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Introduction1

Optical semiconductors are mainly 
encapsulated with transparent epoxy 
resin. In addition to offering physical 
protection from external forces and 
environmental factors, such as heat and 
humidity, reasons for the use of this ma-
terial include its optical control proper-
ties (lens function).  

In recent years, greater demands have 
been made regarding optical semicon-
ductors due to a diversifi cation in the en-
vironments in which they have come to 
be used.  In this paper, we will examine 

Summary

Transparent encapsulating resin for optical semiconductors is used to encapsulate a wide range of LEDs and optical 

sensor devices.  

The transparency of Nitto Denko’s Self Release Series, which is part of the company’s NT series of transparent en-

capsulating resins, and the ease with which it releases from the mold contribute to improvements in productivity during 

transfer molding. Furthermore, new low-stress technology reduces internal stress 

in the high temperature reflow process. Discoloration is generally a problem with 

transparent encapsulating resin under such conditions, but the use of various 

additives has helped to improve resistance to yellowing at the high temperatures 

experienced during the reflow process.  

The use of cycloaliphatic epoxy resin materials is an effective means of extend-

ing brightness degradation life in products such as high brightness LEDs where 

heat resistance is an important factor. Automotive applications include those 

requiring materials with a high degree of purity, strong surface adhesion, or trans-

parent fillers that are required to handle extremes of heat and humidity.

technical problems regarding the mass 
production of optical semiconductors 
and their ability to function in various 
environments and consider future trends.

Optical Semiconductor 
Requirements and Trans-
parent Encapsulating 
Resin

2

Optical semiconductor devices have 
traditionally been used in the displays 
of electronic equipment and as light 
sources for remote controllers. In recent 
years, however, optical semiconductors 

have come to be used in a wide range of 
new applications, ranging from outside 
displays and the white LEDs used in 
mobile phones, to components used in 
infrared two-way communications de-
vices. Selective visible wavelength com-
munication using bandpass technology 
is also receiving much attention. 

Demands that have been made of op-
tical semiconductor encapsulating resin 
in recent years include: 1. improved pro-
ductivity/workability and higher yields 
in mass production; 2. compatibility 
with lead-free processes; 3. increased 
resistance to heat and discoloration for 
outside applications and to cope with 
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