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INnferoperability and Platform Independent Solufions
’: ‘ e>< | b | ‘ |Tv \/\/ | T h Q UT The SentinelEX product family delivers complete application space coverage with solutions designed to meet your

challenging, and changing, data acquisition requirements. Solution set interoperability ensures that test system

CQ m p rQ m | 8 e investments are maximized by using hardware that can be tailored to meet unique requirements and by leveraging

a common software application programming interface (API).

VTl delivers precision insfrumentation for the world’s most
demanding test applications. Our solutions provide reliable
data, first time, every time. VTI's mission critical data acquisition
EMX EX1000A EX1016A

solutions are used to monitor and record data that characterizes Series  EXT000A-TC  EX1032A EXT048A EX10SC EX1266A EX1629
the physical integrity and performance of aircraft, engines, large Voltage PY °® °® PY °® Py
structures, and complex electronic systems. Knowing that we Voliage (> 15 V) PY PY °
serve a wide range of applications, from critical infrastructure to Thermocouple PY P P P Py P
flight safety and troop security, defines our ongoing commitment RTD/Thermistor ° ° °
to product performance and quality. Bridge (Shain/Pressure) ° ° °

Load/Force [ ] [ ] [ J
For over 20 years, we have developed and provided precision Frequency/RPM ° ° °
infegrated data acquisition solutions. Our recently expanded E— ° ° °
SentinelEX Integrated Data Acquisition family builds upon this Digital /0 ° ° ° ° ° °
with solutions capable of delivering complete corporate-wide

Analog Output [ J [ ]
coverage spanning a broad range of applications and Shock/Vibration/Accelerati ®

ock/Vibration/Acceleration

measurement types. .

Acoustics [ J
»  Personalized hardware configurability and customization Deferministic Gontrol L

Isolation [ ] [ ]
* Unmatched signal integrity and measurement performance RTD Stimulator °
«  Speeds ranging from dynamic, high-speed fo steady state Measurement Speed Fast Medium Medium Medium Medium Slow Medium

* Applications ranging from several channels to thousands

of channels

e Complete application space coverage regardless of the type

of measurement or fransducer

WWW.VTIINSTRUMENTS.COM ELIABLE DATA FIRST TIME EVERY TIME
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Accurate Data. Precision Performance. Open-Architecture Solutions -
Repeataple Results The Freedom 1o Choose

For decades, VTl has led and driven industry development activities. This commitment and philosophy ensures that

our customers are not locked into the high maintenance costs of proprietary products.

COMBINE ALL

TRANSDUCER
TYPES INTO ONE, VXl CONSORTIUM PRESIDENT
EASYTO-USE LXI CONSORTIUM CO-FOUNDER, BOARD MEMBER
SYSTEM ’
WESTERN REGION STRAIN GAUGE BOARD BOARD MEMBER
VITA TECHNICAL COMMITTEE ACTIVE MEMBER
IVI FOUNDATION ACTIVE MEMBER
ACCURATE, SCALABLE FROM PCI-SIG ACTIVE MEMBER
SYNCHRONIZED, gl "~ TEN TO TENS OF PXISA ACTIVE MEMBER
DISTRIBUTED | q THOUSANDS OF
i1 1
SYSTEMS CHANNELS STRUCTURAL DYNAMICS RESEARCH CONSORTIUM SPONSOR MEMBER
BSSM SPONSOR MEMBER
EIS SPONSOR MEMBER

INTEGRATED
SIGNAL
CONDITIONING
AND END-TO-END

ST e . L largest inst tation standard for rack t ble inst ts, wh PXI
GUARANTEES DATA K : EY argesr Instrumentarion stanaars Or rack mount programmaple Instruments, wnereas e

The SentinelEX family leverages the LXI and PXle standards. LXI (co-founded by VTI) is the

ACCURACY : | is the new modular card standard based on the PCI Express bus. Combining the power of

both of these standards allows the SentinelEX family to scale from a handful fo thousands of
channels of mixed DAQ and satisfy applications from low-speed temperature to high-speed

NVH within one family.

* Distributed data acquisition systems over LAN
Qualification and performance testing is

rigorous and unforgiving. Retests are expensive Our customers depend on us to deliver highly * Synchronized measurement data fo IEEE 1588 precision fime source

in both time and money. More often, they're accurate dafa when they are faced with their «  Highly deterministic hardware-based triggering using the LXI Wired Trigger Bus
not even feasible. Test data must be captured most critical testing needs. VTl systems deliver

correctly the first time. Thus, the relicbility of the the highest performance available in a scalable, *  Protection against PC bus obsolescence

data acquisition system, the accuracy of the open-architecture platform. With powerful e Assurance of multi-vendor instrument interoperability

measurements, and integrity of the data must software tools that aid the developer in the

be faultless for each and every test. The risk is too setup and control of test configurations, errors are

high o compromise on the test instruments. minimized. These high-performance systems have

been proven to consistently deliver accurate,

repeatable data in applications worldwide.

WWW.VTIINSTRUMENTS.COM RELIABLE DATA FIRST TIME EVERY TIME
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SentinelEX integrates configuration flexibility with precision measurement designs to guarantee accurate results.

The most significant investment of any data The use of industry standard interfaces ensure forward-looking and backward compatibility while preserving

acquisition project resides in the system initial capital investment by minimizing obsolescence.

'J' soffware. ¢ Infegrated solutions eliminate external *  Open-architecture platforms enable
cabling, simplify field installation and seamless infegration with other devices
¢ la VTI’'s commitment to delivering open-
e setup, and reduce concerns associated including PXle, LXI, and VXlbus
architecture solutions extends to software
G with electrical noise and maintenance
utilities and tools that reduce development e Speedsranging from dynamic,
- L il | a time while allowing the flexibility to choose «  Powerful, furn-key software speeds setup high-speed to steady state
the application development environment. and eliminates programming time,
= * Applications ranging from several
debugging, and program validation
o Complete turmn-key software solutions channels fo thousands
¢ Longevity - advanced industry standard
¢ Transportable front panels that monitor designs outlive current test requirements

and control instruments from anywhere,
on any web-enabled device

CAPITAL PRESERVATION
¢ An APl that conforms to the industry

- ‘ COTS solution
standard VI specification obsolescence mitigation
¢ OSindependence with drivers that work
seamlessly in Linux and Windows TRAINING & USABILITY FACILITY UPTIME

Intuitive tools and interfaces

Reduced points of failure Embedded full NIST

e Support for many different programming fraceable calibration
languages (C/C++, C#, LabVIEW™,
MATLAB™ /Simulink™, Visual Studio™,

Visual Basic™,Python™, etc.)

DATA ACCESS MEASUREMENT

e Aufomatic instrument discovery WWW data and alarm CONFIDENCE

notification

Int ted signal ditioni
WWW health monitoring ntegrated signal conditioning

Run-fime self-calibration

SERVICEABILITY RUN-TIME SELF
CALIBRATION
Simplified troubleshooting
Reduced maintenance Perform in-seconds, in-place
expense without disconnecting wiring
FLEXIBILITY

Granular platform
Simplified re-configurability

WWW.VTIINSTRUMENTS.COM RELIABLE DATA FIRST TIME EVERY TIME
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Unlike proprietary platforms that provide a unique/niche solution for each application, the
SentinelEX family delivers one common scalable open-platform for complete application space

coverage regardless of the type of measurement or transducer.

SentinelEX allows our customers to optimize their capital investment through product longevity

while ensuring unmatched measurement integrity and data reliability.

e T SHOCK, VIBRATION, MODAL/GVT

NVH, DYNAMIC SIGNAL ANALYSIS

RTD, VOLTAGE, RESISTANCE,
CURRENT T/C, DIGITAL I/0,
ANALOG OUTPUT

PRECISION THERMOCOUPLE, sentinel . X

VOLTAGE, RTD, FREQUENCY,
VRMS, ISOLATED

IEEE 1588 DISTRIBUTED
SYNCHRONIZATION

IVI INSTRUMENT DRIVERS

--“.-. q CAT5E
sREmEmamamas ——

PRECISION STRESS/STRAIN

PYTHON

WWW.VTIINSTRUMENTS.COM

sentinellkX

At VT, data acquisition is more than just a collection of A/D cards. The SenfinelEX
family is based on a 30 year integrated product design philosophy that focuses on the

measurement from transducer to the desired calibrated result,

Collection
Storage
Analysis
Task

Scheduling

Presentatiol

< Control

. End-to-end self-calibration assures
repeatable, accurate results

. High-density, scalable instruments e
asily handle high channel count
applications

. Intfegrated signal conditioning and
excitation optimizes input device
performance and accuracy

. Web-based monitor and control

. Easily aggregate multiple instruments
to increase throughput

. Advanced independent filtering per
channel ensures signal integrity

RELIABLE DATA FIRST TIME EVERY TIME
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Software Solufions: Complete Turn-Key
Packages

Unsurpassed Uptime and System
Availapility

SentinelEX delivers complete application
EMBEDDED RUN-TIME SELF-TEST SYSTEM-LEVEL MEASUREMENT CONFIDENCE space coverage with solutions designed -
1 [Therms1
to meet challenging, and changing, data T SICHT 2 ,‘.,.,::;,,' o Y] i
) . acquisition requirements. Industry standard ::’: :::: : : f:’,'n_-‘:‘ : {ﬂ i
* Comprehensive self-test capability * Integrated signal conditioning T e ﬁ_‘:‘ — T
drivers and open application programming = = - '-‘ T
ensures performance of maximizes measurement integrity i 3 Hi f Volla ge i
) ‘ ‘ interfaces enable the flexibility and freedom LCHL 7 VolRage il
instrumentation at test time and minimizes implementation issues 1 JCHY 8 fvoltage It
of choice to develop custom application : : HCHLS ulage {g
H1_10 VoRage
+ \Validates gain, offset, and complete +  Ergonomic sensor connectivity programs utilizing commercially available : : HI 1 omge Irﬂ
. ) H1 1 [WolRage
measurement path including current simplifies installation, setup, development environments like MATLAB, : : “H1_13 Fomane If$
CHHA 14 volane
excitation sources and maintenance activities LabVIEW, .NET, or Python. =1 15 voRane %l
V1 -H1 1§ VipRage |l
1 H 17 [vomage %)

* Performed in seconds, in-place and e Instfrumentation configurations While our instrumnents are compatible with T 1 18 VoRage il |
without disconnecting field wiring tailored to meet application needs in standard programming environments, our ) !
and transducers the laboratory or widely distributed turn-key software programs, designed by

experienced test engineers, are designed

to accelerate test setup and simplify data EX-Lab X-Modal VTICoda io |
o o ) nalyzer *
EMBEDDED RUN-TIME SELF-CALIBRATION EMBEDDED FULL NIST-TRACEABLE CALIBRATION acquisifion. moniforing, and analysis. These
programming-free environments feature General Purpose/ b
intuitive GUIs and provide auto instrument High-Speed
. . Modal/GVT [ J o
o o ) ) discovery and facilitate easy channel
* Eliminates error conftributions due to * Complete NIST-traceable calibration .
. o - configuration. Data display formats are Shock Testing ®
ambient femperature variations utilizing common standards
user-selectable for optimum visualization of Vibration P
« Complete measurement path is *  Embedded web interface control test parameters. All of this means that you ) )
Rotating Machinery/ [
i ilizi isi imi i can be acquiring, displaying, and recordin
calibrated utilizing precision voltage eliminates programming and quiring, displaying ing Order Analysis
reference source validation data within minutes of connecting your Acoustics °
sensors o the acquisition hardware.
e Performed in seconds, in-place and * Increases test system availability and Temperature Monitoring ® [ ]
without disconnecting field wiring reduces need for instrumentation Static Structural
and fransducers spares
Fatigue

VTI SOFTWARE SOLUTION; APPLICATION COVERAGE
RELIABLE DATA FIRST TIME EVERY TIME

WWW.VTIINSTRUMENTS.COM
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sentineleX Applications EXLaD

General Purpose DAQ Advanced Data Acquisition Soffware suite

SentinelEX is a diverse family of products, offering a broad spectrum of sensor and application VTl Instruments EXLab data acquisition soffware suite delivers reliable data, first time, every
coverage. Distributed measurements are linked by the simplicity of Ethernet, precisely synchronized fime, ensuring critical test data is never compromised. This intuitive icon-based tool simplifies
through IEEE 1588, and acquired and displayed with powerful turn-key software applications. instrument configuration, acquisition, data display, and post processing without sacrificing

functionality or performance. EXLab supports all SentinelEX hardware solutions.

