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Committed to Excellence

Consult — Know-how. Built-in.
The Technical Competence from RUTRONIK

Worldwide and individual consulting on the spot: by competent
sales staff, application engineers and product specialists.

Components — Variety. Built-in.
The Product Portfolio from RUTRONIK

Wide product range of semiconductors, passive and electro-
mechanical components, displays & monitors, boards & systems,
storage and wireless technologies for optimum coverage of

your needs.

Logistics — Reliability. Built-in.
The Delivery Service from RUTRONIK

Innovative and flexible solutions: from supply chain management
to individual logistics systems.

Quality — Security. Built-in.
Quality without Compromise from RUTRONIK
The integrated management system (IMS) encompasses

quality control, information security, environmental protection,
occupational health and safety.



Workflow of Sterilization and Technologies
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UV-Led Design

Advantages of UV LED vs. Key Applications

Traditional Mercury Vapor Lamps = Consumers (air conditioner, fridge, Toilet, air cleaner, Insect attracting lamps)

= Consistent UV spectral output for a given = Medicine (disinfection box, skin therapy, water quality sensor, cleaning robots)
temperature = Industry (filling machine, water quality sensor, cloth, cartons, bottles, cans)

= Flexibility: broad range of wavelengths = Breeding, horticulture, fishery (conservation, photosynthesis, artificial light)

= Package form: smaller and more robust, SMD = Curing/drying (plastic coatings, 3D/ink printers, photoresist, nail, resin)

available Passive Solutions Active Solutions

= No degradation of intensity with toggling Filters Ozone Generator

. .. . Hepa, Activated Carbon, Ceramic ...) (lonisator and Plasma Systems;
= Contain no mercury, obviating need for dis- L S

= Based on the storage effect

posal/recycling (the pollutants are only retained, but not = Ozone is harmful for Human Health
q q q q destroyed = Hazardous Air Pollutants
= Energy efficient and infinite On/Off Swit- . Mainte)rllan)ce needed
ching battered, portable solutions with instant Chemical Products UV-Light
. (Chlorine...) (UV-LEDs and Traditional Mercury Vapor Lamps)
full light output : : _______
R = Pathogen resistant = No Volatile Hydrocarbons
= Efficiency UVA-LED 30% = Only for static situation (no flow) = No Hazardous Air Pollutants
= Produces Volatile Hydrocarbons = Dangerous in open system
(Chlorine Dioxide...) (Human Body Radiation)

Ultraviolet Applications Depending of Wavelength

UV Curing
4 Drinking Water (inks, varnish, polymers, digital printing,
(pointof-use, solar-powered) water duct renewal, lightweight construction,
' 3D printing)
Waste Water Tanning Studi
5 (recycling, removal of trace Lithography
H substances) (photoresists, PCBs)
§- RO Household Appliances (UV phototherapy) Air and Water Treatment
IS] (washing machine, (photocatalysis removal of algae, bacteria
© dishwashers, refrigerator) and pollutants)
L Space Research
8 () Plant Growth
Sterilisation (functional foods, Medicine
(food, medical equipment) sunscreens, plant (phototherapy, wound infection diagnostics, skin cancer
morphology) diagnostics, therapy monitoring)
Sensing
(gas sensing, in vitro diagnostics, DANN, fluorescence marker, germ detection, analytical instruments)
AIN Alg.sGaN Alg 4GaN Alg.,GaN GaN Alg1GaN _ A
I I I I I (mm)
200 250 300 350 400
uve UVB
0 Production 0 Medical Applications @ Environment & Life Science @ Water @B Other Applications
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Automotive UVC LED Disinfection Module Concepts

There exists Three main ways of transmission Covid 19: Droplet transmission, Aerosol transmission and Contact transmission. In the space
of a car, Covid 19 survives longer and is more infectious. Generally Covid 19 survives up to 3 hours in the air, therefore it is very important,
to have in car a air purifier system. The new Automotive UVC LED Disinfection module with the car air conditioning system, destroy the
vital structure of various bacteria & viruses and Improve indoor air quality. The module does not affect the speed of the air through the filter
element and consists of High UVC Energy matrix with UVC LED & reflectors (each UVC LED with 3 reflectors) and PM 2.5 particles filter.

The module disposes of dual function: Nano scale filter for PM2.5 particles 99.53% +10% removed. UVC LED disinfection module for

Covid 19 sterilization rate 99%. This module is compatible with current filter design, plug & replace without modification and can be
customized accordingly the costumer ‘s enquiries.

Features Benefits

= Each UVC LED with 3 reflectors = Combine with car air conditioning system

= High UVC Energy matrix with UVC LED and reflectors = Destroy the vital structure of various bacteria and viruses
= The module does not affect the speed of the air through the = Improve indoor air quality

filter element

UVC LED Light Board - —

PM2.5 p /

Particles Filter
UVC LED Connector Molex J

Energy Matrix 0347910040

|_
[FN]
=
=

Frame of
Module

OUTLET

UVC LED disinfection module for Covid 19
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Technology
Features

Disinfection Characteristic

Safety
Disinfection Time
Compatibility
Penetrability

Escherichia Coli
Foods

Environment

400-420nm Blue Lighting
400-420nm Blue Lighting
Continuous Disinfection

Can be used safety

Slower Inactivation

More Materials Compatible
Can Penetrate

Smaller than 1 Hour (99,9%)

Loss of Nutritional
Charasteristics

Produce Ozone (Toxic Gas)

UVC-LEDs
250-290nm
Terminal Disinfection
Safety Hazards
Rapid Inactivation
Polymer damage
Does not Penetrate

24 Hours (99,9%)

Does not Change the
Properties

Eliminate Toxic Gas

Swimming Pool j Hospital Kitchen Elevator
i .

405 nm Light for Continuous Disinfection
Save Disinfection for Human body

400-420nm Blue Lighting is also able to be used for disinfection and infection control , this wavelength is causing oxidation damage
and his successful inactivation is demonstrated for a wide range of organisms

Healthcare related infections (HAI) are the most frequent and  count, prevents the formation of biofilm, creates a safe environ-

serious complication in healthcare assistance. become very ment, thus supporting the natural evolution of the immune sys-
dangerous especially due to poor physical conditions of the tem in adults and children. creates a safe environment by reducing
patients. Pathogens(Virus, Bacteria, Fungi, Mould ...) canbe  the chances of acquiring infections, by sanitizing the ideal habitats
found in rooms rooms (patients, operating and waiting ), on for the proliferation of bacteria and fungi. sanitizes effectively the
diagnostic instruments etc.. 400-420nm Blue Lighting con- environments of animals and plants. In this way it contributes to
tributes to the safe healthcare practices, and prevents the reduce the use of antibiotics among animals and in animal pro-
ducts and it ensures a more rational use of chemical disinfectants.
In Combination with a PHOTOCATALYSIS Filter ( Titanium Dio-

xide TiO2 surface coating), he eliminates significantly the VOC

transmission of infectious diseases in hospitals and in health-
care facilities. At home, in offices , Schools and in common
spaces( gyms, wellness centers and spas) the critical points
where bacteria can be found are all the surfaces that come in (volatile organic Compounds) of the main external polluting sour-
contact with people’s hands, pets, food, cleaning tools and ven- ces ( fossil fuel heating systems, vehicular traffic, industrial settle-

ding machines. 400-420nm Blue Lighting reduces the bacteria ments, agriculture and livestock).

