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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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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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30 cylindrical shape, there is also a techni que for

obt ai ni ng an aspherical lens, in 2 which the face

with the optical function is gsynmetrical to the

rotational axis, by using a pair of pressing nolds
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there is a variance mn 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



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 nmenber
nmust be bonded in order 30 . to hold the lens to the
device, or a jig nust be used for positioning,
requiring 3 conplex adjustnents. The present
invention relates to an optical elenent array and an
optical element that sol ve ihese probl ens encountered
in the past, whose surface shape precision is stable,
whi ch can be manufactured at high productivity and | ow
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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.



cylindrical face or a cylindrical face as an optically
ef fective conponent in the optical elenent material,
and the nethod further conprises a cutting step in

whi ch the nolded optical elenent material is cut into
a plurality of optical elenments after the nol ded
optical elenent nmaterial has been vapor deposited. 3a
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. optmpél@f.ngn%attzﬁﬁstﬁspg% 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



pressing nold out of the pair is formed with a
groove-|i ke conponent that fornms a non- cylindrica
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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



formed with a groove-like conponent that forns a
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by notching the extension component.



surface roughness is greater than that of the
non-cylindrical face or cylindrical face. Another
aspect of the present invention provides an optical
element array in which a plurality of optica
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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



conponent extending fromthe optically effective
conponent, and a positioning conponent fornmed on the

ext ensi on conponent and capabl e of positioning the

optical element array are fornmed integrally, and the
positioning conponent is formed on a face on the

opposite side fromthe face where the non-cylindrica

face or cylindrical face isg4,fornmed, and the inner

face is a plurality of concave conponents

corresponding to a non- cylindrical face or a

cylindrical face. Another aspect of the present
eﬂf&\ﬁesunﬁ e85 h

A R LA PEOE TR Beclih oY

L@é allyinegpondicylrifasal |y effecti ve conponent on whi ch

a no C

For rageiel e R el ABLER! o BEfbien cpporising a
n%‘ﬂé’é‘ﬁﬁp@ lfﬁf@rol‘tanﬁﬂlnémfaéfﬁ@e wh e epw@ﬂy@ﬁbmtwldompdment whereln an
)Féelfr?g s WI | rgf:é?ll o 'ﬁ% &r "Sglqca&ﬁ& ef’ ec{lendl A nerﬁ an(li‘ a positioning
Cq@mqyentdfounbfbpnfth@ extemri@t h@npmpeemd oépabl&eofmceﬁmntng the optical

BTN RRoBE UL 300 PRS0 TR TS0 e on e

A opppt;ttecaﬂé frontf the dideweheto thpananiylindtel €ics odBylifdtceNBEOR formed,

opponent .ext endi om.t he o tically effective,
ard S W £k 1S, a&ﬂﬂﬁﬂi PoRT (SG5Ca B SBMMPIY FORERPOBingHe a non-
cybixtlsed fawa o€ @ aplriehl fagel capabl e of p03|t|oning t he

optigcal, elenent are fornmed integrally, and the
posr%?%ﬁ?ﬁﬁp%%ﬁ%%ﬁBH?QF§“FBVW%H”8ﬁb%m¥@@@abﬂmﬂﬁéﬂmﬁmﬂﬁﬂga

nodRPASHE@] $icd@r b CPIMdRE HACh a%ﬁ@aﬁ)}@fe@% ShdoR8t wRlrein an

face or cylindrical face is forned and the i nner
exfensignicempopn paendipe Gemdbpenticelly efiprsive spmponent and a positioning

cotfpoh&ist F?Wd% th@efe oﬁ)ﬂoh&g AN g%ipai)%co% 6)8§1t1§111ng the optical

cyllndrlcal face. Anot b aspect
elehcns arel formest iplacmlly, and tbppwfathmm emprnenide mugblfa@ vehose

suffRdy I%X%l?:{/é %p%?éate{rm tfdt of th%%{ohq: 1h&r§éal Ea%g or &1 %X( arical gacc

Optlca tive conmp erelrn an en
conpordler aspeceaiihn gra%cm nstchdoropovitlel hiy opfida elbm\eﬁt compr1smg a

| f or med .
R R I A T .
exwp‘slon abmpelhearrexttnchjigfrf)mrthedptidaﬂﬁ gffadtive,coipdndniend a positioning

o 0Si t gn onent.is a rou h face ﬂh % surface
BT, 42 s% PRSI TRAET Grad, 9782 0 OPFifipRfpe dhg optical

elefn&fne aeffoiydd iRtbtalig] addaciRat ABRLNE EoRPRRA} eXEnditlEso as to increase
i nventi on provides an optical el enent,
th % pétlhﬁ Qp%cal 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



non-cylindrical face or a cylindrical face as an

optically effective conponent, wherein an extension
conmponent extending fromthe optically effective

conmponent and a positioning conponent formed on the

ext ensi on conmponent and capabl e of positioning the

optical elenent are forned int®egrally, and a heat

radi ati ng conponent extending so as to increase the

wi dth of the optical elenent is further forned

catipacemt and at pesigudieg JoaiposaPRAAE. on Rt BAEnsAsTP86hp&Hent and

sent invention, provides an optical elenent, . i
RS ol R 1 B e BB g i ot
ctrarent yiraynidrielded bapeessing an Gpticad dleifett mhReigl diSpost@bdiEen a pair
O§nd a heai radi ati ng conponent extending formthe

oB{els%%W dé‘ffect i ve component are fornmed integrally.
Anot aittes pgrict of the RcRheeaition HENEECH nRiRW HE fhaflufacturing an
&ﬁthop for manufacturing an optical elenent array in
9 74l flempepi feplmg n SPugpelemgnt arsnishictar elurdityretioptical elements
aten f@gfed| InYograll}) O RérBinaRn Wi AR) |ere&fJeeg§ﬂ1éﬁleﬁp 'Spo&ﬁ(&h a non-
n which a non-cylindrical face or a cylindrica ace
pindeige £ ot c¥badiral e dvfrsordan exsaneivdi aegpbnerheiieeding from
tuRRpriealy srretiteesd i i i
Al et S AR BT o cxon
- comprisneanst cangbler olopesitipnings thopupiticall elehenrentayaare dymaxieintegrally,
[ ' opt.j.cal. elenent arra
<hECTEfh 25685l Vom0 04165 SHEEE Bl oy, e
whichibe eptidab tlseent arrqpaisrcut ofto ppheslity@foptick .cldR@its@ch including

_ CL1:0f - resent, .i nvention provides a nethod for
tﬁ%ﬁ%&%@%ﬂc%ggacgﬂrcy Weéllﬁiec& enent featuring an optical
el embnother aspyct of thkipedsent Phextidhi jrividés QRbdRA ol RARRCRuring a

.are formed integrally, wherein an optically effective .
'1‘@%%68%‘8&% n“rf]'i'/ﬁﬁ%&r? iy of el Flempnts fse pipduged by cutting an
optichl Bidficanbrbade visich or pRfhlitRRf ??sﬁ@ﬂ Sd1Merft® WO B ed ing:grally,

xtendin% fkg the optically effective conponent, an
WATHOAN PYR NG sy ® ARRpOTICHt pewhish airina-estindrieal ave or a cylindrical

f26ONRORRREd AR c2RANLE & bt QLM RELOREL Caly :
el ement array are for negqu%téfgg rca{%*“g}gg lélr gl&%] ﬁ%aﬂy effective
componeito iR p PORIBoRIBSt cinsparsad larmeposi tthe rextdnsion ptong@hent and

ca : ' t | {
PUIE pfdblog PG Spricel gk el P By VBRGNS ot cach

0

m}:ln@cpsu tiengpticalp efﬁawticqlc}onqbbhml aridathe pasitioting @bﬂ@&qn&, and the
; er S t of.the present | nyention provides

Pogﬁfggyﬁﬁgoﬁjgorneﬁ%ngf g}?t ﬁl?tf(ﬁg elements obtaine %y the cuetmg are used to

position other combined optical elements,
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ight source unit, wherein a plurality of optica

el ements are produced by cutting an optical elenent
array in which a plurality of goptical elenents are
fornmed integrally, wherein an optically effective
conponent on which a non-cylindrical face or a
cylindrical face is fornmed, an extension conponent
extending fromthe optically effective conponent,
a positioning conponent fornmed on the extension

Briefipe tiengf Deanate of positioning the optical
el errell_i‘rit@sa{quy are Torned integrally so that each
i ncl as aptriosaisbytieidleibhy AGRARIRE -
thgosi b | an' n%co&&onent, and the positi on?%%%%%gﬁgﬁtsgel) m
; fm‘zj]i‘f ot a %wtéﬂgsﬁh@mmméglm?nh forcalsohiibodtetor laser
. n er coubi ned optical elenents.
YRE S BIRE B Bllib Bint: {iSHe Trpesnh investian
cros¥FiGeeB anakyod H i the preheating step.
eié a2 the et h%dsf%gftlh%%%{aeg‘{ H?‘?Sr'%ﬁaqt“ﬁ% tﬁ%ﬁre%ﬁlgg step in the
meghedreor manufactaningo thie dptical 388#ent Sk C ﬁ%r iing, 1.0
Iﬁ [ nventeinoﬁi?&'g Olﬂgﬂgtor laser

Enbodi nent 1 qQf the present
de‘gp%ggqoggjag tﬂwﬁmhwﬂmm Leftthepresprttinveit@esi ng step in
t he t for_nmanufacturing the optical elenent for
FI %@ g, Fr‘?sgssgPaOB%{/WgV alleyrating the oo steptin the

a sem conducto
metheet féhendhemeiirihp VY LB LG, . 1Cis a .
cross-sect i onaF]&I\H1 wﬂ% Ioggitc?‘gt%il%e?% O% Solserycandystoy, laser

devigeeaccordingdo Rmbodinuéretcl bf {OpidaenPRiveERlos! €Ment for

a sem %rlductor | aser device according t0 Embodi ment
1o feasexmloded parspsctivevibw 2f kanaldiay Pledesccording to
an BhSBGHILE e¥Lew of .a mol di ng bl ock according to an
| en%o‘gl rrer?t&g#epﬁgseﬁ’rte@é'ﬁ{ltlpﬂventi on; 30 FIG 3 is an
enl A1ged dehal bnlhredy | tr.ati tate in which the
7 optical el emntgér‘%tdgkﬁlﬁg?c]gﬁ{f? & ayptatpiedibdieh the
of the present invention has been renoved fromthe
| ower nold; FIG 4A is a perspective view of the
ol ded optical. el ement materi al

and
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according to an enbodi nent of the present invention; 5

FIG 4B is a perspective view of the cut optical

el enent material according te an enbodi nent of the

present invention; FIG 5A is a perspective view
illustrating light emtted froma sem conductor

| aser; FIG 5B is a perspective view of the positional

rel ati onship between 10 the sem conductor [aser and
optit#laleRlefiRrttsrial-héoorihvg 1 #h ERLOIARAEM VS theGHeSdntlitQention
nol ded optical elenent material according to an
babbdenwemnovéd filom pheeloaver mobldént i on; FIG 6B is a

perspectjve view of a first ex l e he .cut .opti cal .
pdiees céérlai%@eltsae%tﬁveew&aapﬁ% rrwﬁcflﬁ]epw gnent material

oot ParBlfng i o158 R BRI, ™0t or i ng

to an PNROdBRNG PérpBetive 856Ktof theeRiit Aptichl GlerBbhi Snaterial
a perspective view of a third exanple of the cut

egiording tosireemmhbdimedrdithg preset iembtdoment of t he

preseni_jinvention, FIG 7Ais a rspective view of
Phe mofiféd Wil cal PYEBeRte FieE, HLipsttatng dightyerytied from a

A eohedlie Myl the present invention; FIG 7B is a
perspective view of the cut optical elenent according

to anFENbSBiiERNhefpettite Rics @iftthe Poeitidi reltfonship between
a cross-sectional viewillustrating the convergence of

theggemichydudter byser eal optisabelerdmon in FIG 7B; 25

ol ds. Sl 6A 8 SGRSEeativE VhEt the: oA GRti alergeRbmaterial
i : ' iian: FIG 8B i |

ARt FE B B P8 Bhoo AP et

accor diffty 6Boisad peEbedtiventiedf of Befipstegenhplenvftlié @at optical
30 FIG 9A.is a perspective view of the upper and
¢lement aotarding tp amhembodiment of the present 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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- the optical 15 elenment material has been p

{[f optical elenment material according to an

enbodi nent of the present invention; FIG 9B is a
per spective view of the nol ded optical el enent
according to an enbodi nent of the present invention;
5 FIG 10A is a cross-sectional viewillustrating the
nmol ding step according to an enbodi nent of the
present invention; FIG OB is a cross-sectional view

bptitdt reddrhesit tﬁﬁté’i@élldla&ﬁoﬁiﬁﬁ@ tACHPO! gnMedirAed of the present
conparative exanple; FIG 11 is an expl oded

peresyioet | ve vi ew of a nold bl ock according to 10 an

enbodi f. the present |nv ion;, FILG 12

di agraﬁf@ 9Hds pRerRREaETE pEyp 3he héldat ot aﬁ phact according
' manuf act uri ng net hod

g@%%%ﬁbﬁgﬁbgﬁgﬁf%ﬂég‘%‘%%@ vgl(#lgﬁhe present invention;

FIG 1PE: 90 95 agradrd-tdciphbhtvieg ﬁ]ml@stﬁiﬁh? tHéd\ﬁﬁdJlﬁihg step
ace N

atrording toyn embhdinmentuffabe presegtinvéndgonsaccor di ng to

an enb of the res nvent i FI.G

di agr 1mi§i-’t ratd rF@“O Cghf’é‘ﬂjeaﬁl??fg ﬂi‘i‘%ﬁa‘flﬂg t ‘idm€ step
gl I%;E ng to an enbodi ment of the
presenf‘;’r [ nv(!eb?i? onmfﬁéﬁﬁqu Is a diagramillustrating

the prEN®I DisiRRx Fénglbdeﬂ@éiﬁpémmfﬁ@ﬁvuéf Agnoldt bleck according to
according to an enbodi ment of the present invention;

manbpdgnest@f@eagpmﬁmvastmml ng the cooli ng step in
t he ur| nmet h cord

of th ¥ p ifabte ugtFeting 5090 B %@Pfi&lﬁmg the optical
lbhist méﬂegglaﬂ%atlﬁanafacgm o ¥od! 120ABYE Rl an embodiment
enment array In t he nanu aCt rong netho Cor Ing to

afithe prostintdntemfion;25 the present invention; FIG 13A
IS a cross-sectional view illustrating a conventional

exanplG.ol2Bseatdipgray illustradingthe 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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FIG 13B is a cross-sectional view of the optical

el ement material nolded in the nold shown in FIG

13A; 30 FIG 13Cis a plan vi gw illustrating a

conventional exanple of how 9~ the optical elenent

material is rolled; FIG 13D is a plan view of the

optical elenent material taken out of the nold in

FIG 13C, FIG 14A is a perspective view of the

¢Ré bpikaleliement nRitbAY] AGGHEd) Ng S5 to an enbodi ment of

the present invention; FIG 14B is a perspective view

of t heFo@t 18HN ised phamviear ofivhe npfitad clefeht asaeiad thkemout of

t&ﬁ% bﬁk; FE@%G 5A is a perspective view of the vapor

BOE &9 il8&t el ement array according to an

enbodi t -1 he l.nvent hon: E j .
cross. S5t A NpaPERen By ot Honsted el gt e Boording

£ SARMbodReaY pﬁﬁfé’%ﬁ@s@ﬂt irvedbiofroodi ment of the
present invention; FIG 15C is a perspective view of

t he opli@all4Bl sneperspective edewyof thet optncal ademedt agrayoin FIG.
an,enbodi nent of the present invention, FIG 16A is a
bépassepn fomithabgekia first exanple of the nold 15

2eco 409, 1605080 IR ) clomen

- Ry Heeskdiag €0 heliethddmiohb fl i eplesBnd invditions esent

invention; FIG 16Cis a perspective view of a third

~exanp| Bl@f 158 és awrebs-sectional vigwt of thetsuditing of tige opticdlelement

resent invention; .20, Fl Dis a perspective view

ray al“ﬁ%ﬁdgﬁg é%ﬁﬁl‘%bogiﬁmﬁﬁé Oﬁg?"dpreéﬁ’e 1HeRgoty

Enbodi t o to 1.an, ' :

per spec |'vé§9i {esw!“% rgﬁ ﬁﬁg}t ﬁ?%ﬁ’gfﬂéggﬁptﬁae@e%%‘% ?nt Obtained by
aateiptidegrding toaadinbetinidndlof the ppisese Mivdrtignt i on;

FIG 17B is a perspective view of a second exanpl e of ,
t he nofHx. 16A is a 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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25 according to Enbodinent 9 of the present invention;
FIG 17Cis a perspective view of a third exanple of
the nold according to Enbodi;pent 9 of the present
invention; FIG 18A is a pers@gctive view of the state
prior to conbination of the optical elenment array
according to an enbodi nent of the present invention;
30 FIG 18B is a perspective view of the opti cal

eI cc8RliAb 8 AnWmbodimerit of the present inventidh; cut ting
according to an enbodi nment of the present invention;

