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1 INSTALLATION

1 Installation

1.1 USB CAN Device

Extract the USB driver from the file ,,USB-CAN-cdm20000.zip” on the product CD or
download it from our company website www.visionsystems.de. If you've done this, you
could plug in the adapter in an USB port of your choice. When you will be asked for the
driver, you must choose the location where you’ve extracted the driver files. The device
will be registered and you can use the COM port for your further work (see Figure 1).

& Ge rate-Manager E@@

Datei  Akkion  Ansicht 7

s 2 a

Anschlisse (COM und LPT)

r;yf ECP-Druckeranschluss (LPT1)

éy" Kommunikationsanschluss (COML)
¥ [8 ersfrt (i)

& scom COM Port (COM3)

W wScom COM Park (COM4)

Figure 1: Device Manager

To get a better performance you must configure the latency timer of the COM port to
1 millisecond (see Figure 2).

Advanced Settings for COM9

COM Port Murnber:

USE Transfer Sizes
Cancel

Select lower settings to comect performance problems at low baud rates.

Select higher settings for faster performance. Defaults

i

Receive [Eytes]: 4096 -
Tranzmit [Bytes]: 4096 -
Bid Options Mizcellaneous Optiong
Select lower settings to corect response prablems. Serial Enumerator i
. Serial Printer ™
Latency Timer [meec): 1 -
Cancel If Power OFf ™
Timeouts Event On Surprise Removal ™
5etATS On Close ™
Minimum Read Timeout (msec): o :Iv Dizable Modem Cirl At Startup [

Minirnurn ‘wrike Timeout (msec): 0 -

Figure 2: Advanced Settings

In most terminal programs you can’t configure 3 MBit directly. Therefor we’ve changed
the driver to use 2400 baud as an alias for 3 MBit. So if you wanna communicate with the
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USB-CAN device over HyperTerminal, you will open the port with the settings shown in
Figure 3. If you like to change the alias baud-rate, please take a look at the application
note ,AN232B-05_BaudRates.pdf” which is included in the drivers zip-package.

COM3 Properties

Fort Settings |
Bitz per second: |24EIEI Y|
Data bikg: |E v|
Parity: |N|:une v|
Stop bits: |1 v|
FElowy contral: |Hardware v|
[ Bestore Default: ]
| ok d [ Cancel ] Apply

Figure 3: COM Port Properties

1.2 Serial CAN Device

To use the serial CAN device you mustn’t do anything except for finding a free serial
port on you host computer. To get a better performance you should change the port
settings to the following parameters (see Figure 4).

Reboot to ensure that they were set.
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Advanced Settings for COM1 El&l
Usze FIFO buffers (requires 16550 compalible UART] _
aK
Select lower gettings to comect connection problems. -
-Cance\
Select higher settings for faster performance.
Defaults
Rieceive Buffer. Low [1] 0 High(14] (2
Tranemit Buffer:  Law [1] O High [16]  [16]
COM Port Mumber: w

Figure 4: Advanced Settings for COM Port

1.3 Network CAN Device

NET-CAN provides CAN communication over network. There are two ways to commu-
nicate with the NET-CAN device:

e Driver mode: in this mode the network is transparent for the application. To
use this mode installation of the Windows driver is required (please refer to the
"NetCom Wireless Serial Device Server User Manual” for installation instructions).
After driver installation the new virtual COM port will be available to the system,
so NET-CAN can be used in the same way as SER-CAN or USB-CAN. Due to the
virtual COM port protocol overhead the performance is lower than by the TCP
raw mode.

e TCP raw mode: the communication will be handled directly via IP address and
port number. In this mode no driver installation is required.

For the API there is no difference what operational mode is used, but due to performance
issues TCP raw mode is preferable.

1.3.1 Configuration Overview

NET-CAN device can be configured in following ways:

e via web interface
e via Telnet

e via NetCom Manager (not the whole amount of settings)

For Telnet and NetCom Manager configuration refer to the "NetCom Wireless Serial
Device Server User Manual”.

Open your Webbrowser for the web interface configuration. Type the address of the
NET-CAN Server in the address line . In the example from above type http://192.168.254.254
as the target. You may do this on any operating system you prefer.
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eBa(k - 'J ™ d lg _ﬂ | /jj Search ‘*3::( Favarites {‘3 | v L\? - ‘3
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— / Yo W -~
_ = 233" F
| | ’ /.—
HOME SERVER CHANNEL ToOLs REBOOT

CONFIGURATION CONFIGURATION

Welcome to the Configuration of
NET-CAN - Controller Area Network Device Server

Please note, to finally activate all changes of parameters, it 15 recommended to use the REEOOT finction m the menu.
Otherwnse certain settings (especially changes in TCP/IP parameters) may neither be saved nor activated. For more
information about parameters please read the documentation.

