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DESCRI PTION - OPTI CAL PI CKUP APPARATUS, HOLDER AND METHCD

OF PRODUCI NG_OPTI CAL Pl CKUP APPARATUS 5 BACKGROUND OF THE.] | ON

1. Field of"®RE & enti on The present invention :_E?H%E)‘\gﬂr’an
optical pickup apparatus for detecting a light spot reflected froma
recqord track to read data recorded on the record track of 10 a recording
medi um such as an optical disc and a card, and to a method of

manuf act uri ng such an optical pickuggscriprgRaratus, and nore particularly

to an optical pickup apparatus for applying light spots to a

plurality of track®priCaLn FICRUFANIFARNIUS ! ®OUDER] AND METHODACKS and to a
met hod of 15 nanufacturing such an optical pickup apparatus.

OF PRODUCING OPTICAL PICKUP APPARATUS

5 BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an dptical pickup
apparatus for detecting a light spot reflected from a
record track to read data recorded on the record track of
10 a recording medium such as an optical disc and a card, and
to a method of mahufacturing such an optical pickup
apparatus, and more particularly to an optical pickup
apparatus for applying light spots to a plurality of tracks
and reading data recorded on the tracks and to a method of
15 manufacturing such an optical pickup apparatus.
The present invention also relates to an optical
pickup apparatus to be used with a CD player or the like,
a holder for holding a photodetector which is a component
of the optical pickup apparatus, and a method of
20 manufacturing such an optical pickup apparatus, and more
particularly to an optical pickup apparatus, a holder, and
a method of manufacturing the optical pickup apparatus, all
of which facilitate the manufacture of the optical pickup
apparatus.
25
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The present invention also relates to an optical pi ckup apparatus to

be used with a CD player or the liKke, a hol der for holding a

phot odet ect ' i s a conponent of the optical pick S,
and a nethogﬁ%ﬁﬂb%% manuf act uri ng such an optical pickup aB%%@Q?%@%%gnd
nor e particularly to an optical pickup apparatus, a hol der, and

nmet hod of manufacturing the optical pickup apparatus, all of which
facilitate the manufacture of the optical pickup apparatus. 25

1 2. Destripsdion pifi theoRellhteBechated Art In an
optical pickup apparatus for reading data recorded on a recording

medi um such as an Impt epal optscabndpickup apparatus for reading data
recorded on a recording medium such as an optical disc and
a card, a light beam is focussed on a track of the
5 recording medium and the light beam reflected from the tack
is detected with a photodetector.

Another type of an optical pickup appafatus has been
proposed in which a plurality of light beams, e.g., seven
light beams, are generated and corresponding seven spots

10 are focussed on tracks of a recording medium to read data
recorded on the tracks at the same time. With such a
conventional opfical pickup apparatus, light from a laser
source is applied to a diffraction grating as light beam
separation means to generate a plurality of light beams.

15 These light beams are passed through a collimator lens and
an objective lens and focussed on tracks of a recording
medium in the form of light spots. Light spots reflected
from the tracks are passed through the objective lens and
collimator lens in the optical path opposite to the

20 incoming optical path and through a focus adjusting lens,
and are made incident upon photodiodes disposed, for
example, along a direction perpendicular to the optical
axis at a predetermined _pitch corresponding +to the
reflected light spots. With +the conventional optical

25 pickup apparatus, each photodiode is directly mounted on a



a card, a light beamis focussed on a track of the 5 recording nedi um and
the light beamreflected fromthe tack Is detected with a

phot odet ect 9y 99/00552 Anot her type of an optical pickup apgpreiswssmas
been proposed in which a plurality of Iight beans, e.g., seven

| i ght beans, are generated and correspondi ng seven spots 10 are focussed
on tracks of a recording nmediumto read data recorded on the tracks at
the sane tine. Wth such a conventional optical pickup apparatus,
light from a diessyis at aspmedetesmippfli potodiodef peurt | PPSHERPR BL &S | i ght
beam separation neans to generate a plurality of Iight beans, 15
These |ight beamake cthesefladtest jight Neampansedhrgugh the fgcus

objective |l ens and focussed on tracks of a_ recording medi um t he
form of |ightadjssting i giensphecons | dhcident upgp§ hec‘f’r”é%i%c"é‘# Passed
t hrough the objective |ens and collimator lens in the optical path
opposite to tphotodioderconi ng optical path and through a focus adjusting

exanpl e, Bl ong a i SEPRORSRCLRLATIRER JP 1S ACCILPRRED Ro- Elami7ra,
predeterm nEdf \'ret clhig(ixqtr Eaee%%ngkgggggekg%ed and focussed upon tracks of
a recording medium, and the light spots reflected from the
tracks are detected. A single main spot is used for
reading data recorded on the track, and other four spots
10 are subsidiary spots which are used for servo tracking and
are not used for reading data.
There are manufacture variations of laser oscillation
frequencies and spaces between cells of lattice gratings.
These variations affect a distribution pifch of reflected
15 light beams along a dirgction perpendicular to an optical
axis, so that the reflected light beam may not become
incident upon the corresponding photodiode. A manufacture
variation of ratios of focal lengths of collimator lenses
to total focal 1lengths of collimator lenses and focus
20 adjusting lenses may also affect the pitch between
reflected light beams along a direction perpendicular to
the optical axis. Specifically, with a conventional
optical pickup apparatus, in order to compensate for the
variation of pitches between reflected light beams along

25 the direction perpendicular to the optical axis, the light



reflected |ight spots. Wth the conventional optical 25 pickup
appar atus, each photodiode is directly nounted on a

2 assis at a predeterm ned phot odi ode nount bok SO as
to make thev$%$wg%?ed | i ght beam passed through the focus Pé*é?jﬁg??ng

| ens becone incident upon a correspondi ng phot odi ode. 5 In =
Japanese Lai d-open Patent Application No. 8-221774, five |ight beans
are generated and focussed upon tracks of a recording nedium and the
i ght spots redepttion arean ifianade lamgesk ther faxithextdwe photosimpgles igain
spot is used for readi ng data recorded on the track, and other four

spots 10 apesdtionédar fremotthehioptiged ussist rlerg ydhe sdirgstien
are not used for readi ng data.
perpendicular to the optical axis. An increase in the
light reception area of the photodiode results in poor
5 frequency response characteristics (a lower high-cut
frequency) of the photodiode and may degrade the apparatus
performance. ‘
In a conventional optical pickup apparatus used with
a CD player or the like, a single light spot is used for
10 reading data recorded on a CD. A single light beam from a
light source is applied to a triangular prism to change its
direction generélly'by a right angle, and passed through an
objective lens to form a light spot on a track of CD. The
reflected light beam is detected with a photodetector. The
‘15 ‘triangular prism is fixed to a chassis at a predetermined
position by using predetermined positioning means such as
a stopper.
Another optical pickup apparatus has been proposed in
which a plurality of light beams, e.g., seven light beams,
20 are generated and corresponding seven spots are focussed on
tracks of a recording medium to read data recorded on the
tracks at the same time.
1" In correctly focussing a plurality of spots on

‘corresponding tracks of a recording medium and reliably

25 détecting all the reflected spots and reading data, it is



There are manufacture variations of |aser oscillation frequenci es and
spaces between cells of lattice gratings. These variations affect a

di stributi ogoRi of reflected 15 |ight beans along a di rgstifo3sTs

per pendi cul ar o an opti cal axis, so that the reflected |Iight beam may
not becone I nci dent upon the correspondi ng phot odi ode. A manufacture
variation of ratios of focal |engths of collimtor |enses to total
focal lengths of collimator |enses and focus 20 adjusting |enses may

al so af f ectnetessapyt £br silwshe spotsr&bl eoted bngkffpoiaveanyeg of
direction perﬁendicular to t he optical axis. Specifically, wth a
convent i onal the objpetiye gdiesisuPrajeatad Hpam reerectiyve obRekat e 8 t he

variation of pitches between reflected |ight beans al on 25 _the direction
per pendi cul aforsingea Plvealityief spAts jgfhcorresponding tracks, some

3
spots may not enter the effective area of the objective

5 lens projected upon respective tracké, because of work
precis&on errors, dimension errors and mount errors of each
component of the optical pickup apparatus. If a direction
of a light beam is inclined relative to the track surface
because of mount errors of an optical element, the

10 focussing state of each spot may become inconsistent and
unbalanced.

Fig. 28 shows a conventional holder 216 mounted on a

base 212 of an optical pickup apparatus 210. The base 212

has a holder mount surface 214. The holder 216 of a block

15 structure having a predgtermined thickness has a bonding

surface 240 and a non-bonding surface 242. The bonding

surface 240 is adhered to the holder mount surface 214. A

light reception unit receptacle 218 is formed in ‘the

central area of the non-bonding surface 218. A circular

20 window 220 is formed on the bottom of the light reception

unit 218 for passing a lasef beam from a circular window

236 (Fig. 30) formed on the holder mount surface 214 side

through this circular window 220. Pin fitting V-grooves

222 are formed through the whole thickness of the holder

25 216 on the right and left sides of the holder 216. A light



reception area is made |arger the farther the photodiode is |

positioned fromthe optical axis along the direction perpendi cul ar to
the optical axi ? An increase in the | i ght recepti opcgfpes/ibrat he
phot odi ode WaRMPE | poor 5 frequency response characteristics (a | ower
hi gh- cut frequency) of the photodi ode and may degrade the apparatus
per f or mance. In a conventional optical pickup apparatus used

W th a CD player or the like, a single light spot is used for _10
readi ng dat arggeridad wiit 228 iAciudgsephotybdebeatotsony athe like japd
source is applied to a triangular prismto change its di rection
general | y byhas rd giitapenging, sizé pesfoumahrtagthanlight reggrtion amichs o
forma light spot on a track of CD. The reflected |i h& heam i

det ect ed wi trecentanleic2t8t sp. thate the fermaguican p‘??s#}#ge i %8 ét'bdga

O o et a5 1 vor, R SR 1bY LR PLESSLEE T ES) 220
pi ckup agparfé usatbtaaschtza%entgro l?gedmirper side surface of the 1light
reception unit 224.

