Academic Product

DT9839E Vibration FFT Analyzer
USB Powered Module for
Sound & Vibration Analysis

The FFT Analyzer provides real time signal analysis,

data display, and control for a wide variety of vibration
measurements. Applications such as quality testing for
consumer devices, signal analysis for lab or field settings,
sound analysis, STEM education, among others can utilize
its advanced features.

Many other accelerometers including integrated electronic

piezoelectric (IEPE) devices are completely supported with
internal current source excitation.

Key Features:

e 4 simultaneous, 16-bit Sigma-Delta IEPE analog input
channels...correlated results

e Excellent noise performance: SINAD 88.3dB, ENOB
15.4, THD 0.0025%, SFDR 99.5

e Fast sampling...up to 52.7 kHz sampling rate per
channel

e Tachometer: supportin the A/D data stream for
synchronizing measurements

e Flexibility...triggering modes for pre, post, or
reference samples

e Stimulus: 24-bit D/A converter with +2.5 V range

e Included fully-featured VIBpoint Framework
Academic

Sensor Module

DT9839E

Data Acquisition

Accelerometer

Figure 2. VIBpoint Framework Academic supports the DT9839E.
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Figure 1. The DT9839E consists of the USB Sound and
Vibration module, the EP400 Accelerometer Kit, and a fully
functional VIBpoint Framework Academic license. High
performance at a low price.

e Included EP400 Accelerometer Kit (triaxial
accelerometer, cable, and header)
e USB bus-powered for portability

VIBpoint Framework Academic
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Quickly and easily perform sophisticated measurements in 8 simple steps.

Select input device

Selected Devices

Device Famiby

| VIBpoirt_USE

Seral
Mumber

10521176

Mame Board |10

DTSE39E(DD)

Available Devices

DT3839E(00)

<< Remove

o Device is idle.

[ o] 4 ] [ Cancel Mote: If no devices are selected the application will runin File Reader Mode only.

Available Device info queried successfully,

STEP 1: Select Input Device (DT9839E),

Configure acquisition settings

Recording | Freg [ Trigger | Window [ Output |
Data File

Filename generation
Filename Base
ImpactData

Analysis Frequency

to g

C:\ProgramDiata'Data Transk

Framework\Data'\Impact Datal Triggering

Recording | Freq | Trigger | Window

Trigger Source

0 MB available disk space
Duration

[ Enable Continuous Acqui
Number of Averages
3
Run length: 0.15 Sec

Press the Record button to st
reconding data to disk.

Notes

Acquisition info

Sample rate: 20000 Hz
Sample interval: 00005 Sec
Number of scans: 3072
Number of Averages: 3

Acquisttion info

Sample rate: 20000 Hz
Sample interval: 00005 Sec
Number of scans: 3072
Number of Averages: 3

Analog Threshold Pos Ed|

Software Trigger Option:

Window

Response Window Type

{100 - 100 Ibf)
Channel:

DT9837-B(02) Hamm|
Pre Trigger Data P|
10 %100

[ Show trigger marker]

Trigger Mode

Auto Retrigger

Acquisition info
Sample rate: 20000 Hz

Exponential -
Exp Factor  0.1000000
Reference Window Type
Stat % End %
10 50

Sample interval: .00005 Sec

Number of scans: 3072
Number of Averages: 3

Acquisition info

Sample rate: 20000 Hz
‘Sample interval: .00005 Sec
Number of scans: 3072
Number of Averages: 3

STEP 2: Use the Recording, Freq, Trigger, Window, and Output tabs to configure the acquisition settings, including the number
of records to acquire, the maximum frequency to analyze, the trigger that starts acquisition, the window to apply to the FFT
channel, and the analog output channel settings.
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Configure sensor inputs

LEFj Configure Devices

0 Actions -

Engineering
Range Lnit {EL)

-Wto 1V ¥ ||Ibf

E(00)1 Y-tods [Response | |-ovio v |~ ]g
m@% Esponse |L][-1Wto v |L] g |L

DT9839EQEO3| [ |Ain3 Response [~ [0V 10w [~ |V -

STEP 3: Configure settings for channels in the analog input data stream, including the channel name, reference and response
channel designations, input range, coupling type, current source, engineering units, scaling factors, and so on.

