nAektpovik®v eEaptnudtomv Tov teptlapupdvoviot oe Eva Oynuo cuvhETovy
éva 01KTLO SPOP®V GLOTNUATOV e PIKPODTOAOYIOTEG TO. OTToio GLVOEOVTOL PETAED TOVG
Téve o€ £va S10VAO Kot GTOV YMOPO TV UNYOVIKOV OVTOKIVATOV KOAOVVTOL “NAEKTPOVIKES

b

povadeg eréyyov ” M ev ovvropia ECUs ( electronic control units ). To mepiocdtepo
ovuvBeta cvotnuota OTMG elval M daxeipion Tov Kvnmpa, to ABS, 10 ESP ol ot
aepOCaKOL, £yovv 10 KAbe Eva v 01k Tov ECU. Evvoceital Befaia 6t1 OV ¥pnoipomolovy
OAOL Ol KOTOOKEVAOGTEG OTOV 1010 (GEPLKO) SlOVAO YO VO ETKOVAOVIIGOVV Ol OAPOPES
ECU peta&d toug d1popa cuoTAHOTE SIodAmV glval SuvaTov Vo GUVUTTAPYOVY OKOUN Kot
ot0 10 oynuo. Otav eppoviotnke 10 MpwTOKOAALO OBD-2, eMobncav vmoyn to
TEPLGGOTEPO FLUOEOOUEVO TPMOTOKOALN SLOOAMV TOV YPNGLULOTOIOVVTO EKEIVN TNV TTEPT000

Kot mo ovykpuéva: otig HITA emwpatovce 10 mpwtékorro PWM tng Ford kot to

npwtokolo VPWM mov to ypnoiponmowovse n General Motors. To axpwvouio PWM

(3 2

nmpoépyeTon omd to “ pulse width modulation 7, (Stopdp@morn TAATOLS TOAUOD) Kol TO
VPWM and to “ variable pulse width modulation ” (petafoaiiopevn SlopOPP®ON TAATOVG
TOALOD).

Ot svpomaiot kot AGLITEC KOTOOKELOOTEG OYNUATOV TPOTIUNCAV TO OYETIKA OA
TptOKOoAAO ISO 9141-2 10 omoio potdlel apketd pe avtd mov ypnoyonoteital 6to UART.
Mepikd axoun mpwtokoArd eivor to KWP2000 10 omoio amotedel mapoaAloyn Tov
npotvnov ISO 9141-2 (to KWP mpoépyetar and 1o “ Key Word Protocol ), kabmg kot o
oioviog CAN, o omolog tdpo teAevtaion Apyloe Vo YIVETOL SNUOPIANG GTO dLYVOGTIKA
cvotiuata.  Xvvoyilovtog gyovpe Oel TMEVIE TPOTOKOAAD  EMKOWVOVIOG TOV

ypnoporoovvral oe Evpann Acia ko nvopéveg moiiteg tng Apepikng to omoia eivar:

[Ipotdéxora OBD-2 xar EOBD

1SO 9141-2, KWP2000, J-1850 PWM, J-1850 VPWM, Aiavioc CAN.

Epeig xoprog Oa aoyoinbovue pe tov diavio CAN.

(2,3, 12, 19)
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2.2.2 Atovro CAN.

O odioavlogc CAN ( Controller Area Network ) ocvvdéel éva cOVOAo OUOTIL®OV
HOVAd®V (KaAovpévaY KOUPmV) HECH £vOG O1GVPUOTOV dLA0V. O CLYKEKPIEVOS O10LAOG
avartoynke amd6 v Bosch 10 1983  yio  ypriom  oto  oynuaTOo.
To mpdtumo ISO 11898 kabopilel To pLGIKE YopaKTNPLOTIKA TOV d100Aov CAN Kabdg Kot
TOAADV GAA®V TPOTOKOAA®V SOA®V GUUTEPIAAUPOVOLEVOL YloL TOPASELYUA KOl TOV

PROFIBUS.

Avty T oTiyun VRAPYOLV OPKETA OAOKANpOUEVO OTNV  oyopd T Oomoid
CUUHOPPAOVOVTOL UE TIC GLYKEKPIUEVEG TTPOOLAYPOUPES, €va amd To Omoio €ivor kol TO
PCA82C250 ¢ Philips. Mia a6 t1g pefdoovg mov ypnotomrotohvtal yio TV TPpocTacio
and mopenPorég tvar 1 TavTdypovn ekmoum| evOg ymeiov o€ 000 cUPUATE HECH TAGEDV
ot omoieg petapdrrovior oe ovtifeteg katevBivoelg (To kaiodpevo Sopopikd onpa)
dedopévou 4Tt | Aoyikn otdOun kmdkomoteitar BAcEL TG S1APOPES OLVOKOD HETOED TOV
dv0 ocvpudTov, 1N TOPEUPOAES Ol Omoiec TEIVOLV VO EMOPOVV 1GOOVVAUN KOl GTO OLO

(13

ovpuato, amoppintovral. H pébodoc avtny wodeiton “ oamdppuym kowod onuotog .

2ty ewova 2.1 propovpe va dodue 0 Tmg avanticoete 0 olaviog CAN.

KANAKHY AHMHTPIOY — TTAPAYXOX
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Ewova 2.1 (21)

Ta onuata CAN vymAng Kot YoOUnAng otabung HETapEPOLV €vo GEIPLOKO OYLLO
OedOUEVOV OVESTPAIEVO KOL U OVESTPOppEVO. 10 TO opaTe ¥PNCILOTOOVVTAL 0O YO0l
avotktov cVAAEKTN (PNP vy tnv 0dnynon tov vyniotd (CAN-H) ofjpotog oto VCC, xon
NPN vy v odfynon tov onfuotog CAN-L ommv yn (GND)), to omoio omnpaivet
OTL givar duvatdv va GUVOEGOLUE TTOPAAANAL TTEPIGGOTEPEG GVOKEVEG TV GTOV SlovAo
Y®pPic va vIhpyel KivOuvog PPayLKLKAMUOTOG GTNV TEPIMTOOT GLYKPOVGEMV 1) KATAGTOON
Tov difovAov omo¥ Tt onpata CAN-H kor CAN-L @épovv Sa@opeTikég oTaOUES TAoNG

KaAeltol “emkpoTovca” Katdotaot (e dpopd . Téomng peyolvtepn ond 3,5V).

KANAKHY AHMHTPIOY — [TAPAYXXOX
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Ewova 2.2 (22)

H xotdotaon 6mov ot o1dfueg elvar mepimov oOpoteg (n dwpopd eivor pikpodtepn
and 1,5V kadeiton “omoywpovca” KaTdotaon). ZOUemva pe tov opiopd tov otadiov CAN,
N EMKPOTOVGO KOTAGTOOT OVTIoTOWEL 0T0 Aoyikd unoév tov dwwviov. Otav Aoudv
Kémolog kOUPog e@apuoler évo Aoyikd pndév move oTov OlawAo TOTE  EMIKPATEL
omolovdNTote GAAOL KOUPov epapuoler Aoyikd éva. Xnv ovcio dnAadn o diovAog -

mapéyel pio KoAwdiwpévn ohvoeon AND petald tov kOUPov.

Koatavodvtag Aoty v Aettovpyia tov draviov CAN cav kdkimpa, Bo tepdcovpe

va SOVLLE TO TG TPETEL VOL £IVOL TO UVOLLO TOV OTOGTEALETE GE AVTOV.

KANAKHY AHMHTPIOY — [TAPAYXXOX
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"Etot dowmdv €yovpe ™ popen tov unvopotog CAN.

['o va amootaAel éva pnqvopa otov diavio CAN O mpémel va €xel pio cuykekpluévn

HOPO™.

To moxéto «oAieitor “mioicto” (Frame) wxot omotekeitor omd  emntd  media:

- Exkivnon miaiciov.

- TavtdétTo unvopaToc.

- Ynola eléyyov.

- Agdopéva (0 émg 8 Byte).

- Ynoia emainbevonc.

- Pnoio emPePaiowonc Aqyng.

- Téhog mhaiciov.

Yrdpyovv o100écipa 000 SOPOPETIKA UNAKN TOVTOTOINONG, 0ONYDVINS G€ OVO

SPOPETIKOVS TOTOVS TAUGIWV:

KANAKHY AHMHTPIOY — TTAPAYXOX
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- Tvmwo mraicto (tavtotta pe 11 ymeia).

Ewéva 2.3 (23)

Aitmon EOBD vy avéyvoon tov aisOnmipa taydttog kivinong (tovtotnta pe 11 ynoed).

=

1..{@-;_{ | .T]; i _ | 0D 1 1# .S.L-P.I i‘nif?_‘{

:,. e R ¢_

Ewovo 2.4

Amndvimon EOBD oty onoto meptlopfdvetar n tipuf tov awcntipa toyvtntag kivnong
(towtdémra pe 11 ynowd).

KANAKHY AHMHTPIOY — [TAPAYXXOX
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- Exterapévo miaico (tavtdotnta pe 29 ymoeia).

