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Our focus applications within lighting

LED drivers

Smart lighting

2021-06-07 restricted

An LED driveris an
electrical device which
provides constant
currentto LED

Applications:
commercial indoor
lighting, street lighting
and high bay lighting

Light control by usage
of occupancy sensing

More and more
sensors being added
in order to add new
non-lighting related
functions

Signage & LED strips

Copyright © Infineon Technologies AG 2021. All rights reserved.
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LED strips or signage
supplied by constant
voltage LED drivers
usually consist of large
number of parallel LED
strings

Each LED string needs a
constant current source

Artificial light source
traditionally HID

Designed to stimulate plant
growth by emitting light
appropriate for
photosynthesis

LED based solutions are
being used especially for
urban farming / vertical
farming
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infineon
Sunlight contains some small amount of strongly germicidal UV-C &—/

Sunlight Spectrum
200 nm 380 nm

UV-C ug/- UV-A IR and beyond

~1 % <05% 6 % 39 % 48 %

»  UV-C is most effective killer for virus and bacteria
> Used forgermicidal disinfection

UvVv-C
Short wavelength :
with high energy: UV-B » QV—A and UV-B do not kill
200-280 nm viruses -
UV-A > Only effective against

bacteria

2021-06-07 restricted Copy right © Infineon Technologies AG 2021. All rights reserv ed.



UV-C radiation - destroying DNA of germs — Tnfineon
represents a serious health hazard for humans

i

> UV-C lamps mainly operating at 254 nm are harmful for skin and eyes

> To ensure safety there are following two options:

Working around UV-C

light requires Protection %~ Motion
—
®

protection and :
shielding equipment Sensors

like glasses,
protective suits and
gloves

When people are not
present, automatically
switch on UV lights to
sterilize the environment

2021-06-07 restricted Copyright © Infineon Technologies AG 2021. All rights reserved.



UV-C Disinfection Lamps and their Applications

MediumPressure UV-C Lamp
> Power input range: 400 W — 1 kW
> Industrial water treatment

Amalgam Mercury Lamp

> Power input range: 140 W - 815 W
» Industrial water and air disinfection

Low-pressure UV-C Lamp

> Power input range: 10-150 W
» Drinking water, air purifiers

Infineon

i

UV Surface, Air and Water Disinfection
Applications

» Medical treatment facilities (operation
rooms, hallways)

» Transportation (interior surfaces)
>  Air conditioning/HVAC systems
» Food industry (packaging materials)

> Water Treatment (residential, industrial and
large scale municipial applications)

Low-pressure UV-C lamps with high UV-C radiance
at 254 nm have highest germicidal effectiveness
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Infineon
Leverage products for Fluorescent Ballasts for UV-C Ballasts &—/

> Main stream low pressure UV-C lamps have a power rating between10 W — 150 W
» They function like fluorescentlamps especially with regards to their ballast

\ |/

SSeaany o

[
-
-

2021-06-07 restricted Copyright © Infineon Technologies AG 2021. All rights reserv ed.



ICB2FL03G — Typical Application Circuit and Product Highlights @eo/n

Ballast IC suited for UV-C Lamps ~

Digital Mixed Signal Power Control, enabling speedy
and cost effective ballast designs

Lowest count of external components
650 V half-bridge driver with Coreless Transformer
Technology

Supports customer in-circuit test mode for reduced
tester time

Supports multi-lamp designs (in series connection)
Integrated digital timers up to 40 seconds

Numerous monitoring and protection features for
highest reliability

Very high accuracy of frequencies and timers over
the whole temperature range

Very low standby losses


https://www.infineon.com/cms/en/product/power/lighting-ics/fluorescent-ballast-ics/icb2fl03g/

infineon
ICB2FL03G - Key features, benefits and values &—/

> Reduced BOM costs by optimized lamp choke size

> Reduced system cost and improved ballast stability Reduced system costs

» Suitable for multi-power ballasts

> Enables ballast compatibility with a wider range of lamp High compatibility for
types different types of UV-C
lamps

> Lamp can automatically restart following surge events
and handle correctly EOL events

»  Excellent dynamic PFC performance enables very low Fully integrated
THD across wide load ranges

» Halving the time for key tests (e.g. end-of-life detection
and preheat/operation modes)
Customer-friendly, easy
» Eases design of multi-power ballasts and reduces and reliable ballast design
EMI

2021-06-07 restricted Copyright © Infineon Technologies AG 2021. All rights reserv ed.