= ° D P DroOCeE D 3 D

Channel Name plaiie | s Sion,
] ]
a
]

B(00). Hammer
B(00) Acc-Z-Win
B(00) Acc-Z-Coherence

=l

]
]
W Visible | Visible | Show

Statistics | Cursor

Flot
)).Hammer ]
B EEE @ | Adons EF ) Ace-Z-Win ]
Data | Channel Plot | Channel Display [ Stats | < Y
e S
[ ]
FRF Estimator Reference Channel =
[ ~) [oTsEaraE2ar -] b & W5 W © | @ Adions

Data | Channel Plot | Channel Display | Stats |

Function | Scaling | Averaging

Display Function Coherence Function  Reference Channel
|coherence =] [DTS837-B(02)Har ~|
FRF Mode
[Inartance [ ion/Force) ']

Display Function

Amplitude

Autoreprocess on parameter change

Auto-reprocess on parameter change

STEP 4: Use the Plot and Data Config window to select the channels to display, to add FFT channels, to configure the
parameters for generating the FFT data, and to configure the appearance of the display.
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Record data

F'.I:'.F} VIBpoint Framework

File Edit Record Plot Coffiguration Windows Help

=] N LJE-E Stu 3

Acquisition Config - 31 | Plot and Data Config

Fecording | Freq | Trigger | Window | Output Channel Name

Data File | B{0D) Hammer
Filename generation B{00).Acc-Z-Win
Filename-5equence B(00). Acc-£-Coherence
Filename Base B{D0).Acc-Z-FRF

ImpactData - Il -

STEP 5: Press the Record button to start the acquisition of continuous, gap-free records.

Analyze

| Channel Plot

Impact Data

Hammer-Acc-Z Coherence

2000.0 4000.0 6000.0

B(00).Hammer B(00) Acc-Z-Coherence (Hz)

5
[P
V

“-_f\\r’ \/’\
H449.2Hz - 3.53 g/t |

40000 6000.0 8000.0

B(00).Acc-Z-FRF (Hz)

[ Channel [ 5td Dev
B(00)Hammer = 496147104
B(00).Acc-Z 0.11002575 940863518

STEP 6: Use the Channel Plot, Channel Display, and Statistics windows to view and analyze the acquired data.
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E] e 9 - o e ctCV-1cov = Microsoft Excel NI o (21|

Insert Page Layout Formulas Data Review View Team o @ o @ &

Calibri R S =|=|5 ceneral - rﬁ Conditional Formatting = S=Insert~ X = W ‘ﬁ
B I U- A A B~ $ - % » [ romatasTable~ 5% Delete - | (@]~ Y
Sort & Find &

i | S A~ b= 8 2% 5} Cell Styles - iFormat = | 2" Firter~ select -
Clipboard Font ] Alignment % | Mumber Styles Cells Editing
K2 - |
A B
VIBpoint Framework Data
1/24/201113:20
Notes:
Sample Rate: 20000 Hz
Measurement Type Coherence FRF
Channel Name B(00).Acc-Z-Coherence B(00).Acc-Z-FRF
X Axis Units Hz Hz
Y Axis Units Hammer-Acc-Z Coherel g/Ibf
Freguency Magnitude Magnitude Phase
0.00E400 0.83476682 0.148496 0.00E+00
19.53125 0.54666421 0.59844565 26.06157
39.0625 0.75658349 0.39593293 0.523641
View data in Excel 58.59375 0.73408657 0.80901743 -23.3537
78.125 0.82380726  1.07035063 -57.0172
97.65625 0.96567073 1.05723228 -54.5462
117.1875 0.95639175 1.16551045 -51.2318
136.71875 0.96934183 1.06739406 -51.9557
VE| VIEpoint Fra 156.25 0.9655653  1.24814996 -76.3348
rd Plot Configuration Windows 175.78125 0.94056436  1.62614583 -78.1863
m’ ° Record (11)Pause Sto 195.3125 0.96791347 1.8280483%4 -75.4321
- 214.84375 0.98413543 192783117 -81.6191
234.375 0.97655778  1.93439307 -84.3262
Recording | Freq | Trigger | Window | Output | o 253.90625 0.9549462  2.0449168 -93.7453
Data File 273.4375 0.98263541 243072631 -99.4922

. " 25 297.9A875 099258015 2.81421758 -99.53978
Filename generation B{00).Acc{fl 4 4 » M| ImpactCSV-1 1l

ey 1 B(O0) Accf| Ready | |[E|E E 1003 (<)

Filename Base B{00) Acc-2 PR

inpacat hot [

Wik Nem s e e

Acquisition Conng nx

STEP 7: Click the Open Current Data in Excel button to analyze the data in Excel.