18 [pB |33 [F1 |02 | 01 [oD° . CRC

Ewoéva 2.5 (25.)

Aitnon EOBD vyia avéyvoon tov aucOntipa tayxdtrog kiviniong (tavtodtnta pe 29 ymeid).

18 |DA |F1 | xx |03 |41 |oD | W CRC

Ewova 2.6 (26.)

Amnbvinon EOBD otv omoia mepthopfdvetor n Tiun tov oaucOntipo toyvtntog Kivnong

(tovtotnTa pe 29 ynowd).

210 EOBD ypnoylomototvion t€66EpIc dopopeTikol GLVILAGHOT UKoV TOTOTNTOS Kot

ToYOTNTOG OLHAOL:

- Tovtomta pe 11 ymoeia ota 250 Kb/s.

- Tavtémta pe 11 ynoia ota 500 Kb/s.

- Tovtotta pe 29 ymoeia ota 250 Kb/s.

- Tavtomta pe 29 ymoeia ota 500 Kb/s.

KANAKHY AHMHTPIOY — TTAPAYXOX
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‘Eva mhaicio CAN meprhapBdvel mavia 8 Byte dedopévmv. Ztnv nepintmon nov dev

XPNOLOTO0VVTOL OAO, OGO TEPIGGEVOVY AAUPAVOLY TNV TN UNOEV.

To mpwto Byte o10 medio dedouévov kareitor Byte PCI Kou VTOOEIKVVEL TO GV
EYovpe vo KAVOLUE e £vol OTAO 1) TOAAATAO TACIG10. TNV TEPITTMOOT TOV OTAOD TANIGIOV
10 Byte vmodewvier emiong 10 mAnBog twv Byte tov mediov dedopévev 1o omoia

YPNOLOTOLOVVTOL GTNV TTPAEN.

Ymv ewkéva 2.7 pmopovpe vo dovpe €vo TLUTIKO TANICI0 CUUP®VE pHE TIG

npodtaypapec CAN 2.04

Arbitration Control | Data CRC Acknowledge EOF Intermission
_———— — -la - e & - - T
Field Field | Field Field Field Field Field
11 Bit DLC user data, 0 - 8 bytes 15-bit CRC ACK EOF 3 Bits
Identifier 3210 checksum Slot 7 Bits
S R I Cc ACK
0 T DK R Delimiter
3 RED :
Delimits 990065 - 11
Ewova 2.7 (34)

"Etot Aowmdv apov avorvoape 1o diovio CAN, o omoilog ta televtaio ypovid £yve
YVOOTOG Yo TNV eMIPAEYN TOV NAEKTPOVIKOV GUGTNUAT®V TOL OVTOKIVITOL OOV TPV TO
¢10o¢ 2003 dev emTpendTAV OTIG ETOUPIEG VO TOV  YPNOILOTO0VV, Ba TEPAGOVHE VO dOVE

£va S1oyveoTIKO KOKA®LO Tov Bo Y1 GLLOTO|GOVLLE.

(4, 14,17,27,28))

KANAKHY AHMHTPIOY — TTAPAYXOX
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Kegoiaio 3

Kotaokev] KokKAONOTOg KOl KMIKETOS O10YVOOTIKOV.

3.1 Yaka kot Kdkiopa owayveootiko.

g aut Vv mopdypago Ba acyoAnBode pe 10 TOG UTOpovpE Vo TIAEovuE Evav
npocapuoyéo. EOBD €10l ®GTE VO HETATPEWYOVUE T ONUoTe Tov AapPdvovue omd to
ouvoeopo EOBD og onuata RS-232 mov kataldfel 0 vtoAoylotg pag. Axoun Oa dodue Tt

VAMKA B0 YPNOUOTOUCOVLE KOl TG AELITOVPYEL TO KUKAMLO OVTO.

3.1.1 Ylka owoyveooeTikov.

[a v xatookevn Ttov KLKAGpOTOoG 6Oa ypelacTovpe dPopd VAKE, TO
TEPIGGOTEPO UTOPOVLE VO T TPOUNOELTOVLE EVKOAN OTO KATO0 KATAGTNLO LE DAKA Y10l
NAEKTPOVIKOVC.

Opopéva dpwg omd avtd Bo mpémel vo to. mopoyyeilovpe HEC® TOL SLOdIKTVOV, OTd
OGLYKEKPIUEVO OOIKTVOKE KOTAGTHLOTO TOV EUTOPEVOVTOL TETOLO VAIKA 1] omtd TNV Toupio

OV TA KOTAOKEVALEL.

Ta vAKaG Tov Ba ypelacTovpe givol Ta okoAovOd:

KANAKHY AHMHTPIOY — TTAPAYXOX
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Avtiotdoeis:

R32,R33 =100 Q

R5 =2400Q

R1, R2, R3, R4, R27, R28, R29, R30 =470 Q
RI17,R19 =560Q

R16,R18 =22KQ

R6,R7,R14,R15, R23, R26, R31 =4.7KQ
RS, R9, R11, R13, R22, R24, R25,R35 =10KQ
R10,R21,R36 =22KQ

R20,R34 =47KQ

R12 =100KQ

[Mvkvortéc:

Cl,C2,C5,C6,C7 =0.1uF 16V
C3,C4 =27pF
C8,C9 =560 pF

Aiodor ko LED:

D1 =1N4001
D2,D3,D4,D5 = 1N4148
L1,L3 =Kitpwa LED
L2, L4 =TIlpbowa LED
L5 =Koxkkwo LED

KANAKHY AHMHTPIOY — TTAPAYXOX
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Ta ypopato mov emréovpe ya too LED givatl 01kNg Hog €MAOYNG KAmO10G AALOG

umopel va kAvel xprion GAA®V YpOUAT®OV Kot GUVIVACUMV.

Tpaviictop, Ztabepomontég Kot OhokAnpopéva.

Q1,0Q3,Q5,Q6,Q7,Q9 =2N3904 (NPN)
Q2,Q4,Q8 =2N3906 (PNP)

Ul =ELM327

U2 =MCP2551

U3 =78L05 (5V, 100mA regulator)

U4 =317L (adj. 100mA regulator)

Bdoeic ohokAnpouévov, Bipec emkotvaoviag, KAT.

IC Socket =28pin 0.3”
IC Socket = 8pin 0.3”
RS232 Conn = DBYF
OBD Conn =DB9M
X1 =4.000MHz Crystal

KANAKHY AHMHTPIOY — TTAPAYXOX
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3.1.2 Kvkiopo o10yvemoTikoy

g ot TV Topdypaeo Bo KOTOGKELAGOVLE Kol B0l LEAETICOVLE TOV TPOCAPLOYEQ
EOBD.

Ot mnpogopieg TOL YPEWCTNKOUE YL TNV KOTOOKELY] TOL KULKAMUOTOG
npogpyovtol and ta Datasheets twv ohokAnpopéveov ELM327 xow MCP2551. Anhoadn to
dvo oAokAnpopéva mov Paciletotl To S1oyvVOoTIKO HOC.

To ELM327 emAé&ytnke Katd TNV TPOoTIUNon Hov petalld dAAv 010TL eivon oyeTikd
KOvoOPlo OTNV TOPAy®yn Kol VTOSTNPILEl TANPOS TNG EVPOTATKES TPOIIAYPAPES, OOV
petd to €rog 2005 €yovv cvppopembel pe Ta evpOTAiIKE TPOTLTO OAEG O1 EVPOTATKES KO
ac1laTIKES ovtokviToPlopnyavies. Apa Bo KATooKELAGOVUE Eva dYVOGTIKO OV Ba etvan
amoAlvto cupPotd pE To awToKiviTa OV €YovV Kataokevaotel petd to 2005 ko kotd
ocvvémelo Oo pag eivorl PO Yo o EMOUEVA XPOVIA £MG OTOV OvVOOE®POVY OVTA TO

KkaBopiopéva TpdTLTTO LE KATOLM KOvovpla TEXVOAoyia Tov Ba avokaAlvpOet.

Ynig ewkdveg 3.1 ko 3.2 BAémovpe ta Svo oAokAnpwpéva to ELM327 wor MCP2551.

Ewova 3.1 (29.)

KANAKHY AHMHTPIOY — TTAPAYXOX
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Ewéva 3.2 (30.)

To ELM327 éyer  dvvatdomto vo AdPet mAnpoeopiec kol omd to MEVIE
TPOTOKOAAL TTOV VILAPYOVY 6TO TPdTLTO EOBD ta omoia elvan: (ISO 9141-2, ISO 14230-1-
4, SAE JI1850 10 omoio mepiéyer 1o (JI850-PWM won J1850-VPWM), ISO 15765-1-4
(diaviog CAN).) MCP2551 givor 10 OAOKANPOUEVO TOV GLVOdEVEL T0 ELM327 dote vo
umopel va Aapfavet Tic TAnpoeopieg and 1o diowio CAN.