Fig. 29 illustrates a preliminary mouﬁt process for
mounting the conventional holder 216 on the base 212. The
horizontal and vertical directions are represented by x and

10 y. The holder mount surface 214 is parallel to the x-y
plane. The direction perpendicular to the x-direction is
represented by 2, and is perpendicular to the holder mount
surface 214. &an adjuSting pin holder 254 has a pair of
adjusting pins 256 extending along the z-direction and

15 having tapered sharp ends. The adjustiﬁg pin holder 254 is
movable along the x-, y~- and z-directions. The adjusting
pin holder 254 is moved first in the z-direction toward the
non-bonding surface 242 of the holder 216 to partially
insert the adjusting pins 256 into the pin adjusting V-

20 grooves 222, and thereafter moved in the x- and y-
direcfions to move the holder 216 in +the x- and y-
directions relative to the base 212 until a light reception
plane of the light reception unit 224 reaches the optical

axis of the laser beam supplied from the circular window

25 236 (Fig. 31) of the base 212. Next, instant adhesive 270



which a plurality of light beans, e.g., seven |light beans, 20 are

generated and correspondi ng seven spots are focussed on tracks of a
recordi ng nReisy/mdse read data recorded on the tracks aict/fi®seiTs
tinme. In correctly focussing a plurality of spots on

correspondi ng tracks of a recording nediumand reliably 25 detecting al
the reflected spots and reading data, it is

4 necessary for all the spots to enter an effective area of
t he obj ecti vEFigns3d) o & cdxeppred ta m@nm 268crp. thenupper sidai a§ a
plurality of spots on corresponding track sone spots_may not enter

the effectivtharkelder4b di5 adheve theg h@*ﬂe'brzﬁ%&%d‘hﬁpbﬁlﬂéﬁﬁamﬁe

tracks, because of work reci sion errors, dinmension errors ang nount
errors of eagsWrface 214 for e preliminary mount of the holder 6.

Thereafter, the adjusting pin holder 254 is moved in the z-

5 direction to be retracted from the base 212 so that the

adjusting pins 256 are removed from the pin fitting V-

grooves 222,

Fig. 30 shows another conventional holder 230 mounted

on a base 212 of a conventional optical pickup apparatus

10 210. The main structure will be described. The holdex 230

has a gate portion 232 which is floated over a holder mount

. surface 214. a light reception unit receptacle 218 is

formed in the gate portion 232. 2 preliminary mount of the

holder 230 on the base 212 is similar to that described

i5 with reference to Fig. 2_9. The tapered sharp ends of the

adjusting pins 256 of the adjusting pin holder 254 are
fitted into pin fitting V-grooves 222.

Fig. 31 shows another conventional holder 238 before

it is mounted on a base 212 qf an optical pickup apparatus

20 210. A circular hole 236 is formed in the base 212 on the

holder mount surface 214 side, from which hole a laser beam

'is’ output to a light reception unit 224. The ho;der 238

- has- upper and lower projections extending to right and left

-sides thereof. These right and left projections are formed

25 with idle holes 244 and pin holes 246 extending through the



conponent of the optical pickup apparatus. If a direction of a light

beamis inclined relative to the track surface because of nount errors
of an optical element, the 10 focussing state of each spot may becone

i nconsi st er'WO 89/ep552 unbal anced. Fig. 28 shows arcwvavsmssnna

hol der 216 nounted on a base 212 of an optical pickup apparatus 210.
The base 212 has a hol der nount surface 214. The hol der 216 of a bl ock
15 structure having a predeterm ned thickness has a bondi ng ~surface
240 and a norwholeli thicknéss coP4the Holddon2B8g A pushkerfplat@4fpiing
adhered to the hol der nount surface 214. A l'i ght reception unit

recept acl e 21848 sis ofoxmed with recessesn250\ ard escoéw t brsenti dw ki bes

surface 218. A circular 20 w ndow 220 is forned on the bottom of the
light recepti®i? at PeFitiong rorresponding |tescthecninf hodes A4 and

through thi s LA ddies At F55< Boyarr 8ok \AqFoBves Portion o4 he or med
Lhrouan 1§° Betde L pEkNges8! 1L03-090000a Ruatd® b Windinl" s EfadS"!

240, and an apex of the convex portion abuts on the non-
bonding surface 242 of the holder 216. The adjusting pin
holder 254 is moved first to insert the adjusting pins 256

into the recesses 250 and partially insert the ends of the

10 pins into the pin holes 246 of the holder, and then moved
in the x- and y~directions. When the light reception plane

" of the light récept:i.on unit 224 reaches the optical axis of

'a’ Iaser beam supplied from. the circular window 236, the

" holder 238 is stopped relative to the base 212.

15 ~Thereafter, as shown in Fig. 29, the instant adhesive 270
“is dropped to the two areas 266 to preliminary adhere <the
bonding surface 240 of the holder 238 to the holder mount
"surface 214. Lastly, fastening screws are inserted into

the screw insertion holes 252 and idle holes 244 and

20 threaded into screw holes 260 on both sides of the holder
" mount surface 214 to théreby fix the holder 238 +to the
“holder mount surface 214. The size of the screw insertion

- hole 252 is set so that the holder 238 can be moved in the
"%x~and y-directions relative to the holder mount surface

25 214 to determine the final mount positions by using the



5 reception unit 224 includes . photodetectors or the |Iike and
has a shape and size confornmal to the light reception unit receptacl e
218 so that gpmer can be fitted in and - nmount ed on poEspRicses. A
flexible print circuit (FPC) 226 5 is attached to the outer side surface
of the light reception unit 224. Fig. 29 illustrates a
prelimnary nount process for nmounti ng the conventional holder 216 on

the base 212. The

hori zontal and vertical directions are represented

by x and 10adjusting pdnge58punt surface 214 is parallel to the x-y

pl ane. The direction perpendicular to the x-direciion i
by z, and is perp@i@-cuP® ddluFEraLeHerafpyhRvasiong
adj ustin in holder 254 has, a ' dj usti ' 56 t

al Jong thg g_ Adhesive, inte the FE)%’.Inr é):{ a_&go‘l’gg QIZI}S & {5t l|7ng

10

15

20

25

tting V immediate
after the holder 216 shown in Fig. 28 is preliminarily
mounted. The tapered sharp ends of the adjusting pins 256
abut on the side edges of the pin fitting V-grooves 222 so
that the pins are prevented from entering further the V-
grooves and the tapered sharp ends are prevented from
abutting on the holder mount surface 214.

Referring to Fig. 32, the instant adhesive 270 dropped
to the two areas 266 (Fig. 29) flows into a gap between the
holder mount surface 214 of the base 212 and the bonding
surface 240 of the holder 240 and invades into the pin
fitting V-grooves 222. The instant adhesive 270 then rises
and invades into a space between the tapered sharp ends of
the adjusting pins and the side walls of the holder 216
through capillarity. After the instant adhesive 270 is
dropped to the two areas 266, the adjusting pins 256 is
retracted from the holder 216 and pulled out of the pin

fitting V-grooves 222. However, as shown in Fig. 32, the

instant adhesive 270 invaded into the pin fitting V-grooves

may be attached and adhered to the tapered sharp ends of
the. adjusting pins 256. In this case, when the adjusting
pins- 256 are pulled out of the pin fitting V-grooves 222,

the holder 216 preliminarily mounted once on the holder

represent ed
uﬁl’g acth® 141.'951;@'?"'p



15 having tapered sharp ends'. The .adjusting pin holder 254 is

novabl e al ong the x-, y- and z-directions. The adjusting pi n hol der
254 is nov | in the z-direction toward the non- bpagiypkakHaf ace
242 of theQﬂ%F%é§E516 to partially insert the adjusting pins 256 into
the pin adjusting V- 20 grooves 222, and thereafter noved in the x-
and y- directions to nove the holder 216 in the x- and y-

directions relative to the base 212 until a light reception pl ane of

the |ight ramapit cunfade 2224 mesg tes pemlebtofflfrom theihpkden mounker
beam supplied fromthe circular window 25 236 (Fig. 31) of the base 212.
Next, i nstarsuiHwmesi2det.270 6

(Fig. 32) is dropped to two areas 266 on the upper side of t he hol der
216 to adhere the hol der 216 to the hol der nount

SUMMARY OF THE INVENTION

5 It is an object of the present invention to provide an
optical pickup apparatus and its manufacture method capable
of solving the above problems.

It is another object of the present invention to

provide an optical pickup apparatus, its holder, and its

10 manufacture method capable of preventing adjusting pins
from being adhered to adhesive during preliminary mount.

An opticél pickup apparatus of this invention

comprises: (a) objective spot forming means for forming

each spot of a plurality of light beams entered via a

15 collimator, on each track of a recording medium; (b) a

piurality of photodetectors each provided for each spot fér

receiving reflected light of each spot, the reflected light

having passed through the objective spot forming means, the

collimator, and focus a;ljusting means in this order; and

20 (c) a chassis mounted with the collimator, wherein the

" focus adjusting means and the plurality of photodetectors

are supported respectively by a focus adjusting means

'shﬁﬁort member and a photodetector support member formed

separately from the chassis, and the focus adjusting means

25 ‘silpport member and the photodetector support member are

—_—

—
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surface 214 for the prelimnary nount of the hol der 216. Thereafter,
the adjusting pin holder 254 is noved in the z- 5 direction to be

retract ed {pQupisds base 212 so that the ‘adj usting pi NscpRRs8is3
renoved fromthe pin fitting V- grooves 222. ~ Fig. 30 shows
anot her conventional hol der 230 nounted on a base 212 of a
conventional optical pickup apparatus 10 210. The main structure wll be
descri bed. The hol der 230 has a gate portion 232 which is fl oated
over a hol déixedutd the chagsfiscat?pbsitionghtaleagepn opptidcal rasésiacl e
218 is formed in the 4?ate portion 232. A prelininary nount of the

hol der 230 thetpesitiengibeing svrspally oconbirmed cthatdthesrefieqateds erence
to Fig. 29. _The tapered sharp _ends of the, adj usting pins 256 of the
adj usti ng plighb| a€r eash gpot becomes tincidant JiBr% |3t FAYTESEPREIRE 222
Fig. 31 shows anpt her conventional hol der 238 before it is nmounted on
a base 212 e Rf e RhotRdREEFtF S ratus 20 210. A circular hole 236 is

I/vﬁir rcnﬁdh |n et gel gs ee g% ﬁgglt ggnfirmaggtlage rt:hg%u r:l:r]'\es ur[éf?lceectze]dA' ﬂ.&?t fOE om

each spot becomes incident upon a corresponding one of the

photodetectors, can be made through judgement of a
displayed image of the positions of the reflected light
beams picked up with a CCD disposed along the optical axis

10 direction. The recording medium includes those media whose
data is optically read, for example, an optical disc such
as a CD and a 'card. The objective spot forming means,
collimator, and focus adjusting means include optical
elements other than lenses.

