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ABSTRACT

Today’s manufacturers business is the growing of production with existing machinery, while 
continuing to cut costs. But the most harmful cost is unplanned equipment and manufacturing 
process downtime.

This paper is focused on a new strategy to monitor equipment and machinery in order to reduce these 
harmful costs. 

The Sequoia IT SeTAC could be used in several processes in a manufactory plant. Thanks to its 
innovative technology, it has the ability of detecting impending mechanical failures in working 
processes at the early stages of fault development and detecting shocks and collisions during the 
working process, saving these information on the sensor internal memory. 

The SeTAC reduces considerably the costs and difficulty of acceleration and vibration monitoring in 
industrial environment.

The SeTAC is a highly sophisticated sensing device which takes advantage of new technologies and 
manufacturing techniques, coupled with the in house development of advanced hardware and 
software solutions, to provide an accurate and reliable monitoring system. It is a smart sensor capable 
of signal discrimination, conditioning, analysis and digital communication. Moreover, the auto-
diagnosis function always ensures measure reliability.

Thanks to the programmability of the device, the SeTAC can be configured to perform different 
functions. It is enough to install the device in the desired location and supply the required voltage in 
order to have a reliable monitoring system.

Within this short technical document it will be explain the whole functioning SeTAC system, its 
application software for process monitoring, how to use it and real case history.

SeTAC GENERAL DESCRIPTION

All the industrial machines utilise working gears and members in motion which produce dynamic
forces, vibrations and accelerations on the machine itself and on structures which are connected to 
the equipment. The ability to obtain an accurate description of the vibration by measurement and 
analysis can provide an invaluable contribution for gathering reliable information on the behaviour of 
the machine under different conditions, on the working process and on the quality of the final 
products. By using this information effectively, it is possible to identify problems and asses their 
causes, evaluate the effect of proposed changes on the overall process and make meaningful decisions 
on the production system.

However, despite the growing awareness on the importance of this information, monitoring and 
detecting these often small variations has not been so far technically or economically easy to obtain.
Moreover, existing systems are expensive and complex.

The SeTAC is built on the latest technological innovations and is 
able to provide a precise and reliable monitoring system. It can 
work as an autonomous monitoring solution in new, modern 
systems, be installed on old equipment or structures, replace or be 
integrated within existing installations. It offers high performance 
and reliability in a small and robust case. Due to the 
miniaturisation of the components that build the system, the 
integration of different functions in a unique device and the 
measurement accuracy, the SeTAC is surely one of the most 
advanced vibration monitoring systems available on the market.

The Sequoia Triaxial Acceleration Computer (SeTAC) is a device 
that includes three MEMS accelerometers, one for each of the 
Cartesian axis. The accelerometer signals are then computed by a 
microprocessor that is integrated within the SeTAC. This 

Figure 1: SeTAC axis
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Figure 2: SeTAC application fields
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Detect frame chatter
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and feedback sensing

Monitor machines and processes in 
automated machinery or equipment
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SeTAC TECHNICAL DESCRIPTION

General features

Bandwidth: linear DC up to 2500 Hz 

Configuration Triaxial accelerometer

Response time: < 1 ms

Sensor elements

Type: Capacitive micro-milled silicon MEMS

Bandwidth: DC from 0 to 2500 Hz

Dynamic range: 85 dB @ 10Hz 

Full scale range: ± 18 g full scale

High Linearity

Low hysteresis

Low Cross Axis Sensitivity

Resolution: 1 mg @10Hz

Shock:  Up to 1000 g

Minimum temperature offset drift

Integrated temperature sensor

Electrical characteristics

Supply Voltage: 20÷36 VDC

Supply Current: 200 mA 

Communication: RS232 or USB

Serial communication protocol: USB/RS232 up to 38 kBaud

Physical Outputs (relay contacts): Out1 and Out2 = 240Vdc, 6A;  

Out3 =240Vdc, 150mA

Real time clock battery autonomy without power supply: 20 months

Inputs/Outputs:

3 digital outputs

2 digital inputs (maximum voltage to be applied: 24V)

1 Serial RS232 (user interface and remote configuration)

1 Serial USB (user interface and remote configuration)

Power: 20÷36 VDC  power supply, 200 mA

Cable: 2 m, polyurethane jacket. PUR shielded. Cable extensions may be used but cable length 

should not exceed 30m length.
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Housing / Environment

Case:Aluminium box, 30 x 55.5 x 15mm (see

Fig. 3)

Weight: 55 g

Protection index: IP67

Temperature Operating: -20° to 70 °C

Storage: -40° to 100 °C

Humidity: 0 to 100 % 

Figure 3: Dimensions of the SeTAC aluminium case

SeTAC INSTALLATION

Due to the variety of the functions that can be performed by the SeTAC, mounting information cannot 
be specific for all the equipment and applications. Therefore, the guidelines detailed in the following 
paragraphs are only the general instructions that should be considered for mounting and the electrical 
connection of the sensor. Installation and service of the SeTAC must be performed either by people 
who's trained and by Sequoia IT personnel and according to Sequoia IT guidelines and suggestion, or 
directly by Sequoia personnel.

Positioning

The SeTAC should be mounted in a place where the phenomena to detect can be mechanically 
transmitted to its box. The closer the sensor is mounted to the source, the more satisfactory will be 
the monitoring results. Care must be taken in mounting the sensor and attention is required in order 
to prevent damages to the sensor, to the cable and to the machinery to which the SeTAC is applied.

