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* Would you like to check if the fruit on the grocery shelf is sweet - without
touching it?

* Would you like to know what type of prescription medicine you have — or if
the pills are counterfeit?

« What if you could check the calorie or fat content of your favorite dish —
before eating it? (gluten free anyone?)

* Imagine all this is possible by connecting to your smartphone?

« The SFH 473X series is precisely designed to support this type of
innovation.

* We are going to look at some spectroscopy end product uses and the case
for the SFH 473X series from Osram.
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You already use a very accurate “spectroscopy system” every day.

* The sun acts as the light source.

» It shines on things like a plant’s leaves, for example.

* The leaves absorb every color of the sunlight, except the green color, which gets reflected off the
leaves.

* The human eye, acting as a wavelength selective detector, receives or “sees” the green light.

* Your brain — as a human database — identifies the leaves as green and in combination with our
knowledge, identifies it as a plant.
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NIR spectroscopy as a new technology
differentiator for mobile devices and more...

How does it work?

Scan the molecular makeup of an object,
like an apple

The device creates a spectrum specific to the
object

This spectrum is then analyzed in the Cloud

Broadband IR Qpectmmeter

\ /]
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What could it be used for?
Analysis of:

* Vegetables & Fruit: Water content, carbs, calories
+ Dairy products: Calories, fat, proteins, water
* Body fat

* Medication validation

... and much much more
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New trends in food analysis industry

2> In the past, spectroscopy systems were 2> Nowadays, tech trends are opening the
bulky and cost prohibitive potential for mobile spectroscopy

+ So far, spectroscopy has been a niche market,
aimed at specialized industries e.g. Pharma,
Chemical and Healthcare

. Portable

. Affordable

. Easy to use by anyone
. Non invasive

...to bring this into
mobile devices
and smartphones
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Phosphor conversion to the infrared spectral range
Enabling technology for next revolution in IR spectroscopy

1 OSRAM OS SFH 4735
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OSRAM OS SFH 4735 — OSLON Black Flat package
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Roadmap for broadband emitter

OSLON Black
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SFH 4735 Won “ Product of the Year” Elektronik Magazine

Osram Opto
Semiconductors

um Pk des obees 2017

SFH 4735 won in the Optoelectonic category

i
£

—1“. Platz

Osram OS: Mario Wiengarten and Melanie Sternecker representing Broadband Emitter team at award show

Marki&Technik  Elektronik automotive ELEKTRONIK
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Media Coverage Highlight: SFH 4735 LED
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Designed for everyday food analytics, the SFH 4735 LED emits broadband infrared
light in a wavelength range from 650 to 1,050 nanometers.

The component is well suited as a light source for near-infrared spectroscopy, for
example to assess the quality of food thanks to mini spectrometers that could be
developed as an add-on for smartphones.

The basis of the SFH 4735 is a blue Tmm 2 chip whose light is converted into
infrared radiation with the aid of a phosphor converter developed specifically for this
application. A residual blue compnnem in the light helps users target the area they
wantto i igate. The P of the SFH 4735 has a homogeneous
spectral distribution in the infrared range. The chip is mounted in the proven and
compact Oslon Black Flat package which is characterized in particular by good
thermal resistance.

According to Udo Jansen, Product Marketing Manager for Infrared at Osram Opto
Semiconductors, the emission range may be extended to include wavelengths up to
2,000 nanometers, into the middle infrared spectral range. This would allow more
precise and detailed measurements and will open up new options for everyday

I of certain envi such as air quality.

Visit Osram Opto Semiconductors at www.osram-0s.com
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The principle components of a spectroscopy unit

Key building blocks in the Spectroscopy ecosystem

Integration / Packaging !

Cloud / Database

IC Detector(s)

Emitter Filter, Optics

1) Includes associated electronics for Driving, Signal conditioning etc
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Expand the bandwidth by adding additional LEDs

« Additional OS LEDs (with the same footprint and electrical properties) can

enhance your broadband light source including the visible range too.

e Bestfitis the LCY HIPP for full 550-1050nm illumination.
 Add LCY H9PP and LCG H9RN for full bandwidth coverage 400-1050nm.

—Converted Yellow LCY HOPP
—Converted Green LCG HI9RN
—Ultra White LUW H9QP

Broad spectrum comparison
0,01
360 42 480 540 600 660 720 780 840 9S00 960 1020 1080
—IR Broadband SFH 473*
0,001
+ 0,0001

Spectrum as a xIs file is availabe and part of this information package
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Add a filter grid and a camera.