A A

VISHAY BY
lextar v’ damii OSRAM g SIEvey, LITEGN EVERLIGHT

The DNA of tech” COMPONENTS

. . i Forward Vol-  apgie of
Wavelen nm Dimensions Radiant Power (mW. ngle o
Part Number gth (nm) (mW) I(an)e tage, V¢ Half Inten- Supplier
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Typ. Max. Sity (=°)

VLMU3100 400 405 410 3.2 2.8 1.9 5 6.8 8 20 3.2 3.8 60 Vishay
VLMU3500-405-060 400 405 410 35 3.5 2.9 620 780 940 500 3.4 4 30 Vishay
VLMU3500-405-060-L 400 405 410 35 35 2.9 620 780 940 500 3.4 4 30 Vishay
VLMU3500-405-120 400 405 410 85 3.5 2.9 620 780 940 500 34 4 60 Vishay
VLMU3500-405-120-L 400 405 410 3.5 3.5 2.9 620 780 940 500 3.4 4 60 Vishay
VLMU3520-405-060 400 405 410 35 35 2.9 740 900 500 3.6 4 30 Vishay
VLMU3520-405-120 400 405 410 35 3.5 2.9 780 930 500 3.6 4 60 Vishay
PU88S01 VO (U0405) 400 405 410 3.45 3.45 2.1 550 900 1050 500 3.6 4.4 60 Lextar
PU35AH1 VO 405NM 400 405 410 3.3 3.3 2.48 910 1150 1460 700 3.55 4 60 Lextar
PU88S04 VO (U0405) 400 405 410 3.45 3.45 2.1 510 600 350 3.4 3.5 60 Lextar
PU28AM2_405nm 400 405 410 3.5 2.8 1.65 200 200 240 150 34 3.6 60 Lextar
LZ1-00UBOR-00U8 400 405 410 4.4 4.4 2.7 18.5 21.5 700 6.3 7 36 Osram/Ledingin
LZ1-10UBOR-00U8 400 405 410 19.9 19.9 4.45 1100 1260 1760 700 3.5 4.2 36 Osramy/Ledingin
NDU1104ESE-405-TR 400 405 410 Bi5| 3.5 2.9 620 780 940 500 3.4 4 60 Stanley
LTPL-C034UVG405 400 405 410 3.45 3.45 2.1 1225 1415 1805 700 3.6 4.4 60 Liteon
LTPL-CO34UVG415 410 415 430 3.45 3.45 2.1 1225 1415 1805 700 3.6 4.4 60 Liteon
LTPL-CO34UVE405 400 405 410 3.45 3.45 2.1 560 690 900 350 3.6 4.4 60 Liteon
ELUA20160GB-P0010Q53038020-VAIM 400 405 410 2.04 1.64 0.75 25 35 45 20 3.6 4.4 60 Everlight
ELUA45450G3-P9000U23241500-VD1M 400 405 410 4.5 4.5 4.5 900 1000 1600 1000 3.2 4.1 30 Everlight
ELUA35350GB-P0010U23240500-VD1M 400 405 410 35 35 2.5 1000 1250 1500 500 3.2 4.1 60 Everlight
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UVB and Germicidal UVC LEDs
LASER

High Efficiency Against Microbes, Bacteria, and Viruses COMPONENTS

Laser Components specializes in the UVB/UVC LEDs wavelength range 255-308nm. The LEDs at 265/272/275/295 and 308 nm offer
an output power of 100 mW and more from a single die, the 255 nm LED offers 38 mW and soon even 65mW, which is significantly
higher performance than similar products by other manufacturers. The Germicidal LEDs (GLEDs) are available as single chip SMD
LEDs, bare die and as preassembled arrays up to 2.2 Watt. Their main application area is sterilization and disinfection of air, water, and
surface. Studies have also shown notable effect against the SARS-COV-2 virus. UVB wavelengths can be effectively used in UV curing,
analytics, and dermatology.

Features SMD LED Features Arrays Applications

= High performance components for customer = Task-specific modules for maximum = Water treatment
flexibility differentiation = Air disinfection

= UVC LEDs at typ. 255, 265, 272 and 275nm = All advantages of 272nm SMD GLEDs = Surface sterilization

= UVB LEDs at typ. 295nm and 308nm on a board = UV-curing

= Single chip = Small footprint = Dermatology

= High power output 100mW/chip = High output with 360mW, 1.1W or = Deodoration

= 5.7 — 7V operating voltage 2.2W per array = Mold growth reduction

= Diversity on chip sizes and output power = Array sizes: 1x4, 1x12, 5x5 with

= Most output power per mm?” = Fastest to market release design

= Robust structure with more than 10kh = Low profile for ease of integration
L70 lifetime
Part Number Description Output Power
PKB-35 UVC LED, typ. 255nm +5nm, 38mW @ 350mA & 5.9V, SMD3535, 120° Viewing Angle 38mW
PKC-50 UVC LED, typ. 265nm +5nm, 90mW @ 500mA & 6.5V, SMD3535, 120° Viewing Angle 90mW
S6060 UVC LED, typ. 272nm +6/-7nm, 100mW @ 250mA & 6-7V, SMD6060, 150° Viewing Angle 100mw
PKD-50 UVC LED, typ. 275nm +5nm, 100mW @ 500mA & 6.4V, SMD3535, 120° Viewing Angle 100mW
PKE-50 UVC LED, typ. 295nm +5nm, 100mW @ 500mA & 6.4V, SMD3535, 120° Viewing Angle 100mW
PKF-50 UVC LED, typ. 308nm +5nm, 100mW @ 500mA & 6.4V, SMD3535, 120° Viewing Angle 100mW
2S2P-S6060 UVC SMD LED array 2S2P SMD UVC LED Array, typ. 272nm +6/-7 nm, 360mW @ 250 mA/Chip, Lensed LEDs 150° 360mwW
3S4P-S6060 UVC SMD LED array 3S4P SMD UVC LED Array, typ. 272nm +6/-7nm, 1.2W @ 250mA/Chip, Lensed LEDs 150° 1.2wW
585P-56060 UVC SMD LED array 585P SMD UVC LED Array, typ. 272nm +6/-7nm, 2W @ 250mA,/Chip, Lensed LEDs 150° 2W
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VLMU3520... Series and VLMU35C*2*... Series V'S;AY
Ceramic Based UVC LED Series with Higher Power and Narrower Binning The DNA oftech

Vishay introduces a family of ceramic-based, high power UVC LEDs with silicone and fused silica lenses. In combinations with
suitable sensors, they show their full potential in hygienic applications. When designing sterilization applications with UVC LEDs,
two limiting factors are the minimum radiant power and the maximum wavelength. Both specifications have been improved on an
updated VLMU35C*20 version. In addition to this, a higher radiant power binning the VLMU35C*21 is now also available.

Benefits Technology Comparison

= Exceptionally long lifetime Feature UV LED Mercury Lamp

= Compact surface-mount packages Life cycle 25 k Hours 10 k Hours

= RoHS-compliant, halogen-free, and Vishay Green Environmental No heavy metals Unfriendly

= Compatible with reflow soldering processes Security Low-voltage, simple drive circuit Shock sensitive

= Moisture sensitivity level of 3 in accordance with J-STD-020  Energy Low power consumption Higher power consumption

= Emitters available from UV-A to UV-C
= UV-A: optical power up to 2 W

= UV-C: optical power up to 24 mW & .\-?

