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(57) ABSTRACT 
An optical lens manufacturing method according to the 
present invention is characterized by including the ?rst 
optical member preform forming step of forming a ?rst 
optical member preform 40 formed of a ?rst transparent 
material into a columnar shape and having a ?rst optical 
acting portion 11 that forms a curved surface on a side 
surface thereof, the primary draWing step of draWing the ?rst 
optical member preform formed by the ?rst optical member 
preform forming step, and the ?rst optical member forming 
step of slicing the ?rst optical member preform draWn 40 in 
the primary draWing step, thus forming a ?rst optical mem 
ber 2 With a columnar shape. According to this optical lens 
manufacturing method, the shape of the optical lens, and 
particularly the shape of the ?rst optical acting portion 11, 
can be determined at the stage of the preform before primary 
drawing. Thus, the preform can be machined With a suf? 
ciently large siZe, and machining operations can be per 
formed simply and accurately. 
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METHOD OF MANUFACTURING OPTICAL LENS 

RELATED APPLICATIONS 

[0001] This is a Continuation-In-Part application of Inter 
national Patent application serial No. PCT/JP00/07955 ?led 
on Nov. 10, 2000, noW pending. 

BACK GROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a method of manu 
facturing an optical lens that acts on a light beam emitted 
from a light-emitting device and, more particularly, to a 
method of manufacturing an optical lens that acts on light 
beams emitted from a light-emitting device in Which a 
plurality of light-emitting portions are arrayed. 

[0004] 2. Related Background Art 

[0005] In the manufacture of an optical lens for a semi 
conductor laser array in Which a plurality of light-emitting 
portions are arrayed, conventionally, the manufacture With a 
precision mold or manufacture by applying a silicon semi 
conductor manufacturing process or LIGA process has been 
performed. 

SUMMARY OF THE INVENTION 

[0006] In the conventional optical lens manufacturing 
method, the siZe itself of the required optical lens is very 
small, and accordingly it is very dif?cult to form an optical 
acting portion that collimates or condenses light beams 
emitted from the light-emitting portions of the semiconduc 
tor laser array. 

[0007] It is, therefore, an object of the present invention to 
provide an optical lens manufacturing a method Which can 
form an optical acting portion easily. 

[0008] In order to achieve the above object, an optical lens 
manufacturing method according to the present invention is 
characteriZed by comprising the ?rst optical member pre 
form forming step of forming a ?rst optical member preform 
formed of a ?rst transparent material into a columnar shape 
and having a ?rst optical acting portion that forms a curved 
surface on a side surface thereof, the primary draWing step 
of draWing the ?rst optical member preform formed in the 
?rst optical member preform forming step, and the ?rst 
optical member forming step of slicing the ?rst optical 
member preform draWn in the primary draWing step, thus 
forming a ?rst optical member With a columnar shape. 

[0009] According to this optical lens manufacturing 
method, the shape of the optical lens, and particularly the 
shape of the ?rst optical acting portion, can be determined 
at the stage of the preform before primary draWing. Thus, the 
preform can be machined With a suf?ciently large siZe. Note 
that the “optical acting portion” refers to a portion that can 
emit an incident divergent light beam after reducing its 
divergent angle. The “?rst optical member” is included in 
the optical lens. Concerning a term With a pre?X “?rst”, the 
portion corresponding to the “?rst” may be omitted if 
consideration is made With only the contents described 
above. 

[0010] The optical lens manufacturing method may com 
prise the optical lens preform forming step of forming an 
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optical lens preform formed such that a ?rst optical member 
array formed by arraying a predetermined number of ?rst 
optical members fabricated in the ?rst optical member 
forming step in one or tWo roWs is surrounded by a second 
optical member made of a second transparent material, the 
secondary draWing step of draWing the optical lens preform 
fabricated in the optical member preform forming step, the 
optical lens form forming step of slicing the optical lens 
preform draWn in the secondary draWing step, thereby 
forming an optical lens form, and the optical lens form 
machining step of cutting the optical lens form fabricated in 
the optical lens form forming step, thereby forming an 
optical lens With a desired shape. 

[0011] According to this optical lens manufacturing 
method, an optical lens in Which one optical member is 
buried in the other optical member is fabricated. The ?rst 
optical member array can be arranged to be surrounded by 
the second optical member at the stage of the preform before 
the secondary draWing step. Thus, the arranging operations 
can be performed With a suf?ciently large siZe. 

[0012] For eXample, the second optical member may have 
a cylindrical tube and a plurality of spacers arranged to ?ll 
a gap betWeen the cylindrical tube and one or tWo roWs of 
?rst optical member arrays inserted at a center in the 
cylindrical tube. Since the second optical member is divided 
into a plurality of portions, it can be arranged more easily. 