EXLab is an intuitive, easy-to-use graphical interface that reduces the guesswork behind system
startup, acquisition, and analysis by delivering complete turn-key operation. It eliminates
fime consuming learning curves and software development delays, ensuring that tests are

performed on time with accurate, repeatable results.

Sewch for
il

EX1048A

. S| &
PRECISION TEMPERATURE/VOLTAGE Pt T s T 8 A

L

EX10SC

MODULAR SIGNAL CONDITIONING . Bevarws S Thes Wirkos

EMX SERIES
PRECISION HIGH SPEED DSA

EX1266A
GENERAL PURPOSE DAQ SYSTEM

If VTI’s data acquisition instruments are powered up and connected to your PC, EXLab will

automatically identify those resources for you. All installed signal conditioning is also identified
EX1629 -

o 1 so there is no question about which signals you can measure.
PRECISION STRAIN/VOLTAGE SeeiTET SIID.nams nmmmimem

WWW.VTIINSTRUMENTS.COM RELIABLE DATA FIRST TIME EVERY TIME
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=XLab =XLab

Advanced Data Acquisition Soffware suite Advanced Data Acquisition Soffware suite

Intelligent instrument configuration greatly simplifies test setup using standard

configurations such as typical gain ranges, filter selections, and sample rates.

These parameters are pre-loaded, greatly reducing configuration guesswork and — i - _ - o .
errors. The convenient instrument simulation utility also saves time by permitting

complete fest setups to be defined and viewed offline, complete with simulated BT | -

PP [ o

data for display and logging purposes.

A wide mix of channel types can be easily configured using EXLab. Common f Laad

measurements, such as tfemperature, strain, and voltage can be mixed with digital

measurements like relay settings, shaft RPM, pulse train rates, or other similar parameters. e

® 0 6 6 6 6

Keep things organized with

5 - o A wide range of flexible displays, channel groupings, Virtual channels can be created by performing math
“Project View.” The tree view on .
. . = and runtime alarms can be mixed and matched for operations on individual channels or a combination of
the left side of the screen image T N & o L
VT TmTRTT n wmom o moeminmomlemmo clearly identifiable data management and analysis, channels. This can be a useful tool in analyzing data

shows the steps and related L

providing a real-tfime picture of test results and and for setting up control mechanisms. EXLab also

documents that can be kept

with a specific test. This is called conditions. allows users to define custom algorithms like Rosettes

MIEILELl

the “Project View” of your test : -_:_:- = -'_: - micia o |

= = for strain gages.
{ e Alarms can be configured to display warnings
Modular configuration view with E i f : when out of folerance events occur. + Channels can be defined using single or multiple
Excel® style control - easily copy, E real reference channels.
paste, and edit channels and § e Easily set up multiple real-time displays simply by
configurations. selecting display type and associating channels ¢ Calculations are performed real fime and resultant
L with the display. channels are freated like other “real” measured

Select transducers from the
pull-down menus. For the few
transducers not defined,
measured voltages can easily
be converted to engineering
units using a built-in mx+b
linearization routine (provided
in a separate window).

Import and export configurations,
- saving time setting up similar
configurations.

WWW.VTIINSTRUMENTS

L

¢ Displays include strip charts, numeric tachometer,
horizontal/vertical bars, waterfalls, digital/tabular,
linear, frequency spectrums, XY Plot, and image

import / overlays.

RELIABLE DATA FIRST

channels for display and reporting purposes.

TIME EVERY TIME
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Advanced Data Acguisition Soffware Suite

EXLab contains a transducer library that manages
information on all the supported fransducers.

This includes information like tfransducer type,
manufacturer part number, measured unifs, and EU
conversion formula. Users can define fransducers that
are not already available in the library and reference

them in the configuration screen.

In addition, EXLab also supports TEDS which allows
it to import/export transducer specifications to the
fransducer library directly through the measurement

hardware.

Wide range of transducers are inherently

supported in EXLab

e -
-
g -] P v
WEI s B T [ L -
e B ¥ e
e
—— ol T vk
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* =
_~r
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e
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=iy s
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For transducers that are not
inherently supportedusers can
easily define custom transducer type.

WWWw.

A}

EXLab offers advanced limit detection functionality which

can be used to configure alarms and output friggers

based on events. Limits can also be used to initiate data

recording and snapshot displays.

Limit detection can be configured on
every channel.

Generate out-of-tolerance events based
on user-defined limits.

Trigger conditions can be configured across
multiple inputs using AND and OR logics.
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Advanced Data Acguisition Soffware Suite

EXLab supports the calibration of both sensors and

instruments from within the software.

Syrctrorius Mode
I e T Eifmr
’ -
| -
i -
3 =

ek e B

I P e

Configure limits by rising/falling edge
upper limit/lower limit.

TIINSTRUMENTS.COM

RELIABLE

DATA

FIRST

With EXLab, users have full control of looking at and
analyzing data. Data cursors can be used to provide
quick access information on a data plot to find out min,
max, RMS, and other important values. In addition,
EXLab provides an easy way to scan through large time
history files using its “Eyeview"” fo see a compressed view

of large time histories along with zoomed in data.

Data markers provide quick
access to important information

on plots.

Eyeview provides a expanded
view of large time histories
making it easy to find events.

TIME

EVERY

TIME
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=XLab =XLab

Advanced Data Acquisition Soffware suite Advanced Data Acquisition Soffware suite

EXLab allows data to be exported in multiple common file formats like text, binary, Excel, or _-'_.-u ads T ;_f'_‘ _,u"_u i 8 Lz ot
EXLab data files. This gives flexibility to the user to store/post-process the data and also ensures Collected data can be analyzed in EXLab using '__'5 .'_~___ e T
that the user is not bound to proprietary software in order to access stored data. powerful post-processing options. FFTs, math operations,
o ) " data playback, spectrum analysis, and s
e Conditional recording - data can be recorded based on conditions setup by the user
) ) ) 3D waterfalls are some of the supported capabilities. —
e Data can also be exported as text files or binary files y—
o Powerful data playback and analysis - allow
the user to playback data recorded in the past
Loop Recording - data can be
recorded either in one single . 3D waterfall graph, spectrum analysis, and : ! ¥
file or multiple files with the filter analysis are also supported for post i —
ability that the user can specify data analysis : =
duration of each file and the -
total number of files.
Snapshot display allows users to view the data at different time infervals during the acquisition process.
Data Storage - data can be e z = The user can either snapshot the data manually or set conditions to snapshot the data automatically.
bl
exported to one single CSV file TestS Index | I
000 3 & s @35V & / @ Valued @673 Value 5 @ C b
el cemieln clelie e Gil EX1048A(2)_VTTTestd. fnsiiin 0 EX1629_0C Index 0] E-:-.aLlc Channed Mare| EU | Walwe 0 § 28 _\'elue:l 351 Velue 2 @ 535 | Value 3 @60 | Valued @ &7s Value 5 @ IE?L_ slculated Value
& o,
channels or exporfed to into EKI'}‘EH‘,!] WTIT estd 0001 tdmbin 1 E”&H_Dc E EX1016A 00200 I
ACZY W . 7 1 | Bdadeadixn | |
multiple CSV files each of which DGMBAZ)_VTTTeasbd_0002-tdmbin > EX1629 0C A
. Ex10484(2)_VTITestd_0003.tdmbin = | Banés bz | [ 3 5
contains data from one channel. EXLO48A(2)_VTIT estd_0004.tdmbin 3 EX1629.0C RET=ITT
EX1O4B8A(2)_VTITestd 0005 dmban 4 £X1629.0C -
EXLO4BALZ)_VTITestd 0006 tdmbin 1
EX1620(1]_VTIT ectd_DO0D.tdrmbin -] EX1628 0C
2 ailw."la frr re WWNT &l by '3 'U""ﬂ_l:":
Export to EXLab Format —
Export to Single File C5V Format = MODEL DESCRIPTION
Export to Multiple File C5V Format (File per channel) E oC
L T oC General purpose, turn-key data acquisition software, support for up fo 144 channels, automatic
EX162001)_WTITestd_0006.tdmban | . D pose, - Y‘ q. . . SUpp : p ,
. Testd 10 EX1629_0C device discovery with intelligent configuration, support for multiple instrument types and
i | configurations, extensive time domain displays and data viewing capabilities, and data loggin
L Test 3 11 EX1629 0C [¢] play: g cap gging
' Test 2
T::: i 12 EX1629 0C Extends EXLab-Lite capability with 384-channel support, real-time FFT displays, 144 channels,
&5 EXLab2.tdmcfg 13 EX1629 0C advanced data logging and triggering capabilities, and runtime alarms

Extends EXLab-Standard capability with 1000-channel support, post analysis functionality,
advanced file management, and multiple client data publishing/display.

Extends EXLab-Professional capability with unlimited channel support, remote monitoring and
control, support for up to five (5) remote clients, and optional client support.

WWW.VTIINSTRUMENTS.COM RELIABLE DATA FIRST TIME EVERY TIME
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Application eExamples Application eExamples

,\

-T*-' ; "-\“ﬂ[ '1:\‘»?1 ue’f?'-r?-rl By

'f ,-_a ey ..3-~ e *--r-.*- ---.*-.

