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WHAT IS LIGHT?

Application Areas

uv V IR FIR
uv Visible light Infrared
100-400nm 400-780nm 780nm — 1Tmm
* High energy * Signaling, lllumination * Low energy
* Curing, disinfection * \/isible with eyes « Transmit data or sense objects
« (Can damage skin and eyes * Invisible to human eye
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OPTOELECTRONIC COMPONENTS

Overview

LEDs ICLEDs Infrared Ultraviolet Optocoupler
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LED STRUCTURE
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LED INTRODUCTION
Structure of an LED

= Chip (Diode) Active element of the LED
= Typical materials — AlinGaN, GaAllnAs, GaAllnP

Optics —
= Leadframe
» Metal contacts - leading current to the active part Chip /

= (Copper — good heat conduction
= Plating — Au, Ag, Sn for solderability
Lead Frame
= Substrate
= (Ceramic, PCB, PLCC

Substrate
= Qut coupling optics \
= Defines emision characteristic
= Epoxy or silicon \
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LED TYPES

.. Side view
Structure and characteristics —
V%
._'J
= Chip LED N
_ S [
Small size — signaling LED Reverse &=
= Standard sizes Top view
= 0402, 0603, 0805, 1206, 0606, 1210
= PLCC
= Substrate is a PLCC housing
= Silicone encapsulation of chip -

= Standard sizes \J

2214, 3528, 3535, 3014, 3022, 5050, 5630

Top view
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LED TYPES

Structure and characteristics

u ceramic Lens Z20:X100 |

™ il -~

= Low thermal resistivity substrate
= (Ceramic substrate — Al,O03, AIN
= Bigger chip size
= High power LEDs
= Drive currents up to 1A
= High light intensity

= QFN EMC Package
= |Lead Frame — mold in subtrate
= Shorter smaller path over lead frame
= Good thermal characteristics
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COMPARISON OF LED TYPES

Different LEDs — different characteristics

Chip LED Q. PLCC - QFN EMC Ceramic 3
- Ll» g 4

Max. power <100mW 200mW 1-3W >3W
dissipation
Optical output <1500mcd <3000mcd <40 Im, <350mW >40Ilm, >350mW
Thermal resistance | >100K/W >100K/W ~T10K/W <10K/W
Application Signal Signal lllumination lllumination
Color Single/multi color, Single/multi color, Horti, white, IR, UV | Horti, white, IR, UV

visible, IR visible, IR
Typical size 0402, 0603, 0805, |2214,3528,3535, |2720,2835,3030, |3535

1206, 0606, 1210

3014, 3022, 5050

3737,5630

8 | OVERVIEW OPTOELECTRONICS

EIPAL OPTOELECTRONICS | 22.10.2024




OPTO-ELECTRONIC
PARAMETERS




WHITE LEDS: X,Y AND CCT

Understanding datasheet parameters

CIE chromaticity diagram
= X, Y chromaticity coordinates: 0.9

= Specifies color (position CIE chromaticity diagram)

520

= Correlated color temperature CCT:
= Specifies corresponding color of black-body source
=  Warm white 2700K, cold white 6000K

Black-body spectrum

Electrical & Optical Properties:

El

g,

Properties Te S
C

1}

Chromaticity Coordinate X e, |3 B
Chromaticity Coordinate Y ¢, |3 ©
- -

Correlated Color Temperature CCT | 3¢ §_
wn

0.1 0 100.0

1.0 10.
Wavelength [pm]
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WAVELENGTH OF MONQO COLOR LEDS

Understanding datasheet parameter

Visible LED
= Peak wavelength — Peak of spectrum
= Dominant wavelength — How perceived by the eye

0.9
520 ] _ )
= Electrical & Optical Properties
081 540
0.7- ‘
7 Peak Wavelength Mpeay |
0.61 Dominant Wavelength Mom |
S0 . . - .

0.5
| wavelength

0.41 600

White point 620
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IR/UV LED
= Peak wavelength — Peak of spectrum
= (Centroid wavelength — Spectral center of mass

Electrical & Optical Properties:

Properties
Centroid wavelength ~, Peak Wavelength Apgak
Centroid Wavelength Acentroid
Peak wavelength

570 590 610 630 650 670 690 710 730
Wavelength [nm]




I

-60° 0° 5
VIEWING ANGLE & 100 D % N
. £ 80 /- 40 / >\IO cosd
Understanding datasheet parameter § 60 / o / Wi
g 40 / \ 6/ |
= Definition of viewing angle: & 20 ” 80° \ /
. : : : @ e ——
= Full width angle of half maximum intensity 0 s 0 20 40 60 £0 100 Lambertian source
= Viewing angle determines emission characteristic:
= Small viewing angle — focused emission _ o
= Large viewing angle — large area irradiation 100 Irradiance vs viewing angle
= |Lambertian source for ideal emitting surfaces — 120° viewing angle g
c
= Smaller viewing angle can be achieved with optics 2 10
8]
% Lambertian
% ] source 120°
\\"\"\“"'"l’ _ " 5
\\N\\/7 AR it -
0.1
0 50 100 150
20cm distance 20cm distance Viewing angle [°]
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PHOTOMETRIC UNITS FOR VISIBLE LEDS Electrical & Optical Properties:

