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1 Introduction

In this chapter you find the following information:

1.1 About this User Manual ... .. . 5
Lo AT ANty 6
1.1.2 Registered Trademarks ... 6

1.2 Important Notes ... .. .. 7
1.2.1 Safety Instructions and Hazard Warnings ... ... . .. 7
1.2.2 DISClaiMer ... 8
1.2.3 Disposal of Vector Hardware .. ... ... .. 9
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1 Introduction

1.1 About this User Manual

Conventions

VNO0601 Interface

In the two following charts you will find the conventions used in the user manual
regarding utilized spellings and symbols.

Style
bold

Source Code
Hyperlink
<CTRL>+<S>

N 8 3 I

Utilization

Blocks, surface elements, window- and dialog names of the soft-
ware. Accentuation of warnings and advices.

[OK] Push buttons in brackets

File|Save Notation for menus and menu entries

File name and source code.
Hyperlinks and references.
Notation for shortcuts.

Utilization

This symbol calls your attention to warnings.

Here you can obtain supplemental information.

Here you can find additional information.

Here is an example that has been prepared for you.

Step-by-step instructions provide assistance at these points.

Instructions on editing files are found at these points.

This symbol warns you not to edit the specified file.
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1.1.1 Warranty

Restriction
of warranty

1 Introduction

We reserve the right to change the contents of the documentation and the software
without notice. Vector Informatik GmbH assumes no liability for correct contents or
damages which are resulted from the usage of the documentation. We are grateful
for references to mistakes or for suggestions for improvement to be able to offer you
even more efficient products in the future.

1.1.2 Registered Trademarks

Registered
trademarks

VNO0601 Interface

All trademarks mentioned in this documentation and if necessary third party
registered are absolutely subject to the conditions of each valid label right and the
rights of particular registered proprietor. All trademarks, trade names or company
names are or can be trademarks or registered trademarks of their particular pro-
prietors. All rights which are not expressly allowed are reserved. If an explicit label
of trademarks, which are used in this documentation, fails, should not mean that a
name is free of third party rights.

» Windows, Windows 7, Windows 8.1, Windows 10
are trademarks of the Microsoft Corporation.
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1 Introduction

1.2 Important Notes

1.2.1 Safety Instructions and Hazard Warnings

Caution!

In order to avoid personal injuries and damage to property, you have to read and
understand the following safety instructions and hazard warnings prior to instal-
lation and use of this interface. Keep this documentation (manual) always near
the interface.

1.2.1.1 Proper Use and Intended Purpose

VNO0601 Interface

Caution!

The interface is designed for analyzing, controlling and otherwise influencing con-
trol systems and electronic control units. This includes, inter alia, bus systems

like CAN, LIN, K-Line, MOST, FlexRay, Ethernet, BroadR-Reach and/or ARINC
429.

The interface may only be operated in a closed state. In particular, printed circuits
must not be visible. The interface may only be operated (i) according to the
instructions and descriptions of this manual; (ii) with the electric power supply
designed for the interface, e.g. USB-powered power supply; and (iii) with
accessories manufactured or approved by Vector.

The interface is exclusively designed for use by skilled personnel as its operation
may result in serious personal injuries and damage to property. Therefore, only
those persons may operate the interface who (i) have understood the possible
effects of the actions which may be caused by the interface; (ii) are specifically
trained in the handling with the interface, bus systems and the system intended to
be influenced; and (iii) have sufficient experience in using the interface safely.

The knowledge necessary for the operation of the interface can be acquired in
work-shops and internal or external seminars offered by Vector. Additional and
interface specific information, such as ,Known Issues®, are available in the
»Vector KnowledgeBase" on Vector’s website at www.vector.com. Please con-
sult the ,Vector KnowledgeBase* for updated information prior to the operation of
the interface.

Version 2.0 7
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1.2.1.2 Hazards

1 Introduction

Caution!

The interface may control and/or otherwise influence the behavior of control sys-
tems and electronic control units. Serious hazards for life, body and property may
arise, in particular, without limitation, by interventions in safety relevant systems
(e.g. by deactivating or otherwise manipulating the engine management, steer-
ing, airbag and/or braking system) and/or if the interface is operated in public
areas (e.g. public traffic, airspace). Therefore, you must always ensure that the
interface is used in a safe manner. This includes, inter alia, the ability to put the
system in which the interface is used into a safe state at any time (e.g. by ,emer-
gency shutdown®), in particular, without limitation, in the event of errors or haz-
ards.