FI G 1BKxi 39A iparspepdative wiewwidhe topgicaptleaadntedrenp miccording
array according_ to Enbodinent 11 of the present
tqumyhOﬁan?nﬁhof thyrpresent Mvenpeat i ve view of the cut

optic I nt according to mbodi nent; 11 of .th .

or esort I THRE g R gily of 1 23 pEBER Aluiay ifording to
ERfhoaphbheh] of EHEPlesBhf Aveationf di ng to anot her

exanpl e in Enbodinment 11 of the present invention;

FI G 1BIG.i I9G ipeepsmdictive wiewwldhe topéicaliéleapriteatray according

el enent accor i]_'rl;g&to anot herﬂexanpl e in Enbodi nent 11
iwrangther,exapple infimbodupent bl of the pregentsinyeEpBnect i ve

Enbod g OISR TR rastoRTE Bic? o s BAERP Akl Eledsins according to
DtRELE A BleinERIBbdihien®PL bEdHe Rle88Binvehtiou;

according to another exanple in Enbodi ment. 12 .of the
pr eseiIG. i0dnis @ perdple@ive Yiew of dhe eptipaictleentisgvayhcecording

t ptical element array accqrding 15 to Enbodi nent
' tPJI’EB O@W%]ei CiRFRERG NenBPE 21B is a perspective

Vi ew G %g)fééé ?)%L‘s‘g%ﬁ% e roi gﬂ% ?ﬁﬁg&ldélgglerﬁ: Array according

anot her “éxainp odr men e present

toritRbhdXanhh 16 in F2Abb&inte e B ofthel presdnteiveh tibRe
optical element array accordi n? to Enbodi ment 14 of o
t he pldSeRlA isvae perspectip® viegvcof flxBoptical elemepb @rrapaccording

16 Embodiment 13 of (9 precent inyontions cCOr 41 N9 tO

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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Enbodi ment 14 of the present invention; FIG 22Cis a
perspective view of how the optical elenent according
to Enbodi nent 14 of the presgnt invention is conbined
with another optical element; 25 FIG 22D is a
perspective view of the conpleted state of the
positional adjustnents of the optical elenents
according to Enbodi nent 14 of the present invention;

FIG 234G 938 0% SRSPLAYR Vib&Vhithe %&gf}ﬂ@ﬂed%tai;&af the positional

el ement according to Enbodi ment 15 t he present
iayestivents i of tloariophied]l wildhentzohb@rdig itc aEmbddiment 15 of the
elenment; 11, FIG 23B is a perspective view of the

FegndrBention-e of the positional adjustnents of the
5 of

optica I nts accordi.ng. to odi nent t he .
pr esen? I@n? 1P SnPeLEpes l‘ﬁgﬂeiwso PR ('é"r,ltqu?/‘@e Fgwagfaccordmg
tH ErPRIdifRnt A6UTRRE pREdAY iRFGRIEH;NY 5 to Enbodi nent

16 of the present 1nvention; FIG 24B is a perspective

vi ew oFIGh24But sopdrispaedtivl elansf thecartdiptiral element according to
nbodj.ment 16 of the present invention; FIG 24Cis a

kodimeny d6\af dhe presemd 1IBYRNHPY| cal el ement accor di ng
to an e xanmpl e i n Enbodi 16.0f .1 h resent .
nvent Pt 246 1B pdtndbene B paR e e s L e RoTegcording to
aRbiHeR lex8HPIE M EMBANNRGE A6 THe phésRRAtA®a; 17 of
the present invention; FIG 25B is a perspective view
of t heFHat 25ftis aglerspentibmet viawoufTthiengptical elerhesk amay atéording
of _the presen% igt\l/enti on; FIG  25C is a perspective
t Em aBt 47 of the)presert inysmiiod has been 15 bonded

L5, EERBtA6 s SLATERIcRESAEN 95k R R SR b o
Bailbaeabhy 27 \6f ehe preselie icaitRmaf ter a plate has been

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



bonded to the optical elenent according to Enbodi nent
17 of the present invention; 20 FIG 26A is a
perspective view of the state in which the opti cal
el ement accordi ng to Enbodi nent 17 of the present
i nvention has been conbined with another optical
element; FIG 26B is a perspective view of the state
in which the optical elenent according to another
exanpl e in Enbodi nent 17 of 12he present 25 invention
has been conbi ned with another optical elenment; FIG
27A is a perspective view of the optical el enent
elamemast'pcwgingdo Bartivditheneri8 of Shopresdne ipres@nhbasi ees rbnbined with
perspective view of the optical elenent
alﬁ)lt}%roéq LoIg Inentanot her exanple in Enbodi nent 18 of the
present | nvention; and 30 FIG 27C is a perspective
D\‘.a/slcew of ﬂe St ati%dl n which the optical 12 el enent
iment 18 of the present invention

has Oseantediténeda whéthod P alahefciolhd SRbptRhEIBANt of the present
Descri, t| on of thi‘[ | nvent i o One enbodi nent of a
iR YCLYES e PR 1 g ERI S5 alEal fipsdibePren a pair of

prR¢sBReMblds, VRt b Bpiiddy QleiRst RIMSKaVIDkEHARE BELOPHLiERh can be
el.enent material disposed between a pair of  pressing

obigipefs productivityis bigh.gd tiegjs advaragspusintermsipest aswellace

shapgls@oae efilb8linfeailo2f optRhiA &8 oP fli%qiﬂ&‘éhtvlhiféﬁtioﬁ is produced
high, and this is advant ageous in terms of cost

by,sFss molfling an gptical slsawnhmatcriol drm@sesbbthmn epenelnressing molds,
solthe siRTHRE Shdpe | AMER ﬁ%tzib fo‘?iqyti:ﬁ% is Hight hpﬁrﬁﬁﬁllsmglagifﬂilgag%&s in
ose et (0]

opti cal element nateri a | sp en a pair
tempsef spH@s wsllds, so the surface shape precision is

St alth SnoBEAHThlnfdnl 1 b S8 for huF R Binle SnABYENAIERY 3 the
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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.



conmponent is forned, so these concave portions serve

to slow or restrict the flow of ends of the optica

el enent material, and prevent eccentricity of the nold
during pressing. In another enbodi nent of an optica

el ement of the present invention, the problem of

stray light is handled by preventing unnecessary |i ght
frombeing incident on the optical elenent. In one

enbodi ment of an optical el &ent array of the present

i nvention, a positioning conponent is forned
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In another embodiment of a method for manufacturing an optical element of the

optlr;zﬁ ele

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.



mat eri al di sposed between a pair of pressing nolds, so
surface shape precision is stable, productivity is

hi gh, and manufacture is | ess inexpensive. |In another
enbodi mnent of a nethod for manufacturing an optica

el ement of the present invention, a positioning
conponent that is integrated with the optical el enent
array is used for positioning in the cutting of the
optical element array, so pqgitioning is easier. In
one enbodi nent of a nethod for nanufacturing a light
source unit. of the resg?% |nvent a positioning
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moldad; gpLical ¥ f‘étpqné gajegia lé(gﬁbwﬁp ¢ave 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



It is also preferable if enbodi nents of the

manuf acturing nmethod further conprise a cutting step
in which the nolded optical elenent material is cut
into a plurality of optical elenents, the pressing
mold in which the groove-like conponent is forned has
a flat conponent formed adjacent to the groove-like
conponent, and in the cuttlng step, the nolded
optical element material is‘éut so as to | eave behind
the portion corresponding to the flat conponent. Wth
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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



constitution, the extra portion fornmed in addition to
the optically effective conponent can be utilized as
a |light-bl ocking conponent, and there is no need to
coat with a powder or apply a sheet before each
nmol di ng, which is advantageous in terns of
productivity. Next, in one enbodi nent of an optica
el enent of the present invention, it is also
preferable if a flat conponédt is provided adjacent to
the non-cylindrical face or cylindrical face. Wth
this construction, even if chipping should occur
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Po%lgﬁlﬁg@W@Pﬁble if the concave portions are arranged

SO ASist s BrefdrhlErit RAY Abhle 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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or perpendicular to the axial direction of the

groove-|ike conponent. Wth this construction, the

second groove-li ke component gan be di sposed so as to
sandwi ch the first groove-like conponent. It is also
preferable if the concave portions are forned with
ridgelines formed by intersecting planes. Wth this
construction, the ridgelines can be used as a

reddraerth ceatbrinl dppeséd onah badputhareoricavetpdrsionk sire deeper than
preferable if the concave portlgns are deeper than the
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this state. this onstruction, cutting can be

@bniezmmhemna the amecavn pmt:@ns etve fermed wignpidgbbnesfymed by

e optlc el eme mat. mounti ng face nd t "
’d“gﬁ{)?@ﬁ g g P?%%{foﬁﬁ‘?‘ﬂ@s taorq prence ior positional

p]*&gf’lﬁfehf s tﬁQ'EH | Ay tﬁtﬁﬁiét c&%@ruc&nu St e 1dgﬁ1ines are

ecl a Jlgort I's also preferabl e
imeesedly’ Holds) d@_emgr nfodding, thkbd Ritlgeliaps | ihveWhigh pkéésion as
mol ded optical element material is cut into a
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por ti cﬁ: 18 so pre eragle if %ﬂlsr hs eI I efr%ﬂ)lr{lepnses a cutting step for

cutting an assembly of a first optical element material 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



i ntersecting planes, and the ridgelines are used as a
reference for positional 15 adjustnent in the cutting.
Wth this construction, since the ridgelines are
integrally nolded during nolding, these ridgelines
have high precision as reference positions, so the
preci sion of positional adjustnent is higher. It is
al so preferable if this method further conprises a
cutting step for cutting ad8assenbly of a first
optical elenent material as the nolded optical 20
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It 1s 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



t he extension conponent. It is also preferable if a
row of protrusions forned froma plurality of _
protrusions is formed on the extension conponent, and
the positioning conponent is at |east part of the
plurality of protrusions. Wth this construction,
protrusions can be left on the plurality of optica

el enents obtai ned by cutting, and these protrusions
can be used for positional adjustnent during
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positioning conponent is formed on a face on the
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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opposite side fromthe face where the non-cylindrica

face or cylindrical face is formed, and the inner

face is a plurality of concave conponents

corresponding to a non- cylindrical face or a

cylindrical face, and positianing with other conbined
optical elenents is perfor by conbi ni ng the

concave conponents on a non-cylindrical face or a
cylindrical face of the other optical elenents. Wth

this construction, positioning wll be easier if the
steadaeh of thefisstgegcave conponents is made to correspond

to the shape "of the convex conponents of the other

opt ildal sedtinge of schperajuroibime gresEimgopieseunte B afhthe preheating
drawings in FIG 1 are.cross-sectian%] Vi ews | )
S4B PRI 4P 434 (SROLRE SHEE RO YaF FediRg | (Ryeheating
t Gal T8l n : ' t I devi :
e T T Dhe S IE AP EEREHE P AREg R o frpssine
dempemiiurg Toandpresend pekisswetPY)pampt sattag 8 (codling@tenmdrature T3
3 and Eressi ng nmol. ds i ncludi ng of, a_|ower nold 1 and

A9 9pHERE RETsaUrs A The taveparatyte Ltiagdiusisd dysidivstingathe amount
YFha0 0kh Hdted BP8 aferd .SQH&?dis' aphhcjﬁ%%rmegh@guilt into an upper
apparatus, and a mecharii Sm (not sho 'S prOV|dEd
fpoessshumded sinded Yowerapsasotichd @ {Whiht dte frefif€ necdmdh dand the
bl ock 4 20 to_each of these stages. The settings of
tPaessErRPLRsEuTE Rrid adiusted Ry asiesiing thepprgssurgapplied by the upper

%Eﬁﬂﬁ@%Hggﬁlﬁ%EQ?ERJ?SSing stage, and cooling stage,

respecti y, are setting 1 (preheating tenperature

Tl and Apdéspldi@sisdn? Gk 66 SULE ifdtdlled @it tHO pPesBing stage, and a
(pressing  tenperature T2 and pressing S;Fssure P2),
SAEPYEr-edyppral cavsicent) isenpaded asraccongol davibecool i ng

pressu P3) . The_ t erature T is .adjusted b

adj ust ?ﬁ%‘t & §Roe elgH%(F pr?é_%}eca_gﬁeYlﬁWle ?65'3 dnﬁ]éiapg?ﬁ%“ . An
Wptichl dlemenhgatdrid aRaNSpdRel Hetw BéPHRN o WRP BHold AT &RBthe

head 7 and a | ower press head 8 (which are pressing

nepires) mokhd. tAe opghegsdads dfoewsdrie thei eolbwtj metdked, tpd during
BB 09 05 PHERRY" AR o e BRe i 3 2t
RS L1 PRS0 S ) e ot g oo il
owitdertbt coidarimoeld 3. Only the distal ends of the lower mold 1 and upper mold 2
are shown 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
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FIG 2 is an expl oded perspective view of the nold

bl ock 4. An optical elenent material 6 is disposed

bet ween the lower nold 1 and ¢hhe upper nold 2. An

opening 3a is fornmed in the collar nold 3, and during

nol di ng, as shown in FIG 1A the optical elenent

material 6 is sandwi ched between the distal end of -

the lower nold 1 and the distal end of the upper nold
deriphsialefach eofctliel apperimbld.2 Gling thee ininet pbripheal dhee of the
t |O\NT nmold 1 and upper nold 2 are shown in FIG

$0 %mR‘g Poove-|ike conponent la is formed in the

vt T8t P B0 5L BT om0 s,

QA £EIORNAGrdtO AROFhEVA IHRAFIGah AL ahe 6ﬁt1<§a\1|é1l§ﬂfeh@ dhaterial 6 is
face. Accordingly, the non- cylindrical face or

pjddeddm dml lofvarenold 1, sarthbethe dptloahdiezmpt incatiermal énsmisposed

256 B o4 s 5 e il o
kﬁ&?&)ﬂ@f finga e gﬂdscpe \%ﬁ& ﬁ%ﬁgh&\ﬁ kY gfs %{%I%P?}ld 3. In this

on éa age, ure is app

5Rite tEé afoid Hldek 4 fsepﬂéhﬂﬁtedpdteﬁh‘é ﬂi@ﬁdaﬁnrg statg%r eby

pressing on the optical elenment material 6.  Mre ‘
speci fIn:é;hiw enpodsipent. e oppiphl elbmnent lumteplaul dlis a sheet of

ST AR o b Bt oS 0 eting 9.5
m %51dg114 3%5 pl:c}ﬁpa n ﬂciﬁnpim%%e THQ eﬂ@elt?xr%tc%ﬁﬁ%ture T1is

I'nn'er perip ace O

it

: ﬁt%satVTehét HEVY (PG ueR & 600 CE) lb@cmséeshatthg QH8 %Ma%fﬁéﬁhﬁﬁnt At,
he

to FIGS. 1A to 1C. First, as shown in FIG
and ithel prepeessing mressursl P3 isssetstplB8ed WA Nl’mzl oWader these
materjal 6 is

n%ﬁ&%efﬁ‘?oﬁﬁgaeté .hlgyo Boviae 'eﬁﬁilemﬁ%é@% at gespecific
HMRE (121 #0! sedofifls), AR ftlf ¢AooBls nloVEs YPREE piBidng ot 'th FIG.

nner  perip erél ace e co Tar o

Iml(ﬁhe Isé;@tseep)he nmol d block 4 is preheated at the
preheating stage. In this enbodi ment, the optical

el emerin the pressing step an SHkst 1Bf thqongldl bliekd4 is heated while
kST ﬂs,;ft Jiol &5 he ApBS® mto1d P by 18 Hper prods heagiqpcausmg

the optical element material 6 to deform and molding an optical element

|..4

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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mm w de, 14.5 nmmlong, and 1 mmthick. The preheating
tenperature Tl is set to at |east 560C (such as 6000
because that is the glass yielgd point At, and the
prepressing pressure Pl is set to 9.8 x 107 N nR.
Under these settings, the material is transported
onto the pressing stage at a specific 15 timng (t =
100 seconds), and the process noves to the pressing
samperatubd A'3 14 Bett tve HI6RE, forpxample,t whigh dssiindestthp glass
in FIG 1B, the nold block 4 is heated while pressure
frangiaon Beinto t he upper nold 2 by the upper press head

ot a8 ok RBRR! Litheafl RERP o RRhAS e prb Gt Uhder ehe
BIRS YrRfsitiBARRNiAL, R PredsSisSEered éﬁ@%mg&greifeilggm) and the

and the pressing pressure PZ is set to
opt@al dlemenk anpdie 6alit wkenheutnof thengavity. tFkS.optis eal enlarged