Yy ewkova 3.3 Ba dovpE TO NAEKTPOAOYIKO GYESIAYPOLLO TOV SLOYVOCTIKOD LG,

01OV AUECMG LETA Ba EENYNOOLLLE TNV AglTOLPYiD TOL.

KANAKHY AHMHTPIOY — TTAPAYXOX
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Ewova 3.3
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Mo kaBe TPOTOKOAAO YPNGLOTOIOVUE JAPOPETIKO HUEPOG TOV KuKA®patog. H
pouion g otdbung yw to TpwtokoAro ISO 9141-2 wor ISO 14230-1-4(KWP2000)
napéxetal and to tpoviictop Q6 kol Q7 and ta pins 8 kot 4 1ig OBD Conn. ZOuomva LE To
npétumo ISO n kGBe pio amd T ypopupég ocdopévov Ba mpémel va tepuatilel pe pio

avtiotaon S10€Q.

Ta ISO onpota petagépovial pEoco TV tpaviictop Kot Tov avtiotdoewv R16 oto
pins22 kot R18 610 pins21 kot péom evog dapet Tdong mov dnpovpyeiton and tig R20

ka1l R21 oto pins12 tov ELM327.

Ymv mepintwon tov mpwtokOAAov JI850-PWM, ta Q4 wor Q5 poli pe to Q3
eCumnpetohy TNV AMOGTOAN KOl ARYn TOL  OlPOPIKOL oNuatog oto  pinl3.
Evo n tdon ofpotog mov amotteiton ond 10 mpdtvono JI11850-VPWM mopexetor amd To
KOKAopa wov meptéyet To 3171 pali pe ta Q1 kot Q2 eEuanpeTovv TV ATOGTOAN Kot ANy
TOV O1POPIKOV oNuatog oto pinll. 1 peETOPOPE TV TANPOEOPIOV Yo OVTE TO OVO

TPOTOKOAAN YiveTon pécm TV pins 6 ko 7 tg OBD Conn.

['a to npwtdékorro ISO 15765-1-4(diavioc CAN) amd to pins 3 ko 5 g OBD
Conn petagépete 10 onua amd 1o 6icvAo CAN. Ta R32, R33, C8 kot C9 karactéAhovv
TVYOV aVaKAGoELS eEndve oTtov diavio CAN. O amoutoduevog puOudc petapopdc tov 250 7
500 kBaud emtvyydvetar pe v Pondeta tov MCP2551. Etol 10 ofjpa and 1o diavio CAN
LETAPEPETOL OTO pins 6 Kol 7 TOL TPOAVUPEPHEVTOG OAOKANPOUEVOD OTTOV OVTO HE TNV
o€1PA TOL OMOGTEALEL TO KATAAANANG popeng onua omd to pinl oto pin23 tov ELM327,
Kol Aappdverl avtiotoryo and to pin24 tov ELM327 ¥10 pind too MCP2551.

H tpopodoacia Tov KukA®UATOG Hag YiveTal pe TV ¥pnomn Tov 78L0S5 peTatpamovue
ta 12V mov mepvovpe and to pin9 1ig OBD Conn o€ 5V. H yelwon tov kukAdpotog divetan

and 1o pinl 11 OBD Conn.

Amd 10 pinl8 tov ELM327 yiveton 1M GIOGTOAN TOV TANPOPOPL®OV Kol 0dnyeiTot
pécw tov Q9 oto pin3 g RS232 Conn(oeiprokng 60pag) yio va 9OAcEL GTOV LTOAOYIGTYG
HoG avtiotoryo. ol mAnpogopieg mov Epyovror amd ovtdov  oto pin2 T RS232

Conn(ogplaxng B0pag) odnyodviot pésm tov Q8 1o pinl7 tov ELM327.

KANAKHY AHMHTPIOY — TTAPAYXOX
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Ymg ewkova 3.4 anewoviCeton to ELM327 kabBmg kot mAnpoeopieg yu to kébe €va pins

ortd oTa TOov dloOETEL

Connection Diagram
PDIP and SOIC

(top view)
MCLR [ ~ ] OBD Tx LED
Wmeasure [] ] OBD Rx LED
J1850 voits [ [ RS232 Tx LED
J1850 Bus+ [ ] RS232 Ry LED
Memaory O [ CAN Rx
Baud Rate [] m ] CAN Tx
LFmbde [ cga ] 1s0L
Vas O %] 1 IS0 K
XxT1 O ~ ] Voo
T2 O 1 ves
VPW In O (1 RS232 Rx
10 In [ ] R9232 Tx
PwM In O 1 Busy
J1850 Bus- [] [ RTS
Ewoéva 3.4 (31.)
Ymg ewova 3.5 anewovileton To block diaypappe tov ELM327.
4.00 MHz
Block Diagram
Memory XT1 ] %72 MCLR
T ? Ymeasure
Baud Rate |4} > AD
LFmode E—+ command ~ Converter
and
Protocol
RS232Rx R3232 [  Interpreter CAN o ;
it |SO 15765.4 S0 91412 SAE J1850
RS232Tx [1T—e— ] | «| sAEJi1939c S0 142304 PWM & VPW
Busy [ig—=
_
status LEDS OBD interfaces
Ewodva 3.5 (31.)
KANAKHY AHMHTPIOX — ITAPAYXXOX
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>mg ewova 3.6 ansikovileton to MCP2551 xaBag ko mAnpogopiec yio 1o kébe éva pins

ortd ota Tov dloDETEL

Package Types

PDIP/SOIC
TXD []1 ' 8[|Rs
vss[]2 = 7[JCANH
L ¢
voo []3 E 6 [ JCANL
RXD[]4 = 5 ]VREF
Ewova 3.6 (32)

Y ewova 3.7 amewoviletor To block didypappo too MCP2551.

Block Diagram

E VDD

B TXD ; Thermal
= Dominan
Yoo Detect Shutfown
TXD @ I >| Driver \
‘_‘-: Control
B sl ‘ P l Ol * E
5 ope ower-0on y CANH
Hs Control Reset 0.5 Voo
| - q}—/
RXD =]
E} \\ GRD - | CANL
Receiver
= Ly Reference *
VEEE @— Voltage 4‘;
Vss
Ewéva 3.7 (32)

KANAKHY AHMHTPIOY — TTAPAYXOX
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3.2 Kotaokev] KMIKETOS O10yVOOTIKOD

2y ewova 3.8 aneikoviletar o oynUATIKO KOKA®UO TNG TAAKETAG LLOG.

Ewova 3.8

e avutd to onueio Bo dovpe 00MYiEg YO TNV ELPAVIOT TOL KUKAMUOTOG GE TAAKETA

pe t pnéBoodo ¢ amoydAKwoNg.
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Edv 6Aa eivar cootd tondote Ty oapdvela og Evav Laser extommt) oty PEYIoT
aviAvon, KOYTE TNV OPAVEID, OTO TUNUOTA TOV OXESi®MV Kot QUAAETE To. UEYPL TNV
EUPAVION TOVG, TPOCOYN OTNV OLOPAVELD OCTE VO UMV TNV AEPMOETE, Oa TpémeL va £xovpe
KaBapd y€pto Kot vo. unv Ty mivoupE amd onpeio OTov pumopel va ennpeactel ) ELEavion

TOL TUTOUEVOV.

I'o TV EnEavion TOV 600V yperolopaote To £ENC VAIKA.

e Yko0TEWVO Odrapo pe Aapma UV 300W
e 2 koppdatia yoari 30x30cm ko wéyog 0.51A
e Peridrol (A6 @appoxeio)
o Kelam (A6 Super Market)
e TooMno®io (A6 Super Market)
e [MhaoTikG YavTio (ZnTiioTE 06 Quppokeio yavTia yepovpyeiov)
e DoTogvaicOnTeS TAUKETES
o YpéL Y10 EMKAAVYN TG TAUKETAS 0o owafpmon
e  Tpumévi pkpo poOplopevav otpo@ov pe fdon ko apideg (TpvravaxKia)
amd 0,5k £0g 3h

o 2 heK@veS TAUGTIKEG

O okotevdg BGAapoc dev glval kdtL To dVOGKOAO GTNV KOTAGKELY] TOV, OPKEL va
{nmoete amd Evav popaykd 1 vo OTIAEeTe €0€lg £va VIOLANTL, Pe OPEAIO YDOPO VYOLg
60cm BdBovg kot TAdtovg 40cm Kot TOPTA TOL VAL EPAPUOLEL OGO TO dVVOTAOV KOAVTEPO
otov Bdiapo, pe pio TpOTA 6TO KEVIPO KOl EMAVO Y10 VAL GTEPEDMGETE TNV Pdon yia 1O vIovl
¢ Aaumag. To vroul mpénet va givor omd mopoeldvn yio va unv Amacet oty Beppokpacio
OV AVOTTOGGEL 1 AduUTO, €MIONG YPNOYOTOMGOTE ACTXEVIO TOdW 1| PAonS Yo TV

Balapo dote va punv £xel Kpadaonovs (Yo LeyaAdTeEPT TPOSTOGIN TG AAUTAG).

