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Typographi cal Conventions

Throughout this manual the following typographiceé
ter ms.
Conventio Exampl e
Fil e and pat) /devinull 0 Kstdio.h >

Function namopen()

Programmi ng |NULL

Programmi ng |uint32_t

Vari able namCount

The following indicators are used to highlight no
Not e
Notes to point out something i mpo

Attention!
Cautions to tell you about oper a
effects.

Number Representation

Al'l numbers i n Hlad eud®esusmednets iaggneat ed ot her wi se. He
a pred@x xamd binary numbeébs Flhavexamptefi 420f s repr
hexadeci mal and 0b101010 in binary.
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Abbreviations

ABI Application Binary I nterface

AMC Advanced Mezzanine Cards
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COTS Commer c-t beh elf ff

CPCI Compact Peripheral Component I nterconnect
CPCl serCarmpact Peripheral Component I nterconnect
CRC Cyclic Redundancy Check

DLC Data Length Code

DLL Dynamic Link Library

DNS Domain Name Service

EFF Extended Frame For mat

ACC Advanced CAN Controll er

FI FO Fi # gkti fOutt

FTP File Transfer Protocol

FwW Firmware

HW Har dwar e

I/ O l nput/ Out put

I SA I ndustry Standard Architecture (Computer
| PC I nterprocess Communication

I RI G Il ntrearnge | nstrumentation Group

LSB Least Significant Bit

LSW Least Significant Word

MCU Micro Controller Unit

MS B Most Significant Bi't

MS W Most Significant Word

NVRAM Noi#ol atil e Random Access Memory

N/ A Not Applicable

oS Operating System

PCI Peripheral Component 1 nte onnect (Comput
PCIl e Peripheral Component 1Inte nnect Express
PI C Programmable Interrupt Co rol |l

PMC PClI Mezzanine Card

PnP Plug and Pl ay

RAM Random Access Memory

REC Receive Error Counter

RTSS Re alli me -SSyusht e m

SDK Software Devel opment Ki't

S MP Symmetric Multiprocessor

SoC System on Chip

SFF Standard (Base) Frame For mat

SW Sof tware

TEC Transmit Error Counter

USB Uni versal Seri al Bus

UP Uni processor

URL Uni ver sal Resource Locator

WD M Wi ndows Driver Model

WD F Wi ndows Driver Foundati on

WHQL Wi ndows Hardware Quality Lab

Wo W6 4 Wi ndowsi t32on Wibnidcows 64

XMC Express Mezzanine Card

NTCAN I nstall alli PocGuNde: C4.29 Pag7eoR 2

( Cc
Ser

Bus)

er E
( Cc



Ref erence

/ 1iesd el ectr DNMCa&APIgmbphpl i cati on ,DeReVidgiieadd 29\

/2,1 SO 1ARD& A veihGocnltersol | er ar eiaDated wloir rkk (1CaAy
signal24ng, 20

/| 3i.esd el ectronic system design gmbh, 2Bt 0 C,
/| 4,esd el ectronic systWn idreg, gRe vg@@bihon CIAN
/| 5.esd electronic system design gnbhB0Et her C,

Pag8oR26 I nstall alli PocGuNde: C4.29 NTCA



Il ntrod

T a

Ll Nt r 00U C DDl 14
Nt R N o o T PP 14
R O I T S O = . 15
L0 3 T @ M N0l 000 Yttt 16
1.4 CAN I nterf ac.e..Fami.l i B .S. ... 18
1.5 Har dwa Fb D S e 19

1.5.rRClI [/ PCle / PCle Mini [ CPRCIL..L.CRCLCILSlkY i
D 2 S Bt 21
1. 5 Bt N e i 21
1.6 Software Dep.l oy e il 22
Lo B 0 Wi N O S 22
R T 17 O o I U G A O 1 o A P 22
1. 6.Redli me Operat i.ng.. SY.S.L.eMS. . i, 22

2 Wi N Bttt 23

2.1 Wi NndowWs L 0. L e 27

2.1 .Har dwhirrest Dr i ve...l.ns.t.al.l. at.i. .00 ... 28
1. Qoftwamet Driveur..l.nst.al.l.at.i.on. ... 33
1.Briver Lifecycl.e..Management. ... 33

2.2 COoNT i QUL AL O 34
2. 2. DEe VI C e DN e 34
2. 2. 1Stlandar d .. .Se bt i .S s 34

2. 2. lEXRpert Sl il g S e 37
2.2.1D8vice Speci.f.i.c..Set.t..ngS. 39
A Y= T S = N0 1 o TSP 40
2. 2. 2RPdwer Mana.g.e.mMe Nl 40

2. 2. 2Lt er r u Pt AL L Y 40
2.3 Device Driver..Rr.eid.ns.t.al.l.at.i.on.. ... 41
2.0 3. Dr 0 Vel S8 dliDe i 41
2.3.Rriver I nstaAdnmitniosnt.rf.aotro.tNsO.N......ccoooiiiiiiiiiiiinnn. 42
2.4 Troubl eshooting.Dr.i.v.er..l.nstal.l.at.i.on.... 4 4
2004 B r 0rF G0 B e 45
2.4 Br om0 G003 46
2.4 . Bror or G0 D 46
2.4 . Best Driver al.ready..l.nst.al.l.ed. ... 47

2. 5Device Driver Lif.ec.y.cl.e..Manag.emen.t....... 49
B T i TV O U I o K= 0 = N 49
.5 Rriver RO bDia. ko 50
LB Briover  Unidansatial 51

bl e of Content s

NTCAN I nstall alli PocGuNde: C4.29 Pag%oP?2

al



Il ntroducti on

3

2.6 Et her CAN. D L. i 52
2. 6. 10N St @ @ 0 52
2. 6. QO NT i g U@ Dl 53
206 . BN 0 N Stal e 54

2 0 7 C AN S DK 55
2. 7.3etup Command L.i.ne...RPar.ametl. el ... 55
2. 7. Rnstal |l at..on . Qp.L.l.0.0.S 56
A < 3 o T o = OO 1 O N 56
2.7 .4DE | Nt .G ld h il Dl 57

2.8Digital T T O 1= U A U = T PP 58
DA B Y = Y B = N PP 58
2.8.R2river | n.s.tial a0 s 60
2.8.80ftware lLnst.al.l.at . 0N . . s 61
2.8.B8igital Si gnat.ur.e.. Meur.i. fl.cat.i.on. ... 6 2

2.9 Legacy Wi ndoWws. . Vel .Sl 0 .S 6 4
2.9.Windows 7 [/ 8. x..l..Se.r.y.er..2.0.0.8..R2. ... 6 4

2. 9. 1Hdr dwhairrest Dr i veur..l.nst.al.l.ati.on. ... 64
2.9.1s@eftwamrest Driver..l.nst.al.l.at.i.on.............. 6 8
2.9.1Dr8i ver Lifecycl.e..Management. ... 6 8
2.9.Wi ndowsFaViids tS@ r v.e.r.....2.0.0.8 oo 69
2.9. 2Hdr dwhairrest Dr i veur..l.ns.t.al.l.at.i.on........... 69
2.9.28@ft#wamrest Driver..l.nst.al.l.at.i.on. ... 73
2.9.2DrBiver Lifecycl.e.. Management......... 73
2.9.Windows XP and..SerVv.e.r..2.0.0.3. . 74
2. 9. 3Hdr dwhairrest Dr i veur..l.ns.t.al.l.at.i.on........... 74
2.9.3S@ftwamrest Driveur..l.nst.al.l.at.i.on. ... 78
2.9.3DrBiver Lifecycl.e.. Management.......... 78
2. 9. Wi NdoWS....2.0.0.0 e 79
2. 9. 4Hdr dwhirrest Dr i veur..l.nst.al.l.at.i.on. ... 79
2.9.4s@f twamrest Driver..l.nst.al.l.at.i.on. ... 83
2.9.4DrBi ver Lifecycl.e.Management. ... 83
2. 9. ANGHP NP h @ r a8 8 4
2. 9. Wi NdoWS N D e 85
2.9.5Drli ver Il nst.al.l.at .o 85
2.9.5Dr2i ver Conf.i.g.ur.at b, 0. 8 6
2.0 9. BDI3I V8 M S B e 89
2.9.5Drdi ver Uni.n.s.t.al. o, 90
2. 9. Wi NdOWS LOX L ME. e 90
2.9.6lLdstallation of..RnPR..CAN..modul.es......91
2.9.6LmMkstall atPin®n CAN mauol.ul.eS........ 91
UNFRPET @t i N g Sy S b BiilS et 102

PaglelbR26 I nstall alli PocGuNde: C4.29 NTCA



Il ntrod

B 0 L L i TP Lottt 102
3.1. QAN Board SuppOrt. .. OV el Mo € Wi 104
I R B I O N N I BN O RV = S 106
3.1. 2Fill es of the..Li.nux..Rackage. ... 107
3.1. 2CRNModull> and Default Par.amet.er.s...0of.10Be Dr
3. 1. 2L Bst @l a i 110
3.1.B8Binux CAN Driver..(.aka..Socket.CAN). ... 11
3. 1. 3Lt € gl Dol 11
3. 1. BLRst alda ol Qe 11
3. 1. 3CABNT i guU.la b D e 11
T A B = A S O o0 O o T SR 11
3.1.Bther CAN and ..Et.he . .CAN/L.2 ... 12
3. 1. AL st al o a ol Qe 1
3. 1. 4CANT T g ULt D 1
S A D= T ol T I IO T a I = 2 o O O 1
3.2 Legacy UNI X . Ve .Sl 0.5 i 1
3.2.Rower MAX OS l.ns.t.al.l.at i . 0. ... 1
3.2. 1Fill es of the Powe.r.MAX..QS...Rac.kag.e....l
3.2.1S€quence of I nstall at.i.on..Und.e.ur..Powé AX O
3.2.201 Erlinst @l at f 0. e 1
3.2.2Fill es of the .Sal.ar.i.s...Rackag.e....... 1
3.2.2S€quence of I nstal.l.at..on..Unde.ur..So.l.a S
3.2.8GI RI X6.5 l.ns.t.al. ]l a b 0. .. 1
3. 2. 3Fill es ofl Rl IKIBa GIGA.G.€..ccoovviiieeeeeeee 1
3.2.35€2quence of 1 nst-aRI A6.i.6.n...Und.eur..SGIl.1
3. 2. .41 X I nsit.al.l.al i 0 1
3.2.4Sdeci al Features of .t.he.. AlLX..l.mp.l.emé atio

3. 2. 4Fi2l e
3. 2. 41.8Bst

s of the..,AlLX..Ra.ck.a.g.e... 1
all ation Se.guenc.e..under. .. AlL.X. .. ...1

AP NDMMDMNMNPOOOBNNOPNTKAMNMNOWGNMNNMNINNZDDADMDMNWNPEP O OWW-NOOO O

g a DM DM DM DA DOWWWOWBR W WWWRRERDNDNDBROBDNMDNDNDMDNDDNODNDN

Realli me Operat i.n.g..SY.S. .t NS 1

A . 1V X WO F KS it 1
4. 1. QAN Board SuppO.rt. . OVl M B Wi 1
4.1 . Rriver | Nl gl i 0 1
40 1. 2V XEWO I K S B e 1
Y AT o T G G~ S N 1

40 10 2V BWO I K Sl ettt 1
4. 1. Briver Conf i gl at i 0. ... 1
40 1. BV XLWO I K S B et 1

4. 1. 3VRWOTr Ks BV.XXBUSN.QN e 1

4. 1. 3VXBWOr ks 6 .. Xl VX BUS) 1

4. 1. 3VdWor ks 7. x (NMxXBuUs...GEN2). i 1

NTCAN I nstall alli PocGuNde: C4.29 Paglelo 2 2



Il ntroducti on

e R 7 I VA = (R 0 - 0 157
4. 1. ANV XEWO T K S B X 157
4. 1. AV RWOTr Ks  BV.XXBUSN.QN e 157
4. 1. 4V 8B8Wor ks 6. X/ Zo X .VXBUS) 158
O R T o - O T I = N 159
4. 1.5UnMnresolved Symbols Bui l.di.n.g..t.he..VMxWéBks I
4. 1. 5N2mber of Avail ab.l.e..NT.CAN..Handl.es...159
4. 1.5Te83st Progr am...canles.t. i, 159
4. 1. 5Udlexpected Behaviour of..Soaof.t.war.e. .. Tilmestam
4. 1.5Chbrrect I nterpretation of Err.ar..Codé6 Ret
4. 1. 5S6pport of the CAN Ext.ended.. . Fr.ame..E64d mat
4. 1. PBroubl eshoo.t.i.ng. . . Hi. DL .S, 162
4. 1. 6WHere to I mplement Needed..Canf.igur.daéBon C
4. 1. 6P®2bl ic Interface of t.he..Vers.i.on..2.16Brive
4. 1. 6PBbl ic I nter tCaAcNed oDfr itvhee... MOME..€....ccvvvvnnnnenn. 164
4. 1. 6Adldress Transl ation a.nd..Bo.ar.d. Acced$4l ssu
4. 1. 6lLmterrupt Conn.ec.t.i.on.l.S.S.Ue.S ... 170
4. 1. 6V¥Bus Driver ..Pr.er.equ.i.s.i.l.eS. ... 173
B . 2 QN Koottt ettt 176
4. 2. QAN Board SuppO.r.t. . . OV. el Vo € Wi 177
4. 2. Rriver | ni.e.gl.al i QD e 177
4. 2.Briver |l nst.al..al i o s 178
4.0 2 0B 1V e e S B e 179
4. 2. Briver Confii gl at i 0. . 180
4. 2. 5Cdmmand Line..Rar.amel. .l i, 180
4.3 1 ntervalfAardo RETOO. A e 182
4. 3. Driver | ni.e.gl.al i QD e 183
e e o S 0 G TR PP 183
A o 3 . LR R K 184
4. 3. Rriver |l nst.al.. al. .o s 186
A . 3. 2R T X B4 186
A . 3 . 2R R K 189
A 3 B i Ve e S A e 190
4. 3. Briver Confii. gl al b .0 i 191
4. 3. 4Dévi ce Dri v.el. . .Opt..0n.S 191
4. 3. AR 121 or 0ty la Y Qe 192
4. 3. 4641t DMA MEIMOL. Y 193
4. 3. AMUI t i CO M SR RO L 1914
4. 3. Br i ver Ui i0id. e 195
4. 3 .M S C el | A B0l S e 196
4. 3. 6Adplication .Dev.el.opmen.t ... 196
PagledoR26 I nstall alli PocGuNde: C4.29 NTCA



Il ntrod

4. 3. 6EXRampl e App.l.i.cal b 0. i, 196
A . 4 Ten ASIYN T BB ettt e 197
4.4 . Driver | ni.e.gl.al i QD s 198
4.4 . Rriver | nsdt.al.al i o 199
4. 4. 21Nt i me f o  WL.n.dOWS. .. 199
S R 1< I S VAN = (R 0 - 0 203
4. 4 . Briver Conf i gl at i 0. . 204
4. 4. ACdmmand Line..Rar.amel. .l . 204
4. 4. AP 121 or ity Lay Ol 205
4. 4. 464BI t DMA IO L Y 206
4. 4 . Briver Unl.i0.ad 207
O R | T o = OO T I = o N 207
4. 4. 6Adplication .Dev.el.opment .. 207
4. 4. 6EXRampl e App.l.i.cal. b 0. 207
4. 5 L egacCy S PP 0l 208
T 1 T G O 0 208
4.5, 1Drli ver 1 nst.al. . al i o 2009
4. 5. QN Ti ME RO S i rnnne 210
4 . 5 . 20V e I Vit Wi 210
4. 5. 21. Pl eme Nt .al i O 210
4.5, 2RBO82 Software .Reg.ui.r.ement. ... 210
4. 5. 2Redqui r ed3 Z)RTIOISh.r.a.r.i.e.5 210
4. 5. 2Usbing the esd. NLCAN..Li.b.r.ar.y. ... 211

4. 5. 2Ch&mpiling the Sampl e.. Appl..cat.i.on..fi.cadBt est
T I8V 219
4. 5. 3Fill es of the .QNX4..Rackages. ... 219
4. 5. 35S€quence of I nstal.l.at..on. .. Under..QNX220
5 Firmware Updat.e. . Ap.plii.cat i 0 ..., 223
5.1 Updating t he Eil. . mWa i e 224

5.2 Switch

bet ween

CAN 2. Q.A...an

d.....C.AAN...2.....

0.B..Md2A&

NTCAN

l nst al

| ai Poc GuNde:

C4 29

Paglf2



Il ntroducti on

1 Introduction

Thi s document descri bes t he devi ce drivecroanst al
pl atdmecmi tees@oret folrl er Area Network (CAN) hardwar
the firmware of active CAN boards.

Within this document tusshuiasl a rnephlietrmeecnttuartel oanndas a co
driver and a | i bNBCAN iTher afaener ddhst otads origin in t
Wi ndows NT but it is now the common APl for all/l @)
The CAN bus i/s2/specified in

Attenti on:

Before you start with the software inst

how to install the device mechanically

Pl ease redPeNWi tidog beedh/or further infor ma

CANbus, cable selection, correct termin

The docamenes$t hent heDwhaiteeld mombsyour har (

downl oadede fsweobm sihteegp s / / www. esd. eu/
1.1 Scope
This document covers the CAN board and operating
architecture which usually consists of an 0OS and (
|l i brary which exports the appl/iOaitnitoon ainntaeppflaiccea tt
required files to use the APl in your application

The NTCAN arc
CAN based app
call ed ONTCAN

e and the API ( wh
s is desAPl béddcum
Ap/pbd i cati on Deve

PagldoR26 I nstall alli PocGuNde: C4.29 NTCA
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The NTCAN architecture is implementedtfme ahd Ubl
operating systems.

Wi ndows UNI X Re alli me
Acti ve
Wi ndoiws64 Bit) Linux 6B832) QNX./B78/[ X
Wi ndows -/16@i ¢ 3 VxWor ks 5. x/ 6
RT X6 4
INti mé&. x/ 7. x
Legacy
Wi ndows 9x/ ME Al X LynxOS
Wi ndows NT Power MAX OS OnTi me R3T20S
Wi ndows 2000 SGI RI X 6.5 QNX
Wi ndows -/X@Bl(t3 Sol ari s RT X
Wi ndows Vi6Bit &
Wi ndows-/ &Bli(t3)2
Wi ndows 8-/ 6BI8|

Tabl:Supported Operating Systems

Attention
esd electrdoessngmbbnger provide suppor
systems which abLegeaamcardeirregd tacc t he tabl

1.2 Overview

The document is made up of 5 main chapters with t

Chapteonttains a gemtemal stovectvireev of this manual

Chaptees@ribes the instal ]l avteirosnb bprr¥dicliedsoswson t he v a
Chapteov8rs the instdhfmadeoh @peorcetsisngnsy $t.ems (i1
Chapteesdribes the device driver integration in v

Chaptprobvides information about the firmware upda

NTCAN I nstall alli PocGuNde: C4.29 Pagles R 2
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1.3 Terminology
Within this

Base Frame F
Board Suppor

CAN

CAN Board

CAN Control |l

CAN Devi ce
CAN Family

CAN Handl e

CAN D

CAN I nterfac
CAN Node

CAN Message
CAN Port

Driver Stor e
Extended Fr a
Hot Plugging

I NT X

Legacy I nter

manual you wil!/ encounter the fol

CAN messagebsi twHGBN lalc c o/r2d/i ng t o

A BarSdpp®Padckage (BSP) s the comr

[

specific code which is necessary
embedded board. It typically con
hardware to a point tosliysaeémadaddd
drivers to doppdrinteefances.

Contr ArldNet wor k

A serial bus system (also Kknowt
designed for use in vehicles b

technol ogy.

A CAN board is a hardware which
ports available for use by eantAd
I ntemraae embedded slyosa@AMN wCd rht re

A chip whose hardware processes
ast aamldommtei p which is solely d&yst
on ChSpC) which integrates one o1
interface.

The (logical) application view t

A CAN family describes the grou
with the same devi de)ddri ver (see

Logical l ink between the applic
application can open sever al CAI
CAN port s.

l denti fier of a CANtmensdsaa gde Feiatid
bit) BEoxrt etnhdeed Fr é@®i tpor mat

A CAN interfacesltiar dwaredi vhi e

to a | ocal bus (PCI, USB, PC/ 104
Wireless, etc.) to a host systen
Al | hardware connected to the CA

a CAN port ranging from a simpl
system.

Logi cal unit whiclhD comdiastpgpayplfos
frame or as remote request frame

The physical connector to a CAN
controll er.

Repository for device driver int
CAN messagebsi twiHCHEN 2a9% c o/r2di ng t o

Hot Plugging describes the capab
replaced without shutting down t

| NToxr Legacy I nterrupts describe
the help of dedicaM&Id pins in co

Seé& NTXx

PaglkbofR 26

Il nstall ali Poc GuNde: C4 .29 NTCA

| owi



Il ntrod

|l RI G B

MS |

Ti me code for mat usoday o i pfron
communication systems which have
ti me

Message Signaladeldeéinedtsn t hu
met hod to signal -biamtde rnmeuspstasg eas ir
dedi cait ed. One of the advantage:

signaling is that MSI s are never

Plug and Pl aHardwar e capability to support
configuration without user i nte
buses are PCI, PCI e, CPCI , PMC,

RTSS Re aTi mu bSy st em f orp b wvidebB¥SRT X6 4

Standard FraSame Base Frame For mat .

UAC User Account s Cantsreoclur i ty i nfrac:c
Mi crosoft Windows Vista.

VX Bus Softwar e infrastructur e to i nt e
operating system VxWorks with mi

VxD Device driver mo d e | of Wi ndows 9

WD M Th®i nddws WMe d e | was introduced wi
common driver model to replace V
with a unified API .

WD F ThewWi ndobrsi vFEundati on i s a WD M
(framework) introduced in 20da&s\
i nterface for device drivers.

WHQL Wi ndows Har dwar e WHQL) t yeisldaibMg c(
testing process which involvepan
hardwar e/ Borf tdveawiece dri ver passi
creates a digitally signature.

Wo W6 4 Wo W6 @&Ni ndo wBioB® ndoowlsi t) i s a sub
on atbli t64er sions of Wi ndows t-thi
applications.

NTCAN I nstall alli PocGuNde: C4.29 Pagle7o R 2
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1.4 CAN Interface Families

A siagtlleCAN device driver supports in most cases
reastomeg operating system specific installation an:t
t his manual are wusually intended for complete CAN
Each CAN family device driverwhisclasissgneddai nni qg
to distinguish drivers of different CAN interface
name which fboWwbowsesenbl efnaming conventions.
The table below gives an overview on the CAN inter
device driver, their assigned signatures and devi
Fami - Driver N Driver N

cal lmteriace NameSIgnal(Naming Conj( Nami ng Con
CANCI / 200RCICAZN¢C200|C200 c200 pci 30&100
CANCl e/ 200, CA
PCl1 104/ 200
CPCCAN/ 200-CARME
CANCI/ 331 CARPEIC331C331 c331 pci 32D
PMGCAN/ 331
CANCI/ 360-CARPEIC360|C360 c360 pci 3&®
CANCI / 400RCICANMC400(|C400 c400 pci €G@acc
CPCCAN/ 400 CARM@
CANCI / 402PCICAINC402 C402 c402 pedO2sdacc

CANCI Mini/ 402,
CPGCAN/ 402,

CPCIlI s€ANaKO2,
PMG@ AN/ 402-CAXNMEG
CAMN. 2/-2BD
CANClIl eMi ni HS/ 4
+ CANe FDlleeg i vat
XMGCAN/ 4052 | -NI O,
PMGCAN/ 4052 | -NI O,
XMGCAN/ 4038 | -DNI O,

CANCI / 405 C405|C405 c405 pci 95 ms g
CANSB/ Mi ni UusB1ju331 usb331 N/ A
CANSB/ MICArNOS B/ 1USB2/U2292 usb2292 N/ A
CANSB/ 2V2-Al BAR

CANSBHFD USB3/U3FD usb3fd N/ A
CANSB/ 400 u400/u4o00 ud400 N/ A
CANSB/ 4 RGBG

CAN SA/ 2006, CANC200C2001 [c200i i saz@@&®100

PC104/ 200,
Memory mapped N

CAN SA/ 331IRC10MNC331C3311 [c331i i sad32D

CAN ME2 CAN2/I CAN2 i can?2 N/ A

CAN MEA4 CAN4||l CAN4 |ican4 N/ A
Tab2&verview of the CAN Interface Fami

Pagle®oR26 I nstall alli PocGuNde: C4.29 NTCA
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1.5 Hardware IDs

To idenad@h" m'nRl) CAN interface in a system or to t
hel pful to know it's bus specific hardware | D. THh
for es@emmer ct akhelfff (COTS) CAN interfaces.

The knowledge about the hardware | Ds helps troutk
messages.

1.5.1 PCI/PCle/ PCle Mini / CPCI / CPClserial / PMC /| XMC
Anes€AN interface attached to the PCI, PCI e, PCIl e
|

can be unambiguously identified by the I D pair fo
vendor specific I D pair for the devVviDe ESuochhsydt ér
and the Vendor and Subsystem Vendor | Ds are assig

The PCI SI G all Do phéefri mds od cl ass and subcl ass fo
subcl ass-bib 2maeh8 As a class dedicated to CAN int
Local Bus Specificati oms@®ANiisntoear RaBGeyowt iwliil ze ftm

PClI CI| PClI Subg Description
0x06 0x80 Ot her Bridge Device [/
0x02 0x80 Ot her Network Controll
O0x0C 0x09 CAN bus
TabB®Cl device classes assigned to esd C/

Attention:
Some operating systems and Bl OS wversion
PCI devices with the class O0x06 and suUu

conteascdtn t hese cases for a solution.

NTCAN I nstall alli PocGuNde: C4.29 Pagle® PR 2
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The table bel ow gives easn@ AN eirnvti eerwf aocne st,h et hCeQTrS
cl asses.
/Vendo|Devi|Subsys| Subsys Cl ass

CAN Interfé I D | Vendor | D Subcl ¢
CANCI/ 200 0x10B50x90%x12FE [0x0004 Ox06 [/
CANCI /] 266 0x10B50x90%0x12FE [0x00009 Ox06 [/
CANCIl e/ 200 0x10B50x90%f0x12FE [0x0200 oxocC [/
CANCI 104/ 200 O0x10B50x90J0x12FE |[0x0501 oxocC [/
CPGCAN/ 200 O0x10B50x90i0x12FE |[0x0108B oOox02 [/
PM@G AN/ 266 O0x10B50x90f0x12FE |[0OXOO0O0E oxo06 [/
CANCI /331 0x10B50x90%00x12FE |[0x0001 Oox06 [/
CPCGCAN/ 331
PMGCAN/ 331
PMEGCAN/ 333 \)3 0x10B50x90i0x12FE |[0x00O0C Ox06 [/
CANCI/ 360 OXx10E30x08¢0x12FE |[0x00O00O0 0x06 [/
CPCCAN/ 360 OXx10E30x08¢0x12FE |[0x00O07 0x06 [/
CANCI /200 O0x10B50x90f0x12FE |[0x0200 oxo0cC |/
CANCI /400
CANCIlI efl2400 0x10B50x90%00x12FE |[0x0201 oxocCc [/
CANCIl el4400
CPCCAN/ 4200 O0x10B50x90f0x12FE |[0x0141 oxo0cC |/
CPCCAN/ 400 Ox10B50x90f0x12FE |[0x0142 oOxo0ocC |/
CPCCAN/ 400 O0x10B50x90i0x12FE |[0x0143 Ooxo0cC |/
CPGCAN/ 2PX | 0x10B50x90f0x12FE |[0x0144 oxocC [/
CPGCAN/ 4PXK I 0x10B50x90f0x12FE |[0x0145 oxocC [/
CPCGCAN/ 40P0X I 0x10B50x90f0x12FE |[0x0146 oxocCc [/
PMGCAN/ 400 O0x10B50x90i0x12FE |[0x04C2 oxo0ocC |/
PMGCAN/ 400 O0x10B50x90f0x12FE |[0x04C3 oOxo0cC |/
CANCIl e/ 402, Ox12FEOXxO04(0x12FE |[0x0401 oOxo0ocC |/
CANPCI / 402, 0x0402
CPGCAN/ 402, 0x0403
CPCl s€AINaKO2,
CANCI Minil 402
CANCI /-BED2 OX12FEOXO04(0x12FE |[0x1402 oxocCc [/
CANCI e FHD, 2 0x1403
CANCI Mi nfFDA02
CPCIl s€AINa 4F0D2,
PMGC AN/ 4F0D2
XMGC AN/ 4F0D2
CANV. 2/-2BDR
CANCIlI eMini HS/ 40
XMGCAN/ 4F0B2 | -NI O
PMGCAN/ 402 | -DI O
XMGCAN/ 4F0BL | -NI O OX12FEOXO04(0x12FE |0x1404 oxocCc |/
CANPCI /| 405 O0x10140x0150x12FE |[0x0008 O0x02 |/
Tab#:elar dware | Ds for CAN PCI , PCI e, PCIl e Mi
PagebR26 I nstall alli PocGuNde: C4.29 NTCA
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1.5.2 USB

Anns@8AN interface attached to the USB bus can be u
consists of a Vendor | D which is assigned by the
Each | Diits nlu6ner i c al val ue.

The table below gives andDB eCAN eiwn toenr ftahcee sCOalnSd t h «

CAN Interféi Vendor Devi ce
CANSB/ Mi ni Ox0AB4 0x000
CANSB/ Mi cro Ox0AB4 0x001
CANSB/(ZBen 1 + Ox0AB4 0x001
CANSB/HFD Ox0AB4 0x001
CAMI R/ 2 Ox0AB4 0x001
CANBXAI R/ 2 Ox0AB4 0x001
CANBXI R/ 3 Ox0AB4 O0x001
CANSB/ 400 Ox0AB4 0x040
CANSB/ 4 RGBG Ox0AB4 0x040
CANSB/ 4M0 Ox0AB4 0x040
CANSB/ 4@m0 RIBG Ox0AB4 0x040

Tabb:elardware | Ds for CAN USB bus I nterf

1.5.3 Ethernet
Anes&@€AN interface attached tobitheME€Chaddeéeésbdawhicotk

a b4t vendor I D assigned by the I nternebi Asgeégder
specific part. Al Et hernet CAN Batbwafyer mat hela
esd Vend Devi ce
060 27 X XX XX X

Tabb®MAC addresses of esd Ethernet devi

NTCAN I nstall alli PocGuNde: C4.29 PagxloR?2
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1.6 Software Deployment

The necessary (device driver) software is wusual/l
interface or can be downloaded (&WsdebwiwstWe. @ck.)eds
The scope of delivery consists at -AlPdaslti bafarg . dé\x
supported platforms the necessary files to devel
example source, documentati on,acetacg.e). i s al so part

A CD/ DVD wusually contains the (device driver) sof
supported on a platform, the downloadable softwar

1.6.1 Windows
I'f you instal/l from CD/ DVD you have all necessar
which describes the installation process for the

I f you want to downl oeasdd etbhsei tseo fftolr&arkéd nfdracte rt,h ey ou r
CAN interface famlmid4vyandseClPUc mapthdrt ¢ 6lutr p deeccéi c
package. | f you want to develop NTCAN based soft wi
the CAN SDK for Windows beforRke you proceed readin

Device driver for |l egacy versions of Wi ndows 9Xx
downl oaded but they are no |l onger technically sup
1.6.2 Linux/ Unix

The (device driver) software for all Uni x based
CD/ DVD with the hardware and ecsadnenbosti thes.u dghdwy | hnaawdee d
al | necessary software andwhbachcdesicnibeseatiengnes
for the various Unix systems.

Because of the rapid change in the Linux kernel s«
the device driver for the | atest kernel veesdons
website. You need a CAN ibier fLd mau xf &kmirlnye | ( svea sd oe
and CPU architedtoblre) sdevi tecd(B2er package whi ch
files to develop NTCAN based software on t3he targ
Some CAN interfaces are supported directly by Lir
Linux kernel since version 2.6.25. As the SocketC
wrapper | ibrary for Socket CAN so syow tdcdarn hdse dNT Ok

chap3.e¥. 3

Device driver for ot her Uni x versions but Linux a

1.6.3 Real-Time Operating Systems

The (device drivert)i nseo fapnearraet ifnogr saylslt ermesali s shi pp
with the hardware and canestwebsi dewnBoaged hrnom
software and can coAwhinoule desdiingeshapeéeirnstall at|
supported systems.
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2 Windows ®

This chapter describes the necessary st eps®ltuog i ns
and PPay) capable CAN hardware which are connecte
€) on the various versions of Microsoft Wi ndowseE.
es@AN modules on | egacy buses (1 SA, PC104, Par al l

Not e:

The standard driver | mat alwlaarted sotha lilsa thiao
which involves that the installation o
esdCAN hardware to the system. Startinr
integrated t hleosofottl Barfegt alnl atni on mec hs
driver preinstallation without the preg

The CAN device drivers for WDiMWwweadawe ©&ri her Masd
WDF( Wi ndows Driver Foundation). The WDM was intro
i ntroduced ibny 2MiOc6r oasso fab a vdd sitntodrjfeade for device
The WDF consists of a Ker HKBMDFMade Os éwveMode aeiwoe
(UMDF) . All WDF based CAN device driver are KMDF
The KMDF comes as a |library which is either alrec
the CAN device driver once peri msytsalelmerwi tThh e hWD Fh €
driver currently use the KMDF Wi bdawg geenseoiVi hd®
The installation procedure for WDM and WDF based

versions 2.nl@MMapitiedenti cal

Not e:
The KMDF |l ibrary version 1.9 dw®&baodd j
device driver requires Wi ndows XP or I
release notes for further differences &

Attention:
Th&wDMbased device drivers for the C400,
change to a | ow power state (standby of

your Windows system. loerasdeetraeiflesr. t o ch

The tables on the next pages give you an overview
dri ver-of oebBid4t3 2Wi ndo ws .

NTCAN I nstall alli PocGuNde: C4.29 Page P2
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AWDMbased kernel mode devi-bet dWi mdowpackangai ierth
wh e gdesname>i s t he device family specific driver name
c hapl.ea

Fil ename Description
x86/<drvname>.sys The -b3DMbased device driver.
x86/ntcan.dll The -b3i2t NTCAN | ibrary
x86/canui32.dll The -b3iXevi ce Marnoapgeerrt y sheet ex
x86/calcan32.dll The -b322t protocol helper |ibrar
<drvname>.inf The driver's I NF file.
<drvname>.cat The driver's catalogue file wi

TabV7:6i |l essbbf @WWRM based driver package

AWDMbased kernel mode devi-bet dWi mdowpackagai ierth
wh e gdesname>i s t he device family specific driver name
c hapl.ea

Fil ename Description
amd64/<drvname>a.sys The -b6MDMbased device driver.
amd64/ntcan64.dll The-b64d4 NTCAN | ibrary (Renamed
amd64/canui64.dll The -b6idte vi ce Marnoapgeerrt y sheet ex
amd64/calcan64.dll The -b6i4 protocol helper I|ibrar
x86/ntcan.dll The -b3i2t NTCAN |l ibrary (for WoW
x86/calcan32.dll The -b3i2t protocol helper |ibrar
<drvname>a.inf The driver's | NF file.
<drvname>a.cat The driver's catalogue fil e wi

Tab8€&il

es-bof

WBM based driver package

Pagx4 P26
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AWDFbased device dri vieirt pWichkdgws foont3a2ins t he f
<drvname> i s t he device family specific driver name
c hapl.ea

Fil ename Description
x86/<drvname>k.sys The -b3@DF ( KMmRk)ed device dr
x86/WdfColnstallerMMmmm.dll The -b32 WDRsaa@all er .
x86/ntcan.dll The -b322 NTCAN | ibrary
x86/canui32.dll The -b3iXevi ce Marnoapgeerrt ' y s hee
x86/calcan32.dll The-b322 protocol helper |
<drvname>k.inf The driver's I NF file.
<drvname>k.cat The driver's catalogue fil

Tab9.€&€il essbof WRF based driver package

AWDFbased device dri vieirt pWichkdgws foontéadi ns t he f
<drvname> i s t he device family specific driver name
c hapl.ea

Fil ename Description
amd64/<drvname>ak.sys The -b6VMDF ( KMaFs)ed devi ce d
amd64/WdfColnstallerMMmmm.dll The -b64 WhHhmRsaal |l er .
amd64/ntcan64.dll The-b6d4 NTCAN | ibrary (Re

install)
amd64/canui64.dll The -b6ildte vi ce Muarnoapgeerrt y s he g
amd64/calcan64.dll The-b6id4 protocol helper |
x86/ntcan.dll The -b3i22& NTCAN Ilibrary (fo
x86/calcan32.dll The -b322 protocol helper |
<drvname>ak.inf The driver's | NF file.
<drvname>ak.cat The driver's catalogue fi

TableFil essbbf WBF based driver package

MM is the major version and mmm is -thetalher. vEosi bhen
1.09 this would result in the filename WdIdf Colnstaller

NTCAN I nstall alli PocGuNde: C4.29 Pagxh PR 2
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Chap2e@2overs the device driver Dewnf ¢t ¢guMadra gWirmd a ws
2000 and | ater.

The mechanisms for a device driver preinstallatio
described?22i@8ndhaagoberr s the post installation as|
devicerdrliri bhad&kviama dri ver wuninstal/l

The installation and configuration of the Ether C/
Wi ndows) is described2.icos tthe ss€E€ANr ane ecliagteeli s us
driver and a hardware specific configuration tool

Devel opment of NTCAN based applications (on any h
Software Development Kit (SDK) for Wi ndows which
d f

of this package is dedBcribe or in chapter
Chap2edBontains information on device driver and sc
The finakk. igshaipnteended as reference for the instal
driver for the | egacy versions of Wi ndows (9x/ ME/
by Microsofets.das wel | as

Not e:

This chapter sometimes ref-eusstonMcombs

Wi ndowso WieyKé&pri s i s the key with the Wi

usually foundtaretilieys omeyour keyboard.

with another | etter i s WirniKtetyd whiRet ht ldio® 4

thatmystapi talize the letter).

Pagx6bR26 I nstall alli PocGuNde: C4.29 NTCA
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2.1 Windows 10/ 11

This chapter covers the device driver installatio
The installation procbhbduraenthstthdedhi ool offo Withlde w3
driver Dbinaries ar-keitreQ8ivedsi Oms t &kl tUNBCANI das
applicat WoMsSdubsybBéem are installed automatically

Attenti on!

