GUIDE TO CHOOSING SECONDARY OPTICS

introduction

To guode from Pirellis adverssement for tye's, "Power is nothing without comirel” and equally the same amalogy
an ba drawn with ight.  Seldom will the end user care aboul the total amount of ight an LED radates, rathar what
counss is whese tha Bght s going and how bnghd & is.  Sending the light in the desied drecton and cbianing e
required brightiness maans coninoling and direcSing the Bghl cutpud from the LED.  (And B muzt nof be foogoSen Sat
it ks ofien st a5 mmportant that §ght s kepl away from olher areas.) To do s usuaily requires more than st the
ponting the LED's ciear tens, (he prenary optic), in the nght direction. For the majonity of applcasions producing
the Muminaton In B reguired 3rea and al the desied leval requites adifdseal or secondary opics. This gude
aims %o help n the selection of the bes! secondary optics and with Ihe caiculasSon of the Bumination levels that wil
be achewed.

Information you need before you start

Akhough & sounds oboets, the firss Sieps in
selecting tha best secondary optics for an
appication s 1o determine whal Buminadon
beveds you want 30 achiave and ower what
area. Then from these two figures the total
amount of ight k=t wil be reedad can be
calcuisted Onoe you know how much g
you nesd, # s then poassible 10 decide what
type of LED is reguired and how many.
Oty wisen She2 inpuls o the optics. [The type
and numiber of LED ). and e ouiputs, (e
IHumination kevel and beam shapel, hawve
besn defmed can the secondary oplics be

speaihed
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QUANTIFYING THE LIGHT OUTPUT

Quantifving light output

Often the frst problesn that someons new 1o Bghiing design
has s defining the reqEremenl n spechic 1erms thal can be
used 1o caloudate how much ight s required.  Carcio usaes the
metnic system of fight units fior ail owr data sheels

The removed cone has an apex
The metne it of measuremean! for kght seen by the human solid angle of 1 Steradian
eye is caled the lumen The lumen B used %0 guansfy tha
lotat amount of Bght radiated by a wisible light source, in Ihis
case tha LED. However whal &5 mpotant i most
appicabons is how bnighl tha kght will be and this depends oo
whiatl erea the Bght is concestiraled into

To specify what llumisation jevel is needed on a surface you
need o calicuiate how much kght is needed per square meter
of surface.  This unit of measuresment! s called Lux and is the
amoumt of okl Gght n mens dnided by the area being

Solid Angle

Bumnated  Lux can be measiwred with 3 kgh! mates, 0
If yous need to specily the brghtness of a ght that is viewed at
8 significant distance, the unit of measurement 1o use 15 the The solid angle of
being radiabed intd each sleradian of soid ange (To angle of 01 is
calculate solid angle, imagine puttmg tha Right at the centre of pex
a sphere with a radivs of 1 meter. The amouni of surface given by:
area in meters squarad of the sphere hat the Bght passes
throwgh ks equinvalent to the sold angie in steradians. |} =2x(1-cos(P))
Tleslienii®lils . - -
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LUX and CANDELA CONVERSION

Converting from Candela to Lux

To convest from Candels valies 1o Lux: Dinnde the Gandeia values by the square of the distance m meders from the light scunce o your flumnated surface

Converting from Lux to Candela.

To convert from Lt to Candelar Mustiphy the L values by the squsre of the distance in meters from e kight source 1o your Mluminated surface

=

SPHEERE
REDE:S
= f HETER
CES TANCE
T SURFACE
X
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SPECIFYING THE BEAM WIDTH

Specifying the beam width

B is Empossitie to produce a perfect beam of light that does not spread ot The Sinfe size of the emiting regon of the LED source maans that the
fight wili diverge. How much she Bght spreads out depends on the emiting area of the LED chip and ihe type of secondary opfics that ane used. For
s reason the beam widihs fhat 3 secondary opec produces have besn measured with each LED type Shat & can be used wih

Secondary optics ane characiesised by how wide a beam
thay produeca. The beam wadth is goobed as an angudar
width rather than @ physical beam size at @ given fix)

-

between (e drections, {x, and xg) a1 which the infensity FWHM

cafled the Full Widsh Half Maximem (FWHM) -
divespance.

L max T
it i= important to note that & 5 mod possible io calculate

from the FWHM beam width how big the beam will look

%0 the human eye. The viebse sipa will gepend on OTar

faciors such as the ambeent lighting conditiors and the IE . max “1"
cobour LED that is being used. In very low ambient X

-
dstribution. Agamst a bnght badoground the baam size x K x
will look much more Bee the spot sire that would be 1 2

calculated from the PWHM angular width
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SELECTING SECONDARY OPTICS & REFLECTORS

Selecting Secendary Dptics

The type of opiics that will best sut an apphcation ane marfy datermnad by the beam width of the ilumnation Shat you want o produce. The type of LED
salecied as the Sght scunce will also effect the choice of opSc. A% the present time hese = no ndusy standard package for Pagh power LED's, Giffarent
manufachsess have used different encapsulation techragues Becawse of this some of Cartio's range of opScs have vanants particularty cptimised for
ceramn LED nypes.

