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Luminescence Terminology

= In Fluorescence a substance’s glow is triggered by (UV) light. The substance absorbs
light and emits light of a longer wavelength while the light source is on.

= In Phosphorescence a substance’s glow is triggered by (UV) light. The substance
absorbs light and emits light of a longer wavelength and continues after the light
source has been switched off.

= Other Luminescence types are triggered by a chemical reaction, electricity, X-rays,
sound, temperature, mechanical impact.
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Luminescence
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higher energy level
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Fluorescence and Phosphorescence
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Phosphorescence — an Intensity — Timing scenario

Fluorescence Phosphorescence
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Fluorescence light emission

Emitted light in visual range
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‘ Phosphorescence light emission
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Design a fluorescence sighting feature

visible light

UV-LED
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Security Elements have to be reproduced
within narrow tolerances to be secure
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FLUODX Fluorescence and Phosphorescence Colorimeter

= Fluorescent intensity production
quality control

= Phosphorescent production
quality control

= Fluorescent color Analysis (XYZ,
xy, Lab, LCh, BiFL, Delta E)

= Phosphorescence Analysis
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FLUO DX optical system UV 365nm

RGB
Sensor
Uv365 : ST E Intensity
LED N [V | 8 P Fluorescence
£ \\ \\ ~ Phosphorecence
851 ! L B
e @ XYZ
W > m e Waveength (nm) L. * § * Xy
5 Lab
£ LCh
1 R ; & BiFlu
| - “visual cut] - UV+IR §
i 3 ! cut

= 0 =l o o ™ -

11 I" HJ FAG Graphic Systems
{

3/15/2021 CH 1003 Lausanne




FLUOD DX optical system UV 256nm
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Fluorescence and Phosphorescence Quality Control in the press room

Invisible inks are invisible if not exposed to UV light

= Add invisible ink patches to the color bar

= Add a black frame to invisible ink patches in the
color bar

= Add a black description to the invisible ink patches
in the color bar

= Measure the invisible ink patches using the FLUO
DX colorimeter
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‘ Visible vs. Invisible Inks overprint

I uv N
7
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BLUE
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Anti Counterfeiting Applications

= Folding Cardboard boxes

o Pharma,
o Food,
: 0 Spare parts,
OMBYA | | 0 Others

= Gift vouchers
= Admission tickets

= Public transport tickets
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Find the measurement position outside the control bar

Measurement F365 M Lah &

v 5 | FLUQoex

measLre Uy Pnsitinning LED is on ...
m Do not look directly

o> ® 4 into the UV LED!
\—j

= FLUO DX almost in horizontal position

= FLUO DX in parking position

= After 20 seconds the UV light goes off automatically
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Usage Scenarios M Int Fluorescence quality control in the press room

= M Int Fluorescence

o Measure Fluorescence Intensity against a reference or absolute

o Upto 20 Zones
o UV256nm or UV365nm
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Usage Scenarios M Int Phosphorescence in the press room

= M Int Phosphorescence
0 Measure Phosphorescence Intensity against a reference or absolute
o Upto 20 Zones

0 Up to 10 Readings for every single Zone with automatic average
calculation

o UV365nm
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Usage Scenarios M Lab

= M Lab Fluorescence UV256nm and UV365nm
o XYZ
o Xy
o Lab
o LCh
0 BiFlu
0 DeltaE
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Check the BiFluorescence of a sample

When measuring with F256, the BiFL Information is
displayed in addition to other color information

Measure F256 M Lah %
Ratio F256/365 = 34% Ratio

Hue = 245 n"a" 264 © The sample glows 34% as strongly when excited with
:?HHIHUE n: 1 256nm as it glows when excited with 365nm

ot © hd X Hue

The sample glows in cyan color when excited with 256nm
but it glows in blue color when excited with 365nm
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‘ Measure Delta E with 256nm or 365nm illumination

M = Measure rel E
R= MNew reference
Mint M Lab m R
Measure e
O

AE AE
FZEE F365
Measure AE F365 E
measure
Target

® b 4

Measure AE F365 E
L= 60.2

a= Bl1.9 Target
h= 40.7 AVvGn:3
2> @ »®
Measure AE F365 E

measudre

Sample

W) @® b4
Measure AE F365 E
AL= 0.1

Aa= 0.1 AE= 0.2
Ab= -0.2 AVGn: 3
W) O & %

= Measure the Target several times.
The average of the measurements
is calculated and displayed

= Measure the sample several times.
The average of the measurements
is calculated and displayed

= Save the measurement and upload
it to the PC later (Target and
Sample)

¥
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Usage Scenarios M Lab Phosphorescence Anaylsis

= M Lab Phosphorescence UV365nm
a Charging / Discharging Curve
0 Phosphorescence Intensity after cool down time
0 Relative Phosphorescence Intensity after cool down time
a Charging / Discharging Time estimate
o AK1/AK2 Discharging level time
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FLUODXConnect Software

# FLUODXConnect v1.1.1.0 B O %

Main Screen Functions

~ 252 e '
Q ﬁ? - . ,:,_:’“';{_:1- = Upload data from the FLUO DX and export it to