Excellent dynamic PFC performance — enabling low THD Tnfineon
Waveform of input current shows THD optimization

i

Vin =180 Vac ® Vaus > Discontinuous mode PFC for load range 0 to 100 %

o Vy

» Integrated digital compensation of PFC control loop
® VprcaD pins

A —

® I (200mA/Div) > Improved compensation of AC input current, also in
e I = DCM operation
ton_proco over time
2 mimonzonta D > Adjustable PFC current limitation

0 a0
lsomen

Vi, = 230 Vac

@ WROOWT

ton_prcco over time
7,5 psfvertical Div
2 ms/horizontal Div

0.0+

e
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ICB2FL03G — normal start-up procedure (imneon
diagram of how IC Ballast works and powers up lamps |

Normal Operation

Frequency /
“mg‘:;“fyjj » 8 differentphases during typical start from
o] : UVLO (Under Voltage Lock Out, phase 1)
o i 4 § to run mode (phase 8) and into normal
- GOres : Sms 8oma Hims E-O'zsmms i 40 = Z3F s i s i Mode / Operatlon
o ;:I’::‘;:JWniimuwmmii”i 77777 ~ > The current consumption of the IC depends
N / on the voltage at the RES pin
N e T > Pre-run mode is a saftey mode in order to
vomelc | prevent a malfunction of the IC due to an
SO S S 3 S —— instable system
SRR I« A S SR SN S |
| L | § § Mode > Inrun mode all protectionfunctions are
uvVLO E Monitoring iSlartUmT:SoﬂStarti Preheating E Ignition ? Pre-Run }T E:I::gm; Operation alive
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Reference solution for 54 W UV-C Ballast (in’ﬁneon
incl. ICB2FL03G and 600 V CoolMOS™ PFD7 in SOT223 package

https://www.infineon.com/cms/en/prod

Intelligent Ballast IC for UV-C

ICB2FL03G SP001228884 PG-DSO-16 Disinfection [amps uct/power/lighting-ics/fluorescent-
isintect P ballast-ics/ich2fl03g/
Reference board with https://www.infineon.com/cms/en/prod
D board for the 54W T5 Desi
ICB2FL03G SP000992690  PCB emo boardforthe eI L ctpowerflighting-ics/luorescent-

with voltage mode preheating

EVAL_ICB2FL03G ballast-ics/icb2fl03g/#!boards

https://www.infineon.com/cms/en/prod
uct/power/mosfet/500v-900v-coolmos-
n-channel-power-mosfet/600v-
coolmos-n-channel-power-
mosfet/ipn60r1k5pfd7s/

600V CoolMOS™ PFD7 high
efficiency superjunction MOSFET

IPN60R1KS5PFD7S SP004748876 PG-SOT223-3-1

2021-06-07 restricted Copyright © Infineon Technologies AG 2021. All rights reserv ed.


https://www.infineon.com/cms/en/product/power/lighting-ics/fluorescent-ballast-ics/icb2fl03g/
https://www.infineon.com/cms/en/product/power/lighting-ics/fluorescent-ballast-ics/icb2fl03g/#!boards
https://www.infineon.com/cms/en/product/power/mosfet/500v-900v-coolmos-n-channel-power-mosfet/600v-coolmos-n-channel-power-mosfet/ipn60r1k5pfd7s/
https://www.infineon.com/cms/en/product/power/lighting-ics/fluorescent-ballast-ics/icb2fl03g/
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DC/DC Lighting ICs Tnfineon
Best choice to control current for UV LEDs L/

Channel letters, signage

Constant voltage m

power supply Suitable products Residential

> Linear regulators
BCRs

>  Switch mode LED Architectural
driver 5 N
> ILD8150E

> Power discretes | raereias’
> Schottky diodes Fridge, white QOOdS

disinfection appliances

> Microcontroller

2021-06-07 restricted Copyright © Infineon Technologies AG 2021. All rights reserv ed.