Understanding datasheet parameter o b
Luminous Flux 0,
= Luminous Flux @, Lumen= [Im] Luminous Intensity }
Acording to CIE 127:2007 — measured in an Integrating sphere i ot i
- High power, White, UV LEDs Lumen [Im]

= Luminous Intensity Iy Candela (cd) = Luminous Flux _ [ls—n:

[candela - lumen / solid angle]

- /Lumlnous intensity
W=D A Unit: candela (cd)

solid angle

According to CIE 127:2007 — | ¢p g standard

aunit solid angle

- Signal LEDs Candela [cd]
. Luminous flux Im
= [lluminance EyLux (Ix) = = _2]
square meter m

Not an LED parameter — used for General lighting
. . 2\ Luminous Flux . l Im ]

Luminance Ly (Cd/m ) " solid angle -square meter ~ Lsr m2 /—— S— Lux [IX]

Not an LED datasheet parameter — relevant for area emitters =

Candela per square meter
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VISIBLE VS. NON-VISIBLE VS. HORTICULTURE LEDS

Visible Light Non-Visible Light Horticulture Light

** Visible LEDs** **IR and UV LEDs** ** Horticulture LEDs**

Photometric quantities Radiometric quantities Horticulture quantities

*  Luminous Flux [Im] « Radiant Flux [W] *  Photosynthetic Photon Flux (PPF) [pmol/s]

*  Luminous Intensity [cd= Im/sr] Radiant Intensity [W/sr]

« llluminance [Ix= Im/m?] Irradiance [W/m?] «  Photosynthetic Photo Flux Density [pmol/s-m?]

*  Luminous efficacy [Im/W] Radiant efficiency [P,.+/Py %] ¢ Photosyntetic Photon Efficacy [pmol/J]

opt

) U 4 — A

Plant sensitivity curve

Eve sensitivity curve

1 JL 1 /\_//\\ ——McCree
—PAR
0 0 _l ¥

350 450 550 650 750 850 300 400 500 600 700 800
Wavelength [nm]

Wavelength [nm]

14 | OVERVIEW OPTOELECTRONICS

EIPAL OPTOELECTRONICS | 22.10.2024



EFFICACY OF LEDS

Conversion of electrical power into light

= Efficacy: Optical output per electrical input
= |EDs efficacy increased with technology maturity
= Wall plug efficiency highly dependent on driving conditions

®, Luminous flux Wall plug efficiency/Radiant efficiency:

Luminous efficacy = — =
4 Py Vo1 _ Pout _ Optical output

Pin Vsl

1000 80%

White 70%

100

—@—Blau (SiC; GalnN)

10
—eo— Rot (GaAsP; AlGaAs)

—&— Griin (GalnN)

Lichtausbeute (Im/W)
Wall plug efficiency
i)

Q

Gelb (AlGalnP/GaP)

0.1 0%
1950 1960 1970 1980 1990 2000 2010 2020 2030 0 200 400 600 800 1000

Zeit (Jahr) Current [mA]
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PHOTOBIOLOGICAL SAFETY @\

DIN EN 62471, EU Directive 2006/25/EC

SAFETY
Photobiological hazard mechanisms:
= Actiniv UV : : :
= Evye, skin — photokeratitis, skin cancer o Photobiological hazard functions
= Near UV
: 1 —_—
= Eye — cataractogenesis
_ 0.1
= Bluelight = Actinic UV
= Eye — photoretinitis
ye—p 0.01 —Near UV
= Retinal thermal 0.001 —Blue light hazard
" Eye - retinal burn —Retinal thermal
0.0001 L
= IR radiation — IR radiation
= Eye, skin — corneal burn, skin burn 0.00001
300 400 500 600 700 800 900
Wavelength [nm]
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VISIBLE LEDS
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LED MOUNTING OPTIONS

Topview Sideview Reverse mount

o
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MONO-COLOR LEDS

WL-SMxx
B 0402/ 0603/ 0805/1206 I
Q> - . : .
o « 5 Different colors available
. \/,, 0603 / 1204
‘.\\\\\ » 2
S @ !
\c‘ N $
L 4 1205/ 1206 Superred
! Red
Amber
2214/ 2835 / 3020/ 3528 / 5050
Yellow

Bright Green
3014 Green
] ] Blue
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BI-COLOR LEDS