P NN AN R .
1; t [ ' El G

G Basyfioerl Pombt £R4F Rhe 1oBek RGCE, | B 33U i element

by ced hak eyt %ig'éﬁ%h&ﬁ;@es Bf kBe @P6dwRlikd RoidHohent 1a of the

cooling step, t material solidifies while the shape

lotver maold dt, forahing) thres norfcflintiicel facesber faces
r pold_ 1 i

?’?;ﬁgﬁéﬁ g{;@%@}* oh Eﬁe %I ' 2_ 3&%@3@%& & %Sareplaéeds with an Np
£AGREPL %Hbsﬁ%’&%q Eﬁgﬁ%ﬁ&{t tFe %Qﬂia R) ! 8f ttﬁg rﬁBﬁ.' "his reduces
tenperat ure [ ei ng pressed at a specrfic

alivstoigb@vesauile: Gtical deB@n€ eRAleRthl RIKISEHY Mold thsnsTe# faces,-
to 4.9 x 109 N n2, for exanple, and the cooling 22
meking iheasier ta take the on@&dggﬁm, efiparrey Hapiud, ofithe chvity.

under .the.glass ,.transj.tion.pqgint. Once the optica .

el errorlf HHif gﬁi@@m&a hd apticatripment Srn0n B Substantially
| I ress: p e ]

r%% es%uréelaggjlcga(ggdg qgﬂgnﬂw gﬁ tlg aop ¥ Iég?&eﬁgrsrfeéng ]gf r g)lll e6%esued

opsichbkRmaitt (&fe FI®. 6BVEédry be bbEaindd ibs @ittiag! thedRfical element

detai |l perspective view illustrat i_ngeig state in_which
agtay 6ptsocas tocinghidet ther vagious aohaylindeical faces,esidir avnlong the

. | qwer I d,1. The nol ded .optical el nt
btrgl?en o5 60, dl’he performance of thess op1;1cale rs.gfelzner‘lts 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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" the various non- cy

array 6a has been given the shape of the groove-l|ike
conponent |la of the lower nold 1, formng three
non-cylindrical faces 6b. 10 g9khe interior of the

nmol di ng machi ne chanber is replaced with an N2

reductive atnosphere to prevent the oxidation of the

nmol d. This reduces adhesion between the optical

el ement material and the nold transfer faces, making

it easFiG. thA tiske pdrepodive aliew! dimttatig dyglfia emittedl from a
the cavity. In this enbodi nent, the %ﬁtical el ement

gemagpndacios lasetbshat Fprdagding singe t ein be dishyl esutiedofrom a
15 i t.h i ck f.O. The ,des. . .
Sppikeoeite fants 1P 38 BRateTow thany BEtoRrauLR pipet direotion
e b ehd Re-QRI aﬁ‘@(%ti(ﬁ:l QIR direEibRY I:u@ﬂ)efﬁ?‘aiics’;lﬂeuit Ehéxﬁf%uq@[(}. 5B

I'ndrical faces, such as along the

by akgerspedtbg Giew ofi¢he grdsitiort] orlafiohdlds ehadpiebiademiconductor
el ements was checked, which reveal edAggod opti cal

IsserolRnenrd cpbisek elparentp. 10D andcE024 pAa rhosm andthe drawing,
rspeGti.ve vi i |1l ustratin t her exanpl es of he
BB oF bl o R B0 Setieo Y AT Taects 1005 the ¥
y . ) : ¢
PESFRBSHNS o 10 A0IUN08L oSO SR st by
tdyet optadal allement 168d rlewidg osbylimdrienltfacs. dirathen axial direction,
conprises a_. plurality of sem -cylindrical convex

thenpeadiaf lighi ean dagoarected He rArallel pysopverged iy she gptical
r.pendi to0 the | engthw se,direction.of,th

SRBLRE 02 WA e Vipab E B BT G RRluhd fyees 1020
doPrdehndiZ t& thE GAVERE SicoHARERS 108GsOPI0.Can Bhi8TBRE, it is
array 11 in FIG 4A at a specific wdth in the

khiovex tthah itofs goadbvo atilive @ rmmpdydinairicmblfacenin bydaerstcngliminate
three st ages was descri bed iq[]) thi.s 30Q enbadi nent, but
aptigmafism dyaansmin senvareaneesitetdie, varnous-exhindpeal fages of the

| ve viewillustrating light emtted froma

@gfr%%igg%%ec%br | aser. The spreading angle of the Iight

em tt gtheh SRHHA pré@&ibA 98 eHElal forddeh ciRdtigalHRPhEA-chindrical
the Y axial direction (fast direction) than in the X

 facdsahndiin ébé iprodictionwoiiorecylind)icgldapen di wab axtremely difficult

thereto, FIL.G 5B, . T . :
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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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 Z4awi ng, 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 optica

el enent 101 having a cylindrical face. In the X axial
direction, 10 the spread of light can be corrected to

%@I%’% r, converged by the optical elenent 102 that
i & Eifl%c?withaplurality of cylindrical faces 102a
COr r es FRRBb g AT ' : r -
R R e S R e
abooe-loytl yebates dalpatticelar to ohe @natediad|and watléng of the mold. In

astigmati sm (variance in convergence) at .the various
éknsi panbpdimenty convergenpe wassepbaneesl byl wsingt K-BSke3 (made by

o N A A

BRftefMl tﬂtﬂ£i19@é91f79\,%essbhei&pti@ﬁgmgr&rgﬁwerggﬂ ficult "to
n wor

mnimze the variance | I ng precision by
mechanThalwonkikg ofithe mabd forvmoddipki thetnmneylidrédad tfh&ds can be
In contrast, with a 20 manufacturin

h had,

%&%nu&”fsﬁqeﬁm arnwang & ptedme srheatgiome @ @ lingas fdirectipn with
' |.d that ,first beer: .

e, P 358 S B84 2R M Btbd B NS Bfpates in the

?é@bﬁdic%léﬁsﬁrﬁﬁidlﬁnﬁﬁ NC Weirdthld PrEci fioN 28 tHe working
ace shape precision can be better stabilized 't han

ewvirommeehniheamaterikl g, theadthesitone apié iveatking, coaditions, and

ot her. such pethod., Furthernore, the 25 productivit
qthop Sugh ¢ tiogg capihe adjugiedain erdender the entical eigment to have

RDHCASA ohPop APRELARee A, LETHERE MY e llhrigal e sheve

- &@roRto Ot j@ddr REEMERLsoNAftER Gh@_sﬂﬁlﬁ_? bk ibadhi mBllizkaCs polishing

The optical elenent 101 shown in G 5B can be
tobl miaydw: sedtodmprove thgswacaroughmess afd ohitwmintdheirror finish,

gﬁgi,vﬁ l}?eqlnsg;r?ég_ &%ﬁe%i&g a.iagl%rd\ﬂf%/(ctagl()eideix gr guctei'alug(i;c 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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Enbodinment 2 is simlar to the situation described in
Enbodi nent 1 above, but relates in particular to the
mat erial and working of the @§d. In 5 this

enbodi nent, convergence was enhanced by using K- PSFn3
(made by Sumta Optical Gass, Tg = 477C, At = 5150),

which is a high-refraction material (nd = 1.83917),

as the optical elenent material. The working of the

Aengthiase dippetionyof the exdindridal namionatylinslenal dage (fhe direction of

accomply she running a rotati etstone..in g. .

AFHBAID ) B o e WDETed 1 Ao pRuRuias 0, Hab (fitingadirection (the
hal j bijegting,t r g [

o PP B o8 "t RrEOR: 6 ReRRe  that Maves only the

bptically kffergiveciovipoaene (the dyliadeiebhbor abneflihbfical face).

whet st one, the working conditions, and other such

condi t I'orthis fasee ik dp (enederable of dbe procesheamopes dal the vapor

e85t Sfranit Pho HaFvCSror Shavbriadil LEAPRRT Vapon ddpagtion is
&mpRtsd A S Wdak' Eﬂa'%@ Sgﬂﬁ@ A REG TN L#(%te‘?lépesition is
nay t ace

pol1shing tool e use O I nprove the s

- perighmed aiftes dcwabihg] the rotdiner comporbnt utbé foRtfinglthefoptical

the nold is %eferably WC (carbide) or_a ceramc such i

element (thesends i the Jengtbmise direetion of the wpticabelement 21) will
be le to withstand, the tenperature during

%Cfgpﬁlgf%%%qp%%ppw%d.al so may be used as a Iess

20 expete 603 iR petdictivAvity ofhASpYicaPeRebit 24 A& okdikE to an

may be used to rfeduce, If only slightly, the reaction

esanipleie whahsaw exiragpontioti 22p (fTaecomponermty ialsfo aflee cutting.

ased on sone kind of ceranmic or, netal, and have a
'Flht’r Rutmgmey ke faelnfhat st b optiealiy effectiee compemendris left as

A8, o5 88 B! o P B e

& app
wheiE il thay JeblOsh TR lopBichRY Qiﬁ’él%tﬁlgzl%f?@(sg\f’vltvé ivge%fsofo deal

the nol'ded optical elenent nmaterial.

- widh sthgs tare etov peavenlt crippitg bal previdingt amradhesi® payiegr and to

nobisfiloh tBe.cut Fise- 30 opt 1 cal e ement 2L 15 obt ai ned by
cuttifg 0 %x%%ﬂlg 3h ﬂ(ﬁmts' d e %}C;)trianpgr%%n 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



10

- 15

20

25

30

25 |lengthw se direction of the cylindrical or
non-cylindrical face (the direction of arrow b), and

. when vi ewed perpendicular to ¢fe cutting direction

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

cutting that |eaves only the optically effective

conponent (the cylindrical or non-cylindrical face). 5

In this case, it is preferable if the process noves to
ploetion28b alsepas bei whilizideas arfiting pontioh, whidleisstimsmrme as the
FI G 6A,. and_vapor deposition is conpleted in an
GARsfrugtion @ f@[ QCi s because if vapor deposition is
performed after cutting, the retainer conponent used

for fixing the optical element (the ends in the
[FrRpbdivies di rection of the optical elenment 21) wll

10 end up not being vapor deposited. FIG 6Cis a

per spetimhelimentv4al samilapttb che situabiontde2eribed in Embodiment 3,

BidHanes uh isingi thedpites perien Aga I éﬂe@é&ﬁg@w@é or heat
PRl Uonptient. TRRIOGE! ol Bhinl B §T0R 3R auied with a

grﬁdvbﬂﬂ(é@rﬂﬁﬁleﬂthﬁa[ €01366pdridiBS td Thuhphicaily I%‘ﬂ'e@ﬂvé‘ﬁﬂce and a
occur in the optically effective face. Two ways t

flaticomponent hb somrespondimgetocthie extirp momgohy Im (tmajembodment
O AL o b v o
fr%nlsfefrtlsﬁfegfol?ﬁ: tﬁﬁs Cslﬂé{é nQN tH ViR !nget?lpﬂ pﬁ%gﬁﬂ}ﬁt‘é Sowder

occur Sprea e op

gisbecbithe gfl@@sﬁiface é\ﬂnsﬂl,tahétmf@(wlﬂ: R sl ﬁﬁn@ﬁb §Pthdenolded
utilized as a fixi ng porti on when the optical el enent

opticad eleraentas obhaine lmth aplat side that densinbridamsmit light.
need tq bond a

now il A e ROTBRFIT Ko o ool itk ABfital Jemat array 24.
@gé(% n'eﬂr?];{w&e‘} B HRd ¢ (El%r glla{n%gs%#fgég r(ﬂat Rd are , Op 2 flat

IS easlier In tlca el enme
doln@oriésltm &fredpoadigDté $ha ﬂw@&qﬁiﬂeﬁe W eflf Ier mold 1.

optical element 23 accordin anot her exanple in

'I}Jm enticaleclement %P skewnsnbEH| naBaﬁ abtainedply citting Ithe optical
etlement 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
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exanpl e shown here, an extra portion 23b (flat
conponent) is left on both sides of the optically
effective face. This cutting nethod effectively
prevents 30 any chipping fromspreading to the
optically effective face 23a.._The extra 26 portion
23b al so can be utilized as §7fixing portion, which is
the same as the construction in FIG 6C. Enbodi ment 4
5 Enbodinment 4 is simlar to the situation described

i n Enbodi nent 3, but involves utilizing the extra

PREAhOhatthded tt AP0S4 Reks & HPRLBESKi S iati
radi at i r?g corrpongnli. The | om?@%ol d 115 gﬁéfl %ndFP%lt I‘%dlatlng

| ¢ffead LAt pthedsame Hime. Ghewelee) vlenctnpapéoal kkment is used in a

cor r.espondi to the optically effective face, and_a
fﬁ%‘%@ﬁ*ﬁ%gﬁm Borkdhg é%gw&i ‘KrgOth&r SHeh dgvics, sy apadity of that
| iddiwingyaeediqent . 10 the flat conponent Ib is coated
ahead of ti wi th graphite powder, and gl ass

t r ansf &heissrfparfooghneds ofthe fllascanpinent MW éfthé loveeramildadn
tsﬂﬁ'hg%aﬁgiéftg powder fuses _ to the glass surface )
il £ aR@¥uBPyIngresed) s theasustase reughness nefl dg) groove-like
. - . , . ¢ does
SBARELETEE 48 AEIALCTANAL Byl BB 02 s

mdtehdal sopdsito @btath @ht-bRrckiyg effect. With @his péthed, ABYEEE no need
is fixed to the 8I ass surface (hatched area) on a flat
donfRAteWith2 2ape e PsomRRINga t theehdefprgt caelhpoplding,| which is

%Pgﬁ%%oam%{mggf oducdig optical elenment 25 shown in

'S obtain y ch'ting the optical elenent

array a4 éexunigl&of faphiRep@ddronds @ERABEL ag%hd naterial added to
provided with an extra portion 25b (hatched area)

Wrepdrypertienta thoreealiclermentebiut otheratateriols mag beaised énstead,

i_call ef.fect.ive rtion.25a,.. FIG 7C,shaws ho
aAR3 6P el Bk Bl Ocking Bes o s S Gng Bl anay be
RY¥ed, NAthoREh GRks BrPEBble @Susth®Wiatbfalhet hdBbottD§ light-blocking
emtted light 1ndicated by the arrows corresponugs to
effgel andchahettaradimping adfestitFarrexampley a piwdartdfanrbon BhGbe used

5A. Si th t tion 25b i.s.a flat. surface that
5l a8 RS S STARTE: ik he e dnaoh 188ithtogheing gripe form
8Pk pbaed BEd ARY beahidoskicE®Y biMfered 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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di anmeter can be prevented, as shown by the broken-line
arrows. Accordingly, any stray light or other

unwanted |ight is absorbed, rggsulting in better

convergence. Al so, graphite has better thernmal

conductivity than glass, so any heat accunulated as a
result of scattered light can be released in a 30

specific direction (the direction of arrow b in the

exanpl FIGH. PAGnd 8B, anshéxpimples insemichtdravptibal ermeat material

B o o o o 1 51 S v o am
088 B CUBTRAL i150%0. ) Bt B GHR ! e ot

uhat If fRVBARs f dgtidae eldERVRAteBall @ ase! Gisg;b@ea Y BENARY up in
of the flat conponent |b of the lower nold 1 in FIG 3

hleey gty velikecermepbronsrd lnhe therléwer madgtinesd nufldedidhe result is

Hi,gnieat SFaiipers ahova i 1gh 4 Aeer oa this empoggment, a
i ' -l ' ffec iht hi; .

