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1. BBegeHue

B cucremax aBTOMaTU3anuu 4acTo MPUMEHSIOTCS YCTPONCTBA, UCIIOJIB3YIOIIUE T.H.
“nonesyto muHy”’, wiu fieldbus (manpumep, CAN, RS485). B kauecTBe KOHTpoOIIIEpa MOXKET
npumeHaTbest [1K (opucHBIN WM WHIYCTPHUATTBHBIN) C HCTIOIB30BAHIEM COOTBETCTBYIOIINX
UHTEPEHCHBIX TIAT.

Ho y cucrem nHa 6a3e 1K umeroTcst CyecTBeHHbIE HEJIOCTATKU:

1. TpyaHocTb B reorpaduyeckoM pa3HeCEHHH KOHTPOJUIEPOB M TEPMUHAIIOB ONIEPATOPOB
(mmuna kabenst CAN He nomkHa npeBsimaTth 1000 meTpoB Ha ckopoctu 10 KBit).
Bricokoe snepronorpetnenue I1K.

Hannumne mexanndeckux neraneit (3KECTKUN AUCK, BEHTUIISITOD).

Bonbmive rabaputsl.

Bricokas cTOMMOCTh KOHEUHOUM CUCTEMBI.

HenocraTounslii quamna3on pabo4ux TemmepaTyp.

TpynHOCTE OpraHu3anuy MHOKECTBEHHOTO JIocTyna K ogHomy uHTepdericy CAN.

Nowvkwbd

[Ipenmnaraemoe yctporictBo (CANGW) siBiisieTcs UTIO30M MEKTY TeIEeMETPUUCCKUMU
ceTssMu(CAN, RS485), u ceramu nepenaun nanusix(Ethernet, RS232).
Jliist cBsi3M Tak ske MokeT ucrnoisib3oBaThess GPRS monem (monkmrouennsiit k mopty RS232), uro
MO3BOJIUT CYIIECTBEHHO CHU3UTH 3aTPAThI (IEHET U BPEMEHH) Ha CO3/IaHue HHPPACTPYKTYPHI.

ITponieccop Motorolla MPCS852 ¢ TaktoBoii wactoroit 50 MHz oGecnieunBaer
npousBoauTenbHOCTh 48+ MIPS. Illnto3 06opynoBan 32-Ms MerabaiiTaMu ONEepaTUBHON MaMsITH U
4-ms merabaiitamu flash-gucka (komnpeccupoBansbiil). B kauectBe OC ucnonssyercs Linux 2.4.
Bce 310 mo3BonsieT pa3pabdarbiBath nporpaMmel Ha sizbikax C, C++. [t Moysist (MOpTUPOBaH
nakeT EPICS R3.14.6, http://www.aps.anl.gov/epics/).

3avacTylo, epeaaBaTh BeCh MOTOK JAaHHBIX OT JATYUKOB HE SIBISICTCS 11E1ecO00pa3HbIM (a
WHOT/Ia ¥ BO3MOKHBIM), HanipuMmep, 1pu ucronszoBannu GPRS monema (57.6 kbaud). Pa3paboTka
HpOrpaMM JUisi MOIYJIsl TIO3BOJIUT MIPOU3BECTH HEOOXOANMYIO 00paboTKy, OTGUILTPOBATH
HCHYJXHbBIC JaHHBIC, IICPCAATh JAHHBIC HA APYTUC MOAYJIN.

B KOMIIIEKT TOCTaBKH BXOJIAT:
e SDK pa3zpaborunka (kpocc-kommuisitop GCC 3.2, pthread,...).
CwM. pazzmen 3.1 Pa3paboTtka ynpaBisiomieil CUCTEMBI 7S 3alyCcKa Ha IIUTI03€.
e bubnuoreka s padotsl ¢ CAN-nopramu uepes cets [P, paboraromas B Linux(x86),
Linux(PPC), Windows(x86).
T.o. ¢ moprom CAN mMoryT paboTaTh OJHOBPEMEHHO HECKOJIBKO IPOTPaMM C pPa3HBIX
KOMITHIOTEPOB (Kak1asi MporpaMmMa YCTaHaBIIMBACT CBOM COOCTBEHHBIN (QUIIBTD).

e  MonuTtop mmHbl CAN, N03BOJISIIOIUI OTJIAAUTE MPOTrPAMMBI, UCTIOJIB3YIOIINE HHTEP(EHCHI
CAN.