-
B BT

Figure 5: Web Interface for Configuration

The NET-CAN welcomes you with its “Home” screen (see Figure 5). Click on the icon
for your desired option. In many menus you’ll see a blue question mark. This is a
symbol for help. Click it to get a short explanation, informing about the function of this
parameter. Some other settings require a reboot to save and activate them. Whenever
this situation occurs, the NET-CAN requests for a Reboot (see Figure 6).

Microsoft Internet Explorer =]

\?/- Reboot For changes ko kake affect! Reboot now?

Cancel |

Figure 6: Web Interface Request to Reboot

You can instantly reboot or do that later when the configuration is finished.

1.3.2 Webbrowser Server Configuration

The Server Configuration is a very long menu (see Figure 7). There is basic server
information (see Figure 7(a)), the server parameters related to the IP-configuration (see
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Figure 7(b)), the parameters for Wireless communication as far as applicable (see Figure
7(c)), the section for encrypted communication (see Figure 7(d)), Password settings (see
Figure 7(e)), and finally the configuration for date and time (see Figure 7(f)).

Server Parameter

Warping: for changes like network setings
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Broadeast? 192.168.1.255 WirelessMode? g v
ServerType 110 Gateway? 192.168.1.1 .
Software Version 1.0.0 DJ‘:‘TS al N ]92' 1 68. 1'3 CountryRegion * ETSI(1-13) i
Hardware Version 1.0 o a T 4 Channel? 7 >
Serial Nt 0000120120 Domain ” Vistonsystems. o Encryption Type ? ot [v]
UpTime 0 day(s) 01:15:57 ConfigPort - & Encryption Key ?
Contact? |<unset> KeepAlive ? Off 'I RT&Threshold ? 2112
Location? I(unaet) Kee]lA]iveInten'nl? 0 F entationThreshold ? 23712
(a) Server Info (b) Server Parameter (c) Wireless Parameter
OpenVPN Parameter
O]len\-‘"PN? IDisabIed vl
TCP Port? [i7a4
IP Address? [182 168727 254 Date and Timne Settings
Netmask ? [e55 255 7550 »
Broadeast® 197168127 755 Date & Time * |D1-D1-19?D 01:22:13 UTC+0
Max. Clients ? IB S e N LT B .
Smaple Network Tune Protoco
TCP Port (Destination) ? |1 134 T
IP Addvess (Destmation) + [0.0.0.0 Authentication State? of =
Encl}'ptinm‘-j IAES*ZSB*CEIC - Mode ? OrcE
]Lngg;ingf-j IOff hd Security Settings ode

ral? I
Password: ? l— Interval 1800

Configuration-Settings of the Encrvption-Kev Retype Pﬂss“.-m-[l:l Server T I

(d) OpenVPN Parameter (e) Authentication (f) Date and Time Settings

Figure 7: Server Configuration

Information about the selected NET-CAN is displayed as Server Info. Starting with the
Server Type, this is the model of the NET-CAN, followed by the version of Software and
Hardware. This will give a rough overview, which features are implemented, or need
an upgrade of the firmware. The Serial Nr. is important to identify the device you
are configuring right now. For further information the UpTime is listed. Contact and
Location are user-defined information. They may later help to find the device in the
installation, and the person responsible for management.

The Server Parameter allow configuration of the NET-CANs name and of course all
parameters in [P-settings. The Server Name is used as the ESSID of the Wireless Ad-
hoc mode. Generally it is used as information, e.g. in the NetCom Manager program
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or in SNMP. You may choose the network interface as Cable, Wireless or both (with
priority).

Manual changes of IP parameters are only available with DHCP set as Disabled. When
DHCP is not used, enter IP Address and Netmask, as well as the Broadcast address.
Gateway is required, if there are Routers in the network. DNS is used to access other
stations by name. The ConfigPort is used to access the NET-CAN for administration
via Telnet. It is suggested to use the standard value for Telnet, TCP port number 23.
However it may be changed for different purposes. This does not change the function of
the Telnet menus.

KeepAlive is an intrinsic function of the TCP/IP protocol. If used it causes network
traffic, but connection problems are detected earlier. In a LAN this is usually not a
problem. However, if used via DialUp connections this may cause problems. If this
functions is used, you must define an interval in seconds. NET-CAN has a better chance
to react on network problems, or failed hosts. Even dropping an old connection may be
useful in certain environments.

