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1 DESCRI PTI ON METHOD FOR MANUFACTURI NG OPTI CAL
ELEMENT, OPTI CAL ELEMENT, AND OPTI CAL ELEMENT ARRAY
5 Technical Field This inventijon relates to a gl ass
optical element used in a seniconductor |aser device
or the like, and to a nethod for manufacturing this
el emrent, and nore particularly relates to an opti cal

el ement for a 10 sem conductor |aser device used in
wor ki ng machi nes such aspmelcraprsiend cutting machi nes
t hat make use of a high-output sem conductor | aser,
and to a nethod for manufacturing this el enent.
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density of light outputted froman optical fiber

array can be raised (see Patent Docunent 1 below, . for
' lefipti cal el enents used in such sem conduct or
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‘Pat ent Docunents 2 and 3 bel ow propose technol ogy for

samaronilnetor Mendeniteafsediimsvenking machinas srobras waklers and
erial jn jch a.transl.ucen mat eri al has been
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éﬁ?é%ngM ﬁgnhm&u%gjg?gg el%hfe'ﬁ%m base material in the

caxia irection to In an optical lens of the

desired shape.
Background Art

An example of proposed technology related to semiconductor laser devices is a

device with which the convergence of light radiated from a semiconductor

laser array can be increased and the density of light outputted from an

-optical fiber array can be raised (see Patent Document 1 below, for example).

Optical elements used in such semiconductor laser devices include
semi-cyhndrical lenses and hyperbolic lenses, for example, and there are also
applications in which lenses are stuck together for use. In this case, an ion
exchange lens or a polished lens has been used to accommodate the complex
shape.

Patent Documents 2 and 3 below propose technology for produciﬁg
ahead of time an optical element base material in which a translucent
material has been worked into a cylindrical and curved surface form, and
then drawing this optical element base material in the axial direction to
obtain an optical lens of the desired shape.

Furthermore, while not a method for producing an optical element of

cylindrical shape, there is also a technique for obtaining an aspherical lens, in
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Furt hernore, while not a nethod for producing an

optical elenent of 30 cylindrical shape, there is

al so a techni que for obtaining an aspherical lens, in

2 which the face with the optical function is

asymmetrical to the rotational axis, by using a pair

of pressing nolds having the opposite shape as.the

| ens shape, and press nolding an optical el enment
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preci sion_of surface shape nust be naintai ned )
st ri ctiyrthopmere, imapedernte preducs aligined; femisc @ precisely etched
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mechanical working of a glass material is that mass productivity is low and
there is a variance in the working precision due to tool wear and so forth
during working.

Furthermore, the precision of surface shape must be maintained
strictly, which means that it is aiso difficult to ensure a stable shape as the
working process takes longer, and this leads to higher manufacturing costs,
so the lens ends up being expensive. |

With a technique involving drawing as proposed in Patent Document
2, because the cross section in the axial djrectidn of drawing is asymmetrical,
there is the danger that strain or twisting will occur, making it difficult to
obtain a stable optical function. |

Also, with a lens is produced as above, since the entire working face is

worked as an optically effective face, a new member must be bonded in order

. to hold the lens to the device, or a jig must be used for positioning, requiring
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of drawing is asymetrical, there is the danger that

strain or twisting will occur, making it difficult to

obtain a stable optical function. Also, with a lens is

produced as above, since the entire working face is

wor ked as an optically effective face, a new nenber
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device, or a jig nmust be us for positioning,
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invention relates to an optical elenent array and an
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JP HL1Q- 335755A Patent Docunent JP 2002- 338281A .
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méthyEl tiesamebodi nents of the present invention seek to

provi de B met hod for manufacturing an optica

el erf@lt Dasmeng 1pr ovi de an optical el ement array and

an opticapHielmsesga Whi ch sol ves the above probl ens

encountered in the past, with which an optica

el edeient Pasinpat danuf act ured with stabl e surface shape

preci si onp 2uhy.-s4goah hows manufacture wi th high

productivity and | ow cost, and which affords easy
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One aspegp 882 4fi@gpaesent invention provides a nethod

for manufacturing an

Disclosure of Invention

Embodiments of the present invention seek to provide a method for
fnanufachlring an optical element, and to provide an optical element array and an optical
clement, which solves the above problems encountered in the past, with which an optical
element can be manufactured with stable surface shape precision, which allows
manufacture with high productivity and low cost, and which affords easy position
adjustment during manufacture and assembly.

One aspect of the present invention provides a method for manufacturing an
optical clement for a semiconductor laser device, comprising a step of press molding an
optical element material disposed between a pair of pressing molds, wherein at least one
pressing mold out of the pair is formed with a groove-like component that forms a non-
cylindrical face or a cylindrical face as an optically effective component in the optical
element material, and the method further comprises a cutting step in which the molded
optical element material is cut into a plurality of optical elements after the molded

optical element material has been vapor deposited.



optical element for a sem conductor | aser device,
conprising a step of press nolding an optical elenent
mat eri al di sposed between a pair of pressing nolds,
wherein at | east one pressing nold out of the pair is
formed with a groove-like conponent that fornms a non-
cylindrical face or a cylindrical face as an optically
effective conponent in the optical elenment material,
and the nethod further coon jses a cutting step in

whi ch the nol ded optical ement material is cut into
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pressed, and the added material i1s transferre
optsst p]@gqent for a semiconductor laser device, comprising a step of press molding an

. optical element material disposed between a pair of pressing molds, wherein at least one
pressing mold out of the pair is formed with a groove-like component that forms a non-
cylindrical face or a cylindrical face as an optically effective component in the optical
element material, and the pressing mold in which the groove-like component is formed
has a flat component formed adjacent to the groove-like component, and the surface

roughness of the flat component is made greater than the surface roughness of the



el ement material during the pressing of the optica

el ement material. Another aspect of the present

i nvention provides a nmethod for manufacturing an
optical element for a sem conductor | aser device,
conprising a step of press nolding an optical elenent
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between a pair of pressmg molds whereln at least one pressmg mold out of the pair is

formed with a groove-like component that forms a non-cylindrical face or a cylindrical
face as an optically effective component in the optical element material, and portions that
are concave in the depth direction of the groove-like component are formed at locations
flanking the region where the groove-like component is formed.

Another aspect of the present invention provides an optical element array in
which a plurality of optical elements are formed integrally, wherein an optically effective
component on which a non-cylindrical face or a cylindrical face is formed, an extension

component extending from the optically effective component, and a positioning
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component on which a non-cylindrical face or a cylindrical face is formed, an extension
component extending from the optically effective component, and a positioning
component formed on the extension component and capable of positioning the optical
clement array are formed integrally, and the positioning component is a notch obtained

by notching the extension component.



Anot her aspect of the present invention provides an
optical elenent array in which a plurality of optica
el enents are forned integrally, wherein an optically
effective conmponent on which a non-cylindrical face
or a cylindrical face is fornmed, an extension
conponent extending fromthe optically effective
conponent, and a positioning4 conponent fornmed on the
ext ensi on conmponent and capable of positioning the
optical elenment array are forned integrally, and the
“posi tioning conponent is a rough face whose surface
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component formed on the extension component and capable of positioning the optical
clement array are formed integrally, and the positioning component is formed on a face
on the opposite side from the face where the non-cylindrical face or cylindrical face is
formed, and the inner face is a plurality of concave components corresponding to a non-
cylindrical face or a cylindrical face.

Another aspect of the present invention provides an optical element array in
which a plurality of optical clements are formed integrally, comprising an optically
effective component on which a non-cylindrical face or a cylindrical face is formed, and

a groove formed on a face substantially perpendicular to the face where the optically
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ndnesydihiiéas Gacdiof & CYlipic Il fadPdsthn opUBR A tdeAd dbmponent, wherein an
endi cul ar face. Another aspect "of the present

erp 2 ¢ ! e
-GHQW’QHFP’&HOBQ%WS%H&F{O@&? enfically effeqitve compenost gl apositioning
SotIbielial fpth i 1da | f A58siftni i
coRPInG o e PRERIGH copia Al LAbIY A6 38R the gptical
elepind aredarmeddntagmliygardr thepesieonipg ¢amapdngnigs # eqigh\face whose
| td ani 0 f ormed. qn t.he
SO0 es 1 r b i YO UL R ATBRAEN o B BinRe e
opt ifomither ebpactof tha peesém invedtiompregidak by pptivatl elefent, comprising a

TR
exfeagion compyenn eixtendihg frameahé spiicallyetfectiv@ndnipber BAE®A positioning
CO%I%%IS%‘% 38%6&11%{ ﬁ'lgl %Xﬁ%{?pcc%%p%ggntca%gpc%ggﬁg %f positioning the optical
element are formed integrally, and a heat radiating component extending so as to increase
the width of the optical element is further formed adjacent to the extension component.

Another aspect of the present invention provides an optical element, wherein an
optically effective component on which a non-cylindrical face or a cylindrical face is
formed and a heat radiating component extending form the optically effective component
are formed integrally.

Another aspect of the present invention provides a method for manufacturing an
optical element array in which a plurality of optical elements are formed integrally,
wherein an optically effective component on which a non-cylindrical face or a cylindrical

face is formed, an extension component extending from the optically effective



cylindrical face or a cylindrical face. Another aspect

of the present invention provides an optical elenent,
conprising a non-cylindrical face or a cylindrica

face as an optically effective conponent, wherein an

ext ensi on conmponent extending fromthe optically

ef fective conponent and a posityoning conponent

formed on the extension conponent and capabl e of
positioning the optical elenment are forned

compenrns| hnd aapdsitiéring @dhiponelitNPrEedmangit exténsiorl @btdPonent and

surface.r hness i s eater than that of
oo IS Gop i b€ e LSRGy ecor asd st Mpeisahe optica
emctu‘rﬁbf isttheldpd b @rssinf) UL BN eRIRUE MG AN sk Bdtween a pair
npr|3|ng a non-cylindrical face or a

°%§F$ﬂ8$F@§f face as an optically effective conponent,
wher éinothzn aspﬁ%t 6Nthie PReseANMPOAR ﬁ&&i&ébdé Rkt a0t Hﬁﬁufactunng an

tic fective component and a positioning
| °8§ ?‘r‘@’r%t %6%’@6 ag ﬁptif?é elrcaharphnadigon ehralitndf optical elements
afbaﬁﬁ’ﬁieﬁ DiegPsl5/, t\kfﬂé}blﬂgaﬁ rkgm@m)} Cibcivel 88R F&neﬁ{ Snf R0iTE% non-

integrally, and a heat iati'ng conponen endi ng
C%laldzgalt %0? Ac é&%%drwph@cwmfownm qnmtmmmmpenmmendmg from

tHeWphibally érached cé}gbé}ﬁ:ﬁp tind Qeé]&ﬁlo% c%?ﬂ %ﬂe CP"H-lgeQieon the extension

Anot her” aspect of the pres IAvén
- crpeencal ard esnshle ofaprsitéiningathe Qm!balcdbrhyntdrf@cirb Vermed integrally,

wﬁ&@ﬂpﬂﬁrﬁosﬁﬁpﬂ% gJ}ns[ﬁ)anglqplSCl}/ qu\'g rp'gsqﬁg% e(r: §Bt?°§! e]ﬁglent array, after

lindrica or red -an
@@hﬁb‘h epiicabglemedt algayf Brout toe a ppiraliglof\opeaédl @ldnen® each including

'ﬂﬁqﬁﬁqgﬁ&hum?ﬁﬁeo gﬂn_age rally. Another aspect of

esent. Imventy des a nethod for

man uﬁauthelr aspgctanif the @ird:seﬂtl in@ERIVANrovEAY rhdthoW fdz rhlzﬁn.lfacturmg a
t.i cal mmmwsamfonmdlm

uralit e
'1‘%%er°é‘f°ﬁ it “ﬁ‘ﬁo V414 Pt afi esiceloripammatare rpr%%lp% b cutting an
optizat elehientlbirglin fualich Qr pRrdliyy 0P plicA! eleﬁ@:ﬁ:? arS f(grﬁeﬁqﬂtegrally,

n exten3|%P nmponent extendlng fromthe optica
whstebern apgeslly efeaon ewppozmonawm.ammmdmmm cylindrica
fatOrigetbrBd he exdeBSH O n@fb‘iﬁﬁx@tﬂ?ﬂgﬁ ag H5APARL & mg)gxcally effective

p05|t|on|ng the optica are fo
CymRoBgHta |ang A \pesitiehingt tranpguentc fdrmed| @neh eatem.aybnl @mponent and

1d £l ement r.ia

RIS U ARGl SRR IR g ot
m@l@é@ctheoﬁpttdaﬁypwfﬁxam dompendnt candptheVpéiitsorindrebR@endn®r and the
po@f&ﬂfn%%o%ﬁon%n@ "of the optical elements obtained by the cutting are used to

position other combined optical elements,
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optical elenent featuring an optical elenment array in
which a plurality of optical elenents are forned
integrally, wherein an opticagly effective conponent
on which a non- cylindrical face or a cylindrical face
is formed, an extension conponent extending from the
optically effective conponent, and a positioning
conmponent formed on the extension conponent and
capabl e of positioning the optical elenent array are

Brief DestriptiagbfDrNwinsher ei n the positioning conponent
IS USIFGI?}qteI?fbDOSI tion e optical elenent array, after
whi ¢ Bt iacarosisectitralovieay illvitiating i -
of optical elenents each | ncl%g%lggﬁepﬁ%tmg step 1n

lLural it .
thﬁ&ﬁ? i J‘,yqa AreRniachedng theyoritivgd iebahe it for. 2 ABatibeiductor lager
' . sgnt inventi on provjides a nethod for
el RS e G bt tention -
cutting

pl ur 816Gt YBofs HBdseecBbEIED S, mﬂ!lgsﬁpag:%géj Eﬁ‘glp%v@g step in the

an optical element array in
m%b?ﬁlc F whamataringe therdptital rélemeal | for a W8h RbRdalor laser
de ogt 5cal L) e{OfCEC i ve conponent on which a _

At %-E‘Wﬂﬁ}ﬁ mbediaent 1of¢he presentahverdtaes i s for med,

an Ng c onent. extending fromthe optically

ef f :%It(?'vgcqg oan%g%grﬁef’hgﬂﬁi Heyp ainstsating thengoliengt step in the
mefloydist QRahhifcBxtifR St nt a capabl.e o

posi ti oni ng tﬁ?%ggistca Ogﬁggng%?erﬁ??ggo’é@e SPB’-PH%&W‘?OI laser
devigeangording te dmbadineael of fisd pABSHE MRt sal | Y
eff%&%é& conponent ~and the positioning conponent, and
t he i Bisgherjodedrperspective vidwef epholidhg Pl Brding to

an éh gd'igfeg he cutting are used to position other

| coB i ne t?gttlflggre%qrgd&%@g;m@, Brief Description of
Dr aWiGg8 & %n éhlah -sechi onal .vi ew ) )
illustrating the pre é%?@]}léweﬁiqsﬁrat%g #hatatet Wowhieh the
manuf acturing the optical elenent for a sem conductor

| aser device according to Enbodinent 1 of the present
invention; FIG |IBis a cross-sectional view :
illustrating the pressing step in the nmethod for
manufacturing the optical elenent for a sem conductor
| aser device according to Enbodiment 1 of the present

i nventi on;
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25 FIG 1Cis a cross-sectional viewillustrating the
cooling step in the nethod for manufacturing the

optical elenment for a sem conductor |aser device

according to Enbodi nent 1 of the present invention;

FIG 2 is an expl oded perspective view of a nol ding

bl ock according to an enbodi nent of the present

invention; 30 FIG 3 is an enlarged detail view

obtibglt dl8tnleRt neatetial ScdoRditfyl tolhr BRbodiROM SRthe§re5& it invention
material according to an enbodi nent of the present

has bren vemoved fiveethe lemmredoldi om t he | ower nol d; FI G

4A is erspective view of the nold pti.cal .el enent .
mat er i H16. é@eampwpﬁfeﬁ%vvéﬁbeﬁr%mﬁ&do 27 czareég@ﬁflt material

BRI oal b Siad e R BB o et

of t heFpresBis anyeRipeblive Midw S LA cat RPLRAEGldMent material
view illustrati ngi light emtted froma Sem conductor

hemedingfio@n &Bbpdinzerntarfdpe prresentiineentddénit he positi onal

rel ati hi hetween 10.the . senmi.conductor,. |l aser .an

opt | calGy eﬁr‘)ﬁsﬁﬁsﬁl BRISPCEHG FigWw %%@ém&élahtewﬁeﬁhéwm a
' el ement material according to an

%%%gﬂ(rirg%{o&'g#eghe present invention; FIG 6Bis a

per speELGVEBVvis eWpfspactivé Yieve ot thk Goitidiad reliticiidhil detween

el enent according to an enbodi ment of the present

thevsemiconductsr Eiser asd apsical plemadst i ve view of a

secon appl.e of the cut .optigcal e nt,.accordin .

0" an BT QB i A SPPR S Bk Chea oD it Glergeht material
. LV, ' ' : of. the cut '

B 6 B o o B et o 1t he

pr eserfIk.ngBNisi ® perfpdotivéAviesr af pefisdiegtdmplevofth®icut optical

the nol ded optical elenment material 20 according to

elemenbadtardimg tf an hmbodugent of theagmesent invention;

FIG. 6C is a perspective view of a second example of the cut optical
element according to an embodiment of the present invention;

FIG. 6D is a perspective view of a third example of the cut optical
element according to an embodiment of the present invention;

FIG. 7A is a perspective view of the molded optical element material
according to an embodiment of the present invention;

FIG. 7B is a perspective view of the cut optical element according to
an embodiment of the present invention;

FIG. 7C is a cross-sectional view illustrating the convergence of light
by the optical element shown in FIG. 7B;

FIG. 8A is a perspective view of the upper and lower molds and the
optical element material according to an embodiment of the present
invention;

FIG. 8B is a perspective view of the molded optical element according

to an embodiment of the present invention;

FIG. 9A is a perspective view of the upper and lower molds and the
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FIG 7B is a perspective view of the cut optical

el ement according to an enbodi nent of the present
invention; FIG 7Cis a crossgsectional view

illustrating the convergence of light by the optical

el ement shown in FIG 7B; 25 FIG 8A is a perspective

view of the upper and | ower nolds and the optical

el enent material according to an enbodi ment of the

pp AN teleth BNE Nnia€dYial | decor@lBng St PET sRdOHIMEnt | FWtBE present
the nol ded optical elenent according to an enbodi nent
oivenit®npr esent invention; 30 FIG 9A is a perspective

R T o T T E T R p—
e et L G, P <PEEL e o

enbodi FER! 10A e RireSLedctiony® kAN illdstrhfmg 1€ inSolding step
cross-sectional viewillustrating the nolding step

 acroodicigrtg aroemhodimbardi ofdhe poésenftenyenfiemt i nvent i on;

FIG | i Cross-sectional ., vi.ew i Ll ystrati t he ..
mol di rﬁ%«( 38% &% brAPFRySechonat GHp¥y Hﬁwl Eaé5%§rrﬁ}gee enﬁflt&g step

. L% %?R' r ive view of a nold bl ock
%%8&5?%8 0 gﬁggﬁgﬁ{lﬁent of the present -

I nventFIR; 1FisGan baplddedapatpeitid vielwust 4 aholddblbble asésrfing to
of introducing the optical elenment material in the

am aotbadimenthef thetiresentcasediiog t o an enbodi ment  of

t he pr jnvention; ELG.  12B is a, di agram . .
11 uStFRE T 78 e gan ISFFERE (he R PEaT Toduring the optioal
é‘ilaﬁ'%?ﬂ by SRR 18! thE %gaﬁﬁﬁ{&u&liﬁg GHetHod! Aeof @itk th dd'efdbBdiment
manufact uring netho

of the present invention;

FIG. 12B is a diagram illustrating the state in which the optical
element material has been placed in the cavity in the manufacturing method
according to an embodiment of the present invention;

FIG. 12C is a diagram illustrating the preheating step in the
manufacturing method according to an embodiment of the present invention;

FIG. 12D is a diagram illustrating the pressing step in the
manufacturing method according to an embodiment of the present invention;

FIG. 12E is a diagram illustrating the cooling step in the
manufacturing method according to an embodiment of the present invention;

FIG. 12F is a diagram iliustrating the step of taking out the optical
element array in the manufacturing method according to an embodiment of
the present invention;

FIG. 13A is a cross-sectional view illustrating a conventional example
of eccentricity in the mold;

FIG. 13B is a cross-sectional view of the optical element mai:erial

molded in the mold shown in FIG. 13A;

FIG. 13C is a plan view illustrating a conventional example of how
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according to an enbodi ment of the present invention;

FIG 12Cis a diagramillustrating the preheating step

in the manufacturing method gccordi ng to an

enbodi nent of the present invention; FIG 12D is a
diagramillustrating the pressing step in the 20

manuf acturi ng met hod accordi ng to an enbodi nent of the
present invention; FIG 12E is a diagramillustrating

the opAeAll 1emBh e PdtBrik PR rol@uf act uring nethod

according to an enbodi nent of the present invention;

FI G 1PEGi 43P di aglanvidw uf thatpticalt dlemend materiadkaken out of

out the optical elenment array in the manufacturing
ﬁ%@%ﬁ&é‘é%&?}dﬂﬁ@’to an enbodi nent of 25 the present

i nvent ; 2 1 i Cr- _ ti | ; )
! | | ust ng(?'l' %?‘% & o?:.vg’ ?ﬁtgvr? a{lggrf(%fﬁ%%edpqu ggécrgn ??lériay yaccordmg
tdah RenBidishent bfthel PR bt Bveheds; sectional view of the
optical elenent material nolded in the nold shown in

