Exploration of photonics markets

MINIATURE, MICRO AND CHIP-SIZE SPECTROMETERS:
TECHNOLOGIES, MARKET TRENDS AND CUSTOMERS NEEDS
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While miniature and micro spectrometers
achieve steady growth and find well established
position on the market, disruptive chip-size
technologies come up and elevate the role of
spectroscopy to an entirely new level
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DISTINCTION BETWEEN DIFFERENT SPECTROMETERS SIZE

Size limits for each class of spectrometers
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REPORT OUTLINE

= Title: Minature, Micra lnd
Chip-5ize Spactromatars:
Technologies, Markets des
and Custamers Heeds

= 180+ slides (POF)

= €.4590 - Multi users licenze

KEY FEATURES OF THE REPORT

= Definition of miniature, micra
and chip-size spectrometers

= Market revenus braakdawn
between claszical and
minfaturized spectrameters

Market & Technalogy Repart

RELEASE SOON

PLEASE STAY TUNED

Miniature, Micro and Chip-size
Spectrometers: Technologies, Markets
Trends and Customers Needs

SPECTROSCOPY WILL BECOME A PART OF PEOPLE’S DAILY LIFE

& breakthrough moment for spectral
analysis i coming: while minfature and
micro  specirometens  achieve  steady
growth and find well established position
on the maket, the disruptive chip-iize
technologies come up and elevate the
role of SpeCITOsCopy o @ entirely new
level,  Mow  spectrometers can  be
available to everyane,

In the Lt rew years M(alspectrwow
popual

Hew type spectrometers can be as small
a5 semiconductor wafers, Their ulira
compact size (<1 em?) allows to
integrate spectroeeters with
smartphenes  and  other  wearable
devices., The Tastest growing applications
will be therefore Blomedical  and
consumer, The use of chip-size spectral
sensors should reach =100M of pes per
vear i 2024, with CAGR up to 140%
(2020-2024) for some applications.

"
Increasing need af In-line, ol\—“ew and
Foint-of-use measurements. The iterest
was confirmed by the high growth of
Compast 5 Systermns
market, which went from
5 GS5M o § F22IM In just three years
{between 2016 and 2019). But emenging

spolications 2020-2024

= Main OEM spectrometers
manufacturers analysis

* Prasentation of dominant
market trands

» Description of strategies for
spectrameters mintaturization

= Review of most promising
applications

Buy the repart and find il
our pul

https: ite . frirey
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ohiig-size are going to fuel
thit growth even mere,

on
mmn Dﬂxﬁi. It describes the
Compact Spectrometers market in detail,
inchuding  breakdown  into  different
‘spectrometens segments and applications
(a5 belw). It reaffios and exterds our
predictions  from  the  previows, 2016
TEMATYS report.

T"? report pt\mdes a comprehensive
ipetrencopy

Forecast for spectrometers modules market
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Cner appbeations

nidusiry - Foad & Beverages
nidustry - Pharmaceutics & Brtschnclagy
Research

MNE  cyip.size
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Indusiry - Optical characterization
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IHFORMATION SOURCES
* Teamatys' in-house krowledgs
of minfature, micra and chig-
size spectrometers
technologies and markets.
. Inter\ﬂe'»s with araund 80 key
f milnisture,
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DISRUPTIVE CHIP-SIZE TECHMOLOGIES PLAY THE DOMINANT
ROLE IN THE GROWTH OF COMPACT SPECTROSCOPY

The Tirst alm of development of compact
spectrometers was to bring the b
messwenents W othe field of N the
process line. By maintaining required
performance leved it was accompished in
many industrial applications: optical

It 15 still resarch and industrial eptical
characterization that possess the biggest
market  shares  within  compact
spectrometers.  However, the  better
knowledge of end-users needs results in
improving  medium  series applications
and ako In

biusechnoiogy, chemistry eic. It was at
the time when miniature ipectrometer
emenged (size =10 000 o),

Few years later the same spectrometers

opened ko new  applications where

spectroscony hid not been used befare:

precision farming, recycling,  process

ommoulpg, etc, The range of potential
became wast,

micra and chig size
spectrometers and end-users.
- Bibliographic research.
* Attendance in saveral
international conferences in
the field of spectrometers,