[0013] The ?rst transparent material preferably has a ther 
mal expansion coef?cient Which is higher than that of the 
second transparent material. When an optical lens is manu 
factured by covering a material With a high thermal eXpan 
sion coef?cient With a material With a loW thermal eXpansion 
coef?cient, a strong structure Which is not broken easily can 
be obtained due to a caulking effect. 

[0014] The ?rst transparent material preferably has a 
refractive indeX Which is different from that of the second 
transparent material. Then, the operation With the optical 
acting portion functions effectively by utiliZing a difference 
in refractive indeX. 

[0015] The ?rst transparent material preferably has a 
yielding point Which is higher than a temperature necessary 
for the secondary draWing step, and the second transparent 
material preferably has a yielding point Which is loWer than 
a temperature necessary for the secondary draWing step. 
Then, in the secondary draWing step, While the ?rst optical 
member made of the ?rst transparent material maintains its 
shape, the second optical member made of the second 
transparent material is dissolved, and the second transparent 
material ?lls the gap betWeen the ?rst and second optical 
members. 

[0016] When the optical lens preform is to be sliced in the 
optical lens form forming step, it may be sliced While 
inclined With respect to a draWing direction. Then, an optical 
lens in Which ?rst optical members are arrayed to be inclined 
With respect to the aXial direction of the ?rst optical member 
array can be fabricated. 

[0017] The optical lens manufacturing method may com 
prise the optical lens preform forming step of forming an 
optical lens preform formed such that the ?rst optical 
member array formed by arraying a predetermined number 
of ?rst optical members fabricated in the ?rst optical mem 
ber forming step in one or tWo roWs is surrounded by a 
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second optical member, the heating/compressing step of 
heating and compressing the optical lens preform fabricated 
in the optical lens preform forming step, the optical lens 
form forming step of slicing the optical lens preform heated 
and compressed in the heating/compressing step, thereby 
forming an optical lens form, and the optical lens form 
machining step of cutting the optical lens form fabricated in 
the optical lens form forming step, thereby forming an 
optical lens With a desired shape. 

[0018] According to this manufacturing method, an opti 
cal lens can be fabricated by performing draWing operation 
once. 

[0019] The ?rst transparent material preferably has a 
yielding point Which is higher than a temperature necessary 
for the heating/compressing step, and the second transparent 
material preferably has a yielding point Which is loWer than 
a temperature necessary for the heating/compressing step. 
Then, in the heating/compressing step, While the ?rst optical 
member made of the ?rst transparent material maintains its 
shape, the second optical member made of the second 
transparent material is dissolved, and the second transparent 
material ?lls the gap betWeen the ?rst and second optical 
members. 

[0020] The optical lens manufacturing method may com 
prise the optical lens preform forming step of solidifying a 
?rst optical member array, formed by arraying a predeter 
mined number of ?rst optical members fabricated in the ?rst 
optical member forming step in one or tWo roWs, With a 
light-transmitting resin from around, thereby forming an 
optical lens preform, the optical lens form forming step of 
slicing the optical lens preform fabricated in the optical lens 
preform forming step, thereby forming an optical lens form, 
and the optical lens form machining step of cutting the 
optical lens form fabricated in the optical lens form forming 
step, thereby forming an optical lens With a desired shape. 

[0021] According to this manufacturing method, an opti 
cal lens can be fabricated by performing draWing operation 
once. Also, since the resin used for hardening transmits light, 
it serves as an optical member. 

[0022] The ?rst optical member preform described above 
has, e.g., a semicircular cylindrical shape. Note that the 
“semicircular cylindrical shape” refers to a columnar shape, 
as shoWn in FIG. 1A, With one side surface (the bottom 
surface in FIG. 1A) that forms a ?at surface and the other 
side surface (the upper surface in FIG. 1A) that forms a 
conveX curved surface. The curved surface may be aspheri 
cal, and a pair of side surfaces 42 formed of ?at surfaces may 
be formed, as shoWn in FIG. 1A. 

[0023] The ?rst optical member preform described above 
may alternatively have a cylindrical shape. 

[0024] The ?rst transparent material preferably has a 
refractive indeX Which is different from that of the second 
transparent material. Then, the operation With the optical 
acting portion functions effectively. 