Measurement Data Table Phosphorescence Graphic XYZ->RGB Table a file
- ! e g i
"4 Upload \ ,:' Clear data "y Mark Em] Export " Export data FD Clear .
< _ % < | m Test phosphorescence samples to find the best
Mumber Device Mark Reference Filter Mode count Tolerance XY,Z IntF abs  IntF% Ref IntPHtD In

parameter setting

= Measure fluorescent colors and display the
visual perception

USE COM4 IRDA NC
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Measure Fluorescent Colors

Measurement Data Table Phosphorescence Graphic XYZ->RGB Table

Color Space oy === — e —

5 XYZ 1 Delete last line _'_l | Clear LMD Export = Load
WideGamutR.GE v % S : S T =
@F365 (_)F255 XYZ->RGE [3.55 | [ g 3
RGE R G B % ¥ 7 % v L 3 b C h
- 8 35 93 13,25 13,52 36,62 0,21 0,21 43,54 1,38 49,90 49,92 271,58
- 40 153 37 30,75 46,53 20,85 0,31 0,47 73,89 4585 28,55 54,01 148,09
[ EE 8 o 3401 1995 533 057 034 5,78  6L,13 366 71,26 30,93

= Select the lllumination UV365nm or UV255nm
= Select the Brightness Factor XYZ->RGB (2.55 default)
= Click the XYZ Icon to perform a reading

= Export datato afile
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‘ FLUODXConnect PRO Software — easy jump into security printing

{;} = Create your own security element with a few mouse
clicks based on a simple Jpeg, Png, Bmp Image

secure Image

ﬂyl = Save and restore reference colors in a database. Organize
f' colors by customers and jobs

References

@__} = Save measurement data to a database. Create reports
Database and print data analysis
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FLUODXConnect PRO Security Element creation

*

Secure Image

& Creste 8 customized security icon - a X

Handling of R o PERET.

Configration  Source Pcture  Output smedation  Qutput Sekation

source image Souce mage o 3eon sy — =
g v, e 8ackground Luminizence 5_—5 Save Conflg ﬁ Lowadt Confiy

A ey 45 sk " Settings are stored

cormidered 1o be ™ ransparent color)

W o Gow B ] | e : in a database

QL Bsgw 0
30,10, 2020 1%:32:25 PERET Logo

i | Red bk Luminisoznce
B o | Rsgral (255 |
[Clinwvert colors ! G Sgral o E
Output parameters T LI ;

are unigue and i il
. . 1_;_”:‘“- — Rogal 0
confidential > omerin. | f . el
Minemum dot dstance ,xﬂ_ Phoel N & Sond N
Encrypbon bey [ M Opecity 5
[T Apply color corrections based on Ink specficasons Blue Ink Luminicence -
: . el .
Mrror the outout horonksly @ sspw 255 Iod wéz;x-com
o B [t oy
e\
Color specifications are confidential U
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Create TIFF
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FLUODXConnect PRO Reference color management

Reference Colors Jo&soaéb;eamwmnam

¥ References - a X ¥ job Database - a x
» = 2
— o L) ‘s .
Q7 " » " '
Q hos? | 3£ s X Lo
Snad i I or o IPEIRETY

Active Referances s Measurement mode F365 v (NS » [ & | = | a S o
12 3| éw aou- Doarfosd .
Nare Atey RGS LED Power R Sgrel G Sgnal L ! carte b D |
; - s o @ o P Magerta Job 365 e P N
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] oo G 01% e m L cink
s s e 0,1% & ®7 JEREY Q) ~
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& € G 12.4% 2355 L] R e | ol
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1 G G 12.4% 2420 “ M Feoe |
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‘ FLUODXConnect PRO Measurement data reports

# FLUODXConnect Database - a x # FLUODXConnect Dstabase - a x
- - - =
‘e 5 ) .
| B 23 = B B
TAYLE ,“_ AY .g._
o || B | B || (X : = X et
& : Bt & . BT
| o PERET = || te | tem o PERET
MIntF MIntPh MlabF MLab Ph MIntF MIntPh MLabF MLab Ph
(@ P35 Relerence From Mark 00000100 W \“F’S - From Mark 00000100
Cipasm IRt v ToMark 00000360 v
1a0 Ve ¥Eon
130 a9
120 o8
"o o Sl or
g T | el — as
e E— > 05
% = — -
~ e . 04
80 e ~
N 7 (b ]
70 NV 02
t 2 3 1 7 8 P
F—-NF- 2P 3@~ 4 F—25 F—26F— 2| o
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Merk  Zone Power  count IMPHED  DMPHEL It 91 SLLAD dnt Prise el Mk Power X% 2% 2% 2% 2% b2%6 2% hw X% A
QC000160 H 8% 1 3232 1561 -2 1003 QC000132 E ]
00000150 2 s 1 014 1504 %3 %56 00000133 81
0000160 3 s 1 1207 1524 47,5 57 00000137 193
00000160 ‘4 s ! 219 1545 73 992 00000138 127
20000160 5 555 1 33 1995 %7 1027 20000139 180
b c0000180 6 a5 1 3227 1557 <2 1000 P C0000156 133
v
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See what happens
Understand why it happens

Take corrective actions
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