For detailed information about further Server Configuration options please refer to the
"NetCom Wireless Serial Device Server User Manual”.

1.3.3 Webbrowser Channel Configuration

NET-CAN can be operated in two modes (see Figure 8):

e Driver Mode - Only very few parameters have a function in Driver Mode (see
Figure 8(a)). NET-CAN is operating as a Server. It accepts two connections
per CAN channel. One connection is used to transmit the serial data, this is the
TCP Port(Data). And the other is used to transmit control information, TCP
Port(Control). This control connection includes the configuration of the serial
port, as well as signals for changed Modem Status lines. This mode is required
when the CAN channel will be used with the Virtual Com Driver, it is enabled by
default. The NET-CAN can check if the connected Client is still alive. This may
be done, when a second Client wants to establish a connection (On Connect). It
may also be done in regular intervals (Polling).

e TCP Raw Server - As TCP Raw Server NET-CAN operates very simple (see Figure
8(b)). It only waits for incoming data connections in Raw IP mode. As with the
Driver Mode only the data connection is defined. You can connect multiple times
to the NET-CAN also from different machines. When a password is configured, the
NET-CAN sends the question “Password: “ to the client. The user (his application)
must first send the password, followed by a <CR> character. The password is not
echoed to allow usage with Telnet on a Monitor.
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Transfer Settings

Transfer Settings Chammel 1
Cha
“hannel 1 Moade ? ITCP Fiaw Serser 'I
Mode ? I Driver Made Yl TCP Port{Data) ? IZDD'I

TCP Port(Control) ? [2000 Max.Clients? I
TCP Port(Data) T IEUIN

KeepAliveMode ? I On Cannect =] Password 7 I
KeepAliveInterval ? IU Retype Password: I

(a) Driver Mode (b) TCP Raw Server

Figure 8: Channel Configuration

1.3.4 Webbrowser Tools

The available tools are (see Figure 9):

e The Ping utility will be used to check if a station is available (see Figure 9(a)).
Enter the IP-Address or the name of a station in the field, and click the Ping but-
ton. The network connection is checked by sending certain ICMP data packages.
If the target responds, the network between the NET-CAN and the target is oper-
ational. The time required for an echo depends on the speed of the network. In a
typical Ethernet this is only very few Milliseconds, while it can be several seconds
throughout the Internet.

e The Netstat utility will be used to monitor TCP connections (see Figure 9(b)).
Use Netstat to see the actual status of NET-CAN IP Ports. This is a standard
tool for network debugging. A Foreign Address of 0.0.0.0 is listed when NET-CAN
is waiting for an incoming connection (LISTEN). If the value is not 0.0.0.0, the
connection is either active (ESTABLISHED) or closed (TIMEWAIT).

e The Wireless option will be used to detect WLAN devices in the proximity (see
Figure 9(c)). When it comes to Wireless communications, it is useful to see a
list of possible partner stations on the WLAN. This function is available in many
drivers, and also in the NET-CAN WLAN Serial Device Servers. This function is
often referred to as Range Scan. On the NET-CAN it will open a separate browser
window with the results. An example of this is shown below. This example lists
two other NET-CAN configured for Ad-Hoc communication on channel 7. Both
use no encryption. There is also an Access Point (listed as Managed), of course in
Infrastructure-mode. To connect to this AP the NET-CAN must use encryption.
Since the NET-CAN itself is in Ad-Hoc mode, the communication is limited to the
802.11b, which results in 11Mb/s as raw transmission speed.
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e The Firmware Update option is used to update the firmware (see Figure 9(d)). To
upload a new version of the firmware, put the name of the file in the field. Your
Webbrowser may allow to search for the file. Click on the “Update” button. While
loading the file is checked. If it is valid, it is stored in the Flash Memory. When
the upload is finished, NET-CAN will Reboot.

e The Saving of Configuration to / Loading from a file option will be used to manage
NET-CAN configuration (see Figure 9(e)). It is possible to save the actual config-
uration to a text file. Of course it is also possible to load the saved configuration
into a NET-CAN.

o The Syslog option will be used to send logging information to the syslog facility
(see Figure 9(f)). Syslogging requires a server the information is sent to. Facility
allows to select the data sent to that server.

e The DebugLog option will be used to show logging information via TCP connec-
tion (see Figure 9(f)). For this kind of logging the NET-CAN behaves as the
server. Open a TCP connection to the configured port, and receive all information
generated.
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Ping
IP Address: |127.0.01] Netstat
View connections
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(c) Wireless (d) Firmware Update
Syslogging
Syslug‘-j Off »
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(e) Configuration File (f) Syslog

