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1 Introduction 
 

The i-Spector modules are a family of products designed to operate as full-featured radiation detection systems for 
Gamma Spectroscopy and/or Neutron-Gamma Discrimination. Its profile makes this unit ideal for many portable 
applications where size, weight and power consumption are important constraints. Depending on the chosen model, the 
i-Spector is suitable for a wide range of applications:  

• PMT replacement in physics experiment 

• Laboratory R&D on SiPM technology 

• Portable Gamma-Spectroscopy 

• Industrial process monitoring 

• Environmental Monitoring 

• Handheld borders control against illicit traffic of radioactive material 

• Neutron detection experiments 

• Vehicle/personnel chek-point portals. 
 
The i-Spector units are all-in-one detector and electronics instruments based on a SiPM area (18×18 mm2, 24×24 mm2 
or 30×30 mm2), possibly coupled to a scintillation crystal suitable for the chosen application. The i-Spector integrates in 
a compact tube-like mechanics the detection stage, frontend electronics, an integrated power supply for SiPM biasing 
and, eventually, a digital chain to process onboard the incoming data. The i-Spector can be controlled via Ethernet and/or 
wireless communication based on LoRa standard. A web-based GUI allows the user to set the acquisition parameters, 
see results on plot and perform basic data analysis. 

Multiple i-Spector tubes can be connected and controlled from a single PC. The API interface allows to control multiple 
devices using very simple HTTP requests and JSON vectors. A cloud-based sofware (Rad Cloud – FREE TRIAL) allows to 
build a network of i-Spector units, collecting data from the detectors and displaying them on maps or interactive tables. 

i-Spector is available as OEM electronics to encourage integration in more complex detection systems or in ASSEMBLY 
version, with a suitable scintillation crystal coupled to the SiPM area. The standard assembly is available with CsI for 
Gamma Spectroscopy and EJ-276 for Gamma-Neutron Discrimination. Other crystals can be mounted on request. The 
ASSEMBLY unit is enclosed in a light-tight aluminum/plastic tube ( Ø 60 mm, h 135 mm ), with possibility to unmount the 
crystal holder and easily change it. 

CAEN offers a selection of five models to meet at best the user’s needs: 
  

• i-Spector (S2560) is the analog base model, designed to replace PMT + preamplifier chain 

• i-Spector PLUS (S2560T) integrates an additional Timing Unit, to perform event timestamping, ToF 
measurements, coincidence between multiple i-Spector modules and photon counting  – COMING SOON 

• i-Spector Digital (S2570) is a fully-integrated Gamma Spectrometer. It embeds a full-featured MCA based on 
80 MSps, 12-bit ADC and digital charge integration algorithm. It provides as output the acquired energy 
spectrum, calculated onboard.  

• i-Spector LoRa (S2570L), with respect to i-Spector Digital, integrates an additional radiocommunication 
interface which is ready to connect to LoRaWAN networks for IoT and environmental monitoring applications. 

• i-Spector PSD (S2590) is a compact neutron detector, based on a fast plastic scintillation crystal. It hosts a 250 
MSps, 12-bit ADC and a microcontroller to perform real-time pulse shape analysis for Gamma/Neutron 
discrimination. 

All i-Spector models can be controlled via Ethernet through a user-friendly Web Interface . The web-based GUI allows 
to configure and monitor the device, with the possibility to access the spectrum and process it online and view the results 
of pulse shape analysis. A Software Development Kit is also available, to allow the user to fully automatize and control 
the system. The SDK is based on JSON data exchanged using standard HTTP POST, supported by every modern 
programming language and operating system (Win/MacOs/Linux/Android/iOS).  
 
Rad Cloud software (FREE TRIAL) is also available as web application or server machine, in order to build a network of 
multiple i-Spector units, especially for radioactivity monitoring in large areas. 

  
Available models are listed below: 
 

Unit Description Product Code 
S2560D i-Spector 18x18 mm2 -OEM WS2560DXOAAA 

S2560E i-Spector 1” (24x24 mm2 ) -OEM WS2560EXOAAA 
S2560F i-Spector 30x30 mm2 -OEM WS2560FXOAAA 
S2560D i-Spector 18x18 mm2 – CsI ASSEMBLY WS2560DXAAAA 

S2560E i-Spector 1” (24x24 mm2 ) - CsI ASSEMBLY WS2560EXAAAA 
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S2560F i-Spector 30x30 mm2 - CsI ASSEMBLY WS2560FXAAAA 
S2560TD i-Spector PLUS 18x18 mm2 – OEM (COMING SOON) WS2560TDXOAA 

S2560TE i-Spector PLUS 1” (24x24 mm2 ) – OEM (COMING SOON) WS2560TEXOAA 
S2560TF i-Spector PLUS 30x30 mm2 – OEM (COMING SOON) WS2560TFXOAA 

S2560TD i-Spector PLUS 18x18 mm2 – CsI ASSEMBLY (COMING SOON) WS2560TDXAAA 
S2560TE i-Spector PLUS 1” (24x24 mm2 ) – CsI ASSEMBLY (COMING SOON) WS2560TEXAAA 