IIpeanaraemasi cxema npuMeHeHM:

CAN GW CAN GW

Cand | |can can

tADiiitl | DLC] [AD{':] [DAC]  [SENSORS]

B 00pa3 numo3a (firmware) BKIIIOYEHBI:
e OC Linux 2.4 (c iptables)
e Telnet cepBep, KIUEHT
FTP cepsep
HTTP cepsep
PPP nemon
HpaiiBep CAN (read, write, select, ioctl)
Rdate (cuaxpoHHM3anMs BpeMEHU C cepBepaMH BpeMeHH 10 npoTokoiy NTP)

2. OnncaHue ycTpoucTBa

2.1 MukponpoueccopHbIn MoAayIb

Tm03 CANGW siBrisieTcst MUHUKOMITBIOTEPOM Ha 6a3e mporueccopa Motorolla MPC852 B
IUIACTUKOBOM KopItyce 0e3 BeHTUJISATOopa.
[Tponieccop Motorolla MPC852 ¢ TakToBoit uactotoit S0 MHz oGecrieunBaeT npon3BOIUTETHLHOCTD
48.84 MIPS. I1lmto3 o6opynoBaH 32-mst MerabaiiTaMu orepaTHBHON MaMSTH U 4-Ms MerabaiTamMu
flash-rcka (KoMIIpecCUpOBaHHBIN).

2.2 CeTeBble UHTepdencol

HImo3 CANGW nocrasnsercs ¢ uarepdericom Ethernet nis 10 u 100 merabutHbIX ceTeil.
OH noctynen uepes3 pazbeMm RJ45 Ha 3aaHel nanenu.
CANGW cogepxur 2 unrepdeiica CAN 2.0b ¢ kortpomiepom SJA1000 co ckopocTbio nepeaaun
no 1 mourt/c., 1 uatepdeiic RS485, 1 uarepdetic RS232.
ITopt RS232 moxeT ObITh HCHOIB30BAH AJIs1 YCTAHOBJICHUS COEAMHEHUS Yyepe3 MoJieM (Hanpumep
GSM renedon ¢ moanepxkkoit GPRS, renedonnsiii Mmogem, DSL monewm, .....).

3. MaTobecneyeHue
HImo3 CANGW coaepxut OC Linux 2.4.X ¢ MEHEIKEPOM MaMSITH.

2 OCHOBHBIX BapuaHTa ucnonb3oBanus nur03a CANGW(MOryT ObITh COBMEIIEHBI):
1. Ilnmardopma mns pazpabotku ynpasistomiero [10.
Pabota ¢ nopramu CAN Bo3MOXkHa Kak dyepe3 ycTpoiicTBa /dev/canXX, Tak 1 4epe3 cepBep
cangw.
CwM. pazzaen 3.1 Pa3paboTka ynmpaBisiomiei CUCTEMBI 7S 3allyCKa Ha [IUTI03€.



2. Ilmo3 mexay Tenemerpudeckoit cetbio CAN, u ceTsimu nepenaun ganHbix Ethernet,
RS232).
B sToM BapuaHTe 1UTI03 IEpeJaeT JaHHble Mexay KiaueHTaMu u noptamu CAN.
Cwm. pazzaen 3.2 Pa3zpa0GoTka ynpaBiisoleil CUCTEMbI Ha YaJ€HHOM XOCTe.

