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INTRODUCTION: WHAT‘S AN INFRARED EMITTER ?
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Infrared Emitters

Page 4

INTRODUCTION: WHAT‘S AN INFRARED EMITTER ?
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Infrared: Spectral Radiation Distribution
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INTRODUCTION: WHAT‘S AN INFRARED EMITTER ?

Spectral Radiation Distribution
at the same electrical power 
ratings



Application Printed Electronics: Definition.

Printed electronics 

is a set of printing and coating methods used to create electrical devices on 
various substrates.

Heraeus Noblelight Infrared division is focused to generate the function via 
drying and sintering of organic and anorganic inks and coatings.

So, why Printed Electronics ?

���� Markets and applications.

Infrarot | Heraeus Noblelight GmbH | March 2014 | Any changes reserved, see last page of this presentation

INTRODUCTION: DEFINITION
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Printed Electronics is …

A complementary technology to conventional semiconductors,

A niche market having > 3 bill. US$ sales this year and expected > 8 bill.$ (2023),

Thin and flexible,

Universally applicable with well-known printing techniques on various substrates,

Low-cost (fits in existing equipment and supply cha in),

High-volume (fast, mass market potential).

INTRODUCTION: SUMMARY
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Critical parameters for IR drying and sintering

Emitter power density

Peak wavelength (filament temperature)  

Reflector technology (metals and quartz) for best efficiency

Distances: emitter – product -- back reflector 

Reflection and absorption properties of ink and substrate

Homogeneity of irradiation

Depending on customer PE process (ink, substrate, web speed, …),               
we have to adjust all of the parameters

Our goal: IR recipe for any PE process

Numerical simulation helps to find best set-ups in terms of efficiency and 
homogeneity
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Test module design

Based on advanced numerical simulations
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HERAEUS SOLUTIONS
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Drying and sintering zone in one module
Simulated infrared power density on PET substrate 

HERAEUS SOLUTIONS

Drying zone Sintering zone
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Drying and sintering zone in one module
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HERAEUS SOLUTIONS
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Reflector technologies for IR and UV solutions

Heraeus Noblelight offers sophisticated reflector technologies

� Directly located on the emitter: Gold, Quartz Reflective Coating QRC® Nanoreflector

� Behind the substrate: Al, QRC®, wavelength converter, others on request.

HERAEUS SOLUTIONS
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Energy intensity depends on filament temperature

HERAEUS SOLUTIONS
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Wavelengths
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HERAEUS SOLUTIONS
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Wavelengths
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HERAEUS SOLUTIONS
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Drying and sintering zone in one module

� 7 channels � 7x 2725 W

� ~120 kW/m2

� 12 channels � 12x 1532 W

� ~ 120 kW/m2

� 22 channels � 22x 848 W

� ~ 120 kW/m2

HERAEUS SOLUTIONS

230V

160V

110V

2600°C

2250°C

1900°C

Voltage Temp.

Solution 1

Different emitter types in one 
module (e.g. Carbon + SW)

Full spectrum of Heraeus
emitters can be used

Solution 2

Only one emitter type

Intelligent control unit
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Tests
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Highlight

Gravure printing, R2R

PChem nano silver ink

Web speed of 60 m/min !!

Dry layer thickness of 0.9 µm

Highlight

Rotative screen printing, R2R

Heraeus polymer silver ink

Web speed of 2 m/min

Dry layer thickness of 15 µm !!

INFRARED: RESULTS
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INFRARED: RESULTS

Printing technology
Ink

(Supplier)
Substrate

Web speed
[m/min]

Infrared power density 
[kW/m 2]

Screen
PEDOT PSS 

(Heraeus Clevios)
PET

3,8 30

Rotative screen
Ag polymer 
(Heraeus)

3 25

Inkjet

Au resinate
(Heraeus)

glass 0,2 100

nano Ag
PEN

3 120
60 220
14 100

dielectric 3 115
Gravure nano Ag 

PET
60 80

Flexo Ag flakes 20 80

All Tests done so far – to be continued!
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Speed up production processes significantly:
Examples of drying Clevios™ by infrared
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INFRARED: RESULTS
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Clevios™ F ET is an aqueous type ready-to-use coating formulation to prepare highly 
conductive and transparent coatings, e.g. for touch panel applications.

Clevios™ S HT is a printing paste based on glycolic solvents. Screen-printing can be 
used to pattern transparent conductive electrodes on plastic film substrates, e.g. for touch 
sensors and switches.

Drying Clevios FET, S2S, in a standard hot air oven typically needs for 200-300 ohms/sq.: 
15min@130°C

Infrared examples for comparison, R2R, PET film substrate (Melinex 505, 175µm):

Infrared is an enabling technology for mass product ion R2R.

Sample Wet-film web speed Drying time Surface Resist

Clevios F ET 12 micron 5.5 m/min 5,5 sec 150 Ohm/sq

Clevios S HT 12 micron 4.6 m/min 6,5 sec 780 Ohm/sq



Infrared reaches highest level of conductivity: < 1 ohms/sq.

Nano Ag (Sunchemical EMD5603) on PEN.

Porous silver metal structure is fully sintered in depth.

Web speed up to 60 m/min R2R, sinter time for inkjet samples < 1 s !

Infrarot | Heraeus Noblelight GmbH | March 2014 | Any changes reserved, see last page of this presentation

INFRARED: RESULTS
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Ag screen print on glass: 350°C, 150 sec
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INFRARED: RESULTS
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Ag screen print on glass, densified porous structure -> bulk
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INFRARED: RESULTS
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Movie: Ag gravure printing on PET

Film !
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INFRARED: RESULTS
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Heraeus One-Stop-Solution for materials and drying/sintering

Joint flyer

HERAEUS ONE-STOP-SOLUTION
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LOPE-C exhibition 2013 at Munich
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The 5th LOPE-C has established itself
as an international market place for
printed electronics:
With specific applications, successful
business deals and an intensive dialog
between industry, economy and
research. The International Exhibition
and Conference for Organic and Printed
Electronics in Munich drew to a very
successful close with some 1,800
participants from around 40 countries
(110 exhibitors from 19 countries). That
means an increase of just over 20 per
cent more than last year.

Source: www.lope-c.com
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Impressions from the LOPE-C 2013 in Munich

Poster and flyer for your information, pls. feel free to take a copy ! 
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HERAEUS ONE-STOP-SOLUTION
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Congratulations to the Heraeus team ! 
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HERAEUS INNOVATION AWARD 2013
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WW Heraeus Product Innovation Prize 2013, Top Five.



PRINTED ELECTRONICS
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Picture: inkjet printed nano silver ink, web speed 60m/min

THANKS FOR YOUR ATTENTION !!!
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Disclaimer
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This presentation including all its parts (e.g. photographs, diagrams, drawings etc.) is protected by 
copyright. Any exploitation outside the close limits of the Copyright Act is inadmissible and 
punishable, unless pre-approved by Heraeus. This applies in particular to photocopies, 
publications, translations as well as storage and processing in electronic systems.

All data in this presentation were thoroughly ascertained by Heraeus. However, Heraeus does not 
assume any liability for their correctness or completeness.
The data are based on conditions of use and environmental influences assumed by Heraeus. They 
cannot be adopted indiscriminately, but require prior verification for the respective use of the 
customer.

Exclusively Heraeus’ General Terms of Delivery shall apply to all deliveries of Heraeus for 
commercial transactions with business enterprises.


