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WHO ARE WE?

XTPL S.A. is a company operating in the nanotechnology segment.

The interdisciplinaryteam of XTPLdevelopson a global scalean innovative

technology, protected by international patent application, enabling ultra-

precise printing of nanomaterials. GA;2Ż´solution has all the features

of so-called disruptive technology and will be consistently developed

as part of advanced research & development works aimed at defining

further innovative application fields. The company is focusing now on the

fast pacedcommercialisationof its unique solution.

xt-pl.com
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WHAT IS OUR GOAL?

Mission:  

XTPL is the leader in providing nanoprinting capabilities. We are shaping 
global nanofuture.

Vision: 

FX Ç ӃӃ ´Ä°°­³º N­ª°J« X´ º­ ­Äº°X³Z­³ª ­« º|X ³ ªJ³¦Xº´ MÉ Ä´ «z GA;2Ż´
unique expertise & solutions in nanoprinting. 

xt-pl.com



WHAT IS OUR STRENGTH?

TECHNOLOGY

interdisciplinary, well-balanced 
team, with vast knowledge & 
experiencein:

Åchemistry
Åphysics
Åelectronics
Åmechanics
Åmaterial science
Ånumerical simulations

10 PhDs in the team

xt-pl.com 5

business leaders& highly skilled 
professionals who possess know-
how & experience in:

Å product development
Å marketing & communication
Å implementing innovation
Å finance
Å B2B sales
Å capital market

... with proven successes, 
acquired on international markets

BUSINESS
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WHAT IS OURSOLUTION?

Nanoprinting systemdesignedby XTPLmakesit possibleto preciselyapply

to the printing surface a specialink specificallyformulated for this purpose

in the N­ª°J«ÉŻ´laboratories. Under the influence of an external electric

field, the nanoparticlesin the ink create conductive lines according to the

specified parameters. As such, the thickness of the individual lines, their

length and the distance between them all vary depending on a specific

application. XTPL creates complex numerical models and uses advanced

characteristicsof nanoink and printed lines. This allows the company to

constantly optimize its innovative technology and adapt the process to

different implementation requirements.
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TECHNOLOGY OVERVIEW
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NANOPRINTING

XTPL Ag Line

human hair 

ultra-precise printing enables achieving conductive lines up 
to several hundred times thinner than a human hair, invisible 
even for the light

nanoprinting may soon revolutionise sectors such as: 
printed electronics, solar cells, touch screens, wearable 
electronics, smart packaging, automotive, biosensors, 
medical devices, anti-counterfeiting & open defect repair 

nanometric conductive line



GA;2Ż´ ;>.6A.6+ ;>8$(??
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During the process of line formation, the printing headdeposits a properly 
formulated ink - nanoparticles ina mixture of solvents - on a non-conductive 
substrate,in example such as glass or flexible foil.

An external alternating electric field causes nanoparticlesto assemble in a clearly 
defined and controlledway to form a line. The process takes place betweena 
stationary and movable electrode.
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GA;2Ż´ ;>.6A.6+ ;>8$(??

Functionality of the lines: electrically conductive, optically, biologically 

and chemically active 

Nanomaterials: metallic & semiconductor

2 «X Ç Tº|ŷ Z³­ª ǎǍǍ «ª º­ ǐ ěª

Line length: up to cm range

Aspect ratio: 1, in the single run of the printing head

Very low voltage applied: 5-30 V

Substrates: i.e. glass, foil, PCB

>X´ ´º Æ ºÉŷ Ǐ Ď Ƅěª ƎZ­³ º|X Ӄ «X Ç º| º|X º| N¦«X´´ ­Z ǎ ěªƏŵ

proof of concept manufactured featuring 20-40% bulk Ag 

(thickness 100-400 nm)
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Movable electrode: guides the formation of theline, which becomes an extension of 
the stationary electrode. Finally, the printing head short-circuits with a metallic pad, 
and the line connects to the pad whilethe printing head takes in an excess ink.
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XTPL METHOD
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PROTECTED INTELLECTUAL PROPERTY

XTPL's printing method and the ink

formula are covered by the patent

application submitted in collaboration with

the British law firm, Gill Jennings& Every

LLP. The patent protection will be

extended to around 30 countries.