B = =
- { ,../'_ = Multiple EX1629 instruments
i P - "—;' Accurately measure and synchronize over 10,000 channels of sfrqfe.gmqlly Iocq.fed around
- St the aircraft are wired to
L i I|. " ,"_" ’ strain gage inputs distributed across a commercial airframe. individual strain gauge devices
By > 5 o=
DLl " o ey .
il |
.|I .
|t 1
i f:i'ﬁ WaEE The 48-channel EX1629 high-performance strain gauge

instrument has become the industry’s de-facto standard for
aircraft structural test, delivering exceptional measurement
accuracy in a distributed topology that simplifies setup and
configuration. Combined with EXLab or VTICoda and integrated
with either Moog or MTS load control systems, the EX1629

becomes a low-risk proven solution for acquiring strain data.

* Independent 24-bit A/D per channel

¢ Complete end-to-end self-calibration

e Integrated TEDS support

* Precision onboard excitation

* LXl-based Ethernet connectivity frigger bus
device synchronization

* EXLab software support with options to tie info leading
industry load control systems EXLAB SUPPORTS CUSTOM ALGORITHMS
LIKE ROSETTES

Bt Kt Lt Earuart Auporetvs Lat

SOLUTION SUMMARY

oo e faay Py e e

) . Ewraiisee ey EVENT MANAGEMENT FOR CLOSED
EX1629 48-channel strain gauge instrument s i Tart R ——
oy e s LOOP CONTROL
EX2108 Synchronization trigger bus extender — —
EXLab Data acquisition software with integration

to load control system

WWW.VTIINSTRUMENTS.COM RELIABLE DATA FIRST TIME EVERY
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Place measurement instrumentation at specific locations within a

Maintain measurement stability and accuracy in a hostile environment and moving rail car and gather data from sensors.

provide data to a central bunker located 1500 meters from the test cell.

The EX1000A and EX10SC have proven to provide the right

Thermocouple, strain gauge, and high-speed signals are successfully combination of voltage and bridge measurement capabilfy.

ETHERNET INSTRUMENTATION acquired using the EX1048A, EX1629, and EMX4350/EMX4250, respectively. Individual channel definition simplifies fransducer placement and
CONNECTION field connectivity. DC versions of the instruments are also available

The high-quality instrumentation design of the SentinelEX family, when

housed in NEMA enclosures, successfully permits operation under these that allow for easier power-on capability in these transportable

harsh conditions without sacrificing accuracy or reliability. Utilizing the applications.

. EXLab client/server capability and SentinelEX’s LXI (Ethernet) design,
SR IS mem
multiple clients can also analyze the data at their desks. The pedigree of

VTI's DAQ family and the extensive testing performed in manufacturing e Individual channel configurability

production assures customers they achieve reliable data the first time, e Simple field terminations

since repeating the test becomes VERY costly and impractical. * Independent filtering per channel
- e Scalability

e EXLab “setup and run” data logging software

¢ End-to-end self-calibration

* Open-thermocouple detection SOLUTION SUMMARY
¢ Simplified connectivity

CONTROL PC RUNNING EXLAB

e Scalability EX1048A 48-channel thermocouple instfrument
* EXLab client/server software
o EX1000A-TC 48-channel thermocouple/voltage instrument
¢ Filtering per channel
=E EX10SC 16-channel signal conditioning unit with mixed
fransducer support
SOLUTION SUMMARY
EXLab Set up and run data logging software
EX1048A 48-channel thermocouple instrument
EX1000A-TC 48-channel thermocouple/voltage instrument
EX1629 48-channel strain gauge instrument
EMX09 9-slot, high-speed switched serial mainframe with

gigabit Ethernet inferface

EMX-4350 4-channel, 625 kSa/s dynamic signal analyzer
EMX-4250 16-channel 204 kSa/s dynamic signal analyzer
EXLab Data acquisition software with client/server support

WWW.VTIINSTRUMENTS.COM RELIABLE DATA FIRST TIME EVERY TIME
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Application eExamples

Accurately measure and synchronize high-level voltages and precision

temperatures with a single platform.

The EX1000A-TC and EX1048A high-performance voltage and
temperature instruments, provide the flexibility to measure low-level as
well as high-level signals in a distributed topology, along with simplified
setup and configuration. Temperature measurements with 0.2 °C
accuracy, regardless of thermocouple, and voltage measurements
with 16-bit resolution and independent signal conditioning per channel,
makes these products ideal. Combined with the powerful EXLab
software, easy set-up allows calibrated measurement data to be easily

exported to test cell software packages or analyzed by remote clients.

DC powered, extended temperature range versions of the instfruments
are available which allow the instrument to be placed on the pylon,

closer to device under test.

* Quick and reliable connections to the sensors
* Adjacent channel noise immunity

*  Multiple gain range capability

e Complete end-to-end self-calibration

* | Xl-based Ethernet connectivity

e |EEE 1588 bus device synchronization

* DC powered, extended temperature versions allow
instruments to be placed on the pylon.

SOLUTION SUMMARY

EXT1000A-TCDC DC powered, 48-channel thermocouple/
voltage instrument

EX1048A 48-channel thermocouple instrument

EX10SC 16-channel signal conditioning unit with mixed
transducer support

EXLab Data acquisition software

WWW.VTIINSTRUMENTS.COM
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Application eExamples

Measure and confrol femperatures in coolers and freezers used for
the storage of high value perishable products. The critical nature of
this application requires extremely accurate and stable temperature

measurements.

The EX1032A precision thermocouple and voltage instrument
provides exceptional measurement accuracy and stability. LXI
capabilities include simplified measurement distrioution and data
synchronization. Coupled with EXLab, lab technicians simply attach
the thermocouples and then begin taking readings, displaying
data on their client machines, and export the data into Excel
spreadsheets for reporting and specialized analysis. Critical alarms
also monitor any out of tolerance condition. No need to learn any

programming.

e Upto 1,000 Sa/s

* Independent filtering per channel

e Visual open-thermocouple detection

e Stable cold junction compensation (CJC)
e Ethernet connectivity

e Xl for easy client/server applications EXLab for
“no-programming required” operation

SOLUTION SUMMARY

EX1032A High-precision 32-channel thermocouple, 16-channel
voltage instrument

EXLab “Set up and run” data acquisition software

RELIABLE DATA FIRST TIME

Ethernet wire connects
PC to EXT032A instrument

- -
! -_—

EVERY

Ethernet wire connects
PC to EX1032A instrument




Office PC
. Test controls
. Status & results

I

Ethernet
Connectivity

S
-

Stimulus and
Measurement 1/O

Chamber and
Device Temerature

B 4

v+ I -
il

Temprature Chamber

senftinellLX

Generate stimulus signals to the device under test while accurately

measuring chamber tfemperatures and monitoring device response.

The EX1266A provides the ability to generate a variety of outputs to
the devices under test. The responses are then measured along with
chamber and device temperatures. If an automated test program
needs fo be written to stimulate/measure the devices under test, then
industry standard IVI drivers for either Linux or Windows can be used.
Alternatively, EXLab can very quickly generate and measure the

required signals and log the data into a central test database.

¢ Flexible signal routing and stimulus

¢ Embedded scan list test sequencing

* Wide variety of signal routing alternatives

« Compatible digital I/O and analog oufput modules
* |Xl-based web access and control capabilities

e |Vl drivers or EXLab

SOLUTION SUMMARY

EX1266A 6-slot LXI chassis with infegrated 6.5 digit DMM
EX1200-3608 Isolated, 500 kSa/s, 16-bit waveform generator
EX1200-3072 72-channel multiplexer for high-speed

scanning measurements

EXLab “Set up and run” datfa acquisition software

TIINSTRUMENTS.COM
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Measure run-time electrical and mechanical characteristics of wind

furbines in remote locations.

The EX1016A paired with the EX10SC provides the ability to measure
numerous transducer inputs on a single platform. Temperature,
pressure, RPM, and current are acquired with the necessary isolation.
The EX1629 allows the user to measure strain gauges which are then
seamlessly integrated into the data stream. All these sentfinelEX
instruments are automatically discovered within EXLab and a user
display seamlessly customized to provide health monitoring and also

generate alarms as needed.

* Flexible per-channel input configuration

e Per channel alarm monitoring

* Remote instrument self-calibration

e EX10SC provides high input signal isolation

* Ethernet-based LXI data transmission from remote locations

e EXLab turn-key software

SOLUTION SUMMARY

EX1016A High-precision 16-channel thermocouple, 32-channel
voltage instrument

EX10SC 16-channel signal conditioning unit with femperature,
pressure, RPM, and current signal conditioning modules

EX1629 48-channel strain gage instfrument

EXLab “Set up and run” data acquisition software

RELIABLE DATA FIRST TIME

EVERY
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The SentinelEX series is VTl Instruments’ 4th generation of “smart” The SentinelEX DSA instruments incorporate a RESTful HTTP interface that allows it to
dynamic signal analyzers, and builds upon a proud legacy deliver advanced data access and storage services throughout the organization
established in the 1980’s by continuing to deliver the most trusted using cloud data management services to stream data fo remote servers.

solutions to the noise, vibration, and harshness (NVH) marketplace.

Part of the largest worldwide installed base of DSA instrumentation, The DSA instruments also support AXI-4 based open-platform FPGA customization

these innovative products are the gold standard for physical which extends traditional hardware performance by combining nearly unlimited

measurements, delivering unmatched confidence and performance. user-defined computation, processing, and control possibilities. Industry standard

MATLAB®, Simulink®, and other model-based design tools simplify implementation,

maximize re-usability, and provide access to hundreds of standard filters and
* The ability to distribute the measurements close to the structure
algorithms such as real-time distributed analysis.

e Simultaneous sampling to eliminate channel/channel phase skew

* The ability to acquire lots of synchronized and time-stamped data

e Turn-key software for data analysis in all domains I T T s
e “Transportable” post-processing "1
L | | . | ] 1
it
| |
e —— s
Measurement performance is elevated to new levels with I g g ) )
625 kSa/s/channel data rates. True differential inputs with superior | 5__ e o
common mode performance reduce unwanted noise and :-"";, ----. a ;:- 7
interference. Industry leading spurious free dynamic range offers : v =
exceptional measurement fidelity and IEPE excitation flexibility, o mea : E L=

fully programmable from 2 mA to 20 mA, maximizes

fransducer performance and response.

All development activities are based on open-architecture design methodologies,

Hardware enhancements also include comprehensive runtime resulting in a level of hardware and software independence not available in previous
heailth monitoring and self-calibration without the need to generations of DSA instrumentation. Industry standard drivers and programming
disconnect external transducer cabling, providing uninterrupted interfaces support all major programming environments.

system level confidence and peace of mind. Precision distributed
measurement synchronization is accomplished utilizing IEEE 1588
(precision time protocol) ensuring that test data is fime correlated,
whether the instrumentation is centrally located or distributed

around the test article.

WWW.VTIINSTRUMENTS.COM RELIABLE DATA FIRST TIME EVERY TIME
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X-Modal lll'is an open source data acquisition and modal
analysis soffware tool featuring intuitive, task-oriented user
interfaces, extensive modal parameter estimation algorithms,
parallel display capabilities, flexible data management, and

channel expandability.