S2560TF i-Spector PLUS 30x30 mm2 – CsI ASSEMBLY (COMING SOON) WS2560TFXAAA 
S2570D i-Spector Digital 18x18 mm2 -OEM WS2570DXOAAA 

S2570E i-Spector Digital 1” (24x24 mm2 ) -OEM WS2570EXOAAA 
S2570F i-Spector Digital  30x30 mm2 -OEM WS2570FXOAAA 

S2570D i-Spector Digital 18x18 mm2 – CsI ASSEMBLY WS2570DXAAAA 
S2570E i-Spector Digital 1” (24x24 mm2 ) - CsI ASSEMBLY WS2570EXAAAA 
S2570F i-Spector Digital 30x30 mm2 - CsI ASSEMBLY WS2570FXAAAA 

S2570LD i-Spector LoRa 18x18 mm2 – OEM  WS2570LDXOAA 
S2570LE i-Spector LoRa 1” (24x24 mm2 ) – OEM  WS2570LEXOAA 

S2570LF i-Spector LoRa 30x30 mm2 – OEM WS2570LFXOAA 
S2570LD i-Spector LoRa 18x18 mm2 – CsI ASSEMBLY WS2570LDXAAA 

S2570LE i-Spector LoRa 1” (24x24 mm2 ) – CsI ASSEMBLY WS2570LEXAAA 
S2570LF i-Spector LoRa 30x30 mm2 – CsI ASSEMBLY  WS2570LFXAAA 

S2590A i-Spector PSD 12x12 mm2 – ASSEMBLY (COMING SOON) WS2590AXAAAA 
S2590C i-Spector PSD 24x24 mm2 – ASSEMBLY (COMING SOON) WS2590CXAAAA 

S25X0 Assembly kit and service for i-Spector OEM – new version WS25X0ASSBXA 
Table 1.1: table of available models and accessories. 
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2 Technical Specifications 
 

GENERAL 

Form Factor  
Portable 
Ø 60 mm, h 90 mm, 150 g (OEM) 
Ø 60 mm, h 135 mm, >500 g (ASSEMBLY) 

Operating Temperature 
-20 … +50 °C 

 

POWER CONSUMPTION 3W max. 

SUPPLY VOLTAGE 8-13 V (12 V typ.) 

SiPM 
Area made of Hamamatsu S14160-60520HS 

18x18, 24x24 or 30x30 mm2 

HIGH VOLTAGE  
for SiPM biasing 

Range: 20-80 V (10 mA) 

Accuracy : 1 mV 

Thermal Feedback Accuracy: 0.01 °C – 1mV 

FRONTEND STAGE 

S2560/S2570 

Preamp Gain : x 5 

Bandwidth : > 1GHz 

Shaping time: 180 ns 

S2590 

t.b.d. 

ANALOG OUTPUT -4 …. +4 V , 170 mA on the OUT LEMO connector 

TIMING RESOLUTION 
50 ps @ rate <20 kpcs 
5 ns @high rates 

MCA 

12-bit @ 80 MS/s ADC 

Nr. of channels: 4096 

Resolution @ 100 kpcs : < 0.2% 

Processing Algorithm : Digital Charge Integration 

Performances  
with CsI(Tl) crystal (18x18x30 mm3) 

Energy range : 30 keV to 30 MeV 

Energy resolution @ 662 keV : < 6% 

Non-linearity: < 0.1% 

PSD  

12-bit @ 250 MS/s ADC 

Processing Algorithm: Pulse Shape 

Discrimination 

Performances  
with EJ-276 crystal (12x12x30 mm3) 

FoM ~ 2.50 in 1÷1.5 MeV range 

 FoM > 1.27 in 200-300 keV range. 

  
 

COMMUNICATION INTERFACE 
Ethernet 100 Mbps + LoRa (optional) 

Micro-USB (COMING SOON) 

LoRa antenna compliant with 
EU/Asia standard (868 MHz) or US 
standard (915 MHz) 

SOFTWARE 
• Graphical web interface  

• SDK based on JSON data and standard HTTP post 

• Rad Cloud (FREE TRIAL) for multiple units networking 

 
Table 2.1: technical specifications of i-Spector. 
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3 Packaging and compliancy 
The i-Spector is a portable tube-like unit, supplied as OEM electronics or ASSEMBLY detector with scintillation crystal 
coupled to the SiPM area: 
 

• S2560/S2560T/S2570/S2570L models are available as OEM or ASSEMBLY with CsI scintillation crystal. 
 

• S2590 is available only in ASSEMBLY with EJ-276 scintillation crystal. 
 

               
 

Figure 3.1: general view of two different i-Spector models, in OEM and ASSEMBLY versions.  

 
The user is equipped with Ethernet and micro-USB communication cables. 
 

 
Figure 3.2: cables included in the delivered kit. 

 
 
 
 

CAUTION: to manage the product, consult the operating instructions provided. 

 

A POTENTIAL RISK EXISTS IF THE OPERATING INSTRUCTIONS ARE NOT 
FOLLOWED! 

 

 

CAEN provides the specific document “Precautions for Handling, Storage and 
Installation” available in the documentation tab of the product web page that the user 
is mandatory to read before to operate with CAEN equipment. 