The device driver for the CAN hardware

do not suwHympoi td tShheid d@mwinsm which is the

ver s.i omlsease refOtetod diosazhlaptietr bef ore yo

Not e:

Pl ease r eadRelkdseNotes rfrielng t hat comes with

Pl ease note the drivers delivered on CD

checkiegdtleéectroni cfsorgmbérweme bdsriitveer r ¢

ones to circumvent any problems caused
NTCAN I nstall adi PocGuNde: C4.29 PagxmR?2
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Wi ndowsE

2.1.1 Hardware -First Driver Installation

To initiate the devioceg sdmiscteenmrnedamntsttaHd aGAMNMNMmodul e t
Dependi niHodan Ptlroggiabgl ity of the hardware you mig]|
for this. Pl ease refer to the CAN module specific

Attention!
A user which wants to instal/l a device

group.

Starting with Windows 7 the presence of d&omewd ha

New Har dwarteo Wiozcaartde and instal.l a driver for the
previous versions of Wi ndows. Tonsitnailtldasttmostheni nt €
t hRevice Marmagerof wdysof adot @shti Vi inKetyo +prPaaasd/ Boea
sel bevice Manaygoewr | ocal translation of this tool
L System = =
1 1 » Control Panel » System and Security » System v G Search Control Panel o
94\

Contrel Panel Home . - .
View basic information about your computer

B Device Managgr Windows edition
% Remote setting; Windows 8
B System protection @ 2012 Microsoft

Corporation. All

Fy Advanced system settings -
} rights reserved.

Get more features
with a new edition

of Windows
System
See also Rating: System rating is not available
Action Center Processor: Intel(R) Core(TM) i3 CPU 760 @ 2.80GHz 2.80 GHz
Windows Update Installed memory (RAM): 4,00 GB
Performance Infarmation and System type: 64-bit Operating Systemn, x64-based processor
Tools Pen and Touch: Mo Pen or Touch Input is available for this Display

Pagxe®R26 I nstall alli PocGuNde: C4.29 NTCA
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I n Dehwei ce Mainmadgoews t her e wi IOIt hlreg dweid/d cieasey eilnldew e X ¢

point next to the icon to indicate that there is

will depend on the CAN module attached.

Right c¢click on the device to bring up the context

Update Drivewh$aeht wpreeas. the foll owing dialogue bo
= Device Manager - EI!![

File Action View Help

«= @I E HE

a = PC-WINS-TEST
> i Audio inputs and outputs

8 | 8

- (M Computer
» — Dlisk drives
- B Display adapters
> ) DVD/CD-ROM drives
i EE,‘ Human Interface Devices
> g |IDE ATASATAPI controllers
> ZZ Keyboards
» ﬂ Mice and cther pointing devices
- B Monitors
» K Network adapters
4 |[l7 Other devices
/7 CAND ————
i 1.? Dorts {Cﬂ:ﬂs . U?date Diriver Software...
s E.é; Print queues Disable
. 2} Processors Uninstall
i Sensors
> & Sound, videc
- &4 Storage cont Properties
> M Systern devices

Scan for hardware changes

s i Universal Serial Bus controllers

Launches the Update Driv
Right c¢click on the device to bring up the context
Update Drivewh$aht wpreeas. the following dialogue bo

NTCAN I nstall alli PocGuNde: C4.29 PagedP?2
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How do you want to search for driver software?

Search automatically for updated driver software ;
Windows will search your computer and the Internet for the latest driver software |
for your device, unless you've disabled this feature in your device installation !
settings.

= Browse my computer for driver software
Locate and install driver software manually.

Select the second option to ABrowse the computer
box will appear

Browse for driver software on your computer

Search for driver software in this location:

[¥] Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

PressBrtohveslkut t on to define the | ocation of the dr
|l etter of your optical driver if you want to use
modul e or is the |l ocation on yourvéardrdhiske whewe
fromestWwebswwe. és)d. duf thareaiwneb ditestory of the
not forget to check the Al nclude subf olNkebts Dt opt i
to start copying the files to your system which m
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During driver installation you will see a securit
Windows Security “
Would you like to install this device software?
ooy Mame: CAN 400 Family Device Driver
] D Publisher: esd electronic systern design gmbh
[[] Ahways trust software from "esd electronic system Install
design gmbh".
';@j' You should only install driver software from publishers you trust. How can | decide which device
software is safe to install?
Al'l CAN device drivers are digitally signed to gi
possibilitystie verilfly that publisher of this drive
tampered. Pl ease@ . Bef emote® dBiagittecal aBobghatures
Not e:
I f you activate the checkebdxehdatwapsailft
gmboh you wi I | not have to confirm this
another digitallesdiegnee. driver for an

Pressl ntshtealt t on t o continue.

NTCAN I nstall alli PocGuNde: C4.29 PageloR?2
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When the installation is finished a complenown di
staratue¢dmati cally wit khpevelrhe Wiinsddvasy esdt adretvi ce name
modul e. FRrledssmttthboem t o complete the installation.

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

% CAN-PCI/400

I f you r elteuvrinc et oMainmeegoew you wi ll see that the CAN
the new device class ACAN Interfaceo.

File Action View Help

5 DB H=E 8 E %S

4 2 PC-WINS-TEST
[> ﬂ Audio inputs and cutputs

4 5 CAN Interface /
7.7 CAN-PCI/400

[ M Computer

—a Disk drives

EJ‘ Display adapters

<L) DVD/CD-ROM drives

ﬁﬁ Human Interface Devices
Cg |DEATASATAPI controllers
Keyboards

ﬂ Mice and other pointing devices
K| Monitors

E Metwork adapters

" Ports (COM & LPT)

@ Print queues

R Processors

Sensors

[> =ﬂ Sound, video and game controllers

[
5
[
[
[
[
[
[
[
[
[
5
[

[ C— Storage controllers
i (M System devices
[» i Univerzal Serial Bus controllers
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I f you have iess@ANI|Imaddsleerseratit ached to a | ocal bu
al | of them here. By doubl e dlriopkiditg leslge edahiece vy
configure the device speciZ.ivid aoSgethiedmdgsdescri bed i
Not e:
I f you just want to run NTCAN based apf
I f you intend to develop NTCAN basned tmns
t he CAN SDK as de&cwhibeeh domntcaiarps eirn ad
required header fil es, l'ibrary files ar
2.1.2 Software -First Driver Installation
The process ffomrsa gdofiveare nstallation is similar
and is cover2edd in chapter
2.1.3 Diriver Lifecycle Management
The process of wupdating, rolling back or uninstal
Wi ndows versions anal.®overed in chapter

NTCAN I nstall alli PocGuNde: C4.29 Page P2
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2.2 Configuration

This chapter contains a description of

2.2.1 Device Driver

2.2.1.1 Standard Settings

This chapter covers the CAN device driver

To configure several CAN dri
yomusotpen the Wi ndows Device
as CAN Interdsaseas shown bel

To change

ver rel ated

Fa

=4 Device Manager

File Action View Help

&= | T E HE & @K

- li 1394 Debugger Device
a- 7] CAN Interface

- %) CAN-PCL/200 (1)

: ] CAN-USE/400 (1)
b M Computer

b Disk drives

Mg Display adapters

ey DVD/CD-ROM drives

¥ EtherCAT Device

b g IDE ATAS/ATAPT controllers

p - 'i IEEE 1394 Bus host contrellers
:> -EF Junge

» 2 Keyboards

o libusb-win32 devices

> ﬂ, Mice and cther pointing devices
b - Monitors

b -EF Metwork adapters

> Y3 Ports (COM & LPT)

conf i

setti

gur at

config

ngs

Maensa@PeN . moAd U | edse va rcee
ow.
o o e |
i nst

the devicmpardamdeail|/tooki g hreatdieown ce
Propeditalesgue of t he dSeevtitdemlgasnd sel ect

t he
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The settings dialogue (Rev. 1.6.x or |l ater) cont a

fDevice name with CAN controller type and CAN

fDevice driver revision and type (WDM / WDF),
the hardware revision.

TThe seri al number (i f seri al number access is
TThe timestamp frequency (i f timestamping 1is
hardware (HW) or software (SW) timestamp.
TThe CAN interface and driver related device ¢
TThe version of the | ibraries which are instal
CAMN-PClef/d02-FD Properties X
General Settings  Drver Detailzs Events Fesources
HA Device Info esd eu '
Device Mame CAN-PCle/402-FD
CAM Contraller esd ACC @ 20 MHz
Serial Mumber GFDO01230
Timestamp Freq. 80 MHz (HW)
Configuration Version (hex)
Base Net: I[;._ - Diriver: 422 (WDF) Hardware: [1.0.18
(2/0 Ports) =\ | Firmware: 0.0.49
[ Smart Disconnect | —Device Capabilities
. +* EFF I+ FD [ |
T5 Sample Paint
F [ R¥OB [+ TS5 [ sDIS [« SIDF
(" SOF (¢ EOF 7 ECHO [7 DIAG [7 TSTX [~
. " LOM [ S5TM [ TP [
el [ SCHD [~ B [ DAR
—
Librany wersions
Filename | Description | Wersion |
ritcan.dll MTCAMN-AP] (Windows - 32 bit) 5160
calcan3Z dl CAMopen S0D0 protocol helper library for W... 2750
ritcan.dll MTCAMN-AP] (Windows - 64 bit) 5160
calcanéd dll CAMNopen 500 protocol helper library for W... 2.7.5.0
w170
Cancel
Nearly all/l e ments in he configuration dialogue

| e t
if you move the mouse on them and wait for a whil

The text ' Device I nfo' at the top the dialogue may
font size to ease troubleshooting.

I f you clisdlbgonybhe default web browseeswsbs$bueaect
where you can check i f device driver wupdates for

NTCAN I nstall alli PocGuNde: C4.29 Pageh P2
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The dialogue also all owpat ametnafas perre dse/Ni erealb adkriis

Attenti on!
Par ameter changes are applied with th
i mmedi ately after the dialogue is ¢l os¢d

Base Net

ViBase aNdtogi cal net number is assigned to the
to distinguish between sever al physical CAN po
indicated here. | f a CAN interface has more t
number enBasree dNseitmssi gned to the first physica
assigned consecutive increasing net number s.
hardware is always 0.
Attention!
I f there is more than one CAN smaokd
sure that the | ogical net number
ports do not overl ap!
Smart Disconnect
Th8mart Discontmecdi Fealtewra port after the | ast
or disabled, if supported by the CAN hardwar e.

Ti mestamp sample point

An ESDACC based CAN ChHadr2d vaanrde U4@M400 OCAN device f
configure if the timestamp of a CAN frame is ¢
End of Frame (EOF) which is the default after
families this rmoind igaitr aa v ainl alpltda .o

CPU Affinity

Earlier versions of this @P#dl Afydufientiall e odweevdi cteos ci
handler. This option has been removed (from tF
CPU affinity mask within the driver caused unw
with another device.2.P2A.2as2et hied eropiocchapter

Smart Suspend

Earlier versions of this d&imalraog bedpalélmahwehde rteo we
i's now movExdpento8éttbpgge described in the nex

Pagx6bR26 I nstall alli PocGuNde: C4.29 NTCA
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2.2.1.2 Expert Settings
Via the cogwheel icon you can reach an expert S €
warning that changing parameters in-williesedifakogue
Configuration Change CAM Driver and Systern Settings ... >
Base Net: [ =
(2 Ports) >
[ Smart Disconnect Changing parameters in following dialog has a system-wide
- l v effect and may have a negative impact on the overall system
T5 Sample Pao perfarmance,
~
5 * EOF Do you want to continue 7
-"-r\-:J
(]9 | Cancel |
Library versions
CAM Driver / Systern Cenfiguration >
Debug Trace Mask Timer Resalution (ns)
[ Errors [ OS5 Layer [ Initialization Mir: 15625
[ Warnings [ Interface Layer [ Info Maax: =00
[ Initiglization | Board Layer [ Statistic Act: 975
| Backend | Mudeuslayer [ Debug ™ Low latency timer
[ Interrupt | ESDCAM Layer |  Baudrate
[ Parameter [ ID Filter Int. Service Thread
[ Functions [ BM/MSI Layer Priority | 15 -
T Inhibit DMA Transfer Power Management
||'|_."-_=. (CaM Bit Times)| | [ 64-Bit DMA Transfer [ Smart Suspend
[ Idle Detection
Disabled options are not supported
To make changes take effect a driver restart is required
8].4 | Cancel
Debug Trace Mask
For all device driver with a version greater
causes the driver to send trace messages Vi a
release build of the device driver onl yr bime
Mi crosoft TechNet yoDeobag doe wenal potaudr et hteh etsoeo Ime s s
setting up a kernel debugger
NTCAN I nstall alli PocGuNde: C4.29 Page7loR?2
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Ti mer Resoluti on
I n Windows the clock interrupt frequency can b
shows the actual active clock interrupt resol
specific minimum and maxi mum value. rleqhieqltegr
decrease in some cases the I /O | atency and i mp
I f you ebawl!| eat decoyptTtamerdevice driver wild/l C
resolution to 1 ms with the next driver start.
Attention!
Note that the result of changingwid
and can also have a severely negat.
that higher clock interrupt frequen
Service Thread Priority
Al l device driver V4. x.x and |l ater process CA
| evel to reduce the overall system | atency on
passive |l evel worker thread which handlees the
Smart Suspend
I f the device driver supports this feature a ¢
is rejected byitithheer ed eivsi caen darpipvleircati on wi t h an
Not e:
A device driver is only able on Win
power state completely. On Wi ndows
prevent such a change i f uistebruts ietx pd
changes if they result on configura
DMA Transfer
| heotpt 6 6Blit DMA Transferé is selectable and ena
Windows thasupperdeaskeygl DMA wiptkehbati addr dgvsisng
all ows Windows to assign DMA memo-byt fsgmteéme
does not enforce this). I f not selected the de
the area bel ow 4GB.
Not e:
The use of DMA memory in an area >

addi ti onal four
perfor mance.

byt esmafloead hteo aa ds

Pagxxdb 26
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2.2.1.3 Device Specific Settings

I f a device specific configurati oAl R6QIAIIRE Xa;vaGH Xl
Al R/'3) th&etbmhmgbhogue wil/l show a tools icon whi
configuration tool if clicked.

TS Sample Foit e
P [7 R Obie

3 (+ [/ Mmests
- ¢ Listen (]

i #%| | [V Local B
B
Library versions u

NTCAN I nstall alli PocGuNde: C4.29 PagedP?2
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2.2.2 System

2.2.2.1 Power Management

The WDM device drivers (3.x.y) for the C400, C402
not support a change to a | ow powdliy bgti at Shelhidoweai r
introduced wiWi tHyW rniddo wshwsh.dolwni s enabl ed by def aul

and seawveceaved into the hiberfile on shutdown fo
To prevent problems using hardware rmusmaktehissraer it
the change to a | ow power state is disabled on yo
management r el aWiendddbwst] otghuee se aisni est mpewdmrmadfmgna ntdo u

line wuwtility which was introduced with Wi ndows X
command prompt and requires administrator rights.

o Administrator: C\Windows\system32\cmd.exe = bk

icroszoft Windows [Uersion 6.2.92001]
(c» 2012 Microsoft Corporation. All rights reserved.

swUWindowsssystem32 >powercfg —h off
sUWindowsssystem32 >powercfyg —x —standby—timeout—-ac @
sMindowsssysten32 >

Use t he cpowverefga nldoff ( 1t)o di sabl e hi ber naHyiborni da nSdh uitndpol

feature of Wi ndows 8. I f you want to restore hibe
Use t he cpoweefya nxd -standby -timeout -ac0 ( 2t)o di sabl e Windows st
| f you want t o rleeshaovwieseeirha mEdaaintdibwe value i n mitv
parameter. On Wunsdtp ivdhagé P nysdwead of t hxe abbreviatio

2.2.2.2 Interrupt Affinity

The interrupt affinity is the set of processor s/
processootftmularichi tecture. After the device driver
bas€®&N device has the defaul't interrupt affinity
interrupt which usually need not to be changed.

I n cases you want to assign the affinity to dedi
intfiltr.exe t ool which Wisngpawdg D603 hfResoWrodoWst 2000

Mi crdodfetAf pni ty fhPal iWyndloomsl Vi sta and | ater.

c
I X
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2.3 Device Driver Preinstallation

This chapter descri-pesasthkel pngcasdevicépdeiver be
softwarsstall ation) for Windows Vies@ABNnHal dtwar es
installed as soon as the PnP manager detects a (n
i nterhickeewinces which are s ulppordreidv eéorys Wi ndows i n

2.3.1 Driver Staging

Starting with Windows Vista, Microsoft introduced
Driveransad osrpel it up the device installation proces:

ADriver Srthaegiprgpcess of addi ndrdwieverStpaeckages t

ADriver InShal pbabcess of instbalilviemg Sdrirewers fro
During a -fhiarrsdtwairnest al |l ati on the PnP Manager perfor
a device driver is alwayvebethstlae | eserf rexmpermieemdae v
the Windows versions before Vista. You can find ¢
install aMi onosoft hTschNet article
The centr al repository which even keeps several v
compared to earlier versions of Wi ndows:

A Driver RepastabraReon no |l onger requires the s

A Managing a driver 203.!ldackatsby pbaptbtlte.

A The driver store candrbievagnde |t haeded viwicteh h@EM war e
to be present during this staging process.

The option to stage a device drfiivregt iisn stthael |parteicoonr
idbox (console) stagiPngPdioichf osaWendewsiires admin
on the system. During driver staging, the driver
They are not installed on the system until the de
The staging process is triggered with the command
pnputil - a <Path \ drvname.inf>

as shown in the pidiSBrdOlleldewifcter dai €AN. The dire
to contain all driver files in the hierarchy of t
e — = 2= |

BEX Administrater C\Windows\System32\emd.exe

~iversign=pnputil -a w400k canud00k. inf
t PnP Ut1laty

édded SUCC

Total
Number suc

E:%E5DY Driversign=

NTCAN I nstall alli PocGuNde: C4.29 PagdeloR?2
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During the stamust mprl edendl oywsu e al migtuyel rwe th anlt it & e
in the same way you hfhvestoidsetatl|l abrohapdwaess.
t o acecsedpst trustworthy software publisher so this
driver staging askef st aloR aBii @mt emor e i nformati on
signatures).
+-| Windows Security | 28 |
Would you like to install this device software?
CAN Marme: CAM-USE/A00 Device Driver
[T Publisher: esd electronic system design gmbh
[7] Always trust software from "esd electronic system I Install L\'Jg E Don't Install {
design gmbh".
& You should only install driver software from publishers you trust. How can I decide which device
software is safe to install?
Successfully staged drivers can al s @ ub e groemohvaevde f

to notebt hehewhiNamei s indicated during the stagin
This name consi sts 'oofefmoHd ooverdmdry mr a@fiigi t al i number
t he exampl e abovweml24tinh eannda meou scan remove this steé
command:

pnputil - d oem124.inf

2.3.2 Driver Installation for Non -Administrators

Wit hout further administrative action the instal/l
described in the previous chapter, is only possib
group.

ThiMs crosoft TelelkNMeti baerst itdhleer equired st dps atlo Goroonufp
Policyt &€daltloow users which do not belong to the | o
staged device drivers. I f you f dblut&Waetchid it dhteewvp 1 oo f
admini strators to instal/l driveubefas s$hewe devit
picture:
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= Local Group Palicy Editor

o= = |
File Action View Help
|
_Ej Local Computer Policy = SE‘L‘M State Comment
4% C.DV:F;:V Cnsnﬁguratlnn Allow non-administrators to install drivers for these device setup classes % Enabled Yes
= D_ are ett\r\gs i=| Turn off Windows Update device driver search prompt Mot configured No
» [ Windows Settings

4 || Administrative Templates

> [ | Control Panel £
b [ Network

| Printers
4[] System

] Audit Process Creation
| Credentials Delegation

| DeviceInstallation
| Device Redirection
~ Disk NV Cache

| Disk Quotas
» [ Distributed COM /

| Driver Installation

| Enhanced Storage Access
| Filesystem

| Folder Redirection

| Group Policy

| Internet Communication Management il

< I | » Extended )\Standard
2 setting(s)

The de e s eetsudpA Nc | daesvsi{cdedsE EIBSEBBUL0 6Bc4 FB02 F2 4 0EF58D}
[ h

vic
has to be added in the di aBbgwetwbnhnch is op

& Allow non-administrators to install drivers for these device setup classes | Cl =

E} Allow non-administrators to install drivers for these device setup classes

(@) Not Configured Comment: Allow the installation of esd CAN device driver.

@ Enabled
() Disabled -
Supported on: a4 |east Windows Vista -
. ~
Options: Show Contents = =
Allow Users toinstall | Allow Users to instzll device drivers for these classes: I
classes: W
Value
» {42EEBGBD-02B1-406c-B4F6-S02F 240EF580}

To create a list of devi *

Show Centents dialog her
type a GUID that repre|

(for example, {25DBCH iof

BS4C2B4FCE35)).

[ox ) [comen | [eor ]
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2.4 Troubleshooting Driver Installation

| f the install atfiainlhse,f Wabdews e e Mdsn atghea centr al st
for troubleshooting the probl enbevOrce dfawbaigeshrf we it k
on any supported Windows versi oM)nKiesy ptr ePsasulrsmagsBtrheec
opens the system settings dbDaV bgeae Mwahtahg ea yfouur tchaenr
click.
I n case of a problem the CAN hardware mar ked
douklld ck on the device to view more information a
= Device Manager laconl sl | ["can-pci200 (1) Properties [ = ]
File Action View Help General |Seﬂings|DriverIDeiaiIsIResources
@ @| | D | E | i | 4:? i& 1:} CI&_N,_‘ CAN-PCI/200 {1)
4= pe-oliver3 -

,..@ 1394 Debugger Device Device type: CAN Interface

a- ] CAM Interface Manufacturer: esd gmbh

il [ CAN-PCI/200 (1) Location: PCl bus 5, device 9, function O

.M Computer _

= Dick drives - Device status

. Displ damt Windows cannot load the device driver for this hardware. The -

- - Isplay adapters driver may be comupted or missing. (Code 39)

> ey OVDY/CD-ROM drives

g IDE ATA/ATAPI controllers

[ li IEEE 1394 Bus host controllers

.’ -EF Jungo -

» == Keyboards

o ) libusb-win32 devices

> E!, Mice and other pointing devices

_> A Monitors

»-&F Network adapters

‘? Ports (COM & LPT) -

= 0K | [ Cancel

Foll owibhé&i sa | ist of possible error codes and r eas
t wo most common error sSsituations:
PagdkelPR26 I nstall alli PocGuNde: C4.29 NTCA
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2.4.1 Error Code 31

This is an indication t Hati bWitn dsoowse t shti anrgt swetnht e wd eo
startup process. I n this case in many error situ
information Systlkren Wvedowsogn open the WynpgdowassEa¢
the key c &WnhhiKega #d iRs teavretnitnvgwr . ms ¢

=7 Run | 23 |
= Type the name of a program, folder, docurnent, or Internet
rescurce, and Windows will open it for you,
Open: eventvwr.mse -
QK l ’ Cancel ] ’ Browse...

WDM based device driver from the driver package 2
driowoamndi cate the error reason inSetheialpper | eft

CAN-USE/400 (1) Properties

[ General | Settings | Driver | Detais ’/

'Ll} | Failed driver start {(06.00) !
[ ]

Device Mame CAN-USBAA00 (1)
CAN Controller Device not ready

Serial Number Device not ready
Timestamp Freq. Device not ready
Corfiguration Wersion (hex)
Basze Met: = Diriver: 4020 Hard
0 river: ardw
= Firmware: —

[ Smart Disconnect | —Device Capabilities

The error reason is indicated as a CAN device dri
by a col on I f you doubl e E&lvieak o étvieibe rmypmmerd twh
configured for this device driver.

NTCAN I nstall alli PocGuNde: C4.29 PagdeoR?2
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The following table contains a |list of common ma)j
initialization.
Error Description

1 Failed to map physical addr ess.

2 Failed to attach the interrupt hand

3 Failed to verify the CAN hardwar e.

6 Failed to create the 1l ogical base

device.

7 Out of resources.

8 No interrupt assigned to the device

11 Firmware and device driver are inco

12 Har dware and device driver are inco

13 Unrecoverable PCI bridge bug detect

14 Failed to write into the PCI config

16 This is an engineering release of a

19 I nternal error during initializatio

20 Failed tol aweeawddlvi ceadri ver.

21 Failed to register CAN interface cl

22 Failed to configure an USB device.

25 Bootl oader updatt€lrd®obilred ( CAN

28 Error returning from standby or hib

29 Failed to create a | ogical net as i

TablE®Wi ndows Device Driver Installation [

2.4.2 Error Code 39
This is an indication that the device-bdti sgstiem i
validation of the digital2s®gdature has failed (s
| f-insetalling the device driver does not solve the
Wi ndows Vista and | ater versions of Wi ndows stor
process especially if a $igdi hdgipgproblhgemi éri $§ns. Y

%SystemRoot%\ inf \ setupapi.dev.log

2.4.3 Error Code 52

This is

an indicat.i

on t hat t he

devi ce

@r. i§v.&r
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2.4.4 Best Driver already Installed

Wi ndows i mplements an internal mechanism of drive

which is ranked higher than the one you want to i

with the message that the¢efiiBest fDtiheedriiveal mhaasdy

there are two possibilities to overcome this situ

1. Uninstall existing drivers until Wi ndows repor
(see chahter

2. Enforce the installation of the driver instal/l

Open the Device Manager, select fAUpdate Drivero i
2.5. Bnd choose fABrowse my computer for driverso i

B Update Drivers - Other PCI Bridge Device

How do you want to search for drivers?

—> Search automatically for drivers
Windows will search your computer for the best available driver and install it on
your device,

— Browse my computer for drivers
¥
Locate and install a driver manually.

Cancel

Choose fALet me pickéo in the following dialogue.

& 0 Update Drivers - Other PCI Bridge Device

Browse for drivers on your computer

Search for drivers in this location:

C:h Temph\Diriver', C402) ~ Browse...

@ Include subfolders

—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device,

Mext Cancel

NTCAN I nstall alli PocGuNde: C4.29 PagdelR?2
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Select AAlIl available deviceso i the following
X
< B Update Drivers - Other PC| Bridge Device
Select your device's type from the list below.
Common hardware types:
§ 61883 devices
| Audio inputs and cutputs
iy Audio Processing Objects (APOs)
i Audio/video control devices
BBatteries
| Biometric devices
oBIuetnnth
@_Cameras
1 CAN Interface
DCOmputeaccelerators
IjComputer
Next Cancel
Choose AHave Disk¢éo, change to the |l ocation of
the driver
X
& B Update Drivers - Other PCI Bridge Device
Select the device driver you want to install for this hardware.
? Select the manufacturer and model of your hardware device and then click Mext, If you have a
L disk that contains the driver you want to install, click Have Disk.
Manufacturer Model
(Generic USB Audio) | USBAudio Device
(Generic USE Hub) [ZJUSE Audio OEM Device
(IEEE 1667 Compatible ACTs)
{IEFE 1RAT amnatihle Cilacl
[5] This driver is digitally signed.
Tell me why driver signing is important
MNext Cancel
I nstall alli PocGuNde: C4 .29 NTCA
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2.5 Device Driver Lifecycle Management

This chapter describes the

of

process updating a
device driver to a previous version or uninstal/l
versions.

Attention!

Close all applications -Awhli cthe faocree uysa wun ¢

rolling back a device driver.

Not e:

As most device driver packages are fam

CAN device typlk)4d stk dbaptes covered b

any change.

2.5.1 Driver Update
To update the devivecea sdmwiewv eDte vtk cc ea Mmendaegseerl ect i n th
menu of theU@GABNt e Dr ¢ ey sSSlodwnvairre t he picture bel
=4 Device Manager l — | (=] |_ihl
File Action View Help
e ARz lRENN ? Bo AN
'R CAM Interface -
:--ECAN-F‘CL‘EUD 1)
|\ CAN-PCI/331 (1) _
e = CAN-USE/Micro Update Driver Software...
. 78 Computer Disable
s Disk drives Uninstall
2 ‘B Display adapters
p 1.—_-.1 DVD/CD-ROM drives Scan for hardware changes
2 -mF EtherCAT Device Properties
> Cg IDE ATASATAPT contl
s Keyboards
> E!, Mice and other pointing devices
2 - Monitors
- -&F Network adapters
> --‘? Ports (COM & LPT)
> D Processors il
Launches the Update Driver Softwar
Follow the steps of the wizard which wil!/ gui de vy
i bBitklee initial installation of a device driver.

Not e:

Depending on the files which are wupdat

The configuration of the device driver

introduces newacaméhgurawti bnhave the d
NTCAN I nstall alli PocGuNde: C4.29 Pag4edP?2
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2.5.2 Driver Rollback

VvV €

I f you have updated the initially installed dri
roll back your driver to the previobhsvivee shamlag ®n
sel ectPriop eddhteh lecsgirei tdhble as shown in the picture be
[ B
| General | Settings | Driver | Details | Hesuurces|
CAN  can-PCI/200 (1)
Driver Provider:  esd gmbh
Driver Date: 03.09.2012
Diriver Version: 6.1.2603.0
Diigital Signer: esd electronic system design gmbh
To view details about the driver files.
[ lpdate Driver... ] To update the driver software for this device.
: ff the device fails after updating the driver, roll
[ Kok Back Nz ] back to the previously installed driver.
’ Disable ] Disables the selected device.
[ Uninstall ] To uninstall the driver (Advanced).
oK || Cancel |
To roll back to a previoufRovér Biacrkh udDft omlkeea ndir icvwenrf |
foll owing security dialogue.
Not e:
If the installed device driver is the on
t hRol | BachubDtbmers not enabl ed.
Attention!
A newer version of a device driver ofte
di scovered in earlier versions. Rol |l in
functionality and can reintroduce the
ver shwmt.het merPLLsSs are shared bet ween d
es@€€AN device families so that a roll I
another driver.
PageR26 I nstall alli PocGuNde: C4.29 NTCA
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2.5.3 Driver Uninstall

manager

Starting with Windows Vista you can completely r
store i f youWwnstnesotpacldatdieon cien the device

&l Device Manager = | B [

File Action View Help

e @ E HE & E S

a = po-olivers »

.:4 . CAM Interface

b M Computer

-+ Disk drives

-EF Jungo

s Z2 Keyboards

B hdmmidmes

7 CAN-PCL/200 (1)

B Display adapters
1._4{, DVDyCD-ROM drive
-F EtherCAT Device
g IDE ATASATAPI cond
- @ IEEE 1394 Bus host c

- @ 1394 Debugger Device

Update Driver Software...
Disable
Uninstall

Scan for hardware changes

Properties

>~ § libusb-win32 devices
) ..ﬂ Mice and cther pointing devices

m

Uninstalls the driver for the selected device.

e

and c¢heblcekl etthee t he dri ver soifnt wahree cfoorrf itrhmast idoenv i dciea

Confirm Device Uninstall | 23 |

CAN  can-pPCI/200 (1)

Waming: You are about to uninstall this device from your system.

Delete the driver software for this device.

OKD' Cancel

| f an ol der version of the device driver i s avail
the next time the device Ii's enumerated so basical
as described in the priemploites uameragat e onwi t hout and
NTCAN I nstall alli PocGuNde: C4.29 PagsloR 2
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2.6 EtherCAN Driver

I n comparison to CAN interfaces connected to a |
Wi ndows kernel mode deVEktlee rdCahrNde 2E t thhelr BCEALNWee3r fCaAcNe s
supported with a wuser mode device driver which i
NTCAN architecture in the same way as a | ocal i nt
Et her CRAIN/ @&ntdher CAN/ 2 as wel |l as the |l egacy Ether CA

Theequired wuser

mo d e
Et her CAHvVvE@DK aWwil red d\os/26Btiand |

dri verdiogni tWilndowssi gike dp &Brste e
ater

on!
whi ch
strator

Attenti
A user
Admi ni

wants to install/uninstall]l

S group.

2.6.1

Start the install
t hcki al bgsedt up

Installation

er
process

r ecsalievbesd ten aQi/ D\«
the picture bel ow

application
shown in

asf Setup - EtherCAN SDK for Windows (32-/64-Bit) -

Welcome to the EtherCAN SDK for

X asd Setup - EtherCAN SDK for Windows (32-/64-Bit) - X

License Agreement
Flease read the following important information before continuing.

Windows (32-/64-Bit) Setup Wizard

This will install Ether CAN SDK. for for Windows V4.0.1on your computer.

Itis recommended that you dose all other applications before continuing.

SOFTWARE LICENSE AGREEMENT ~

Please read the following Licenise Agreement. You must accept the terms of this agreement before
continuing with the installation.

Click Next to continue, or Cancel to exit Setup,

/

www.esd.eu

Cancel

GRANT OF RIGHTS

esd electronic system design gmbh (esd}, grants you the right to use
the Software in the quantity and on the platform(s) indicated on the
Proof of Purchase form you received in your Software package.

If this Software is an upgrade from a previous version of & esd gmbh
software product, yeu may use ither the current or prior version

of the Saftware, but never both versions at the same tme. You

may nat transfer the prior version separately from the current
version without permission from esd ambh, This Agreement
supersedes any prior versian license and governs your use of the
Software.

For a single-user computer or workstation not attached to a
network, or for a network server, the Software is considered n
iica” bnan sru artin nf [

the Cnfhuars ie cither

(@)1 accept the agreement
(O 1do not accept the agreement

Back Cancel

esf Setup - EtherCAN SDK for Windows (32-/64-Bit) - X asf Setup - EtherCAN SDK for Windows (32-/64-Bit) -
Select Components -
\Which components should be installed? @ Co_mpletlng the EthEFCAN SDK f!)l'
]ﬂ Windows (32-/64-Bit) Setup Wizard
Select the components you want to install; dear the components you do not want to install. Click Next
when you are ready to continue. Setup has finished installing EtherCAN SOK for Windows (32-/64-8it) on
your computer. The application may be launched by selecting the installed
Full installation ~ hortots,
EtherCAN Support L7M8 Click Finish to exit Setup.
EtherCAN Cantrol Panel Desktop Shartcut
LSI Documentation and Sample Code 0.9MB View Relnotes. pdf
ebSocket Server Samples (EtherCAN/2 only) 0.2MB
MP .mib File (EtherCAN/2 only) 0.1MB
SDCP Toal (Helps you find esd devices on your network) 4.0MB
QESDCP Desktop Shortout
Current selection requires at least 20.6 MB of disk space. Www. es d_ e u
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2.6.2 Configuration
Fotrhceonf i gurati on afr tEh d el [QIAN/aEAN/r2ef er t o t he
man u/ad/r Et heFCANABdwar/eS5/manual
The | ocal driver is corCfAiNg Croa¢ppwiltclati oa halp
clickiemg / &n hfer CAN/ CANO Ciomttrioé Wiameddws Start Me
| itklke picture bel ow:
CAM Control Panel 7 x
EtherCAN | About |
Interface CAN port Device Configuration
01 ~|| | ¥ Enabled
Add Local net number Connection : 2500
100 - Cammand:m
;I .
Delete ‘ Remote net number Keep alive: 2500
|[:. j‘ Gateway: 1000
TCP/IP configuration
Hostname # IP address Port
Defaults |1D_[:-_15_213 | 22080
an Info Security
[ Encrypt Communication
Open Certficate Location |
0K | Cancel| ‘
The following driver configuration options are
I nterface I n dh@pwlhox you can choose the Et
With the Add button you can creat
button you can remove the current
installation are 5 Ether CANd &l dtnesd
CAN port Youmusassign a CAN networ k numbenus
enabl e it before this net number
be used by your application.
As the EthRBrE€aApp8rts two physical
define the remote net number (0 oI
Attention!
Pl ease make sure that the as
already in use by another Et
attached to a | ocal bus.
NTCAN I nstall alli PocGuNde: C4.29 PageR?2
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TCP/ I P ConiConfigure the I P address or hostn
the Ether CAN/ 2 interface. A chan
supported at the momasbte iTdeentliPc ad
that i s assignedort oEtthhedF O/ PN/ e3n SANDE
/ 5/or detail s)

Ti meout s Currently three separate timeouts
Theonnecti ondetfiimmeeosutt he ti me the E
a response during the initial con
with a timeout.

Theommand tidméomes the time afte
Et her CAN/ 2 interface must be repli
a timeout.

The&eep alivdefi mesuthe time after

must be replied by the Ether CAN/ 2
reset -aqntdabrlei sh the connection.

Security The communication betweenFDheamos
be TLS encrypted which has to beus
create -antd amdriopri at e /lert mbi eade

Def aul t s The Defaul t button restores all sdi

Not e:
I f you just want to run NTCANoOhased ampy

I f you intend to develop NTCAN omausd di ad g5
the CAN SDK as decwhbetd iconthapset he
l i brary files and/ or wrapperi nf carddyi aurond
which support test and debugging.
2.6.3 Uninstall
To uning&gt bkl CANZ2 odm iyweurr comput e rAdydd R enmuiosvte oPpreong rt
di al ogue andEtumarrm&kial | t he

The process of wuninstallati o@ANSsSIDEsachza.poteed i n mor

PagedoR26 I nstall alli PocGuNde: C4.29 NTCA
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2.7 CAN SDK

After driver installation you ea@ANr 8Whieadh ws u php art
software devel apoelngtd oWi n3dd2ows versions. It cont e
documentbadi towpl s to devel op-APtilelbbageandppeéscaNTOCAN
Pl ease refer to the release notes which gets 1ins
supported programming |l anguages and devel opment e
Not e:
I f you have installed an older wversion
before you install the new version.
I f you have already installed a CAN SD
older installation or the uninstall pr
necessary.

The CAN SDK is deployed either on the CAN driver
be downl oaded as aens deerbcshiitvee. fTr@€oANN ntSHBaK [EOAN SDKeexe

|l ocated i n aGAkeDKdir ¢ hteorCAN driver CD or start the
downl oaded Térec hiinvset al | er i s digitatibytegirgnegd (seey
2.89. before you start installation.
Attention!
A user which wants to install/uninstall
Admi ni strators group.
Folthw stepetop wheaowpl ete the installation.

