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SQD-41®/SQD-41S®

High Performance, USB Powered
Modules for Sound & Vibration Analysis

Overview

The SQD-41® high-accuracy dynamic signal acquisition 
modules are ideal for portable noise, vibration, and 
acoustic measurements. 
Four, 24-bit, IEPE (ICP®) sensor inputs are synchronized 
with a tachometer input to provide data streams that are 
matched in time, for field and laboratory use. 
These rugged, compact modules are USB powered, 
making them ideal for portable measurement applications.

Key Features

•	 Runs	on	USB	Power	–	ideal	for	portable	applications
•	 Four Simultaneous, 24-bit Delta-Sigma A/D 

converters for high resolution measurements
•	 Support for IEPE (Integrated Electronic Piezoelectric) 

inputs, including use of a 2 mA or 4 mA current source 
and AC or DC coupling

•	 Up to 52.7 kS/s sample rate per channel
•	 Input range of ± 10 V with software-selectable gains 

of 1 and 10 for an effective input range of ± 10 V and 
± 1 V, respectively

•	 Return the value of tachometer counter 0 in the analog 
input data stream, to measure the period or frequency 
of the tachometer input signal synchronously with 
analog input measurements

•	 For the SQD-41S module only, the ability to read the 
value of tachometer counter 1 in the analog input data 
stream, allowing you to precisely correlate tachometer 
measurements with analog input measurements

•	 For the SQD-41S module only, support for reading 
analog output values in the analog input data stream, 
allowing you to correlate input and output values

•	 Software-programmable trigger source (software 
trigger, external digital trigger, or analog threshold 
trigger) to start the analog input operation.

•	 Internal clock source (shared between the analog 
input and analog output subsystems)

•	 For the SQD-41S module only, RJ45 synchronization 
(LVDS) connector for synchronizing acquisition on up 
to four modules

•	 BNC connectors for all models 

Analog output subsystem (SQD-41)

•	 One 24-bit D/A converter
•	 Waveform capability of up to 8,192 sample
•	 Update rate of 46.875 kS/s
•	 Output range of ± 10 V
•	 A software trigger starts the analog output operation

Analog output subsystem (SQD-41S)

•	 One 24-bit D/A converter
•	 Single value, waveform, and continuous streaming 

output
•	 Programmable output rate from 10 kS/s to 52.734 

kS/s
•	 Output range of ± 10 V
•	 3 mA output current
•	 Software-programmable trigger source (software 

trigger, external digital trigger, or analog threshold 
trigger) to start the analog output operation.

Supported Operating Systems

•	 Windows® 10/8/7/Vista® 32/64-bit
•	 Linux®
•	 MacOS®

 
 
 
 
 
 
 
 
 

Analog Input Features
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SQD-41 Block Diagram

SQD-41 Block Diagram
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SQD-41S Block Diagram

SQD-41S Block Diagram
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Analog Input Channels

The SQD-41 modules support four, single-ended 
analog input channels. All analog input channels are 
simultaneously clocked. Software-selectable gains of 
1 and 10 provide effective input ranges of ± 10 V and 
± 1 V, respectively. 
The SQD-41 modules use 24-bit Delta-Sigma analog-
to-digital converters (ADCs) that provide anti-aliasing 
filters based on the clock rate. These filters remove 
aliasing, which is a condition where high frequency 
input components erroneously appear as
lower frequencies after sampling.

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 SQD-41 modules. The modules support the 
following software-programmable IEPE functions for 
each of the four analog inputs:
 
•	 Excitation current source	 –	 The	 SQD-41	 and	

SQD-41S modules provide an internal excitation 
current source of 4 mA. 

•	 Coupling type	–	AC	coupling	or	DC	coupling	can	
be selected.

Programmable A/D Clock

The SQD-41 modules support an internal clock, which 
is derived from the USB clock. Use software to specify 
the internal clock source and the frequency at which 
to pace the input and output operations and to start 
the sample clock. For the SQD-41 and SQD-41S, 
the sampling frequency is user-selectable up to a 
maximum of 52.734 KHz.

Tachometer Input Features

The SQD-41 and SQD-41S modules accept one ± 30 
V, 32-bit tachometer input signal. 
On the SQD-41, his signal has a maximum frequency 
of 380 kHz and a minimum pulse width of 1.3 μs.  On 
the SQD-41S, this signal has a maximum frequency 
of 1 MHz and a minimum pulse width of 0.4 μs. 
The threshold voltage is fixed at +2 V with 0.5 V of 
hysteresis.

Analog Output Channels (coming soon)

The SQD-41 and SQD-41S modules support one 24-
bit analog output channel. Note that on the SQD-41S 
module, you can read back the value of the analog 
output channel through the analog input channel list.
The SQD-41 and SQD-41S modules provide a 
twopole, 10 kHz Butterworth filter to prevent noise 

from interfering with the output signal. The analog output 
channel powers up to a value of 0 V ±10 mV.

The SQD-41 and SQD-41S can output bipolar output 
signals in the range of ±10 V, with a gain of 1.

The output clock on the SQD-41 and SQD-41S modules 
is derived from the USB clock to produce the output clock 
frequency. On the SQD-41 module, the clock frequency 
is fixed at 46.875 kHz. On the SQD-41S module, you 
can program the clock frequency to value between 10 
kHz and 52.734 kHz.

Synchronizing Acquisition on Multiple SQD-41S 
Modules

SQD-41S module provides an RJ45 (LVDS) 
synchronization connector that you can use to connect 
and synchronize multiple SQD-41S modules. In this 
scheme, one module is the master and the other 
modules are slaves. You specify the synchronization 
mode (master, slave, or none) of the
RJ45 connector using software.

When configured as a master, the RJ45 synchronization 
connector outputs trigger and clock signals. When 
configured as a slave, the RJ45 connector accepts 
trigger and clock signals from the master; you cannot 
use the Ext Trig BNC connector or the analog threshold 
trigger on the slave module in this configuration. When 
configured as none (the default mode), the SQD-
41S module uses the USB clock instead of the RJ45 
synchronization connector. The synchronization mode 
remains set until changed or until the application exits.

Synchronizing two SQD-41S modules by daisy chaining
the RJ45 connectors (shown using External Trigger).
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You can connect multiple modules in one of two 
ways. The following diagram shows how to connect a 
maximum of two SQD-41S modules by daisy chaining 
them together through the RJ45 connector.

The following diagram shows how to connect a maximum 
of four SQD-41S modules by using an RJ45 distribution 
panel, where the panel contains four RJ45 connectors 
that are wired in parallel.

When synchronizing multiple modules, start the slave
modules before starting the master module. 
When the master module is triggered (using any of the 
supported trigger sources), both the master and the 
slave modules start acquiring data at the same time 
(within one A/D conversion of the clock). Note that 
you can set the clock rate to be the same or different 
on each module. When acquisition is stopped on the 
master module the slaves continue to run and return 
data until the analog input subsystem is stopped on the 
slave modules.

A Master/Slave connection allows two modules to operate in
perfect synchronization for 8 IEPE inputs and 2 tachometer
inputs.