  

http://www.caen.it/documents/Product/attach/Precautions_for_Handling_Storage_Installation.pdf
http://www.caen.it/documents/Product/attach/Precautions_for_Handling_Storage_Installation.pdf
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4 Power Requirements 
The i-Spector is powered by an external 220V-12V AC/DC stabilized power supply provided with the board and included 
in the delivered kit. An adapter cable to easily connect the power supply jack to the i-Spector is also provided. An 
additional screw terminal connector is inserted into the i-Spector DC power port and can be used to connect a different 
power supply source. 

 

 
Note: if using a different power supply source, like battery or linear type, it is recommended the source to provide +12V 

 

 WARNING: the maximum operating voltage is 13V while the minimum is 8V. 

 

 

                  

 

 

 

 

 
 
Figure 4.1: AC/DC power supply wall adapter and female jack cable provided with the module. 
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5 Hardware Description 
In this Chapter we summarize the main hardware features of the i-Spector and the possible fields of application. Here 
below, we report a table to highlight the differences among the models of the i-Spector family. 
 

 i-Spector  
S2560 

i-Spector PLUS  
S2560T 

i-Spector Digital 
S2570 

i-Spector LoRa 
S2570L 

i-Spector PSD 
S2590 

Main Application 
PMT 

replacement 
Timing 

measurements 
Gamma Spectroscopy 

Environmental 
monitoring 

Neutron detection 

Availability OEM, ASSEMBLY  ASSEMBLY 

Size 
OEM: Ø 60 mm, h 90 mm 

ASSEMBLY: Ø 60 mm, h 135 mm 

SiPM Area 18x18, 24x24 or 30x30 mm2 12x12 or 24x24 mm2 

Scintillation Crystal CsI, others on request EJ-276 
Scintillation Crystal size Up to nearly 1.5”  Up to nearly 1” 

High Voltage 20-80 V 
Preamplifier x5, 1GHz BW preamplifier  t.b.d. 

Shaping Time 180 ns t.b.d. 
Analog Output ✓  ✓  ✓  ✓  ✓  

Digital I/Os  ✓     
Timing Resolution - t.b.d. - - - 

ADC -  -  12-bit, 80 MS/s 12-bit, 250 MS/s 
MCA   ✓  ✓  ✓  

PSD     ✓  
Connectivity Ethernet Ethernet Ethernet Ethernet / LoRa™ Ethernet 

Software Web GUI Web GUI Web GUI/Rad Cloud Web GUI/Rad Cloud Web GUI/Rad Cloud 

Table 5.1: summary of the hardware features of i-Spector family. 

 

i-Spector (S2560) and i-Spector PLUS (S2560T) 
The i-Spector is designed to replace a classical PMT + preamplifier chain. It  is based on a SiPM area followed by a front-
end analog electronics, it is equipped with a High Voltage (20-80 V) Power Supply for SiPM biasing, a temperature sensor 
for HV feedback loop, and a microcontroller to implement a graphical web server and provide Ethernet communication 
interface. The output is a fast amplified analog signal, which can be processed with an external MCA/Digitizer.  
 
The i-Spector PLUS (COMING SOON), with respect to the standard i-Spector, implements an additional Timing Unit which 
hosts two programmable threshold discriminators, a TDC and a FPGA to perform signal correlation with external signals, 
event timestamping and coincidences between multiple units.  

 
 
 

 
 

 
Figure 5.1: i-Spector and i-Spector PLUS block diagram. The scintillator is shown as example and is not included with OEM version. 

 

Scintillator
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I/O 2

i-Spector PLUS 

i-Spector  
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Number Description 

1 Micro-USB Interface Connector (COMING SOON) 

2 Analog preamplifier output on LEMO connector 

3 Power Supply Connector (12 V typ.) 

4 Ethernet Communication Interface 

5 GPIO1/GPIO2 LEMO connector for Timing Unit signals 

 
Figure 5.2: Panel view and description of the i-Spector and i-Spector PLUS models. 

i-Spector Digital (S2570) and i-Spector LoRa (S2570L) 
The i-Spector Digital is designed to operate as a compact Gamma Spectrometer, replacing the classical chain of detector, 
preamplifier and MCA. It  is based on a SiPM area followed by a front-end analog electronics, it is equipped with a High 
Voltage (20-80 V) Power Supply for SiPM biasing , a temperature sensor for HV feedback loop, a charge preamplifier, a 
shaper, a digital MCA based on Digital Charge Integration and a microcontroller to implement a graphical web server. 
The output is a fast amplified analog signal an 4k bins spectrum calculated onboard. 
 
The i-Spector LoRa, with respect to the i-Spector Digital, implements an additional Long Range (LoRa) communication 
interface (Microchip RN2483, refer to [RD1]), for environmental and homeland security applications. The communication 
standard is compatible with LoRaWAN Gateway. A cloud server-based application (Rad Cloud – FREE TRIAL) is already 
implemented, basing on MultiConnect® Conduit™ Programmable Gateway for the IoT (refer to [RD2]). 
 