2.7.1 Setup Command Line Parameter

The following table contains the most i mportant ¢
the setup application to automate the installatio
Par amet ¢ Description
[ HELP, [/ ? |Shows a summary of all availabl e p
/| SP Di sables the This wildl i nstal/l
beginning of Setup.
[/ LOG Causes Setup to create a |l og file
actions taken during the installat
uni que name based on the current
existing filemsm)codthai ned oirmathe | o
and therefore not intended to be wu
ILOG=0fi |l erSame as [/ LOG, except it allows yol
for the Il og file. | f a file with
overwritten. | f the file cannot b
message
/| LANG=1 angSpecifies the | anguage to use (en
used, the Select Language dialog w

NTCAN I nstall alli PocGuNde: C4.29 Pageh P2
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2.7.2 Installation Options

At the stmastalgbat e, asked for the installation |
English and German i s supported. The installatio
installed documentation (if available in both | an
The installer all owdutbdb chetasmbaei v emmtdaclalsatoino n

i nstall Bfhdiloist ali hatiabhs eveompgadadtingi ndthalal dtsi omIl y
ecessary for ocwdttovar ienlgsdaadell wpimemh o o sTeh
| Teodb.l s The

whi ch ar
componen

e n
ts

of t he SDK ar e to be i nst al

Docume n,itSatmpd re a@dBbd t war e Devidlesspment

2.7.3 Uninstall

To wuninsGAaN | SOAkKem vyour comput er Aydod/ Rmunotv eofParmgt |

(Wi ndows
Pan.el

2P0 @gXRMsorand Wiealtourse sVi st a

To ope@ornthreol i Paalkll versions of Wi ndows o
Wi nKeyand Rcypéarsolshown bel ow for Windows 7.

-
TR
== Typethe name of a program, folder, document, or Internet
resource, and Windows will open it for you,
oL contral -
[ QK ] ’ Cancel ] ’ Browse...

pen

Choose Pirmgtrlteems andiFd aotgwreesas shown bel ow for
Uni nsatnadl If ol | ow the steps of the wizard.
Page6b P26 I nstall alli PocGuNde: C4.29 NTCA
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» Control Panel » Programs » Programs and Features - ||

Control Panel Home

Uninstall or change a program

View installed updates Te uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

'@ Turn Windows features on or
off

Organize ~ | Uninstall =~ @
Name - Publisher Installved On | Size Version
| & CAN SDK for Windows esd electronic syst..  17.12.2012 234MEB 400
(57 EtherCAT Workbench version 1.2.0 esd electronic syst..  03.12.20012 201MB 120
ﬁ EtherCAT Master for Windows Trial esd electronic syst..  19.07.2012 S46MEB 148
[ NTCAMNET esd electronic syst..  18.08.2012 SE0 KB 200
B OPC DA ListView Client1,014 esd electronic syst..  28.03.2012 241 MEB 1014
("5 0PC DA CAN Server1.0.2 esd electronic syst..  28.03.2012 33 MEB 102
iy, CANopen Stack V 2.2.8 esd electronic syst..  14.12.2011 502MB 228
[maTC-570 esd electronic syst..  14.02.2011 430MEB 000
€| I |

@( esd electronic system design gmbh Product version: 4.0.0
cAy

Help link: http://esd.eu/de/products/can-sdk

2.7.4 |IDE Integration

Many I ntegrated Development Environments allow t
variabl er e&odwrtihnigs t he i nstall ati oGanSdkbie i enecir eah me
which is set to the installation directory of 't he
makes a project independent of the installation d

NTCAN I nstall alli PocGuNde: C4.29 Pagse7R?2
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2.8 Digital Signatures

2.8.1 Overview

Al binaries (device drivers, |l i hea€ANsdéDLESs) dai
packages and the package itself are digitally sigl
t hat can indicate the publisher of the software, ;
contents of theidnilrerg.t dhtenacloadey built in Microso
this iAutclmddteidcode

Certificates issued by certification authorities
ofAut hentuiseadde& HAr yptographic hash functions. Thes
Nati onal I nstitute of Standards and Technology (N
weaknesses according to the collisiomnoresirsuaweat
securityredgam ,t2Wilss Mi cr osof-1 @aude i sihhegmni rmg SHer t i f i
policy witbh mhegr atizen ctood eSHA gning <certificates in
supported Windows -tedeipormrsatThbns pBHAcyYy distingui ¢
bet ween kernel mode code (device drivéon)y a&edsusac

Wi ndows.

The table below gives 2nsappnovieWwoaboht tdhéf&8HANL

versions. This table and everything said below al
oS Wi ndows|{Wi ndows Wi ndows Windowy Wi ndows

User McYe s Ye s Ye s Ye s Ye s

Kernel [No N o Yes Yes Yes

Tabl2Wi ndows Supp2r€Cofier SS¢dhi ng Certi ficat

Not e:

SHAR user mode code signing support fo

SP3. Windows 7 regquires the KB3O0 323 9s2i9(
dr i

kernel dr i ver2 ssuipgpnoerdt . k eSrHe | ver

Mi crosofdr fwear ssiacndsd of Wi ndows .

r
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Before Wi ndows 10, daenrsgiogen edr iwiegrh ppa cloadgege si gni ng ¢

certificate of a CA which issued the certificate

CAs whirwhusted by Microsoft. The mechanism of sig

to Casoss Signing.

Starting with Wi ndows 10, Mi crosoft changed itds

making it mandatory that all Windows kernel mode

by the Wi ndows Hardware Devel aperd @en tpree fflDmasdidr)oga re
s [ ning. This portal only accepts (device di

g
e since 2016, only sudb.miThiesd rhegc htarei sGA s
r

r ,
device driveragmwlhiicdblies foorrl yWi ndows 10Atatnas tlaattieorr

Signing.

Wi ndowsnfloOr ces the policy of Attestation Signing
release of Winddédwsasi Yer sapyamwekiatt et he foll owing tw

Z Fresh installation of Wi ndows (no upgrade fron

Z Secure Boot enabl ed

Alclr osesrti ficates trusted by Microsoft expired in
| onger possible.
For CAN device desddédr Mélcedsodt bker nel mode <code
foll owing i mpact:

Z All device driveMar alkl éas e2d0 1bskifcamred ofi cwiaktshrs an
certiifsisuaetbalt ® | ectronic sgsdemhegsslgoulgdbhe ac
versions of Windows XP and | ater.

Z Al'l device drivers releasedsiagnwidd hMaa-8 h E&6A 2 (

certiifsisuatbalt ® |l ectronic sgsdemhegsslgoulgdbhe ac
versions of Wi ndBEB833929@« nd h lesstdsama Inloed onger prov

driver which install flawlessly on Windows ver

Z Al | device drivers released between May -29, 2
si gnvweidtoh a2 BWAcerti f iMiactreo siosfstu eWdi ntdoows Har dwa
Publ iasshewel | -smisg mmidtadhs sa-B BYAcerir sslieedsadt @e|l ect r on
gmb&dnd should be accepted by all K8BHBBARD of \
| at er.

Z Al | device driver rel eased afstigrmmveidah c a2 1BYWA 20
certificatMvda croswéd Wondows HardwamedCoemmpat idbik
accepted by all versions of Wi ndows 10 and | at

Not e:

As Microsoft ended thhoeu ssu {xprapmrstisngo o & |
code, it is technically no | onger pos
drivers for Windows versions before W

NTCAN I nstall alli PocGuNde: C4.29 PagedP?2



Wi ndowsE

2.8.2 Driver Installation

Wi ndows indicates an invalid signature of a drive
6 Windows rejects to i.nslthalsl ca nd eewicaueg drfi were of

i s met:
U Any -Bi4t Wi ndows TVle someirating system fails to

of the driver package because for example on
package has been digitally signed.

UWindows 10 /1680 % ) ( 2 Thaet edevice driver was
Wi ndows Hardware Developer Centre Dashboard
operating system (nho upgrade from a version

U Windows XP/Blits)tbev(iiekce driver released after M
with ad &S#Ati ficate which is not supported.

6 Windows can't verify the publTihamlerocaxfurtshe fdaev
either has no digital signature or it has bee
verified by a certification authority. On Wi nd
driver install ate osnystdememnanfmiggwmatti on, a di al

t hfut hensigodéure is invalid.

secunity Alent; - Driver Installation
:' ' E The driver software you are installing for:
CAM CPCIA200

has not been properly signed with Authenticode(T k] technology.
Therefore, Windows cannat tell if the software has been modified
zince it was published. The publisher's identity cannaot be werified
because of a problem:

The third-party INF does not contain digital signature inforrmation.

Do wou il weant to inztall this driver software?

[ Yes I | Mo { [ tare Infa ]
Wi ndows versions before Wi ndows Mi sstiagnaamnmraet bwalai
trusted chain of the certificates is not compl et e
created by Microsoft during & WHQIli @adr tciafsiec aytoiuo nc
warning and continue with the installation.
0 The device driver. Wad sbheoerrualstedfed il es in the
32bit Windows versions afesed it was digitally

Pagee R 26 I nstall alli PocGuNde: C4.29 NTCA
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On Windows Vista and | ater after a successful vV a
namee®élls vendor that has signed the driver packag

,

Would you like to install this device software?

| Publisher: esd electronic system design gmbh

% Mame: CAN-PCL/ 2 Device Driver

E&Iway; trust software from "esd electronic system [ Install [ Don't Install ]
‘design gmbh".

@ You should only install driver software from publishers you trust. How can I decide which device
software is safe to install?

You can optional leysddeacdiidda ciaduesatdedd ttHduabrlti isfhieccrast e st o
wi || prevent this dialegdeffwaretherd Hogi tdaVi gesd
I f you get an indication about an invalid signatur
before Vista)esgud ease contact

Not e:

The 64 bit versions of Windows do not a

not digitally signed by the vendor whic

the driver sys file with a newebri tv evresr

Wi ndows.
2.8.3 Software Installation
Wi ndows installerebdbdseadl sof dwagrn e abyy signed and

| see an UAC di a

(Windows Vista and | ater) vy il
t oftware and the bi

t hategthse the publisher of
was signed.

" B

" Do you want to allow the following program to make

! !
L

<" changes to this computer?

ou w
he s

"o Programname:  CAN SDK for Windows (32-/64-Bit)
. Verified publisher: esd electronic system design gmbh
File arigin: Hard drive on this computer

(v) Show details

Change when these notifications appear

NTCAN I nstall alli PocGuNde: C4.29 Pag6éloR 2
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2.8.4 Digital Signature Verification

To

go t ®ighe al

b osverreperes

view digitabli nsmmmnmttulre sc mrft eaxt

Stgmatur es

—

Secuity | Veion | Detals | Previous Vermions
General | Compatibility | Digital Signatures | Bleliockes
Signature list

Mame of signer:

esd electronic sy...

E-mail addrezss:
info@esd.eu

Timestamp
Donnerstag, 16. Augu...

| |

me nRir o e ytthieb &ni |

§
Digital Signature Defgils (2] = |
General |nduam:ed|

Digital Signature Information
This digital signature is QK.

Signer information

Marne: Iesd electronic system design gmbh
E-mail: |inFu@esd.eu
Signing time: | Donnerstag, 16, August 2012 12:05:15
View Certificate
Countersignatures
Mame of signer: E-mail address: Timestamp

phati sher,

valid.

Symantec Time Stam... Mot available Donnerstag, 16, Auc
< | i |
[ o |
The dialogue box proesiddestheanfooimawvaoa
authority that issued the certificaté&iamadl!|tymai catt
that the digital signature for the file is
PageedoR26 I nstall alli PocGuNde: C4.29 NTCA
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As descri bed. 8tnhlec hVé pntdeorw s

KBB0339RBandwiinddws Vista support

SHA-2 certificates at least for user mode code but they do not support the improved cryptographic
hash functions which come with SHA-2 for the digest algorithm. For this reason, all binaries released
by esd after March 6, 2017 are dual signed with the SHAL and the SHA256 algorithm.

The picture below shows the difference between a single signed binary with SHA-1 certificate and a

dual signed binary with SHA-2 certificate.

Security Details Previous Versions
General Compatibility Digital Signatures
Signature list I Single Signed I

esd electronic sy...

General  Advanced

— . Digital Signature Information
*J-i/ This digital signature is OK.,

]

General Detals  Certification Path

Mame of signer: DigestMm Timestamp
shal Wednesday, & May 2.

i

R

Security Details Previous Versions
General Compatibility Digital Signatures
Signature list | Dual Signad |
F i
Mame of signer: Digest aI;W Timestamp
esd electronics ... shal Tuesday. 8 May 2018...
esd electronics g... sha2bé Tuesday, 8 May 2018...

General  Advanced

— . Digital Signature Information
d-i/ This digital signature is OK.

General Detalls  Certification Path

Show: | <all> ~ Show: | <all= ~

Field Value Field Value =

[=] version va [ SHAT Cemtificats [=] versian v3 | SHA-2 Cerbficaie. |

DSeriaI number 11216d0766ab5af 55104855, .. BSerial number 520874e0c9cT 5cha0a

DSignabJre algorithm shalRSA BSignature algorithm sha25eR5A

DSignabJre hash algorithm shal BSignature hash algorithm sha256

Dlssuer GlobalSign CodeSigning CA - G... Dlssuer GlobalSign Extended Validation...

Dl-'alid from Manday, 3 February 2014 17:... B\-‘alid from Monday, 19 March 2018 14:12...

D'u'alid to Saturday, 11 March 2017 16:5... B\-‘alid to Friday, 19 March 2021 14:12:06

[l hinct infrfeed i1 sed alactronic o =2 ikt sed slartranice nmbh_ sed alar Y

Edit Properties... Copy to File. .. Edit Properties... Copy to File...

OK Ok

NTCAN I nstall alli PocGuNde: C4.29 PagelR?2
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2.9 Legacy Windows Versions

This <chapter covers installation and configurat:.
Wi ndows operating systems (Windows 9x/ ME, Wi ndows
Vista, Windows 7) which have notr dleeypemas ntahineld i
the end of the mainstream as wel |l as the extended

cycle management has been reached).

Attention!
Active techniesa@ihdsuepedtopbent for t hesg¢
stopped but the | atest vekseponaohithele

2.9.1 Windows 7/ 8.x/ Server 2008 R2

This chapter covers the device driver installatio
2008 R2 (which is implicitly also referenced if
versions) .

Attention!

The expiratsiogniofgceceoestsi ficates by Micr

i's requi-nedséprAftimenti code si gneisndgo npark
e

u
updated device drivers for all |l egacy

The installation prockbdurandstthdetisbi oanl ofgs htelme , D
but different driver bibniar iveesr saroen rael epu it ri eNd.@ AQNne Istahbe
applicati WoediubsybBéem are installed automatically

Attention!
A user which wants to instal/l a devi ce
group.

2.9.1.1 Hardware -First Driver Installation

To initiate the dpvbcgsedrhaee tostahhati onhe CAN n
Dependi niHodan Ptlruggiabgl ity of the hardware you mig]|

for this. Pl ease refer to the CAN module specific
Starting with Windows 7 the presence of &omewd ha
New Har dwarteo Wiozcaartde and i nstal/l a driver for the
previous versions of Wi ndows. Tonsitnailjfloaasttmosditpeni nt

€
t hzevi ce Map@ang €drehvei c e Mhainaalgoeggue by pressi nWi nkieey Kk ey
+ PauselBdealepe mgmti.nmsoc t he sear ch Bbmotxeafyol | owed b
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|"\

= Run |—E,‘,E /
= Type the name of a program, folder, docurnent, or Internet
= resource, and Windows will open it for you,
Open: devmgmt.msc -

QK L\‘?J’ Cancel ]’ Browse...

Il n Deérwei c e Ma nnadgoews t
point next to the i
will depend on the

=4 Device Manager

here wilOlt htee @OneidvE hcieasey eilnldew e X ¢
con to indicate
e attached.

CAN modul

S=HEEE

that there i

File

Action  Wiew Help

&= [ 2 HE 9 @%b

S

» M Computer

» —w Disk drives

> B Display adapters

> - DVD/CD-ROM drives

¥ EtherCAT Device

= Floppy disk drives

g IDE ATASATAPI controllers

- @ IEEE 1394 Bus host controllers
“ZZ Keyboards

--ﬂ Mice and other pointing devices
A Monitors

¥ Network adapters

+|l3 Other devices

AR A A

7

[}z Other PCI Bridge Device
JZ Ports (COM & LPT)
b n Processors
b -% Sound, video and game con
b A&; Storage controllers

> M System devices
5 i Universal Serial Bus contrell
> g USB Virtualization

Update Driver Software...
Disable
Uninstall

Scan for hardware changes

Properties

m

Launches the Update Driver Software Wizard for the selected device.

S

r

the context

Right <c¢click on the device to bring up
Update Drivewh$aeaht wpreeas. the following dialogue
NTCAN I nstall alli PocGuNde: C4.29 Pag6iR?2
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Wi ndowsE

Select the second option to ABrowse the computer

box will appear.

Browse for driver software on your computer

Search for driver software in this location:

E\NTEMP\driver\can

Include subfolders

# Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

PressBrtohveskeut t on to define the |l ocation of the dr
|l etter of your optical driver if you want to use
modul e or is the |l ocation on yourvéardrdhiske whewe
fromeswebswwe. ¢és)d. du the driver files are | ocated
path do not forget to check the fAlnclude sNéxftol de
button to start copying the files to your system

Installing driver software...

=

PagektbR26 I nstall alli PocGuNde: C4.29 NTCA


http://www.esd.eu/

Wi ndo»

During driver installation you will see a securit

e B ==

Would you like to install this device software?

p! Publisher: esd electronic systern design gmbh

% MName: CAM-PCL 2ix Device Driver

:Always trust software from "esd electronic system
‘design gmbh".

| Install [y Don't Install

@ You should only install driver software from publishers you trust. How can [ decide which device
software is safe to install?

All CAN device drivers are digitally signed to gi
possibilitystie verilfly that publisher of this drive
tampered. Pl eas@ . Bef emote® dbBiagitteal aBobghatures

Not e:

I f you activate the checkebdxefiAkwaysit
gmboh you wi || not have to confirm this
another digitallesdgdiegnee. driver for an

Pressl ntshtealt t on t o continue.

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

% CAN PCL200

When the installation is finished a completion di
started automatical |l yum.i tThh e vieirsyp IWE ynadb wke witae tn a me
modul e. FRrledsamttthoem t o complete the installation.

NTCAN I nstall alli PocGuNde: C4.29 Pag6lR?2
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I f you r elteuwrinc et oMainmaegoew you wi | | see that the CAN
the new device class ACAN Interfacebo.

i T
Device Manager E@Iﬂ
=4 g

File Action Wiew Help

&= | = E HF & %S

:---E 1394 Debugger Device i
4 7[5 CAN Interface

L can-PCi200 ()
i iy CAN-USBE/Micro (1)
-

- Disk drives

Computer

o

p A Display adapters

[ ey DVD/CD-ROM drives

» ¥ EtherCAT Device

- == Floppy disk drives

IDE ATASATAPI controllers

m

gl

> @ IEEE 1394 Bus host controllers

b EB Keyboards

b --ﬂ Mice and other pointing devices

p A Monitars

.:---l_-. Metwork adapters

» Y5 Ports (COM & LPT)

p 3 Processors

b -#y Sound, video and game controllers TN

b &3 Storage controllers

b M System devices il

O - ie o an "

! 4

I f you have iess@AN | madwslevseratitached to a | ocal bu
all of them here. By doubl e ®lrioplkiditglesgeedeaniece y

configure the device speciZ.ivd aoStethiedmdgsdescri bed i

you just want run NTCAN based apj

0

f t o

f you intend to develop NTCAN bassedtmnsp
he CAN SDK as deg8cwhibeh domntcaiampg eirn ad
equired header files, Iibrary files af

2.9.1.2 Software -First Driver Installation

The process ffomrsa dofitveare nstall ation is similar
and is cover2edd in chapter

2.9.1.3 Driver Lifecycle Management

The process of wupdating, rolling back or wuninstal
Wi ndows versions anal.®overed in chapter

Page®R26 I nstall alli PocGuNde: C4.29 NTCA
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2.9.2 Windows Vista ® and Server 2008

This chapter covers the device driver installatiol
is implicitly also referenced if the following te
i's identi éddlt famrd ittthey &f2sti loense operating systems bu
are requirebd.t Qmnertshieon64al-biti NTE@ANelsasedr &VoMWBRc at i
Ssubsystem are installed automatically.

Attention!
A user which wants to instal/l a device
group.

2.9.2.1 Hardware -First Driver Installation

To initiate the dpvbcgesdrhaeer tostahhati onhe CAN n
Dependi niHodn Ptlluggibgl ity of the hardware you mig]|
for this. Please refer to the CAN module specific
After Wi ndows Vi sta hhmasdwihétegquétl édd stlaetnewe i ntera
processFound hvkew Har dwatrhe tWiez adridal ogue bel ow where
not ACANbus Controllerés@ANimodbhi esexample for al
Windows needs to install driver software for your CANbus
Controller
@ Locate and install driver software (recommended)
Windows will guide you through the process of installing driver software
for your device.
 Ask me again later
Windows will ask again the next time you plug in your device or log on.
® Don't show this message again for this device
Your device will not function until you install driver software.
Choolseecate and instaltlo dointémugoftware

NTCAN I nstall alli PocGuNde: C4.29 Pagep?2
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on the system configuration an UAC (User
| at

g
before he instal ion can be started as adminis
Depending on the Wontibpwser &pdaheoDrwhii ecrh Seatnt ibneg sc h «
t helar dwbalk ofSydsthem Proipelragees which is Cpeamtegdl i f
Panel/ System/ Adv anc,e dWiSwydsotwesm VSestttai nvgisl | ask you i
suitable driver online. | fDosnuécth sae adricahlt dognul @vingep p eva |
the online search on Windows Update is completed

Now inseasdCANCDr whi ch accompanied the dednadetrlye o
installation process will continue.

Insert the disc that came with your CANbus Controller

If you have the disc that came with your device, insert it now. Windows will automatically
search the disc for driver software.

< Idon't have the disc. Show me other options.

you have no CD but the driver files are | ocat ec
hi ve downl oeasdieedb sfivtvorm étshdeh® widdeo n 6t have the disc

| f
arc
ot her options
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I n the foll owinBgyoavis@&l ongue oanipad £e wfhorc hdriisvdrol 4 ofwtew
di alogue to |l ocate the driver files.
Windows couldn’t find driver software for your device
= Check for a solution
Windows will check to see if there are steps you can take te get your device
working.
* Browse my computer for driver software (advanced)
Locate and install driver software manually.
Now the files are copied to your system which may
Installing device driver software
r—
CANbus Controller Searching Windows Update...
CANbus Controller Pending...
NTCAN I nstall afli PocGuNde: C4 .29
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During driver installation you will see a secur.i
s sy S ==
Would you like to install this device software?
Marne: CAN-PCL 2 Device Driver
% Publisher: esd electronic systerm design gmbh
;ﬂlwaystrustsoftwarefrom "esd Electronicsystemg [ Install I Don't Install I
‘design gmbh',
@' You should only install driver software from publishers you trust. How can [ decide which device
software is safe to install?
Al'l CAN device drivers are digitally signed to gi
possibilitystile verilfly that publisher of this drive
tampered. Pl eas@ . Bef emote® dbBiagitteal aBobghatures
Not e:
I f you activate the check elsax efi Rlcwayani tg
gmboh you wi | not have to confirm this
another digitallesdgdiegnee. driver for an
Pr essl ntishtealt t on t o continue.
The software for this device has been successfully installed
Windows has finished installing the driver software for this device:
E{%} CAN PCI104/200
When the installation is finished a completion di
automatically with-upveflMheWdndpwayetiadtevi ce name
modul e. FRrleobsamttthboem t o complete the installation.
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\

I f you
t he

new deGAN el

noWewvwpen Mhianadgoew you wi | | t hat h

nctlearsfsa c e

i T
Device Manager E@Iﬂ
=4 g

see t

e CAN

Eile Action

&= | = E HF & %S

View Help

:---E 1384 Debugger Device
4 7[5 CAN Interface

- -l CAN-PCI/200 (1)

© iR CAN-USE/Micre (1)
» .M Computer

- Disk drives

o

:> A Display adapters

> ) DVD/CD-ROM drives
EtherCAT Device

s l_jﬂ Fleppy disk drives

> - IDE ATA/ATAPI controllers

- @ IEEE 1394 Bus host controllers
4= Keyboards

..ﬂ
| Monitors

Metwork adapters
Ports (COM 8L LPT)

Processors

@9

Mice and other pointing devices

Sound, video and game controllers
Storage controllers

| System devices

m

I f you

8 vy - (I R N

have iemms€MAN | mad wleereratlt ached to a | oc

al bu

al | of
conf i

them here. By doubl e
gure the device

Plriopleidit @ lesge ed eehiec e y

speciZ.ivd aoSgethhiedmdg sdescr i bed i

N
I want to r
I nd to deve
i CAN SDK &2s
t S required
e ronment .

nvi

un
I

header

NTCAN based apr
op NTCAN based a
Whlieslt rcbedai ms cih

files, i br

2.9.2.2 Software -First Driver Installation

The process
and i s

ffom sd

cover2edd in chapter

2.9.2.3 Driver Lifecycle Management

The
Wi

r ol
andl.®Tovered

process
ndows ver si

of wupdating,
ons

gdaofitvear e nst al l

ation is similar

back
chapter

Il ing or uninstal

i n

NTCAN l nst al
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Wi ndowsE

2.9.3 Windows XP and Server 2003

This chapter covers the device driver installatio
is implicitly also referenced if the following te
i denti calbiftorantdhiett h3e2ea 4sieom pebyadtidms, di fferent dri
are requirebd.t Qmnertshieon64al-biti NTE@ANelsasedr &VoMWBRc at i
Ssubsystem are installed automatically.

Attenti on!

A user which wants to install a device

group.

2.9.3.1 Hardware -First Driver Installation
t he

nitiate dpvbcegsedr hauer tostahhati omhe CAN n
Dependi niHodn Ptlrueggibgl ity of the hardware you mig|
for this. Pl ease refer to the CAN module specific
Not e:
This chapter covers the i nBlktadg!l ancidagpPalbay
modul es which are connected to a | ocal
es@AN modules for |l egacy buses (I SA, Bi
Windows XP in the same way ha2 fed f OWh idt g

Af ter Wi ndows XP halsarddevwicerce yeidl It hset anretw t he i nter a

processFoound hNeew Har dwiarhe tWiez adridal ogue

Found Mew Hardware Wizard

Welcome 1o the Found New
Hardware Wizard

YWindowes will zearch for current and updated software by
looking an your computer, on the hardware ingtallation CO, or on
the Windows Lipdate "Web zite [with pour permizzion).

Online privacy information

Can Windows connect bo YWindows Update to search faor
zoftware?

() ez, thiz time only

() %'es, now and gvery time | connect a device

Click Mest to continue.

bel ow.

[ Mest » ][ Carcel

Sel &ot not ftrhoins tthiemeavail abl e

PagredoR 26 I nstall alli PocGuNde: C4.29
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Wi ndo»

. Found Mew Hardware Wizard

Thig wizard helps you install safbware for:

PCl Device

| ) If your hardware came with an installation CD

Mt

2= or floppy disk, inzert it now.

What do you want the wizard to do?

(3 Install the zoftware automatically [Fecommended]
{(=3ilnstall from a list or specific location [Advanced}

Click Mest to continue.

[ ¢ Back ” Mest » ][ Cancel ]

I n the dialogue Imex adbbove oanh@ode st orbesfpecei fyiocu lco
t hdexbtutt on. The reported device type in this and
modul e.

=
Found Mew Hardware Wizard

Pleasze choosze your search and installabion ophions.

(%15 earch for the best diver in these locations.

|1ze the check bowxes below ta limit ar expand the default zearch, which includes local
paths and removable media. The best driver found will be installed.

[ ] 5earch removable media [floppy, CO-ROM. ]

Inciude this location in the search:

E:AESDprojecthCodeSign'driver L

() Don't search, | will choose the driver ta install,

Chooze thiz option to select the device driver from a list. ‘Windows does not guarantee that
the driver you chooze will be the best match for your hardware.

¢ Back ” Mewt » ][ Cancel ]

Sel &earch for the best adnrd vcehSoeoasnec h h e 8 moai &b &t €hdeme d |
CAND which accompanied the delivery of yourrCAN I
choosnecl ude thhstheaandabnonbwse fornt hteharlioecat ifdd esf
di sc where you have extracted aesddreibvsewtvea récsidi.veeu do

NTCAN I nstall alli PocGuNde: C4.29 Pag7es PR 2
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Wi ndowsE

PressNetxhtet t on to continue device driver installat
I f Windows is configured to ignore file signature
further dialogue wil!/ appear. I f Windows is confi
drivers are abowtectuo i g aiAnosgtudel Iwved,|l aappear. The di
the Wi ndows-ovre#684it on ( 32

Security Alert - Driver Installation

i' E The driver saftware you are inztalling far:

CaM CPCIA200

hag not been properly signed with Authenticode(T k) technology.
Therefore, “Windows cannot tell if the software has been modified
gince it was publizhed. The publisher's identity cannaot be venfied
because of a problem:

The third-party INF does nat cantain digital zignature infarmation.

Do wow sill weant to install this driver software?

[ Tes ] I Noo [ More Irfo ]

The complete CAN driver package is digitally sign:¢
that Windows has verified thesdhbdehdembdbtebdenvenr
bot h-b{ 82 almidt 64dri ver packages are not signed by t
Labs) the Security Al ert dYe#f oo gaucen thiarsu & ot thee dcroinfdar
more details about device drcihaep®.e&nd software sig
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When the installation is finished a completion di
automatically with-upveflMheWdndpwayetiadtevi ce name
modul e. Friedgbssulitthoen t o compl ete the installation.

&

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for;

CAl CAN PCI04/200

Click. Finizh to cloge the wizard.

I f you nowewvpen Mhbianadgoew you will see that the CAN
the new deGQAN el nctlearsfsac e

@

£ Device Manager

File  Action  Wiew Help

mEE 2 A =g

= PC-OLIVER
= ﬂ’ CAN Interface

J! Zompuker
g Disk drives
j Display adapters
L, DWDJCD-ROM drives
=% Floppy disk contrallers
43 Floppy disk drives
(= IDE ATAJATAPI contrallers
@m Keyboards
) Mice and ather pointing devices
-}j Monitars
H8 Mebworl adapters
B PCMCIA adapters
o Ports (COM & LPT)
@f, Sound, wideo and game controllers

System devices
Urivversal Serial Bus controllers

o o O o By B e By B B B

NTCAN I nstall alli PocGuNde: C4.29 PagreenR?2
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I f you have iess@ANI|Imaddsleerseratit ached to a | ocal b
al | of them here. By doubl e dlriopkiditg leislge ed ehiec

u
e y
configure the device speciZ.ivid aoSgethiedmdgsdescri bed i

t e:
you just want to run NTCAN based aprg
you intend to develop NTCAN based a
stall the CAN SDK &2swWdesbkrcbatdains ch
ol s t he required header fil es, l' i br
v

N
[
[
i
t
e i ronment .

0
f
f
n
0
n

2.9.3.2 Software -First Driver Installation

Wi ndows XP doesbawtt cawlng atton p&ifi f et mdavsokt darir eer
process can be pMrnfdoorwse dDewiitche tChoalshd Ise madcavad ord)o e s
a descriptionfiofst hienstodltlwatrieon process f dUISDW ndov
descrhpwi 6@ use the tool to preinstall a device d

2.9.3.3 Driver Lifecycle Management

The process of wupdating, rolling back or uninstal
Wi ndows versions anal.Tovered in chapter
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Wi ndo»

2.9.4 Windows 2000

This chapter covers the device driver i n
(which is implicitly also referenced if t

Attenti on!
A user which wants to instal/l a device
group.

2.9.4.1 Hardware -First Driver Installation

stall ati
he follo

To initiate the dpvbcgesedrhaeer tostahhati onhe CAN n
Dependi niHodn Ptlluggibgl ity of the hardware you mig]|
for this. Pl ease refer to the CAN module specific

Not e:

This chapter covers the i nRltwad | arncd phalbaye
modul es which are connected to a | ocal

es@€AN modules for |l egacy buses (1 SA, P
the |l egacy Windows NT dchapx.ewhd.ch i s ¢
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Af ter

Wi ndows 2000 has detected the new

processFoound hNeew Har dwwarhe tWiez adridal ogue be

ChooSearch for a suitab
(A

repor

Found Hew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps vou inzstall a device driver for a
hardware device.

Tao continue, chick Mest.

¢ Back

Cancel |

l e drivandf ot i mk
ted device type Ot her PCI Bridge

CAN modul e.

Found Hew Hardware Wizard

Install Hardware Device Drivers

A device driver ig a software program that enables a hardware device to waork, with
an operating system.

T hiz wizard will complete the installation for thiz device:

@ Otker PCI Bridge Device

& device driver iz a goftware program that makes a hardware device work, Swfindows
needs driver files for vour new device. Ta lozate driver files and complete the
inztallation click MNest.

YWhat do you want the wizard ko da?

% iSearch for a suitable driver for my device [recommendeds

i~ Dizplay a list of the known drivers for this device 2o that | can chooze a specific
driver

< Back I Mest = I Cancel

har dwar e
| ow.

thei dNex(r
Deviceo)
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Check
mo d u |

dri ve

Thé&ou

t GEBR MM xd rii fv etsh@®ANCD whi ch accompanied the de
e is inserted iontah$peei foypt nicfddauc ditn setaal | a
downl oadedesavoeims ivthew. €és)d. lem t he | atter

r files on your hard disc where

casetheowse
you have ext

Found Hew Hardware Wizard

Locate Driver Files
YWhere do you want Windows to search for driver files?

Search for driver filez for the following hardware device:

@ Other PCI Bridge Device

The wizard zearches for zuitable drivers in ite driver databaze on your computer and in
ary of the following optional search locations that you specify,

To ztart the search, click Mext. [f you are zearching on a floppy dizk or CO-ROM diive,
inzert the Hoppy dizk or CD before clicking Mext.

[ CO-ROM drives
¥ Specify a location
[T Microzoft wWindows Update

< Back I Mewt » I Cancel

nd New Har dawatroemaWiizcaarld v sel ect s

on the CAN mdaetitbest @&rtckhe installati

the correct
on process.

Found Hew Hardware Wizard

Driver Files Search Results
The wizard haz finished searching for driver files for your hardware device.

The wizard found a driver for the following device:

@ Other PCI Bridge Device

YWindows found a driver for this device. To inztall the driver wWindows found, click Mest.

g e tempho 33 hoanc 33 inf

¢ Back

Cancel |

NTCAN
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Wi ndowsE

| f
install ed,

a

your system i s

configured to warn

security alert dialogue

Wi

Digital Signature Mot Found

The Microsoft digital sighature affirms that software has
bien tested with 'Windows and that the software has nol
been alterad since it was tested.

The software vou are about to install does not contain
Microzoft digital signature, Therefore, thers iz no
guarartes that this software works correctly with
“Windows.

CAN PCI331

If pou want to search for Microzaft digitally zigned
zoflware, izt the Windows Update \Web site at
bttt windowsupdate microsoft con bo see if one s
avallable..

Do pou swant to continue the installation™?

x|

No Mare Inka

The compl et e
t hat Wi ndows
packages are not signed

the driver
Al er t di al
device dri

ogue

ver

CAN driver package is digitally si
verified thasdhbdehdemwdtebdenyv

has

and

by

hasretsc® kt® nda mfuier méhak wirtitver i nst al

solfapaeg8e signing refer to
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Wi ndo»

When the installation is finished a completion di
automatically with-upveflMheWdndpwayetiadtevi ce name
modul e. Friedgbssulitthoen t o compl ete the installation.

I f you noWewper WMaienadgoew you will see that the CAN

new deviCANcl matssr f ace

=

£ Device Manager

File Action Wiew Help

mEE 28 =g

2, PC-CLIVER
] ﬂ’ CAN Interface
e CAN PCI/331
+- ') Computer
+-age Disk drives
+ aé Display adapters
+- L2k, DYDJCD-ROM drives
+-i=) Floppy disk controllers
- M Floppy disk drives
+-{=% IDE ATA/ATAPT controllers
+-&z Keyboards
™ Mice and other pointing devices
%) Monitars
B8 Mebwork adapters
B PCMCIA adapters
o Ports (COM & LPT)
@¢, Sound, video and game controllers

W Swstem devices
Urivversal Serial Bus controllers

o e o o B e e A P

I f you have iess@AN | maddsleerseratit ached to a | ocal bu
al | of them here. By doubl e dlriopkiditg lecslge edahiece Yy
configure the device speciZ.ivd aoSgethiedmdgysdescri bed i
Not e:
I f you just want to run NTCAN based apy
I f you intend to develop NTCAN based a
instal!]l the CAN SDK 2swhlieslckrcobedai ms cih
tools the required header files, i br
environment .

2.9.4.2 Software -First Driver Installation

Wi ndows 2000 doebsoxnatooclosntteoi rp-kirnf st mdavesoét dareer
process can be pMrnfdoorwmse dDewiitche tChoalshd Ise madcaivad ord)o e s
a descriptionfofsthensboéatwarieon process for Wind:«
MSDN des chroiwpttiooruse the tool to preinstall a devic

2.9.4.3 Driver Lifecycle Management

The process of wupdating, rolling back or wuninstal
Wi ndows versions anal.®overed in chapter
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Wi ndowsE

2.9.4.4 Non-PnP hardware

There are no deesv@ AN ndordiwleers ffoorr non PnP capabl e |
Par aRdrégtl.whi ch support Windows 2000 in the same wa
har dwar e.

Not e:
I't is possible to use the Wi ndows NTn adn
PnRapabl e buseso €ha&ptlefr@r. eefnesrt atl | at i on

ess#é#HmoK sSys

The remaining chapt escribes the nec
the parall el

er d
drivers of Windows 2000 which using

29.44.1 Conflict8owi dhi veRGC)( CAN

The AN module is attached to the parallel port
driver which tries to enumerate hardware att-ached
exi st with the Wi ndows NTCQ.e vH acre atsloinsviehe f Wirnd (hnwes C
to be dtedppedt he CAN driver is started
Stopping this enumerator requires a change in th
Programs/ CAN/ Di sabl e parallelenpowyt vsar tihece sst(aWitn ¢
available after (Windows NT) driver installation.
E-_=.'| Accessories 4
|:_=.'| Startup 3
(5 utiities ’
Cj Markon Antiirs 4
Cj Metwork 4
[ office C
|:_=.'| System 4
_,-j Passwart Tresar ——
(3 e - CAM Scape
El UltimateZip Cj fvalon Ioon Library Wiewer ¥ ﬂ CAM SDEK
_ £ HTML Editor B CAM Test
Multi 2000 [_,_=,‘| Administrative Tools 3 ?!:l":" Uninskall CAN PCC Device Driver ’
[_,_=.'| SW Development » @] Disable parallel port services (Windows 2DDD)L
[FTEgyEiS g ¥ @] Enable paralel port services (Windaws 2000}
BEAETS b ﬂ CAMopen Master Library Release Motes .
E CANopen Masker
Settings 4 S CoBVIEW
Search 4
Help
Run...
Shut Do, .
M & F&
Not e:
You have to restart your system before
Reenabling the enumerator and the original state 7

the registry which can Pbegramo®/mMpANSBrabIlvei ap atrhael |
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(Wi ndowsen2tOrOy0)vi a t he start menu.
Not e:
Yomusrtestart your system before tlhfe steal
CANCC driver has been change tMMahnnotad thteo
do not forget to revert this change, t
2.9.5 Windows NT 4.0
This chapter covers the steps of device driver in
NT 4. 0.
Attention!
A user which wants to install/uninstal/l
the Administrators group.
2.9.5.1 Driver Installation
I n casapdtaittenis necessary to uninstall an ol der v
one as descri2bhed 5i.M section
You wi l |l find theed€ANxD whriicvhe rasc coonmptahnei ed t he de
modul e i n\WihNgorf ot dey can be dewnledbsdvéevdy. € s)dmlem hte h e
|l atter case extractatbkhicent.envyoof dhekdriver
To st airnsttahlgoaut ihoanv,e t 0 ex e ceaiupexet her pyogr €&AN modul
follow the steps of the installation progr am.
I n the cost adyloat icam, choose between one of three ¢
Configu Description
Typical |[Driver, DLL, programs for fir my
Compact |[Driver, DLL and configuration g
Custom Usedrefined configuration.
Not e:
After the installation and before the -
booted. Otherwise the driver wild.l not
After the reboot you can configure th@ANe®o rcter ddlr
described in the following chapter.
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Not e:

I f you just want to run NTCAN based ap|]
I f you intend to develop NTCAN based a
install the CAN SDK &2swhliesltrc bdetdai ms cih
tool s t he required header files, l i br
environment .