Gill Jennings & Every LLP, London UK

Printing headUnique nano-ink

Patent cloud

xt-pl.com
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APPLICATIONSEGMENTS
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APPLICATION SEGMENTS

OPEN DEFECT REPAIR - removing broken metallic links for:

TRANSPARENT CONDUCTIVE FILMS (TCF) for:

Å displays
Å thin film photovoltaic cells
Å touchscreensor smartphones

BIOSENSORS

LAB-ON-A-CHIP SOLUTIONS

SMART PACKAGING SOLUTIONS

WEARABLES

ANTI-COUNTERFEITING SOLUTIONS

PRINTED ELECTRONICS

ƌ ´­ӃJ³ NXӃӃ´
ƌ T ´°ӃJÉ´ A*AƄ2$&Ƅ82(&
ƌ  «ºXz³JºXT N ³NÄ º´ Ǝ.$Ə
ƌ °³ «ºXT N ³NÄ º M­J³T´ Ǝ;$#Ə
ƌ ªÄӃº N| ° ª­TÄӃX´ Ǝ5$5Ə
ƌ °|­º­Ӄ º|­z³J°| N ªJ´¦´
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APPLICATION SEGMENTS
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OPEN DEFECT REPAIR

xt-pl.com

Micro- and nano-conductive structures are indispensable in the broadly understood electronics 

(i.e.integrated circuits, LCD/ OLED displays, PCBs, solar cells and many others) The conducting 

structures depending on the application are manufactured with the following technologies: 

a) thin film (pathswidth 7nm-50 ěªŵphotolithography,vapor deposition,sputtering,etching)

b) thick film (paths width 50-ǎǍǍ ěªŵscreen printing, inkjet printing, stencil printing , etching)

The most common production defects in producing such micro- and nano-structures are: 

Å breaking of conductive paths due to local lack of conductive material (opens 'defects) 

Å narrowing of conductive paths (near opens' defects) occurring when the width or height of the 

conductive path is less than required. Narrowing of conductive paths can degrade to complete 

breaking of paths due to further production processes or stress related to exploitation. 

The problem is significant because previously mentioned conductive lines are applied to semi-

finished products whose production price is a significant part of the cost of the final product. 

The continuous trend towards miniaturization of electronic devices is exceeding the problem.
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OPEN DEFECT REPAIR ƉPOTENTIAL SECTORS

xt-pl.com

SOLAR CELLS

defects of the conductive lines are the most 
common production error leading to the 
rejection of the finished solar cell (58% of 

rejected solar cells)

TFT / LCD DISPLAYS

sector characterized by a very large number of 
defects; the share of rejects in production can 

reach up to 50%; the increase in resolution with 
simultaneous enlargement of the display 

dimensions increases the number of conductive 
lines and the risk of defects

high material costs in production ranging from 
50% to 70% of total manufacturing costs = 

pressure to obtain high yields and an effective 
method of repair

PCBs

current trend in the development of PCBs 
results in the need for the paths to be more 
«J³³­Ç T ǸǏǍ ěª& insulation panels from 

materials with a low melting point like 
polytetrafluoroethylene (PTFE), polyamide, 

benzocyclobutane (BCB) and glass-epoxy (i.e.
FR-4), which presents new challenges before 

defects repair methods

MCM MULTICHIP 
MODULES

a typical package for multichip modules has over 
1000 input/output signals. Unfortunately, the thin-

film technology of MCM modules is prone paths 
being broken.

INTEGRATED CIRCUIT

Along with the miniaturization of integrated 
circuit structures, the editing and repair of metal 

paths has become more and more complex. 
Currently, the only developed method of editing 
N­«ºJNº´ Ç º| J Ç Tº| ­Z ӃX´´ º|J« ǎ ěª  ´

focused ion beam (FIB)- not suitable for editing 
ªXºJӃ °Jº|´ JM­ÆX ǎǍǍ ěª, characterized by 

high electrical resistance of the tracks& causes 
the destruction of active electronic systems in 
integrated systems (ESD-electrostaicdischarge 
defects) and other adverse effects hindering or 

preventing correct repair and analysis of the 
integrated system

PHOTOLITHOGRAPHIC 
MASKS

they are a key element in the production of 
microelectronics, with progressing miniaturization and 
increase in the complexity of structures, the price of 

a set of photolithographic masks increases;
the cost of repairing defects, analysis & ensuring the 
quality of the mask represents 40% of the total cost 

of the mask, exceeding the cost of manufacturing
Defects of the local lack of the metallic layer 

(transparent defects) are frequent and difficult to 
repair production errors.
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OPEN DEFECT REPAIR - CURRENTSTANDARD

Current 
technology

extremely complex (LCVD, FIB)

uses toxic and hazardous gases (LCVD)

long processing time (LCVD, FIB, DLD)

No alternativeŹ?

yes !
there is

xt-pl.com

LCVD (Laser Chemical Vapour Deposition), DLD (Direct Laser Deposition), FIB (Focused Ion Beam)