infineon

BCR Drivers and Controllers - Linear current regulator portfolio

BCR401U
BCR401W BCR420U/
BCR402U BCR450 BCR430U BCR431U BCR601 BCR602
BCR402W BCR320U
BCR405U
g Linear LED Linear LED Linear LED Linear LED Linear LED Linear LED Linear LED Linear LED
Description
p driver IC driver IC driver IC controller IC driver IC driver IC controller IC controller IC
Adjustable current Bipolar or NMOS Bipolar or NMOS
range 10 — 60 mA 10 — 65 mA 10 -250 mA 50 mA- 1A 20-100 mA 8-37 mA transistor up to XA transistor up to XA
. Depending on Vin,
Voltage drop 12V 14V 14V 05V 0.135 V at 50 mA 0.105 mV at 15 mA 0.345 V at pin Vdrop system configurable
Breakdown voltage 18V 4V 25V /40 V 27V 2V 2V 60V 60V
. . . Voltage feedback to
: Negative thermal Negative thermal Negative thermal Thermal shut down at Smart temperature Smart temperature y .
Protections coefficient coefficient coefficient 120°C controlling circuit controlling circuit primary ::ft?;ll?g;lp’ O Sl
ki total pow er
5 A q 500 mW 750 mW 1000 mW Depends on transistor 600 mW 600 mW 360 mW 360 mW
e siation
Ext. digital L
o 5 " PWM dimming PP S S Analog down to 3% and
. . Ext. digital transistor transistor q A PWM dimming via EN PWM dimming PWM dimming S
Dimming required, bus voltage required, bus UEGEED (IR BI2 pin via Rset pin, bus voltage viaRset pin, bus voltage Azlieg) €snm (D S R T EEm &
voltage 1%
voltage
P Y N
i£in At ot @ o @ cb ¢ q ; : . .
Qualification G slified R ifed B alified Industrial Industrial Industrial Industrial Industrial
Target application LED strip LED strip LED strip LED strip/module LED strip/signage LED strip/signage LED driver LED module, strip
Size SOT-343 SC-74 SC-74 SC-74 SOT-23-6 SOT-23-6 DSO-8 SOT-23-6

2021-06-07 restricted
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New ILD8150/E Tnfineon
Complete features and application overview p

]
> Supply woltage 8 V to 80 V | N B&’)T SWJ\ -

> Integrated HS MOSFET switch, up to 1.5 A avwerage output current

> Efficiency up to 97% T T %

> LED current precision £ 3%

> Up to 2 MHz switching frequency ILD8150 - -
> Low typical Rps(on) Of 275 mQ o———OVIN cs
> Soft-start to protect primary side T ve

> External shunt resistor connected to GND to set LED target current sov Sb GND []
> Low power shutdown pin L I

> Owertemperature protection, UVLO 1

Dimming features Applications

> PWM Dimming Input, with 250 Hz to 20 kHz PWM dimming frequency

> Analog dimming 100% - 12.5%

> PWM dimming 12.5% down to 0.5 % with 3.4 kHz flicker-free modulation Package versions

> Dim-to-off

> Pull-down transistor to awid LED glowing in dim-to-off

2021-06-07 restricted Copyright © Infineon Technologies AG 2021. All rights reserv ed.



infineon
IFX’s portfolio for modular plug & play reference solutions &—/

Plug &
LEDs play

765

60V linear controller 80V high-side buck

Dual-stage half-bridge
LLC (320W)

one channel
700 mA, 36W

Flyback converter with
constant voltage output
(40w)

tunable
w hite, 60W

Further boards upcoming, pls always check:

tunable
w hite, 27W

www.infineon.com/leddriver-reference-solutions

2021-06-07 restricted Copyright © Infineon Technologies AG 2021. All rights reserv ed.
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Summary and key take-aways

> UV-C lighting is proven and effective for disinfection against virus and bacteria

> Main stream UV-C lamps have a power rating between 10 W — 150 W and function like fluorescent
lamps especially with regards to their ballast

» UV-C LEDs have higher voltage requirements than conventional LEDs, besides from that no difference
in power control

> Fully integrated, customer-friendly and reliable ~
»  Speedy and cost effective ballast design with the minimum of external components \

@

»  Vast portfolio of different drivers and controllers available
> Selection according to supply voltage and driving current needed


https://www.infineon.com/cms/en/product/power/lighting-ics/fluorescent-ballast-ics/icb2fl03g/

(infineon

Part of your life. Part of tomorrow.
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