Applicatons L -
= UV curing Nail salon, = Counterfeit currency & @ s
Dental, Printing detection \),/
= Blood detection = Medical application N,
= Photocatalytic purification = Sterilization A '
VLMU35C*2* - Series
Part Number Status Color Radl?:‘twp)ower Wavelength (nm) F°"W3"dVV°“age |F‘s\lc Telchno-
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. (mA) n=Y
VLMU35CB20-275-120  OLD 7 10 - 270 277 285 5.00 6.50 7.00 100 AlGaN
VLMU35CB20-275-120  UPDATE 10 135 - 270 273 280 5.00 6.20 7.50 120 AlGaN
VLMU35CB21-275120  NEW e 12 135 - 270 273 280 5.00 6.20 7.00 120 AlGaN
VLMU35CT20-275120  OLD 12.5 19 - 270 277 285 5.00 6.50 7.00 150 AlGaN
VLMU35CT20-275-120  UPDATE 16.5 215 - 270 274 280 5.00 6.30 7.00 180 AlGaN
VLMU35CT21-275120  NEW 185 215 - 270 274 280 5.00 6.30 7.00 180 AlGaN
Ceramic-based high power UVA LED series with silicone lens for long life time
Part Number Package Color Radl?frfl't“r)ower Wavelength (nm) Forwal’((iv\)loltage |Fl::-ec Telchno-
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. (mA) REY
VLMU3520-385-060 740 900 - 380 385 390 3.2 36 4.0 500 InGaN
VLMU3520-395-060 740 900 - 390 395 400 3.2 36 4.0 500 InGaN
VLMU3520-405-060 S0 Uttra- 740 900 - 400 405 410 3.2 36 4.0 500 InGaN
VLMU3520-385-120 ceramic  Violet 780 930 - 380 385 390 3.2 36 4.0 500 InGaN
VLMU3520-395-120 high power 780 930 - 390 395 400 3.2 3.6 4.0 500 InGaN
VLMU3520-405-120 780 930 400 405 410 32 36 4.0 500 InGaN
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~Deep-UV.LED -

The world's highest power output 0f50 mWw,
emitting at 265 nm: ideal tor water purifiers l :
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Deep UV 265 nm — ZEUBE265 Devices VIANLEY

|deal for Water Purification

Stanley‘s 265 nm LED achieves a higher bactericidal effect than other wavelength LEDs. The AIN substrate makes it possible to reduce
the density of dislocations up to 10.000 times in comparison to common UV-C LEDs. In addition the substrate drastically improves
the permeability below 300 nm. This leads to a high output power of 50 mW. There is no noticeable decrease of efficiency as forward

current and temperature rise..

Typical Specifications (Ta=25 °C, If = 400 mA) UV germicidal irradiation: No chemicals, no odor residue

= Wavelength: 265 nm = Sterilizing objects that people may touch or put in their mouth
= Output power: 50 mW = Light distribution: 120° = Sterilizing food, medicines, etc., for which a high sterilizing

= Forward voltage: 6.90 V = Thermal resistance capability is required

= Lifetime: 10,000 hours L70 = Rth(j-s): 6.0 K/W = Maintaining a safe environment around children and pets

(Tj=70°C)

Die Dome-Glass Lens (Hermetic Sealing)

Zener Diode Package (Ceramic)

UV-A - NDU1104ESE

High reliability and low thermal resistance LED adopting an AIN substrate and anti-UV silicone resin.
Thanks to its low thermal resistance characteristics, it achieved an even higher quality than other companies’ products.

Features
= High output and = Product variations = Narrow spectral width: 10 nm
high heat dissipation = Distribution angle: 115/130 = Single peak wavelength: 365/385/395/405 nm
Type Mid-Power type
. Units
Part No. NDU1104ESE series
Wavelength ) 365 385 395 405 nm
Light Output Po 950 1,100 1,100 1,100 mwW
Forward Voltage VF 3.6 34 3.4 3.4 vV
Spatial Distribution 201/2 130 deg.
Thermal Resistance Rth (j-s) 3.0 °C/W
Max Forward Current IF Y 700 mA Product packai
Junction Temperature Tj 90 ‘© ) rocuct packaging
Operating Temperature Topr -10 to 85 °C : roduct "'Hﬂ:‘ﬂﬁE E‘:S:.'F-'
Storage Temperature Tstg -40 to 100 ‘© |aobeL|I§ Magazines
Size LxWxH 3.5%3.5%2.05 mm
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Using Light to Fight Viruses

OSRAM

Disinfection and Purification with UV-C LEDs

Imagine a world in which light makes your everyday life healthier, safer and more pleasant. With UV-C solutions powered by

ams OSRAM, this vision becomes reality. Light for making our world healthier and improve human well-being is part of our mission.

Today like never before current global developments have raised the attention on topics of disinfection and sterilization. Be that at

work, at home or on the move, people everywhere are confronted with a new reality and awareness for health and safety.

Today UV-C mercury vapor lamps are used to provide clean
water, and surfaces. With UV-C LED solutions - their small

and durable design, as well as their mercury free nature, we can
extend the use of UV-C Radiation to completely new application
areas and overcome obstacles which are currently limiting the
broad deployment of UV-C radiation.

Applications

= UV-C Air Disinfection

= UV-C Surface Disinfection
= UV-C Water Disinfection

= Smoke/Dust/Particle Sensing
= Curing applications
= Treatment in the chemical

industry
OSLON UV Series

oty

Type Low Power Output
-~ ~

Shape @
Radiant flux (mW) 4.7
Peak wavelength (nm) 275
Emission Angle () 120
Voltage V) 6.0
Binning Current (mA) 30
Max. Current (mA) 40
Wall Plug Efficiency (%) 2.6

Benefits

= UV-C LEDs are environmentally friendly. In comparison to
mercury lamps, UV-C LEDs do not contain mercury.

= Purification and disinfection without the use of chemicals

= Flexible design: Due to their small footprint and DC
operating feature, they allow for flexible and compact
designs.

= Durability: Compared to mercury lamps, UV-C LEDs are
much more robust to mechanical influences as they do not
contain fragile glass components.

= Operation: UV-C LED:s instantly provide full optical output
when turned on and stop immediately when switched off.
Making cycling at high frequency possible. No pre-heating

necessary
OSLON® UV 3636 OSLON® UV 3636
SU CULCN1.vC SU CULDN1.vC

Mid Power Output

135 42
275 275
120 120
5.7 5.7
100 350
150 500
2.1 2.1



Lexta r UV solutions for Air Purifier

UVC Module for Water, Air and Surface Purification by UV-LED

Best Fit for Smart, Integrated and Intelligent Disinfection Systems (voc, uv and PR sensors)

UVC LED sterilization and disinfection modules can be used in application in the fields of water purification, surface sterilization,
and air sterilization. Due to the current epidemic situation, a variety of UV LED sterilization modules for air sterilization are popu-
lar, which can be adapted to sterilize air in different applications. The compact size of UVC LED sterilization function module for air
purification equipment and air-conditioning equipment and other compact products, makes it easy to integrate with the customer
terminal equipment. And its special concentrating design can gather the ultraviolet rays radiated by the LED inside the equipment.
It improves the efficacy of UVC, and at same time it resolves leakage of ultraviolet rays to safety problem.