Developed by the Structural Dynamics Research Laboratory (SDRL),
one of the leading experts in modal analysis, and sponsored by
leading modal analysis groups such as the Boeing Company,
Lockheed Martin, Sandia National Labs, CSA Engineering, and VTI
Instruments, X-Modal lll is used in some of the most complex modal
test applications in the world. This advanced software tool is sold

and supported by VTl Instruments

One of the most unique modal test solutions in the market, X-Modal
lIlis based on the MATLAB® programming environment and offers
the user the ability o take advantage of leading edge technology

for modal testing.

Data can be exported in multiple commmon file formats like
Universal File Format, Excel, MATLAB, QuickTime movie, or JPG. This

ensures that the user is not bound to using proprietary software with

expensive maintenance fees in order to access stored data.

GUIs with fime saving functionality, like easy to use wizards and task
oriented user inferfaces always with “one-click” away functionality,
simplifies data acquisition and parameter estimation. A single
software tool designed to provide full modal and impact test
capability. No need to switch between data acquisition and

analysis, both capabilities in a single solution.

TIINSTRUMENTS.COM
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* Autonomous modal parameter estimation procedures
*  Multiple parallel live parameter estimation windows

e Task oriented, easy-to-use user interface

* Next operation always “one-click” away

e Simplified “cut & paste” data management

e Simplified units unification tool

*  MATLAB-based open-source programming environment

DATA MANAGER

USER APPLICATION
UTILITIES

MODAL PARAMETER
ESTIMATION

DATA ACQUISITION DATA DOCUMENTATION

RELIABLE DATA FIRST TIME EVERY TIME
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X-Modal |l
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All commercial algorithms readily
= | [T m data sets. This includes data that’s collected options (PTD, ERA, RFP, PFD, RFP-Z, PFD-Z, available
— by the data acquisition module within X-Modal UMPA). Many SDOF methods are also included.
T A T T e P (om i Do e - [2-11 X-hadal 111 il Parameter Dxtamation .-_:l"l::
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~ Dt crenen [T | X-Modal lll offers a wide range of capabilities * Animated visualization of mode shapes apwon | e | conss |
providing virtually every toolset required for can be viewed and exported as video m |
) orimages. [ &
performing complex structural tests. & D Joms |
(=301 L,
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Data can be imported/exported in
Universal File Format, the only file
format recognized by all vendors

User applications are easily added
through the data manager
[ b—

X-Modal lll data manager provides a central

application for managing or combining all

¢ Multiple Reference Impact Testing (MRIT)
e General Cross Power Spectral Matrix
¢ Block Time Domain

e Sensor Calibration Modules

¢ General Windowing Support
¢ RMS and Cyclic Averaging
e H1, H2, Hv FRF Algorithms

i e -
. I ol || ®
* Pre and Post Trigger = = A R *
A -
«  Units Support e L T i |
=} n&.& .H"' b
e
- .
ow #2743 b 0 PHIT Rads

X-Modal |l

X-Modal lll supports all commercial

MIMO MDOF algorithms plus newer research

sentinellkX

Autonomous modal parameter
estimation module

View mode shape animations at

Export visualization as a picture
or record animation video

different frequencies

WWW.VTIINSTRUMENTS.COM
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SO Analyzer has a Microsoft®
Windows-like user inferface which
makes it infuitive and easy-to-use.

In addition, step-by-step wizards
guide users through setting up of alll
measurement parameters, simplifying
use and minimizing setup errors.

SO Analyzer is a full featured DSA
package capable of addressing

a wide range of applications

GENERAL DATA

TIME RECORDING ACQUISITION

ROTATE ACQUISITION

IMPACT TESTING

PASS-BY-NOISE
MEASUREMENT

ACOUSTICS

* Real-time FFT and fime history
data acquisition

¢ Modal analysis (MIMO, ODS,
SDOF, MDOF)

* Impact festing

e Rotating machinery data
acquisition and analysis

e Acoustic analysis

* Vibration control analysis

* Shock/pyro shock

MODAL ANALYSIS

ROTATE ANALYSIS

CORE E-REPORTER

ACOUSTIC ANALYSIS

VIBRATION CONTROL
ANALYSIS

GENERAL DATA ANALYSIS

WWW.VTIINSTRUMENTS.COM
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This module acquires multi-channel FFT and time
history data while displaying data in real time for
general FFT analysis.

e Frontend confrol and setup

e Online display and analysis

e Time recording/throughput to disk

e Post-processing

e-Reporter is the powerful data management
and reporting tool that provides test engineers
comprehensive capabilities for browsing and
viewing data. The architecture of SO Analyzer
is fully ActiveX compliant allowing users to copy
and paste all displays and data intfo Microsoft
Word®, PowerPoint®, or Excel without losing the

ability to rescale and analyze the data.

e Front end confrol and setup

e Data management, import, and export
* Viewing and analysis

e Data reporting

e User programming

RELIABLE DATA

MULTI-CHANNEL FFT
DATA ACQUISITION

i .Dg- :

Config

R

Transducers

| S

2

Temparatures F— °

ACQUESIEION

| Prooessing &

[F s e
= . Save

I i
————

TIME HISTORY RECORDING
TO MEMORY OR FILE

CONTINUOUS OR TRIGGERED
MEASUREMENTS

PEAK AND RMS TIME HISTORY
DATA REDUCTION

REAL-TIME CONVERSION
FROM ACCELERATION TO
VELOCITY TO DISPLACEMENT

CENTRAL MANAGEMENT,
ANALYSIS AND REPORTING

2D, 3D CHARTS, WATERFALL

OF DATA GRAPHS, SPECTRAL MAPS
e —
T G l-satSiBLlnd= - e LI - vy 5

DATA IMPORT FROM AND EXPORT
TO MORE THAN 20 DIFFERENT
FORMATS FOR COMMON
ANALYSIS

FIRST TIME EVERY

TIME

FREE SO VIEWER SOFTWARE
FOR RESCALING AND
ANALYZING TEST DATA
IN MICROSOFT OFFICE

BROWSE, VIEW, RESCALE,
ANALYZE, CALCULATE, AND
ORGANIZE MEASUREMENTS
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The General Data Analysis module is an
advanced post-processing package that

can analyze data that’s acquired through
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SO Analyzer or imported data from

third party soffware.

¢ Analysis of data from SO Analyzer or

" imported from third party software

W

W Ww.\

* Viewing, storing, plotting and prinfing

of test results

¢ Analysis functions:
Random (inc. notching/force limiting)
Sine (inc. notching/force limiting)
Sine resonance search
Shock
Sine on Random
Random on Random

Sine on Random on Random

TIINSTRUMENTS.COM
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Application eExamples

Characterize the dynamic properties of a structure in ferms of its
modes of vibration. The structure is modeled using finite element
analysis and frequency response functions data is gathered.

Typical types of measurements would include loads, vibration

(accelerometers ICP or charge) and strain.

X-Modal lll, coupled with the EMX-4350, EMX-4250 , EMX-1434, and
EMXO09 provides one of the most unique modal ftest solutions in the
market today. Built on MATLAB™, X-Modal Il offers the user the
ability to fake advantage of cutting edge technology for modal
testing. It also provides a solution that gives flexibility and easy to use
“wizards” so that the best results are available quickly. SentinelEX
provides a measurement solution that offers almost unlimited
scalability while providing unmatched performance. LXI with IEEE
1588 allows for measurements to be fully distributed to reduce
cable length and  ease measurement setup. High-performance
signal conditioning provides the highest performance available for

uncompromised measurement integrity.

e Software based on MATLAB, providing the capability of
almost unlimited signal processing.

e Lowest cost full featured modal application available

e Supports MATLAB scripts for automated test processes

* Flexible data management with multi data groups capability
e Powerful data and animation plofting

* Supports all of the legacy and next generation curve fitters

* Revolutionary parameter estimation wizard makes getting
the best results easier than ever before

* Ethernet-based - distributed, scalable hardware supports
extremely large channel count configurations.

* Flexible signal conditioning options for IEPE, charge,

strain, and voltage

RELIABLE DATA

FIRST TIME

SOLUTION SUMMARY

EMX-4350 4-channel, 625 kSa/s, smart
dynamic signal analyzer

EMX-4250 16-channel, 204.8 kSa/s smart
dynamic signal analyzer

EMX-1434 204.8 kSa/s DSA source with
4-channel tach and 4-channel DIO

EMX09 9-slot, high-speed switched
serial mainframe with Gigabit
Ethernet inferface

X-Modal [l Modal analysis software

EVERY

TIME
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Application Examples

Characterize rotational noise and vibration problems to predict
bearing/race failures and improve operational reliability. Data is
acquired in the order domain, utilizing precision tachometer inputs
and synchronized vibration readings. These example systems are
required for applications like turbine/generator testing, drive train

analysis, fransmission analysis, and windmill testing.

The EMX-4250, EMX-1434, and EMX09 are VTl and the industry’s 4th
generation DSA, giving the confidence of very high reliability and
stability. SO Analyzer provides an easy-to-use furn-key solution making
even complicated measurements easy and reliable. Setup and
analysis wizards simplify all measurement tasks. Built-in processing in
the sentinelEX hardware provides real-time resampling for improved
performance for the most demanding order domain problems. The
tachometer inputs on the EMX-1434 provide frue signal conditioning
for a variety of tacho inputs. No need to use external signal

conditioning making setup easy.

¢ Data collection, analysis, and reporting in one package

¢ Processing of analog and digital tachometer signals

* RPM or time dependent triggering

¢ Real-fime waterfall and computed order tracking

¢ Tacho Spline fit calculate RPM Vs. time from raw tacho signal

e Fully automated test reporting using the e-Reporter

SOLUTION SUMMARY

EMX-4350 4-channel, 625 kSa/s, smart dynamic signal analyzer

EMX-4250 16-channel, 204.8 kSa/s, smart dynamic signal analyzer

EMX-1434 204.8 kSa/s DSA source with 4 channel fach and 4 channel DIO

EMX09 9-slot, high-speed switched serial mainframe with gigabit
Ethernet interface

SO Analyzer Data acquisition software

WWW.VTIINSTRUMENTS.COM
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Application eExamples

Acoustic studies are necessary not only for noise reduction and
optimization, but also for reducing vibrations and mechanical wear
in complex mechanical structures. Sound intensity and power are
measured for vehicle pass by noise measurements, sound quality

analysis, and octave analysis for environmental acoustics applications.

