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What is a datalogger

Electronic device to record data from sensors

Programmable to convert signals into physical units

Data storage (flash memory, PC, clouds, etc.)

General purpose

https://www.campbellsci.com/data-loggers

https://www.youtube.com/@CampbellScientific
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Datalogger parts

Signal

Calculations 
+ conversions

Storage 

Section 2

Section 3
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Datalogger models
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Datalogger models

Two new models
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Terminal types

Analog inputs

Pulse counters

Switched voltage excitation outputs

Digital I/O ports

RS-232, RS-422, or RS-485 ports

5 V, 12 V and switched 12 V terminals
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Specs

https://s.campbellsci.com/documents/us/product-
brochures/s_cr1000xe.pdf
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Datalogger models

Different per size, number of 
channels, communication, accuracy, 
etc.
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Datalogger models

Two new models
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DCU - summary

Connect to a datalogger (cable or Ethernet) If USB -> 5 V!!!

Date and time settings with PC time

Send a programme

Verify OS installed

Verify update/upgrade OS
Suggested when connected if outdated

Status table See next slide

File control and security

Terminal Sensors settings, e.g. SDI-12

Programme management
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Status
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How to instruct the logger

Communication: PC400 (core,
free) or LoggerNet (complete, at a
cost)

DL

Which type of signals 
in which channels?

Which calculations / 
elaborations?

Which output?
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PC400
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PC400 – Datalogger setup

Wizard 

Which DL Connected 
how? Port?

Comm. 
settings & 

security

Comm. testSet clockSend 
programme

- Can be done also in DCU, LoggerNet
- Can be done also afterwards

- Can be done also in Short Cut
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Data tables

Output are organized in tables

• Public  at scan rate, real time

• Status

• Custom  usually one for battery and 

logger temp., one with measurements. 

Samples, averages, or simple 

aggregations at the desired interval

Data monitor also in Dev. Config. and 

LoggerNet

PUBLIC
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Data download

Select which data you need

Select the table and specify destination and filename

Save to text files

Files can be visualized 

No visualization of data (plots)

WARNING! Risk of data loss! 
Same filename+all data  overwrites!
Check the filenames of all the tables 
you need!
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Other functionalities
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LoggerNet: a complete CS software
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LoggerNet software

Same functionalities as PC400 + 

dedicated utilities and more options

• Datalogger setup

• Connect 

• Device configuration

• Access to ViewPro and 

programming tools

Example of additional functionalities:

• Status Monitor 

• Plots

• More options for data collection 

and more formats 

• Download scheduling

• Remote connection
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Simple visualisation tool

Text files 
downloaded



28



29

Short Cut

The easiest and fastest way to create a programme

Accessible via PC400, LoggerNet or directly (Windows)

Few steps:
Create or edit

Associate a logger model

Assign vars from sensors to tables, according to which operation

Scan interval, output tables attributes (name, output interval)

Select sensors from database and configure

Save and send the programme to the logger

Wires
colour

Logger
channel

WARNING! 

Colours may 
change!
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Two databases

Select sensors from database and configure
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Select sensors from database and configure
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What if my sensor is not on the lists?

First check under “miscellaneous”

Still possible to use the Short Cut if standard measure (single ended, 

differential – see sec. 2): Generic Measurements

Custom sensors can be saved

Some examples and special cases in the next slides
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Analogue measurements

Linear relation with physical units 
multiplier, offset

High-low

Signal-ground
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Analogue measurements

Linear relation with physical units multiplier, 

offset

Convert to mV using a known precision (shunt) 

resistance (Ohm law V=R*I)

Dedicated module from CS (CURS100)
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Bridge measurements

Resistance measurements with Voltage excitation

V drop across R of the sensor and one ore more 

known resistors.

Typical for PRT

CS selling dedicated terminal input modules
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Bridge measurements

Half bridges

Rs=sensing resistor

Rf=fixed, known resistance

Vx = excitation voltage

V1, V2 = sensor return voltages

From the V drop we can retrieve Rs, that 

scales with temperature
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Bridge measurements
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Bridge measurements

Full bridges

More complex circuits, V drops across 

different combinations
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Pulse and Frequencies
Output signal = series of voltage waves. 

“The sensor couples its output signal to the 

measured phenomenon by modulating wave 

frequency. The data logger detects the state 

transition as each wave varies between 

voltage extremes (high-to-low or low-to 

high). Measurements are processed and 

presented as counts, frequency, or timing 

data”

(from manual)
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SDI-12

Standard comm. protocol to transfer measurements taken 

by an intelligent sensor. Takes a measurement, 

computations, outputs in engineering units. (SDI-12 SG) 

Relatively slow communication (1200 BR)

Battery powered data recorders with micro-processor-

based sensors for environ. data 

Ports C1, C3, C5, and C7. All sensors in the same port 

different addresses

Transparent mode from terminal (DCU, PC400)  config

Programmed mode (see Sect. 3.6)



41

Custom sensors

Can be enabled from ToolsOptions…
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Custom sensors

Right-click on one “close” sensor
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LICOR LI-190R

Type of measurement: analogue

What it measures: photosynthetic active radiation (PAR or PPFD)

Technology: enhanced silicon photodiode mounted under a cosine-corrected acrylic diffuser, with a spectral filter 

(spectral response)

Output: μA, directly proportional to hemispherical PAR. 

Multiplier M to radiation (µmol s-1 m-2).

2290 millivolt adapter: known resistance -> mV -> 

μmol m-2 s-1

https://www.e-education.psu.edu/eme812/node/896
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LICOR LI-190R

Photosynthetic rates
normalized by light
intensity in units of
absorbed quanta
(photons; relative
quantum yield) at
each wavelength.

𝑴 = −𝟏/(𝑮 ∗ 𝑪)

Resistance= 
0.604 mV μA-1

Multiplier in 
µmol s-1 m -2
per mV

Calibration constant in 
µA per 1000 µmol s-1 m-2

https://www.licor.com/support/LI-190R-and-LI-191R/topics/quantum-general-information.html
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Kipp&Zonen CNR4

Type of measurement: analogue (6 sensors – 4 radiometers, 2 temperature 
sensors)
What it measures: short-wave and long-wave radiations + Temp.
Technology: thermopile - irradiation is proportional to the difference 
between the temperature of the sun exposed area and the temperature of 
the shadow area.
Output: μV. Sensitivity -> W m-2
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Kipp&Zonen CNR4

(from sensor manual)

T proportional to Resistance (PT100 or Thermistor)
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Campbell Scientific CS616

Type of measurement: digital (frequency)

What it measures: Soil water content (SWC)

Technology: time-domain measurement (CS616 

generates an electromagnetic pulse. The elapsed travel 

time and pulse reflection are used to calculate SWC).

Output: megahertz oscillation frequency -> m3 m-3

30 cm

Electronic circuit

(from sensor manual)
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VAISALA HMP155A

Type of measurement: digital (RS-485)

What it measures: Air temperature and RH 

Technology: capacitive thin film polymer sensor (RH) 

– effect of humidity on the dielectric constant of a 

polymer. PRT (Temp) - platinum wire whose resistance 

is proportional to temperature

Output: % and K or °C

(from sensor manual)
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Campbell Scientific HygroVUE

Type of measurement: digital (SDI-12)

What it measures: Air temperature and RH 

Technology: single chip element

Output: % and K or °C

(from sensor manual)



THANKS!

Simone Sabbatini
simone.sabbatini@cmcc.it