Figure 9: Tools
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1.4 General Information

1.4.1 Baud-rates and Handshake

’ Device \ Baud-rate \ Handshake ‘
USB CAN 3 MBit RTS/CTS
Network CAN | 3 MBit RTS/CTS
Serial CAN 115200 KBit | RTS/CTS

1.4.2 Pin-out of the 9 Pin D-Sub Connector

’ Pin ‘ Signal ‘ Description
1 | CAN_V+ like pin 9, but it is intermitted through a solder break inside the device
2 | CAN_L CAN_L bus line (dominant level is low)
3 | CAN_GND | CAN ground
4 |- reserved
5 | CAN_SHLD | CAN line shielding (optional)
6 | GND ground (optional)
7 | CAN_H CAN_H bus line (dominant level is high)
8 |- reserved
9 | CAN_V+ +5V to drive the transceiver or optocouplers (optional)

1.4.3 Termination Resistors

The USB CAN, serial CAN and network CAN devices have no termination resistors
inside. It’s up to you to choose the right combination and values for your topology.

Version 1.0
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2 Application Programming Interface

2.1 Introduction

The Application Programming Interface (API) gives you the right tools to use all of the
functions that the VSCAN devices have. It will make your life much easier to build your
own CAN controlling software with these functions, than to implement your application
directly on top of the ASCII protocol.

For Windows, the only thing you must do, is to copy the dynamic link library (vs_can_api.dll),
the linker input file (vs_can_api.lib) and header file (vs_can_api.h) into your project direc-
tory. Include the header in your source code and add the vs_can_api.lib to your project
configuration.

For Linux, you must copy the library (libvs_can_api.so) to your global libraries path
and add it to your compilation parameters. You must also include the header file
(vs_can_api.h) in your source file.

All functions and data structures are explained in the next sub-sections.
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2.2 Functions
2.2.1 VSCAN_Open

The VSCAN_Open function opens the CAN channel.

VSCAN_HANDLE VSCAN_Open (CHAR *SerialNrORComPortORNet, DWORD Mode) ;

Parameters:
SerialNrORComPortORNet
Mode
[in] A char pointer with one of the following values.
e VSCAN_FIRST_FOUND - the first device found will be opened
e Serial number of the specific device
e COM port where the device is located

e [P address and port number of the device
[in] The mode in which the CAN channel should be opened.

e VSCAN_MODE_NORMAL - the normal operation mode

e VSCAN_MODE_LISTEN_ONLY - the listen only mode, in which no CAN inter-
action will be done from the controller

Examples:

handle = VSCAN_Open (VSCAN_FIRST_FOUND, VSCAN_MODE_NORMAL) ;
handle = VSCAN_Open ("123456", VSCAN_MODE_LISTEN_ONLY) ;

handle = VSCAN_Open ("COM3", VSCAN_MODE_NORMAL) ;

handle = VSCAN_Open("192.168.254.254:2001", VSCAN_MODE_NORMAL) ;

2.2.2 VSCAN_Close

The VSCAN_Close function will close the CAN channel.

VSCAN_STATUS VSCAN_Close (VSCAN_HANDLE Handle) ;

Parameters:

Handle
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[in] The handle of the CAN device, which should be closed.

Example:

status = VSCAN_Close (handle);

Version 1.0 VSCAN Manual
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2.2.3 VSCAN_loctl

You can get and set special information and commands of the CAN device with the
VSCAN_TIoctl function.

VSCAN_STATUS VSCAN_Ioctl (VSCAN_HANDLE Handle, DWORD Ioctl, VOID =*Param);

Parameters:
Handle
[in] The handle of the CAN device, which should be used.
Toctl
[in] Tells the function which of the following ioctl should be called.
Param

[in, out] A pointer to the data for the ioctls which are listed below.

VSCAN_IOCTL_SET_DEBUG
You can set the debug verbosity with this ioctl. The higher the debug level the more
debug information you get. This will only function if your target is a console application.

Possible debug levels are:

e VSCAN_DEBUG_NONE
e VSCAN_DEBUG_LOW
e VSCAN_DEBUG_MID
e VSCAN_DEBUG_HIGH

Example:

status = VSCAN_Ioctl (handle, VSCAN_IOCTL_SET_DEBUG, VSCAN_DEBUG_HIGH) ;

VSCAN_IOCTL_GET_HWPARAM

This ioctl gives you the possibility to get the hardware parameters (serial number,
hardware and software version) of the device. Therefor you must commit a pointer of
the type VSCAN_HWPARAM to the function.

