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1 Introduction

In this chapter you find the following information:

1.1 Aboutthis User Manual ... 9
T VAT ANty 10
1.1.2 Registered Trademarks ... ... 10
1.2 Important Notes .. . . "
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1.1 About this User Manual

1.1 About this User Manual

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

oo uizaion

bold

Source Code

Hyperlink

<CTRL>+<S>

Blocks, surface elements, window and dialog names of
the software. 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.

VN1600 Interface Family

DOSR0S >

This symbol calls your attention to warnings.

Warning of damage by electrostatic discharge (ESD = Elec-

trostatically Sensitive Device).

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.

Version 6.0 9
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1.1.1 Warranty

Restriction We reserve the right to modify the contents of the documentation or the soft-

of warranty ware without notice. Vector disclaims all liabilities for the completeness or
correctness of the contents and for damage which may result from the use of
this documentation.

1.1.2 Registered Trademarks

Registered All trademarks mentioned in this documentation and if necessary third party

trademarks 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 proprietors. All rights which are not expressly allowed are
reserved. If an explicit label of trademarks, which are used in this docu-
mentation, fails, should not mean that a name is free of third party rights.

> Windows, Windows 7, Windows 8.1, Windows 10, Windows 11
are trademarks of the Microsoft Corporation.

- P
. P

are trademarks of the SD Card Association.

VN1600 Interface Family Version 6.0 10



VECTOR > 1.2 Important Notes

1.2 Important Notes

WARNING!

We provide our important notes and safety instructions in several

languages, including Englisch (EN) and German (DE). For more details,
see the relevant section:

> EN: Important Notes - Details

VN1600 Interface Family Version 6.0 1
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2 VN160O Interface Family

In this chapter you find the following information:

2.1 IntroducCtion ... 13
2.2 VNTGT0 . 14
2.3 VNIGTT 19
2.4 VNTIB3BO0A 25
2.5 VNTIB3B0 100G ... 46
2.6 VINTBAO A 68
2.7 VNG 86
2.8  VNTBT70 m
VN1600 Interface Family Version 6.0 12
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2.1 Introduction

General
information

Bus types

The VN1600 interface family is a flexible and cost-efficient solution for CAN,
CAN FD, CAN XL, LIN, K-Line, J1708 and SENT (only VN1640A) applications.
An excellent performance with minimal latency times and high time stamp
accuracy is also guaranteed.

The multi-application functionality of the VN1600 interface family supports
simultaneous operation of different applications on one channel, e. g. CANoe
and CANape. Tasks range from simple bus analyses to complex remaining
bus simulations also diagnostic, calibration and reprogramming tasks as well
as LIN 2.1 compliance tests.

Depending on the VN1600 interface, built-in transceivers as well as
exchangeable CAN, LIN, J1708 and SENT transceivers can be used. The
exchangeable transceivers are available as plug-in boards (piggybacks) and
are inserted in the VN1600. A list of compatible piggybacks can be found in
the accessories manual or on our website.

Figure 1: Piggyback

VN1600 Interface Family Version 6.0 13
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VECTOR > 2.2 VN1610

2.2 VN1610

2.2.1 Main Features

VN1610 features The main features of the VN1610 interface are:
> 2x CAN High-Speed 1051cap transceiver (capacitively decoupled)

> Software sync

Figure 2: VN1610 CAN Interface

VN1600 Interface Family Version 6.0 14
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2.2.2 Connectors

> CH1/2 (D-SUB9)
The VN1610 has a D-SUB9 connector with two CAN channels. The pin
assignment is as follows:

1 CH2 CAN Low
CH1CAN Low
CH1GND

CH2 CAN Low
CH1/2 Shield
CH2 GND

CH1 CAN High
CH2 CAN High

© 00 N O o = w N

Not connected

Note

Use the CANcable 2Y to access both channels on separate D-SUB9
connectors (see accessories manual, part number 05075).

/7 Shield |

N 2 CAN Low 2 ‘
(3 )
\ 3 GND 3
¥
i 7 CAN High 7
Channel 1 (A)
4 (CAN Low of CH2) 4
5 Shield 5
9 9
Channel 1/ 2
1 CAN Low 2
|
Shield | Channel 2 (B)
i 6 GND 3
8 CAN High 7
\ ;
VL 5 Shield 5 |

/ i
./ shield |

> USB

Connect your computer and the VN1610 via USB to install and to use the
device with measurement applications (e. g. CANoe, CANalyzer).

VN1600 Interface Family Version 6.0 15
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2.2.3 Technical Data

CAN channels 2x CAN High-Speed 1051cap

Bitrates

> CAN: up to 1 Mbit/s (up to 2 Mbit/s depending
on wiring and transceivers)

> CAN FD: up to 5 Mbit/s (up to 8 Mbit/s depend-
ing on wiring and transceivers)

Time stamps Accuracy (within one device): 1us
Accuracy software sync: typ. 50 us

Temperature range Operating: -40 °C ... +70 °C
Shipping and storage: -40 °C ... +85°C

Relative humidity 15 % ... 95 %, non-condensing
of ambient air

I EHEGHEN(BAYGIN 65 mm x 42 mm x 20 mm
80¢g

Operating system Windows 10 (x64, 64 bit)
requirements Windows 11 (x64, 64 bit)

VN1600 Interface Family Version 6.0 16
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2.2.4 Electrical Isolation

2.2.4 Electrical Isolation

Electrical isolation
of the connectors

VN1600 Interface Family

Case

USB GND D-SUB Shield

System
GND

USB

i

- Logic

GND
ISO CH1

GND
ISO CH2

Supply / Data ) }
e——e Connected Electrical Isolation

Note

The electrical isolation of the interfaces is a functional isolation that is
used to avoid ground loops and interference between the networks. The
voltage difference between the isolated areas must not exceed 60 VDC
(isolation voltage). The isolation voltage usually exceeds the maximum
permissible voltage at a port (operating voltage).

Version 6.0
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VECTOR > 2.2.5 Accessories

2.2.5 Accessories

Note

Detailed information on the listed accessories can be found in the separ-
ate accessories manual on our website.

CANcable0

CANcable1l

CANcableA

CANcable Y

CANcable 2Y

CANterm 120

CANcable Set Pro

USBadapter 3.2 Gen 1C-A SDSL (Single Screw Lock)

Cables and
connectors

V V VvV V VvV V VvV V

VN1600 Interface Family Version 6.0 18
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2.3 VN1611

2.3.1 Main Features

VN1611 features The main features of the VN1611 interface are:
> 1x LIN 7269cap transceiver (capacitively decoupled)

> 1Ix CAN High-Speed 1051cap transceiver (capacitively decoupled)

> Software sync

Figure 3: VN1611 LIN/CAN Interface

Note

The VN1611 does not support LIN 2.1 compliance tests. Please use the
VN1630A or the VN1640A for these purposes.

VN1600 Interface Family Version 6.0 19
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2.3.2 Connectors

2.3.2 Connectors

> CH1/2 (D-SUB9)
The VN1611 has a D-SUB9 connector with one LIN and one CAN channel.
The pin assignment is as follows:

Note

1

© 00 N O a b W M

CH2 CAN Low
Not connected
CH1VB-

CH1 Pdis
CH1/2 Shield
CH2 GND
CH1LIN
CH2 CAN High
CH1VB+

Please note that pin 3 (VB-) is the reference potential for pin 7 (7269cap
LIN). So pin 3 could also be called "7269cap GND". It is electrically isol-
ated from pin 6 (1051cap GND).

If pin 4 (Pdis) is connected to pin 3 (VB-), the internal power supply is
disabled. In this case an external power supply is required at pin 9 (VB+).

Note

Use the CANcable 2Y to access both channels on separate D-SUB9
connectors (see accessories manual, part number 05075).

Channel 1/ 2

VN1600 Interface Family

/7N shield }

(
\ 3 VB- 3
i 7 LIN 7
Channel 1 (A)
a4 Pdis (power disable) 4
5 Shield 5
9 (VB+) 9
1 CAN Low 2
Channel 2 (B)
6 GND 3
8 CAN High 7
v 5 Shield 5 \ 4 !
<./ Shield }
Version 6.0 20
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> USB

Connect your computer and the VN1611 via USB to install and to use the
device with measurement applications (e. g. CANoe, CANalyzer).

VN1600 Interface Family Version 6.0 21
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2.3.3 Technical Data

CAN channels 1x CAN High-Speed 1051cap

Bitrates

> CAN: up to 1 Mbit/s (up to 2 Mbit/s depending
on wiring and transceivers)

> CAN FD: up to 5 Mbit/s (up to 8 Mbit/s depend-
ing on wiring and transceivers)

LIN channels 1x LIN 7269cap

Bitrates
> Normal-Mode: up to 20 kbit/s

> Flash-Mode: up to 115.2 kbit/s (depending on
wiring higher bitrates are possible)

Ext. supply voltage (between pin 7269cap VB- and
7269cap VB+): max. 36 V DC.

—

K-Line channels
Time stamps Accuracy (within one device): 1 us
Accuracy software sync: typ. 50 ps

Temperature range Operating: -40 °C ... +70 °C
Shipping and storage: -40 °C ... +85 °C

Relative humidity 15 % ... 95 %, non-condensing
of ambient air

I EHEGHEN(BAYGEIN 65 mm x 42 mm x 20 mm
80¢g

Operating system Windows 10 (x64, 64 bit)
requirements Windows 11 (x64, 64 bit)

VN1600 Interface Family Version 6.0 22
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2.3.4 Electrical Isolation

Electrical isolation Case
of the connectors

USB GND D-SUB Shield

System
GND

USB

i

- Logic

GND
ISO CH1

GND
ISO CH2

Supply / Data ) }
e——e Connected Electrical Isolation

Note

The electrical isolation of the interfaces is a functional isolation that is
used to avoid ground loops and interference between the networks. The
voltage difference between the isolated areas must not exceed 60 VDC
(isolation voltage). The isolation voltage usually exceeds the maximum
permissible voltage at a port (operating voltage).

VN1600 Interface Family Version 6.0 23
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2.3.5 Accessories

Note

Detailed information on the listed accessories can be found in the separ-
ate accessories manual on our website.

CANcable0

CANcable1l

CANcableA

CANcable Y

CANcable 2Y

CANterm 120

CANcable Set Pro

USBadapter 3.2 Gen 1C-A SDSL (Single Screw Lock)

Cables and
connectors

V V VvV V VvV V VvV V

VN1600 Interface Family Version 6.0 24
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2.4 VN1630A

2.4.1 Scope of Delivery

Contents The delivery includes:
> VN1630A CAN/LIN Interface
> USB 2.0 cable (part number 05011)
> USB Protector Type 1 (part number 05142, see page 84)

2.4.2 Main Features

VN1630A features The main features of the VN1630A interface are:

2x CAN High-Speed 1051cap transceiver (capacitively decoupled)
2x additional plug-in location for CAN-/LINpiggies

Fifth channel for dedicated digital-analog input/output tasks

Five LEDs indicating bus activities and status

Software sync
Hardware sync (via SYNCcableXL)

V V VvV VvV V V

Figure 4: VN1630A CAN/LIN Interface

VN1600 Interface Family Version 6.0 25
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2.4.3 Connectors Bus Side

Device connectors

Figure 5: VN1630A with D-SUB9 connectors and sync

> CH1/3 and CH2/4 (D-SUB9)
The VN1630A has two D-SUB9 connectors, each with up to two channels
(CAN/CAN or LIN/CAN). Further information on the pin assignment for
CH1/CH3 and CH2/CH4 can be found in section Pin Assignment CH1/3
and CH2/4 on page 34, R

> Sync (Binder connector)
This connector (Binder type 711) can be used for time synchronization of
different Vector devices (see section Time Synchronization on page 149).

The sync connector is not intended to connect a power supply.

1 Not connected %

2 Synchronization line
3  Ground

VN1600 Interface Family Version 6.0 26
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2.4.4 Connectors USB Side

Device connectors

Figure 6: VN1630A with D-SUB9 connector and USB

> CH5-10 (D-SUBY9)
The VN1630A has a D-SUB9 connector (CH5) for dedicated digital-
analog input/output tasks. The pin assignment for CH5 is as follows:

Analog input

_

Not connected

Not connected

Digital input O
Digital input 1
Analog GND
Not connected
Digital output
Digital GND

© 00 N o g b~ W M

Internal i
interconnection of '
digital input 0/1

Digital Input0/1

To Processor

Figure 7: Digital input 0/1

VN1600 Interface Family Version 6.0 27
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Internal
interconnection of
digital output

Internal
interconnection of
analog input

Extended
measuring range of
the analog input

Examples

VN1600 Interface Family

2.4.4 Connectors USB Side

- DT

Figure 9: Analog input

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 Rg,; depends on the
maximum input voltage Uiy, to be measured and can be calculated as
follows:

Reyt [KORm] = [(Uippur * 0.61111) — 11] * 100
with 18V < Upppuy < 50V

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

_ 1
fe [Hz] T 2.33*107°* Ry [kORm]

T T

367 kQ 856 kQ 1100 kQ 1833 kQ

Rext (E96) 374 kQ 866 kQ 1100 kQ 1870 kQ
(24.12 V) (3217 V) (36.00 V) (48.60 V)

m 1148 Hz 496 Hz 390 Hz 230 Hz

Version 6.0 28
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>

VN1600 Interface Family

2.4.4 Connectors USB Side

USB

Connect your computer and the VN1630A via USB to install and to use the
device with measurement applications (e. g. CANoe, CANalyzer). Use the
USB 2.0 compliant cable found in the delivery (USB extension cables may
generate faults between the computer and the device). Connect the
device directly to USB at your computer or use a USB hub with its own
power supply (self-powered). Depending on the used piggyback, the
VN1630A requires the entire USB current (500 mA) which cannot be
provided by a bus-powered USB hub.

Version 6.0 29
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2.4.5 LEDs

Description

2.4.5 LEDs

The VN1630A has five LEDs indicating bus activities and status:

@ ¢ ¢ ¢ 1]
CH1 CH2 CH3 CH4  Status

Figure 10: LEDs of the VN1630A

> CH1... CH4 (with CAN-/LINpiggies)

Multicolored channel LEDs, each indicating the bus activity for CAN, LIN
or K-Line.

Green Data frames have been sent or received correctly.
Orange > CAN: Error frames have been sent or received.

> LIN/K-Line: Protocol errors as well as valid messages on
the bus.

Red > CAN: Bus off.

> LIN/K-Line: Protocol errors on the bus.

CAN: The flashing frequency depends on the bus load.

> Status
Multicolored LED that indicates the status of the device.

Green Device is ready for operation/running measurement.
Orange Initializing driver. Please wait.

Red Error. Device not working.

VN1600 Interface Family Version 6.0 30
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2.4.6 Bus Configuration

Piggybacks for The VN1630A has two piggyback plug-in locations (primary channels CH1

CH1and CH2 and CH2). Depending on requirements, electrically decoupled CAN High-
Speed, CAN Low-Speed, CAN Single Wire, J1708 or LIN transceivers may be
used. In addition, two electrically decoupled built-in CAN TJA1051 (high-
speed) transceivers are available (secondary channels CH3 and CH4). CH5
is reserved for dedicated 10 tasks.

Note

A list of compatible piggybacks can be found in the accessories manual
or on our website.

Figure 11: Piggyback plug-in locations for CH1and CH2

Reference

Further information on DIP switches can be found in _s..e.c_:ft.i.c_).r.\.l_??q.A_s.s.igp_-_
ment CH1/3 and CH2/4 on page 34.

VN1600 Interface Family Version 6.0 31
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Examples

2x CAN without
piggybacks
x 10

2.4.6 Bus Configuration

Note

LINpiggies have to be inserted before CANpiggies (in ascending order). If
you intend to use only one LINpiggy, please use the first plug-in location
(CH1). J1708 should be handled like CAN.

Primary CH2

Piggyback LIN2
or

CAN1

Each empty plug-in location is loaded with a built-in transceiver from the
secondary channel according to the DIP switch settings.

Secondary CH4

Built-in CAN CAN
Transceiver 1051cap 1051cap

The following tables show examples of possible configurations:

CH1/CH3 CH2/CH4

Primary CH1

CH2

Piggyback - B i
* 1t

Secondary CH3 CH4 10

Built-in CAN CAN

Transceiver 1051cap 1051cap

Configuration

CH?1: no piggyback, built-in CAN 1051cap transceiver (CH3).
CH3: not usable.

CHZ2: no piggyback, built-in CAN 1051cap transceiver (CH4).
CH4: not usable.

CH5: on-board 10.

VN1600 Interface Family Version 6.0 32
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4x CAN
1x 10

1x LIN
2x CAN
1x 10

2.4.6 Bus Configuration

CH1/CH3 CH2/CH4 CH5
Primary CH2 CH5

Piggyback CAN -

Built-in CAN CAN
Transceiver 1051cap 1051cap

Configuration

CH1: CANpiggy.

CH3: built-in CAN 1051cap transceiver.
CH2: CANpiggy.

CH4: built-in CAN 1051cap transceiver.
CHS5: on-board 10.

CH1/CH3 CH2/CH4
Primary CH2

Piggyback LIN - -
L *

Built-in CAN CAN
Transceiver 1051cap 1051cap

Configuration

CH?1: LINpiggy.

CH3: built-in CAN 1051cap transceiver.

CH2: no piggyback, built-in CAN 1051cap transceiver (CH4).
CH4: not usable.

CH5: on-board 10.

VN1600 Interface Family Version 6.0 33
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2.4.7 Pin Assignment CH1/3 and CH2/4

2.4.7 Pin Assignment CH1/3 and CH2/4

Double assignment  Before installing a piggyback in the plug-in location (see section Replacing

of D-SUB9 Piggybacks on page 37), the pin assignment of the D-SUB9 connector
connectors (CH1/CH3 and CH2/CH4) has to be selected via DIP switches, which can be
CH1and CH2 found inside the device at the plug-in locations.

