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The DT9839 is a low cost, low noise, portable USB data 
acquisition module. It is especially suited to measuring 
vibration signals for low noise performance so that results 
from vibration measurements are pristine and accurate.

The DT9839 has 4 separate analog input channels for 
simultaneous operation, each channel having a 16-bit 
Delta-Sigma A/D converter. Each A/D provides inherent 
anti-aliasing filtering so that erroneous signals beyond the 
desired frequency band are eliminated.

The low noise performance using SINAD and THD from 
QuickDAQ software is as follows: 

Noise Performance (-3dB full scale fundamental at 1kHz)

SINAD 91dB

ENOB 15.3 bits

THD -95 dB (0.0018%)

SFDR 100 dB

Key Features:

•  4 simultaneous 16-bit Delta-Sigma A/D channels 
with IEPE inputs... time correlated results

•  Outstanding noise performance: SINAD 91dB, ENOB 
15.3, THD 0.0018%, SFDR 100dB

•  Fast sampling... up to 52.7 kHz/channel
•  4 mA current source, 15 V compliance voltage, AC or 

DC input coupling

•  Tachometer synchronous with analog inputs
•  Trigger & Pre-Trigger operation, programmable, 

external, threshold for analog inputs and D/A 
stimulus

•  Stimulus: 24-bit D/A for vibration measurements
•  Simultaneous analog input and waveform analog 

output operations
•  Portable... for easy field use

Figure 1. The DT9839 features outstanding noise performance 
at low cost. Combined with QuickDAQ software, it provides a 
low-cost, portable sound and vibration solution.
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Figure 2.  DT9839 Block Diagram
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An FFT plot of an input signal into a measurement system gives true performance metrics. Importantly, Total Harmonic 
Distortion (THD) shows the level of noise that the measurement introduces.  Ideally this will be orders of magnitude 
below the data accuracy required.
 
The DT9839, low cost vibration measurement module, has a THD of <0.002% (95.45dB down), and an Effective Number 
of Bits (ENOB) of 15.46.

This means that the noise is below 2 parts in 100,000 or the highest fidelity of signal measurement across a wide 
bandwidth from 1Hz to over 26kHz.

FFT Plot of DT9839 using QuickDAQ with Advanced FFT Option
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Analog Input Channels

The DT9839 Series modules support four, single-ended 
analog input channels with an input range of ±2.5 V. 
The DT9839 module uses a four-channel simultaneous 
sampling 16-bit Delta-Sigma analog-to-digital converter 
(ADC) that provides anti-aliasing filters based on the clock 
rate. This filter removes aliasing, which is a condition 
where high frequency input components erroneously 
appear as lower frequencies after sampling.  

DT9839 modules can acquire a single value from a 
single analog input channel, a single value from all the 
analog input channels simultaneously, or multiple values 
from a group of analog input channels. Data from the 
tachometer channel can also be read through the analog 
input channel list.

IEPE Functions

Applications that require accelerometer, vibration, noise, 
or sonar measurements often use IEPE sensors. IEPE 
conditioning is built-in to the analog input circuitry of the 
DT9839 module. The modules support the following IEPE 
functions for each of the four analog inputs:

•  Excitation current source – wire the IEPE input to use 
the 4 mA internal excitation current source.

•  Coupling type – wire the input to select AC coupling 
or DC coupling.

Tachometer Input Features

A tachometer input signal with a range of ±30 V can 
be connected to the DT9839 module. This signal has a 
maximum frequency of 380 kHz and a minimum pulse 
width of 1.3 μs. The threshold voltage is fixed at ±2 V with 
0.5 V of hysteresis.

Measure the frequency or period of the tachometer input 
signal using tachometer counter 0. Use frequency or 
period measurements to calculate the rotation speed for 
high-level (±30 V) tachometer input signals. An internal 
12 MHz counter is used for the measurement, yielding a 
resolution of 83 ns (1/12 MHz).

Read the number of counts between two consecutive 
starting edges of the tachometer input signal by including 
channel 4 in the analog input channel list.

The software automatically synchronizes the value of the 
tachometer input with the analog input measurements, 
so that all measurements are correlated in time. The 
tachometer input is treated like any other channel in the 
analog input channel list; therefore, all the triggering and 
conversion modes supported for analog input channels 
are supported for the tachometer input.

Programmable A/D Clock

The DT9839 module supports an internal clock, which 
is derived from a 48 MHz reference clock. Use software 
to specify the internal clock source and the frequency 
at which to pace the input operations and to start the 
sample clock.  The sampling frequency ranges from 195.3 
Hz to 52.734 kHz. 

Note: According to sampling theory (Nyquist Theorem), 
specify a frequency that is at least twice as fast as the 
input’s highest frequency component. For example, to 
accurately sample a 20 kHz signal, specify a sampling 
frequency of at least 40 kHz to avoid aliasing. The 
modules support a wide pass band of DC (1 Hz for AC 
coupling) to 25.8 kHz (0.49 x sampling frequency).

The DT9839 module uses a Delta-Sigma ADC, which 
operates from a clock frequency of 512 times the output 
data rate. For example, if an internal clock frequency of 50 
kHz is specified, the module sets the internal oscillator for 
the A/D converters to 25.6 MHz. The maximum timebase 
is 27 MHz. 

The Delta-Sigma ADC has a group delay of 38 conversions, 
which means that there is a time delay of 38 sample 
periods from the analog input signal to the output data. 
The group delay of the ADC is accounted for internally so 
that the sampled data is aligned with the selected trigger 
signal. The internal filters of the ADC have a settling time 
of 76 samples. Therefore, when a step change is applied 
to one of the inputs, the output data is guaranteed to be 
fully settled by 76 sample periods.