Example:

status = VSCAN_Ioctl (handle, VSCAN_IOCTL_GET_HWPARAM, &hwparam);
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VSCAN_IOCTL_SET_SPEED
With this ioctl you can set the speed of your CAN device. The following speed values
are supported:

e VSCAN_SPEED_1M
VSCAN_SPEED_800K
VSCAN_SPEED_500K
VSCAN_SPEED_250K
VSCAN_SPEED_125K
VSCAN_SPEED_100K
VSCAN_SPEED_50K
e VSCAN_SPEED_20K

Example:

status = VSCAN_Ioctl (handle, VSCAN_IOCTL_SET_SPEED, VSCAN_SPEED_1M);

VSCAN_IOCTL_SET_BTR

This ioctl gives you the possibility to configure the speed registers manually (bus
timing registers). Therefor you must commit a structure from the type VSCAN_BTR.
For more information on this registers, please take a look at the SJA1000 datasheet from
Philips or at the following website: www.port.de

Example:

VSCAN_BTR btr = { .BtrO = 0x00, .Btrl = 0x14 };

status = VSCAN_Ioctl (handle, VSCAN_IOCTL_SET_BTR, &btr);

VSCAN_IOCTL_SET_ACC_CODE_MASK

You can set the acceptance code and acceptance mask register with this ioctl. This
gives you the possibility to filter for special frame types you want to receive. Therefor you
must commit a structure from the type VSCAN_CODE_MASK. For more information
on this specific registers, please take a look at the SJA1000 datasheet from Philips.

Example:

VSCAN_CODE_MASK codeMask;

// will receive the ids between 0x300 and 0x3ff

codeMask.Code = 0x6000;

codeMask.Mask = 0x1ff0;

status = VSCAN_TIoctl (handle, VSCAN_IOCTL_SET_ACC_CODE_MASK, &codeMask);

// receive all frames on the CAN bus (default)
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codeMask.Code = VSCAN_IOCTL_ACC_CODE_ALL;
codeMask.Mask = VSCAN_IOCTL_ACC_MASK_ALL;

status = VSCAN_Ioctl (handle, VSCAN_IOCTL_SET_ACC_CODE_MASK, &codeMask);

VSCAN_IOCTL_GET_FLAGS

To get extended status and error flags use this ioctl. When a special status occurred,
it will also be indicated by the flashing red led on the device. Commit a DWORD(32bit)
pointer as the Param argument. The bit flags and their equivalent macro names are:

e Bit 0: VSCAN_IOCTL_FLAG_RX FIFO_FULL

e Bit 1: VSCAN_IOCTL_FLAG_TX _FIFO_FULL

e Bit 2: VSCAN_IOCTL_FLAG_ERR_WARNING
e Bit 3: VSCAN_IOCTL_FLAG_DATA_OVERRUN
e Bit 4: VSCAN_IOCTL_FLAG_UNUSED

e Bit 5: VSCAN_IOCTL_FLAG_ERR_PASSIVE

e Bit 6: VSCAN_IOCTL_FLAG_ARBIT_LOST

e Bit 7: VSCAN_IOCTL_FLAG_BUS_ERROR

Take a look at the SJA1000 datasheet from Philips, if you want more information on
what’s behind bit 2 to 7.

Example:

DWORD flags;

status = VSCAN_Ioctl (handle, VSCAN_IOCTL_GET_FLAGS, &flags);

VSCAN_IOCTL_SET_TIMESTAMP
You can set on and off the time-stamp functionality with this ioctl. If you switch it on,
every received frame will have a valid time-stamp value in the VSCAN_MSG structure.

The time base is in milliseconds and will be overrun after 60 seconds (timestamps between
0-60000ms).

Example:

status = VSCAN_Ioctl (handle, VSCAN_IOCTL_SET_TIMESTAMP, VSCAN_TIMESTAMP_ON) ;
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2.2.4 VSCAN_Read

To read one or more CAN frames from the CAN bus, you must use the VSCAN_Read
function.

VSCAN_STATUS VSCAN_Read (VSCAN_HANDLE Handle, VSCAN_MSG *Buf, DWORD Size, DWORD xRead);

Parameters:
Handle
[in] The handle of the CAN device, which should be used.
Buf
[in] A pointer to one element or an array of the structure VSCAN_MSG.
Size
[in] The size of the array elements in Buf.
*Read

[out] A pointer to a DWORD that will receive the real number of the frames read.