Figure 12: DIP switches (left: CH1/3, right: CH2/4)

Piggy 1 (CH1/3)

PRRE,
T

Piggy 2 (CH2/4)
CIIRNITITR

Pin assignment The pin assignments of the D-SUB9 connectors depend on the used bus
CH1...CH4 transceiver configuration inside the VN1630A. A list of compatible piggy-
backs can be found in the accessories manual or on our website.

> No piggyback inserted

If no piggyback is inserted, only the built-in CAN transceiver at CH1 (CH2)
is active (no double assignment of the D-SUB9 connector):

1

© 0O N O g B w N

VN1600 Interface Family

Not connected
1051cap CAN Low
GND

Not connected
Shield

Not connected
1051cap CAN High
Not connected

Not connected

Version 6.0

A: all ,OFF'/ B: all ,ON’

A

(o]}

------‘------
1 6 NO

Figure 13: Configuration without
piggyback

34
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VECTOR > 2.4.7 Pin Assignment CH1/3 and CH2/4

> CANJ/LIN piggyback inserted

If a CAN- or LINpiggy is inserted, the piggyback is assigned to CH1 (CH2)
and the built-in CAN transceiver is assigned to CH3 (CH4):

1051cap CAN Low

Piggyback-dependent @

_

2
3 Piggyback-dependent
ERRREE RRRRN1R
4 Piggyback-dependent
5 Shield
6 GND
7 Piggyback-dependent
8  1051cap CAN High
Figure 14: Configuration with piggy-

9 Piggyback-dependent back

AN

E |
DO xample
| e |

The following example shows the pin assignment of CH1/CH3 if a
CANpiggy 1041mag is inserted in the plug-in location at channel 1.

| Pin_ Assignment
CH31051cap CAN Low

CH11041mag CAN Low

CH11041mag VB-

CH11041mag Split

CH?1/3 Shield

CH31051cap GND

CH11041mag CAN High

CH31051cap CAN High

CH11041mag VB+

_

© 00 N O g b~ W N

Note

The described pin assignment is also valid for CH2/CH4. A warning
appears in the Vector Hardware Manager (page Device Properties,
Status mode), if the DIP switch settings are improperly set. Check your
DIP switch settings in this case.
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VECTOR > 2.4.7 Pin Assignment CH1/3 and CH2/4

CAN/LIN Y cable Use the CANcable 2Y to access both channels on separate D-SUB9 connect-
ors (see accessories manual, part number 05075). The pin assignments of
the D-SUB9 connectors depend on the used bus transceiver configuration
inside the VN1630A. A list of compatible piggybacks can be found in the
accessories manual or on our website.

2 CAN Low 2 ’/ \\\ Shield i
3 GND / VB- 3 ;
/ - f
i i 7 CAN High / LIN 7 |
Shield ol :
ield | i
,,,,,,,,,,, < 1 i Channel 1 (A)
: | 4 Special function 4 i
! H T
| / 5 Shield 5 i
9 (VB+) 9
Channel1/3
/A 1 CAN Low 2
[ ! ] ’l
\”WS’H'”\J.‘: \ i Channel 3 (B)
e : 6 GND 3 i
| i 1
[N ! 8 CAN High 7 \
5 Shield 5 / i
/" Shield
/N Shield }
2 CAN Low 2 AR !
3 GND / VB- 3 /
i f
i | 7 CAN High / LIN 7 |
Shield \; : ‘;
,,,,,,,,,, < | ' Channel 2 (A)
': | 4 Special function 4 I}
' H T
| 5 Shield 5 |
9 (VB+) 9
Channel 2/ 4
£ 1 CAN Low 2
| | ‘." Channel 4 (B)
i i 6 GND 3 !
I\ 8 CAN High 7 :
5 Shield 5

Figure 15: 2x CANcable 2Y connected to VN1630A
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VECTOR > 2.4.8 Replacing Piggybacks

2.4.8 Replacing Piggybacks

WARNING!

Ensure an ESD safe working environment during disassembly and
assembly. Avoid touching the top, bottom or connectors of the boards
during this process to avoid ESD damage.

A
A\

9 Step by Step Procedure

1. First, loosen the VN1630A housing screws on the side with the two D-
SUB9 connectors. This requires removing the two black decorative
caps. Then carefully pull the PC-board out of the housing.
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VECTOR > 2.4.8 Replacing Piggybacks

2. You will find the plug-in location 1 (CH1) at the sync connector side
and plug-in location 2 (CH2) at the edge of the PC-board.

RRRRIR, LRNREN,
on 9GHETL
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VECTOR > 2.4.8 Replacing Piggybacks

3. Each piggyback is fastened by a screw and retainer. Please loosen the
appropriate screw including the retainer and carefully remove the
piggyback from the plug-in location.

5. Insert the replacement piggyback. When doing this please make sure
that the single and dual-row connectors are not laterally offset.

6. Secure the new piggyback with the appropriate screw and retainer.
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VECTOR > 2.4.8 Replacing Piggybacks

7. Place the VN1630A main board back in the housing. This operation
involves placing the housing on a table with its back side (side with
the bar code) facing upward. Then the main board with the piggy-
backs facing upward is inserted into the second guide rails.

8. It should be possible to slide the main board in the housing up to a few
millimeters from the end without forcing it in. Close the housing by
applying light pressure and then secure it with the appropriate screw
fasteners. The screws should be secure but not excessively tight.

9. Please also attach the two black decorative caps.
10. Connect the VN1630A and the computer via the USB cable and check

the bus configuration in the Vector Hardware Manager (page Device
Properties, Status mode).
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VECTOR >

2.4.9 Technical Data

CAN channels

LIN channels

K-Line channels

J1708 channels

Analog input

Digital input

Digital output

Time stamps

Power consumption

Temperature range

VN1600 Interface Family

Version 6.0

2.4.9 Technical Data

Max. 4
> 2x CAN High-Speed 1051cap

> 2x configurable via piggybacks

Bitrates

> CAN: up to 1 Mbit/s (up to 2 Mbit/s depending
on wiring and transceivers)

> CANFD: up to 5 Mbit/s (up to 8 Mbit/s depend-
ing on wiring and transceivers)

Max. 2
configurable via piggybacks

Bitrates
> Normal-Mode: up to 20 kbit/s

> Flash-Mode: up to 115.2 kbit/s (depending on
wiring higher bitrates are possible)

Max. 2

with LINpiggy 7269mag at CH1/CH2
Max. 2

configurable via piggybacks

10 bit

Input0 V...18 V

Voltage tolerance up to 50 V
(with series resistor)
Sampling rate up to TkHz

Range 0V...32V

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

Input frequencies up to 1kHz

Open Drain

External supply upto 32V

Current max. 500 mA

Short circuit / overvoltage protected

Accuracy (within one device): 1us
Accuracy software sync: typ. 50 ps
Accuracy hardware sync: typ. 1us
Approx. 2.5W

Operating: -40 °C ... +70 °C

Shipping and storage: -40 °C ... +85 °C
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VECTOR > 2.4.9 Technical Data

Relative humidity 15 % ... 95 %, non-condensing
of ambient air

DI NS TREN (BN GIN Approx. 90 mm x 110 mm x 35 mm
230 g (without accessories)
Operating system Windows 10 (x64, 64 bit)
requirements Windows 11 (x64, 64 bit)
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VECTOR > 2.4.10 Electrical Isolation
2.4.10 Electrical Isolation

Electrical isolation

Case

of the connectors
D-SUB Shields
Sync[—-Binder Shield CAN
g m Piggyback
GND
ISO SYNC
GND
usB (
D-SUB Shieldd
CAN
Piggyback
Logic
ND
ISO CH4
D-SUB Shield¢
GND
ISO ANALOG
GND
ISO DIGITAL

Supply / Data ) }
e——e Connected Electrical Isolation

Note

The electrical isolation of the interfaces is a functional isolation that is
used to avoid ground loops and interference between the networks. The
voltage difference between the isolated areas must not exceed 60 VDC
(isolation voltage). The isolation voltage usually exceeds the maximum
permissible voltage at a port (operating voltage).
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2.4.11 USB Protector Type 1

To protect the USB connector of VN1630A or VN1640A against mechanical
damage, the USB Protector Type 1 (part number 05142) can be used. The
USB Protector Type 1is part of the standard delivery of VN1630A and
VN1640A and available as accessory, too.

Step by Step Procedure

The following steps describe the mounting of the USB Protector:

1. Insertthe USB cable into the USB Protector. Therefore, loosen the
screw of the clamp.

7’

7

2. Attach the USB Protector to the Vector network interface and connect
the D-SUB9 connector as well as the USB connector.

3. Tighten the screws of the D-SUB9 connector.

4. Tighten the screw to fix the USB connector.
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2.4.12 Accessories

Note

Detailed information on the listed accessories can be found in the separ-
ate accessories manual on our website.

Bus transceiver > CAN-/LINpiggies
J1708 Piggyback

v

Cables and
connectors

CANcable0

CANcable1l

CANcableA

CANCcable TnT (D-SUB9 to Bunch Plugs)
CANcable Y

CANcable 2Y

CANterm 120

CANcable Set Pro

Vector SYNCcableXL

Vector SYNCcable50

Multi SYNCbox external

Multi SYNCbox active

Cable Binder 3pol Connector with Pigtail
USB Cable 2.0

V V VvV V VvV VvV VvV V V V V VvV V V

Miscellaneous > Fix Kit 32mm Device

> USB Protector Type 1
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VECTOR > 2.5 VN1630 log

2.5 VN1630 log

2.5.1 Main Features

VN1630 log The main features of the VN1630 log interface are:
features 2x CAN High-Speed 1051cap transceiver (capacitively decoupled)
2x additional plug-in location for CAN-/LINpiggies

Fifth channel for dedicated digital-analog input/output tasks

LEDs indicating bus activities and status

Software sync

Hardware sync (via SYNCcableXL)

V V VvV VvV VvV V

The recording features are:

> Recording data of CAN, CAN FD, LIN, digital and analog inputs
> Data storage on SD/SDHC card

> Separate LED for logging status

> Filter and Trigger symbolically configurable

> Real time clock for date/time information

> External power supply for standalone mode

Figure 16: VN1630 log CAN/LIN Interface
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VECTOR > 2.5.2 Connectors Bus Side

2.5.2 Connectors Bus Side

Device connectors

Figure 17: VN1630 log with sync and D-SUB9 connectors

> CH1/3 and CH2/4 (D-SUB9)
The VN1630 log has two D-SUB9 connectors, each with up to two chan-
nels (CAN/CAN or LIN/CAN). Further information on the pin assignment
for CH1/CH3 and CH2/CH4 can be found in section Pin Assignment CH1/3
and CH2/4 onpage 57. o R

WARNING!

Itis recommended to connect the VN1630 log to the same voltage supply
(e. g. battery of the vehicle) as the vehicle or test equipment. If two differ-
ent voltage supplies are being used for the VN1630 log and the test equip-
ment, the ground (GND) pins of the two voltage supplies must be
connected.

> Power/hardware sync connector
The VN1630 log has two identical power/sync connectors (Binder type
711) which can be used for power or in Interface Mode for time synchron-
ization of different Vector devices (see section Time Synchronization on

device.

1 Power supply (typ. 12 V) Q

2  Synchronization line (for Interface Mode)

3 Ground
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2.5.3 Connectors USB Side

Device connectors

Figure 18: VN1630 log with SD card slot, LED push-button, USB and D-SUB9 connector

> CHS5 (D-SUB9)
The VN1630 log has a D-SUB9 connector (CH5) for dedicated digital-
analog input/output tasks. The pin assignment for CHS is as follows:

Analog input

_

Not connected

Not connected

Digital input O
Digital input 1
Analog GND
Not connected
Digital output
Digital GND

© 0 N o g b~ W M

Internal g
interconnection of ' ¥
digital input 0/1

DigitalInput0/1

H To Processor —

Figure 19: Digital input 0/1
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Internal
interconnection of
digital output

Internal
interconnection of
analog input

Extended
measuring range of
the analog input

Examples

VN1600 Interface Family

2.5.3 Connectors USB Side

- DT

Figure 21: Analog input

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 Rg,; depends on the
maximum input voltage Uiy, to be measured and can be calculated as
follows:

Reyt [KORm] = [(Uippur * 0.61111) — 11] * 100
with 18V < Upppuy < 50V

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

_ 1
fe [Hz] T 2.33*107°* Ry [kORm]

T T

367 kQ 856 kQ 1100 kQ 1833 kQ

Rext (E96) 374 kQ 866 kQ 1100 kQ 1870 kQ
(24.12 V) (3217 V) (36.00 V) (48.60 V)

m 1148 Hz 496 Hz 390 Hz 230 Hz
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Interface Mode

Logging Mode

VN1600 Interface Family

2.5.3 Connectors USB Side

> USB

Connect your computer and the VN1630 log via USB to install, to config-
ure and to use the device with measurement applications (e. g. CANoe,
CANalyzer). Use the USB 2.0 compliant cable found in the delivery (USB
extension cables may generate faults between the computer and the
device). Connect the device directly to USB at your computer or use a
USB hub with its own power supply (self-powered). Depending on the
used piggyback, the VN1630 log requires the entire USB current (500
mA) which cannot be provided by a bus-powered USB hub. The VN1630
log also supports two operating modes which can be switched by using
the USB connection and power supply respectively:

External
Power Supply

Interface Mode/ connected to computer optional
Logging configuration

Logging Mode not connected yes

In Interface Mode, the VN1630 log operates as a CAN/LIN interface
between a computer and the bus. Messages can be received and sent
over both channels with suitable tools (identical to VN1630A). The
VN1630 log must be in the Interface Mode to configure the logging
mode.

While used as interface by a Vector tool, recorded data can be read from
the SD card. In this case the interface functionality has priority and the
card access takes places with reduced speed.

The Logging Mode enables the computer independent usage of the
VN1630 log and allows the logging of CAN and LIN events. For this
purpose, the VN1630 log must be unplugged from the USB connector of
the computer and externally supplied via the Binder connector.

WARNING!

During logging, the VN1630 log must not be connected to the computer
via the USB cable, since the logging mode would otherwise be exited!

Reference

Information on the configuration of the logging mode can be found in the
separate manual provided with the Vector Logger Suite on the Vector
Driver Disk in \Tools\VN1630 log.
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VN1600 Interface Family

2.5.3 Connectors USB Side

> LED push button

LED that indicates the SD card status.

Color Description

Green SD card can be removed.

Yellow > On:SD cardinserted and identified. Do not remove the SD
card.

> Flashing: Logging in progress. Do not remove the SD card.

SD card slot

The VN1630 log has a push-and-pull card holder in which the SD card is
inserted and removed. To insert a SD card push it until it latches in place
securely. To securely remove the SD card, press the LED push button at
least for three seconds. Remaining data in the ring buffer is copied to the
SD card which can take approx. 15 seconds. During this time, the LED
flashes yellow. Remove the SD card only if the LED lights green. During
this sequence the VN1630 log must not be disconnected from the power
supply. This protects the SD card from memory losses. Then unlatch the
SD card by pushing it into the holder slot. Remove the card.

WARNING!

To avoid mechanical damage do not pull the SD card from the card holder
forcefully.
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2.5.4 LEDs

Description The VN1630 log has five LEDs indicating bus activities and status as well one
LED for Logging Mode.

@ @ @ @ @
CH1 CH2 CH3 CH4 Status

Figure 22: LEDs of the VN1630 log

> Log
Multicolored LED that indicates the status of the logging mode.

Green Device is accessing the SD card.
Orange > On:SD card full.
> Flashing: Error while accessing SD card.

Red > Flashing (1 Hz): Piggyback equipment not compatible
with logging configuration.

> Flashing (>1Hz): Error while logging.

> CH1... CH4 (with CAN-/LINpiggies)

Multicolored channel LEDs, each indicating the bus activity for CAN, LIN
or K-Line.

Green Data frames have been sent or received correctly.
Orange > CAN: Error frames have been sent or received.

> LIN/K-Line: Protocol errors as well as valid messages on
the bus.

Red > CAN: Bus off.

> LIN/K-Line: Protocol errors on the bus.
CAN: The flashing frequency depends on the bus load.
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2.5.4 LEDs

> Status (Interface Mode)
Multicolored LED that indicates the status of the device.

Color Description

Green Device is ready for operation/running measurement.

Orange Initializing driver. Please wait.

Red Error. Device not working.

> Status (Logging Mode)
Multicolored LED that indicates the status of the device.

Green Device is ready for operation and logging configuration is
started.

Orange >

>

Red >

VN1600 Interface Family

Flashing (slow): SD card not inserted.
Flashing (fast): Firmware update in progress.
Error.

Flashing (slow): Device not working or logging firmware
missing.

Flashing (fast): Logging configuration missing on SD card
or incompatible with firmware.
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2.5.5 Bus Configuration

Piggybacks for The VN1630 log has two piggyback plug-in locations (primary channels CH1

CH1and CH2 and CH2). Depending on requirements, electrically decoupled CAN High-
Speed, CAN Low-Speed, CAN Single Wire, J1708 or LIN transceivers may be
used. In addition, two electrically decoupled built-in CAN TJA1051 (high-
speed) transceivers are available (secondary channels CH3 and CH4). CH5
is reserved for dedicated 10 tasks.

Note

A list of compatible piggybacks can be found in the accessories manual
or on our website.

