
CREATING TOMORROW’S SOLUTIONS

BRIGHT IDEAS
Silicone Solutions for High-Performance LEDs
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LUMISIL® SILICONES – 
BRIGHT PERSPECTIVES FOR 
LED MANUFACTURERS

LED lighting brings out the best in silicones – 
they are highly heat-resistant and protect the 
semiconductor chip reliably against external 
influences.



3

SILICONE – THE MATERIAL FOR LEDS

LUMISIL® and SEMICOSIL® are registered trademarks  
of Wacker Chemie AG.

Modern LEDs are high-performance 
products. They are ten times more  
energy-efficient than a classic incan-
descent light bulb and have a life of 
50,000 hours. They offer users many 
benefits – they save energy, are very 
robust and very versatile, with uses  
including LCD TVs and daytime  
running lamps for cars. The downside 
of the improvement in performance is 
that the high energy density of the 
light puts the lenses under stress. 
Conventional organic product materials 
have reached their limits here.

Silicone: the Material of Choice
Silicone, on the other hand, provides a 
state-of-the-art encapsulation and lens 
material for high-performance LEDs. It 
is highly heat-resistant and additionally 
protects the semiconductor chip against 
moisture. Further features are excellent 
light stability and outstanding trans-
parency. Moreover, silicone is easy to 
process and can withstand high radia-
tion densities. However, not all silicones 
are alike – there are subtle, but crucial 
differences in quality.

New Silicones for Efficient 
LED Production
The silicone specialist WACKER has 
extended its LUMISIL® product portfolio 
to meet the challenging requirements of 
leading LED manufacturers. The LUMISIL®  
name stands for high-performance 
optical-grade silicones with impressive 
characteristics:
•  Optimal processing efficiency in  

LED manufacturing
•  Optimized flow and crosslinking  

properties 
• High photostability
•  Effective barrier against harmful environ-

mental influences, e.g. moisture
•  Heat stability in the lead-free soldering 

techniques used to process LEDs

Excellent light stability and transparency make 
silicone the material of choice for LEDs.
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LUMISIL® SILICONES FOR HRI

Depending on the intended use, the 
choice of optical material is critically  
determined by its refractive index.  
WACKER offers LUMISIL® silicones for 
both HRI and NRI variants.

More Light Than Ever
A high refractive index (HRI) of 1.53 or 
above achieves a high light output, and 
most of the materials used to manufacture 
LEDs have a very high refractive index, 
e.g. 2.5 for gallium nitride (GaN) and 1.7 
for sapphire. The greater the difference 
between this value and the refractive 
index of the silicone material encapsulat-
ing the semiconductor material, the more 
light is reflected at the interface, and 
consequently the lower the light yield. 
A higher refractive index of the silicone of 
1.53 or above correspondingly reduces the 
proportion reflected and helps increase 
the light yield. 

Protecting from Discoloration of LED 
Package Caused by Sulfur
In addition to their luminous intensity, 
LUMISIL® HRI silicones are characterized 
above all by their low gas permeability. 
WACKER's silicones thus effectively pro-
tect the interior of the LED against sulfur 
corrosion. This makes them ideally suited 
for high-end applications in TV sets and 
car headlights.

Lens systems with a normal refractive 
index (NRI) are also used in many fields 
of application for LEDs. Here WACKER 
offers a number of LUMISIL® silicones 
which are characterized by particularly 
high processing efficiency.

LUMISIL® SILICONES 
FOR NRI

Lens systems with this refractive index 
and high transparency are excellently 
suited for high-performance LEDs. While 
the latter emit high levels of radiation and 
heat, NRI lenses can withstand these 
stresses. A further field of application is 
general lighting, where the cost aspect and 
thus processing efficiency play a key role.
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NRI LED ENCAPSULATION 
FOR COB PACKAGES

Chip-on board (COB) packages are
the most powerful LED package type 
and their relevance in high perfor-
mance lighting solutions is constantly 
growing. By definition, COB stands 
for a cluster of bare LED chips that 
are mounted directly onto the printed 
circuit board.
 

The extremely powerful light sources emit 
high radiation heat, which constitutes a 
challenge for protective encapsulation 
materials in terms of thermal stability. 
WACKER recommends LUMISIL® 740 as 
material of choice for NRI LED encapsu-
lation of COB packages. LUMISIL® 740 
has low viscosity (under 4,000 mPa s) 
for easy processability and low modulus 
(hardness shore A 50) in order to with-
stand harsh thermal stress.
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Principal Molding Setup

LED chip

Lead frame

Silicone

LED PRODUCTION – MOLDING FOR 
PERFECTLY SHAPED LENSES

Molding techniques are appropriate 
when the lens system of the LED must 
have a precisely formed geometry – 
mostly with strong curvature – and is 
applied onto the surface of the semi-
conductor chip.  
 
The term molding encompasses several 
techniques: injection, transfer, compression 
and strip molding. The basic principle is 

always the same: the silicone is poured 
into a casting mold and is either vulca-
nized directly onto the lead frame or is 
removed from the mold. In the latter case, 
the silicone is applied to the LED chip in a 
further processing stage.