Buy the report and find all
ur publications
St . frivef ‘e
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The market started o be split into &
wide variety of miche adaptiors, each
having = aen requinements
{performance, costs, design, overaw
conditions,  etc.).  This

development of products spﬁlrkaw w
each segment,

developing  new  solutiors for
prefessional (like halr anakzers, textie
identifiers, cannabls testers e1c.),

A turning peint for the market &
coming. It & the amival of global
leaders, both i the ok of
manudacturers {ami, Qsram, VIAVI) and
end-users  [Apple,  Samiu Banch,
Henkel]. By plyers will drive the
market  towards  consumser  and
biomedical  applicatisnl  [Wmages
enhancement, personal monitoring eec, .

The question & when the process of
mass-market acoption will start and o
what extent. The emergence of chip-size
spectrometens (<1 o) allows 1o laurch
this process In a short-time perspective,

AL the same time micrs
were  presented  (foatprint  between
110000 o? and 100 o), affering sinilar
performance to minkature devices but in
handhetd, portable design. They enabled
o develop  systenss  for  applicatien
Experty,

In this report we provide a detalled
analysis of mast promising markets and
describe the end-users needi as well as
remaining challenges for widespread use
of eompact spectrometers,

Market penetration rates for compact spectrometers - 2019

E

Opticat characterization
E Pharmaceutics & Bictechnalogy
B Chemistry
2 Food & Beverages
Industry - Others
A5 fincl. Farensics)
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& Tematys

Low Medium High

_— \TEm a I:|_.|§“‘\

Exploration of photanics mariets

Buy the report and find all
ur publications
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ARE THE ACQUISITIONS GOING TO CONSOLIDATE THE MARKET?

SHll, mast companies of the compact
spectrameters sub-systems market (90%)
are sutonomous entities. Howsver, the
trend of consafidation is mare and more
evident.

Since 2019 due to the acquisitions done
by Nynomic Group and Metrohm {aksa
carlier Halmaj anty this three camparies
account for a 1/3 part of the markst.
Tagsther with other five main camparies
they account for 80% af market revenue.

INNOVATIVE SOLUTIONS

The gap between the biggest entities and
athers competitors is widening and it is
ako harder to enter the market. Older
companies are trusted, can provide many
references and offer mature products.

It & still an apen question wha & gaing to
the

the main players. This repart arabyzes
onwkunlkm ard challerges to achieve

To reach new applications, tﬁhmlonkal
breakihrough fs necessary. Es
miniaturization af

I case of  diruptie,  chip-size
spectrometers, e domiant
are: I

e desigrd and innovative ulunou

Recant  progress o compact
spectrometers  technalogy  fallow  this
path and takes an advantage of mic-
technologies such a5 MEMS and MOEMS.
s reduces the cost and size of
spectrometers  while  allowiog  good
performance and large production.

Eratings, Fabry-Perot mulmm:rll
filters, plasmenic  filters, organic
semicondusctons, phatonic eryitali,

This sthudy Consists a detailed description
of all key technologles of the compact
spectrometers market with an additional
explanation of patentlal opportunities
and challenges in their development,

KEY IMPORTANCE OF MODERN ALGORITHMS

Data analysis f becoring cucal far
develaping new spectrometer
appications, especially for thase based
on chip-size

Currertly algerthms  are  the  kay
slements of the spectroscopic system -
even if there & a lot of stray bight n the
ore can comect it with

Gobad T emvimnment hefps in the
progress - development of  Cloue
Schfions, Big Data, Machine Leaming
Actifical Inteligence s very swmensve
Thee is a lot of fnding for Machne
Leaming compaes (§ 16.88 n 2018
ghaally, driven by 688 deais)

proper  data  processng.  Modern
aigerithms allw to recuce the cost of
extracting weful information from the
spectra. This helps to bring spectroscopy
out of the lab.

The repart helps to understand the role
af modern  algorithme in  compact
spectroscopy.

Essential compeonents of compact spectroscopic system

knowledge

I Application | [ Spectrometer
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