Comply with all safety standards and public regulations which are relevant for the
operation of the system. Before you operate the system in public areas, it should
be tested on a site which is not accessible to the public and specifically prepared
for performing test drives in order to reduce hazards.

1.2.2 Disclaimer

VNO0601 Interface

Caution!

Claims based on defects and liability claims against Vector are excluded to the
extent damages or errors are caused by improper use of the interface or use not
according to its intended purpose. The same applies to damages or errors arising
from insufficient training or lack of experience of personnel using the interface.

Version 2.0 8
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1 Introduction

1.2.3 Disposal of Vector Hardware

VNO0601 Interface

Please handle old devices responsibly and observe the environmental laws applic-
able in your country. Please dispose of the Vector hardware only at the designated
places and not with the household waste.

Within the European Community, the Directive on Waste Electrical and Electronic
Equipment (WEEE Directive) and the Directive on the Restriction of the Use of Cer-
tain Hazardous Substances in Electrical and Electronic Equipment (RoHS Directive)

apply.

For Germany and other EU countries, we offer free take-back of old Vector hard-
ware.

Please carefully check the Vector hardware to be disposed of before shipping.
Please remove all items that are not part of the original scope of delivery, e.g. stor-
age media. The Vector hardware must also be free of licenses and must no longer
contain any personal data. Vector does not perform any checks in this regard. Once
the hardware has been shipped, it cannot be returned to you. By shipping the hard-
ware to us, you have relinquished your rights to the hardware.

Before shipping, please register your old device via:

https://www.vector.com/int/en/support-downloads/return-registration-for-the-dis-
posal-of-vector-hardware/

Version 2.0 9
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2 VN0601 Network Interface

In this chapter you find the following information:

2.1 IntrodUcCtion . . 11
2.2 ACCESSOIIES ... i 11
2.3 Examples of Usage ... ... . 12
2.3.1 Analyzing Traffic of Multiple Lines ... ... .. . . 12
2.3.2 Transmitting and MONItOriNg ... 13
2.3.3 In-line Data Modification ... ... . . 14
2.4 Device DesCription .. . 15
2.4.1 D-SUB37 Pin Assignment (ARINC 429) .. . 15
2.4.2 D-SUB9 Pin Assignment (10) ... 16
2.4, 3 SYNChroNiZatioN . . 17
2.4 4 LEDDS 18
2.4.5 Technical Data ... .. 19
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2 VN0601 Network Interface

2.1 Introduction

General
information

Highlights

VVvVvyVYyVVYyVYVYYVYY

The VNO0601 is a compact and powerful interface for ARINC 429 bus systems. The
interface conveniently utilizes a PC connection via USB 2.0, it does not require an
external power supply, and it has analog/digital interfaces for acquiring other mea-
surement parameters. The VN0601 gives developers of networked electronic units
in aircrafts (Line Replaceable Units or LRUs) a flexible and high-performance inter-
face solution for testing and bus analysis.

Main features of the VN0601 interface are:

4x ARINC 429 TX channel

4x ARINC 429 RX channel

Support of high-speed and low-speed communication
1x analog Input

2x digital input

1x digital output

Support of the Vector XL API

Robust housing

No external power supply required (USB-powered)

2.2 Accessories

VNO0601 Interface

Reference
Information on available accessories can be found in the separate accessories
manual on our website.

Version 2.0 11
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2.3 Examples of Usage

2.3.1 Analyzing Traffic of Multiple Lines

Description The VN0O601 can be used for traffic analyzing tasks. In this setup, the interface
receives data simultaneously from two different ARINC lines, each having its own
transmitting LRU. The lines are not influenced by the VN0601.

Setup

PC

CANalyzer.A429 /CANoe.A429
-

VN0601

Time Stamp Clock

Figure 1: Analyzing traffic of multiple ARINC lines

VNO0601 Interface Version 2.0 12
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2.3.2 Transmitting and Monitoring

Description If no transmitting LRU is active or available, the missing TX LRU can be simulated
with CANoe.A429 while the traffic can be monitored as usual.