' File Export

Data Domain to Save
() Time History Data
@ Frequency Domain Data
Record
Channels to Save

@ All enabled channels ] )
© Visible charnels anly Frequency Domain Data Options

| Save Real FRF data
Output File Format @ Save Complex FRF data

@ Universal File Format-ASCII {.uff) @ Save averaging results

() Tab Delimited Text {be) ) Save range of source records
() Comma Delimited Text (.csv)

n

Record |0 to

Filename-Sequence  ~ | Start # 1
Filename base
Impact UFF uff ]

C:\Users‘ssullivan'AppData’Local\Data
TranslationVBpoint FrameworcData*SavedFRange uff

STEP 8: Specify how to save the data. Supported file formats include the Universal File Format — ASCII (.UFF), tab-deliminted
text (.TXT), and comma-delimited text (.CSV).
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The DT9839E consists of the following 3 items:

@ DT19839E USB Sound & Vibration Module

The DT9839E is a low cost, portable USB-based data acquisition module, for easy connection to a variety of vibration
sensors. All provisions for sensor excitation, particularly IEPE sensor conditioning, are built-in to the analog circuitry of
the module. Software programmable IEPE functions for each of the 4 analog inputs include up to 4mA current source
for excitation, and coupling for either AC or DC signals.

Trigger g—b Trigger
° PLL
T o »| Tach Pl pac cik
Analog Out ° <
(]
| PLL
| ADC Clk
4 mA LPF
(o] I
cHo [o— 24 - bit — — USB 2.0 l I
2 1MQ DAC Clocks K N High Speed
al and Triggers ® Interface
@
8 > g
cH1 (2 s ID
° 1ne 4~ Channel g Flash | [ SRAM
-] . Acquisition Input / Output o
EL) 4 mA > Slgn:ll)-([:)elta Control C:> FIFOs CZD T
- ©
o— g
CH2 g ‘.E..
91 1MQ E
P :
.
cH3 (2 i
° e FPGA
5V DC o[« (52va :)
Output ) 1
Figure 3. DT9839E Block Diagram
T=Te =
(2] VIBpoint Framework Academic o
VIBpoint Framework Academic adds real-time analysis
features to the FFT Analyzer. It features tools to acquire AL

continuous and triggered data, record data to disk, read
a recorded data file, analyze the acquired data using )
single FFT and two-channel FFT functions, and produce a o ’
variety of output stimuli for analysis testing. The software
is navigated through a series of easy-to-use configuration i e s R
windows, allowing flexible selection of the desired | | === = e,
acquisition, processing, plotting and display parameters.

Data Processing, Analysis, and Waveform Output
Key Features:
e Spectrum, Auto Spectrum, Power Spectral Density (PSD)
e Frequency Response Functions (FRF) : Mobility, Compliance, Apparent Mass, Impedance, Dynamic Stiffness or
custom FRF with H1, H2, or H3 Estimator types
Cross Spectrum and Cross Power Spectral Density
Coherence and Coherent Qutput Power
Amplitude, Phase, Real, Imaginary, and Nyquist Displays
Rectangular, Force, Cosine Taper, Exponential, Hanning, Hamming, Bartlett, Blackman, Blackman Harris, Flat Top
Windows
Output Random, Burst Random, Chirp, Burst Chirp, Swept Sine, and Fixed frequency waveforms
e Synchronize output start/stop with analog input, or start/stop manually

Figure 4. VIBpoint Framework Academic
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© EP400 Accelerometer Kit
The EP400 Accelerometer

Kit includes the ADXL355
MEMS triaxial accelerometer,
ribbon cable, and header. The
triaxial MEMS board is easily
and directly connected to the
DT9839E module with screw
terminal connections at the
module inputs. This MEMS
sensor based accelerometer
allows measurement up to

*3 g of dynamic acceleration from shock, motion, or
vibration, as well as measurement of static gravity for tilt-
sensing applications.

Figure 5. EP400
Accelerometer Kit

Other Software Options

There are many software choices available for application
development, from ready-to-measure applications to
programming environments.

