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(57) ABSTRACT 

A package for an optical assembly of a type that uses bulk 
optics in an optical path Will require environmental protec 
tion from contaminants. It is common to construct a sub 
stantially hermetically sealed package to provide environ 
mental protection for the optical assembly but such 
hermetically sealed packages are expensive to construct and 
are not completely reliable. Consequently, the present inven 
tion provides a package (48) for an optical assembly With the 
bulk optics encapsulated by a silicone encapsulant (54) and 
encased Within an epoxy layer (50) and supported by a 
substrate base (52). The package (48) for the optical assem 
bly thus provides the bulk optics With the required environ 
mental protection from contaminants. 
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ENVIRONMENTAL PROTECTION FOR AN 
OPTICAL ASSEMBLY AND METHOD THEREFOR 

[0001] The present invention relates to an environmental 
protection apparatus for an optical assembly of a type that 
uses bulk optics in an optical path. The present invention 
also relates to a method of manufacturing an environmental 
protection apparatus for an optical assembly. 

[0002] It is Well knoWn that both the operational ef?ciency 
and the Working lifetime of an optical assembly are depen 
dent upon the environmental conditions Within Which the 
optical assembly operates. Contaminants such as non-inert 
gases or moisture that come into contact With parts of the 
optical assembly can cause degradation and/or irreparable 
damage of the parts of the optical assembly. 

[0003] FIG. 1 is a schematic diagram of a knoWn package 
used in the art to provide environmental protection for an 
optical assembly. The optical assembly is substantially her 
metically sealed Within a housing 10 by a lid 8 to create a 
substantially hermetically sealed package containing a con 
trolled gas environment 11 therein. The optical assembly 
comprises a bulk optical component 12 formed from a 
polymer such as polycarbonate and through Which electro 
magnetic radiation 13, typically light, can propagate. The 
bulk optical component 12 comprises a re?ecting surface 14 
(by virtue of total internal re?ection) Which is substantially 
planar in shape and a lens portion 16. The optical assembly 
also comprises an optoelectronic device 18 disposed adja 
cent and beneath the lens portion 16 of the bulk optical 
component 12. 

[0004] In operation, electromagnetic radiation 13 is diver 
gent on leaving an optical ?bre (not shoWn) and When 
entering the bulk optical component 12. The electromag 
netic radiation 13 is incident upon the re?ecting surface 14 
and, via total internal re?ection of the electromagnetic 
radiation 13, the electromagnetic radiation 13 is re?ected to 
the lens portion 16. The lens portion 16 focuses the elec 
tromagnetic radiation 13 onto the optoelectronic device 18. 

[0005] Although a near contaminant free, controlled, gas 
environment 11 can be achieved by the near-hermetic seal 
betWeen the lid 8 and the housing 10, some ingress of 
contaminants and moisture into the sealed package Will 
occur as the seal is not perfect. Similarly, if the near 
hermetic seal betWeen the lid 8 and the housing 10 fails, 
ingress of non-inert gases and moisture into the housing Will 
occur, thereby contaminating the controlled gas environ 
ment 11 of the package. Consequently, over time, the 
performance of the optical assembly degrades and the bulk 
optical component 12 and the optoelectronic device 18 
become damaged due to the ingress of contaminants. Fur 
thermore, production of the nearhermetically sealed package 
having the controlled gas environment 11 is costly and time 
consuming. Also, the location of the optoelectronic device 
18 beneath the lens portion 16 of the bulk optical component 
12 makes visual alignment of the optoelectronic device 18 
With the bulk optical component 12, so that the electromag 
netic radiation 13 is incident upon the optoelectronic device 
18, very dif?cult due to the bulk optical component 12 
obscuring the vieW of the optoelectronic device 18. The 
dif?culty in visual alignment of the bulk optical component 
12 With the optoelectronic device 18 increases the time and 
costs associated With the production of the packaged optical 
assembly. 
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[0006] According to the present invention, there is pro 
vided a package for an optical assembly comprising an 
optoelectronic device, characterised in that the bulk optical 
component and the optoelectronic device are enveloped by 
an encapsulant material having a substantially same refrac 
tive indeX as the bulk optical component, the bulk optical 
component having a re?ective surface to, When in use, 
re?ectively direct electromagnetic radiation incident there 
upon to the optoelectronic device. 