[0025] The optical lens form machining step may include 
machining such that either one of respective side surfaces of 
the ?rst optical member array Which does not have a ?rst 
optical acting portion is eXposed. When a portion With no 
optical acting portion is removed, the optical lens can be 
doWnsiZed. 
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[0026] The optical lens form machining step may include 
the second optical acting portion forming step of forming a 
second optical acting portion by polishing the second optical 
member. Alternatively, the optical lens form machining step 
may include the second optical acting portion forming step 
of forming a second optical acting portion by adhering an 
optical member made of the second transparent material to 
the second optical member. Then, optical acting portions are 
formed on the ?rst and second optical members, respec 
tively, so an optical lens that can optically act on the incident 
light beams in various manners is realiZed. 

[0027] An optical member manufacturing method accord 
ing to the present invention comprises the ?rst optical 
member preform forming step of forming a ?rst optical 
member preform formed of a ?rst transparent material into 
a columnar shape and having a side surface including a 
plurality of curved surface portions formed parallel to the 
column aXis and arranged in contact With each other, the ?rst 
draWing step of draWing the ?rst optical member preform 
formed in the ?rst optical member preform forming step, and 
the ?rst optical member forming step of slicing the ?rst 
optical member preform draWn in the ?rst draWing step, thus 
forming a ?rst optical member With a columnar shape. 

[0028] An optical lens manufacturing method according to 
the present invention comprises the optical lens preform 
forming step of forming an optical lens preform formed such 
that the ?rst optical member formed in the optical member 
manufacturing method according to the present invention is 
surrounded by a second optical member made of a second 
transparent material, the secondary draWing step of draWing 
the optical lens preform fabricated in the optical lens pre 
form forming step, the optical lens form forming step of 
slicing the optical lens preform draWn in the secondary 
draWing step, thereby forming an optical lens form, and the 
optical lens form machining step of cutting the optical lens 
form fabricated in the optical lens form forming step, 
thereby forming an optical lens With a desired shape. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIGS. 1A to 1C are schematic vieWs shoWing the 
steps in a method of manufacturing an optical lens according 
to the ?rst embodiment; 

[0030] FIGS. 2A to 2C are schematic vieWs shoWing the 
steps in a method of manufacturing an optical lens according 
to the ?rst embodiment Which is an eXample different from 
that shoWn in FIG. 1; 

[0031] FIGS. 3A to 3C are schematic vieWs shoWing the 
steps in a method of manufacturing an optical lens according 
to the ?rst embodiment Which is an eXample different from 
those shoWn in FIGS. 1 and 2; 

[0032] FIGS. 4A and 4B are schematic vieWs shoWing the 
steps in a method of manufacturing a buried type optical lens 
according to the ?rst embodiment; 

[0033] FIGS. 5A and 5B are schematic vieWs shoWing the 
steps in a method of manufacturing a buried type optical lens 
according to the ?rst embodiment Which is an eXample 
different from that shoWn in FIG. 4; 

[0034] FIGS. 6A and 6B are schematic vieWs shoWing the 
steps in a method of manufacturing a buried type optical lens 
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according to the ?rst embodiment Which is an example 
different from those shoWn in FIGS. 4 and 5; 

[0035] FIGS. 7A to 7D are schematic vieWs showing the 
steps in a method of manufacturing a buried type optical lens 
according to the ?rst embodiment; 

[0036] FIGS. 8A and 8B are schematic vieWs shoWing the 
steps in a method of manufacturing a buried type optical lens 
according to the ?rst embodiment Which is an example 
different from that shoWn in FIG. 7; 

[0037] FIGS. 9A and 9B are schematic vieWs shoWing the 
steps in a method of manufacturing a buried type optical lens 
according to the ?rst embodiment Which is an example 
different from those shoWn in FIGS. 7 and 8; 

[0038] FIGS. 10A to 10D are schematic vieWs shoWing 
the steps in a method of manufacturing a buried type optical 
lens according to the second embodiment; and 

[0039] FIGS. 11A to 11C are schematic vieWs shoWing 
the steps in a method of manufacturing a buried type optical 
lens according to the third embodiment. 

DESCTIPRION OF THE PREFERRED 
EMBODIMENTS 

[0040] The embodiments of the present invention Will be 
described in detail With reference to the accompanying 
draWings. In the folloWing description, the same or identical 
portions are denoted by the same reference numerals, and a 
repetitive explanation Will be omitted. 