?ﬁ.ltér?jé% Bof 'ogpi'i:a.p e‘i%hgg a]?a%vl&‘tiéilsaﬁ%o?\ﬁ%rb%raﬂgép&p ?vsit]él separated

IS no need

- spwelllbsfativecntiponehtl 1i0a siMple holdingasheantisaeous in

terms of productivity. An exanple of graphite powder

was described as the material added to the extra

onti,on o{e the optical elenent, but other materials
ﬁﬁl})‘ﬁé‘nﬁg § instead, and any material that has a

l'i ght- ckhno; Lk f ts L aking efiec :
be usﬂ;31 N gp{lhbsutgih&%?r% g? EFI gr%%lﬁgf%ioﬁs 816511%& gﬁﬁég device
ddeatdingstob Bloth@lihie@int 6.b1 Dhkdengompbhi€stis €t are the same as in
heat-radi ati ng effect. For exanple, a powder of carbon

F5ShtAdeclC arasrenbexsd theysemerans wiHlaptti be deserabachagain in
t ' ' t ].im.t [ [ t f f

Gller The damaipotiof in Fc, S ilfher g $hR coRsivgfian it the lower

B0EE20, Py FHBCHARIn CHOHANR Aot B Gh' Gy B it he

dopstnetivh Vi FIGS. afA &n1CnmPpdeidically, tad appHea®idn of a pressing
material 30, a lower nold 31, and an upper nold 32.
fprcechbeniiaeser the unperoppeld 2l and dhenlowent wold 26uneleser together

W (g tsga.&baghgg ggpér?é?régﬁ?r%&)tfageagf ﬁllee rﬁ%gter rFn?(t)l §) %llo.'r?go 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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rods of glass. These optical elenent materials 30 are
di sposed corresponding to a groove-like conponent 3la
in the lower nold 31 and nol ded, which gives optica

el ements 33 as shown in FIG 8B. Wth this enbodinent,
a single nolding operation produces a plurality of
optical elenent materials 30 ose optically

ef fective conponents are separated, so there is no
need for a cutting step. 28 FIGS. 9A and 9B are
exanples in which an optical elenent material 40 is in

tiA&hé QEdPtRYise RIRLi6Rlof Fh& 3o RBLIIG cdthfoneRf268 5§ as to flank the
per spective view of an unnol ded optical el enent

magioni &l widch dh¢ ggueovarbke cdmpomant dha upplrmed] dhedgroove-like
If the bal of optical elenment material are )

SOGRBERT OB £h Sarign i whae: s GPaeVD: feshig nfsBRRAReNt is
4b2mf. bhE theWehefRLFadd afe W dd r&m-fiﬁé%otmﬁénent 26a 5
the optical elements 43 shown In FlG. 9B. Againin

tdoirss povibsdione mb p-cylingdtivalafact yorofyloydticabFacel @reaidingly, a non-
rmi.eri.al s,.43 are _obtained wth separated optjcally

&vfindrirlelace pp sxindcal dace i trapisierrsl t thg ppicahelepient mmterial

j : I ' t he construction
gyﬁﬁﬁgﬁﬁﬁﬁﬁ%ggﬁgfﬂﬁ?e%%%%r néﬂpgaénbodinent 6.
Those cldriiponidinthe ddsatibed dnt detaid avetows bub thEl £85ond Arbeve-like

1C are nunbered the sane and will not be described
FGHNPEH 2Qheis dAhe portiga 1tenxkich dlovsihe gpiead elernat gngterl2 7

i . ' | d b h
Bt EPARCOGEAA0 B 0 i 4 R 308, 1 ot

tpressued st theCéxadiple in fhisSdrabAng 0a tonvEPERAFd Balihy ant HRlined
application of a pressing force F squeezes the upper
.rfg‘Ffd witly i subdantéalby Vrsheapetle crdsgssactivngist flenmedniin [the optical

i di . i | f th ld 2
S AShORE S S BSPRRIRE s b85e0l WARUPREE oBbnd 200
arfls thiny eRIh9perie nbef0psRidMatiPRldCA the?p BLATRRffective

material 27. FIG 11 is an expl oded perspective view
efmppngel d bl ock 28. Again in the construction in this

R TR - T AL S
1he. eaRsl 4w iRTFIENE2A, the optical element material 27 is placed
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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nold block 4 in FIG 2. Specifically, during nolding,
the optical elenent 25 material 27 is sandw ched in
between the distal end of the lower nold 26 and the
di stal end of the upper nold 2 inside the collar nold
3. Inthe lower nold 26 are fornmed a groove-Iike
conponent 26a and second grdgbe i ke conponent 26b
that flanks the groove-Ilike conponent 26a on both
sides and is a portion recessed in the depth direction
of the 30 groove-like conponent 26a. The second
f
e D B ok o ARl RETe T Breshlie 1 spresds out the
S@ptatsaltaierhleammwdfmal 2B dn ohe ilatewdii dibedtioe, gndonhe dpti@l element

t 2 s formed, The groove- i ke compon
leral Yo gwr flows ke ribet ssoprarearik BfqamRGnEal 26b with

cgﬂgggﬂﬁm 'Vssl-kaégﬁ PRds S@Lrﬂ% pthe inner surface shape of

t he groove-| conmponent 26a 5 corresponds to a

non- cyIEIG‘dﬂP.E ahowathe coblify ktepdnivadth flragoldAtédk 28 RAovled,
indrjcal face or cylindrical face is
t@aﬁ@fl@? d qndicahelegpnf materddlehpalsoatcepicdl In shyis cooling step,

RSP DR, S Fild B CTRGRrFBE gl 2 and e

doeey ardld Re is aangfenedto %tbplti%al ElemPof fbfial DY OAVEUr8INgly, the
flows the optical elenment material 27 noving to the

.Iﬁﬁf@rlab@r mﬂié«l 40 thaeeolingitcnaperatire ohilabeimgl pessedsata

ressure. In the exanple in this
gﬁéC% ngmgcpres\fgx shape having an inclined face with

a SUbS!F@Gt i 1@H ¥hywshaRestep! 06 32BN PMé DptRaMdehbnt array.
the optical elenment material 27 corresponding to the

mnﬂleg@mﬂé dl¢kentcoapariedii7 p8iwhes Ehtempmatuee( usﬂapehe glass

PRl et e, eoehe: Son e nBirbasiRStad e Pressure
@lre%@) ahﬁftﬁé %?ﬁ%alté'leﬂe@ﬁarragﬁﬁs {a®en bAF of Bld Slvi y’j‘;? IG. 12F

shown in FIG he optical el enent materla
phtmedhe stat¢ ehdnotker optidad eZﬁneBbaltrhﬁtZJadeSlliEBM]rdmbved from

128 al_element. material 27 is di sposed
%empiﬂ"ﬁeﬁ%é%lwe@ RetigHpelement artgy 2Adiasghgen iven the

gﬁ’:hﬁ: éBthd olvg"}ﬁ(re {AMiforRtht DBE HPRE 0WRE hdla Z%ndfohnﬁ'lg three

I nner peri pheral
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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face of the collar nold 3. The optical elenent

material 27 is, for exanple, a sheet of polished
borosilicate glass (glass traisition point Tg = 520C).

FIG 12C shows the preheating step, in which the nold

bl ock 28 is heated by the heater 9 (FIG 10). The
preheating tenperature is set to at 25 | east the gl ass
yield point, and a specific prepressing pressure is
gpeaviedake eqraponent HRawad hotle epdes sThe reassy for gthus mgintaining a

5 BhEES Aelpal B e HEoRl SRR PR Gting imto
BoSR0 wiHR! e Mnek! wallsI6f PhiNcolla SmBIP B WiFirlOpfRing. The

the optical elenment material 27 into the gro
portparenta? ize ands whltHs lower apsldcHIO hevenswer mingfiraprecision
7 info a shape corresponding tQo the groove-like )
é&ﬁfwﬁ% Aiddie poron, 8 thedgroese likeceonaponani- E\a featrforming the
The . pressure also spteads .o the  optical
QPG SR tohef B RAERER 4R thereBortBR. and ¢ ne
opti carhélksEg stBpk&redthe’darb 3 HeC¥Rpk HelelibEd .usm%/ FIGS.

second groove-I|1ke conponent 26b wth a” substantia
12AHapdtF, ovitk the ently alifferenee Geid® in thovatatehin eddth the optical

Sorisace 8pt meiod] cHERGHarGIce apilbie dpsgies Honed refarence to
' | I [ idifi ile th .
b6 25000T8 B VAR S8 Skbehgll CepBarac

cXanpsle! haldoefdspand® tb RBe YPRbigiak b TRWIGIRIED | T hik/pressure

Accordingly, the material is cooled to the cooling

foreescthet aptecalielémemieinageriab38@ dntit the gfomveddid camponent 110a
essure. FIG 12F shows the step of_ renovin

¥ éi?????f@}lge‘ o rlptefp iy In Ehisccase thp optianl Fle@mh material
{28191 JERAEE 36 e RETIEY RHOBpAD 8Tk "B Ycrion, ana

transi
thepnathy(Bdeases &8 wHich itf ireageot B4 st FRohS@iform thickness
el ement arrai is taken out of the cavity. FIG 12F

ogrth sides oftthe@pticehelemendpoatealal d28ment array 27a has

been renpved fr.o the | ower nol d 26, The | ded .
opt i oA Degissed syﬁwau%'sp% 13l fase ehthe uppgromold 2 is

dbBEmBHI8 Side! 0er WREMRAS berififlel] hOFof AMPEOTR! Hoffs, so there
orm ng three

is a slight clearance between the inner peripheral face of the collar mold 3
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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convex conponents 27b of non-cylindrical faces or

cylindrical faces. Also, the shape of the groove-like

conmponent 26b is transferred, form ng convex

conmponents 27c having inclined faces with a

substantiall'y V-shaped cross _,.section on both sides of

t he convex conponents 27b. Th% enbodi ment now wi || be

described in nore specific terms through reference to

a conparative exanple. FIG 10B is a diagram of the

construction of a nolding device according to a

C&f?@@@b'sﬁ@wﬁﬁﬁ‘meBgnﬁe ge&ﬁﬁE Wﬂhb?ﬁoés@ssttﬁé ?r&?% Puired
he sanme as that in Fl 10A, except that

cdrest optical eheroéntt Bésd, ofeire omtiahl bltﬁnem atrdyf €2@ pxtehdsoail the way

t.he, construction of t d 26 in FIG

A IDEHIB Bgihe |faceﬁfj&ﬁ§ﬁ8@ﬂ i@s i @hﬁgﬁaf%?@b' wHl it be
| I, for
iy 1 s O g

chesfii @ahomn ﬂ'& a}'amai alenenht hetawel 0 i moldee. wal | s of the

coIIar and. the 31 groove-like conponent 110a
at bot 'i*i'agmf?héf ".ﬁﬁéa%?f Ef‘d’rp%ﬁfﬁised&ﬁllﬁf% liged gvith respect to the

?aq'dfnleEtl of ACEorcavd Qorﬁﬁgﬁ’e?lptlﬁ)@ tB}qlblt%ﬁ 13;% e[H&Qtwﬂl be no

mat er1 al romcomng iInto cont act’ W
wefetace fortpositioningarhemthe aBaydis icutigtcpd phisaling of Eﬁ!itﬁ:al

_portlons near, the ends of the Iower nold 110 have

FE%EPi%FHK§@§FdBﬁ@8F§1%hu%th@@ﬂﬁﬂ?&ﬂﬂﬁﬁ&ﬂ“ﬁ“ﬁbrt|on S0
t he_ gr ﬁfg&tkdfs{( %Ylﬁpmo&%gltﬂl&l%?l%ff s &{rRI%oanﬂgrélt 1net}%ehprocess from

optica Ive conmponent 1S no ese

RIGt 120%0 FTGE 19B) then@reati s optical t@n & MEat@Sal tATElGV € Blong the
descri bed using FIGS. 12A to 12F, with the only
drglingd faees %thﬁ:ggmave%e sommenER 3N, cwhichdhagpr isekstantially V-

Thi.s difference w
SR Sor i o6 s 18R ooy S Rt gt SPEHEOAE. he
RoleSSH e Ebeve-BRE RbRAIpbHcAt26d FORPSALA diPn EXABR! 6F tiRNShtical
corresponds to the pressing step in FIG 12D. This
ple@@m meateriad rie svhitle mipiniiged thel wmence imatherflaw al #@ énds of the

Fove i keﬁggponent 110a while spreading it out
ﬁgﬂg nt iater case, the optical elenent materia
120 | sSpaotihb i P&l EI%n?EQﬁ eRQtIhI08F Wi JPTPESY hB ERfRve-like

| ateral direction, and
component 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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15 there may be cases in which it spreads out in a

state of non-uniformthickness on both sides of the
optical elenment material 120.33As di scussed above, the

outer peripheral face of the upper nold 2 is designed

to slide over the inner peripheral face of the collar

nmold 3, so there 1is a slight clearance between the

i nner peripheral face of the collar nold 3 20 and the
optieallyp efieptive alorfmoentf anéethap gn‘evemﬂsde@entricity in the upper

é’f&iéi of AtbramElG athec TSFEAR. WheEs | Ble SOPor Rb. thoe @Fepve-like
énttéﬁari/ &%ﬁf@}e‘a 1%, 1?0‘%99 3 té}k%}&ﬂtﬁ]@? 3ﬁleé€1%qc$lﬂponent

ecc Ficl upper nD

bb i:h@(e k@D p’hﬁfcﬁI& ProblumSHrith e aHBRE pré@bidninithis portion.

eccentric, and FIG 13B is a cross-sectional view of
t he opThe ahapé efrtm gaoveikex®nipient [26b ﬁmmdeé&wparately from

d f he | ld 110. G 13C . sh
e BPPYE ke o PO SR SPTESORdingp Feathio MPHGAY cffective
ﬁ’@ox#lﬁ%alls-r Hgs teﬂ%%l vE lkt)lgﬁfé;fhe %g%l?lof %152‘9 H)&i ctols gection,

ate

Elhﬁs rl&fhmﬁzed tB'tBﬁ; WhaWn@ ? behthyoshdgerthatlie @Eéétsse@m @ue depth
120a after being removed fromthe lower nold 110

" difrectingy of |tbeagmom'lh|kae®mmm;f 26a. nEdnd imgfanes, iti nhly have a

et %F’%@i@b SARCe pos e oD MBSt %ﬁenﬁlg%’?ﬂégﬁ% section,
Fa Qﬂbs%ggh gﬁ% Iy aﬁbﬁ%roés seEﬁ optical el ement
arr ay e way e i nner peri pheral

face flsbhm ﬂﬁzl &dmplel desdribed aHovEl fhe JepAthwide diRédtion of the
will it be difficult to renove the opti cal el enent

gropysylike ccompponentt 26b motsd paaielt wetke Jpngthviiee fdivedtionn (axial
120

LR o6 Ao FPOTHULE sodtpopient der I alagdenisthwise diestion of
COTT%(T) (g‘%tpﬁ%% %&ngé}%nﬁag% %%% thereof[v)vtlaltp&ﬁ%ﬂ?ﬁé‘Mgr to the

lendtdrwbe alitautiopost thorireevadiés édiep@idmy265 Cli thid eage, the
plurality of optical 10 el enents, maki nﬁ it difficult

groovedlikie compenpais26h tmfoamedmy aﬁutor flamgk the) grenverldlss component
Bo deER oot 2RoB] PHGINI S PRELLBIEadiggtion of the
o208V Rke EHRPBRAntRILT 1 @l 27 flows al ong the

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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inclined faces of the groove-I|ike conponent 26b, which
has a substantially V- shaped cross section, and fills
in this groove-like conponentg426b. Specifically, the
role of the groove-Ilike component 26b is to sl ow down
the flow of the optical elenment material 27, which
m nimzes the variance in the flow at the ends of the
optical elenment material 27. For the optical elenment

The esptidal 2le e ng Oarpa$t2d e (hesovdrakwikgs carmaswend @abality of
and spread farther in the lateral direction, the
otpmea;awommnts Rea eftbal optcallyt effeeidve f compogenthehaving a

roove- | i k onen’_@aF o the flow of the optical
gp’éﬁﬁ Pr?fy 168453+ ed by the groove-Iike
conpong V(,%p gom}%héntsaQQP Thsd%%ﬁ@ $ndithdd ?é((,%@t wYtTir hafifftantially

in the ow at the ends e optical elenent

Vashebedlcrdds s&pigi hie &iinyed phaitldirngde hef idreocotsveki domponents
conponent 26b suppresses _variance in the |ateral flow

89a.t HEhe penganctaon i thesepdrawings eorrappordsbathy epfical element

B 5ed  HREL AFT S E BpRE, S v
rcgli] 8t1f n_%*ﬁlg?)ﬂf of Bhd §écoHE|g‘i{o§ve -1iR8 c%%%ﬁéﬁ@%@'i’é)gfeater than

In t I's e ment a. groove-|ike conponent is forned
#ie Ghethpof therproews-likbecmpdnent 26ae theldistdlesrsl position of the

é&iﬁig@%ﬁ%& 28Bron et idks willrher Biekor thaw e Gstal end
SRR o 4h foPvet OTBRERS pota 2ot Ao Wipment arrey
%Prﬁdsoﬁ LEt N ahaRen@ix EB&pGﬁ@ﬂﬁéeﬂbhk&heC@MlBﬁ'bft'ectwe
6b Is transferred is not used as an opti cal
@hipntenty « @ipodigyt of opticdlhdemeat® are q&ﬁamedubmrcuttmg in the
problens wth transfer precision in th| portiaon
hmgthmég AlEsctioReO IS PEVER KBMPOREBICAYE SEiS é}.r%@il%af arrow b)
r at f I t 26
SRS Rt b PR GRS 25,
Was defifd Lhash e RPVihe Uit tdImBHARESy WHillaby-RRaRBsd through

cross section,” but is not limted to this, and may be
refarentsa pe RIGat15.s Flétekeds arpdripeatipt Wevsd of ¢be istateowhen an

anive Sti%eeﬁ;bifm‘%’ Paen y7apos Higpsaiterlos S ieotpided pgvtion is the
an 1re tn'rea}iiﬁﬁ Fhick ﬂaf%%gleﬁro%sﬁotiesqhééjgf 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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or a substantially open-box-shaped cross section.