The tachometer data (which does not have the 38 sample 
group delay) is synchronized with the analog data stream. 
This is done through the firmware and device driver by 
caching the tachometer data and aligning it in time with 
the analog data in the user’s data buffers.

Analog Input Conversion Modes

The DT9839 module supports single-value, single-values, 
and continuous scan conversion modes.

Input Triggers

A trigger is an event that occurs based on a specified 
set of conditions. On the DT9839 module, a start trigger 
source and a reference trigger source can be specified.  
Pre-trigger acquisition starts when the start trigger 
event occurs.  When the reference trigger occurs, pre-
trigger data acquisition stops and post-trigger acquisition 
starts. Post-trigger acquisition stops when the number of 
samples specified for the post-trigger scan count has been 
reached. 
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Reference Trigger Sources
The DT9839 module supports the following trigger 
sources for the reference trigger:

•  External digital (TTL) trigger — An external digital 
(TTL) trigger event occurs when the module detects 
a transition on the signal connected to the Ext Trig 
screw terminal. 

•  Threshold trigger — The reference trigger event 
occurs when the signal attached to a specified 
analog input channel in the channel list rises above 
or falls below a user-specified threshold value.

Analog Output Channels

The DT9839 module supports one 24-bit analog output 
channel.  A two-pole, low-pass 75 kHz Butterworth filter is 
used to filter the DAC output and provide a flat frequency 
response. DT9839 module outputs bipolar analog output 
signals in the range of ±2.5 V.

Analog Output Clock

The output clock (DAC sampling clock) on the DT9839 
module is derived from a 48 MHz reference clock.

The clock frequency can be programmed to a value 
between 10 kHz and 96 kHz.

Due to the group delay of the Delta-Sigma D/A converter, 
the DT9839 module requires 29 sample periods once the 
analog output sample clock is started before the first D/A 
conversion is completed.

Output Conversion Modes

The DT9839 module supports single-value, continuous,  
and waveform analog output operations. 

Output Triggers

The DT9839 supports the following trigger sources for 
starting analog output operations:

•  Software trigger
•  External digital (TTL) trigger
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QuickDAQ allows you to acquire and display from all Data 
Translation USB and Ethernet data acquisition devices 
that support analog input streaming. Combine QuickDAQ 
with Data Translation hardware to acquire data, record 
data to disk, display the results in both a plot and digital 
display, and read a recorded data file. Be productive right 
out of the box with this powerful data logging software. 
Data can be exported to other applications like Microsoft 
Excel® and The Mathworks MATLAB® for more advanced 
analysis. Two additional options can be purchased to add 
FFT analysis capabilities to the base package.

Key Features:
•  QuickDAQ Base Package (Free)

•  Ready-to-measure application software
•  Configure, acquire, log, display, and analyze your 

data
•  Customize many aspects of the acquisition, 

display, and recording functions to suit your 
needs

•  FFT Analysis Option (License Required)
•  Includes all the features of the QuickDAQ Base 

Package
•  Perform single-channel FFT operations including:

◊  Auto Spectrum
◊  Spectrum
◊  Power Spectral Density

•  Configure and view dynamic performance 
statistics

•  Supports Hanning, Hamming, Bartlett, Blackman, 
Blackman Harris, and Flat Top response windows

•  Advanced FFT Analysis Option (License Required)
•  Includes all the features of the QuickDAQ Base 

Package and FFT Analysis Package
•  Perform 2-channel FFT operations including:

◊  FRF
◊  Cross-Spectrum
◊  Cross Power Spectral Density
◊  Coherence
◊  Coherent Output Power

•  Supports real, imaginary, and Nyquist display 
functions

•  Additional FFT analysis functions supported: 
Exponential, Force, Cosiner Taper

•  Save data to .uff file format

Figure 3. QuickDAQ with Advanced FFT Analysis Option.

QuickDAQ
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QuickDAQ Advanced FFT Function Examples
The following plots show how you can use the DT9839 module with the Advanced FFT functions in QuickDAQ to 
analyze data from a sweep test. Single FFT and two-channel FFT functions are shown. Two-channel FFT functions 
compare the spectrum of a reference channel, which outputs a stimulus, to the spectrum of a response channel, which 
measures the effect of the stimulus. 

AutoSpectrum Response Channel Coherence Reference Response

Frequency Response Function FRF – Phase

FRF – Real and Imaginary Power Spectral Density
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Ordering Summary

HARDWARE

•  DT9839

FREE SOFTWARE

•  QuickDAQ
•  DAQ Adaptor for MATLAB
•  LV-Link

OPTIONAL SOFTWARE

•  QuickDAQ FFT Analysis Option (License 
Required)

•  QuickDAQ Advanced FFT Analysis Option 
(License Required)

Software Options

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

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

•  Calibration Utility — This utility allows you to calibrate features of the 
DAQ module.

•  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 DT9839 module using Visual Studio® 2003-2012; the 
class library complies with the DT-Open Layers standard. 

•  DataAcq SDK — Use the Data Acq SDK to use Visual Studio 6.0 and 
Microsoft® C or C++ to develop application software for a DT9839 
module using Windows® XP/Vista/7/8; the DataAcq SDK complies 
with the DT-Open Layers standard. 

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

Cross-Series Compatibility

Virtually all Data Translation data acquisition modules 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 
upgrade to a new Data Translation module with little to no reprogramming 
needed.

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