Whichever technique you use, a molded 
lens produced with LUMISIL® is always 
characterized by high durometer hard-

ness and transparency as well as thermo-
optical stability. 

Silicones suited for the molding process 
can offer self-bonding or non self-bonding 
properties. Each molding technique places 
its own demands on the viscosity of the 
silicone materials. The viscosities range 
between 10,000 and 300,000 mPa s.
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LUMISIL® LR 7601: FOR CRYSTAL- 
CLEAR INJECTION-MOLDED PARTS

LUMISIL® LR 7601 is a line of highly 
transparent products representing a new 
class of materials for optical components.  
Perfectly suited for injection-molding pro-
cesses, these materials can be used for 
manufacturing ultra-transparent silicone 
parts for a wide variety of applications, 
such as automotive lighting technologies 
and optical sensors. 

The most important feature of the new 
product class is its extremly low level 
of volatiles. Moreover, injection-molded 
parts made from LUMISIL® LR 7601 
grades are characterized by their out-
standing long term resistance to heat
and UV radiation.
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LUMISIL® LR 7601 grades exhibit outstanding transparency in the visible light spectrum – and beyond. 
Optical parts made from LUMISIL® LR 7601 enable unimpeded light transition from UV down to IR.

LUMISIL® LR 7601 grades maintain their excellent optical properties in a challenging environment.
Silicone rubbers from WACKER are highly valued for their long-term durability – with its high level of 
transparency after long-term heat aging LUMISIL® LR 7601 is a further good choice in our portfolio.

Graph 2: LUMISIL® LR 7601/70 after Heat Aging at 150 °C, UV-Vis/IR (400 – 800 nm Mean)

Graph 1: LUMISIL® LR 7601/70, UV-Vis/IR
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(1) NRI Offering for Compression, Transfer and Injection Molding
Product Mixing ratio

A:B
Viscosity mix. 
[mPa s]

Shore A 
* 2 h/150 °C 
** 4 h/150 °C

Transmittance
[%]
450 nm, 1 mm film

Refractive index
nD25

LUMISIL® 400 1:1 15,000 (D = 0.5 s-1) 65* > 90 1.41
LUMISIL® 775 1:1 30,000 (D = 0.5 s-1) 75* > 90 1.41
LUMISIL® 780 1:1 18,000 (D = 0.5 s-1) 80** > 90 1.41
LUMISIL® 790 1:1 42,000 (D = 0.5 s-1) 90** > 90 1.41
LUMISIL® LR 7601/50 1:1 29,000 (D = 1 s-1) 50** > 90 1.41
LUMISIL® LR 7601/60 1:1 26,000 (D = 1 s-1) 60** > 90 1.41
LUMISIL® LR 7601/70 1:1 31,000 (D = 1 s-1) 70** > 90 1.41
LUMISIL® LR 7601/80 1:1 35,000 (D = 1 s-1) 80** > 90 1.41

OVERVIEW OF THE LUMISIL® 
PRODUCT RANGE

See arrow (1) in diagram on next page

(2) NRI Offering for Encapsulation (Self-Bonding)
Product Mixing ratio

A:B
Viscosity mix. 
[mPa s]

Shore A  
4 h/150 °C

Transmittance
[%]
450 nm, 1 mm film

Refractive index
nD25

LUMISIL® 700 1:1 7,000 (D = 0.5 s-1) 35 > 90 1.41
LUMISIL® 740 1:1 3,500 (D = 0.5 s-1) 50 > 90 1.41
LUMISIL® 770 1:1 5,300 (D = 0.5 s-1) 70 > 90 1.41
LUMISIL® 868 S 1:1 8,500 (D = 0.5 s-1) 80 > 90 1.41
LUMISIL® 871 1:1 4,700 (D = 0.5 s-1) 65 > 90 1.41
LUMISIL® 872 1:1 4,900 (D = 0.5 s-1) 75 > 90 1.41
LUMISIL® 873 1:1 3,600 (D = 0.5 s-1) 45 > 90 1.41

See arrow (2) in diagram on next page

(3) HRI Offering for LED Production (Encapsulation, Lens and Coating)
Product Mixing ratio

A:B
Viscosity mix. 
[mPa s]

Shore A/(D)
* 2 h/150 ºC 
** 4 h/150 °C

Transmittance
[%]
450 nm, 1 mm film

Refractive index
nD25

LUMISIL® 520 1:1 800 (D = 0.5 s-1) 25* > 90 1.52
LUMISIL® 540 1:4 4,500 (D = 0.5 s-1) D 40** > 90 1.54
LUMISIL® 561 1:4 6,500 (D = 0.5 s-1) D 60** > 90 1.54
LUMISIL® 562 1:4 6,500 (D = 0.5 s-1) D 60** > 90 1.55
LUMISIL® 563 1:4 5,000 (D = 0.5 s-1) D 60** > 90 1.55
LUMISIL® 579 1:1 2,000 (D = 0.5 s-1) 25** > 90 1.53
LUMISIL® 580 1:1 4,300 (D = 0.5 s-1) 20** > 90 1.53
LUMISIL® 585 S 1:8 25,000 (D = 0.5 s-1) D 55** > 90 1.54

Transmittance values are measured in the following configuration: silicone (1 mm) on quartz with 
subtraction of the quartz background.