 
 
 
 
 
 

Scintillator

SiPM

Q-PRE

HV

FAST ANALOG
OUT (LEMO)

A
D

C MCA uC
WEB-APP

LAN

LORA

Temperature 
feedback

i-Spector LoRa 

i-Spector Digital  
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Signal from SiPM

PRE

LEMO OUT

ADC TRIGGER
BASELINE

MEAN

CHARGE 

INTEGRATION
Spectrum

 
 
Figure 5.3: i-Spector Digital and i-Spector LoRa block diagram. The scintillator is shown as example and is not included with OEM version. 
In the bottom part the complete MCA chain is shown. 

 
 
 

 
 

Number Description 

1 Micro-USB Interface Connector (COMING SOON) 

2 Analog preamplifier output on LEMO connector 

3 Power Supply Connector (12 V typ.) 

4 Ethernet Communication Interface 

5 Connector for LoRa antenna 

 
Figure 5.4: Panel view and description of the i-Spector Digital and i-Spector LoRa models. 

 

i-Spector PSD (S2590) – COMING SOON 
The i-Spector PSD is a portable neutron detector system. The unit is full-featured with a Front-End stage designed to 
sum up analog signals from SiPM and preserve scintillation time response , integrated HV for SiPM biasing, a 250 MSps 
12-bit ADC and a microcontroller to perform real-time pulse shape analysis. It can be controlled through Ethernet and 
it provides as output an analog amplified signal, a 4k channels energy spectrum and a PSD scatterplot calculated onboard. 
 
 
 

 

PSD 
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Number Description 

1 Micro-USB Interface Connector (COMING SOON) 

2 Analog preamplifier output on LEMO connector 

3 Power Supply Connector (12 V typ.) 

4 Ethernet Communication Interface 

 
Figure 5.5: Panel view and description of the i-Spector PSD model. 

 

i-Spector ASSEMBLY 
All i-Spector models are available in assembly version, with SiPM area coupled to a suitable scintillation crystal. In 
particular, standard assembly are available as reported in the following: 

 

• S2560/S2560T/S2570/S2570L - CsI scintillation crystal for Gamma particles detection, available in 18x18x30 
mm3, 24x24x30 mm3 (approx. 1x1x1.2 inch3) , 30x30x38 mm3 (approx. 1.2x1.2x1.5 inch3). 
 

• S2590 – EJ-276 scintillation crystal for Gamma-Neutron discrimination, available in 12x12x30 or 24x24x30 mm3  
 
 

 

Note: under certain circumstances, EJ-276 plastic scintillators can show a degradation when exposed for long time to 
oxygen. This results in a slight colouration of the material, leading to a decrease of the light output of approx. 25 % in 51 
– 76 mm size samples. The excellent pulse shape discrimination properties however are unchanged. It is advised that 
storage for a long time is done under nitrogen or an inert gas atmosphere. Aluminium-encapsulated samples are filled by 
the producer with Argon, prior to hermetic sealing. 
 
 
i-Spector ASSEMBLY is provided enclosed in a light-tight aluminium/plastic tube, with aeration grids for electronics 
passive cooling, as shown in Figure 5.6. Depending on the model , the front panel is identical to what is stated in the 
precious paragraphs. 
 
The scintillation crystal is housed in the black DELRIN (hard plastic) holder, which is screwed up to the red aluminium 
tube hosting the electronics. The holder is divided in two sections and it can be easily open thanks to four set screws 
which fasten together the two plastic parts. In this way, the crystal inside can be easily removed, inspected and replaced 
as well as other compatible crystals can be coupled to the SiPM area. 

 
 



CAEN  Electronic Instrumentation 
 

GD6745 – i-Spector Family Quick Start Guide Rev. 3 14 

 
 
Figure 5.6: general view (top) and cross-section view (bottom) of the i-Spector in ASSEMBLY version. The dimensions of the external 
housing (here in mm) are identical for all models. In the bottom view, is shown the maximum possible dimensions for a scintillation 
crystal (ø 1.5” x 1.5” h) housed in the standard holder. 

CRYSTAL 

ELECTRONICS 
SiPM 
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6 Getting Started 
In this Chapter, we give a step-by-step procedure to guide the user in quickly setting up the i-Spector and performing 
basic measurements with a radioactive source. 
 
The measurements shown in this chapter are based on i-Spector Digital (S2570D) in ASSEMBLY version with CsI crystal. 
The unit is connected via Ethernet to a PC with Windows 10 OS. This procedure can be easily extended to other operating 
systems and i-Spector models, when the described features are supported.  

Ethernet Connection to the PC 

 Note: the default IP address of the i-Spector for Ethernet connection is 192.168.50.2 

1. Power ON the i-Spector feeding + 12 V at the green supply voltage connector 
 

2. Connect the Ethernet cable from i-Spector to the PC. 

3. Configure the Ethernet network of your PC from the “Network and Sharing Center”, as shown below. 

 

 

 

 

 

1 

 

 

 

 

 

 

 

Right-click → Properties 



CAEN  Electronic Instrumentation 
 

GD6745 – i-Spector Family Quick Start Guide Rev. 3 16 

4. Wait around 30 s, then open a web page (Microsoft Edge browser is suggested) and enter the web address 

192.168.50.2. The homepage of the graphical web interface will open. 

 
 
 

 
 

5. Now you are ready to use your i-Spector! 

Setting the High Voltage   

After opening the Web Interface, the Monitor Tab will appear, showing the measured High Voltage parameters (Output 
Voltage and Current) and the Temperature value used for the HV feedback loop. The temperature sensor is placed very 
near to the SiPM, so that this temperature can be considered as the real temperature of the sensor. 
 