[0041] FIGS. 1A to 1C are schematic vieWs shoWing the 
steps in a method of manufacturing an optical lens according 
to the ?rst embodiment. First, an optical material made of a 
?rst transparent material (glass material) is prepared, and is 
molded into a semicircular cylindrical shape With a bottom 
surface 41 and convex curved surface 43, as shoWn in FIG. 
1A, to form a ?rst optical member preform 40. The upper 
convex curved surface 43 is a portion that forms a ?rst 
optical acting portion 11 in a ?rst optical member 2 as an 
optical lens to be formed. In this manner, in an optical lens 
manufacturing method employing draWing, the shape of an 
optical lens to be fabricated, and particularly the shape of an 
optical acting portion, can be formed at the stage of the ?rst 
optical member preform 40 With a suf?ciently large siZe. 
Thus, the operations of forming the shape of the optical lens 
and the shape of the optical acting portion can be performed 
easily and accurately. As shoWn in FIG. 1B, the molded ?rst 
optical member preform 40 is fused by heating in an electric 
furnace 35 or the like and is subjected to primary draWing to 
obtain a desired diameter. That portion Which has been 
subjected to primary draWing to reach the desired diameter 
is cut to form the ?rst optical member 2 (this Will be called 
the “core 45” in the description from FIG. 4). Because of the 
characteristics of the draWing process, the ?rst optical mem 
ber 2 has the same sectional shape as that of the ?rst optical 
member preform 40. The ?rst optical member 2 fabricated in 
this manner collimates an incident light beam 6 With the ?rst 
optical acting portion 11 formed on the light-incident side 
and then emits an exit light beam 7. 

[0042] FIGS. 2A to 2C and 3A to 3C shoW examples in 
Which ?rst optical member preforms 40 have different 
shapes. As shoWn in FIG. 2A, the ?rst optical member 
preform 40 may be formed into a cylindrical shape. In this 
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case, as shoWn in FIG. 2C, a ?rst optical member 2 to be 
manufactured has ?rst optical acting portions 11 on both the 
light-incident and light-exit sides. Each ?rst optical acting 
portion 11 collimates a divergent incident light beam 6 and 
emits an emerging light beam 7. As shoWn in FIG. 3A, the 
?rst optical member preform 240 may be fabricated by a 
plurality of ?rst optical member preforms 40 With a semi 
circular cylindrical shape shoWn in FIG. 1A, Which are 
arrayed side by side in tight contact With each other. The ?rst 
optical preform 240 thus fabricated has a side surface 
including a plurality of curved surface portions formed 
parallel to the column axis and arranged in contact With each 
other. In this case, as shoWn in FIG. 3C, a ?rst optical 
member With a plurality of ?rst optical acting portions 11 is 
formed. Thus, one ?rst optical member can cope With a 
semiconductor laser array serving as a light-emitting device 
in Which a plurality of light-emitting portions are arrayed. 

[0043] FIGS. 4A and 4B are schematic vieWs shoWing the 
steps in a method of manufacturing a buried type optical lens 
according to the ?rst embodiment. FIG. 4A shoWs the 
overall image of an optical lens preform 50. First, cores 45 
each formed as shoWn in FIG. 1B are arrayed, With a second 
optical member, in one roW at the center in a cylindrical pipe 
47 Which has the same length 31 as those of the cores 45 (the 
aligned cores 45 form a ?rst optical member array 9). The 
second transparent material (example: BK7 (available from 
Schott), With a refractive index of 1.52, thermal expansion 
coef?cient of 71><1O_7/K, and yielding point of 614° C.) has 
a refractive index Which is loWer than that of the ?rst 
transparent material (example: LaSFn14 (SUMITA 
KOGAKU), With a refractive index of 1.83, thermal expan 
sion coef?cient of 82><l0_7/K, and yielding point of 689° C.) 
(if the refractive index of the ?rst transparent material is 
higher than that of the second transparent material, the 
curved surfaces of ?rst optical acting portions 11 are formed 
into convex curved surfaces; if the refractive index of the 
?rst transparent material is loWer than that of the second 
transparent material, the curved surfaces of the ?rst optical 
acting portions 11 are formed into concave curved surfaces). 
When aligning the cores 45, a central axis O 47 of the 
cylindrical pipe 47 and central axes O45 of the plurality of 
cores 45 are parallel to each other and are also directed in the 
same direction as that of secondary draWing to be described 
next. The plurality of cores 45 are aligned such that their side 
surfaces 42 come into contact With each other. When a 
cylindrical one shoWn in FIG. 2A is to be used as each core 
45, the vertical directions of the cores 45 need not be 
considered, and it suf?ces if the cores 45 are aligned such 
that their side surfaces come into contact With each other. 
Then, to ?x the positions of the plurality of aligned cores 45, 
a pair of spacers 46 made of the same constituent material 
as that of a second optical member 3, i.e., the second 
transparent material, are inserted in the gap of the cylindrical 
pipe 47 to sandWich the plurality of cores 45 aligned in one 
roW, thus forming the optical lens preform 50. The optical 
lens preform 50 is subjected to secondary draWing until a 
desired diameter is obtained, as shoWn in FIG. 4B, and is cut 
off the optical lens preform 50, thus obtaining a rod portion 
48. 