H Aduneg UV givon Adumeg vrepiddng axtivoforiog kot givar Alyo okpipég oto
EUTOPLO, TEPAV TOVTOL OUOG YpelovTal Katl pio Tpobépuovon mepimov 5 Aent®dV Yo vo
Eyovpe TV KOAOTEPN SLVOTH OITOSOCT), TPOTOV AOITAV O0ONYNOETE TIG TAUKETES GG HECO
otov 0dAapo, avayte v Adpmo TovAdylotov 5 Aemtd vopitepa, emiong pnv korrdéere
noté angvOeiog Tov AapumTipo KeOag vdpyel kivovvog Yo BAGPn g 6paong cog and

aVTOV.
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Ta ovo koppdtio omd yvoAl yperdlovior yioo ™MV oTPEN NG TAOKETOS HE TNV
dwpdvelo péco otov BGAapo, YPNCOTOOVUE TO €va YVoAl cav Pdon tomoBetodue v
QMOTOELOIGON TN TAAKETA [LE TOV YOAKO TPOG TA EMAVE®, TOTOOETOVUE TNV N TIG OLPAVELEG
LLE TNV TUTOUEVT] TAEVPA VO EPATTETOL LLE TOV YOAKO KOt TEAOG TO OEVTEPO KOUUATL YOAALOD
v omd v M TG dapdveleg Yo va Tig mECEL v oTov YOAKO, KaAd Bo MTov va
YPNOLOTOUMCETE KOAANTIKY| Tavio dtapavn (koAAntikn tawvia 3M oyediov didpavn) Kot va

KOAAN GOV LE TIG dVO TAGKES 0 YvoAl pueta&d Tovg.

H 6ln mopamdve dwdikacio Oa mpémer va yivel 6e ydpo 00O TO SLVATOV UE
YOUNAOTEPO POTICUO KL GE YPIYOPO YPOVIKO SACTNHA, O10TL 1| POTOELOIGONTEC TAUKETEG
and v opo wov Oa AEOPEGOVLUE TNV TPOCTOTEVTIKN TOVLG EMKAALYN &ivol TALOV
ektebeyéveg o€ omoldNMOTE TNYN PMOTOS KOl UTOPOVV va. dnpovpynbovv mpofinuota

otV TAOKETO oo TNV LIEPPOAMKN EKOEOT TG GTO PWG Yo TOAN MPOL.

A@ob mpobepudvete tov BaAapo, pe mpocsoyn Parte T 2 TAGKEG amd Yool pe v
TAoKETO Kot TV dpdvelo otov BdAapo ympis va épBovpe o€ ema@n pe TOV AApTTHPO
Kol yopis va Tov kortagovpne, kieiote v moOpTa Tov BoAduov Kol mepévete Yo 15
mePimov Aentd, 610 ddoTnua avtd PBpeite éva kovuti (T.y. and momovTold) Yoo vo pUAGEETE

v mhakéta petd v £kBeon g kot Ceotdvete (MHN TO BPAXETE) 1 Aitpo vepd.

Metd 10 mépag tov 15 Aentdv offnote v Aduma kot Byaite Tig mAdkeg omd Yool pe
™V TAOKETO KO TNV/TIG dlapaveleg amd tov 0aAapo, Baite v TAOKETO GTO KOLTL Ko

KAelote 10 KaAd péxpt va £pBet n dpa Yoo TNV AmoyGAKwOoT).

Onwg o gidate mapamdvo gV ¥PNOILOTOLD TO. GLVNOELG DAIKA Y10 TNV OmoyGAK®oN
(KowoTiKn 6600 — ATOYOAK®OTIKO), Kol ovTo Yot eivot ToAD emikivovva yio 10 mTepBailov
Kot Tov dvBpomo oALd Kol OUGKOAO GTO va Ta “EepoptmBodue” apydtepa, a@oL dgv
emrpénetor vo. To weTdSovpe 6to mEPLPairiov 1 6TV amoyéTELSN TOPE POVO VO TO.
TOPAODGOVUE GTO YNUEL0, EVD TO VAIKE TOL TEPLYPAP® UTOopoVUE AmAdS Vo TETAEOVE
OTNV AmOY£TEVOT TNG OKiog pag (o€ Kapd TePinTmon Opmg oto nepfdilov), AGAL®OTE N

VOIKOKVPEG TOL PN GLOTOL00V GTOV KaBpIGHd Tov 6miToD.
H 6\n dwudikacio g amoydikmong 0o tpémel va yivel og kahd agprlopevo ydpo

N o€ avoytod YOPO(UTALKOVL, GVAN, TOPATOO) HE TNV YPNOY] YOVTIAV KOl PE TNV
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péyiet mtpocoyn a@ov (1W0img To KeLom OV €ivol KOVOTIKO) £YOVUE VO KOAVOUUE NE

EMKIVOUVA YMUIKA TPOIOVTO.

v pia amd T 000 TAACTIKES AEKAVEG PiYVOLLE TO VEPO TOL (ECTAVAUE Kol TPELS
kovtoMéc TovMmo®ro, (To KOVTGAL OEV TO YpPNOLHOTOlOVpE 7OTE EOva Yo TNV
01TPOP pog mwopd povo Yoo Tov 010 6KOMO) OvVOKATELOVUE KOAG £m¢ OTOL v uUnv
vrdpyel o mapoapukpog ofdrog TovMrodAo 6to vepod, dv TapOL avTA LITAPYOVY GROAOL

TOVG SLOAVOVE LLE TO KOVTAAL.

Ymv debtepn Aekavn adeldlovpe to Y4 Tov keCam kot piyvoovpe Aiyo Peridrol (mepimov
2 yepiopota omd TO TAOCTIKO KATAKL €VOC EUPLOAMUEVOL VEPOL TOV €VOG ALTPOL) Ko

avakowvifoope v Aekdvn yuo va ovopty8odv o ynpKa.

BantiCovpe v mlokéta pog otnv Tpdt Aekdvn pe to vepo kot to TooMro®dAo kat
mv avakawvioope €mg 0tov va apyicel va yivete opatd 1O GYES0 GTNV TAUKETO LOG
(mepimov 1-3 Aentd), 6tav avtd TALOV givor 0paTd aPUPOVUE amd TNV AEKAVN TV TAAKETA
Kot TV TAEVOLUE e dpBovo vepd GTOV VTP Kot Oyl 6TO TEPPAALOV KOl KOTOTLY THV

okovrilovpe koA pe xapti vysiog.

Bantilovpe v mhokéta oty devtepn Aekdvn pe 1o kelam kot to Peridrol ko tnv
avakowviCovpe €mg 6tov va oAokAnpwBel 1 amoydikwon (mepimov 15-20 Aemtd), €dv M
amoyaikmon dev Eekviioetl 1 Oev ohokAnpwbel péoa ¢° avTOV TOV YPOVO TPOCHESTE aKOUAL
pia pe 6vo d6celg Peridrol, pe v olokApwon g anoydAkwong Oa mpémet va. EXOVUE TO
o010 HOG TAEMV TUTOUEVO OTNV TANKETO Kol Oa TPEMEL VO KAVOLE €VOV OYOANGTIKO
ELeyyo OOTE Vo unv £xovv petvet tyvn yaikob o€ avembounto onueio, EAv VLEPYOLV TETOWN
tyvn Poamtilovpe Eava v mhakéto péxpt va e£ooviotodv OAd, KOTOTV TAEVOLUE TNV
mAokéETa pe ApBovo vepd Kot AL GTOV VITTI|PA TOV GTITIOL MG Kot TNV oKovmilovpe pe

xopTi vyeiag.

ATopaKpOVOLUE TOL YNUIKE amd TIC AEKAVEG OTNV OMOYXETELON KO TS EETAEVOLLE

KaAd pe dpBovo vepd.

2NV GULVEKEWD, OPOV GTEYVAOCEL 1| TAAKETO TNV YekAlovpe HE TO OmPéL KaTd NG

dappwong akorlovbmvtog Tic 0dnyieg Tov kKataokevaotn (H mAaxkéta kotd tov yekaoud vo
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givar oe yovia 45°, v yekdlovpe omd omdctoon mepimov 20cm, TNV GQHVOVLUE VO

oTEYVOOEL Kot TNV yekalovpe Eavd).

AQOV TELEIMGOLLE KOL [LE TNV TPOCTUTEVTIKY EMKAALYN TNG TAAKETOS fvor 11 dpa
Y. 10 TpOANUA, €M Bo ypelcTovpEe TO TPLTAVL pE TV Pdon (m Pdon dev elvan
amopoitntn, pue v Pondeia g dpog Ba kavete TEAEN dOVAEIN YMPIG VO KATOTOVI|GETE N

VO TANYDOGETE TNV TAAKETA) Y10 VO AVOIEOVLE TIC OTES Y10L TNV TOTOHETNON TOV VAK®OV LLOG.