Figure 23: Piggyback plug-in locations for CH1and CH2

Reference

Further information on DIP switches can be found in ge_c_:.'c.igryhl_?ip.A_s_s_ig.r}_-_
ment CH1/3 and CH2/4 on page 57.
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VECTOR >

Examples

2x CAN without
piggybacks
x 10

2.5.5 Bus Configuration

Note

LINpiggies have to be inserted before CANpiggies (in ascending order). If
you intend to use only one LINpiggy, please use the first plug-in location
(CH1). J1708 should be handled like CAN.

Primary CH2

Piggyback LIN2
or

CAN1

Each empty plug-in location is loaded with a built-in transceiver from the
secondary channel according to the DIP switch settings.

Secondary CH2

Built-in CAN CAN
Transceiver 1051cap 1051cap

The following tables show examples of possible configurations:

CH1/CH3 CH2/CH4

Primary CH1

CH2

Piggyback - B i
* 1t

Secondary CH3 CH4 10

Built-in CAN CAN

Transceiver 1051cap 1051cap

Configuration

CH?1: no piggyback, built-in CAN 1051cap transceiver (CH3).
CH3: not usable.

CHZ2: no piggyback, built-in CAN 1051cap transceiver (CH4).
CH4: not usable.

CH5: on-board 10.
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4x CAN
1x 10

1x LIN
2x CAN
1x 10

2.5.5 Bus Configuration

CH1/CH3 CH2/CH4 CH5
Primary CH2 CH5

Piggyback CAN -

Built-in CAN CAN
Transceiver 1051cap 1051cap

Configuration

CH1: CANpiggy.

CH3: built-in CAN 1051cap transceiver.
CH2: CANpiggy.

CH4: built-in CAN 1051cap transceiver.
CHS5: on-board 10.

CH1/CH3 CH2/CH4
Primary CH2

Piggyback LIN - -
L *

Built-in CAN CAN
Transceiver 1051cap 1051cap

Configuration

CH?1: LINpiggy.

CH3: built-in CAN 1051cap transceiver.

CH2: no piggyback, built-in CAN 1051cap transceiver (CH4).
CH4: not usable.

CH5: on-board 10.
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2.5.6 Pin Assignment CH1/3 and CH2/4

2.5.6 Pin Assignment CH1/3 and CH2/4

Double assignment
of D-SUB9
connectors
CH1and CH2

Pin assignment
CH1...CH4

Before installing a piggyback in the plug-in location (see section Replacing

(CH1/CH3 and CH2/CH4) has to be selected via DIP switches, which can be
found inside the device at the plug-in locations.

Piggy: 2:(CH2/4)

Figure 24: DIP switches (left: CH1/3, right: CH2/4)

The pin assignments of the D-SUB9 connectors depend on the used bus
transceiver configuration inside the VN1630 log. A list of compatible piggy-
backs can be found in the accessories manual or on our website.

> No piggyback inserted
If no piggyback is inserted, only the built-in CAN transceiver at CH1 (CH2)
is active (no double assignment of the D-SUB9 connector):

1 Not connected
1051cap CAN Low
GND

fnnnnn npnnpnig
Not connected
Not connected
Not connected

1051cap CAN High

Not connected

© 0O N OO o BB W DN

Figure 25: Configuration without
Not connected piggyback
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VECTOR >

> CANJ/LIN piggyback inserted
If a CAN- or LINpiggy is inserted, the piggyback is assigned to CH1 (CH2)
and the built-in CAN transceiver is assigned to CH3 (CH4):

2
3
4
5
6
7
8
9
DAQ, Example

_

1051cap CAN Low
Piggyback-dependent
Piggyback-dependent
Piggyback-dependent
Not connected

GND
Piggyback-dependent
1051cap CAN High
Piggyback-dependent

2.5.6 Pin Assignment CH1/3 and CH2/4

©

Figure 26: Configuration with piggy-
back

The following example shows the pin assignment of CH1/CH3 if a

CANpiggy 1041mag is inserted in the plug-in location at channel 1.

CH31051cap CAN Low
CH11041mag CAN Low

Note

_

© 00 N O u b W N

CH11041mag VB-
CH11041mag Split
Not connected

CH31051cap GND

CH11041mag CAN High
CH3 1051cap CAN High

CH11041mag VB+

The described pin assignment is also valid for CH2/CH4. A warning
appears in the Vector Hardware Manager (page Device Properties,
Status mode), if the DIP switch settings are improperly set. Check your
DIP switch settings in this case.

VN1600 Interface Family

Version 6.0
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CAN/LIN Y cable Use the CANcable 2Y to access both channels on separate D-SUB9 connect-
ors (see accessories manual, part number 05075). The pin assignments of
the D-SUB9 connectors depend on the used bus transceiver configuration
inside the VN1630 log. A list of compatible piggybacks can be found in the
accessories manual or on our website.

2 CAN Low 2 / \ Shield i
3 GND / VB- 3 ;
/ - f
i i 7 CAN High / LIN 7 |
Shield ol :
jeld | i |
,,,,,,,,,,, 4 ! i Channel 1 (A)
: | 4 Special function 4 i
! H T
| | 5 Shield 5 |
9 (VB+) 9
Channel1/3
\‘\ 1 CAN Low 2
i \ /
”WS’H'”\J.‘: | i Channel 3 (B)
e : 6 GND 3 i
| i 1
[N ! 8 CAN High 7 \
5 Shield 5 / i
/" Shield
/N Shield }
2 CAN Low 2 ! \ H
3 GND / VB- 3 /
i f
i | 7 CAN High / LIN 7 |
Shield | : 5
,,,,,,,,,, < 1 ' Channel 2 (A)
': | 4 Special function 4 I}
' ; i
| 5 Shield 5 |
9 (VB+) 9
Channel 2/ 4
W 1 CAN Low 2
P | ‘." Channel 4 (B)
e : 6 GND 3 :
‘ \_ ! 8 CAN High 7 i
5 Shield 5

Figure 27: 2x CANcable 2Y connected to VN1630log
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VECTOR > 2.5.7 Replacing Piggybacks

2.5.7 Replacing Piggybacks

WARNING!

Ensure an ESD safe working environment during disassembly and
assembly. Avoid touching the top, bottom or connectors of the boards
during this process to avoid ESD damage.

A
A\

Q Step by Step Procedure

1. First, loosen the VN1630 log housing screws on the side with the two
D-SUB9 connectors. This requires removing the two black decorative
caps. Then carefully pull the PC-board out of the housing.
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2. You will find the plug-in location 1 (CH1) at the sync connector side
and plug-in location 2 (CH2) at the edge of the PC-board.

3. Each piggyback is fastened by a screw and retainer. Please loosen the
appropriate screw including the retainer and carefully remove the
piggyback from the plug-in location.
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4. Setthe DIP switches as described in sg_c;fc@qp_l?.i.rj_ A_s_.s.i_gn_m.e_nf[_ CH1/3
and CH2/4 on page 57.

5. Insert the replacement piggyback. When doing this please make sure
that the single and dual-row connectors are not laterally offset.

6. Secure the new piggyback with the appropriate screw and retainer.

7. Place the VN1630 log main board back in the housing. This operation
involves placing the housing on a table with its back side (side with
the bar code) facing upward. Then the main board with the piggy-
backs facing upward is inserted into the first guide rails.

8. It should be possible to slide the main board in the housing up to a few
millimeters from the end without forcing it in. Close the housing by
applying light pressure and then secure it with the appropriate screw
fasteners. The screws should be secure but not excessively tight.

9. Please also attach the two black decorative caps.
10. Connect the VN1630 log and the computer via the USB cable and

check the bus configuration in the Vector Hardware Manager (page
Device Properties, Status mode).
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2.5.8 SD/SDHC Memory Cards

2.5.8 SD/SDHC Memory Cards

SD/SDHC cards

The VN1630 log supports industrial grade SD/SDHC memory cards up to 32
GB. Recording stops when the memory card is full. This can be configured as
error to make the VN1630 log beep.

Only industrial grade SD/SDHC cards approved by Vector are recommended
for proper use:

> Xmore Industrial 2 GB (SD-2G0-XIE82)

> Xmore Industrial 8 GB (SD-8G0-XIE82)

> Xmore Industrial 16 GB (SD-16G-XIE82)

> Xmore Industrial 32 GB (SD032GXQI8C0162)

> SanDisk Industrial XT 32 GB (SDSDAF-032G-XI)

Note

The memory cards have to be FAT32 formatted. For optimum speed, we
recommend FAT32 formatting with the maximum available cluster size.

2.5.9 Ring Buffer in RAM

Memory

The VN1630 log has an allocated ring buffer in its RAM (32 MB) which is used
to buffer received data. During recording, the data is continually written to
the SD card. When using a triggered recording, the data is only stored into
the ring buffer until the trigger event occurs. The data is then copied from the
ring buffer to the SD card according to the set pre-trigger time.

2.5.10 Real Time Clock

Description

2.5.11 Battery

Lifetime

2.5.12 Beep

Beep

The VN1630 log has a real time clock for date/time information while logging.
The real time clock can be set up in the Vector Logger Suite. It is recom-
mended to set the real time clock before first logging.

The VN1630 log is equipped with a lithium battery that powers the integrated
real time clock. The battery has a typical durability of approx. 5 years.

The VN1630 log has an acoustic signal generator that alerts the user, for
example, in the event of a trigger, overload and full SD card. The desired
behavior can be set in the the Vector Logger Suite.
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2.5.13 Technical Data

CAN channels

LIN channels

K-Line channels

J1708 channels

Analog input

Digital input

Digital output

Time stamps

Operation mode

Memory function

VN1600 Interface Family

2.5.13 Technical Data

Max. 4
> 2x CAN High-Speed 1051cap

> 2x configurable via piggybacks

Bitrates

> CAN: up to 1 Mbit/s (up to 2 Mbit/s depending

on wiring and transceivers)

> CANFD: up to 5 Mbit/s (up to 8 Mbit/s depend-

ing on wiring and transceivers)
Max. 2
configurable via piggybacks

Bitrates
> Normal-Mode: up to 20 kbit/s

> Flash-Mode: up to 115.2 kbit/s (depending on
wiring higher bitrates are possible)

Max. 2

with LINpiggy 7269mag at CH1/CH2
Max. 2

configurable via piggybacks

10 bit

Input0 V...18 V

Voltage tolerance up to 50 V
(with series resistor)
Sampling rate up to TkHz

Range 0V...32V

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

Input frequencies up to 1kHz

Open Drain

External supply upto 32V

Current max. 500 mA

Short circuit / overvoltage protected

Accuracy (within one device): 1us
Accuracy software sync: typ. 50 ps
Accuracy hardware sync: typ. 1us
Interface and logging

Logging on SD/SDHC card

Real time clock

Version 6.0

64



VECTOR > 2.5.13 Technical Data

Startup time 3 seconds after power-up
(Logging Mode)

Battery Lithium primary cell type BR2330A

Power supply Interface Mode: via USB
Logging Mode: 6 V...50 V

LAY RS N[ Approx. 2.5 W
Temperature range Operating: -40 °C ... +65 °C
Shipping and storage: -40 °C ... +85°C

Relative humidity 15 % ... 95 %, non-condensing
of ambient air

DI ERISTREN (B GIN Approx.150 mm x 110 mm x 35 mm

400 g (without accessories)

Operating system Windows 10 (x64, 64 bit)
A2 [T Windows 11 (x64, 64 bit)

VN1600 Interface Family Version 6.0 65



VECTOR >

2.5.14 Electrical Isolation

Electrical isolation
of the connectors

Power/
Sync

—
—_m_

GND
ISO EXT

Power/
Sync

GND
ISO EXT

usB

Note

Case

2.5.14 Electrical Isolation

®Binder Shield

bBinder Shield

Logic

GND

{

D-SUB Shield$
CAN

Piggyback

D-SUB Shield¢
CAN

Piggyback

ND
ISO CH4

D-SUB Shield

GND
ISO ANALOG
GND
ISO DIGITAL

Supply / Data
e&——e Connected

m Electrical Isolation

The electrical isolation of the interfaces is a functional isolation that is
used to avoid ground loops and interference between the networks. The
voltage difference between the isolated areas must not exceed 60 VDC
(isolation voltage). The isolation voltage usually exceeds the maximum
permissible voltage at a port (operating voltage).

VN1600 Interface Family

Version 6.0
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2.5.15 Accessories

Bus transceiver

Cables and
connectors

Power supply

Miscellaneous

V V VvV VvV VvV VvV VvV V V VvV V V V VvV V

v

VN1600 Interface Family

Note

2.5.15 Accessories

Detailed information on the listed accessories can be found in the separ-

ate accessories manual on our website.

CAN-/LINpiggies

CANcable0

CANcable1l

CANcableA

CANCcable TnT (D-SUB9 to Bunch Plugs)
CANcable TnT Term

CANcable Y

CANcable 2Y

CANterm 120

CANcable Set Pro

Vector SYNCcableXL

Vector SYNCcable50

Multi SYNCbox external

Multi SYNCbox active

Cable Binder 3pol Connector with Pigtail
USB Cable 2.0

Vector Power Supply 12V/1.5A

Cable Banana Plug <> Binder 3-pin

Car Power Supply Cable 12V with Binder

Fix Kit 32mm Device
SD/SDHC Memory Cards

Version 6.0
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VECTOR > 2.6 VN1640A

2.6 VN1640A

2.6.1 Scope of Delivery

Contents The delivery includes:
> VN1640A CAN/LIN Interface
> USB 2.0 cable (part number 05011)
> USB Protector Type 1 (part number 05142, see page 84)

2.6.2 Main Features

VN1640A features The main features of the VN1640A interface are:

> 4x plug-in location for CAN-, LIN-, K-Line-, J1708piggybacks, and
SENSORpiggy SENT

Fifth channel for dedicated digital-analog input/output tasks
5x D-SUB9 connector

Five LEDs indicating bus activities and status

Software sync
Hardware sync (via SYNCcableXL)

vV V V VvV V

Figure 28: VN1640A CAN/LIN Interface
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2.6.3 Connectors Bus Side

Device connectors

Figure 29: VN1640A with D-SUB9 connectors and sync

> CH1...4 (D-SUB9)

The VN1640A has four D-SUB9 connectors, each assigned to a dedicated
piggyback plug-in location. The pin assignments depend on the inserted
piggybacks. A list of compatible piggybacks can be found in the accessor-
ies manual or on our website.

AN Example

The following example shows the pin assignment of CH1if a CANpiggy
1041mag is inserted in the plug-in location at channel 1:

| Pin_ Assignment
1 Not connected

CH11041mag CAN Low

CH11041mag VB-

CH11041mag Split

CH1 Shield

Not connected
CH11041mag CAN High
Not connected

CH11041mag VB+

© O N O g b~ N
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> Sync (Binder connector)

This connector (Binder type 711) can be used for time synchronization of
different Vector devices (see section Time Synchronization on page 149).

The sync connector is not intended to connect a power supply.

1 Not connected @

2 Synchronization line

3 Ground
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2.6.4 Connectors USB Side

Device connectors

Figure 30: VN1640A with D-SUB9 connector and USB

> CH5-10 (D-SUBY9)
The VN1640A has a D-SUB9 connector (CH5) for dedicated digital-
analog input/output tasks. The pin assignment for CH5 is as follows:

Analog input

_

Not connected

Not connected

Digital input O
Digital input 1
Analog GND
Not connected
Digital output
Digital GND

© 00 N o g b~ W N

Internal i
interconnection of ' ¥
digital input 0/1

Digital Input0/1

To Processor

Figure 31: Digital input 0/1
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Internal
interconnection of
digital output

Internal
interconnection of
analog input

Extended
measuring range of
the analog input

Examples

VN1600 Interface Family

2.6.4 Connectors USB Side

- DT

Figure 33: Analog input

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 Rg,; depends on the
maximum input voltage Uiy, to be measured and can be calculated as
follows:

Reyt [KORm] = [(Uippur * 0.61111) — 11] * 100
with 18V < Upppuy < 50V

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

_ 1
fe [Hz] T 2.33*107°* Ry [kORm]

T T

367 kQ 856 kQ 1100 kQ 1833 kQ

Rext (E96) 374 kQ 866 kQ 1100 kQ 1870 kQ
(24.12 V) (3217 V) (36.00 V) (48.60 V)

m 1148 Hz 496 Hz 390 Hz 230 Hz
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2.6.5 LEDs

Description

2.6.5 LEDs

> USB

Connect your computer and the VN1640A via USB to install and to use the
device with measurement applications (e. g. CANoe, CANalyzer). Use the
USB 2.0 compliant cable found in the delivery (USB extension cables may
generate faults between the computer and the device). Connect the
device directly to USB at your computer or use a USB hub with its own
power supply (self-powered). Depending on the used piggyback, the
VN1640A requires the entire USB current (500 mA) which cannot be
provided by a bus-powered USB hub.

The VN1640A has five LEDs indicating bus activities and status:

[ 4] ¢ LY ¢ L 4]
CH1 CH2 CH3 CH4  Status

Figure 34: LEDs of the VN1640A

> CH1... CH4 (with CAN-/LINpiggies)

Multicolored channel LEDs, each indicating the bus activity for CAN, LIN
or K-Line.

Color Description

Green Data frames have been sent or received correctly.
Orange > CAN: Error frames have been sent or received.

> LIN/K-Line: Protocol errors as well as valid messages on
the bus.

Red > CAN: Bus off.

> LIN/K-Line: Protocol errors on the bus.

CAN: The flashing frequency depends on the bus load.

> Status
Multicolored LED that indicates the status of the device.

Green Device is ready for operation/running measurement.
Orange Initializing driver. Please wait.