WL-SBxx

20 |

Chip LED
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Top View

Sideview

Reverse Mount

0603 /0606 / 0805

Red & bright green
Yellow & bright green
Superred & Green

Red & Green
Red & Bright Green

Red & Bright Grren
Red & Green
Red & blue
Yellow & Bright Green

Red & Bright Green
Red & Blue
Red & Yellow
Yellow & Blue
Yellow & Bright Green
Superred & Bright Green
Yellow & Bright Green




RGB- FULL COLOR LEDS
WL-SFxx

Portfolio Visible RGB LEDs

Reversemount  Side view Top view

L. o ":"3 @

WL-SFRW WL-SFSW WL-SFCW WL-SFCD WL-SFCC WL-SFTW WL-SFTD
1205/ 1206 1204 0606 / 0805 0606 / 0805 0404 PLCC 4 3528 PLCC4 1616
1206 /1210 1210 PLCC 6 3528 PLCC4 2020
PLCC6 5050 PLCC6 2828
PLCC6 3535
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VISIBLE LEDS
THE NEXT GENERATION




THE NEXT GENERATION
ICLEDs

Solution

Before

1ﬁ,
+ (U2

—

RGB LED

Blue dice

Now

Red dice

Green dice
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WORKING PRINCIPLE

The LEDs are supplied with voltage (5V)

Microcontroller
External MCU

The MCU is connected to the first LED

The MCU sends a control signal

Each LED can show up to 16 million different colors

Signal

VSS - GND 1l
VDD - +5V
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WORKING PRINCIPLE

Data transmission method

24bit data composition

G7 G6 G5 G4 G3 G2 Gl GO R7 R6E R5 R4 R3I R2Z R1 RO B7 B6 B5 B4 |[B3 B2 Bl BO

First 24 Bits| [2nd 24 Bits| [3rd 24 Bits

_ulLlulﬁle_ O

First 24 Bits| |2nd 24 Bits| [3rd 24 Bits

oliell_mie)

—
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PRODUCT PORTEOLIO APPLICATIONS
Matchcode: WL-ICLED

!3-,9 7= LED

Matchcode Picture Size WE Part Number Packaging
technology " [GRZ
- —J e
Home E-mobility Full color
2020 1312020030000 A SMT appliances LED Matrix

|
Y=~ = N\ N
0:0:0F A f\
Chip LED s | m
3210 1313210530000 SiEView SMT -
0:0:0

WI-ICLED Decorative Smart Gaming

PLCC6 with lighting lighting peripherials
= 2121 1312121320437 bypass SMT
IPx7
i
) '
i 5050 1315050930002 PLCC SMT | [ | °__o_
ral : o—
Wearables Traffic Industrial control
displays systems
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WL-ICLED PORTFOLIO

Digital LED / RGB LED with IC Featherwing

Single wire Single wire

2121 PLCC6 5050 PLCC 4

N

A
P O A
27 L OE ORI OL
52O OE O EE O SL D
< .“qmd:\?

34l 0 O GEOT WL
£ - 9

2020 Chip LED compact 4 3210 Chip LED

pins Round
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HORTICULTURE
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ADVANTAGES OF HORTICULTURE LED LIGHTING

ENVIRONMENTAL
ADVANTAGES - -

BIOLOGICAL
ADVANTAGES

Moggiwield A Fast return on investment and more rofit for the grower
= Year round cultivation o ~: A ».',/.' e « R f p s .g
= Increase of plant quality parameters L SV - N el b S '“f't'_j'}'_-.’_;jwﬁ_
= High harvest efficiency - AL L ® Space savings ,)«‘Vé”\
: = Harvest on demand gl *ﬁf)ﬁ A
. ¢ 'g.“,‘\; \

We are faced with more and more challenges. Climate change, growing world
ELECTR I CAL —me—eky : population, loss of farmland and the need for a better use of resources.

To solve these challenges, Wiirth Elektronik is actively accelerating the green
ADVANTAG ES S revolution by supporting the development of the farm of tomorrow

to ensure sustainable food production.

Less energy costs |
» High lifetime & efficacy of LEDs

E !q -_= \\‘ ‘.. - ~ \ '. - . . 2
» Lower maintenance costs . H 1 Y T e S T # I I G R 0 W

* Lower operating costs
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BENEFITS & SERVICES

PERFECT QUALITY - VERY HIGH EFFICACY OWN PLANT SCIENTISTS WE DELIVER THE WHOLE NECESSARY SPECTRUM HORTICULTURE APPLICATION NOTES

DIFFERENT LIGHTSPECTRA FOR MANY OUTPUT CALCULATIONS SPECTRUM DESIGN TOOL — HORTICULATOR LIGHT LABORATORY
PLANT QUALITY PARAMETERS
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PRODUCT BENEFITS

Innovative Structure

Nonabsorbent material- MSL 2

Gold contacts- low corrosion, perfect solderability Small footprint — High emission power
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PRODUCTS - @ o