Definition and Principle of Operation of Odor Eliminator via Photocatalysis Filter and UVA LED (365 nm)

Cooling plate

Air (Input) UVA LED

VOC Sensor

TiO, absorbs ~ Strong oxidizing Surround & destroy Disintegrate harmful H,0 and CO, = ! Photocatalytic
uv agent OH* is produced germ cells substrances & allergens released [ filter

\ Air (Output)

Filter AlpO3 Small amounts of ozone are
(Coating material TiO2) harmless for human health

Pollutant in building industry formaldehyde HCHO:
HCHO +20; = CO, +H,0+20,

Pollutant carbon monoxide CO: CO +0;=CO, +0,
Pollutant benzene/hydrocarbon CsHg:

CsHg +503;=6CO, +3H,0

Pollutant Ammonia NH;: 2NH; +30;=N, +3H,0+0,

60 10

UVC LED Module Products List for Water Purification

Model LBM1101 LBM3502 LBM1801 LBM1802 LBM3501 LBM4201 LBM6301 LBM3601
T - & il " h q—i‘« n
1 = - 2 ' 8
Type Static Dynamic
Static Tank Size/Dynamic Flow Rate 1-2L 1-5L 1-10L 1-10L 0.2-1L/min 1-2.5L/min 6-8L/min 2-10L/min
Dimension ®11.3x8mm  ®35x27mm  ®18x162mm  d25x12mm  ®35x100mm ®42x128mm  ®63x 145mm 36 x 110mm
’ . = Water purifier waterway q
c = Water dispenser tank = Fish tank i = Smart toilet
ERS R « Dehumidifier water tank « Tumbler GGG IR « Coffee machine
waterway
Disinfection Efficiency (E. coli) >L0g3(99.9%) >L0g3 (99.9%)
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List of Test Results by Target Components
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UVA LED Package

Printing Curing

= >400mW/cm?

= Ultra high radiant intensity
= Focus light

PCB Curing/Exposure

= 250-400mW/cm?

= Ultra high radiant intensity

= Focus light/ Collimated Light

Lower Power Curing
= wide angle
= High performance/ low Cost

UVC LED Package

High Power/Air Disinfection
= Ultra high radiant intensity
= High flow rate (>2L/min)

Mid Power Water Disinfection
= High radiant intensity
= Low flow rate (1-2L/min)

= Surface Disinfection

= Wide angle Z-amw
= High performance/ 120°
Cost ratio 3535
= Static state PU35CL1.0
AIN
275nm

End Product / Current m

365nm
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Lifetime: L70>20000 hrs | L50>50000 hrs

2016
PU21S31.0

K i \I =)
& v
) p— 570mW
20mW 120° 120°
120° 3535 3535
PU8BSI1.0  PUS8S04.0
365nm 395nm
ALO, ALO,

AlLO,y

SR / S m““ S

900mW

120°

3535
PU88S01.0

365nm
AL,

120°

3535
PU88S01.0

Lifetime: L70>10000 hrs | L50>20000 hrs

120° 40°
8-13mw
108 3535 3535
PU35CM3.0 PU35CM4.0
120° 40° AIN AIN
3535
PU35CM1.3 3535
AIN PU35CM2.0
AIN
255nm
265nm
275nm 275nm 275nm 275nm
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1200mwW

3535
PU35AH1
365nm
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50mwW
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3535
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Deodorization effect has been

confirmed for varicous components

Experiment authority A:

Kanagawa Institute of Industrial Science

and Technology (KISTEC)

Experiment authority B:
Japan Food Research Laboratories

Photo Catalyst

LBS0601 (60x60x12.5mm)

LBS1001(100x100x12.5mm)

LBS1002 (100x40x8mm)

LBS1401 (148x145x12.5mm)

LBS1801 80x110x12.5mm)

UVA solutions for static
& flow type air purifier

Customized UVA light
and photo catalyst

ol /

Kettle
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INNOVATOR IN ELECTRONICS

Pyroelectric Infrared Sensor and Lens of IRA-S Series
IRA-S210ST01 IML-0685, IML-0688

IRA series offers pyroelectric infrared sensor that deliver high sensitivity and reliable performance made possible by Murata’s ceramic
technology. Used mainly in security equipment. Combining performance with low costs, the IRA-S series makes it easier to use
pyroelectric infrared sensor in security application and general consumer equipment.

Key Features
= Functionality: Conversion of a Key Benefits Lens IML Series
signal generated by temperature = Compact design IML series offer Fresnel lens for Mura-
change into a corresponding electric = Energy efficiency ta pyro-electric infrared sensors. These are
current. = Module comprising ambient classified as a product for lead type sensors.
= Low power light sensor, proximity sensor Please choose the suitable lens for target
= JRA-S series covers different target and signal processing IC detective area.
detection areas = Desing-in capable
Key Applications
= Security systems = Motion Sensor = Lighting automation
Part Number Status Field of View Electrode Shape R‘:;p(‘t’;,?;’ i- Optical Filter T::::.nli!tial:lgg 5 Terf\tpo.rsgﬁ 2o
IRA-S200ST01A01 thetal =theta2=45deg. (2.0x1.0mm)x2 Lead  4.6mV
IRA-S210ST01 thetal =theta2=45deg. (2.0x1.0mm)x2 Lead 4.6mV
IRA-S220ST01A01 thetal =theta2=45deg. (2.0x1.0mm)x2 Lead 4.6mV
IRA-S230STO1 In Production thetal =theta2=45deg. (2.0x1.0mm)x2 Lead  46mV  5micro meter
IRA-S400STO1AO1 (Recommended) thetal=38deg. theta2=45deg.  (2.3(gap0.3)x1.0mmx2 Lead ~ 7.0mV Long Pass
IRA-S410STO1 thetal =38deg.,theta2=45deg. (2.3(gap0.3)x1.0mm)x2  Lead 7.0mV #0t070%C A0 85°C
IRA-S500ST01A01 thetal =theta2=44deg. (1.0x1.0mm)x4 Lead  3.3mV
IRA-S510ST01 thetal =theta2=44deg. (1.0x1.0mm)x4 Lead 3.3mV
IRS-B210STO1R1 ) ) thetal=50deg.,theta2=70deg. (1.2x0.85mm)x2 SMD 3.6mV 3micro meter
IRS:B345STO3R1 iscontinued thetal =70deg. theta2=50deg. (0.8x0.7mm)x4 SMD  3.6mV Long Pass
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High Bay Thermostat

/|

DAL/ BB/ B/BR/R BT

Panas onic“;\

Passive Infrared Motion Sensors — PaPIRs
Extremely Small and Powerful

Passive or pyroelectric infrared (PIR) sensors are thermal detectors and suitable as motion sensors. They react to a change in inf-
rared heat radiation in the environment, e.g. by a moving person (or object). The latest Panasonic PIR generation, the EKM family,
comprises two mechanically identical series: the EKMB (1 uA, 2 pA and 6 pA; digital output) and the EKMC series (170 puA; digital
and analog output). The best PIR motion sensors convince with their simple plug-and-play concept, and are extremely small and
powerful. The product portfolio offers solutions for almost all applications.