Red Error. Device not working.
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2.6.6 Bus Configuration

Piggybacks The VN1640A has four piggyback plug-in locations (CH1...CH4). Depending
on requirements, electrically decoupled CAN High-Speed, CAN Low-Speed,
CAN Single Wire, J1708, LIN or SENT transceivers may be used. CH5 is
reserved for dedicated IO tasks.

Note
A list of compatible piggybacks can be found in the accessories manual

or on our website.

Figure 35: Piggyback plug-in locations for CH1...CH4

Note

LINpiggies have to be inserted before CANpiggies (in ascending order). If
you intend to use only one LINpiggy, please use the first plug-in location
(CH 1). J1708 should be handled like CAN. SENSORpiggies SENT have to
be inserted between LINpiggies and CANpiggies.
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VECTOR >

Piggyback
configurations

Examples

1x CAN

Ix LIN

1x LIN
1x CAN

2x LIN
1x CAN

Ix LIN
Ix SENT
1x CAN

2.6.6 Bus Configuration

CAN1 CAN2 CANS3 CAN4
LIN1 CAN1 CAN2 CANS3
LIN1 LIN2 CAN1 CAN2
LIN1 LIN2 LIN3 CAN1
LIN1 LIN2 LIN3 LIN4

The following tables show examples of possible configurations:

CH1 CH2 CH3 CH4
CANpiggy 1 - - -

CH1 CH2 CH3 CH4
LINpiggy 1 - - -
LINpiggy 1 CANpiggy 1

CH1 CH2 CH3 CH4
LINpiggy 1 LINpiggy 2 CANpiggy 1 -
LINpiggy 1 SENSORpiggy CANpiggy 1

SENT1
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Ix SENT
1x CAN

1x LIN
X SENT

2.6.6 Bus Configuration

SENSORpiggy CANpiggy 1

SENT 1
CH1 CH2 CH3 CH4
LINpiggy 1 SENSORpiggy - -

SENT1
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2.6.7 Replacing Piggybacks

WARNING!

Ensure an ESD safe working environment during disassembly and
assembly. Avoid touching the top, bottom or connectors of the boards
during this process to avoid ESD damage.

A
A\

9 Step by Step Procedure

1. First, loosen the VN1640A housing screws on the side with the four D-
SUB9 connectors. This requires removing the two black decorative
caps. Then carefully pull the PC-board out of the housing.

{i; WW

%, <
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2. The plug-in locations are defined as follows:
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3. Each piggyback is fastened by a screw and retainer. Please loosen the
appropriate screw including the retainer and carefully remove the
piggyback from the plug-in location.

4. Insert the replacement piggyback. When doing this please make sure
that the single and dual-row connectors are not laterally offset.

5. Secure the new piggyback with the appropriate screw and retainer.
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6. Place the VN1640A main board back in the housing. This operation
involves placing the housing on a table with its back side (side with
the bar code) facing upward. Then the main board with the piggy-
backs facing upward is inserted into the first guide rails.

7. It should be possible to slide the main board in the housing up to a few
millimeters from the end without forcing it in. Close the housing by
applying light pressure and then secure it with the appropriate screw
fasteners. The screws should be secure but not excessively tight.

8. Please also attach the two black decorative caps.
9. Connectthe VN1640A and the computer via the USB cable and check

the bus configuration in the Vector Hardware Manager (page Device
Properties, Status mode).

VN1600 Interface Family Version 6.0 80



VECTOR >

2.6.8 Technical Data

CAN channels

LIN channels

K-Line channels

J1708 channels

SENT channels
Analog input

Digital input

Digital output

Time stamps

Power consumption

Temperature range

Relative humidity

VN1600 Interface Family

2.6.8 Technical Data

Max. 4
configurable via piggybacks

Bitrates

> CAN: up to 1 Mbit/s (up to 2 Mbit/s depending

on wiring and transceivers)

> CAN FD: up to 5 Mbit/s (up to 8 Mbit/s depend-

ing on wiring and transceivers)
Max. 4

Bitrates
> Normal-Mode: up to 20 kbit/s

> Flash-Mode: up to 115.2 kbit/s (depending on

wiring higher bitrates are possible)
Max. 2
with LINpiggy 7269mag at CH1/CH2
Max. 4
configurable via piggybacks
Max. 4 with SENSORpiggy SENT
10 bit

Input0 Vv...18 V

Voltage tolerance up to 50 V
(with series resistor)
Sampling rate up to TkHz

Range 0V...32V

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

Input frequencies up to 1kHz

Open Drain

External supply upto 32V

Current max. 500 mA

Short circuit / overvoltage protected

Accuracy (within one device): 1us
Accuracy software sync: typ. 50 ps
Accuracy hardware sync: typ. 1us
Approx. 2.5 W

Operating: -40 °C ... +70 °C

Shipping and storage: -40 °C ... +85°C

15 % ... 95 %, non-condensing
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of ambient air

IEREGHEN (BAVGEIN Approx. 88 mm x 111 mm x 45 mm
330 g (without accessories)
Operating system Windows 10 (x64, 64 bit)
requirements Windows 11 (x84, 64 bit)
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2.6.9 Electrical Isolation

Electrical isolation
of the connectors

Case

D-SUB Shield CAN
1
Sync[—-Binder Shield
g m Piggyback
GND
ISO SYNC 150 G
GND
uss

D-SUB Shield¢

CAN
4

Piggyback

D-SUB Shield

GND
ISO ANALOG

GND
ISO DIGITAL

Supply / Data ) }
e——e Connected Electrical Isolation

Note

The electrical isolation of the interfaces is a functional isolation that is
used to avoid ground loops and interference between the networks. The
voltage difference between the isolated areas must not exceed 60 VDC
(isolation voltage). The isolation voltage usually exceeds the maximum
permissible voltage at a port (operating voltage).
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2.6.10 USB Protector Type 1

To protect the USB connector of VN1630A or VN1640A against mechanical
damage, the USB Protector Type 1 (part number 05142) can be used. The
USB Protector Type 1is part of the standard delivery of VN1630A and
VN1640A and available as accessory, too.

Step by Step Procedure

The following steps describe the mounting of the USB Protector:

1. Insertthe USB cable into the USB Protector. Therefore, loosen the
screw of the clamp.

7’

7

2. Attach the USB Protector to the Vector network interface and connect
the D-SUB9 connector as well as the USB connector.

3. Tighten the screws of the D-SUB9 connector.

4. Tighten the screw to fix the USB connector.
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2.6.11 Accessories

Note

Detailed information on the listed accessories can be found in the separ-
ate accessories manual on our website.

Bus transceiver > CAN-/LINpiggies
> J1708 Piggyback
SENT Piggyback

v

Cables and
connectors

CANcable0

CANcable1l

CANcableA

CANCcable TnT (D-SUB9 to Bunch Plugs)
CANcable Y

CANterm 120

CANcable Set Pro

Vector SYNCcableXL

Vector SYNCcable50

Multi SYNCbox external

Multi SYNCbox active

Cable Binder 3pol Connector with Pigtail
USB Cable 2.0

V V VvV V VvV vV vV V V V V VvV V

Miscellaneous > Fix Kit 42mm Device

> USB Protector Type 1
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2.7 VN1641

2.7.1 Scope of Delivery

Contents The delivery includes:
> VN1641 CAN XL Network Interface
> USB Cable 3.1 Type C-C (Dual Screw Lock, part no. 05141)

2.7.2 Main Features

Figure 36: VN1641 CAN XL Network Interface

VN1641 features The main features of the VN1641 interface are:

> Bus systems:
- CANXL, CANFD, CAN 2.0
- UART

> Physical Layer:

- CAN: SIC XL, SIC, FD, High Speed, Low Speed, Truck'n'Trailer
- UART:TTL, RS232, RS485/422, UARToverCAN

> CAN XL

- Support of CAN XL Error Signaling Enabled and Error Signaling
Disabled

- Supported on all piggyback channels
> CAN/CAN FD: Support of a Transport Protocol (TP) acceleration
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VN1600 Interface Family

2.7.2 Main Features

4x plug-in location for CANpiggies, SENSORpiggy SENT, SENSORpiggy
UART, and SENSORpiggy UARToverCAN

Digital and anlog inputs and outputs

- 2xDigital In

- x Digital Out

- TIx AnalogIn

- Dedicated D-SUB9 conncector

Usable as CMP capture module (see Vector Hardware Manager help for
further details).

Supported bus systems:

- CAN

- UART

LEDs indicating bus activities and status

Synchronization of multiple devices and other bus systems like CAN XL,
CAN FD, CAN, LIN, FlexRay, MOST, Ethernet, UART:

- Software time synchronization (with USB host connection)
- Hardware time synchronization
- PTP IEEE 1588 v2 (with Ethernet host connection)

Host connection
- USB 3.2 Gen. 1 with USB Type-C and screwable connector
- Ethernet Host Connection (Gigabit Ethernet 1000BASE-T)

Powered via USB Type-C connector

Configurable temperature limit to avoid device overheating (configurable
via Vector Hardware Manager)

Transparent integration into the Vector tools (CANoe/CANalyzer,
CANape, vFlash, ...)

Licensor: provides Vector licenses (USB host connection only)

Multi-application support for CAN XL/CAN FD/CAN channels: different
tools can use one channel at the same time

Operating temperature range: -40 °C ... +55 °C

Kensington Lock: possibility to secure the VN1641 with a Kensington
NanoSaver®

Functional Earth for optional connection of housing ground to system
ground
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2.7.3 Connectors Front Side

Device connectors

VN1641 connectorson the front

> CH1...4 (D-SUBY9)
The VN1641 has four D-SUB9 connectors, each assigned to a dedicated
piggyback plug-in location. The pin assignments depend on the inserted
piggybacks. A list of compatible piggybacks can be found in the accessor-
ies manual or on our website.

AN Example

@)
D':' The following example shows the pin assignment of CH1if a CANpiggy

1057Gcap is inserted in the plug-in location at channel 1
1 Not connected

CH11057Gcap CAN Low

CH11057Gcap VB-

Not connected
Not connected
Not connected
CH11057Gcap CAN High

Not connected

© 0 N OO o BB W DN

Not connected
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> Sync (Binder connector)

This connector (Binder type 711) can be used for time synchronization of
different Vector devices (see section Time Synchronization on page 149).

The sync connector is not intended to connect a power supply.

1 Not connected @

2 Synchronization line

3 Ground
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2.7.4 Connectors Back Side

Device connectors

Figure 37: VN1641 connectors on the back

> Reset

If the device configuration is corrupted, start it with pushed reset button.
The reset button is located to the left of the USB port.

> USB
Connect your computer to the VN1641 via USB Type-C to use it with
measurement applications (e. g. CANoe, CANalyzer) and to power it. For
more details on the power supply, please refer to section Power Supply
Optionsonpage93.

> Kensington Lock
Mounting of Nano Kensington (NanoSaver).

> ETH (RJ45 connector)
Connect your computer and the VN1641 via 100BASE-TX or 1000BASE-T
to use the device with applications (e. g. CANoe, CANalyzer). The device
must be powered from a USB Type-C power supply when using the Ether-
net host connection (see section Power Supply Options on page 93).
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> CH5-10 (D-SUB9)
The VN1641 has a D-SUB9 connector (CH5) for dedicated digital-analog
input/output tasks. The pin assignment for CH5 is as follows:

1 Analog input
Not connected

Not connected

Digital input O
Digital input 1
Analog GND
Not connected
Digital output
Digital GND

© 00 - O g b~ wWw M

Internal ;
interconnection of ' .
digital input 0/1

Digital Input0/1

H To Processor —

Digital
GND

Internal i !
interconnection of j . §
.. H 11 — Digital Output
digital output ; g | = —
; 5 ! sTob '

Figure 39: Digital output
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Internal
interconnection of
analog input

Extended
measuring range of
the analog input

Examples

VN1600 Interface Family

2.7.4 Connectors Back Side

Figure 40: Analog input

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 Rg,; depends on the
maximum input voltage U;,,; to be measured and can be calculated as
follows:

Ryt [KORm] = [(Uinpw * 0.61111) — 11] * 100
with 18V < Uippus < 50V

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

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

367 kQ 856 kQ 1100 kQ 1833 kQ

Rext (E96) 374 kQ 866 kQ 1100 kQ 1870 kQ
(2412 V) (32.17 V) (36.00V) (48.60 V)

m 1148 Hz 496 Hz 390 Hz 230 Hz

Functional Earth (FE)
Optional connection of housing ground to system ground.
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2.7.5 Power Supply Options

The VN1641is powered via USB Type-C, regardless of whether it is connec-
ted to the host via USB or Ethernet. Some examples of how to power the
VN1641 are given below.

USB host The VN1641is USB bus powered when the USB host connection is used. This

connection requires a USB 3.2 Gen. 1USB Type-C port on the host that provides 7.5 W
(.5A @ 5 V) or more power. A USB 3.1 Gen.1 Type C-C cable (included) must
be used.

Computer /
Notebook

Type-C

Type-C

VN1641

Figure 41: Power supply via host (directly)

Note

The VN1641 can only be used with a USB 3.1 Gen. 1 Type C-C cable that
complies with the USB Type-C specification. Type A-C USB cables or any
adapter cable cannot be used as they do not provide enough power.

If the USB port does not provide enough power, the status LED will light
red.
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USB hub
connection

Ethernet host
connection

2.7.5 Power Supply Options

The VN1641 can be used with a USB 3 hub if the hub provides a USB 3.2 Gen.
1Type-C port with 7.5 W (1.5 A @ 5 V) or more. This usually requires an
externally powered hub. Vector offers a suitable hub as an accessory.

AC/DC AC/DC E== Computer /

Notebook / Docking Station

Externally Powered USB Hub

usB

Type-C
VN1641 Vector Device Vector Device

Figure 42: USB 3 hub with external power supply

If the VN1641is connected to the computer via Ethernet, the VN1641 requires
an external USB Type-C power supply. Any standard USB Type-C power
supply rated at 7.5 W (1.5 A @ 5 V) or higher can be used. Vector offers a suit-
able power supply as an accessory.

Computer /
L

Notebook

Ethernet

L RV VY

USB

Figure 43: External power supply
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2.7.5 Power Supply Options

Vehicle power The following picture shows one way of powering the VN1641for use in a
vehicle.

Vehicle Power _—

Computer

Vehicle power supply
with electrical isolation

USB

Externally Powered USB Hub
Type-C

USB

Type-C
VN1641 Vector Device Vector Device

Figure 44: Vehicle power supply

VN1600 Interface Family

Note

To avoid problems caused by ground offsets, the power supply to the
hub must be electrically isolated. A Vector accessory for a electrically
isolated vehicle power supply is planned; please contact Vector for avail-
ability.
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2.7.6 LEDs

Description The VN1641 has six LEDs indicating bus activities and status:

% §F @F @G © v

CHINSCE2 NN CHENN CL4 Sync Status

Figure 45: LEDs of the VN1641

> CH1... CH4 (with CAN-/SENSORpiggies)

Multicolored channel LEDs, each indicating the bus activity for CAN or
SENSOR.

Color Description

Green > CAN: Data frames have been sent or received correctly.
> SENSOR: Channel active.
Orange CAN: Error frames have been sent or received.
Red CAN: Bus off.

CAN: The flashing frequency depends on the bus load.

> O Sync
LED illuminates if the device is synchronized.

Off Not configured. No master or slave protocols
are active for this device or no
configuration has been

loaded yet.
Orange  Configured, A slave protocol is active, but
waiting for master. no master could be found /

assigned yet. The state is
assumed when the PTP
protocol Slave or Best-
Master is activated in the firm-
ware, i. e. when starting the
PTP stack in the firmware or if
one of the slave protocols
was activated in the driver,

i. e. when or after the config-
uration was applied by the
Vector Timesync Service
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VN1600 Interface Family

2.7.6 LEDs

Green
(flashing)

Green

Red

> O status

Pending.

In-sync.

Failure.

(VTSS).

A slave protocol is active and
a master was found or could
be assigned. The SYNC condi-
tion / the steady state was not
yet reached or was left again.

> PTP
Transition to the Slave-
With-Master state, but the
SYNC condition has not
yet been reached.

> HW-SYNC
Pulse and master time
present, but the SYNC
accuracy has not yet been
reached.

> SW-SYNC

SYNC accuracy not yet
reached.

SYNC condition reached and
is met or only master proto-
cols active on the interface.

> PTP

Master lost, SYNC accur-
acy not maintained.

> HW-SYNC
Missing pulse, missing
time information of the
master, SYNC accuracy
not maintained.

> SW-SYNC

SYNC accuracy not main-
tained.

If the SYNC accuracy is not
maintained but the master is
present, this state is only main-
tained for three seconds, then
the state changes to Pending.

Multicolored LED indicating the device status.

Green

Version 6.0

> Flashes 4x at power up and illuminates afterwards.
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VN1600 Interface Family

2.7.6 LEDs

Red

>

Flashes quicker during an update progress. Please wait
for the automatic reboot of the device after the update
has been finished. Afterwards the LED is permanent on.

An error has occurred.

Please use the included USB cable and also make sure it
is receiving sufficient power via USB.

Please disconnect the USB cable. Reconnect the USB
cable and try again.

Flashes when the max. temperature has been reached.
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2.7.7 Bus Configuration

Piggybacks The VN1641 has four piggyback plug-in locations (CH1...CH4). Depending on
the use case, electrically decoupled CAN-/SENSORpiggies can be used.

Note

The piggybacks must be inserted in ascending order (CH1...CH4) without
a gap.

Note

A list of compatible piggybacks can be found in the accessories manual
or on our website.

Figure 46: Piggyback plug-in locations for CH1...CH4
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VECTOR >

2.7.7 Bus Configuration

Insertion order Depending on the transceiver, there is a specific order for inserting the piggy-
backs. This insertion order is defined as follows:

>

VN1600 Interface Family

CANpiggies
Starting with piggyback socket 1 (CH1) up to piggyback socket 4 (CH4).