/ \\ =2
/ ” ﬂ\\\ ‘.{ =
\ : o \\4/" >
@ 150 mA @65 ma

Order Code Emitting Color A‘(.';';;‘“ yp PPF* typ PPE* Order Code Emitting Color ceT typ PPF* typ PPE*
1502830573103 Deep Blue | 450 (.94 pmol/s 1.96 pmol/J 158303227 EINEe m 2700 050 ymalis 2.7 ymold
150283HS73103 Hyper Red 660 (.66 pmol/s 2.00 prnol/J

158303230A Warm Whee 3000 0.50 pmol's 2.7 pmold
150283FS73103 Far Red 730 0.67 pymol/s™ 2.03 pmol/ ™
F——— e . e 055 ol Py 158303240A Maonlght 4000 0.51 pmolis 2.80 pmolrd
1502836573103 Green m 517 0.37 ymolfs 0.78 ymol/J 158303250A Daylight 5000 0.51 ymol/s 2.80 pmol/J
150283R573103 Red . 620 0,50 ymols 1,56 ymollJ 158303260A Cool White B 6000 0.51 pmolis 2.80 pmolrd

@ 350 MA To increase secondary plant metabolites use UVA
Order Code Emitting Color *Fw PPF* PPE*
g i typ typ @ 350 A
1503530574500 Degp Blue N 450 2,32 ymolfs 2,07 pmol/J
ak

150353HS74500 Hyper Red 660 2,42 mols 3.23 ymollJ Order Code Emitting Color lfn'im yp PPF yp PPE
1503537574500 Far Red 730 1.94 ymol/s™ 3.08 pmoli* 15335337AA350 Uttraviolet o %5 1,68 pmolJ 1.39 pmol/J
1503536574500 Blue g 460 1.98 jmol's 1.77 pmolrJ 15335338AA350 Ultraviolet O 365 1,68 pmoliJ 1.47 ymol/d
e =] u — L L 15336330AA350 Ulraviolet I 395 1,68 pmol 1,50 pmolsd
IS3GINTA0 | Fed . 0% 14T bmois 184 kol 1533534084350 Utravlolt i 405 1,68 pmovJ 1,51 pmolid
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UV PRODUCTS
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PRODUCT OVERVIEW

Matchcode WL-SUMW and WL-SUTW

UV-A:

Order Code Ap Radiant flux
153353xxAA350 365-405nm  700-1100 mW
153283xx7A212 365-405nm  30-190mW
uv-C:

Order Code Ap Radiant flux
15335327BA250 275 nm 3 mW
15335327BA252 275 nm 15 mW
15335327CA452 275 nm 20 mW
15335327CA554 275 nm 50 mW
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UV APPLICATONS

UV-A & UV-C

= Horticulture = Surface & water disinfection
= Security & counterfeit detection * Food industry

= Curing applications = Air purification

. "'v 9 ‘

P

n
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FURTHER INFORMATION

Application Note: Disinfection with UV-C LEDs

DE: www.we-online.de/ANOOQOS8

EN: www.we-online.com/ANOOOS8

ANOOOS
Disinfection with UV-C

LEDs

WE UV-C LED spectrum
120 % -

100 %

80 %

60 %
40 %

Normalized values

20 %

0% T T T
220 nm 240 nm 260 nm 280 nm
Wavelength

= Rel. RNA Damage  =—Rel. Radiant flux WE LED
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Application Note

Disinfection with UV-C LEDs

ANOOOS // Donmmik Koeck

1 Introduction

This application nota ghwas you an oweriaw how disinfaction with LN-C
Tght works, the benefits of IV-C LED2 and safely ksuas that nead o be
considarad when uzing IN-C LEDs in applications.
Dug to the racant COMD-19 pendamic the nasd for disinfoction
technologies has skyrocketed. One of thase technologias is disinfection
uzing IN-C LEDs. Ulraviolet (V) light radiation & mora anargatic than
wisible ight It is classified by i wavalangth into three subgroups:
= UN-A (215400 nrm)
Mainly used for material curing applications and horticuitura
BL-SUNW
= UN-B (2B0-345 nm)
Mainly used for phototharapy and horticulture
« IN-C { 00-260 nmj
Usad for disinfection purposas WL-SUMW
The disinfaction capability of LV light has been known sinca 1877 [ and
already gained great interast in the fight againzt dssases such az
prevanting tha spread of whercdesis ™51 n the past, low-prassure
marcury-vapor dischargs lamps were usad for disinfaction as they emit at
the parmicidal wavelangth of 254 nm and hava melatively largs radiant
powars. To date, thay are often the most economic salution far largs scala
disinfection.

,% '
~F
S

Figure 1 Wiirth Elektronik eiSas WL-SUMW UV-C LED with 275 nm
wavelength. The 15335327BA250 LED is suitable for amall disinfection
targets whils the 1533532TBA252 product has a higher power for
diginfiaction on a larger scale.