Explore the EKM family with the EKMB (1,2,6 yA) and EKMC (170pA) Series

Aesthetic integration - Wide Area & Ultra Slight Low Profile Type, small .I:'gl; Dtﬁ:s;zzl;l‘l):si :Z())l:tance Standard Detection Type,
Flat Square Type Motion Detection and powerful rzsg;a sensor g the bestseller

With its flat and square Passive Pyroelectric Infrared  The Low Profile Type, small ~ The smallest long range sensor The Standard Detection

lens, the pyroelectric pas-  motion sensors EKMB/ and powerful! For maximum  offers 128 detection zones. Type, the bestseller! The

sive infrared motion sensor EKMC with small 14mm lens  detection distances up to 5m The digital standard sensitivity ~ unobtrusive, flat lens serves

allows an aesthetically plea- for detection in large areas and typical ceiling installation type is specified up to 12m, detection distances up to 5m

sing product design. or small objects and move-  heights up to 3m. while the high sensitivity type,  and typical ceiling installation
ments with lower thresholds is speci-  heights up to 3m.

fied up to 17m.

e S04 28 209 v
= [ | [ : ' 1 -
Wall Installation (corner) | Long Distance Detection Slight Motion Detection . . . .
Type, the powerful room | Type, the powerful mid- Type, the powerful indoor gt;';gg;i ?I.nd eSIlght A gg:;‘;?::l!ly V\gde
monitoring sensor bay sensor! sensor yp yp

The Wall Installation (cor- ~ The Long Distance Detection The Slight Motion Detection ~ The Standard and Slight Moti-  The Horizontally Wide Detec-

ner) Type, can monitor a Type, the powerful mid-bay  Type, the powerful indoor on Detection Type, has two tion Type with a patented
whole room up to 12m sensor ! For maximum detec- sensor. For typical ceiling zones optimized for different special lens for improved
when installed in the corner tion distances up to 12m installation height of up to movement patterns. For typical radial sensitivity, a maximum
at a typical installation and typical ceiling installation 3m. ceiling installation height of up  horizontally field of view
height of 2.5m - 3m. heights up to 7m. to 3m. of 150° and a detection

e i W el W
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STELLA ZORYA ALISE

Large, ultra slim ~340° omni- Cost efficient and versatile
UV cluster solution directional lens reflector system for UV

Aydg

VIOLET

e VIOLETTA W 7 - ) 4 ey o .
= e siconers et [ el D et s o e

for UV-C applications

h i ] WA cally for UV-C applications

.

Optics for UV Applications | I_ E Di I_
Optics for UVA-, UVB- and UVC-Leds

LEDiL was the first company to offer injection moulding optics designed and tested for UV-C, making the lenses vastly superior
when compared to other silicone solutions on the market. Lenses such as VIOLET, use a special silicone grade that has a very
high transmission of UV-C wavelengths and can be used for complex lens designs with easy to achieve ingress protection.

LEDIL aluminium reflectors are also highly reflective at all UV wavelengths making them especially suitable for UV-C LED clusters.

Applications

Benefits
Printing, curing, lithography, sensing

The tiny amount of light UV-C LEDs produce can be focused more effectively

with the help of the right optics. This can lead to increased radiation output on the medical, breeding, horticulture, fishery,
desired area and reduce the time needed for exposure while maintaining the same insect attracting lamps, sterilisation,

dosage. Using different LED clusters with compatible lenses makes luminaire degermination.

power output easily scalable for different purposes.

LEDIL Materials for UV Optics

Aluminium

= Cost effective option

= For UV LED clusters

= Highly reflective in all UV wavelengths

LEDiL Silicone
= High transmission in UV wavelengths, including UV C

= Suitable for complex optical lens designs

= Easy to achieve ingress protection

il o e i i e R, =

e
Al

[%T] - 1 mm thickness ™ Y
I |
| |

il | I

P P

-

Reflectance %

ZHHF him &1 nm I 2 pm 5

Wavelength
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Constant Voltage — Costant Voltage — Programming Constant Current — Constant Current Linear — Constant Current Compact —
Indoor Qutdoor Tools & Accessories Outdoor Indoor Indoor

OPTOTRONIC LED Drivers amil OSRAM

Light is Universal

OSRAM offers a comprehensive portfolio of OPTOTRONIC LED drivers suitable for practically any application in the area of LED
lighting: SELV and ,,non-isolated*, compact and linear, constant current and constant voltage, indoor and outdoor.

Compact OPTOTRONIC LED Drivers OSRAM Tuner4TRONIC

= 1...100 % amplitude dimming of LED DALI drivers with 10-50 W The comprehensive tool chain for the entire life cycle of your
= Compact LED drivers, 4 current settings selectable via DIP switch luminaires. Tuner4TRONIC is a powerful, digital end-to-end

solution for development, production and maintenance.
Linear OPTOTRONIC LED Drivers = Software suite for OEM use to confi gure all programmable
= 1...100 % amplitude dimmed, non-isolated DALI driver OPTOTRONIC®, QUICKTRONIC® and POWERTRONIC®
= 11 mm ultraflat, non-isolated DALI driver, also with 1...100 % drivers in the luminaire manufacturing process.
amplitude dimming = Best suited for programming in luminaire manufacturing

= Linear LED drivers with current settings selectable via DIP switch = For quick manual as well as automatic programming
= Works with DALI magic and OT Programmer hardware or

OPTOTRONIC LED Drivers for Outdoor Applications NEC
= ON/OFEF driver: 100/150/200 W OT...P5 for independent = Easily enables pre-parameterization, also when using the
mounting, street and urban lighting, industry pre-parameterization service from OSRAM

= High surge protection up to 6 kV

= Adjustable and wide output current range
= High IP rating (IP65)

= Long lifetime of up to 100,000 h

LED Driver Types

= Compact constant current LED drivers

= Linear constant current LED drivers

= Constant current LED drivers for
outdoor applications

= Constant voltage LED drivers (24 V/12 V)




LED Drivers for Integrated Lighting

RECOM’s constant current (CC) and constant voltage (CV) low profile LED drivers have been designed for cost-sensitive applications.

Screw terminal or wired versi—ons make them ideal for built-in or independent power supplies for LED lighting.

Advances in LED chip technology mean that low power supplies are sufficient for many LED illumination applications such as

spotlights, reading lights and display lighting. These low cost series meet the growing demand for compact driver, while the low profile
solutions meet the needs of the high brightness LED lighting market. RECOM LED drivers are ENEC, UL8750 and CE certified, with
special versions also EAC (Russia), PSE (Japan) or RCM (Australia) certified.

RACDO3 (-PSE) and RACDO4 Series

The RACDO3 (-PSE)/04 can drive one to four high bright-
ness LEDs with 350 mA, 500 mA or 700 mA constant current
for accent lighting. The RACV04 has 12V or 24V CV out-
puts for strip lighting. These series contain a built-in EMC
input filter for universal input voltages and meet EN61347,
EN55015 and FCC18A without any additional external com-
ponents. The LED drivers are designed to provide a long,
trouble-free life and are rated at >20,000 hours, equivalent to
eight hours daily operation up to seven years.

Features /

= Universal AC input voltage (90 to 264 V,c)

= Low standby consumption (ErP conform)

= 3kVAC double insulated isolation

= Wired or screw terminal connections

= [P64 rated (RACDO03)

= Both compact and low profile packages available

Typ. Applications

RACD-LP Series

A low profile design (<13 mm) allows them to be invisib-
ly built into furniture, discreetly mounted under shelves or
integrated in space-restricted applications.

Their SELV outputs are suitable for both independent and
built-in power-supply LED luminaires. They are available
with 6W, 12 W or 20 W output power.

Features

= Constant current outputs of 350 or 700 mA

= Constant voltage outputs of 12V or 24V

=230 VAC input

= Low standby consumption (ErP conform)

= Isolation: 3kVAC double insulated

= Screw terminal connections with cable clamps

= Integrated LED lighting = Accent lighting = Strip lighting = Recessed lighting systems = Furniture, cove & cabinet lighting
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DC/DC LED Driver ICs

For Keeping the Current at UV-LEDs Reliably under Control

infineon

Infineon’s BCR linear LED driver ICs are the best choice for driving LED strings supplied by a DC voltage source. The BCR regulators

are suitable for driving currents from 10mA to 250mA. That is why they are the best solution for low- and mid-power LEDs.

For high-power LEDs, the linear constant current LED controller ICs in combination with an external power stage allow for the greatest

design flexibility.