Al so, in the exanpl e described above, the | engthw se
direction of the groove-like3&onponent 26b was
parallel to the | engthw se direction (axi al
direction) of the groove-|ike conponent 26a, but the
| engt hwi se direction of 15 the groove-like conponent

26b ingtead may be perpendicular to the |engthw se
di rect ?%*ﬁawe the copns, eomperents Afbneintheoepticalelement array 29

S35 il B VA0 B SRR R oh i FEfp S Bl a
RASER the dhclihed BES ihferkbl 1-008hRW setitl HRELT R OF ehBE of the

groove-|i ke component 26a. 20 This enbodi nent 1 nvol ves
gowans tompbhnemtst B8b. | Evenvidwotighethes optical pleenert angy 29 is a

eccentricity in the upper. nold, but if eccentricit )

Expnsparentapataraal, thy n@%@hﬁ? Candle respgnined as g bine.si Appordingly,
' r the ldke, the he constr 10

BB seyfbobotf St PR s el itk St hretad wnder a

ReitroR€opd BY tHE UireEA! ¥ Slrkw ¢, Ute G5tiddl dhRdt By 29 can be

25 Enbodi ment 7 Enbodinment 7 relates to the cutting of

positioped dyt adjwsting the rgitiorrlof thédstage| B0leshile looking at the

rspective views of an optical elenment array after
ﬁ@s@f‘%. The optical element array 29 in the draw ngs

iohi 1ot30 41 . 14B. sh .
o bt R TRy MG BB G0 o
@theTlocationd filic:abe W thedrbR¥n &ek in HIES 958 %'ggj%t%haeplurahty

conprises a plurality of convex conponents :
efpeuttens| 53, eflse dndicatesbhp shednpkémlineg im FIG. 15B. This cutting
l.indrical_face, Convex

RONER SaBrHiad ahgtio adhkne ragsee o¢ pcathe baso 51. At
[ ' . - . o) .
SRR b, YBEPRY S RReRAAGaBhA 4P Bt o

slarslityusfioptital Blebhafte 54raviHes: HPFIGSPSOJS to the
optical elenment array forned g3|\r£ethe | ower nold 26
i n Entdbuidisonssed abisvecsineertheenti¢adwdement array 29 is cut in a state

in which the positional precision with respect to the cutters is ensured, this

also ensures the dimensional precision of the optical element array 29
obtained by cutting.

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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nmold 26, if the depth of the second groove-like

conponent 26b is greater than the depth of the

groove-1li ke conponent 26a, thggdistal end position of

the 10 convex conponents 29b on the two sides will be

hi gher than the distal end position of the convex
conponents 29a. Because the optical elenent array 29

has a plurality of the convex conponents 29a (the

apraxsal | Jorekkampleseit camponanilizedaiplthe ahsseynldf of two optical
optical elements are obtained by cutting in th

I

enby AEaR We W Hshothe haxighn 'E‘S%Cté%d?feﬁi’lénggﬁa]( tipges are

[ i: f as ot 0 4. NGl eagh _of .

HrGehdiBhan in 3h aoBler GRe KAGTAplg Tyt ERORfE gRbcibloR of the
gj@j&i lﬁ%i—%y Pihd Meearthbatofithe Aud opticl @lanes: hfr

?Ie 15(.: FI 015A f’fﬁé perspective vi ewpof the state ays can

Wweemsamed &ytforming ridgelinés om ah dfdde odpal eliapest aechys, and

The, shaded portion is the antireflectiye film which

perfosmimg pesitigaakadjvgianent sq thatdpe twaridgelmesarg aligped.

20 FIG 15B is a cross-sectional view of the state

when the optical elenment array 29 has been placed on

Ershblimed®8 A base 51 of silicon material, for

exanple, is stuck onto the stage 50. The opti cal

el emenEmdrodipend 8ireldtegdd & watiety bhdiffersat myolds e mmlding an

ot her. adhesi ve age 52.. The positi Qf, the stage 50
.ela#%ca;eﬁelaaphérr@a’- oyl bg Tpldscshasemin FiGh 16rhae) a postion recessed

Si di - en it . t n .
BLARE Boifn WReRioR "6t BRS dobhe-flce! Ui, (P IR hations
e8king0hef rdoith GPh¥RX the BRI Bilike2%8mpofBhy (Wiich forms the
di stal ends of the convex conponents 29b touch the

optdeallyleffacsivaicamponegbsfetmedn t he convex conponents

29a ang the surface of .t t 0. . This .makes it .

pOSSi| Qf"_ée tleolﬁuﬁgtﬁi@%ﬂpgﬁléeﬁgﬁeﬁ%s dormgd 39 1hi grpoyes with a
. 3 O .

SRy G ARSI Ao i

SHioptical Rteroehl S8yl P R ndhBYG. 201 haie: idtd i1aethown in FIG.

faces with a substantially V-shaped cross section, a
168 desiformed in ihdirdulatrbottoniddremncave esmponentsadb adjacent to a

R AR TN R N S S——
% doficive 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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5 transparent material, the ridgeline can be

recogni zed as a line. Accordingly, when the flat
conmponent of the optical element array 29 is observed
under a mcroscope in the direction of arrow c, the
optical elenment array 29 can be positioned by ,
adj usting the position of théT%tage 50 whil e | ooking
at the ridgeline. 10 Once this positioning is
conplete, the optical elenent array 29 is cut at the
| ocations indicated by the broken lines in FIG 15B by

ug,i.n I dty t 3. . al i ndj cat :

R Bp SR Rl Yoot (Efing i ERCAMAR) B Bhse. as i

i Babodie®ne? pisgviel on of t he adhesi ve agent 52 and the

base 51. After cutting, the adhesive agent 52 is

nelted and washed away to obtain a 15 plurality of
&L&ﬁhwgi§nents 54 as shown in FIG 15C As discussed

above, since the optical element array 29 is cut in a

state FIG. Yhinehdeh BeRp&itilve Onas dTTEAUS hQRBrobhE bo {;&Saﬁ@@kr

to the cutters is ensured, this also ensures the

dinphasdineria Theraeldsisbowofintie. ddthavala potionrrecessediyn B8 depth

t al. ned tti . 20 Th f h f.t .
SFEHPEEEIKs P e Getmaal dmid pofpegpor, Rl (i Fegion
QUIRAE HeSerodvelliR@om ponedt S hich fof RS ﬁr%)op%iéalﬂf 580 b¥mponent) is

greater than the surface roughness 0f the convex
dompwslnent s 29a serving as the optically effective

Crwbint S ol SesaEn 4 Rer femed Gt Banapieesd 7o on

MEFRA! of AateLRAMGAGES: @ﬁre}zéyiﬁké tcpﬁ?so%rg [11‘7? égag}&ggﬁding to the

construction I's particu use uct

~ iopticyceBstiencapporeat) is Elrewdnind the isdined G ¢ Vo arel desper than

convergence. The suyface roughening can be
RPYS-HkeePoRensl L@ i ng the fineness of the cutter

bl ade. ' ' ' t. f
posit] oBphdEEs HAGEl 110, 1TEURR foiid 1 Sl BRERg} 260
‘ginvie sidestofithe asphedinient a gtudretlike@mpimeds €8k fr@spaiflling to

.reference for positional adjustnment in the assenbly of
throopfnaily ssttestizeneampggenthiy dganed-gnd dharenped jpordens beb are
HEdplch &8 ahdorbO%e-AREENR)SheRl 14200 opti cal -

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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el ement arrays in which the axial directions of

cylindrical faces are perpendicular to one another

(see FIG 18). In this case, ;jagw preci sion of the
perpendicularity of the cylindrical faces of the two
optical elenent arrays can 5 be ensured by formng
ridgelines on both of the optical elenent arrays, and
perform ng positional adjustment so that the two

wiehg ef thie armingealeng befbre thotiadi optival 8ldnidiaciiBié h8ve been put
relates to a variety of different nolds for nolding an
I@eébelr calhe|aptieal %emayt armay nf dzgnmmm anpluunr@tyl@f convex

8580 BRI AL Bt AR gichl gk of BRhity SaRich] Sihe’  ThCoptical
ElUndiftORAy IR b (ol A0V gﬁﬁcaqcameﬁytarw hﬁﬂd%d with the
conponent

fornms the optlcaly effectlv Is’fo

Tivdd 19l stho®kd 8hBIG 17C.FI G 16A has forned in it grooves
with a 15 substantially V-shaged cross sectjon, and

cor r espbpdePtienlt seenty Frsay f 8p nromgprishe @ppht::raihty of convex
14. The

?éﬁgf?%nt%r@ Hv&@: sho P(f'?l ce, Oof C%ﬂndpylb%ck:il ce, O38d convex
ESRBENSLS FFBOS %ﬁnéa} Bt 2k 8AR8n tRe dxidl "BR¥Eoh! (e direction of

conponent 14a for formng the optically effective
axopoaknf, thansnvek econprreves G5apoitet conkvélk @repcternerish are

han t he groove-Ilike conponent 14a. 20 The nold 15
é)ﬁ Wﬁhgqhgr lepethysise fdiraehign; perpendicular to the axial direction of

t t 5b.. adj
08 SERSEL R RlASTE S50 AR SRR OUF ARARLAP b comvex
QhpaiRinty S8H et hyghsOMRANCHe @Bh1t BRA CBGAYR of the convex
conponents 15b are deeper than the groove-Ii

coonpoeats 338a. The nold 16 shown in FIG 16D has

cor L“Zﬂaécg %Bﬁixﬁ?%%aéé?%éézﬁﬁﬁwéiﬁﬁ%aé%éﬁ s54% pbthe optical
| 4 t

S8 BRRSrhl 54 BEbLTU o e Sl <RIBS by 08 g ponvex

claﬁq)on\éhe@ 3bb %%h@r@bﬁiéalaélemé%naﬁ 85'®| et uePhhCRlsembly, and
el enent materi al convex corrponent s that are

thid treateshagaphod a:specn’ic dlstqmmdmtwesnrthe rdistas enle of 8he convex

cg]gsfﬂgglggl Y ethi vﬁ’?h gqn);ypgrn es%e tilgeoggtt:z:llc %llen(ileStrreaq'tray 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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37 the optical function conponent com ng into contact

with the base, as in Enbodi nent 7 above. Enbodi nent 9

5 FIG 17 includes perspectivy views of nolds

according to yet another enbodi nent. The nol ds shown

in FIG 17 have a portion recessed in the depth

direction of the groove-like conponent fornmed at

| ocations flanking the region where the groove-Iike
tonponiaihed ihtlehsface dengthefdhe iassdrhplied 8@ obtaired by cutting.
conmponent) .is _fqrnmed. 10 The nold 17 shown in Fl G

17A hakn fihisrembodiment, ranee dhe foopex (pmrmente 39pgage molded

h ' -4 t 17 .
BuskrOu S Dot PaREp OB B! R B hed B g precise
é%acfe%ﬁﬁ‘% cah Be thgink Siple i NRdi1y 3R S%1y Y RALSE eRebplifiAblement
t'he groove-like conponent 17a. The nbld 18 shown in
&Gy A5 B Has cdmorexadniponents 88ppeBuptherinons, dfte the pireeision of
si des of the region where ﬁ groove-|i ke conponent 18a

theospaceJengihng mamtemeddnthhalose and atler guttargihaeamis)no need

| S . t he t LN r .

{35 5ielqhf of VEE RBRRE R BARANIRpRUS £pE 580Gy optical

aspiates, the groove-like conponent or concave

conponent forned on the sides of the groove-|ike

conporiE¢ -assemddpoltliwas tdesedbedeusipgi anl byampleedni which an

conpqnent, were_formed al ong (parallel to) the axia

RHPELY G oRifcal wielaﬁ%wwk@aéo%o%@ﬁtt PRl glemagts that
| V Y o

kb dH ST ab Ry G P b ¥ hrate 7 bR VB foined

indogdaallyk eAgsiarRaheitis mdtholdPtlb pPecisionrvfithe pace leiigth can

has forned in it stepped portions 19b perpendi cul ar

heomaataanedeasly merdlybydionding bloe vatiphe opicdmlpmants.

19a c spondi ng to.the ically effectiv .
compor®] o theoe r@twas%g‘?&t 184, dhf %&1@ henthe same if an
A [ - . 3 O | -

iHBLE read RaRRTHRRRAE 00 fornfinkrk §Bfoe REM dEREpdling to the
c@RVEL 3bmPpBnents 35b is bonded to the flat component of the optical element

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
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el ements by conbining optical element arrays. FIG 18A
is a perspective 38 view of the arrangenent before
the two optical elenent array) have been put

together. The optical elenment array 34 conprises a
plurality of convex conponents 34a wth a cylindrical
face or non-cylindrical face. The optical el enent

array 35 corresponds to the optical elenent array
R gervex companents 6fe). d Bxdensionrcomponeants ﬁ@b:exuawmg from the

BHivATy HsRREn PRt e OISR IR ATEy PRCIDIG sides of the
Pﬂﬁcfgﬁléﬁg&‘@qﬁﬁ gntand convex conponents 35b are

at t e en I'n the axial direction (the

di r ect Aopluehlityaof eptieal elerhdetscary ebtained bieshtimbahe optical
The convex caonponents 35b are 10 fornmed wth their

elempntvarzay §0rindhedlirgsioperfnmrowa at: @ specifiexwidth. The optical

glﬁrectl %W%P?ﬂ@ogé%éconpo en a%%)r}@-gﬂé}ﬁfgj%gpttmg the

61;@(%1 eldend Lt 66 @Ho% ! FRE. Qﬁ%tlﬁ%h%%l‘&%mﬂ g arrow a at a

conmponents 35a. "Accordingly, Iin the state in
speeifiomedthsi de of the optical 15 elenent array 34 is

bonded over the per side (distal end side) of the. )
convex? B#ipeh enaft) a@@SOfiltﬁ@ dprmed mmﬁm veith athezmptical

AR B0 mRRE SRR B B B SD PBaRln e 60

WRAMBEse GRTBOMRAE DoitadiaBondllfop o SdcBtBEr.t Npecifically, the

optical elenent array 34. Therefore, good precision

protiusiorspét are edded intigrely with thiptéxtehsioh ewenionedfs 60b and
array 4 and ilhe optical elenent array 35 is ensured
seRardiely Giom dhe extensien &gmpyt& G, | The éxretrumcalsj ¢} can be

| it
Bty i8R R bl cofifnfatind & HRSExdomnal shape
ofi the tFoeRIsdNs a1 tlﬁeth@cﬁ‘itésgﬁl% 'n‘i‘&i'dc ¥sed fY MbRKSMRe convex
lines'in FIG 18A, the result be a plurality of
copipionahte6@aent assenbl i es 36 i n V\,hl ch the optical 25

el ements are joi edtogi‘jaﬂ as shown in FIG, 18B.
Becauddet $raers, pf thy) opbisale ramo% uspally are goppded as

ihlicBted §§, hé 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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whi ch good precision is maintained in the space |ength
between the optical elenent array 34 and the optica

el enent array 35, and the comnyex conponents 35b are

formed corresponding to the convex conponents 35a, 30

there is no change in this state after cutting. This

nmeans that good precision 39 is nmaintained in the

space | ength of the assenblies 36 obtained by cutting.
lamrayh P8 innthedilirection of arwew hesivuntaneovslhypnemstatesfp which the

S ARS8 e S B B 100, e
SPEGTHY PLORELF BEbpHodTHohlo By a3 38 Sl chE pRfbdifiularity

bfirhberi@l diresting €dirveetipn eFi Arow W of the dRReE chfpdhbnts 62a
i s _maintai ned both before and after cutting, there is
feylmdental tfaceldjisisnamtainedewiith guspictt tre thpalemgtlewipeh direction

i, ndi vi d ly f h cut tical I t. Th
g&%nspaf]ﬁ%%gd’ggﬁ? ?@écfa‘?% In;aan gxgﬁlne in \i/hi ch an
10 as SFI@' Y9! jOR! e‘i‘tgﬂecﬁv@nﬁ%v Q%Joﬁdﬁgﬁ F%Ug':()erbné%arﬁﬁ@ of an

optical el enénts tha nmake up the as

eptital belemntesrragp aitke| theaopbi¢dleslepmimedrray 63 shown in this
indi vidual ly. Again with this nethod, the precision of
dravinga sameneys topsex cpmpaaemisahIrebaring pynansedindrigal face or
bgndj ng,t.he vari ous optical .el epents. Wt he .
BT e ot i Be AGeghRR.r ara Dybofprndisylar to the
leh iseodirBetid O ﬂh@s%ddv%&' &t § 3. T PhE G element
spdce length corresponding to the convex conporents

Sdwn $n PTG el9Doist tiee praduct arfpatteinlz the opticalptlep®dnt array 63
el enment _array 34 and_this product then cut, rather
shoarn a8 Jlg+ BeC danthexdizesipem of tagrovgsh sefas eingbude she convex

el ement ay 35. 20 Enbodi. t 21 Enbodinments 11.,.t0 .
Starn S4S Yot 2 BRREATE, plgreivh SumPoet. - Thre optical
SbARRN 85 &rdoBtadn&d ﬁroﬁttﬁé'o?%ﬁapﬁletﬁ&lﬁﬁﬁ%f 69eh6Rh: in FIG.
The nol ding of these 1s perforned using thé pressing

MC.d described in Enbodinent 1, the details of which

were described in Enbodi nent 1 and therefore_wi ||l not .
be dedigaipawith 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 components 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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25 again. FIG 19A is a perspective view of the nol ded
optical elenent array according to Enbodi nent 11.