SENSORpiggies
After CAN.

Empty piggyback sockets after SENSOR are accepted.
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2.7.8 Replacing Piggybacks

WARNING!

Ensure an ESD safe working environment during disassembly and
assembly. Avoid touching the top, bottom or connectors of the boards
during this process to avoid ESD damage.

A
A\

9 Step by Step Procedure

1. First, loosen the VN1641 housing screws on the side with the four D-
SUB9 connectors. This requires removing the two black decorative
caps. Then carefully pull the PC-board out of the housing.
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2. The plug-in locations are defined as follows:
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3. Each piggyback is fastened by a screw and retainer. Please loosen the
appropriate screw including the retainer and carefully remove the
piggyback from the plug-in location.

|
)

U

;%

4. Insert the replacement piggyback. When doing this please make sure
that the single and dual-row connectors are not laterally offset.

5. Secure the new piggyback with the appropriate screw and retainer.
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6. Place the VN1641 main board back in the housing. This operation
involves placing the housing on a table with its back side (side with
the bar code) facing upward. Then the main board with the piggy-
backs facing upward is inserted into the first guide rails.

7. Slide the main board into the housing a few millimeters without forcing
it. Close the housing by applying light pressure and then secure it with
the appropriate screw fasteners. The screws should be secure but not
excessively tight.

8. Please also attach the two black decorative caps.
9. Connectthe VN1641and the computer via the USB cable and check

the bus configuration in the Vector Hardware Manager (page Device
Properties, Status mode).
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2.7.9 Technical Data

CAN channels Max. 4
4x configurable via piggybacks

Bitrates

> CAN: up to 1 Mbit/s (up to 2 Mbit/s depending
on wiring and transceivers)

> CAN FD: up to 5 Mbit/s (up to 8 Mbit/s depend-
ing on wiring and transceivers)

> CAN XL: up to 16 Mbit/s (up to 20 Mbit/s
depending on wiring and transceivers; for
bitrates > 5 Mbit/s a CAN SIC XL transceiver is
required)

SENSOR channels Max. 4, configurable via a piggyback.

Operation modes:

> UART (max. 1 Mbit/s)

> RS232 (max. 230 kbit/s)

> RS485 (RS422; max. 16 Mbit/s)
> UARToverCAN (max. 2 Mbit/s)
Analog input 10 bit

Input 0 V...18 V

Voltage tolerance upto 50 V
(with series resistor)
Sampling rate up to 1kHz

Digital input Range 0V...32V

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

Input frequencies up to 1kHz

Digital output Open Drain

External supply upto 32 V

Current max. 500 mA

Short circuit / overvoltage protected

Time stamps Accuracy (within one device): 1 us
Accuracy software sync: typ. 50 us
Accuracy hardware sync: typ. 1us
Accuracy IEEE 1588 - PTP: typ. 1us
Host computer USB 3.2 Gen. 1via USB Type-C
connection Gigabit Ethernet 1000BASE-T

Power supply USB connection: via USB
Ethernet connection: external supply via USB
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VN1600 Interface Family

2.7.9 Technical Data

Type-C

LY RS o0 Max. 7.5 W

Temperature range Operating: -40 °C ... +55 °C

Shipping and storage: -40 °C ... +85°C

Relative humidity 15 % ... 95 %, non-condensing
of ambient air

DI ERISTREN(BANGIN Approx. 114 mm x 111 mm x 45 mm
450 g (without piggybacks)

Operating system Windows 11 (x64, 64 bit)
requirements
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2.7.10 Electrical Isolation

2.7.10.1 Connectors

Electrical isolation
of the connectors

Sync

GND
ISO SYNC

Case

2.7.10 Electrical Isolation

®Binder Shield

USB-C E

HOST
1

Piggyback
GND
D-SUB Shieldd
.
Logic e
PRJ45 Shield
D-SUB Shield

Functional
Earth

®
L

VN1600 Interface Family

G o
£

PFE Shield

D-SUB Shields

Supply / Data
e&——e Connected

Version 6.0

m Electrical Isolation

CAN
1

GND
ISO PIGGY

GND
ISO PIGGY

GND
ISO ANALOG

GND
ISO DIGITAL
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Note

The electrical isolation of the interfaces is a functional isolation that is
used to avoid ground loops and interference between the networks. The
voltage difference between the isolated areas must not exceed 60 VDC
(isolation voltage). The isolation voltage usually exceeds the maximum
permissible voltage at a port (operating voltage).

Note

Please note that the shield of the USB-C connector has the same potential
as the logic ground of the device and that this is isolated from the housing
ground of the device. This is to avoid ground loops when used with a
computer system without an electrically isolated power supply.

The FE socket of the device must be connected to the user-side system
ground when the device is operated in the vehicle.

2.7.10.2 Piggybacks

Reference

For information on the electrical isolation of the piggybacks, please refer
to the separate accessories manual.
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VECTOR > 2.7.11 Troubleshooting

2.7.11 Troubleshooting

T

The device is not recog- > Install the latest drivers from our website.

nized by the computer. > Perform a factory reset by pressing and

holding the reset button on the back
panel while powering up the device.
Release the button when the Power LED
starts flashing green.
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VECTOR >

2.7.12 Accessories

Note

2.7.12 Accessories

Detailed information on the listed accessories can be found in the separ-
ate accessories manual on our website.

Bus transceiver >
>
Cables and >
connectors N
>
>
>
>
>
>
>
>
>
>
>
>

v

Power supply

Miscellaneous >

VN1600 Interface Family

CANpiggies
SENSORpiggies

CANcable0

CANcable1l

CANcableA

CANCcable TnT (D-SUB9 to Bunch Plugs)
CANcable Y

CANterm 120

CANcable Set Pro

Vector SYNCcableXL

Vector SYNCcable50

Multi SYNCbox external

Multi SYNCbox active

Cable Binder 3pol Connector with Pigtail
USB Cable 3.1 Type C-C (Dual Screw Lock)
USB 3.2 Gen2x1Hub

Power Supply USB-C Basic

Fix Kit 42mm Device

Version 6.0
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VECTOR > 2.8 VN1670

2.8 VN1670

2.8.1 Scope of Delivery

Contents The delivery includes:
> VN1670 (incl. housing feets)
> USB Cable 3.1 Type A-C (Dual Screw Lock, part no. 05140)
> Vector Power Supply ODU Mini-Snap (part no. 05068)

2.8.2 Main Features

VECTOR S
VN1870

Figure 47: VN1670

VN1670 features The main features of the VN1670 interface are:

> Bus systems:

- CANXL, CANFD, CAN 2.0

- LIN

- UART: UART, RS232, RS485 (RS422) and UARToverCAN
> CAN XL

- Support of CAN XL Error Signaling Enabled and Error Signaling
Disabled

- Supported on the piggyback channels
> CAN/CAN FD: Support of a Transport Protocol (TP) acceleration
> Max. 15 channels:
- 5x on-board CAN/CAN FD channel (electrically decoupled)
- 5xon-board LIN channel (electrically decoupled)

- 5x additional plug-in location for CAN-/LINpiggies, SENSORpiggy
UART, and SENSORpiggy UARToverCAN

> Digital and analog inputs/outputs via the VNpiggy30 |0 8644
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VN1600 Interface Family

2.8.2 Main Features

Usable as CMP capture module (see Vector Hardware Manager help for
further details).

Supported bus systems:

- CAN

- LIN

- UART

- DAI/O

Synchronization of multiple devices and other bus systems like CAN XL,
CAN FD, CAN, LIN, FlexRay, MOST, Ethernet, UART:

- Software time synchronization (with USB host connection)

- Hardware time synchronization

- PTPIEEE 1588 v2 (with Ethernet host connection)

- gPTPIEEE 802.1AS-2020

Possibilities for stacking and mounting the devices

Computer connection via
- USB 3.2 Gen1via USB Type-C connector with screw lock
- Gigabit Ethernet 1000BASE-T

Standby mode for power saving (configurable via Vector Hardware
Manager)

Configurable temperature limit to avoid device overheating (configurable
via Vector Hardware Manager)

Transparent integration into the Vector tools (CANoe/CANalyzer,
CANape, vFlash, ...)

Licensor: provides Vector licenses (USB host connection only)

Multi-application support for CAN XL/CAN FD/CAN channels: different
tools can use one channel at the same time

Usage in car (passenger and luggage compartment)
Operating temperature range: -40 °C ... +65 °C

Kensington Lock: possibility to secure the VN1670 with a Kensington
NanoSaver®

Functional Earth for optional connection of housing ground to system
ground
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2.8.3 Connectors Front Side

Device connectors T o

VN1670 (C]
155 235 3 43 535 6 7 8y 9% 05 Mas 2% B B i

o o of P of I of Yo of o

Figure 48: VN1670 connectors on front side

> CH1...CH15 (5x D-SUB15HD male)

The VN1670 has five D-SUB15HD connectors. Each connector provides
three channels:

— 1x on-board CAN/CAN FD channel
— 1xon-board LIN channel
- 1x optional channel via a CAN-/LIN-/SENSOR piggyback.

D-SUBT5HD Channel Type

CH1/2/3 1 On-board CAN
2 On-board LIN
3 Optional piggyback
CH4/5/6 4 On-board CAN
5 On-board LIN
6 Optional piggyback
CH7/8/9 7 On-board CAN
8 On-board LIN
9 Optional piggyback
CH10/11/12 10 On-board CAN
T On-board LIN
12 Optional piggyback
CH13/14/15 13 On-board CAN
14 On-board LIN
15 Optional piggyback
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Pin assignment VN1670 VNcable 3Y
Channel Assignment D-SUB15HD Channel
CAN Low 14 2
GND 10 3
A
CAN High 15 7
N.C. 5 9
Pdis 3 2
GND 9 3
B
LIN 4 7
Vbatt 13 9
N.C. 2 1
CAN Low/Pdis? 1 2
RX/Line A2)
GND 7 3
Pdis?) n 4 C
CAN High/LIN? 6 7
TX/Line B2
N.C. 12 8
Vbatt' 2) 8 9

1)  via CAN- or LINpiggy
2) via UARTpiggy

Note

Please use the VNcable3Y to split a D-SUB15HD connector into three
separate D-SUB9 connectors (CAN: channel A, LIN: channel B and inser-
ted piggyback at channel C). For more information, please refer to the
accessories manual.

Note

For in-car-usage, ensure that the cables used for the CAN/LIN network
access are appropriately fixed (not fixed by the VN1670 D-SUB connect-
ors only).
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2.8.4 Connectors Back Side

Device connectors

Figure 49: VN1670 connectors on back side

> Functional Earth (FE)
Optional connection of housing ground to system ground.

> Power (ODU)

For power supply, the VN1670 has a two-pin ODU connector (MINI-SNAP
size 1, type GF1LOC-P0O2RP00-0000). Attach the enclosed power cable to
power up the unit (matching ODU connector type S11LOC-PO2NPLO-
6200)

Power supply (8 V...32V)
2 Ground

> Sync (Binder)
The VN1670 has a sync connector (Binder type 711) which can be used
for time synchronization of different Vector devices (see section Time

@

Terminal 15 (12 V ... 32 V)
for standby operation

2 Synchronization line

3 Ground Sync

> Kensington Lock
Mounting of Nano Kensington (NanoSaver).
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> 10 (D-SUB15HD female)

The VN1670 has a D-SUB15HD connector for the digital and analog
input/output signals of the VNpiggy30 |0 8644. The pin assignment is as
follows:

1  Digital input/output 6
Digital input/output 4
Digital input/output 2
Analog GND

a b 0N

Analog input/output 1

Digital input/output 7
Digital input/output 5
Digital input/output 3
Digital GND

© 00 N O

10  Analog input/output 2

1 Digital PWM

12 Digital input/output O
13  Digital input/output
14 Analog input/output 3
15 Analog input/output O

> USB (Type-C)
Connect your computer and the VN1670 via USB to install and to use the
device with applications (e. g. CANoe, CANalyzer).

> AUX (RJ45 connector)
Reserved. Do not use.

> HOST (RJ45 connector)

Connect your computer and the VN1670 via TOOBASE-TX or T000BASE-T
to use the device with applications (e. g. CANoe, CANalyzer).
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2.8.5 LEDs

LEDs

VECTOR > (©)
VN1670 (C]
155 235 3 43 535 6 7 8y 9% 05 Mas 2% B B i

Figure 50: LEDs on front side

> %% (CANJ/LIN 1...15)

Multicolored channel LEDs, each indicating the bus activity for CAN, LIN
or SENSOR.

Green > CAN/LIN: Data frames have been sent or received
correctly. The flashing frequency varies according to the
message rate.

> SENSOR: Channel active.

Orange > CAN: Error frames have been sent or received.
LIN: Both valid and erroneous data were detected.

> The flashing frequency varies according to the message
rate.

Red > CAN: Bus off.

> LIN: Only erroneous data was detected.

> © Sync
LED illuminates if the device is synchronized.

Off Not configured. No master or slave protocols
are active for this device or no
configuration has been

loaded yet.
Orange  Configured, A slave protocol is active, but
waiting for master. no master could be found /

assigned yet. The state is
assumed when the PTP
protocol Slave or Best-
Master is activated in the firm-
ware, i. e. when starting the
PTP stack in the firmware or if
one of the slave protocols
was activated in the driver,

i. e. when or after the config-
uration was applied by the
Vector Timesync Service
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VN1600 Interface Family

2.8.5 LEDs

Green
(flashing)

Green

Red

Pending.

In-sync.

Failure.

Version 6.0

(VTSS).

A slave protocol is active and
a master was found or could
be assigned. The SYNC condi-
tion / the steady state was not
yet reached or was left again.

> PTP

Transition to the Slave-
With-Master state, but the
SYNC condition has not
yet been reached.

> HW-SYNC

Pulse and master time
present, but the SYNC
accuracy has not yet been
reached.

> SW-SYNC

SYNC accuracy not yet
reached.

SYNC condition reached and
is met or only master proto-
cols active on the interface.

> PTP

Master lost, SYNC accur-
acy not maintained.

> HW-SYNC
Missing pulse, missing
time information of the
master, SYNC accuracy
not maintained.

> SW-SYNC

SYNC accuracy not main-
tained.

If the SYNC accuracy is not
maintained but the master is
present, this state is only main-
tained for three seconds, then
the state changes to Pending.
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> O status
Multicolored LED indicating the device status.

Green > Flashes 4x at power up and illuminates afterwards.

> Flashes quicker during an update progress. Please wait
for the automatic reboot of the device after the update
has been finished. Afterwards the LED is permanent on.

Red An error has occurred. Please disconnect the power supply
as well as the USB or Ethernet cable. Reconnect the power
supply and the USB/Ethernet cable and try again. Flashes
when the max. temperature has been reached.

= PWR SYNC ] /0 HOST
8V-32vV-—

: usB AUX
0 &S O [CHECIRT]

|| o000

¢ ( \
006 (&) el

Figure 51: LEDs on back side

> Ethernet HOST
Multicolored LED indicating the Ethernet status.

Green Activity.
Off No activity.
Green 1000 Mbit/s
Orange 100 Mbit/s
Off 10 Mbit/s
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2.8.6 Bus Configuration

Piggybacks The VN1670 has five piggyback plug-in locations (CH3, CH6, CH9, CH12,
CH15). Depending on use cases, electrically decoupled CAN SIC XL, CAN
SIC, CAN High-Speed, CAN Low-Speed, LIN or SENSOR transceivers can be
used.

Note
A list of compatible piggybacks can be found in the accessories manual

or on our website.

Piggyback 4
CH12

Piggyback 1
CH3

F =l ] 5
S— — o ——r—
T == n f=

3 =_|=55'r:1 r.":!-':u'._"| = tj‘?‘:?l:'.".ﬁf o _.'

d kL 4

Figure 52: Piggyback plug-in locations
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VECTOR > 2.8.6 Bus Configuration

Insertion order Depending on the transceiver, there is a specific order for inserting the piggy-
backs. This insertion order is defined as follows:
> CAN/SENSORpiggies
Starting with piggyback socket 1 (CH3) up to piggyback socket 5 (CH15).

> SENSORpiggies
After CAN and before LIN.
> LINpiggies
Starting with piggyback socket 5 (CH15) up to piggyback socket 1 (CH3).
Empty piggyback sockets between CAN and LIN are accepted.
Empty piggyback sockets after SENSOR are accepted.

Note

Please use the VNcable3Y to split a D-SUB15HD connector into three
separate D-SUB9 connectors (CAN: channel A, LIN: channel B and inser-
ted piggyback at channel C). For more information, please refer to the
accessories manual.

Note
CAN XL Configuration

The piggyback channels of the VN1670 support the CAN XL modes Error
Signaling Enabled and Error Signaling Disabled:

> CAN XL mode Error Signaling Enabled
This operating mode is intended for bitrates up to 5 Mbit/s. To use this
mode, a CAN High-Speed, a CAN SIC or a CAN SIC XL piggyback can
be used.

> CAN XL mode Error Signaling Disabled
This operating mode is intended for bitrates above 5 Mbit/s. This
requires a CAN SIC XL piggyback, which must be configured for trans-
ceiver Fast Mode.

The configuration of the CAN XL operating mode and the Fast Mode of
the CAN SIC XL piggyback must be done in the application (e. g. CANoe,
CANalyzer, CANape).

Please contact Vector for information on the planned availability of the
CAN SIC XL piggyback.
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WARNING!
Operating a CAN SIC XL piggyback in Fast Mode

When using a CAN SIC XL piggyback in Fast Mode, the VN1670 is fully
compliant with the corresponding EMC regulations starting with hard-
ware revision 3.