See arrow (3) in diagram on next page
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(4) Thermal Management
Product Application Mixing ratio Viscosity mix. 

[mPa s]
Shore A
2 h/150 °C

Conductivity 
[W/mK]

Color

ELASTOSIL® RT  
743 LV-K

Thermal conductive 
potting

1:1 1,100 (D = 10 s-1) 20 0.5 Black

Paste P 12 Thermal conductive 
grease 

1-part Pasty n.a 0.8 White

SEMICOSIL® 961 TC Thermal conductive 
gap filler

1-part 100,000 (D = 10 s-1) 75 2.0 White

SEMICOSIL® 975 TC Thermal management;
Die attach 

1-part 140 (D = 10 s-1),
thixotropic

98 4.2 Redish-gray

(5) Additional Silicone Materials for Lighting Applications
Product Application Mixing ratio Viscosity mix. 

[mPa s]
Shore A/(D)
2 h/150 °C

Conductivity 
[W/mK]

Color

LUMISIL® 900H White dispensing  
compound

1:4 4,100 (D = 0.5 s-1) D 55 n.a. White

LUMISIL® 900N White dispensing  
compound

1:1 5,200 (D = 0.5 s-1) D 15 n.a. White

LUMISIL® 901 Highly reflective 
coating

1:1 200,000 (D = 0.5 s-1) 45 n.a. White

LUMISIL® LR 7820/70 White molding 
compound

1:1 2,500,000 (D = 0.9 s-1) 70 n.a. White

SEMICOSIL® 984/1K Encapsulation of 
bond wires

1-part 82,000 (D = 0.5 s-1), 
thixotropic

18 0.2 Black

Applications of  LUMISIL® and SEMICOSIL® Products in LED Encapsulation

(3) LED chip coating
(incl. luminescent pigments*)

(2) Encapsulation of LED chips (1) LED lenses
by transfer, compression or injection 
molding

(2) Encapsulation of LED chips 
(incl. luminescent pigments*)

(4) Thermal management / die attach 

Indiviudal products are available for different manufacturing processes.

* Luminescent pigments added by fabricator

See arrow (4) in diagram above



EXPERTISE AND SERVICE NETWORK 
ON FIVE CONTINENTS

All figures are based on fiscal 2016.

•  Sales offices and production sites, plus  
18 technical centers, ensure you a local presence 
worldwide.

WACKER is one of the world’s leading and 
most research-intensive chemical compa-
nies, with total sales of €4.6 billion. 
Products range from silicones, binders 
and polymer additives for diverse industrial 
sectors to bioengineered pharmaceutical 
actives and hyperpure silicon for semi-
conductor and solar applications. As a 
technology leader focusing on sustainability, 
WACKER promotes products and ideas 
that offer a high value-added potential to 
ensure that current and future generations 
enjoy a better quality of life based on  

energy efficiency and protection of the 
climate and environment.  
Spanning the globe with 4 business 
divisions, we offer our customers highly- 
specialized products and comprehensive 
service via 23 production sites, 18 technical 
competence centers, 13 WACKER 
ACADEMY training centers and 48 sales 
offices in Europe, North and South America, 
and Asia – including a presence in China.
With a workforce of some 13,450, we see 
ourselves as a reliable innovation partner 
that develops trailblazing solutions for, 

and in collaboration with, our customers. 
We also help them boost their own suc-
cess. Our technical centers employ local 
specialists who assist customers world-
wide in the development of products 
tailored to regional demands, supporting 
them during every stage of their complex 
production processes, if required. 
WACKER e-solutions are online services 
provided via our customer portal and as 
integrated process solutions. Our custom-
ers and business partners thus benefit 
from comprehensive information and 

reliable service to enable projects and 
orders to be handled fast, reliably and 
highly efficiently. 
Visit us anywhere, anytime around the 
world at: www.wacker.com
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The data presented in this medium are in accordance with the present state of our knowledge but do not absolve the user from carefully checking all supplies immediately on 
receipt. We reserve the right to alter product constants within the scope of technical progress or new developments. The recommendations made in this medium should be 
checked by preliminary trials because of conditions during processing over which we have no control, especially where other companies’ raw materials are also being used.  
The information provided by us does not absolve the user from the obligation of investigating the possibility of infringement of third parties’ rights and, if necessary, clarifying  
the position. Recommendations for use do not constitute a warranty, either express or implied, of the fitness or suitability of the product for a particular purpose.

Wacker Chemie AG
Hanns-Seidel-Platz 4
81737 München, Germany
Tel. +49 89 6279-1741
info@wacker.com

www.wacker.com

www.wacker.com/socialmedia

          