[0044] Since the operations of aligning the plurality of 
cores 45 and arranging the cores 45 and spacers 46 in the 
cylindrical pipe 47, as described above, are performed at the 
stage before the secondary draWing process, they are done 
With a suf?ciently large siZe. As in an optical path converter 
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disclosed in Japanese Patent Laid-Open No. 7-98402, ?rst 
optical members may be arranged one by one in an array to 
correspond to the respective light-emitting portions of a 
semiconductor laser array. It is, hoWever, very dif?cult to 
perform such operation Within a very small area. With the 
optical lens manufacturing method according to this 
embodiment, the alignment operation and arranging opera 
tion as described above can be performed With a suf?ciently 
large siZe. Hence, the above inconvenience is eliminated. 

[0045] Alternatively, as shoWn in FIGS. 5A and 5B, cores 
45 may be aligned in tWo roWs at the center of a cylindrical 
pipe 47 made of the second transparent material such that the 
tWo roWs are parallel to each other, and gaps may be ?lled 
With three spacers 46, thus forming an optical lens preform 
51 (see FIG. 5A). In this case, an optical lens is formed in 
Which tWo roWs of the ?rst optical member arrays 9 are 
buried in the second optical member. Alternatively, as shoWn 
in FIGS. 6A and 6B, an optical lens preform 52 may be 
formed by using cores 245 shoWn in FIG. 3B. As has been 
described earlier, the cores 245 are integrally molded, so the 
step of aligning a plurality of cores in a cylindrical pipe 47 
can be omitted. 

[0046] FIGS. 7A to 7D are schematic vieWs shoWing the 
steps in a method of manufacturing a buried type optical lens 
according to the ?rst embodiment, Which folloW the step in 
FIG. 4B. The rod portion 48 obtained in FIG. 4B is 
subjected to slicing (note that the step of cutting the cores 45 
and rod portion 48 off the draWn optical lens preform may 
also be included in this “slicing”), to obtain an optical lens 
form 60 shoWn in FIG. 7A. The optical lens form 60 is 
subjected to cutting to remove unnecessary portions of a 
spacer 46, and its outer portion is polished, thus forming an 
optical lens 1 With a desired siZe (see FIG. 7B). 

[0047] Since the optical lens 1 fabricated in this manner 
has a ?rst optical member array 9 formed by arraying ?rst 
optical members 2, it can cope With a semiconductor laser 
array in Which a plurality of light-emitting portions are 
arrayed. As the ?rst optical member array 9 is buried in a 
second optical member 3, the uneven portions of ?rst optical 
acting portions 11 are not eXposed to the outside. Hence, 
dust Will not be accumulated in the uneven portions to form 
a shadoW, and the optical lens 1 With a good light-emitting 
performance is realiZed. As the optical lens 1 is reinforced 
by the second optical member 3, it has a large strength as 
Well. 

[0048] With the optical lens manufacturing method 
according to the ?rst embodiment, the manufacture is per 
formed by using tWo optical members. Thus, the manufac 
ture can be performed by appropriately setting the refractive 
indices of the tWo optical members, and particularly by 
setting a large difference betWeen the refractive indices. As 
is disclosed in Japanese Patent Laid Open Nos. 7-287104 
and 7-98402, lenses With different refractive indices may be 
formed on the outer surface of one optical lens by utiliZing 
ion exchange. In this case, hoWever, a sufficiently large 
refractive indeX difference cannot be provided betWeen that 
portion Which has been subjected to ion eXchange and that 
portion Which has not, Which is inconvenient. In the optical 
lens manufacturing method according to this embodiment, 
since the optical lens can be formed of different optical 
members, this inconvenience is solved. 

[0049] Furthermore, the temperature required for the sec 
ondary draWing process is set to be loWer than the yielding 
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point of the ?rst transparent material and higher than that of 
the second transparent material. Thus, the ?rst optical mem 
bers 2 made of the ?rst transparent material are not dissolved 
in the secondary draWing process, and the second optical 
member 2 made of the second transparent material is dis 
solved in the secondary draWing process. The dissolved 
optical member ?lls the gap betWeen the ?rst and second 
optical members 2 and 3. Hence, an optical lens With no gap 
is fabricated. 