15 A pitch between the reflected iight beams of each spot
focussed by the focus adjusting means on the photodetectors
and disposed along the direction perpendicular to the
optical axis changes with each optical pickup apparatus,
because of manufacture va;iations. The manufacture

20 variations include variations of oscillation frequencies of
lasers, distances between cells of diffraction gratings,
and ratios of focal lengths of collimators to total focal
lengths of collimators and focus adjusting means. However,
with this optical pickup apparatus, the focus adjusting

25 means support member and photodetector support member are

11



Is' output to a light reception unit 224. The hol der 238 . has upper and
| ower projections extending to right and |eft sides thereof. These
right and Lefdy.pi0i ections are formed 25 wth idle holes m@ss@ n

hol es 246 ext’éndi ng through the

whol e t hi ckness of the hol der "238. A pusher plate spring 248 S
formed with recesses 250 and screw insertion hol es 252 at positions
corresponding to the pin holes 246 and i dl e hol es 244 of the hol der
238. A convésrpedt i discfetdlty £rompl the schassif4Sovabliyoj edoeg tbtherd t he
bondi ng surface 240, and an apex of the convex portion abuts on the
non- bpriFad sorisactiretion,  land of tied 26, thie chdjssds mf pthe

hol der 254 is noved first to insert the adjusting pins 256 into the
recesses 25poghbipRst pAPRY Fh%ePPt%ﬁéleﬂﬂésoﬂiFﬁﬁt on, the positions

being visually confirmed that the reflected light of each
5 spot becomes incident upon a corresponding one of the
photodetectors. Accordingly, each reflected light beam
becomes correctly incident upon the corresﬁonding one of
the photodetectors, so that the light reception area of
each photodetector can be reduced and the frequency
10 characteristics can be improved.

In the optical pickup apparatus of this invention, the
plurality of light beams are generated by making light from

a light source pass through a diffraction grating.
~Since a plurality of light beams can be generated by
15 a single light source, it is cost effective. Since the
spots of light beams are aligned generally in line on a
recording medium, reflected light beams focussed by the
focussing means upon the photodetectors are aligned
generally in line along a direction perpendicular to the
20 .optical axis and a pitch between reflected light beams
changes linearly with a motion change along the optical
axis. Accordingly, by displacing the photodetector support
member along the optical axis, it is easy to search the
positions along the optical axis, the positions allowing

25 the reflected light of each spot to become incident upon a

12



10 pins into the pin holes 246 of the holder, and then noved in the

x- and y-directions. Wen the |ight reception plane of the |ight
reception \Wwidondssk reaches the optical axis of a | asepchaegmssmpl i ed
fromthe circular wi ndow 236, the hol der 238 is stopped relative to

t he base 212. 15 Thereafter, as shown in Fig. 29, the instant adhesive
270 I's dropped to the two areas 266 to prelimnary adhere the

bondi ng surface 240 of the hol der 238 to the hol der nount surface 214.

Lastly, fascormespronding gpe ofsthe photpdstectorspraviensindisrasedol es
252 and idle holes 244 and 20 _threaded intg screw holes 260 on bqQth sides
of the hol dét an eqiahtPiteh giongsa; dirgetanp PEFPERdiFYlas t93dhe the

hol der nmount syrface 214. The size of the screw insertion hole 252 is
set so that °Pfd @&15238 can be noved in the x and y-directions

relative to the B8l 4ol RUALLIUpLaRS, Sopaldéul Cof RN ARG I MYy TOU
5 least one of the plurality of photodetectors includes a
plurality of 1light reception areas for divisionally
receiving one light beam. .
The pitch and positions of reflected light beams along
a direction perpendicular to the optical axis regularly

10 change with a position of the photodetectors along the
optical axis. Accordingly, if at least one photodetector
is made of a plurality of light reception areas for
divisionally receiving one reflected light beam (e.g., if
a_photodetector on the optical axis is divided into four

15 areas A, B, C, and D)_ and it is checked whether the
reflected light is correctly incident upon each of the four
light reception areas, then it is not necessary to check
whether the reflected light is incident upon each of the
other photodetector.s disposet_i in line.

20 ... In a method of manufacturing an optical pickup
apparétus having objective spot forming means for forming
each spot of a plurality of light beams entered via a
collimator, on each track of a recording medium, a
plurality of photodetectors each provided for each spot for

25 receiving reflected light of each spot, the reflected light

13



adj usting pins 256. Fig. 32 illustrates an invasion of the
I nst ant adhesive into the pin fitting V-grooves 222 imredi ately

after the Rl ébosssl6 shown in Fig. 28 is prelimnarily 5 niecimeosshbe
tapered sharp ends of the adjusting pins 256 abut on the side edges of
the pin fitting V-grooves 222 so that the pins are prevented from
entering further the V- grooves and the tapered sharp ends are
prevented from abutting on the hol der nount surface 214. 10

Ref erri ng t havipg passeade thrsnght thelehijestive) spedpfegming means hetheyo

areas 266 (Fig._29) flows into a gap between the | hol der nount_surface
214 of the 5&%&’2@2“% ang H9GNF %&J“StlnguF‘Féﬁé aothis (9RAery A B0 and

races |t e B owned' PR sHe R, (PR | BREABY BHSHE 2,
(e 2001 O i SRl 430 Sl L euese dAVEIRL
5 along an optical axis direction between the collimator and
the focus adjusting means and a second distance along the
optical axis direction between the collimator and the
photodetectors; searching the first and second distances
along the optical axis direction which allow the reflected

10 light of each of the spots become incident upon a
corresponding one of the photodetectors; and fixing the
focus adjusting'means and the photodetectors to the chassis
at .the searched first and second distances along ‘the
optical axis direction.

5 - A pitch between the reflected light beams.of each spot
generated by the objective lens forming means and focussed
by the focus adjusting means on the photodetectors changes
with each optical pickup apparatus, because of manufacture
variations. The manufacture variations include variations

20 of oscillation frequencies of lasers, distances between

‘ cells of diffraction gratings, and ratios of focal lengths
of collimators to total focal lengths of collimators and
focus adjusting means. However, with this method of
manufacturing an optical pickup apparatus, the

25 photodetector support member and the focus adjusting means

14



dropped to the two areas 266, the adjusting pins 256 is retracted from
the hol der 216 and pulled out of the pin 20 fitting V-grooves 222.

However, asyelbeusssin Fig. 32, the i nstant adhesi ve 270 pioryedgessint o
the pin fitting V-grooves may be attached and adhered to the tapered
sharp ends of " the adjusting pins 256. In this case, when the adjusting

pi ns-256 are pulled out of the pin fitting V-grooves 222, 25 the hol der
216 prelimnarily nounted once on the hol der

9 Suppo¥ib URemREF { 3¥e DovedtAleng pthe cPigal raris rRefof iednount
ot echar act ortei e ahaRss wetorhprposLeidns alod Rstoptigefopkss: the' -
renuf acturt 10 20 PBLL Ca BSKLP SRS S RCEOLLN ' LiEon pmos, <o
e Pl 8kof, ABEBLERFn NG | o HOULR AN S BECHE,
probl €My photodetectors. Accordingly, the manufacture variations
can be compensated and each reflected beam can be correctly
made incident upon the corresponding photodétector.
In the method of manufacturing an optical  pickup
apparatus of this invention, changing the first and second
1o distances along the optical axis direction is performed
while a predetermined relation between the first and second
distances is maintained.
- Each reflected light beam transmits at a predetermined
angle relative to the optical axis. Therefore, a distance
15 between a reference point to the focus adjusting means
along the optical axis and a distance between the reference
point to the photodetectors along the optical axis has a
predetermined relation when the reflected light emitted
from the focus adjusting means becomes correctly incident
20 upon the corresponding photodetector. While maintaining
this telation, the focus adjusting means support member and
photodetector support member are moved so ‘that the
positions of the focus adjusting means and photodetectors

along the optical axis can be effectively searched, the

25 positions allowing the reflected light of each spot to

15



It is another object of the present invention to provide an optical pickup
apparatus and its manufacture nethod capabl e of preventing adjusting pins
from webngssghered to adhesive during prelimnary nouper/spes/ossrs
According to the invention, the above objects are achi eved by an appar at us
according to claiml and a nethod according to claim35, respectively.

Preferred enbodi nents are clained in the dependent clai ns.
In other words, an optical pickup apparatus of this invention conprises:
(a) ohesome, carr@ctlyr #ngd deadn uposr af siornespeadingponeofofa theural ity

of light bea entered via a collimator, on each track of a recording
medi um (b)ngﬁpﬂﬁﬁﬁqFVqﬁ phot odet ect ors each provi ded for each spot

for receiving reflected light of each spot, the reflected |ight having
passed through t & ofjE q%ia KyR, . APRATRIYR, PFe thic cd%MqﬁﬁHWE and

f dj | ' hi Lder; h ' d
th ool || maBABTRBRS: (2 ho 3 oBERk | TRA11E b SPRAEAL N TR | (P For
hot od t ; Lyvel Bj dj ust i
Cippor t Tronber ee5a® = SHERBRLEEy SO CLONE belke SRl ATl

fromthe chalpesei8Rd e oG axiaR0uisd) NGolFARSa SHPRGLE BRTBR! L3N0t he

phot odet ect or support nenber are to t assi s at

posi ti ons akeegnanaRBbicaindxastrerent it PAS 400 3D Yindd! ly)
confirmed that the reflected | i ght of each spot becones 1 ncidént upon

a correspongpdg formingNedins P FIAEMIEE OéSot of each 1IBRtYVbadal
confirmation that the reflected |ight of
incoming along the direction of the second axial line from
10 the light reflection optical element, on each track of a
recording medium; (c) support means for rotatably
supporting the light reflection optical element about at
least one rotation axial line on ‘a chassis, the rotation
axial line passing a reference point which is a cross point
15 between the first and seqond axial lines; (d) fixing means
for fixing the light reflection optical element to the
chassis at the rotary position allowing the spots on a
recdrding medium to enter the effective area of the spot
forming means, and/or allowing the focus states of the
20 spots to become generally equal; and (e) reflected light
detecting means for detecting reéflected light of each spot
passed through the spot forming means.
The recording medium includes those media whose data
on-a track is optically read, for exzample, én optical disc

25 such as a CD and a card. The spot forming means includes

16



each spot becones incident upon a correspondi ng one of the
phot odet ectors, can be made through judgenent of a di spl ayed i mage of

the’positiqﬂ§9§&,gpe reflected |ight beans picked up witr/ipes/ 363
di sposed al ong tﬁe optical axis 10 direction. The recording nmedi um