3.1 Pa3paboTka ynpaBnsroLwen cuctemMbl A 3anycka Ha
LusIro3e

st pazpabotku ucnosib3yercs kpocc-kommuissTop GCC 3.2.2 anst onepanuoHHON
cucteMbl Linux. YcTpoiCTBO KOMIUIEKTYETCS ONEepalliOHHOM crucTemMoi Linux, coOpaHHO# 3TUM
KOMIMJISITOPOM 0€3 MOACPIKKH AIMYJISIIIMA MaTEMaTHUECKOTO COTPOLIeccCopa B siApe (KOMIHISATOP
GCC gomxeH caM dMYJIMPOBAThH COMPOIIECCOP).
Ha6op ytumnur (shell, Is, cp, ...) peanuzoBan yepe3 busybox [j1si yMEHBIIICHHS pa3zMepa
oOpasa.
JpaiiBep CAN noaaep’uBaeT CIeAyOIUe CUCTEMHBIE BbI30BBI:
1. Read (ureHme naHHBIX U3 KOJBIIEBOTO Oydepa)
2. Write (3anuch AaHHBIX B KOJbLIEBOH Oydep st nepenayun)
3. Select (mpoBepka BO3MOXXHOCTH YTCHHUS/3aIMUCH JJAHHBIX C 3aCHIITAHUEM )
4. 1ioctl (ycranoBka guiabTpa Ha mpuem, Bpemed (bit timing), moyuenue
CTaTyca/CTaTUCTHKHY, ...)
Pab6ota ¢ unrepdeiicamu CAN Bo3MOKHa KaK HETIOCPEACTBEHHO, uepe3 ycTpoicTBa /dev/canXX,
TaK U 4epe3 cepBep cangw.
Hacrpoiiku u cratuctuka apaiisepa CAN noctynHsl yepe3 procfs.
Jliig nmepenayu JaHHBIX MEXKIY Pa3IMuyHbIMH KOMIIOHEHTAMH MOXKET UCIIOJIb30BaThCS HAPUMED
Channel Access (mpoekt EPICS, http://www.aps.anl.gov/epics/), BkimtoueHHbIi B SDK.

3.2 Pa3paboTka ynpaBnsiowen cucteMbl Ha yaarieHHOM XOCTe

Jns ynanenHoro nocryna k uatepgeiicam CAN npuaraercst Oubnuorexa.

bubnuoTeka Harucana Ha s3bike C (0e3 ucnonb3oBanus C++), OTHONIOTOYHAS, TSI
MHOTOITOTOYHBIX MpHIIOKeHNH. DyHKIUHN send U recv MoayyaroT nmapaMerp timeout, 1 He
OJIOKMPYIOT TIPUIIOKEHNE Ha OOJIbIIIEE BPEMSI.

bubnuoTeka codpana u mpoepena s cieayromux OC:
e Linux, x86
e Linux, PPC
e Windows, x86 (Using MSVC 6.0 & GCC)

[Tpunaratromumiicss MOHUTOP 0TOOPa3UT Bee MakeThl Ha muHe CAN, UCXoasIIHe U BXOIAIINE,
obzeryas mporecc pazpadborku [10. Pekomennyercs padora ¢ CAN yepes cepBep cangw, 4To
o3BoJHT pa3padareiBath [10 Ha 1K, ¢ BO3MOXHOCTBIO IEPEHECTH 0€3 M3MEHEHUH Ha IILTIO3.
bubnmoreka moxeT ObITH MOpTHUpOBaHa Ha 00yt0 OC ¢ Oubnmmorekoii pthread.

4. NMpenmyuiecTBa

e C ¢usnyeckuM NOPTOM MOTyT paboTaTh OJJHOBPEMEHHO HECKOJIBKO Pa3HbIX IPOrpamMm
YIPaBIEHUS C pa3HbIX KOMIIBIOTEPOB

e Kaxnas nporpaMmMa yrpaBieHHsI MOKET YCTaHOBUTH COOCTBEHHBIH (HUiIbTp (Oyaer
MIOJTy4aTh TOJIBKO HY’KHBIE IaHHBIE, HE 3aTPYy’KaeTCs CETh)