2.9.5.2 Driver Configuration

For the configurationCaAaN Cbetsdolnvseraltl lreed proageertanr
driver. It can be started by double clicking the

CAH

AN Conkral

The picture below i s an ex aenspdAeN froord ual ¢cS A ARAMN,r a€ A N
PCl / 33X CICAZNO O &#rCALAAN Comtnl ¢yl shess@ANhmodul es whi ¢
installed on the system. I f you have installed on
be visible.

Not e:

For CAN modules attached to | ocal buse

you just need to configure the base ne

base address and the interrupt used by

The pictures below show the configuration options

CAN Control Panel o 21| CAN Control Panel i 21 x|

15/331 | peiv331 | Poi/200| canspec | about | I54/331 | PCI/331 | PCI/200 CAN/PCE | About |

rInterface - | Base Net Interface - Base Net

252: €6
1/0 Base Interupt {{: ‘ ; H LPT Port Interrupt
| [ R I [ =l C | e -] o ~|
Info Info
Driver Version: 1,6,4,0 T Driver Yersion: 1,6.4.0

0K I Cancel Aoply 0K I Cancel Bpply

With the radilotluwmtfreae yioru tdred i ne t he device instan
has to be applied if you want to use more than on

Definlke/ ©OhBasle ess lamtde rteluept according to your hardv
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Wi tBlase aNeébtase network number is assigned to the C/
number used b-pAPIL hel NTEANMOdul e has more than one ¢
the | ogical net wor k number speci fi edupi nfrBoars et hNeerte,.

Attenti on!
The user has to make sure that the base
as otherwise the device driver wild| f ai

The picture below shows the configuration options
bus. Only the Base Net has to be configured for t

1584331 PCI/331 | Pris200 | canspee | About |

i Interface - 1 Base Net

12 ¢ |

Info
Driver Yersion: 1,6,5,0

0K I Cancel | Aoply |

Complete the confi @Qbrwtttiom. pressing the

After the configuration you can proceed.Ht.8Brting
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295.2.1 Conflict8owi dhi veRGC)( CAN
The @A module is attached to the parallel port

standard Windows NT 4.0 system the port is in use
CAN driver, the Windows INdfdreverahbisngotFbe EARNPP:T
have to proceed as foll ows:

1. Sel Sgstem Camet oRetdteirngs

2. Here you have to ®dewlb.lcelsicd ifckl Itdvei ngomi ndow wi | |

Devices
Device Status Startup
MuwLink MetBIOS Started Automatic = | Close |
MLkl SF=ASE=I Protocol Started b il

Qligcsi Digabled Sifart |
Farallel Started Autormatic

Parport Started bl anual Stop |
Fardm Started Autormatic
PCIDump System I

Peomcia Dizabled Hyw! Profiles. . |
PP 154 Enabler Driver System
psidizp Disabled =] Help |

3.l n this window you now haveatrptochangepedebyptpt e
St obputt ohhe system now reparddsiBidhrav/tamehal dovist ®@p p

4. Toprevent having to repeat this procaecaubatptwvbonh
and change t hMamufemnrt tthepd¢ Hraer eg PdheepaomwBasr V.d m
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2.9.5.3 Driver Start

Tostart the dri wetstartxxxh e c(oomnmahndx xxx as driver seryv
typed in a console windows.

The table below shows the ses@®@AN emmndureess f or t he s

CAN Modul Commands f or St ar
CAN SA/ 200

CANC104/ 2 net start c200i
(SJA1000 v

CAN SA/ 331
CANC104/ 3
CANCI /200
CANCI/ 266
CPGCAN/ 200
PMGAN/ 266
CANCI /331
CPGCAN/ 331 net start c331
PMG AN/ 331
CANCI /360
CPGCAN/ 360

net start c331i

net start c200

net start c360

CANCC net start cpcc
| f the driver starts without errors, t hgstsemr t
Control / Set ffir iMpsn/ ubsehwit cemsat $ ¢ t hat the driver i s st
each sysduemalmdotan al so be used by users without
I f a problem occurs starting the dryisvteerm Bvheen te rlLroog
of Windows NT 4. 0.
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2.9.5.4 Driver Uninstall

The driver can be uninstalled in three steps:
Attenti on!
Stopping the drivernanal t haei oomphertenidy
rights on the Windows NT computer!
1. Terminate all applications using the CAN modul
2. The driver has to be stopped in dialogue contr
(with xxxx as driver service name) in the comn
‘ CAN Modu Commands for Stopp
CAN SA/ 200
CANC104/ 2( netstochOOi
(SJA1000 v
CAN SA/ 331 .
net stop c¢331i
CANPC104/ 3¢
CANCI /200
CANPCI /266
net stop c200
CPGTCAN/ 200
PMGCAN/ 266
CANCI /331
CPGTCAN/ 331 net stop ¢331
PMGCAN/ 331
CANPCI /360
net stop ¢360
CPGTCAN/ 360
CANCC net stop cpcc
3. Sel ect entry for t he cOAN r @iii npeadn ealll nobagdudele r efowol vdee
program pamdpeprtedadsd/ircemowne order to delete all |
of the driver.
2.9.6 Windows 9x/ME
The Windows 9x/ ME device drivers support a maxi mui
within one system. The number of different CAN mo
Not e:
As Windows 95 does not c o meUSnB/tMi nU S Bmos
supported for this platform !
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2.9.6.1 Installation of PnP CAN modules

This chapter describes the steps to install CAN m
l.Ilnstall the board according to the hardware in
2. After bootup Windows 9x/ ME detects the board

found the driver (e.g. if it is the first inst
or -ROM) with the driver.

3. At the end of ng thealylpatfithcmrwree t 0 s hut down the <co
active applications before you shut down t h
automatically started and in th&€AlleCoao®momahaeag
exists, which can be wsd@dMmardds.pl ay and edit

4, Now you can proceed with instal2.ihg the SDK

Not es:
CANCI /360 modul es which were manufact
maxi mum memory upgrade of 128 Mbyte to

have got |l ess capacity. These boards mi
act arilmi.l For these boards the actual m
via the Device Manager. More about t he

6Changing the Resources SettpagleOvia t

CANCI /-160ul es which were manufactured
problem anymor e.

2.9.6.2 Installation of non-PnP CAN modules

as

n st

This chapter describes the atod@Bm$ atpaa bil res tlaolclal CANI s
Parall el Port, é). Afhsenlymasicame pgfowcle edr ivd @rh i
described 2i.ivy chapter
Not es:
For the install d404o0CANf mo8Al @asdyBA hay
base address with the help of the Wi
configure this |1 /O base address on th
manual for detail s)
Not es:
Starting with driver revision 1.-Ri.t0 iyad
(CAN 2. 0A) and a dr i vebri twhiidcehn tailfsioe rssu pf
instal CANISA 2000 @ANP C104/Mmd@@W] es. The | at
sl ower than the CAN 2. 0A version, even
btitdenti fiers, because more |1 /O request
Prerequisite for the CAN 2.0B mode i s
controller Philips 82C200 (delivered u
instead.
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29.6.2.1 |l nstallation of the Device Drivers

1. Cal |
The Wi OKdwWwEE dr i verl SAf btolae dEANs installed by 1
Wi zar d. It is started in the System Control Pa

After t hat t he wi ndow of the hardware wi

Add New Hardware Wizard

Thiz wizard will help pou quickly install a new piece of
hardware.

Ta beain instaling yaur new hardware, click Nest.

& Eark Eancell
2. The foll owaslgs wefnlawdware is to be searched fo
to the systaagp!| @yomupsbta gs el lefc tisdssel ected, the ¢
search for the board for a relatively long ti:1
boar d

Add New Hardware Wizard

Ifwour hardware is already installed, you should hawe
Windows detect it

When Windows detacts new hardware, it automatically
determines the current settings for the dewvice and installs the

correct driver.

Do youwant ¥Windows to search for your new hardware?

< Back I Mext > I Cancel |

3. Then the window for the selection of the type

PagedPR26 I nstall alli PocGuNde: C4.29 NTCA
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Add New Hardware wizard

Select the type of hardware you warnt bo install,

Hardware types:

@ Modem ;I

iﬁ Mousze
k> Multi-function adapters
EE Metwork, adapters

[ PCMLIA socket
& Ports [COM & LPT)

l{,ﬁ Friviter

@% SCSI controllers
& Sound, video and game controllers ;I

< Back I Memut » I Cancel |

HerCet her dheavsi cteos be selNMNaexitad andbehehicked. (Or
es@AN driver had been GAMNtlantieerdi/adctcehppealkectt on

before or during the installation).

I f you haven't already done so, you s hPQ@M)d, now

contained in the product package, into your dr
4. I n the window which otpyemes sadltdaatviechdn fihilktrNobexa r e

have to be clicked.

Add Mew Hardware Wizard I

) Click the manufacturer and model of your hardware, [F pour hardware 12 not
listed, or if pou hawve an inztallation dizk, click Hawe Digk.

If wour hardware iz still not listed, click Back, and then select a different
hardware type. Ta zee all hardware choices, click Unknown Hardware.

M anufacturers: M odels:

[detected net drivers)
[Standard dizplay typez]
[Standard floppy disk contn
[Standard hard digk drivers’

[Standard keyboards) -
[Ch A ard bi ndarn T..nail_l
3

Existing Mdis2 Driver
Ewizting QDI Driver

< Back Memut » Cancel
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5.

6.

8.

The

Now

»w
> 5
o ™
3

(Onl
chec
boar

f

ol l owing window Faipnpdear s. ClI

x|
-
Abbrechen |

Legen Sie die Installationsdiskette des
Herstellers in daz unten auzgewahlte
Laufwerk ein, und klicken Sie auf "0OE".

Herstellerdateien kopigren wamn:

Iﬁ j Durchzuchen... |

s el e ccanest.infe d&nd e®©IKi c k

o -

y
ks

d

Offnen BE
Drateiname: Ordner:
Icanesd.inf ah

Abbrechen
- o5 ah ;l —l
(3 olaf Metzwerk... |
Laufwerke:
= g -

) Click. the manufacturer and model of wour hardware, [F vour hardware is not
lizted, or if you have an installation dizk, click Have Digk.

I wour hardware is still not listed, click Back, and then select a different
hardwsare bype. To zee all hardware choices, click Unknown Hardware,

ntrofier
PCI/331 CAM Contraller

Hawe Digk.... |

< Back I Memwt » I Cancel |

FloSSA hMoNar d s, ot herwi se cont

the system resource
and offers a possibl

ck the btton

'l owing windaew,£AWh ideh veeirspl ahyass alol open
the | SA/ 331 driver). SelNext the driver o
Add New Hardware Wicard |

i nue with sterp

S , compares tHhé&m to
e confwigdoati on for
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Add New Hardware Wizard
_\> Windows can ingtall pour hardware, uzing the following settings.

WARMIMNG: Your hardware may not be zet to use the resources listed. |f you
need to, pou can adjust these settings by using the Device Manager in the
Spztem control panel before restarting your computer. To change your
hardware settings, see the documentation that came with vour hardware,

To cantinue inztalling the software needed by vour hardware, click, Mext,

Resource type | Setting | Prirt.. |

Input/Output Range 01ES - OMEF
Interupt Bequest 05

¢ Back I Mexst > I Cancel |

Thenput/Qangatproposed by the system control- does
I/ O range which is set on board by means of jumpe
Attention!
Therefore it is absolutely necessar
position biSAtbheacCAbddrebses kp@ce sel g
and change the jumpers/ coding switch
C1l iNcekx t
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I f the system does not propose settings:

I f the system says that it doesSA dtoahralv,e tahrey irn
has toonbpel enteevce,r t hel ess. In this case the reso
di stributed again manually by means of the dev
9. The successful install ation of the software dr

Add Mew Hardware Wizard I

Wiindowz hag finighed installing the software neceszan to
support pour e hardware,

< Eack I Finizh I Cancel

10l n order to complhet @ lytohue ihsaovfet waor es h u't down y ol
terminating al/l applications which are stildl o]

System Settings Change ]

To finish installing your hardware, you must shut dovn wour computer, tum it off. and
inztall the card for your hardware now.

Do pou want to shut down vour computer now?

] m |

Then switch off inmlksé a¢ dmpihtcevhaamddvacei bed i n
manual! Compare the default setting to the

t h
s e
jumpers (or coding switches, depending on

boar

11.Swi t ch o t h com e

n e omputer again after the instal
automatically | oaded by Windows 95. The devic
CAN Contundketewbs@ANabbards can be shown and co
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2.9.6.2.2 Starting the Device Drivers

| SSBus Har dwar e

Switch on t he computer again after installation
automatically | oaded and started by Wi ndows 9x/ ME
deviceCAN aGaen,t rond emr enwshdi AcNh baclalr ds can be shown and

CANCC

Switch on t he computer again after install ati on
automatically | oadednogt aMi tneld.wsl ® xt/ M&E deiti ce mana
devi ceCAN aGaesnexrxbbter undeg@AWhbohrdbkl can be shown

For stadtitnhge}t be mpeastad has to be entered explicitl
Thi s i s necessary to be able to share the paral
successfully starting the driver, it has an excl

stoppgai n by cprtesiops. of

Anot her reason for executing an explicit start <co
its own resources within Windows 9x/ ME, but that
ThereforemamResioudgmeese the foll owing chapter) exist
manager. | rStsamairst piaccoanl | el interface to be used (L
bel ow port instead and the dri ver9x/uNB madn fciad U rya tui
a d dsrse, interrupt) for this interface.

Eigenschaften fur CAM/PCC CAN Controller HE

Allgemein  Status ITreibell

-
= CaMAPCL CaN Controller

Firrnveare Revision: 6.2.00

Driver Revision: 1.0.00

— Boot Status

Device successfully initialized - LPT Part in ECF PS/2 emulation mode

— Phwsical Met Mapping Faort LPT-Mode
Physical 1 ILPT'] vl & Ayt Detect
- F Bidir.
s T3 pi
ak I.-’-‘«bbrechen
Attention!
For the operafPC&nuatlert h&vi BANws 9 xrmhMdbtet N
to operating mode Force ECP in the pr
support this setting, the bidirectional
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2.9.6.2.3 Changing the Resource Settings
Overview
Attenti on!
Changing the default settings by the d
conflicts so that one or more devices
device manager and the registry editor
are familiar with the parameter configu
effects.
The dAM boards have fixed resource settings whic
assistant during the Windows setup or which can b
I't might occur that Wi ndows 9xl/ 8k boarud,abl ecdwseo
conflict with other devices. Should this be the <c
Tochange the device PDetvtiicerg Veeahmgdaelrli y8,i atalSeewertdd enrg s
System Controadan Pamelised. By using the device mana
are |ikely to occur when editing the registry ent
I f you want to solve the device conflicts manual |
foll owing strategies, for instance:
T I'f the confl i ctainddg adye vdiecvei cies, a eplcuug vate it to
T I'f the conflicting device is a conventional de
system and unloading the drivers.
f Distribute the resources which are used by oth
for the conflict device.
T Change the jumpers (or coding switchess Sdepen
board to adjust the board to the new settings.
Page®R26 I nstall alli PocGuNde: C4.29 NTCA
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Acti vat. t

ng

he Device Manager

1. Click Dewinc e fMam aJetrt i 8ygyst emdEondr o ctMyPoankpeult e r

with right moBsepbiufdmmtamercu iacnkd t hRew idMhea @ et he
System Properties m
| Hardware Profiles | Performance I
& Wiew devices by type  Wiew devices by connection
nputer
8 CAMN Interface
% 154/331 CAN Contraller
&% 124/331 CAN Controller
[l &2 COROM
[#-E& Disk drives
[]-@ Display adapters
[+-5=y Floppy disk controllers
[+- 5=y Hard disk contrallers
[]-@ Keyhoard
(- 1= tanitor
-5 Mouse
B-EB Metwark adapters
- ¥ Ports (COM & LPT)
[]-Q Systam devices
Properties | Retresh | Remowve | Frint... |
Ok | Cancel |
2. Doubl e clicking the desired device type in th
of this type in the computer.
3. Select the device to be configured by doubl e
Propeircoms
NTCAN I nstall alli PocGuNde: C4.29 Pag®ed P2
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Changing

t he

Resource Settings

by

Means of t h

a
ger by dou
i s

1. Sel ect t he QPN iCoen icnoakslser devi ce mana

branches and shows all devices of th type av
2. Doubl e <cl i ckoipnegn $as dpervoipceer t y wi ndow. Click the
device properties.

Th&€onflictingshDewsi cteheLissettti ngs of ot her devi ¢
current sett-i 84 mWMdandhe CAN

3. Sel ecs$ et thwenigc, h

i f he

rangaddr ess

The dial dgpet hOxtphows anlge
i's *marskegdilby eant aatetihsls (nte

i nter
anot h

After
resou

rupt
er d

clCh&krngegg #ehteni ag
ng cannot bneu sgsdhlaemgedot her thetst ic

rce

whi ch
evice.

setti

system accepts

can

error

is to be changed,
typeCl iGCHanges tiichgieep the changed
opd@wmnomat i ch assethteienngsdeacti vat
space) settings

be ¢

f ri enssa warnccee

| ueansa.d eChan
ApuTh-©Oult pu
h

anged ind

or
vV a
d

various settings wl

message might app

one of the chosen

settings.

4. Sel ect settings which are not conflicting othe
Not e:
Remember t hraatngteheselt/td ng by jumper (
on the board type) has to comply wit

5 Finish Wi ndows 9x/ ME, then change the hardwar

configured

again and restart

Wi ndows 9x/ ME.
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Changing the Logical Net wor k Number

1. Double click CAd f€ewioet bkeassvice manager. The
all devices of this type available in your <con

2. Double clicking a device ope@Ssatacdsnpiopéhiey pw
wi ndow.

3. Il Physical NeogMepapi ngt work numbers can be assi
of the CAN board. By means of the networ k numlt
the software. When starting the driver for the
O aseigned to boards supporteesi@ANt headdi wér va
types (eP./ 3GAN dnSAA/ GRBRN) are wused in a comput
numbers cannot be avoided and therefore must b

4. A change in | ogical net work numbers remains in

1SA/331 CAN Controller Properties [ 7] x|
General Status |Dr\ver I Resourcesl

CAH

Efm 1547331 CAN Confroller
Firmware Revision: 0
Driver Bevision: 0

—Boot Status

Dieses Gerdtist betriebshereit.

—Physical Net Mapping

Physical 1 2 3 4

Logical :I I5 :I I :I I :’

oK I Cancel
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3 Unix® Operating Systems

This chapter covers the necessary steps &€8GANst al
interfaces avExipleahalte nfgors ylsNleXns .

3.1 Linux ®
Not e:
For current i nformation on the install a
install at iFomr dihree cth@amy.es i ntroduced wi
checkr etlheease notes

Depending on the CAN hardware NTCAN support i's e
provi deesdd sheye cB®apt®d®»r by the standard framework fo
(alGmacke) CANget her with a wr 8ppeB TlhiebEamher CAdNe i anh &
requires a user mode driver which insta3.llatd on an

Linux sGANorsBSoc¢kh&e&phCAN aOpe&urodei vers an
stack which extends the BSD socket API

PF CANSince version 2.6.25 this framew
ker nel and can be includedOMKFI GampN Il i ng

An introduction and overview about the
presentation during the Internationallh
CAN networking subsysd.em of the Linux Kk

Ref eTatlo&whi ch esd CAN interfaces come w

The picture below gives anxdiD@ANvarwhiatb@wtt urues i agmgpg
the Socket CAN architecture together with the NTCA

esd NTCAN | LinuxCAN / SocketCAN |

OR _
NTCAN NTCAN LinuxCAN
Applications Applications Applications
f
User
Space A
clla ! N
Vj,{ﬂ
Y
Kernel LinuxCAN
Space CAN Device Driver
CAN
Hardware

Fi gurNati ve NTCAN Architecture vs.
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Uni xXE Operat.

Using the Socket CAN NTCAN wrapper r eqguwi
CAN interface is working.
As this driver is maintained by the Lin
support mechanisms | ike mailing |ists,
problems for the Socket CAN part.
Problems with the NTCAN driver or thes
support.
The CAN driveesdpeovindeadley for the standard
time extensions -{amar pr eeoamt PREBMPTCRIa Bl | &klea RTAI ,
etc. are not officially supported.

Xeno masi

atrmeal devel opment

©

framework coo

order to provide @agpesyt aci-vVvidpea do or Emd pta ¢
applications.
Part of the fr-8mekCeAtNk einsy itrlbpen nReRTnt whi ¢ h 1
for CAN commumreisdaaiNi amtwirfltace€ANTf I nther fC
Pl ease refer to the project's homepage
'l There is no NTCAN API and install a
Pl ease eothormacopti ons to support furt
NTCAN I nstall alli PocGuNde: C4.29 Pagl08R2
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ting Systems

3.1.1 CAN Board Support Overview
Device dreassEAN i ot

architectur
Socket CAN a

es. The

erfaces ar e

-Bva) | amld® ixte)dr t(H6B @ e
CAN int eersfddTc@AN adrei vseurp poorr t leyd
nd in some cases eve
CAN i nter fiasc e ufpgpmirltyyed by whi ch

n by both
driver

Driver Ar

c hi

CAN Fami

esd NTQ Sock

et C

c2001

C331I

c200

a

C331

C360

C400

C402

C405

USB'1

QoYY YYD
1

USB?

1
o]

US B"3

u400

Et her CAI

AMCA4

a -

Tabl®8Socket CAN suppo

rt for

L

architecHt
architectur

esd interfa

Attent

Alf a CAN

i on!

interface is supp
NTCAN dr imnwemak®usure t hat
/| Socket CAN driver

orted

the device 1is
ass@ANed wi ser swialrt i I

b

y

Lies

‘Support ends with kernel version 2.6.24 for 1|l egal
"No suppor-USBoAIl RAN

ASuppiostintegrated i kebkinheluxbvi6éesnelh since
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I n addition to ddel CANprnontieddsacleisnux BSPs for sev
omboard CAN interfaces. These boards are support e
of the BSP. The table below gives an overview abo
the included CAN driver version.

Board LinuyCAN Driver

PMEGCPU/ 4DB)/ 440
CPGCPU/ 750
CPG405/ ERPE |
EPP-€0-6C
CANBXPUS52x x
CPGCPU/ 5201

.2 3. X
6

v v/ v v | V]|v
nln
w wlw w|Nlw

N NN DN
W W w w|w
X X | X X [ X
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3.1.2 NTCAN Driver

Not e:
On most Linux installations the driver

Pl ease r eadREADME icluer rtehnatt comes with the

Pl ease note the drivers delivdmed earsi @l
Linux kernel development makes it al mos
on CD, which work with all/l Linux versi
checloiumg website for thkeoclatemvebit naxryd
they occur, we advi se iymwut alodiviiggét fthom

The | atest dri vieawnlracadb/tetsp cmm/ vovew. e s d.

ore Ju

Pl ease not e: Drivers released bef
t he more

Newer drivers are released in
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3.1.2.1 Files of the Linux Package
The software drivers f orRAM nourx daerlei vdeirsetdmiaabsl t aerdchha r

following files are contained:
Fil e Description
README current notes and information
Makefile driver compilation rules
config.mk configuration file for the compile
It may be necessary to edit this f
current syst EBRNBA P ATSeaeylbld2
libntcan.a stati-APCANi brary (|l dicayed in direct
libntcan.so dynami eAPQAN i brary (l dicaxed in direc
ntcan.h header of -AREke/ NTEAXNry (Il olibatyed i n di
This is the only header that has to
use any defines | ocated in any of
applications working with future ve
cantest.c source code ofappheceaetxiaompl écant est 6
Jexample ) ( Dé e
cantest binary ofprexgamm &cantestd (.biwmc)at ed
XXXX.0 souraxred objkes (locatelbrci)n subdirect
XXXX.C This driver is releasedobgseta)scdmbi-g
XXxx.h fil*esanth). Thesdwaypr ovi-drei vae rCAWoO r Kk i
di fferekndr nedlnsuux The source files ar e
Licence)! You are not allowed to mo
intellectual property of esd electr
Attention!
Do not try to usestamnytdefeisndg
files i n your own sour cvwecsr. k
applications in the future.
updcrd This tool is only delivered with C/4
processor -PCd./g3.31GAN It is Ilbmcated i
This tool can be used to switch t2hed
firmware (used f owesrsagesthiwitd eho fLILICIA&T
2. 6B r mware (used for a d dmet si soangad s Hve
identifier).
Synt ax:updcrd -txnet
Par ametcalr :CAN modul e pci3®d,, use33g ( see t 3a
pade)9
X: 6abd, i f CAN 2. 0A firmware
6bdé, i f CAN 2.0B firmware
net: Net number of t he CAN [
(o0, &) 2,
Not e:
I n driver archinwes floe p&86h6#or | ibrardi
f or-bB#b3Z andhbin32 ) and on-bietlihcg r a 6 d/bin64 ) .
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Operating System
User Space

Application Program

NTCAN-API >

NTCAN Library

4

® A

Y v ¥
<> OS-Layer <>
Shipped as Source
Legend: CAN Nucleus
- API (changing with kernel versions)
< > OS-dependent
- API + ABI (constant over several kernel versions)
0 - OS-independent
) Board Layer
— API + ABI (constant over several kernel versions)
- OS-dependent CAN Driver

API = Application Program Interface
ABI = Application Binary Interface

Fi gW®rlei nux driver architec-
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3.1.2.2 CAN-Module -ID and Default Parameters of the Driver

inter

Moid u | Def aul t* Val u
odul e
CAN Modul crd st AddreIntert
io irg
AMGCANA4 amc4 54 - -
CAN SA/ 200
CANC104/ 200 isa200 53 Ox1E8 7
(SJA1000 wver
CAN SA/ 331 ;
CANC104/ 331 isa331 52 Ox1EO 5
CANCI 104/ 20
CANCI /] 200
CANCl e/ 200 : * ) )
CPGTAN/ 200 pci200 >4
CANCI / 266
PMEGCAN/ 266
CANCI /331
CPCCAN/ 331 pci331 50 - -
PMEGCAN/ 331
CANCI /360 -
CPGTAN/ 360 pcise0 °1
CANCI /400
CANCl e/ 400 ) _
CPGTAN/ 400 esdaccbm >5
PMG@ AN/ 400
CANCI /405 pci405 53 - -
CPCG405 (Il oca cpci405 53 - -
CPGCPU/ 7 50_ cpCi750 53 ) )
(local drive
CANJSB/ Mi ni usb331 50 - -
"The default values can beinsmode(rswerei tftoelnl obwi ntgh ec hcaopm nearn)d.
"Before installingpd20@ MNTe&LANe dahi ek, ftohat t he CAN
Socket CAN driver.
NTCAN I nstall alli PocGuNde: C4.29 Pagle0dR2
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3.1.2.3 Installation

Not e:
It nesessarynstall the kernel sources a
runni ngb&keonetal | i dgitvlee ! CAN

Unpacking the Archi ve

Unpacking the TGZ archi aé tleurloyr 2d0rtiBv)er s r el ea

tar -xzfesdcan -crd -o0s-arch -ver -ext .tgz

crd = cafid (pei20f .ocpcid05 , seei habh3eplt)ed. 2

0s = hootp er astyisntge mlinixe2.4x. :)

acch = hossatr chit ec 86 0 &86(6d) g. :

ver = driver ve3®B2ipn (e.gqg.

ext = extension (applicabl e gtcd) certain c
You'll end wup with a directory named as the

Unpacking the ZI P archipreidqufii gr dvdnidyer s rel ea

unzip esdcan - crd - os- arch - ver - ext .zip

cd = cafidl (pei20g .o:rcpcid05 , seechapd.er) 2. 2

0s = hostper astyisntge mlinixe2 4 x :)

acch = hostr chit ec 86 10 &86(64) g . :

ver = driver ve3®i on (e.g.

ext = extension (applicabl e gtcd) certain
Not e:
You wi l |l be prompted for a passw
accompan)READYE FIRSTedel i ver ed-C®On otr h
mai | ) .

Resul t i esdcanf-icrtl €os-arch - ver - ext .tar

PaglloR 26 I nstall alli PocGuNde: C4.29 NTCA



Uni xE Operati

Untar the Driver Directory

tar -xvfesdcan -crd -os-arch -ver - ext .tar

crd = ca¥#idle.pgi200 orpcid05 , see t ab3l.el.czhazpt

0s = ho=tper astyisntge mliniixe2 4x :)

acch = hostrchitec 8 0 &86(64) g . :

ver = driver vel3®i on (e.g.

ext = extension (applicabl e gétcd) certain

You will end up with a directory named as t
Unzip and Untar in a Single Step

Al terntahévehyipping and untaring of the dri v,
single step with:

unzip -pesdcan -crd - os-arch - ver -ext .zip | tar - XV

The unpacked files will be stored in a direcHt
file.

NTCAN I nstall alli PocGuNde: C4.29 Pagllap?2



Uni xXE Operating Systems

Compiling the Driver

cd ./esdcan -crd - os- arch - ver - ext

I'n somegdu need to edit a conf i gucoafig.mko ny ofui | e
need t o setKERMECPAVTKHOT abCEIl V. Normally the def au
| f your Linux configuration differs frdm: sta

KERNELPATH= <your - path -to - the - kernel - source>

Not e:
For Linux kernel > 2.6.0:
On some systems you might need to bg¢

Compilation of the driver is simply started by

make

For some cards t heCOMPIEINGFORaxxni Mbpeséi kan be igr
will be removed in future versions.
No w, you have a file called as desnordiuded imelto
same directory:
esdcan - crd - os- arch - kver
Dynamical ly Ifoialdea bwiet hd:r i ver
crd = cafidle.pgi200 orpcid05 , see t ab3dl.el.czhapter
0s = host operatinliguxs.y.s.t)em (e. g.
arcch = host archi x8fture (e. g.:

kver tar-getsion inf@aw8axi on (e. g.:
0

For Linux the kernel ver si n i s code:q
speci fic!
Exampl e:

For a-PCAN331-Bfwirnux2 on x8699%vinp hke&r del21t he dr
version 3.6.1 is called as following:

esdcan - pci331 -linux -x86-3.6.1 -24.21 -99-smp

Not e:
For Linux kernel > 2.6.0:
The dri ver eddé¢ah ecrdkos amall liesd gener at ed

S’C-subdirectory.

Examp(fear Linux kernel > 2.6.0)
For the above -MMENht3dhetdh&€AdNri ver file is calle
esdcan - pci331.ko (the fil e .drcs sludada treed tiomr y)

PagllaR26 I nstall alli PocGuNde: C4.29 NTCA



Uni xXE Operat.

1. Fil
It

/lib/modules/

e Locati

ons

is recommended (though not necessary) to
directory:

kernelversion /

The v akernaverbian has to be replaced by the accor
The string (on kernels 2. 4osstitnghionl dhéedeigue
above)) is returned, i f the following command
uname -r
The dynami c s hliontcandso | i sbhr caur lyd be pl aced i n 1
{usr/local/lib/ or an equivalent pat h, LDWBRARY PATH cont
environment variable.

Not e:

On Bb#a4t systems, t her intcamse t.woO nvudd32sni

and odlie64i n The f i r st/usrioealibngsonnmost

di stributions. The | ater shiutl dl ibler &

lusr/local/lib64
The static ver $bnteana o fc atnh eb el ikberpar ywher eversdyou
we prefer to keep it with the sources of a pro

it

wi t h -t ihdusrdoballib/e d

Not e:

esdi scourages the use of statically

make use of the dynamically I|inked

easier backtracking of involved ver:

I nstall ation Note:

The shared I|Iibrary should belong to

access p e rupiwxsgsrk, oamxs :

After installationsef ®sheuldbcaty, {
Idconfig - n /usr/local/lib (i f installed to

After war ds tihntcansoM s -a> librntcankso.v.mv.r

For your own convenience it is advi-g
directory:

| ibntcan.so -- > libntcan.so.v
The sltiabkriary, f{u$r/odalfiid¥t al |l edhbol d al so
user/ group root, but it does not ne;q
flag. Leading to the f ol Uu=ovwgFmogr fil e

NTCAN

|l nst
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2. Load the Driver File (as Superuser)
Synt ax:
insmod ./esdcan - crd - 0s- arch - kver [major=m]
with the following onpt inamedlaup dr anag toer :
The naming of the kernel modul e is equivalent
on pag@exception on kernels > 2.6.x).
Not e:
With the mB@ul é0R8ANhi s call returns
3. Make the 6inodesd (as Superuser)

Note for Systems with
On 2.4.x systems thi
systems the inodes mi
system, please do the
| nst eday roaft her ¢ h/lb/ndgvleviGemt o di r ect ¢

Ker nel 2. 6.
s step has

ght

foll owing:

vani sh

create the inodes there. I n this
on every reboot.
cd /dev
mknod -- mode=atrwcan0c xx O
mknod -- mode=a+rwcanlc xx 1 ==>as many as physical
by the modul es

wi t h
XX = ma

ee tabl e

jor number of tpaglddn9 ver (s
Not e:

For your own convenience as
complete) there-fiéeajpoubasiepn
wheX¥Xis a subdirectory dep
you of this step The scri
number . It wi |l handl e t hi

e
pt al so h3:
S

soon as
i XKXinodes c,
ndi ng on

step fof
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6. Checking the Installation
Whet her the installation has been successf ul 0
Ivar/log/messages

or by dnedgl i ng

Here is an example for a sukClkk40mblly | oaded

kernel: esd CAN driver: pci405

kernel: esd CAN driver: baudrate not set

kernel: esd CAN driver: mode=0x00000000, major=53, 4 nodes on 1 cards
kernel: esd CAN driver: version 0.3.1 14:36:35 Feb 13 2003: successfully loaded

After a successful installation, the CAANPIbus c
The application has t oibntcanal i(nsktead libntdansolhe | i br
(shared) .
Not e:
esgtrongly recommends usage of dynar
objects)!
I f the example application cantest is called
di spl ayed.
7. Unl oad the Driver File (as Superuser)
Kernel 2. 4. x:

rmmod esdcan - crd - os- arch - kver

Ker nel 2. 6. X:

rmmod esdcan - crd.ko
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3.1.3 Linux CAN Driver (aka SocketCAN)

3.1.3.1 Integration

The NTCAN | ibrary plugin capabiliteg@Abd usedrfacps
are supported natively with the CAN driver implem
referr eloctkbetaCsANM e plugin approach provides suppor
NTCAN API ( s3e. el .fcihradplt iemi t ati ons and differences) s

run in parall el with Socket CAN bamebe appédchhi pat
ot hes€ AN interfaces whi ces 8&T @AN udprRievf eergsl.lt lm@vh h c h
esd CAN interfaces come with a native Socket CAN s

The following additional requirements have to be

1. Since version 2.6.25 the CAN support is part o
compi | eCONF@iCANM Support for previous kernel vers
no |l onger updat &dcWwe bpGsoNteec to.f t he

2. "i-pdol supporting can
The install script tries to detected/ build thi
iproute2 di rect or yREADMEE bheekt o build it manually.
| hakei s successfplipp tdrodlidebe built. Copy it to
{usr/local/bin then. All uUpslhgres mifghtusteed that path
/usr/local/bin/ip i nstead musbtpusyped)

3.1.3.2 Installation

1. Make sure Somowkatl&@dbil ed, sdevi ce dri ver i s | oaded,
Is /sys/class/net/ . When t her @nOiesv earny tehnitrrgy shoul d be f
try to install this NTCAN plugin before it exi

2. Extract the archive, e.g. by
tar xvfz ntcanSckPlugin32 -2.0.7 -ntcan -3.3.6.tgz

3. Change into the newly created directory and ru

sudo ./install.sh
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3.1.3.3 Configuration

The configurati on/eti/esd d-@lagm wi t h t he file

By default 3 nets are cecan®i gucedfi ocedt EHNNIEANC
configured as NTCAN net 61 and so on.

To change the | ogical net numbers just edit the <c
A libntcanSckPlugin.0.Net=60
A libntcanSckPlugin.1.Net=61
A libntcanSckPlugin.2.Net=62

Ot her settings in that file:
A\[erbosity l evel (Text output in the consol e):
U libntcanSckPlugin.verbose=0 Prints nothing
U libntcanSckPlugin.verbose=1 Only errors
U libntcanSckPlugin.verbose=2 Errors and warnings
U libntcanSckPlugin.verbose=3 Errors, warnings and I nfos

A Automatically -@AMpdeétntgi Bpxket
U libntcanSckPlugin.noscc=1 To disable that

Use dadretaepsptl i cati on/ Waschi bedary i s extoadestt ¢d t o t
verify the correct installation. Run it without p
CAN net s.

NTCAN I nstall alli PocGuNde: C4.29 Paglld®R?2
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3.1.3.4 Restrictions

Due to the different driver architecture the Sock
NTCAN API because this feature is either not supp
way that it can not be eakiamemapp€Eldi  eclgaptcomunt
incompl et e) l'ist of differences between the Sock
NTCAN API i s/ddscribed in

A Lost coOMSGEMSG Tt ructs is not used (always zero
Us e sys/dass/net/can0/statistics for information about | o0

A Events: NTCAN_EV_CAN_ERROR is the only event s
byte eoxmeci(s the only supported byte.