Setup

CANalyzer.A429 / CANoe.A429

CANoe CANoe
A429 SIM A429 SIM
#1 #2

usB

VNO0601
Tx/Rx Tx/Rx

Time Stamp Clock

Figure 2: Transmitting and monitoring

VNO0601 Interface Version 2.0 13
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2 VN0601 Network Interface

2.3.3 In-line Data Modification

Description

Setup

VNO0601 Interface

For testing purposes, certain RX LRUs can be disconnected from the TX LRU. In
this remaining part of the line, the TX data is simulated in CANoe.A429.

CANalyzer.A429 / CANoe.A429

CANoe CANoe
A429 SIM A429 SIM
#1 #2

¢USB

VN0601
Rx Tx

Time Stamp Clock

Figure 3: In-line Data Modification

Version 2.0 14
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2.4 Device Description

2.4.1 D-SUB37 Pin Assignment (ARINC 429)

CH1..8 The VN0601 has a D-SUB37 connector (male) that provides up to eight ARINC 429
channels (four TX/ four RX). The pin assignment is as follows:

B
A
GND GND
CH5...CH8 CH1...CH4
TX channels Pin Assignment Pin Assignment
1 CH1A 20 CH1B
2 CH2 A 21 CH2B
3 CH3 A 22 CH3B
4 CH4 A 23 CH4B
5 GND CH1...CH4
RX channels Pin Assignment Pin Assignment
10 CH5 A 29 CH5B
11 CH6 A 30 CHe6 B
12 CH7 A 31 CH7 B
13 CH8 A 32 CH8 B

14 GND CH5...CH8

VNO0601 Interface Version 2.0 15
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2.4.2 D-SUB9 Pin Assignment (10)

CH9 The VN0601 has a D-SUB9 connector (female) that provides digital and analog
input/outputs.
Digital/analog IO The pin assignment for CH9
is as follows: <« Andlos In !
Pin  Assignment Analog SND =
1 Analog input « Digital In 0 4
&« Digital In 1 5
4 | Digital input0 :g"a: ZN‘D Z
igita
5 Digital input 1 .
6 Analog GND
8 Digital output
9 Digital GND
Internal S 1y

1 Vee |

interconnection of i

1
|
.. . |
dlgltal |npUt 0/ I 11 N- {200} . g put o ]
11

I 1 33V |

I 09 I
|

| it |

Digital GND Digital GND

| 1 IN+ I

| I |

| I |

I I I Digital GND I

I 11 I

|
|

11 Vref

Internal T T T T T T T T T T T T T T T T T T T T e e e e 1
. . 1
interconnection of

i

|

| r — [ Digtaroumi >
digital output | " |§}

|

1

|

33V

[From Processor >— b 370 pF

e o — —

ALl Digital GND

Internal :'____Io..-Im'__""'__““““““““"i
. . 11
interconnection of I 1 1
. [ 1
analog input | T T o]
: : : 22 pF AN ny 1
our apc W g eF )
! 1 |
I 11
| ' Analog GND |
| 1 :
I : : Analog GND I
I 1 I
| 1 5] I
: f !
I 1
| Analog GND I
__________________________________ o

Figure 6: Analog input
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Extended measuring
range of the analog
input

Examples

2 VN0601 Network Interface

In normal operation, voltages up to 18 V can be applied and measured at the analog
input. The cutoff frequency f,, (-3 dB) for AC voltages is approx. 7.2 kHz.

For measurements above 18 V (max. 50 V), an external series resistor has to be

applied to the analog input. The series resistor R, depends on the input voltage
Uinput @nd can be calculated as follows:

Regt [KORm] = [(Uimpu * 0.61111) — 11] * 100
with 18V < Upppu < 50V

The cutoff frequency for AC voltages is also affected by the external series resistor:

_ 1
fe [Hz] " 2.33*107%* R, [kOhm]

24V 32V 36V 48 V
Rext 367 kQ 856 kQ 1100 kQ 1833 kQ
Rext (E96) 374 kQ 866 kQ 1100 kQ 1870 kQ
(24.12 V) (32.17 V) (36.00 V) (48.60 V)
f, (-3 dB) 1148 Hz 496 Hz 390 Hz 230 Hz

2.4.3 Synchronization

Sync connector

VNO0601 Interface

The VN0O601 has a sync connector (Binder type 711) which can be used for time syn-
chronization of different Vector devices (see section Time Synchronization on page
29). The sync connector is not intended to connect a power supply.