Howavar, IN-C LEDs do hawe significant advanages. Thay donot contain
hazardous materials such as Mercury (Hg), they do not need long warm
up times i.8. they turn on immadiataly and ara suitad for fraquant onfoff
switching. Additionally they are not vibration/shock sansitve and are
ralativaly small compared to gas discharpa lamps which makes tham
suitabls for 2 variaty of applications.

In recent yeare, ressarch developad commerdially availabla LN-C amitting
LEDs, Evan though, tha initial IN-C LEDS had lower cutput, thayear 2020
- boosted by the GIVID-19 pandemic - has ssen 2 huge ncrease in

=

WURTH ELEKTRONIK

radiant powar and drop of production prica making tham a mare vishle
solution for widespread disinfection application.

The folowing will show the working machanism of disinfiaction by INV-C
LEDs, dizcuss the disinfaction efficacy at differant wavelengths, show an
eample of disinfection and give a few hints on safety aspacts.

2 Work mechanism of UV-C disinfection

2.1 Principle of WY disinfecti

Dasinfection with LN-G iz basad on the fact that IN-G radiation can
damage tha DNA or FMA. This high enerpatic IV light can induce
formation of pyrimidine dimers F1 and othar damages to the ONA which
can inhbit muliplication of calls such as bactarial, fungd, plant and
animal calls. Similarily tha LV light can damage the FAA of virusas leadng
o thair inactivation.

TR VLE TN
L DA befom | [ oA ater damage by v |
Figurs 2 Schamatics of DNA damage induced by UV light
2.2 Germicidal wavelengths
WE V=G LED
Mm% specinm
0%
g
] 0%
E oo
E o%
%
o% T T T T 1
720 hn 240 ntm 20 o 280 rm 200 rm

Wavelength
— Rel. RAA Damage  — sk Rachank lox 'WE LED
Figure 3 Wavelength dependence of RNA demage and radiant flux of
Wiirth Elekironik eiScs LEDs.
In Figura 2, the wavalength dependant FMA damage ™ is shown. The
mare damage that is done 1 the ANA, the less capable is the vius of
infecting other organizms. It i important to note that for a good
stariization result, a combination of the comect wavelangth and a high
amount of radiation & required. For the bast sterlizaion result, the
wanvelangth az wall as tha radiant power need to be considared. As the
ratio of the opfical power over the elactrical power, the Wal-Plug-
Efficiancy WFPE) is a paramatar showing how efficirty the LED can



http://www.we-online.de/ANO008
http://www.we-online.com/ANO008

INFRARED COMPONENTS
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Photodiode Detector

h [ d by light. O in A
INFRARED COMPONENTS © Linear outpt ignal, Fact witching mes

Working principle & products [ S

WL-SDCB 0805/ 1206 1.8 UA 140°
WL-SDSB 1002/ 1104 2.5 UuA 150°
WL-TDRW  THT 3mm / 5mm 28 UA 35°
Infrared LED Emitter ¢ WL-TDRB  THT 3mm / 5mm 31 uA 35°
Sends the light to detector &
ITI—— Viewing Invisible Phototransistor Detector
it Angle . Amplified photodiode. Output in mA.
3?5 nght ©  Higher current, Higher gain
WL-SIQW  2720/3535/3737 150-800 @ 1A 90°-150° —— . v
ollector Lurren liewing
i - WL-SICW 0402/0603/0805/1206 1-6 @ 20mA 90°-140° Datatransfer A “__
& WL-STCW  0603/0805/1206 1.6 mA 130°-150°
- WL-SISW  0402/1002/1104/ 1-11 @ 20mA 45°-150° .
S e !7 WL-STCB  0603/1206 1.8 mA 120°-140
WL-SRW 1206 5-20 @ 20mA 30° WL-STSW  1002/1104 2.5 mA 110°-150°
& WL-SITW 3528 8-9 @ 50mA 120° ‘* WL-STRB 1206 dome 1.8 mA 30°
o
WL-SIMW 3535 220-350 @ 1mA 90°-130° ), WL-STTW 3535 3.1mA 120°
WL-TIRW  THT 3mm / 5mm 30-85 @ 50mA 35° ; SLSUIE | 2EER B e
WL-TTRW  THT 3mm / 5mm 15 mA 30°
WL-TIRC ~ THT 3mm /5mm 30-85 @ 50mA 30° _
ol WL-TTRB  THT 3mm / 5mm 7 mA 25°-60°
@
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BENEFITS AND USP

Gold wire ER
Preselected B ST . R o

Chips Excellent

. ncapsulation
Gold [

Plated
contacts

A gold wire was used for all parts for an excellent output Available with or without daylight filter Perfect optical emitter-detector coupling. One
Special features: High photosensitivity and linearity package for emitter and detector.
100 4~ B850 nm light spectrum

—=- 840 nm light spectrum

— Spectral Sensitivity with daylight filter . . I 3
= = 80 -~~~ Spectral Sensitivity without daylight filter .-~ Slg nal Emitter
sz 7 Photodetector
2T o
=k / ; '
£2 [/
g2 - / .
=" 20 / ' \

0 o \ o . .