[0050] In the ?rst embodiment, a second optical acting 
portion 12 is formed by cutting and polishing the spacer 46 
portion in the ?nal process, so the optical lens 1 as shoWn in 
FIG. 7C can be fabricated. Alternatively, a second optical 
acting portion 12 may be formed by adhering optical mem 
bers made of the second transparent material. As a result, the 
?rst and second optical acting portions are respectively 
formed on the ?rst optical member 2 and the second optical 
member, so an optical lens 71 capable of optically acting on 
the incident light beams in various manners is realiZed. 
Furthermore, at the stage of the optical lens form 60, 
machining may be performed so that any one of the respec 
tive side surfaces of the ?rst optical member array 9 Which 
does not have a ?rst optical acting portion may be eXposed, 
thereby forming an optical lens 72 as shoWn in FIG. 7D. As 
the portion not having an optical acting portion is removed, 
the optical lens can be doWnsiZed. 

[0051] As shoWn in FIGS. 8A and 8B, When the rod 
portion 48 obtained in FIG. 4B is to be sliced, slicing may 
be performed thick to form an optical lens form 61 (see FIG. 
8A). Then, an optical lens 73 that can cope even With a 
semiconductor laser array formed by stacking a plurality of 
stages is realiZed. As shoWn in FIGS. 9A and 9B, When the 
rod portion 48 is to be sliced, slicing may be performed to 
be inclined by 45° With respect to the aXial direction (i.e., the 
draWing direction of secondary draWing) of the rod portion 
48. Then, an optical lens form 63 in Which the respective ?rst 
optical members are arrayed to be inclined With respect to 
the aXial directions of ?rst optical member arrays 9 can be 
fabricated. FIG. 9B shoWs an optical lens 74 fabricated by 
cutting this optical lens form 63. In the optical lens 74, tWo 
roWs of ?rst optical member arrays 9, in each of Which 
respective ?rst optical members 2 are inclined by 45°, are 
arrayed. The light beams becoming incident on an optical 
lens 1 are rotated by the tWo roWs of the ?rst optical member 
arrays 9 through 90° about the optical aXis as the central 
aXis, and are emitted. 

[0052] FIGS. 10A to 10D are schematic vieWs shoWing 
the steps in a method of manufacturing an optical lens 
according to the second embodiment. A plurality of ?rst 
optical members 2 each fabricated by either one of the 
methods of FIGS. 1 to 3 are arrayed in one roW, as shoWn 
in FIG. 10A, to form a ?rst optical member array 9. The ?rst 
optical member array 9 is vertically sandWiched by a pair of 
second optical members 3, thereby forming an optical lens 
preform 50 (see FIG. 10B; in FIG. 10B, the optical lens 
preform 50 is mounted in a heating compressor 80 (to be 
described later)). Each ?rst optical member 2 fabricated by 
either one of the methods of FIGS. 1 to 3 has been subjected 
to draWing until it corresponds to the pitch Width of each 
light-emitting portion of the semiconductor laser array. In 
the second embodiment, the ?rst transparent material as the 
material that forms the ?rst optical members 2 and the 
second transparent material as the material that forms the 
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second optical members 3 may be glass or a plastic material. 
The optical lens preform 50 is set in the heating compressor 
80, as shoWn in FIG. 10C, and is heated (700° C. ) and 
compressed (50 kg/cm2) from the above and beloW, the 
forWard and backward, and the left and right. In this manner, 
an optical lens form 64 is formed (see FIG. 10D). The 
subsequent steps are the same as those in the ?rst embodi 
ment. With the manufacturing method according to the 
second embodiment, an optical lens can be fabricated by 
performing draWing operation once. 

[0053] FIGS. 11A to 11C are schematic vieWs shoWing 
the steps in a method of manufacturing an optical lens 
according to the third embodiment. Aplurality of ?rst optical 
members 2 each fabricated by either one of the methods of 
FIGS. 1 to 3 are arrayed in one roW, as shoWn in FIG. 11A, 
to form a ?rst optical member array 9. The ?rst optical 
member array 9 is solidi?ed With a transparent resin 90 from 
around to form an optical lens preform 50. In the same 
manner as in the second embodiment, each ?rst optical 
member 2 fabricated by any one of the methods of FIGS. 1 
to 3 has been subjected to draWing until it corresponds to the 
pitch Width of each light-emitting portion of the semicon 
ductor laser array. In the third embodiment, the ?rst trans 
parent material as the material that forms the ?rst optical 
members 2 may be glass or a plastic material. This optical 
lens preform 50 is sliced to obtain an optical lens form 65 as 
shoWn in FIG. 11C. The subsequent steps are the same as 
those in the ?rst embodiment. With the manufacturing 
method according to the third embodiment, an optical lens 
can be fabricated by performing draWing operation once, in 
the same manner as in the second embodiment. Since the 
resin used for hardening transmits light, it serves as an 
optical member, and can also form the second optical acting 
portion 12 as shoWn in FIG. 7C. 