Previous hardware revisions are not fully compliant to EMC regulations
regarding radition and therefore do not support an operation in Fast
Mode.

Please contact Vector for further options if you have a VN1670 with hard-
ware revision < 3 and intend to use a CAN SIC XL piggyback in Fast
Mode.
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2.8.6.1 Configuration Examples

Channels Piggy 1 Piggy 2 Piggy 3 Piggy 4 Piggy 5

CAN/LIN 10x CAN CAN1 CAN2 CAN3 CAN4 CANS

5x LIN

9X CAN CAN1 CAN2 CAN3 CAN4 LIN1
6x LIN

Sx CAN CAN1 CAN2 CAN3 LIN2 LIN1
7x LIN

7x CAN

8x LIN CAN1 CAN2 LIN3 LIN2 LIN1
OX CAN CAN1 LIN4 LIN3 LIN2 LIN1

9x LIN

5x CAN
10x LIN LINS LIN4 LIN3 LIN2 LIN1

SENSOR 5x CAN
&S\ E{ei 88 SENSOR1T  SENSOR2  SENSOR3  SENSOR4  SENSORS
5x LIN

CAN/SENSOR 6x CAN
4x SENSOR CAN1 SENSOR1 SENSOR2 SENSOR3 SENSOR4
5x LIN

7x CAN
3x SENSOR CAN1 CAN2 SENSOR1T SENSOR2 SENSOR3
5x LIN

SENSOR/LIN 5x CAN
Y@ Eoi8N SENSOR1T  SENSOR2  SENSOR3  SENSOR4 LIN1
6x LIN

5x CAN
<) &s1=\Bol:88 SENSOR1  SENSOR2  SENSORS3 LIN2 LIN1
7x LIN

CAN/SENSOR/ 6x CAN
LIN 3x SENSOR CAN1 SENSOR1T SENSOR2 SENSOR3 LIN1
6x LIN

7x CAN
Tx SENSOR CAN1 CAN2 SENSOR1 LIN2 LIN1
7x LIN
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2.8.7 Replacing Piggybacks

WARNING!

Ensure an ESD safe working environment during disassembly and
assembly. Avoid touching the top, bottom or connectors of the boards
during this process to avoid ESD damage.

A
A\

9 Step by Step Procedure

1. First, loosen the VN1670 housing screws on the bottom. Then care-
fully remove the cover.
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2.8.7 Replacing Piggybacks

2. The plug-in locations are defined as follows:

VN1600 Interface Family

Piggyback 5
CH15

Piggyback 4 7 .
CH12

Piggyback 3
CH9

Piggyback 2 |
CH6 it

Piggyback 1 [
CH3 i

——— —

e T — =

L =R"rr'r|—':|r1?1 - tfﬁ-:—.rrr.#l:’ .
" w A

10 Piggy

Version 6.0
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3. Each piggyback is fastened by a screw and retainer. Please loosen the
appropriate screw including the retainer and carefully remove the
piggyback from the plug-in location.

4. Insert the replacement piggyback. When doing this please make sure
that the single and dual-row connectors are not laterally offset.

5. Secure the new piggyback with the appropriate screw and retainer.
6. Reattach the bottom cover and then secure it with the appropriate

screw fasteners. The screws should be secure but not excessively
tight.

N

Power the VN1670, connect the device with the host and check the
bus configuration in the Vector Hardware Manager (page Device
Properties, Status mode).
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2.8.8 Standby Operation

Activating the
standby feature

The device supports a standby mode which can be activated via the Vector
Hardware Manager | Device Properties Configuration.

The standby feature can be used by monitoring one of the following standby
sources:

> the USB (Type A) host interface (via USB Type A-C cable only),
> the Ethernet host interface or

> Terminal 15 pin on the Sync connector:

Pin | Assignment @

1 Terminal15(12V ... 32 V)
for standby operation

2 Synchronization line

3 Ground Sync

If the USB or Ethernet connection is interrupted (e. g. cable disconnected) or
terminal 15 is set (0 V), the interface is set to standby after a certain time. The
timeout can be set in Vector Hardware Manager | Device Properties Config-
uration.

If the USB or Ethernet connection is active again or terminal 15 is reset (rising
edgeto 12V ... 32 V), the interface wakes up again.

Reference

Please find the power consumption values in section Technical Data on

Note

Some Ethernet network adapters (e. g. Intel 1219-LM) support an Ultra
Low Power Mode (please check the power management settings of the
Ethernet network adapter of your host computer).

If the Ultra Low Power Mode is enabled, the VN1670 will not wake up from
standby. Therefore, the Ultra Low Power Mode of the host computer's
Ethernet port must be disabled if Ethernet is configured as the standby
source for VN1670.
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2.8.9 Device Stacking

This Vector device can be directly stacked or mounted side-by-side with
other Vector devices that also have a Vector System Housing (VSH). This is
supported by the side recesses on the housing.

Figure 53: Stacked mounting (example with VN5650)

Figure 54: Side-by-side mounting (example with VN5650)

To further increase the mechanical stability of stacked devices, the mounted
feet can be removed and replaced by the VSH Connecting Kit Vertical (see
accessories manual, part number 05152).
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2.8.10 Technical Data

CAN channels

LIN channels Max. 10

> 5xon-board LIN
- Infineon TLE7259-3
- electrically decoupled

Max. 10

> 5x on-board CAN/CAN FD

- hardware revision 2 or lower:
NXP TJA1057GT

- hardware revision 3 or higher:
NXP TJA1057BT

- electrically decoupled

> 5x configurable via piggybacks

Bitrates

> CAN: up to 1 Mbit/s (up to 2 Mbit/s depending
on wiring and transceivers)

> CANFD: up to 5 Mbit/s (up to 8 Mbit/s depend-
ing on wiring and transceivers)

> CAN XL: up to 16 Mbit/s (up to 20 Mbit/s
depending on wiring and transceivers; for
bitrates > 5 Mbit/s a CAN SIC XL transceiver is
required)

> 5xconfigurable via piggybacks

Bitrates
> Normal-Mode: up to 20 kbit/s

> Flash-Mode: up to 115.2 kbit/s (depending on
wiring higher bitrates are possible)

SENSOR channels Max. 5, configurable via a piggyback.

Operation modes:

> UART (max. 1 Mbit/s)

> RS232 (max. 230 kbit/s)

> RS485 (RS422; max. 16 Mbit/s)
> UARToverCAN (max. 2 Mbit/s)

Digital/analog Via VNpiggy30 |0 8644 (optional)
input/output

Time stamps Resolution: 15.625 ns
Accuracy (within one device): 1 us
Accuracy software sync: typ. 50 ps
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Accuracy hardware sync: typ. 1us
Accuracy IEEE 1588 - PTP: typ. 1 us
Host computer USB 3.1 Gen. 1via USB Type-C
connection Gigabit Ethernet 1000BASE-T
Power supply External 8 V...32 V (typ. 12 V)
Power consumption [EIAVE

Max. 16 W2)

Standby: 35 mW

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

Relative humidity 15 % ... 95 %, non-condensing
of ambient air

DITHENVEEG (B GIN 159 mm x 216 mm X 42 mm
(height without housing feet)
1.4 kg

Operating system Windows 10 (x64, 64 bit)
requirements Windows 11 (x64, 64 bit)
Required CANoe CANoe 15 SP3 or higher
version CANoe 17 or higher for CAN XL

1) Setup: 10x CAN (1 Mbit/s, 100 % busload), 1x LIN, USB host connection, 25 °C ambient
temperature,12 V external supply.

2) Setup: 10x CAN (1 Mbit/s, 100 % busload), 5x LIN, Ethernet host connection,
VNpiggy30 |0 8644 at full load, cascading port at high load, +65 °C ambient temperature.
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2.8.11.1 Connectors

Electrical isolation

Case

2.8.11 Electrical Isolation

of the connectors .
ower »ODU Shield
GND
PWR
Sync[—-Binder Shield
Term 15
(related to
GND PWR)
GND
ISO SYNC
GND
USB-C E
chse RJ45 Shield
1 o
HOST f—-RJ45 Shield
Functional
Earth $FE Shield

®
L

Note

D-SUB Sh
CAN

LIN

Piggyback

CAN

LIN

Logic

Piggyback

ag
:

D-SUB Shieldd

D-SUB Shield¢

1/2/3

Channel
13/14/15

1112 13 14 15
L0

00000

GND
ISO DIGITAL

GND
ISO ANALOG

Supply / Data
e&——e Connected

m Electrical Isolation

The electrical isolation of the interfaces is a functional isolation that is
used to avoid ground loops and interference between the networks. The
voltage difference between the isolated areas must not exceed 60 VDC
(isolation voltage). The isolation voltage usually exceeds the maximum
permissible voltage at a port (operating voltage).

VN1600 Interface Family

Version 6.0
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Note

Please note that the shield of the USB-C connector has the same potential
as the logic ground of the device and that this is isolated from the housing
ground of the device. This is to avoid ground loops when used with a
computer system without an electrically isolated power supply.

The FE socket of the device must be connected to the user-side system
ground when the device is operated in the vehicle.

2.8.11.2 On-board Channels

N

Electrical isolation 7

TXD N R CAN High 15
of the on-board | @@ CAN T 1

Transceiver
RXD
channels —R [ ] |—
. GND 1SO / VB- 10
V+ Device DC V+1SO
GND Device DC GND ISO
Electrical
Isolation CAN
" P
ra =T=s
|
TXD
Logic i EEJ LIN LIN 4
RXD [ E% ] Transceiver
GND ISO / VB- 9
Electrical VB+ 13
Isolation . Pdis 3
V+ Device DC V+1SO
GND Device be |-GND IS0 LIN
\, ’

~ -

2.8.11.3 Piggybacks

Reference

For information on the electrical isolation of the piggybacks, please refer
to the separate accessories manual.
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VECTOR > 2.8.12 Troubleshooting

2.8.12 Troubleshooting

Fosie—— rameay

Device turns off after some > Check that the standby function is not
time. activated. See the Standby section in this
manual.
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2.8.13 Accessories

Note

2.8.13 Accessories

Detailed information on the listed accessories can be found in the separ-
ate accessories manual on our website.

Bus transceiver >
>
Cables and >
connectors N
>
>
>
>
>
>
>
Power supply >
>
>
Miscellaneous >
>
>
>
>

VN1600 Interface Family

CAN-/LINpiggies
SENSORpiggies

VNcable 3Y

CANterm 120

Vector SYNCcableXL

Vector SYNCcable50

Multi SYNCbox external

Multi SYNCbox active

Cable Binder 3pol Connector with Pigtail
USB Cable 3.1 Type C-C (Dual Screw Lock)
Ethernet cables

Vector Power Supply ODU Mini-Snap
Cable Vehicle Input <> ODU Mini-Snap
Cable Banana Plug <> ODU Mini-Snap

VSH Connecting Kit 19"

VSH Connecting Kit Horizontal
VSH Connecting Kit Vertical
VSH Equipment Foot Kit

VSH Mounting Flange

Version 6.0
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VECTOR > 3 Getting Started

3 Getting Started

In this chapter you find the following information:

3.1

3.2

3.3

Driver Installation ... 136
3.1 GeneralInformation ... 136
3.1.2 Installation InStructions ... ... 136
3.1.3 Command LiNe ... 138
Vector Hardware Manager ... .. .. 144
3.2.1 Hardware Configuration ... 144
3.2.2 Tool Location and Help ... 144
3.2.3 For VNT1630 10g USers 145
LoOP TS S 146
3.3 CAN 147
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3.1 Driver Installation

3.1.1 General Information

The Vector Driver Setup allows the installation or the removal of Vector

devices.

Note

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

3.1.2 Installation Instructions

9 Step by Step Procedure

XY

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

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

Vector Informatik GmbH Driver Setup x

VECTOR >

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!

Cancel

2. Click [Next] in the driver setup dialog. The initialization process starts.
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VECTOR > 3.1.2 Installation Instructions

3. Inthe driver selection dialog, select your devices to be installed (or to
be uninstalled).

Vector Informatik GmbH Driver Setup *

Driver Selection YECTOR >

The setup will install or uninstall the selected devices.

Device Installed driver  Driver in installation packet
CAM/LIM Interface Family

|:| WMN1530 / WMN1531 - not installed - 25.20.10.0

|:| VN1610 /S VN1611 fWN1630 / VN1640 - not installed - 24.40.10.0

|:| WM1630 log - not installed - 23.10.30.0

O wn1ss - not installed - 24,10.10.0

|:| WN1670 - not installed - 25.10.10.0
FlexRay Interface Family

VN7570 20.30.14.0 - naot available -

|:| VWNT572 - not installed - 25.20,10.0

O  wn7et0 - not installed - 20.30.14.0

|:| WNTE40 - not installed - 22.20.20.0

Vector Tool Platform

I:| WMNEZ00 Interface Family -not installed - 23.20.20.0
Ethernet Interface Family
[0 wns240 - not installed - 25.20.14.0
[0 wns430 23.20.20.0 23.20.20.0
[J  wNSE10/VNSE10A 22.14.25.0 22.10.20.0
[ wnseo1 24.40.12.0 24.40.12.0
[ wuse11 24.20,14.0 24.20.14.0
[ wnse1z 24,20.14.0 24.20.14.0
[ wnsel4 25.20.14.0 25.20.14.0
[ wnse20 25.10.10.0 25.10.10.0
[0 wnssz0a 25.10.10.0 25.10.10.0
(0 vnse40 24.10.30.0 24,10.30.0
[ wnsesn 25.20,14.0 25.20.14.0

MOST Interface Familv

[ selectideselect all devices
Remove all driver components

Uninstall Instal Cancel

4. Click [Install] to execute the driver installation, or [Uninstall] to
remove existing drivers.

5. A confirmation dialog appears. Click [Close] to exit. After successful
installation, the device is ready for operation and can be connected to
the computer with the included USB cable.

Reference

If you want to connect your computer and the device via Ethernet instead
of USB, the device must be configured via the Vector Hardware Manager.
A detailed description can be found in section Tips and Tutorials of the
Vector Hardware Manager help.
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3.1.3 Command Line

Command line installation is an important feature for administration purposes
when new drivers need to be installed or updated in the background without
user interaction.

This section describes how to use the command line for

> Vectordrivers
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3.1.3.1 Vector Driver

Prerequisites

Prerequisites Administrative rights are required to use the setup.exe command line tool. If
the device is not connected to the computer during installation, a pre-instal-
lation to the Windows Driver Store is performed. If the device is connected to
the computer for the first time, the device driver installation must be
completed. The requirements and actual behavior of this process varies
between Windows operating systems (see section Remarks on page 143).

Options and Actions

The setup.exe can be found on the Vector Driver Disk and provides a
command line interface as follows:

setup.exe [option] [action]

Options

Copton " Gommana ——deseripion

Silent mode /s Executes the driver setup in silent
mode. No user interaction is required.
This command cannot be used with
uncertified Vector drivers. Use with
the /installCert option under
Windows 7/8 and above.

No virtual driver /nv Does not install any virtual driver
(Virtual CAN Bus).

Update only fuo The setup is forced to install only a
newer version of a driver located in
the folder \Drivers.

Vector DLLs only /dongleDLLsOnly Use this option to install only the
Vector Keyman API DLLs. The WIBU
service of the dongle manufacturer
will not be installed.

Attention: This option is only valid if
you actually install the Vector Keyman
driver. This means using action: /i
keyman.

Install certificate /installCert This option installs the Vector driver
certificate in the local certificate store
under trusted publishers. Use this
option in conjunction with the /s
option to silently install the Vector
drivers under Windows 7/8 and
above.

No CodeMeter runtime /ncmr Does not install the WIBU service.
service
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Actions

VN1600 Interface Family

Install

Install all

Install all and
Vector Keyman

Install all and
Vector Keyman

Uninstall

Uninstall all

Uninstall all and
Vector Keyman

Info

Install
Vector Keyman

Install virtual driver and
driver components only

Uninstall
Vector Keyman

Uninstall the virtual driver
and driver components

No automatic update

No automatic update all

/i <driver name>

fiall

/i all keyman

/i all keyman

/u <driver name>

fuall

/u all keyman

/info <file name>

/i keyman

[ivirtual

/u keyman

/u virtual

/noAutoUpdate <driver
name>

/noAutoUpdate all

Version 6.0

Actions

Chcton ———Command——— boscrplon

Installs the specified driver from the
driver source path.The driver name is
the name of the device (e. g. vn1630).
Lower case and upper case will be
ignored.

Installs all available interface drivers
from the driver source path.

Note: The following drivers are not
automatically installed with the all
option:

Vector Keyman

VNB8900 Ethernet driver (vnipClient).
They must be installed explicitely.

Installs all available interface drivers
from the driver source path and the
Vector Keyman.

Installs all available interface drivers
from the driver source path and the
Vector Keyman.

Removes (uninstalls) the specified
driver from the system. The driver
name is the name of the device (e. g.
vn1630). Lower case and upper case
will be ignored.

Removes (uninstalls) all interface
drivers and driver components from
the system. This action removes
everything except for the Vector
Keyman and the VN8900 Ethernet
driver (vnlpClient).

Removes (uninstalls) all available inter-
face drivers from the system including
the Vector Keyman.

Creates a new file containing infor-
mation about the drivers, which are
available in this installation package
(e. g. the version number).

Installs only the Vector Keyman.

Installs the virtual driver and the driver
components only.

Uninstalls the Vector Keyman.

Uninstalls the virtual driver and the
driver components only.

Disables automatic updating of soft-
ware running on the device when a
driver is installed on the host system.
The driver name is the name of the
device (e. g. vx1161.41). Lower case
and upper case will be ignored. If the
specified driver does not support this
feature, the action is silently ignored.

