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1.1. BBenenue

Cy1iecTByeT MHOKECTBO BapUaHTOB B3aMMOJIEHCTBUS C IPUBOAMU:

= USB nopt (cM. Puc. 1). HemocpenctBeHHOE B3aMMO/ICHCTBHE C KOHTPOJUIEPOM HPHBO/IA
yepe3 mukpocxemy Silicon Labs CP21xx suptyansroro COM nopta no untepdeiicy
USB. /lanHbIi BapHaHT sIBIIsieTCS HAHOOJIEe TIPOCTHIM.
Muxkpocxema Silicon Labs CP21xx peanusyet unrepdiic USB 2.0. TIpousBoauresns mo-
craBysieT apaisepa mis Win32, Win64, WiinCE, MAC OS, Linux, Android.
http://www.silabs.com/products/mcu/Pages/USBtoUARTBridgeVCPDrivers.aspx.
JlaHHBIN BapUaHT B3aUMOJIEHUCTBUS UMEET PsiJl OTPAHUYECHUH, CBS3aHHBIN C HU3KOU I10-
MEX03allIUIIEHHOCTHIO KaHalla CBSI3H, JATbHOCTHIO CBSI3U (MAaKCUMAIIbHO 5 METPOB) U
CJIOKHOCTBIO TOAKIIOUEHHUS OOJIBIIOT0 KOJIMYECTBA TPUBOJIOB.

= CAN mmmHa (cMm. Puc. 1). HenocpencrBeHHOe B3auMo ieiicTBIE C KOHTPOJIJIEPOM HPUBO/IA
gyepe3 CAN mmny. Jlannsrii Bapuant tpedyer nHammuune CAN nnTepdeiica B caMoM KOH-
TpoJsuiepe BepxHero yposHs. Hanpumep, aiis [1K nmotpedyercst mononautenbhbiii USB-
CAN xouseprop nimu kapta pacmupenuss CAN-PCI. CAN mvHa siByisieTcsl HaJIe)KHON |
ynoOHoi# muHoi. CAN mimHa sSBIsieTCsl BBICOKO3AIIUIIIEHHBIM KaHaioM cBs3H. [lpu ee
HCIIOJIb30BAaHUM MOKHO OPTaHU30BBIBATH B3aMMOAEHCTBUE C KOJIMYECTBOM IIPUBOIOB:
710 5 WITYK.

m Ethemet muna (cMm. Puc. 1). B cepBonpuBoast cepun CIIC BcTpoeH TOMOTHUTEIBHBIN
KOHTPOJUIEP CBSI3U, KOTOPBIH MPeACTaBIsIeT CO00M muTi03 Mex 1y muHou Ethernet u koH-
TPOJLIIEPOM IIPUBOJIA.

[Iuna Ethernet siBisieTcs BBICOKOHAIGKHOM M HIMPOKOIOJIOCHBIM KaHainoMm cBsi3u. [llnHa
[103BOJISIET MOJKII0YATh NPAKTUYECKH HEOTPaHMUEHHOE KOJINYECTBO MPUBOJIOB, YAAJICH-
HBIX MPAaKTUYECKHU Ha JIF000E pacCTOsHUE.

= Ethernet mmna. I[Tocpencteom ucnoas3osanus Ethernet CAN nutioza ECG (cm. Puc. 1).
JlonomHUTENBHBIN BapuaHT /it cepBompuBoa0B cepun CIIIII.

m [loaxmouenue Habopa npusoaoB CIIC/CIIIII uepe3 oqun USB pasbem.
JIaHHBIN peXKUM TO3BOJISIET MOIKIIOUUTH MPUBOIBI, 00beuHeHHbIe CAN mHHOH, 110 011-
Homy USB nopty. Ilpu a3Tom B npuBoze, k USB nopty kotoporo noakmouaercs [1K, yc-
TaHaBJMBaeTcs pexxuM perpancisiipn “ipl6: USB2CAN kouseprop”. [Ipu aToMm 3amyc-
kaetcst mpoTokos USB2CAN, KoTOpEIii MO3BOJISIET «BUAETH» BCE MPUBO/IBI, MOIKIFOUCH-
ueie 1o CAN.
JlaHHBIN peXXUM C HEKOTOPHIMU OTPAaHIMYESHHUSMH TTO3BOJISIET OTHOCUTENFHO JIETKO B3aH-
MO/JICHICTBOBATH C CETHIO MPHUBOJIOB.



USB
ECAT
[ MK
1
USB CAN
ETH uss KoHeepTop CAN
| CnaBHa
L 1
ETH ECG CAN
BcTpoeHHsl
ETH | dwmos N UART
Ethernet AN
N CAN
cnc T
UART usB
BcTpoeHHb! s
ECAT| i wnto3 L
EtherCAT

Puc. 1. BapuanTtsl uHTEpQeiicoB KOHTPO/Iepa BepXHero YpoBHs ¢ npusogamu cepuu CIIC.

BcenenctBue Hu3KoM cTabuapHOCTH paboTel USB B ycIoBHSAX MPOU3BOACTBA, HACTOSATEIHLHO HE
PEKOMEHYeTCsl €r0 MCIO0JIb30BATh JJIsl ONIEPATUBHOTO ynpasiieHus . [laHHbBIN POTOKOJI NpeaHa3HAuYEH
UCKJIFOUUTENIBHO /111 HACTPOUKHU U JIMAarHOCTUKH IPUBOJIOB.

