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MARKET CONTEXT

In a market that is evolving towards a greater use of electronic money, the paper 

currency is still a widely used payment method. 
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The goal of Central banks like ECB 

(European Central Bank) is to monitor 
that the number of counterfeited 

banknotes remains under control. 

For this reason during the release of 
Euro Series2 new security features has 

been implemented. One of the most 
innovative has been the magnetic 

security thread printed inside all the 

banknotes denominations.



CUSTOM 2.0 EXPERIENCE

CustoM 2.0 started its experience with the business of Security Threads Control in 2011 
in the context of sensors design and development to verify the quality of the security 

thread of Euro Series 2. 
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Design of sensors and tools

In 2011 CustoM 2.0 

designed sensors and tools 

for security thread control

Sensor for EOL machine

To test 100% fo the banknotes

during finishing process

Quality control tool

To test the quality of 

the magnetic thread



QUALITY CONTROL ON MAGNETIZED 

INKED AREAS AND REMANENCE

INTRODUCTION
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In principles, the voltage signal reflects the Faraday’s Law when we move an inductive

reading head over the magnetized inked areas with a certain speed.

The position of the voltage peak are used to calculate the

printed length while the amplitudes can be processed to evaluate the remanence of

the magnetization.

Normally the voltage is very amplified using a large number of turns inside the reading

head. Furthermore increasing the speed we increase the voltage amplitude.

If we can have accurate information about:

- Turns Number of reading head (Nr)

- Amplifier (gain)

- Velocity (v)

the remanence calculation is feasible.



QUALITY CONTROL ON MAGNETIZED 

INKED AREAS AND REMANENCE

INTRODUCTION
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Example to calculate remanence with number of turns Nr = 5800, speed v= 1 

m/s, width =  1 mm, gain = 452,69 , PW50 = 625 µm,  Vpeak = 0,978 Volt

Φr/m (remanence) =  (625 · 10-6 · π · 0,978/452,69 )/ (2 · 5800 · 1 · 1·10-3) =  

3,6568  · 10-7 =  366 ηWb/m

magnetics
peaks

formula to 
calculate

Remanence



CUSTOM 2.0 PRODUCTS

The set of systems proposed by CustoM 2.0 is the following:

CUSTOM 2.0 PRODUCTS
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MaQC

ILC - Printing

MaLC

ILC - Slitting



MaQC | Quality Control Instrument

The multi-standard solution to decode and measure the magnetic code printed in 
security threads for banknotes applications.

MaQC hardware/software tool is a complete system to measure accurately the 

quality of security threads embedded in banknote paper.

The tool can be used with: 
- threads 

- paper with embedded threads 

- printed banknotes

CUSTOM 2.0 PRODUCTS
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Calibration sample for inked

square area

Magnetic head group replaceable 

with other types of sensors



MaQC | Quality Control Instrument

CUSTOM 2.0 PRODUCTS
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The software is capable to decode and 
measure: 

- High-Coercivity printing ink

- Low-Coercivity printing ink 
- Combined ink 

Bits with 100µm spatial resolution and ±5% 
signal amplitude resolution.

Reporting services tool allows the quick 

and easy production of customized reports.

Software



MaLC | Laser Cut Machine

MaLC Laser Cut Machine is the customized CustoM 2.0 machine to carry out the laser cutting of 
magnetic security threads.

The small size (600 x 400 mm working area) and a 50W CO2 laser source with an internal smoke 
vacuum are the features that make MaLC the perfect table machine to use in high precision 

laboratories. 

Equipped with integrated software, it’s able to carry out positioning and magnetic security 

threads cutting in few seconds. MaLC is the cheapest of CO2 laser cutting machines and requires 
only one maintenance intervention per year. 
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MaLC | Laser Cut Machine
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ILC-Printing | Ink Printing in-Line Control

To reach a complete traceability of the quality control during the whole production process, 
CustoM 2.0 proposes the implementation of one or more control stations on the rotogravure 

machine used by paper and thread producers.

The measurement system is adapted on the original machine, depending by: 

- Mechanical constraints
- Number of detection points to read (min 3 for the remanence + 3 points for inked area)

- Available space 

The main parts of the installation are: 

- Precision encoders to measure revolution and speed of the cylinder
- A set of heads and magnets holder supports

- Bars with supports moved automatically to adjust the reading distance with a guide with 

endless screw and actuator
- Laser sensors to check in real-time the distance between the supports and the external 

diameter of the cylinder

CUSTOM 2.0 PRODUCTS
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ILC-Printing | Ink Printing in-Line Control
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Lateral side view

HIGHLIGHTS

LoCo measurements

HiCo+LoCo measurements

Remanence measurements 

Dedicated mechanical structure 

for the calibration of the system

Tape for 
calibration

Tape in 
production

Inked square
areas



ILC-Printing | Ink Printing in-Line Control
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SOFTWARE

MODE DESCRIPTION

Calibration to be used during the phase of the system calibration 

Job Configuration
for the definition of the decoder (no software programming 

needed)

Quality control with trends, historical logging, alarms and reporting 

Setup to define tolerance limits test for every ink printed areas 

Wave
to view the raw signals and analyze the magnetic response of 

ink printed areas



ILC-Slitting | Thread Slitting in-Line Control System
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To reach a complete traceability of the quality control during the whole production process, 
CustoM 2.0 proposes the implementation of one control station on each Slitting machine used by 

thread producers. 

The measurement system is adapted on the original machine, depending by: 

- Mechanical constraints
- Number of detection points to read (2 points for inked area)

- Available space

The main parts of the installation are: 

- Precision encoders to measure revolution and speed of the machine
- A set of 2 heads and magnets holder supports

- Customized mechanics

This control system uses the same base software of the Printing control system.

Software



Quality and process control with our products

CUSTOM 2.0 SOLUTION
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Our product range is able to cover several needs of different customers.

Most of the key production steps of the banknotes can benefit from implementing our systems 
within their production process.

Our customers are:
- Security threads and foils producers

- Paper Mills
- Printing Works

Security Threads and Foils Production

Printing
Cylinder

ILC-Printing

Security
Ink

Slitting
Machine

ILC-Slitting

MaLC MaQC

Laser Cut Quality Check



Quality and process control with our products
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Cutting 
Machine

End-of-Line 
Control

Printing
Cylinder

Sorting
Machine

Printing work

ILC-Printing

Paper Mill

Quality Check

MaQC

MaQC
Quality 
Check



OFFERING
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To learn more, explore your needs with us, and receive a quote for a 

customized solution, please do not hesitate to contact us.

Strada del Portone, 129  
10095 Grugliasco (TO)

+39 011.016.0573

www.customsrl.com

custom20-srl

CustoM 2.0 srl

Fabio Ferraris

Sales Account Manager

fferraris@customsrl.com

+39 345.648.2042

Or fix an appointment at our HQ to discover our products

mailto:fferraris@customsrl.com
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