Edv 0éhete va ddoete pio OO0 EMAyyEALOTIKY OYN GTNV KATOOKELT| Gog Oa mpémet va
KAVETE Kot LETAEOTLTLO TNV TAELPA TOV VAIKDOV, 0VTO OUMG YIVETE LE E01KT O1001KAGT0L Ko
o€ €101KE KATOOTIATO, Kol 0G cuVNOmG {NTovv peydAn mocdtnTa yio TV HeTaoTumio Kot

KooTiCEL ApKETA.

e aVTO T0 oNUEID TEAEIDVEL O TPOTOC KATAGKELTG TOV TVTOUEVOV KUKA®UAT®V, EATI{® Vo
ocag Ponbnoe apketd ©OCTE VA ONUIOVPYNOETE TIC OWKEG GOC KOTOOKEVEG, UMV
OTTOYONTEVTEITE €AV 1] TPMTN TPOCTAOELN ATOTVYEL, 1] VIOLOVN KOl EXLUOVT Elval T TPAOTA
“gpyadela” mov mPEmEL va epodlacTeite Yo va eTvyaivete KAOE 0TOXO KOl GKOTO, KOAN

oY

(33)
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Ymv ewova 3.9 amewoviCovior ta LVAKG £tor akplPdC OmMmMG TPEmEL v

toroBetnBodv mhve otV TAaKETA.
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OLOKANP®VOVTOG TO TPOUVAPEPHEVTA Yi0L TNV KATAOKELY] TNG TAAKETAG ONAAST TV
EKTUTIMOT] TOV CYNUOTIKOV S1O0YPAUUATOC, TNV EUEAVIOT Kol dnpovpyio TG TAOKETOS e
mv né€B0do NG amoYAAK®MONG Kol ooV TOTOBETCOVLE Kol KAVOVUE TIG KOAANGELS TMV

VMKV, T0 KOKAOUA pog Oa givatl avtd mov anskoviletol ot ewova 3.10.

Ewova 3.10
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Kegalraio 4

[patn Xp1on tov 10 yvOGTIKOD.

H dwovvdeon EOBD dwbétel dvo Poopata tomov DBY: €va apoevikd Kot &va
OnAvkd. To OnAvkd POopo o cuvodovpe HEGH €VOG TLTIKOD KOAMOIOV EMEKTAGNG GTNV
oelpokn Bvpa tov vroroyioth. Edd mpocéyovpe 1o kodmota va givar 1:1 kot oyt kaldolo
tomov “null modem”. To dgvtepo POopo DBY9 odnysitor péom e0wod KaAwdiov
TPOGAPLOYNG 6TOV cLVOESHO OBD tov oynpatoc. To cuykekpipévo kadmdlo dabétel otV
pia dkpn INAvkd cdvoespo DBI kot otnv GAAN apoevikd Poopa OBD. H mo copgpépovoa
eMAOYN &lval TOTEVOVE TO €V AOY® KOAMOO VO AyopacTel £TOO, MG KoL Eival €101KA
KOTOOKEVOGHUEVO Y10 TNV EQOPUOYN. Zvvdéovpe Aowmdv 10 OBD KaA®dOl0 6TOV GOVOECHO
OBD 1ov oympartoc. IIpocoyn: v va gipaocte oiyovpor, to Poocuo OBD 1o cuvoéovpe
TeEAELTOIO KOl OPOV EYOVUE ONOKOTACTNOEL OAEG TIC VTOAOWTEG OULVOECELS, AOY® T®V
Kwodvev miextpootatik®v @optiov. O eviomicopog tov Pocpotog OBD oto Oynuo
evoéyetan va glvat Atyo ypovoBopog, aAld cOLPOVA LE TO TPATLTO TNG EVPOTAIKNG EVAOCTG
Oa mpémer va Ppioketon oe axtiva 1 pétpov amd v 0éom tov 0dNyoL. Avtd PéPorta
onuaivel 0Tt Bo propovoe va Ppioketor akoun Kol Tiow and To TOUTAS Tov oyfuatog. ['a
6covg Béhovv pmopovv vo yaEovv oto JdikTLO LTAPYOLV TOAAEC OCEAidEG TOL
npoodopiletar n 0éon Tov POCHOTOC Yoo TOAAG OLPOPETIKG HOVIEAD OVTOKIVITOV.
H tpopodocia tov KukA®dUaTOS YiveTal amd 1o 1010 To Oynua. Avtd onuoivel 0Tt To KOKKIVO
LED (evdeiktikd 1po@odocioc) Oa mpémetl va aviyel oA BdAovpe To KAEWDL 6TO SoKOTTN
Kot 10 @épovpe otnv Béom Aettovpyiag. MOAG Lodv o mpocsappoyéag AdPet Tpopodocia,
apyiler avtopata vo avalntd 1o cmotd TpmTOKoAAo. H dtadwacioo avutn vrodeikvieTot
and pio acvvnOn avolounn tov LED. MOMG eviomiotel 10 60010 TP®TOKOAAO, TO
npdotvo LED ovaPet poévipa. 1y mepintmon mov 10 KOUKAOUO 0OVVOTEL VO EVTOTIGEL TO
ocwotd TPWTOKOALO, TO TPpdcvo LED Ba mapapével ofnotd kot petd and Atyo Ba apyioet
va avoPooPrvel to kitpvo LED pe dwAeippato tpiodv dsvteporéntowv. To televtaio
onuaiver  o6tt  elvar  adbvarn 1M OTOKOTACTOCY  OMOWNGONTOTE  EMKOVMVING.

Epdcov &xer avayer 10 mpdowvo LED TOUL VTOOEIKVVEL EMITLYYN] OMOKOTAGTOOT TNG
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EMKOWMVIOG, UTOPOVUE VO EEKIVIICOVE GTOV VIOAOYIGTN TO TPOYPOLLO TNG OPECKEING

HLOG.

IMa v ocvvéyela Ba vroBécovpe OTL YPNGIUOTOOVE TO TTPOYPOUUL Scanmaster.
Apéowg Aomdv petd v ekkivinom Tov 1o Tpdypappo avalntd TV TOpoLGio TOv
npocappoyéa. T'to v OAOKANpWOTN TG OLYKEKPIEVNC dladikaciog evOgyeTol va
amouteiton n OMA®on ¢ cwotig fopoag COM Odmwg emiong kol Tov pvOUOL pHeTAPOPAS
(9600 baud). IMoatdvtag 1o wkovurmi ‘Update’ otnv kdtw 06 yovia, to dedopéva
eupaviCovtor otnv 006vn, omdte sipoote TALOV ETOWWOL VO YPNOLUOTOMGOVUE TO

TPOYPOLLLLOL.

2y ewova 4.1 pmopovpe va SovpE 0VTE TOL TEPTYPAPOVTOL TTLO TAVE®.

= lastes Fieewars E -ox

B e
o Port: COM2 ready | . e
I{vt_ o Chip Resat: OK Nend dm&o
o Echo off: 0K
DiCs « Chip Version: ELM327 v1.33 Msfre: Yes Yes
o Irverface is ready Fuel systam:  Yes Yes
@ + Connection to ECU: OK | Components:  Yes Yes
Sensor Data + Mode 01 Ink, Current Diagnostic Data S » P
: + Mode 02 Init, Freeas Frame Data 5“ ted ¢ ‘ |
@ o Mode 03 Init, Disgnostic Trouble Codes Catalyst:
Freeze Frames | |47 Mode 06 Inkk, On-Board Monkoring Test Results Evaporative system: m m

Oxygen sensor:  Yes Yes

o7 Mode 07 Ink, Pending Diagnostic Trouble Codes ¢ ' e Vs

o Mode 08 Ink, Control of On-Board System

erminal + Mode 09 Ink, Vehicks Irformation OFD Tyos

o 1080 11 (Calfornia ARE)

1 e
co cw :
T F

(] Clomeruee
P Interface; ELM327v1.3a | Port: COM2 W8 ELM 8 |ECL whow WGSolt.de ']
Eucova 4.1
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Emiéyovtag 1o pevod DTCs umopovpe va eA&yEovpe av vrdpyet kamoto TpofAnua
6TO Oynuo. moTOVToG To Kovpmi ‘read’ oty kdtm deld yovia, A&yyovial ot Kwdukol
cQoApdTov Kol To dedopéva epeaviCovtal otnv 006vn. Av vrdpyel kdmow PAAPN oto

oymua pog o epeavictel o avtiotoryog Kodkog kot Ba pog meptypdpetl To TpOPAN L.

2V ewova 4.2 propovpe v O0VLE TO LEVOD OV TEPLYPAYOLE TTLO TAV®.

Stored Emission-Related Diaginostic Troubde Codes (DT0)

Pending Emission-ftelated Diaginostic Trouble Codes (DTC)

Ewova 4.2
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10 onueio avtd vo Tovicovpe 0Tt Bo TPEMEL TPONYOLUEVDS VO EMAEEOVUE TTOLNL
dedopéva Bélovpe va dovpe amd to pevov “Sensor Data” kot vo TOTHOOLUE TO KOVLUTL

‘read’, d10popeTIKA OAEC O1 EVOEIEELS B efvort undEv.

