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» Software focused for the automotive industry » Robust and reliable analog measurement modules
» development of distributed systems (PREEvision) » CAN based MiniModules (e.g. THMM)
» ECU development and testing (e.g. AUTOSAR and » ECAT high speed modules (e.g. AD4 1G1000)
CANoe) » HV safe measurement modules (e.g. HV DTemp)
» Diagnostics (e.g. CANdelaStudio) » Data Loggers (UniCAN3)

» ECU Calibration and Measurement (e.g. CANape
and vMeasure)
» Interfaces to busses and ECU (e.g. VN, VX1000)
» Data Loggers (GL and Smart Logger)
» Testing hardware (VT System)
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Stronger Together
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» CAN based MiniModules (e.g. THMM)
» ECAT high speed modules (e.g. AD4 1G1000)
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Low cost, compact, high
channel analog measurement
and testing hardware for
testbench and desk application

» Testing hardware (VT System)
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VIO System on
www.vector.com

VIO System

» Modular I/0 testing and measuring system

» Reasonable price tag

» Seamlessly integrated in our software tools CANoe,
CANape and vMeasure

» PTP (IEEE1588) synchronized to further system and

the measurement PC

» Starting point was our VX1161 measurement and calibration hardware
» Up to 12 VIO System measurement and testing cards per housing
» Up to 336 channel per unit

» Configurable to your use-case. Extend the application of the VIO System from analog to bus and ECU testing and
measurement tasks.

» Operating temperature ranges from -20 to 60°C.
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VIO System Toolbox

» VX1161.22B
Host-Uplink card

» VX1161.11 (2x10Gbit/s; 4x1Gbit/s)
Power-Supply card » V106020
(125 W) Standard-Host Uplink card
s > V108904 (3x1 Gbit/s)

Standard-Power
Supply card (40 W) VX1161.41B
Interface card

(6x CAN/CAN-FD; 1x
FlexRay)
VX1161.41A
Interface card

(6x CAN/CAN-FD)

O » VIO4028
Universal Digital I/0 card
(28 Inputs/ Outputs) s

i > VIO1208A.MT

. y > V102004 » V109012 (12 slots) Voltage/Current measurement card
§ Stimulation card » V109007 (7 slots) (8 Inputs)
(4 Outputs) . > VIOT254A.MT
. e > VIO1804 Voltage/IEPE/Ratiometric high speed
h Current measurement card measurement card
o (4 Inputs) (4 Inputs)
» VIO1008

» VIO1406A.MT
Thermocouple measurement card
(6 Inputs)

e  VoOltage measurement card
(8 Outputs)
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It also works with VX1161

» Extend the functionality of your VX1161 with VIO and VIO.MT analog measurement and testing cards
» Support for up to six cards in total, VX and VIO cards!
» Full functional support

» No additional hardware required

CSM Xplained: VIO System, centralized measuring system with the additional something
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Hardware Concept

» The VIO System is connected to the PC running CANoe/ CANape/ vMeasure with a 1Gbps Ethernet connection.
» Synchronization with VIO System is realized using PTP mechanism (IEEE1588).
» VIO Systems provide PTP leader/follower functionality

» Drivers available to realize PTP follower

functionality on your standard PC. S R O SR U U VU U Y Y B J‘GSBB/Z-][
» The Uplink Card is equipped with switched ¢ DeBeDeBeBbeBbeBen® ® vicron> @
Ethernet ports i
» For PC connection @ 3 ¥
» cascading of VIO Systems d: ¥
) . @ vicssos  @wviotoos (@ vio1sos @ viozo0s (@ viosozs (@ viotoos (@ viorsos (@ viozoo4 () viodozs () VIO6020
» connection of additional hardware P 4 2 3 4 5 6 7 & 9 10 1 12 Mot
(VN Interfaces, CSM modules, ...) ‘
» Each I/0 card has its own individual 3 Gbps CANoe/
. . System CANape/
link to the Uplink Card vMeasure

CSM Xplained: VIO System, centralized measuring system with the additional something
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VIO System - General Purpose 1/0 Cards

Resolution /

Card Name / Type Channels Signal Type Meas. Data Rate [ms] | Sampling Rate [kS/s] Bandwidth
+[- 5V 0.1
VIO1008 Voltage In 8 Differential In +/-20V 200 16bit
+[- 60V 1000
+/-100mA 0.1
VIO1804 Current In 4 Differential In +/-1A 250 16bit
+/- 5A 1000
. Settling Time .
Singled Ended Out +/-10V --- 16bit
V102004 Voltage Out . (Voltage) 200 us
/ Current Out 3-Pin Out 0..20mA . Settling Time 16bit
Signal, (V,,,), GND (Current) 450 us
28 Smglele}rg)ded Dig. (see below) (see below) (see below) (see below)
V104028 Digital 1/0 0.1
...thereof 28 Inputs Digital or PWM Input 5V 20.000 BW: 200 kHz
1000
...thereof . .
28 Digital Outputs . .
28 Outputs 16 PWM Outputs 3.3V / 5V 20.000 BW: 25 kHz
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VIO.MT System - Measurement Cards Overview