Pin

Assignment

2 Synchronization line
3 Ground

Version 2.0 17
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24.4 LEDs
CH1 ... CH4 (Tx) Color Description
Green » On: no traffic.
» Flashing: data frames have been sent correctly.
Red Transmit error.
Off No running measurement.
CH5 ... CH8 (Rx) Color Description
Green » On: no traffic.
» Flashing: data frames have been received correctly.
Red Receive error.
Off No running measurement.
Status Color Description
Green » On: running measurement.
» Flashing: Device is ready for operation.
Orange Initializing driver. Please wait.
Red Error. Device not working.

VNO0601 Interface Version 2.0 18
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2.4.5 Technical Data

VNO0601 Interface

ARINC 429 channels
Baud rates
Transceiver

Analog input

Digital input

Digital output

Time stamps

PC interface
Power supply
Power consumption

Temperature range
(ambient temperature of the
device)

Relative humidity of
ambient air

Weight

Dimensions (LxWxH)
Operating system
requirements

2 VN0601 Network Interface

4x TX

4x RX

Low-speed: 12 ...14.5 kb/s
High-speed: 100 kb/s

TX: Holt HI-8596

RX: Holt HI-8454

10 bit

Input0V...18V

Voltage tolerance up to 50 V

(with series resistor)

Sampling rate up to 1 kS/s
Range0V...32V

Schmitt trigger high 2.7 V, low 2.2 V
Hysteresis 0.5V

Input frequencies up to 1 kHz
Open Drain

External supply upto 32V

Output frequency up to 1 kHz
Current max. 500 mA

Short circuit / over voltage protected
Resolution: 15.625 ns

Accuracy (in device): 1 us
Accuracy software sync: typ. 50 us
Accuracy hardware sync: typ. 1 s
USB 2.0

USB

25W

Operation: -40 °C...+65 °C
Storage: -40 °C...+85°C

15 %...95 %, non-condensing
Approx. 250 g

Approx. 91 mm x 109 mm x 35 mm
Windows 10 (64 bit)

Version 2.0 19
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3 Getting Started

In this chapter you find the following information:

3.1 Driver Installation ... . 21
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VECTOR > 3 Getting Started

3.1 Driver Installation

General The Vector Driver Setup allows the installation or the removal of Vector devices.
information

Note
Please note that you will need Administrator Rights for the following steps.

Step by Step Procedure

1. Execute the driver setup from \Drivers\Setup.exe before the device is
connected to the PC with the included USB cable.

If you have already connected the device to the PC, the Windows found
new Hardware wizard appears. Close this wizard and then execute the driver

setup.
VECTOR D>

Welcome to Vector Driver Setup!

This program will install Vector Drivers on your
computer.

Click 'Mext’ to continue with the setup

Please close all open applications before proceeding!

2. Click [Next] in the driver setup dialog. The initialization process starts.

VNO0601 Interface Version 2.0 21
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VNO0601 Interface

3 Getting Started

3. Inthe driver selection dialog, select your devices to be installed (or to be unin-

stalled).
> Vector Informatik GmbH Driver Setup b

Driver Selection VECTOR >
The setup will install or uninstall the selected devices.

Device Installed driver  Driver in installation packet (e

CAN/LIN Interface Family

WN1530 / VN1531 -not installed - 10.9.14

WM1610 / VN1611 / VN1630 / VN1640 - not installed - 10.9.12

VMN1630 log - not installed - 10.4.16

FlexRay Interface Family

VMN3300 -not installed - 8.2.26

WM3E00 -not installed - 8.2.26

WN7570 -not installed - 10.3.18

VMNT572 -not installed - 11.0.12

VNTE00 - not installed - 9.9.26

VNTE10 -not installed - 10.6.14

WNTE40 -not installed - 10.8.20

Vector Tool Platform

Vector Platform Manager -not installed - 2.4.48

WVMES00 Interface Family - not installed - 10.2.136

WME300 Interface Family - not installed - 9.3.18

Ethernet Interface Family

WMN5610 / VNSET10A -not installed - 11.2.10

WM5620 -not installed - 11.2.10

WMN5E40 -not installed - 11.2.10

WN5430 - not installed - 11.2.10

MOST Interface Family

WN2600 / VNZE10 - not installed - 8.8.22

WM2640 -not installed - 8.4.36

XL Interface Family 9
—
[«]iselect/deselect all devices:

Remove all driver components

Uninstall Cancel

4. Click [Install] to execute the driver installation, or [Uninstall] to remove exist-

ing drivers.

5. A confirmation dialog appears. Click [Close] to exit. After successful instal-
lation, the device is ready for operation and can be connected to the PC with

the included USB cable.

Version 2.0
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4 Vector Hardware Configuration

In this chapter you find the following information:

4.1 General Information ... 24
4.2 Tool Description ... .. 25
A 2. INIrOdUCH ON 25
4.2, TrEC VW .o 26
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4 Vector Hardware Configuration

4.1 General Information

Executing Vector
Hardware Config

Control Panel
Windows 7

Control Panel
Windows 8.1

Control Panel
Windows 10

VNO0601 Interface

After the successful driver installation, you will find the configuration application
Vector Hardware in the Control Panel (see below). The tool gives you information
about the connected and installed Vector devices. There are also several settings
that can be changed.

%. Vector Hardware

Figure 7: Icon in Control Panel

» Category view
Windows Start | Control Panel | Hardware and Sound,
click Vector Hardware in the list.

» Symbols view
Windows Start | Control Panel,
click Vector Hardware in the list.

» Category view
<Windows key>+<X> | Control Panel | Hardware and Sound,
click Vector Hardware in the list.

» Symbols view
<Windows key>+<X> | Control Panel,
click Vector Hardware in the list.

» Category view
<Windows key>+<X> | Control Panel | Hardware and Sound,
click Vector Hardware in the list.

» Symbols view
<Windows key>+<X> | Control Panel,
click Vector Hardware in the list.

Version 2.0 24
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4.2 Tool Description

4.2.1 Introduction

Vector
Hardware Config

Logical and physical
channels

VNO0601 Interface

4 Vector Hardware Configuration

=, Vector Hardware Config

Application  License

Support  Help

- Hardware

-3 ittual CAN Bus 1
WH1E10 1 (0007145

AB On board CAN 1051 cap(Highspeed)

AR On board CAN 1051 cap(Highspeed)

[-68 VNT6304 1 (000020)

-6 WNTE10 1 (000204)

- YNGE40 1

[-6g YNSE104 1 (000005)

&-53 Application

..... m Global Settings

..... §] Driver status

-]y License

< | i |

HE

Dretails
% Device VH1610 1 (000145)
Tupe
Serial number 145
Criver version 9324
Firrmware version 9.3.24
Hardware revizion 1.0
Capabilities CAN
B! Multiple: device mode OFF
&' Receive latency Fast

USE 2.0, connected with Hi-Speed 480 MBit/s

Figure 8: General view of Vector Hardware Config

Vector Hardware Config enables the channel configuration between installed
Vector devices and applications. Applications use so-called logical channels which
are hardware independent and have to be assigned to real hardware channels.

Application

Vector Device 1

logical channel logical channel logical channel logical channel
CAN 1 LIN 1 FlexRay 1 CAN 2
A A A L
not assigned
v v v T
physical CH1 physical CH2 physical CH1 physical CH2
CAN LIN FlexRay CAN

Figure 9: Concept of channel assignments

Vector Device 2

=. Vector Hardware Config E@g
Application License Support Help
&= ? Hardware Details Interface Device Channel Description =
=53 Application CAN
CaN1 WM16308 1 (000020) Channel 1
CaN 2 Mot assioned
1 My XL_API_App CENZ N Virtual CAN Bus ,
E, Global Setlings CaN4 N VNL610 »
] Diver status LIN VNI630A ’ VNI630A 1 (000020) Channel 1
|y Lieenss e . VNTE10 » VN16304A 1 (000020) Channel 2
LN 2 N VM3640 3 VN16304 1 (000020) Channel 3
VMN3610A b VN1630A 1 (000020) Channel 4
FlexRay
Remove assignment
FlexRay 1 W1
Refresh =
«| | &