[0054] As has been described above, With the optical lens 
manufacturing methods according to the respective embodi 
ments of the present invention, the shape of the optical lens, 
and particularly the shape of the ?rst optical acting portion, 
can be determined at the stage of the preform before primary 
draWing. Thus, the preform is machined With a suf?ciently 
large siZe. Therefore, the machining operations can be 
performed simply and accurately, and the burden in the 
manufacture is also reduced. 

[0055] With the buried type optical lens manufacturing 
methods according to the respective embodiments of the 
present invention, at the stage of the preform before sec 
ondary draWing, the ?rst optical member array can be 
arranged to be surrounded by the second optical member. 
Thus, the preform is fabricated With a suf?ciently large siZe. 
Therefore, the arranging operations can be performed sim 
ply and accurately, and the burden in the manufacture is also 
reduced. 

[0056] Although the present invention has been described 
in detail by means of the ?rst to third embodiments, note that 
the present invention is not limited to these embodiments 
that merely indicate the best mode in practicing the present 
invention, but incorporates any modi?cations of the present 
invention Within the scope of the claims of the present 
invention, and that the shape, siZe, arrangement, and con 
stitution of the present invention can be changed. 

[0057] For eXample, as the action against the light beam, 
a case has been described Wherein the light beams emitted 
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from the respective light-emitting portions of a semiconduc 
tor laser array are collimated and emitted. Alternatively, the 
light beams may be condensed in place of being collimated. 

[0058] As described above, the optical lens manufacturing 
method according to the present invention is suitable for 
acting on a light beam emitted from a light-emitting device, 
and particularly suitable for acting on light beams emitted 
from the respective light-emitting portions of a light-emit 
ting device in Which a plurality of light-emitting portions are 
arrayed. 
What is claimed is: 

1. An optical lens manufacturing method characteriZed by 
comprising: 

the ?rst optical member preform forming step of forming 
a ?rst optical member preform formed of a ?rst trans 
parent material into a columnar shape and having a ?rst 
optical acting portion that forms a curved surface on a 
side surface thereof; 

the ?rst draWing step of draWing the ?rst optical member 
preform formed in the ?rst optical member preform 
forming step; 

the ?rst optical member forming step of slicing the ?rst 
optical member preform draWn in the ?rst draWing 
step, thus forming a ?rst optical member With a colum 
nar shape; 

the optical lens preform forming step of forming an 
optical lens preform formed such that a ?rst optical 
member array, formed by arraying a predetermined 
number of ?rst optical members fabricated in the ?rst 
optical member forming step in one or tWo roWs is 
surrounded by a second optical member made of a 
second transparent material; 

the secondary draWing step of draWing the optical lens 
preform fabricated in the optical member preform 
forming step; 

the optical lens form forming step of slicing)the optical 
lens preform draWn in the secondary draWing step, 
thereby forming an optical lens form; and 

the optical lens form machining step of cutting the optical 
lens form fabricated in the optical lens form forming 
step, thereby forming an optical lens With a desired 
shape. 

2. An optical lens manufacturing method according to 
claim 1, Wherein the second optical member has a cylindri 
cal tube and a plurality of spacers arranged to ?ll a gap 
betWeen the cylindrical tube and one or tWo roWs of the ?rst 
optical member arrays inserted at a center in the cylindrical 
tube. 

3. An optical lens manufacturing method according to 
claim 1, Wherein the ?rst transparent material has a thermal 
expansion coefficient Which is higher than that of the second 
transparent material. 

4. An optical lens manufacturing method according to 
claim 1, Wherein the ?rst transparent material has a refrac 
tive indeX Which is different from that of the second trans 
parent material. 

5. An optical lens manufacturing method according to 
claim 1, Wherein the ?rst transparent material has a yielding 
point Which is higher than a temperature necessary for the 
secondary draWing step, and the second transparent material 
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has a yielding point Which is lower than a temperature 
necessary for the secondary drawing step. 

6. An optical lens manufacturing method according to 
claim 1, Wherein When the optical lens preform is to be 
sliced in the optical lens form forming step, the optical lens 
preform is sliced While inclined With respect to a draWing 
direction. 

7. An optical lens manufacturing method according to 
claim 1, Wherein the ?rst optical member preform has a 
semicircular cylindrical shape. 

8. An optical lens manufacturing method according to 
claim 1, Wherein the ?rst optical member preform has a 
cylindrical shape. 