B xoMIuIeKTe MOCTABKHU MPHUBOJIA MOCTABISIETCS CHICIUATM3UPOBAHHAs OHOIMOTEKA CBSI3H
moto_dlI2.dIl. [lanxas 6uGroTexa Mo3BOJIAET PeaTn30BaTh JIIOOYIO U3 MPUBEICHHBIX cXeM cBsi3u. Or-
panuueHueM siBisiercs pexum noaxmodenus mo CAN. B Texymeit Bepcuu moto_dlI2.d1l moanepxusa-
eTcst ToJbKo oHa iata pacuiuperns CAN — npeoopazosaresis USB/CAN komnanuu CiaBHa
(http://www slavna.ru/stran/ucc06.htm). bubnnoreka aBTOMaTHYECKH OOHAPYKUBAET BCE IPHBOIBI,
MOJIKJIFOYEHHBIE 110 ONIMCAHHBIM HHTEpdericam.

B psine cnyuaes ucnonszoBanue 6ubaunorexku moto_dl2.dll HeBozmorxHo. Hampumep, ucmosns3y-
etcst OC ormmmunas ot Windows. B manHOM ciiy4ae HEOOXOIMMO CaMOCTOSTEILHO PEaln30BaTh MPOTO-
KOJI CBSI3H TI0 OTIPEJICJICHHOMY HHTEp(EiCy.

1.2. B3aumoaeiicTBHe ¢ NIpuBoaoM no nHTepdeiicy USB. TexHosiornue-
CKHUI MPOTOKOJI

HaHHLIﬁ IMPOTOKOJ HOCUT HA3BAHHUC TEXHOJIOTHYESCKUI IMPOTOKOJI. HpOTOKOJ'I npeaHa3Ha4YCH I
MNpeaoCTaBJICHUA JOCTYIIA K ITapaMEeTpaM IIpHUBO/JIaA. I/ICHOHBSyH TEXHOJIOTHYECKUM IMPOTOKOJI ITOJIL30Ba-
TCJIb MOKCT 3allpalliMiBaTh U YCTAHABJIMUBATD 3HAYCHUS ITapaMETPOB.



(DOpMaT COO6HICHI/I$I TCXHOJIOTMYCCKOT'O MPOTOKOJIA:
Ta6u. 1. ®opmat cooduieHus.

1 Gaiit 2 Gailt 1-4 Gaiit
Komanna Anpec mapameTpa 3HaveHue napameTpa

JonycTuMble KOMaH/Ibl TEXHOJIOTMYECKOTO MPOTOKOA!
Ta6u. 2. CHUCoK 10MyCTHMBIX KOMaH/1.

Komanna Kpartkoe onucanue Ilpumeyanue

5 3anpoc 3HaueHUs napameTpa Komanna nepenaercsi BHEIIHUM KOHTPOJUIEPOM
IIPU 3a1pOce 3HAYEHMs napameTpa

6 Ilepenaya Texyumero 3Ha4eHUs Komanna nepenaetcs npuBoAOM B OTBET Ha KO-

rnapameTpa MaHnay 5

7 VYcraHOBKa 3HaUYEHHUS ITapaMeTpa Komanna nepenaercst BHEIIHUM KOHTPOJUIEPOM
IIpY YCTAaHOBKE 3HAUYEHUs TapaMeTpa

17 3amycTtuth nporpammy [1JIK B none «Anpec napamerpa» nepenaercst 0x0000.

B ITone «3nauenue nmapameTpa» = HoMep OaHKa
nporpamm B 16Tu GUTHOM popmare, U3 KOTOPOTro
TpeOyeTcs 3amycTuTh mporpammy. Hampumep,
3allyCTUTh IporpamMmy U3 O6aHka 1:

Jliis ocTaHOBa TEKyILEeH IporpaMmbl HEOOX01u-
MO IepesiaTh cOOOUIeHNE ¢ «3HaYEHHUEe MapameT-
pa» =0x00FF;

22 Perpancmsuus coobmenus B CAN | [logpoGree cm. 1. 1.6

23 Perpancisinus coobmenus u3 CAN | [loapobree cm. 1. 1.6

MexaHu3zm NMpo3pavYHOCTH

[TakeTsl MO TEXHOJIOTUUECKOMY MPOTOKOITY IepeaatoTcs ¢ oopamienuem. Kaxaoe coobmienue
oOpamisieTcs ciyxeOHbIMu cuMBosiaMmu Hauano: 0x01 u Konen: 0x03. ITpu sToM B camoM Tesie coo0-
IICHMS JJaHHbIE 0alThl UCKIIOUatoTCs. VIcKimroueHue 0alT MPOUCXOINT 3a CUET UX MOAUPUKALIUHU, ITYTEM
3aMEHbI CITY>KEOHBIX CUMBOJIOB Ha Mapy CUMBOJIOB «Mapkep 3ameHbl», «cxoaubiii cuMBot +0x40%.

O6pamiieHre cooO1IeHHe Cy>KeOHBIMU CUMBOJIAMHU TTO3BOJISIET 00ECIIEUUTh 1IEJIOCTHOCTh KaHala
CBSI3H, KOTOPasi MOXKET HAPYIIUTHCS BCJICCTBUE MOSIBJICHUS COOSI.

Iopsinok nepexauu

B none «Axapec nmapamerpa» nepBbIM nepeaaétes crapuinii 0ait. B mone «/lanHbie» nepBbIM

nepenaéres Miaaamui OanT.

Huxe npusenensl pyHKIMN 00paMiIeHUs1 COOOIEHUS CITy>KEOHBIMU CUMBOJIAMU U OYUCTKH OT

HHX.
JIucr. 1. JInCTHHT 00paMJIeHUs1 COOOLIEHHS CJIY:KeOHBIMH CHMBOJIAMHU M OYMCTH OT HHX.