I ncl udes those nmedi a whose data is optically read, for exanple, an
optical disc such as a CD and a card. The objective spot form ng
nmeans, collimator, and focus adjusting neans include optical

el ement s ot lpprticadnelements otilter than gopivezhahdt preavécensescsarh  ght

beans of each spot f ocussed by the focus adjusting neans on the
phot odet ect @ss a Fresngld ediemensed Ivonsters @f ansldmimanye dnd figak o the
optical axis changes with each _optical pickup apparatus, because of

manuf act ur e MopatSaPRYnbe usedcforphining the Light paflechion aptigel

var et ons of ecld |2 Lgn HLEEIEs el cond B SnAIGER BSEen
ool LGS ol Uil i B sonpiPRLBopRE 3B METHERS S, FlE A
adj usting medium in which spots capable of being read correctly are
formed on tracks.
As the rotary position of the light reflection optical
element is changed about a rotation axial 1line, the
10 positions of the spots on a recording medium change and/or
the directions of the light beams relative to the recording
medium change, so that the focus state of each spot
changes. The rotary position of the 1light reflection
optical element is adjusted so as to allow all the spots to
15 enter the effective area of the spot forming means and/or
so as to make the size of each spot on a track of the
recording medium generally equal, and thereafter the light
reflection optical element is fixed to the chassis by the
fixing means. Aécordingly, irrespective of the size error
20 of each component of the optical pickup apparatus, the
spots can be entered into the effective area of the spot
forming means and/or the size of each spot can be made
generally equal.
.+ In the optical pickup apparatus of this invention, the

25 rotation axial 1line includes a rotation axial line

17



25 nmeans support nenber and photodetector support nenber are _
formed discretely fromthe chassis novably al ong the optical axis

di rection, vahdebdsked to the chassis at the posi tions abeifosiRsrs
optical axis direction, the positions being visually confirned that
the reflected |light of each 5 spot becones incident upon a correspondi ng
one of the phot odet ectors. Accordingly, each reflected |ight beam
beconmes correctly incident upon the correspondi ng _one of t he

phot odet ect ®erpendicqwhan o haph thec fimisdn axded dine andoibe sesomdet ect or
can be reduced and ,the frequency 10 <characteristics can be inproved.
In the opthﬂﬁlﬁﬁ *apparatus of this invention, the plurality of

SNSRI o LR SR N A
can be generr%tt%q:i% axial line includes a rotation axial 1line
5 ceincident with the first axial line.

In the optical pickup apparatus of this invention, the
rotation axial 1line includes a rotation axial line
coincident with the second axial line.

As the rotary position of the light reflection optical

10 element is changed about a rotation axial 1line
perpendicular to both the first and second axial lines, a
rotation axial line coincident with the first axial line,
and/or a rotation axial line coincident with the second
axial line, the positions of the spots on a recording

15 medium change and/or the directions of the light beams
relative to the recording medium change, so that the focus
state of each spot changes. The rotary position of the
light reflection optical element is adjusted so as to allow
all the spots enter the effective area of the spot forming

20 means and/or so as to make the size of each spot on a track
of the recording medium generally equal, and thereafter the
light reflection optical element is fixed to the chassis by
the fixing means. Accordingly, irrespective of the size
error of each component of the optical pickup apparatus,

25 the ‘spots can be entered the effective area of the spot

18



15 a single light source, it is cost effective. Since the spots of
| i ght beans are aligned generally in line on a recordi ng nmedi um
reflected | gophgans focussed by the f ocussi ng neans pEHFerIsEs73
phot odet ectors are aligned generally in line along a direction
perpendicular to the 20 optical axis and a pitch between reflected |ight
beans changes linearly with a notion change al ong the opti cal

axis. Accordingly, by displacing the photodetector support menber

al ong t he opfermingxmeanst gnd/mxsythe sizectefi reach sppésiasrore amafg t he
optical axis, the positions allowwng 25 the reflected |ight of each spot
to become i ngeRerallyoadwal. 12

OO g e A eEL ol S LUt OUSLY P93 dneson, “nd
support means includes a spherical fitting portion. The

5 spherical fitting portion makes the 1light reflection
optical element freely rotate about an optional rotation
axial line, so that the rotary position of the light
reflection optical element can be changed about a rotation
axial line perpendicular to both the first and second axial

10 lines, a rotation axial line coincident with the first
axial line, and/or a rotation axial line coincident with

the second axial line. Accordingly, it is not necessary to
provide the support means for each of the rotation axial
lines about which the 1ightuzefiection optical element

15 rotates, and the structure of the support means can be

simplified. |

An optical pickup apparatus of +this invention
comprises: (a) a light reflection optical element for
reflecting a plurality of light beams incoming along a

20 direction of a first axial line, toward a direction of a
second axial line different from the first axial line; (b)
spot. forming means for forming a spot of each light beam
incoming along the direction of the second axial line from

the: light reflection optical element, on each track of a

25 recording medium; (c) support means for movably supporting

19



optical axis. In the optical pickup apparatus of this invention,
at 5 least one of the plurality of photodetectors includes a

plurality a{olbgdiszreception areas for divisionally F 3SE

| i ght beam The pitch and positions of reflected | ght beans

al ong a direction perpendicular to the optical axis regularly 10
change with a position of the photodetectors along the optical axis.
Accordingly, if at |east one photodetector is made of a plurality of
light r eceptﬁm ldahds #ﬁfrlection @pticadnslepensconyithe chassdisl edioag | i ght
beam (e. g., phot odet ector on the optical axis is divided into

four 15 ar"@% q&restlen & e £Fsitt axdadhddre@nforhdhe; gdrection

el oot o |l R oty AR (B0 STEN Sl el

(| S IR B, s S BACAREL " L

pickup 5  p3RRYIILUS BAVRRE OPLGRE! Ve SRt Ml iTBANS &l Unehd’ M1
adjusted along the first or second axial line so as to
allow the spots on a recording medium to enter the
effective area of the spot forming means, and (e) reflected
light detecting means for detecting reflected light of each’

10 spot passed through the spot forming means.

As the position of the 1light reflection optical
element is changed along the first or second axial 1line,
fﬁéﬁpositions of the spots on a recording medium change.
After the position of the light reflection optical element

15 is' adjusted along the fi;St or second axial line so as to
allow all the spots to enter the effective area of the spot
forming means, it is fixed to the chassis by the fixing
means. Accordingly, irrespective of the size, work, and
assembly errors of each component of the optical pickup

20 apparatus, the spots can be corfectly entered into the
effective area of the spot forming means.

** An optical pickup apparatus of this invention has a
plictodiode unit mounted on a holder having a bonding
surface bonded to a holder mount surface of a base and a

25 pbsition adjusting pin receptacle for receiving a position

20



each spot of a plurality of light beans entered-via a col | i mat or
each track of a recording nedium a plurality of photodetectors
provi ded fowoae@éssspot for 25 receiving reflected |ight ofpepsissasns, the
reflected |ight 13 h
passed t hrough the objective spot form ng neans, the col | i mat or
focus adjusting neans in this order, and a chassis nounted with

col |l i mat or,

the nethod of this i nvention conprises the steps of

, on
each

avi ng
, and
t he

changi ng a fadiusting apte. theahodhdennbepnocbondeds i rtha ibasecafiben the

col l'i mat or

t he

opthe alhodder disecalignesdt

and the focus adjusting neans and a second di stance
m‘é% t fe REPPERREBASiGHPn hby the

phot odet ectors;, searching the first and secopnd di stances .al ong
o RS FRIN ARG i PhEceIn Shecholass Ras a snidldldg

opti cal

10

15

20

25

portion for shielding the holder mount surface from the
position adjusting pin receptacle.

A portion of preliminary mount adhesive dropped to a
preliminary mount adhesive area flows in.betﬁeen the holder
mount surface of the base and the bonding surface of the
holder, and toward the position adjusting pin receptacle.
However, the shielding portion shields the holder mount
surface from the position adjusting pin receptacle. It is
therefore,possible to prevent the preliminary adhesive from
invading into the position adjusting'pin and therefore from
attaching to the position adjusting pin in the position
adjusting pin receptacle.. Accordingly, +the position
adjusting pin is prevented from being fixed to the position
adjusting pin receptacle by the preliminary adhesive.

In the optical pickup apparatus of this invention, the
position adjuéting pin receptgcle is a recess which is open
on a side opposite to the holder mount surface and close on
a side of the holder mount surface, and a close end of the
recess constitutes the shielding portion.

. The recess is closed on a side end of the holder mount
surface. The preliminary mount adhesive is therefore

prevented from invading into the recess, by the closed end

21
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10 light of each of the spots beconme incident upo
correspondi ng one of the photodetectors; and fixing the
adj usting L1 TAS t he photodetectors to the chassis

n .a .
f ocus

p&i/ipdsgs3

searched firs %n second di stances al ong the optical axis direction.

15 A pitch between the reflected Iight beans of each
generated by the objective lens form ng neans and focussed
focus adjusting nmeans on the photodetectors changes

spot
by the
wi th each optica

pi ckup appare®t ushe barsmess,of andnufhect ppeition adiustinehspixhecamnbeact ure

variations include variations 20 of oscillation frequenc

I es ,of |asers,

di stances bgreyemted fromebeingffigegd rtacthenrgrass Mg, l%ﬁu!l’r imd8azy f ocal

| engt hs of collimtors to total focal |engths of col
focus adj ustadhgsivens. However, with this nethod of

| i mtors and
manuf act uri ng

an opti cal i cku aratus t he t odet ect or .su nmenber
0 j18s thRgORER 08! 85 &7 he

and the focus adji®sit igal pickup apparatus o

this inventi

5 holder is provided with a projection projecting to a side

opposite to the holder mount surface, and a recess being

open at a top surface of the projection is formed in the

projection.

If the thickness of +the holder is small, it is

10 difficult to provide the holder with the position adjusting

pin receptacle and shielding portion. However,

with this

holder, a sufficient thickness is ensured so that the

formation of the position adjusting pin receptacle and

shie¥ding portion becomes easy.

15 -+ v In the optical pickup apparatus of this invention, a

projection projects  from a surface on a side opposite to

the bonding surface toward a side opposite to

the holder

mount surface, and a top circumference area of the position

adjusting receptacle is inserted into an engaging hole of

20 the position adjusting pin.