FI G 1BKi. 3aBFsG: pkpectiva pwewrofvihevoptidalstlementgreay in FIG.
mé%nti oquol eﬁagpl e of how 9 the optical elenent
isgpniftom §he Bgckir| G 13D is a plan view of the

opt | Cag{g,' %‘}é Tﬁ&?éécyvgtﬁﬁrbﬂﬂg Wipor! ngf?%&ei oi)ﬂcal element_

FIG 1 erspective view

- aRbyeRtoRIiREES hnnilRdiReas bftgprdehpimentivaodi ment  of

the present invention; FIG 14B is a perspective view -

~of theFHpt 1ERls alceomsreectionalyview ¢lthe cutting af theeptitalmiement

SpYST DR 7 A TUIHBRRE O PRCreRbITRG D an
enbodi t h i an: . i

Cross- Fsrfevf'q:]'t }gga]fs % [ %ﬁgﬁ@#ﬁeﬁéﬁ] %)Ir %ge o(glpt% {ag %&%%?Eglﬁtﬁned by
@ltenRNiccoRtingYo agcaibidithen® ofl the phadntierttior; he

T esen]g‘lé.n\i%lr&t Iis(.) na;l perspective view of a first example of the mold
according to Embodiment 8 of the pfesent invention;

FIG. 16B is a perspective view of a second example of the mold
according to Embodiment 8 of the present invention;

FIG. 16C is a perspective view of a third example of the mold
according to Embodiment 8 of the present invention;

FIG. 16D is a perspective view of a fourth example of the mold
according to Embodiment 8 of the present invention; _

FIG. 17A is a perspective view of a first example of the mold
according to Embodiment 9 of the present invention;

FIG. 17B is a perspective view of a second example of the mold
according toc Embodiment 9 of the present invention;

FIG. 17C 1is a perspective view of a third example of the mold
according to Embodiment 9 of the present invention;

FIG. 18A is a perspective view of the state prior to combination of the
optical element array according to an embodiment of the present invention;

FIG. 18B is a perspective view of the optical element obtained by
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FIG 15C is a perspective view of the optical elenent
obtained by cutting according to an enbodi ment of the
present invention; FIG 16A |% a perspective view of a
first exanple of the nold § according to Enbodi ment
8 of the present invention; FIG 16B is a perspective
view of a second exanple of the nold according to
Enbodi nent 8 of the present invention; FIG 16Cis a
B RO HEnY S WnWmBodiRidd oPXREBaCat ifVi i d
according to Enbodi nent 8 of the present invention; 20
FI G 1BI0xi 394 iparmpapdctive wiewwldhe aptioal e]enmm;rqﬁray @iccording
the nold according to Enbodi ment 8 of the present

t%Ethﬁaﬁenﬁbpf ﬂJ;epreat BYeBpeBt i ve view of a first
I di nt; 9 of
o esort IR Er BperaneER 50 B e L BRBPR e Rl afiing to
E%@ﬁﬁ@bﬁtﬁpf&é@nﬂﬁv@nﬁ%ﬁ according to Embodi ment
9 of the present 1nvention; FIG 17C is a perspective

vi ew dfiGa 190 nsja@eaﬂmdcmvefxmdwmflthb @ptieatelediarg droay according

Errbodgment 9 of, the_ present ention; FIG 18A is a
g% examplesip %mbpﬁanglafalle%ﬁed?reﬁ%nfcwpﬁam on of

LPet i i 64 £ TR0 ALLBYAFPEAL Dy hOian SBRRAE Welrding to
ﬁﬁftﬁ@?éﬁa{rﬁﬁlewneﬂhfbfodhﬁén@ﬂ bfe Ple88RNinveRtishned by

S e e 10 cutting according. to.an
enbodiFfeht200Y ist & pepspestine viaw efithe optical@led@Atiagray accordmg

tive v of the optical elenment array
' @%@BB‘&‘H@Q ]C#‘Eyn\él;’@d?rﬁﬁ‘?ﬁtlﬂ’e’é?@he present invention;

FIG  1ag 'Z%Baza@f é)%?&ﬁ)%%@V% r‘r% | 6Wr ¢, Bﬂ@c&lfuélfzﬁ]%h% Cdka n%lccording

el enent” "accor odi nmen rées

ot lhd 1% anh 16 in FMebbdinfe eI S HfiHe| pi@sé/ﬂteﬁ!v@ﬁmbﬂﬁ
optical elenment array accordin

FIG. 21A is a perspective view 0? the optical element array according
to Embodiment 13 of the present invention;

FIG. 21B is a perspective view of the optical element array according
to another example in Embodiment 13 of the present invention;

FIG. 22A 1is a perspective view of the optical element array according
to Embodiment 14 of the present invention;

FIG. 22B is a perspective view of the cut Voptical element according to
Embodiment 14 of the present invention;

FIG. 22C is a perspective view of how the optical element according to

"Embodiment 14 of the present invention is combined with another optical

element;
FIG. 22D is a perspective view of the completed state of the positional

adjustments of the optical elements according to Embodiment 14 of the

present invention;

FIG. 23A is a perspective view of how the optical element according to
Embodiment 15 of the present invention is combined with another optical

element;
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to anot her exanple in Enbodi nent 11 of the present
invention; FIG 19D is a perspective view of the cut

optical elenment according to ﬁnot her exanple in

Enbodi nent 11 of the present } vention; 10 FIG 20A is

a perspective view of the optical elenent array

according to Enbodi nent 12 of the present invention;

FIG 20B is a perspective view of the optical el enment

array 39600881 a pspaGiNeYie b &oldblEHRIOL L EEHE thbdositional
of the present invention; Fl 21A i s a perspective
\ddgwstoferith eofothid opltical el@nénar negrdngotdi Bghbolldmenst 15 of the
Enbodi ment 13 of the present invention; FIG 21Bis a
pEesgdanyeIgibew of the optical el ement array

accor di t.Q .anot her exanpl e in.Enbaodi t 13 of the .
prese n;ﬂ%ﬁ %‘%HF ShPerEpest n&eiwsogﬂ}?e?@f@gﬁq%e } afFagr according
th BB difRint A6UTRRE pREdaX iRGRIA;Ng  to Enbodiment 14

of the present 1 nvention; 20 FIG 22B is a perspective

vi ew oFIGh24But sopdrispaedtivl elansf thecartdiptiral element according to

mbodj . ment 14 of the present invention; FIG 22Cis a
kodimeny d6\af dhe preseal RNttt cal el ement accor di ng

o, ERA: BBl 1t b, PEER b INE T 00 LR oSOl 5hine to
RAHEHRS CkhMH1Y e EndodiRRnt ABRIFEHhE Srédedl SnPéntidle :

positional adjustnents of the optical elenents :

accor dFHg. 28A Esrhqutirapedtivbdview dfttke quticatelerhewieatragniccording
FIE 23A is a pgrspective_vi ew, of how the optical

54 erbldohthe BreserbiMiemtIo: 15 of the present

o e 453 3§ DS RARIER EFM B geoning o

| Beifdshest 373f thoprdbat Rawrticanal adj ustnents of the

optical elenents according to Enbodi nent 15 of the
FIG. 25C is a perspective view of the state before a plate has been

bonded to the optical element according to another example in Embodiment
17 of the present invention;

FIG. 25D is a perspective view of the state after a plate has been
bonded to the optical element according to Embodiment 17 of the present
invention;

- FIG. 26A is a perspective view of the state in which the optical
element according to Embodiment 17 of the present invention has been
combined with another optical element;

FIG. 26B is a perspective view of the state in which the optical
element according to another example in Embodiment 17 of the present
Invention has been combined with another optical element;

FIG. 27A is a perspective view of the optical element according to
Embodiment 18 of the present invention;

FIG. 27B is a perspective view of the optical element according to
another example in Embodiment 18 of the present invention; and

FIG. 27C is a perspective view of the state in which the optical



present invention;, FIG 24A is a perspective view of
the optical elenent array according 5 to Enbodi nent
16 of the present invention; FIG 24B is a perspective
view of the cut optical elenment according to

Enbodi nent 16 of the present invention; FIG 24Cis a
perspective view of the cut optical elenent according
to another exanple in Enbodi ment 16 of the present
invention; 10 FIG 25A is alperspective view of the
opti cal elenent array according to Enbodi nent 17 of
the present invention; FIG 25B is a perspective view
elomenttascerdingap thngdaidinedne 18 tf' the presalit igretidon Estiadi rBmbinkd with
ax?ofthe'ilggtgéﬁi sent, invention; FIG 25C is a perspective

W

&Pt e before a pl ate has been 15 bonded

to the optical elenent according to another exanple in
DErrbo | I17 of the present invention; FIG 25D is a
i Bof the state after a plate has been

bo n d@ﬁb éiﬁbddhﬁerﬁ of b aadth@l REFBNRhuROGARENEtcel demadbfRtpresent
resent i nventjo

20 FI G iIs a
ink @RS Foeoling HEORICE] e RT i deosihebigen a par of
prédsefenbldacanthdi BY opGeaERathntRith stabl®buridhe sﬁﬁ}fesﬁﬂé&lsion can be

i nve tlon has been conbined wth another optical
obtgiBsts Rrodugtivaty ivlgigh,jagd ghis sradpaniageges itawsof cosias welkt e

in Wik, rbnE REbEBiABE anSd @Elrbtlerﬁ'&ff oF dieNFedet BRQLAE r13 produced
exanpl € in Enbodi nent 1 the present 25 inventlon

byri%rgsm@ﬁms@wwck elgpment @ﬁf@rlwéiﬂsn@md etitvean) acpaimef, pres@g molds,
soQtKé\sﬁrﬁlc@ sl?a%re%? bV 8 bRV, Eﬂidu% Ig‘l:ia.landei;h?sni@ %H}ranta#eous in

according to odi nent Sent I nven
teqmsf costps welig perspectlve V|em10f the optical el ement

accqyp diofler eshboansén*a St %%@tﬁp& Porl RaraPRAMTEA loptiSal Uentdd€ of the

present I nvent i
present invention, portlons that are concave in the depth direction of the groove-like

component are formed in the mold at locations flanking the region where the groove-like
component is formed, so these concave portions serve to slow or restrict the flow of ends
of the optical element material, and prevent eccentricity of the mold during pressing.

In another embodiment of an optical element of the present invention, the
problem of stray light is handled by preventing unnecessary light from being incident on
the optical element.

In one embodiment of an optical element array of the present invention, a
positioning component is formed integrally, so when the optical element array is cut into
a plurality of optical elements, the positioning component can be used for positioning.

In another embodiment of an optical element array of the present invention, an
optical element in which a groove is formed is obtained by cutting an optical clement

array, so this groove can be utilized as a reservoir for an adhesive material.



30 FIG 27Cis a perspective view of the state in
which the optical 12 elenment according to Enbodi nent
18 of the present invention has been conbined with
anot her optical elenment. Description of the Invention
One enbodi nent of a nethod for manufacturing an
optical elenent of the present invention involves
press nol ding an optical elenment nmaterial disposed
between a pair of pressinglfolds, so that an optica
el ement with stable surface shape precision can be
obt ai ned, productivity is high, and this is
advaint agelnrsembodimetts obfanc opticah lamednt . of All8Opressi® invention, a
enbodi ment of an.optjcal el enment of the present
POSTHPAEE GHPeRen: foagbed niagyplly; Bxde petitioHeE SmeRenan be used to
adphs® E}ﬁ%siﬁaﬁiﬁ%kﬁh otie? PORBIHe PSS ERduRedt@l T Of pressing
nol ds, so the surface shape precision is stable,
pr odocanothier ymbadiniegh of am@pti¢al sléngens ol 4t arpeseniginvamtion, a heat

. ! . In,anaother .enmhodi nent of a
AR BhpbRat (SR gt DL AT PR B s of hea
rafiingeent i nvention, portions that are concave in the

depth direction _of the groove-like conponent are
~ f or tBdPHeR AEDeimantqt aroerticabrlsmentidha greserd ipegiig, a rough
VB FSnled DnIROON B biber th&%@p%}ﬁaﬂy Effedi®l E&gpor%gt, H;‘ @R%roblem

concave portions serve to slow or restrict t
ofestidy lighf it handbysk by prevehtergeminenmseyilaght fend bpingiacitent on the
ol %p%giﬁity of the nold during pressing. |In another
PERDOA et of an optical elenent of the present

i NVanbhOembddigentRF @ bhafdbPfor Stahafchuliff hn b§tidAPSGhES aB¥y of the
preventing unnecessary |ight from being incident on
preswRt pention) thel euiisak clement iy dpiserldedeby Potssiag apptieal| element
I t Nt | [ Qs ti.oni
R e RUNE B g, SR EFEh b E R fce SRRl ot
preduetieint is dighaynd wamufdctirn isdessdngdpuisite, t y of opti cal

el egents, th psitigQning.c onent, can be used for
pos?‘?f”bﬁp‘?{ge.metloﬁ“%%f’gérmg%g AR Wyentica) element array

of ThePRNnt Ao fthd Betidal 8RERE: sMMSIBLd BY pr&fing ARdpFid] element
el enment in which a groove is forned is obtalned by

magqrial idisgosed bowtaen alpaw| of peessing araldsy so swiachiskapg moevsorc mrstable,
pr&ﬁct%iw iis ﬁegg, AR fadufR rrg?si 1cressfit(l)crxpgr?sivae(.jheSi ve material.

In another embodiment of a method for manufacturing an optical element of the
pi'esent invention, a positioning component that is integrated with the optical element
array is used for positioning in the cutting of the optical element array, so positioning is
easier.

In one embodiment of a method for manufacturing a light source unit of the
present invention, a positioning component that is integrated with the optical element
array is used for positioning in the cutting of the optical element array, so positioning is
casier.

In another embodiment of a method for manufacturing a light source unit of the
present invention, a groove can be utilized as a reservoir for an adhesive material, which

facilitates the bonding of a plate member.



13 In another enbodi nent of an optical elenment of the
present invention, a positioning conponent is forned
integrally, so the positioning conponent can be used
to adjust the positioning with other conbined optica
el enments. In another enbodi nent of an optical elenent
of the present invention, a heat radiating conponent
is formed integrally, which is advantageous in termns
of heat radiation. In anotRhgr enbodi nent of an
optical el ement of the present invention, a rough

face is forne heggq&ﬂi n ot her than an o i aII{
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incident on the optical elenment. I one enbo nen? of
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o3 e tlc nt.array i.s :
eGSO 0B BB s FATE DR ot
sochinsypaisa ¢ldneinnaresy can ba bbtaﬁlfed fioRSHiifkEle ﬂpdldiSeleﬁlent&Mt&M.e

sha e, reC|S|or]1 table productivity is hhg and
15 refeganle dh F BESONE P GEMDRTEnE HITHISES @ b BrErows,

rlthide R0l bscaBAMAidGRUS.I N an optical el ement array
of the Byesen i nvention,” the optical elenent is

mol deig a ppfrfe@bﬁen@erabpdupents:@ﬂ thehaneﬁacumn@meﬂmdlﬁmher comprise
d .bet nol
YT

optiaal Ufl@aénis aftbrSthk aﬁadem epRANSievfent hateADhRAEbe@NMPYRL MBFYsited.
a met hod_ for manufacturing an optical elenent of

thﬁ s pensiuetion, fgeisingrieed [go@per darpsition @%dﬁ@mg, schtdere is no
neb@ to' prb&aE L& ; e?xfr;'fol' Eﬁmg Rid Gdlcar® e%q%;? For v ﬁ)épé) $ased

p03|t|on| utting o e op Y enent
ar r dyis do pe&irdblon thg vapor dapssition ektendsnie € phxdidh etk thdn the

t for manufacturing a light source unit of the
0P§F@§§%§“PﬁV@H{,8ﬂl a positioning conponent that is

I Nt @Ok als6 Preférhble iMentRRinad of&h@ﬁﬁﬁﬁfact@ﬁﬂ@ieﬂh& H3@dr Eiprise

positioning in the cutting of the optical elenent
a c&qttpr@ste]g(y} g@gqht therihelded gpticahslegrent material is cut into a plurality of

optical elements, the pressing mold in which the groove-like component is formed has a
flat component formed adjacent to the groove-like component, and in the cutting step, the
molded optical element material is cut so as to leave behind the portion corresponding to
the flat component. With this construction, even if chipping should occur during cutting,
it can be prevented from spreading to the optically effective component. Also, since
there is an extra portion in addition to the optically effective component after cutting, this
“extra portion can be utilized for fixing to a semiconductor laser device. Accordingly,
there is no need to bond a new member for holding the optical element to the device, or
to use a jig for positioning, so adjustment is easier in holding the optical element to the
device,

It 1s also preferable if the pressing mold in which the groove-like



In anot her enbodi nent of a nmethod for manufacturing a
light source unit of the present invention, a groove
can be utilized as a reservoir for an adhesive
material, which facilitates the bonding of a plate
menber. 14 1n one enbodi nent of a nethod for

manuf acturing an optical elenent of the present

i nvention, the groove-like conponent preferably
conprises a plurality of rod. Wth this
construction, there are a plurality of rows of
non-cylindrical face or cylindrical face
cwquestpdmdbmg:dt hat ke figt cowpohert efoa:mnd)oermbnti m tthe groove-like
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1RF FUPHEY been vapor deposited. Wth this
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after cutting, so there is no need to provide a
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dep t refer le . .
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foﬂmd hal 4 Ylaetbapbieve faoRP AdRBEN tbtthb Sg,rcﬂJVSQlkB rehoadtteand the
i enbodlnenés of the nanufacturlng met hod further
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the flat conponent. th this construction, even i
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Cgitin , tgpél extra partion can be utiljzed for

oy 1°ﬁ‘gg‘?‘“o dhiscopditictien: ek chippnecshould qcepraiusige putting, it
can be prevented from spreading to the optically effective component. Also, because
there is an extra portion in addition to the optically effective component, this extra
portion can be utilized for fixing to a semiconductor laser device. Accordingly, there is
no need to bond a new member for holding the optical element to the device, or to use a
jig for positioning, so adjustment is easier in holding the optical element to the device.

It is also preferable if a material having a light-blocking effect and/or a heat-

radiating effect is added to the flat component. With this



there is no need to bond a new nenber for holding the
optical elenent to the device, or to use a jig for
positioning, so adjustnent is easier in holding the
optical elenent to the device. It is also preferable
if the pressing nold in which the groove-like 15
conponent is forned has a flat conponent forned
adj acent to the groove-li ke conmponent, a nateri al
having a |ight-blocking efféet and/ or a heat-radiating
effect is added to the flat conponent before the
optical elenent material is pressed, and the added
comatrention] the extra ansioarfomakd i dddaioapbitbabpidaligedfifective component

dur t he pressing of .the tlcal el enent
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the flat conponerit is 1 ncreased over the sur
(mﬁmgghmess of the groove i ke conponent so that, of
t he d opti.cal t.he
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It is also preferable if the concave portions are deeper than the groove-like
component. With this construction, a gap can be provided between the optical element
material mounting face and a convex component formed corresponding to the groove-like
component, without the use of any special jig or the like, so setting is easier during

- cutting.

It is also preferable if embodiments of this method further comprise a cutting step

in which the molded optical element material is cut into a plurality of optical elements,

wherein the cutting step is performed with the molded optical
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portion can be utilized for fixing to a sem conduct or

| aser device. Accordingly, there is no need to bond a

new nenber for hol ding the opjjcal element to the

device, or to use a jig for positioning, so

adjustnment is easier in holding the optical elenent to

the device. It is also preferable if a material having

a light-blocking effect and/or a heat- radiating

elément nmtardbdigpostdenf 4 daseothpo veave Wdrbiohbiare Ideeper than

constructjon, the extra portion_forned jn addition to
the expeveclike pomppaeat, vé the meREdoPtEahelsment Maseal g convex
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torghonéiiobirined caroerponding to thergyodwer likerisovipoaant, ofithout the

nmet hod for nuf acturjing an optical element of the
B‘ﬁ"eggﬁ‘ﬁﬁyﬁl’ﬁ@tﬂ%ﬁ’rthﬁf‘ﬁ% also preferable if a
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cutting the nol ded optical elenent material.

elements,evberebn ghe ﬁommeqmw@ne ape fernaed Waﬂ:endgehng@ﬁ)rmed by
ei t her r to

as to b ar al | ndi cul
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concave portions are formed with ridgelines fornmed by
teferense positigng, seride. precision of Eosmmlrashusstmﬁnttm diigher.

ri dgelj nes, can eference for osi tional
ad Dotlid %@SOunrefegaﬁfslgtﬁééPeM farther qqmnrifes 2 gatbing step for
&Rﬁh%oaﬁf‘ a%e?nlﬁ?%?ee{ ﬁ_{‘&aﬁbﬁ&q e@élﬁgﬂl,enia!tgﬁal as the molded optical

element material, and a second optical element material, wherein the concave

portion is deeper than the groove-like component, of the molded optical
element material, a convex component formed corresponding to the concave
portion is joined to the second optical element material, a space is provided
between the second optical element material and the non-cylindrical face or
cylindrical face formed as the optically effective component corresponding to
the groove-like component, and the cutting is performed in this state. With
this construction, good precision can be ensured easily in the space Iength in
the assembly merely by joining the first optical element material and the
second optical element material. Also, since good precision in the space

length is ensured both before and after cutting, there is no need to adjust the



conponent. Wth this construction, a gap can be

provi ded between the optical elenment materi al
nounting face and a convex conponent forned
corresponding to the groove-like conponent, w thout
the use of any special jig or the Iike, so setting is
easier during cutting. It is also preferable if
enbodi ments of this nmethod further conprise a cutting
step in which the nol ded op8ical elenent material is
cut into a plurality of optical elenents, wherein the
cutting step is perforned with the nDIded optical 17
el enent material disposed on a base, the concave
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It is also preferable if a heat radiating component extending so as to increase the
width of the optical element array is further formed adjacent to the extension component.