E R0 Scanbate Fisews Edion B _ o X
[\E)

Cakulated Load Value 6 %
-] o’ 05 Engine Coolant Temperature a0 ¢
oTCs Short Term Fuel Trim - Bank | 0.0 %
Lorg Term Fuel Trim - Bark 1 0.8 %
@ TIntake Marifold Absolute Pressure 33 kPa
& OC Engine RPM 1693 Ufmin
S D o 00 Vehicle Speed 0 kanfh
E Ignition Timing Advance for #1 Cylinder 2.
Intake A Temperature 36 °C
Freeze Frames Absolute Throttle Position 0.0 %
. 02 Sersor Bank 1 Sersor | 0,845V - 0.0% V
02 Sensor Bank 1 Sersor 2 0,440V - 99.2% V
Terminal
Ciptions

| E-Ensbled S-Supported  [] Show not Supported

GPInterface; ELM327 v1.32  Port: COM2 W ELM W ECU W . WGSolt.de

Ewova 4.3

2y ewova 4.3 PAEmovpe oo dedopéva LTOPOVLE VO TApaKoAOVON GOV LE GE AVTO

TO HEVOL KOl OVTIGTOYO KATOEG TLLES.

Kamowo amd avtd to dedopéva pog Sivetal 1 dSuvatdOTNTo VO TOL TOPUTHOOVUE GE

TPAYUATIKO YPOVO GTO OUECMG ETOUEVO LEVOD.
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10 pevov “Sensor Data” emAéyovpe v kaptého Dashboard o avtd 10 pHEVOD TOL
eueovifeTor pUmovpe vo. 00VUE GE TPAYUATIKO YPOVO TNV TOYVTNTA TOL OYNUOTOS TIG
oTPOPEC TOV Kivntpa, T Beppokpacio Tov Kivnmpa Kabmg Kol To TOG0GTO TOL POPTIOV
nov vrapyet oe atd. Oho o mapamdve dedopéva yuoo va epeoaviotodve Ba mpémel vo

TaTHoOVUE TO Kovumni ‘read” otnv Katm 0e&1d yovia.

OBDI ScanMastes Freeware E dition -0

i (@
o

Table Dara Dashboard

100 120 . ) a
" 80 ’, .
km/h

AL RLTTY
25 30 75
0" Load % 100

ﬁg | Step J | Reset | SR

S Ieerface: ELM327 v1.3a | Port: COM2 BB ELM B ECU = www.WGSolt.de
Ewova 4.4

Xe avto 10 onuelo mpénel vor TOOUE OTL TPOYPALLOTO Y10 VO YPTCGULOTOUGOVUE
vapyovv apketd. Eite pe meprocotepeg duvatdmteg gite pe Mydtepeg and to Scanmaster.

To npdypappo mov Bo emAéEovpe eEaptdrol amd TIG AMOLTNGELS TOV EXOVLLE.
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ELM327
OBD to RS232 Interpreter

Description Features

Almost all new automobiles produced today are » Supports 12 protocols
requwed,. by law, to prowd_e an mterfa}ce.from whlch « RS232 baud rates to 500Kbps
test equipment can obtain diagnostic information.
The data transfer on these interfaces follow several « Automatically searches for protocols
standards, none of which are directly compatible
with PCs or PDAs. The ELM327 is designed to act
as a bridge between these On-Board Diagnostics « Voltage input for battery monitoring
(OBD) ports and a standard RS232 interface.

The ELM327 builds on improved versions of our
proven ELM320, ELM322, and ELM323 interfaces

« Fully configurable with AT commands

* Low power CMOS design

by adding seven CAN protocols to them. The result Connection Diagram
is an IC that can automatically sense and convert PDIP and SOIC
the most common protocols in use today. There are (top view)
a number of other improvements as well — a high
speed RS232 option, battery voltage monitoring, and MCLR [ N [ OBD Tx LED
customizable features through programmable Vmeasure [] ] OBD Rx LED
parameters, to name only a few. 31850 Volts [ ] RS232 Tx LED
The ELM327 requires few external components 1850 Bus+ [ ] RS232 Rx LED
to make a fully functioning circuit. The following Memory [] ] CAN Rx
pages discuss the interface details, and show how to m
use the IC to ‘talk’ to your vehicle, then concludes Baud Rate L < H CAN T
with two schematics to get you started. LFmode [ c% [11soL
Vss [ N 1 ISOK
XT1 O ~ 1 Vob
Applications xT2 [ A vss
« Diagnostic trouble code readers vPwin O [1 RS232 Rx
. 1ISO In [ [] RS232 Tx
« Automotive scan tools PWM In [ H Busy
e Teaching aids J1850 Bus- ] [ RTS

4.00 MHz

Block Diagram |:|
Memory XT1 XT2 MCLR
E T Vmeasure

Baud Rate [6}— > A/ID J
LFmode Y Command - Converter
and
Protocol
RS232Rx RS232 [ Interpreter . CAN
RS232Tx - - SAE J1939% SO 14230-4  PWM & VPW

= | Yy bhd dbdda
Busy [16}—

status LEDS OBD interfaces *some support
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ELM327

Pin Descriptions

MCLR (pin 1) reset, the baud rate will be set to 38400 (or the

A momentary (>2usec) logic low applied to this input
will reset the ELM327. If unused, this pin should be
connected to a logic high (Vop) level.

Vmeasure (pin 2)

This analog input is used to measure a 0 to 5V
signal that is applied to it. Care must be taken to
prevent the voltage from going outside of the supply
levels of the ELM327, or damage may occur. If it is
not used, this pin should be tied to either Vob or Vss.

J1850 Volts (pin 3)

This output can be used to control a voltage supply
for the J1850 Bus+ output. The pin will output a logic
high level when a nominal 8V is required (for J1850
VPW), and will output a low level when 5V is needed
(as for J1850 PWM applications). If this switching
capability is not required for your application, this
output can be left open-circuited.

J1850 Bus+ (pin 4)

This active high output is used to drive the
J1850 Bus+ Line to an active level. Note that this
signal does not have to be used for the Bus- Line (as
was the case for the ELM320), since a separate
J1850 Bus- drive output is provided on pin 14.

Memory (pin 5)

This input controls the default state of the memory
option. If this pin is at a high level during power-up or
reset, the memory function will be enabled by
default. If it is at a low level, then the default will be
to have it disabled. Memory can always be enabled
or disabled with the AT M1 and AT MO commands.

Baud Rate (pin 6)

This input controls the baud rate of the RS232
interface. If it is at a high level during power-up or

rate that has been set by PP 0C). If at a low level,
the baud rate will always be 9600.

LFmode (pin 7)

This input is used to select the default linefeed
mode to be used after a power-up or system reset.
If it is at a high level, then by default messages
sent by the ELM327 will be terminated with both a
carriage return and a linefeed character. If it is at a
low level, lines will be terminated by a carriage
return only. This behaviour can always be modified
by issuing an AT L1 or AT LO command.

Vss (pins 8 and 19)
Circuit common must be connected to these pins.

XT1 (pin 9) and XT2 (pin 10)

A 4.000 MHz oscillator crystal is connected
between these two pins. Loading capacitors as
required by the crystal (typically 27pF each) will
also need to be connected between each of these
pins and circuit common (Vss).

Note that this device has not been configured for
operation with an external oscillator — it expects a
crystal to be connected to these pins. Use of an
external clock source is not recommended.

VPW In (pin 11)

This is the active high input for the J1850 VPW
data signal. When at rest (bus recessive) this pin
should be at a low logic level. This input has
Schmitt trigger waveshaping, so no special
amplification is required.

ISO In (pin 12)

This is the active low input for the 1ISO 9141 and
ISO 14230 data signal. It is derived from the K
Line, and should be at a high logic level when at

All rights reserved. Copyright 2005, 2006, 2007, and 2008 by Elm Electronics Inc.

Every effort is made to verify the accuracy of information provided in this document, but no representation or warranty can be
given and no liability assumed by EIm Electronics with respect to the accuracy and/or use of any products or information
described in this document. Elm Electronics will not be responsible for any patent infringements arising from the use of these
products or information, and does not authorize or warrant the use of any EIm Electronics product in life support devices and/or
systems. EIm Electronics reserves the right to make changes to the device(s) described in this document in order to improve

reliability, function, or design.
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ELM327

Pin Descriptions (continued)

rest (bus recessive). No special amplification is
required, as this input has Schmitt trigger
waveshaping.

PWM In (pin 13)

This is the active low input for the J1850 PWM data
signal. It should normally be at a high level when at
rest (ie. bus recessive). This input has Schmitt
trigger waveshaping, so no special amplification is
required.

J1850 Bus- (pin 14)

This active high output is used to drive the J1850
Bus- Line to an active (dominant) level for J1850
PWM applications. If unused, this output can be left
open-circuited.

RTS (pin 15)
This active low “Request To Send” input can be used
to interrupt the OBD processing in order to send a
new command. Normally high, the line is brought low
for attention, and should remain so until the Busy
line (pin 16) indicates that the ELM327 is no longer
busy. This input has Schmitt trigger waveshaping.

