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UVC LEDs and More!
For Water, Air And Surface Disinfection

RUTRONIK TECHTALK MEETS – UV LIGHT 2021

Dr. Olga Stroh-Vasenev

June 9, 2021

Source: Bolb Inc. / © istock.com/pavlinec
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Electromagnetic Spectrum
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UVC Disinfection Mechanism
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Sterilization Test
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Sterilization Performance by UV Dose
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Output Power Comparison
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Surface: 99,9% @60sec. (2mW UV-C LED)
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Output Power Comparison
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Water 10mL: 99,9% @20sec. (10mW UV-C LED)
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Output Power Comparison
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Surface: 99,9% @3.4sec. (100mW UV-C LED)
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Sterilization Performance for Mold

U
V

C
 L

ED



© Laser Components | 09.06.2021 | Dr. Olga Stroh-Vasenev

▪ Germicidal curve by wavelength

265nm UVC LEDs
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265nm 100% / 275nm 82% 

Source: Photon Wave  
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▪ Disinfection comparison by wavelength

265nm UVC LEDs
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E Coil Salmonella Listeria

Dose(mJ/cm2) 265nm 275nm 265nm 275nm 265nm 275nm

0.2
>99.99
%

>99.96% 98.88% 98.26% 94.11% 79.11%

0.5
>99.99
%

>99.99
%

>99.99
%

>99.99
%

>99.99
%

99.89%

0.7
>99.99
%

>99.99
%

>99.99
%

>99.99
%

>99.99
%

>99.99
%

Source: Photon Wave  
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UV Wavelength vs Application
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Organic Decomposition
Waste Water Treatment

Sterilization
254~280nm
Water & Air Purification, Sterilization

Irradiance (mW/cm2)

Sensing
<280nm
Dialysis Dose Monitor Application

Phototherapy
UV-B / UV-A

Curing Application

Photocatalyst
395~405nm
Air Purification, Sterilization

Sterilization
~220nm
Sterilization & safe for human body

Wavelength(nm)

UV-C UV-B UV-A

Low-pressure Mercury lamp
254nm

High-pressure Mercury lamp
365nm

Horticultural
UV-B 

Source: Photon Wave  
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Extended Fresh Life of Food by UVC
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Sterilization in a Fridge: Faucet Tip and Ice Maker
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▪ Sterilization of faucet tip
easily contaminated

▪ Enable to sterilize a narrow
space

▪ Log3-4 sterilization within few
minutes with UVC irradiation

▪ Auto mode: e.g. every hour
for few min.

▪ Manual mode: sterilize
by pressing UV button
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Water Tank
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▪ Protects germs reformation

▪ Revitalizes purifies stored water

▪ Energy saving: power Consumption is very low
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▪ Partial sterilization on human-touched part
▪ Break/Accelerator (30cm)

▪ Door Handle (4cm)

▪ Gear Stick (15cm)

Disinfection Lighting in a Car
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Source: ©istock.com/Henrik5000  
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Sense of Urgency has 
Increased for UV-C Disinfection Solutions 
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Pre-CoViD-19

Source: Bolb Inc.

Nice-to-Have becomes MUST-Have
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Disinfections Solutions in Surface Spot Treatment 
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Source: Bolb Inc.
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Disinfections Solutions in Hospital Environments 
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Source: Bolb Inc.
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Disinfections Solutions in PPE 
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Source: Bolb Inc.
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Bolb’s New Air Treatment Reference Design 
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Source: Bolb Inc.
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Bolb‘s UVC LED – Exceptional Technology at 275nm
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Typical single emitter
100 mW @ 250mA 6.5V

6060 SMD
L70 5,000 hours from Time 0

at case temp of 38 °C

May 2020

Typical single emitter
160 mW @ 350mA 7V

6060 SMD
L70 7,000 hours from Time 0 

at case temp of 38 °C

December 2021

WPE = 0.100 W / (0.25 A * 6.5 V) = 6.15%

Source: Bolb Inc.
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Technology Leadership / 2-3x Increased Efficiency  
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Source: Bolb Inc.
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Development Progress
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▪ Technical develoment and 
production imporvement
will reflect
in a €/mW ration <0.10€/mW

Source: Bolb Inc.
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Sterilization Efficacy

Source: Photon Wave 



© Laser Components | 09.06.2021 | Dr. Olga Stroh-Vasenev

Photon Wave
Variaty in Wavelengths and Chip Sizes

Source: Photon Wave 
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UV-C Product Roadmap 2021~2023

Source: Photon Wave 
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▪ Demonstration: ​Single UVC LED Point-of-Discharge / 
Faucet Hospital Water Treatment Reactor​

Water Treatment
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Source: Bolb Inc.
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Bolb‘s Demo Water Treatment Reactor Tests

Validation Test Results
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Source: Bolb Inc.