It is also preferable if the positioning component is formed on a face on the
opposite side from the face where the non-cylindrical face or cylindrical face is formed,
and the inner face is a plurality of concave components corresponding to a non-
cylindrical face or a cylindrical face. With this construction, concave components can be
left on the plurality of optical elements obtained by cutting, and these concave
components can be used for positional adjustment during combination with other optical
elements.

In another embodiment of an optical element of the present invention, it is

preferable if



20 elenment material, and a second optical el enent
material, wherein the concave portion is deeper than .
the groove-like conmponent, of the nol ded optica

el enent material, a convex conponent forned
corresponding to the concave portion is joined to the
second optical elenent nmaterial, a space is provided
bet ween the second optical elenment naterial and the
non-cylindrical face or 25 cylindrical face fornmed as
the optically effective conggnent corresponding to

the groove-li ke conponent, and the cutting is
performed in this state. Wth this construction, good
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Embodiment 1

The drawings in FIG. 1 are cross-sectional views illustrating steps in the method
for manufacturing the optical element for a semiconductor laser device according to‘
Embodiment 1. A molding-use mold block 4 according to this embodiment comprises a
collar mold 3 and pressing molds including of a lower mold 1 and an upper mold 2. A
preheating stage, pressing stage, and cooling stage are disposed in the molding apparatus,
and a mechanism (not shown) is provided for successively transporting this three-piece

mold block 4
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posi tional adjustnment during conbination with other
optical elenments. It is also preferable if a heat

radi ati ng conmponent extending so as to increase the

wi dth of the optical elenent array is further forned
adj acent to the extension conponent. It is also
preferable if the positioningﬁkonponent is fornmed on a
face on the opposite side fromthe face where the
non-cylindrical face or cylindrical face is forned,
and the inner face is a plurality of concave
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f.08 B Eer ﬁ%qggasygnége ext ensi on conponent. In

anot her ‘e an optical elenent of the

presenty divpdadeintont densbs SpiLitad® onf thdprdreni % stage, and a
radi ati ng conponent is thinner than the optica

EpppRter-gauip awaeer 10nisipsovadassasraronirohdgvice.

of o mitiod FortniiPagt dFRCHY et ebdRe GVORE PIGR 4 Ao

topecaPélemRit mabteNtd Rispdsel el SLARNLS ek fmcnhq and the
p03|t|on|n% conponent is fornmed on a face on
d

opml weld 2deif ropeninge34 ds dfonhed ant the mil&rcmblmdg iapdl during
n\(g),rS agysb%)ﬁ/g;]:nf:?kp g? N 3#\8 y gr ge %&qgﬂ%ttg?all qg rsanclwu:hed
EQMe%ﬁ Qﬁ’é‘@isw ¢h@ of tﬁl@!&we‘?%élﬂqr difPihe [ RGE Qfd ¥ the c upper dmold 2
cylindrical face, and positioning wth ot er conb
opidedhe colddreneldtis Ondy freer distahedls oy tioolwieninrodd 1 ed upper mold 2
con%ave_cgﬂgqfents on a non-cylindrical face
own in FIG. 2.

A groove-like component la is formed in the lower mold 1, and the
shape of the groove-like component la is such that the inner face shape
corresponds to non-cylindrical face or cylindrical face. Accordingly, the non-
cylindrical face or cylindrical face is transferred to the optical element material 6.

As shown in FIG. 1A, the mold block 4 is sandwiched between the
upper press head 7 and the lower press head 8. With the lower press head 8 resting
on each stage, pressure is applied to the mold block 4 by the upper press head 7,
thereby pressing on the optical element material 6. More specifically, pressure is

applied to the optical element material 6 by squeezing the upper mold 2 and the

lower mold 1 closer together while sliding the outer



or a cylindrical face of the other optical elenents.

Wth this construction, positioning wll be easier if

the shape of the concave conpgpnents is nade to

correspond to the shape of the convex conponents of

the other optical elenments being conbi ned. Enbodi nent

1 The drawings in FIG 1 are cross-sectional views

illustrating steps in the nmethod for manufacturing

peeipbpralctace elfathentppar nwld ehinborgdtind aendraperiphesdl dace of the

accordi to Enbodinent 1. A nol ding-use nold bl ock 4

sekar mokh3t o this errbodi ment conprises a collar nold

3 and

an” uppoEapl oty AR 3 gBaeP BouER el o FiGS.

andt aQl. i Mrstt %es]%v@n %SFIGEQA rthbh@pt&@f&ldé18ﬂ1ent material 6 is

apparatus, and a nechani sm (not shown) is provided

placed um:ﬁmsllomtrynmlldah spdhat tige vpiisaltdlemenp neateriaingl id disposed

bl ock 4 20 to each, of these st s The Sﬁttl ngs. of

i Favay beundesh by the awipgy & %‘r‘ee theolowegi molh 1, the lower face of
t I

PAEUGRH B 2 B3 TRETARLEAGSHRORI AR LEAR (IR MAES, n this

dlata ke Bold PIRES Roprehestd £ ﬂ?ie)preh@aﬁmg Stalged
(pressing tenperature T2 and pressing pressure P2),

and selt ithip 8n(todunenty. thempptisalielerient amteciad| 6 ng a sheet of

TR TN AR Y —

15
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.

M8 10 2125 2 R %?&eigénweaﬂd&% (i BRopRfily 1 BhF3Roure T1 is

- $@RaABDt leastd5EPC (B SH 6WD°0) desalie ThatSsate lg@é l@w point At,
adéustl ng the pressure applied by the upper | ower
stbehpmesz‘alamplasswed épisae@’mrémt!? 8en IST/m% Under these

o %%L?h%%%@%& "echanoied Gota Teobessipe.gtage at a specific
BRERESS o) Efoaiofont 1 BlhcBAPROVES (FTRERFECHE sl FIG.

1B tpeseskthesp)een the lower nold 1 and the upper nol d

2. An opening 3a is forned in the collar nold 3, and
duri ndn the pressing step in FIG. 1B, the mold block 4 is heated while

pressure is applied to the upper mold 2 by the upper press head 7, causing
the optical element material 6 to deform and molding an opﬁcal element
array 6a. The pressing temperature T2 1s set to 580°C, for example, and the
pressing pressure P2 is set to 9.8 x 109 N/m?, for example. After the molding
of the optical element array 6a, it is transported onto the cooling stage, and
the process moves to the cooling step in FIG. 1C (the next step).

in the cooling step in FIG. 1C, the mold block 4 is cooled, so that the
molded optical element array 6a also is cooled. In this cooling step, the
material solidifies while the shape of the optical element effective transfer
faces worked at the upper mold 2 and the lower mold 1 is transferred to the
optical element material. Accordingly, the material is cooled to the cooling
temperature T3 while being pressed at a specific cooling pressure P3. The

cooling pressure P3 is set to 4.9 x 10° N/m2, for example, and the cooling
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mol ding, as shown in FIG 1A the optical elenent

material 6 is sandwi ched between the distal end of

the lower nmold 1 and the distg end of the upper nold

2 inside the collar nold 3. Only the distal ends of

the lower nold 1 and upper nold 2 are shown in FIG

2. 20 A groove-like conponent lais fornmed in the

| oner nold 1, and the shape of the groove-like

tamperwnte |'ES iis sticto tHafCy Her iexamplé,aehidhapgeunder the glass
corresponds to non-cylindrical face or cylindrical
fraas10n Y ngly, the non- cylindrical face or

mat er i 210 s SRk el AR Sl b, fodois W lriBigeffd tor the
ks aRaiMiGoACh AL WERNpFR isURRSHedP(RE Sprasathe’ rélBSsddeind the
ower press head 8. V\?th the 1 ower press head 8

optitdlngement eacdy $hagetakenesstuothes cappy.i (.03 tihen enlarged

| d bl ock 4 by the upper press head 7 t her eb :
%? arsPestiverdewpliusaatingaatnte invevichthe opkasabelement array
i.fical ' jad,t tical,.
57 3 1AL oo 1 ) S0l TonBP AL ST B eloment

ifay 60WaE Hﬂéhd%ig.reﬁ' theeshd o6t BRE ghbdvesliRd icBhi}dnehe 1a of the

outer 21 peripheral face of the upper nold 2 al ong
lower inmoldrl, fermiipigdhate haswybindticel faced 6lar nol d 3. The

P b o BEMRY hehb kEe 88 n
AL ARG S xR 0 0| L et

dtilfpieHetwoed flRVopticdloilBaiedt yatchil Widethd afodd Qbahdter faces,
| ower nold 1, the |l ower face of the upper nold 2, and

makingitersieeito piley the optical element ahy Ha ovdlof the camity.
ck 4 i.s preheated at the

ItOFI@EG?I?llt %5%@%%’? w‘f‘s(’%%o‘?l v ARy is.a substantially
r%%r oS ?ﬂggiogklg@gs)g ]'(%Fg%‘z Q‘ﬁ?téﬁg?%c%ﬁe%gwn?!@gm% 538 desired

opeRalielehterls $seenFIGV 61B) card bb obbained by @itting the dgticek element
The preheating tenperature Tl is set to at |east 560C

agease ha s BO@ONchuleatheevatious ngntaylindriaskfages| shqhoanalong the

LA . .
brtt)]ken lines 6c. The performance of these optical elements was checked,

which revealed good optical performance (convergence).

FIGS. 4A and 4B are perspective views illustrating other examples of
the cutting of the optical elements. FIG. 4A is a perspective view of an
optical element array 11 that has been molded using a different pressing
mold. The optical element array 11 shown in this drawing comprises a
plurality of semi-cylindrical convex components 11a arranged in the direction
of arrow a (perpendicular to the lengthwise direction of the convex
components 11a). An optical element 12 shown in FIG. 4B is produced by
cutting the optical element array 11 in FIG. 4A at a specific width in the
direction of arrow a.

An example of molding by using three stages was described in this

embodiment, but a single stage may be used instead.
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"~ cool 1 ng stage,

and the prepressing pressure P1 is set to 9.8 x 107

N n2. Under these settings, the material is

transported onto the pressi ngagst age at a specific 15

timng (t = 100 seconds), the process noves to the

pressing step in FIG 1B (the next step). In the

pressing step in FIG 1B, the nold block 4 is heated

while pressure is applied to the upper nold 2 by the

upper Ppl@s$HAdada 7percpodiveg viéweilbpitraiahg eighite Rimitted from a

material 6 to deformand nol ding an optical elenment 20

afemyg@ndactorhkaspr esa‘hﬁgspmﬁqdem&tfm@e the slight: engsed, from a

n Sur 2 1S S

S el lﬂ?\fﬁﬁﬁ%ﬁn@ra%n Ut fgpotion)

£iRdn FRthERSPRAT dﬁéc!tﬁ%h@%w dirdeBioh) BOFR &ﬁapﬁﬁé}ewe FIG. 5B
€ process rm e to the cool

Bt appérmspédtive How( of\ehe edsitidregl) reldtionditp dativiess @Inﬂl@onductor

in FIG 1C, the nold block 4 is cooled, so that the
memlleeoﬂ%top@&al 8leanents é@l @}1%&084 sAsishoggpiiedhel drawing,

[.i h lidif whi |
HeB T sk b & IR 0oL el e R R s Tl B the ¥
13 e opt%@?ﬂ“ﬁz%}ﬁﬁé@;ﬁﬁé pPaprlr Gaverged by

thecaopticad gllymenth dOdrdisningla clindridddate thetloo® x@l direction,

terrperature T3 whil e bein ressed_at a specific
theosnnegd piclighiy earphe cpﬁéecgeﬁ? é@d?&l‘ﬁb‘eb pesenyerepd by theoptical

t 2
Pmbo? 107 o' Foeqlifbod B S pRRAUT Bhidied]*aces 1022
doRERpohBgUtRShe vk ARSI ddiitoR@hor 16858 161 qﬁat t’id! case, it is
el enent array 6a reaches a tenperature under the
kpoves thatinsis goml poutilizet o exomr @dimdricad faceeih order to eliminate
pressure rel eased) and the 63 optical el enent_ array 6a
4%1%111&&%3%10@ He CeBYATEpNC @t@ varieys eviingduiend faces of the
cﬁﬁfcﬁll eﬁﬁers‘;pectlve view illustrating a state in which

g optical elenment array 6a has been renoved from

the | qmRE sKRpE piem&lﬂﬁ ifetitiedl RRIHER |cyﬁﬁ&ﬂ€z§]tancﬁh6ﬁ‘36yﬁﬁdncal
has been given the shape of the groove-Ii ke conponeht

~ fheespfntlhin the production of non-cylindrical faces, it was extremely difficult

to minimize the variance in working precision by mechanical working,

‘adhesive application, or another such method. In contrast, with a

manufacturing method in which non-cylindrical faces are transferred to a
glass face using a mold that first has been worked to a specific shape, as in

this embodiment, there is less variance in working precision and the face

shape precision can be better stabilized than with mechanical working,

adhesive application, or another such method. Furthermore, the
productivity is excellent, so this is advantageous in terms of manufacturing
cost as well. Accordingly, this embodiment is particularly useful in the
manufacture of an optical element having a non-cylindrical face.

The optical element 101 shown in FIG. 5B can be obtained by the
cutting shown in FIG. 3, and the optical element 102 can be obtained by the
cutting shown in FIG. 4.
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lower nmold 1, formng three non-cylindrical faces 6b.
10 The interior of the nolding nmachi ne chanber is
replaced with an N2 reductiv®dat nosphere to prevent
the oxidation of the nold. This reduces adhesion

bet ween the optical elenent material and the nold
transfer faces, nmking it easier to take the optica
el enent array 6a out of the cavity. In this

enbodi nent, the optical elenent array 6a is a

bstantially 15 rectangular block (10 x 15 mm) wth
?"Pﬁ?%ﬁ%&é of 0.8 mm The desired optical elenments
(see Flggh&Bnend™® R&iRkl:21t88 e k@ﬁaﬁiﬁ({é 88kt daR EEBbdiment 1
el enment array 6a so as to include the various
above Witnelatealin fpacticulas wo thasnadesisd dddewotiaaked the Resld. In

6¢c. The performance of these I(igti cal el enments was
shiscradodiments popueuganedl Wasoanbpncesh bypasingr Keitén3 (made by

R

onvergence), 20 El GS. and 4 L&\ perspectivye .
S i‘?ﬁ"iﬁ%ﬁﬁr%{ﬁﬁsﬁ’g%&"h & ﬁ%ﬁgl £5150), BERRBCR 2 iielyefraction
WResat | eg SN LS; thel Bt ' tive view of
an eopt Flggjlz 12%; enen’tésatrh'réa??hf%ﬁ%ez%&htggé egaﬁ nol ded
usi ng Thdivwdrkirendf theeawld for moldingThe mapi-éyxladdréda@ TReds can be
array 11 shown in this drawi ng conprises a_ plurality i
ascogphished) by grinaing @ gotatmg phnatetane m @ dineanghiedtion with

' L Q of arr.ow rpendi cul ar, to t .
{<bgth i Ehe oL bRts, BAHE B BRRchingd s Bebrdngtos in the
BHickA4r €RE&IYN 1% SROMcdtréll G HB #hs PLRSHC€He P¥vorking
cutting the optical element array 11 in FIG 4A at a
apardrimentyi thteh matetibk of diheewthietstoné, the ovorkinArconditions, and
ing three stages was descri bed

ST Rich Sond Bons s pdi AL LOTT Soethay@ ey csaneicts have
| E ' [ ' ..
Oy S o, ST BB e

 ebp6r 5P 0gAEin"Gr RAS eARD, After EhdBhafdhhk %eﬁrfﬁfﬁlﬁ.gld, a polishing

sem conductor |aser 100 is greater in the Y axi

taok matyi enuseldastingiroee thoarfacthroughmesth andl obtaial a mirror finish,

giBr eCt‘f‘l:?enm %(lar?ﬂ cgjtj tilg(iltni)lcc)lr})s prl)'g erx)'g ldyI \(7:\% c;rlt)ir&?as g:- g'cexi':alugic such
as SiC that will give a mirror finish after working and be able to withstand
the temperature during molding. SUS or the like also may be used as a less
expensive material. Also, glassy carbon or the like may be used to reduce, if
only slightly, the reaction with the glass during molding. The mold may also
be based on some kind of ceramic or metal, and have a thin film of a metal,
carbon, or the like formed on its surface. For instance, a film of carbon

(DLC) may be applied to a carbide material and used as the mold.

Embodiment 3
Embodiment 3 relates to the cutting of the molded optical element

material. FIG. 6A is a perspective view of an optical element array 20 prior
to cutting. FIG. 6B shows an optical element 21 that has been cut. The
optical element 21 is obtained by cutting the optical element array 20 in the
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5 is a perspective view of the positional relationship
bet ween sem conductor |asers 100 and optical elenents
101 and 102. As shown in the ZFawing, when light is
emtted froma plurality of sem conductor |asers 100,
inthe Y axial direction, the spread of |ight can be

corrected to parallel or converged by the optical

el enent 101 havi n? a cylindrical face. In the X axial
dengtbwigndirectiathe ﬂ}ﬁ exdindyical oy moncelinslricad facecitbel direction of
t he t hat

BRI P i SRS v ERapoRenaRaldr ta FRE fthingodivepatn (the
0
PReEfioR 0‘*32?3‘5“{ P, s B b “éaﬁ@‘ﬂe"%gﬂg‘ao% 82 2y Only the

apticallycyfféativel coatpdrene (ihe @lindeichboehbnicilihdrical face).
astignmati sm (variance in convergence) at the various
cyl i nakn ddiis feases ibfis tpreferablepif ithal procesermovemde the vapor

AORRTGH SfAr ko Phe Pubud Stalf showh iR I ok frd xager A0position is
BafpleYed nﬂr 562 it e Satht sCHd "HRELYe Girf %‘;}9&1 YepbQtion is

mnimze the variance I n wor I Ng precision

- pedtaned alftencoutting, thadbedhse cappbhent uead for fixngd ke optical

such thod. In contrast, with a 20 manufacturing

the amds in the lengthidsg duection of the @Pﬂcahsmﬁrtécﬁl) will
é% &1%% 25 facerqﬂ n%ﬁ nold that first has been
CH%B AEPET IR0 %\1} as in this enbodinent,
ther e Frg |6t & ¥ Pekdftetive Qlébebﬁ%p@fcﬁPéI%hﬁHht «f] fding to an
face shape preCision can be better stabilized t

examiplednhwhichain watta portiona22ie éiatecanpbhadtd iio deft @lﬁser cutting.

’fEOt her such nethaod.. Furthernore, the 25 productivity
e gRiting By, be awelh that, ngsaa%ﬁpag@éw effpetive pompenent is left as

| gIl%bom rr:elmd P@B’pgr Elegﬁf% UQ% dtﬁnq%id“hﬂhuﬂé%t?u?@ times

wﬁe@@hﬁﬁmg Qhaf'déﬂﬁnin RAY idpgicallp @Ife%iz‘.i'vb iy catw& s to deal

The optical elenent 101 shown in FIG 5B can

' w:ibhaﬂnsacarbyta peevenit ¢hippinghbywpiomidih. ass, a(ﬁmcémehbiyer, and to

mja Lqerren 102 can be obtained by the 30 cutting
nobsheifap) 0024

In the example in FIG. 6C, since the extra portion 22b is left behind
after cutting, even if chipping should occur, it will not spread to the optically
effective face 22a. Also, the extra portion 22b can be utilized as a fixing
portion when the optical element is used as a constituent part of a
semiconductor laser device. Accordingly, there is no need to bond a new
member for holding the optical element to the device, or to use a jig for
positioning, so adjustment is easier in holding the optical element to the
device.