Reflectors

To produce wery wide beams, [up 10 80 degrees PWHM) a reflactor s the bast chace.
Refieciors have good effickency and have a very sharp beam edge. Tha Carclo B0
degrea neflector produces @ very even Grcle of Bght and s ideally suted for
appécabons such 8s e lumrnanes used on petral stabon forecourts.
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TIR OPTICS

IIR Optics

To prodisce smooth circular beans with FWHM angular widths Diagram showing
between 12 and 35 degrees a Todal Internal Reflecsing (TIR) cpic light ray paths

is tha opbmum solubon. To produce elipbcal beams the TIR through a TIR optic
Gplics are avadable with a lnear ripple surface tha? generates an

even imensity kne. The classic 20mm diameter range of TIR

ophcs are avaliabile for 2 wide range of LED types.

By using a propretany froshed surfaoa on the front of the oplics
Caiclo are able ko vary the anguar beam width whie mamtaming
a smooth profile withoul compromising the optcal efioency

Efiptical baams ane created through the use of Enear npple
prafiles moukded oo the top surdace of the TIR oplics.

o Picture showing
A range of lasger 26 Smm diameter TIR oplics B designed 1o Carclo 20mm
produce narrow divesgence oulpul beams. di ber frosted k
Manufactured in lens quality polycarborate. Camclo's TIR optics optics
haree mixch higher bemperatune resistance than acryiic optics, (up )
10 125°C compared with 95°C) and carry a UL rating. These one L‘J
ece ophics ane ough and impact resssiant but precautions should
ibe taken bo present them from coming i o coniach wih ceganic
sONESTS OF VEDOUT,
------- co0o0e@e 00
e 0@ 0@ e 000
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SPECIALIST OPTICS

Speciahist Gotics

To focus tha light from an LED on to the end of a fibee bundle Carclo
mamufacture g standard 20mm diameler lens with an sfegrated locusing lens.
Oiptimised for MA 0.5 fbre bundies with diameters of bedwesn B - 12men this
optic can be usad o make compact macroscope Aumirsation systems.

To produce the narmowes: of beams Canclo
manufachure catadiopine eflecior ophics.  These are
available o S0mm and BOmm dameters. The abilly
1o creale very tight beams with PWHW divergence as
smal as 3 degrees makes them deally suied 0
appications such as beacons and spot ights.

To creale 3 namow beam of Bghl thal cowers 360
degrees arpemd the LED Carclo manufaciure side
emiter optics for a rumber of LED's. Thase ans ideally
suiled o a wide range of appbcasons such as beacons
and nameay lighting. They also have appiicatons n
large area backhighting where they can be used fo
coupie lighl in 1o siandard 10mm thick PMMA or

Polycashonate shes!s.
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HOLDERS FOR LED OPTICS

Holders for LED Optics

When mountng secondary opics & should be remembered Tal posfoning (e opics al the cormec] hesght
redxive 1o the LED is esseniial f you are to obsain the best efficiency and the cormect beam wadth. Equaly
important ks the akgnment of the aptic axis %o the LED chip. I not cormecily positioned She output beam will - =
bacome uneven and affsel The axial plecement accuracy requrred is dependent on the beam width of the oplic.
Generaly the wides the beam divergence of the optic the mone tolerant & will be of axial displacement. Asa
general guide, an aoounacy of +-0.2 mim is required for the optics that produce the narrowes! beams. alihough
for the widest beams (Mis can be retaxed 1o «/-0 4mm.

To hedp users mount Heir oplics at the opimect Tocus height and o comectly align hem o the LED chip
Cancio supply a ranga of optic hclders thal mount on the PCB and locate [he opSics to the LED base

All ppiical plastics can be damaged by ciganic soivents. |n paricular the oplical surfaces can fog @
expased o onganic solvent vapour is therefiore very imporiant that ondy low vapour adheshves ane used
fioer gusng hoddess o Grcuft boands.

Standard circufiar holders are for mounting both the 20mm and
26 5mem diameter io a8 wide ranga of LED types.

Many LED's anre now avaiable ready mouried on hexagonal
‘starboard’ shyse PCB's. Cancio has @ range 'starboand” specific
holders for mary LED hypes.

Holdars ama available for mounimg ooics a8 iripies i The standarnd
S0emm diameter MR 16" shie fittings.

e 0@e¢ 0@ 000
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