Example:

VSCAN_MSG msgs[10];
DWORD read;

status = VSCAN_Read (handle, msgs, 10, &read);
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2.2.5 VSCAN_Write

With the VSCAN_Write function you can write one or more frames to the CAN bus.

VSCAN_STATUS VSCAN_Write (VSCAN_HANDLE Handle, VSCAN_MSG xBuf, DWORD Size, DWORD *Writteﬁ);

Parameters:
Handle
[in] The handle of the CAN device, which should be used.
Buf
[in] A pointer to one element or an array of the structure VSCAN_MSG.
Size
[in] The size of the array elements in Buf.
*Read

[out] A pointer to a DWORD that will receive the number of frames written.

Example:

VSCAN_MSG msgs[10];
DWORD written;

msgs[0] .Flags = VSCAN_FLAGS_EXTENDED;
msgs [0].Id = 100;

msgs[0] .Size = 1;

msgs [0] .Data[0] = O0x1B;

// we will send ten frames with the same data
// to the ids 100-109
for (i = 1; i < 10; i++)
{
memcpy (msgs + i, &msgs[0], sizeof (msgs[0]));
msgs[1i].Id++;
}

status = VSCAN_Write (handle, msgs, 10, &written);
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2.2.6 VSCAN_Flush

The VSCAN_F1lush function will send all data immediately out to the CAN bus. Nor-
mally the frames are buffered and in the case of the USB device we get a much higher
performance, because the USB packets are completely filled.

‘VSCAN?STATUS VSCAN_F1lush (VSCAN_HANDLE Handle);

Parameters:
Handle
[in] The handle of the CAN device, whose data should be flushed.

Example:

status = VSCAN_Flush (handle);
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2.3 Types and Structures

2.3.1 VSCAN_HANDLE

typedef int VSCAN_HANDLE;

This type definition holds the handle of an opened CAN channel. In this case the value is
greater zero. Otherwise the value is equal to one of the type definition VSCAN_STATUS.

2.3.2 VSCAN_STATUS

typedef int VSCAN_STATUS;

The type definition VSCAN_STATUS can have one of the following status value.

VSCAN_ERR_OK - indicates that everything is okay
VSCAN_ERR_ERR - indicates a general error

VSCAN_ERR_NO_DEVICE_FOUND - indicates that no CAN device was
found with the specific functions

VSCAN_ERR_SUBAPI - indicates that an error occurred in a subordinated
library

VSCAN_ERR_NOT_ENOUGH MEMORY - indicates that there is not enough

memory to complete the function

VSCAN_ERR_NO_ELEMENT_FOUND - indicates that there is no requested
element available (e.g. from an input buffer)

VSCAN_ERR_INVALID_HANDLE - indicates that the handle which is used
is not valid (e.g. CAN channel closed)

VSCAN_ERR_IOCTL - indicates that an ioctl request failed; ensure that you’ve
used the right parameter values

VSCAN_ERR_MUTEX - indicates that there was a problem with an used mu-
tex in the VSCAN API (e.g. timeout)

VSCAN_ERR_CMD - indicates that there was a problem to complete a given
command on the CAN device

2.3.3 VSCAN_HWPARAM

This structure holds the values of the hardware parameters.
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typedef struct

{
UINT32 SerialNr;
UINT8 HwVersion;
UINT8 SwVersion;

} VSCAN_HWPARAM;

The SerialNr element comprised the linear serial number especially for this device.
The HwVersion holds the revision of the CAN hardware and in the opposite SwVersion
the actual software version of the firmware.

2.3.4 VSCAN_MSG

The structure is used for the information of each CAN frame which will be received or
transmitted.

typedef struct
{
UINT32 Id;
UINT8 Size;
UINT8 Datal(8];
UINT8 Flags;
UINT1l6 Timestamp;
} VSCAN_MSG;

The element Id holds the identifier of the standard or extended CAN frame. The
width of the data bytes is saved in the Size element and the maximum eight data
bytes itself in Data. The member Flags is a bit-mask to retrieve or set some of these
special flags: VSCAN_FLAGS_STANDARD - is set when this message is a standard frame,
VSCAN_FLAGS_EXTENDED - this bit is set in the case of an extended frame and the
VSCAN_FLAGS_REMOTE bit could be set, when it was or should be a remote request
frame. The Timestamp element holds the time-stamp of the received frame, when
this special function is activated over the ioctl VSCAN_IOCTL_SET_TIMESTAMP. If a
frame was received with a time-stamp, also the flag VSCAN_FLAGS_TIMESTAMP is set
in the member Flags.