Features

= Supply voltage 8V to 80V

= Integrated HS MOSFET switch, up to

1.5 A average output current

Adjustable cur-
rent range

10-60 mA

10 - 65 mA

10 - 250 mA

50mA-1A

20-100 mA
8-37mA

Bipolar or
NMOS
transistor up
to xA

= Efficiency up to 97 %
Supplier Description
BCR401W
BCR402W
BCRAOIU | jnear LED
BCR402U driver IC
BCR405U
BCR420U
BCR320U
Linear LED
e controller IC
BCR430U  Linear LED
BCR431U driver IC
BCR601 )
Linear LED
controller IC
BCR602

= LED current precision +3 %

= Low typical Rpg(p) of 275 mQ
= Soft-start to protect primary side

Voltage drop

1.2v

1.4V

1.4V

0.5V

0.135V at 50mA
0.345V at pin Vrop

0.345V at pin Vgyop

Depending on V;,,
system configurable

voltage
18V
Negative thermal
40V coefficient
25V / 40V
Thermal shut down
2 at120°C
42V Smart t(e'mpe(atulre
controlling circuit
Voltage feedback to
primary side, OVP,
60V OTP, Hotplug
OoTP

= External shunt resistor connected to GND

= Up to 2 MHz switching frequency

to set LED target current

= Low power shutdown pin

Package total
power dissipation

500mwW

750mW

1000mwW

Depends on
transistor

600mW

360mwW

Dimming

Ext. Digital transistor
required, bus voltage

PWM dimming via enable pin,
bus voltage

PWM dimming via EN pin

PWM dimming via Rget pin,
bus voltage

Analog down to 3%

Analog down to 3% and
PWM dimming down to 1%

= Overtemperature protection, UVLO

Qualification Size
SO0T-343
AEC
Qualified
SC-74
SC-74
S0T-23-6
Industrial
DSO-8
SO0T-23-6
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Fan Portfolio

~AD
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Best Fit for Project Odor Killer and Germ Contarmination Applications

DC Fan

/—> o
_ADDA” A\nE1Ta uAMICON

Key Features

= Bearing: Dual Ball, Sleeve, Ball
= Rated Voltage: 5 - 48V

= Air Flow: 0.2 - 290CFM

= Speed: 900 - 26500R.P.M

= Lifetime: 50K - 100K hours

= Size: 25x 25-172 x 51 mm

Key Applications

= Interior Vehicle
= Small portable devised

Key Benefits

= Compact design
= Longevity (Dual Ball Bearing)
= Wide range of sizes

Why should | buy this product?

= [P protection according to the requirement

= PWM, speedometer according to the
requirement

= Specification according to customer
requirements (connector, cable length)

= Good price-performance ratio

18 |

AC Fan

Axial EC

——y o
C ADDA JAamicon

Key Features

= Bearing: Longlife Ball

= Rated Voltage: 110 — 240 VAC
= Lifetime: 50K — 70K hours

= Size: 60 — 250mm

Key Applications
= Indoor

Key Benefits

= Compact design
= Longevity (Dual Ball Bearing)
= Wide range of sizes

Why should | buy this product?

= |P protection according to the requirement

= PWM, speedometer according to the
requirement

= Specification according to customer
requirements (connector, cable length)

= Good price-performance ratio

A AELTA

Key Features

= Bearing: Ball
= Rated Voltage
- Single phase 200 — 277 VAC
- Three phase 380 - 480 VAC
= Lifetime: 50K — 70 K hours
= Size: 170 - 910mm

Key Applications
= Indoor

Key Benefits

= Brushless DC motor fan driven by applying
AC source

= PWM or voltage speed control

= High reliability/ Long Life motor with
multi-protection function

Why should | buy this product?

= Efficiency of BLCD motor is higher than
AC motor: by 30-50%, depending on type of
AC motor

= Efficiency by BLCD motor with PWM speed
control is higher than AC motor with
transformer or inverter speed control: by
approximately 40%

= Delta EC Fan offers approxi-mate double the
efficiency com-paring to the traditional AC Fan



Thermal Management UV-LEDs
Disinfection and Purification with UV-C LEDs

Profile Heat Sinks
UVA/B/C

Key Features & Benefits

= High power dissipation

= Convection possibility must
be available

= Complex applications

Stamped Heat Sinks
UV A/ (B)

Pin Heat Sinks
UVA/B

Key Features & Benefits

= Low power dissipation
= Less reradiation

= Limited space for heat sinks

Key Features & Benefits

= Medium power dissipation
= Convection possibility
= Simple application

ASSMANN

wsSwcomponents

Cold Plates
UVA/B/C

Air Cooling
UVA/B/C

N

Key Features & Benefits

= High power dissipation

= For poor free natural con-
vection

= Limited space for heat sinks

Key Features & Benefits

= Very high-power dissipation
= Specific applications
(e.g. industrial requirements
or disinfection)

Cooling solutions can only be selected on the base of the final application. Successful cooling solutions for UV-LEDs
always will be customized according to the specific application. The choice of the cooling solution depends on the heat to
be dissipated, the size and number of LEDs used.

Most Important Factors

LED Features

= Size

= Quantity

= Single / Array

= Power Type

= Thermal conditions

= Operating
temperature

Application

= Case / housing

= Temperature
requirements

= Air flow within
application
Space requirements

= Special requirements

Cooling Solution

= Profile heat
sinks

= Pin heat sinks

= Stamped heat
sinks

Passive

= Fans
= Liquid cold
plates

Active

Advantages Disadvantages

= High cooling capacity

= Noiseless

= No vibrations / shocks

= No additional maintenance
= Good for customization

= Very high cooling capacity

= High efficency

= Small space requirements

= Integration into existing cooling
solutions

= More space needed
within application

= Additional mainte-
nance

= Noise & dust possible

= Vibrations or shocks
possible
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UV Sensors

AS7331: UV Sensor Chip

amii OSRAM

The AS 7331 enables the detection of microorganism concentration and the optimization of disinfection due to dose adjustment

according to water purity. Regarding the water quality in washing machines, the optimization of washing cycle and detergent dose

adjustment is made possible.

Features & Benefits

= Interference filter technology

= UVA/B/C filter characteristic (238nm - 415nm)

= 250M:1 dynamic range (16...24 Bit ADC) with a sensitivity
up to 2.1m counts/(pW/cm?)

= Temp. range from -40 up to 125°C, Temp. compensation on chip

= Radiation measurements (reflection, transmission) from low
radiation to bright radiation conditions

= Fast/high accurate radiation and fluorescence detection

= Usability in harsh environments

Applications

= Target applications

= Water purifiers

= Water purification systems
= Washing machines

= Dishwashers

Detectors for UV Radiation Monitoring

Given the potential health hazard UV radiation poses, these SiC UV photodiodes are indispensable

for monitoring your application.

Benefits

= Solar blind: No reaction to visible light

= Large wavelength range: UVA, UVB,
and UVC

= Robust: Radiation doses of up to

1,000 W/ m? temperatures from cold
space to hot oven (250°C)

= Ultra-sensitive: Hybrid versions with large
dynamic range of up to 0.26 yW/cm?

20 |

Features

= EVK platform for use case evalua-tions and developments

= USB interface, housing

= EEPROM on sensor board

= Optical adapter (0/45°) for light metering & reflective measurem.