 Note: the maximum measured output current is 1 mA 

 

 

Note: the Output Voltage and the relative temperature feedback loop are pre-set with the optimal values for the SiPMs 
installed on the i-Spector. When powering the i-Spector, the High Voltage goes automatically ON, so that it is possible to 
see the analog output signal even without using the Web Interface. 
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Figure 6.1: the Monitor tab of the i-Spector Web Interface 

 
Other basic monitor parameters are shown on the right top part of the window,  like the Voltage set point, the HV status, 
the occurrence of Over Voltage/Over Current conditions and the feedback Control Mode (temperature or digital). 
 
The Output Voltage can be changed manually using the “Basic Controls” to set the voltage set point and switch on the 
High Voltage module.  

 WARNING: if changing the Output Voltage set point, please pay attention not to damage the SiPMs. Read carefully 
the SiPMs datasheet for maximum allowed voltage and check the advanced HV Control parameters in the Settings tab. 

More advanced settings can be done using the “HV Control” menu in the Settings tab (see Figure 6.2). Here you can set 
the following parameters: 

• HV output switch ON/OFF 

• HV output voltage 

• Enable/Disable the temperature or digital feedback loop 

• Compliance Voltage (protection on the max. output voltage) 

• Over Current Protection (mA) 

• Thermal Protection (°C) (value = 0 means the protection is disabled) 

• Ramp speed (V/s) when switching ON/OFF the HV 

• SiPM Temperature Coefficient for the bias feedback loop (default = -34 mV/°C @25°C) 

• Status of the HV on start-up  

• Enable/Disable saving of a given parameters set on flash, to make it loaded by default 
 
The parameters are set after pressing the Apply button. 
 

 
Note: all the parameters for the “HV Control” menu, are pre-set with the optimal values for the SiPMs installed on the 
i-Spector. It is possible to change these settings and define them as default by storing the values on flash. 
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Figure 6.2: the HV Control menu in the Settings tab of the i-Spector Web Interface 

 

SiPM signal at the oscilloscope 

Using all versions of i-Spector, it is possible to monitor the fast output signal of the preamplifier using the OUT LEMO 
connector on the front panel of the unit. This can be useful to check the correct operation of the instrument and to 
process the analog signal with an external electronics system.  
 

 
Note: using factory settings stored on the instrument, it is not needed to connect the i-Spector to the PC in order to see 
the output analog signal, it is sufficient to switch the unit ON. 

 
In order to visualize the analog signal on oscilloscope, follow the steps below: 
 

1. Place a radioactive source in front of the i-Spector 

2. Switch ON the i-Spector. By default, the High Voltage will also be switched ON with the pre-set set point 

3. Connect the LEMO OUT to an oscilloscope and check the signal. You should see the typical energy and time 
distribution of exponential pulses given by a radioactive source (see Figure 6.3) 
 

 
 
Figure 6.3: the OUT signal of a i-Spector Digital coupled with a CsI(Tl) crystal and exposed to a 60Co source. The typical time and energy 
distribution of pulses given by a radioactive source is clearly visible at the oscilloscope. The decay time of the signal is compliant with 
the crystal specifications. 

 
 



CAEN  Electronic Instrumentation 
 

GD6745 – i-Spector Family Quick Start Guide Rev. 3 19 

How to see waveforms and digital traces 

The Wave tab can be used as an embedded oscilloscope to check waveforms and digital traces like trigger, integration 
gate, pile-up inhibit, etc. Moreover, in this tab it is possible to modify the acquisition parameters according to the given 
input exponential signals. The Configuration menu includes the following: 
 

• Trigger Threshold (LSB): threshold for the derivative trigger 

• Post Trigger Inhibit (ns): set the time after a trigger for which any other trigger is inhibited  

• Pre Integration (ns): set how much time before the trigger the charge integration is started 

• Integration (us): set the charge integration gate 

• Gain: set the energy digital gain to be applied to the spectrum 

• Pileup Inhibition (us): set the time after the integration gate for which the acquisition of any other event 
acquisition is inhibited  

• Pileup Penality (us): set the trigger inhibition gate to be opened after a pile up 

• Baseline Inhibition (us): set the time after the integration gate for which the baseline is not calculated 

• Baseline Length (samples): set the number of samples used to calculate the baseline 

• Target Mode: set the acquisition mode as Free Running or with a targe in Time (ms) or Counts 

• Target Value: set the target value in time or counts, accordingly to the Target Mode 
 

INPUT

Trigger Threshold

Integration

Derivative 

Trigger

GATE

Pre Integration

Post Trigger 

Inhibit Pileup Inhibition

         
Figure 6.4: diagram summarizing the most important parameters of the charge integration algorithm 

 

 

 
Note: when coupled to a crystal, the i-Spector comes with a pre-set optimal configuration. The pre-set parameters 
should allow to immediately see waveforms and digital traces, and, in principle, there is no need to change them.  