Figure 10: Channel assignment in Vector Hardware Config

Version 2.0
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4.2.2 Tree View

Accessing
Vector devices

4 Vector Hardware Configuration

The tool is split into two windows. The left window has a tree view and lets you
access the installed Vector devices, the right window displays the details of the

selection. The following nodes are available in the tree view:

Hardware The Hardware section lists the installed Vector devices. Each device item has phys-
ical channels which can be assigned to any number of logical channels (e. g.
CANalyzer CAN 1). A logical channel can be assigned to only one physical channel.

[ &. Vector Hardware Config o e |
Application  License Support  Help
-3 Hardware Details
B} Virtual CAM Bus 1 & Device VN1610 1 (000145)
5 WNIB10 1 (000145) o Channel 1
4 On board CAN 1051 cap(Highspeed CANalyzer L CAN1
Q WHTE30A 1 [0000:20) CANape r CANZ |051 cap(Highspeed)
g WHTETO 1 (0002804) CANoe » CAN3
: WMEE40 1
-G WNGE104 1 (000005) My XL ARLAPD il CANY
-7 Application Default CAN baud rate
Eﬂ Global Settings |
@ Drriver status Refresh 1 S
e ~ Laonnectar B
[ @ License A )
FIN 2 CaM Low
FIN 3 GND
FIM 4 :
FIN & Shield
FIN B -
FIN 7 CaM High
FIM & -
FIN 3
Figure 11: Hardware
Application In Application, all available applications are displayed in a tree view. According to

each application, the assignments of logical and physical channels are displayed in
the right part of the window. If no assignment exists, the information Not assigned
appears. The assignment can be edited via a right-click.

. Vector Hardware Config (= S
Application  License Support  Help
Details Interfface Device Channel Description =
CAN
CaM 1 WMN1E304 1 (000020) Channel 1
CAN 2 Mot azsigned
™ My_XL_API_&pp CAM 3 Mot azsigned
E@ Global Settings CAN 4 Mot azsigned
@ D.nver shatus LIN
:}':--l% License
LIM 1 Mot azsigned
LIM 2 Mot azsigned
FlexRay
FlexRay 1 %MN7E10 1 [000804) Channel 1
“ | Lr‘
Figure 12: Application
VNO0601 Interface Version 2.0
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Global settings

Driver status

VNO0601 Interface

Global settings contains global device configuration possibilities, e. g. software

time synchronization, GNSS time synchronization, transmit queue size, con-
figuration flags or the number of virtual CAN devices.

4 Vector Hardware Configuration

%.. Vector Hardware Config

= | B s

Application  License  Support
© 6 WN1G304 1 (000020)

-6 WNT6404, 1 (006479)

&g WNTE101 (000304)

2 Application

Help

*  Details

E 5 oftware time synchronization TES
e GMSS time spnchronization (WN4610] HO

e Tranzmit Queue size

286 messages

= g Configuration flags 0x0
| E! Mumber of Yitual CAN Devices 1
+  [EEYitual channels connected TES

Figure 13: Global settings

Driver status offers an overall status information of devices and applications cur-
rently in use. You can see whether the channels are connected to the bus (online/off-
line) and whether the time synchronization is activated or not (Time-Sync-On/Time-

Sync-Off).
=, Vector Hardware Config | = | B e S
Application License Support  Help
M Hardware Dietails -]

g2 Application
m Global Settingz

QVNSB‘I 041 (000005) Charnel 2
QVNSB'I 04 1 (000008) Chatnel 2
QVNSB‘I 041 (000005) Charnel 4
QVNSB‘I 041 (000005) Charnel 5

ES CaMalyzer:

e CANoe:

Offline, Time-Sync-On
Qffline, Time-Sync-0n
Offline, Time-Sync-On
Offline, Time-Sync-On

WN1E10 1 [000145] Channel 1, Init, Activated
%M16101 (000145) Channel 2, Init, Activated
WN1E304 1 [000020) Channel 1. Init, Activated
WN1E304 1 [000020) Channel 2, Init, Activated
WNSET04 1 [000005) Channel 1, Init, Activated
WNEE40 1 Channel 17, Init, Activated

WNEE40 1 Channel 18, Init, Activated

WNTE10 1 [000804] Channel 1, Init, Activated

Figure 14: Driver status

Version 2.0
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License

VNO0601 Interface

4 Vector Hardware Configuration

The License section contains information on all current available licenses (Vector
bus devices, Vector License USB dongle devices).