The EMX-4250, EMX-4380, and EMXQ09 are VTl and the industry’s 4th
generation DSA, giving the confidence of very high reliability and
stability. In these applications, data loss is not an option. SO Analyzer
turn-key software provides powerful built-in analysis and allows for
acquiring and analyzing data in the time, frequency, or octave
domains. The EMX family has integrated signal conditioning, comes
with rugged handles, and protection for connectors that allow these
systems to become portable as well as full fan control for completely
silent measurement capability. Leveraging LXI (Ethernet), systems

can also be distributed around the test artficle or chamber providing

synchronized time-tagged data and analysis.

e Data collection, analysis, and reporting in one package

e Scalable from a few to hundreds of channels, all synchronized

e Fully automated test reporting using the e-Reporter

e Close channel/channel phase matched measurement
capability

e High data throughput to capture all of the time histories

e | Xl and IEEE 1588 allow for distributed measurements to
reduce Microphone cable lengths

SOLUTION SUMMARY

EMX-4250 16-channel, 204.8 kSa/s smart dynamic signal analyzer

EMX09 9-slot, high-speed switched serial mainframe with Gigabit
Ethernet interface

SO Analyzer Data acquisition soffware

RELIABLE DATA FIRST TIME

EVERY

TIME
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Application Examples sentinelEX Quick Reference Guide

Precision Reconfigurable Modular Instrumentatfion

Product endurance and survivability testing due to shipping,

'arma-a X

vibrating, or dropping for consumer electronics, portable

electronics, medical devices, avionics, or ordinance. MODEL NAME DESCRIPTION SAMPLE CHANNEL RESOLUTION
. ) . RATE COUNT
Often testing can occur either in the lab on a shaker table or

out in the field for pyro or ordinance testing. EMX-4350 4-channel, 625 kSa/s, 24-bit “smart” dynamic 625 KSa/s 4 24-bit
signal analyzer with IEPE/voltage input
EMIX-4380 4fchonnel, 625 kSg/s, 24-bit smorT dynamic 625 KSQ/s 4 oAbt
signal analyzer with charge type input
The EMX-4350/EMX-4380, EMX-1434, and EMX09 are designed
EMX-4250 16 (EMX-4250) or 8 (EMX4250-8) channel, 204.8 kSa/s, 160r8 oa-bit
to provide unmatched flexibility and performance for critical EMIX-4250-8 24-bit “smart” dynamic signal analyzer 204.8 ksa/s éor -bi
shock or drop tests. Signal conditioning is designed to work with
EMX-4016 16 (EMX-4016) or 8 (EMX4008) channel, breakout box N/A N/A N/A
a wide range of signal input types (IEPE or charge) as well as EMX-4008 with BNCs for EMX-4250 and EMX-4250-8
the flexibility fo get the most range out of shock fransducers b
Xty to 9 geou Y Y EMX-1434 204.8 kSa/s DSA source with integrated 2-channel 204.8 KSQ/s 4 2Aboit
providing programmable IEPE current from2 mA to 20 mA. The 64-bit tachometer input and 4 channels DIO '

high sample rates of the EMX-4350/EMX-4380 of 625 kSa/s allows

users to over sample time histories to provide the widest DSA

bandwidth in the industry with full 24-bit dynamic range.

The high-speed backplane and Gigabit Ethernet interface
along with large built-in FIFO memory on each card assures that

customers never miss an event. The high-speed backplane and

Gigabit interface provide scalable throughput to support even

EMX-4350 4-channel, 625 kSa/s, smart dynamic
signal analyzer with IEPE inputs very large channel configurations. No more missed data. SO

Analyzer provides the full flexibility fo analyze data in the fime

EMX-4380  4-channel, 625 kSa/s, smarf dynamic domain, frequency domain, or to compute SRS data. Reporting

signal analyzer with charge/IEPE inputs MAX
can be automated as well as data integrity checks. MODEL NAME DESCRIPTION SLOTS
SPEED
EMX-4250 16-channel, 204.8 kSa/s smart

dynamic signal analyzer 9-slot (1 hybrid slot) flexible 4U chassis, with infegrated Gigabit Ethernet
EMX09 Xl interface, smart panel display for health monitoring and control, 9 1 GB/s*
EMIX09 9-slot, high-speed switched serial * Data collection, analysis, and reporting in one package IEEE 1588 distributed chassis/instrument synchronization,
- . . . high-speed switched serial backplane
mainframe with Gigabit « High speed data recording and throughput orse P
Ethernet interface
e Extremely high sample rates to 625 kSa/s 18-slot (10 hybrid slot) 4U chassis, with integrated Gigabit Ethernet
o . ) ) e EMX18 LXl'interface, IEEE 15688 distributed chassis/instrumnent synchronization, 18 1 GB/s*
SO Analyzer Data acquisition software Flexible signal conditioning for IEPE (2 mA - 20 mA) high-speed switched serial backplane

or charge inputs

e Fully automated test reporting using the e-Reporter * Up to 8 GB/s can be achieved using optional cable PCle interface

WWW.VTIINSTRUMENTS.COM RELIABLE DATA FIRST TIME EVERY TIM
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SentineleEX Quick Reference Guide SentinelEX Quick Reference Guide

General Purpose Data Acquisition General Purpose Data Acquisition
Ideally suited for high channel count temperature and voltage measurements, the EXT000A family of instruments Optimized performance and scalability can be found in the EX1200 series precision switch, measure, and 1/O instrument. This
deliver superior measurement accuracy and repeatability across a wide range of applications. cost-effective solution is ideal for a wide range of common data acquisition signal fypes and fransducer inputs, combining

measurement accuracy with flexible configuration alternatives.

¢ Complete end-to-end self-calibration ensure reliable data first time, every fime.
e Fully integrated independent signal conditioning paths
* Advanced cold-junction compensation (CJC)

e High accuracy £0.2 °C thermocouple measurements

MAX INPUT
« High speed 1 kSa/s/ch MODEL NAME DESCRIPTION SIZE CHANNELS
* Compact 1U form factor 2-slot instrument with integrated 6.5 digit DMM, Half Rack
¢ DC powered extended temperature versions available for use in harsh environments EX1262 infernal 300 V measurement bus, Ethernet interface, 2 U 192

built-in webserver and LXI trigger bus

6-slot instrument with infegrated 6.5 digit DMM,
EX1266A internal 300 V measurement bus, Ethernet interface, 6 U 576
built-in web server and LXI trigger bus

SAMPLE 16-slot instrument with integrated 6.5 digit DMM, internal
HMORERIALE DS HAO] RATE (Max.) SIS EX1268A 300 V measurement bus, Ethemnet interface, built-in 16 3U 1,636
web server and LXI trigger bus
EXT1000A 48-channel precision voltage instrument 1 kSa/s 0.025% + 500 pV
48-channel precision thermocouple and 0.025% + 500 pV for voltage
EX1000A-TC voltage instrument 1 kSafs +0.2 °C for thermocouple
16-channel precision thermocouple and 32-channel 0.025% + 500 pV for voltage
EX1016A ) 1 kSa/s VOLTAGE/CURRENT | SWITCH
voltage instrument +0.2 °C for thermocouple MODEL NAME DESCRIPTION CHANNELS BANDWIDTH
° P CAPACITY POWER
EX1032A 32-channel precision thermocouple and 16-chan- 1 kSas 0.025% + 500 uV for voltage o | dual (1x24) o
i +0.2 °C for thermocouple u ~eineinivEl Cluel Ik g
nel voltage instrument P EX1200-3048 9-wite mulfiplexer 48 300V, 2A 195 VA 35 MHz
EX1048A 48-channel precision thermocouple instfrument 1 kSa/s +0.2 °C for thermocouple . -wi
° ° P EX1200-3048S 48-channel, dual (1x24) 2:wire, | g 250V, 0.2 A oW 10 MHz
high speed FET multiplexer 4.2 VA
48-channel precision thermocouple and 0.025% + 500 pV for voltage )
EXT000A-TCDC voltage instrument with DC input power 1ksafs +0.2 °C for thermocouple EX1200-3072 caeenng, elugl (hes) e 72 300V, 2A SO 40 MHz
multiplexer ! 125 VA
EX1000A-DC 48-channel precision voltage instrument with 1 kSa/s 0.025% + 500 UV for voltage obch ! dual (1x48) 2-wi BW
DC input power TeRE EX1200-3096 6-channel, dual (1x48) 2-wire, 9 100V, 0.5 A ' 20 MHz
high density multiplexer 37.5VA
Chassis for mounting sixteen 8B signal conditioning Signal conditioning module
EX10SC modules N/A dependent

SAMPLE
RATE (Max.)

MODEL NAME DESCRIPTION

48-channel precision strain/bridge/ voltage
instrument with integrated TEDS, independent
EX1629 bipolar excitation, +15 V measurement range, 25 kSa/s 24-bit
extensive software selectable filtering, internal
self-test/self-calibration

WWW.VTIINSTRUMENTS.COM RELIABLE DATA FIRST TIME EVERY TIME
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SentineleEX Quick Reference Guide SentinelEX Quick Reference Guide

General Purpose Data Acguisition EXLab

MODEL NAME DESCRIPTION MODEL NAME DESCRIPTION

8 channels of independent 1 MHz frequency / 32-bit counter inputs, 16 channels of isolated digital I/O, General purpose, turn-key data acquisition software, support for up o 144 channels, automatic
and 2 channels of isolated analog output (DAC) in a single insfrument EXLAB-LITE device discovery with intelligent configuration, support for multiple instrument types and
configurations, extensive time domain displays and data viewing capabilities, and data logging

EX1200-1538

64-channel, fime-stamped 8-bit 8-port DIO and relay driver (300 mA sink and up to +60 V) with 2.5 MHz
clock rate. Large onboard memory (2 MB) and extensive synchronization and triggering

EX1200-7500
Extends EXLab-Lite capability with 384-channel support, real-time FFT displays, advanced

EXLAB-STANDARD data logging and triggering capabilities, and runtime alarms

4-channel independent, isolated, 500 kSa/s, 16-bit current (20 mA) and voltage (+20 V) source with
extensive triggering capability. Connect in series fo achieve up to 80 mA or 160 V output

EX1200-3604
Extends EXLab-Standard capability with 1000-channel support, post analysis functionality,

EXLAB-PROFESSIONAL advanced file management, and multiple client data publishing/display

8-channel independent, isolated, 500 kSa/s, 16-bit current (20 mA) and voltage (+20 V) source with
extensive triggering capability. Connect in series fo achieve up to 160 mA or 160 V output

EX1200-3608

Extends EXLab-Professional capability with unlimited channel support, remote monitoring
and control, support for up to five (5) remote clients, and optional client support

EXLAB-ENTERPRISE

MODEL NAME DESCRIPTION VTlcodao

16-differential channel with up to £100 V, time-stamped (1 ps) comparator/event detector to

EX1200-7416 detect edges, fault conditions. Can measure voltage and pulse timing
MODEL NAME DESCRIPTION

General purpose, furn-key data acquisition software with support for up to 96 channels, single
VTICODA-EXPRESS client/server configuration, single instfrument, automatic instrument identification, event logging,
basic arithmetical operations, time domain displays, and data viewing capabilities