Since the top circumference area of the projection is

inserted into the engaging hole of the position adjusting

pin,- the pin can be received by the projection

serving as

the  position adjusting pin receptacle, at the position

25 sufficiently remote from the holder mount

22
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support nenber are noved along the optical axis -and fixed to the
chassis at the positions along the optical axis, the posi tions

al | owi ng t hyeo®ideeat ed | i ght of each spot to becone copeEsrdswn3sT3

i nci dent upon a correspondi ng one of the 5 photodetectors. Accordingly,
t he manufacture variations can be conpensated and each refl ected beam
can be correctly made i nci dent upon the correspondi ng phot odet ector.
In the method of manufacturing an optical. pickup apparatus of this

i nvention, cReREFAINGRE. f thet Pesd tiepopdiusting i cap pengrevenssdi cal
axis directign is perforngd whil e a predeterm ned relation between
the first angrgﬂcoﬁﬁi“g ng"ﬁ?%t Feedhes preliginegy adhesive gdyring

reflected |i

ht . beam t its at det gr i ned | Lative t
the opti cal BXPLIBTIRRET ROnE, Grsfonthe 1Eomati, of - 3% CRESIRIPR 1o
he f di wst | | th | cal . axi d a dist
betweon  he PaTRrERad"¥Eh rpeerfalld i CBbLETILEY  Betich "bRECHER ..

axi s hassa

easy.
In the optical pickup apparatus of this invention, a

guide groove is formed on the bonding sﬁrface of the

holder, the guide groove guiding preliminary adhesive from

a preliminary mount adhesive dropping area to a direction

10 different from a direction toward the position adjusting
pin receptacle.

The preliminary adhesive dropped to the preliminary
adhesive dropping area is guided by the guide groove so as
not to flow toward the position adjusting pin receptacle.

15 Accordingly, the positiqn adjusting pin can be suppressed
from being attached with the preliminary adhesive imn the
position adjusting pin receptacle.

A holder of this invention comprises: a plurality of
position adjusting pin receptacles for receiving a

20 plurality of position adjusting pins; a bonding surface
bonded to a holder mount surface of a base; a mount for
mounting a photodetector unit; and a shielding portion for
shielding the holder mount surface from each of the
position adjusting pin receptacles.

25 ~--:»The shielding portion shields the holder mount surface

23



predeterm ned rel ation when the reflected light emtted

focus adj ust

correspondi‘gg

I ng means becones correctly incident 20 upon the

fromthe

ﬁ&ﬂﬂ%?deteCtor' Wi | e nmai nt ai ni ng this reglpeihasine

focus adjustrng Tmeans support nenber and phot odet ect or support nenber
are noved so that the posi tions of the focus adjusting nmeans and
phot odet ect or s al ong the optical axis can be effectively searched, the

25 positions allowing the reflected Iight of each spot to
from thecpositionecadjysting dpin veceptacks randosuppPresses of t he

15

phot odet ect or s. An optical pickup apparatus of this invention
conpri ses: (theaprelfminarycedheaivet from doyvadingf dnto sthe Bosttion a

plurality of

10

15

20

25

| i ght beamns i ncom ng al ong a . L
adjusting pin receptacle. Accordingly, the position

adjusting pin can be prevented from being fixed to the
position adjusting pin receptacle during preliminary mount
of the holder on the base.

A holder of this invention comprises: a plurality of
position adjusting pin receptacles for receiving a
plurality of position adjusting pins; a bonding surface
bonded to a holder mount surface of a base; a mount for
mounting a photodetector unit; and a plurality of guide
grooves for guiding preliminary adhesive from a preliminary
adhesive dropping area to a direction different from a
direction toward the position adjusting pin receptacles.

- - The guide groove ggides the preliminary adhesive at
the preliminary adhesive dropping area toward the area
different from the position adjusting pin receptacle and
suppresses it from flowing toward the position adjusting
pin receptacle. Accordingly, the position adjusting pin
can be prevented from being fixed to the position adjusting
pin receptacle during preliminary'mount of the holder on
the base.

In a method of manufacturing an optical pickup
apparatus having a photodiode unit mounted on a holder

having a position adjusting pin receptacle and a shielding
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direction of a first axial line, toward a direction of a second axi al
line different fromthe first axial line; (b) spot form ng neans for

forming a ach light beam incom ng al ong the gicapbserPf the
second axi ;PBPHﬁ;ess?rom 10 the light reflection optical elenment, on each

track of a recording nedium (c) support neans for rot at ably
supporting the light reflection optical elenent about at | east one
rotation axial line on a chassis, the rotation axial; line passing a
ref erence popéttibhcfor sshale:]rdisg pohot det Smotmet vmerfadee of msbasedfxe®ond
axial lines; (d) fixing neans for fixing the light reflection optical
el enent to thke positibasadjustingepint negeptacie onthe| mathedt A€ thdss on a
recording mediumto enter the effective area of the spot form ng
neans, and/ oinuehtipngcenprises sthe a$‘é%P%f of hel akoalsge%egt thecbghder
generally equal ; and (e) reflect ed lig detectin m&gns for detecting
reflected |iyhthop EXEREFpHOS t1°npi’§’sétﬁ’t"rﬂ @W?%E‘%‘g oBIVFHIRG Rdons.

The recordl ngamadl um i ncl.udes those me

optical | § tted, BWarfhi, Qﬁlﬁfbf’Pca‘T’éﬂﬁP“@S pajs’gt Eﬁczf?qzncg‘ﬁt 3%,& card.

The spot forH‘rngp“E&”Spremeary adhesive down +to a preliminary

adhesive dropping area between the holder mount surface of
the base and a bonding surface of the holder +to
preliminarily mount the holder on the base; and (c)

10 removing the position adjusting pin from the position
adjusting pin receptacle.

Since the éhielding portion suppresses the preliminary
adhesive from invading into the holder mount surface, the
position adjusting pin can be suppressed from being fixed

15 to the position adjtisting pin receptacle by the preliminary
adhesive. BAccordingly, the pin can be detached from the
holder mount surface without any practical problem.

A method of manufacturing an optical pickup apparatus
having a photodiode unit mqunted on a holder having a

20 position adjusting pin receptacle and a guide groove for
guiding preliminary adhesive from a preliminary mount
adhesive dropping area to a direction different from a
direction toward the position adjusting pin receptacle, the
method of this invention comprises the steps of: (a)

25 aligning the holder with a proper position by using a

25



16 optical elenents other than convex and concave | enses,
such as a Fresnel elenent. Two steps of prelimnary and fi nal

nount s nmay &@9%@3’92 for fixing the light reflection optical pcryposizgrsent to
t he chassis by the fixing neans. The effective 5 area for the spot

formng neans is an area of a recording medi umin which spots capable
of being read correctly are formed on tracks. As the rotary
position of the light reflection optical el enent is changed about a
rotati on axipwsitiion adjustiog pisifithesd din the ppsitiom adjusting dmedi um
change and/ or the directions of the |ight beans relative to the
recording receptadilen hAndeoPRiNg mueliindimegyuountt adkesive aipphito

changes. The rotary position of the light reflection
the preliminary mount adhesive dropping area between the

holder mount surface 0f the base and a bonding surface of
5 the holder to preliminarily mount the holder on the base;
and (c) removing the position adjusting pin from the
position adjusting pin receptacle.
Since the guide groove suppresses the preliminary
adhesive at the preliminary adhesive dropping area from
i0 flowing toward the position adjusting pin receptacle, the
position adjusting pin can be suppressed from being fixed
to the position édjusting pin receptacle by the preliminary
adhesive. Accordingly, the pin can be detached from the
holder mount surface without any practical problem.
15
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1A is a schematic diagram showing the structure
of an optical pickup apparatus in a range from a focus
adjusting lens to a photodipde unit, and Fig. 1B is a
20 schematic side view of the optical pickup apparatus shown
in ‘'Fig. 1, illustrating that the focus adjusting lens is
movable between the photodiode unit and a beam splitter of
the optical pickup apparatus.
'* Fig. 2 illustrates optical paths of the optical pickup

25 dpparatus.
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optical elenment is adjusted so as to allow all the spots to 15 enter the
effective area of the spot form ng neans and/ or so as to nmake the
si ze of each spot on a track of the recordi ng nmedi um general |y equal
and t her eatoea9/08$52 | i ght reflection optical elenment i|iBCT/IBI8H3E7d t he
chassis by the fixing nmeans. Accordingly, irrespective of the size
error 20 of each conponent of the optical pickup apparatus, the
spots can be entered into the effective area of the spot form ng neans
and/ or the size ofFimpch3spbs eandétaitett diagrgencshdwingqidle partiah the
optical pickup apparatus of this invention, the 25 rotation axial _line
includes a strugture Ixijslrangendrom a triangular prism to an opticaly
per pendi cular to both the first axial |ine and the second
disc.
Fig. 4 shows the triangular prism as viewed from the
5 right side in Fig. 3.
Fig. 5 shows the triangular prism as viewed from the
bottom side in Fig. 3.
Fig. 6 is a perspective view of the triangular prism.
Fig. 7 shows positions of spots (M, E, F, G, H, I and
10 J) on a pit surface as viewed from the top side in Fig. 3.
Fig. 8 is a diagram showing a convergence state of
each light beam toward the pit surface of an optical disc.
Fig. 9 is a detailed diagram of a photodetector unit.
Fig. 10 is a detailed diagram of photodetectors shouwn
15 in Fig. 9.
Figs. 112 to 11C are diagrams illustrating a focussing
state of each spot.
Fig. 12 is a schematic diagram of an optical pickup
apparatus.
20 Fig. 13 is a perspective view of a prism holder.
Fig. 14A is an outside view of a chassis before the
prism holder is mounted, and Fig. 14B is a schematic side
--view of Fig. 14A with a triangular prism being set.

Fig. 15 is an outside view of the chassis after the .

25 - prism holder is mounted.
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axi al line. In the optical pickup apparatus of this invention,
t he rotation axial line includes a rotation axial |ine 5

coi nci dent '%%wgﬁe first axial |ine. ~I'n the optpEphporiosdssP
apparatus o I'S 1 nvention, the rotation axial line includes a

rotation axial |ine coincident with the second axial |ine.

As the rotary position of the light reflection optical 10 elenent 1is
changed about a rotation axial |I|ine per pendi cul ar to both the
first and second ®igal 16i hesa eross sectdiomiailowiewi ef thecprismchabderwith
the first axial line, and/or a rotation axial line coincident with
the second afteraitalis|prelimimapbly tmaunted with S§@e¥son a recording 15
medi um change and/or the directions of the |ight beans relatjive to

t he recording nedF@gycthéé,as%iégﬁﬁmtﬁh?ﬂl@@hghe structyre gf eaehhePot
changes. The rotary position of the i ght reflection optical elenent
i s adj usted BELE® balderow all the spots enter the effective area of

{15 O, g TR AL R SRR GRCERRIRLTRE, " °
optical element used as a triangular prism.
Fig. 19 is a diagram showing a second light reflecting
optical element used as a triangular prism.
Fig. 20 is a diagram showing a third light reflecting
10 optical element used as a triangular prism.
Fig. 21 is a diagram showing a fourth light reflecting
‘optical elemenf used as a triangular prism.
" 4. Fig. 22 is a perspective view of a holder of a first
embodiment.