Disables automatic updating of soft-
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Return Values

Examples

VN1600 Interface Family

Return Values

Chcton———Command —— Doscpion

When executing setup.

be returned:

ware running on the device when a
driver is installed on the host system
for all drivers that support this feature.

exe in command line mode, the following values may

0
1
2
3
4
5
6
7
Command
setup.exe /s /installCert /i
all

setup.exe /s /installCert /i
all vnipclient vnipcl8800

setup.exe /s /installCert /i
all keyman

setup.exe /s /installCert /i
vn1630

setup.exe /s /i keyman

setup.exe /s
/dongleDLLsOnly /i
keyman

setup.exe /s
/dongleDLLsOnly /u
keyman

setup.exe /s /uvn1630

setup.exe /info “Driver-
s.txt"

The operation was successful.

The installation was not successful.

The uninstallation was not successful.
Restart of the system is required.
Command /info could not be executed.

User attempted to install/uninstall an unknown driver or compon-
ent.

The setup process was interrupted because the XLAPI DLL is still
being used by another process.

The setup has been aborted because the driver package is miss-
ing mandatory components.

Installs all interface drivers silently. Except for the Vector USB
dongle, the Vector Keyman and the VN8900/VN8810 Ethernet
drivers.

Installs all interface drivers silently including the VN8900/VN8810
Ethernet drivers.

Installs all interface drivers silently including the Vector Keyman.

Installs the driver for VN1630(A) silently.

Installs the driver for the Vector Keyman silently.

Installs only the Vector Keyman API-DLLs silently. The
CodeMeter runtime is not installed.

Uninstalls only the Vector Keyman API-DLLs silently. The
CodeMeter runtime is not uninstalled.

Uninstalls the VN1630 driver from the system silently.

Example output of Drivers. txt

[Common]
version=0x703001e
root=C:\Drivers\
file1=setup.exe
file2=DIFxAPI.dIl
file3=.\CommonFiles
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Ccommand ———haton

[CANDboardXL]
version=0x7030012
path=.\CANboardXL
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3.1.3.2 Remarks

VN1600 Interface Family

3.1.3.2 Remarks

Windows 10 (64 bit) / Windows 11 (64 bit)

Recommended installation command:

setup.exe /installCert /s /i all

Recommended uninstallation command:

setup.exe /s /u all

Itis not possible to install the drivers from a network drive.

It is possible to pre-install the drivers, if the hardware is currently not
connected. In this case, the installation of the driver automatically
completes after connecting the device.

In order to use the silent mode (/s), the Vector certificate must be
added to the trusted publishers. The Vector certificate can be added
silently during the first installation by specifying the /installCert
option. Any future installation of a Vector certified driver can be
installed silently then.

The Vector certificate can also be added to the trusted publishers
during the first installation by hitting the checkbox Always trust
content from this publisher. This installs the Vector certificate
locally. Any future installation of a Vector certified driver can be
installed silently then.
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3.2 Vector Hardware Manager

3.2.1 Hardware Configuration

General The Vector Hardware Manager is the successor of the Vector Hardware

information Config tool and a newly developed configuration and diagnostic tool for your
installed Vector devices. It is strongly needed to set up your Vector devices
for use with your Vector applications (e. g. CANoe, CANalyzer, CANape, ...).

@ Vctor Hordre Mansger

Device Properties Status s

A Info ]
= AIGAON
@
=t | . VN8O
0 | ang
| -
peed, 5 t/s I o R o o
= VN1630
Bus Type. Connector Capabilities s
-
@ SSSSSS
[}
@ VNS430
20

3.2.2 Tool Location and Help

After successful driver installation (see page 136) of your Vector device, you

will find the Vector Hardware Manager in the Windows Start menu or in the
installation folder:

C:\Program Files (x86)\
Vector Hardware Manager\vHardwareManager.exe

Reference

Details, tips and instructions for the Vector Hardware Manager can be
found in the supplied help.

> You can open the help by pressing <F1> in the Vector Hardware
Manager or directly via:

> C:\Program Files (x86)\Vector Hardware Manager-
\He1lpO1\HTML5\VectorHardwareManager.htm

> The most recent version of the help is also available online:
https://help.vector.com/
VectorHardwareManager/index.php

For a brief introduction, we recommend reading the sections Basic
Concept and Quick Start Guide. Furthermore, we have provided addi-

VN1600 Interface Family Version 6.0 144


https://help.vector.com/VectorHardwareManager/index.php
https://help.vector.com/VectorHardwareManager/index.php
https://help.vector.com/VectorHardwareManager/index.php

VECTOR >

3.2.3 For VN1630 log Users

tional information for you in the section Tips and Tutorials.

3.2.3 For VN1630 log Users

For logging, the VN1630 log requires an additional configuration tool (Vector
Logger Suite). Please follow the instructions below to install the tool.

N

]
Memory Card
Write

B2 Hardware

Comment
%= Channels

[ Analog/Digital Inputs

M General A

W Databases
@ Analysis Package

=l Special Features

™ Logging -

g
0o

VN1600 Interface Family

4 Triggers
Y Filters

VN1630log Logging: Triggered

Step by Step Procedure

B (Configuration Logging Data  Cloud

Storage Medium  View  Tools

Create Analysis

Export

Logging mode

O Permanent long-term logging
O Conditioned long-term logging (7 conditions currently configur

@ Triggered logging (16 triggers currently configured)

Trigger

Add trigger on:

Event
@) ano
[ symbolic AN signal
o Symbolic CAN signal
o Symbolic CAN signal
[“" Symbolic CAN signal
o Symbolic CAN signal
@ CAND
& Symbolic CAN signal
o Symbolic CAN signal
© Symbolic CAN message
[A1€2 can message timeout
% Analog input
[41L pigital input
[Z1L oigtal input
[Z€2 can message timeout
W data
[Z€2 can message timeout
@ CAND

CAN data

Channel

cant

canz
Analog 1
Digin 1
Digin 2
cans
cans
cana
cane

Vector Logger Suite - VN1630log_Configuration.glc

TriggerA Trigger B

®
Condtion
A
~ABSdata::CarSpeed == 100 mph (0xC8)

GearBoxinfo::Gear >= Gear_3 (0:3)
==1 (0q)

LockngRemoteControlRe:
Timeout of I = 0x80 after 1000 ms
>= 12000 mV; Hysteresis: £500 mV
LOW -> HIGH; Debounce time = 50 ms
HIGH -> LOW; Debounce time = 50 ms
Timeout of ID = 0x200 after 120 ms
D: 0x255; Byte 0 == 0x1.

Timeout of ID = 0x10 after 1020 ms
AN D >= 250

e ———
postiriggertime tme

ate == Unlocked (030)
0xt, DB: comfort)

Trigger times

Pre-trigger time.

Post-trigger time:

Tye
Trigger

Trigger
Trigger
Trigger
Trigger
Trigger
Trigger
Trigger
Trigger
Trigger
Trigger
Trigger
Trigger
Trigger
Trigger
Trigger

Action
None

Beep
None

None
None

Hone
None
None
Hone
None
None
None

None

- 0 x

~ @

20 s
10000 ms

Name Comment
AND v

ErrorCode_t v
Status_GoSleep

Status_Error =z
cAN2_D_0:100

Crashbetected_1

Lockstate_Unlocked

LockingRemateControlRequest

Timeout_on_ID_0x80

Analogt_gte_12000mV.

Digint_HIGH

Digin2_Low

Timeout_on_ID_0x200

ID_0x255_Byte0_1

Timeout_on_ID_0x10

CANG_ID_gte_0x250

The Vector Logger Suite can be installed as a 64-bit program. Due to the
larger address space, the 64 bit variant can process very extensive data-
bases. The 64 bit version can only be installed on 64 bit operating

systems.

The Vector Logger Suite is installed as follows:

1. Execute the setup, which is found in the download package.
.\VLSuite\Setup VLSuite 64Bit.exe.

2. Please, follow the instructions in the setup program to complete the
installation.

3. After successful installation, the Vector Logger Suite can be found in

the start menu (if selected during installation).

Reference

Further information can be found in the separate manual provided with
the Vector Logger Suite.
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3.3 Loop Tests

Operation test The test described here can be performed to check the functional integrity of
the driver and the device. This test is identical for Windows 10 / Windows 11
and independent of the used application.
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3.3.1 CAN

The operating test for CAN requires either two high-speed or two low-speed

Device test
transceivers and can be executed as follows:

9 Step by Step Procedure

00

1. Connecttwo CAN channels with a suitable cable.
If two high-speed transceivers are being used, we recommend our

CANcable1 (CANcableO for low-speed transceivers).

2. Start \Drivers\Common\Loop3.exe from the Vector Driver Setup.

This program accesses the Vector devices and transmits CAN

messages.
| — &\

=T Loop3 - CAN Benchmark utility

i - Settings — Euit
.t “ | ™ Req statistics [ Stress priority Time limit [3] =
L I ‘wiite logs sy

[7] 15t CaNcard<Le Chanrel 4 W Timer everits Burst size vector

[T 1st CaNcasexL log Channel 1 = 16

[ 15t CaMcasexl log Channel 2 .| l—_l e

1.000.000Bd - 5 batizh
¥ 15 VN1510 Channel 1 IEEER Start
[ 15t ¥N1E10 Channel 2 - |[RandomiDs  ~] o s

3. Select the connected CAN channels of the device(s) to be tested.

4. Setthe appropriate baudrate depending on the transceiver being used

(high-speed max. 1,000,000 Bd, low-speed max. 125,000 Bd).

5. Click [Start].
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VECTOR >

6. You will see statistical data in the lower part of the window if the

VN1600 Interface Family

system has been configured properly.

3.3.1 CAN

=7 Loop3 - CAM Benchmark utility [ = &J

- Settings

| Selected channels ¥ Req statistics | 50

[7] 15t CaNcard<Le Chanrel 4 Burst size

7] 15t CaNcasexL log Channel 1 | |

[T 15t CaNcasexL log Channel 2 L4 'ﬁ e
1.0000008d ~ Save statist

¥ 15t ¥N1E10 Channel 1 Rt

[ 15t VN1510 Channel 2 « | [RandomDs  ~] Dump events

Channeld = 0:10

Channeld = 0100

Setting bit rate to 1000000 bit/s, 11=5, t2=2, sampling point 75%
bitr0=00.btr1=14

Futersion=0709001E, Hwhersion=00000000, 5 eralMumber=164
Fuversion=0800000E, Hwersion=00000000, 5 erialMurnber=333317

Setting timer rate to 1
Started at Mon Mar 19 12:07:38 2012

Time synchronization dizabled.

Time lmit[s] | Es
1]

[~ white logs ——p—p

0:00:06.493 ClkDiff=-2.188ms Tim=5432 Stats=30/30 Msg=50859107136 [/0=10197/21 378msa/s

04 Delay[nz]: AvRow=246716 Av=31232, Min=10000, Max=20000, Global [4+w=0, Min=0, Max=0, Last=0]

08 Delay[nz]: AvRow=264817 Av=0, Min=0, Ma==0, Global [4+=33522, Min=10000, Max=20000, Last=10000]
Total global delays[nz]: Average=167E1, Min=0, Max=20000, Average ClkDiff=-2248.27us, BusLoad=100%

7. Thetest procedure can be terminated with the [Stop] button.
An OK should appear in the upper part of the window.

= Loop3 - CAN Benchmark utility [ = &J

Feiersion=0703001E, Hw ersion=00000000., 5 enalNumber=164
Fuversion=0800000E, Hwersion=00000000, S erialMurnber=333317

Setting timer rate to 1
Started at Mon bar 19 12:07:38 2012

Time synchronization dizabled.
Test finished with result:

15t CAMNcard<Le Channel 3 ™ i
‘wiite logs —_—
[T 13t CANcard<Le Chanrel 4 — | W Timer events Burst size vector
[T 1st CaNcasexL log Channel 1 I: | 18
3 L]

[T 1st CaNcasexL log Channel 2 L e

1000000Ed v S ave sttt
TstVN1E10 Channel 1 ErEREll St
[ 15t YNTE10 Channel 2 < | [RandomiDs -] oove syt W e

i - Settings — 1 Euit
| Selected channels. 1= * | W Req. statistics [~ Stress pricrity .T!m"f.l'm'.t.[% =

P

0:00:22.092 ClkDiff=-2.188ms Tim=21092 Stats=120120 M2g=209829,/440823 | /0=10233/21450msg/s
04 Delay[nz]: AvAow=203431 Av=31893, Min=0, Max=50000, Global [&v=0, Min=0, Max=0, Last=0]

08 Delay[ns]: AvRow=218295 Av=0, Min=0, Max=0. Global [4v=34229, Min=0, Max=50000, Last=10000]
Total global delays[nz]: Average=17114, Min=0, Max=50000, Average ClkDiff=-2247. 3us, BusLoad=100%
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4 Time Synchronization

In this chapter you find the following information:

4.1 GeneralInformation ... 150
4.2 SO WAIe SYNC ... 152
4.2.1 General Information ... . 152
4,22 ConfigUIratiON 152
4.3 Hardware SYNC .. .l 153
4.3.1 General Information ... ... 153
4.3.2 CoNfigUIratiON 154
4.4 Precision Time Protocol SYNC ... ... 155
4.4.1 General Information ... 155
4.4.2 SUPPOIted FeatUres . 155
4.4.3 NetWOIK TOPOIOQY ..o 156
A4, 4 CoNfiQUIAtiON 156
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4.1 General Information

ion

Time stamps Time stamps are useful when analyzing incoming or outgoing data or event
and events sequences on a specific bus.
';'q Trace v — 0O X
R EXYIH x N aAEE <Search> v | BBy g
§ Time Chn ID Dir DIC Data 2
2 ™ 10.817019 CAN1  1A0 Rx
2 ¥ 10817021 CAMZ  1AD  Tx
- [¥] 10826819 cAM1 1 Rx
3 Z 10.826821 CAN 2 1 Tx

3B
3B

[ 10.826933 CAN1 1F1  Rx
(%] 10.826935 CANZ IF1  Tx
4 %] 10.827055 CAN1  1F0  Rx
[ 10827058 CANZ  1F0  Tx
[ 10.836690 CAN2 67 Rx
[0 10.836692 CAN1 67 Tx

[ R e e i T - T T -

44

Figure 55: Time stamps of two CAN channels in CANoe

Generating Each event which is sent or received by a Vector network interface has an
time stamps accurate time stamp. Time stamps are generated for each channel in the

Vector network interface. The base for these time stamps is a common hard-

ware clock in the device.

Computer

CANalyzer /CANoe

IUSB

Vector
CAN Interface

Time Stamp Clock

Channel 1 Channel 2

Figure 56: Common time stamp clock for each channel

If the measurement setup requires more than one Vector network interface, a

synchronization of all connected interfaces and their hardware clocks is
needed.

VN1600 Interface Family Version 6.0
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VN1600 Interface Family

4.1 General Information

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

Computer

CANalyzer /CANoe

USBI

Vector
CAN Interface sec

0.000000

1.100376
1.200382
2.300372
2.400406

3.500593
3.600242

Time Stamp Clock

Channel 1 Channel 2

]: UsB

Vector

sec Ethernet Interface
0.000000

1.100383
1.200982
2.301456
2.402612

3.503885
3.604092

Time Stamp Clock

Port1 Port 2

Ethernet

Figure 57: Example of unsynchronized network interfaces. Independent time stamps drift apart

To compensate for these time stamp deviations between the Vector network
interfaces, the time stamps can be either synchronized by software, hard-
ware, PTP or GNSS (capability depends on the Vector device).

Note

The accuracy of the software, hardware, PTP or GNSS sync depends on
the interface. Further information on specific values can be found in the
technical data of the respective devices.
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4.2 Software Sync

4.2 Software Sync

4.2.1 General Information

Synchronization
by software

The software time synchronization is driver-based and available for all appli-
cations without any restrictions. The time stamp deviations from different
Vector network interfaces are calculated and synchronized to the common
computer clock. For this purpose no further hardware setup is required.

Computer
CANalyzer /CANoe
USB ]: synchronization by software (computer clock) I USB
f )
sec sec

O‘OOOOOO]/\L'O 000000
1.100356 1100413
1.200362 1.200421
2.300362 @ 2.300429
2.400356 2.400419

3.500353j\/t3.500415
3.600362 3.600420

Ethernet

Figure 58: Time stamps of devices are synchronized to the computer clock

Note

Software time synchronization may lead to an increased latency for all
connected Vector network interfaces. If a use case requires low latency,
deactivate this option and use another synchronization mechanism.

4.2.2 Configuration

Vector

Hardware Manager

VN1600 Interface Family

Use the software synchronization if at least one device has no hardware sync
connector. Also to synchronize the device clock to the computer time, use
the software synchronization (legacy).

Reference

Further details and tips on the time sync configuration can be found in the
Vector Hardware Manager help in section User Interface | Navigation
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4.3 Hardware Sync

4.3.1 General Information

Synchronization A more accurate time synchronization of multiple devices is provided by the

by hardware hardware synchronization. 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 available (see accessories manual, part number 05085).

VN7570

Power

wwwwwwwww

Computer

1137

Figure 59: Example of a time synchronization with multiple devices

VN8917 Multi
SYNCbox
external

W2 USB3OHost USB30 Sync/Curl Power
igl-H-0 @
uss ower
o8 SYNCcableXL

usB

Computer

VN5620A

- OOO'@ A ok § k]
SYNCcableXL
Power

VN5620A

- OOOO St
SYNCcableXL
Power

VN1640A

bleXL

e

30

Figure 60: Example of a time synchronization with VN8917 and additional devices

At each falling edge on the sync line which is initiated by the driver, the
Vector network interface generates a time stamp that is provided to the
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4.3.2 Configuration

driver. This allows the driver to calculate the deviations between the network
interfaces and to synchronize the time stamps to a common time base
(master clock) which can be defined by the user.