 
1. Place the i-Spector in front of your radioactive source 

2. Power On the module and connect to the Web Interface 

3. Surf into the Wave tab 

4. Choose the desired record length time in the top bar (from 12.8 µs to 52.4 ms)  

5. You should see an exponential analog signal and the related digital traces (like Trigger, CRG INT, …) as shown 
in Figure 6.5 
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Figure 6.5: the Wave tab showing an exponential signal coming from environmental radioactivity. The trigger (black) and charge 
integration gate (green) are shown accordingly among the digital traces. 

 
 

6. If needed press the gear icon to open the Configuration menu and modify the acquisition parameters. 

It is possible to change parameters using the sliders or the numeric table. 

 

7. In order to dump waveforms on file, press the button. The number of saved waveforms is shown in the 

plot title, as shown below. When pressing the  button, the waveform file can be saved in .csv format. The 

waveforms are saved in sequence on a single line. 

 

 

How to acquire a spectrum (S2570x) 

The MCA tab is completely dedicated to the energy spectrum acquisition with i-Spector Digital and i-Spector LoRa. 

 

 
Note: when coupled to a crystal, the i-Spector comes with a pre-set optimal configuration. The pre-set parameters 
should allow to immediately see waveforms and digital traces, and, in principle, there is no need to change them.  
 

1. Place a radioactive source in front of the i-Spector 

2. Power On the module and connect to the Web Interface 

3. Surf into the MCA tab 

4. You should see a spectrum growing up, as shown in Figure 6.6 for a 60Co source. 
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Figure 6.6: a 60Co spectrum, shown in the Web Interface, acquired with a i-Spector Digital 

 
 
The Web Interface allows to: 
 

                      
 
 

 
 
 
 
 
Moreover, it is possible to access two additional menus: 
 

• Actions (self-explicative) 

 
 

• Export: allows the user to export the spectrum as image or data 

 
 

The Configuration menu can be accessed by clicking on the gear icon in the top bar (see Figure 6.7).  Refer to the previous 
paragraph for a complete description of parameters meaning. 
 
The parameters are set after pressing the Apply button. It is possible to reset the spectrum when pressing Apply, by 
enabling the relative option. 
 

rebin the spectrum 

calibrate in energy the spectrum 

switch the x-axis from LSB to keV 

set linear/log scale 

Peak fitting  
open fit table 

reset the spectrum 

stop acquisition 

access Configuration menu 

Compton fitting  
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Figure 6.7: the MCA configuration menu (in Slider or Table mode), to adjust the MCA settings and the Charge Integration algorithm 
parameters. 

How to set a ROI (S2570x) 

After you are satisfied with the MCA settings and the acquired spectrum, you can create a ROI to fit, for example, a peak 
of interest with a Gaussian shape or a Compton edge with its special fitting tool.  
 
Here we show the procedure to fit a peak with a Gaussian shape. To do this, follow the procedure given below: 
 

• Press  to add a ROI on the spectrum 
 

• Use the mouse to drag and resize the ROI to suit the peak of interest 
 

• Once you are satisfied, click Confirm button near the ROI. The fitting Gaussian curve and a label reporting the 
main fitting parameters (normalization, centroid and FWHM) will appear for each defined ROI, as shown 
below. 
 

                                     
 

 
Note: the fitting procedure is automatically performed with an algorithm based on Gaussian fitting and the background 
subtraction selected from the Fit Table (see below) .  
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Figure 6.8: a 60Co and 137Cs spectrum with fitted peaks. 

 
 
The complete fit table, reporting the fitting parameters for each ROI, is shown by clicking on Actions → Open fit table.  

 
Figure 6.9: the fit table with two Gaussian peaks fitted with Linear background subtraction. 

 

The fit table is reporting, in each line the paramters of a ROI, including the parameters of the fit. 

From the fit table top bar, it is possible to: 

•  Stack the fit table below the spectrum 

•  Add manually a ROI  

•  Delete a group of selected ROIs 

•  Perform peaks autodetection. This is alternative to the manual ROI selection and fitting. The 
found peaks are automatically fitted and included in the fit table. 

•  Delete all ROIs 

• Perform energy calibration 

•  Show background fit on spectrum plot. The background is highlighted in magenta. 

• Select background fit type: constant, linear, quadratic, cubic, 4th order, 5th order 

•  Print the current fit table  

•  Save the current fit table in .csv format  

 

Note: the ROIs and fit parameters are saved in the user web browser. Even if the browser is closed, the data are saved 
in a special web browser storage and retrieved at the following connection to the instrument. It is possible to delete the 
local settings by clicking Action → Delete Local Settings 

 



CAEN  Electronic Instrumentation 
 

GD6745 – i-Spector Family Quick Start Guide Rev. 3 24 

How to calibrate the spectrum in energy (S2570x) 
After one or more ROIs are set, it is possible to easily calibrate the spectrum x-axis in energy. To do this, follow the 
procedure below: 

• Open the fit table and check the ROIs to base the calibration on. After checking, press  
 

 
 

• The calibration window will open, reporting the centroid of the selected ROIs. Enter the corresponding energy 
in KeV. 