Busy (pin 16)

This active high output shows the current state of the
ELM327. If it is at a low level, the processor is ready
to receive ASCII commands and characters, but if it
is at a high level, commands are being processed.

RS232Tx (pin 17)

This is the RS232 data transmit output. The signal
level is compatible with most interface ICs (output is
normally high), and there is sufficient current drive to
allow interfacing using only a PNP transistor, if
desired.

Ordering Information

RS232Rx (pin 18)

This is the RS232 receive data input. The signal
level is compatible with most interface ICs (when at
idle, the level is normally high), but can be used with
other interfaces as well, since the input has Schmitt
trigger waveshaping.

Vob (pin 20)

This pin is the positive supply pin, and should always
be the most positive point in the circuit. Internal
circuitry connected to this pin is used to provide
power on reset of the microprocessor, so an external
reset signal is not required. Refer to the Electrical
Characteristics section for further information.

ISO K (pin 21) and ISO L (pin 22)

These are the active high output signals which are
used to drive the 1SO 9141 and ISO 14230 buses to
an active (dominant) level. Many new vehicles do not
require the L Line — if yours does not, you can simply
leave pin 22 open-circuited.

CAN Tx (pin 23) and CAN Rx (pin 24)

These are the two CAN interface signals that must
be connected to a CAN transeiver IC (see the
Example Applications section for more information).
If unused, pin 24 should be connected to a logic high
(Vob) level.

RS232 Rx LED (pin 25), RS232 Tx LED (pin 26),
OBD Rx LED (pin 27) and OBD Tx LED (pin 28)

These four output pins are normally high, and are
driven to low levels when the ELM327 is transmitting
or receiving data. These outputs are suitable for
directly driving most LEDs through current limiting
resistors, or interfacing to other logic circuits. If
unused, these pins may be left open-circuited.

Note that pin 28 can also be used to turn off all of the
Programmable Parameters - see page 45 for details.

These integrated circuits are 28 pin devices, available in either a 300 mil wide plastic (‘skinny’) DIP format or in a
300 mil SOIC surface mount type of package. To order, add the appropriate suffix to the part number:

300 mil 28 pin Plastic DIP..........ccccocvviiieeens ELM327P

300 mil 28 pin SOIC........cccoverieeiiee e ELM327SM

ELM327QSF
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Absolute Maximum Ratings

Storage Temperature.................

Ambient Temperature with

Power Applied...........cccccvvvveeeeenn.

...... -65°C to

+150°C

-40°C to +85°C

Voltage on Vob with respect to Vss..... -0.3V to +7.5V

Voltage on any other pin with

respect to Vss.....ccccceeeveeveevinnnnn.

Electrical Characteristics

-0.3V to (Vob + 0.3V)

Note:

These values are given as a design guideline only.
The ability to operate to these levels is neither
inferred nor recommended, and stresses beyond
those listed here will likely damage the device.

All values are for operation at 25°C and a 5V supply, unless otherwise noted. For further information, refer to note 1 below.

Characteristic Minimum [ Typical | Maximum | Units Conditions
Supply voltage, Vob 45 5.0 55 \%
Voo rate of rise 0.05 V/ms | see note 2
Average supply current, lop 9 mA | see note 3
Input threshold voltage 1.0 1.3 \% all except Schmitt inputs
Schmitt trigger rising 2.9 4.0 VvV | see note 4
input thresholds
falling 1.0 15 \%
Output low voltage 0.3 \Y current (sink) = 10 mA
Output high voltage 4.6 \% current (source) = 10 mA
Brown-out reset voltage 411 4.33 455 \%
A/D conversion time 7 msec | see note 5

Notes:

1. This integrated circuit is produced with one of Microchip Technology Inc.’s PIC18F2x8x family of devices as
the core embedded microcontroller. For further device specifications, and possibly clarification of those
given, please refer to the appropriate Microchip documentation (available at http://www.microchip.com/).

2. This spec must be met in order to ensure that a correct power on reset occurs. It is quite easily achieved
using most common types of supplies, but may be violated if one uses a slowly varying supply voltage, as
may be obtained through direct connection to solar cells or some charge pump circuits.

3. Device only. Does not include any load currents.

4. Pins 1, 11, 12, 13, 15 and 18 (only) have internal Schmitt trigger waveshaping circuitry. All other inputs use
standard CMOS (TTL compatible) circuitry.

5. The typical width of the Busy output pulse while the ELM327 interprets the command, measures the voltage,
scales it and then transmits the result of a mid-range measurement, with the RS232 rate at 38400 baud.

ELM327QSF
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AT Command Summary

OBD Commands CAN Specific Commands (protocols 6 to C)
AL Allow Long (>7 byte) messages CAFO, CAF1  Automatic Formatting Off, or On*
AR Automatically Receive CF hhh set the ID Filter to hhh
ATO, 1,2  Adaptive Timing Off, Autol*, Auto2 CF hhhhhhhh set the ID Filter to hhhhhhhh
BD perform a Buffer Dump CFCO, CFC1 Flow Controls Off, or On*
Bl Bypass the Initialization sequence CM hhh set the ID Mask to hhh
DP Describe the current Protocol CM hhhhhhhh set the ID Mask to hhhhhhhh
DPN Describe the Protocol by Number CP hh set CAN Priority to hh (29 bit)
HO, H1 Headers Off*, or On CRA hhh set CAN Receive Address to hhh
MA Monitor All CRA hhhhhhhh set the Rx Address to hhhhhhhh
MR hh Monitor for Receiver = hh CSs show the CAN Status counts
MT hh Monitor for Transmitter = hh DO, D1 display of the DLC Off*, or On
NL Normal Length messages* FCSMh Flow Control, Set the Mode to h
PC Protocol Close FC SH hhh FC, Set the Header to hhh
RO, R1 Responses Off, or On* FC SH hhhhhhhh FC, Set the Header to hhhhhhhh
RA hh set the Receive Address to hh FC SD [1 - 5 bytes] FC, Set Datato [...]
SO, S1 printing of Spaces Off, or On* RTR send an RTR message
SH xyz Set Header to xyz VO, V1 use of Variable DLC Off*, or On
SH xxyyzz Set Header to xxyyzz
SPh Set Protocol to h and save it J1939 CAN Specific Commands (protocols A to C)
SP Ah Set Protocol to Auto, h and save it DM1 Monitor for DM1 messages
SR hh Set the Receive address to hh JE use J1939 Elm data format*
ST hh Set Timeout to hh x 4 msec IS use J1939 SAE data format
TPh Try Protocol h MP hhhh Monitor for PGN Ohhhh
TP Ah Try Protocol h with Auto search

MP hhhhhh Monitor for PGN hhhhhh

J1850 Specific Commands (protocols 1 and 2)

IFRO, 1, 2 IFRs Off, Auto*, or On

. .
IFRH, S IFR value from Header* or Source = default setting

ISO Specific Commands (protocols 3 to 5)

IB 10 Set the 1ISO Baud rate to 10400*

IB 96 Set the ISO Baud rate to 9600

IIA hh Set the ISO (slow) Init Address to hh
KW display the Key Words

KWO0, KW1 Key Word checking Off, or On*

SW hh Set Wakeup interval to hh x 20 msec

WM [1 -6 bytes] Setthe Wakeup Message

ELM327QSF EIm Electronics — Circuits for the Hobbyist 50f6
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AT Command Summary (continued)

General Commands

<CR> repeat the last command Programmable Parameter Commands
BRD hh  try Baud Rate Divisor hh PP xx OFF  disable Prog Parameter xx
BRThh  set Baud Rate Timeout PP FF OFF all Prog Parameters Off

D set all to Defaults PP xx ON enable Prog Parameter xx

EO, E1 Echo Off, or On* PP FF ON all Prog Parameters On
FE Forget Events PP xx SVyy for PP xx, Set the Value to yy
| print the version ID PPS print a PP Summary
LO, L1 Linefeeds Off, or On
MO, M1 Memory Off, or.On Voltage Reading Commands
WS Warm Start (quick software reset) .
CV dddd Calibrate the Voltage to dd.dd volts
z reset all dth |
@1 display the device description RV Read the Voltage
@2 display the device identifier

@3 cccecccccccce  store the device identifier * = default setting
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MICROCHIP

MCP2551

High-Speed CAN Transceiver

Features

» Supports 1 Mb/s operation

+ Implements ISO-11898 standard physical layer
requirements

+ Suitable for 12V and 24V systems

+ Externally-controlled slope for reduced RFI
emissions

+ Detection of ground fault (permanent dominant)
on TXD input

» Power-on reset and voltage brown-out protection

* An unpowered node or brown-out event will not
disturb the CAN bus

* Low current standby operation

+ Protection against damage due to short-circuit
conditions (positive or negative battery voltage)

* Protection against high-voltage transients
» Automatic thermal shutdown protection
* Up to 112 nodes can be connected

+ High noise immunity due to differential bus
implementation

 Temperature ranges:
- Industrial (I): -40°C to +85°C
- Extended (E): -40°C to +125°C

Block Diagram

Package Types

PDIP/SOIC

TXD [
Vss [ ]
VDD [ ]

RXD []

w
MCP2551
o

(

1 8[JRs
7 JCANH

]CANL

4 5[ ] VREF

E VDD

TXD
» Dominant
VDD Detect

Thermal
Shutdown

'

Driver

‘l yvy

Control

- | Slope Power-On
RSE "| Control Reset

RXD X

. Reference
VREF E‘ Voltage

Receive

0.5 VDD

X CANH

-;——l—
@
Z
O

@ CANL

o Py
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MCP2551

1.0 DEVICE OVERVIEW

The MCP2551 is a high-speed CAN, fault-tolerant
device that serves as the interface between a CAN
protocol controller and the physical bus. The MCP2551
provides differential transmit and receive capability for
the CAN protocol controller and is fully compatible with
the ISO-11898 standard, including 24V requirements. It
will operate at speeds of up to 1 Mb/s.