9. An optical lens manufacturing method according to 
claim 1, Wherein the ?rst transparent material has a refrac 
tive indeX Which is different from that of the second trans 
parent material. 

10. An optical lens manufacturing method according to 
claims 1, Wherein the optical lens form machining step 
includes machining such that either one of respective side 
surfaces of the ?rst optical member array Which does not 
have a ?rst optical acting portion is eXposed. 

11. An optical lens manufacturing method according to 
claim 1, Wherein the optical lens form machining step 
includes the second optical acting portion forming step of 
forming a second optical acting portion by polishing the 
second optical member. 

12. An optical lens manufacturing method according to 
claims 1, Wherein the optical lens form machining step 
includes the second optical acting portion forming step of 
forming a second optical acting portion by adhering an 
optical member made of the second transparent material to 
the second optical member. 

13. An optical lens manufacturing method characteriZed 
by comprising: 

the ?rst optical member preform forming step of forming 
a ?rst optical member preform formed of a ?rst trans 
parent material into a columnar shape and having a ?rst 
optical acting portion that forms a curved surface on a 
side surface thereof; 

the ?rst draWing step of draWing the ?rst optical member 
preform formed in the ?rst optical member preform 
forming step; 

the ?rst optical member forming step of slicing the ?rst 
optical member preform draWn in the ?rst draWing 
step, thus forming a ?rst optical member With a colum 
nar shape; 

the optical lens preform forming step of forming an 
optical lens preform formed such that the ?rst optical 
member array, formed by arraying a predetermined 
number of ?rst optical members fabricated in the ?rst 
optical member forming step in one or tWo roWs is 
surrounded by a second optical member made of a 
second transparent material; 

the heating/compressing step of heating and compressing 
the optical lens preform fabricated in the optical lens 
preform forming step; 

the optical lens form forming step of slicing the optical 
lens preform heated and compressed in the heating/ 
compressing step, thereby forming an optical lens 
form; and 
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the optical lens form machining step of cutting the optical 
lens form fabricated in the optical lens form forming 
step, thereby forming an optical lens With a desired 
shape. 

14. An optical lens manufacturing method according to 
claim 13, Wherein the ?rst transparent material has a yield 
ing point Which is higher than a temperature necessary for 
the heating/compressing step, and the second transparent 
material has a yielding point Which is loWer than a tempera 
ture necessary for the heating/compressing step. 

15. An optical lens manufacturing method according to 
claim 13, Wherein the ?rst optical member preform has a 
semicircular cylindrical shape. 

16. An optical lens manufacturing method according to 
claim 13, Wherein the ?rst optical member preform has a 
cylindrical shape. 

17. An optical lens manufacturing method according to 
claim 13, Wherein the ?rst transparent material has a refrac 
tive indeX Which is different from that of the second trans 
parent material. 

18. An optical lens manufacturing method according to 
claim 13, Wherein the optical lens form machining step 
includes machining such that either one of respective side 
surfaces of the ?rst optical member array Which does not 
have a ?rst optical acting portion is eXposed. 

19. An optical lens manufacturing method according to 
claim 13, Wherein the optical lens form machining step 
includes the second optical acting portion forming step of 
forming a second optical acting portion by polishing the 
second optical member. 

20. An optical lens manufacturing method according to 
claim 13, Wherein the optical lens form machining step 
includes the second optical acting portion forming step of 
forming a second optical acting portion by adhering an 
optical member made of the second transparent material to 
the second optical member. 

21. An optical member manufacturing method compris 
ing: 

the ?rst optical member preform forming step of forming 
a ?rst optical member preform formed of a ?rst trans 
parent material into a columnar shape and having a side 
surface including a plurality of curved surface portions 
formed parallel to the column aXis and arranged in 
contact With each other; 

the ?rst draWing step of draWing the ?rst optical member 
preform formed in the ?rst optical member preform 
forming step; and 

the ?rst optical member forming step of slicing the ?rst 
optical member preform draWn in the ?rst draWing 
step, thus forming a ?rst optical member With a colum 
nar shape. 

22. An optical lens manufacturing method comprising: 

the optical lens preform forming step of forming an 
optical lens preform formed such that the ?rst optical 
member formed in the optical member manufacturing 
method according to claim 21 is surrounded by a 
second optical member made of a second transparent 
material; 
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the secondary drawing step of drawing the optical lens 
preform fabricated in the optical lens preform forming 
step; 

the optical lens form forming step of slicing the optical 
lens preform draWn in the secondary draWing step, 
thereby forming an optical lens form; and 
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the optical lens form machining step of cutting the optical 
lens form fabricated in the optical lens form forming 
step, thereby forming an optical lens With a desired 
shape. 