MODEL NAME DESCRIPTION VTICODA-PRO Extends VTlcoda -Express with support for up to 240 channels plus support for mulfiple instrument
types, full alarm management, running average, circular buffer, calculated stress, and strain
EX1200-7008 8-channel universal 2-/4-wire RTD simulator. Direct temperature programming with support
for a wide range of RTDs Extends VTlcoda -Pro with support for over 240 channels with support for predicted and
VTICODA-EXPERT real-time stress, predicted alarms, multi-station configuration, FFT display, and advanced

mathematical functions

WWW.VTIINSTRUMENTS.COM RELIABLE DATA FIRST TIME EVERY TIME




SentinelEX Quick Reference Guide

X-Modal |l

MODEL NAME

X-MODAL Il

senftinellLX

DESCRIPTION

Comprehensive modal analysis software package supporting unlimited channels,
extensive modal parameter estimation algorithms, flexible data management capability,
based on MATLAB open programming environment

SO Analyzer *

MODEL NAME DESCRIPTION

VTI DSA PRO SO
ANALYZER

Real-time FFT acquisition, analysis and reporting with data import/export, support for
up to 16 channels, time history recording, off-line post processing, calculated channels

VTI SOA DSA +16

Extends VTI DSA Pro SO Analyzer capability with additional 16 channel support
(up to 240 channels)

VTl SOA ACOUSTIC

Extends VTl DSA Pro SO Analyzer capability with real-time acoustic analyzer
(fractional octave filters)

sentinellkX

EXTOOOA Series

e 1000 Sa/s per channel
e Xl connectivity

e Xl frigger bus or IEEE 1588 synchronization provides distributed
measurement capability

*  Open fransducer indicator LED (thermocouples), also available via
soffware query

¢ Advanced built-in CJC provides one CJC sensor per 4 channels with large
copper mass

¢ High accuracy thermocouple measurements, 0.2 °C typical
¢ Supports all standard thermocouple types (N, S, T, E, J, K, R, B, custom)
* DC version available for rugged applications

e Galvanic isolation using the EX10SC with 8B modules

o~ | C oo~~~ o~ o~
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EXT032A
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EX10SC

EX1048A

The EX1000A family of precision
thermocouple and voltage
measurement instruments are among
the most accurate and reliable
solutions for general purpose and
stafic data acquisition, providing
superior measurement accuracy and
repeatability for some of the most

demanding fest applications.

Using the EX10SC signal conditioning
modules, a wide range of fransducer types,
including pressure, strain, temperature,

position and voltage, can be combined in

VTl SOA ROTATE

Extends VTI DSA Pro SO Analyzer capability with online and offline rotating machinery
analysis with tacho input for order analysis, RPM spectral mapping, efc.

VTl SOA MODAL

Extends VTI DSAPro SO Analyzer capability with guided impact, Geom, ODS, and
advanced modal analysis SDOF, MDOF, and MMV

VTl SOA E-REPORTER

Automated reporting, calculator and user programming (Visual Basic)

VTl SOA THROUGHPUT

Extends VTI DSA Pro SO Analyzer capability with time history recording to provide
gap-free storage of fime domain data

VTl SOA SHOCK

Extends VTl DSAPro SO Analyzer capability with shock response post processing analysis

WWW.VTIINSTRUMENTS.COM

VOLTAGE =10V, 20V, 40V, +60 V
CURRENT 0to 20 mA
RMS VOLTAGE Oto 10V

RTD

2/3-WIRE RTD (100€ Pt)

STRAIN GAGE/BRIDGE
FREQUENCY INPUT

THERMOCOUPLE
RESISTANCE

0°C to +600 °C, -100 °C to +100 °C,

0°Cto +100 °C, 0 °C to +200 °C

Full Bridge 3.3 V Excitation or 10 V Excitation
0 Hz to 1 kHz, 0 Hz to 10 kHz, 0 Hz to 100 kHz
Type J. K. T

0 Qto 10 kQ

MODEL NAME | DESCRIPTION

this flexible solution.

EX1000A 48-channel precision voltage instrument
EX1000A-TC 48-channel precision thermocouple and voltage instfrument
EX1016A 16-channel precision thermocouple instrument with 32 channels
of precision voltage
EX1032A 32-channel precision thermocouple instrument with 16 channels
of precision voltage
EX1048A 48-channel precision thermocouple instrument
EX10SC 16-channel signal conditioning expansion chassis
EX1000A-TCDC 4§—chonhel precision thermocouple and voltage instrument
with DC input
48-channel precision thermocouple and voltage instrument
EX1000A-DC
with DC input

RELIABLE DATA FIRST TIME

EVERY TIME




The 48-channel EX1629 sefs a new
standard of performance for stress and
fatigue testing. Independent 24-bit A/D
converters on each channel, extensive
software- selectable filtering, and
independent signal conditioning paths
provide exceptional accuracy and

reliability.

The EX1629 is designed to make it very simple
for the user to plugin the tfransducer and start

taking accurate measurements immediately.

senftinellLX

W

X1629

48 input channels

Supports ¥ (120 Q, 350 Q, user), Y., or
full bridge

Measure voltage inputs with £150 mV, 1.5V, or 15V ranges

25 kSa/s per channel (max) per 16 channels, 10 kSa/s on all 48 channels

24-bit ADC per channel

Web-based interface offers easy connection and virtually
unlimited scalability

Built-in bridge excitation per channel (bi-polar) with range of
-8 Vto+8 V (16 V total)

Measurement confidence engine allows user to measure excitation
current and common mode voltage fo troubleshoot bad channels

Built-in precision 55 kQ shunt cal resistor for internal or remote
shunt capability

RJ-45 Input connector reduces setup cost and time

Full TEDs (Transducer Electronic Datasheet - Smart Transducer) support

16 channels of DIO

LXl-compatible wired-trigger bus

Advanced filtering to eliminate noise

Trifilar filter per channel

Analog anti-alias filter per channel

Digital filtering (user can select Bessel, Butterworth, filter frequency,
and order (1-10))

MODEL NAME

DESCRIPTION

EX1629 48-channel high-performance strain instrument

W W.
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=X 1200 Series

Modular, scalable architecture in half and full rack 1U,
3U, and 8U versions provides low cost-per-channel across
a widerange of channel counts

Small footprint for switching/scanning applications with
up to 576 2-wire channels in 1U

Optional EXLab “Set Up and Run” software simplifies data
acquisition and analysis

"Built-in” path-level switch configurator, removing the
need for expensive PC-based switch configuration tools

Scan list architecture, tightly synchronized with internal 6.5
digit DMM, increases test throughput

Measurement support for all thermocouple types, RTDs,
and thermistors with built-in cold junction compensation

Web-based access for monitoring and control of devices,
from anywhere in the world, using any web-enabled
device

Analog and digital plug-in modules provide control
capability of external devices

Multiple calibration sets yield more accurate data across
femperature range (up to eight per module)

LXI-based communication interface eliminates platform
obsolescence and support cost concerns

Tightly synchronized measurements in a distributed
architecture using IEEE 1588

Highly deterministic handshaking using the
LXI Wired Trigger Bus

RELIABLE DATA FIRST

i wsed EX1260

Ill I'lll'l Il I I EX1266A

EX1268A

The EX1200 product family is a modular and scalable

series of mulfifunction switch/measure units that can be
configured to address a variety of applications. When
installed with the optional 6.5 digit DMM, the EX1200

family can be configured as a cost-effective, high-density,
scanning measurement and conftrol instfrument capable of
acquiring data from thermocouples, RTDs, thermistors, and
voltage/current sensors af rates up to 2000 measurements

per second.

Plug-in switch/multiplexer modules are used to expand
the number of channels that can be scanned in a single
system. Additional plug-in modules extend the capabilities
of this instfrument for data acquisition by adding precision
analog and digital outputs for controlling external devices,
as well source/tach for measurements on rotating

machinery.

300V ac/3 Aac
300V dc/3 Adc

resistance (2-w/4-w)

60V digital i/o ; ]

1 Mhz FREQUENCY & i —
PULSE |

TIME EVERY TIME
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g|||,|||,|.\||| EX1262 | 1266A | 1268A £X1200 - 1538

«  General purpose data acquisition * Integrated modular 6.5 digit DMM * 8 frequency counter channels * Single frequency measurement range
o . Sealoble solufions. low fo hiah channel " from 0.05 Hz to 1 MHz
¢ Temperature monitoring calable solutions, low o high channet coun * Highly stable 50 MHz, TCXO base clock along with 32-bit counter
«  Automated/functional test + High-speed synchronized scanning for frequency measurement «  Tooth wheel RPM measurement
+  White goods testing * Internal 5-wire analog bus routes input signals directly fo DMM « Counter channel accepts both analog and digital inputs with N i g o
. o o \ . easure position and speed from
« Datalogging * Highly efficient scan engine eliminates processor overhead 48V vdvlffe.renlhol input ronlge §I|m|noTes need for signal quadrature encoder signal
conditioning in most applications
+ Cable harness testing * Frequency/period and temperature
) , «  Programmable hysteresis and threshold levels *  Wide range of measurement functions
* Battery test * Up 102,000 readings per second makes this ideal fora wide variety of
* 2isolated DAC channels per card (V/I source) applications
* |solated digital I/O
MODEL NAME SLOTS FOOTPRINT 9
EX1262 2 2 rack 1V General Si ications
EX1266A 6 Fullrack, TU
EX1268A 16 Full rack, 3U
NUMBER OF CHANNELS 8 (analog/digital)
SENSITIVITY +500 mV
INPUT INPUT COUPLING AC/DC
o n W m i ™ TV 16 SIGNAL FREQUENCY RANGE
DC COUPLING MODE 0.05Hz - 1 MHz
DC VOLTAGE 10nv 300V AC COUPLING MODE 3Hz -1 MHz
AC VOLTAGE 100 NV 300V TIME BASE CLOCK STABILITY +1 ppm
DC CURRENT 1 nA 3A MINIMUM DETECTABLE PULSE 600 ns on analog channel
AC CURRENT 10nA 3A RPM MEASUREMENT RANGE 3 RPM to 90,000 RPM
2-WIRE RESISTANCE 100 uQ 100 MQ
4-WIRE RESISTANCE 100 uQ 100 kQ NUMBER OF CHANNELS 16
FREQUENCY/PERIOD 3 Hz 1.5 MHz DIO INPUT SIGNAL LEVEL
FREQUENCY/ENCODING 50 mHz 1 MHz LOCGICAL HIGH 25Vio 60V
LOGICAL LOW <25V
DIGITAL 2V/2.5MHz F260 V/2.5 MHz DIO ISOLATION Channel-to-channel
EDGE DETECTION 100 mV/10 us 100 V/10 us DIO OUTPUT SIGNALS Optically isolated solid state switch
THERMOCOUPLES Types J, K, T,E, S, R, B, N OUTPUT SIGNAL COMPATIBILITY 50 mA sink/source, up to 60 V (AC/DC)
RTD (2-/4-WIRE) PT100, D100, F100, PT485, PT3916, Custom
THERMISTORS 2252 Q, 5000 @, 10000 Q, Custom
NUMBER OF CHANNEL 2 channel
DIGITAL 300 mA sink/2.5 MHz OUTPUT TYPE Constant voltage or constant current
OUTPUT VOLTAGE MODE RANGE =10V, up to 20 mA per channel
1 m " 1k CURRENT MODE RANGE +20 mA, drive up to 250 Q load
. OUTPUT RESOLUTION 16-bit
DAC (DC VOLTAGE) 300 pv 160V ISOLATION Channel-to-channel, galvanic
DAC (CURRENT) 2 uA 160 mA
RTD SIMULATION 4Q 10 kQ

WWW.VTIINSTRUMENTS.COM RELIABLE DATA FIRST TIME EVERY TIME
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=X1200 - 3048 | 30485 X1200-10418 | 16018 | 20018
30/2 | 3096

) ) ) ) ) *  Wired cable assemblies with screw terminal connections The EX1200 product family is a modular
¢ Thermal chamber festing * Direct routing to EX1200 series DMM through internal analog
o L and scalable series of mulfifunction

measurement bus simplifies field wiring * Quick field termination of signal wiring . . .

e Battery testing switch/measure units that can be configured
* Support thermocouple, RTD, and thermistor measurements with « Maintenance friendly breakout points for probing connections to address a variety of applications. When

e High channel count voltage . . e . . . -

optional terminal block and built in CJC reference installed with the optional 6.5 digit DMM,

and tfemperature measurements e Internal CJC provides a stable reference for thermocouple

the EX1200 family can be configured as
* On-board scanning greatly reduces overall test execution time measurements.