FIG. 6D is a perspective view of an optical element 23 according to
another example in which the cutting leaves behind an extra portion. In the
example shown here, an extra portion 23b (flat component) is left on both
sides of the optically effective face. This cutting method effectively prevents
any chipping from spreading to the optically effective face 23a. The extra
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Enbodi ment 2 Enbodinent 2 is simlar to the situation
described in Enbodinment 1 above, but relates in

. particular to the material anggworking of the nold. In

5 this enbodi nent, convergence was enhanced by using
K- PSFn3 (made by Sumita Optical G ass, Tg = 477C, At =
515C), which is a high-refraction material (nd =
1.83917), as the optical elenment material. The working
gortibe 2%l alsé oan el wilizpd he arfing \ploirtidn] whicl Bcis: sane as the
be acconpli E d hy running a rotating whetstone in a
PPH@EF“HWFHE% nbWith 10 respect to the nol d base
mat eri al while subjecting the coordinates in the
per pendi cul ar direction to NC control. In this case,
Hhisbodikddd@ environment, the material of the
whet st one, the working conditions, and other such
condi t Esmeodiswenbd iadjimsiredoithe @imatiohoiestﬁbed)pmiEmhodiment 3,
Elenen to have he desired surf rou hness, and to

Vb pnyees BHlizing theraxdsa ppglden ap fsblefa qogppnengpr heat

ft has he nal. zed
AR et Fhe FeEHRRE AR P 3 o Ripfed with o

F]ﬂfesc@ﬁﬂoﬁéﬂtalmc& diflling it81thE optitARy r&teeﬁvélfa@g‘ and a
the nold is preferably (carbide) or a ceram c such

fist shxapphent Wb cortgispending vor the éxtma glertibter Invdhis empbodiment,
IRt RS BN e
ﬁﬁqg gﬁ)trﬂfgﬂe £ Witﬁsﬁﬁ%?l?étﬁggh gp%ﬂljté( Sowder

pbe U ore uce only sl

ﬁusbb tb [the Qlasssswifacan Qmﬂ‘@ltéhétﬁlslﬂ' bﬂt]ingﬂéhsnﬂﬁnéfeﬁ Oso H¥e molded
based on sone kind of ceramic or netal, and have a

antical eldmenf isobteinatl with ar fhainside thathdodsinas transtait light.

be” app1GaAd5 & REPBPALryiGF o4 AL spa CIREICHS ATy 24.
puPROE D, TRRGCAATMe S4Bl IR0 2
doRiisaRelti M sreddpehdany 69 the dlateogifotiendIhadf & W mold 1.
The optical element 25 shown in FIG. 7B is obtained by cutting the optical

element array 24 in FIG. 7A. The optical element 25 is provided with an

extra portion 25b (hatched area) where graphite powder is fused in addition

to the optically effective portion 25a.

FIG. 7C shows how light from the semiconductor lasers 100 is
converged by the optical element 25 shown in FIG. 7B. The emitted light
indicated by the arrows corresponds to light that has spread out in the Y
direction in FIG. 5A. Since the extra portion 25b is a flat surface that does
not transmit light, the transmission of light outside the optically effective
diameter can be prevented, as shown by the broken-line arrows. Accordingly,

any stray light or other unwanted light is absorbed, resulting in better

convergence. Also, graphite has better thermal conductivity than glass, so

any heat accumulated as a result of scattered light can be released in a

specific direction (the direction of arrow b in the example in FIG. 7C), which



20

to cutting. FIG 6B shows an optical elenent 21 that

has been cut. The 30 optical elenent 21 is obtai ned by
cutting the optical elenent array 20 in the 25

| engt hwi se direction of the cylindrical or

non-cylindrical face (the dlr%ption of arrow b), and

when vi ewed per pendi cul ar to 4’he cutting direction

(the direction of arrow a), this is an exanpl e of

cutting that |eaves only the optically effective
conmponent (the cylindrical or non cylindrical face). 5

| RehhY fhat #iLexttd pbRidy B{LhA0L ight-bid\&iRg @Ff%étsalﬁﬁﬁgﬁ th@iating
t he vapor dep03|t|on step 1n the uncut” state shown in
Feftict 624, thenshmapome.d€perstarepowlien thivrptiealedldnmenanis used in a
uncut s a% This i.s because if é@por deposition is

pEPHEIHREIOEF RS KRN JIaching Prepthich shcl JRpisRete audiy of that

f(gg‘,lgelvmlrpglﬁ.lpﬁwg@tl cal elenment (the ends in the
| engthw se direction of the optical elenment 21) wll

10 end T sodhcdrengighesapitthe depasnpaent Fi &3 théGws ndold 1 i 1n

glﬁr spgct ive VI ew of an optical el enent 22 according t
a3y e PE ninfFRased HveExthea spdres 6ﬁ“@@§3¥ fofatthe gl‘OOVG -like

Remt ia | hd @ik i?lt:{eggecf Q{ntfh(;l?g Higs L Wah%fgge?% *Ehe glass

SUC t hat jUSt t I Ca ve conponen

Ire;itErlﬂSso ashtowbtdim aHigﬁt bﬁﬁklnlglﬁffdie Wﬂﬂltﬂlg n@éth&ci]&here is no need
cutting nmethod, there are tines 15 when chi ppi ng may
decerati Withha BRWHen|ory apaly eat shest fhafere Tagh vaglling which is

%ﬁ@!m thmttlg ngrp%a n{:‘)’ revent chipping by providing

s ve polish (lap) the cut face.

| n t heAemmhﬂe ioff g?mmefi;sz;w@drm@s H&RriB¥d b RO ildt@h] 24Bed to
is left behind after cutting, even if chipping should

é*&:@?tra pertign| af the optiesl edemen, bweotbgt ingterials mag be used instead,

bt B et 3R a o e IR o T it Effay ve

|u§edJSEﬂﬂhoﬁ§h at COpRiéhbRYo BRI 4 Ritedal ﬁl‘ﬁﬂhﬁé"ﬁgﬂﬁﬁq{ght blockmg
| aser device. Accordingly, there is no need nd

ﬁﬁﬁﬁt &mﬂl‘@éﬁatﬂ@dlam}gchffegt thve capmipbala wivedee it dadmmmay be used
or t |gfo 05|t|on|
%@MOW‘%" slers G TdS B Hhied o befgin the form

Bhﬁ powder, and may be an 1sosterically sintered graphite sheet.

Embodiment 5

Embodiment 5 relates to the shape of the optical element material. FIG.
8A is a perspective view of an unmolded optical element material 30, a lower mold
31, and an upper mold 32. In Embodiment 1, the optical element material was a
sheet of glass, but the optical element material 30 in this drawing consists of
rods of glass. These optical clement materials 30 are disposed corresponding to a
groove-like component 31a in the lower mold 31 and molded, which gives optical
clements 33 as shown in FIG. 8B. With this embodiment, a single molding
operation produces a plurality of optical element materials 30 whose optically

effective components are separated, so there is no need for a cutting step.
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25 device. FIG 6D is a perspective view of an opti cal

el ement 23 according to another exanple in which the
cutting | eaves behind an extrgg portion. In the

exanpl e shown here, an extra portion 23b (fl at

conponent) is left on both sides of the optically
effective face. This cutting nethod effectively

prevents 30 any chi pping fromspreading to the

opt i caE“IIQrSeBﬂmd QB eimcacazl‘%ples Thevkichran apticgoeleinent material

éﬁés gllas arl‘l@ RESP %f rgﬁj.%%%slzﬂjl fiﬁfiga oAk ta't Egmg%%ﬁhmxv of an
II::IEH Hﬁé[‘:?fgleﬁnegllt rﬂlbnvo % hde oﬂetruﬁﬁ)i(f) | Sﬁ&rdnb ﬁﬂper mold

ves u iZing t é extr

ﬂQf t [foghedsalls bff @tical eRGKEMOMGERANEM brd didiRAEd to be hned up in
radi at i ngﬂ@ nponent. The lower nold 1 shown in FIG
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er

e graphite po fuses to the glass surface
SI mul t aneously with glass transfer, so the nol ded

ﬁﬁ{b ment is obtained with a flat side that does
Oﬁpgﬁ% Ilght FIG 7A is a perspective view of a

nol de t r p .
is fi gﬁe‘lgpt ggt e gl asg% %%r g%:ﬂelg onsﬁ ? gr Egi):tﬁg &\gﬁﬁflgt device
aeopdingnto Bdsbslirdeas p®ndThgsd Goﬂlbﬁnéﬂm%t tieaenehe dane as in
of the lower nold 1. The optical elenment 25 shown in

FIGS. 18 toslGmraimenbexedcthe sagetardd oyilli nell be dlesenibrd again in
F G . .7A . t 25

G50 o 2o pptaistionin Bt R ftess it The cogtritien pt the lower

HORL 26TPEP Wb CoRONHIEE oftile AR ACHILE 0 the Thll ob"Fith the

dohgtlﬁxcﬁbﬁri]nt FEGSemAcanddct Gpetifiegll, M0 application of a pressing

force F squeezes the upper mold 2 and the lower mold 26 closer together

~while sliding the outer peripheral face of the upper mold 2 along the inner

peripheral face of the collar mold 3, and this pressure deforms the optical
element material 27.

FIG. 11 is an exploded perspective view of a mold block 28. Again in
the construction in this drawing, other than the construction of the lower
mold 26 being different, everything is the same as in the construction of the
mold block 4 in FIG. 2. Specifically, during molding, the optical element
material 27 is sandwiched in between the distal end of the lower mold 26 and
the distal end of the upper mold 2 inside the collar mold 3.

In the lower mold 26 are formed a groove-like component 26a and
second groove-like component 26b that flanks the groove-like component 26a
on both sides and is a portion recessed in the depth direction of the

groove-like component 26a. The second groove-like component 26b is formed
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converged by the optical elenment 25 shown in FIG 7B
The emtted |ight indicated by the arrows corresponds
to light that has spread out in the Y direction in
FIG 5A. Since the extra portion 25b is a flat surface
that does 25 not transmt Iig&%, the transm ssion of
light outside the optically ective dianeter can be
prevented, as shown by the broken-1line arrows.
Accordingly, any stray light or other unwanted |ight
IS absorbed, resulting in better convergence. Al so,
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i ncreas surface r ness of the

gr oove-Thikewilic hﬁpdm;efibed dn aemhltlimlsW; et ehs eskcshd f @66ve-like
roughness transferred to the % ass material so as to
drEoReat Ftysibepergien igtosthish dlowathp optied elgseerdapaterial 27

ﬂl 1% i@ 198 erﬁ}egaq%cémsv\htngccﬁ R \Qgﬁérv (?epasy %sult of the

efore ageous

tpeesmr@fmpmm&npaetm thAndQMH@J £ cohven @ﬂ&pet Ba\ﬂﬁg\dﬁf inclined
was described as the material added to the extra
fgaee ivoith of subdartialix Y -sbaradesrossbeactionhisr formasy im|the optical

d t hat
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that has both a |ight-blocking effect and

¢rsrponenldi ati ng ef fect. For exanple, a povvder of carbon

ot e+ 3PE pLoeghirs Vi ndy R FERRG frothieieteihve BrI0S 124 o
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sheet
on the lower mold 26, so that, as shown in FIG. 12B, the optical element

material 27 is disposed in a cavity bounded by the upper face of the
lower mold 26, the lower face of the upper mold 2, and the inner peripheral
face of the collar mold 3. The optical element material 27 is, for example, a
sheet of polished borosilicate glass (glass transition point Tg = 520°C).

FIG. 12C shows the preheating step, in which the mold block 28 is
heated by the heater 9 (FIG. 10). The preheating temperature is set to at
least the glass yield point, and a specific prepressing pressure is applied.

FIG. 12D shows the pressing step, in which the mold block 28 is
heated while a pressing force F is applied to the upper mold 2, causing the
optical element material 27 to deform. This pressure forces the optical
clement material 27 into the groove-like component 26a and molds the optical

element material 27 into a shape corresponding to the groove-like component
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d will
- dnsttion dTednt TR

20 Enbodi ment 5 Enbodinent 5 relates to the shape of
the optical elenent nmaterial. FIG 8Ais a
per spective view of an unnol ded optical el enment
material 30, a lower nold 31, and an upper nold 32.
In Enbodi nent 1, the optical glenment nmaterial was a
sheet of glass, but the optidg} el ement material 30 in
this drawi ng consists of rods of glass. These optica
el ement materials 30 are di sposed corresponding to a
groove-|li ke component 31a in the |l ower nold 31 and
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opieti &l i cdempniodate@sala plimnhd ldtgradfdioptionalandl ersptical element
materjals 3 ose optically effective conponents are
s@ﬂ%ﬁf’&? e?f? a Wﬁﬁéfrsemt% 6 yesand rpoye-bike t sasgpancap. 26pgwith a
R d Apl,es in which an optica
e%%ﬁ%ﬁﬁéﬂﬁ?ﬂﬁﬁgﬁﬁﬁﬁmﬁﬁ |nhfhe form of spherical glass

bal I s. HGGI2BAhdss thepeblipg step.Mia whiehiefmeld bledk2d Bedoled,

optical element material 40, a |ower nold 41, and an

uppke meldgd apsical elemeat materdalod7 alseiis sookede fediis cooling step,
jal. @ di el ine In 5 the :

TRl QR8T 000° L LAY Nyt Mg 2 and e

rolvdethold D6 is aadferredto tHeeo @bl Elamep! MARMHS 24.3A§$&&Hlfgly, the
in FIG 9B. Again in this enbodinment, a plurality o

dpticeial isretahto the epoling temperaturgyhilmbeingi prhssed at a
. optically effective conponents in a single
%ﬁ?‘%ﬁ%&’g%rpgtgﬁ%rn‘? 10 Enbodi ment 6 FIG 10Ais a -

di agramigf e sRenst theChtefnoPlreinlBOidPhRl RGiRAYiGment array.
according to Enbodi nent 6. Those conponents that are
tOrcestheeopiscal relerpe@Smatoxial 27 Gahes ruttgreegut@ndemnthe glass
not. be %escri ed atgai n.in detail. Te?iﬁ
CGCORBAS AT FPer B PrephdS cBRRitsdu dthepmressure

R¢1ehtRl) la0Wahe SptiBRI dedlnt Bithy IDBKRRALY Bl &fvil®1G. 12F
nol ding device is the same as wth the construction
shows @8; state twhebQheSpsicédl i cddernkyt atrhe 2dpMidsclsddnorenodveal from
-| e Sv{rqr}fgma{(ggggﬂ‘ggyﬁﬁgégéﬂtgg eellérel%gtr alq'g}lf dZ7% Iglr;dbetegegiven the
shape of the groove-like component 26a of the lower mold 26, forming three
convex components 27b of non-cylindrical faces or cylindrical faces. Also, the
shape of the groove-like component 26b is transferred, forming convex
components 27c¢ having inclined faces with a substantially V-shaped cross
section on both sides of the convex components 27b.

This embodiment now will be described in more specific terms

through reference to a comparative example. FIG. 10B is a diagram of the

construction of a molding device according to a comparative example. The

- construction in this drawing is the same as that in FIG. 10A, except that the

construction of the lower mold 110 is different from the construction of the
lower mold 26 shown in FIG. 10A.

The lower mold 110 shown in FIG. 10B has formed in it a groove-like
component 110a that forms an optically effective component, and a specific

distance is maintained between the inner walls of the collar mold 3 and the
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while sliding the outer peripheral face of the upper
nmold 2 along the inner peripheral face of the collar
nold 3, and this pressure def3irnms the optical 20

el ement material 27. FIG 11 is an expl oded
perspective view of a nold block 28. Again in the
construction in this drawi ng, other than the

construction of the Iower _nold 26 being different,
gveriptirnepmeonat Yanmtdoth endpe thaseasoe foa fhu$ maintaining a

k 4 FIG 2 f d |d
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onponent . 26a and secqnd groove-li ke conmponent 26b
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th direction

d d
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gr 0oveThé kRolAMEP PRt ardSihe! éﬁa:ﬁ@fal@,%@%e lsfaefs&%bed using FIGS.
| engt hwi se direction of the groove-Ilike  conponent 5%11

t2Ade 12T, ithkthe mnly rdeffexemce rbentng dh thbestgteonty erHiclk ¢he optical
rimed. The groove-like caonponent

SRERPES ke Spldedor bR ditEereee Jpil h%lrireweberdeﬁhrpvgh roorenco to

d fa
PREPIBCOTIEE, 148 s A pSil by PHUhRRRE I B cfthparative
d¥@inysle] aAdrdoprdspbA&S t6the Wrksihk Gabp fiA FIG.APHD! dTHﬂ;' Pressure

a non- cylindrical face of cylindri caI face is

fDr@ﬁsﬂlemmwaﬂ elerhentoptaterihl 2@ intt thmgesdvatlike?@omponent 110a
e conmponent, 26a, This

il SHES %«ﬂé&%rb%&tlgfﬁr%bfrgivfn bhiSceasep He oREicabeloment material
OOFSV ﬁ?t '(]eﬁrg% | cal %6(9115 f.‘uﬁfgﬁflﬁp}ﬁ t?rrlt%vilaﬁ% atlvg?llf%'émn and

thefuema@eue &fxes ah v&flﬂé]fltséﬁﬁa@é ot & @ta{va rof%hdtuﬁfcﬁ%a ghickness

result of the pressure. In the exanple in this
oar kekhrsgdescofgbewpticshelpmemd i atgriad 120c! i ned face with

bst | | - shaped d i .
he. ot Qirusellahone. Hif Rfex Derplassny dafsonkiiit pBex mold 2 s
d§§fgﬂ@ﬂ {37V e ‘iﬂﬂ@loﬂ&%hgpaﬁ face of the collar mold 3, so there

is a slight clearance between the inner peripheral face of the collar mold 3

Ty

and the outer peripheral face of the upper mold 2. Consequently, if the
thickness is not uniform on both sides of the optical element material 120, the
center axis of the upper mold 2 becomes tilted, resulting in eccentricity of the

upper mold 2. FIG. 13A illustrates a state in which the upper mold 2 is

“eccentric, and FIG. 13B is a cross-sectional view of the optical element array

120a that has been removed from the lower mold 110.

FIG. 13C shows how the optical element material 120 is spread out in
plan view. The optical element material 120 prior to spreading is indicated
by the one-dot chain line. FIG. 13D is a plan view of the optical element
array 120a after being removed from the lower mold 110.

If there is an inclined face after molding, as with the optical element -
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Thi s convex shape is not a portion utilized as the
optically effective 15 conponent. The procedure w ||

now be described through reference to FIGS. 12A to

12F. First, as shown in FIG 12A, the optical el enent
material 27 is placed on the, . ower nold 26, so that,

as shown in FIG 12B, the optzlzcal el ement material 27

is disposed in a cavity bounded by the upper face of

the lower nold 26, the | ower face of the upper nold 2,

and the inner peripheral face of the collar nold 3.
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groove-|i ke conponent 26b with a substantially
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shape worked the upper nold 2 and the | ower
zkmeglt maetmzfleﬁr , exthiclp mlh@m@m fheatarighesrinthenfiave mt she én?ls of the

PR AL L2801 g preseed at & o
For the optical element material 27 to go past the groove-like
compdnent 26b and spread farther in the lateral direction, the optical element
material 27 must first fill up the groove-like component 26b, so the flow of the
optical element material 27 is restricted by the groove-like component 26b. This
also serves to prevent variance in the flow at the ends of the optical element
material 27. Specifically, providing the groove-like component 26b suppresses
variance in the lateral flow of the optical element material 27
while pressing proceeds, so this is advantageous for preventing the
eccentricity of the upper mold 2, and also prevents contact with the collar mold 3.
As discussed above, in this embodiment a groove-like component is formed
at the portion near the ends of the mold where transfer precision is lower than in

the center, that is, the portion not used in the transfer of the
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10 specific cooling pressure. FIG 12F shows the step

of renoving the optical elenent array. Once the

optical elenment material 27 rgpches a tenperature

under the glass transition point in the cooling step,

the press is opened (the pressure released) and the
optical elenent array is taken out of the cavity. FIG

12F shows the state when the optical elenment array

ppticillys dffective aompedeht,oand t thes |preeentsoéateftriciTihan the upper

AL LA T i, 0B G e
N I T —
56 fisre Glre dSp HtiRAME YrobR nsPWRINE Ao 26 @_récﬁsibheiﬁsi:%@sf p&dion.

form ng convex conponents 27c having inclined faces

wi t h alThelshapeof tld grosvellheedmpaeat 26bgiroenledrsepatitely from

i des of Lige convex conponents 27b,, Thi s enbodi pent )
ghopye-fike jeampepant iZ6amsprresBending. to othes onticallygeffective

SERROSRSy A4 ST VB By 8 oo e,

BarR sbitemited do GRIR) ahdt i bXaiipsltapeltiat i§ 266dsEed in €Re depth
inthis drawing is the same as that in FIG 10A,

- dixedpm ofighet groove tiket cameponantofba.heFonwestanos,ditl &Gy bave a

di,ffere mthe construction . of th | oner ld 26 .

Wﬁlﬂiﬁ%%@%&m%%eqtmﬁ SHBFRn Rl HSThapRderess section,
b-Hek.- ol d conponent 110a

%%?Rﬁ%?ﬁsggﬁ%g%{}iﬂggl ?%é?% ie‘(gstsié\(/egﬁ?:rcl)'rrponent, and a

speci fAleo,3 theséaanplel destbibatlaibaed, 11rs pethwie difé@ion of the
wal I's of the collar nmold 3 and the 31 groove-like _
grenyolibatcommpenent 2t wasnperaliletor the dengthwish ylirection (axial
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It kRne ofg el n ar, lg,3 j
e, Zrbol’-HRE CLontBhehsl 26k SnEERe AR e “phlfiqrieular to the
lengthwiidd disstionovlthé r@ostelikpr &mpornt528hanid this case, the

m ddl e portion, so the groove-like conponent 110a for
gropve ke component 26b is formed so as to flank the groove-like component
26a formation region, at the ends in the lengthwise direction of the
groove-like component 26a.

This embodiment involves a construction that is advantageous for
preventing eccentricity in the upper mold, but if eccentricity can be prevented
by operational settings, precision of mold fit, or the like, then the construction
corresponding to the groove-like component 26b need not be provided

separately, just as in Embodiment 1.