e [Iporpamma ympaBieHHsI MOKET OBITh Teorpaduyecky He MPUBsA3aHa K armaparype
(Mcnonb3yst UMEIOILIMECS CETEBbIE KOMMYHHUKAIIMH, B TOM uucie Internet)



e Jlyist CBSI3U MOTYT UCIIOJIB30BAThLCS OECTIPOBOIHBIE cpecTBa cBsizu (Tenedon GSM ¢
noanepxkoit GPSR)

e Hwuskas CTOUMOCTb YNPABIISIIOIIECH CUCTEMBI

e [Ipocroil 1oCTyIl KO BCEM MOZYJISIM B CETH

e [Iporpamma ynpaBiieHUsI MOXKET OBbITh 3allyllleHa BHYTpH 1uTt03a, Hanpumep EPICS 10S

e Mar. obecrieueHue MOXeT ObITh 00HOBIEHO Yepe3 TFTP

NMpunoxeHune 1. TexHnyeckaa nHcpopmauma

[Ipoueccop

OneparuBHas
IIaMATb

TBepaoTenbHbIN
JIUCK

OnepanronHas
CHCTEMa

Koncons

CereBble
uHTEpherChl

IToptr CANO
[Topt CAN1
ITopt RS485
[Topt RS232

TemnepaTypHbIit
J1ana3oH

I"aGaputHbie
pa3Mepsl

IIutanue

PowerPC 50 MHz RISC

32 Mb RAM

4 Mb Flash(Compressed)

Linux 2.4

Acunxponssiii mopt V.24, 34800, 8 bit, 1s, np

Ethernet 10/100, RJ45
Moaem noakmtodeHHbid k mopty RS232 (B Tom unciae GPRS Tenedon)

Can 2.0b, Isolated, D-SUB-9m
Can 2.0b, Isolated, D-SUB-9m
Isolated, RJ45

D-SUB-9m

0-60 °C

140x110x40 mm

Buemnwmii 6ok mutanus, 2208 + 20%, 5BT



NMpunoxeHune 2. PacnnHoBKa pa3bemMoB

Ethernet (X2)
Konrakr | Ilenn
1 TX+
2 TX-
3 RX+
4
5
6 RX-
7
8
Koncoan (X1)
KOHTAaKT | CUTHAJI | HAPaBJICHUE
1 RXD BXOI
2 TXD BBIXOJI
3 GND
4 GND
5
6

Omucanne pazbemoB CAN (X6 — CANO, X7 — CANI1)

KOHTAKT | CUTHAJ
1 Cornacyromuii pesucrop 1
2 CanL
3 Brixon nuranus O B
4 Cornacyrommii pe3uctop 2
5 3amuTHas 3eMII
6 Brixon nuranms 0 B
7 CanH
8 NC
9 Brixog nutanus 5 B

IIpumevanue: BHyTpeHHUI cornacyoomuil pesuctop (120 om) MmoxeT
OBITh BKJIIOUEH JPKaMIIepoM (BHYTPH KOpITyca III03a, psaaoM ¢ pazbeMom CAN)
WJIH TIyTEM 3aMbIKaHUs BHIBOJIOB 1,4.

Pa3bem RS485 (X8)
KOHTAKT | CUTHAJ

DATA A
DATA B

NN | |W[N|—




Pa3zbem RS232 DTE (X4)
KOHTAKT | CUTHAJ | HAalpaBlieHUE
1 CD BXOJI

2 RXD BXOJI

3 TXD BBIXOI
4 DTR BBIXO]I
5 GND 3eMIIsI
6 -

7 RTS BBIXO]I
8 CTS BXOJI

9 RI BXOJ

Iurtanne (X3)
LlenTpanbHbIA KOHTAKT +12..+24 B, 60KOBOI — 3eMJIS.

Nuaukanns
HL1 — nuranue
HL2 — Link/ACT mnopra Ethernet

AnnapatHbiii cOpoc
Knomnka S1 — HOpManbHO pa3oMKHYyTas1, 6e3 puKcanuu