#define RxBEGIN 0
#define RxDATA 1
#define RxEND 2
#define SOH 0x01
#define ETX 0x03
#define SUB Oxla



/*********************************************************************************

CDyHKLU/L‘F{ IIEepPeCBUIKM C IIpelBapnTeJIbHBIM OGpaMJ'IeHMeM IIaxkeTa CJ'Iy)Ke@HbIMM CHUMBOJIaMMN
KK AR A A A AR R AR A A A A A A AR A A A A A A A A AR A A A A A A A A AR A A A A A AR A A A A A KA AR AR A A A A AR AN A A A A A A A AR A Ak hk

/
void TranspareSend (unsigned char input byte)

{

unsigned int t;

if ((input byte == SOH) || (input byte == ETX) || (input byte == SUB)) {
SCI send(SUB);
SCI send(input byte+0x40);

}

else {
SCI send(input byte);

}

/********************************************************************************

CDyHKLU/[H OUMCTKM IIPMHATOI'O IlakeTa OT cnyxceGHbe CVIMBOJIOB
********************************************************************************/
int ReTranspare (unsigned char *output none or one bytes, unsigned char input byte)

{
unsigned char ret code = NONE BYTE RECEIVED;

switch (ReTranspareStruct.Type) {
case RxBEGIN:
if (input byte == SOH) {
ReTranspareStruct.Type = RxDATA;
ReTranspareStruct.Ctrl = 0;
}
break;
case RxDATA:
switch (input byte) {

case ETX: //lakeT noJjiydyeH
ReTranspareStruct.Type = RxBEGIN;
ret code = PACKET RECEIVED;
break;
case SOH:
ReTranspareStruct.Type = RxBEGIN;
break;
case SUB:
ReTranspareStruct.Ctrl = 1;
break;
default:
if (ReTranspareStruct.Ctrl == 1)
{
*output none or one bytes = input byte - 0x40;
ReTranspareStruct.Ctrl = 0;
}
else *output none or one bytes = input byte ;
ret code = ONE BYTE RECEIVED;

break;

}

return ret code;

[Tpumep oTpaboTKH anropuTMma.

HUcxonuoe co- 0x05 0x00 0x01
ooO1ieHue
CooO1ieHue 110- 0x01 0x05 0x00 Ox1A 0x41 0x03

cie npeoOpa3zo-
BaHUA




dopmat Bcex napaMeTpoB NPHUBEICH B JOKyMEHTE «Onucanue napamempos» n B daiine
«tree_ru.dev», KOTOpBI MOYKHO HAMTH B Manke yCTaHOBKHU rporpaMmmbl MotoMacrtep.

[Tpumep 3ampoca yHuUKanbHOTO UaeHTH(UKaTopa ycrpoiicTBa St3. Anpec nmapamerpa 0X001E.

0x01 0x05 0x00 Oxle 0x00 Ox00 0x00 0x00 0x03

B oTBeT npuBoj nepemier cooOIIeHne Buaa:

0x01 0x06 0x00 Oxle 0x00 0x02 0x04 0x05 0x03

[Tpumep ycTaHOBKHM 3aaHUsl CKOPOCTH Ct2. mapameTp UMeeT pa3MepHOCTh 4 Oaiita. @opmar
1Q12 - npobHbIii ¢ puKcHpOBaHHOM TOUKOM, Miaamue 12 OUT MpeacTaBIsIOT APOOHYIO YaCTh.

VYcranasiuBaemoe 3HaueHue 550.25 06/muH. B dpopmare 1Q12:

550.25 * 4096 = 2253824 unu B 16THprunom ¢opmate 0x00226400.

B urore cooO1ieHne BBITISIUT CICTYIOMIMM 00pa3oM:

0x01 0x07 0x02 0x02 0x00 Ox64 0x22 0x00 0x03

3anyck nporpammsl [1JIK B Ganke 1:
0x01 0x14 0x00 0x00 Ox1A 0x41 0x00 0x03

Ocranos [TJIK:
0x01 0x14 0x00 0x00 OxFF 0x00 0x03

1.3. B3aumoaeiicTBue ¢ npuBojaoM no narepgeiicy CAN

[Toapo6HO npoTokoa oomena no mrHe CAN onucan B TOKyMeHTe «Onucanue napamempos» B
pasnene «IIpomokon ynpaenenus cepsonpugodamu no wiune CAN»,

B GonbimmHCTBE c1yyaeB HauOoJiee MPaBHUIIbHONW CXeMOM SIBJIIETCSL UCIIOJIb30BAHUE TOTO KE TEX-
HOJIOTMYECKOTO MPOTOKOJIa, KOTOPBIN OMHUCAH B MPeAbIIyeM pasene. JJlanHbli IpoToKoI 0OpamisieTcs
B CAN coobmenue. [Tpu 3ToM oOpamiieHre ciryKeOHBIMH CUMBOJIAMU ¥ MEXaHU3M MPO3PAYHOCTH HE
ucnonib3yeres, T. K. mpoTokos CAN camocTosTenbHO 00ecTieurBaeT EeJI0CTHOCTh COOOIIEHUS Ha Ka-
HaJILHOM YPOBHE.

Coobmenne CAN npenctapmisier co60i GUKCHPOBAHHYIO CTPYKTYPY JAaHHBIX, B KOTOPYIO BXO-
aut unentudukatop (ID) u 8 OaiiT naHHBIX.

Wnentuduxarop ctangapTHbi 11 6ur.
Ta6n. 3. ®opmar coodmenus CAN.

ID DO D1 D2 D3 D4 D5 D6 D7

WNnentuduxartop 11 baiit 0 | baiir 1 | baiit 2 | baiir 3 | baiit4 | baiir 5 | baiit 6 | Baiit 7
wiu 29 6ut

Wnentuduxarop cooOmeHus: GpopMupyetcs pa3out Ha 3 JIOTUYSCKUX MEPEMEHHBIX.

Ta6a. 4. Crpykrypa crangapTHoro uaeHtupuxaropa CAN 11 Gur.

butbl upenTuuKaTo- 10..6 5..3 2.0

pa ID

Iepemennas Komanpga AJpec UCTOYHUKA Anpec Ha3HAYCHUS
(com) (source_addr) (sink_addr)




AJpec UCTOYHHMKA — 3TO aJIPEC OTIPABUTESI COOOIIEHUS.