Embodiment 7

Embodiment 7 relates to the cutting of the optical element array.
FIG. 14 includes perspective views of an optical element array after molding.
The optical element array 29 in the drawings of FIG. 14 are both the same,
with FIG. 14B show the back side in FIG. 14A reversed to the front side.
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optically effective conponent is not fornmed in these
portions. The nolding steps are the sane as the steps
described using FIGS. 12A t@g412F, with the only
difference being in the state in which the optical

el ements are nolded. This difference will be described
through reference to 10 FIG 13. FIG 13A shows the
pressing step according to a conparative exanple, and
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29perThecenstrietion| it theredinawings garregpondsito thmeptical element
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I
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tiet depbl of the rprootdilike dempohehh&6aptthe ahstﬂleemimosnmn of the

material 120, the center axis of .the upper
eaverwemmoneats 20k tha§wp idescwill rhechg}leéfthﬁﬁethe distal end
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mD' d lﬁtﬂe c&&n&% otf%@eogt&amléﬁeht R9fhy 368 Bé I®Ecribed through
nol di ng, as w he optical elenment 32 array 120a
refarence o HIG. ]1538 FlChel A el agerspédtiveoviepo of ¢ba stdte when an
preci_sion requi.red

antireflective film has been vapor deposited. The shaded portion is the
antireflective film, which is formed on both sides of the optical element array.
FIG. 15B is a cross-sectional view of the state when the optical element array
29 has been placed on a stage 50. A base 51 of silicon material, for example,
is stuck onto the stage 50. The optical element array 29 is fixed to the base
51 by a wax or other adhesive agent 52. The position of the stage 50 can be
adjusted by a drive means (not shown).

Since the distal end position of the convex components 29b on both
sides is higher than the distal end position of the convex components 29a,
only the distal ends of the convex components 29b touch the base 51, forming
a gap between the convex components 29a and the surface of the stage 50.
This makes it possible to cut the optical element array 29 without the optical

function component coming into contact with the base 51.
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of an optical elenment. Also, if the optical elenent
array 120 extends all the way to the inner peripheral
face of the collar nold 3, as3hn FIG |SA not only
will it be difficult to renove the optical el enent
array 120 from5 the nold, but there will be flash on
the optical elenent array 120 after nvol ding.

Furthernore, if the outer peripheral edge is .inclined
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The surface roughness of the side faces in the lengthwise direction of
the optical elements 54 (that is, the cut faces) is preferably greater than the
surface roughness of the convex components 29a serving as the optically
effective component. Making the side faces rough prevents unwanted light

from being incident on the optical element, and therefore avoids stray light.

- This construction is particularly useful when the product is used as an optical

element for semiconductor laser convergence. The surface roughening can
be accomplished by adjusting the fineness of the cutter blade.

How the ridgeline is used as the reference for positional adjustment is
not limited to the example given in this embodiment, and it may be used as a

reference for positional adjustment in the assembly of two optical element
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33 optically effective conmponent, and this prevents
eccentricity in the upper nold 2. Accordingly, the

portion where the shape of thgggroove-Ilike conponent

26b is transferred is not used as an optically

effective conponent, so there are no particul ar

problens with transfer precision in this portion. 5

The shape of the groove-like conponent 26b provi ded

sm'pasrsat efor exampld, hg cpowdwe dtilisedconphneassedBdy of two optical

respondi ng to the opt| cal | ffective _ conponent
efaks HrAEY p aviachs they %@X etgpgp@nsfof; acm&as@ld faces are

SHAPEAREA e BSbeAd 8% HEORE' A0 e 00 g o e

E)@@p@:[éﬁ@&l@ﬂ o€ t 6O BPPIBAEal 20ees 6Thel i) IR eldmEBY arrays can
ave a 10 su stanti aIIy U-shaped cross section, a

bebmtsaned ayl fprming sidgpEdes oodsothearftiheptioad element arrays, and
substanti al .y, open-box-shaped cr ss S . Al'so

PR Oéwwpwéegewcb@éﬁa%w tha{d Péwgtrw%aeﬁr@ea.are@hg@ﬁd

of the groove-like conponent 26b was parallel to the

| engt hwi se direction (axial direction) of the

DekoEnlenk® conponent 26a, but the | engthw se

direction of 15 the groove-like conponent 26b instead
may beEpﬂqumelnt: 8l mlates tohe vahetﬁgoﬂdnf@'eut nmﬂds dor ofolding an

t he ove-|i ke co onen . t he
: 6@3@%%@': @B‘E?é'on yigo g 3% # PeKkion recessed

%e é}%t% dﬁ% 611 thg6§' ?é ﬁﬂa ?dl?g&%r&n foﬁﬁe# réﬁ locations

VVI se di Ion O gr oove-

ﬂQﬁBﬁfge Rhe Z@Oﬁ&vﬁéh*es thabgrioveiikel R¥Rp6AENA (whichk forms the
construction that is advantageous for preventing

@I@in@ibwﬁectvelcnnm@@euﬁpelfomeﬁ but if eccentricity
can b rev oper ettin reci si on
of 1ot B¢ iotd £5 oy BB, FlGrolbnBAT oo df fngrooves with a

SIS LIS S BN S i
tHe Gpiedicl@hént/array 29 shown in FIG. 14. The mold 14 shown in FIG.

16B has formed in it circular-bottomed concave components 14b adjacent to a

groove-like component 14a for forming the optically effective component, and
the concave components 14b are deeper than the groove-like component 14a.

The mold 15 shown in FIG. 16C has formed in it
tetrahedral-bottomed concave components 15b adjacent to a groove-like
component 15a for forming the optically effective component, and the concave
components 15b are deeper than the groove-like component 15a.

The mold 16 shown in FIG. 16D has formed in it notches 16b (formed
by cutting out a corner) adjacent to a groove-like component 16a for forming
the optically effective component, and the notches 16b are deeper than the
groove-hke component 16a.

When these molds are used, the molded optical element material has
convex components that are taller than the convex components serving as the

optically effective component, so the optical element array can be cut without
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Enbodi ment 7 relates to the cutting of the optical
el emrent array. FIG 14 includes perspective views of
an optical elenent array after nolding. The optical
element array 29 in the drawings of FIG 14 are both
the same, 30 with FIG 14B show the back side in FIG
14A reversed to the front sid¥. 34 The optica
el enment array 29 in these drawi ngs conprises a
plurality of convex conponents 29a (the optically
effective conponent) having a non-cylindrical face or
y i £al C t |
Y R RO B o RHP R P M AR by o
SEmbbdimest Baicverred on ei ther side of t he convex
conponents 29a. The construction in these draw ngs
corresponds to the optical elenent array formed using

t@ﬁg&g‘ﬁﬁhgol d 26 in Enbodi nent 6 above. In _the, | oner

the depth of the second groove-|ike

conponaii. 2Bkhclifes pedp&tive Rafys dfitgoldeMdar@he t tanother
groove-1i ke conponent 26a, the distal end position of

teeb otmenin Vdik m@lﬁp@hewnsnzfgﬁ di have a pertishdesessed in e depth

itain ol oo sl rurtmenD el R Rsalbeit HAMEGE' e rogion
Ratger@ttR! dibAleL1ie c‘é“rnﬁoﬁ&tc(%%%?oﬁﬁm%%ﬁl)?&?ec 1(/9 Eomponent) is
opticall'y effective conponent), a plurality of

domagdal el ements are obtai ned by cuttlng in the
o e TS LS gk PEA SRR R P encey o
VIR spm%%giahswﬁ&@ ?%Easvé gké' 81f1e tth%aqg ésgtmdm% to the

el enent array wll be déscribed t oug ce t

- BpBallyefidetiG cdrﬁlﬁoneat)as fenedeatd the indliaed Gfcet h2b sieaieeper than

en an antl reflective filmhas been vapor deposited.
ORYRIHKE (BRRIDGAL 12 the antireflective film which

'28 ];:?gfrﬁ% g‘gﬂd *fmsﬂo“?ﬁ gesI PN 7BMGs P adh 1teslt§)ﬁ§&] g?ﬁl{o{l?}{%

cross-sectional view of

ihethetshdes e tthe ﬂigmii aillery a grdod-1ikdScohgsorkae N8P | erEpsilling to
_a stage 50. A base 51 of silicon material, for
ﬂm@lly gtfectye crmpRnent) e femmgge 289 thfrrﬁéemdumnons 18b are

SL P Han Hd Ao tlikSchiSidnt Psdt he base

In the above mold examples, the groove-like component or concave
component formed on the sides of the groove-like component corresponding to
the optically effective component were formed along (parallel to) the axial direction
of the groove-like component corresponding to the optically effective component, but
instead may be formed perpendicular to the axial direction of the groove-like
compoﬁent. The mold 19 shown in FIG. 17C has formed in it stepped portions 19b

perpendicular to the axial direction of a groove-like

25 component 19a corresponding to the optically effective component, on the sides of

the region where the groove-like component 19a is formed.

Embodiment 10

Embodiment 10 relates to a method for forming pairs of optical 30

elements by combining optical element arrays. FIG, 18A is a perspective
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51 by a wax or other adhesive agent 52. The position

of the stage 50 can be adjusted by a drive neans (not
shown). 25 Since the distal egg position of the convex
conponents 29b on both sides 1s higher than the

di stal end position of the convex conponents 29a,

only the distal ends of the convex conponents 29b

touch the base 51, formng a gap between the convex
visvp of elnd arr2@geaietht batbre thé ase opiticabelsiia@gear@lys haké been put
makes it ﬁOSSIb|e to cut the optical elenent array 29

hpgetber. t'Rhe d;ntlcea element \areay o compainest acnlrwralg of convex
GO Dol RPR el B SRR SRR, e opical
b%éﬁ&&?cfﬁ? c&‘r&ﬁbcﬁld%% lﬁn@ﬁ%ﬂyd nafe pz}}p biblded with the

section, a rldge | e 1 ncline aces

hrilé 1 eshiowirsinf BIGEITGit the distal end of each of the
convex_conponents_29b. Even though the optical el enent
array 2bejepica elemenlaramay nﬁéer:mapnswearphgr@htmeof convex

FEpOREoREn At o ROl Ao PRt U claeh nd convex
&ﬁﬁ? biléitts BB CireForrilb @ TROBAAL In thE alld) it HBItne Setion of

he optical elenent array 29 can be positioned
ari]owsa) od thbecomyei tdomporfent$ @5at aFheSnvek| erhpaicny 35b are

Fompnorish A5 lopitomee diestion pipayiolarioddo axiel diection of

Fl G
%uh;%f Sh6%, bRRARRY, B oTRE 5L IEF LS, of Fho"Yonven
dHeRE 35D NS highdF $had Sthe THik&ICEAY ﬁgsmﬁhs Qf the convex
includes a portion of the adhesive agent 52 and

doagoriehts Bbaer cutting, the adheswe agent 52 |s
nmel t ed, and_ washed y to.obtain_ a lurality of

opt | oACCFERER anoheatats é}wm} 1A th%czl,oW% sidlesef, tae @ptical
PRERe PR I Bk B P TR ] Blerh? b a4 538 convex

dotnpd@n€d! BEBI0F the optiesl @l@me&ﬂ'aﬁ‘raﬁ'%%%ﬁﬁ@é ahhfssembly, and
di mensi onal precision of the optical elenent array 29

_this creates a gap of a specific distance between the distal ends of the convex

components 3ba and the lower side of the optical element array 34.
Therefore, good precision in the space length between the optical element
array 34 and the optical element array 35 is ensured in this state.

If this assembly then is held in a jig or the like and a plurality of
cutters are used to cut the pair of optical element arrays 34 and 35
simultaneously at the locations indicated by broken lines in FIG. 18A, the
result will be a plurality of optical element assemblies 36 in which the optical
elements are joined together as shown in FIG. 18B.

Because this cutting, as discussed above, is performed in a state in
which good precision is maintained in the space length between the optical
element array 34 and the optical element array 35, and the convex
components 35b are formed corresponding to the convex components 35a,

there is no change in this state after cutting. This means that good precision
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obtai ned by cutting. 20 The surface roughness of the

side faces in the lengthwi se direction of the optical

el enents 54 (that is, the cutggaces) is preferably

greater than the surface roughness of the convex
conponents 29a serving as the optically effective
conponent. Making the side faces rough prevents

unwanted |ight from being incident on the optical

& mmntainedih thecspaico lengihaif dhe sbsaybliegB6 ob26nddbg cutting.
construction is particularly useful when the product

i s useln dhimgmipdimant, sipegrdhe OBVeX GOIMMEHES GoOb| aremolded

1 L f _ ' .
SREERIRT Bfient B0ty A PRE AR e Rt 1 sy > precise
S @adClenFNcA D Be h SRNEA G da%ﬂ?%ﬁgre@f by HRndeh € EeN66tiEA element
positional adjustnment is not [imted to the exanple
giragn3s to the sorsmizadimpnentsAdb.i t Fuethebmounsednestlze pR@ision of
RSN LTI MR YT .
# 'ah uzs%q;hlen Ifteg%i o 3f ﬁ% X % ié’nm(gttﬁplﬁlldgﬁlfiu #%%&ch cut optical
ar Fays imowhch the: ax7 aP 2@ re& rons o cylindric¢al

dlegRmtare perpendicular to one another (see FIG 18).
In this case, the precision of the perpendicularity
of theThylassdmbinl 3G aeas defscrihed t wsingpancekamplenment which an

SR G R et S, SR A7l B B dha
i . ¢ ¢ . . o
BARL (5 e ALLHBLTA0 SR G e MoI¥R dobBRel B hEn joined
ndivigunllpf Agdiherfht thi® hskthbd! th pebdigionnf the spaké ¢@tgth can

el enent array. The nolds shown in FIG 16 have a

heomziiniainet easilimerely thydonsiing the vaupie nptitalidlements.
groove: L i ke conponent for | gcatipons flankin .
the reytdhthmemstiyriiog Bbﬁ‘_gr s, gﬁﬁﬁéﬁehw i Ehe Same if an
A - | ) |

bR iyighBh iRk Ty FRLINE, £ SPRAT Riteth ricpBiding to the
dohBx dombonstRSIEM s ainkdkd Yo $he Miag c6fnpdaefit6f tHoptiadl element
corresponds to the nold for form ng

array 34 and this product then cut, rather than using the convex components

35b of the optical element array 35.

Embodiment 11
Embodiments 11 to 18 relate to optical element arrays or optical

elements, and are characterized by the shape thereof. The molding of these
is performed using the pressing mold described in Embodiment 1, the details
of which were described in Embodiment 1 and therefore will not be described
again.

FIG. 19A is a perspective view of the molded optical element array
according to Embodiment 11. With the optical element array 60 shown in
this drawing, the optically effective component is formed by arranging
numerous convex components 60a having a non-cylindrical face or cylindrical

face in the direction of arrow a (perpendicular to the lengthwise direction of



10

15

20

25

30

the optical elenent array 29 shown in FIG 14. The

nold 14 shown in FIG 16B has forned in it

circul ar-bottonmed concave comibnents 14b adjacent to a
groove-|li ke component 14a for formng the optically
effective conponent, and the concave conponents 14b

are deeper than the groove-like conponent 14a. 20 The

mol d 15 shown in FIG 16C has forned in it )

tle conves compunensmBak o fdonsion mommaments 66b sujending from the

to.a.groqyve:.like co nent 1 or .form ng the .

BRifel [gtkEive CEru T hrotte Mol deh dntedalignda aoth sides of the
PHRANE : per than the groove-|ike
gonponeﬁgécfé%.km%@n%%ﬁd 16 shown in FIG 16D has

f or medAi plurtlityobf lopsicAb bldri@itgegre dbtdided Wyt bagimyttha optical
corner) adjacent to_a %y oove-1li ke conponent 16a for

elemntrran 60dptthe dliractions efcanrow & shpapenific wistht hdhe optical
tch b are than the. groove-|ike.conmponent
R ot B R0 458 3 el optiond eleRakeb Gt By cafing the
SHER WleMBAL bkRly 66 ShowAMEFTGOTHRNANHS aiP@éticﬁ{ﬁf w a at a
tall er than the"convex conmponents serving as the 3%8
syeicificawvidthef f ect i ve conmponent, so the optical el enent

array can be cut wthout 37 the optical function. _. )
conporrpaiz oph pEoyINEwNsofil agte iprmed hintpgeadly awithnthe optical

- TERBRL Fy.Co PRGY Bise oR R IE Honper of (B pbicl flsitgit array 60,

WITRAREEERYo cditRriBbiy: SHS¥Rally obpSRiteldachdifieR PdcifiAlly, the
recessed in the depth drrection of the groove-Iike
moobpeier 61 areeddatd ihbegahllpnsithl thekéxtgnsibn coagioments 60b and
wher e ih groove-| i ke conponent (which forns the

ssparatgly ?roa fthe eriensionsempenynts 60b.or Fag progrusins @l gan be

g S, DR a8 HAGEE e
ool T oM ey 5 S0 ol e, convr
chizipoaestelé@mper t han

| The corners of the optical element array 60 usually are rounded as
indicated bf the broken lines, so the positions of the concave components in
the pressing mold corresponding to the protrusions 61 are set far enough in to
allow for this.

The protrusions 61 can be used for positioning in the cutting of the
optical element array 60. Specifically, when the protrusions 61 are engaged
with a jig or other such fixing means, since the protrusions 61 are formed at
diagonally opposite locations, the positioning can be performed without any
movement in the lateral direction (direction of arrow a) or the longitudinal
direction (direction of arrow b).

Also, since the protrusions 61 are formed at diagonal locations, the
positioning portions including the protrusions 61 will not interfere with the
cutters used to cut the optical element array 60 in the direction of arrow a.

Thus, when a plurality of cutters are used to cut the optical element
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the groove-like conmponent 17a. The nold 18 shown in
FIG 17B has fornmed in it stepped portions 18b on the
sides of the region where a gtpove-like conponent 18a
(corresponding to the optically effective conponent)
is formed, and the stepped portions 18b are deeper
than the groove-like conponent 18a. In the above nold
exanpl es, the groove-like conmponent or concave
eargyofenn ther direction of ermivd essisfultaneoyshoire al §tate in which the
conponent respondi n 20 t.he opti cal effectiv
SENGONGRE §omavs etBusHch iy PRENRIE, Tophone i F i T9B, the
. . r - | | r .
FeSAE i he £ bR b N el e o0 R {2 PADE Mcutarity
e therasl ppepaedi(direation @ftdieowblabf dhé eohven compoRents 62a
roove-like conponent. The nold 19 shown in FIG 17C
%@@nﬂwﬁbcfabe) is roamppagdpwrith guspedbto gheplemgthwiser direction
the axjal direcgtion of, a groove-like 25 conponent
(sectiom St NG the PHE T8 cal |y ef f oct i ve

CONMPONEfih, he .sj . : o
coronep, 150 LE Skdsk, sbiEaSEAR, 1RSI amle of an
Bptiexli elententOarmalyat ¥ith che optiduddelbaterftosriayg6Paitiowofin this

optical 30 elenents by conbi niggﬂopti cal elenment
drawipg, nERE@rous Aopyex cpapoperts G baving avparcxlindrical face or

SOLRITFRL G5! ReRnbhd 15 AELFESH o P G ARAF o o
Ié‘i’l%ﬂ!idvfs_%sdjlﬁ'e&iéﬁ Yrith¥ AnveRbedpo B! STﬁéaor}it‘tﬁJaﬁ‘ dlement

cyllindrica ace or non-cylindrical face. The opti cal

shevenih BIG.ay9B5iscthe sahndsoft cutting thd opticalebleisit array 63
array molded with the_ 5 nold 19 shown in FIG _17C.
shaw pai EKF. 196 antheadiragiicrs of swpnw sk 0 asptaiinglnds the convex

GOReEm T aipg o the by s e, anp 855y Thrge optical
(gl_@f)ﬁ'ﬁgs_ 85 dAeobaiRed Prohl €ha dpRicallbleeRd A0 Bria 63 s%gwgn i FIG.

Irection of arrow a) of thé convex conponénts
T9@ convex conponents 35b are

Again with the optical element array 63 shown in this drawing, a pair
of protrusions 64 are formed integrally with the optical element array 63 at
two of the four corners, with these two corners being diagonally opposite each
other. Accordingly, when the protrusions 64 are used for positioning, good
precision can be maintained in the parallelism between the cuttiﬂg direction
(direction of arrow a) and the axial direction of the convex éomponents 63a
(cylindrical face). This means that if a plurality of cutters are used to
simultaneously cut the optical element array 63 in the direction of arrow a,
the optical elements shown in FIG. 19D can be cobtained with good precision

and without the cutting extending all the way to the convex components 63a.