¢ Cable continuity and isolation testing a cost-effective, high-density, scanning

* Discharge relays to bleed out stray charge for sensitive measurement and control insfrument

capable of acquiring data from

measurements
MODEL NAME DESCRIPTION COMPATIBLE MODULES

thermocouples, RTDs, thermistors, and

voltage/current sensors at rates up to 2000
104-pin Terminal Block
. | . t d.
SPECIFICATIONS EX1200-3048 EX1200-3048S EX1200-3072 EX1200-3096 RAPLIRIE e RYIZIEERE, DUZOTRTHE measlrements per secon
160-0 Terminal Block Plug-in switch/multiplexer modules are used
CONFIGURATION Dual 1 x 24 Dual 1 x 24 Dual 1 x 36 Dual 1 x 48 -pin Terminal Bloc
Y X Y X Y X Y X EX1200-160TB w/ CJC EX1200-3072 to expand the number of channels that can
RELAY TYPE Electromechanical  Solid state Electromechanical | Electromechanical be scanned in asingle system. Additional
200-pin Terminal Block | it
EX1200-200TB pin lerminal Bloc EX1200-3096 plug-in modules extend the capabilities
MAXIMUM SWITCHING VOLTAGE 300 VDC/300VAC 250V 300 VDC/300 VAC 100V WS of this instrument for data acquisition by
) ) adding precision analog and digital outputs
MAXIMUM SWITCHING CURRENT | 2A 02A 2A 05A EX1200-TBR Terminal Block Recelver | Al . .
for controlling external devices, as well
MAXIMUM SWITCHING POWER 50 W, 125 VA 6W, 4.2 VA 60 W, 125 VA 30 W, 37.5 VA source/tach for measurements on rotating
machinery.
RATED SWITCH OPERATIONS 8 - 8 7
(MECHANICAL) 1x 10 Unlimited 1x 10 1x10
SETTING TIME <3ms < 500 us <3ms <3ms
PATH (ON) RESISTANCE <500 mQ <8Q <500 mQ <500 mQ

WWW.VTIINSTRUMENTS.COM RELIABLE DATA FIRST TIME EVERY TIME




Control operations for actuators

Stimulus source

Sensor simulation

sentinel

e [solated, 16-bit current and voltage source

* Isolated outputs can be combined in series to extend range to
160 V or in parallel to achieve 160 mA

* Sense lines for every channel to compensate for cable loss and

ensure highly accurate output

e 500 kSa/s update rate

sentinel

e Constantly monitor input for fault conditions

* Detfect edges, out-of-bound conditions, and
measure pulse widths

e Can be used as a fimestamp module and as a digital I/O

¢ Inputs can be masked, inverted, and combined to
produce interrupts

>Nerd

CHANNELS 8 (EX1200-3608); 4 (EX1200-3604)
RESOLUTION 16-bits monotonic

BANDWIDTH 250 kHz

UPDATE RATE (MAX) 500 kSa/s

MEMORY DEPTH
STANDARD WAVEFORMS

RANGES
MAXIMUM OUTPUT

BIPOLAR

UNIPOLAR

OUTPUT CURRENT
ISOLATION

MINIMUM RESOLUTION

4 Sa to 2,097,100 Sa

Sine, ramp, triangle, square wth
independently configurable,
initial phase, burst mode, and
duty cycle

+20 mA, £10 mA, and +5 mA

160 mA (8 channels in parallel)

20V, 210V, £5V, 2V and £1 V
40V

+20 mA

200 V

30.6 uV (1 V range)

WWW.VTIINSTRUMENTS.COM

NUMBER OF CHANNELS
INPUT RANGES
THRESHOLD RESOLUTION
INPUT EDGE TYPE

INPUT EDGE DETECTION

TIMESTAMP FORMAT

MODES

DEBOUNCE TIME
TIMESTAMP ACCURACY
MATH FUNCTIONS

RELIABLE

16

+10V, £100 V

8-bit

Differential

Normal (rising) or inverted (falling)
programmable per channel

IEEE 1588

Normal, paired, pulsed,

edge detect, upper/lower bounds,
positive/negative polarity

1 usto 1.6777216's

500 ns

AND/OR

DATA FIRST TIME

e Constant monitor

e Alarm /shutdown fault detection

EVERY TIME




External relay control

Bus emulation

Digital signal monitoring

Patftern generation

senftinellLX

e b4-channel, 2 MHz digital I/O

e Each channel configurable as input or output

e Selectable output range from 3.3 V to 60 V

* Input data can be timestamped using

sentinellkX

e 8-channel 2- or 4-wire RTD simulator

¢ Solid-state servo mechanism produces
fast, monotonic, glitch-free resistance settling

* Synchronize level changes with input
measurements

¢ Simulate platinum/copper/nickel or
custom user defined RTD types

e Sensor simulatfion

EX1200 scan engine

e Sink up tfo 300 mA per channel

NUMBER OF CHANNELS

VIN (MAX)

VIN (HIGH)

VIN (LOW)

INTERNAL VOLTAGE SOURCE

DATA INPUT CLOCK SOURCE

MODES

GATE (PATTERN MODE)

MEMORY DEPTH
OUTPUT OR INPUT ENABLED
OUTPUT AND INPUT ENABLED

MAXIMUM EXTERNAL CLOCK RATE
PATTERN GENERATION DISABLED
PATTERN GENERATION ENABLED

64

60V

> 40 % of Vclamp

<16% Vclamp

+3.3V, 5.0V, £12.0V and +24 V
Internal clock, front panel input
Immediate, asynchronous, pattern

Programmable active low or high

2 MB
1 MB

2.5 MHz
2 MHz

WWW.VTIINSTRUMENTS.COM

e 300 Visolation

NUMBER OF CHANNELS 8
RESOLUTION 0.1°C
ACCURACY +0.1 °C
RANGES 4 Q1o 500 Q, 4 Q to 5,500 Q,
and 100 @ to 10 ke
CONNECTIONS 2- or 4-wire
SUPPORTED RTD TYPES
PLATINUM (Pt100, Pt200, Pt500, Pt1000)
COPPER (Cul0, Cul00)
NICKEL (Ni100, Ni120)
TEMPERATURE SCALES ITS-90
RESISTANCE SETTING TIME 10 ms

EXCITATION INPUT CURRENT (MAX)

RELIABLE

DATA

+10.5 mA (pulsed/continuous)

FIRST TIME EVERY TIME
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Dynamic signal Analysis/NVH

The EMX series is VTI Instruments latest generation of data acquisition
products, building on our legacy as a leading supplier of

data acquisition and modular instruments.

The EMX09 and EMX18 mainframes include a Gigabit Ethernet
interface capable of sfreaming data at up to 1 Gb/s data from the
mainframe. The Ethernet interface contains a high-precision IEEE 1588
source for timestamping data and synchronizing modules and

mainframes for frue distributed measurement capability.

For higher data fransfer speeds, cabled PCle interfaces can be used

to achieve up to 8 Gb/s tfransfer ratfes.

The modular 9- and 18-slot mainframes allow easy channel expansion

by adding additional plugin modules and additional mainframes.

Unlike traditional modular mainframes with the embedded controller
approach, where multiple mainframes would each have to run their
own application software, a single host approach, using the Ethernet
interface, allows application software for multiple mainframes to be
run on a single machine. This makes it easy to scale the application

software along with the data acquisition hardware.

WW.VTIINSTRUMENTS.COM
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The EMX09 mainframe has a smart-switch display on the front panel

which reports the chassis status/health:

* Temperature monitoring - for detecting and flagging over
temperature conditions

* Power monitoring - detects power supply voltage drifts
and failures

e |P address - displays the IP address of the chassis for easy
connectivity

e Fan speed - dllows user to adjust the fan speed

Every plug-in module in the EMX series incorporates a user
programmable FPGA which extends traditional hardware
capabilities by offering a very high-level of flexibility and

computational power.

The FPGA implements an AXI (Advance eXtensible Interface)
interface where user defined IP blocks can be connected to a
virtual data bus without having to make changes to the existing HDL
code. Users can configure the “smart” data acquisition hardware,
by loading IP blocks on to the FPGA to perform user-defined filtering,

signal processing, timing and triggering.

VTl has partnered with Mathworks to provide design tools fo
simplify algorithm implementation. These fools allow users to define
algorithms in MATLAB® and Simulink® and translate it to HDL code,
providing an easy to use environment that allows even users with no

FPGA experience to develop IP Blocks.

MathWorks

- '\_r £ XILINX
< _'- ¥ i
Pariner

VITA .4

RELIABLE DATA FIRST TIME

AXI-4 Stream I S

AXI-4

EVERY

AXI-4 Lite

uBlaze

DDR2 Memory

Scatter and Gather

DMA

FIFO Controller

Command and Status
Registers

12C Temp Sensor
12C SMB

SPI Config

SPI PLL

UART Debug

Trigger

Custom DSP Algorithms

ADC AFE

TIME
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The EMX chassis” high-speed switched serial backplanes implement an advanced switch
fabric that allows extremely fast data transfers between plug-in modules in the mainframe.
This allows high-speed, deterministic control loops to be set up within the mainframe, for

example between a digitizer and a source module.

All EMX plug-in modules incorporate built-in self test and run-time self calibration which

provides test system confidence and peace of mind by ensuring that the complete

instrumentation measurement path is functional and delivers the most accurate result possible.