15 : Fig. 23 is a cross éé&tional view illustrating an
‘adhesion state of preliminarily mounting a holder on a
base.

Fig. 24 is a perspective view of a holder of a second
embodiment.

20 Fig. 25 is a vertical cross sectional view of the
‘holder of Fig. 24 near pin holes.

Fig. 26 is a perspective view of a holder of a third
embodiment, with cross: sectional views of its cylindrical
“projection.

25 ’ " Fig. 27 is a perspective view of a holder of a fourth
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light reflection optical element is fixed to the chassis by t he
fixing nmeans. Accordingly, irrespective of the size error of each
conmponent of the optical pickup apparatus, 25 the spots can be entered

the ef f ect ywsooapgss of the spot PCT/IP98103573

f orm ng nmeans and/or the size of each spot can be nade general ly
equal . In the optical pickup apparatus of this invention, the
support neans includes a spherical fitting portion. The 5 spherical

fitting porti gabBBkRent! hewith JRiwo ' RbHAEicARions oPpltlel cylldmatidaleel y
rotate about an optional rotation axial line, so that the rotary

position of tpeolestion. reflection optical elenent can be changed about
a rotation axial line perpendicular to both the first and second
axi al Fig. 28 is a diagram showing a conventional holder
mounted on a base of an optical pickup apparatus.
5 . Fig. 29 is a diagram illustrati'ng a process of
p.relimina'ri1y mounting a conventional holder on a base.
Fig. 30 is a diagram showing anotﬁer conventional
holder mounted on a base of an optical pickup apparatus.
Fig. 31 is a diagram showing another conventional
10 holder mounted on a base of an optical pickup apparatus.
Fig. 32 is a diagram illustrating an invasion of

.instant adhesive into a pin fitting V-groove immediately

-after the holder shown in Fig. 28 is preliminarily mounted.

15 - DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the invention will be described with
reference to the accompanying drawings.

Fig. 2 illustrates optical paths of an optical pickup
apparatus iO. In Fig. 2, an R direction and a T direction
20 of an optical disc 34 is a radial direction of the optical
disc 34 and a tangential direction of a track of the
7 optical disc 34. The R direction is a direction toward the
- outer circumferential direction of the optical disc 34, and
irawreverse 'R direction is a direction toward the inner

25 - circumferential direction. The R and T directions given at
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10 lines, arotation axial line coincident with the first ) axi al

line, and/or a rotation axial line coincident with t he second axi al

| ine. AccoRgkyidogsz it IS not necessary to provi de thepetppmwrossmeans
for each of the rotation axial | i nes about which the light reflection
optical element 15 rotates, and the structure of the support neans can be
sinplified. An optical pickup apparatus of this invention
conprises: (a) a light reflection optical elenent for, . reflecting a
plurality ofedshyPHeal alrmemt dndisageatheonotien ixprtions f‘?f stheyxi al

firet axial PR, ppleReRt Shan (8; AHAE ndandaptRd | 8P HAE a FopBRAor each
thei 11 gnt et oot B¢ dptiinl | AfRe 38" Rchelr 0 SRRt ng
rlrgdi um ' (c) éf\%’t? rét nga;r;ﬁoég&io@ev a]pilﬁfxts lipé)géﬁ‘éx% plane 68 correspond
5 to the R direction and reverse T direction of the optical
disc 34. R' and T' directions given at a beam splitter 24
and a focus adjusting lens 50 indicate the motion
directions of the beam splitter 24 and focus adjusting lens
50 when a spot of reflected light is moved to the R' and T'
10 directions of the photodiode photosensitive area 68.

A semiconductor laser 12 has a light emission unit 14
at the central area thereof , the light emission unit being
a‘'start of an optical axis 32 from the semiconductor laser
12 to the optical disc 34, and a photodiode unit 16 at an

15 eccentric position spaced by a predetermined distance from
- the light emission unit 14 along the R direction. A
hologram module 18 has a diffraction grating surface 20 on

the semiconductor laser 12 side and a hologram surface 22

on the side opposite to the diffraction grating surface 20.

20 A laser beam emitted from ti:e light emission unit 14 is
divided by the diffraction grating surface 20 of the
hologram module 18 into seven light beams, one light beam

on the optical axié 32 and three light beams on both sides

- of the one light beam. The diffraction grating is designed

" 25 7 so that the intensity of the center light beam is 18 % and
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the light reflection optical elenment on the chassis al ong t he

direction of the first axial lie and/or the direction of the second
axi al |ine,wbddnéssxi ng nmeans for fixing the l'i ght reflpelipogrospsi cal
element to the chassis after the 5 position of the |light reflection
optical elenent is adjusted along the first or second axial |line so
as to allow the spots on a recording nediumto enter the

effective area of the spot form ng neans, and (e) reflected | i ght

det ecti ng nethast f of ®adet pfig thef | ethen Ihlglhtt opeams h is10abewbt 13as¥ed

t hrough the spot form ng neans the position of the |ight
reflection griakive to thenimputslightgde anﬂg #fézﬁwibrg%%m axi al
i ne, t he_positi ons f the s Qn a recor m cha

After the po?%’fﬁ%?? 8 §h‘?tr EgPe Pfgﬁaﬁﬁf‘P’eaS"’é e fé’ %dj ust ed

along the fi sec nd ine_so a

st II t t
enter the ef#jbectg?r/‘ée'ér ég{ﬁx*:ﬁgmgpg ansmit F%Fﬁ%ﬁ&t gug%t the 13? J S °
the Chasbm S t}yln.tht :f lﬁﬂ Tha change their directions by 90° at a mirror

26. Thereafter, the seven 1light beams transmit
sequentially through a collimator lens 28 aﬁd an objective
lens 30 to form spots (M, E, F, ¢, H, I and J) in line
generally along the T direction, on the optical disc 34
10 such as a CbD. The spots (M to J) are disposed
symmetrically with the center of the optical disc 34.
Specifically, the spots E and ¥, G and H, and I and J are
symmetrical with the center spot M on the optical axis 32.
As will be later described, reflected l_ight of the spot M
15 is incident upon a photodiode 52M which is made of four
photodiodes disposed in a 2 x 2 matrix, as different from
the other photodiodes. These four photodiodes have
respective photosensitive areas A, B, C and D (not shown)
and obtain a servo signal .based upon a received light
20 intensity distribution to perform a tracking control for
seven consecutive +tracks in +the R direction. The
collimator lens 28 is not circular but generally
ellipsoidal with both ends in the T direction being
truncated along a straight line. The reason for this is as

25 follows. Although the objective lens 30 is displaced in
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means. Accordingly, irrespective of the size, work, and assenbly
errors of each conponent of the optical pickup 20 apparatus, the spots

can be cornggbépsetered into the effective area of thecggpds/heizm ng
means. An optical pickup apparatus of this invention has a

phot odi ode unit nounted on a hol der having a bondi ng surface bonded to
a hol der nount surface of a base and a 25 position adjusting pin

receptacle for receiving a position 20

adj usting pithet Re ddrdetioni riphonhed tvackingaswrdfrodr, it ishadiol der
is aligned with a proper position by the position adjusting pin,

wher ei n t he Hapdacathsin the & digection. pdn jaxderortosigldiay dgahite ool der
nmount surface fromthe 5 position adjusting pin receptacle. A
portion of ReIiMFidant HRAR thddale FwWfsce f fhe objective lens,

therefore, the size in the R direction of the collimator

5 lens 28 is required to match the displacement of the

objective 1lens 30. However, such a requirement with

respect to the T direction is not necessafy because the

objective lens 30 is not displaced in this direction. The

opposite sides of the collimator lens 30 can therefore be

10 truncated without any practical problem, so that the
collimator lens 28 can be made compact.

An opticai axis 66 has as its start the spot M, and

along this optical axis 66 reflected light of the spots (M

to J) is guided. The optical axis from the spot M to the

15 Dbeam splitter 24 is duplicated by the optical axis 32.

More specifically, reflected light from the optical disc 34

passes sequentially through the objective lens 30 and

collimator lens 28, is reflected by the mirror 26, applied

to the beam splitter 24 to change its direction by 90°, and

20 directed to the focus adjusting lens 50. The photodiode

light reception plane 68 is defined by a plane inclusive of

photodiodes 52 (M to J) disposed in line at a predetermined

pitch along a direction perpendicular to the optical axis

66. The reflected light directed from the beam splitter 24

25 to the focus adjusting lens 50 passes through this lens and
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prelimnary nount adhesive area flows in between the hol der nmount
surface of the base and the bonding surface of the hol der, and toward
the positi omoedipgsst i ng pin receptacle. 10 However, the shiperdppgosm tion
shi el ds the hol der nount surface fromthe position adjusting pin
receptacle. It is therefore possible to prevent the prelimnary
adhesi ve from I nvading into the position adjusting pin and therefore
from attaching to the position adjusting pin in the position 15
adj usti ng pilpecemespineident uR@Bor‘@i%g.?l}Rt"dclm{esp&%i(?}n to J). adfheting
pin is prevented from beignfg fixed to the_position |, adj usting_pin
recept acl e bghehedipdei m#hr PmgkBs yeptical axis |i5 made, pf;) fg}‘Ekup
apparatus of this_jnyention, the posi tion adiusting,pin,receptacle is
a recess whiRhotedipdes ég (Bn By £ o%“%pﬁgséfip?%eéhi“hﬁl fe¥ ﬁoﬁﬁggéﬁrface
and cl ose on, ,Sid gj t‘ﬁe hql.der noypt surfac ngl, | ose,end of
t he re:b‘ésghso%st ﬂ’%’t s' t eﬁﬁ@&'ngu%o% t#%ér]fegfecil Pl&'gT‘ﬁg Fg%ess IS
cl osed og a gj ng o] éd o S¥RE2EE TEﬁ Lak bgkpary
mount ad esi%g?sﬁt %r%*‘%?gfgg 8%?ev%£%dfr%m%nvadlfﬁ§ri tgetﬁebrecess,
by the closegrepsl B, c and D). The reflected light incident upon the
photodiodes 52 (A, B, C and D) is used not ohly for reading
data on the track of the optical disc 34 but also for
obtaining an error signal for tracking servo control
10 through a DPD method.
A portion of the reflected light of the spot M is
directed from the beam splitter 24 to the hologram module
18 whose hologram surface 22.changes the light direction
toward the photodiode unit 18 to make the light be incident
i5 upon the photodiode unit 16. The reflected light incident
upon the photodiode unit 16 is used for obtaining an error
signal for focus servo control. In accordance with this
error signal, the objective lens 30 is moved along the
optical axis direction to set a distance to the optical
20 disc 34 to a proper value.
There are manufacture variations of oscillation
frequencies of semiconductor lasers 12, distances between
cells of diffraction gratings, and the like. There is also

a:!mdanufacture variation of ratios of focal lengths of

25 collimator lenses 28 to total focal lengths of collimator
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21 of the recess, and the position adjusting pin can be
prevented frombeing fixed to the recess by the prelimnary adhesi ve.