400 500 600 Foo 800 900 1000 1100 Time
‘Wavelength (nm)

Maximum sensitivity of the photdetectors perfectly matches Switching Time up to 100 MHz. Fast switching time of few
the emitter spectrum nanoseconds for high data transfer rates
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VCSEL AND LED

Structure

= |R LEDs Structure Design = VCSEL Structure Design

High quality
diffused silica glass

Robust housing

Lead Frame
State of the art VCSEL
array chip & multiple
S u b Stl’ at e gold wire bonding

/\\ Gold plated contact

Low thermal resistance
ceramic substrate
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APPLICATIONS
Applications

T+

P

i

Light barriers
m €.g. security areas, counter and encoder,
optoelectronic sensors, data transmission

Security systems
= e.g. smoke detector, camera

4 W,
i a Wy
hes Y
3 : Biometric identification
Automatic switches . Screens {F m €.Q. iris recognition, face recognition,
m e.g. touchless water syphons, toilet systems, = e.g. touch & touchless & vein recognition
hygiene applications, water saving systems el

| . }
o ‘\-\ |
N >

Biometrics & health monitoring « @ 9 Home appliances
= e.g. heart rate monitoring, == = €e.g. remote control, cleaning robot
M pulse oximetry, blood pressure
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OPTICAL SENSORS
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PRINCIPLES OF OPTICAL SENSING
Light or Object Detection

Light detection Object detection with light

=

IR light

4
Optical Sensor y
X

ol Wiirth Elektronik < Wiirth Elektronik
] . . N ) I, ;
\Ii\:\uor::dEil)ecll(;;oanrzlél Infrared LEDs v s i Photodiodes and
- ) Phototransistors
B Phototransistors

it 2 in 1 packages
% ® e
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FIRST FOCUS PRODUCTS
WL-OSEN Optical Sensor — Reflective Kodak white card

(90% reflectance)

ﬂL e\

Anode Emitter

= NEW! PN: 1642730961200
= Standard Gullwing Package
= 0.2-5mm Distance
= 120/110° Viewing Angle

4
4
Cathode Collector

Distance Characteristic
10000

white card, 90%
——gray card, 18%

= NEW! PN: 1692010961200 1000
= Miniature 2016 Package -

= 0.5-10mm Distance

= 10/70° Viewing Angle

100

10

Collector Current [pA]

0 1 2 3 4 5 6 7 8 9 10
Distance [mm]
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APPLICATIONS
Object detection

= QOptical switch (%ﬁ
= ATMs, Ticketing

Optical interlock

(o]
= Door Sensor %)

= QOpening detection

= Touch

= Touch on glass @@

A

& Y

> E
J

-

\\\\\\\\\\um////////// ///////un\\\\\\\\\\‘

-~

(

= Touchless possible

Z W, /////////////

— S %

///m\\\\\\\\\\ § = @ s

\\\\\\\\““"W////////// . //////////lm\\\\\\\\\\ =2, S
m 2 Ss\\WHT7Z7277% ////////JH\\\\\\\\\\\

‘ " /_\'\ """"

¢

”/////// e
iy,

'

= Rotary encoder
= Motor control

g

J““m:hl,
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OPTOCOUPLER
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BASIC INFORMATION

Optocouplers - What's that? Advantages of Coplanar Optocoupler
* Transfers analogue /digital signals between two *  Fixed Isolation Gap Isolation characteristics
isolated circuits by using light transmission = Special inner mold design to improve current transfer .

Creepage: shortest path along the surface
= (learance: shortest path through air
" Insulation thickeness

ratio
= (Copper leadframe for high reliability

" QOptoelectronic package with infrared LED & detector
*  The optical transmission takes place with an infrared

. [ ] H H
light beam } Excellent |$0Iat|on *  Maximum Isolation Voltage: 5 kV
IRLED | Phototransistor * Compactsize
! ® High stability of CTR in different temperature ranges
|
! -
|
Anode 1 ! 4 Collector Creepage: shortest path along the surface
|
VA e
|
Cathode 2 ; 3 Emitter
l
} Insulation thickeness
|
|
‘ Clearance: shortest path through air
Why Optocouplers? ' Applications:

® Separation of low power control circuits from high
power circuits (galvanic isolation)

*  Optocouplers protect your application against II :..