The following software is available for use with the
DT9839E module and is provided on the Data Acquisition
Omni CD:

e DT9839E Device Driver —The device driver allows
you to use a DT9839E module with any of the
supported software packages or utilities.

e DT9839E Calibration Utility — This utility allows you
to calibrate the analog 1/O circuitry of a DT9839E
module.

e QuickDAQ 2013 — This application allows you to
acquire and analyze data from all Data Translation
USB and Ethernet devices, except the DT9841 Series,
DT9817, DT9835, and DT9853/54.

e Quick DataAcq application — The Quick DataAcq
application provides a quick way to get up and
running using a DT9839E module. Using this
application, verify key features of the module, display
data on the screen, and save data to disk.

e DT-Open Layers® for .NET Class Library — Use this
class library if you want to use Visual C#® or Visual
Basic® for .NET to develop application software for
a DT9839E module using Visual Studio® 2003-2012;
the class library complies with the DT-Open Layers
standard.

e DataAcq SDK — Use the Data Acq SDK to use Visual
Studio 6.0 and Microsoft® C or C++ to develop
application software for a DT9839E module using
Windows® XP/Vista/7/8; the DataAcq SDK complies
with the DT-Open Layers standard.

WWW.DATATRANSLATION.COM US/Canaba (800) 525-8528

DAQ Adaptor for MATLAB — Data Translation’s
DAQ Adaptor provides an interface between the
MATLAB® Data Acquisition (DAQ) toolbox from The
MathWorks™ and Data Translation’s DT-Open Layers
architecture.

LV-Link — Data Translation’s LV-Link is a library of

Vls that enable LabVIEW™ programmers to access
the data acquisition features of DT-Open Layers
compliant USB and PCI devices.

Europe/Asia +49 (0) 7142-9531-0



Specifications

Analog Input Specifications

Number of analog input channels

4, single-ended

Resolution 16 bits
ADC type Delta-Sigma, simultaneous sampling
Input range +2.5 V nominal

—25V (£1 m V) to +2.5 V (x1 mV)

Maximum sample rate, per channel

52734 Samples/s

Minimum sample rate, per channel

195.3 Samples/s

Offset error after calibration

+1 LSB (£76 pV)

Gain error after calibration

+0.1%

Group delay 38/Sample Frequency, seconds
Settling time 76/Sample Frequency, seconds
Pass band 0.453 x Sample Frequency

Pass band ripple

+0.01 dB

-3 dB bandwidth

0.49 x Sample Frequency

Stop band attenuation
(f> 0.547 x sample frequency)

100 dB

Noise
(50 Q input termination)

1 LSBpp (76 uVpp)

Signal-to-noise and distortion ratio (SINAD)P

-3 dB FS, 1 kHz sine wave, f; = 26367 Samples/s 74 dB

-6 dB FS, 1 kHz sine wave, f; = 26367 Samples/s 85 dB
Effective number of bits (ENOB)®

-3 dB FS, 1 kHz sine wave, f; = 26367 Samples/s: 12.5 bits

-6 dB FS, 1 kHz sine wave, f; = 26367 Samples/s: 14.5 bits

Total harmonic distortion (THD)?

-3 dB FS, 1 kHz sine wave, f; = 26367 Samples/s:

~74 dB (0.02%)

AC input to Return

-6 dB FS, 1 kHz sine wave, f; = 26367 Samples/s: -86 dB (0.005%)
Spurious free dynamic range (SFDR)®

-3 dB FS, 1 kHz sine wave, f; = 26367 Samples/s: 82 dB

-6 dB FS, 1 kHz sine wave, f; = 26367 Samples/s: 90 dB
Data encoding Offset binary
Maximum input voltage (without damage) 20V
Input impedance

DC input to Return 1MQ || 10 pF

0.15 pF in series with DC impedance

AC input, -3 dB high-pass filter

1Hz

IEPE current source 4 mA +£0.1 mA
IEPE compliance voltage 15V
IEPE current noise density @1 kHz 200 pA / VHz

5 VDC output

5 VDC output 5 VDC £10% with 1 mA load

5 VDC output current

2 mA maximum

ESD protection
Arc:
Contact:

8 kV
4 kv

2 Unless otherwise noted, specifications are typical at 25° C.

b f, = sample frequency.
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Typical Performance Characteristics of the DT9839E
Figure 6 and Figure 7 show the typical performance characteristics of the DT9839E module using the VIBpoint
Framework application.

In Figure 6, data was taken on one analog input channel using a 1 kHz sine wave input at -3 dB and a sample rate of
52734 Samples/s. As you can see, the total harmonic distortion (THD) is less than 0.02% (-74.74 dB) and the effective
number of bits (ENOB) is 12.6 bits, making the DT9839E module an ideal low-cost, vibration measurement solution.