2.3.5 VSCAN_BTR

This structure is used for the setting of the bus timing register.

typedef struct
{
UINT8 BtrO;
UINT8 Btrl;
} VSCAN_BTR;

The elements Btr0 and Btrl implements the values for the bus timing register one
and two. For more information read the chapter 2.2.3 or take a look at the SJA1000
datasheet from Philips.
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2.3.6 VSCAN_CODE_MASK

The structure stores the acceptance filter code and filter mask.

typedef struct

{
UINT32 Code;
UINT32 Mask;

} VSCAN_CODE_MASK;

The structure member Code stores the acceptance code and Mask the acceptance mask.
For more information see chapter 2.2.3 or take a look at the SJA1000 datasheet from
Philips.
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3 ASCIll Command Set

3.1 Introduction

The ASCII command set gives you the possibility to use the VSCAN device even with a
simple terminal program. This makes it very easy for you, to send some frames by hand
or to sniff the frames on the CAN bus in a simple human readable view. It will also be
possible to use such a simple semantic in a scripting system (e.g. linux bash-script).

The return values of all functions will be CR (Ascii 13) if the function succeeds or
BELL (Ascii 7) if the function fails. Some functions have extended return values,
but this will be described per function in the command description.
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3.2 Commands
3.2.1 Open the CAN Channel

The CAN channel will be opened with the command O[CR] or L[CR]. The difference
between these two types is, that the last command will open the channel in a listen only
mode, in which no bus interaction will be done from the controller. Before you will use
one of the commands, you should setup a bus timing with the command S or s. Anyway,
the last configured bit rate is stored in the device and used as the standard bus timing at
power up.

Examples:

Open the channel in normal operation mode.

‘O[CR]

Open the channel in the listen only mode.

‘L[CR}

3.2.2 Close the CAN Channel

The CAN channel will be closed with the command C [CR]. The command is only active
if the CAN channel is closed.

Example:

C[CR]

3.2.3 Setup the Bus Timing (Standard)

The bus timing will be setup-ed with the command Sn[CR]. You can only use this
command if the CAN channel is closed.

Parameters:

n
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Could be one of the following values:

e 1-20 KBit
e 2 - 50 KBit
e 3 - 100 KBit
o 4-125 KBit
e 5 - 250 KBit
e 6 - 500 KBit
e 7 - 800 KBit
e 8- 1 MBit
Example:

Configure a bus timing of 1 MBit.

S8 [CR]

3.2.4 Setup the Bus Timing (Advanced)

A more user defined bus timing could be configured with the command sxxyy [CR].
As with the standard bus timing command above, you can only use it when the CAN
channel is closed.

Parameters:
XX

This is the hex value of the bit timing register 0.
For more information please take a look at the SJA1000 datasheet from Philips or at
the following website: www.port.de

Yy
This is the hex value of the bit timing register 1.

Example:

Configure a bus timing of 100 KBit.

s041C[CR]
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3.2.5 Transmitting a Standard Frame

Transmitting a standard frame (11bit) over the CAN bus will be done with tiii1dd[0-8].
The return value will be z [CR] or the normal error byte (BELL). As you can imagine,
this command is only available when the CAN channel is open.

Parameters:
iii

Standard frame (11bit) identifier.

Data length (0-8)
dd[0-8]
Data bytes in hex. The number of the bytes must be equal with the data length field.

Example:

Sending a frame with id 0x111 and three data bytes 0x10, 0x20, 0x30.

£1113102030[CR]

3.2.6 Transmitting a Standard Remote Request Frame

Transmitting a standard remote frame (11bit) over the CAN bus will be done with
riiil. The return value will be z [CR] or the normal error byte (BELL). This command
is only available when the CAN channel is open.

Parameters:
iii

Standard frame (11bit) identifier.

Data length (0-8)

Example:

Sending a remote request frame with id 0x111 and request 3 data bytes.

r1113[CR]
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3.2.7 Transmitting an Extended Frame

The return value will be z [CR] or the normal error byte (BELL). The command is only
available when the CAN channel is open.

Parameters:

11111111

Extended frame (29bit) identifier.

Data length (0-8)
dd[0-8]
Data bytes in hex. The number of the bytes must be equal with the data length field.

Example:

Sending an extended frame with id 0x111 and three data bytes 0x10, 0x20, 0x30.

T000001113102030 [CR]

3.2.8 Transmitting an Extended Remote Request Frame

Transmitting an extended remote request frame (29bit) over the CAN bus will be done

The command is only available when the CAN channel is open.
Parameters:

11111111

Extended frame (29bit) identifier.