=, Vector Hardware Config

(= ) |

Application  License Support Help

F Hardware Details

Application <z CAloe
m Global Settings

@ Diriver status

% Licel
LA

Lol Device view

T CANape

CANoe

CAMoe RUM [Werzion < 4.0]

CaNoe PEX

CAMoe CAMopen / ProCaMopen
CAMoe RUM [Wersion »= 4.0]
Application DEMoe PRO

CAM for DEMoe PRO

CAMNoe J1587 /1708

MOST for DEMoe PRO

FLE<RAY for DEMoe PRO

LIM for DEMoe PRO

DEMoe Carzs

BEAN for DEMoe PRO

AMD for DEMoe PRO

DEMoe Ethernet

#CP for DEMNoe PRO

SCOPE for DEMoe/DEMalyzer
J1939 for CAMoe/CAM alyzer
15011783 for CANoe

CAM aero for CAMoe/CaMalyzer
CAMoe/CaMalyzer Standalone basic
CaMoe/CAaNalyzer Standalone extended
CAMoe/CAM alyzer Standalone professional

CAMape < 5.6

CaMape »=56

CAMape Server

CANape »= 8.0/ CANdito »= 4.0

C#Mape RCP ~|

Figure 15: License

Reference

You will find a detailed description of Vector Hardware Config in the online help

(Help | Contents).
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5 Time Synchronization

In this chapter you find the following information:

5.1 General Information ... .. 30
B 2 SO tWaAIE SYNC .. 32
5.3 HardwWare SyYNC .. ... 33
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5 Time Synchronization

5.1 General Information

Time stamps
and events

Generating
time stamps

VNO0601 Interface

Time stamps are useful when analyzing incoming or outgoing data or event
sequences on a specific bus.

% Tlace -E -IEI -Eﬂ
cAETEA xF 1 &B|E &8 |5 .
S Time Chex: 1| 1D Meme: | B | BAE | B (2]
8 o @ 0.100376 2 100 Rx 8 2319054779345282 °

Hg g 0.100373 1 100 Tx i) 23 19 05 47 /2 34 52 82 |E

] g 0.200382 2 100 Rx i) 03 04 06 95 06 07 56 74 !_

i ,ﬁ 0.200384 1 100 Tx 8 03 04 06 95 06 0T 56 74

H -G 0.300372 1 102 R 8 7402 31 73 94 12 04 23

k - [ 0.300374 2 102 Tx 8 740231739912 04 93

,ﬂ 0.400408 2 100 Rx 8 23 19 05 47 /2 34 52 82
H A N Annans 1 1NN Tw 2 72 10 NS A7 70 234 07 ]}
1 | 1 | ¥

Figure 16: Time stamps of two CAN channels in CANalyzer
Each event which is sent or received by a Vector network interface has an accurate

time stamp. Time stamps are generated for each channel in the Vector network inter-
face. The base for these time stamps is a common hardware clock in the device.

PC

CANalyzer/CANoe

uUSB

Vector
CAN Interface

Time Stamp Clock

CH1 CH2

CAN

Figure 17: Common time stamp clock for each channel

If the measurement setup requires more than one Vector network interface, a syn-
chronization of all connected interfaces and their hardware clocks is needed.

Due to manufacturing and temperature tolerances, the hardware clocks may vary in
speed, so time stamps of various Vector devices drift over time.
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PC

CANalyzer/CANoe
IUSB IUSB

Vector 0.000000  0.000000 Vector
0.100376 0.1003
CAN Interface 0.200382  0.200 FR Interface
0.300372 0.30
0.400406 0.40
Time Stamp Clock 0600242 060 Time Stamp Clock

| | can

FlexRay |

Figure 18: Example of unsynchronized network interfaces. Independent time stamps drift apart

To compensate for these time stamp deviations between the Vector network inter-
faces, the time stamps can be either synchronized by software or by hardware (see
next section).