The SeTAC box must be secured to the equipment that has to be monitored by drilling and screwing 
(there are 4 holes for mounting), especially if the disturbances to detect are high in frequency. In order 
to get the best signal measurement and analysis, the SeTAC should be mounted on a flat surface, 
prepared using the sensor dimensions as guidelines.

Moreover, care must be taken to the fixing devices. These must be securely fastened so that they do 
not add other vibrations to the monitoring system and do not modify the signal that is measured by 
the SeTAC. The sensor must be mounted on the most relevant part of the equipment, i.e. the point in 
which the measured vibration is effectively representative of the overall stress to which the equipment 
is subject. For example, when the monitored equipment is a metal cutting machine, the recommended 
location for fixing the sensor is the machine spindle nose.

It is necessary to be cautious not only to the way in which the SeTAC is fixed to the equipment, but 
also to the cable mounting. Secure the cable with appropriate mechanical fasteners, being careful not 
to break the insulation or crush the internal wiring. Provide adequate slack in the cable to allow it to 
flex when moving machine elements are present.

Programming

The SeTAC belongs to the category of the smart sensors. It is a programmable device and can perform 
different functions according to the uploaded software. By using a personal computer – connected to 
the SeTAC via RS232 or through the USB port – and the SeTAC Interface board that is provided 
together with the SeTAC, it is possible to modify the current monitoring parameters. Moreover, a new 
software can be uploaded into the device at any time. In daily use, the SeTAC is only connected with 
power supply and a PC only serves as a graphical user interface for displaying waveform signals.
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The diagram shown in the following figure provides a quick indication of the connection scheme to be 
applied for programming the SeTAC.

Figure 4: SeTAC programming connection diagram

The SeTAC is provided together with the SeTAC Interface. It is a programmer and signal repeater that 
makes easy the connection of the sensor with the PC, the PLC, the machine control and any other 
panel providing input or output signals to the monitored equipment. The major Interface Board 
components are identified in the photograph and  in the table below.

(20 ÷ 36) VDC

3 digital outputs
driven by relays
and 2 digital inputs
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Figure 5: SeTAC Interface

Component Description

SeTAC 15 pin D-type HD conn. to link the SeTAC Interface

RS232 Serial 9pin D-type conn. to link a PC (in alternative to USB)

USB USB conn. to link a PC (in alternative to RS232)

PWR Led power ON: it stays ON as long as power is available

IN/OUT Led for visual indication of the sensor I/O status

Relays The relays are used for output electrical de-coupling

Terminal block 

strip
14 pin strip providing connection for input, outputs and power 

Power supply must be provided to the Interface Board by the 24Vdc electrical cabinet line. The 
programming box should be installed into the cabinet using the DIN rail mounting provided. It is 
suggested to install the Interface in a protected location (required protection index: IP65). 

Wiring for inputs, outputs, power and the monitoring function is provided through the terminal block 
connector on the Interface Board. A view of the Interface board pin out connector is shown in figure 6:

Figure 6: Interface Board terminal block connector

Connection information (including the pin number, label, pin description and function) is provided in 
the following table.
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Fig. 13 The oscilloscope

You can open the Event Log window (Fig. 11) from the Tools Menu (Tools – Event Log – On Device). 
The most recent events are shown at the top of the list and are immediately available to the user, 
whereas the download of the entire list can take some time. The entire list can be saved to a file (Menu 
Tools – Event Log – Save to File) and browsed later (Menu Tools – Event Log – Load from File) even 
without the 

SeTAC connected. Be careful that only the data downloaded from the SeTAC will be saved to the file: 
you have to wait the download operation to be completed before saving the list to a destination file.

Settings Archive / Restore: once the SeTAC configuration, the filter cut frequency and the limits 
have been set, they are permanently saved in the device and automatically reloaded on each power on. 
In order to program another SeTAC with the same monitoring parameters, or replace a failed unit, the 
Archive / Restore functionality is provided in the “Tools Menu”. Use the Save to File command (Tools –
Archive – Save to File) to store in a file all the settings of the device. These settings can then be 
reloaded in the same SeTAC or in another sensor with the Load from File command (Tools – Archive –
Load from File).

Global settings In the Device Settings window (Fig. 8, menu ‘Tools – Device settings’) the user can 
visualize and adjust the SeTAC internal clock. Use the “Synchronize with PC” button to synchronize 
the device clock with a PC or open CNC internal clock). Moreover, the Output Disable function can be 
selected by clicking within the white check box.

If this mode is selected, no alarm will be provided. No other variation will affect the behavior of the 
system: the software will work as normal, except for a red blinking box in the status bar. This feature 
can be useful to set up the application without giving any alarm to the interface. Turn-off delay sets 
the lenght for the alarm visualization. 

Monitor Active: The Monitor Active input enables the monitoring activity of the SeTAC. When the 
Monitor Active is not enabled, the limits are not activated even if the user try to select them in the user 
interface. This can be noted because the limit boxes remain white even if they have been checked 
(please, refer to the paragraph “Common Features of the User Interface” for further information on the 
limit setting function). Without the MA, no alarm will be raised and no alarm entry will be written in 
the Log Book.

Continuous Autodiagnostic: the SeTAC is able to perform a self test procedure to check the 
functionality of the system components. If the test fails, an alarm is issued on output 3 and the event 
is added to the log. This feature always ensures the reliability of the monitoring function and makes 
the SeTAC the most appropriate application for all the tasks that require guaranteed uninterrupted 
control.

Common Features of the User Interface

The oscilloscope: Most applications utilizing

a signal with a time domain, that can be displayed by 

the Oscilloscope function (fig. 13) in the user 

interface.

Fig. 12: Device Settings