Anpec mpueMHHKA — afpec YCTPOHCTBa, KOTOPOMY IMpeTHa3HAYCHO TaHHOE COOOIICHNE.

B kaxa0¥i N30JIMPOBaHHOM CETH BCE YCTPOMCTBA JODKHBI UMETh YHUKAIBHBIN aJipec.

B pamkax ogHO# ceTH HEOOXOAUMO, YTOOBI KaXKI0€ YCTPOHCTBO UMENIO YHUKAIBHBIN aapec B
nuamnasone ot 0 10 5.

[TpuBosl ¢ anpecamu 0-6 BOCIPHUHUMAIOT TOJBKO MAKETHI CO CTAHAAPTHBIM HUICHTU(PUKATOPOM.

Anpec 7 ucrnonp3yeTcs Kak IMpOKOBemaTeNbHbIH. JIto0as mocklika, nepeanHas co 3HaYeHHEM
moJist source_addr, paBHbiM 7, Oy1eT BOCIIPHHSATA BCEMH MPUBOIAMH.

J15is B3aMMOJICHCTBHUS C IPUBOIaMHU, KOTOPhIE UMEIOT aJipec B muana3one 8-127, ucnonsiyercs
pacIIupeHHbIN HaeHTH(DHUKATOP.

[Tpumep xona Ha s3p1ke C i1t 32-OMTHOTO KOMITUIISATOPA, OPMHUPYIONTHI COOOIIIEHNE C KOMaH-
noit 8 s anpeca B quamnaszone 0-6.

struct CAN_MSG {

unsigned intid;

unsigned char flags;

unsigned char len;

unsigned char data[8];
Y
Koxn ¢popmupoBanus:
*((int*)can_msg.data) = REQUIRED_ POS;
*((int*)&(can_msg.data[4])) = FORCE_VELOCITY;
*((int*)&(can_msg.data[4])) <<= 5;
*((int*)&(can_msg.data[4])) &= OxFFEO;
*((int*)&(can_msg.data[4])) |= (Enable<<2) | (P_OUT1) )<<1 | P_OUTO;
can_msg.- id=0x200]| ((i+1)&7);//rne 1 — anmpec npueona
can_msg.- len=8;
can_msg.flags=0;//standard frame format

le/lMepr HCIMOJb30BAaHUA TEXHOJOINIECCKOIo MpoToOKoJIa

Bce nmke IMPUBCACHHBIC IPUMCPBI JJI1 YIIPOIICHUA IPUBCACHBI 10 IPUMCHCHUA MCXadHU3Ma
IPO3pavyHOCTH.

3anpoc 3navennsi cratyca npusoaa ¢ CAN aapecom 1, napamerpa dd11

ID DO D1 D2 D3 D4 D5 D6 D7

0x341 0x05 0x04 OxOF

Tak kak ajgpec yJaleHHOTO y3j1a MeHee /, TO UCIONIb3YEeTCsl CTaHAapTHBIN naeHTugukarop 11

our.

B oTBeT Ha maHHBIH 3anpoc npuBo nepenact B muHy CAN KoMaHIy — TEKYIIUi CTaTyCc PUBO-
na.
ID DO D1 D2 D3 D4 D5 D6 D7
0x388 0x06 0x04 OxO0F 1 0

B nanHOM npumepe cratyc npruBoaa «OCTaHOB 110 KOMaHJE».




YcranoBka 3aganus no ckopoctu npusoaa ¢ CAN aapecom 1, mapamerpa ct2

ID

DO

D1

D2

D3

D4

D5

D6

D7

0x341

0x07

0x02

0x02

0x00

0x60

0x09

0x00

OUT — APOOHYIO YACTh YHCIIA.

3nauenwne nepenaercs B popmare 1Q12. dopmart 1Q12 onpenenser npodbHoe uncio ¢ pukcupo-
BaHHOU Touko. B popmare 1Q12 crapmme 20 GuT onpeaessoT 1mesioe 3HakoBOe YHUCIIo, a Miaamue 12

B nannoM npumepe ycTaHaBiauBaemoe 3HadeHne V=150 00/MuH.

B ¢opmare 1Q12 v_igl2 = v<<12=0x00096000.

3anyck mporpammbl [IJIK npuBoxa ¢ CAN agpecom 1, pacnosio:keHHoii B 6anke nporpamm 0, u

OCTAaHOB
ID DO D1 D2 D3 D4 D5 D6 D7
0x341 0x14 - - 0x00 0x00
ID DO D1 D2 D3 D4 D5 D6 D7
0x341 0x14 - - OxFF 0x00

1.4. B3aumopeiicTBue ¢ mpuBoaoM no uHTepdeiicy Ethernet uepes
BCTPOEHHBII KOHTPOJLIEP CBSA3H (IILTI03)

[Tpu o6mene ¢ ceponpuBoaamu cepuu CIIC o Ethernet untepdeiicy nucnonb3yercs
«Mexanu3zm npo3pauHocmu» ONMCAHHBIN BhIlle. MeXaHN3M MO3BOJISIET BBIICIATH COOOIICHHS B TIOTO-
K€ IIepe/1aBaeMbIX JIaHHBIX.

Yr1o0BI OMpEACIIUTb BCC TOCTYITHBIC yCTpOﬁCTBa B CCTH, OCYHICCTBJEICTCS UX IMOUCK C ITIOMOUIBIO

HIMPOKOBeIaTeapHoro cooduenus. [Iporpamma Ha [1K noceuiaer coobuienue Ha mopt UDP HoMep
50024 (Puc. 2).

Bce nonxintoueHHbIE CepBONPUBO/IBI OTBEUAIOT HA JAHHOE COOOIIEHHUE, HAPABIIss OTBET B IOPT

50025.

[Tpuknagnas nporpamma I1K BeimomHsieT moakmoyenue k cokery TCP mopra Homep 50023, ot-
KPBITOTO B MPHUJIOKEHHUU B IIPHBOJIC.