Wth the optical elenent arrap 60 shown in this

drawi ng, the optically effective conmponent is formed

by arrangi ng nunerous convex conponents 60a having a
non-cylindrical face or cylindrical 30 face in the
direction of arrow a (perpendicular to the | engthw se

dlhe eopliced elemént tdhreayoBOexhownpane®I&. 6087, buxt ewhemwas the
conmponents .60b extending fromthe optically effective
somgisneinn an 6 B4 15 masdeeed with nesttionsngaerogrusionrs 61, the

BPAEAL b FLUGE bR FuCEPRE el €% A5Bl  PIGEHAL R imetead
eh 8RRl with RYudlshfabd fogbf$67] On of arrow a at a
speCcific width. The optical elenent 62 shown in FIG

19B i sThagoiiimsabf ¢henpvagh cutrfriceerkgiynsc 87 taregtheheame as the

opt.i cal ﬁl ement array 60Q shown in FIG 19A in _the
BPYiEERs Ohths pratreviens 61 1 F1GdO being af two of fhe fousrorners of

SRR, AL VGt S BB oo
édth GfheirCaThe kSRR sudfab@YeSiBns 67 doh b 8PEhY® HGACRRiSe rough

bei ng di agonal | y opposite each other. Specifically,
faces phose usidase Glovghmeasidid highegr thdly vhath dfhahe portions

R EREP IS Bra ES COBPORRBISHOF PaShECSInE P hat forms
! SBiheRcoldHe Rtk BRAC AHUROBRAILLLP FOLERRP BT Brvay 66

e externa ape e protrusions

Aecdhd gouitled 45 astlitMedhyfithd BeoleNMAYs, theARMRSFYsStions of the
60a. The corners of the optical elenment array 60

neugh| surfapearegmmsded sheuldi bed faraemuiighyint treaBowkion thispgest as in
0 tgﬁﬂ o&rﬁi ons of the concave conponents in the

]%D@g g“ *d corresponding to the protrusions 61 are

set f [ . r ' . .

oo 2L BRI Gl AR5Al BY DAL By IS o uch fing

Bednid, the FixihB&vill be secure, and when the rough surface regions 67 are

' used for positioning and the optical element array 66 is simultaneously cut at

a specific 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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optical elenent array 60. Specifically, when the
protrusions 61 are engaged wth a jig or other such
fixing means, since the protrqgsions 61 are formed at
di agonal | y opposite |ocations, the positioning can be
performed w thout any 25 novenent in the |latera
direction (direction of arrow a) or the | ongitudina
direction (direction of arrow b). Also, since the
Pntbodimennd361 are formed at di agonal |ocations, the
positioning portions including the protrusions 61 will
not i nF&Gf 814 igia perspectivetview ofdhedmoldedyeptieal element array
the direction of  arrow

| el t 60
3 %ﬁﬁg fo Famoighf 4p; « FoBrDabth isEugtEm S, i that of
idagakle ‘Ifll.l(ﬁﬁe Uy 453; 66" LAYwRO 14 NFiGe f’?}A,te ﬁlﬁeﬁfp NwRireas the

arro a Si1mu aneous I'n a state in whi

porgitrwgionnin FIGhAYA heequipped With peiiitniog ptrasions 61, with
shown in FIG 19B, the result will be a Iurallt of

g ppapaleelsmntsamy.w whi G .« BbA pupishedi Culbze |fp;/medfmstead
B v b el f%@tg: PGB Jof g os 72 cn v
ERHEhP HoWldisl LORRESbomPohOfts G PnAE th Vb v of the

mmhwmmbneoybevhhahz@sebfﬁbe peesaing imeld paanpl e of an
optical_elenment array. Wth the optical elenent array

63 shoWmenrthermrotrusicag olga IEATHHEE %@W@@Wﬁmﬁng to

havi -C ndrica 10 c al ... .
PR R A 1 AR eiBpecd FEOlhe BolBliop B LS bositioning
dREHP pBFbEMbA Wit Rodthsny hEVSbMiSA Hb "IS&!th Hn‘éf:ubﬁ €direction of

convex conponents 63a) The optical el enent hown in
dirGw 5)961' ithe fdwezipudidat divktiont (diregtivh ef canowaib) eIIﬂnlﬂna; state,
array shown in FIG 19C in the direction of arrq

vah% adélut’@l%é'lc@@@r@ REe sBRVERDCQUSI SRthto eultheeRiica) ‘element

L I ff t. Th 5.

Gato 8 SHrate Sridif i’ g FERRESH o, BPRE Rl BoulVis the
c&ﬁfcﬁk@%&e‘iﬁ@‘@@ dhowH & FIG9fsBAgai n with the opti cal
€l enent array 63 shown in this drawing, a pair of

pr ot r HGhn21WH4s ot petspavkirei vieeg ofilanpthért bxaielo pfithal molded

el enent array 63 at
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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two of the four corners, with these two corners being

di agonal | y opposite each 20 other. Accordingly, when

the protrusions 64 are used f4gar positioning, good

preci sion can be maintained in the parallelism between

the cutting direction (direction of arrow a) and the

axial direction of the convex conponents 63a

(cylindrical face). This neans that if a plurality of

the beskc amstumtignt s thei same sarethatl of the ophicabplenterit array 60

S BEE Y oot A ol S
WphbyiRee L OFE, AhroBiiots 16Ul ofiixterio bhfipthpas 740
dxtehlifag BOM botlR sidRE BEehE iopeicllgwiRktivh @ofipodiedt and on which

optical elenment array 30 according to Enbodinent 12.

dhwelpasmponenss 7da eroforimed. hdheapretagsiona 7 ate formedan a row.
tical e]ement array.60 sho in F]G 19A, but

BRe pEaEuEIDs AP P O HnsR compiipsREH 44b sprRspond
0si Li opi C ot LS . 0 _

plokE RS0 78 B LHBE im0 10 OT0RE pfHtgsion on

suiafpaddvéidion ahe right' foreie ar pair,0aed &7 pluralibe of such pairs are

thSItI ons of the rough surface regions 67 are the sane
gmefe positions of the protrusions 61 in FIG 19A

bei ng .at .two. of .t he four.corner t he

of pti. cal .
o ermorOSiFPHpEGBUrE: RIHIRE (GRY PoRIHORReq disige a pair of the
i o p i T I- r .
P 5 b Aplgb Rl Rt dpentif, S0 A, B Bdiment 11
Wheaetlil ptateasioas Jiiness used hbgrisitididngtoval thé dpitizal element
portions 10 corresponding to the convex conponents 66a

amay 174 srdpuilinnesybly auiaat & spagiicmidth otk a plwpbifeaf gutters

8B djrestadi st e CPR ATt oioay TR QRG] Flgents.  FIG.

%ﬁuﬂf’ glhggl%ﬁéi:ﬁ%é’% fofithE oﬂtfbllé@ R1SHEABGEtAiR PScitbing. The

ar enough 1tntoallowftor this, just as I n

‘dpticatlielenéntl 16 showhd ih iy dughimyiddades agpainsoftléftannd right

fixed in jig or other such fixing neans, the fixing
prptnuspmssésur e, and when the rough surface regions 67

e FIG. 220 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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used for positioning and the optical elenent array 66

is sinmultaneously cut at a specific width with a

plurality of cutters in the digection of arrow a, the

result is a plurality of optical elenents 62 as shown

in FIG 19B. 20 FIG 20B is a perspective view of

anot her exanple of a nolded optical elenent array.

The basic construction of the optical elenent array 68

shown Specificaly,dvidhithis embodienerdnbecmisethe mbttiséons 75 can be

opti.cal elenment array 63 shown i FIG 19C, but rough

N5ed o0 posfionescduEps ¢Wiingy il the Profrugins 75 remain after
-1 | O[3 : US| 9Rs, 64 r ceqfenl

e Bl R, 28 i g5 RO RaRRhOES of the

@ptichY d16fic@b 76An th&mAbdfachite ofaaibHtkBur@ughitsur f ace

regions are used for positioning and the opti cal

element array is simultaneously cut wth a plurality

3‘-{ cu{,ters al ong the convex conponents 68A in the
{1 t18f arrow a, the result is a plurality of

Enbod Wit 210 i e b B b oot kit blojleg apg combined

D kHe eh i tidre Rf @NBEht 6urdY urd€ COTIE bptital dehRek MNdhown in

13. The basic construction is the sane as that of the
thpsi drafwing eomprises reancé e stroponéentsFT Gforbda] obuthe opposite side

ereas the 5 constyuction in_FIG 19A is equi d ;
%ﬁ% %698% eor?fﬂngvnlaf t AR j Igrmed 1 coyexy, coppengh {cija having a

1 i ) C ’ h f
SUEBIHRY 0 AREIBA BLCIORI LR TR conve

&ripnentl €79 861686 fondlt BAthd 8hap@® offednbyx bAoAt 80a with a
convex conponents corresponding to the shape of the

- edinghrecal facd or onw aylindsich! fadevefsawbptinal pleswagitr®) Badtdis to be

feeahicgor 1 CCBBndTABC L Gak HE SHMERH Y nPrdinghceonyex " Shapes
(ARG 80 T Aokl BBRUOR) T et
Phicksidlsi aRolddi fré@t | the qiresd@ihpOhell @oridipoh@ih@ ttedithal convex
components T8a out of the pair of preseing molds, | - o <!
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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when a plurality of cutters are sinultaneously used to
cut the optical elenent 15 array 70 at a specific
width in the direction of arrdv a, the result is the
optical elenents 62 shown in FIG 19B. FIG 21Bis a
per spective view of another exanple of the nol ded
optical elenent array. The basic construction is the
sane as that of the optical elenent array 63 shown in
Hrepodigentdt whereas the construction in 20 FIG 19C

IS equ e th positionin u3|o

opti caﬁg gﬁgn a 5’?9? % ‘ﬁ%&n&t% %ﬁ%p%a %13{136% array

ﬁ%ﬂrﬁﬁﬁdtd/\/ﬂﬁbd&ﬁ&l%ﬁﬁslsn ThEhsons@ﬁ&%fohpéﬂ e Riaih fp%mons of the

notches 73 is the sanme as that of FIG 21A Wen t

nptlcskieesleﬁiknaraa'rmﬁéd flwwpani thiodragiends the sapte aalthat of the
array 72_is_sinu|taneously cut with_a

I
Sp%&i ¢lement ST 84 §h8W6h§1 fhe. eéfv eil‘hesztwﬂrﬁé?mﬁ@g array 81

%113_’1- ral i %’m%gf IerSS 81%1’5131 ﬁggl%ggég‘% ?ﬁs eﬁis aljacent to the

nﬁﬁﬁé’&@ ﬂﬁ!‘&)ré&ugbﬁs 82 Ayrk SfofmBa" 3P 8CHdW CeMeBWi so as to
the nol ded optical elenment array 30 according to

Hepeakentine whdth Bfctpt optmcal leéerenstpasidy &l. ofThe heat radiating
onstr ction is. t

Of)é%fﬂ' 3?8%(#-,59 :@Sq ecfsag Eﬁ@hp es %vtherﬁpasf?%‘amtmg
eﬁé%t ;-J]ﬁlegpéljeclﬂhdg ltﬁﬂ] ac¥19 ﬁ’)tl% ﬁ}egt&cb c%tgponent where

ura 'ty o u5| ons

ﬂﬁrm@eﬁeoﬂpbﬁ@mmaw@qameas 74b extendl ng from
both sides of the optically effective conponent and on

vvm ch BistasvisxEmbogunent 34,74 plaradity of wpticalltlements 84 such as
RSB 90, Tl o b B woich BSOS P Sutrs o
éi&ﬁﬂ\%ﬁ:fé%ﬂgly 4%;& g&%@gg@oeﬁnz&t%ﬁ?esﬂa@%{ gé(’aﬁﬂsdvﬂ%h in the

conponent rusi on on

difectiongbf af@aa PAGI 248k a perbpedtivieyvielv 6160 ditidad element
are formed. 10 Positioning during cuttlngcan be
afterf enthing. udlheoptiqadielernent B4 shomar ughisrdraréngris obtained by

o%l ﬁ%&”s%' z!my tooﬁgc?gaé g 1')591% %tf Ilg San glsg t pro rrﬁs%mogé.ms’ilfle 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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When the protrusions 75 are used for positioning and
the optical elenent array 74 is sinultaneously cut at
a specific width with a pluradity of cutters in the
direction of arrowa, the result is a plurality of
optical elenments. FIG 15 22B is a perspective view of
the optical element obtained by cutting. The optical
el ement 76 shown in this drawi ng_includes a_ pair_ of

et thegih radiafing cpmponertsods crrsnedrlaélaczacto ¢hg optically effective
REEPRER: \Fhsrecth? POt Ao PRl 4] SR forfid S The aptical
myézﬁcéy tRoRh i {HidAka &%ﬁ%t%& ¥ m(ﬂﬁﬂlgl:él@o?t?lgﬁ clement

IS a perspective view o e state en the positiona

agpays imewhidietlate hehb eradipiting | cosdppiments xtandl frow the optical
el enent. 77 _has been conpleted. Since the

|
&nﬁérg:i argpg fsnghoren i F&@u ilBGeandithantusing priduraliygfsutters to

bRoy
FitacdlASfpuisly oRRbAE T o B Rtor LpBf 55 g dRpLEndiab offec
{d &Rd1BNt gk a8 wikh PhdEndehdtith FERIG. 241 hat al | ows

novenent ‘adj ustnent, the relative positions between
the optical el emant 76 and the optical elenment 77 can

ad .usted by noving the optical elenment 76 to the

egtddent 77. After positional adJ ust ment , the

d.th
f f’tx'egaiﬁg R 2 i Py ITRR 13Re opBleATEimel &y according
{ Embotinaserp! YThe oﬁﬁﬁé‘}: Bﬁ'ﬂnélﬂ: ﬁrlldygBV s?i?)WIP €n this drawing

substrate. 45 Specifically, wt hi's enbodi nent

¢mnpuu3® giveves 88 forsmeihen 7he sile ﬂaeesuséihef gmopes% amfargled on
cuttl o an rotrusi ons 5re

sla% éac dqaL§ MR rATAN S I a&&angg Eaces substantially

oI 304 R0 ! 1, MRl SABAL0 (4 opicat
d@cﬁb@co&@%ﬂeﬁtﬁaﬁ%?@@&t $0/8s ¥ Ex¥enl iRaMe Q@ﬁgt‘h%hse d1rect1on of
el ements are conbined in the manufacture of a |ight

‘these fecesni The Breowsst8&dd net altewtthegurshp i 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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this drawi ng conpri ses concave conponents 79 forned on
the opposite side 10 fromthe side on which are forned
convex conponents 78a having g cylindrical face or
non-cylindrical face. The shape of the concave
conmponents 79 corresponds to the shape of convex
conponents 80a with a cylindrical face or
non-cylindrical face of an optical elenent 80 that is

Mnﬂedtmﬁﬂa@ptaﬁle%&nts%pg can be EDl dﬁd by ]torhm' ng

15

RS e A g S s e
SRR RSP Gl iRt BO'hEP AR %eﬁleioin% Wikl $hS Dlptes 91 in

%3@_. hspa Be @J;ésv@l w@ u@éd tch& 2sBurldaihbisB@ite in this state,
optical elenen and he optical el enment 80 have

bee nsseomtidiy o dhe Einﬁca;lhﬂqament 90 aad the opdivahelenooriy@hent be fixed
79 of the optical elenent 7 corresponds to the convex _ .
m%s iég-b% PYECOBULHE bt | a‘i-re ladpem] gon g@ filiged s fixing
0 79 th t he convex
%&%@eﬁghgggg%ﬂ%%ﬁ] epaolélfg%tl %aﬁdg%f’}ﬂgj%u frent between the

opti capI@! @8Bnts A8 pafkhektife GBEWCAE aRbEHENbxSHp ﬂes of an optical
conplete. If the conCave conponents 79 and/or

elemeat assambil]se ntls th@sexamepledat thds ﬂﬁawh@cgmf_)vets ﬂm wire Hormed

dh h t h t I d.th
g}gaﬁ&gefc'@f 3 agen 1 g t0r op | %a ewﬁgale Optlgéﬂ elem%nt 90.