Embodiment 12
FIG. 20A is a perspective view of the molded optical element array

according to Embodiment 12. The basic construction is the same as that of
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10 formed with their | engthw se direction

perpendi cular to the axial direction of the convex
conponents 35a. The distal engh position of the convex
conmponents 35b is higher than . the distal end

posi tion of the convex conponents 35a. Accordingly,

in the state in FIG 18A, the |ower side of the

optical 15 elenment array 34 is bonded over the upper
sheleopideadt alemnewt simtey 60 sheweonue¥IGconpAnebiais Whereas the
of the ogptical_elenment array 35 to produce an .
seustrpetion amF1G.N12A 3 sgudrped geiph grosifigpagi progrusions 61, the

' b en_t.h i st al, ends he con ..
o S HEE DR 08, SRR, 075 £ shPRa BT ¥, 204 is instead
eheTppRE WAth RustsurfABEr&ia£67,900d precision in the
spacée length between the optical elenent 20 array 34

and t h€hepidstainsebf tibantroagh ayurfieei mgiorsl 68 datentichsgme as the

state. If this assen‘olx,then is held in a jig_or the
Ppstions of theprptersiens 61 in dUG: dP4, hemgatclavq of the fourgorners of

' t el erent .ar 34 and 35 . . .
B op R SRmeS? o il B R fodPbnd dring cinaspally opposite
badieGtheR. FThe rd@sh stiffice E8iBhE 67 ddn BE oBtdihed ¥y fo¥m@e rough
optical elenent assenblies 36 in which the optical 2%
flcesrewhesar sujfaceerbughpesheis asighhowbham Ehad dfSBhe portions
Because .t his cutting, as discussed above, is perfaormed

Hrespopding torthe ganykx seBPopeBES S6% AN the prpsung meldjthat forms
' | 4
R RR SRR RS WRCCALFS Bt inf LGRRIY GBI by o0

NGO P 1en didba L8] iEAedESY €1 besiReNTheg thentdhe &s of the
conponents 35a, 30 there is no change in this state

rolgbrsurtace] regiontht s sheadsbe feat eporgh jix te aHowrfoB Shis gust as in

]g%':bn ained jn the space length of the assenblies 36
q tb%/i'cutti ng. In this enbodi nent, since the

t | d_of .
conue e SAERANER! eklh Ao HALER o G 8h vin
1pé&ed, The ﬁﬁﬁﬁ qvillehgbécuraNahie Wwhen'thé Redgle attfake TBERLY 67 are
by bondi ng the opti cal el ement 5 array 35 to the

- usedexpesitipoingnand 85bopHeakidlement array 66 & sinenltaneously cut at

preci.sion.of . . . o
apspec ¢ Width with a plurality of cutters in the direction of arrow a, the

result 1s a plurality of optical elements 62 as shown in FIG. 19B.

FIG. 20B is a perspective view of another example of a molded optical
element array. The basic construction of the optical element array 68 shown
in this drawing is the same as that of the optical element array 63 shown in
FIG. 19C, but rough surface regions 69 are formed instead of the positioning
protrusions 64. The rough surface regions 69 can be used for positioning

just as with the construction in FIG. 20A, and when the rough surface regions

- are used for positioning and the optical element array is simultaneously cut

with a pluralify of cutters along the convex components 68A in the direction
of arrow a, the result is a plurality of optical elements 65 as shown in FIG.
19D. '
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the space length is maintai ned both before and after
cutting, there is no need to adjust the precision of

the space |ength individuallydor each cut optical

el ement. The assenbly 36 was descri bed using an

exanple in which an 10 assenbly of optical el enent

arrays was cut, but the optical elenents that nmake up

the assenbly 36 may each be nol ded separately and then
Eehwedmentd8vi dual |l y. Again with this nethod, the

preci sion of the space | ength can_ be nmintained

easi | yFier 84 igya perapientive haew xofi thesmepdadceptiedleplement array

Priotdinices Bhaien? Tl " The Hasty Fnsl Tt oRcRuibe Tpe A5 that of
Uyt SBagd SPAE " SRRPATA TICE 95, OTFApas e

cpigteadtioal dG. 19 Rye@dipped withspgitdching plaerudiohs 61, with
rat her than using the convex conmponents 35b of the

tha ppticaleplement awrayy7Bin B E2bodnatohes 141 gue Jarmedtinstead.
t { ti I I { 4
Lo iictied 7h s bRl ot Pup csdiony fRESLATRS HHREhE1 can be

[ 3 NSy : S
R L P Pying S5Rf (ompBhbR RO %o AT of the
netchesl 8% @i bhe dr boti-hhlves of the preasihg imeldepaire Wil 1 not
be described 25 again. FIG 19A is a perspective view.
of t heWhenddg rrptiusionsedlcaniist orapthey fixing spesnsgcarsesponding to

VR AT i oo T 4 BREARY Wi TR ho@hkd oM PO Bionine

deQf BE PeRYrRbl IRThAS allH FRveRTerR AAUAYS 16RFAPARRBEG0R Q@irection of
having a non-cylindrical face or cylindrical 30 face

amrowha) of the lomgitwdinal dimgction fdineetion mfl sarowdb) hdn this state,
l engt hwi se_direction of 40 _the cgonvex_ conponents

whey a marality of cuslenp sre simuliepeualy Mapdh ip Fuiobhe ertical element
BLLCA| Ly LLEEChI @ £RROREN 4B E ok heHha Jokuft s the
optical elements 62 shown in FIG. 19B.

FIG. 21B is a perspective view of another example of the molded
optical element array. The basic construction is the same as that of the

optical element array 63 shown in FIG. 19C, but whereas the construction in

FIG. 19C is equipped with positioning protrusions 64, the optical element

array 72 shown in FIG. 21B is instead equipped with notches 73. THe
description of the notches 73 is the same as that of FIG. 21A.

- When the notches 73 are used for positioning and the optical element
array 72 is simultaneously cut with a plurality of cutters along the convex
components 73a in the direction of arrow a, the result is a plurality of optical

elements 65 as shown in FIG. 19D.

Embodiment 14
FIG. 22A is a perspective view of the molded optical element array

according to Embodiment 14. Except for the disposifion of protrusions 75,
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optically effective conponent. A plurality of optical

el ements are obtained by cutting the optical 5

el enent array 60 in the direct4ion of arrow a at a

specific wdth. The optical elenent 62 shown in FIG

19B is one optical el enent obtained by cutting the

optical elenent array 60 shown in FIG 19A in the
direction of arrowa at a specific width. A pair of

tho bessi amstBkctiancist Grensame rase thatl of the optichl ebmem:aarray 60

ehvE BL- dPBreriedtiian] cueent airay é’ée%?fé%rﬂw drawing

PRLPAsd FHARPULY GRGPLETIREES HRRE] op ke Bhipbonents 74b

exteftiO froad BBEH 8ides of@he %?@maﬁﬁ Rifeatiob ofnpeRehband on which
ext ensi on conponents 60b. The protrusions 61 can be

tmvescomponents fida evnfmmed offunpratsusions €5 poe domeed o a row.
Be ext er nal ha e 15.of the protrusions 61 in hag d

@ %§’§?§¥§‘SWBIS anet of the RAIT PHEXTEDRIPICOMRANSHLS AR correspon

ﬁ)oﬁrqtg&]ﬁoﬁé) r7590"113t tﬁgf e gis‘frg* eﬁh@&ﬁ% H. a)bIQQ Iprotrusion on

y are roun rok I nes

e lofic ap@sdd aﬂ&h@fng}itemﬁﬂ aay£r,can®denphirality oftsheh pairs are
gressn ng nol d correspondl ng to the protrusions 61 are
emeflar enough in to 20 allow for this. The
03| ti.onin

protrusi o s 61 an be usted for n the ¢
cutti ﬁ%ﬂ Bﬁ'ﬂgc‘é‘t‘ e féht %rP%O’é%e using & pair of the
@%ﬁisﬁaﬁ@bbym #einbile PpBLHY AT j@E°a8 1 Wibodiment 11.

ajig or I Xi ng means, si

Wheh tisd phctridioas 75 ardrededtfor Posgividhpyarmbphsidptical element
| ocations, the positioning can be perfornmed w thout

myy 44 isrsisvaianconsiyiait af rsnemﬁs W@@ltth orith @ plawalibn Oﬁﬁutters
B Bt WrraR o gbE RS it RULROHSRE RHeaf tlefikaty, FIC.
ﬂﬁ‘g@%ahells?g'@iﬁﬁé) Riew LPFGhe th%icta'.l Ul AEnP Qﬁfahﬁ by cuttt%ng. The

Inclu he protrusions not interferé w

‘dpiteal elarh@ms 76ssttbwi0 it thid Heawmg Gradluédé< aepdir aofrleft 40d right

in the direction of arrow a.
protrusions 75.

FIG. 22C is a perspective view of how the optical element 76 is
combined with another optical element 77 in the manufacture of a light
source unit, and FIG. 22D is a perspective view of the state when the
positional adjustment between the optical element 76 and the optical element
77 has been completed. Since the optical element 76 is equipped with the
protrusions 75, when the optical element 77 that is to be combined has been
fixed, and the protrusions 75 have been fixed by a jig or other fixing means

that allows movement adjustment, the relative positions between the optical

‘element 76 and the optical element 77 can be adjusted by moving the optical

element 76 {o the optical element 77.
After positional adjustment, the optical element 76 and the optical
element 77 are fixed via a separate support plate or the like, and this

assembly is attached to a light source substrate.
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30 Thus, when a plurality of cutters are used to cut

the optical elenent 41 array 60 in the direction of

arrow a simultaneously in a sgmte in which the

protrusions 61 have been used for positioning, as

shown in FIG 19B, the result wll be a plurality of
optical elenents 62 in which the perpendicularity of

the axial direction (direction of arrow b) of the

convex SpeaificaBy) tvitB 2hisbepbydinmeirt) be¢arfsadbe pretrusions 75 can be
mai irité(gil_ned,v_vi th rgsp_ect to. the | engt hwi se direction .

(VP i RAFLIgPning WIRE rttinge andjdhe pretrusigns "Porempain after

pAact.i V. ' ceprdi ng t . -
SuREhEP A Bl g 78154 Be nel ARG of she
tisAIoMBment 7Biif the mAdhi¥acture B8 aditht GBRY& us@MPonent s
63a having a non-cylindrical face or 10 cylindrical
face are arranged in the direction of arrow b
%gﬁ ndi cular to the |engthwi se direction of the
nents 63a). The optical elenent shown in

FIG 1Qkni . of ' . opti | :
ot ray B0 ZAE AR ouEH bt o iBicAP iRty S ST inbined
20 $Re asarhattveb Wie Lifkt SAINE unif O PR 6pticA3defRhY i78%hown in

as the optically effective conponent. Three optical 15
this rdyareng Somprisebteainnad toponénrtsofft famied banthet opposite side

Bpimite aF 0 oo i e Tormed” %@w%&?mégﬁsﬁfst i*é‘i_%' having a
BB Oecd 2 o PR 99621 | VUL Bk 8P Gl concave

enent array t he Tour corners,

| EdiBpendiie TPEMSESpIRisNG thaghaps lof BaPesichmppacht?80a with a

ot her. Accordingly, when the protrusions 64 are used

- eximdyeal tfhempngontpybindrisab facei efrar aptibal elememdi Sk dhatnis to be

t he, paral | gLi.sm bet ween t he cutiéﬁ gl rection
SURPBER; on Do/ PERP 2 alincP nBoldad) by Ferming, erveRe shapes
CREEpRSIT M R, of O CBHEL 2Lyl Sul BRI Sppoic

predtiiniganalds | frout theh grepiingalmelde rftespbndngd Yol theheonvex
direction of arrow a, .25 the optical elenments shown
¢omprrgnty §8r ouh obtheopaiziof pressingmpddsl preci si on

FIG. 23B is a perspective view of the state when the optical element
78 and the optical element 80 have been combined. The shape of the
concave components 79 of the optical element 78 corresponds to the convex
components 80a of the optical element 80, so once the concave components 79
are engaged with the convex components 80a, the positional adjustment
between the optical element 78 and the optical element 80 is complete. If
the concave components 79 and/or the convex components 80a are coated
ahead of time with an adhesive agent, then the optical element 78 and the
optical element 80 can be joined together simultaneously with the positional
adjustment. After the joining of the optical element 78 and the optiecal
element 80, this assembly is attached to a Light source substrate via a

separate support plate or the like.
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and wi thout the cutting extending all the way to the
convex conponents 63a. Enbodinent 12 FIG 20A is a
perspective view of the nol detb optical el enent array
30 according to Enbodi ment 12. The basic construction
Is the sane as that of 42 the optical elenent array
60 shown in FIG 19A, but whereas the construction in
EIG 19A is equipped with positioning protrusions 61,
fabodigentilBut i on of the optical element array 66

Surt acBiPe g e % PP hE Mew S BP0 Spfi loment arvay

abéorahfy t6UnHRliRbne 8. t MheS@RtARtionCof #RSidai® Porfibns of the
the protrusions 61 in FIG 19A, being at two of 'the

bpticalcelenens afay Sleslopin dal thed drewingis aye 8amenas lihat of the
the t | ocati ons_bei ng dja osite _each

epHeal element SRV dhrohara %%&@Eél 7 Ax@h%&:i@é_temgeaz pyray 81
ERAALE b, B IR0R, SURLPREOHET AR BRIANE o the

FENE X WREEP AR PestrAbRng N8Y e PemSH MR B, &atenBRigo as to
t he convex conponents 66a. |If the corners of the

opreasl thed ovdbh ofr they opicabetemhentoarrayuiBded Be heat radiating

i ndi cat ed the Qroken |jnpes, . then the positions of _ |

$HrRPORaRS ﬁ?%%mr@c & %ﬂéﬂ@fr 12 |a&db%1haawegﬁ$s[}gwtrrﬁ¢atmg

(%%ec‘i‘l Lp egroiretlghﬁe thitterf, i}r{he %E?ﬁgﬂg%@ecﬁée c&zgpb{'l%nt where
€ rough”surface regions 87 'arerriked j’Tg or-other

thecdonvex coRipoNBARB1al 4@ fomedg Wi || be secure, and
when the rough surface regions 67 are wused for

posi t i<brtrag iankmbodineni 4] a pleradity ofoptigabeleingents 84 Such as
RS B, 5 R s ol of e
Siflidnebfigy Byt pblighLeRRdfioanEr BP At S6odRCARRNN in the

difedtiver of¥avopt @, OFI@. PeBiRda qRirkSadtiveevieWest anldiical element
The basic construction of the optical elenent array 68

afteyventting. t The optingl element B4 dwmm irs thisadragfinglie obtained by

.ical el - .63 .sh | n. . .
. c%l%lhg;aso a(?s gomlsﬂlctlu e[ raa air ofﬁe V\g]nci nght protrusions 82. The optical

element 84 comprises flat heat radiating components 83a formed adjacent to
the region where the protrusions 82 are formed. When an optical element is
used in a semiconductor laser device, the optical element becomes guite hot
through the transmission of laser light, but the optical element 84 according
to this embodiment radiates heat very well because it is equipped with the
heat radiating components 83a.

The description of FIGS. 24A and 24B was premised on a construction
having the protrusions 83, but the construction instead may be one in which
there is no region in which protrusions are formed, and there are heat
radiating components extending directly from the optically -effective
component where the convex components 8la are formed.

FIG. 24C is a perspective view of an optical element according to

another example. The optical element 85 shown in this drawing comprises
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FIG 19C, but rough surface regions 69 are forned
instead of the positioning protrusions 64. The rough
surface regions 69 can be usetlf for positioning 25 just
as wth the construction in FIG 20A, and when the
rough surface regions are used for positioning and
the optical elenent array is sinultaneously cut wth
a plurality of cutters alongbthe convex conponents_ 68A

iflat theat gladaating gomppnentsolp dormerd adiangnt tp $hy optically effective
pluralit f optjcal elenents 65 as,shown i.n FI .
Reiibinshd sPhesth ShE HoRveR FOHRONEREA S8 e apad | The optical

' I : ' | SHBH ' t
EAGHOR 85 BRoHR (P PkIA g B MRy RloldRERs Sl foment
aaly af which dit tieht eladistinig aoheporRdts end NfréinGthe optical
19A, but whereas the 5 construction in FIG 19Ais

elemecarray 68 shosma v KlGg 19Coarddbengising apluralityrof cutters to
optigal el enent ,array, 7Q.in. .Fl 21A, noggh 1l are.
PEnEnedalean: o2t ¥hd dukBion o aPE oy nine deefyadiafing effect
2PBR81188t Alst 88 wilhehd Bd:Eifsctioh RAPIRS24B 0r med by

provi di ng convex components corresponding to the shape

of the notches 71 in one or both halves of the

ressing nmold pair. 10 When the protrusions of a jig
(L ntil¥i ng means corresponding to the shape of

th 1 d.wt h teh 71, th .
bosi £ 1 Bl apA ds A s SRERRE Ml Jf thR Sl S e aesfS ageording
WEnﬁl@Ecﬁﬁﬁ'ntdiT.eq‘]'h@%pﬁ(@M el &t QfrayaB7 koWn 9h t‘h{i‘f idsrawing

| ongi tudinal direction (direction of "arrow b). In
gnaprses givenea8P fomadd o1y the suletfhees dle smionudd 8% apaifirymed on

h [ | 15 70
fg%i%ﬂ% tacas <§~f§ﬂh%i il aﬁrg@gttn;r%m? 3habl ahe daeet abarantially
b ieu Pl 1§ The SHETTMS RSN Dol BB PR opically
perspective View of another exanpl e of the
dfidctied coffiPoneal) ﬁe%ﬁ?b?,ﬁéed aYto hRnbas i the IONSthiHEd HRBction of

Is the same as that o
‘these faces. The grooves 88 do not allow the array to be removed with just a
mold that opens in the up and down direction as in FIGS. 1 and 2, so that a
mold that opené laterally should be added.

Just as in Embodiment 11, when the protrusions 82 are used for
positioning and the optical element array 87 is simultaneously cut along the
convex components 87a with a plurality of cutters in the direction of arrow a,
the result is a plurality of optical elements as shown in FIG. 25B. FIG. 25B
is a perspective view of the optical element after cutting. The optical
element 90 shown in this drawing is equipped with left and right grooves 88a.

FIG. 25C is a perspective view of the state prior to the bonding of the
optical element 90 and plates 91 (plate members), and FIG. 25D is a
perspective view of the state after the bonding of the optical element 90 and
the plates 91. The grooves 88a can be used as reservoirs for the adhesive.
material. Accordingly, if the grooves 88a are filled with an adhesive
material 92 (the hatched portions in FIG. 25D), the plates 91 easily can be
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optical elenment array 63 shown in FIG 19C but
whereas the construction in 20 FIG 19C is equi pped

Wi th positioning protrusions £, the optical elenent
array 72 shown in FIG 21B is instead equi pped wth
not ches 73. The description of the notches 73 is the
same as that of FIG 21A \Wen the notches 73 are used
for positioning and the optical elenent array 72 is
bomdéd tonHousptycat elermenithOG plurality of cutters aI ong
the convex 25 conpgnents 73a in the di rection

arrow E1Gt RéArSé@wthesstatq)mhem aqgthegr oaysalcallement 93 has been

g@gg& %Sthgg 4 1Sc£ ) ent 85 ltg‘]at]kw ?%%ngg)gﬁr%vpglé%he p?ates 91 in
FIerenD. aif he pl%@esa@P ﬁf@jdﬂﬂed t E'ﬂg‘h@ IsBRite sktbstif@%€ BRthis state,
for the disposition of protrusions 75, 44 the basic

thm sssenchly @f the optiealsdement 96 aail thi dplhmabe]enmeait 93 can be fixed

el epen rray 60 hovvn in FI G_19A. The optical
é?éili‘ﬁnilgﬁF rsgyrw éwﬁtff -n Thespltes Hy caBoRpr piabiged) as fixing

Rl SLIBYGLLUS! O, 5, i 8h B gop, ext ensi on

cofrponeé end| ng el RY Sirdes of the

opti caff. obBeed i 'aV BefHERARE NieRNBf QhoYid:C @xé:'m‘f)‘.l)é“fﬂxan optical
conponents 74a are fornmed. The protrusions 75 are

élemend assemblyowln theeexamoplelii s draworg, greowds 94 are formed
B A RRRERS o Fegh G50 SR b e 50
w}ﬂn Eﬁlgtcf)ﬂﬁrﬂéh thfa %?)tfcgif‘ ble 911::9 96 MY SSLPQI‘G{ joogllféd Irﬁrlxg'ates 95

a palr u parrs are

@ostet neRibRGs) Wi theres s ﬁjonﬂeééﬁfbrb@amﬁfgf @i enUsdi@ive material
{)alr of the protrusions 75 in diagonally opposite
ndns$eq udthegkedtrraghding eflect isithe wme ashim the example in

E ions 75 are used for positioning and-the
]Effo" “element array 74 is sinmultaneously cut at a

speci ffi,cipu ?ﬁ tghcﬂw llﬂrﬁ@rt ?ﬁf g&%é ?'flsthla't rhat(fqﬁeen formed

dlrectlono oW a, heresu ura
@?hr&t%ﬂy ﬁ*oﬁirem optitdi@leshen? 9B WworejoRfIdRAH 1S optied] element,

e optical elenent obtained by cutting. The
but the pressing mold may be designed to produce a shape in which the shape
corresponding to the plates 91 is integral.
In Embodiments 11 to 17 above, the description was of a method for
obtaining optical elements by cutting an optical element array, but the press
molding described in Embodiment 1 may be used to mold individual optical

elements directly as well.