Ӄ ª ºXT °­´´ M Ӄ ºÉ º­ ­MºJ « ǎǍ ª J«T ӃX´´ Ǝ2$E&ŵ &2&ƏŶ

destruction of the active systems in integrated circuits (FIB)
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OPEN DEFECT REPAIR ƉXTPL SOLUTION 

xt-pl.com

XTPL developed innovative printing-head and dedicated nanoinks

for repairing defects in electrical connections in micrometric & nanometric

scale (<1 ěm), which together with the optical detection systemsalready

used on the market will provide a comprehensive technological solution

to be implemented on production lines, among others, for the production

of solar cells, LCD/OLED displays, PCBs, MCM multichip modules &

integrated circuits. GA;2Ż´solution allows to repair the interrupted thin

conductive lines already in production stage, without complicated, slow

and expensivevacuumprocesses.
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OPEN DEFECT REPAIRƉREMOVING LOCAL DEFECTS IN METALIC LINKS 

xt-pl.com

There is a demand for a new technology for repairing 
damaged conductive structures

GA;2Ż´ ºXN|«­Ӄ­zÉ Ç ӃӃ JTT³X´´ º|­´X ³X²Ä ³XªX«ºs by
eliminating all the disadvantages of current methods



OPEN DEFECT REPAIR - COMPARISON OF METHODS

Parameter
FIB LCVD XTPL*

(initial lab results)

Impact on

Minimal feature size [um] < 0.05 > 5 0.2 Ɖ1 flexibility of process

Deposition rate [um3/s] 0.05 10 50 throughput

Maximal line length <100 um mm range cm range flexibility of process

Vacuum chamber required yes yes no process cost and throughput

Toxic/ dangerous gases/media required no yes no process cost and throughput

Surface damage yes yes no flexibility of process

Price
$$$

high

$$

medium

$

low
process cost

18
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OPEN DEFECT REPAIR- GA;2Ż?VALUE PROPOSITION

xt-pl.com

GA;2Ż? A($,6828+H

will address those 

requirements 

by eliminating all the 

disadvantages of current 

methods

There is a demand for 

a new technology 

for repairing damaged 

conductive structures

cost-effective repair of the severed 

lines 

reduced width of the printed conductive 
lines with concurrent reduction of the 
distances between them

increased total length of the conductive 
lines 

reduction of mechanical, thermal 
& electromagnetic stress during 
production & repair process

allows for low cost repair

does not require any toxic 
substances

is aimed to ensure high 
efficiency for industrial use

REQUIREMENTS

ADVANTAGES



TRANSPARENTCONDUCTIVEFILMS(TCF)
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Transparent Conductive Films - the value of this market was estimated at approx. USD 5

billion in 2016. (basedon IDTechExreport from 2016 and data from www.statista.com). The

operation of displays, solar cells, touch screens and smartphones requires application of

conductive layers (TCF)with the greatest possibleneutrality to light (absorbedor emitted by

the device)and at the sametime with the highest possibleconduction parameters. Currently,

the most commonly used TCF layers are based on indium-tin oxide (ITO). Indium is a rare

element whose supply on a global scale is mostly controlled by China (about 50% -60% of

global production) and Korea (15% market share). Layers based on ITO are not flexible (a

significant limitation for electronics manufacturers),they do not conduct enough electricity

and have limited optical transparency. Due to the limitations of ITO, technology companies

around the world are looking for new generation TCF layers technology as an alternative to

ITO. Suchtechnology hasbeen developedand implementedby XTPL.
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TRANSPARENT CONDUCTIVE FILMSƉCURENT STANDARD

Current technology

multistep, complicated process

low optical transparency & low conductance

expensive Ɖbased on rare element - idium 

No alternativeŹ?

yes !
there is

xt-pl.com

lack of flexibility
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XTPL has developed 

such technology and is 

currently implementing 

it Ɖthe solution 

ensures: 

Operation of displays, 

solar cells, touchscreens 

or smartphones include 

among others 

application of 

transparent conductive 

films (TCFs) 

highest possible 

neutrality to light 

(absorbed or emitted 

by the device)

highest conductance 

parameters

full transparency

excellent conductance parameters

low production costs due to the use of commonly 
available materials i.e. silver) that can provide the 
sought-after technological independence from 
indium

REQUIREMENTS

ADVANTAGES

flexibility of the conductive films, which will enable 
electronics manufacturers to develop and provide 
new generation of revolutionary solutions to 
customers
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PRINTED ELECTRONICS

5

It is expected that printed electronics will favor the spread of cheaper,energy-efficient electronics for

applications such as flexible displays, monitors, touch screens, smart labels, decorative signs and

animatedpostersor active clothing. The field of applicationsis extremelywide.

According to availablestudies,the value of this market in 2017 is estimatedat approx. USD 9.3 billion,

while in 2027, the forecasted value of this sector is USD 73.4 billion, which givesCAGRin 2017-2027

at 10 %. The XTPL solution, due to its platform character, is to be offered to the entire printed

electronicsindustry.
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FINANCIAL RESULTS
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