Certification
overvoltages

= Safety Isolation: for circuits and persans fram

Coot ; e
dangerous electrical installations DIN EN 60747-5-5 UL 1577 GB4943.1-2001; GB8898-2011
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OPTOKOPPLER TYPES

Phototransistor, Darlington, Triac

Phototransistor }“ {

Anode

Darlington }Zﬁ- [E:

2 = Triac }* !E
Cathode
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PRODUCT OVERVIEW
Phototransistor optocoupler WL-OCPT

Cathode

1
Anode L
_P
— v !

4
Collector

3

Emitter

Choose your package and Assembly technology

Available Products:

= Different CTR binnings available — for all size and form
= |solation Voltage depends on Clearance and Creepage
= Different Isolation voltage — depending on package size
= Range of max Collector-Emitter Voltage

CTR binning for each type
A

Standard M-Type S-Type SL-Type SLM-Type m
D [
. _ _ . L & -

| [ | . - g m—

None |
i 5 3 =

DIP-8 o . -
- I | % i {_L . £k 0 50 100 150 200 250 300 350 400 450 500 550 600

£Ih £ N ¢ o CTRin %

Part Number: 14081614xx | 14081714xx | 14081424xx 14035614xx 14035714xx 14035424xx 14010xx 140827xx
Series: 816 (DC) 817 (DC) 814 (AC) 356 (DC) 357(DC) 354 (AC) 10x (DC) 827 (DC)
VeEmax: 80V 3BV 80V 80V 3BV 80V 80V 80V

Package: DIP 4 SOP 4 LSOP 4 DIP 8
ge: Dual in Line Package Small Outline Package Long Small Outline Package | Dual in Line Package
Viso 5kV 3,75 kV 5kV 5kV
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PRODUCT OVERVIEW powie [ coecer
Darlington optocoupler WL-OCDA — @\:

2

3

Cathode [ Emitter
Avallable. Products: Choose your package and Assembly technology
= |solation Voltage depends on Clearance and
Creepage Standard M-Type S-Type SL-Type SLM-Type m
= Different Isolation voltage — depending on

' <
package size m _, ; : . _' g
= Range of max Collector-Emitter VVoltage “f i_ 7" ' a\;’ ‘)3' }.’ -

Part Number: 14181514 xx 14135514 xx 14135214 xx
Series: 815 (DC) 355 (DC) 352 (DC)
VCEmax: 40V 40V 350 V

DIP 4 SOP 4
Package: Dual in Line Package Small Outline Package
Viso S5kV 3,75 kV
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PRODUCT OVERVIEW

1— 4 1 3
Anode Terminal Anode Terminal
Triac optocoupler WL-OCTR } > } > !E
2 — 4

2 — — 3 Cathode Terminal
Cathode Terminal

Triac- Zero Cross Triac- Non Zero Cross | Random
Phase
Available Products:
= |solation Voltage depends on Clearance and Creepage | DIP6 |
= Different Isolation voltage — depending on package size . .
= Range of different trigger currents and peak off state “‘g ‘ | 5 oo Y
| N , '

voltage ’ \L ;t 4 : ;%; 4

Part Number T4230xX4XXX T14230xx6XXX T1423xx45xx
. DIP 4 DIP 6

Size Standard, M-type, SL- Type | Standard, M-Type, SL-Type >0P4
Output type Random Phase or Zero Cross
Peak off-state voltage 400V, 600V 250V, 400 V, 600
Trigger current 5mA,170 mA, 15 mA
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APPLICATIONS

Optocouplers

Applications which need galvanic isolation

- FHHHBH HHHFMEM’V e oy e |

1 1
=  Power supply =

= Regulation in control circuits
= Smart Meter

=  White goods

= Industrial controls

=  AC motor drivers
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FURTHER INFORMATION

= (Check out our Website!

= Application Notes and Webinars on the product
pages

WURTH ELEKTRONIK MORE THAN YOU EXPECT

APPLICATION NOTE

ANOQO? | Understanding Phatotransistor Optocouplers

Elezzar Fala

01, INTRODUCTION

An optocauplr,also nown s photocoupler s opto-isolatar,
52 devica which can transfer an elecircalsignal across oo

galuancally-isalted ceauts by way of ptical coupling Unlke:
transtormers oF capactoss, which can onkytransfer AC sgnals
across the solation barier, optosupers can
A signals e, The makes hem very papularin
appications ikeisalated power supplies o isclated

comimunication terfaces, amongst many

cansfer bath DC

I ondr to design 2 functionaly robust and relable appication
with optorouplers 5 essential to understand not only the
Gevca's main parameters and parasitic lemants, but o
thei olerances and uariations upon factors e tempeature

WE

[ .