I n the optiweabogpisskup apparatus of this invention, the 5 het#gposiSsrs
provided with a projection projecting to a side opposite to the hol der
nmount surface, and a recess being open at a top surface of the
projection is fornmed in the proj ecti on. g ] IL fge th!cEneﬁs of
t he hol der |s snal it i 10 djfficult to provide the holder with the
posi tion ad#ﬁ%??ﬁg%e and forys Adgushing, densescPQi ngThese variaki®Rer, with
this hol der Nt tgickness i 0. that the

f or mati on d?a¥h%f5%§$$%%%cégFﬁ§t 1 ¥%€£§$§%$§P%gRF beams on the

photodiode light reception plane 68 and the reflected light

beams may not become incident upon the photodiodes 52 (E,
5 F, G, H, I and J) excepting the photodiode 52M. As will be
later detailed, in order to solve this problem, the focus
adjusting lens 50 and photodiode light reception plane 68
are moved along the optical axis direction 66 during the
manufacture of the optical pickup apparatus 10 to search

10 the correct positions along the optical axis direction so
as to allow the reflected light beams to be correctly
incident upon the photodiodes 52 (M to J). At this
searched positions, the focus adjusting lens 50 and
photodiode light reception plane 68 are fixed.

15 ~ Fig. 1A shows the structure of the optical pickup
apparatus 10 in a range from the focus adjusting lens 50 to
the photodiodes 52 (M to J). The components of the optical
pickup apparatus 10 such as the beam splitter 24 and
collimator lens (Fig. 2) have predetermined positions on a

20 chassis 70 at which they are.fixed along the optical axis
direction. In contrast, the positions of the focus
adjusting lens 50 and photodiodes 52 (M to J) along the
optical axis direction are adjusted and thereafter these
components are fixed to the chassis 70. A case 72  is

25 formed discretely from the chassis 70 and the focus
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shi el ding portion becones easy. 15 In the optical pickup apparatus of
this invention, a projection projects froma surface on a side

opposi te t gvo99esd2zhe bondi ng surface toward a side oppositeptoabdsmsbml der
mount surface, and a top circunference area of the position adj usting
receptacle is inserted into an engaging hole of 20 the position adjusting
pi n- Since the top circunference area of the projection is
inserted into the engagi ng_hole of the position adjusti in, - the

pin can be 3AREHING PlERSe5Yr dFcdirgd sthing the casetﬁ%’pO@Qﬁﬁ) e

adj ustin in receptacle, at _the sition 25 suffjcientl eppote fromthe
ho{der ngu%Fﬂgﬂﬁ g%e case 7 on}% e chassis 70, the ca§§y7£ {g)ma e

20010 M5 PP BB Ll bl DS B Spvaca 4808 01 70

direction 66. The photodiodes 52 (M to J) are fixed in

5 line at a predetermined pitch on a substrate 74. The

photosensitive area of the photodiodes 52 (M to J) is

positioned at the photodiode light reception plane 68. The

substrate 74 is fixed to a holder 76. The peripheral area

of the holder 76 is fixed to one surface of a bracket 78 of

10 generally an L-character shape as viewed laterally, the

other surface being fixed to the lower surface of the

chassis 70. In this embodiment, the other surface is fixed

to the lower surface of the chassis, but the other surface

may be fixed ' to the upper . surface. This state is

15 schematically shown in Fig. 1B. As shown in Fig.1lB, the

case 72 to which the focus adjusting lens 50 is fixed is

adjusted between the photodiodes 52M-52J and beam splitter

24 by sliding the case 72 on the chassis 70 in the right

and left directions as indicated by an arrow A with two

20 heads. In addition, the photoﬁiodes 52M-527 is adjusted by

sliding the bracket 78 in the right and left directions as
indicated by an arrow B with two heads in Fig.1B.

... In mounting the case 72 and bracket 78 on the_chassis

70,.a CCD is disposed on the side of the beam splitter 24

25 (Fig. 2) opposite to the focus adjusting lens 50, and the
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prelimnary nmount, and the formation of the position adjusting pin
receptacl e and shi el ding portion becones 5 easy. In the
optical piglgR@paaratus of this invention, a gui de OgpEPYMsless7Or med
on the bonding surface of the hol der, the guide groove guiding
prelimnary adhesive from a prelimnary nount adhesive dropping area
to a direction 10 different froma direction toward the position

adj usti ng pin receptacl e. The prelimnary adhesive dropped
to the prelrefisgted lightidnsthe stalmpi @iy to eb) ion gtheldpldex meowpt de
groove so as not to flow toward the position_adjusting pin

recept acl e.plame (mhakadinds light peseptdananilasei 63) pen the bradkgbr essed
from being attached with the %rel i m nary_adhesive in the_, position

adj usting pl& iecéptgeted with CCD and, digplayed hpR enERRIGY Pdrises: a
plurality of

ST S PEGESRE R R S B R SR

hol der g® urgs S&'{Eéelg@igxi Bay btgss:‘?xig aro@ou'psf cfr.p the like. This motion of
the case 72 and bracket 78 along the optical axis 66
direction is performed while a relation of y = a'x + b is
maintained, because the distance between the collimator

lens 28 and focus adjusting lens 50 along the optical axis

10 direction and the distance between the collimator lens 28
and photodiode light reception plane 68 have a
predetermined relation. In the relation of y=ax+b, x

is' a- distance between a reference point to the focus
adjusting lens 50 along the optical axis 66 direction, the

15 reference point being a surface point of the beam splitter
24- on the focus adjusting lens 50 side, y is a distance
between the reference point to the photodiode 1light
reception plane 68 along the optical axis 66 direction, and

a and b are constants. While x is gradually increased from

20 x = 0, it is checked by using the display 50a whether the
positions of the case 72 and bracket 78 along the optical
axis direction are such that the reflected light beams are
incident upon the photodiodes 52 (M to J) at the photodiode
light  reception plane  68. If +these positions are

25 determined, the case 72 and bracket 78 are preliminary or
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nounting a photodetector unit; and a shielding portion for shi el di ng

t he hol der nount surface fromeach of the position adjusting pin
recept acl eswo 992552 The shi el ding portion shields the hopgeurssmasis
surface 23 fromthe
position adjusting pin receptacle and suppresses the prelimnary
adhesive frominvading into the position adj usting pin receptacle.
Accordingly, the position adj usting pin can be prevented from being
fixed to tHeinaklyofiredn thdjihe ?EP%ﬁ#FrggeﬁFaGNQSﬁHRQﬁ}ﬁﬁQQSrﬂ*ﬁﬁy nmount

of the hol der. on the base. A hql der of _thjs ri ses:
a plural it y2dresive g cthe c}rf"?fdj u?lhien5°§rlﬁ"P§Eer‘aE %spgﬂgmﬁ%‘e ?%l%

plurality OI pooSIJt)I %rxlx %gj uﬁo!lggrp&g ére pre 1x Su&‘ixerefore, even if

the holder 76 is not fixed to the bracket 78, the above
5 check operation may be performed by displaying marks of the

positions of the photodiodes 52 (M to J) on the holder 76

on the display 50a, and after the bracket 78'on1y is fixed

to the chassis 70, the holder 76 is fixed to the bracket 78

by aligning the center of the holder 76 to the optical axis
10 66.

Fig. 12 is a schematic diagram showing an optical
pickup apparatus 110. In this optical pickup apparatus
110, a semiconductor laser 112, a diffraction grating 114,
and a beam splitter 116 are aligned on a first axial line

15 120. The first axial lipe 120 reaches a triangular prism
118, and a second axial line 122 extends from the
triangular prism 118 at a right angle relative to the first
axial line 120 and intersects with an optical disc 128 such
as a CD-ROM generally perpendicularly. A collimator lens

20 124 and an objective lens 126 are aligned on the second
axial line 122. A third axial line 130 extends from the
beam splitter 116 at a right angle relative to the first
axial line 120. A detector lens 132 and a photodetector
unit 134 are aligned on this third axial 1line 130. A

25 single light beam emitted from the semiconductor laser 112
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10 bonded to a hol der nmount surface of a base; a nount for nmounting a
phot odetector unit; and a plurality of guide grooves for guiding
prelim narywgshesd,ve froma prelimnary adhesi ve dr oppr¢ig@eess780 a

direction different froma direction toward the position adjusting pin
receptacles. 15 The gui de groove guides the prelimnary adhesive at
the prelimnary adhesive dropping area toward the area different from
the position adjusting pin receptacle and . sugpresses_i; fromflow ng
toward t he BRESSS dhrayabs thpgdiffragipn smahing d14,ped divtdsd imfo
position adjusting _pin 20 can be prevented fron1being,fixed to the
posi tion ad}era? ng’-ght beams o ddsposed (gentprblel iR ndiPenc?hnSr & he
hol der on . the base. . |l.n a nmethod qof nuf.acgt yr,i ng opt |,cal
o ckup | SLERRR PEERRHY SRt e ShREE Mthted 88 A0 adbe 25
22‘” Ng 2 POSiidl AU Heldh RindngCERB" 850En o WS 1Y generally
5 along the first axial line 120. These seven light beams
progress along the first axial line 120, pass through the
beam splitter 116 toward the triangular prism 118. The
seven light beams are reflected by the triangular prism
118, pass sequentially through the collimator lens 124 and
10 objective lens, and are applied to the optical disc 128 as
seven spots (M, E, F, G, H, I, and J). Reflected light
from each spot' (M to J) is applied along the reverse
optical path to the objective lens 126, collimator lens 124
and ‘triangular prism 118, and to the beam splitter 116
15 wheéreat the direction of the reflected light is changed by
generally a right angle toward the detector lens 132.
After passing through the detector lens 132, the reflected
light reaches the photodetector unit 134.
Fig. 3 is a detailed diagram of the optical pickup
20 apparatus in a range from the triangular prism 118 to
optical disc 128. Reference numeral 136 represents a pit
surface of the optical disc 128. Seven light beams form on
the pit surface 136 a spot M at the center, spots E, G, and