Jlanee oOMeH Mex Ty puKIaaHo# nmporpammoit [1IK u ycTpoicTBOM OCYIIECTBIISIETCS] B COOTBET-
ctBue ¢ mpotokosiom ETH2CAN, onucanHbIi HIKE.
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Puc. 2. Ilpouecc B3anmopeiicreus npusoaa c IIK.

OrpanuyeHust NPOTOKOJ1a 00MeHa

B c¢BsI31 ¢ orpaHMuUEHHOCTBIO0 BHYTPEHHUX Oy(hepoB oOMeHa HE0OOX0IMMO YUUTHIBATh MaKCH-

]

|
u

MaJbHBIN pa3Mep MPUKJIAJIHbIX TAKETOB, OTIPaBiIeHHBIX B ycTpoiicTBo o UDP unu TCP npotokosam.

MaxkcuMasbHbIN pa3Mep MakeTa ¢ NpUKIaJHbIMU JaHHbIMU, epenaBaemoro o TCP coenune-
HMIO, cocTaBiisieT 710 Oair.

MakcumanbHbli pa3Mep MaKeTa ¢ NPUKIAIHBIMU JaHHBIMHU, IIepeaaBacMoro 1no nporokosy UDP,
cocrasisieT 1450 OaiT.

INPUMEYAHMUE:
OnucaHHble OrpaHUYEHMS TAKXKE KacaroTcs COOOILIEHUH, OTIPABIEHHBIX B LIUPOKO-
BEILATEIbHOM PEXKUME.

B cnyuae npeBblilieHHs] yKa3aHHBIX JIMMUTOB YCTPOMCTBO MOXET padoTaTh HECTAOUIIBHO.

IIporoxoa ETH2CAN

[Ipotoxkon ETH2CAN npenna3znayen st oomena nanusiMu Mexxay [IK u ECG. OcnoBHas 1ieib
MIPOTOKOJIA BHIIOJHUTH PETPAHCIBIIINIO JaHHBIX Mexy ceTsiMu Ethernet u CAN.

CrtpykTypa coob1eHus MpoToKoJia npuseeHa B Tabu. 6.

Taoba. 6. Dopmat nporokona ETH2CAN.

IToxe

Komanaa

TeJio cooO1IeHNUs

Konrtpoasnas cymma (KC)

Pa3zmep,

1

Ot 0 o 64

1

10




aiiT | |

KoHnTpoJbHas cymma

KC npennasnauena 11 moaTBEPKICHUS HCTUHHOCTH JTAHHBIX, TOJIYY€HHBIX 110 MPOTOKOITY
ETH2CAN.

KC npencrasnser coboit uckirouatoniee MJIM Becex 6alT cooOuieHus 10 NpUMEHEHHUs] MEXaHH3-

Ma IIpO3pavyHOCTH.
Jlucr. 2. JIucTHHT ()OPMUPOBAHUS KOHTPOJIbLHONH CyMMBI.

crc=0;
for (1=0;1<6; i++) crc *= buf[i];

Komanasl nporoxona ETH2CAN
Onucanue xomann npotokoiaa ETH2CAN npenctasnensl B Ta0m. 7.

Taba. 7. Onucanne komana nporokosa Ethernet-CAN.
YciaoBHoe 0603HaYeHHE Komanaa | Onmncanue

HEARTBIT_ETHZCAN_PROTOCOL_CMD | (0x09 Cepaueouenue ECG. Ilepenaercs numio3om

JUTIsI TPOBEPKU CBSI3U € yacToToi 111

GE TMODE_ETH2 CAN PROTOCOL_CMD 0x10 3anpoc peXuMa 1uUIo3a
MYMODE_ETH2CAN_PROTOCOL_CMD Ox11 OTBeT nUI03a ¢ yKazaHUEM PEeKUMa
TOUART_ETHZCAN_PROTOCOL_CMD 0x14 Komanna perpancisiun B UART (Tosbko aiist

BSaHMOHGﬁCTBHH C IIYJIbTOM BCTPOCHHOT'O B
coctaB npusoga CIIC).

FROMUART_ETHZCAN_PROTOCOL_CMD | Ox15 Komanna perpancisiun u3 UART (Tosibko

IS B3aUMOJICHCTBHS C ITyJIbTOM BCTPOSHHOTO
B coctaB npuBoja CIIC)
TOCAN_ETHZ CAN_PROTOCOL_CMD 0x16 KOMaHI[a peTpaHCIsIUM B CAN

FROMCAN_E TH2 CAN_PROTOCOL_CMD 0x17 KOMaHI[a PETPaHCISALUU U3 CAN

Komanze! pa3genensl Ha aBe rpynisl. [lepBas rpynna npeaHazHadeHa 1uisl B3auMOACHCTBUSI He-
MOCPEJICTBEHHO C YCTPOMCTBOM, BTOPAsi — JIJISi PETPAHCIIIIIMU COOOIIEHUI MeX Iy HHTepdeiicamu
Ethemet u CAN (UART).

Komanna 0x09 — Cepanedonenne

Homep napamerpa | Onucanue

0x09 Cepnuebuenue ECG. Ilepenaercs nuno3om st MpOBEPKH CBSI3U ¢ yacToToi 111

Komanna nepenaercst 6e3 mapameTpoB.

Komanna 0x10 — 3anpoc pe:xuma nuiro3a

Komanna nepenaercs 6e3 mapameTpoB.

JlaHHasi KOMaH/1a OTIIPABJICTCS U3 KOMIIBIOTEPA B IIUPOKOBEIIATEILHOM PEXKUME C IEJIBIO T10-
ucka Bcex ECG B nokanbpHOM ceTu.
Komanna 0x11 —Pexxum padoThl HL1103a

Homep napamerpa | Kou-Bo 6aiit | Onucanue

Ox11 1 Pesxum pabots! ycrpoiictBa. 0 — HeusBecTHBIN pexum.
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\ \ 1 — Pesxum CIIC. 2 - Pexxum Ethernet-CAN uuiro3a.