= Easy prototyping of optical stacks

= Evaluation software GUI for sensor configuration, spectral data
acquisition, visualization, export and post processing

Functional Blockdiagram

VDDA [t]‘] VDDD
VSSA 3 x 16 Bit VSSD
Counter /
Register
Control
Register
State READY
Control SYN
Temperature "
VSSA C censar 12 Bit
Counter /
Register
References + Clock . Izr? SCL
i i i nterface
Bias Generation Generation SDA
b b

LASER
COMPONENTS




L.TR-390UV-01: Optical UV Sensor

LITE[

The LTR-390UV-01 is an ambient light sensor (ALS) and a ultraviolet light sensor (UVS) in a single miniature 2x2mm chi-
pled SMD package. It provides a linear ALS response over a wide dynamic range of 1:18,000,000. The sensor has a program-

mable interrupt with hysteresis to response to events, removing the need to poll the sensor for a reading and improving sys-

tem efficiency. This CMOS design and factory-set one time trimming capability ensure minimal sensor-to-sensor varia-tions

for ease of manufacturability to the end customer.

Features & Benefits

= I?C interface capable of Standard mode @100kHz or fast mode

@400kHz communication; 1.8V logic compatible.
= Low power consumption with sleep mode capability.

= UVS/ALS Features: 13 to 20 bits effective resolution; Close
to human eye spectral response; Au-tomatic rejection for

50Hz/60Hz lighting flicker.

Applications

= Effectively protecting people from sunburns, cancer or eye damage.
= Brightness and color control of display panels in mobile, computing

and consumer device.

ML8511A: UV Sensor with Voltage Output

Functional Block Diagram

W
—r
s - | sn
> 12C Inlerface
Lagic | | s
ok -
Ininrrups l-J T
Temperanse
Compensadon
RS GHD

LTR-390UV-01 contains 2 integrated photodiodes (ALS/UVS) for
respective photocurrent measurements.

The photodiode currents are converted to digital values by ADCs.
The sensor also includes some peripheral circuits such as an internal
oscillator and voltage reference.

ROHM

The ML8511A is a UV sensor, which is suitable for acquiring UV intensity indoors or outdoors. SEMICONDUCTOR

The ML8511A is equipped with an internal amplifier, which converts photo-current to voltage depending

on the UV intensity. This unique feature offers an easy interface to external circuits such as ADC. In the power

down mode, typical standby current is 0.1pA, thus enabling a longer battery life.

Features Board Layout
= Photodiode sensitive to
UV-A and UV-B
= Embedded operational AMP
= Analog voltage output
= Low supply current
(300pA typ.) and low stand- @ -
by current (0.1pA typ.) U1 MLESTY
= Small and thin surface ®=
mount package

R1

(4.0mm x 3.7mm x 0.73mm,
12-pin ceramic QFN)

Applications

= Smart phone = Wearable healthcare device = Bicycle navigation
= Smart watch = Weather station = Accessary

Block Diagram
V[)[) EN
7 4
(4
\ 4
o——» Amplifier > | » OUT
8
A
Zg Mk
UV Photo-
diode
MLS8511A

5 10

GND TR
Pin Symbol 1/0 Function
7 VDD PW  Supply voltage. Decouple this pin to ground with 0.1 iF cap.
5 GND PW  Ground
4 EN | Active high enable pin. (High: Active mode, Low: Standby mode)
8 OuT 0 Output (Low in power down or standby mode)
10 TR I/0 Internal ref. voltage. Decouple this pin to ground with 1 nF cap.
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VOC Sensor SGP40

Air Quality Sensor (Particulate Matter) SENSIRION

The SGP40 is an integrated CMOSens® sensor system on a single chip based on a metal-oxide sensor. By relying on Sensirions proven
MOXSens® Technology, the sensor’s unmatched robustness against contamination by siloxanes results in outstanding long-term stability
in terms of sensitivity and response time. Pushing the sensing material and micro-hotplate technology to the next level, the SGP40 offers a
drastic reduction in power consumption, making it suitable for battery-driven applications as well. Sensirion’s industry-leading production
processes guarantee high reproducibility and reliability and helps enabling accurate measurements of Volatile Organic Compounds (VOC)
to improve IAQ and your quality of life. The VOC Index indicates to what extent the indoor air quality has deteriorated or improved com-
pared to the sensor’s average VOC environment. This information can be used, e.g., for gradually controlling the fan of an air treatment
device or to provide users with feedback on their daily activity profile.

Features CO, VOC Sensor NDIR Measuring Principle

= Complete sensor solution for detecting VOC events with a
simple interface, powerful VOC Algorithm, easy integration of
driver package and on-chip humidity compensation

Gas Inlet ) Gas Outlet
= Proven performance improved shown by low device-to-device Reflective Tube
variation under field or lab conditions in the 2nd generation
and fast start-up behavior a Active Filter
. . . °
= Reliable and accurate long-term user experience with robust o ° ®
. . ® °
and reliable hardware, stable and repeatable signal output over e o S
ons . . . [ =
lifetime, smart adaptation to any indoor environment and an w L ° ® ° ' 8
o
excellent longevity of > 10 years x % * o
2 — ° ° ® 4
e T~ O ° E
b3
° &
Electrical Specifications feiizgs Al
Supply Voltage Range 1.7-36V
Idle Current 34 pA
Current consumption during operation S - €02 Molecule Different Molecule
P € op at3.3v 2.6mA
Interface 12C
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Committed to excellence

European Branches

= Austria

Rutronik Elektronische
Bauelemente Ges. m. b. H.
Durisolstrafle 11

4600 Wels

Tel. +43 7242 44901

I[N Belgium

Rutronik Belgium BV
Keppekouter 1
Ninovesteenweg 198

9320 Erembodegem-Aalst
Tel. +32 53739971

& Bulgaria

Rutronik Elektronische
Bauelemente GmbH
Business centre "Lozenetz"
fl.1, office 1B

Blvd. Nikola Vaptzarov 35
1407 Sofia

Tel. +359 2 974 86 46

sl Czech Republic
Rutronik Elektronische

Bauelemente CZ s.r.o.

Brno

Prazakova 1008/69, 15. floor
639 00 Brno

Tel. +420 5 45424 681

Prague

Na Pankraci 1638/43
140 00 Praha 4

Tel. +420 2 33343120

E= Denmark
Rutronik Electronics
Denmark ApS
Herstedostervej 27-29
2620 Albertslund

Tel. +45 7020 1963

B Estonia

Rutronik Elektronische
Bauelemente GmbH
Riia 142

50411 Tartu

Tel. +372 6500620

H] Finland

Rutronik Elektronische
Bauelemente GmbH
Malminkaari 5

00700 Helsinki

Tel. +358 9 32912200

N France

Rutronik S.A.S

6, Mail de I’Europe

78170 La Celle St Cloud

Tel. +33 130083300
rutronik_sas@rutronik.com

Bordeaux
Tel. +33 557264000

Grenoble
Tel. +334 76610090

Le Mans

Tel. +33 243781697
Lyon

Tel. +33 472768000

Rennes
Tel. +33 223451440

Strasbourg
Tel. +33 388781212

= Hungary

Rutronik Magyarorszag Kft.
Aliz utca 1, 1117 Budapest
Tel. +36 12 31 33 49

I Italy

Rutronik Italia S.r.1.