 
 

• Choose the fit mode (linear, quadratic , cubic, 4th order, 5th order)  
 

• Run the calibration procedure by pressing . The fit results will be shown in a plot. 
 

 
 

• Apply the calibration . The window will be closed and a message of successful calibration is shown in the 
bottom part of the web browser 

 
 

• It is now possible to visualize the x-axis of the spectrum in keV. It is possible to switch from keV to LSB and vice 

versa by pressing the icon  
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Figure 6.10: a 60Co spectrum calibrated in energy. The parameters in the fitting labels and in the fit table are expressed in energy. 

 

 

Note: the energy calibration is saved in the user web browser. Even if the browser is closed, the data are saved in a 
special web browser storage and retrieved at the following connection to the instrument. It is possible to delete the local 
settings by clicking Actions → Delete Local Settings 
 

How to set an alarm (S2570x) 

It is possible to set alarms (to be sent also via LoRa or Cloud) based on the ROIs defined by the user. The user can define 
a maximum threshold of counts in a certain ROI to activate an alarm and eventually perform some operations on the 
system. To do this follow the steps below: 

• Surf into the Analysis tab and press  to add an alarm. It is possible to add alarms related to the spectrum 
(X/Gamma Spectrum ROI) or to the PSD plot (Neutron/Gamma Discriminator ROI- COMING SOON) 

 

 
 
Figure 6.11: the Alarm tab of the i-Spector Web Interface. 
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• It is possible to add/delete ROIs manually   or directly copy the parameters of the ROIs defined in the 

fit table  
 

• It is possible to define the following parameters for the alarm: 
o Name 
o ROI Begin (basing on 4096 channels, regardless of the spectrum rebinning) 
o ROI End (basing on 4096 channels, regardless of the spectrum rebinning) 
o Threshold On (cpm) : defines the minimum count rate for which the alarm is activated 
o Threshold Off (cpm) : defines the minimum count rate for which the alarm stays active 
o Integration (s): defines the time used for the count rate calculation. In critical situations, for example 

when radiation dose could change suddenly, it is suggested to set a low integration time (1-2 s 
suggested) 

o Severity: a flag (a number) sent to define the severity of a given alarm 
o Alarm boxes are used to set what to do in case of Alarm (cpm over Threshold On): 

▪ Local : the GUI top bar starts blinking in yellow/red and the alarm can be read also via API 
▪ HTTP : send the alarm to the cloud server 
▪ LoRa : send a message via LoRa (maximum priority) 
▪ USB : send a message via USB (COMING SOON feature) 

 
o Notification boxes are used to set what to do in case of Notification (cpm below Threshold Off): 

▪ HTTP : send the notification to the cloud server 
▪ LoRa : send a notification via LoRa (maximum priority) 
▪ USB : send a message via USB (COMING SOON feature) 

 
o Alarm ID: useful parameter for the LoRa alarm transmission.  The Alarm ID is used to correlate a ROI 

created on the instrument with a ROI created on the Cloud Server. The Alarm ID is automatically 
assigned to the ROI created on the Cloud Server and must be reported on the instrument. 

o Enable: if checked the Alarm is enabled 
 

 
Figure 6.12: the Alarm settings 

 

• Save settings by pressing  in the top bar 
 

 
Figure 6.13: example of an alarm issued for a ROI in the energy spectrum. The GUI is blinking yellow/red and the status of the ROI is 
highlighted with a warning signal. 

 

How to see PSD results (S2590)  

COMING SOON 

Monitoring the unit 

A complete monitor window is present in the bottom left angle of the Web Interface window (see Figure 6.14). This 
window summarizes the following information: 

• Acquisition Status (Running, Stop , ….) 

• Input Count Rate (ICR) and Output Count Rate (OCR) 

• Total number of events in input (IN) and output (OUT) of the spectrum. The OUT is the real number of events 
in the spectrum, while IN includes also discarded events 
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• Total Time, Live Time, Saturation Time and Dead Time. Live and Dead Time are also expressed in percentage. 

• Set point of the HV and monitor current 

• Temperature and Feedback Loop Mode (temp or digital) 

• The number of ROIs for which alarm status is ON (Alarm) 

• Status of the Cloud (Ethernet Connection) and LoRa Radio Modem 
 

 
Figure 6.14: the monitor parameters of the i-Spector 

 
In the HV-History tab, it possible to monitor the Output Voltage (1 mV resolution), Current (100 nA resolution) and 
Temperature trend over time on chart (see Figure 6.15).  
 

 
Note: the instrument stores the last 1-hour history in the internal memory, while the user can retrieve the complete 
history chart if maintaining the HV-History tab open in the web browser. 
  

 
Figure 6.15: the HV/Temperature History chart. 

 
In the ROI History tab, it possible to monitor the most important parameters of the live acquisition(see Figure 6.16). In 
particular it is possible to monitor: 

• Energy ROI: input and output counts for the alarmed ROIs  

• Events: total input and output counts 

• Rate: ICR, OCR, Live percentage, Temperature 
 

The Configuration menu can be accessed by clicking on the gear icon in the top bar (see Figure 6.16Figure 6.7). It is 
possible to set the number of points to be stored for each parameter, the sampling period (from 1 s to 1 hour)  and 
enable/disable the history plotting.  
 