Before

After

Flow Rate E. Coli Reduction Rate

LPM GPM

1.5 0.40 > 99.999%

5 1.32 99.999%​

15 3.96 99.75%​

20 5.28 97.52%
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▪ 254 nm UVC hg lamp source – Legionella 
rubrilucens 90% reduction with 1.1 mJ/cm²

▪ Using single 100 mW LED dependent 
on angle of emission distribution

▪ 0.01 sec required for 90% reduction

▪ 0.03 sec for 99.9% reduction

▪ Driven by water flow turbine

Single 100 mW LED in a Shower Head
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Scheme of a UV-C LED within a Shower Head

Source: Martin Hessling, Ph.D., Professor, 
Institute of Medical Engineering and Mechatronics, Ulm University of Applied Sciences 
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▪ DVGW – W294 regulates the UVC radiation monitoring in drinking
water treatment

▪ Used in municipal water treatment systems (e.g. Jena) – hard UVC 
radiation with Hg lamps – DVGW compliant

▪ Sensor usable also for POU and POE devices

Sensors for UVC Radiation Monitoring

Source: ifw Optronics



UV Sensors Application – Beyond Disinfection

▪ NASA Curiosity Photodiodes

▪ SiC Photodiodes: Extremely robust

▪ Expertise and high technological know-how

Source: Images courtesy of JPL/Caltech

Curiosity Rover 19.02.2017
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ifw optronics GmbH

Radiation-Hard Assembly Tech.

Source: ifw Optronics
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▪ State of the Art:
▪ UV-sensors in hermetic TO-package

▪ Used adhesives: conductive epoxy for chip bonding

▪ SMD photodiode assembly (in development)

▪ SiC sensors in ceramic SMD package 
with hermetic seal
▪ Sealing

▪ Window-encapsulation

▪ Reflow-Solderable

▪ Smaller packages possible

▪ SiC sensor modules
▪ Tricky material combinations: stainless steel, quartz, ceramic 

Assembly Technology – Products

Source: ifw Optronics
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▪ UVC light in range of 207-222nm has been found to efficiently kill 
bacteria and viruses without causing damage to human cells

▪ Penetration of UV light is harmlessly absorbed by the outer layer 
of dead skin

▪ UV light lamps emit longer wavelengths that are damaging to 
human skin and need to be blocked

Challenges in UVC Filter Design
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Mechanism of Far-UVC Disinfection

Source: Hessling et al. 2021: The impact of far-UVC radiation (200–230 nm) on pathogens
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▪ Most coating materials do not transmit well and can be damaged 
due to absorption and scatter

▪ Special coating materials are required

Laser Components UV Filter Design Options
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▪ SiC detectors of ifw Optronics are suitable for Far-UVC detection

▪ Peak sensitivity at 272nm 0.18A/W

▪ At 230nm 40% -> 0.072A/W is enough for typical intensities at this 
region

Sensing and Monitoring in Far-UVC

Source: ifw Optronics
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Your Contact

LASER COMPONENTS GmbH
Dr. Olga Stroh-Vasenev

o.stroh-vasenev@lasercomponents.com
+49 (0)8142 2864-763

"We are specialized in 
challenging demands and 
apparently impossible inquiries!"
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Photon Wave – Technology, UVC & UVB 255-308nm
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Source: Photon Wave 
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▪ PCD-10-V1 [IF=100mA, Tj=43.3℃, Ta=25℃, w/ heat sink]

20mil Reliability 

Source: Photon Wave 
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▪ PCD-35-V2 [IF=350mA, Tj=47.9℃, Ta=25℃, w/ heat sink]

40mil reliability

Source: Photon Wave 
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Real World Lifetime Measured and Documented

Source: Bolb Inc.
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Mercury Spectrum 100 W/cm

Source: Jingke Printing Equipment Co., LtD