A Only these | /0O controls arcandpgpdrted (See NTC
U NTCAN_| OCTL_GET_BAUDRATE
U NTCAN_| OCTL_SET_BAUDRATE
U NTCAN_ | OCTL_FLUSH_RX_FI FO
U NTCAN_ | OCTL_SET_20B_HND_FILTER
U NTCAN_| OCTL_GET_TI MESTAMP
U NTCAN_| OCTL_GET_TI MESTAMP_FREQ
U NTCAN_ | OCTL_GET_RX_TI MEOUT
U NTCAN_| OCTL_GET_TX_TI MEOUT
U NTCAN_ | OCTL_SET_TX_TI MEOUT
U NTCAN_ | OCTL_SET_RX_TI MEOUT (Whil ecBXWF) MEQUYT

A Bu®©FF handling

Current CAN's default iIis to stay off bus then.
To avoid t hiCAN ¢t aSiaokmatt i cally restart t he de
done wi t h t he ip command:
e. g.:

ip link set canO type can restart - ms 1000

(Manual r e st aprlink sep cart sypelcdn eestérty )

This is also done aul3.oméddrzahfps 8beuthaptwet o

A canStatus()

Resulting CAN_I F_STATUS struct members:

U har dwaanrfld r maar descri bed or O when they coul d
Udriiverthe wrapper plugin version number.

U dlils set by NTCAN library.

U boar dsitsatounse ©& n e sdueaftiennetiink.i n ( oOxffffffff [ A
could not be determined)

U boarids diSocket CAN" .

Ufeatus eNTCAN_FEATURE_BASI C_20B | NTCAN_FEATULI
Where it i s not guaranteed that the underl yi
hardware timestamps. (Else timestamps wil/| b
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A canOpen()
The ftlxpuwe usensd xztgpautamet er s ar e -CIAQNdH asr efTX. qRlcaleets i
can be seiptwbth €heg.

ip link set canO txqueuelen 1000

The receive buffer sirxguedegpashaeae. coBut hedogs veaot
exactly that number of rinmeameasaX ulel,s owhiitc hi sc alni nbie
increased with e.g.

echo 1048576 >/proc/sys/net/core/rmem_max

These example values are also 3wrl.Ch.ehi giat amiadn
for infos about how to avoid that.

A canSetBaudrate()
OnliPyr-éef i ned biatndrsatre BiablReaereeNamkbowed] Usual |
possible as "superuser". (e.sgdo) whlesmno a(prpd )i tadri to
Socket CAN net interface if 4OFFwas down or cont
Stops t h-€ASorcé&teti nthaud darmmn NTCAN_NO BAUDRATE

A canGet Baudrate()
Returns NTCAN_NO_BAUDRATE -GwhFe norc oGt kol ¢lte ri nitse rB
is down.

A canRead()/ canReadT()
When function is waiting for a message, it is
same NTCAN handl e

A canWrite()/canWriteT()

The TX timeout is ignored. 't is blocking unti
for safely sending more messages than buffer ¢
went on the bus. (As we're ohfyewa) ting till t

Does not return NTCAN_CONTR_OFF _BUS/ NTCAN_CONT
NTCAN_SUCCESS even wheQ@FFRK!onTor oavioeird itshiBsususe t |

and stop sending when controller goes off bus.
A CAN frame data length counter > 8

Socket CAN does not all ow this,| asims wheetn t®MAG/vGNM

bet ween 9 and 15 it is treated as 8.
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Syst ems

3.1.4 EtherCAN and EtherCAN/2

I n comparison to CAN interfaces connected to a | o
kernel mode device driver the Ether CAN and Et her C,
device driver which integrat es NTHCIAN ragmdtida eCAN rlea
way as a |l ocal interface. This user mode device dr
Et her CAN hardware but for reasons of simplicity t
The Ether CAN/ 2 software package is available for
File Description
README.x.x ‘Current notes and information
cantest.c Sour ce code of-aptphed c @xiaop | e c a
subdi r .fexamger y (1she e
cantest ‘Binary of program O6cantémt)d (Il o
makefile.ethercan ‘Exampl e makefil e fcantestccompi |l i ng
installEthercanLibs Bash script for installation of
etc/esd - plugin Exampl e c o mttanEghPliginl e f or
(t o be setclesde-plugns ) /
pdf/*.pdf NTCAN API documentation (Part
documentasdpatem abstraction | a
include/ntcan.h Header of t he NTCAN API (t
/usr/local/include ) . Thi s is the only
include in the application. Pl €
any of the other header s, in or
with future version of the driv
lib/libntcan.so.x.x.x Shared l' i brary coprAPai n(hg bées
/usr/local/lib )
lib/ntcanEthPlugin.so.x.x.x Dynamically | oadable plugin for
at dsr/tpcalllib )
psys_linux/include/psys.h Psys headesr®yfsitleens , Abstraction L
psys_linux/include/ e . g ./usrotal/include )
psyslinux.h
psys_linux/lib32/ 32bit shared | ids&yytemohah at ma atg
libpsys.so.x.y.z stored at /ug/loagllib under
psys_linux/lib64/ 64dbit shared | ids@yygtemohl aati ma atg
libpsys.so.x.y.z st or ed /usr/logalllibGdt )
psys_linux/src/psysdrv.c Source ofdrtihweerpsys
psys_linux/src/psysdrv.h Psydsri ver header
psys_linux/src/Makefile KBuiMak ef il e needed for the modu
psys_linux/Makefie makefil e-dfroirveRSYYSOr kernel 2. 4.
psys_linux’README Rel ease notes and instadidiatemn
psys_linux/LICENSE License covering PSYS driver an
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3.1.4.1 Installation

Not e:
The installation is only possible with
cur rREADMEf i | e t hat comes with the softwa

1. Unpacking the Archive

I n order to unparckhitvhe fziilpeo etdha afrol | owi ng comm
tar xvfz ethercan -Ix -2.0.10 -ntcan -3.0.6 - psys-13.0 -gcc-3.3.1 -glibc -2.3.2.tgz

The unpacked files wildl be stored in a direct
file.

2. Compil e and -Droiavde rPsy s
Therefore follow the pisnysst alilnautxi/oRMEADWWE r ucti ons

3.l nstalling the Libraries and Header Files

I n order to instal/l the | ibraries and header f
supervisor rights):

JinstallEthercanLibs

Al l l'i brary f i/lselecal/idi | | be stored in

and all i ncl ude fusrloealinclude | | be stored in

4. Ad a petc/esd - plugin
See chapt€vnfBigurationo.
5. Compiling the Example Program O6cantest o
With the call
make - f makefile.ethercan
the -aedtexampl eantpst owgirlaam be compi |l ed.

er successful install-Bus oni youhe aems dlbMCRBIEANt AR
h your application). For a compl/ete NTCAN API

= >
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Syst ems

3.1.4.2 Configuration

Al user configurable stuff c¢onclete/esd n-glught . her CAN ¢

List of availlatdldsee -blegnwodpwidshi @8 < x < 4):

Keywor d Description Def aul t

PeerName|[x] host narmeldaresisP of Et her CA -

Net[x] CAN net number assigned to 50 +
PeerName|[x]

ConnTimeout[x] Time to wait wuntil connec 2500 n
established. | f ctainnOgpoeng(t) L
NTCAN_SOCK_CONN_TI MEOUT.

CmdTimeout[X] Ti meout for speci al comm 2500 nm
Et her-CAMNver.

KeepAliveTime[x] | f there is no CAN traflfi 2500 m
message to server. -alf veem
fails, the connection to t
Et her CAN client wildl try t

TCPNoDelay[x] 0: Nagle algorithm active 1

of TCP messages and ser
1: Nagle algorithm off (i
messages without any i

ExamplEt hler CAN configured as CAN net 30 and al l ot

PeerName[1]= "10.0.16.58"

Net[1]= 30

ExamplBEt h2er CAN configured as CAN net 20 and, with

outside the company networ k.

PeerName[0]= "134.66.177.1"

Net[0]= 20

KeepAliveTime[0]= 10000 # increase keep - alive timeout

ConnTimeout[0]= 25000 # increase connection timeout

CmdTimeout[0]= 5000 # increase command timeout
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3.1.4.3 Miscellaneous

This chapter covers several topics which should
in your applications.
3.1.4.3.1 Li nki ng Ibrgcani n(sg eOcp t i -mymamic )
Attention!
It is mandat or yrdgnamicuwkee hhkei opiibintganagabas
the dynamical | gtcalEbRugiesd | i(tbreariyde del i ve
functionality) itself ndlmndan s o We t-tynantco
this does not wor k!
| f your application ( ®mtrcwamtEitheé) ug@od mplse
undefined symbol : openRegistryCanlf Ether 0 t he -mymamicon s
mi ssing in your makefile.

NTCAN
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Syst ems

3.2 Legacy UNIX Versions

As

A

ago,

Attenti on!
t he

rel ease
technical

dat

e of all

UNI X

version
supperstioand hmasientden asrea e

3.2.1 PowerMAX OS Installation

Not e:
The 6éobject meAdPd 6 i sf ntohhe sWhNorted by P
3.2.1.1 Files of the PowerMAX OS Package
The software drivers forR™PWwewhMAXh @S0 natraei nosn tah eCO c
Fil e Description
README.ican4 current notesThe | ett er icargndb isn agtni
i nformati on files of t heC AMddu lFe
e.g. dynamicallly Imodules_ t hese |l et t e
ican4 foll ows:
| CAN Modl File N
\ VMECAN?2 ican2
| VMECAN4 ican4
libntcan.o nt ccaml
ntcan.h header fMARI nt can
cantest.c source code of exampl AYprogram Oc
cantest binary file of example program 6c¢c

Pagl2dfR26
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3.2.1.2 Sequence of Installation Under PowerMAX OS

1. Copy t e cthamemnd vl.2.tar in the Home Directory

2. Unpacking the Archive
I n order t o -aurncphaicvke tthhee tfaorl | owi ng command has
tar xvf vmecan4_v1.2/ican4

cadndhas to be ent-éAN4 rmodultehe FVOME ot her mo d u
ombination shown in the following table has
ol l owing commands.

- 0O o

l nput syntax for unpack the archive:

CAN Mod Entry Sy
VMECAN?2 ican2
VMECANA4 ican4

3. Generating the 6inodesdé (as Superuser)

cd 4 _2/vmecand_vl.2/ican4/

or
cd 4_3/vmecand_vl.2/ican4/

4, Only at the First Installation: Add Adapter De
At the first installation of the CAN modul es
{usrf/include/sys/adapt3er_vme.h/

#define ADAPTER_ICAN2 (AVB+0x12) /*0x212 - esdican2 */
#define ADAPTER_ICAN4 (AVB+0x13) /* 0x213 - esdican4 */

5. Only i f an Existing Driver is Updated:
I f an existing driver should be updated, the f

modadmin - U ican4

6. Il nstall ation

-in case of first installation:
Jinstall -f

with following reboot

NTCAN I nstall alli PocGuNde: C4.29 Pagl26f2
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7. Change Directory:
change to
~/4_2/vmecan4_v1.2 for Power MAX OS 4. 2
0 r~/4_3/vmecan4 v1.2 for Power MAX OS 4. 3

8 Start Driver:
After calling

modadmin - |ican4

the driver displays his start message.

9. St ar tantesg :
Af ter <anestt iwhgh
Jcantest

the program shows four accessible CAN nets (ne

Af ter a successful install ati on, t he CAN -AbPuls ca
(i ntegrlaithhmothc aonmta t he application).
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3.2.2 Solaris e Installation

The 6object meAdPd 6 i sf ntohte s@WhHNorted by S

3.2.2.1 Files of the Solaris Package

The software drivers for -RX0M.arTihs sarCd ccoomttaii mesd tadire

Fil e Description
install script for installation of driver
README.c331 |current notes anThe charact erc33td mdbii g
c331 dynamicallly l oadthe files-PEi/BBa @A
ot her modul es the ¢
c331.conf parameter file flfoll ows:
Geinstallation) | CAN Mod{File |
CARSALS|
CANCI / 33
CPCCAN/ 33 c331
PMEGCAN/ 33
VMECANA4 ican4
ntcan.o nt caml
ntcan.h header fARI ntcan
canupd program for firmware update
cantest.c source code of exampl A)program Obécan
cantest binary file of example program O6can

NTCAN I nstall alli PocGuNde: C4.29 Pagle2df 2
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3.2.2.2 Sequence of Installation Under Solaris

1. Unpacking the Archive

I n order t o -aurncphaicvke tyhoeu thaarve t o cal

tar -xvfc331 -solaris -vx.x.x.tar

(xxx= driver version number)
The entry 6c3316 has t-BClb/le3 3madmodfud re .
corresponding |l etter combin

Entry syntax when unpacking

ation

he foll o

the archive:

Sy

CAN Modu Entry
CAN SA/ 331 .
CANC104/ 3 c33Li
CANCI /331
CPGCAN/ 331 c331
PMGCAN/ 331
VMECAN 4 icana

2. Preparing the System to Dynamically

To make sure that during th

e driver

S

/dev di rectory, it is net/deslinkiap t o.
with superuser rights. It i
following |ine has to be ad

type=can; \ MO

When installing the dri v/igev/caixors holé df
he (hexadeci mal)

created now, x indicating t

r
ded to

Creat e

nstall ati
clomifsorhm ¢ hteo fh
ecommendabl

fil

bestaut io mea
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3. Conforming the Configuration File

1. Conforming the Confd &dr MbdaheBil e for CAN

Before the driver is installed for the first t

t o t he har dwar e configuration. The foll owin

driver.conf , whdevere has to be substituted by the acc

properties printed in italics have to be-confc

specific) properties) pl ease diwmeenfidysbhust he accor

pci ) .

Na me Par ame Meani ng

name String|Driver name

class String|Bus type

interrupts \Numeri |l nterrupt vector

interrupt - INumeri(Interrupt priority level (

priorities

reg Numeri (Thr ee val ues, separated
corresponds to the CAN int
third describes the size ol

The value given in reg has to correspond to th

means of jumpers or coding switches. Tl heev ell P L

interrupt and the interrupt vector muwar enot

component .

Bel ow an example confliAl/raadl oins fsiHhoewn.orl tas ChAaNs |
configured at Ox1EO and it is to use the inter

# Copyright (c) 1998, by esd gmbh.
#

name="isa331" class="sysbus" interrupts=7 interrupt - priorities=11 reg=1,0x1e0,8;

2. Conforming the Confi gRiClatMmdulFead:e for CAN

Since PCI devices report t hemsel ves, t hies conf i
automatically when t he system i s started |
automatically adopts the assigned resource s
assigned in the driver configuration file. T
interrupt priority to be wused33kbcgnft)hhe | PL dri ve

# Copyright (c) 1999 - 2000 electronic system design gmbh
#

# do not remove the next line
interrupt - priorities=9;

NTCAN I nstall alli PocGuNde: C4.29 Pagle286R2
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3. Conforming the Conf i gutrCAtN4o MoRiullee :f or t he VN

Before the driver is installed for teoenformedt
t o t he har dwar e configuration. The foll owin
driver.conf , Where driver has to be substitubed by
properties printed in italics have to be-confc
specific) properties) pl ease drivenconfsysbust he accor

pci ) .

[
c

. Name|Par am Meaning

‘name StringDriver name, here always: i car

‘classStrincBus type here al ways: vme

i nter(Numerilnterrupt | evel and vector
Four interrupts at the same in
the offset of 1, 4 and 5 have

Not e:

The hardwareCARN4 t ep Vi
interrupt vectors. Beca
VMECAN2 the vectors 1,
(according entri es: 0x8

At tenti on:
The i nterrupt l evel h a
obvi at e conflicts wi t h

system!

reg Numer | tains si X val ues separate
ress rang€AN4:the VME

e first value defines the
e second val ue defines t
d

range that is used t

e
| :
0 + (coding_switch_sett
y, i f t he geographical
r hardwar eChBapal of VME
t ird value defines the
hus the offset t o -adhder enses
e Ssys@Oxeom: al ways

f urth value def iOxéds >t A
wThe f fth val ueadd & feismse so -€ At
boar d 0x10900@00

wThe sixth value defines t he
byt es: 000100800 s

Not e:

Due to reasons of t he 3

t he next boar eadwirtelsisn r ta
020

system is 0x0O 0000O0!
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Bel ow an example conf i-@QAINda:ti on file for the VN

name="ican4"

class="vme"

interrupts=6,0x80,6,0x81,6,0x84,6,0x85
reg=0xad,0xe100,0x100,0x4d,0x10000000,0x00100000;

I nstalling the CAN Driver

I n order to instald/l the driver the script inst
driver files into the target directory, i nstal
be automatically |l oaded and started with every
After it has been successfully install edPl you

(inclntcdriong ©Bnto the application).

Checking the Installati on

1. For @AN Modul es Onl y:

I f the installation script has been executed
| oaded with every system start.

By e nt madinfo |ggrep d3x" into the root you can check
|l oaded or not. An output similar to the foll ow
205 f5d11000 34d9 132 1 ¢331 (CAN - PCI/331 driver v1.3.3)

2. For Al I Modul es:

You can check whether the installation was suc
in the following file:

/var/ladm/messages

Unl oading the CAN driver

Unl oading the CAN driver i s. For exampl e, nec:eé
for resetting the pt &ae88a&r modklobe t hies CAAN b
foll owing command, which has to be executed as

rem_drv c331i

NTCAN I nstall alli PocGuNde: C4.29 Pagl3af?2
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Syst ems

3.2.3

SGI-IRIX6.5 Installation

The

Not e:

6object

meAdPd 6 i sf ntoh e sGHpRploX & .exd S

by

3.2.3.1 Files of the SGI -IRIX6.5-Package

The software -IdRIliX&rs droe SRKBRODMpethenCB €&nt ains
Fil e Description

c331 CAN driver (objelThe | etter c8ddnbii mdit

c331.master driver configurathe files oPCImobd3d1le
ot her modules these
substituted as foll

c331.sm driver configura CAN Mody Fil e N
CANCI / 331
CPCCAN/ 331 c331
PMGEGCAN/ 331
CANPCI / 405 pci405

makefile makefile for installing and | oading

ntcan.o nt cAaml

ntcan64.o nt cAml -bi 64version

ntcan.h Header f orAPtlhe ntcan

cantest.c source code of the examp) e program

cantest binary file of the example program
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3.2.3.2 Sequence of Installation Under SGI -IRIX6.5

1. Login as Root

2. Unpacking the Archive

I n order t o -aairnphaicke tdife tthhe AN / BBALIAKPLEBAN and
PME@ AN/ 331 you have to call the following comm

tar -xvfc331l -IPyy-vxXx.Xx. tar

wi t h
xxXx = software driver version (e.g. 2.1.0)
vy = processor identif-O2nrtion (e.g. 6326 for S

I n order to -am@phiicke tdhfe ttlhe -EBGN/ mbSuyeu CAAve t
foll owing command:

tar -xvfesdcan -pci405 -irix -mips-xxx -IPyy-z.z

wi t h

XxXx = software driver version (e.g. 0.3.2)
yy = processor identification (e.g. 0627606)
2.2 = operating system version (e.g 66. 50)

3. Change Direct ePrCyl /(3e3.1LANPAEB 1 a-GANPBIB1)
cd c331 - IPXX-v2.1.0

4 | nst al |l Driver Dat a

smake install

5. Load Driver

alled and

smake load | f the driver has been inst
the screen n

driver has to appear on

NTCAN I nstall alli PocGuNde: C4.29 Pagle38R2
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3.2.4 AIX Installation

3.2.4.1 Special Features of the AIX Implementation

TThe CAN driver has been designed for operatin
fTHardware platfor m: Power PC

11 mpl emes@€@Ad modul €1 / GAN-CAERPEB1-CARNMG31

T2%it identifiers are not yet being supported
TThe 6dobject meAdrPd 6 i cf ntohte sWhNported by Al X

3.2.4.2 Files of the AIX Package
The software drivers foRONI XTheeCbPooanthedseoa tacCcC

File Description
README.c331 |current notes daThe characterc33omsiin
the files of the fol
c331 dynamically | o4 CAN Modul Fil e N
CANCI /331
CPCGCAN/ 331 c331
PMGAN/ 331
ntcan.o nt caml
ntcan.h header fARI ntcan
nttest.c source code of example program 6can
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3.2.4.3 Installation Sequence under AIX

1. Login as Root

2. Unpacking the Archive
I n order t o -aurncphaicvke tthhee tfaorl | owi ng command has
tar -xvfc331 -ppc-vx.y.ztar

(x.y.z = driver version number)

3. Copying the Files
At unpacki ng/c3Bh-epcdixy.ecitorgr eat ed.

Copy thefg pti33l eanadicfg pci331 from this directory i
lusr/lib/methods/

Copy from t hi s c38lirretcd otr tye/usigdridedshbaér y

4. Create Entries in the Data Base

run odmadd pci331

5, Call the Configuration Manager

cfgmgr -v

6. Check the Files and Create Symbolical Links

Check whet herc33i0ea ndi3Bi0l ae® ent er ed/dev/n. dCrreeactteo ra
symbol i cal i nk:

In -s/dev/c33100 /dev/can0
In -s/dev/c33101 /dev/canl

The driver i s now installed.
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7. Check Whether the Driver Runs With CAN tool 6 C

Make sure that the wiring and terminations are
working CAN participant has been connected!

Start the monitor program CANreal
Jcanreal &

Set the baud rate of your CAN netlwoirtk for netw
6l nit doned appears in the window

Cl iAcdkd t lod s el ect the identifier area of O to 20

Cl isctkarot di splay the messages of the CAN bus.

8 Test P r cargasta m

I n addition to CANredalpiwhichskrasigoerdadMl]l Xyo

program cantest wunder AI X. It is operated by m
see chapter O6Test/lProgram cantestod in
compile cantest:

gcc - o cantest nttest.c ntcan.o

cal l cantest:
Jcantest
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4 Real-Time Operating Systems

This chapter covers the necessary steps &€80GANst all

interfaces available for the real time operating
Wi ndows or Uni x operating systems, described in
usually developed on a hos tdhest({embwldidel )i & adigfeft e
driver and the application runs on.

I n comparison to the previous chapters which desc
es@€CAN I ntemfisceshapeses AbloBetessdisAN I nterfaces and
systems) as well as CAN driver developed for cust

4.1 VxWorks ®

Not e:

For the changes introdrueclegdassd ¢hse¢ hehéak
the current release.

This chapter covers the necessary steps &€80GANst all

boards supporting the real time operating system
CAN device drivers are available for VxWorks 5. x,
The architectural differences between VxWorks 5. x
are covered in separate chapters.

Not e:

Wind River offers t heNimidd®Rli eevear eC AdNo ap o Ip
of the VxWor kswWi.dx Rplveetrf dPrims f'or m &aodWi A
River Platform for Onhga@ ki aht ©r WaCd & s2'0C
CANC104/ 200 are supported directly by

The esd NTCAN dri ve'rWi ddb Riioveenrd edcAaNno m e
any VxWor ks Tileastef odrenv.i ce drivers are r

optionally available higher I ayer CAN
etc.es.dvy

A VxWorks CAN driver package BEANrtntemd acesmdbdoe
target architecture. TemstestpmackageéelTdManf ar matawhi th
revision history oebfr etatke ndr iiwmdroy mand ohatwédi ch did
manual s. Pl ease also read this file before instal

Not e:
The CAN deviesdnmnbededed fmoards with supp
the BSP and are not deployed as a separ

NTCAN I nstall alli PocGuNde: C4.29 Pagle3adfR?2
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4.1.1 CAN Board Support Overview

Device dreisvlieAN ifrotrerf aces are available for di f f
architectures. A single device driver often supp
chapt.e4dor the CAN interfaces which belong to the
device drivers with and without VxBus support are
Not e:
I f a combination of CAN interface, V x Wo
mar ked as not supported in the tadbdwepspo
hel p.
All VxWorks 5VxBasddévixceodri vers are leasdeTdCAdNn t h
driver architebtiuver (#Hdet dlogptVeMWor ks 6. x revision
\vaOr 5. 4. x 5. 5. x 6.x (UP, no
‘Archite386/%Penti PPC |Penti PPC |PentiPent. PPC
CAN Fan | |
c200] a ‘ - - . a a a - -
c331] a | a - | a - a - -
€200 a . a - a - a a a
€331 a |- a a a a a
€360 a | - - - - - - -
1 CAN4 - | - a - a - - a
The VxWor kenawxlBeuds CAN devi ce driver support uni
mul tiprocessor ( SMP) versions of VXWor ks. Mi ni mu
supports at |l east VxBus 4 whichdwasvseirnt aoeubadewi
ver si oresalff CtAlNe dr i ver archibDrictenr ebhildte@r x hapter

Attention!
For VxWorks 6.x UP the C200/C331 CAN in
a nYxmBus (legacy) driver. Make sure you
the same VxWorks i mage.
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 VxWor 6.x (UP, VxBus) 6.x (SMP, V
‘ArchitePentiPenti Cor«%NehaI PPC |[Penti|] CoreNehal
CAN Fan |

€200 a a a | a a a a a
€331 a a a ‘ a a a a a
c400 a a a | a a a a a
C405 a a a . a a a a a
CVxWor 7.x (UP, VxBus) 7.x (SMP, V
‘ArchitePentiPenti Cor#Nehal PPC |[Penti|] CoreNehal
CAN Fan |

€331 a . a a a a
c402 a o a a a a
I n addition to e¢ehal CANpioviedédac¥E¥sWor ks BSPs
wi t Rbooaar d CAN interfaces. These boards are al
but the CAN device driver itself is part of
avabillaity for different VxWorks versions and
\ Board VXxWor ks BSP ver s/ CAN Driver
PMGCPU/ 405|5. 5 1.2/15 2. X
\PM(I:PU/44O >= 6.8 2.0/5 2. X
\CPGG:PU/?SOS. , >= 6./1.2/02, 1.|3.x, X
EPP-€O5 5.4, 5.5, |1.2/8, 1.22.x, X,
NTCAN I nstall alli PocGuNde: C4.29 Pagle3of2
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4.1.2 Driver Integration

This chapter des@ANbeésvhow tdhievers can be include:q
integration and installation of the drivers and | i
6. x/ 7. x.

For VxWorks 5.x the driver and | ibraries are depl
application or BSP together with a configuration
For VxWorks 6.x/7.x the driver installation and
Wor kbench.

4.1.2.1 VxWorks 5.x

The driver software for VxWorks 5.4.x and 5. 5. x i s
which have to be |Ilinked to the VxWorks i mage or cze
into Tornado is not supportendt.erThaec ed rsipvweeri f ¢ @ mesa C

direct or yNVWSYOPW- Arthitectues/

A CAN device device driver package for dwn#er ks 5.

is the device family specific driver namk.)4dol | owi
Fil e Description

Ldcan Script to load driver and NTCAN | ib

<drvname>. sys CAN driver (binary).

<drvname> ini CAN driver configuration and start

caninit.c CAN driver configur at i o<drvnama>dni shiamar

ntcan.o NTCAN I ibrary (binary)

ntcan.h Header of HARPé NOCABMpplication devel

cantest.c Source code of emampbe program

cantest Binary file ofcanxhenptl e program

Depending on the released version of t heCPdri ver

Architecture part of directory names that denote build
CPU Architecture . Here are some exampl es:

I SHRD The dri ver paaisl rotuGdinmsaicatiqmuits @dnned&m (¢xampl e
PENTIUM_SHRD The ot her vemgiCommilddt )ovebEBRIVMe dT hi s i s
valid only i f boRURArchwaurei a@exsstf orl mnany other ¢
value for the architecture is used.

I _LONG The driver wmbobgcht!| wi ofoimpe!l Borthhe Cir
t he 32MB branch di stance i mitation on t he

PPC604_LONG
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4.1.2.2 VxWorks 6.x

The d

riv

e
d

sof tware for

host

r

VX Wor ks

6. X

wi th and

supporte

Di

rec

CPU

architectures

Descr i

and

ption

CAN

har dwar e

doc\

src \

Documentati on

added to your

Exampl ecantsstd e) (al so i

of

dr i veAPIli

ncl uded i

project.

nst al

| ati
bi

on

n nary

target \

This di
driver
fol der

keeping

y
I

be

cont ai
ation

copi
rectory

ns

and

ed
h

al |

i nto t

necessaly
integrati

on i

he targe

ierarchy

The
t he

support
Wor kbe'n
St acks

an

to i
Kehr n enl
Software'

ntegrate

d

t he

CAN driver i
teanifewubaltownt heesdwgmbhheDoryer,

n

Not e:

Some
each

\ target

ver sions
restart.

of
To

t he

Wi

nd

Ri ver

Wor kben

t he

sol ve

t his

i ssue

it

mi

\ config \ comps\ vxWorks \ CxrCat.txt

before restart

ing

t he

Wor kbench.

To uni
your

VXWor ks i

nstall t he

nstall

driver

a

tion.

package

you

just

have

NTCAN
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4.1.2.3 VxWorks 7.x
The driver software for VxWorks 7.x with VxBus GEI

host CPU architectures and CAN hardwar e. Once th
<l ocal _dir> on the host, the folthewismdgtwammanmnaos ba
t he Workbench (the version numbers of the RPM fil
Li nux:

<vw7 _install _dir>/ mai-nitremxaa/cwes vk satoaslplbgadsmr | a8 &1 i ns
<l ocal _dir>esd. QAN .MACAd BGHL. r pm

<vw7 _ install _dir>/ mai-nitremxaa/cw#lvk toaslplbgadsmr | s 881 i ns
<l ocal _dir>esd3.ANM..NTLAMh. r pm

Wi ndows:

<instamaamnit elmwa hoseW &&il @21 nst alslielraco sepxlgassth | ocal i ns
<l ocalesdi CAN_PICIO3BOL.ndarcyh. r pm
<instamaamnit elmwa hoesW &&il @21 nst alslielraco sepxlgassth | ocal i ns
<l ocalesdi ICAN_N3T.C/A-M. nlbarch. rpm
The following output should be seen (e.g. when in

-- > Finished Dependency Resolution

Dependencies Resolved

HHHHHH R R R
Package Arch Version Repository Size

HHHHHHH R R R
Installing:

esd_CAN_PCI331 noarch 4.0.0.0 - 1 local rpms 1009.9 KB

Transaction Summary

HHHHHH AR R R
Install 1 Package(s) (+0 Dependent packages)

Total download size: 1009.9 KB

Is this ok [y/N]: y

Downloading packages:

esd_CAN_PCI331-4.0.0.0 -1.rpm|1009.9 KB <1 min

Running Transaction Check

Running Transaction Test

Transaction Test Succeeded

Running Transaction

Installing : esd_CAN_PCI331 -4.0.0.0 -1.noarch1/1
Configuring installation...

Installed:

esd_CAN_PCI331.noarch 4.0.0.0 -1

Complete!

When starting the Worksbench the CAN driver, t he
and integrated by defaul't

Touni ndgthel Idri ver package, just start the wrlnstal/l
to remove: esd_can.
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-
I]II Select products to remove

| Filter products and Features

v = ¥ packages
[ @ Altera_Cyclone_Support

4

3

» | @ Authentication
» [ | @ Basic_Security
> [ @@ bsp

» [ | @ CANbus
» | @ Cryptography

» [ | @@ Cryptography Security
» [ | @ Debug_and_Analysis

» | B Device Drivers

> [ | @ EMS_Agent

[ @ ARM_Architecture_Support

@ ———
selectall

Deselect all

& @ esd_CAN_NTCAN 3.7.4.0
& @ esd_CAN_PCI331 4.0.0.0
» [ | @ File_Systems
» (| @@ Font
» [ | @ Frame_Buffer
b | @ Freescale iMX_Support
> [ | @ Freescale Kinetis_Support
NTCAN I nstall alli PocGuNde: C4.29 Pagled8R2
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4.1.3 Driver Configuration

This chapter describes the CAN device driver conf

4.1.3.1 VxWorks 5.x

Driver for VxWorks 5.x are conf<ddruwreamec>a_lwintsitga atl h(
pointer to an initiali z edvsigelCANAIMFOOf oseracrayesenof y:
CAN interface). This can either be perfowumedilbye
caninit.c (recommended) or by <cal I<idorgv ntalhme >dfi nesdraWws ( &t
your own applicati od.oolknt oeaniibtbee t oc see mglomdsgur at i C

for severailtdaatrigredgs .ar ch

The varyi ng<dmamrea pddivdigs can be fdred@mlb2brel c halpwber e
<drvname> i s t he device family specific driver name
<drvsig> i s the signature.

The following section shows the members of a conf
CAN I nterface Families but NOT for all. To be co
caninit.c source from the driver package.

struct <drvsig>_CAN_INFO
{
unsigned long base;
unsigned char net[4];
unsigned char prio;
unsigned char irq;
unsigned long timestampFreq;
unsigned char flags;
unsigned char reserved,;

The table below describes the members of t he conf

Me mber Description
base | SA _and PC104 CAN Interfaces:
Il / O base addr esbmsedifast ih® hedwslega. t o t
the hardware via |jumpebase ior sceaditnog
terminates the search for further C/
PCI |, CPCI PMC and PCle CAN I nterf aqf
Fox86&@rchitectures the PCI resour ces
usually by a kind of boot | oader (us
driver t o use these addr esses base®u

OXFFFFFFFF. You have to make sure t
entries in the MMU Memory Descriptor
addresses of the CAN interface.
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Me mber

Description

FoPPGQrchitectures where the BSP or
enumer ati on and configuration base
OXFFFFFFFF
FoPP@rchitectures without any kind o
physical PCI address room (at | east
driver i f configbaseed in the paramet ¢
For debug | evel i nf or mat baserh aavbeo uat | tok
troubl eshoo4.ilhgb.ch.adter

net[0] The parameter net[O0] is the |l ogical
the first physical CAN port on the (
physical CAN port these ports wildl
with theblkaseThemvalues in net[1l] t
The wuser has to make sure that al |
(especially i feesdédNe drhaer ome acti ve
otherwise will fail

prio Priority of back end task(s) which
This back end task is responsible f¢
to all open handles. Therefore its
tasks thatg aCtAeN dd O via the driver t

irq | SA and PC104 CAN Interfaces:
I nterrupt vector which should be cor
have to make sure that this interrupy
PCIl , CPCI | PMC and PCle CAN Interf acd
Fox8@rchitectures the PCI resources
usually by a kind of boot | oader (us
driver to use the configured r edwmutr
OxFF. I n this case th |l RQ value con
bridge is used and the default off sg¢

FoPP&Grchitectures where the BSP or
enumeration and configurati drgq tyoo W xh-¢

FoPP@&Grchitectures without any ki

interrupt wused by your target fo t
the parimgmevet his value regarding an
of fsets. This manual setup may al so
wrong | RQ number tr a&ngsll.&bt.iS5am, see ct

nd
r

timestampFreq

The partaimme eracefFregs the frequency

CAN drivers supporting software ti
resolution timer of the target CPU

this frequency, which cawpeswhardelad
the scheduler are disabled.

Fox8&rchitebeuhiegh resolution timest
for mE@tar get s it runs at 1/ 4 ©procg¢g
hardware does not support software t
0.

Not €his structure member d®AN4 ndrti vee
t he dri ver andx ptoirtkse aeg e of par amet

restrictions.

NTCAN
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Me mber Description
flags The parfalmaEdesgi nes device flags suppo
OXOSuppress dup vbearn nsetra.r t
OxODevices of the C331 and C200 f aft
Enabl e ' Delayed Read’ support afg
OxODevices of the C331 and C200 f aft
Use alternate connection method
x8&r chit ecitnutrCGo: nuisees t Epacdi loft Canne
PP@rchitecpairlent Usimnsetcdiamdt @dnnec
Not €€his structure member d®ANSA ndrti vee
the driveandxpkeegsse of parameter s
reserved Reserved for future use. Set to O.
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4.1.3.2 VxWorks 6.x (Non -VxBus)
The integration of the VxBus CAN device driver n
the driver par ameter is done iKertrhel W odf iR tveeart itV
driver installation described in the previous ¢che
VXxWor ks kernel par amedsed o mbeheP Dwiitohe otlehreS8 tondatnies r e
To integrate the device driver for your CAN nt er
Fami |l yc h(aspdtegd bpening the context mehunchaisd eschhoowns ei r
the picture below for the C331 Family device driv
Components
Component Configuration
Description MName Type  Value m
4 @ CAN board drivers FOLDER_ESD_CAN_BOARDS
. @@ €200 Family CAN boards FOLDER_ESD_CAN_C200_BOARDS
a [ 3 Fr—can FOLDER_ESD_CAM_C331_BOARDS
> @ C3 € Inqlude It) SELECT_ESD_CAN_C331_BOARD_CFG
a (J C3 Brcfde INCLUDE_ESD_CAN_C331
2| & Include (quickinclude) ESD_CAMN_C331_AUTOSTART BOOL  FALSE
fg Exclude (quick exclude] ESD_CAMN_C331_FLAGS uint 0
. FI—— FOLDER_ESD_CAN_ICAN4 BOARDS
& CAN supp, FOLDER_ESD_CAN_SUPPORT
@ Basic CAN Check INCLUDE_ESD_CANTEST
@F NTCAN-A INCLUDE_ESD_NTCAN
I il Save c e el o e
4 16 Us F AL_ETHERNE
a Refresh F5 =
Revert T_MASTER
@ EtherC e T ICLUDE_ESD_ECAT_MASTER_TEST
. (@ PSYS support SR FOLDER_ESD_PSYS
4 [ hardware (defau Filters 3 FOLDER_HARDWARE
4 @ Bus Support @ Find FOLDER_BUS
. () RapidlO By FOLDER_RAPIDIO_BUS
(7 PCIBus Al Expand All INCLUDE_PCI_BUS_AUTOCONF
@ PCIBus S| Collapse Al INCLUDE_PCI_BUS_SHOW
['E PCI Bus legacy AUTO CONTIQUTETION ROUTIES ™ INCLUDE_PCI_OLD_CONFIG_ROUTINES
[,E Peripheral Component Interconnect Bus INCLUDE_PCI_BUS
£E Processor Local Bus (default) INCLUDE_PLE_BUS =
4 B m
PCI/331, CPCI/331 and PMC/331 driver and configuration A
4 2
I n the next step you wil!/|l have the opportunity to
NTCAN I nstall alli PocGuNde: C4.29 PagleddR?2
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follbwypg Haakogoedefine the number of CAN

t he
ily you want to sNexport before you click

Q S

|
Fam

1 Including compaonents in the kernel configuration,

Note: Compenents that are marked as default are checked by default.