[rr—

T

5. The optocouplers cunen "
andoutput parastic capaciance which limit it aperating
frequency range and swiching performance are arguably the.
mast mpotant.
With this inmind,this appication nate covers the basics o
ogeratan of With Eleironics

Including their parameter
Charactenzaton for 3 et operatig conditon as wellas
imgortant design consdesations

02. DEVICE CONSTRUCTION AND
OPERATION

Getector devie [phototransistor), othogtically coupled and
typically encapsusated ina 5-pin package, which s fferedin
fferent mechanical dimensions and lead solderingvariants
inonder tSuitthe various sze and soation requremants of

targetapplcations.Inthe case of th
Gouble-mokded -

used, Wit 2 copper-alloy metal frame and a cearepay
compound dorme ac el medum between the
1R-LEDandthe prototransistor (Figure 1) Such construction
provices amechanicaly-robust isolation barer withvery
high ualtage ratings (e, 5 KU whie St keeping 3 compact,
ow-prafile form-actor

OCPT senes, 2
o) structure 5

ANOOO?4 | 2023/08/22
WIIRTM ELEKTROMIK eiSos

Feuee
The deuice's pincle cf operatien & simple: an electncal-to-
ptcal conuersion takes place n the enter, asthe [R-LED

WURTH ELEKTRONIK MORE THAN YOU EXPECT

TE

Jptocouplers

THEORETICAL

cut designis the
ductitselFand the single
leringthe components
sy o de

SrOPOATon o the current fowing hvough & These phatans cation note gives acquick
o, and after E i
they reach ot e fer

WE

Tris Agpnate willFocus an the long- term Fare of

WURTH ELEKTRONIK MORE THAN YOU EXPECT

E

t outputof
the LEDS withtime.

op campensation of a current-mode

accompanying faiure mechanism, inths case aform ofthe
So-called elctromigration.

02. OPTOCOUPLER

2.1 Basics.

The simplest aptocaupler carssts of an LED opticall coupled

collector area of the phosatransstor. Here, an optcal-o-
electral conversion takes place, a5 the prototransitors
valenca eectrans ‘absart the protans’ energy-and ump LY
tothe condction band generating 2 current across collector
and emiter na process simiar 1o that of 2 standrd npn
Bipotar junctan transistor (31T, The ratio betussen the.
phototransistor collector cusrent () and the R-LED current
(4] represents the main apAacoLBier pAramete: the Cureri:
i (CTR). The electncal symbel of a
GNototransistar Qptocapier i shawn i Figar

s
wane-orline com

or degrasation, whid

tipmn howta operatethe
e ifetime.

4 nower supply, hame
therreguiating and

~devices, optocauplers
dhave come along way
>coupleduith aphoto
idstate Ight sources .
son o the aptacoupler and
lation Gevice Today most
ED thatis opticaly cougled

tanor proto-Trac Fram
= was an ssue, and even

LEDs can be didedinto
chage-rested Faires B

ear s early lfeailures,
mies-handing, Exarmgles
‘ol ncreased hurmicty
Suced stress onbands, e,
bending wires snd
LED® Di reated alures

fact the ietim of LED: arerelated

cther. The LED is turned on and off b emit g, we
‘switchesthe photatransistar an,o of. Animpart
paramstr descrting the optocouplers performance fsthe
Cument - Transfer — Ratin (TR It defined s the ratio of
the current fiowing through the LED, | and the current
Fowing through the phototransistor,

"

e customerhas
the possibity to choose ratios from 50% up tD600%.
rt range of b, depending on the customer's

ided

1

W

THEORETICAL BACKGROUND

d switching power oy topclogy widshy used for autpt pawer sl below 150 W

etwooningut and cuipt it g e which
e AC-DC Eznuersion and poer

g1t range of applcators s uast, covering Rty o
459 Iow-+citage DC-DC ecenerters abbe in vtualy all v stry ress. & few exampie
applirces, igrerg,

sawer-ouer-ethermat (PoE) industrial power, ausliary suppies in matar drives, sic

e vriations in the ing it curreet, the cutzut

ta the contrler, which can then acfust the dy-cycl of the
By tothe sutput This witha
e comerter see Fgre 2] Note that the . =
ot gunerate s sustained axdlation n the syatern, but s trat

votage will et the target requirsments regarding cur - and undershao, finging and

tied cact
res yuedts

o the saconebsy e ompestor] o the rmary sk [canerater] Dcecple
eriee wit very R vl {08 5 40 2 sl package size helping the o
ancirts,

k. Thrsfors, parameters i it
rufer function, madéying
ered it design

e otemet

+ contro lncp, and mee exae

et co i
sectce-smitter parssitc capacitancs apgea n the compenzatar

s

ignal. Forthis ressoe thervariass mstako be co

sy ok b ampreemized and the target tranz et

waempie p
s oecack inclucing validabianresults n 3 protatype. Specil attenicn i gven  design
paramotors and possile sokicns are presentad

40 thermal management duting cperation which < in irect
relafion o the nomina curren. o
dssipation. Thermalstress n the LEDS junction zon@ results
o lower ght and thus has 2

= Productinformation and simulation tools on
REDEXPERT

pact on the

component’s efficency ICTR factorl X

—l

1

= Further information and webinars in the links
below

Wilrth Elektronik Webinar: Wiirth Elektronik reveals the questions about optocouplers

OVERVIEW OPTOELECTRONICS

EIPAL OPTOELECTRONICS | 22.10.2024




QUESTIONS?
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