[0007] Preferably, the encapsulant material is silicone. 

[0008] Preferably, the re?ective surface is curved so as to 
focus the electromagnetic radiation. More preferably, the 
re?ective surface is metallised. 

[0009] According to the present invention, there is also 
provided a method of forming a package for an optical 
assembly, the method comprising the steps of: disposing an 
optoelectronic device on a substrate; aligning the bulk 
optical component With respect to the optoelectronic device, 
the optoelectronic device not being obscured by the bulk 
optical component during the alignment of the bulk optical 
component With the optoelectronic device; enveloping the 
bulk optical component and the optoelectronic device With 
an encapsulant material; and depositing a protective layer 
over the encapsulant material. 

[0010] It is thus possible to provide a packaged optical 
assembly With effective environmental protection of the 
parts of the optical assembly by the envelopment of the 
optical assembly With silicone. Furthermore, visual align 
ment of the optoelectronic device With the bulk optical 
component, so that the electromagnetic radiation is incident 
upon the optoelectronic device, is simpli?ed due to the 
position of the optoelectronic device relative to the bulk 
optical component being such that the vieW of the optoelec 
tronic device is not obscured during alignment. The visual 
alignment of the optoelectronic device With the bulk optical 
component can be performed in a gaseous environment prior 
to envelopment of the optical assembly With silicone 
because electromagnetic radiation exiting the bulk optical 
component does so substantially normal to the surface of the 
bulk optical component. 

[0011] At least one embodiment of the invention Will noW 
be described, by Way of eXample only, With reference to the 
accompanying draWing, in Which: 

[0012] FIG. 2 is a schematic diagram of a package for an 
optical assembly constituting an embodiment of the present 
invention. 

[0013] Referring to FIG. 2, a package 48 for an optical 
assembly comprises a substrate 52 upon Which an optoelec 
tronic device 60 is bonded. The optoelectronic device 60 lies 
beloW, and is offset slightly to one side of, a bulk optical 
component 56. The bulk optical component 56 can be 
constructed from, but is not limited to, a solid polymer such 
as polycarbonate through Which electromagnetic radiation 
62, such as light, propagates. 

[0014] In this eXample, the bulk optical component 56 
comprises an elongate body 55 having a ?at ?rst end 57 
substantially perpendicular to a longitudinal aXis of the body 
55. The bulk optical component 56 also comprises a spacer 
portion 53 to support the body 55 above the substrate 52. A, 
second, distal end With respect to the ?rst end has a curved 
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surface 58, the exterior of Which is rnetallised, and a ?at 
surface 59 serving as a WindoW through Which electromag 
netic radiation 62, re?ected by the rnetallised curved surface 
58, passes. 

[0015] The re?ective surface 58 is rnetallised using any 
suitable technique known in the art. A silicone encapsulant 
54 of a substantially the same refractive index as the bulk 
optical component 56 envelops the bulk optical component 
56 and the exposed surfaces of the optoelectronic device 60. 

[0016] An epoxy layer 50 overcoats the silicone encapsu 
lant; the epoxy layer 50 can be formed from, but is not 
limited to, Hysol. 