Select compeonents to include:

Description

(7 €331 Device Driver (default)

(7 €331 driver configuration board 0 (default)
(7 C331 driver configuration board 1

(3 C331 driver configuration board 2

(7 C331 driver configuration board 3

(3 C331 driver configuration board 4

[ C331 driver coenfiguration board 5

(31 €331 driver configuration board 6

(2331 driver coenfiguration board 7

| SselectAl || DeselectAll

Complete the integration of Fimés@GANedeekteddrmni ogu

Including components in the kernel configuration,

Components to be included: Dependent components subsequently included:

Description Description

(7 C331 Device Driver (default)
(7 €331 driver configuration board 0 (default)

Text (Bytes)  Data (Bytes) BSS5 (Bytes) Total (Bytes)
Approximate image size after cha... 1661002 51094 65451 1777547
Approximate size of changes (+) 110085 6663 6692 123440

Net> || Einish L\‘!“ Cancel
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Continue configuring some additional options.
Components
Component Configuration
Description MName Type Value i
a [ esd gmbh Driver, Protocol Stacks and Software FOLDER_ESD_ROOT
. @ CAN Protocol Components FOLDER_ESD_CAMN_PROTOCOLS
a [ CAN fieldbus FOLDER_ESD_CAN_NETWORK
. [ CAN board VxBus drivers FOLDER_ESD_CAM_BOARDS_VXBUS
a [ CAN board drivers FOLDER_ESD_CAN_BOARDS
4 [ €200 Family CAN boards FOLDER_ESD_CAN_C200_BOARDS
4 g C200 Family CAN Board Configurations (default) ~ SELECT_ESD_CAN_C200_BOARD_CFG
a (@ C200 driver configuration board 0 (default) INCLUDE_ESD_CAN_C200_BERD_0O
E Backend priority of 1st board ESD_CAN_C200_BACKEND_0 uint 50 o
& Base net of 1st board ESD_CAN_C200_BASENET_0 uint 0 W— m
E PUIRQ vector of 1st board ESD_CAN_C200_IRQ_VECTOR_0 uint OxFF -~
& PO memory base address of 1st board ESD_CAN_C200_BASEMEM_0 uint OxFFFFFFFF -t
- (J) €200 driver configuration board 1 INCLUDE_ESD_CAMN_C200_BRD_1
> () €200 driver configuration board 2 INCLUDE_ESD_CAN_C200_BRD_2
- (J) €200 driver configuration board 3 INCLUDE_ESD_CAMN_C200_BRD_3 =
- (J) €200 driver configuration board 4 INCLUDE_ESD_CAMN_C200_BRD 4
- (J) C200 driver configuration board 5 INCLUDE_ESD_CAMN_C200_BRD_5
> (3} C200 driver configuration board 6 INCLUDE_ESD_CAMN_C200_BRD &
- (J) C200 driver configuration board 7 INCLUDE_ESD_CAMN_C200_BRD_7
4 [ €200 Device Driver (default) INCLUDE_ESD_CAN_C200
E Autostart behaviour of driver ESD_CAN_C200_AUTOSTART BOOL TRUE -— E
Z Driver flags ESD_CAN_C200_FLAGS uint 1 -~ E
E Target timestamp counter frequency in kHz ~ ESD_CAN_C200_TIMESTAMP_FREQUENCY uint 0 -
. B 331 Family CAN boards FOLDER_ESD_CAM_C331_BOARDS
a [ CAN support components (private) FOLDER_ESD_CAN_SUPPORT
a [ BSP P PP quirk for PCI CAN boards FOLDER_ESD_CAN_BSP_PNP_QUIRK
4 & Adapt IRQ and/or PCI BARx addresses to BSP SELECT_PNP_QUIRK_TYPE
a4 (7 PMP BSP quirk (type1) INCLUDE_ESD_CAM_BSP_PNP_QUIRK
T PCIIRQ offset ESD_CAN_PCLIRQ OFFSET uint 0 -
T PCladdress offset ESD_CAN_PCI_ADR_OFFSET uint 0) -—— E
4 (@ PNP BSP quirk (type 2) (default) INCLUDE_ESD_CAN_BSP_PNP_QUIRK_ 2
E PCIRQ to Vector Mapping ESD_CAN_PCLIRQ_ROUTINE string  irg = INT_NUM_GET(irg); —
B PO address offset ESD_CAN_PCI_ADR_OFFSET uint 00 -~ EI
(% esd PCI CAN board initialization INCLUDE_ESD_CAN_PCI_CONFIG
@ Basic CAN test application INCLUDE_ESD_CANTEST a+—
% NTCAN-API support INCLUDE_ESD_NTCAN -— -
Synopsis | Log
0x01 = No banner, 0x02 = Enable PCI delayed read 0x04 = Non default IRQ connector -
Defined at: £
Envoworks-6.9/target/config/comps/viWorks/52esd can pei.cdf i
4 13

Optionally

yoBac&&rnaddapti odmteiy@vdi ctr ideéi nes

the p

task for CAN messages post processing to your roe
par amegticeo ¢ hda.plt . £>drl more detail s.

Adapt the | ogical base net ofBatshee nCAIN dfhttdea o cadre x
requirements. | f you use just the device driver f
Usually you R@In Il RQ{yEDatthetro t he def a®PICtl omEmOxFFbal
addrests to the defaiu4d)l Ref e0oxEFEBFEREFBescirrapbasae of
i n chdapl £drl1 more detail s.

Set Aunteost art behapt OBNGALSES odrr iavefri r st test and st a
as described in the next chapter. | f evVviRUEyd® hs nar tw
the driver with your VxWorks.

Reset bi ODrDveforFthie@mr a first test to-upt dratn ntelre
everything works you can set thisSpPnohwoxs Jwpprfagd
driver specific flags.

CAN I nterfaces with software ti mestBanpgestuptpiomd s tt
NTCAN I nstall alli PocGuNde: C4.29 PagleddR 2
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counter f(rrelgiuemcdefi nes the frequency of the coun:

kHz. I f this parameter is set to O the driver pr
initialization where all/l i nterruptist amgde st hteh es ccheen
val #ex8architeéebeeurhegh resolution timestamp used |
mosPtP@ argets it runs at 1/ 4 of the processor freq
I nc INUTAGAAIP | s ucpopnoprotrf eerdts t h is th¥/ocommobndARI ce d

i S
use by your application. This componeBasiece G@ANOMa:
Applicampomdmthi ch ciasn Tielgg | i cati on dedcrli.tbed i n c h:

Now you can rebuild your VxWorks i mage.
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4.1.3.3 VxWorks 6.x (VxBus)
The integration of the VxBus CAN device driver in
the driver parameter is done ikKertrhel W adf iR tveeart itV
driver installation described in the previous ¢che
VXxWor ks kernel par amedsed o mbeheP Dwiitohe otlehreS8 tondatnies r e
To integrate the device driver for your CAN Inter
Fami |l yc h(aspdtegd bpening the context mehunchaisd eschhoowns ei r
the picture below for the C400 Family VxBus
Components
Component Configuration

Description MName Type  Value

. @ C++ components

. [ Media Library Component

- [ Multi-0S

. @ Network Components (default)

. [ Startup Sequence and Initialization Components

. @ application components

- { development tool components (default)

4 (3§, esd gmbh Driver, Protocol Stacks and Software

4 @ CAN fieldbus
4 [3f; CAN board VxBus drivers

. @ €200 Family CAN boards

. @ €331 Family CAN boards

C400 Family CA™, ;
. @ —— & Include

FOLDER_CPLUS
FOLDER_WINDML
FOLDER_MULTIOS
FOLDER_NETWORK
FOLDER_55I
FOLDER_AFPLICATION
FOLDER_TOOLS
FOLDER_ESD_ROOT

cal) LA FROTOLULS

LLLIE

FOLDER_ESD_CAN_NETWORK
FOLDER_ESD_CAN_BOARDS_VXBUS
FOLDER_ESD_VXBCAN_C200_BOARDS
FOLDER_ESD_VXBCAN_C331 BOARDS
~OLDER_ESD_VXBCAN_C400_BOARDS

. ( CA05 Family CA DLDER_ESD_VXBCAN_C405_BOARDS
CAN board drivers (7 Exclude DI DER ESD CAN BOARDS
. @ CAN support comp 9 Include (quick include) DLDER_ESD_CAN_SUPPORT
@ Basic CAN testapp [ Fxclude (quick excluds) NCLUDE_ESD_CANTEST
@ NTCAN-API suppol Autoscale... NCLUDE_ESD_NTCAN
> PSYS support Check DLDER ESD PSYS B
- (@ hardware (default) DLDER_HARDWARE
. [ obsolete components iz DLDER_OBSOLETE
. @ operating system compot Refresh F5  DLDER_OS
Revert
Show History...
Filters
@  Find
Expand All
Log Collapse All

WARNING: the following compoenents are ne lenger required and have been removed: SELECT_ESD_VXBCAN_C400_BOARD_CFG

Overview | Bundles | Cemponents

NTCAN l nst al

| ai Poc GuNde:
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I n th
|

foll owing dialogue box you have to define
Fami [

e
y you want to sNexport before you c
S 2 2 aarEw

Including compenents in the kernel configuration.

Mote: Components that are marked as default are checked by default.

Select components to include:

Description
(g C400 driver configuration board 0 (default)
(7 C400 driver configuration board 1
(3 C400 driver configuration board 2
(3 C400 driver configuration board 3
[ C400 driver cenfiguration board 4

[ CA00 driver cenfiguration board 5
(7 C400 driver configuration board 6
(7 C400 driver configuration board 7
(g C400 Family VxBus Device Driver (default)

| SelectAll || DeselectAll

Complete the integration of Fimés@GANedeekteddrni ogu

=
Q Include

Including compeonents in the kernel configuration.

Components to be included: Dependent components subsequently included:

Description Description

{'gy C400 driver cenfiguration beard 0 (default)
(g C400 Family VxBus Device Driver (default)

Text (Bytes] Data (Bytes) BSS (Bytes) Total (Bytes)

Approximate image size after cha... 2147509 2230354 107445 4485308
Approximate size of changes (+) 262669 723461 35096 1021226
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Continue configuring some additional options.
Components
Component Configuration
Description Mame Type Value o
. [ development tool components (default) FOLDER_TOOLS
4 @ esd gmhh Driver, Protocol Stacks and Software FOLDER_ESD | RDDT
2 @ CAN fleldhus FDLDER ESD | CAN NEI'WDRK
4 [ CAN board VxBus drivers FOLDER_ESD_CAN_BOARDS_VXBUS
. B €200 Family CAN boards FOLDER_ESD_VXBCAN_C200_BOARDS
. [ (€331 Family CAN boards FOLDER_ESD_VXBCAN_C331_BOARDS
a [ CA00 Family CAN boards FOLDER_ESD_VXBCAN_C400_BOARDS
4 g €400 Family Board Configurations (default) SELECT_ESD_VXBCAN_C400_BOARD_CFG
a4 {F CADO driver configuration board 0 (default) INCLUDE_ESD_VXEBCAN_CA00_BRD_D
Z Base net board 0 ESD_VXBCAN_CA400_BASENET_Q uint 0 - m
» (3 C400 driver configuration board 1 INCLUDE_ESD_VXBCAMN_C400_EBRD 1
. (3 C400 driver configuration board 2 INCLUDE_ESD_VXBCAMN_C400_ERD 2
. (J) C400 driver configuration board 3 INCLUDE_ESD_WXBCAMN_C400_BERD_3
» (3 C400 driver configuration board 4 INCLUDE_ESD_WXBCAMN_C400_ERD 4
- (3 C400 driver configuration board 5 INCLUDE_ESD_VXBCAMN_C400_BRD 5
- (J) C400 driver configuration board & INCLUDE_ESD_WXBCAMN_C400_ERD & L
(7 C400 driver configuration board 7 INCLUDE_ESD _WXBCAMN_C400_BRD 7 1
a ﬁ,E C400 Family VxBus Device Driver (default) DRV_ESD_VXBCAN_CA400
F Autostart behaviour of driver ESD_VXBCAN_C400_AUTOSTART BOOL  FALSE
B Backend priority of driver ESD_VXBCAN_C400_BACKEND uint 50 q—
Z Driver flags ESD_VXBCAN_CA400_FLAGS uint ] ‘q—
@ C405 Famlly CAN boards FOLDER_ESD_VXBCAN_C405_BOARDS
- CAN support components (private) FOLDER ESD_! CAN SUPPORT
(F Basic CAN test application INCLUDE_ESD_CANTEST -*—
@ NTCAN-API support INCLUDE _| ESD NTCAN S S
@ hardware (default} FDLDER HARDWARE
. [ obsolete components FOLDER_OBSOLETE -
Synepsis | Log
VxBus dewvice driver for esd CAN-PCIL/400, CPCI-CAN/400, CAN-PMC/400 and CAN-PCle/400 boards -
Defined at: -
rl 3
Owverview | Bundles | Components

Adapt the | ogical base net ofBatshee nCAIN dfhttdea ¥ cadre x
requirements. I f you use just the device driver f

Set Aunteost art behapt 08NCALSES odrr iavefri r st test and st a
as described in the next chapter. | f evVviRUElyd® hs nar tw
the driver with your VxWorks.

Optionally yowBac&kmnddapt oxpteiyBwbi cdr deéi nes t he p
task for CAN messages post processing to your roe
par amegticeo c hda.plt . £drl more detail s.

Reset bi ODrDveforFthiedfor a first test to-upt dratn ntelre
everything works you can set thisShnomhboixs Swopprfagd
driver specific flags.

NTCAN I nstall alli PocGuNde: C4.29 Pagle5802
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Systems

CAN I nterfaces
counter
sof tware
causes a
it uses
processaor

I nc | NTAGRAAP |
use by vyour

t he

Wi

th software
f(rneogu einnc yt h e
ti mestamping in
del ay of
ceEokBGQuIchdt ¢ dteu ehd g h
fr esd®P&nacryg eftosr

picture
k Hz .
driver i ni ti

imo

S ucpoprmoprotrf days t hi s i s
application.

Thi s

par
aliezanrendwbsabé edl |
ut i

runs

componeBasi s

t i mest hanpg estu ptpiomd s tt
above)

defines
amet er i

whi ch
f t his

on ti
t he

resol me S
at 1/ 4 of pr oc

th#/ocommdn derRIi ce d
@A NOMa

Appli campom &whi ch ciasn Tielge | i cati on dedcrli.tbed i n cha
Now you can rebui d your VxWorks i mage.

4.1.3.4 VxWorks 7.x (VxBus GEN2)

The integration the VxBus CAN device driver an
the configuration of the driver parameter is don
installation described in theopgprersvishwwi aiflya ptpe whyeo
Source Buil d. By default al nodes are enabl ed wh
cantest wutility can be removed, unl ess required.

Option Name Value

v @ cantest_layer_bin_ATOM_gnu_smp
v 2 Enable esd can test application
¥ &l choose ESD_CAN_CANTEST version
@ esd cantest application 3.0.7.0_B_PENTIUM4gnu_smp
¥ @ ntcan_layer_bin_ATOM_gnu_smp
¥ §2 Enable esd ntcan library
¥ [El choose ESD_CAN_NTCAN version
@ esd ntcan library 3.7.4.0_B_PENTIUM4gnu_smp
v @ pci331_layer_bin_ATOM_gnu_PAE
v 2 Enable esd CAN €331 driver

© esd CAN €331 driver 4.0.0.0_B_PENTIUM4gnu_smp_pae

ESD_CAN_CANTEST
CH_ESD_CAN_CANTEST

ESD_CAN_NTCAN
CH_ESD_CAN_NTCAN

y

y
esd can test application 3.0.7.0_B_PENTIUM4gnu_smp

y
y

esd ntcan library 3.7.4.0_B_PENTIUM4gnu_smp
y

There are a

combination (
name " .. .bin_
stage. Only t

meaning at th

e choosen

point!!

version (.

number of combinations the suppo
g. NEHAL EM, SMP, LP64) selected
TOM_..." as the | ayer baseldame

PENTI UM4g

t oo

Based on that source build, a VxWorkesr nara gio rcfaing wr
you can search for the can driver, | ibrary or
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Find Scope
| Description @& Name

| Find option matching pattern:

Pattern (? =any character, * =any string):
331
[ Matching:

Description

& €331 Family "esdcan" Device Driver (defaulk)
# €331 Family CAN boards

‘Z Autostart behaviour of driver

‘Z Base net board 0

L B Ypp—" Ny R

Component Tree:

¥ § Hardware
¥ @ Device drivers
¥ @ €331 Family CAN boards
¢F C331 Family "esdcan” Device Driver

@

Name

[ DRV_ESD_VXBCAN_C331
ESD_CAN_PCI331
ESD_VXBCAN_C331_AUTOS
ESD_VXBCAN_C331_BASEN

-

CEr VO AR ST A DA SR

L]

Cancel | | Find I

By default, the dnowvmcl wdad siof t wae ekeésnel i mage.
driver, library and the test application to be ab
v (5 €331 r--='-l- _— ESD_CAN_PCI331
v@@c3 [nelude (default) FOLDER_ESD_VXBCAN
vE&C lude ( Kinclude) 0 (default) INCLUDE_ESD_VXBCA
q Include (Quick Include
g = ESD_VXBCAN_C331_B
> dC 1 INCLUDE_ESD_VXBCA
» (3 C Autoscale... 2 INCLUDE_ESD_VXBCA
» P C check 3 INCLUDE_ESD_VXBCA
> 3JC - 5 INCLUDE_ESD_VXBCA
ave
@3 C 6 INCLUDE_ESD_VXBCA
Revert
> @ C 7 INCLUDE_ESD_VXBCA
v @ c3: Reload 'r (default) DRV_ESD_VXBCAN_C:
% A ShowHistory... ESD_VXBCAN_C331_A
Z B Filters » nd task ESD_VXBCAN_C331_B
B Find ESD_VXBCAN_C331_B
D ESD_VXBCAN_C331_F
- Columns » )
"'é“ TUI 3\.\. \.llll\..’\.ulllv ALV AN R LN W ) Il\-\'dencyln kHZ ESD_VXBCAN_C331_T
NTCAN I nstall alli PocGuNde: C4.29 Pagle56R 2
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Including components in the kernel configuration.

| select components to include:

Descripktion
v & €331 driver configuration board 0 (default)

€331 driver configuration board 1
7 €331 driver configuration board 2

73 €331 driver configuration board 3

E— ——

(3 €331 driver configuration board 5
i 2 €331 driver configuration board 6
(3 €331 driver configuration board 7
& (g C331 Family "esdcan" Device Driver (default)

MNote: Components that are marked as default are checked by default.

| SelectAll ) | Deselect All J
f
i
® < Back | Next > | | Cancel | I%J
Once all components have been included the
v (@ Device drivers FOLDER_DRIVERS
» @& ADC FOLDER DRIVERS_ADC
> @ Busses FOLDER_DRIVERS_BUS
v @ c331 Family CAN boards ESD_CAN_PCI331
v @ €331 Family Board Configurations (default) FOLDER_ESD_VXBCAN_C331_BOARD_(
v @& €331 driver configuration board 0 (default) INCLUDE_ESD_VXBCAN_C331_BRD_0
Z Base net board 0 ESD_VXBCAN_C331_BASENET_0 uint 0

» (J C331driver configuration board 1
» (J €331 driver configuration board 2
» (J C331driver configuration board 3
» (J C331driver configuration board 5
» (J C331driver configuration board 6
» (J C331driver configuration board 7

£ €331 Family "esdcan"” Device Driver (default)
Z Autostart behaviour of driver

Z Backend affinity of driver backend task

Z Backend priority of driver

Z Driver flags

Z Target timestamp counter frequency in kHz

INCLUDE_ESD_VXBCAN_C331_BRD_1
INCLUDE_ESD_VXBCAN_C331_BRD_2
INCLUDE_ESD_VXBCAN_C331_BRD_3
INCLUDE_ESD_VXBCAN_C331_BRD_5
INCLUDE_ESD_VXBCAN_C331_BRD_6
INCLUDE_ESD_VXBCAN_C331_BRD_7
DRV_ESD_VXBCAN_C331

ESD_VXBCAN_C331_AUTOSTART BOOL
ESD_VXBCAN_C331_BKND_AFFINITY uint
ESD_VXBCAN_C331_BKND_PRIO uint
ESD_VXBCAN_C331_FLAGS uint

ESD_VXBCAN_C331_TIMESTAMP_FREQ uint

FALSE

O-BSO

You can modify the

par amet er

as

desty3 bzd f

or
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4.1.4 Driver Start

This chapter describes the CAN device driver star
driver is integrated into the VxWorks image and c

41.4.1 VxWorks 5.x

I f you need a specific confenigtar aatsi oan tweemprl eact oemm ecnh
source code according to your needs, compile and

I f you us ecanmitcmotdo fgtealrt your drmxixwesrt aydhe¢ ) wwh cel ¢ owa
to calklxxtihesgstoalltli(ne whi ch i s exported by the dr
XXX_CAN_INFOst ruct ures. Xxon biost ht hceas@ASN '"Fami ly device d
descriimecahla.pga €n case of a CAN device driver which

foremdsmbedded board, the drivemaniSs.ansygally starte

I f the dup veanmsdrarits enabled you wil/l see some i
environment similar to the example bel ow:

C200: "CAN_PCI266" with 2 Nets identified
C200: Hardware - Version =1.0.00
C200: Firmware - Version = 0.0.00
C200: Driver - Version =2.5.08

C200: Net 0 successfully created on card 0
C200: Net 1 successfully created on card 0

I n the example above -PQl /i26 6t CANstlartterdfaca @WANCh
Family. Refer to chapter 1.4 for the prefix overyv

4.1.4.2 VxWorks 6.x (Non -VxBus)

For a first test yAwt esbbalrtd ©behbowgdwen GMe drhiev eWwi
Wor k benFaldsEstoo you can start the driverxxmxaStuaahlel(y on
XXX ' is the CAN Family device dmi ¢edia.ps gec icfaise if e f
device driver which comes asespganbte dadfe da bwxawWar k s hi
usually st acanrst.gruts(t) wi t h

I f the dup vbearnnnsetrarits Bmiawbeé reoddtlviaags tihne t he Wi nd Ri ve
il see some informations to the hardware/ softwa

C331: Using IRQ/Vector* (0x0b/0x158) shared for card 0O
C331: "CAN_PCI331" with 2 Nets identified

C331: Hardware - Version =1.1.00

C331: Firmware - Version = 0.c.1e

C331: Driver - Version =2.7.00

C331: Timestamp frequency is 1476535544 Hz (Software)
C331: Net 0 successfully created on card 0

C331: Net 1 successfully created on card 0

C331: CAN 2.0A firmware active

C331: PCI delayed read: Disabled (CNTRL: 0x18780fd7)

I n the example above -FQl /i3s3 1t CANs tlartterdfaca @WANCh
Family. Ref g#rfddro tchhea ppreef i x overview of other devi

I f there are no pr oblAurtso sytoaur tc abne hcaoutifiaagru ricaf  ttdired v Wir
Wor kbenfeRUEstoot he driver is started automatically e
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4.1.4.3 VxWorks 6.x/7.x (VxBus)

For a first t est yAwt eskbkoalktd obehbowtdwen odMhe drhiev eWwi
Wor k benFaldsEstoo you can start the driverxxxmxaStuashlel(y on
xxxX is the CAN Family device driinvecrhlaspgteécn fdas e raeff i:
device driver whi ch comes asespmpanbte dafe da bwxaWalr, k st hi
usually st acanrSlt.gruts(t) wi t h

I f t he dup vbearn nsetrarits [EBmiabé reodd-tlvidogrs tihne t he Wi nd Ri ve
wi || see some informations to the hardware/softwa

C405: "CAN_PCI405" with 4 Nets identified

C405: Hardware - Version = 1.3.01

C405: Firmware - Version = 3.8.16

C405: Driver - Version = 3.9.00 (SMP / VxBus Rev. 4)
C405: Net 0 successfully created on card 0

C405: Net 1 successfully created on card 0

C405: Net 2 successfully created on card 0

C405: Net 3 successfully created on card 0

I'n the example above -AQl /i40 5t CANs tlanrtterdfaca @WANCh
Family. Ref g2rfdaro tchhea ppreef i x overview of other devi

I f t herpe odbrlggamso,c an c oAdti gautraer tt hiee hapti ioarr iorf tdhre vWir
Wor kbenfRbWEstoo t he driver is started automatically e

Pagle58R2 26 I nstall alli PocGuNde: C4.29 NTCA



Re alli me Operati

4.1.5 Miscellaneous

This chapter covers several topics which should p
using the NTCAN architecture on VxWorKks.

4.1.5.1 Unresolved Symbols Building the VxWorks Image

Using the NTCAN I|ibrary the | inker _mdigddti Afrmeoidli 3 wi t
The reason ftogupgipmho-isi tiGartihtahmeti c (for tBEIGGHECAN t
the GCC compiler requires some helper #umetiobs aw
which is not included in any case. To pr ewerurstt err
i nclude t he GNWUi m&CCl i buaries i n your VX Wor k¢
INCLUDE_GNU_INTRINSICS Pl ease r\exXfWar ktso Ktelren e | Pr d grra nmmoerre s

detail s.

4.1.5.2 Number of Available NTCAN Handles

A CAN driver supports up to 1024 individual CAN h
by the maxi mum number of open handles of the VxWor
par ame Né@WFILESsvi t h a default value ofNUMHARLES cChra nlga \ne
some other undesirable effects on the system if ¢
set INUMIGLESt 0 a value greater than 256 couldelcaats(e) f
functi BONnSETSIZBwas ¢éd mid 256 in this version. Startin
was removed but you mi gADISETSIZEIIfl oapdeanpi tn gt hae NTalAuNe ha
with a resource error.

4.1.5.3 Test Program 'canTest'

The driver package comeasn Wwaéeihcht hoeant elsed eirtolgaramopt |
into your VxWorks image via the Workbench (VxXxWor k:e

shell (VxWorks 5. xpr oWiytmm, tchaen hel p acsfi ct Hiusnct i onal
interface. The program and its palrlaimeters are des
Not e:
As VxWorks allows | ess paramet er sanie $th
par amenuehtess provi ded separated by spaces

4.1.5.4 Unexpected Behaviour of Software Timestamps

With some VxWorks versions and BSPs the driver ma
timestamps. I n this case the measured timestamp f
may be negative or far beyond trhecespeatt ed| adlede.
received CAN frames have surprising values.

The reason for that behavix8é&r cchaint ebcet ufriogy fetshoast i atinhoee
time stamp counter (TSC) is reset every timer tic
needs that behaviour. For further information ref

http://bor khui s. honbes.px.shdtdnd Igt.pficl / vxwor ks/ pc
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4.1.5.5 Correct Interpretation of Error Codes Returned by the Driver

The interpretation of error codes returned by the
resource where you should search f orntcaa.h stpheacti fii <
delivered in the driver package. This file contai
for exampl e:

#define NTCAN_SUCCESS 0

#define NTCAN_RX_TIMEOUT 0x00001001

Pl ease observe that the up
certain error code val mame
descr ideadptieir 6 Ret Ur/n Codes

per warhd yoh abhh defrnac
nanEfmaep ngt of ot hkeemamarco
6 in

I f you did not find the macro name for the specif
error numbers the NTCAN API ereno.r dwd ef,r dmrt reex asnpd te

#define NTCAN_INVALID_PARAMETER EINVAL
#define NTCAN_INVALID_HANDLE EBADF

Therebonrehe second | evel you have to drmwbktulpatt hiag
installed in the target t trgeghlernd.h y o.urT HixsWow &kys d nrsette
0 0x00000016 ma p sEINVAaLand t her e f ONTGAN_INWALID BARAMETER

Anot her kind of error code could occur with the |
zero. To decode t he 0kOWO3kyso lerstooulcdh dreefodr additi

vwModNum.hal so beitarggthi Wi rfeet ory.

From <vwModNum.h>:
#define M_iosLib (13 << 16)

From <errno.h>:
#define ESRCH 3 /* No such process */

This means that the VxWorks iosLib wants to tel!]l
seems not to be reached since already the iosLib
that something is wrong with the handle itself.

The most common err or<dcrovdnea nree>t_u nsét dant ld yYENSDEE 9 That e .
means t hat t he i nstall routine di d not find al |
<drvsig> CAN_INFO structure array.

The described method applies if you need to tran
revision 3.3.0 the NTCANchnBbD&amugttphraote rs¢heosu Itdh eb ef uuns
application to translate error codes into error s
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4.1.5.6 Support of the CAN Extended Frame Format

All CAN Interfaces support the-Ibstemdedridi ame tbBo 1t
speci fhiz/laThenactive CAN I nterf age<3WHMG k81 db el |-CoANNg t
Fami |l yc h(aspstegdr e usually coBifti guaedi ien mod2ed whi ch r
messagesExitnentdneed Faaree FtooImantated but can not be re
application.

Starting with firmware revision 0.C.09 of these a
bet ween this 11 bit active/ 29 Dbit passive factory

The firmware operation moglebasnemdacateadnilmetdheers
the target shell with

xxx_switch(0, net)

whexa'x'is the driver specilfdrdegtrsefai X odyé fciame d eitn nah
to one of the CAN Interface's ports.

You can toggle between the two modes of operatio
command changing the first parameter.

xXxx_switch(1, net)

Not e:
After the operation mode is toggled yol
configuration active.
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4.1.6 Troubleshooting Hints

The foll owing paragraphs will detail some common
driver start. Also here you should find some advi
the internal working of tcheencerinveed. as far as inst

nately the hardware abstraction under VxWo
e is very dependent o-Ar thet &ctWWord&sawer sv e
ard. This is the r ease nexwhcyt ipl aitsf oardnv iysoaub |
XWor ks-AvehstentuiC®U BSP type and version,
CAN driver.

The first thing you must be sure of is to use th
guaranteed the reason for the driver not worKking

have a driver that is installed in the VxMW
up and be selectable in the component

case you may use lkear rCePIU talracthittheee tdurrievdrord
e
0

y o
ul
t e
f olivesdCAN.a i n t h target tree of your VxWorks instal
i te
I

S wn —
o - —
- O

r t he Wor kbench won't shdwltfBoer2 dr i
i nformati on.

e CAN driver needs to be able to access the boa
iver tries to connect an interrupt service rout
e chdaplt.dee.ad s with problems relatedd4t @ .dem8rsd wa d
obl ems with the interrupt handling.

I n he case of the driwear vmaime scSalalkidmgn amex eisrsg tud
failed) or not working properly there may be eith
i n rrupt connection. Depending on the kind of CA

ve boards (no | ocal CPU) Il i ke the C200
But the | RQ is not exercised while st
r whamWif iose @mbmptdet he first time. This
| c eerxWrciatcea(o)Re dfb(f) passi ve boar csaniTramd di
rget shelll

a3}

©
O wnwoT O —
gcCDO
D = D

As a rule of thumb you can deduce that it is an a
start fails i mmediately. | f the problems occur | a
more probably an | RQ connection issue.

wi t | ocal CPU or FPGA) like t
rst t he dr i-pvoerrt ende eRIASM aacrceeasss otfo
e | RQlhdandalidr .i fT haen ydtrhiivnegr gsoteasr

For active boards (
install ati on. At f i
t

then it connect s h

Pagl6aR?26 I nstall alli PocGuNde: C4.29 NTCA



Re alli me Operati

4.1.6.1 Where to Implement Needed Configuration Changes

driver core), tdadntcot bevrpartilie that should be <c
Ker nel Modul e (DKM). Thi s i's a wrapper around
information to theddwvinaenre >fSnmatai(gsni.mpWee del i ver f ¢
precompil ed decanmiticl tn & raedvhaderini 0.f

A 2.XxXx version driver consi st s<donhmetsyso bp alatby ecOn ¢ t
(o
t

Both should be I oaded i nt d( yAoure x\axmigd rek sl otaadr gsectr i vwpi
Idcan . Then yodgdcwename=®stSa agdt( )t he driver running. I
faybs skodl dp here in the troubleshooting chapter

Now you can try to add any changes in the configu
t hoaoaninit.c file and coympurlsealthho sr fhdiel d environment .
driver agai n «ivnante>sysh a npr ¢ o4 i licdpitb f .

| f you have a 2.x wversion driver t hat is config
parameters by setting macros from the Workbench G
prebuil t <imwnBmeeor f c 0o mébestiC&N.a i nt o t he kernel i mage.

caninit_<drvname>.c (called a configlette) from the targe:
defined via the GUI to change t he ccanmifci gurAast iaon.as

resort you cadng<dedindme>scife |l e directly (perhaps addi
vector transl!| at<idonv nraomet>Ged uwiga/etolheopoi nt er ?) .

The 3.x version drivers are always configured via
variants of the driver for a supported hardwar e.

described for a 2.x veragpitoer .d rTihv esr kii m dt lod plire wiea u ¢
named *IESDK@AN_ff .

The other variant relies completely on the VxBus

macr os namesb VKBCANe® Thher ef bee VXxBus i mplementation o
work correctly to make the driver wor k), i e. i f

i mpl ementation of your BSP to provide the correct
di scuisrs edhda.pt .eG. 6

4.1.6.2 Public Interface of the Version 2.x Driver Core

The following table shows the functions and vari a
driver core for the driver families C3311, c331,
board families can be dedu@ddecrfsravinltihatefteablt®. sTDhme
and variables and explain their usage.
c331li instac331 instal|lc200_instalc200i _insta
c331i _uninsc331 uninstic200_uninstic200i _unins
c331i _switcc331_switch

c331Pci Of fsic200Pci Of fs
c331ilrqOffic3311rqgqOffsic2001rqOffs
c331liGetlrqgc331GetlrqgqVc200GetlrqgVvc200i Getlraqg
c331li Attachc331Attachl|{c200Attachlic200i Attach
c331li Detachjc331Detachl|{c200Detachlc200i Detach
Not es:
I Thedr vname>_dwintcah (o)n i s onl vy provided for a

mi crocontroll er.
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I Thedr vname>PRcairQfafbdet i s only present for board:

I Thedr vname>* larngdidarwdlaawre >Gevarig&bkcesrare present
2. 7. x.

4.1.6.3 Public Interface of the VME -CAN4 Driver Core

The public interAfNdcedradfvetrhec o¥ME di ffers from the |
the following table.

cand _install () i nstal/l routine

cand4_uninstall () |juninstal!/l routine

cand4d _switch() switch2.OAN 2. OBN4.sle)e5. 6

cand4_ fl ags driver f4l.algs3.(lsee

cand _tickFregq ti mestamp fréeéqgluedcly (see

cand _irgNumOffsetli ke <drvname>1lr qOffset
cand4d_pflntVectord{ i ke <drvname>GetlrqgVector
cand4d_irgConnect M¢select the used interrupt ¢
cand4d _pflntConnectipointer to a user provided
cand4d_irgbDisconnedselect the used interrupt d
cand4d _pflntDisconipointer to a user provided

The varciaaldl &ahdged t iacrkeFriempl ement ed as gl obal wvari
need to be specified per board but only for the w
board parameter structure.

For further informati oncained e fcaniniticatdee € o0oMmment s i n

4.1.6.4 Address Translation and Board Access Issues

All addresses t haotasmpeonb esrp eafisifgty0AR_INFOt ©ier uct ur e ar e
bus addresses. | . e. depending on the bus ty-pe t hi
Bus addr es sBeosarfdstBullPSCA ddr e s sBeosa rfdosr aPBAlls VMBdDdr esses
VMEboar ds.

41.6.4.1 | SBus Address Transl ation

The dri veamwnankerspsauges t he foll owing functions to ac
I sysOut Wor d()

T sysOutByte()

T sysl nWord()

T syslnByte()

Any speci al accesses or address translation must
BSP. | . ®yslcmaWaiithfy) a p&lecasnedoerd geneBasewandlI| SA6
read tooOode8dr Pssease refer to the board's hardware
addresses and make shure that no | SA address rang
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4.1.6.4.2 PCI Bus Access | ssues
The driver must be able to access the board on tfF
the board manvuvally from the target shell adn(d) try
Attention:
To have the PCI show functions wused bel
include different modules into your ker.H
and bus configuration:
T For VXxWor ks versions before VxWorks
support you INGuWOE_PC_GFGIHOW e
i For VxWorks versions from VxWorks 6.
(INCLUDE_VXBU$ you mu s t INCLHQE| V¥BYS SHOW a n
INCLUDE_PCI_BUS_SHOW Be aware that having V)
PCI show modul BNCLYDEGPERI| CGEG@SHQW t h
Useci Conf i gTotpw Schiosvgl)ay al | PCl devices VxWor ks i:¢
i f oall PCI buses have been detected that are i mpl
Watch out for PCI bridges that may need
VxWor ks kernel
An exampl e -RGI threi dRg&l | ocated on the F
Emerson (former Motorola) MVME boards
included in the PCI Autoconfiguration r
After you checked that all/l ex pectpecd DRWIi clheuSdtadsn (a9 r €
bus number params@AN toatleodblcoboarldshit.olRéfi ad t hhec
| Ds you haveci OevoclkSiogw(s)lhows the PCI Vendor 1D
To fully identify the board you need to display
Subsystem Device | D.
Here foll ows some example out puPtCladf3 3al sbuocacreds. s fTuhle
for the ident irfeitdhaetrieon i s mar ked

- > pciConfigTopoShow
[0,1,0] type=P2P BRIDGE to [1,0,0]
base/limit:
mem=0xe8000000/0xefffffff
preMem=0xfff00000/0x000fffff
I/O=0xd000/0xdfff
status=0x2220 ( 66MHZ DEVSEL=1 MSTR_ABORT_RCV)
command=0x0007 ( IO_ENABLE MEM_ENABLE MASTER_ENABLE )
[1,0,0] type=DISP_CNTLR
status=0x0210 ( CAP DEVSEL=1)
command=0x0007 ( I0_ENABLE MEM_ENABLE MASTER_ENABLE )
bar0in 32 - bit mem space @ 0xe8000000
[0,18,0] type=NET_CNTLR
status=0x0210 ( CAP DEVSEL=1)
command=0x0007 ( |IO_ENABLE MEM_ENABLE MASTER_ENABLE )
barQ in I/O space @ 0x0000e800
barlin 32 - bit mem space @ 0xf5202000
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[0,19,0] type= UNKNOWN (0x80) BRIDGE
status=0x0280 ( FBTB DEVSEL=1)
command=0x0003 ( |IO_ENABLE MEM_ENABLE )
bar0in 32 - bit mem space @ 0xf5200000
barl in I/O space @ 0x0000ec00
bar2in 32 - bit mem space @ 0xf5100000
bar3in 32 - bit mem space @ 0xf5000000
bard in 32 - bit mem space @ 0xf5201000

value = 0 = 0x0

- > pciDeviceShow 0

Scanning functions of each PCI device on bus 0

bus device function vendorlD devicelD class/rev

0 0 0 0x1106 0x0598 0x06000004
0 1 0 0x1106 0x8598 0x06040000
0 18 0 0x10b7 0x9200 0x02000078
0 19 0 0x10b5 0x9050  0x06800001

value = 0 = 0x0
- > pciHeaderShow 0,19,0

vendor ID = 0x10b5
device ID = 0x9050
command register = 0x0003

status register = 0x0280

revision ID = 0x01

class code = 0x06

sub class code = 0x80

programming interface = 0x00

cache line = 0x08

latency time = 0x00

header type = 0x00

BIST = 0x00

base address 0 = 0xf5200000

base address 1 = 0x0000ec01

base address 2 = 0xf5100000

base address 3 = 0xf5000000 <- BARS3 base needed in 167
base address 4 = 0xf5201000

base address 5 = 0x00000000

cardBus CIS pointer = 0x00000000

sub system vendor ID = Ox12fe
sub system ID = 0x0001
expansion ROM base address = 0x00000000
interrupt line = 0x09

interrupt pin = 0x01

min Grant = 0x00

max Latency = 0x00

value = 0 = 0x0

This dump shows the condi-dan-plnasy)afrtienm la s CdudPnes gfl
device addresses.