?V fﬁ‘kﬁl@%&ﬁéﬁh%(u%ttﬂetopﬁcgfﬂ f:de%@@%mf'% 4P E%Ene@fa;?lates 95

jolning o enen

@leteeientfrs), ftbthass Qsmﬂoymzéii firt @B WQtlﬁahl zﬁiﬂeswe material
source substrate via a _separate support plate or the

bétweendengs. Hhecheateradiadngieffechiprthes samp aassipethd example in
W the nol ded optical elenment array according to
nt 16. The construction of the nmain portions

of th I ?M -ar S [

is t hg s‘gﬁ?te %@dﬂ? % 0 t]ﬁe @(o%?’cg%\{% g ?!na*nIalt }}a:a;;\gg%%rmEd
sehavacely fiohi>the dpticalslepRht OBl wetecipaidd #ithadhiS bptlcal element,
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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further conprises heat radiating conponents 83 forned
adj acent to the region where the protrusions 82 are
formed in a row, extending sodhs to increase the

wi dth of the optical elenent array 81. The heat

radi ati ng conponents 83 are in the formof flat

pl at es and enhance the heat-radiating 10 effect, so

t hey are,nmade thi nner than e optically effective .
83}%8 SERchAerghnessds @s?ﬁﬁsﬁt(@@dﬁgmlgnﬁﬁ%aramawﬁhe@ptwaﬂy

| ép%&ti@écdtgﬁ%@ﬁ%ﬂgfg ﬁiﬂéf#}:?ﬁ%\ﬂ%ﬁ?ﬁf%’é’%ﬁ% tri eaci. This surface

ment s such as . can be
pblighaiafg byan!Shé gagcopdplisteldt )bPrOffoﬁﬂiﬂge r$ fcigh surface on the
si mul taneously cut the optical element array 81 at a
spaespinsling mdldi n the 15 direction of arrow a. FIG

24B i s p pective view of an_,qptical elenment after

cutti nEfG-Tﬁ’éédaﬁ BEISPEF YR Mewsal Sheotiate e & QPR plement

[ ' : ' Lacludg. i r_of

PR AR BTSN clelicht 37 RAVEDCL oliEl | Bie Bl il fagyp have

besrictghentdit theaprdhdsialiof Ngtr&P THERE NS hdAalddo e reventing

adj acent to _ the region where the protrusions 82 are

nanessgsanprightalmomphding inciemton thesopical ebementsa

sem c uctor .l aser .deyice,. the optjcal el enent )

becomes GeEEHgpns Pﬁ%ﬁgﬂd’ﬂ?@%? r]ﬁn%ﬁ&q eoFere, premised on
. i . . Chi

e ORpical el SFLLAT b SBERTLICBAT 1LY Boqdd BY Tho press

moldipp etdsutibéd tih eEmbedimémid 1 abtih ghaetrNei & cletdsticl RRiture of
description of FIGS. 24A and 24B was prem sed on a

there dieadritba shape litsplfiaftemmoldiver nwdietioads nnitlimied to press
copstruction instead may be one in which there is no

Bﬁ%ﬁ in which protrusions are forned, and there are
heat radiating conponents extending directly fromthe
optically effective conponent where the convex
IndustisdAppldbbilitye formed. FIG 24C is a perspective
view of an optical elenment according to 30 another
‘exanpiAs diserssegtabene, withiibatresenitivvention,.tan epdealwilengent

SRR Spioen shahe Pretisinh Grh ey S el o REML It Adyratagsous in

- th#ifs SPBYROIATRANRY sh PRt i WRidEAso Hifkd¥ P dstBbning 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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el ement 85 shown in this drawing i s obtained by

‘nmol ding an optical elenment arggay in which flat heat

radi ati ng conponents extend fromthe optical 5 el ement
array 63 shown in FIG .19C, and then using a plurality
of cutters to sinultaneously cut this in the
direction of arrow a. The heagnggli ating effect s
excellent just as with the construction in FIG 24B.
Enmbodi nent 17 10 FIG 25A is a perspective view of the
tical, ele t.arra ccording taq Enbodinent 17. The
S'St i cal® @?@%Htf%%%u%ﬂ%%mn apiagglselgmantnigr a semiconductor

05581 1363 09458y LT 00509 8565y Mbont matri

ahitpasell betweent wuik af plobsindiaiolds, the faces
substantially perpendicular to the face where the
convex Veintgunettisagzeng phessong ineeld gut1sf gid pein iseformed with a

B RG kofirbeft AR 512 aoad Sasioolip give & pdrical face
3R APbptRIBMLDgI RN &%ﬁ&bémn rtﬁ%éﬁ@a%l%ﬂaédf%ﬁfeég{lf)%ﬂd
own | .

that opens’in the up an rectron as I n

and 2, thke mbgtoda furthed dobgriepenscuteingr atdpy ishohiclh e molded
added. Just as in Enbodi nent 11, when the protrusions
sptigakelemants material poewt indai s glursdity raf ensidad glements after the

I 7 i.s sinmulhtaneously cut, al ong,the
BRI L1 R e 1eBP S8 or s 1
the direction of arrowa, the result is a plurality
of optical elenents as shown in FIG 25B. FIG 25B is
a perspective view of the optical elenment after

cutting. The optical elenent 90 shown in this draw ng
is equi pped with left and right grooves 88a. 25 FIG

5Cis ' Lew of the stat rior. to the .

Bonai nonsrat ARREL Kb At ind AR B ERE o it h8 2 Mmiconductor
[azkatideviteriRbedingaddCHlifa 12%BekSindthadP45Re84h 058Nk 8%ends to a
of the state after the bonding of the optical elenent

Portzothemghphaghe opdicallyredfegtive vempdant.an be used as

reservoirs for the adhesive material. Accordingly, if
the grooves 88a are filled with an adhesive 30

get o Agpothdd £8 2L GHCARRL bh Uil efduiont AP 1N

pl at es easl



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 thaF ?as been joined with
the plates 91 in FIG 25D he plates 91 are
joined to a light source substrate in this state, 5
the assenbly of the optical elenent 90 and the optica
el enent 93 can be fixed to the |light source
substrate. The plates 91 can be utilized as fixing
neemipiessd u@ds lasaodpviov] demprigat o agbipabf PYesf hﬁﬂ&mg an optical
FIG 26B is a_perspective view of another exanple of
empnt saterial dinposedbsbntrya prir ofpressiagpheldsn t hi s
dr awi ng. 94a are forned

el ement 5%%?1?10%?51?%8& B #TEHHBS ﬁ’é?il%i\/\?‘ftho{Jl ﬂéeogﬁfli tsaformed with a
31‘@8@5“11]{8 Qmﬂffotﬂ%nﬁ: I'fhgt ‘f&ﬁﬁé t gﬁ(gﬂ 99}1 &ﬂ@alo%tscb%? ? cyhndncal face

enments 90 and 94 are jolned via p ates
resndreopiicalloefftrgive ¢canpaorgdd theroptieal tlgrsMtibatdrial,
adheSIVﬁ té{lal bet ween | enses. The heat-radlatln
ef f ect the ash farther | gompidsas, angniding step @ whigh 115e molded

FI.G_,25D, 1 that, h
SR P SoiIBI0E SHSHEcE o ebi fnc
PWebssih® sl ivivwitichRhe g@@é\l'&ﬁke @bRFBRENT it meBhaving a flat

pressing nold may be designed to produce a shape in
whi ch the shape corresponding to the plates 91 is
integral. In Enbodiments 11 to 17 above, the
description was of a nmethod for 20 obtaining optica
el ements by cutting an optical elenent array, but the
press nol di ng described in Enbodi mrent 1 nmay be used
to nold individual optical - elenents directly as well.
Enbodi ment 18 25 FIG 27A is a perspective view of the
optical elenment array according to Enbodi nent 18. The
optical elenment 96 shown in this drawi ng has side
faces whose surface roughness is greater (shaded
portion) than that of the optically effective
conponent where convex conponents 96a are forned.

FIG 27B is a perspective view of an optical el enent
accordi ng to anot her
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30 exanple. The optical elenent 97 shown in this
drawi ng al so has side faces 49 , whose surface
roughness is greater (shaded p@rti on) than that of the
optically effective conponent where convex components
97a are fornmed. This surface roughening can be
acconpl i shed by form ng a rough surface on the
corresponding nold. 5 FIG 27C is a perspective view
: ' d e

Qo R I SRR, BPUAE BrocSe AR bog B AR ahd T
faces hawhe duetingsteightBadoldedepRicabeRmneit mht@yal ls@ik so as to
i.s handl ed by preventing unnecessary |ight from being
ilaRye behingtherrortioniconresppadms o t igesgepinsmitons i n
Enbodi ments 11 to 18 above were prem sed on 10. the
optical elenent arrays or optical elenents being
pr.oduc r ' o) ' dj
Dt e P B Xl R 30 FRTlom ductor
ilasdthde b penissht abtar ofipraisngoldingducopidenli dem@nt material
I/_d\ié_mteg to press .nolding, 15 Industrial Applicability

SRASEE hetwaen BRAT ohprassitempldsent i nvention, an

opti cal i,th stabl e surf.ace shape precision .
can be ‘0 rgﬂﬁgg ,le%%’i(g Y ijgesasgnv%ﬁ]i‘%lge%%soﬁﬁle B%’rrn’é3 fg]rmed with a
lgobdvepliRsl e inpinbiit FR&k ERShs aaﬂ(ﬂr@ﬂiﬁdﬁ'i@élsﬁcg?lfeas cylindrical face

positioning easier. Accordingly, the presen
aA venentarllyseffaréivel cofporngings s thpioptiahl eesromttrsatesizd, and

20 sem conductor | aser devjces, for exanple, and,
" et hod§ﬁ? Brem@f?w iVﬁyCiiﬁ»zle %ﬁ?@'ﬁgé coppapgpt 8 foxmed has a

BB et [ Y OPhd GAboGd-BHIE" i
U O TS U003 S L AUE Lplinghr, o materil
haeisy golightbloakingpéifsct! apdiaNheAR8diading SifEitSROSEILd to the
between a pair of pressing nolds, wherein at |east one

Patsempgnent before the oplisapelemest fateridl W presaed, and the added
material is transferred to the optical element material during the pressing of

the optical element material.

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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groove-|li ke conponent that fornms a non-cylindrica

face or a cylindrical face as an optically effective
conmponent in the optical elengpt material, and the

met hod further conprises a cutting step in which the

nol ded 10 optical elenment material is cut into a

plurality of optical elenents after the nol ded

optical elenment naterial has been vapor deposited. 15

2. The nmethod for manufacturing an optical elenment for

a semn ¢haguetsing niaddan wikichahe guoovaliikg componahtislformed has a

gﬂﬁrei n the @por deposition extends to a portion
&PmMneRsnt ke pemceyt & thecgropwediippemapenend, and the surface

' t;ical el t of 50
TELRA o AR WASELHGLHENR 5Pk s w2 Bnehncos
oD tHé BgodR- R teRlponEhe 58 ThatTREehe @holﬁb&ﬁ%@ﬁ:ﬁl BRMERMmaterial,
a pair of pressing nolds, wherein at |east one

phesportipmuolodresponding he gher fla éompedemi twilh have an optical
%%gg%gl . ke &oﬂn]éonent that forns a non-cylindrical
qeking oftectr i cal face 5 as an optically

ef fective conponent in the optical elenent material,
the method further conprises a cutting step in which
7he nofTiednedid foalmahefaefirim@bardptical sleetdnt ik @ @miconductor
fﬂlﬁgral ity of optical elenents, the pressing nold in -

txleviie geeosding tkanyomsonk llaings flobnBd whereingtle groove-like
%(J) at 51 Somponent oragﬁd ?d' acent to the groove-like
SRBEREN: comaprses,2 pharalily o ﬁ{f}w‘?,t ep, the nolded optical
el ement material is cut so as to |eave behind the
portion corresponding to the flat conponent. 5 4. A
8et hodThe metdwodffac mimufgctanigphh opltical eldetdntf foF aaemiconductor

em conductor | aser device, conprising a step of ]
85 defineqrangrdimeont prexiong efblaimmtleta 61 whereimothal groove-like

BERYGEOR BRAISIOL BY SRELRS T G0 St PRt SRS Gisposea

&faitahilye conponent that forms a non-cylindrical
face or a cylindrical face 10 as an optically
ef fective conponent in the optical elenent material,

g.nd 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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the pressing nold in which the groove-|ike conponent

is formed has a flat conponent fornmed adjacent to the
groove-|i ke conponent, a materggal having a

I'i ght-blocking effect and/or a heat-radiating effect

Is added to the flat conponent before the optica

el ement material is pressed, and the added 15 nateri al

is transferred to the optical elenent material during

the pressing of the optical elenment material. 5. The
neastoehe presaapuhabd oni ofthepaipt i cal el ement for a

sem co ggcton | aser device according to Claimd4,_

wher ei tEehePtgdle clamenly semnrgsesha fleht comporesip @déanent to the
[ [ ak cted from anong carbon
éﬁggﬁﬁ?gﬁ%%%33&3ﬁ3ﬂ¥4iﬁ%ﬁgéﬁ%aa A net hod for

manuf act maitegabRaeiplel £ BEh€bRIRMg &EctaRP & MRAvehMating effect
| aser device, conprising a step of press nolding an

dperdded terkerfat compeninat. 25 di sposed between a pair

of pressing nolds, wherein at |east one pressing nold

out of the pair is formed with a groove-like

conmponent that fornms a non-cylindrical face or a

cylindrical face as an optically effective conponent

in the optical elenent material, and 51a the pressing

mol d in which the groove-like conponent is formed has

a0t | at Thsnpoidedh eledrentidfardpassamiconduetion lgsendevigek eccording to

d th f. h f the fl at
TN N
alatbhia] 951800 frbﬁﬁaﬁ@ﬁ@l‘éﬁﬁgsﬁr% %gaéﬁﬁé; aRd gggl.r%i@ Lded.

optical elenment nmaterial, ortion rrespondi ng

to the flat conponent will have an optica

I El’nght - bl ocki,n%‘ngffect. 7. The method for manufacturing

db opt PraprErehelpmeny; for acsareisauduetor lasgs alevansyicomprising a

LRG: f « ali 1 to 6, wh ip th
B A 1T Tt B H . compone
wheBeindthe GSticA d186heh®is BBIUHBE WY pRBsaRoRRhE G optical element

el ement for a sem conductor |asér device according to

matedak dofposkdibetwien @ pairvdfepmissinghmoddgauel th&k @on-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

conmponent conprises a plurality of rows, and these
rows are disposed 15 equidistantly. 9. An optica
el enent for a semni conductor | &ggr device, conprising a
non-cylindrical face or a cylindrical face as an
optically effective conponent, wherein the optica
el ement is obtained by press nolding an optica
el ement 20 material di sposed between a pair of
preSS|1§ mol ds, and the non-cylindrical face or
13 ndrd eegthpd der F@Ifltfﬂﬁ@trllw aa quiiey eldmet, conpoirng a step of

at 52 es ld o of the
&’a.eng pplige, AR aPPEFi et %ﬁ\{rpwk%i’ﬂla Rgped oNIStremy @ pair of
368PtmbdAst he non-cylindrical face or cylindrical
ace, and a material having a |ight-blocking effect
and/ or vehdreat -at ddasit omg peédsing mbldi sutadligee pairt eforhaid with a

gg 10. The opt|cal el enent_ for a sem conduct or
|géQ%Ye ‘éuceelpé)é’@aF &hﬁtg euns gonep-gyindricalaceior a gelindrical face

t Qnent eas e
R R Bl M g R R Pl G Rer 1 ana
graphi &)@rﬁbﬁ@tthaﬂ-:hre%rﬁﬁ{ré Clﬁl t1&d QBB diRictBn of the groove-like
sem conduct or | aser device, conprising a

ﬁ@mp@ymnh ar¢ famédhot lmatwnsyﬂla)m]dmgctéie feaiom aheaa the groove-like
tlcallg :%fectlve conponent, 15 wherein the optical
s igpmgdned by press nolding an optica
elenent materi al di sposed between a pair of pressing
nol ds, and the non-cylindrical face or cylindrica
fidce i Thbanstthdoisr mm@mﬁzﬂmg AnCEPIRAN GIétméIﬁréfﬂ%grdlﬁg% Claim
| east one pressing nmold out of the pair, the optical
el enent conprises a flat component adjacent to the 20
non-cylindrical face or cylindrical face, and the
surface roughness of the flat conponent is nade
greater than the surface roughness of the
non-cylindrical face or cylindrical face so that the
flat conmponent has a |ight-blocking effect. 52a
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12. A nethod for manufacturi ng:4n opti cal el ement,
conprising a step of press nolding an optical el enent
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 5 groove-like conponent that forns a
non-cylindrical face or a cylindrical face as an
gﬁi cilﬁl y effectiyve caonponent in the optical elenent
Pigreingagelvsahiemd theagrenve ltkm cavwonantherdeptranged at a
[ j f the groove-like conponent are forned at
:j%{:egtﬁ%éo@gdﬁl anki ng the region where the groove-like
conmponent is forned. 10 13. The nethod for
manuf acturing an optical elenment according to C aim 53
1. whelle meshod doramiappfatturhe an optieal élkmentrpeoneiihg to Claim
% alréraweﬂ at a specific pitch. 14. The nethod for
JY LT LR CORCaR PRUions arfeArrangesr #% te Hecithan parallel or
.01 Jers1va rtions are akranged so as to
SErpl RSl b1 SRREMHFANL TR, floB TP ERpeREnE
direction of the groove-like conponent. 15. The net hod
for manufacturing an optical elenent according to
dPai m The, mgherdior manubantveing poopptiorlselament aceeding to Claim
bt h 1idgel j;nes formed by 10 intersecting planes. 16.
TR SRETRR TS CRRFHPOEUPTY 2 GUieh WiheRdaelines Totmed by
eeRESHtME plantkai m 12, wherein the concave portions
are deeper than the groove-like conponent. 15 17. The
met hod for manufacturing an optical el enment according
tg Cajm12, further conprising a cutting step in
i ch the mothpdgiosspapufactnengrin optacadralemnent acerrdimg to Claim

plurality of optical.elements, wherein the cutting
Tp e i the SonBl < i RGTol g oFe LAs smanniht Component
materi al di sposed on a base, 20 the concave portions

are deeper than the groove-like conponent, and
17. 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 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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“material, na a secon

of the nolded optical elenent material, a convex

conponent fornmed correspondi to the concave portion

is brought into contact with the base, a space is

provi ded between the base and the non-cylindrical face

or cylindrical face fornmed corresponding to the

groove-|i ke conponent, and the cutting is 25

performed in this state. 18. The nethod for

nabtersacting phonenangt i cal el ement according to daim

12, furghe[ c%?prising a cutting step in which the _

mol ded teptidgalinasaeitsedan 2 reference onwositianad adjustment in the

Rltaki ty of optical elenents, 30 wherein the concave

port1dns are forned with ridgelines formed by 54

i ntersecting planes, and the ridgelines are used as a

reference for positional adjustnent in the cutting. 5

19. Thdheemeshod dor manufactiuimigngn aptioal élealent| wenting to Claim

?@F r%hpg to Claim 12, further conprising a cuttin% )
eg‘ﬂ"f PT COMPTHENG A AdEBgHteD & Qiitingan ggsqmhly of a Tirst optical

[1a t ded.optica | enent.