Via Caldera 21

Centro Direzionale S.Siro
20153 Milano (MI)

Tel. +39 02 40951-1
italia_MI@rutronik.com

Bologna
Tel. +39 051 64 63 20 1

Florence
Tel. +39 055 8827332

Padua
Tel. +39 049 8697800

Rome
Tel. +39 06 228 782-1

Turin
Tel. +39 011 9022000

[l Lithuania

Rutronik Elektronische
Bauelemente GmbH
Jonavos g. 30, 44262 Kaunas
Tel. +370 37 261780

== Netherlands
Rutronik Elektronische
Bauelemente GmbH
Takkebijsters 51a
4817BL Breda

Tel. +31 76 57 230 00

Norway

Rutronik Elektronische
Bauelemente GmbH

Olaf Helsets vei 6, 0694 Oslo
Tel. +47 22 767920

fmd Poland

Rutronik Polska Sp. z o.0.
ul. Bojkowska 37

44-101 Gliwice

Tel. +48 324612000

Gdynia

ul. Batorego 28-32
81-366 Gdynia

Tel. +48 58 78320-20

Warszawa

ul. Broniewskiego 3
01-785 Warszawa
Tel. +48 22 462 70-50

Bl Portugal
Rutronik Elektronische
Bauelemente GmbH

Travessa Joaquim Sa Leonardo 85

Antas

4760-042 Vila Nova de Famalicao

Tel. +351 252 312-336/337

N Romania

Rutronik Elektronische
Bauelemente GmbH

Strada Divizia 9 Cavalerie 64
300254 Timisoara

Tel. +40 25 6401240

Bucuresti
Tel. +40 21 3000141

= Russia
Rutronik
Beteiligungsgesellschaft mbH

Moscow

Leningradskoye Hwy, 57, Kor.2
125195 Moskwa

Tel. +7 499 963 31 84

Saint Petersburg
Naberezhnaya Reki Moyki 58
Office 609

191186 Saint Petersburg

Tel. +7 812 321 63 68

S Serbia

Rutronik Elektronische
Bauelemente GmbH
Maglajska 24a, 11000 Belgrade
Tel. +381 (11) 40412 90

i Slovakia

Rutronik Elektronische
Bauelemente GmbH, o.z.
Lazovna 11

97401 Banska Bystrica
Tel. +421 48 47223-00

fimml Slovenia

Rutronik Elektronische
Bauelemente GmbH
Motnica 5

1236 Trzin

Tel. +386 15610980

ELECTRONICS WORLDWIDE

= Spain
Rutronik Espafia S.L.

Barcelona

C/ Tarragona 149-157, 6° 2a
8014 Barcelona

Tel. +3493 4442412

Madrid

C/ Santa Leonor 65,

Avalon Parque Empresarial,
Edificio A, Pta 4a,

28037 Madrid

Tel. +3491 3005528

San Sebastian

PO Ubarburu 39 - Poligono 27
office 303

20014 Donostia

Tel. +34 943 5095-00

EZ] Sweden
Rutronik Nordic AB
Kista Science Tower
Firogatan 33,

16451 Kista

Tel. +46 8 50554900

E3 switzerland
Rutronik Elektronische
Bauelemente AG
Volketswil
Brunnenstrasse 1

8604 Volketswil

Tel. +41 449473737

[ Turkey

Rutronik Elektronische
Bauelemente GmbH
Barbaros Mahallesi,

Ardic Sokak,

Varyap Meridian G2 Blok,
No.: 09

34746 Bati Atasehir, Istanbul
rutronik_tr@rutronik.com

EXE I T United Kingdom
& Ireland
Rutronik UK Ltd.

Headquarters UK

The Valley, Bolton

1-3 Courtyard, Calvin Street
BL1 8PB, Lancashire, UK
Tel. +44 1204 363 311

Marlow

Jubilee House

Third Avenue

SL7 1EY Marlow

Tel. +44 1204 367 577

B Germany - Headquarters
Rutronik Elektronische Bauelemente GmbH | Industriestrafie 2 | 75228 Ispringen/Pforzheim
Tel. +49 7231 801-0 | Fax +49 7231 82282 | E-Mail: rutronik@rutronik.com | www.rutronik.com

Berlin
Justus-von-Liebig-Strafle 7
12489 Berlin

Tel. +49 30 80927 16-0

Dresden

Radeburger Strafie 172
01109 Dresden

Tel. +49 351 2053 30-0

Erfurt
Flughafenstrafle 4
99092 Erfurt

Tel. +49 361 22836-30

Frankfurt

Frankfurter Strale 151 ¢
63303 Dreieich

Tel. +49 6103 27003-0

Freiburg

Basler Landstrafle 8
79111 Freiburg

Tel. +49 761 611677-0

Giitersloh

Brockweg 133

33332 Giitersloh

Tel. +49 5241 23271-0

Hamburg

Neue Groéningerstrafie 10
20457 Hamburg

Tel. +49 40 3596006-20

Hannover
Rendsburger Strafle 32
30659 Hannover

Tel. +49 511 228507-0

Mannheim
Amselstrafle 33

68307 Mannheim

Tel. +49 621 762126-0

Miinchen

Landsberger Strafle 394
81241 Miinchen

Tel. +49 89 889991-0

Niirnberg
Siidwestpark 10/12
90449 Niirnberg

Tel. +49 911 68868-0

Ratingen

Gothaer Strafle 2
40880 Ratingen

Tel. +49 2102 9900-0

International Branches

= usa

Rutronik Inc.

Dallas

2745 North Dallas Parkway
Parkway Centre III, Suite 660
75093 Plano, TX

Tel. +1 469 782 0900

California

6203 San Ignacio Ave., Suite 110

95119 San Jose, CA
Tel. +1 669 247 5098

Massachusetts
300 Baker Avenue, Suite 300
01742 Concord, MA

I°B Mexico
Rutronik Mexico S.A. DE C.V.

Prolongacion Tecnologico Norte 950B int. 1

PISO 11-C, Colonia San Pablo,
Corporativo Blanco

76130 Querétaro, Tel. +52 442 103 1805

M China

Rutronik Electronics (Shenzhen) Co., Ltd

Shenzhen
Room 807, No.98 Fuhua 1 Road

Futian District, 518048 Shenzhen City

Tel. +86 755 21 37 60 00
Fax +86 755 21 37 60 01

Shanghai

Room 1010, Dongchen Tower, No. 60
Mudan Road, Pudong New District

Shanghai 201204
Tel. +86 21 38 86 78 88

Chengdu

Room 709, Building G, China Overseas

International Center,

No. 333 Jiaozi Avenue, 610041 Chengdu

Tel. +86 28 8651 2664

Tianjin

11F, Block One, Golden Valley Centre,
No.1 Binjiang Road, Heping District,

Tianjin 300022
Tel. +86 22 5890 5251

Hong Kong

Rutronik Electronics Asia HK Ltd

54/F, Hopewell Centre

183 Queens Road East, Wan Chai
Hong Kong, Tel. +852 3602 3135

= India

Rutronik Electronics Singapore Pte Ltd
Office No- 201, Regus, 2nd Floor

26/1 Hosur Road

Bommanahalli Bangalore Kamataka

Bangalore-560068, India
Tel. +91 9880146135

L Malaysia

Rutronik Electronics Singapore Pte Ltd
73-3-1, iDeal@The One, Penang,

Jalan Mahsuri, Bayan Baru
11950 Bayan Lepas, Penang
Tel. +60 124 280 181

[*4 Singapore

Rutronik Electronics Singapore Pte Ltd

10 ANG MO KIO Street 65
Techpoint #06-02A
569059 Singapore

Tel. +65 6932 9778

Bl Taiwan

Rutronik Electronics Asia HK Ltd
3F.,, No. 183, Zhouzi Street, Neihu District

Taipei City 11493, Taiwan
Tel. +886 2 2659 5889

== Thailand

Rutronik Electronics Singapore Pte Ltd

2/1 Soi Rom Klao 25/2

Rom Klao Road,
Khlongsamprawet Ladkrabang
10520 Bangkok

Tel. +66 2 737 6423
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