Computer

CANalyzer / CANoe

USB I synchronization by hardware (SYNCcable) I USB

Vector Vector

CAN Interface sec sec Ethernet Interface
0.000000 0.000000

1100375 1.100376 NN

1.200381 17200382

2.300371 @ 2.300372

2.400405 2-2.400406 GG

3.500592 3.500593 [
3.600241 3.600242

Time Stamp Clock

Time Stamp Clock

Channel 1 Channel 2

Port 2

Ethernet

Figure 61: Time stamps are synchronized to the master clock

4.3.2 Configuration

Vector
Hardware Manager

Use hardware synchronization if at least one device is connected with USB or
PCle to the PC and all devices are hardware sync capable. One device should
be configured as master and all other devices as slaves. Therefore, all
devices must be interconnected with SYNCcableXL and Multi SYNCbox
external or SYNCbox active.

Reference

Further details and tips on the time sync configuration can be found in the
Vector Hardware Manager help in section User Interface | Navigation
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4.4 Precision Time Protocol Sync

4.4.1 General Information

Overview The Precision Time Protocol (PTP) is a protocol used to synchronize clocks
through a computer network. On a local area network, it achieves a synchron-
ization accuracy in the sub-microsecond range, making it suitable for
measurement and control systems.

Note

The PTP feature can only be used on the Ethernet host ports of these
devices. Therefore, it can only be used, if the device is connected via
Ethernet host port to the computer.

VN1670

VN5650

@ Ethernet Host

timeTransmitter
Clock

PTP PTP
Nsevtv\?{grr]k — BROEGE @

timeReceiver

Clock

Figure 62: Setup example

4.4.2 Supported Features

Vector network interfaces support time synchronization with IEEE1588-2008
standard. The following IEEE1588 features are supported:

IEEE 1588 Features VN Device Support

Ordinary Clock timeTransmitter

Ordinary Clock timeReceiver v
2-step clock v
E2E

Best TimeTransmitter Clock Algorithm (BTCA) v
PTP over UDP with IPv4 v
PTP over UDP with IPv6 -
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IEEE 1588 Features VN Device Support

Multicast timeTransmitter/timeReceiver v
Unicast timeTransmitter/timeReceiver -

Tus v

4.4.3 Network Topology

Network switches To achieve a maximum accuracy, PTP needs transparent clock supportin
network equipment. Therefore, a PTP transparent clock capable network
switch is strongly suggested.

4.4.4 Configuration

Vector Use the PTP synchronization if all devices are connected via Ethernet host
Hardware Manager port to the PC and one device is configured as master and all other devices
are configured as slaves.

Reference

Further details and tips on the time sync configuration can be found in the
Vector Hardware Manager help in section User Interface | Navigation
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5 Vehicle Electrics and GND/Earth

In this chapter you find the following information:

5.1 General Information

...................................................................................................... 158
5.2 Vehicle Battery Only (Closed System) ... 159
5.3 External Power Supplies (TestBench) ... ... ... 160
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5.1 General Information

WARNING!

When using Vector devices, ensure that the power supply and earthing
are correct. Failure to do so may result in damage to the vehicle elec-
tronics or the Vector devices due to overvoltage. Two typical scenarios
are described below.
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5.2 Vehicle Battery Only (Closed System)

In this scenario, the individual Vector devices are powered directly from the
vehicle battery. A third device is powered via USB (e. g. from a notebook in
battery mode or from the vehicle battery) or via PCle (card mounted in a
computer and powered from the vehicle battery). The system is therefore
closed.

The common reference ground is the chassis, which is connected to the
negative terminal of the vehicle battery. Vector devices that have a functional
earth connection (FE) must also be connected to the reference ground.

Vehicle Vehicle Vehicle

Battery Battery Battery
Vector Device Vector Device Vector Device

LIN1 LIN2 ETH

'3 '3 '3 13

18 13 1 13
Vg |2 3 P2 3 12 3
1€ 1 € - 1 € = 1 € o
18 18 2 18 2 18 2
1 | [=4 | c 1 4 =
12 12 2|8 12 _|1s g e glg
O o) =[]o o) =l |o R 3|o
s g @ = @ T|1s &2
1= 1= z 1= z 1= s
E E § E E E g
1S 1S ] 1 s

g = = =

O . O . O ' ©

s LIN1
g [ LINT | LIN2
¢ ¢ ’ ¢ ¢ ¢ ¢
GND GND GND GND GND GND Shield
.
o—o— Vehicle V h I
Verice enicie

Figure 63: Vector devices powered by vehicle battery

The individual GNDs of the ECUs (in this example CAN, LIN, FlexRay) are
connected to the chassis on the vehicle side. The shielding of the Ethernet
connections is also connected to the chassis.

In this scenario, LIN VB- must be connected in the LIN signal path (LIN always
requires VB- to be connected). For CAN and FlexRay it is recommended to
connect all signal GNDs via their connectors (CAN GND, FlexRay GND) to
have the same reference ground from the vehicle battery.

VN1600 Interface Family Version 6.0 159



VECTOR > 5.3 External Power Supplies (Test Bench)

5.3 External Power Supplies (Test Bench)

In this scenario, the individual Vector devices are powered by individual
power supplies. A third device is powered via USB or PCle. This is a typical
test bench scenario.

The common reference ground is earth, which is also connected to the
chassis and to the negative terminal of the vehicle battery. Vector devices
that have a functional earth connection (FE) must also be connected to the
reference ground.

External External External

Power Supply Power Supply Power Supply
Vector Device Vector Device Vector Device
LIN1 LIN2
® ® ° ® ° o
s S £ £ £ g 2
o o <] o <] =l s T|&
e ° z( | e z( | gl g 5|s
& & 112 ] “11g 21z £le
z z z z z o 5
3] o = o = P £
£ ] kS £ £ ES B
E B = H = =
e
LIN1 LIN2
r r . é . é é ¢
GND GND GND GND Shield

GND GND
|
N Veniok

Figure 64: Test bench scenario

The individual GNDs of the ECUs (in this example CAN, LIN, FlexRay) are
connected to the chassis on the vehicle side. The shielding of the Ethernet
connections is also connected to the chassis.

In this scenario, all sighal GNDs must be connected via their connectors
(CAN GND, LIN VB-, FlexRay GND) to have the same reference ground.
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6 Important Notes - Details

In this chapter you find the following information:

6.1 Safety Instructions and Hazard Warnings ... ... 162
6.1.1 ProperUse and Intended PUIPOSE ... ... 162
0.0, Hazards . 163
6.2  DISClaIM T 164
B.3  LiCONSOS 165
6.3.1 SEGGER emFile ModuUle ... ... 165
6.4 CRARelated Information ... . 166
6.5 Disposal of Vector Hardware ... 167
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6.1 Safety Instructions and Hazard Warnings

6.1 Safety Instructions and Hazard Warnings

WARNING!

In order to avoid personal injuries and damage to property, you have to
read and understand the following safety instructions and hazard warn-
ings prior to installation and use of this interface. Keep this docu-
mentation (manual) always near the interface.

6.1.1 Proper Use and Intended Purpose

VN1600 Interface Family

WARNING!

The interface is designed for analyzing, controlling and otherwise influ-
encing control 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) accord-
ing 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 suffi-
cient 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 consult the ,Vector KnowledgeBase" for
updated information prior to the operation of the interface.
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6.1.2 Hazards

WARNING!

The interface may control and/or otherwise influence the behavior of
control systems and electronic control units. Serious hazards for life,
body and property may arise, in particular, without limitation, by inter-
ventions in safety relevant systems (e.g. by deactivating or otherwise
manipulating the engine management, steering, 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
.emergency shutdown"), in particular, without limitation, in the event of
errors or hazards.

Comply with all safety standards and public regulations which are relev-
ant 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.

VN1600 Interface Family Version 6.0 163



VECTOR >

6.2 Disclaimer

6.2 Disclaimer

VN1600 Interface Family

WARNING!

Claims based on defects and liability claims against Vector are excluded
to the extent damages or errors are caused by improper use of the inter-
face 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.
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6.3 Licenses

6.3.1 SEGGER emFile Module

WARNING!

The firmware of the VN1630 log contains the copyright protected emFile
module of SEGGER Microcontroller GmbH & Co. KG.

It should be noted that, in addition to the safety and hazard notes
provided in section Important Notes - Details, the Licensing Terms of the
Licensor expressly prohibit the use of the SEGGER emFile module in
weapons/weapons systems and/or their deployment in same. A
"weapons system” is to be understood as meaning, in particular, a system
whose primary or material purpose is to injure, incapacitate or kill a
person or an opponent, or to destroy or damage the property of a person
or an opponent, or to threaten a person or an opponent, irrespective of
whether the weapon or the weapon system can be used to attack,

defend, threaten or protect.

VN1600 Interface Family Version 6.0 165



VECTOR > 6.4 CRA Related Information

6.4 CRA Related Information

If you suspect a security vulnerability or want to report a security incident,
please contact us at the address below or use the contact form on our
website:

psirt@vector.com

Vector Informatik GmbH
Ingersheimer StraBe 24
70499 Stuttgart
GERMANY
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6.5 Disposal of Vector Hardware

6.5 Disposal of Vector Hardware

Please handle old devices responsibly and observe the environmental laws
applicable 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 Elec-
tronic Equipment (WEEE Directive) and the Directive on the Restriction of the
Use of Certain Hazardous Substances in Electrical and Electronic Equipment
(RoHS Directive) apply.

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

Please carefully check the Vector hardware to be disposed of before ship-
ping. Please remove all items that are not part of the original scope of deliv-
ery, e.g. storage 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 hardware to us, you have relinquished your
rights to the hardware.

Please register your old device via our website before shipping it.
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7 Wichtige Hinweise

In diesem Kapitel finden Sie die folgenden Informationen:

7.1 Sicherheits- und Gefahrenhinweise ... . 169
7.1.1 Sach-und bestimmungsgemaBer Gebrauch ... 169
7.0 2 GO AN 170
7.2 HaftungsaussChlUss ... ... . 171
7.3 LizZeNzZen 172
7.3.1 SEGGER emFile ModuUl ... ... 172
7.4 Informationen beziiglich CRA ... .. 173
7.5 Entsorgung von Vector Hardware ... ... ... . .. 174
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7.1 Sicherheits- und Gefahrenhinweise

WARNUNG!

Um Personen- und Sachschaden zu vermeiden, miissen Sie vor der
Installation und dem Einsatz dieses Interfaces die nachfolgenden Sich-
erheits- und Gefahrenhinweise lesen und verstehen. Bewahren Sie diese
Dokumentation (Handbuch) stets in der Nahe dieses Interfaces auf.

7.1.1 Sach- und bestimmungsgemaBer Gebrauch

WARNUNG!

Das Interface ist flir die Analyse, die Steuerung sowie fiir die ander-
weitige Beeinflussung von Regelsystemen und Steuergeraten bestimmt.
Das umfasst unter anderem die Bussysteme CAN, LIN, K-Line, MOST,
FlexRay, Ethernet, BroadR-Reach oder ARINC 429.

Der Betrieb des Interfaces darf nur im geschlossen Zustand erfolgen.
Insbesondere diirfen keine Leiterplatten sichtbar sein. Das Interface ist
entsprechend den Anweisungen und Beschreibungen dieses Handbuchs
einzusetzen. Dabei darf nur die daflir vorgesehene Stromversorgung, wie
z. B. USB-powered, Netzteil, und das Originalzubehdr von Vector bzw.
das von Vector freigegebene Zubehdr verwendet werden.

Das Interface ist ausschlieBlich fir den Einsatz durch geeignetes
Personal bestimmt, da der Gebrauch dieses Interfaces zu erheblichen
Personen- und Sachschaden fuhren kann. Deshalb dirfen nur solche
Personen dieses Interface einsetzen, welche die moglichen Konsequen-
zen der Aktionen mit diesem Interface verstanden haben, speziell fir den
Umgang mit diesem Interface, den Bussystemen und dem zu beein-
flussenden System geschult worden sind und ausreichende Erfahrung im
sicheren Umgang mit dem Interface erlangt haben.

Die notwendigen Kenntnisse zum Einsatz dieses Interfaces kdnnen bei
Vector Uber interne oder externe Seminare und Workshops erworben
werden. Dartiber hinausgehende und Interface-spezifische Inform-
ationen wie z. B. ,Known Issues” sind auf der Vector Webseite unter
www.vector.com in der ,Vector KnowledgeBase" verfligbar. Bitte
informieren Sie sich dort vor dem Betrieb des Interfaces Uber aktualisierte
Hinweise.
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7.1.2 Gefahren

VN1600 Interface Family

7.1.2 Gefahren

WARNUNG!

Das Interface kann das Verhalten von Regelsystemen und Steuergeraten
steuern und in anderweitiger Weise beeinflussen. Insbesondere durch
Eingriffe in sicherheitsrelevante Bereiche (z. B. durch Deaktivierung oder
sonstige Manipulation der Motorsteuerung, des Lenk-, Airbag-, oder
Bremssystems) und/oder der Einsatz des Interfaces in 6ffentlichen
Raumen (z. B. StraBenverkehr, Luftraum) kdnnen erhebliche Gefahren fiir
Leib, Leben und Eigentum entstehen. Stellen Sie daher in jedem Fall eine
gefahrfreie Verwendung sicher. Hierzu gehort unter anderem auch, dass
das System, in dem das Interface eingesetzt wird, jederzeit, insbesondere
bei Auftreten von Fehlern oder Gefahren, in einen sicheren Zustand
geflihrt werden kann (z. B. durch Not-Abschaltung).

Beachten Sie alle sicherheitstechnischen Richtlinien und 6ffentlich-recht-
lichen Vorschriften, die fur den Einsatz des Systems relevant sind. Zur
Verminderung von Gefahren sollte das System vor dem Einsatz in 6ffent-
lichen Rdumen auf einem nicht-6ffentlich zuganglichen und fir Test-
fahrten bestimmten Gelande erprobt werden.
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7.2 Haftungsausschluss

VN1600 Interface Family

WARNUNG!

Soweit das Interface nicht sach- oder bestimmungsgeman eingesetzt
wird, Gber-nimmt Vector keine Gewahrleistung oder Haftung fiir dadurch
verursachte Schaden oder Fehler. Das Gleiche gilt flir Schaden oder
Fehler, die auf einer mangelnden Schulung oder Erfahrung derjenigen
Personen beruhen, die das Interface einsetzen.
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7.3 Lizenzen

7.3.1 SEGGER emFile Modul

WARNUNG!

Die Firmware des VN1630 log beinhaltet das urheberrechtlich geschitzte
Modul emFile der SEGGER Microcontroller GmbH & Co. KG.

Erganzend zu den Sicherheits-und Gefahrenhinweisen in Abschnitt
Wichtige Hinweise wird ausdrlicklich darauf hingewiesen, dass geman
den Lizenzbedingungen des Lizenzgebers die Nutzung des emFile
Modules von Segger bzw. dessen Einsatz in Waffen/Waffensystemen
verboten ist. Als Waffensystem ist insbesondere ein solches System zu
verstehen, das den vorrangigen oder wesentlichen Zweck hat, eine
Person oder ein Gegner zu verletzen, handlungsunfahig zu machen oder
zu toten oder das Eigentum einer Person oder eines Gegners zu zerstéren
oder zu beschadigen oder eine Person oder einen Gegner zu bedrohen,
unabhangig davon, ob die Waffe oder das Waffensystem zum Angriff, zur
Verteidigung, zur Drohung oder zum Schutz genutzt werden kann.
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7.4 Informationen beziglich CRA

Wenn Sie eine Sicherheitsliicke vermuten oder einen Sicherheitsvorfall
melden mdchten, kontaktieren Sie uns bitte Uber die unten angegebene
Adresse oder Uber das Kontaktformular auf unserer Webseite:

psirt@vector.com

Vector Informatik GmbH
Ingersheimer StraBe 24
70499 Stuttgart
GERMANY
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7.5 Entsorgung von Vector Hardware

Bitte gehen Sie verantwortungsvoll mit Altgeraten um und beachten Sie die in
Ihrem Land geltenden Umweltgesetze. Entsorgen Sie die Vector Hardware
bitte nur bei den daflir vorgesehenen Stellen und nicht Gber den Hausmiuill.

Innerhalb der Europaischen Gemeinschaft gelten die Richtlinie Gber Elektro-
und Elektronik-Altgerate (WEEE-Richtlinie) und die Richtlinie zur
Beschrankung der Verwendung bestimmter geféhrlicher Stoffe in Elektro-
und Elektronikgeraten (RoHS-Richtlinie).

Fur Deutschland und andere EU-Lander bieten wir Ihnen eine kostenlose
Ricknahme der alten Vector Hardware an.

Bitte Uberpriufen Sie die zu entsorgende Vector Hardware vor dem Versand
sorgfaltig. Bitte entfernen Sie alle Gegenstande, die nicht zum urspriinglichen
Lieferumfang gehoren, z. B. Speichermedien. Die Vector Hardware muss
auBerdem frei von Lizenzen sein und darf keine personenbezogenen Daten
mehr enthalten. Vector fiihrt keine Kontrollen diesbeziglich durch. Sobald
die Hardware versandt wurde, kann sie nicht mehr an Sie zurlick geliefert
werden. Mit dem Versand der Hardware an uns haben Sie lhre Rechte an der
Hardware abgetreten.

Bitte melden Sie vor dem Versand lhr Altgerat Uber unsere Webseite an.
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