{UNKNOWN_ MODE=0, SPS MODE=1, ROUTER MODE=2};

YerpoiictBo Ethernet-CAN nuiio3a 0CHOBaHO Ha YHHBEPCAILHOM KOHTPOJUIEPE, KOTOPBIA MOXKET
BXOJIMTb B pa3jINYHbIC yCTPOMCTBA. JJaHHBII KOHTpOJUIEP, HAIIPUMED, BXOJUT B COCTaB CEPBOIPUBOAA
CIIC Ha 6a3e cMHXpOHHOTO ABUraTelisi. B 3ToM pexxume npoToKoiI B3aUMOJCHCTBYSI UMEeT Ipyron
dopmar. [Iporokon Ethernet-CAN peTpaHCIISIIHM OTHOCHUTCS TOJIBKO K YCTPOICTBaM, y KOTOPBIX Mapa-
metp 0x11 umeer 3HaueHue 2.

Komannsi 0x14/0x15 — Komanas! perpanciasiuuu ETH2UART
B kauecTBe naHHBIX MepeaaeTcsi KOMaHAa TEXHOJIOTHYECKOTO MPOTOKOJIA, OMIMCAHHOTO B JIOKY-
MeHTe «Onucanue napamempos cepeonpueooos cepuu CIILI u CIICy.

[Tpumep 3anpoca napametpa st4 «Tun npuona» y npusoaa cepuu CIIC npusenen B Jlucr. 3.

Jlucr. 3. Ilpumep ¢popmMupoBanus kKomanabl nepenayu nauubix u3 [IK B kourposiep npusoga CIIC

//#define PARM REQ CMD 0x05 //Technological level commands
//#define PARM VAL CMD 0x06

//#define PARM SET CMD 0x07

//#define CAN TRANSLATE REQ COM 0x0D //CAN level commands

//#define TOCAN ETH2CAN PROTOCOL CMD 0xl6 //ECG level commands
size=0;

buf[size++

TOUART ETH2CAN PROTOCOL CMD;

] _ _ _
buf[size++] = PARM REQ CMD;//KoMaHza 3ampoca napaMeTpa [0 TEeXHOJIOT'. MPOTOKOIY
buf[size++] 0x00;
]

buf[size++] = 0x46;
for (i=0; i<size; i++) buf[size] "= buf[i]; //HOozmcuer KC
size++;
if (-1 == motors[0]->Send (buf, size) ) {
motors.Reset () ;

}
Komanas 0x16/0x17 — Komanast perpancasinun ETH2CAN

B kauectBe naHHBIX nepenaercs komanaa nporokosna CAN.

Ta6u. 8. Janubie komanabl nporokona CAN

Pa3mep, OaiiT 4 1 Ot 0 10 8
JanHble CAN ID Jnuna nonst CAN nannsbie
JTAHHBIX

Wnentuduxarop CAN ID moxet ObiTh 11 6utHBIM nnn 29 6utHeIM (cM. 1. 1.3). [Tonpobuee 06
opranuzanuu CAN coo01ieHrs MOKHO 03HaKOMUThCA B IokymMeHTe «CAN Specification 2.05.
ITpumep 3anpoca napametpa st4 «Tun npusona» y npusoaa cepuu CIILI npusenen B Jluct. 4.
Jlucr. 4. Ilpumep ¢opmMupoBanusi Komanabl nepenayu naHubix u3 [IK B konrposuiep npusoaa CIILI.
#define CAN TRANSLATE REQ COM 0x0D
buf[0] = TOCAN ETH2CAN PROTOCOIL,_ CMD;

if (interface settings.can address > 7) {
//®opMupoBauve uneHtubmkaropa CAN ID 29 Gut

id = 0x80000000 |
(CAN TRANSLATE REQ COM<<14) |
(0<<7) | - - //Anpec IIK
(interface settings.can address << 0); //Axpec CIIl
}
else {

//®opMupoBanve uneHtubpmkaropa CAN ID 11 Gut
id = 0x00000000 |
(CAN_TRANSLATE_REQ COM<<6) |
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(0<<3) |

(interface settings.can address << 0);
}

buf[l] = id;

buf[2] = (id>>8);

buf[3] = (id>>16);

buf[4] = (id>>24);

buf[5] = 3; //Komn-Bo 6anT OaHHEX
buf[e] = 0x05;

buf[7] = 0x00;

buf[8] = 0x46;

buf[9]=0;//CRC

for (3=0;3<8;j++) buf[9] "= buf[jl;

if (-1 == motors[0]->Send (buf, 10) ) {
motors.Reset () ;

}

//Anpec IK
//Anpec CIII

Jlucr. 5. Ilpumep npouenyps! MOAKJIIOYEHHUs U epeIayu AaHHbIX.

void send param example (void)

{

int i, msg len, len;

unsigned char canaddr, cr;

unsigned char trans buf[l6], b[32];
SPSSocket* sps socket;

unsigned int id;

//#define PARM REQ CMD 0x05
//#define PARM VAL CMD 0x06
//#define PARM SET CMD 0x07

//#define CAN TRANSLATE REQ COM 0xOD
//#define TOCAN ETH2CAN PROTOCOL CMD

//Technological level commands

//CAN level commands
0x16 //ECG level commands

sps_socket = new SPSSocket ((SPSDataConsumer*)é&on callback);

sps_socket->Connect ("192.168.2.25", 5002
//trans buf[0] = PARM REQ CMD;

//trans buf[l] = 0x00;

//trans buf([2] = 0x15;

//len = 3;

trans buf[0
trans buf[l] = 0x02;
trans buf[2] = 0x04;