Resolution /

Card Name / Type Signal Type Meas. Data Rate [ms] | Sampling Rate [kS/s] T
+/' 100mV 0.1
Galvanically isolated: -V 0.2
VIO1208A.MT Channel to channel, +/- 10V 0.5 10 16bit / ~ 0.05%
Channel to supply +/- 60V
> Voltage In 4..20mA 1000
» CurrentiIn
oL 5V, 7.5V, 10V, Unipolar, A0
Sensor excitation 12V, 15V n/a 50mA per channel 0.2%
Galvanically isolated:
Channel to channel, +/‘/100mV
Channel to suppl -1V
PPy +/-10V 0.005
VIO1254A.MT |EPE +/- 60V 0.01
Constant current 4mA 0.02 200 16bit / ~ 0.05%
» Voltage In
» |EPE +/-10mV/V 1000
> Ratlometrlc FU“. bl’ldge +/' 20mV/V
4-wire feedback
+/-1V/V
o 5V, 7.5V, 10V, Unipolar, Ano
Sensor excitation 12V, 15V n/a 50mA per channel 0.2%
100
VIO1406A.MT Note: 200 .
Thermocouple BEJIGN,R SorT CJC by channel 500 0.01 24bit / ~0.15C
1000
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Comparison of VIO and VIO.MT Cards

VIO VIO.MT
Dedicated Use Case Testing (CANoe) Measuring (CANape/vMeasure)
Connectors Sum connector for all channels Separate connector for each channel
Signal Output Yes, e.g. V102004 and VIO4028 No
Meas. Data Rate 0.1to 1000ms Configurable between 0.005 to 1000ms
Sensor Excitation No Yes, e.g. VIO1208 and VIO1254
TEDS support No Planned
Galvanic Insolation No Yes
Switching measurement observable No Yes
Software based filter on Hardware No Yes
Calibration Optional Yes

CSM Xplained: VIO System, centralized measuring system with the additional somethin —
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VIO and VIO.MT Card for All

Testing (CANoe) Measuring (CANape/ vMeasure)
© C
N VI01008 VIO1208.MT L
VIO1804 VIO1254.MT L
§ V102004 VIO1406.MT PR
VI04028 - &
n VIO and VIO.MT "
[~ R cards support - -
both use-cases VIO1008
VIO1208.MT VIO1804
VIO1254.MT VI02004
VIO1406.MT VIO4028
CSM Xplained: VIO System, centralized measuring system with the additional something e
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CANape and vMeasure: Device Configuration vs. Measurement Configuration

I

Measurement configuration:
» Configuration of the measurement itself:
» Which signals shall be recorded?

» At which rate?

» Shall they be further computed, e.g. filtered, manipulated, statistically evaluated,...?

» Visualization of data

Device Configuration:

» Configuration of the link between software and hardware.

» Use of different drivers depending on the hardware and its interfaces

» Configuration of the communication protocol

» Encrypted communication

CANape / vMeasure

ey

VN E

VX : @
— ((« p

)

Analog
Measurement [Z]

Equipment
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CANape and vMeasure: Device Configuration

1 New Device X
My_VIO_System
e (e
VectorlO [csmXxcPon | [cSMCAN NI-DAQmx
), Protocols, Diagnostic iElhernel ‘ Modules X
GPS |Audio ES 6xx Signal generator Hame L — m
. il i
AN, Eth, FlexRay, LIN ‘ Comment bl
VIO-System = Online |@
s ) L A
) h :
[Select a Vio Device "

VIO-Rack (7)
172.313155 o Settings for VIO
ings for

» Scan for connected VIO Systems NEXA

el Genera I
. . LTI Y GHTEAVI
> DISplay the VlO SyStem Wlth al.l. Vio Offline Device (12) Vio Offiine Device (7)

VIO8012 VIOS007

~

its cards at the respective
position
» Detailed information for selected cards:
» User given name for the card
» User given comment
» Card specific information, e.g. type and serial number

» PIN layout

General

it X L1 -l

Add card  Remove card | Identify Adapt to
M hardware

Offline Online

VIO System Configuration

General Signals
Card name: 1 Sensor N+
Card comment: Sensor IN-
2 Sensor Excitation
Card type: 4 GND
5 TEDS
Card variant:
Frmware: 37
Artidenumber: 1]
Serialnumber:

Calibration date:

CSM Xplained: VIO System, centralized measuring system with the additional something
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CANape and vMeasure: Measurement Configuration

> CO nfigu re Ch a n n e ls. Measurement Configuration O X
.
File Edit View Tools 7
> S l. Ml e 2@ = B+ 4+ & B - @ &|E T Nobelist> v D
Igna name > [ Measurement options Mo, Type  Active MName Rate measur\e’ment_... voltage_range Signal filter Rekorder
v [23 Measurement signals 130 » 8 DN_S1_CH8_Analoglnput 1 Voltage +/-60V ey
158 Systern
1% Sy 127 > @ DN_S1_CH7_Analoglnput 500 Voltage +/-10V an
> N\eaS. data I’ate v 4 vio _ 124 [ - | DN 51 CHB_Analoglnput 50 Voltage +{-10V [ ] ]
= Right Front 121 > 8 DN_51_CH5_Analaglnput 10 Voltage +/-1V [ ||
= V101208 _Pos11 118 » @8 DN_S1_CH4_Analoginput 100 Voltage +/-100m ay
> M easureme nt mo d e, e,g, = VIO1406_Pos2 M B @ DN_51_CH3_Analoglnput 100 Voltage +/-100m _ ap
i VI01406_Posd M2 [» @  DN.SICHZ Analoginput 00 Voltage +-goy  Messarementoptions: g
% V02004 Posl w 8 DN_S1_CH1_Analeglnput 100 Voltage +/-100m Ly qy an
VO ltage / curre nt = V102004 PosT 2Ok @ DN_S1_CHE_AnaleginputVoltage - - +/-10V ap
= V104028 Posh 131 2 (] DM_S1_CHS_AnaloginputCurrent - - +/-60V ar
{x) Global Variables 129 B O DN_S1_CH7_AnaloginputVoltage - - [ | =
sk Algebraic expressions 128 Eﬁ 0O DN 51 CHT Analogl e t - - Bl' :
> g : ) | 51 _AnaloginputCurren -
Measurement range & Stimulations 1 [n O ONSICHEAnsloginputVolsge : : =
EE Multimedia signals 125 7 O DN_51_CHB_AnaleglnputCurrent - - an
> F I_t ‘B Functions 123 B O DN_51_CH5_AnaleglnputVoltage - - an
I e r 33 <Insert search mask here> 122 2 ] DMN_S1_CH5_AnaloginputCurrent - - an
> [@ Recorderlist 120 B 0O DN_S1_CH4_AnaloginputVoltage - - apn
> [ Eventlist 19 EC, O DN_51_CH4_AnaloglnputCurrent - - BI‘_’
> ... Q! Audio outputs 17 B 0O DN_S1_CH3_AnaloginputVoltage - - a
> [ Trim 116 123 O DMN_S1_CH3_AnaloglnputCurrent - - aH
114 B O DN_51_CH2_AnalaglnputVoltage - - a
113 » O DN_51_CH2_AnalaglnputCurrent - - a
m B O DN_51_CH1_AnalaglnputVoltage - - a
110 » O DN_51_CH1_AnalaglnputCurrent - - a
Data Flow
I ~
W
< >
- +

General: 167 (812B) WIO1406_Pos2:9(32B) :1(4B) selected:1(4B) H
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VIO Systems + CSM = Your Benefit

Thermocouple

Ethernet

» One connection to PC

» Specialized and highly precise
measurement equipment for e.g.
HV application

» VIO system measurement cards

for common analog sensors
Attractive

value/cost ratio
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Summary

VIO System is a
» centralized
» flexible
» versatile

» synchronized

» easy to extend
» good value

analog measurement system by Vector
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About CSM

CSM has been setting technological standards for decentralized
measurement technology in vehicle development for over 35
years. Our CAN bus and EtherCAT® measurement devices
support worldwide renowned vehicle manufacturers, suppliers
and service providers in their developments.

Continuous innovation and long-term satisfied customers are
our guarantee for success. Together with our partner Vector
Informatik, we have developed an easily scalable and powerful
E-Mobility Measurement System for hybrid and electric vehicles
and are constantly expanding the areas of application. With our
high-voltage safe measurement systems designed for fast and
synchronous measurements and power analyses, we actively
accompany the change to E-Mobility.
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CSM GmbH (Germany, International) CSM Products, Inc. USA (Usa, canada, Mexico)
1920 Opdyke Court, Suite 200

Auburn Hills, Ml 48326

Phone: +1 248 836-49 95

email: sales@csmproductsinc.com

RaiffeisenstraBBe 36
70794 Filderstadt
Phone: +49 711 - 77 96 40
email: sales@csm.de
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For more information and the current dates
of CSM Xplained, please visit

www.csm.de/webseminars @%

CSM, Xplained

measurement technology
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