1. To perform spectrometry you need an optical device to measure each wavelenght separately.
The most common type of detector is silicon based and sensitive in the range 400-1100nm
3. An array/grid of filters allowing only a segment of the full spectrum to pass converts that sensor portion into a
wavelength sensor.
. One company offering such grids is Materion David.Harrison@materion.com
4. A camera placed behind a grid registers different brightness patterns depending on the spectrum.
. Such cameras need to be IR sensitive to work for this purpose.
. One example is MT9P031 (On-Semi), FPA-320x256-C (Andanta) or any IR sensitive camera set.

. The spectral resolution depends on the amount of filters on the grid and their bandwidth. Usually higher resolution
means higher costs and lower sensitivity.

N

Light Filter Grid
Picture courtesy of MATERION
source PRECISION OPTICS IR sensitive camera

monochromatic
pattern from the
camera chip

must be

‘I‘ . interpreted into a
- - |
| I spectrum
L + l “ ﬂ ... P
\\‘ -
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Examples of a current product on the market -
. : Further options
Mini Spectrometer from Chromation 0 follow soon!

1. Usually, Sidetectors cannot distinguish different wavelenths, but you can make light spread (like a rainbow) and use
a linear detector array, where each pixel receives only one portion of the spectrum.

2. One example is the development kit from Chromation Spec: ‘Mark Comerford' and their mini spectrometer
info@chromationspec.com http://www.chromation.com/products.html

. Resolution ~12 nm
. This system requires no external optics and is available in a 22x9x4.5mm package suitable for integration in a

variety of applications. The Spec uses Chromation's proprietary internal optical structure and photonic crystal
wavelength separation technology.

Mini —

Light Spectrometer

Pictures courtesy from

SO u rce -Single Optical Optical Path
Element Managed By Chromation
“~ Glass Substrate
- No Externa
Optics
Required
‘ Scattered light Drives Array Pixel Proportional to Wavelength
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What is in the apple?
- SCIO from Consumer Physics

Demonstrator (now available)
+ SCiO from Consumer Physics

» Bluetooth link to mobile phone, connection to online database

+ 299%
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Further info in OS Homepage

Infrared (IR) Spectroscopy with the SFH 473X

« Application note available online from the OS portal - Background & Technology

Application note

1 Introduction

« Contact your sales for more detailed support e P

markst are Sweet - wihout even fauching

http://www.osram- : = SER .
0s.com/Graphics/XPic8/00243009_0.pdf/Inf jmme SR
rared%20(IR)%20Spectroscopy.pdf - |

infrared ight can be used.

https://www.osram.com/os/news-and-

with certainty by analyzing its absarption Wirlargm ] ne
specum (see Figs. 2 and 3} and maiching it

events/spotlights/spotlight osrams broadb e et R G
and |_nfrared led_is_product_of the year OSRAM
2017.sp
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Some external links

Video showing a handheld spectrometer in operation

https://www.youtube.com/watch?v=t2kewx5kZsM

Arti C | e i n P h Oto n i CS . CO m ‘Sixth Sense' olclar Sensor Counts Calories in Your Food

https://www.photonics.com/Article.aspx?AID=61979&PI1D=5&VID=141&I1D=9
52
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Disclaimer

PLEASE CAREFULLY READ THE BELOW TERMS AND CONDITIONS BEFORE USING THE
INFORMATION SHOWN HEREIN. IF YOU DO NOT AGREE WITH ANY OF THESE TERMS AND
CONDITIONS, DO NOT USE THE INFORMATION.

The information shown in this document is provided by OSRAM Opto Semiconductors GmbH on an “as is basis” and
without OSRAM Opto Semiconductors GmbH assuming, express or implied, any warranty or liability whatsoever,
including, but not limited to the warranties of correctness, completeness, merchantability, fitness for a particular
purpose, title or non-infringement of rights. In no event shall OSRAM Opto Semiconductors GmbH be liable - regardless
of the legal theory - for any direct, indirect, special, incidental, exemplary, consequential, or punitive damages related to
the use of the information. This limitation shall apply even if OSRAM Opto Semiconductors GmbH has been advised of
possible damages. As some jurisdictions do not allow the exclusion of certain warranties or limitations of liability, the
above limitations or exclusions might not apply. The liability of OSRAM Opto Semiconductors GmbH would in such case
be limited to the greatest extent permitted by law.

OSRAM Opto Semiconductors GmbH may change the information shown herein at anytime without notice to users and
is not obligated to provide any maintenance (including updates or notifications upon changes) or support related to the
information.

Any rights not expressly granted herein are reserved. Except for the right to use the information shown herein, no other
rights are granted nor shall any obligation be implied requiring the grant of further rights. Any and all rights or licenses
for or regarding patents or patent applications are expressly excluded.
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