Embodiment 18

FIG. 27A is a perspective view of the optical element array according
to Embodiment 18. The optical element 96 shown in this drawing has side
faces whose surface roughness is greater (shaded portion) than that of the
optically effective component where convex components 96a are formed.
FIG. 27B is a perspective view of an optical element according to another

example. The optical element 97 shown in this drawing also has side faces
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optical element 76 shown in this drawi ng i ncludes a
pair of left and right protrusions 75. FIG 22Cis a
perspective view of how the oflical elenment 76 is
conmbi ned with another optical elenment 77 in the
manufacture of a light 20 source unit, and FIG 22D
is a perspective view of the state when the positional

adj ust nent between t.he optical elenment 76 and the .
46 STriRce penghners if gzedlen ﬁsﬁ@&%w@aw %il%ghﬂtw the optically

 SRELER oI et oM IBRPORb ALY S ap bt o g urtace

hesgieing taxebe addniplHRAOLUSbaRThe’ B NMBhOe®Rface on the
fixed by a jig or other fixing neans 25 that all ows
porrespondingimaddnent, the rel ative positions between

th ' I t 76.and th tical el t 77

e PGk STl ST e R LR 8 ST S mens
t4 t f i L] I dj t.-th

S04} DATER 1fogt B Y PSRN s b

beesedrodigheAed e RBé apfolASBP O t siRhAt gt ishBahik®l BNPreventing
this 30 assenbly I1s attached to a |ight source

yopetessawy lighy framdiding dndident an the optical eldoentsent
becau t OLrusio 5.can be useq_fqr positionin
duri né@%%?ﬁ&?n‘é‘}ﬁjl’? ﬁ%ﬂﬁ?@f#%ﬁ Jﬂs%gsré}ﬁgn‘”%‘% gpemgsed on
e Dt JIOESRE B ALY 01 DBFcdPoRBAE IR philuced by, the press
tbhling nisbadbed én dmbollirgérit $0bGE eintei the Shbxdepdistanfeature of
15 FIG 23A is a perspective view of how optical
thespdies dn dhe Sb@nbilt@étl afier meldingnprabiction isfnak limifhd to press
soyf-ce unit. The optical elenent 78 shown in this

¥ig conprises concave conponents 79 forned on the
opposite side 10 fromthe side on which are forned

convex conponents 78a having a cylindrical face or
Indstryadl Apblicablilityace. The shape of the concave

As discussed above, with the present invention, an optical element

with stable surface shape precision can be obtained, which is advantageous in

-terms of both productivity and cost, and which also makes positioning easier.

Accordingly, the present invention is useful for glass optical elements used in

- semiconductor laser devices, for example, and methods for manufacturing the

same.
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conmponents 79 corresponds to the shape of convex

‘conponents 80a with a cylindrgcal face or

non-cylindrical face of an optical elenent 80 that is
to be conbined. This shape can be nol ded by form ng
convex shapes 15 corresponding to the shape of the
concave conponents 79 on therogppsite pressing nold
fromthe pressing nold corresponding to the convex
conmponents 78a out of the pair of pressing nolds. FIG

B isfggﬁghéﬁe tive view of the state when the )
tical t1or ImanpRchwang s eplicy) ggemmtgor masamiconductor
. ave,. Qnent s .
T80 SN MO 8, 6 phS RGBSR EARRR D Jaterial
chispeediiesw8Oa agfait BE peRisit@motd£ment 80, so once the
concave conponents 79 are engaged with the convex
conponériteregoat least pos pressing nadijustinefthe peimeefortied with a

SRS S tE BRE % Sob SR e £ il fce
%@ra\fﬁefpﬁ@ﬂgoé}%&ﬁfe%ﬁa&nmﬁ%ﬁg ogﬁcgpgﬁﬂa&{t bl t%ﬁd

an adhesi vé agent, en the optic enment

opti cathelmednid $Grthan doenprasened dugBichetep in which the molded
sinultqgeously W th the positional adjustnent. After
PRECLemRtomaterdab i Feainte| 2 pbwality afrepticed edementd after the

his_assenbl y,i s,attached to a.light
g%oggggggﬁg%]t érlgfng n\% i ag%%é’ﬁﬁrbfleg Vﬁ?ﬁﬁ&‘:epoﬁ]lt%‘!ll'e or the
like. 30 46 Enbodinment 16 FIG 24A is a perspective
view of the nolded optical elenent array according to
Enbodi nent 16. The construction of the nmain portions
of the optical elenment array 81 shown in this draw ng
Is the sane as that of the 5 optical element array 74

hown i E i.cal el enen rra 1 .
Furt her b shéthotor pldfuBERRLIR o8 HERAD o ST p pempigonductor
Bt cRRicet fochbPding! ROCRAMMIEF ki tHOTAMY QRSosS R0 bRtends to a
formed in a row, extending so as to

portion other than the optically effective component.

3. A method for manufacturing an optical element for a



increase the wwdth of the optical elenment array 81.
The heat radiating conponents 83 are in the form of
flat plates and enhance the hg ?% radi ati ng 10 effect,
so they are made thinner than e optically ef fective
conmponent where the convex conponents 8la are forned.
Just as in Enbodinent 14, a plurality of optical

el enents 84 such as that shown in FIG 24B can be
obtained by using a plurality of cutters to
ssemikcoadeaus Ixsautetice, ephbsiding |a95@?t ofphads %ioléinga an optical
specific width in the 15 dlrectlon arrow a.

Xement majeriahdispoged bpeveas a @ranocpﬁ pneasm@ rontdst af t er

cuttlnqv The o el enent 84 ipn . this.draw

o obt Srhedin g Tefeh pit, PEErn raOoett pb e pais ipformbd with a
lgbbvatille rdoﬁﬁion%hgtth%@ é‘@ﬁﬁs &2non- E‘ghﬂ@ﬁbﬂa%g edgeg‘r%rgfanﬁﬁcal face

conpri ses f heat Iating conponents

ek Eacelmﬂlca'lbf eﬂfdatemreeg]mpoﬂdiﬁnﬁ thb@ppical slesiafism8teridle

formed. When an_gptical element is 20 used in a

seni cor‘iéﬁc%thda§1é¥thGéw%@rl‘@€r$eaomﬁtm stgreaprivhich the molded

OEERPSYLL € Bk AR LS L RBEL Roleh3fpents. e

pFbadhsendldiadiRicBhb eg@bow@hke \e@ﬂnlpohsﬁ@i%mfed' FPaving a flat

equi pped with the heat radiating conponents 83a. e
description of FIGS. 24A and 24B was preni sed on a
construction 25 having the protrusions 83, but the
construction instead may be one in which there is no
region in which protrusions are fornmed, and there are
heat ' radi ating conponents extending directly fromthe
optically effective conponent where the convex
conmponents 8la are fornmed. FIG 24C is a perspective
view of an optical elenent according to 30 another
exanpl e. The optical element 85 shown in this draw ng
conprises 47 flat heat radiating conponents 86 forned
adj acent to the optically effective conponent where
the convex conponents 85a are formed. The optica

el ement 85 shown in this drawing is obtained by
nol di ng an. optical el ement
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array in which flat heat radiating conponents extend
fromthe optical 5 el enent ar rgﬁ 63 shown in FIG 19C
and then using a plurality of tters to
simultaneously cut this in the direction of arrow a.
The heat-radiating effect is excellent just as with
the construction in FIG 24B. Enbodi nent 17 10 FI G
25A is a perspective view of the optical elenent array

i [ 190t array
e ol AR LA I el e R LB R o7 o
on the isithe cuatieg stdp)ehgrmoled dptical eldnsnEfattrialliB@ut so as to
Sll de faces of the optical elenment array 87, that is,
tlpave helindsihgastiongorsesppedpunid the Bat compinenace
where the convex conponents 87a (the optically 15
ef fective conponent) are forned, so as to extend in
the | engtbhwihed @i, j T | : r,0
56 do ot et Tesab B0 ing (P SBULAL SR mH G B el Rfifton ductor
fesat dénate, opensrisingtsetappofiptestomoldihg eat bpticsclement material
Fl. GS. 31 and 2, so.that a  nold_that opens laterally
dhennsad hetwaera @ pajriof Pressing mebdyi nent 11, when the
protrusj . used for. 20 si t,j opj,ng._and. t he .
opt i caﬁ“g%}élrrrg%{ qégsrta@n%]?miasss RS a?l"étoﬂﬁ Batt 5 %ﬁﬁled with a
igh6oveC iRy @¥mp@RBAN CRAS fiTds W hdh-8yPhd¥igdll fa¥e OF £LE}iRASCal face
in the direction of arrowa, the result is a
BB dwatntigallyf effsstive aiongicaremntin the ophicahelemedsit G at2ui], and

FIG 25B is a perspective view of the optical elepent
Cafter g]ih‘i‘ PF?ﬁ??ngﬁ’é’igﬁ?iV@é‘Pht &?@W{@Bgeéﬁﬂmmnpﬁt thfogmed has a

e TN EA T -
havire ablogleh-hlpckingt 8ffectophd/enl a BlefiRAliabherofed! Bt £8ded to the

91 (plate nenbers), and FIG 25D is a perspective
{latwommongat before the opticaheldoenti nptefiat epopted,aind the added

AP 5 BBre o BBt e 08530 eocing o

AL 85 GENUYmel ooves 88a are filled with an
adhglgthve 3Omﬁi§§(gﬁ’c§rﬁg2 (the hatched portions in FIG

25D), the plates 91 easily can be 48

5. - The method for manufacturing an optical element for a semiconductor

laser device according to Claim 4, wherein the material added to the flat
component is at least one material selected from among carbon, graphite, and

graphite sheet.

6. A method for manufacturing an optical element for a semiconductor
laser device, comprising a step of press molding an optical element material
disposed between a pair of pressing molds,

wherein at least one pressing mold out of the pair is formed with a
groove-like component tha_t forms a non-cylindrical face or a cylindrical face

as an optically effective component in the optical element material, and
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bonded to the optical elenent 90. FIG 26A shows the

state when anot her optical elenent 93 has been joined

to the optical elenment 90 thagihas been joined with

the plates 91 in FIG 25D. If the plates 91 are

joined to a light source substrate in this state, 5

the assenbly of the optical elenment 90 and the opti cal

el enent 93 can be fixed to the |light source

substrate. The plates 91 can be utilized as fixing

menber $he pressahs mqldauivdleich the g@rosedtlikt icompehtacis formed has a

FlG 26B is perspective view of anqgther exanple of
t&ﬁmpeaqentzfr pdiacenhin the groovpdikecompendnt, and she surface

' Y re forne 10 in .an optical
dpaghitths ' R A% B SilRfle e Fa Bl ffjee rousnness
of eneptodR- 1IN Ebmbbhent 9N Shatl&F itRS m&l'il@d‘?%ﬂc‘éﬂalement material,
el enents 90 and 94 are joined via plates 95 (plate

feerbpeion swwrrdspoading nw rbedflaor conponent wrilh lve an optical

@%ﬁg_ﬁv%mtgi al between | enses. The heat-radiating
ogIng fHeet e as in the exanple in FIG 26A 15

In the exanple shown in FIG 25D, plates 91 that had

been formed separately fromthe optical elenent 90

ker e | Thoadethiodhfol hsnWiattrdhe ahejRivhl elddnd f3€ a semiconductor
fﬂ;gs& ng nold may be designed to produce a shape in

txlevine aenppdingty paypurdph§laions Hetpbamderamh the groovelike
igyt egl[lal. I.n_ Enbodi ge]%gst 1£ to 17 above, the
SRR WRREEeHE PR S5 9EF- 20 obt ai ni ng opti cal

el ements by cutting an optical elenent array, but the
press nol ding described in Enbodi mrent 1 nmay be used
80 nol The miéthoduat nephifaeduried enepikalielegtddtyfons saalitonductor
nbocéiférrent 18 25 FIG 27A is_a_perspective view of the ]
eT dgVi1cs) erending: Fngnycmsy of kdpims 1Rsh6dmheneinl the Eheove-like

' I h | is d i h i d .
L R TN NIETITAL T —

Qplidiseantlyhan that of the optically effective
conponent where convex conponents 96a are forned.

9. An optical element for a semiconductor laser device, comprising a
non-cylindrical face or a cylindrical face as an optically effective cbmponent,
wherein the optical element is obtained by press molding an optical element
material disposed between a pair of pressing molds, and the non-cylindrical

face or cylindrical face is formed by a groove-like component formed in at
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FIG 27B is a perspective view of an optical el enent
according to another 30 exanple. The optical el enent
97 shown in this drawi ng al soggas side faces 49 whose
surface roughness is greater (shaded portion) than
that of the optically effective conponent where
convex conponents 97a are forned. This surface
rougheni ng can be acconplished by form ng a rough
surface on the corresponding nold. 5 FIG 27Cis a
deastpeet pressinigenvobt otthef idiegisgrwhen t he optical el enent
96 and jthe optical elenent 97 have been joined. Since
the si d@ef apidgal, slamenle commsiighcAcflat epmpergite pdggcent to the
[ ght qi venti ng unnecessary
ﬁ%‘ﬁ%(y4¢cg?n&g§%%$g}@?gielﬁ¥algﬁ%f éldopti cal elements. The
descri piinaweriahhivied KBRE-BlobkidPefetalRy6r Mt radiating effect
prem sed on 10. the optical elenment arrays or optical
dp afdpd 0 bt Agt pewgovent.by the press nol di ng
descri bed in Enbodi nent 1, but since the '
characteristic feature of these lies in the shape
itself after nolding, production is not limted to
press nolding. 15 Industrial Applicability As
di scussed above, with the present invention, an

optical element. wth stable surface shape precision )
din beTdst apiied], eloment far adsemicanduciori laser aleviceoficcording to

R R KON, I ——
bl et &SI UmbAE (AHISE RPHAR] il BIEM e URES. | N

20 seni conduct or Iaserégew ces, ?or exa
nmet hods for manufacturing the sane. 50 CLAIMS 1. A
gzt hod .f or manufacturing an optical elenent for a

mi cofidueblral plezeentaéen aeserasapdnsionglagesdeyies; comprising a
B{)ﬁ%ﬁfliﬁﬁi‘fébp ¢ @"or gtéy?i%ldrﬁzlaf ?gcr(]at asv%%ecgﬁt{ilclally effective component,

wherein the optical element is obtained by press molding an optical element

~material disposed between a pair of pressing molds, and the non-cylindrical

face or cylindrical face is formed by a groove-like component formed in at
least one pressing mold out of the pair,

the optical element comprises a flat component adjacent to the
non-cylindrical face or cylindrical face, and

the surface roughness of the flat component is made greater than the

“surface roughness of the non-cylindrical face or cylindrical face so that the

flat component has a light-blocking effect.



10

5 di sposed between a pair of pressing nolds, wherein

at | east one pressing nold out of the pair is forned

with a groove-Ilike conponent 5phat fornms a

non-cylindrical face or a cylindrical face as an

optically effective conponent in the optical elenent
material, and the nethod further conprises a cutting

step in which the nolded 10 optical elenment nateri al

is cut into a plurallzy of optical elements after the

nbt-ded A pratbaf for aramfaptiring an ddscabetsmenipeomprising a step of

ite The od for facturi
ﬂﬁﬁgé eSfinfonf pRnc Elsticandnatar fxpreddudlwen o pair of
qﬁgggggqugg Claim1l, wherein the vapor deposition
extends to a portion other than the optically
ef f ect iwkereomadreatt. 013 plesmhpadoldosutmahtiaphiir isnfprated with a
tlcaL el enent for_a 50a sem conductor |aser device,
H%Yq ke @0311.%011’@515 dhap feras gonem ﬁ@ha@n@fﬂt fagalor acphndrical face

{ e

eﬁbﬁdmaﬁl | €ast %ﬂfg ncz)wm{éﬁ%r}g% 1% tlgg &8 et'ﬁénﬁéﬁri‘alr gnd
f or med portibn@ thet Q¥ ecdrickfe GAMANABHLH '?ﬁ‘feci:i%h%f ¢he groove-like
non-cylindrical face or a cylindrical face an

épmipoarnty aed famed et dmmmrﬂamhngrﬂleamgumwmtre rthatgroove-like
mat eri al §%§ thod further conprises a cutting step
CAORAPERL 11O MSAded optical el enent material is cut

into a plurality of optical elenents, the pressing

mold in which the groove-like conponent is forned

H8vi ng Thefrhathddlfor eeameRenirihe hieshtaal ak@dnt £cbfding to Claim
groove-|i ke conponent, and in the cutting step, the

nol ded optical elenent material is cut so as to |eave

behi nd the portion corresponding to the flat

conponent. 5 4. A nethod for manufacturing an optica

el enent for a sem conductor |aser device, conprising

a step of press nolding an optical elenent materi al

di sposed between a pair of pressing nolds,
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wherein at | east one pressing Ef?l d out of the pair is

formed with a groove-like conponent that forns a

non-cylindrical face or a cylindrical face 10 as an

optically effective conponent in the optical elenent

material, and the pressing nold in which the

groove-|li ke conponent is forned has a flat conponent

fornmed adj acent to the groove-like conmponent, a

nﬁ’e}”' reinhayvphygakhity jofnthep Ererieniake fepaponanty ewe aarranged at a
- Lating effect is added to the flat conponent

It;gz%tglrﬂec %I'optical el emrent material is pressed, and

the added 15 material is transferred to the optical

el ement _material during the pressing of the optical

elenentThanethed forsmatidacteringdah optivaheleasingrdcogrding to Claim

g%i c}g?l el egent for a sem conductor |aser device

SFELELR LB EPRFRNUPORMIIeRTE ARANgRAei0 28 tadgcither parallel or
the ; i d 5 At st ope..materi al

e S TR e i of S0 B0 LR Sieanp

sheet. 6. A nethod for manufacturing an opti cal

el enent_for a sem conductor |aser device, conprising
S5st ep Tdte wetked fayl manyfantuoipgi ambptitalndamematiecording to Claim

d
di sposed .bet ween a paj.r of pressing np|ds, wherein
32 NRBRSE RS BRG] Rt o fommal sinth Pides Bnpbdormed by
Vhichsdbtill PAKEs) | ke conponent that forms a
non-cylindrical face or a cylindrical face as an
optically effective conponent in the optical elenent

terigl, and 5la the gessi ng nold in which the
ggooveTbﬁkI@e@mdpMémnu cteringdirhepticalfdlemenb apondimg to Claim

r j;acent to the.groove;like co nent, d the
121 PR AR BE Hhel @ BidHe e Hoenshpimante slodrgdake component.
greater than the surface roughness of the groove-like
conmponent so that, of the nol ded optical elenent
ét er i The Bethoe foomhanafacouriag panebticltddehbat ht@irding to Claim
ggn‘%&zﬁnt wi |l have an optical _|ight-blocking effect.
4 e CRBIPTIHNE fa AU RS witem gnavhin tlheameldedemticadrelement

ﬁla%gﬁgfﬂsncqﬂ(\i}l% a plurality of optical elements,

wherein the cutting step is performed with the molded optical
element material disposed on a base,

the concave portions are deeper than the groove-like component, and

of the molded optical element material, a convex component formed
corresponding to the concave portion is brought into contact with the base, a
space is provided between the base and the non-cylindrical face or cylindrical
face formed corresponding to the groove-like component, and the cutting is

performed in this state.

18. The method for manufacturing an optical element according to Claim
12, further comprising a cutting step in which the molded optical element
material is cut into a plurality of optical elements,

wherein the concave portions are formed with ridgelines formed by
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| aser device according to any one of Clains 1 to 6,
wherein the groove-like 10 coyponent conprises a
plurality of rows. 8. The nmethod for manufacturing an
optical elenment for a sem conductor |aser device
according to any one of Clains 1 to 6, wherein the
groove-|li ke conponent conprises a plurality of rows,
and these rows are disposed 15 equidistantly. 9. An
dp@hﬁaﬂjngphanm had a seni conductor |aser device,
conprlsh non cylindrical face or a cylindrica
f ace ag griidgalines| arp wean 1 vefezomsofos mositiogtd djwstorent in the
QR g el enent is obtained by press nolding an
opticdl elenent 20 material disposed between a pair of
pressing nol ds, and the non-cylindrical face or
| indrical face is formed by a groove-like conponent
-med The atetBQd foremanudaetupmessn ogtioal eleasntafccoitBng to Claim
el enent conprises, a flat copponent

|
2@ it eg ﬁ%"i‘n%amwgrﬁaw SYiaing BR ey olanfirst optical

eyt 10 A A PR g

optipahdbimentnadditalopti cal el ement for a seni conduct or
| aser device according to 10 Caim9, wherein the

nat er i ¥hergindhetconeane NI&tOIx:xsrdmpemthals the¢ greastlibaneomponent,
erial selected fromanong carbon, graphite, and

graphite sheet. 11. An optical elenment for a

sem copflygd Qﬁolldéaq{ tﬂ:%Y'e‘f&neﬁ dﬁﬂef‘iarl'g %onvex cgmponent formed
non-cyl i ndri cal &g or a cy rical’ face as an
omlﬂ'esmiri@lngftbetdiel Mcaoamaﬁh is jémedhey ehd sédvRdopptical element
el emsni i s obtai ned press nol ding an optical

BYEREAL febace db M%’p{ﬁ@ebeb’éﬁ%éhe sepeind opticpl ebmnewt material

B ¢ Bhe, bl G Hpist s, Rt GHin e Rt | heapptically
bRSE VO REMRIoRB S %rmylp%nefﬁ Qb e hEdve- hk{ (io(ﬂﬂ%(ﬁﬁa%t and the

el ement conprises a at co onent ~adj acen

-cutting is performed in this state.

- 20. An optical element for a semiconductor laser convergence, formed by

cutting an optical element material formed by the method for manufacturing
an optical element according to Claim 12,

wherein the surface roughness of the cut face produced by the cutting
1s greater than the surface roughness of the non-cylindrical face or cylindrical

face serving as the optically effective component.