After you have found the device in the PClI config
d(gommand from the target shell . Before trying ¢t}
translation is needed and then show how to access
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416.4.3 PCI Bus Address Transl ati on

I n most cxa&BRGtfydre anot her boar dcptuhAd r&sBU aadaesaess s he F
at its configypre ddR Gl tahded rseasnse.( But on some (often
t hepuAdr 6ferspér dadirds htehe f ol |l owing equation needs

cCpuAdpci Afdprcsi Of f s et

Therefore the dci aAfdremetalils BARX registers of t he
interface boardcopnudddeasiweull atuse tthhe acceoxs Of Hes edevi

OQur dri veamwnaniedspsaeyx ports &dv amiaael>& chiaQf fissetused by
in this calculation. Therefore you need to set up
nor mal | 'y daminte ifni lteh eb e<fda rven atmee _fi msdtaildn )i s call ed.

For avxBwms driver configured from the

t h éNCLUDE_ESD_CAN_BSP_PNP_QUIRKVh i ¢ h wi || all ow vy
<drvname>PwsiOfg st hESD OANCPCIOADR OFFSET n t he ¢
caninit_<drvname>.c |l ocated in the target tree.

To find the ri<gihtv nvaanerdycdudDrfsfisdauel d refer to t he dc
target BSP. To test the validity of that value yol

CANPCI /331 Access Test Exampl e

The foll owing exafpll/e33 Hmar d.hel tCAiINs al so valid f
(consider the different PCI |1 Ds for the3d1RheirOboad
by first extracting thepBAREadalIr(@doodv(tdan ftihred otuh e u
get that valué. 1spdéetsiBen beal cwnmcpudtidhet hasubht eagt
d(cgommand to |l ook into the Hodr @ved fdepdo rAfd@rF BAM 3 s ¢
b e i axfg00000 . Wict3h3 1aPc ioGf fzseato i n t hi0g5000@06 & ow e pdaedid darl s
her e.

- > d 0xf5000000

NOTE: memory values are displayed in hexadecimal.

0xf5000000: 4000 fe07 0000 1800 1000 4f43 444c¢ 2020 *@........ COLD *
0xf5000010: 0000 0000 0000 4f4e 945 ff00 00fa 7¢35 *......NOE.....5|*

0xf5000020: 8f7f 0400 0070 0053 fc66 7¢35 4100 0000 *....p.S.f.5[.A..*

0xf5000030: 7c35 0400 2000 0970 fa4l 6e00 ea43 4c00 *5|... p.A..nC..L*

0xf5000040: d832 d832 c851 faff 0f70 f941 4000 000f *2.2.Q...p.A..@..*

0xf5000050: fa43 7e00 d910 c851 fcff b94e 4000 000f *C..~..Q...N..@..*

0xf5000060: 7c35 0700 5c00 7¢35 0700 6000 fc23 aaaa *5]... \ 5. #..*
0xf5000070: aaaa 0f00 fOff fc23 5555 5555 0300 fOff *......#.UUUU....*

0xf5000080: b90c aaaa aaaa 0f00 fOff 0c67 7¢35 0500 *.......... g.5|..*

0xf5000090: 5c00 7¢35 0500 6000 7¢35 0000 1c00 7¢35 *. \ 5]...75|....5]*
0xf50000a0: 4200 1e00 fade 5200 0000 0000 0000 0000 *.B..N..R........ *
0xf50000b0: 0000 0000 0080 fO7f 0740 303c 0740 305¢C *........ @.<0@. \ O*

0xf50000c0: 0000 0000 0090 307c 0091 307c 0092 307c *...... [0..]0..]0*

0xf50000d0: 7c¢25 07c0 b078 4800 2f00 c000 0100 754e *%|..x..H./....Nu*

0xf50000e0: 0d00 60af 0dO0 8686 1000 754e 3763 352e e Nuc7.5 *
0xf50000f0: 0000 0008 8827 4f4e 0060 €200 0060 b419 *.....NO ..."...*

value = 0 = 0x0
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The val uesr eamr ktelde ichump before are some kind of m
t he BAR3 area of a C331 boacd3dldlFAdin@feldseedt ¥y ou beaz ev
case.

CANCI /200 Access Test Exampl e

The following exam@/l 200 sbdamrd.t hlet CIAN al so valid f
(consider the different PCI | Ds for the2o0dheir Obfoaad
by first extracting thepBAR2adel $& dfend m atl lcau | au tep u
cpuAdor that arac@otmmamsle ttohd ook into the board's

bel ow wep¢i Aldadrt hBeA R2x52®A0n.g Wid 2h0 (P c ioGf fzseerto i n t his
get Gxfbawoof or cphhdddr e.

- > pciHeaderShow 0,17,0

vendor ID = 0x10b5
device ID = 0x9050
command register = 0x0003

status register = 0x0280

revision ID = 0x02

class code = 0x0c

sub class code = 0x09

programming interface = 0x00

cache line = 0x08

latency time = 0x00

header type = 0x00

BIST = 0x00

base address 0 = 0xf5204000

base address 1 = 0x0000d801

base address 2 = 0xf5201000 <- BARZ2 needed for access test
base address 3 = 0x00000000

base address 4 = 0x00000000

base address 5 = 0x00000000

cardBus CIS pointer = 0x00000000

sub system vendor ID = 0x12fe
sub system ID = 0x0004
expansion ROM base address = 0x00000000
interrupt line = 0x0b

interrupt pin = 0x01

min Grant = 0x00

max Latency = 0x00

value = 0 = 0x0
- > d 0xf5201000,0x20
NOTE: memory values are displayed in hexadecimal.

0xf5201000: ff 21 e00c 0000 0000 0000 ffff ffff ffff *I............... *
0xf5201010: ffff ffff ffff foff 0900 0900 fffe OOff *................ *
0xf5201020: ff 21 e00c 0000 0000 0000 ffff ffff ffff *I............... *
0xf5201030: ffff ffff ffff foff 0900 0900 fffe OOff *................ *

value = 0 = 0x0

The hex values 0x21 in the dump e-
can only be seen after a power o020
h

zero in t i s case.

PCGrke280 oWt hdsase¢
0 P s enOgj ef dseddh i tso wba

EU
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4.1.6.4.4 Manual Configuration of PCI Addresses

I f you have the case of a host board / VxWor ks BS
PCI stuff by hand. Tobaoeemmbatr wyodu yemtrerdriwvwethe@ar
value di foxerFeFart fThem t he driver will write PCIlI ad:¢
of @ @AN boar dsreadned e |telse from the driver packages
needed for that specific board.

't is your responsibility to adminiPLtlerbrawaielsalloe
transparent at the right addresses. Verify that
memory spaces. After that yadihdicpmntamedc ka st hdee saccr ci ebse:

4.1.6.4.5 VME Bus Access -CSMNues ( VME

I n hdoswe mber of the driver parameter structure you
use The driver usgsBubkd&oBSePfakrpetcisdry ct o transl at e
VME address to the CPU addr €ANIn dbocde d .t B ealafaNsies tthr
can be configured t o -Aa2pdp eaadrd reeistsh esrp ai-2n8 2oheed dMnVeEs s € s W
you need to seldcesshepdesimedsSipagdtblee of the conf
structur e. The possihlel eprvadindeed f dé ki Meod itrhat var.i
definitions vinehom VXWor ks'

#define VME_A16 VME_AM_SUP_SHORT_IO ¥ 0x2d */
#define VME_A24 VME_AM_STD_SUP_DATA 1* 0x3d */
#define VME_A32 VME_AM_EXT_SUP_DATA /* 0x0d */
Be aware of the fact -CABN# hbobaerd antreseppéapdMESS
space and waits for further configuration. When t
from the configuration struEBCAN4 khaddwarmng.r ams dde
that referCAN4 thhaer cMMEr e manual . OndCANdfteesplobadss:i

configured address space and range.
VMECAN4 Access Test Exampl e

I n this example we aswWwBABR( Gax Ocdo)mieiSgrarnat080@e00 & D r
SramBaiEAN4 CANINFOsSt ructur e. Af t er the driver start ec
accessed by the CPU you may do the following on t

- > adrPointerBuf=0

New symbol "adrPointerBuf" added to kernel symbol table.
adrPointerBuf = 0x17611fd0: value = 0 = 0x0

- > sysBusToLocalAdrs(0xd,0x08000000,&adrPointerBuf)

value =0 =0x0

- > adrPointerBuf

adrPointerBuf = 0x17611fd0: value = 536870912 = 0x20000000

- > d 0x20000000,0x10

NOTE: memory values are displayed in hexadecimal.

0x20000000: 4341 4e5f 564d 455f 3034 5f56 5f30 2e43 * CAN_VME_04V_0.C*
0x20000010: 0001 0000 0001 0000 1500 0000 0000 0000 *................ *
value = 0 = 0x0

This way you can manually verifpyrttrat RtAMe-CANH# her V
Af ter tr ans/MBA32aodnd ref@seodocet o a vali d CPWxe@maas)ess (|
you should be alkider keddsmpi hgefr onpotrhtee ds tRAAM aorfe at.
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4.1.6.5 Interrupt Connection Issues

The driver needs a correctly connected interrupt
that interrupt issues could belong to:

I The functions to connect a C interrupt handl et
BSP of the host board. There is an assortment
on a part of architectur eisntaan esgis(. ) rBtoen rod c tt
Some BSPs provide neither of both routines. Al
int Conmedt §for others pnitheCesamecboard

i To connect a C interrupt handler the VxWorks r
parameter. How this interrupt vector addr ess
depends on CPU architecture and may al saldepe
conditions. Even the interrupt number itself

interrupt number the BSP's documentation shoul

I The driver uses the configured | R@ymsumbkeErn atbd e
osyslnt Enadbé gn Ci()g on the CPU architecture.
These categories |l ead to an unusable driver. Pl ea
the right functions are used for the interrupt nt
correct for your BSP and eldodrRdQ (ntulmeb edurpii vibeartn Imperridn tas
second step you may try to find out if any interr
41.6.5.1 I nterrupt Connection: Call of Wrong Fun
Sometimes the failed interrupt connection has it s
connect the interrupt. I n some cases you wil/l not

|l acks some of the needed fuappemwmnisf Thésdmiayef ors

t hpeci | nt Cofnunnecctti(o)n but your BSP doesn't provide on

build variant of the dirrntv@anmevdali(l)ams teed d afl soghs éch a
t

how o identify build variants).
I n any case you <dowlnd mefris s cswi t met he nm t ool on
connect functions are utilized. The nm tool's ful
(e g nmppc, nmpentium or the I|ike).
There are some rel eases of t he dr i vewt Co hwaoerc ts(u)p
pcilnt Coinsnewste(d t o connect the interr uflpgs.melnhbee rb e h e
of the parameter strduclt.ud.el (sfer masibonhapTerdeci de
to be used you should refer to the documentation
For avxBuwms driver configured from the V
flags by adap ESDNCAN_¢divsig> FLAGS macr o t o your ne
To alleviate the problems arising from the use of
recent driver wversions export function pointers
functions to the driver. Tsheeds ebycat hddadki yemctciboas
di sconnect the interrupt handl er.

Pagl706R26 I nstall alli PocGuNde: C4.29 NTCA



Re alli me Operati

User specific driver core | RQ connect functio

Drivers that support this feaduveame>ptrtta athnide qHa
<drvname>Det achAddHesdker of user specific functi

pointers. The driver <core calls these functions
interrupt handl er. I f the wuser BNPRYgiffreomch ¥ uthicé m on
the driver core will execute as fallback its defa

Pl ease r echniitc t /ccanihith<érvname>.c file that belongs to you
these function pointers can be initialized. It ca
changeable via the Wi ndriver Workbench.

VMECAN4 Connect Function Selection

The CAN4 driver calls connect and disconnect func
t o i nit icamihitic s e caninlt_icand.c file provide the means to cl
You have to select a connectanmsd_ imeg@GaminaamtpMiodd diee
entry for a connect f unccatni4o npfvlinat Qdmren eéna@taicod $ ono poh

val ues from t he Wi ndRi vBESD_CAN WAN4 KRDeCON MODE am e
ESD CAN_ICAN4 IRQ CON_FUNC Forr the disconnect functions the
variables is implemented. To make this more cl ear

paragraph.

4.1.6.5.2 I nterrupt Connection: Wrong | RQ Number

(0] connect an interrupt t

The vxWorks functions a
interrupt number which woul d
t ®

(0

t
parameter and not an in
an interrupt number t o
unfortunately the way t
architecture specific.

he compesdd ioontet heptdr v
o do tHNUBTGIVELH $ hati ol al s

I n the following paragraphs it is described how
transl ation by default and how it may be tuned to
The default formula for the number sysVeetwbl BBPOan
may be either a global wvariable of the BSP or a n
macro used at buil dx 8téirmceni dreec tux 20 BfRA® r Gxt0ed efcd rurteh e

i rqVecet orINUM_TO IVEQ(i r g NumbesVect prl RQO

T h
e X
s p
mo
ne

rqNumbaetioned in the formula is the | RQ numbei
ept for PCI based boards where the interrupt

ce To compensate for a wrong val ucesofofs yysoverctl
t drivers provide an additional |l RQ offset var
d
q

O »mw Yo &

s as the formula bel ow shows.
i rqVecet orINUM_TO IVEQ(i r g NumibregqOff§geVect prl RQO

Every driver that supporkdrvhamevhrig@bsiereexgp obe¢ sa
your neechsnitée nfihe <bderfwmraeme>_jiisnsdallll €9.

For avxBwms driver configured from the

t h éNCLUDE_ESD_CAN_BSP_PNP_QUIRKWVh i ¢ h wi || allow vy
<dr vname > lursg hfgf stelt ESD_GWNCPCIOIRQ OFFSETi n t he ¢
caninit_<drvname>.c |l ocated in the target tree.
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Using only this approach there are still some tra

T StilINUMTOEGVEC) macro i s compiled into the driver
specific the driver won't worKk.

T With aisgoOfgbbaet the | RQ numbers can only be sh
virtual Il RQ numbers or need IHAT_NUNRGET(Y) u nthbaenr' t r ebot
supported.

To provide a solution more recent versions of th
var i<addwvname>Ge.t IIrfqgVtelcatorvari able doesn't contain
t hat functi on rtgoNutimbaeirship¥ e Yohehave there the oppot
any interrupt number to interrupt vector transl at
sampl e i mplementation of INNMIEOLIVEC(M @ 1©ilNTi_NUM_GET)a s saeasi d.
| ooks sl i(kkeort hai C2001 board):

I* *
/* Callback to return assigned IRQ vector */

I* */
LOCAL VOIDFUNCPTR * c200ilrgVector(int irq)

VOIDFUNCPTR *irqVec;
irgvVec = INUM_TO_IVEC(INT_NUM_GET(irq));
printf(" -- > BSP specific IRQ vector is 0x%x \ n", irgVec);

return(irgVec);

}

Now setup theOpGeniwedWe dther caddOielsrsgabefd ttolrd )dr i ver
it to do the I RQ number to I RQ vector translation

VMECAN4 I nterrupt Number Restrictions and Off s

Pl ease be aware that the | RQ numlrgrum yneumbper owifdeda h
parameter structure needs to be a multiple of eig
n

and is described i more det ai-CANA. t he hardware m
| f you need to provide an | RQ numbcean 4o fi frgeNtu mpo @
accordingly. I f you configure the driver from the
ESD_CAN_ICAN4 IRQ OFFSElas nheeded which i n t uram 4wiilrlg NiuemOU & es

caninit_ican4.c
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4.1.6.6 VxBus Driver Prerequisites

The VxBus API provides the first time something t

under VxWorKks. Therefore the problems to find an
become | ess evident. But onotthe het BSP handeitwupi @n
VxBus | ibraries provided by WindRiver to establis

hints to check whether the BSP has done its job g
interface boards.

The following things must be added to your kernel
T INCLUDE_VXBUS adds VxBus support itseldf
T INCLUDE_VXBUS_SHOW adds VxBus show routines

T INCLUDE_PCIL.BUS SHOW adds PCI show routines based on t

In the following paragraphs we wil/| try to show
simplistic support for VxBus but at | east include
needs .vxBhue Shroom(t)i ne will show you if the VxBus sy
plugged in. Yowbrmaoy ofSthmovdgsea more condensed outp

buses and devices found.
41.6.6.1 Example of Working VxBus | mplementation

Here follows the output of a working i mpdrdeandmd i ¢
uni mportant entries removed. s CANowWs i vee cocdiudie
VxWor ks | mage shG@uAtN vbiotalr dampl ugged i n:

- > vxBusShow

Registered Bus Types:
MIl_Bus @ 0x004c52ac
PCI_Bus @ 0x004c5840
PLB_Bus @ 0x004c58c0

Registered Device Drivers:
pentiumPci at 0x004c4ae0 on bus PLB_Bus, funcs @ 0x004c4b68
i8253TimerDev at 0x004c55e0 on bus PLB_Bus, funcs @ 0x004c5660
ns16550 at 0x004c5480 on bus PLB_Bus, funcs @ 0x004c5548
m6845Vga at 0x004c4c20 on bus PLB_Bus, funcs @ 0x004c4c88
i8042Kbd at 0x004c4b80 on bus PLB_Bus, funcs @ 0x004c4c00
genericPhy at 0x004c5300 on bus MIl_Bus, funcs @ 0x004c5340
miiBus at 0x004¢5260 on bus PCI_Bus, funcs @ 0x004c52c8
elPci at 0x004¢4f20 on bus PCI_Bus, funcs @ 0x004c4fb8
plbCtlr at 0x004¢c5880 on bus PLB_Bus, funcs @ 0x004c5978

Busses and Devices Present:
PLB_Bus @ 0x004fb4d8 with bridge @ 0x004c58e0
Device Instances:
ns16550 unit 0 on PLB_Bus @ 0x004fc498 with businfo 0x00000000
pentiumPci  unit 0 on PLB_Bus @ 0x004fc898  with businfo 0x004fb718
i8042Kbd unit 0 on PLB_Bus @ 0x004fe598 with businfo 0x00000000
m6845Vga unit 0 on PLB_Bus @ 0x004fe798 with businfo 0x00000000
i8253TimerDev unit 0 on PLB_Bus @ 0x004fe898 with busIinfo 0x00000000
Orphan Devices:
i8042Mse unit 0 on PLB_Bus @ 0x004fe698 with businfo 0x00000000
PCI_Bus @ 0x004fb718 with bridge @ 0x004fc898
Device Instances:
elPci unit 0 on PCI_Bus @ 0x004fd398 with businfo 0x00000000
miiBus unit 0 on PCI_Bus @ 0x004fec98 with businfo 0x004fc218
Orphan Devices:
(null) unit 0 on PCI_Bus @ 0x004fd198 with businfo 0x00000000
(null) unit 0 on PCI_Bus @ 0x004fd298 with businfo 0x00000000
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(null) unit 0 on PCI_Bus @ 0x004fe498 with businfo 0x00000000
MIl_Bus @ 0x004fc218 with bridge @ 0x004fec98
Device Instances:
genericPhy unit 0 on MIl_Bus @ 0x004fed98 with businfo 0x00000000
Orphan Devices:

value = 1 = 0x1

This output tells us in the 0
i S 0@Wfc898 (t his is the PCI hos
0x004fb718 whi ch has a backlink to

B u spentiusnPca rdce vD ecvei d enss t Rar
t contRCbBut en¥t amde pa
oxt04c89B ast control |l er

TheClBusitself has a |ist of ADevice I nstanceso for
(i elPce) . AlIRCDBut hhes a | ist of AOrphan Deviceso. Thi s
i n ah@®@AN board. You may inspect telse@ Adle wioaeg di n stharcd
| Ds) bpcu®ewm&hobw(r) the current exampl e 6xe4fdB8t i ng t
you will get:

- > pciDevShow 0x004fd298

pDev @ 0x004fd298 [ 0,17,0 ]
deviD = 0x9050
vendID = 0x10b5

value =17 = 0x11

At |l east from t heses®AN HdDsr d.t Toaybe es varnePCyBusi c an
i nst aoxoodfc8®wt wi v RbPci Headédérn Erowh) s:

- > vxbPciHeaderShow 0x004fc898,0,17,0

vendor ID = 0x10b5
device ID = 0x9050
command register = 0x0003

status register = 0x0280

revision ID = 0x02

class code = 0x0c

sub class code = 0x09

programming interface = 0x00

cache line = 0x08

latency time = 0x00

header type = 0x00

BIST = 0x00

base address 0 = 0xf5204000

base address 1 = 0x0000d801

base address 2 = 0xf5201000

base address 3 = 0x00000000

base address 4 = 0x00000000

base address 5 = 0x00000000

cardBus CIS pointer = 0x00000000

sub system vendor ID = 0x12fe
sub system ID = 0x0004
expansion ROM base address = 0x00000000
interrupt line = 0x0b

interrupt pin = 0x01

min Grant = 0x00

max Latency = 0x00

value = 0 = 0x0

Judging from this output you Kk-RGWw/ 271@Q@v drmatt hat st
i mpl ementation is aware of the hardware so far.
di spl aypeldb IwiittrHSthro wt(hHhe same orogob4&dzee d devi ce at
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- > plbintrShow 0x004fd298,1
(null)_0:
numVectors = 1 (defined in hwconf.c for device)
intVecList @ 0x00000158
intLviList @ 0x0000000b
intCtlrList @ 0x00000000
pIntCtlrTable @ 0x00000000
value = 0 = 0x0

To displ awnfalk haed hibssed native VXxBus routines to be
VxBus i mplementation. I f you have seen all this i
wor k. I f you only need to see some informatifonhea
board itself is accessible you may lude 4t e functi

4.1.6.6.2 Example of not Working VxBus | mpl ementa

I n the fo
be abl e t
wit hout t

Il owing section is some output from an i
O support our VxBus CAN driver. This is
he esd VxBus CAN drewveel compgéed into th

- > vxBusShow
Registered Bus Types:
MII_Bus @ 0x00311a04
PCI_Bus @ 0x0031162c
PLB_Bus @ 0x00311648

Registered Device Drivers:
mottsec at 0x003118e8 on bus PLB_Bus, funcs @ 0x003117d0
mdio at 0x00311be0 on bus PLB_Bus, funcs @ 0x00311bac
mv88E1x11Phy at 0x00311b00 on bus MII_Bus, funcs @ 0x00311ad0
bcm54xxPhy at 0x00311a70 on bus MIl_Bus, funcs @ 0x00311a40
genericPhy at 0x00311b6c on bus MII_Bus, funcs @ 0x00311b60
miiBus at 0x003119bc on bus PCI_Bus, funcs @ 0x00311960
miiBus at 0x0031197c on bus PLB_Bus, funcs @ 0x00311960
plbCtlr at 0x00311670 on bus PLB_Bus, funcs @ 0x00311664

Busses and Devices Present:
PLB_Bus @ 0x0035ae78 with bridge @ 0x003116b0
Device Instances:
mottsec unit 0 on PLB_Bus @ 0x0035be38 with businfo 0x00000000
mottsec unit 1 on PLB_Bus @ 0x0035bf38 with businfo 0x00000000
miiBus unit 0 on PLB_Bus @ 0x0035¢238 with businfo 0x0035b1b8
miiBus unit 1 on PLB_Bus @ 0x0035c538 with businfo 0x0035b1f8
Orphan Devices:
MII_Bus @ 0x0035b1b8 with bridge @ 0x0035c238
Device Instances:
genericPhy unit 0 on MII_Bus @ 0x0035¢338 with businfo 0x00000000
Orphan Devices:
MIl_Bus @ 0x0035b1f8 with bridge @ 0x0035c538
Device Instances:
genericPhy unit 1 on MII_Bus @ 0x0035c638 with businfo 0x00000000
Orphan Devices:

value =1 =0x1

At | e @Gl tBuststhheows up in the fiRegistered Bus Typeso s
Presento section thePCeBus pr@aoentnst Bmere fodr & htehe V)
know anything about the PClI devices present and c
driver.I nstead we miss a driver for a PCl host br

based omi védmatam i nPER Bunitcheatonc athled serve asPa Buet bri
i nstance.

NTCAN I nstall alli PocGuNde: C4.29 Pagl76f2



Re alli me Operating Systems

4.2 QNX®

This chapter covers the necessary steps &sCGANst al
boards supporting the QNXI time operating system

CAN device driverG@NX6r.eQNakwa ix| @mbie . ffoorr di f f erent CF
architectures.

Not e:

The device driver installation for supp
i s coveredd.ibn. 3chapter

Not e:
CAN deviceeddmveeddddrboar ds QNiXah es pmapar
and are not deployed as a separate CAN

A VxWorks CAN driver package B@EANrtntemd acesmdbdioe
target architecture. TemamtestprackageéelTdManf ar matawhi tah
revision history obfr etatke ndr iimdrosr mand ohatwédi ch did
manual s. Pl ease also read this file before instal

Not e:
The CAN devieszdmnbédaeded flnoards QNXahespanp
BSP and are not deployed as a separate
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4.2.1 CAN Board Support Overview

Device dresyd€ A8l foterfaces ar e @OWaKi vl earbslieo nfsorandli f
architectures. A single device driver often supp
chaplt.ddor t he CAN interfaces which belong to the s

QNX 6. X 7.0 7.1 8. x
Architeg x86 x 86 x86 | x86 _
CAN Fan
C2001
C3311
c200
C331
C360
c400
Cc402
C405
USB2

x
(o]
(o)}

JSURN I VI I < (R D I DI [ D (R L I O o
JSURN I VI I < I DI < I [ D (R L B O o
JSU I VI N < R D I DI D (D I O R
QoYY DD

Not e:
| f a combinationQI\b)?fve(IAle oinn taenrdf/ @ae ,CPU a
usuppopt edse c oerstdauptpotrhte f or hel p.

4.2.2 Driver Integration

The suppoedCANMrbaards consi st sdeveah -bearddmotol c eand i & e |
shar ed libritchntsar y . (

The namedevyi cdhedniavegr foll ows t hdesami hald2cieonn vtehnet i
col ubmi ver -Nameng Conviewywtirepboardipotgp wi th the matc
combination for theThdeaapaawtairee sPAN I ftohaarsdiav il ye carvie
a complete CAN device f aQriNX Re s oiusr ciempMBenrzdgnetae ds earsv e
program t hat accepts messages fr om tohteh e@ A Npdvwagrrea ms

This appumpmarht s CANfofaerrdesnt( managed by different re:
QNXt argvett)h the identidiaflf @¥ammldi caddl icosssa mér eCAN
boairnm paarsalweelllQNMXapopnlei tat debf er dmtar @AN
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4.2.3 Diriver Installation

The CAN dri ve@NJ%ioS tsvmirppeddras compressed tar arch
convention

board - proto - ntovwv -arch -vx.y.z.tar.gz

wi t h
board - proto CAN driver family 2mamer( & .hge. CBcBil3 Flan
ntovvv ONX target versi©@NX7.el)yg.. nto710 for
arch QNX target architecrure (e.g. x84 64
X.y.z Driver version (e.g. 4.2.0)

The archives contain the following files:
Fil e Description

Readme Current notes and installation ir

CHANGELOG Change list [ driver history

devcan - xxx - yyy

upd- isa331 Programs for firmware update ( CAN

upd- pci331

upd- pci360

pciclass - pci200 Programs for -€eassng the PCI

pciclass - pci266
pciclass - pci331

libntcan.so.x Dynamic -NPCANixbraryli(brary versio
ntcan.h Header ofAPNTCAN

cantest.c Source code of exampl élYyprogram 06c¢
cantest Binary file of example program 6c¢

The installation of frhaeudewisceaddriiniesrt rarn oQNX i ght s
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4.2.4 Driver Start

Start t h

e resou
from a (start)

r
script
Ex ampFloer: a-PCAN331 board the start command i s

devcan - pci331 -i20 [arguments]

In a console window yow fcarn a pgpteardt uph emegps d gen:

ExampFoer: a-PCAN331 board the start command i s
devcan - pci331 -i20 -v

should show an output I|ike the one bel ow:

devcan - pci331 -i20: version 3.9.3 build 16:52:53 Mar 19 2013
(0)CAN_PCI331: Clock=0x00000000 Baud=0xT7fffffff Mode=0x00000000 Nodes=can0
(0)CAN_PCI331: Hardware - version 1.0.0

Further argument s faorlel aeismgrerb.ed i n the

NTCAN I nstall alli PocGuNde: C4.29 Pagl76fR2
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4.2.5 Driver Configuration

Th®QNXdevice (dirdsveeursce avamagenti)gured wi tlhdrpar. eemeet
command.

4.25.1 Command Line Parameter

heQNXr essour ce aman agerfsopt rileidsstvedd i n the table bel o

as arguments to the start command described in th
Opt i Argume\ Description

-b baudrawnitial baud rate (Default wvalue

-C frequency Override CAN controller clock in

-C options CAN board HW interface specific

PCl/PCl e:

CAN board selectiobtDamdluagrpfoiChlt
boaradss inJytialized

T pci= index (APCI I ndexdo as indi
commandva@pci

! sdid= id (ASubsystem | D6 as i nd
commandvdpci

 irg= interrup t(Overridel R@esiPOme
T nomsi( Enf orce PCle INTXx instea
| SA:

Hardware ressource settings:

f o= address (I-A@dr ess)

1 irg= interrupt (An unused i nt ernruwsipd
determined and set with this
-e errorinfo \Extended error info (0/1=0ff/ On)
-h - Display a list of all possi bdeng
window and terminate afterwards.

-m mode |[Mode fl ags ( d00080000t) val ue =

0x00000040 :Enf oriceeDahy moadel oWAN por't
0x00000080 :Di sconnectafftream lbawss handl
0x00800000 : Pr e-bet DBMA omneemrebri3t2 DMA me¢
0x20000000 : Do not wuse f i(rOmwayr eC 3f3als/t

Not A&l I ot her bits are reserv

ed a
-n net nulThis option configures the | ogic
the first physical port of the C
incremented by one for each addi

f onret numb ér.
-p prio |This option configures the threa
The default value for prio is 1¢
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Opt i Argume\ Description

-P prio |This option configures the pbheéfoz
for QNX 6.x/7.x: An | RQ Handl er
Il RQ handling thread runs with pr

R rxbuffer Rxbuffer of CAN node (Default: 1

-t poolsize Maxi mal size of threadpool (1..

-v - Il ncrease.véhbobevgl ofwidét aialchi g
The opuwvdnhas the identic¥WB86edésd
bel ow.

-V mask |[Display additional (debug) mesFfs
console window. The mask par amet
or as a hexadecimal value prepen

Tabl4Command Line P&Xareti ererof
PCl/ PClexbmat d: e
The command
devcan -pci331 -i20 -n0 -cpci=0 -n2 -cpci=1
starts the ressourckBCmhdaggeboédondstiwo CHAS stlpxd e ml a:

netrumbetro O*beatd and | ogical

| SA board
The

exampl e:

command

devcan -isa200 -sjal000 -nO -cio=0x1e8,irq=5

basle net number 2 to

-nl - cio=0x1e0,irg=7

starts the ressourckeSAhAaAhR@agebodondst wo €A system a
net number 0, 1 O addrébeadbdlaBd | &pi atobabe det
Ox1e8, I RQ!Y7 to the 2

Not e:

With the command

use devcan -pci331 -i20

al | available paPe€meBa8iLy aaherer CANed wh

resource jmaitadienr henoopti on i
NTCAN I nstall alli PocGuNde: C4.29 Pagl8af?2
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4.3 IntervalZero RTX ® and RTX64®

This chapter covers the necesstsaantdy sthepdevioce ndt iaV
es@AN boards supporting theTrXe aln dtFfiBiies 6okprevraat iZnegr os,

RTX and RTX64 ar e ntoi nmeet aonpde raaltd meg rseyaslt e mso nb uth aa k
extends Microsoft Wi ndosyse gdB2amd dett-teiri me) news ptahle i hiri iegk

l the informatiooaovarh&Miivde rcshiaopnt eas 6wWeivtler ason het i
eferafkdXtol f the text 64dbfveerrssieoxmpltihcei ttleyx tt ovitlHe r e
Attenti on!
As the Interval Zero support-bdnd meirrstie
techni aI support earnléd mdismt d reanmd ex alt ye d
the device driver files are kept avail g
Not e:
Alels@AN device dri ver sRTX qduaerse naont isnutpepror
with WFddoiwses, so the interrupbel awnefid

exclusive use by RTX but can be shared

Finding an exclusive I RQ often require:
di sabling oftdewi cWisndows

For the PCIl e busfrtehee snoolsutt i toCnd NPESII e /dHd4edtan
this CAN board supports MSI whi ch mea
problems described above do not arise.

A device driver package for RTXrnanent ai hhet tdevioél

specific driver name following dr)dver naming conyv
Fil ename Description
bin/rtss/<drvname>.rtss The hardware specific CAN de
bin/rtss/ntcan.rtss The NTCAN library (only RTX)
bin/rtss/ntcan.rtdll The NTCAN library (only RTX6
bin/rtss/cantest.rtss Theantaepsptl i cati on
doc/ Folder with APl documentatio
include/ntcan.h NTCAN header to compile the
inf/ Folder with digitally signed
lib/ve/ntcan_rtss.lib Lib file for Visual Studio t
samples/cantest.c Source codaentadpspti heati on

Tabl®Files of RTX/ RTX64 CAN driver pack
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4.3.1 Driver Integration

4.3.1.1 RTX64

The suppeoerst@AfNori naaner face consists of a device driv
(ntcan. rtdll) as shown in the cture below. A hal
compl ete CAN device family) i ementde dt haes aapnp IR TcSe
must | ink explicitly or impl:.@ ly to the NTCAN |

pi
mp |
cit

RTSS Application RTSS Application RTSS Application

J

RTX64 ntcan.ridll
RTSS Environment

v

Cxxx.rtss
Device Driver

v

Cxxx.rtss
Device Driver

Device Driver

Device Driver

‘Ii‘l g

‘II" 1
I‘"" i

CAN Hardware CAN Hardware

CAN Hardware

Y caNBus Y \/ \J

Fi gWBrReT X64 Driver Architecture

This approach allows wusing different CAN driver i
all ows several RTSS processes using the same CAN
di fferent CAN hardwar e.

NotAe :CAN dr i were schoatmeosnead t o exchange C
hardwareneandonmmomead to exchange dat a
NTCAN | i aiGAN hfaorrdware handled by the d

NTCAN I nstall alli PocGuNde: C4.29 Pagl88R2
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Syst ems

The entries

CAN based RTSS

exported by the CAN devi
application wi.l

RTDLL desé¢nibed in

| al wa

For implicitly |Iinked RTDLLS
name i n

LoadLibrary, t he

executabl e fi

| e exi st s.

or
RTDLL

explici
files muy

43.1.2 RTX

The suppeoerst@AfNori naner f ace

(ntcan. rtss)

l'i brary into
whi ch means
shaaecommon
resolution o

t h
ad
f

as shown in the pi
compl et e CAN desgbiec el ofaadneid yt)oget her wi
the RTSS environme

consists of

cture

nt . De

at they are individual
dwiesb oephee RTSS
references to exported

ce driver are
ys reference

a device driv
bel ow. A har

th the CAN h

vice driver

RTSS proces
processes and acc

functions

RTSS Application

RTSS Application

RTSS Application

RTSS Environment

v

ntcan.rtss
Library

v

Cxxx.rtss
Device Driver

Cxxx.rtss
Device Driver

Device Driver

CAN Hardware

Y |
- : CAN Hardware
|

Y CAN-Bus

Y

Y

Y

Fi gurRTX Driver

Architecture
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This approach allows using different CAN drivers
all ows sever al RTSS processes using the same CAN
di fferent CAN hardware.

The entries exported by the CAN device driver are
CAN based RTSS application will always reference t
DLL desctlibedei NTCAN RTSS DLL may also be | oaded

applications which refer to the NTCAN API even i f
present .

NTCAN I nstall alli PocGuNde: C4.29 Pagle86R2
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4.3.2 Driver Installation

Tosuppoes@AN interface in the RTSS enviroamemnt it
managed device as described beRToXv Rumotri meurDhceu medret

4.3.2.1 RTX64

The -b6i4 versions of Wi ndows only accept digitally
device driver package comes with an | NF file and
RTX64PNP driver for the CAN ilrntker ftahcee.i nTshteal d tag i S0
standard Windows devi ce 2dfrarvetrh ed ewsarrii douesd (i T X6hda pst
of Wi ndows.

For a gener al detailed instructions how to convel
Converting a PCl/PChetbheviROX64o SRKX&HL!| p.

You must WiusdowbeDevite dMashbgerrthe RTX64PNP driver
I n Dehwei ce Mainmadgoews t her e wi IOIt hlreg dweid/d cieasey eilnldew e X ¢

point next to the icon (if there is no device dri:
on the CAN module attached) or the device is 1|isi
already i nset aplilcetdu r(es ebee [tohw) .

=y Device Manager EI@

File Action View Help
e FEHE QR %S

4 = PC-DRIVER-TEST
44 CAN Interface

L Ly CAN-PCgtaas

M Computer Update Driver Software... I}g\
\_v Disk drives Disable

»-By Display adapt Uninstall

. -4 DVD/CD-RON

'__33‘_0 Human Interf Scan for hardware changes

b el IDE ATA/ATA Properties

&= Keyboards

b I Mice and other pointing devices

.. Monitors

I,-_:l‘ Network adapters

@ Other devices

> 75" Ports (COM & LPT)

D Processors

-2 RTX64 Drivers

b -4 Sound, video and game centrollers
.---_'l_-' System devices

b ¥ Universal Serial Bus controllers

Launches the Update Driver Softy

Foll ow the install atidavenbBlistitcdn othe kmawsd i fckr ttht
t headrtx64.inf file.

Pagle86R26 I nstall alli PocGuNde: C4.29 NTCA
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Update Driver Software - CAN-PCle/402 (1)

Browse for driver software on your computer

Search for driver software in this location:

C:\Temp\Driver\c402\rdb4)

[@Include subfolders

>
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

- Browse...

@ |l Update Driver Software - CAN-PCle/402 (1)
Select the device driver you want to install for this hardware.

il
disk that contains the driver you want te install, click Have Disk.