] = PARM SET CMD;

]

]
trans buf[3] = 0x00;

]

]

]

trans buf[4] = 0x04;
trans buf[5] = 0x00;
trans buf[6] = 0x00;

len = 7;

canaddr=0x01;
id=canaddr;
if (canaddr>7) {

id |= 0x80000000;

3) 7

//Technological protocol command

//Get parameter 0x00

//set parameter 0x0204

//param's value

//Motor's CAN address

//ext id flag =1

id |= (CAN_TRANSLATE REQ COM<<14); //CAN level protocol command
}
else {
id |= (CAN TRANSLATE REQ COM<<6) ;
}
b[0] = TOCAN ETH2CAN PROTOCOL CMD; //ECG router protocol command
b[1l] = id;
b[2] = (id>>8);
b[3] = (id>>16);
b[4] = (id>>24);
b[5]=len;
for(i = 0; i < len; i++) b[6+i]=trans buf[i];
msg len = i+6;
cr=0; //calculate CRC

for(i = 0 ; 1 < msg len; i++) {
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}

b[msg len]=cr; msg len++;
if (NULL != sps_socket) sps socket->Send (b, msg len);
Sleep(10);

sps_socket->Close();
delete sps socket;

IIporpammubie cpeacrsa aJs padorsl ¢ yerpoiicteom ECG

[Iporpamma MoToMacTep noaiepKUBaeT JaHHBIA TPOTOKOJI U BBIIOJIHAET ABTOMATUUECKUH TI0-
uck Bce aocTtynHele yerpoiictBa ECG B ceTsix, K KOTOPBIM NOJKIIIOUEH JaHHbII KOMIIBIOTE.

B xommexte yerpoiictBa ECG nocraBmsiercs yrunura ETH2CAN terminal. Y TunnTa nmo3Bods-
€T B3auMo/ieicTBOBaTh ¢ ycTpoiictBom ECG.

[Mporpamma ETH2CAN _terminal umeet crienyronie KOMaHIbl:

-help

-find

—-connect

-disconnect

—usb_mode

—can_mode

-setid

-send

-get

ITokazarek cpaBKy 1O Iporpamme.

Komanna noucka Beex yctpoiicts ECG, CIIC, noakntouennsix k [1K.
KoMaHnza BBINOJIHSET MOKUCK B IIUPOKOBEIIATEILHOM PEXXUME BO BCEX MO/ -
CeTAX, K KOTOPBIM NOAKI0YeH AaHHbIi 11K,

[Toaxmouenue k ECG numo3sy.

IIpumep ucnoab30BaHNUs KOMaH/bIL:
-connect 192.168.2.25

Komanna paspeiBa texyuiero TCP coenunenus. Komanaa 6e3 napamerpos.

VY CTaHOBUTH PEKUM PETPAHCIALNY JAHHBIX Ha JOKAJIBbHYIO JIMHUIO TaHHBIX.
B nanHOM pexuMe Bce JaHHBIE MOTydeHHble 1o coequaenuio TCP\IP OynyT
nepeiaHbl yCTPOUCTBY, KOTOPBIE PACIIONOKEHbI HA BHYTPEHHEH JIMHUU CBsI-
31. B KauecTBe Takoro NpueMHUKa BBICTYNAET LIEHTPAJIbHBIN ITpoLeccop
npusoja CIIC, B coctaB koToporo Bxoaut BctpoeHHbI 103 ECG.

VY CTaHOBUTB PEXKUM peTpaHCIALUY AaHHBIX Ha IIMHY CAN.

JlaHHBIN PEXXUM YCTAHOBIICH B IIUIIO3€ I10 YMOJIYaHMUIO.

YcTaHOBUTH azipec MPUBOJA, K KOTOPOMY OyAyT OTHpaBIE€HbI BCE 3aIIPOCHI
Mpu BeI30Be KoMaH/ -send —get, -set, -startpwm, -stoppwm.

Komanna umeer ouH napamerp — agpec yAaIeHHOIO yCTPOMCTBa.

IIpu ycranoBke aapeca 7 cooOuieHus Oy 1yT pacchulaThCsl B IIMPOKOBEIA-
TEJIbHOM pEXUME.

IIpumep uCOIB30BaHNUS KOMAH/bIL:
-setid 0x01

[lepecbuika coobmmenns CAN npuBoay, yCTaHOBICHHOTO KOMaH01 —setid.
Konunuectso aprymenTos ot 0 10 8.

[TonyuuTs 3HaUEHUE ApamMeTpa.
Komanza umeer oiMH aprymeHT - aapec napamerpa.
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IIpumep ucnoab30BaHNUs KOMaH/bIL:
-get 0x040F
B nanHOM npuMepe BBIIOTHSAETCS 3anpoc 3HayeHus mapamerpa dd11-
Craryc npuBoja.
-set 0x0001 20 VYcTaHOBUTH 3HAYCHHE MAPAMETPA.
Komanna umeer 2 aprymenTa - aipec napaMeTpa u 3HaueHHe.

IIpumep ucnob30BaHUs KOMaHbIL:
-set 0x0202 409600

VYcranoButh napametp ct2 — 3aganue ckopoctu B 3HaueHue 100 (B popmate

1Q12).
-startpwm Paszpemnts renepanuto LHINM.
Komanna 6e3 mapameTpos.
-stoppwm 3anpertuts resepanuio VM.

Komanna 6e3 mapameTpos.

-sends, -sende Ilepenaya coobmenus CAN co ctangaptabM (11 6uT) 1 pacmmpenHsM (29

OUT) UIEHTUPUKATOPAMH.
IIpumep ucnonp30BaHusA:

-sends 0x341: 0x05 0x04 0x0F Ormpaka B mpusox CITHI/CIIC ¢ CAN

aapecoM | 3anpoca 3HaueHus napamerpa dd11.
-sende 0x34008: 0x05 0x04 0x0F OtnpaBka B mpusox CIILI/CIIC ¢
CAN agpecowm 8 3anpoca 3HaueHust napametpa dd11.