21. An optical element array in which a plurality of optical elements are

formed integrally, wherein an optically effective component on which a
non-cylindrical face or a cylindrical face is formed, an extension component
extending from the optically effective component, and a positioning
component formed on the extension component and capable of positioning the

optical element array are formed integrally, and the positioning component



20 non-cylindrical face or cylindrical face, and the
surface roughness of the flat conponent is nade

greater than the surface roufttmess of the
non-cylindrical face or cylindrical face so that the
flat conmponent has a light-blocking effect. 52a 12. A
nmet hod for manufacturing an optical el enent,

conprising a step of press mol ding an optical el enent

mat eri al osed tween_ a pair of reSS|ng nol ds,
TRCPEIR0 {0 RRSREPOHG thr @y Ab thol BhueehbONE (Hdighieleients after

QARG b bl t§f %Yc%l eieﬁs‘]&ﬂ%%gsr% tgla'#tl}; tg%lgtbef @sreglﬁfor positioning

non-cylin rrcal fac or a cy

chiriegthey ceftirecind EorcRANLAL adjlsthenOft iHed a ! (ﬁ"fﬁ@ lurality of
materjial, and portions that are concave in the d ﬁ
&WF@@¥?@ﬁ“ﬁﬂsﬁﬁ@rGhecuénngke conmponent are forned at

| ocations flanking the regi on where the groove-like
conmponent is forned. 10 13. The nethod for

manuf acturing an optical elenment according to C aim 53
12, wherein a plurality of the groove-like conponents
are arranged at a specific pitch. 14. The nethod for
manuf acturing an optical elenent according to Claim 5
12, wherein the concave portions are arranged so as to
"be either parallel or perpendicular to the axia
direction of the groove-like conponent. 15. The nethod
for manufacturing an optical elenent according to
Caim 12, wherein the concave portions are forned
wth ridgelines formed by 10 intersecting planes. 16.
The nmet hod for manufacturing an optical el enent
according to Claim 12, wherein the concave portions
are deeper than the groove-|ike conponent.
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15 17. The nmethod for manufacturing an optical el enent
according to aim12, furtherggonprising a cutting
step in which the nolded optical elenment material is
cut into a plurality.of optical elenments, wherein the
cutting step is performed with the nol ded optica
el emrent material disposed on a base, 20 the concave
portions are deeper than the groove-like conmponent,
of Anjeptivel eleticopitdrcay eheriich anpluenlityt of @pti@i\edments are
C onent, formed ,corresponding . to the concave portion _
i@g%egu ‘iegif#ﬁ% vhiRrein: afi cRtCRUY palfective compement on which a
' 5 e. -cyl indri.cal. face
R RRELIRED o O PR B RRE Sl Bl WA R Bsion & mponent.
grtendinly kikomonpenesyticadlyd éffetbiél tdodpdrent2%and a positioning
performed in this state. 18. The method for
rfemponent dprrged andheiczaensibe wempoaeob adi g pableGdfapasitioning the
risi utting,step in which the

#éﬁ é#%g%%tgorr Y@ﬁ%ﬁ‘?ﬂgﬁf&%ﬁeggl lyandt into a

pl ural ithy ﬁ?fsit‘i’&{ih%adonﬁl)W&ééﬁomemﬁgﬁ&&#E?n&i&ﬁ?vo? diagonal

portions are formed wt I nes

iposEraEcefi thg tploapess ofuigohal pogitiehs bethasticidede@snfarray.
reference for positional adjustnent in the cutting. 5

19. The nethod for manufacturing an optical el enent
according to Claim 12, further conprising a cutting

step for cutting an assenbly of a first optica

eBementAmapRédlallement BErai0! Ae4HBE Eﬁﬁﬁrﬁéﬁ{ﬁgﬁpgcal elements are

material, and a second oOptical elenent

Wrened nintegradlyn ceberepor a1 oopticalije afdctivhatorhpenent on which a

roove-li ke, gonponent, . 10 and of the nol ded optical
gPE'rFé( %&?gﬂ? or 3 eamdncallage de fermed.nea extension component

6Qfd; ngpRg LRt : av rtion is jojned o the .. .
ekt c])ﬁzﬂ%p frond ‘the enEFllfq"gﬁ§ 6PreRlle ' 20mponbit, 2ad Ca positioning
component formed on the extension component and capable of positioning the
optical element array are formed integrally, and

the positioning component is a rough face whose surface roughness is

greater than that of the non-cylindrical face or cylindrical face.

24. An optical element array in which a plurality of optical elements are

formed integrally, wherein an optically effective component on which a

non-cylindrical face or a cylindrical face is formed, an extension component

extending from the optically effective component, and a positioning

component formed on the extension component
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material, a space is provided between the second
optical elenent material andsthe non-cylindrical face
or cylindrical face forned as the optically 15
ef fective conponent corresponding to the groove-like
conponent, and the «cutting is perfornmed in this
state. 20. An optical elenent for a sem conduct or
| aser: convergenc_e_, formed by cutting an optical
etehsapablet ef basitoime dheyptivel mhirthedt fioray are formed integrally,
rrarpcrf acturing 20 an optical elenent according to
d'd m 12, wherein the surface roughness of the cut
face pripduced; -1 he i -1 S er n.the .
surfac etﬁrgo ggﬁlﬁg&ﬁ%f Cﬁ%&?{“{)}%— é%/ 15 g%(?@c aIObF‘rgggd oEy notching the
eptémdon campohaae serving as the optically effective
conponent. 25 21. An optical elenent array in which a
plurality of optical elenents are forned integrally,
rei n igally. effective.c onent..on ich a
A oy PR P RER] SPmebedirt &Y ¥ FtFF Gonor ke pLontghglpments are
For0xd et SMIBORABRAL aBXbeALAINg éfféb@iv%h%oﬁgbhgﬁé I which a
effective conponent, and a positioning conponen
enneydinsirical daex vers cplindxoglofreatis doemedpahl extofision component
poEit'.oni g the 30 optical e|lenment array are formed
°H E‘étﬂl‘ag | 3,018nc¥h€hé)l),§%9§ ly; sffestive ovpimementisand sa  positioning
- each of the plurality. of e
SOPPRAPhOREMAEPIRIY kPR oRprbHEnBr i Anbellegif positionine the
opticsladlecfleditRit gy e fdialed inté@hiReaHged for
positioning during the cutting and for positional
adj ust Aeew of préteusiaoh fofmeddrahur aluitalitpfof peptrusiins is formed

el nt% af.ter the cutting,, 5 55, 22. An optical .
SPzﬁgﬁ’f‘ Y CPRPRRLR apchihg BesitipnmE epnpergntcisadanst part of
ﬂi@plﬁrﬁ[i@?@fb%ﬁ&%ﬁhgy' wherein an optically effective
component” on Ich™a non-cylindrical face or a

cylindrical face is forned, an extension conmponent

extending fromthe optically effective conponent, and
6.posi f\nomitiegl element array in which a plurality of optical elements are

- formed integrally, wherein an optically effective component on which a

non-cylindrical face or a cylindrical face is formed, an extension component
extending from the optically effective component, and a positioning
component formed on the extension component and capable of positioning the
optical element array are formed integrally, and

a heat radiating component extending so as to increase the width of
the optical element array is further formed adjacent to the extension

component.

27. An optical element array in which a plurality of optical elements are
formed integrally, wherein an optically effective component on which a

non-cylindrical face or a cylindrical face is



5 conponent fornmed on the extension conponent and

capabl e of positioning the optical elenent array are

formed integrally, and the po?ggioning component is

formed in at | east one pair of diagonal positions of

the two pairs of diagonal positions of the optica

el emrent array. 10 23. An optical elenent array in

which a plurality of optical elenents are forned
integrally, wherein an optically effective conponent
dormhilcharm extensioy! icomipbaeht f@aen®inga feathi BHE | @licdIRE effective
is formed, ap extension conponent extending fromthe

SPRIRCRENY: 274 adtqsitdonipgremepanendformed oxi theoentaysioh component
f -0n. th t ' t .
R PREMe & R Bliriay o BDBER PRareHl Sitam, ot fanegh dntogrally,

fagrdmed i ntegrally, and the positioning conponent is a

rough face whose surface roughness is greater than

t hat ofthe hwsHumiog| comiporealt fsafoemedd oyld fatei oalthbagosite side

%O 23 3n o&%%cal el ement . rraﬁ in which a pluralijt

yorg she dage whepe the ngpeylindricali facerargpvindyicaliesesisfosmed, and
[ y fecti 0 i a : .

RL Bk ViR 87 YRS CBE b ik Raflhlents coprgspending to

anneyliedsicabhfmemponent extending fromthe optically

ef fective conponent, and a positioning conmponent

formed on the extension conponent 55a and capabl e of

positioning the optical elenent array are forned

integrally, and the positioning conponent is a notch

obt ai ned by notching the extension conponent. 5 25.

An optical elenment array in which a plurality of

optical elenents are forned integrally, wherein an

optically effective conponent on which a

non-cylindrical face or a cylindrical face is forned,

an extension conmponent
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extending fromthe optically effective conponent, and
a positioning 10 conponent forged on the extension
conmponent and capabl e of positioning the optica
element array are formed integrally, and a row of
protrusions formed froma plurality of protrusions is
formed on the extension conponent, and the
positioning conponent is at |east part of the

M ylghddiyaldhedrotrusions. 15 26. An optical el enent
array in which a plurality of optical elenents are
formed integrally, wherein an optically effective

onept on .V\%iech a non-cylindrical face or a _
%ndr & PPYigleclemand rmay “agsording fei Gaimofbotdner 25, wherein

engi: i.cal l ffective, coppongnt nd .
DO LTSRS 5L SRR R entnsion
compaient. and capabl e of positioning the optical

el enent array are forned integrally, and a heat
radi ati ng conponent extending so as to increase the

I dth of the optical elenent array s further forned
28 acent b e e oo lec}ﬁ%&ﬁewiu@%twf opfical elements are
ol t L i | i1y l,cal .
IPAEA L T00, OREUIAE A LR ABHLL RlRBRUACEY win o

aohegtlindricad fpenent @lindticah face ROr@¥H A8HILatodv@Brmed on a
yw a cylindrical face is 55b forned, an extension

shbslandialbn pemeptidienlarnto dpei fask| ywhefd dbei optically effective
ni,. apd _a positioni ng conponent fornmed on the .
SOMBIRRAL s CRmibah AR, aateniing, Bl dhepinethyien girmion of said

' eabitaalkilhyermpbndcuiy Be formed integrally, and 5

the positioning conmponent is formed on a face on the
opposite side fromthe face where the non-cylindrica
gsce or, cylindrical face is fornmed, and

. An optical element comprising a non-cylindrical face or a cylindrical
face as an optically effective component, wherein an extension componént
extending from the optically effective component and a positioning component
formed on the extension component and capable of positioning the optical
element are formed integrally, and the positioning component is formed on a
face on the opposite side from the face where the non-cylindrical face or

cylindrical face is formed, and the inner face is a plurality of concave

components corresponding to a non-cylindrical face or a cylindrical face.

31. An optical element, comprising a non-cylindrical face or a cylindrical
face as an optically effective component, wherein an extension component
extending from the optically effective component and a positioning component
formed on the extension component and capable of positioning the optical

element are formed integrally, and
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the inner face is a plurality of concave conponents
corresponding to a non-cylindrical face or 56 a
cylindrical face. 28. The optkgal elenment array
according to Caim?21, 22, or 25, wherein the
positioning conponent is a protrusion protruding from
the extension 5 conponent. 29. An optical el enent
array in which a plurality of optical elenments are
formed integrally, conprising an optically effective
conponghe msitidniol c@mprarnt it anduigbahcéd ¥desesu@face roughness is
cylindrical face is forned, and a groove forned on a
ehikrdbagrbea ot £ Py isshpdnenLicarr slindsichbbeenher ¢

the optically effective conponent is formed and

“extending in the | engthw se direction of said

st akn aptivaPelebfid esnakisiAES. nc?ipc;frﬁ‘?dﬁ&ﬂi £84 or a cylindrical

el enent conprising a non-cylindrical face or a

d9td adrae aipticallyf elfectie eompphén@l Wiesfihest i aggension component
coppopent,, rein. anp extension conponent extending
FF‘E%“{}H% fB?Ftvl\%ﬁﬂp;fﬂcéﬂY é&fﬂi}‘é‘? EOMPORERt apd @ ppsitioning component
POShEd YN Bl GHPLIEAT t tension. . :
conponent an% capa é”gﬁﬁgg§?ﬁ%§%F%éaﬁﬁéogﬁ??%anng the optical
eleanent awr foriedidegrallggsad | y, and the positioning

conponent is formed on a face on the opposite side

fr om t Rehdatcradingng compoment extémdingcal a$ ¢ énowragd the width of

indrical face .s forped, and the jnpner face is a
gl?{éu?%ﬁﬁ]fe}‘é?ﬂe&% h%g‘v“éfl%gﬁﬁt?ﬁ*:%@é@mo dideRoR somponent.
non-cylindrical face or a cylindrical face. 31. An
optical elenment, conprising a non-cylindrical face or
d3cyl i Wtei gaical 2Beihaat sesordingnbi Chlihy 38f W@klrb¥Ethe positioning
conponent, wherein an extension conponent extending
$HIBRPRGRE 155t Prafrugionprebidieg Enomp the pxteasibracomponent.
positioni ng conponent formed on the extension
conmponent and capabl e of positioning the optica

84 eMeNAnabBtikAl BénbAt ek 2N SpeRAlly effective component on
which a non-cylindrical face or a cylindrical face is formed and a heat
radiating component extending form the optically effective component are

formed integrally.
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t he positioning conmponent is a rough face whose

surface roughness is greater than that of the

non-cylindrical face or cylindrical face. 32. An

optical element, conprising a non-cylindrical face or

a cylindrical 5 face as an optically effective

conponent, wherein an extension conponent extendi ng

fromthe optically effective conponent and a

RIS LT OThaQotaIOBRIhen( QIBAIIAR tHCORKAPNTA Ofvherein the heat

component and capabl e of positioning the optica

dladnitime gerappoentels thineer gdn/theoatiallyedledtadidhipigent.

conmponent extending so as to increase the width of 10

the optical elenment is further fornmed adjacent to the

ext ensi on conponent. 33. The optical elenent according

to Caim 32, wherein the positioning conponent is a

(60t r usA anethiodt foudinagulficinpe afXSRGI1 WeBRRP ISR - ihSwhich a

34. An optical elenent, wherein an optically effective
WrHHan o ewticahielpmgnte mrey famard dafegralle srhemein an optically

i ical face is fornmed and eat. .radiating. .. _
%#ﬁﬁ%ggé r??mé’QPSH ioﬁlgwfhd?l?nat H@n'c%? ; aﬁcpy fager gk i gylindrical face is
EHTRODNE RN HxBendiOh "BSkn] ing i i
el ement accor dri1 rllg to g%%n%%}gt%(\%%lrﬁéi gﬁ@tﬁegﬁga@}%ﬁ@ effective
catipaneny ashp goeitioniagtdnpuek nt fammédenablki abhsion component
ef fecti ggﬂ conponent. 5 36. A nmethod for manufacturing

andsapabla ofgrosHaemng thgprticalaleatent anphy pze fayned integrally,
optica : : ned i ntegral | rein an }
opti callw!h;%/‘3 E&gf ﬂléeito ? élgaiz:g %ﬁwfrr . Wh?%illd‘%\{fﬁy pressing an optical
slemént! B rifladisheed Kitwef bgﬁrdf%@gsgiﬁ% ¢ndigs. formed,

an extensi on conmponent extending fromt optically
effective conponent, and a positioning conponent

rmed,on the extension conponent 10 and capabl e of ]
%Zsi ti én?’ﬁéh% goromqnélafﬁcfélr&% Hae gphigyl alementr aeagrding to Claim

byt : m@ﬁp [yn tical .element. array is :
rrg’l Sig{éﬁ%{/ry Fi):PgS ﬁ(gélaﬁie%% rlgzg gra%!lgr@ﬁfd1er@a$gr pgﬁassmg an optical
elesparatdaheideEpcseAMdtwebn i $5i 0P BrdREdS molds. A

nmet hod for manufacturing the optical elenent according

to Caim

38. A method for manufacturing the optical element according to Claim
30, or 34, wherein the optical element is molded bjr pressing an optical

element material disposed between a pair of pressing molds.

39. A method for manufacturing an optical element featuring an optical
element array in which a plurality of optical elements are formed integrally,
wherein an optically effective component on which a non-cylindrical face or a
cylindrical face is formed, an extension component extending from the

optically effective component, and a
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15 29, wherein the optical elenment array is nol ded by

pressing an optical elenent material disposed between

a pair of pressing nolds. 38. 5Zamet hod for

manuf acturing the optical elenent according to Caim

30, or 34, wherein the optical elenent is nolded by

pressing an optical 20 elenent material disposed

between a pair of pressing nolds. 39. A nethod for

manufacturing an optical elenent featuring an opti cal

P EHEARINg pamppRenihfamed pinuthé iexyersfiow ppmpmneet emehicapable of
f.orned. j nteqgrall wherei n an tically effective .

%Oer?ﬁ%ﬁ%]ﬁ’lg Biﬁe vﬂ%ﬁt‘:ﬁﬁ aéiﬂ’@ﬁ-néy?‘frﬁéf r ?Ef'a&glflﬁ% egragly, wherein the
sl L5 SR AP

e o PO, SEPR e DO FrC R, ABeEarRRER: sy, afior

awbizh theoxitidad elengemonpragdstcut ditwedphitalibeofsdengie®inents each

conponent . and capabl e of positioni n(Izj the opti cal

SPEsHRS she Rpnayndsicab thgernreylindrical fver ei n t he

positioning conponent is used to position the optical

el enrent array, after which the optical elenent array

140, cut A Bi@had bk it uthcAlri AR LI Cabi N UBALAE 836frhe the optical

including the non-cylindrical face or cylindrica

federaent @rray mecdmsling do Glaind &% uvhagiam epbitkaling component is

el epent featuring the optical elenent array according

H5eeh 19 Ressgon, fher aptical 'S‘Smewoﬁ“l‘ﬁga a@wpmﬁ the opideal element

i tion b ical.  af ich the.
SO0 8 L0 PSR! O Yo e o) e e

ophiaydindel@inEiiesoredtindrigl gseng the non-cylindri cal
face or cylindrical face. 41. A nmethod for
manufacturing a |light source unit, wherein a plurality

opti,cal . el nts are produced by cutting an_optical .
oo Setbof T imaiboimas & Bkl sespeofumgbewharein a plurality
' r . L. ticall . .
of PEBBAISIOLED i B o5 S MBI b o which
a phdrality iof adpticat @lémento 98 dordedexitepSIRN wRERM SN C(l)ptically

efy}t ending fromthe optically effective conmponent, an ‘
allpgave compagerbepowsich fonmedybindricel édeeasiaocylindrical face is
fo%%oe%egﬁ extension component extending from the optically effective
component, and a positioning component formed on the extension component
and capable of positioning the optical element array are formed integrally so
that each includes the optically effective component and the positioning
component, and

the positioning components of the optical elements obtained by the

cutting are used to position other combined optical elements.

42, The method for manufacturing a light source unit according to Claim
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15

and capabl e of positioning the optical elenment array

are fornmed integrally so 20 that each includes the

optically effective conponent &hd the positioning

conmponent, and the positioning conponents of the

optical elements obtained by the cutting are used to

position other conbined optical elenments. 25 42. The

nmet hod for manufacturing a |ight source unit according

t‘gkd gi m.58 41, wherein the positioni n(fq conponent is

forne e%nathtealé@l@ﬁnmgecwpp@%@mels firgecd pom tfhee badde opposite
-cyhindrical fagce.or lindrical, fa I S

R Bl B e b Pon ST G agiop  Hhekitr iy ioicah g formed

CORPORE HhBe £ @acreeﬁpgr}ﬁhﬁﬂiﬁyooﬁpoﬁt%%%dxﬁ,g&g%xﬁg:rcoif?e%soﬁaing to a

a cylindrical face, ‘and positioning wt
dbereylitca face at aeybndnical famepand gosiitbrhiyg eaobothdigcombined
ave cogone t n.a non-cylindrical face or a

t he. con S

@;P?%Cﬁﬁﬁ?%tﬁ?n‘fsa psTiormedoby cionglpning ithe| covsave .congonants on a
whhad; -ng -a 44 ght ~sourge uni t erein

TR cATHI A% KGRl ol br RO bisn! FiFceS.
cutting the optical elenent array 10 according to

C.aim 29 so that each includes the optically effective
donponénmethpd fohmapufoviairiamd light sromeasitrwhéidihed plurality
kth.an,adhesive material t ond pl] ate, nenbers at

B hARTPRREAE R Todwed Penthibimes dhal pBcmomment array
ab@rdsBsto Tinh Q9N ' i tigal.

el enents Oand:;hg)ﬂr1 @;‘9 ggrd?lg:ennefaﬁlglqvhmbﬁdeg%ﬁgém%?cgﬁ es%ﬁ#lg% component
aodpbaarbove, adSTRACT A net hod for manufacturing an

optical, el ement conprises a step of press nolding an
opt i cafhe| Eeeres rmreefilled ith sposadhésmivewentanalppebond plate

h 7). and i ired | head (8),
BT e SRR 0B U aRERSPAS S0 B e e
frepinitgadi{iBhihér EOMBRbP oftioRY Eldrh&esCOMRRPEE iMe with a

light source component.




fornms a non-cylindrical face or a cylindrical face as
an optically effective conponent in the optica

el enent material (6). This naf®s it possible to
obtain an optical elenment with stable face shape

preci sion, boosts productivity, and is al so
advant ageous in terns of cost.
ABSTRACT

A method for manufacturing an optical element comprises a step of
press molding an optical element material 6 disposed between an upper press
head (7) and its paired lower press head (8), wherein in the upper press head
(7) and/or the lower press head (8) is formed a groove-like component that
forms a non-cjr]indrical face or a cylindrical face as an optically effective
component in the optical element material (6). This makes it possible to

obtain an optical element with stable face shape precision, boosts productivity,

and is also advantageous in terms of cost.