Typically, each node in a CAN system must have a
device to convert the digital signals generated by a
CAN controller to signals suitable for transmission over
the bus cabling (differential output). It also provides a
buffer between the CAN controller and the high-voltage
spikes that can be generated on the CAN bus by
outside sources (EMI, ESD, electrical transients, etc.).

11 Transmitter Function

The CAN bus has two states: Dominant and
Recessive. A dominant state occurs when the
differential voltage between CANH and CANL is
greater than a defined voltage (e.g.,1.2V). A recessive
state occurs when the differential voltage is less than a
defined voltage (typically 0V). The dominant and
recessive states correspond to the low and high state
of the TXD input pin, respectively. However, a dominant
state initiated by another CAN node will override a
recessive state on the CAN bus.

1.1.1 MAXIMUM NUMBER OF NODES

The MCP2551 CAN outputs will drive a minimum load
of 45Q, allowing a maximum of 112 nodes to be
connected (given a minimum differential input
resistance of 20 kQ and a nominal termination resistor
value of 120Q).

1.2 Receiver Function

The RXD output pin reflects the differential bus voltage
between CANH and CANL. The low and high states of
the RXD output pin correspond to the dominant and
recessive states of the CAN bus, respectively.

1.3 Internal Protection

CANH and CANL are protected against battery short-
circuits and electrical transients that can occur on the
CAN bus. This feature prevents destruction of the
transmitter output stage during such a fault condition.

The device is further protected from excessive current
loading by thermal shutdown circuitry that disables the
output drivers when the junction temperature exceeds
a nominal limit of 165°C. All other parts of the chip
remain operational and the chip temperature is lowered
due to the decreased power dissipation in the
transmitter outputs. This protection is essential to
protect against bus line short-circuit-induced damage.

1.4 Operating Modes

The Rs pin allows three modes of operation to be
selected:

» High-Speed
» Slope-Control
« Standby

These modes are summarized in Table 1-1.

When in High-speed or Slope-control mode, the drivers
for the CANH and CANL signals are internally regu-
lated to provide controlled symmetry in order to mini-
mize EMI emissions.

Additionally, the slope of the signal transitions on
CANH and CANL can be controlled with a resistor
connected from pin 8 (RS) to ground, with the slope
proportional to the current output at Rs, further
reducing EMI emissions.

1.41 HIGH-SPEED

High-speed mode is selected by connecting the RS pin
to Vss. In this mode, the transmitter output drivers have
fast output rise and fall times to support high-speed
CAN bus rates.

1.4.2 SLOPE-CONTROL

Slope-control mode further reduces EMI by limiting the
rise and fall times of CANH and CANL. The slope, or
slew rate (SR), is controlled by connecting an external
resistor (REXT) between Rs and VoL (usually ground).
The slope is proportional to the current output at the RS
pin. Since the current is primarily determined by the
slope-control resistance value REXT, a certain slew rate
is achieved by applying a respective resistance.
Figure 1-1 illustrates typical slew rate values as a
function of the slope-control resistance value.

143 STANDBY MODE

The device may be placed in standby or “SLEEP” mode
by applying a high-level to Rs. In SLEEP mode, the
transmitter is switched off and the receiver operates at
a lower current. The receive pin on the controller side
(RXD) is still functional but will operate at a slower rate.
The attached microcontroller can monitor RXD for CAN
bus activity and place the transceiver into normal
operation via the Rs pin (at higher bus rates, the first
CAN message may be lost).

© 2003 Microchip Technology Inc.
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TABLE 1-1: MODES OF OPERATION

Mode Current at Rg Pin Resulting Voltage at Rs Pin
Standby -IRs <10 pA VRS > 0.75 VDD
Slope-control 10 pA < -IRS < 200 pA 0.4 VDD < VRS < 0.6 VDD
High-speed -IRs <610 A 0 < VRs <0.3VDD

TABLE 1-2: TRANSCEIVER TRUTH TABLE

VDD VRS TXD CANH CANL Bus State(" | Rxp("
4.5V <VDD £5.5V VRs < 0.75 VDD 0 HIGH LOW Dominant 0
1 or floating Not Driven Not Driven Recessive 1
VRS > 0.75 VDD X Not Driven Not Driven Recessive 1
VPOR< VDD <4.5V | VRS <0.75 VDD 0 HIGH LOW Dominant 0
(See Note 3) 1 or floating | Not Driven Not Driven Recessive 1
VRS > 0.75 VDD X Not Driven Not Driven Recessive 1
0 <VDD < VPOR X X Not Driven/ Not Driven/ | High Impedance X

No Load No Load

Note 1: If another bus node is transmitting a dominant bit on the CAN bus, then RXD is a logic ‘0.
2: X =*“don’t care”.
3: Device drivers will function, although outputs are not ensured to meet the ISO-11898 specification.

FIGURE 1-1: SLEW RATE VS. SLOPE-CONTROL RESISTANCE VALUE
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MCP2551

1.5 TXD Permanent Dominant
Detection

If the MCP2551 detects an extended low state on the
TXD input, it will disable the CANH and CANL output
drivers in order to prevent the corruption of data on the
CAN bus. The drivers are disabled if TXD is low for
more than 1.25ms (minimum). This implies a
maximum bit time of 62.5pus (16 kb/s bus rate),
allowing up to 20 consecutive transmitted dominant bits
during a multiple bit error and error frame scenario. The
drivers remain disabled as long as TXD remains low. A
rising edge on TXD will reset the timer logic and enable
the CANH and CANL output drivers.

1.6 Power-on Reset

When the device is powered on, CANH and CANL
remain in a high-impedance state until VDD reaches the
voltage-level VPORH. In addition, CANH and CANL will
remain in a high-impedance state if TXD is low when
VDD reaches VPORH. CANH and CANL will become
active only after TXD is asserted high. Once powered
on, CANH and CANL will enter a high-impedance state
if the voltage level at VDD falls below VPORL, providing
voltage brown-out protection during normal operation.

1.7 Pin Descriptions
The 8-pin pinout is listed in Table 1-3.

TABLE 1-3: MCP2551 PINOUT
NuFr’rlll:)er Nzlr:e Pin Function

1 TXD | Transmit Data Input
2 Vss Ground
3 VDD Supply Voltage
4 RXD | Receive Data Output
5 VREF | Reference Output Voltage
6 CANL | CAN Low-Level Voltage I1/0
7 CANH | CAN High-Level Voltage I/O
8 Rs Slope-Control Input

1.71 TRANSMITTER DATA INPUT (TXD)

TXD is a TTL-compatible input pin. The data on this pin
is driven out on the CANH and CANL differential output
pins. It is usually connected to the transmitter data
output of the CAN controller device. When TXD is low,
CANH and CANL are in the dominant state. When TXD
is high, CANH and CANL are in the recessive state,
provided that another CAN node is not driving the CAN
bus with a dominant state. TXD has an internal pull-up
resistor (nominal 25 kQ to VDD).

1.7.2 GROUND SUPPLY (Vss)
Ground supply pin.

1.7.3 SUPPLY VOLTAGE (VDD)

Positive supply voltage pin.

1.7.4 RECEIVER DATA OUTPUT (RXD)

RXD is a CMOS-compatible output that drives high or
low depending on the differential signals on the CANH
and CANL pins and is usually connected to the receiver
data input of the CAN controller device. RXD is high
when the CAN bus is recessive and low in the dominant
state.

1.7.5 REFERENCE VOLTAGE (VREF)
Reference Voltage Output (Defined as VDD/2).

176 CANLOW (CANL)

The CANL output drives the low side of the CAN
differential bus. This pin is also tied internally to the
receive input comparator.

1.7.7  CAN HIGH (CANH)

The CANH output drives the high-side of the CAN
differential bus. This pin is also tied internally to the
receive input comparator.

1.7.8 SLOPE RESISTOR INPUT (Rs)

The RS pin is used to select High-speed, Slope-control
or Standby modes via an external biasing resistor.

© 2003 Microchip Technology Inc.
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