Input Signal 1 kHz (-3 dB FS)

DT9839E Performance -3 dB

000 \\
o j Total Harmonic Distortion = <0.02% Effective Number of Bits =
(474.74 dB) 2.6 Bits
2000 + *
3000
‘Statistics x
Ch# | Channel IBF(dE) | THD [ SFOR(@B) [ SINAD @B) | SNR(dB) ENOE bits)
<D 0 DT9839E(0D) AIND 304 0.0183%,-74 74db 8228 74574 117286 126
82.28 dB SFDR

5000
= @m Sample Rate = 52734 Samples/s; 2048 point FFT
g 7000
o
- Y
B a0

-90.00

10000

11000

12000 .J ] N { a8

ik Wit
12000 -
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DT9B39E(00).Ain 0-FFT (Hz)

Figure 6

In Figure 7, data was taken on one analog input channel using a 1 kHz sine wave input at -6 dB and a sample rate of
52734 Samples/s. Under these conditions, the total harmonic distortion (THD) is less than 0.003% (-92.02 dB) and the
effective number of bits (ENOB) is 15.35 bits.

Input Signal 1 kHz (-6 dB FS)

DT9839E Performance -6 dB

0.00 \\
000 ] Total Ha‘rmonic Distortion = <0.003% Effective Number of Bits =
(-92.02 dB) 15.35Bits
-20.00 * *
-30.00 — =
4000 Chit Channel 5& |THD |smnuap ‘SINN] (dB) ‘SNR@B) ‘ENOB (oits)
o DTY839E(00) Ain 2 =59 0.0025%, -9202db 9951 88252 98647 1535
-50.00
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o
=
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-100.00
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Analog Output Specifications

Number of analog output channels

1

Resolution 24 bits
Output range +2.5 Vpk
Output coupling DC

Data encoding Offset binary

Output current

+2.5 mA (1 kQ maximum working load)

Output impedance

100

Output short circuit

Continuous

FIFO

8192 Samples, total

DC offset after calibration

500 pv

DC gain error after calibration

+0.1%

DAC time delay

29/sample rate, seconds

Power fault and reset

Goes to 0 V £10 mV if the USB cable is removed or the power fails

Total harmonic distortion (THD)®
(-6 dB FS, 1 kHz, sine wave, fs = 96 kHz)

0.005% (-85 dB)

Internal clock

sample rate x 512, Hz

Minimum sample rate

10 kHz

Maximum sample rate

96 kHz

DAC pass band¢
0.454 x sample rate
0.49 x sample rate

+0.002 dB typical
-3 dB typical

DAC stop band
0.567 x sample rate

-82 dB minimum

Output filter

85 kHz, low-pass

Output filter responsec

20 kHz -0.25dB

85 kHz -3dB
ESD protection

Arc 8 kV

Contact 4 kv

2 Unless otherwise noted, specifications are typical at 25° C.

b f, = sample frequency.

¢ Total output response is the sum of the DAC pass band and analog output filter response.

Tachometer Input Specifications

Number of channels

1

time it takes a C/T to recognize an input pulse)

Resolution 31 bits per channel

Input voltage range 30V

Threshold voltage +2 V with 0.5 V hysteresis
Maximum input frequency 380 kHz

Minimum pulse width high/low (minimum amount of | 1.3 ps

Measurement clock frequency

12 MHz (83 ns resolution)
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Cross-Series Compatibility Saves Programming Time, Protects
Your Investment

Virtually all Data Translation data acquisition modules, including the
DT9839E, are compatible with the DT-Open Layers® software standard. This
means any application developed with one of Data Translation’s software
products can easily be upgraded to a new Data Translation module with
little to no reprogramming needed.

User Manual

The DT9839E module includes a user’s manual that provides getting started
and reference information. The manual is provided in electronic (PDF)
format on the Data Acquisition Omni CD provided with the module.

Technical Support

Application engineers are available by phone and email during normal
business hours to discuss your application requirements. Extensive product
information, including drivers, example code, pinouts, a searchable
Knowledge Base, and much more, is available 24 hours a day on our website
at: www.datatranslation.com.

Ordering Summary

All Data Translation products are covered by a
1-year warranty. For pricing information, please
visit our website or contact your local reseller.

DT9839E includes:
e USB Sound & Vibration Module
® EP365 USB Cable
® EP400 Accelerometer Kit
e VIBpoint Framework Academic

FREE SOFTWARE
The following software is available as a free
download from our website:

® QuickDAQ 2013
o DAQ Adaptor for MATLAB
o LV-Link

Copyright © 2013 Data Translation, Inc. All rights reserved. All trademarks are the property of their respective holders.

Prices, availability, and specifications are subject to change without notice.
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