SLFIERE RERIAIChs S WOITR GG, LEBlor, BPRPYig). and @ sccond

wharal dletdenmtanacaid, portion i s deeper than the

groove-|i ke component, 10 and of the nol ded optica

el enernvherga tbg|congavopasiorcismzepenthinthegroove-like component,

%grresponding to the concave portion is joined to the

segond optical element material, a space is provided

bet wee [ terjal. t

non- cyl, Lo e RCRpRR CRmEhE AR, & dofvex 2fhpiBpg formed

optresiriding Foeftieeadricuee QoIEIONEL okl 85 faNdbd@md ptide element

groove-like conponent, and the cutting is perforned

materal arspase 1pmromleshbergersthersacondopsical element material

A5, BAT WL R ARG TR S OB ettt e Spicall

%ﬁ'«g&iﬁn\fh‘igﬁﬁipﬂ)&engocoﬁ‘fbsﬁﬁhﬁﬁ?é t6! B YroRRCRkE Rnfdhent, and the

-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



wherein the surface roughness of the cut face produced

by the cutting is greater than the surface roughness

of the non-cylindrical face ob4gylindrical face

serving as the optically effective conponent. 25 21

An optical elenent array in which a plurality of

optical elenents are forned integrally, wherein an

optically effective conponent on which a :

nonz cyli,ndrical face or a cylindrical face is forned,

dh f@ﬁ%@ﬁs?%ﬁ%“@ﬁ%‘b‘ﬁﬁﬁ? eashy Bhdhagpivralit 08 appicat gllepents after
[ e I tionin conpone e

RaEk e AR on BT oBaBERL T Tt BB HREH for positioning

phaing td agtineadd fanhdsabn Sl £GRMEMEKT iRl & chUITRE plurality of

integrally, and the positioning conponent 54a 1is

opticabielemands péspshd cuttieach of the plurality of

optical elenments after cutting the plurality of

optical elenments so that it can be used for

positioning during the cutting and for positiona

adj ustment of the each of the plurality of optical

el enents after the cutting. 5 55 22. An optica

elenent array in which a plurality of optical elenents

are fornmed integrally, wherein an optically effective

~conponent on which a non-cylindrical face or a

cylindrical face is forned, an extension conponent

extending fromthe optically effective conponent, and

a positioning 5 conponent fornmed on the extension

conponent and capabl e of positioning the optica

el enent array are forned integrally, and the

positioning conponent is formed in at |east one pair

of diagonal positions of the two pairs of diagona

positions of the optical elenent array. 10 23. An

optical elenment array in which a plurality of optica

elements are fornmed integrally, wherein an optically

effective component on which a non-cylindrical face

or a cylindrical face is forned, an extension

conponent



10

15

20

extending fromthe optically effective conponent, and

a positioning 15 conponent formed on the extension

conmponent and capabl e of positioning the optical

element array are formed integrally, and the

positioni ng conponent is a rough face whose surface

roughness is greater than that of the non-cylindrical

face or cylindrical face. 20 24. An optical el enment

atdt-ay ifAnwptichl eleplantariray oh volpichcapluehBtyeof sptaca elements are

f%rrre i.nteﬂrl%kl%’ wherei n an, ogtic 1y effective )

SSRESHe Hrteghalni Wherenn gn. optically i eiectivec omporent on which a
|- P f IS, T.or:mma xiension co nent

Al 08 s e B o By RO, A RRRE oggpmponent

axtesdingonirog  Genpeteally’ osfiRdiven doRedehn@NSARA a positioning

conponent 55a _and capable of positioning the opti ca]?

dosmameniderped pa theaxsension egmalongnt aaddaphble of positioning the

TR SRR CRTRE RED e 3550 At | cal ol cmont

array itheWds 1|1|ﬁn§|68'nﬁl)3ﬁéﬁtqg ﬁpﬁ:ﬂeﬁg}nl z)?/l! %g?g%?xf%ﬁr of diagonal

formed integrally, wherein an optic

eospomeEnt the twl hiraof diagenyl poxitionabf fiaceptdcal@lement array.
cylindrical face is forned, an extension conponent
extending fromthe optically effective conponent, and

a positioning 10 conponent fornmed on the extension
conmponent and capabl e of positioning the optica

eBementArbpiyalalémbAt BBfhy NLEAaLH X’plfﬁﬂgi JrOWtREI elements are

protrusions fornmed froma plurality o rotrusions 1Is

i indeerally, exheresi omn copticiiBnteffeatide t énponent on which a

osi tioni ng,gonponent .is_at |east part of the
Br"é(hli“'t&;’?m%l Cf%?eoﬂ? dsiiHdrieal fage indforsped.cam extemsipn component

AN i.ch pl.ural 1ty tical elenents are e
? or rrB(]tlh ?n}f@éﬁ alt_p?/, 0%121?1% n egt%c%g?i ggﬂpyngﬂﬁeal}(f,‘ea positioning
canponeit forfathé€ bhéextension 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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non-cylindrical face or a cylindrical face is forned,

an extensi on conponent extendrsag fromthe optically

ef fective conponent, and a positioning 20 conponent

formed on the extension conponent and capabl e of

positioning the optical elenment array are forned

integrally, and a heat radiating conponent extending

so as to increase the width of the optical elenent
arhygapableuet hesitivoing dhedjpdirehtelémebheareat ensiformed integrally,
conponent. 25 27. An optical elenent array in which a

ﬁn ality of optical elenents are forned integrally,

wher ei n | y [ve.cC n igh a .
non-cyﬁP%dP?E%Fﬁﬁg%eugéﬁg&%y1?%d??@%?ﬁféggﬂP§@5§% hotching the
feottemion @ompoinensi on conponent extendi ng fromthe

optically effective conponent, and a positioning

conmponent formed on the extension conponent and

abl f j tioning the opti.cal el.enment array ar
7o e MR PR Pt RE 68 aRRRB S hthre e arents are
fforBd Ritegrdl iHeafPBRAl L tivier -
wher e t he?%%n%;e/‘fv iﬁglﬁlihcglﬁ fH gﬁgélgjf Sécif;%tlnvfg r ?%Bﬁgég%%s which a
enneydindarl fabe or rneylifiduieali faca iplformkdl] ¥nafxtensieA®mponent
cogggpent corg;;pondjnﬂ to a non-cylindrical face or =
SEERRY | YR fopéicallyg effpgbive prcppaionensneand apr gpsitioning

: j ' . or 25 wherein t e
SoEBpHL AP b Bh ThE bdio b Phar SR B0 e p e Af Ropiignine the

bpticeldlensn@hrrly GEORRANT intdSraliNafRt | cal el enent
array in which a plurality of optical elenents are

f or medaineregf aretyusicoagoimeddream ophimdity pf gibatsions is formed

conponent on which a non-cylindrical face or a .
1TRR FPeniion SomRoneRb sk tHepesIOg Fsh vamp R eRicisaH lgast part of

the plurality of protrusions.

26. 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

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



10 face substantially perpendicular to the face where

the optically effective conponent is forned and

extending in the | engthw se diggction of said

substantial ly perpendi cular face. 30. An optica

el ement conprising a non-cylindrical face or a

cylindrical 15 face as an optically effective

component, wherein an extension conponent extending
fromthe optically effective conponent and a
dosmeidormg@xtengione nbmpbaene dexapndig §d@NEHhONo tically effective
conponent angd capabl e of positioning the opticé? _
éﬂong&Hen&r@l arifsgtippnggiompanendformpeé opodiet ¢xdansign component

[ roed. on,a face on the opposite.side, .
PRI OREe X S HEREE, orBES) PRt F RS cateo forstsd intogrally,
eyld ndrical face is forned, and the inner face is a
plurality of concave conponents corresponding to a

non- cy lthedrosttadninhgcenoporertyisi fottniedadn faa€sce 84.thAnopposite side
gpti%ﬁl el enent, conpr[sjngﬁa non-cylindrical face or
ow AR dRee whers khe non-cylinggicabfacedn qylardree ifgee is formed, and
t rei t [ 0 nt . extendi ng,.
FROTRRRE! ok SR PIORIAY, 50 oRfd TBRMSIgeS oS0 ing 1o
poatdylimdirieg]l &@apgnent fornmed on the extension
conponent and capabl e of positioning the optica
el enent are formed integrally, and 56a the
positioni ng conponent is a rough face whose surface
roughness is greater than that of the non-cylindrica
face or cylindrical face. 32. An optical elenent,
conprising a non-cylindrical face or a cylindrical 5
face as an optically effective conponent, wherein an
ext ensi on conponent extending fromthe optically
ef fective conponent and a positioning conponent
formed on the extension conponent and capabl e of
positioning the optical elenment are forned
integrally, and a heat radiating conponent extending
so as to increase the width of 10 the optical el enent
is further forned adjacent to the extension conponent.
33. The optical elenment according to Caim 32, wherein
the positioning conponent is a protrusion protruding
fromthe extension conponent.
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15 34. An optical elenent, wherein an optically

ef fective conponent on which non-cylindrical face
or a cylindrical face is fornmed and a heat radiating
conponent extending formthe optically effective
conponent are forned integrally. 57- 35. The optica
el ement according to Caim 34, wherein the heat

radi ati ng conponent is thinner than the optically

ef bdeddnealgapponent . 5 36. A net hod for manufacturing
an optical element array in which a plurality of
optical elenents are forned integrally, wherein an

%i cali, ef.f elct i ve conmponent on which a _

-cyl %PPE&? ¢lgmeng arzay Acconsing 4p Claga 2L 22,0088, wherein
' : di . he,.optjcal | .

potoSTRRA, SOMONER: 53 PR TR e extonion

foonpatheq. t he extensi on conponent 10 and capabl e of

positioning the optical elenent array are forned
integrally, wherein the optical elenment array is

Ry P T ITE —
. ' i . di .

PGS o004 oo AT e

mohdeydinlyidqal €8s Miga aglig@iicadifaceelsefabmedMahg Qf?&)ve formed on a

'isposgd bet ween a pair of pressing nolds. 38.
substentipdhyuparrandiaglarnto dpei sk wherertheacpGeallingffective

SRR, 5 bulods nd"BRlFidink 5o Wl Rmiedisnction of said

' dubfasedlRaiipendRuka facef Pressing nolds. 39. A

nmet hod for ‘manufacturing an optical elenment featuring
an optical elenent array in which a plurality of

tical elenents are formed integrally, wherein an
gﬁt i caiAInyo%"f“F"gcﬁtl?m@nE SAPUHETINEGh nmrwﬁmdncal face or a cylindrical

-gcyli b fage..or a 25 cylindrical face is. -
PR Y L SDLER, PER2E B sRere R IPHY ¥ SRiauiion component
eRfcndahd roed e gpﬁ@alﬁogﬂ@&% cqxﬁg&l&éa?rﬁi a@%@itgdrﬁﬂb%gmponent
conponent fornmed on t'he extensioh conmponent an
foapel enothe 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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positioning the optical elenent array are forned
integrally, wherein the positioning conponent is used
to position the optical elenegg,array, after which
the optical elenent array is cut into a plurality of
optical elenents each 5 including the non-cylindrica
face or cylindrical face. 40. A nethod for

manuf acturing an optical elenment featuring the optica
el ement array according to Claim29, wherein a

posi ti dhenpstdomagenimpmenysed fotghdfaté whbsk RarlRbireakhness is
el ement _array, after which the optical elenent 10
&Frralprith at rﬁ’? sheyngnigyhinfrigabface pricylindsicehfees each

including the non-cylindrical face or cylindrical

"face. 41. A nmethod for manufacturing a |ight source

B2.t, vwheoptidaPeRhbAl E&MFrﬁin@Qtﬁ&?E l?ﬁmtﬁc@\r?ﬁa lindrical
produced by cutting an optical el errenxtf array in icH

facea apl an alptiopllyf epttiveatormbenent, swhemih osegktension component
inEﬁﬁ{alkg, gﬂgrein n %gthally ef fective conponent
SA'ARTIBE LR IRe QPEICALY etgrtiya semppnanegndd ggpqsideningremponent
If; f : j onent _extendrng fromt }
SR o e BB EKIEN L ARIRART CaBIbEOR} BPgionipe Lhe optical
epeanemie foprmuddnoeerallg, £xd ensi on conponent  and

capabl e of positioning the optical elenent array are
f or medaj hgatgraglin§ing copmoneat esteidingciougeso iherease the width of

icallyy.effective conponent and the positioning
@gén%%ﬁ%%‘%le%&%ﬂ%}é“rﬂiﬁ%ﬁnﬁr&ﬁ JRERICiPRELX6P§1AR Component.
optical elenents obtained by the cutting are used to
position other conbined optical elenents. 25 42. The
#8t hodTheroptivulfdeinent rgeerdihght CRUIC 82U RiHeraieC Bid pB&itioning
to Caim58 41, wherein the positioning conponent iIs
FURRBIC NS A PrAEUYAN At mdbeg itom thé detensim tdepbroe.
where the non-cylindrical face or cylindrical face is
formed, and the inner face is a plurality of concave
SHNPONRRL SRkl RIRABHL NGrHePeid 2RO ‘Eﬁéhllgdé{t‘ﬁ‘&kvef Whpdhent on
a cylindrical face, and positioni ng w th other
wbithi e ol -gindridal efaeoeot @ icslipdidcal Made by £oridiadd a heat
t concave conponents on a non-cylindrical face or a :
aﬁ?ﬂﬂag | CIRPPRRE extendingtfoen Yt opticaBy erffastive component are

formed integrally.
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43. A nethod for manufacturing a |light source unit,
wherein a plurality of optic el emrents are produced
by cutting the optical elenment”array 10 according to
Claim29 so that each includes the optically effective
conmponent and the groove, and the grooves are filled
with an adhesive nmaterial to bond plate nenbers at
the positions of the grooves, and these plate nenbers

BE useThe f@tid0i BidiBeN Fébc@fd'iﬁ% ¢OMOINGH 9Pt ieRlrein the heat

elements and/or for joining wwth a 15 |ight source
tompop@STRAGIn e ndtawthd aqrticmlyudffativei coghmment.

optical elenment conprises a step of press nolding an

optical element nmaterial 6 di sposed between an upper

press head (7) and its paired | ower press head (8),

wherein in the upper press head (7) and/or the | ower

(Gess headetld)l fog fhemiEsktarGioaueodtide® (OmRARSI ad N3h which a
;ﬁrns a ngn-cylindrical face or a cylindrical face as

upHityc af 1optiept edemeats goepbmemd iintegrellpptileabin an optically
material (6)..This makes. it. ppssible to_ . .
%E@gﬁgé gﬁm&)ﬁﬁegglo(ne%)vmté %‘.OPH:Y HC@P?%eO§ ﬁaaélmdrlcal face is
Boeedl AR ROGRiEn PERAPELE Y toktendiBBY fioin 2B optically effective
advant ageous in terns of cost.
component, and a positioning component formed on the extension component
and capable of positioning the optical element array are formed integrally,
wherein the optical element array is molded by pressing an optical

element material disposed between a pair of pressing molds.

317. A method for manufacturing the optical element according to Claim
29, wherein the optical element array is molded by pressing an optical

element material disposed between a pair of pressing molds.

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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positioning component formed on the extension component and capable of
positioning the optical element array are formed integrally, wherein the
positioning component is used to position the optical element array, after
which the optical element array is cut into a plurality of optical elements each

including the nen-cylindrical face or cylindrical face.

40. A method for manufacturing an optical element featuring the optical
element array according to Claim 29, wherein a positioning component is
used to position the optical element array, after which the optical element
array is cut into a plurality of optical elements each mcluding the

non-cylindrical face or cylindrical face.

41. A method for manufacturing a light source unit, wherein a plurality
of optical elements are produced by cutting 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 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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41, wherein the positioning componeht 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, and positioning with other combined
optical elements is performed by combining the concave components on a

non-cylindrical face or a cylindrical face of the other optical elements.

43, A method for manufacturing a light source unit, wherein a plurality
of optical elements are produced by cutting the optical element array
according to Claim 29 so that each includes the optically effective component
and the groove, and

the grooves are filled with an adhesive material to bond plate
members at the positions of the grooves, and these plate members are used
for joining with other combined optical elements and/or for joining with a

light source component.