Note

ﬂ The accuracy of the software and hardware sync depends on the interface. Fur-
ther information on specific values can be found in the technical data of the
respective devices.
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5.2 Software Sync

Synchronization The software time synchronization is driver-based and available for all applications

by software without any restrictions. The time stamp deviations from different Vector network
interfaces are calculated and synchronized to the common PC clock. For this pur-
pose no further hardware setup is required.

PC

CANalyzer/CANoe ' ! oo

synchronization
UsSB by software (PC clock) UsSB
sec sec
Vector 0.00000 0.000000 Vector

1.100 1.100
CAN Interface |1.200 1.200 FR Interface

2.300 2.300
2.400 2.400
CH1 CH2 |3.500 J‘ ts.soo CHA CHB

Time Stamp Clock 3.600 3.600 Time Stamp Clock

CAN
FlexRay

Figure 19: Time stamps of devices are synchronized to the PC clock

The setting of the software time synchronization can be changed in the Vector
Hardware Config tool in General information | Settings | Software time syn-
chronization.

&. Vector Hardware Config L = |6 ﬂ
Application License Support  Help
@ & VNTG304 1 (000020) o Detsis
E&P WN16404.1 (006473) ! 5 oftware time synchronization TES
_&‘---@ WNTETOT (000804) — EEGMSS time synchronization [VMAE10] MO
£ Application g&A Tranzmit Queue size 286 messages
; al Settings = gt Configuration flags =0
; | ! Mumber of Yitual CaM Devices 1
E:% Licenze - Etitual channels connected YES

Figure 20: Switching on the software synchronization

» YES
The software time synchronization is active.

> NO
The software time synchronization is not active. Use this setting only if the Vector
network interfaces are being synchronized over the sync line or if only a single
device is used.
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5 Time Synchronization

5.3 Hardware Sync

Synchronization
by hardware

VNO0601 Interface

A more accurate time synchronization of multiple devices is provided by the hard-
ware synchronization which has to be supported by the application (e. g. CANalyzer,
CANoe). Two Vector network interfaces can therefore be connected with the
SYNCcableXL (see accessories manual, part number 05018).

In order to synchronize up to five devices at the same time, a distribution box is avail-
able (see accessories manual, part number 05085).

VN5610A

o
%

USB PC
R - @™ ~ - Power

VN1630A
‘HISIE.EE"I O O SYNCcable XL - L LT
VN7570
Multi USB PC
SYNCcable SYNCbox ....
VN1640A SYNCcable external A A A A
Vector Devices
SYNCcable XL
Figure 21: Example of a time synchronization with multiple devices
VN8912A
Power .
SYNCcable XL
<
™~
=
(2]
2
S i Power
& Multi
a SYNCcable XL
SYNCbox
SYNCcable XL external

SYNCcable XL

Figure 22: Example of a time synchronization with VN8912A and additional devices
At each falling edge on the sync line which is initiated by the application, the Vector

network interface generates a time stamp that is provided to the application. This
allows the application to calculate the deviations between the network interfaces
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and to synchronize the time stamps to a common time base (master clock) which is
defined by the application.

PC

CANalyzer/CANoe

«-w.....Synchronization _______
USB " "by hardware (SYNCcable) ; usSB
: sec sec :
0.000000 0.000000
veCtor 1.10037 1 1.100376 VeCtor
CAN Interface |1200381 Y 1200382 FR Interface

2.300371£7%2.300372F -
2.40040 2:400.49@ _
CH1 CH2 3.50059 J 3.500593] CHA---_X< CHB

Time Stamp Clock 3.60024 3.600242 Master Time Stamp Clock

| | can
FlexRay

Figure 23: Time stamps are synchronized to the master clock

Note

ﬂ The hardware synchronization must be supported by the application. For further
information please refer to the relevant application manual. Please note that the
software synchronization must be disabled (see Vector Hardware Config | Gen-
eral information | Settings | Software time synchronization) if the hardware
synchronization is used.
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