[Ipy NOJIydeHUM JUOOBIX COOOWEHMUM YyTUIMTa OoTobpaxaeT MX B KOMAHIHOM CTPOKE.

IIpouecc oomena nanabiMu Me:xkay IIK u cepsonpuBogom CIIC

IIpouecc oomena npuseneH Ha Puc. 3.

MotoMacrep KoHTtponnep ceasu DSP koHTponnep
npvieoaa npuBo,

\
|

| |
0501 | TOUART_ETH2CAN_PROTOCOL_CMD | PARM_REQ_CMD | ADDR_H | ADDR_L | CRC | 0x03 |
|
|

u ETHERNET 0x01 | PARM REQ_CMD | ADDR_H | ADDR L | 0x03

| UART

\ L

\ \

\ \

| 0x01 | BARM_VAL_CMD | ADDR_H | ADDR_L | VAL_L | VAL_H|| 0x03
‘ |

\

UART

\
0x01|| FROMUART_ETH2CAN_PROTOCOL_CMD | PARM VAL_CMD | ADDR _H | ADDR_L | VAL_L | VAL_H | CRC| 0x03

\

u ETHERNET |
T \

\

Puc. 3. Ilpouecc oomena nannbivu mexny IK u cepsonpusogom CIIC.
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1.5. B3aummopneiictBue ¢ npuBoaoM 1o uarepgeiicy Ethernet yepes ECG
HLJTI03

[Tpouecc oomena ¢ npuBoaamu cepuu CIIL MoxHO BbImoaHUTE ¢ moMonisio Ethernet CAN
nuito3a (ECG). laHHbIH 11103 BBIMOIHAET PETPAHCIISILMIO 3aIIPOCOB U OTBETOB MEXKAY JIBYMS CETSIMH.

[Iponiecc o6meHa BoinoHsIeTCs 110 PoTOKOIY «lIpomokon ETH2CANy, OTUCAaHHOTO BBIIIIE.

IIpouecc ycTaHOBKM COeIMHEHUs aHAJIOIMUYEH ONUMCaHUIO B paszele «B3aumoodeiicmeue ¢ npu-
6000m no unmep ¢peiicy Ethernet uepes 6cmpoennulit KoHmpoannep ceéazu (Wk3)».

[Tponecc o6mena noxosx Ha ooMmeH ¢ npuogamu CIIC no Ethernet unrepdeiicy Tonbko B 1aH-
HOM CJIy4ae BCTPOEHHBIN KOHTPOJIIEp cBsA3M npuBoja 3amensieTcs Ha ECG numo3. [Ipu 3ToM KoMaH1b1
petpanciasunu u3/B UART 3amensitorest Ha komauabl 0x16/0x17 — Komannsr perpancisauun ETH2CAN

(Puc. 4).
MotoMacrep Cepeonpueos
cnuwl

\ \
\ \
0x01 }| TOCAN_ETH2CAN_PROTOCOL_CMD | ID[0.4] | LEN | E#ATA{O.A] | CRC| 0x03
J e '/

\

\

\

\

\

\

ID DO D1 D2 D3 D4 D5 D6 D7
CAN

ID DO D1 D2 D3 D4 D5 D6 D7

—

\

0x01 | FROMCAN_ETH2CAN_PROTOCOL_CMD | ID[0..4] | LEN | DATAD.4] | CRC| 003 |
u A ETHERNET }
|
|

Puc. 4. Ilpouecc oomena nannbivu mexny [K u cepsonpusoxom CITLI.

[Tonpo6Hoe onucanue pabotel co ECG numo3om onucano B jokymente «ECG winro3. Pykogo-
ocmeo no Ikcnayamayuu.pdf.

1.6. B3aummopneiicTBue ¢ npuBoaoM 1o unrepgeiicy CAN, peTpaHcIupo-
BaHHbIU Yepe3 USB

JlaHHBII IPOTOKOJ MO3BOJIsIET 000UTHCH O€3 Tu1aThl pactiupenus CAN.

B nannom ciyyae pynkunu maTel pacmupens CAN BBINOHAET OANWH U3 IPUBOIOB, KOTOPBIHA
noakitouaetcs K [IK B kauecTBe peTpaHcisiTopa.

Jlyis peanu3zanyu 3TOro pexxuma B IpUBOJIe HEOOX0IMMO YCTaHOBUTH TapaMetp “ipl6:
USB2CAN koHBepTOp” B cOCTOSIHHE «BKI».
BHUMAHMUE! He cnenyet ycranaBnupate napametp Ipl6 B 3nauenue «Bxny» y 6os1ee yem ogHoro
npuBoja B cetu CAN.

ITpu sToM mponecc B3aumoeiicTBys OyIeT BBIIVIAAETh TaK, Kak 1oka3zaHo Ha Puc. 5.
#define PARM USB2CAN REQ CMD 0x16
#define PARM USB2CAN FB CMD 0x17
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MoTtoMacre cnwwmm CNC crnwwm Cric
1 2

\ \ \
\ \ \
0x01 |}PARM_USBZCAN_REQ_CMD | ID[0..4] | DATA.4] | 043 }
\

[

u use ID DO D1 D2 D3 D4 D5 D6 D7

CAN

ID DO D1 D2 D3 D4 D5 D6 D7

CAN

0><(ﬂr | PARM_USB2CAN_FB_CMD | ID[0..4] | DATA[0..4] | 00,

\
u UsB \
\
\
|

Puc. 5. Pexxum perpancisiinun USB B CAN.

Jlis monmyyenust 6oJiee AeTanbHOM mHPOopManuy odpamiaitech B oTAesa Texanueckoi moanepxku OO0 «CepBOTEXHUKAY.

www.servotechnica.ru
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