[0017] Manufacture of the optical assembly is as folloWs. 
The optoelectronic device 60 is bonded to the substrate 52 
and the bulk optical component 56 aligned With respect to 
the optoelectronic device 60 using any suitable knoWn 
alignrnent process, for example in a gaseous environment. 
The bulk optical component 56 is ?xed to the substrate 52, 
for example, by bonding the spacer portion 53 to the 
substrate 52 using a light curable epoxy resin. Alignrnent in 
the gaseous environment is possible due to an optical path 
for the electromagnetic radiation being substantially normal 
to the ?at surface 59 of the WindoW of the bulk optical 
component 56. Since the bulk optical component 56 is 
arranged to focus light to a position not directly therebe 
neath, and hence not obscured by the bulk optical compo 
nent 56, the optoelectronic device 60 is visible, i.e. not 
obscured, during alignment of the bulk optical component 
56 With respect to the optoelectronic device 60. Once the 
bulk optical component 56 is aligned With the optoelectronic 
device 60, a glob of the silicone encapsulant 54 is deposited 
on the substrate 52 and over the bulk optical component 56 
and optoelectronic device 60. The epoxy layer 50 is then 
deposited over the silicone encapsulant 54 and left to harden. 
Consequently, the epoxy layer 50 bonds to the substrate 52. 

[0018] In operation, electromagnetic radiation 62, such as 
light, is divergent on leaving an optical ?bre (not shoWn) and 
When entering the bulk optical component 56. The optical 
?bre is coupled to the bulk optical component 56 by adher 
ing the optical ?bre in a V-groove (not shoWn) formed within 
the bulk optical cornponent using an optically clear light 
curable resin. The electromagnetic radiation 62 is incident 
upon the rnetallised re?ective surface 58, and re?ected and 
focussed by the rnetallised re?ective surface 58, onto the 
optoelectronic device 60. The shape of the rnetallised sur 
face 58 is designed to ensure that the central ray, in terms of 
geometric optics, of the electromagnetic radiation 62 exiting 
the bulk optical component 56 through the ?at surface 59 
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(serving as the WindoW) does so perpendicular to the ?at 
surface 59 of the bulk optical component 56. 

[0019] The silicone encapsulant 54 has optical properties 
that closely match the optical properties of the bulk optical 
component 56. Consequently, refraction cannot be used to 
focus the electromagnetic radiation 62 onto the optoelec 
tronic device 60 because, despite experiencing a change in 
medium as the electromagnetic radiation 62 propagates from 
the bulk optical component 56 to the silicone encapsulant 
54, the electromagnetic radiation 62 does not encounter a 
change in refractive index Which is required for focussing in 
this Way. Hence, the exterior of the curved surface 58 is 
rnetallised. 

1. Apackage (48) for an optical assembly comprising an 
optoelectronic device (60) and a bulk optical component 
(56) characterised in that the bulk optical component (56) 
and the optoelectronic device (60) are enveloped by an 
encapsulant material (54) having a substantially sarne refrac 
tive index as the bulk optical component (56), the bulk 
optical component (56) having a re?ective surface (58) to, 
When in use, re?ectively direct electromagnetic radiation 
(62) incident thereupon to the optoelectronic device (60). 

2. A package (48) as claimed in claim 1, Wherein the 
encapsulant material (54) is silicone. 

3. A package (48) as claimed in claim 1 or claim 2, 
Wherein the re?ective surface (58) is curved so as to focus 
the electromagnetic radiation (62). 

4. A package (48) as claimed in claim 3, Wherein the 
re?ective surface (58) is concave. 

5. Apackage (48) as claimed in any one of the preceding 
claims, Wherein the re?ective surface (58) is rnetallised. 

6. A method of forming a package (48) for an optical 
assembly, the method comprising the steps of: 

disposing an optoelectronic device (60) on a substrate 

(52); 
aligning the bulk optical component (56) With respect to 

the optoelectronic device (60), the optoelectronic 
device (60) not being obscured by the bulk optical 
component (56) during the alignment of the bulk opti 
cal component (56) With the optoelectronic device (60); 

enveloping the bulk optical component (56) and the 
optoelectronic device (60) With an encapsulant material 
(54); and 

depositing a protective layer (50) over the encapsulant 
material (54). 