[FI5how compatibic hardware

Select the manufacturer and model of your hardware device and then click Next. If you have a

B

Model
[53] CAN-PCle/402

5] This driver has an Authenticode(tm) signature.

Tell me why driver signing is important

[s

Proceed
devi ce
assigns
for mor e

whi
CAN i

ch

nstall
ar e

nterface

aBoghatures

@ L Updste Driver Software - CAN-PCle/402 (1)
Select the device driver you want to install for this hardware.

o]

disk that contains the driver you want to install, click Have Disk.

Show compatible hardware

Select the manufacturer and model of your hardware device and then click Next. If you have a

=5

Model

CAN-PCle/402 (RTX64)

(51 This driver has an Authenticode(tm) signature

Tell me why driver signing is important

e ——

ation
| oaded i n
to the |

t he

nt erval

a nddi awiongduoew sb owki.|l | T hpe
RTSS

enviror
Z&@r 8 RTX

(=] Windows Security
Would you like to install this device software?

Mame: IntervalZero, Inc, RTX64 Drivers
| Publisher: esd electronic system design gmbh

] Always trust software from "esd electronic system
design gmbh".

"\if‘ You should only install driver software from publishers you trust. How can I decide which device

software is safe to install?

oy

Not e

I f you
g mboh you
another

actii
wi |

vat e

not

t

digitall gesdiegheeé. driver

checkebdxef Al
to confirm
f

he
have

Way®aift
t his
or an

ntshteear lt t on t o

Pr es sl

cont

nue

NTCAN l nst al
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I f device conversion to RTX64 completes sRTIxX64sf ul
Dri vienr st he Device manager.

= Device Manager E'@

Eile | Action View Help
&= | T E HE &b

4 =4 PC-DRIVER-TEST
- M Computer

- Disk drives

‘B Display adapters

oy DVD/CD-ROM drives

EF;'_, Hurnan Interface Devices
g IDE ATASATAPI controllers
<= Keyboards

}E!, Mice and other pointing devices
A Monitors
¥ Metwork adapters
4 - i5 Other devices
- [l UsB2292
T2 Ports (COM & LPT)
3 Processors
a - | RTHGA4 Drivers
- 1[5 CAN-PCle/402 (RTX64)
¢ el RTHB4 Plug and Play Driver
. -% Sound, video and game controllers

» M Systern devices
- i Universal Serial Bus controllers

| f a Windows driver is already install
prevents migration to RTX/RTX64 with a
I nstalledo for this2.ddevdi oeer Refnert hboscs
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4322 RTX

Before the RTSS devi cke Witchee,e CANNa musha faaxnki grheed t o
This is perf dRiTiXe P rwgpteorgtitetsle panelPl agp lasnfia il alynh he h
devi cee tthree CANmusherdealcect ed and assigned to the
foll owing figure:
System Properties n
| Hardware Profiles | Peﬁormancel
* View devices by type i~ View devices by cannection
nputer
CAN Interface
% 1544331 CAN Controller
B 154/331 CAN Controller
[ &2 COROM
[#- =3 Disk drives
[ @ Display adapters
[#-5Z Floppy disk contrallers
[H-5=y Hard disk controllers
[]--E& Keyhoard
[+- 5 Monitor
[#- 57y Mouse
[H- B Network adapters
- Ports (COM & LPT)
H @ System devices
Froperies | Refresh | Remove | Frint. |
Ok I Cancel |
I f a Windows driver is already installed for thi
deviceCAMNadser fhteno Windows driver has Dbeen inste
the CAN interface an@t WrndP@®is Rreirddeo nDawo CAN Net v
I nterface
Af ter t his |l ogi cal assmgelimne nt e mdivee dCAfNr oimmt telr d a We |
management by selecting Remove in the device mana
hardware or a r eb®nts uocfc etshse tshyest@E@AN i nterf ace shc
Drivers class as shown bel ow:
L, Device Manager 18l =]
J fction  Wisw “ = = |@ |J |
£ CAN Intetface
[]--- Computer
[ Disk drives
-3 Display adapters
[H--L%) DYDICD-ROM drives
[+ Floppy disk. controllers
E‘W Rkx Drivers
@ Rtx PrP - Other PCI Bridge Device
B Rtx PnP - Other PCI Bridge Device
" Rbx PP and Power Managemenkt Device
NTCAN I nstall afi PocGuNde: C4.29 Pagl8eR?2
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4.3.3 Driver Start

The driver i s |l oaded into the RTSS environment an
the RTRT$®S®muidype in a Windows console the foll owi

rtssrun driver.rtss [Arguments]

w h e rdever.rtss mushhe replaced with the r40bness of atnhde d
Arguments cont ain the device driver configuration par
I'n theeG8ilon this may be performed |ike this:
2lx
w55 Tolaunch an RT3 program, tpe its name with its
g@f command line arguments.
RT55mn: I"E:'\F‘loglam FileshCANSbin\tzshcandre e’ - j
[ Suppress wamings
Special Mode
% Run RTSS process © Register ATDLL
il Hegister_tu:- TLf ™ Share between processes
ab baat time [™ Perform |oadiunload test
Ok I Cancel | Browse... |

FigwbrSst arting the

| f an error occurs at start the numeric err-or C O

process is terminated. I n this case-vtohd odidl iowed
numeri cal hexadeci mal value toebugctrrerace meéies avgeersh
initialization errors.

For RTX (not RTX 64):

I n a second step mubkbte NToCaAdNe d iibmrtaor yt he RTSS e
same manner. Type in a Windows console the f

nviro

ol | ow
rtssrun ntcan.rtss [Arguments]

| f an error occurs at start the numeric err-or cC o

process is terminated.

Pagle9oR26 I nstall alli PocGuNde: C4.29 NTCA
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4.3.4 Driver Configuration
The

RTX desiaeedc ovi BahRTUS Srdbormman d .

4.3.4.1 Device Driver Options

The RTX ddreiwbeerbbasvi our can beopatdiaopntse dl iwsittehd tihne t he t

TableéDri QptiofnsBI¢ i ver

I nstall alli PocGuNde: C4.29 Pagl9af?2
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Exampl e:

The command

rtssrun c402.rtss -VOXFF -n2 -pl25

TStar t&4 02h efdaenviilcye driver with additional (debu
TAssigns thenkbghaoambebage
fTfConfigures an | ST (intert2pt service thread)

I f a driver is started without any command | ine ¢
first physical CAN port, all|l | ST threads ge6t4d a pr
console are reduced to a mini mum.

4.3.4.2 Priority Layout

The active CAN device driver starts sever al t hr eaid
with two physical CAN boards.

@ RTX64 Task Manager - O X

File View Help
Running Tasks | Scheduled Tasks | Performance

Task Status CPU Ideal Affinity PID Scheduled
3 ﬁ Windows Driver Linked to RTK 1 Running 2 (0.2) 1
3 a RTX64ControlPanel.exe Running (0.1) 3616

File Location
cAESD\candrv\trunk\esdcanMake\rixed\ws2019MRTX64_CAN\x64\RtssRelease\c402.riss
Local Memory

MSpace used: 1311168 of 2105344 bytes Start-Up and Termination Thread
MSpace auto expand is enabled

Threads
TID CPU Affini Status

52 0.00% 2 Running
53 0,01% 2 Runnin .
g ‘ Interrupt Service Threads (IST)

57 0,01% 2 Running

58 0,00% 2 Running

59 0.00% 2 \ Running

\ Communication Thread Driver <-> CAN Hardware
\ Communication Thread Driver <-> Application
o | Start Task... | ‘ End Task |

Fi gwbrRRT X64 Device Driver Priori
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RTX64 scheduling allows RTSS thredadmet préexectuti esa
where 127 is highest priority and O is the | owes:
priorit®gomeé O6f the pri orviitai eds i miegh to pilta hoanpkla. plteedldc i &
if the assigned default priorities do not fit int
‘Threa«Prioritbescription
Ma i n 0 The priority of the initial t hr
After starting the device drive
handle the driver stop.
I ST 124123 One I nterrupt Service Thread (I
board. The default priority of
overridden with theoOotddaaibddg .dri v
DPC 123 CAN driver thread (common for a
device driver) to exchange dat a
DI SP 121 CAN driver thread (common for a
device driver) to exchange dat a
Tabl®8RTX64 Device Driver Thread Priori:t
As a rule, you should always keep the following n

IST > DPC> DISP > RTSS

wi RlBBSas priority of the threads which perform NTC/

4.3.4.3 64-Bit DMA memory

The default behaviour of the device driver is to
bel ow 4 GB. I f t he CABN th aD MAvaarded rseuspspeosr tasn d6 4t he h o s
above 4t GBs possible to enforce the driver to req
Even with the availability of physical memory >=
request memory from the area < 4GB first. Only if
an area >= 4GB. To inverttthhe ¢r ceespeicnghyod | aan

parameter (&.e&x)L.hlapter

Not e:
The wuse of DMA memory in an area >= 4
additional four byt en;ayfecard tthoe aa dsdmwad sls ,d

NTCAN I nstall alli PocGuNde: C4.29 Pagl9sR?2
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4.3.4.4 Multi Core Support

RTX is assi
i ver are h

ed moroea nahlatairentee by RQaand t he |
ed on thedproags$sai tyiolaé crpmod d endh d ure
to optimize your overal/l system p
finity and/or using the "/ p' par a

e command CAtORratmd eyhee driver as in the exa
Q/ I ST execution to thwipeopessesswithumbersy

rtssrun / a 2c 402 .rtss -v OxFF

e driver handles mooeet dbpeat emeyCANcan
| ST handl iopd Bawint thd heodevioehdndbertt
with thAaodEeéTsaebelep .dr i ver opti on

e command starts the C402 family device dri
C/ DI SP thread execution t eitdlee pproceessor nwintk

rtssrun /a 2 c402.rtss -vOxFF -A3

For a system with many CPU cores assigned to RTX
device driver the common DPC and DI SP thread migh

core. In this case you can overcdme hthi felnit imictal a n
in parallel wusing tche &Eawihc aedriicveerdraopteiron nétance
using individual DPC/ DI SP threads assigned to an
Exampl e:
The commands below start an individual instanc
CAN card in the system on CPU core 2 and the s
3. As each driver instance startsalascsimpguwstingpl @

a different net n"dimbstr a rbcaes et d opr eévheent2 overl ap]
number s.

rtssrun /a 2 c402.rtss -VOXFF -¢c1 -noO
rtssrun /a 3 c402.rtss -VOXFF -c2 -n4
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4.3.5 Driver Unload
A driver must be gracefully stopped (unl oaded)
optikobn woi t h the following command | ine in a Wi
rtssrun driver.rtss -k
or if the driver was started for just one card
rtssrun driver.rtss -k -c number
wi nhmbes respective card instance.
Attention!
You must never terminate a drrtisvsekri I¢ldle! i
magéor its RTSS process as this might r
this forced termination RTX/ RTX64 wil/|
ressources which are still be used as [
awar ehiosf. t
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4.3.6 Miscellaneous

This chapter covers several topics using the NTCA

4.3.6.1 Application Development

To develop your own NTCAN bag€ed®iappli Saudeonspwekh
contains tnthaeh laead erh e Intcab rtsalioy fTiot e mp i IRET Xy, omu st
def UNDER RTS® ef ore the header is included.

You can also start developimgnegwiumemapponmaeni obef o
change intomeh&TES8akheaseonmenmore comfortable pos:
application and tes@AHddvaokt sagehioéhthest support t
I'n this muasidrestyalul the WrndewsttdeviCAN SDK as descr
2. Use t hecanhewhkliech comes with your RTX driver pac

features which are already available on Wi ndows I
UNDER_RTS® ef ore you include the header.
Not e:
The NTCAN API on Windows and RTX is i dg¢g
operations are not supported in the RTS

4.3.6.2 Example Application

The driver package comescavestirtss t wdi RTSSaapplei ¢ dataide

RTSS environment in the same way as described foc
progryam, can do basic functionality checks of the
are described /iln/ more detail i n
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4.4 TenAsys ® INtime®

This chapter covers the necessary steps &€88ANst all
boards supporting the FrBaiofRenmesyosperating system

| Nt finee a h-ai ther eleh eetn OS for the x86 archiatleonteur e
(I Nt i me dustriobutdaydieREO&HI t h(l Wi nchewd oy T nROwger ne
suppor tTsi nkeedAlppl i cati onBi mM&RTABaraadLiReaari es (RSLs

A device driver Fpackaiges fohel Noddimewst ng fhéedewhee e
specific driver name foll owing dr)idwnever>namiamg |cNan w
maj or version.

Fil ename Description
bin/ <ver>/ <drvname>.rt a The hardware specific CAN de
bin/ <ver> [ ntcan.r sl The NTCAN |l ibrary
bin/ <ver> / cantestrt a Theantaepsptl i cati on
doc/ APl documentation, release n
include/ntcan.h NTCAN header to compile the
lib/ve/ntcan.lib Lib file for Visual Studio t
samples/cantest.c Source codadaentadpspti heati on

Tabl@&Files of IntimeE CAN driver packa
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4.4.1 Driver Integration

The suppoast@ANTri nather f ace consists of a device dri
(ntcan.rsl) as shown in the picture below. The ha
a complete CAN device famiNtyRedls mpmpli e(@R hi)ridc has
creates a r easfitddessutc cseesrsvfiucle s ma sbte. sTthaer tderdi vbeerf or e a|
which links explicitly or impliciltNtyfReealitnhee S\TaGAeNd

Library (RSL).

This approach all ows usinIgNt(friefrhefvérrnnlmeﬁANWdthverhei
and all owsNtsi&vedssil ng t he same CAN halrNtwiddiled iansy we |
di fferent CAN hardwar e.

INtime for Windows or INtime Distributed RTOS

NTCAN NTCAN ' NTCAN NTCAN
Applications Applications Applications Applications
(RTA) | (RTA) (RTA) (RTA)

INtime INtime

NodeA NodeB
CAN

Hardware

An RTA which uses the CAN hardware must al ways us
descri/bla/ddi must communicate directly with the dev
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4.4.2 Diriver Installation

Tosuppoes CAN interflaNdadenmemi t bement i tr dmo vnee ctetses aad o/r
fremnvert it into a RTX managed device asl Mteisme i b

SDKocumen)t.ati on

4.4.2.1 INtime for Windows

Wit hout additional measures Windows gets camtr ol
assocideveéede drivers as necessary. This is undesir
within the | Ntime environment.

. _

Select the INtime component that you want to configure

& S n N
@ ~
| / oy

Node Developmant Miscellaneous  License Manager
Management Tools

@J
IMtime Device

Manager

Export Settings Import Settings
Exit Help

You mustl NsemehBPevitcoe pvhasnsagceora h-fbhyotliepl ogs bet wee

and a | ocal I Nti me node. This wutility assigns a

driver on the requested device. The device driver

Alt satisfiesanWilmdowsanmlgegnent to stop it trying
device driver, and

A lt signals to the |INtime node that it "owns" t

NTCAN I nstall alli PocGuNde: C4.29 Pagl9oR?2
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Operating

Syst ems

Open INth eme

Cveavni acgean rd

open-ctlhe kr icomtt ext menu of t he

control you wil pass from Wi ndows to | Nti me
% INtime Device Manager — m] X
File Action View Help
W ?
=) ' Windows devices Legacy interrupt usage:
Bl CAN Interface .
PN - Cle/402 (MS| cogads 3 (Windows)
: . Communications Port (COM2)
53 Display adapters 4 (Windows)
= |DE ATA/ATAPI controllers Pass to INtime using MSI Communications Port (COM1)
- Network adapters Pass to INtime using polling 7 (Windows)
Ports (COM & LPT) Communications Port (COM3)
-0 Sound, video and game cc 10 (Windows)
& Storage controllers Communications Port (COM4)
3 System devices 17 (Windl.:lwsj N ]
§ Universal Serial Bus contre o Slgh?e‘ﬁmtmn Audio Controller
- ra Indows,
=€ gtlzedde;\tlces Rename Intel(R) Active Management Technology - SOL (COM3)
= Mo Praperties 55 (Windows)
Microsoft ACPI-Compliant Systern
Rearhs
Select fiPass to Ntime usi GANMMSIdavatre prme pdree | tINH @ mu

Ready

I f youl é&xiitmet Devi,ceyoMamagedr be

@ INtime Device Manager — [m]
File Action View Help
g 5 ?
E- ' Windows devices You have requested the following changes: |
] CAN Interface _
% CAN-PCle/402 (M5! capable) Pass control to [Ntirme:
- 58 Display adapters
CAN-PCle/402 =, :
5 IDE ATA/ATAPI controllers ®
[]---@ MNetwork adapters
B-i@ Ports (COM & LPT) Legacy interrupt usage:
-0 Sound, video and game controllers
-8 Storage controllers 3 (Windows)
- System devices Communications Port (COM2)
- @ Universal Serial Bus controllers 4 (Windows) o
5@ INtime devices Communications Port (COM1)
@ Nodeh 7 (Windows)
= Communications Port (COM3)
10 (Windows)
Communications Port (COM4)
17 (Windows)
High Definition Audic Controller
19 (Windows)
Intel(R) Active Management Technology - SOL (COMS)
55 (Windows)
Microsoft ACPI-Compliant System

asked to finalize 1

Pagx00R26 I nstall alli Poc GuNde:
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Af ter th
assigned to
[ ® INtime Device Ma ager

File Action View Help

B W7

e changelsNtairnree alpepvii
an |

Nt i me node.

geedl Mahneadérc at e

E|' Windows devices

- [ Display adapters

=z |DE ATA/ATAP| controllers
Metwork adapters

W Ports (COM & LPT)

Iy Sound, video and game controllers

Sy Storage controllers
i@ System devices
i Universal Serial Bus controllers
E]@ IMtime devices
248 Nodeh
E| [1 CAN Interface

Ready

Th®i ndows

-] INtime CAN-PCle/402 (MS| capable) ¢

Deviwdd Mdmgldrcat e

| File

rYYGIEN E

Legacy interrupt usage:
3 (Windows)
4 (Windows)
7 (Windows)
10 (Windows)
17 (Windows)
19 (Windows)

55 (Windows)

Communications Port (COMZ)

Communications Port (COM1)

Communications Port (COM3)

Communications Port (COM4)

High Definition Audio Controller

Intel(R) Active Management Technology - SOL (COM3)

Microsoft ACPI-Compliant System

MNUM

that t

Device Manager = O

Action  View Help

| EEXE® |

e

WO W W W W W W W W WY

>
>

TESTXE4 |
i Audio inputs and outputs
CAN Interface
INtime CAN-PCIEMDE‘
3 Computer
e Disk drives
53 Display adapters
; Firmware

@ Mice and other pointing devices
[ Monitors

3 Metwork adapters

R Other devices

i Ports (COM & LPT)

o= Print queues

[ Processors

B Security devices

!t Software components

| Software devices

i Sound, videoc and game controllers
S Storage controllers

i3 System devices

§ Universal Serial Bus controllers

he devi

ce i

NTCAN I

nst al

| ali Poc GuNde: C4.249
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Realli me Operating Systems
The I Ntime CAN device driver is current
per | Ntime node. I f you need more physi
you must create additional | Nt i me nodeg
The picture below shows a configuration with
You must start the device driver as described
- S _
¥ INtime Device Manager = O
File Action View Help
%
L:_I“ Windows devices Legacy interrupt usage:
-G8 Display adapters .
G- IDE ATA/ATAPI controllers 3 (Windows)
[]---I? Network adapters 4Minctl:no\':r;)rnun|catlons Port (COM2)
-/ Ports(CQMS-:LP'I'J Comrmunications Port (COM1)
- &y Sound, video and game controllers 7 (Windows)
&G Storage controllers Communications Part (COM3)
- E3 System devices 10 (Windows)
[]---i Universal Serial Bus contrallers Communications Port (COM4)
- INtime devices 17 (Windows)
L:_H? MNodeh High Definition Audic Controller
19 (Windows)
B4 CAN Interface . i
% INtime CAN-PCle/402-FD (MS! capable) <: SSMinl;;i(s;{]Actl\reManagementTechnolog}r SOL (COM3)
- Network adapters Microsoft ACPI-Compliant System
|'_—‘|@ MNodeB
B ] CAN Interface
- ] INtime CAN-PCle/402 (M3l capable) <:
Ready NUM
Pagx0aR26 I nstall alli PocGuNde: C4.29 NTCA
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4.4.3 Driver Start

The | Ntime kernel is designed to support dynamica
component s:

T I Nt ilnmead SeAr wseerr:vi ce within the | Ntime kernel \
l oad server manages the |l oading of both applic

1T Windows L oad Wi@dowseappication (Idrta.exe ) which interacts with the load
server to load a .RTA file and to create new process with it.

T LNt i me L o aAd INi@re keenrl service which allows an INtime application to interact
directly with the load server.

This architecture is identical wheter the kernel
| Nt i me Distributed RTOS.

The driver is |l oaded with |l drta.exe executing th
wi ndow:

Idta] -node nodename]l -a A Argumentso] driver

w h e rdréver.rta mushhe replaced with thRTANa.og2rtaf) thmred dr
Arguments contain the device driver configdr dtBom pat
configurations with support for more than one nod
respective CAN interface is assigned.

After a succeesfupretass vhethe device driver is
name amelady to be use(di ayt hpp NI CANIi B Ise of any er
starwWupdaws consol e wisthoaw érsr op ¢émeltidécgaesre t he dr i
can be started -vwi tfholtlhoeweap tbiyona énumer i cal hexade
verbosity of the debug trace messages reporting i

NTCAN I nstall alli PocGuNde: C4.29 Pagx08R2
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4.4.4 Driver Configuration

TheNtfdmevice drivers are confilguneadematnd.par amet et
4.4.4.1 Command Line Parameter
TheNtfdevice drivers are configured via options ||
arguments to the driver start command described i
Opti Ar gume Description
-h - Display a list of all possi BFtens
window nd terminate afterwards.
-m mode |[Mode f |l ags ( DOrODOMAOOOt) val ue =
0x00000040 : Enf or Qe llyi smoedre on all C
0x00000080 : Di sconnect from bus afte
0x00800000 : Pr e-bet DBMA omneenadri3t2 DMA mg¢
Not A&l I other bits are reserved a
-n net nu|(This option configures the |l ogic
the first physical port of the (
incremented by one for each addi
f ooret numbdr.
-p prio|This option configures the prior
CAN messages. Thepdiedali3%. val ue
-P prio | This option configures the prio
reqguests from the appli patisong 0.
-V - After the start the driver dispeEF
console window and terminates af
-v mask Display additional (debug) mess§
console window. The mask par amet
or as a hexadeci mal value prepen
-W time i|Ti me window in ms for the HW TX
10 ms.
Table@Command Line Parameter of | NtimeE LC
Exampl e:
The command
ldrta -a HWOxFF -n2 -p1300 c402.rta
T Starts the C402 device doutveput with additional
T Assigns thenkbobgndambebase
T Configures the DPC priority to 130.
I f a driver is started without any command | ine
above are applied
Pagx0dR26 I nstall alli PocGuNde: C4.29 NTCA
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4.4.4.2 Priority Layout

The active CAN device driver starts sever al t hr eaid
with two physical CAN boards.

€, INtime Explorer - NodeA = (] 1
File Edit WView Tools Window Help

@ Bl e XD A (i ]

-

@::e— |':'||E|”53|
Bﬁ: 0258 Root Process RT_Object information for RT handle 3268
48 0f28 CLIB "Shared C Library" Object type = 1: Process (XM)
[j---@ 0Ofal RTDSM "DSM Subsystem” Current Threads =S Current objects 24
b u i " Container proc 0258 Hazx Priority 1]
& @ 1D1SR'GOBS,,SM.GR Global ObJECt.S Mana.ger N Pool min 160K Pool max unlimited
-8 1320 IWIN32 "lwin32 helper for INtime Build 185 Used 160K Free 0K
[]---@ Thcd "Ch\Program Files (x86)\Ntime\Bin\5SpinDoctor.rta” I.arges; free 0K Borrown_ed 1164K
-8 170 VEMUX "C:\Program Files (x86)\INtime\networkThistack.rta" Exception mode 3 Exception handler 0280:184s4
=N 32Bamc:\ESD\candrv\trunk\esdcanMake\intime\stOZE\lh RSl=:
..... =2 33b0 C40Z.MAIN Hndl Act RVA Size Entry ref Names
32b0 0O0£0000 0D000BOOOD 000170 0 iwin3Zrsl rsl
----- &2 3450 C402.DPC 32(0 00220000 00009000 0022440 0 pcibus? rsl
..... 2, 3500 C402.15T00 3330 00030000 00054000 00038210 0 clib rsl
_____ £2, 3638 C402.15TD1 3370 00002000 00024000 00018ad0 0O RtRsl.rsl
""" %‘ 3708 C402.DISP Object directory has 3840 entries. 13 in use
For Help, press F1 | Mot watching| il
Some of temse nprgihar ibte adapted via the command | ine
if the assigned default priorThe etshrdeoadsaatavnfdthdi nt
thread names starting with the device driver f ami
bel ow:
DRV. MAI N 155 The priority of the initial
server. LRafdemgt &¢ Nt i men AtpNadi imoe

SDK or details on how this va
DRV. I STxx N/ A One I nterrupt Service Thread
CAN board. The priority of 1t/
I Nt i me kernel dynami ddBI0Oy i n

DRV. DPC 135 Common CAN driver event hand
adapted at | oad ti me.
DRV. DI SP 140 Common CAN driver applicati ol

which priority can be adapte:
As a yrouu es,shoul d alfwoalylsowkiemegpi dedle priority relation:
DRV.ISTxx < DRV.DPC < DRV.DISP < RTA

wi RPAas priority of the threads which perform NTCA
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4.4.4.3 64-Bit DMA memory

The default Dbehaviour of the device driver is to
bel ow 4f GtBhe CAN har dBiar eDBAppddtss $ds and t he | Nt
a memory area above 4 GB it is possible to enfor
area.

The assignment of npehmosiycvabldogpmd It 4GB uhgoisftdef | gsir e d

t hleNt Nmele Manaag®e memawn in the picture bel ow:

= Q‘;. INtime Nodes System Kernel Network Autoload Advanced
-1 Local: TESTXB4
L2 Nodea S Kemel

Start automatically Mo
Processor core 1A
Kemel memory (in ME) 144 O
Kemel memory mode Extended Vitual and Physical Memary
Kemel Clock Rate {in us) 100
Mested region max depth 0
05 extensions 0
Round Robin Time Slice {in ms) 50
Round Robin Pricrity Threshold 140
Spin Contral Thresheld in ms 3000
Debugger COM Port NONE
Debugger Baud Rate 9600

Kemel memory (in MB)

The number of Megabytes of memory allocated to the kemel

New Mode Rename Remove

Close Save Help
Memory area details *
MNode Memary {(MB)
T Memary area size (in MBytes) Flags
Advanced Memory Configuration & .
|_|Legacy address space { <4GB )

Size Flags Add Area 8 Force high address space ( 4GB )
128MB Legacy Edit Arem [C)Exdude memary from Windaws
16MB  High (> 4GiB)

Remove Area [CJunmanaged

Move Up
Move Down

oK Cancel He, i I

Even with the availability of physical memory >=
request memory from the area < 4GB first. Only if
an area %d na/@B.t thi yopapstaetindpe driver mddér bi

parameter.

The .use of DMA memory in an area >= 4
additional four byt enaayfecard tthoe aa dsdmad sl s ,d
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4.4.5 Driver Unload

A driver

can be (wrmlacy@adiatdhl t het B N & dtexact@wdi ng t he f
command | ine in a Windows console window:

killrta [ - node nodename] [ - name rtaname]
or alternatively

killrta [ - node nodename] [ - proc handle]
wi ttdname as catal ogedordandevas pameess |1 d you might
I Nt iExngl or er
4.4.6 Miscellaneous
This chapter covers several topiNtd§  mesing the NTCA

4.4.6.1 Application Development

To dewdlTE€AN based appl i cét ivd rssu aw i tbht iuMie cor @ shaefkta g e
the hetaadlerand t he |rtcéntibar.yTod o mei | leNtffomemusdef i ne
_INTIME___bef ore the healder liast tierclissdead.r eady defi ned
t he Visual Studio I Ntime wizard to create an RTA.
Not e: )
The NTCAN APl ohNWFinsoiwkse ratnidcal wi t h t he
operations are nloNt fssogvg arotnente nitn t he
4.4.6.2 Example Application
The driver packalght fagepd s camtesttiant whi ch can be | oade

| Nt femevi ronmenRT wApphl itchaet(il @im t lao @Bkiepe RPA poret a. exe)

Qut put is displayed in the respectpvegrads aclaenm wiol
basic functionality checks of the CAN interface.
more dé&tlHnd time source code of this example
Pl ease referlLbadit hg ¢t Naptwoefr Atphadi inceh 0SSDoka sdet ai | ed
of | oadiAigy RNIAGAN API based application requires
must be accessible by the I Ntime Load Server

Not e:

Refer ItNoTitnhee SDKWrHelheg search pathes whi

to load RTAs with implicitly or explici
NTCAN I nstall alli PocGuNde: C4.29 Pagx0adR2
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4.5 Legacy Support

This chapter covers installation and configuratio
are no | onger available at the market and versiol
reached the EOL according toenthhe vendors | ife cyc

Attenti on!
Active technkesesdhdsdppelbophmegnt for these
have stopped but the | atest version of

45.1 LynxOS
The software drivers for -RQNMxWiSt hAreheohohbliowidnonf
File Description
instcan \script for Il oading and wunloading th
README.c331 |current informat The characterc33t@®@ mbi
c331 ‘dynamically |l oaq ' €epPresents the f-ile
_ PClI/ 331. For other
c331.info parameter file ficombination is chan
(is read at inst
deinstall ati on)
c331dbg debug version of CAN Mody Fil e 1
Ioadab!e driver VMEC AN 2 ican?
used, i f probl em -
installation) VMECANA4 ican4

CAN SA/ 331
CANC104/ 3

CANCI / 331
CPGCAN/ 33 c331
PMGCAN/ 33

c331i

ntcan.o nt caml

ntcan.h header fofAPtthe ntcan

canupd program for firmware update

cantest.c source code of the examp)Ye program

cantest binary file of the example program
Not e

The 60bject mod-ABI of st het NICApPorted by
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4.5.1.1 Driver Installation
1. Unpacking the Archive
To unpacdarchéveat he foll owing command has to b

tar -xvfc331 -lynx -v1.0.0.tar

@3316 must be ente#€d/ 88L mMbedulCAN For other ma
combination shown in the following table must

l nput syntax for unpack the archive:

CAN Mod Entry
VMECAN?2 ican2
VMECANA4 ican4
CAN SA/ 33 .
CANC104/ c33li
CANCI / 33
CPCCAN/ 33 c331
PMGCAN/ 33

2 Loading the CAN Driver:

instcan ¢c331

3. Unl oading the CAN Driver:

The CAN driver must be unl oaded, e. g. , after a
the processoRPCI /1331 hmodLWAINe, e.g., the driver <c
command:

instcan -uc331

NTCAN I nstall alli PocGuNde: C4.29 Pagx08R2
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45.2 OnTime RTOS-32

45.2.1 Overview

RTOS?2
ot her

[ af rreoey ahl e riydner eogpler ati ng system for x86 CPL
t
compone

i ngs) i mpl ementing a subset of the WIN32
ts are developed dand pdi/ gttwrwwmiveb)actoend by ' On T

s
h
n
4.5.2.2 Implementation

The suppoest@ANrmoadiul e consists of the NTCAN | i br a
driver par-82 BothRp®Bts are |inked togetheagasdnto
NTCAN API functionality from within your per3c2gr am,
application.

4.5.2.3 RTOS-32 Software Requirement

The cuwrsdCtAN dri ve32floas REO&nN devel oped samdy WReETOsS t
32 version 5.25.

4.5.2.4 Required (RTOS -32) Libraries
Thesd TCAN RIDSdriver makes use-3&f mohalfesl:| owi ng R

1 Rtk32.lib ( oRtk32mp.lib f or a mul ti processor RKkXslibel ). Al
0 Rtk32mps.liib f or t he s t-daenbduag)d v enrosni ons i nstead

M1 Drvrt32.lib for -rhegdl uti on ti mers, interrupt handl i

1 Rtt32.lib for t he -3RT Tmatgieme ARImudmmd i Winn 3 2

While |linking, t he above order of |l i braries shoul
'"Order of Libraries'

I n additi onmgsltiynoku aad aionst ntcan. | ib.
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-

sample Property Pages lilﬂ_hj
Configuration: | Active(Debug) * | Platform: |Active(Win32) - | [ Configuration Manager... |
» Commoen Properties Additional Dependencies ntcanlib;Rtk3 2mp.lib ; Drert32.Jib; Rtt3 2.lib; % (AdditionalC
4 Configuration Properties Ignore All Default Libraries
General Ignore Specific Default Libraries kernel32.lib;% (IgnoreSpecificDefaultlibraries)
Debugging Module Definition File
VC++ Directories Add Module to Assembly
2 CfC++

Embed Managed Rescurce File

Force Symbol References _malloc;_EnterCriticalSection%404;_RTFileSystemList; %(F
Delay Loaded Dils

Assembly Link Resource

a Linker
General
Input
Manifest File
Debugging
Systemn
Optimization
Embedded IDL
Advanced
Command Line
> Manifest Tool
> XML Document Generator
> Browse Information
> Build Events
> Customn Build Step

Additional Dependencies
Specifies additional items to add to the link command line [i.e. kernel32.1lib]

OK ] [ Cancel App

4.5.2.5 Using the esd NTCAN Library
45251 Folder and File Hierarchy

The di sesRBRPO82dCAN driver is organised in the fol

doc/ -Documentation and release notes

include/ -Header for application devel opment

lib/ -Driver library for development with Micros
samples - Sampl e application (cantest)

45252 Il ncluding HeEanther Fil e

Firsatlyygh have to i notétantd ei ntthoe yhoeuarath.ecrd e .pr ovi di ng f
prototypes, type decl|l aesdlTGAN,AMmacros etc. for th

Be snicaneh i s within the preprocresc®s ddapie atricd prad fr. ¢
search path.

45.25.3 Linking mogralbnst

B e snicardib is within the linker's search path. | f n
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45254 l nitialisation Procedure for the esd NT

Before using any NTCAN APl functionality from wit
three steps:

l niti ali s882RTKer nel

At first y o RTKarelmil) t.o Pclaelalse al so consi der t he O

Set up Timer I nterrupts

As the second st ed2 steitmeurp datgiceCRANOSt s . pr eowit di nvg tthi r
resolution of 1 ms. So we suggest to use a timer

CLKSetTimerIntVal(1*1000); // 1000us = 1ms

45255 Il nitialisation of NTCAN itself

As step number t hr e eesdcanlnit) s onmmacned abteofroyr et ou scianlgl t he
means of t his efsl@rAdNt iham dovalrle twh d | be setup, an int
et c. Next to this, the esdcan NTCAN driver is rea

Functi on gxteroiit esdcanlpitervaid)

On successf uesdcaaltmp led tuircars 0, in case of an error a

45256 Dei nitialisation Procedure for t he esd N

To properly disconnect the interrupt handlegd and
NTCAN driver it iesslcanbint dptist ybeborcall eaving your a

Functi on gxteroiit esdcane@itvoid)
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4526 Compi ling the Sample Application Acantest
Compiling the sample application carelle.st saynpmedi f

45.2.6.1 Add / Replace Source Code

A d dample/cantest.c and r ehelloa c e ysample/hello.c from wieshdn the
RTO82 driver distribution:

Eile Edit Miew Project Debug Tools Window Help

Pl - (S @ #2990 -] B [Debug -| | win32 «| | [ | lalter
Solution Explorer * I X R Hello.c x
(Global Scope)
; Solution 'Helle' (2 projects) —J#include <stdio.h>

4[] Hello
> g External Dependencies
C+| cantest.c

aulng uIwnzeq &

o #include <Rttarget.h:
G Hello.c #include <Rtk32.h:
=l Hello.map #include <Finetime.h>
=] Hello.map #include <Clock.h:
4 [ Target
iz External Dependencies
|| Hello.cfg /* esd NTCAN API */
|| Hello.loc #include "ntcan.h”

/* Add some proto types */
extern int canTest({char *args);
extern int esdcanInit(wvodid);
extern int esdcanDeInit(void);

—lint main(woid)
{
int state;
char commandlLine[256];
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45.2.6.2 Adapt Header Search Path
Add t he inplude/mtcan.lo to the preprocessor's additional
E. g.

Helle Property Pages @Iﬂ—hj

Configuration: | All Configurations v] Blatform: [Active[_'WinBZ) '] [ Configuration Manager... ]
> Commen Properties Additicnal Include Directories c:\esd—RTDS—32\:200\includel'$(R'I'I'argEtl\Inc|ude;%qZ|
4 Configuration Properties Resolve #using References

General Debug Information Format

Debugging Common Language RunTime Support

VC++ Directories Suppress Startup Banner Yes (/nologo)

4 C/Cre Warning Level Level3 (/W3)
General Treat Warnings As Errors Mo (WK-)
Cptimization - _—
Multi-processor Compilation

Preprocessor

. Use Unicode For Assemnbiler Listing
Code Generation

Language
Precompiled Headers
Cutput Files
Browse Information
Advanced
Command Line
Linker
Manifest Tool I
XML Document Generator

=

“—
=

=

Browse Information
Build Events
Customn Build Step

=

=

=

Additional Include Directories
Specifies one or more directories to add to the include path; separate with semi-colons if more than one,

(/l[path])

< 1 |

-

[ ok || conce || appy
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45.2.6.3 Define RTOS32

For proper c«canteptc| atdido RTAOS32 (pl ease use RTOS32 in
here!) to the preprocessor definitions

Helle Property Pages X

Configuration: | Debug | Platform: |Active(Win32) "] [ Configuration Manager... ]
> Commen Properties Preprocessor Definitions RT0OS32;WIN32;%(PreprocessorDefinitions)
4 Configuration Properties Undefine Preprocessor Definitions
General Undefine All Preprocessor Definitions Mo
Debugging Ignore Standard Include Paths Mo
VC++ Directories Preprocess to a File Mo
4 GG+ Preprocess Suppress Line Numbers Mo
General Keep Comments MNo
COptimization
Preprocessor
Code Generation
Language
Precompiled Headers
Cutput Files
Browse Information
Advanced
Command Line
» Linker
I > Manifest Tool I

XML Document Generator

Browse Information
Build Events
Custom Build Step

Preprocessor Definitions
Defines a preprocessing symbels for your source file,

oK l ’ Cancel Apphy
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45.2.6.4 Adapt Library Search Path

Add t helbptcandibt o to the | inker's additional |ibrar
E. g.:
PagxléfR26 I nstall alli PocGuNde: C4.29 NTCA

