 



CAEN  Electronic Instrumentation 
 

GD6745 – i-Spector Family Quick Start Guide Rev. 3 28 

 
Figure 6.16: the Rate chart in the ROI History Tab, showing ICR, OCR, Live Time and Temperature. 
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7 Advanced Settings and Configuration 
How to upgrade the unit 

Upgrading the Web Interface 
The Web Interface is directly loaded on the CPU of the i-Spector and can be upgraded using the i-Spector Upgrader tool, 
available for free download on CAEN website. The current Web Interface released can be read in the bottom right angle 
of the GUI. 
 
In order to upgrade the Web Interface to the latest available version, follow the steps below: 
 

• Download from CAEN website the i-Spector Upgrader tool and the .hex file to upgrade the CPU 

• Unpack the i-SpectorUpgrade.zip and launch the .jar file (Java RTE is required) 
 

 
 

• Press Load firmware (*.hex) and browse into PC folders to choose the CPU firmware file downloaded from 
CAEN website 

• If needed, use the Configure button to change the i-Spector IP address and press Apply 

 
 

• With the i-Spector still OFF, press Program Device 

• Switch ON the i-Spector within 30 seconds: the tool will find the unit and upgrade the CPU 

• Wait until a successful programming message is shown 

• Switch OFF/ON the i-Spector 
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Upgrading the FPGA firmware 
The FPGA firmware can be upgraded using the Configuration tab of the Web Interface. To perform a FPGA firmware 
upgrade on the i-Spector, follow the steps below: 
 

• Download the FPGA firmware (*.rpd file) from CAEN website 

• Connect the i-Spector to the Ethernet port of your PC and access the Web Interface 

• Surf into the Configuration tab 

• Press Upgrade FPGA firmware 

• In the opening web page, choose the .rpd file to be uploaded 

• Press Upload and wait until the process is ended with a confirmation message 

• Reboot the i-Spector 

Ethernet Configuration 
It is possible to monitor and define the Ethernet settings from the Configuration tab. It is possible to read the device 
information, like the serial number, hardware and firmware revision. Moreover, it is possible to set the MAC address 
and IP address of the instrument. 

 
Figure 7.1: the Configuration tab for Ethernet settings. 

 

Cloud Settings 
It is possible to define the cloud settings from the Settings tab. Both HTTP and LoRa communication parameters can be 
set.  
Regarding the HTTP Cloud Settings, it is possible to set: 
 

• Enable HTTP Cloud: enable/disable the Cloud Server 

• Bridge Address: the address of the Cloud Server  

• API Key: identification number of the instrument created by the Cloud Server as a password to communicate 
with the cloud itself 

• Ping Time (s): the time interval defined to contact the Cloud Server 
 
The user must press “Save” to apply the given settings. 

 
Regarding the LoRa Cloud Settings, it is possible to set: 
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• Enable LoRa Cloud: enable/disable the Cloud Server 

• Authentication Method: by default, OOTA, i.e. the APP Key and APP Network Key are used to access the Cloud 
Server 

• DEV-UI: device key passed to gateway to authorize an instrument on a given network 

• APP Key/APP Network Key: keys used for the communication protocol with the Cloud Server 

• Data Rate: data transmission rate. A low data rate (5) is suggested to cover a long range. A higher data rate is 
suggested for frequent data transmission with less space coverage. 

• Power Index: data transmission power. A high-power index (7) is suggested to cover a long range. 

• Minimum time between tx (s): minimum time for subsequent data transmission. It must be set to be compliant 
with LoRa protocol in your country. Alarms override this time and are always transmitted. 

• Message Type: by default, unconfirmed, i.e. the Gateway does not give an answer to the message sent by the 
instrument. The confirmed mode would infringe LoRa protocol on a wide network of instruments. 
 

The user must press “Save” and “Reboot LoRa modem” to apply the given settings. Moreover, clicking on the “LoRa log” 
button, a log for debug purposes is shown. 

 
Figure 7.2: the cloud settings in the Settings tab. 

 
 

Global Controls 

The Global Controls Menu  (icon in the top right angle of the web browser window) allows to: 
 

• Save Settings on flash, to define the current settings (MCA, acquisition mode, HV, Ethernet, ….) as the default 
settings of the instrument 

• Reboot, to reboot the instrument to apply the changes written in the flash 

• Load settings from file 

• Save settings on file 
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8 Technical Support 
CAEN makes available the technical support of its specialists for request concerning the software and the hardware. Use 
the support form available at the following link: 

 

https://www.caen.it/support-services/support-form/ 

 

 
 

https://www.caen.it/support-services/support-form/
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CAEN SpA is acknowledged as the only company in the world providing a complete range of High/Low Voltage Power Supply 
systems and Front-End/Data Acquisition modules which meet IEEE Standards for Nuclear and Particle Physics. Extensive 
Research and Development capabilities have allowed CAEN SpA to play an important, long term role in this field. Our 
activities have always been at the forefront of technology, thanks to years of intensive collaborations with the most 
important Research Centres of the world. Our products appeal to a wide range of customers including engineers, scientists 
and technical professionals who all trust them to help achieve their goals faster and more effectively. 
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