Data length (0-8)

Example:

Sending an extended remote request frame with id 0x111 and a request for 3 data bytes.

RO00001113[CR]
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3.2.9 Set Acceptance Code and Mask Register

With the acceptance code command Mxxxxxxxx [CR] and mask register command
mxxxxxxxx [CR], you have the choice to filter for specific CAN messages directly on
the CAN controller side. For more information please take a look at chapter 2.2.3. This
command is only available if the CAN channel is closed.

Example:

We will filter for all standard frames between 0x300 and 0x3ff.

MO0006000 [CR]
mO00001££0 [CR]

3.2.10 Get Status Flags

To get the status bits when an error occurred, you must use the command F [CR]. The
red led on the device will show you, when there is a special status available. For more
information on the bit-mask please take a look at chapter 2.2.3. The command is only
available if the CAN channel is open.

Example:

Retrieve the status bits as a hexadecimal value. The return value will be formatted like
this: Fxx [CR]

F[CR]

3.2.11 Get Version Information

To retrieve the current hard- and software version of the device, you must use the com-
mand V[CR]. The command is always available and will return the versions formatted
like this: Vxxyy [CR]. The hardware version is coded in the xx (major and minor ver-
sion) and the software version in the yy (also coded as major and minor).

Example:

Retrieving the versions.

V[CR]
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3.2.12 Get Serial Number

With the command N[CR] you will retrieve the serial number of the device. This com-
mand is always active and will return the decimal serial number like this: N12345678 [CR].

Example:

Retrieving the serial number.

N[CR]

3.2.13 Get Extra-Information

You can retrieve extra informations with the command I [CR]. The command is always
available and will return the values of the bus timing registers, the acceptance code and
mask register values, the counter of the arbitration lost interrupt, the arbitration lost
capture register, the status register and the value of the error code capture register of
the CAN chip. For more information please take a look at the SJA1000 datasheet from
Philips.

Example:

Retrieving the extra-information.

I[CR]
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4 Tools

4.1 CANHacker

CANHacker is a tool for analyzing and transmitting frames on the CAN bus. The Figure
10 will show you, how the settings must be configured for the VSCAN devices. Note:
The baud-rate 2400 is an alias for the desired speed of the USB and network CAN devices
(3MBit).

CAN Device COr4 v
COM Baudrate | 2400 bit/s s RTS HS

CAM Baudrate |1 Mbit's w | [ Listen Only
Time Stamp

’ Cancel ] [ Ok l

Figure 10: CANHacker Settings

4.2 ZOC

ZOC (see Figure 11) is a powerful terminal program which has good logging functional-
ities and will also let you make connections over the network (telnet client).

% ZOC/Pro 5.07. [Standard.zoc] evaluation mode) [BES
Fle Edt Vew logging Transfer Script Options Help

H-BB LA R D-ER-ffikitbR|iil A

@ Info about User Buttons @ Send "esitcenteny” @ Call Host fom Host Directory @ Launch Notepadess @ Run Sample Script

TOQ0001118DEADBEEFO000004D3AD7
TO00001118DEADBEEFO0C0004E3ADT
TO00001118DEADBEEFO0C0004F3AD7
TOQ0001118DEADBEEF(000000503AD8
TO00001118DEADBEEFO0C000513ADE
TO00001118DEADBEEFO0C000523AD8
TOQ0001118DEADBEEF000000533AD8
TO00001118DEADBEEFO0C000543AD8
TO00001118DEADBEEFO00000553AD8
TO00001118DEADBEEF000000563AD8
TO00001118DEADBEEFO0C000573AD9
TO00001118DEADBEEFO0C0000583ADS
TO00001118DEADBEEFO0CQ000593ADS
TO00001118DEADBEEFO0C0005A3ADY
TO00001118DEADBEEFO0C0005B3ADS
TO00001118DEADBEEFQ0CQ0005C3ADYS
TO00001118DEADBEEFO0C0005D3ADY
TO00001118DEADBEEFC000005E3ADA
TO00001118DEADBEEFQ0C0005F3ADA
TOQ0001118DEADBEEFQ00000603ADA
TO00001118DEADBEEFC00000613ADA
TO00001118DEADBEEFQ00000623ADA
TOQ0001118DEADBEEFQ00000633ADA
TO00001118DEADBEEFO00000643ADB

@ 2s008H1 WT220 | Zmodem  [¥] ZOCO71ZLOG 000118 | 80:25 | 184010 | 021207

Figure 11: ZOC
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