The EMX series firmware incorporates a RESTful HTTP protocol which allows instrument control

using a standard HTTP interface. In addition to IVI drivers which allow application programming

in a wide variety of development environments like Labview, C/C++, C#, Visual Basic and so
on, the RESTful HTTP implementation allows the use of popular web programming languages
like Java, PHP, Python, Ruby, and Perl.

# python| =°

lava

This expands the capabilities of the device by allowing users to easily develop web

applications around the data acquisition system, enabling truly remote capabilities.

In addition, the RESTful HTTP interface transforms the mainframe into a cloud service that can
be integrated with other cloud services like cloud databases and cloud computing services.
For example, acquired data can be streamed to cloud services like Amazon EC2™ or
Microsoft Azure™ where virtually unlimited processing power is available for data processing
and analysis, and data can be shared in a secured manner with any web enabled device

worldwide.

WWW.VTIINSTRUMENTS.COM

9-slot PXI Express chassis with built-in Gigabit

Ethernet communications

6 PXle slots, 1 PXle hybrid slot and 1 PXle fiming slot

Built-in Gigabit high-speed LXI Interface
with |EEE 1588

High bandwidth PCle Gen 2 backplane with 2 Gb/s
slot bandwidth and 8 Gb/s system bandwidth

True 4U chassis (units can be stacked on

each other)

Rugged construction with extended

temperature range

Smart switch display for health monitoring

and confrol

Flexible slot-to-slot direct communication for

highly-deterministic operations

Rack mount, custom front panels, and bolf-down

option available

RELIABLE DATA FIRST

18-slot PXI Express chassis with built-in Gigabit

Ethernet communications

6 PXle slots, 10 hybrid slots and 1 PXle timing slot

High bandwidth PCle Gen 2 backplane with 2 Gb/s slot
bandwidth and 4 Gb/s system bandwidth

True 4U chassis

Built-in Gigabit high-speed LXI Interface with IEEE 1588

Built-in temperature health monitoring (LED indicator),

accessible via RS-232 connector as well

Voltage rails can also be monitored and the chassis

remotely turned off if a fault condition occurs

Flexible slot-to-slot direct communication

for highly-deterministic operations

Partitionable switch architecture with non-transparent

bridging for true multi-root support

Rack mount

TIME EVERY TIME
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The EMX-4350 smart dynamic signal analyzer
incorporates best-in-class analog design
methodology to deliver industry leading
measurement accuracy. This instrument

is ideal for a wide range of applications
including noise, vibration, and harshness
(NVH), machine condition monitoring,
rotational analysis, acoustic test, modal

test, as well as general purpose high speed

digitization and signal analysis.

4-channel IEPE or voltage input

625 kSa/s per channel for a bandwidth of 270 kHz

24-bit ADC per channel

Fully differential input

Programmable input ranges of 100mV, 1V, 10V, 20 V

Channel-to-channel phase match of +0.01°

High dynamic range of 120 dBfs (typical), includes spurs
and harmonic distortion

Programmable IEPE current from 2 mA to 20 mA compensates
for long cable runs

Aggressive anti-alias filters with >110 dB of rejection in the pass band

Very low DC offset (less than 1 mV)

TEDs 1451.4 support

LED channel health indicator per channel

Built-in self-test and self-calibration for measurement confidence

256 MB data FIFO for large fransient captures and pre-triggers

FPGA customization built-in to every EMX-4350 modules for
custom signal processing

4-channel IEPE or voltage input or charge input (software selectable)

625 kSa/s per channel for a bandwidth of 270 kHz

24-bit ADC per channel

Fully differential input or single-ended, software selectable

Programmable input ranges of 100 mV, 1V, 10V for IEPE or voltage

Programmable input ranges for charge of 10000 pC,
1000 pC, or 100 pC

Channel-to-channel phase match of +0.01°

High dynamic range of 120 dBfs (typical), includes spurs and
harmonic distortion

Programmable IEPE current of 4.5 mA or 9 mA

Aggressive anti-alias filters with >110 dB of rejection in the pass band

Very low DC offset (less than T mV)

TEDs 1451.4 support

LED channel health indicator per channel

Built-in self-test and self-calibrafionfor measurement confidence

256 MB data FIFO for large transient captures and pre-triggers

FPGA customization built-in fo every EMX-4380 modules for
custom signal processing

The EMX-4380 builds on the performance

of the EMX-4350 by adding support for
Charge inputs. This gives users a single

card solution for virtually any noise and
vibration application. By using a single
card for either |[EPE or Charge inputs, users
need only support a single card simplifying
configuration control, calibration, and asset

management.

No other Dynamic Signal Analyzer card

offers this much versatility.

WWW.VTIINSTRUMENTS.COM
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~MX - 4250 —VIX-4008 | 4016

The EMX-4250 smart dynamic signal analyzer e l6-channel IEPE or voltage input e LED Channel Health Indicator The EMX-4008 and EMX-4016 provide an easy
is designed to provide a higher density, ) and quick option for connecting tfransducers
9 P 9 4 « 204 kSa/s per channel for a bandwidth of 92.2 kHz Both the EMX-4008 and EMX-4016 have LED indicators per channel to d P °

large channel count capability for NVH o ) ) into the EMX-4250. They provide BNC
indicate potential problems with [EPE transducers. RED for open or short

applications. Leveraging the same world e 24-bit ADC per channel o . . ) connections which provide a robust connection
circuit, GREEN for IEPE current on. This way you can quickly determine any

class signal conditioning expertise, the for most signal types. In addition, the EMX-4008

« Differential or SE input (pseudo differential), software selectable sefup problems .

EMX-4250 provides a no compromise solution and EMX-4016 provide both an external trigger

for almost any NVH application. Designed to connector and an external calibration input

¢ Programmable input ranges of 100 mV, 200 mV,

be scalable to systems > 1000 channels using 500mV, 1V, 2V.5V. 10V connector to facilitate calibration of the
Gigabit Ethernet and IEEE 1588 for distributed EMX-4250. These break out boxes are designed
synchronization. Using the sentinelEX ¢ Channel-to-channel phase match of £0.01° to leverage the 4 mA IEPE current from the
high-speed PXle backplane allows for very EMX-4250.

e High dynamic range of 105 dBfs (typical), includes
high throughput capability. Break out boxes o .
spurs and harmonic distortion

provide flexible connectivity to interface

sensors and signal inputs. e 4 mA of IEPE current (nominal)

e Aggressive anti-alias filters with >90 dB of rejection in the pass band

e Verylow DC offset (less than 1 mV)

e TEDs 1451.4 support

e Built-in self-test and self-calibration for measurement confidence

* 256 MB data FIFO for large transient captures and pre-triggers

e FPGA customization built-in to every EMX-4250 modules for

custom signal processing

MODEL NAME DESCRIPTION

EMX-4008 8-channel inputs designed for portable use
EMX-4016 16-channel inputs design for rackmount use
EMX-4032 32-channel inputs, designed for rackmount use

WWW.VTIINSTRUMENTS.COM ELIABLE DATA FIRST TIME EVERY TIME




The EMX-1434 is a high performance
arbitrary source/tach modular PXle
instfrument designed especially for sound
and vibration applications. It supports
various output modes such as sine, burst
sine, chirp, Burst-random and continuous
random. It also provides two channels of
64-bit tacho inputs each of which has a
16 k-word FIFO as well as 4 channels of
digital I/O .

With its capability of providing stimulus to

a shaker, loudspeaker and other electrical
devices, it works best with our EMX series
DSA products, EMX-4250, EMX-4350, and
EMX-4380. The combination of the EMX-1434
and the EMX series DSA products is ideal

for stimulus/response applications for
acoustical, vibration testing, and many other

complicated mechanical/electrical testing.

With the most advanced PXle and LXI
architecture, it is capable to stream
numerous different waveforms from the host
computer to the module, and it supports
IEEE 1588 precision synchronization for
multiple channels in small applications and

even multiple chassis in large systems.

senftinellLX

4 independent output channels

Maximum output sample rate 204.8 kSa/s (1 Hz to 93 kHz)
24-bit DAC for high-resolution output waveforms

High fidelity output waveforms with -115 dB SFDR

Source output safety features eliminate output “bumps”

Sine, burst sine, pseudo random noise, and band translation

Arbitrary waveform with loop or contfinuous output and burst
waveform capability

Signal output capability to 10 V with 256 mA drive current

Very low residual DC offset to protect shaker inputs

Dual fachometer input

Maximum frequency range of 1 MHz

+25V and £250 V input ranges provides signal conditioning for a
wide range of fachometer inputs

AC or DC coupling

4 channels
Built-in self-test and self-calibration for measurement confidence

256 MB data FIFO for large transient captures and pre-triggers

FPGA customization built-in to every EMX-1434 module for custom
signal processing

WW.VTIINSTRUMENTS.COM
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VTl employs an innovative, modular approach to our standard product designs that allows us to quickly
make customer-requested modifications that address specific application requirements. These ‘custom’
products are then documented and supported just like our standard products. This relieves our customers of
the burden of managing a custom development project and the associated long-term support issues, while

helping them optimize their size and overall cost.

Our application engineering feam has years of experience in integrating a wide range of instrumentation
products into larger test systems. We work with customers during the project definition phase to help
architect solutions that best meet the application requirements. Our expert knowledge of industry
standards, such as LXI, VXI, IVI, PXI and VME, at the hardware and software level has helped test developers

reduce the time to ‘system readiness’ in the following applications:

*  DATA ACQUISITION
e FUNCTIONAL / AUTOMATED TEST
*  SIGNAL SWITCHING AND DISTRIBUTION

It is with this experience that we are able to provide our customers with a world-class selection of

automated test and data acquisition solutions.

VTl Instruments has a worldwide sales, service, and support infrastructure, along with a staff of applications
and fechnical sales people who have years of experience configuring and specifying test requirements. By
utilizing state-of-the-art technology in all phases of product development, VTl Instruments is able to provide

a level of worldwide support that is unique in the industry.

VTl is committed to preserving our customers” initial capital investment in our products through a dedicated
sustaining engineering program that continuously designs out component obsolescence.

This approach enables us not only to enhance products, but also to considerably extend their life and
support cycles. We strive to maintain hardware and software backward compatibility with our installed

base whenever possible so as not to impact our customers” existing test program sets.
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VTl Instruments Corporation 2031 Main Street
World Headquarters  Irvine, CA 92614 USA
Phone: +1 949 955 1894

VTl Instruments Pvt. Ltd.  Mallika,
Bangalore Instrument Division  75/76, Millers Road,
Bangalore 560 052, India
Phone: +91.80.4040 7900

VTl Instruments Corporation 5425 Warner Road, Suite 13
Cleveland Instrument Division  Valley View, OH 44125 USA
Phone: +1 216 447 8950

VTl Instruments Ltd. 4 The Paddock
United Kingdom  Lower Boddington
Northants
NNT11 6YF
UK
Phone: +44 (0)1295 660008
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