I“in this order from the center spot M on one side, and

25 spots F, H, and J on the other side. Reflected light from
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portion for shielding a holder nount surface of a base from t he
posjtion adjusting pin receptacle, the nmethod of this I nvention

conpri ses woembesas of: (a) aligning the hol der wi t h BCDIRABMOBS73
position by using a position adjusting pin 5 fitted in the position
adjusting pin receptacle; (b) dropping prelimnary adhesive down to
a prelimnary adhesi ve dropping area between the hol der nount

f f the b d ' f f th | d t
e o e kOt Baa AR D SHrR SR, e B A e e
posi tion adist iAok Bidbd T YRLNC 18IS 1hD 1) AS YaLidOaBkd TEfOPLAC] €.
Si nce the e d?ng porti on suppresses ghe prelimnary agﬁe5|ve from

nvading | K Auldfs 40| ST RURL. BUST 36°hE"Same ¢imd0SHHAON-@BLHSAEDT P11

can be sup om berng Tixe e position a Ing pin

vl o P BT S potneChERAEn SEETEIIA lnd Mipdpacan be

probl er§  axial lines 120 and 122 as the center lines of the whole

light beams. The light beam is reflected by a reflection

surface 140 of the triangular prism 118. Reference numeral

141 represents a circular area of the reflection surface

140 on which the whole light beams become incident. D1 and

10 D2 indicate the motion directions of the triangular prism

118 parallel to the first and second axial lines 120 and

122. As the triangular prism 118 is moved in the D1 and D2

+/- directions, the reflection surface 140 rises and falls

as indicated by two-dot chain lines shown in Fig. 3. Rl

15 indicates a rotation direction of the triangular prism 118

about the rotation axiai line which is perpendicular to

both the first and second axial lines 120 and 122 and

passes through the reference point 138.

- Fig. 4 shows the triangular prism 118 as viewed from

20 the right side in Fig. 3. . R2 indicates the rotation

direction of the triangular prism 118 about the rotation
axial,K line coincident with the first axial line 120.

-+r Fig. 5 shows the triangular prism 118 as viewed from

the. bottom side in Fig. 3. R3 indicates the rotation

25 direction of the triangular prism 118 about the rotation
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A nmet hod of manufacturing an optical pickup apparatus havi ng a
phot odi ode unit nounted on a hol der having a 20 position adjusting pin

recept acl ewayéhgasggui de groove for * gui di ng prelim narpcEshignisre from
a prelimnary nount adhesive, dropping area to a direction different
froma direction toward the position adjusting pin receptacle, the

nmet hod of this invention conprises the steps of: (a) 25 aligning the

hol der with a proper posjti,on by using. a

25 axial "tﬂ)s‘fqli‘%ﬁ%dfdﬁtuﬁ’i%g‘ﬁ‘ﬁn secepdgaxiatntipgst??on adj usting
pin receptacle;_(p) dropping prelimnar unt, adhesi.ve down to

the prelininary {6 a"c%%i ﬁﬁ%b"g‘l‘f?g view ¢h e trigpoular BEASK, punt

i e o H8,03Fe i BRI T FHR FH.2L o SR ARG W0 rigne
angle isosceles triangle as its bottom surface, and the
5 reflection surface 140 is a side surface including the
slanted side of the bottom surface as one side thereof.
Fig. 7 shows the positions of the spoté {I to J) on
the pit surface 136 as viewed from the top side in Fig. 7.
% indicates a tangential direction of the track 142 on the
10 pit surface 136, and y indicates a radial direction (+
direction toward the center of the optical disc 128), witb
the spot M being set to an origin. Tracks 142 are disposed
at‘an equal pitch in the y-direction. The spots (I to J)
are - disposed obliquely relative to the =x-direction and
15 assigned the tracks starting from the inner side track.
Fig. 8 illustrates a convergence state of each light
beam toward the pit surface 136 of the optical disc 128.
Reference numeral 146 represents a circle having the
principal point of the objective lens 126 (Fig. 3) as its
20 center and the focal length 6f the objective lens 126 as
its radius. The focus servo control is performed so as to
make the circle 146 in contact with the pit surface 136 at
the ‘- cross point with the second axial line 122. The
distance between the pit surface 136 to the circle 146 is

25 not - the same in the column direction of the spots (I to J)
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and (c) renoving the position adjusting pin fromthe position

adj usting pin receptacle. Si nce the gui de groove suppresses the
prel i m naryo 99/09552 2adhesi ve at the prelimnary adhesive dropdmggnsasfrom
10 flowing toward the position adjusting pin receptacle, the

position adjusting pin can be suppressed from being fixed to the
position adjusting pin receptacle by the prelimnary adhesi ve.
Accordingly, the pin can be detached fromthe hol der nount surface
wi t hout anpndr sbenggis-problem 15 BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1A is a schematic diagram show ng the structure of an opt.i cal
pi ckup appar at u¥ign § isngedeatadhed ddagsam of the RhgtRAeteRtqy upit

prot o0 o L o tad et s 1% MRS R e
201 45109 %! ), n ofFVEE) BRI ERBR B FES. Y P
1T ust r5at esthoemzi'ecf”]l.e%c{]sl:%h% hgegt[x)lg %%l 'B‘ixeCkglgots (I to J) wvia an
optical path from the objective lens 126 to the collimator
lens 124, second axial line 122, beam splitfer 116 and to
the detector lens 132 as shown in Fig. 12.
Fig. 10 is a detailed diagram of the photodetector
ig 150M shown in Fig. 9. This optical pickup apparatus 10
uses a known three-beam method or DPD method (heterodyne
method) for the tracking servo control, and uses a know
knife-edge method or astigmatism method for the focussing
servo control. From this reason, the photodetector 150M is
15 divided into four photodetectors 150 (A to D).

Figs. 11A to 11C illustrate the focus state of each
spot (I to J). As already described with Fig. 8, the
distance between the pit surface 136 to the circle 146 is
not the same in the spot coluxgn direction and changes. If

20 the second axial line 122 is generally perpendicular to the
pit surface 136, the distances between the opposite end
spots I and J among the spots (I to J) and the circle 146
are generally equal and the sizes of the spots (I to J) are
generally equal as shown in Fig. 11B and the focus state of

25 each spot (I to J) is balanced. In contrast, if the second
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25 appar at us. _ 26 , .
Fig. 3 is a detailed diagramshow ng the parti al structure in a range

froma tri gnge@EespPri smto an optical di sc. _ pCTiisndsshows
the triangular prismas viewed fromthe 5 right side in Fig. 3.
Fig. 5 shows the triangular prismas viewed fromthe = bottomside in
Fig. 3. Fig. 6 is a perspective view of the triangular prism
Fig. 7 shows positions of spots (M E F, G H | and 10 J) on a pit
surface as #ktapdlirend2hdeggmes wdliique gelative to the pitgsusfaceg
di agram show ng a convergence state of each |ight beamtoward the pit
surface of 4#boptheafligtanpces between the opposite end spots I and J
among the spots (I to J) and the circle 146 become
different and the sizes of the spots (I to J) become
5 different as shown in Fig. 11A or 11C and the focus state
of each spot (I to J) is unbalanced.

A relation between a displacement of the triangular
prism 118 and a motion direction of the spots on the pit
surface 136 is as follows. The +/- directions of the D1

10 direction correspond to the +/- directions of the x-
direction, and the +/- directions of the D2 direction
correspond to the +/- directions of the x-direction. The
+/- directions of the Rl direction correspond to the +/-
directions of the x-direction, and the +/- directions of

15 the R2 direction correspond to the +/- directions of the y-
direction. The motion along these directions is used for
adjusting the balance of the focus state of each spot (I to
J). The +/- directions of the R3 direction correspond to
the directions moving away f;om the origin (+/- 0) of the

20 x-y coordinate system along the straight lines of y = - x
and y = x. By moving the triangular prism 118 in the D1
and/or D2 direction, the spots (I to J) can be entered into
an effective area 144 (an area of the pit surface 136 in

which spots capable of reading data are reliably entered).

25 By moving the triangular prism 118 in the R1, R2 and/or R3
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Fig. 9 is a detailed diagram of a photodetector unit. Fig. 10 is

a detail ed diagram of photodetectors shown 15 in Fig. 9. Fi gs.
11A to 1l Cyasegdssagrans illustrating a focussing st at ecplipsankysspot .
Fig. 12 is a schematic diagram of an optical pickup apparatus. 20
Fig. 13 is a perspective view of a prism hol der. Fig. 14A is an
outside view of a chassis before the prism hol der is nounted, and Fig.
14B is a schenmatic side view of Fig. 14A with a triangular prism being
set . direptjon)sthe sposst lddo/i By eAnthe enkesed peliépblpeings -

prism hol der_ is nount ed. ) . 27
the effective area 144 and as shown in Fig. 11B the size of

each spot (I to J) can be made generally equal and the
focus state of each spot (I to J) can be balanced.

5 Fig. 13 is a perspective view of a prism holder 160.
The prism holder 160 has a bow portion 160 and a handle
portion 164 protruding from the bow portion.162 on the arc
side thereof. BAn idle hole 166 is formed through ‘the
handle portion 164 over the whole thickness. The bow

10 portion 162 has a lower area 168 extending from the
peripheral inner edge of the bow portion 162 lower to the
central area via a concave side spherical portion 170. A
seat 172 is fixed to the lower érea 168 and has a
predetermined height from the lower area 168 and an upper

i5 seat surface. BAn upright back 174 projects from the edge
of the seat 172 on the handle portion 164 side. The
triangular prism 118 is placed on the upper seat surface of
the seat 172 with its right angle corner being abutted on
the right angle corner betwgen the seat 172 and upright

20 back 174. The distance between the bottom surfaces of the
triangular prism 118 is slightly wider than the width of
the upper seat surface of the seat 172, so that the prism
118 protrudes in the width direction from the seat 172.
Adhesive is dropped to the right angle corner between the

25 portion of the triangular prism 118 protruded from -the
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Fig. 16 is a cross sectional view of the prism hol der after it is

prelimnarily nmounted with screws. Fig. 17 is a diagram show ng

t he struct w@osdosenot her pri sm hol der. 5 Fi 9. péBubss/dsAi agram
showing a first light reflecting optical elenment used as a triangul ar
prism Fig. 19 is a diagram show ng a second l|ight refl ecting
optical elenent used as a triangular prism Fig. 20 is a diagram
showing a third light reflecting 10 optical element used as a triangular
prism upper sppg surfiage; off sthaineeabuilidg gndouthe w:g#sht esideting
optical elenent used_as_a triangqular prism Fig. 22.is a
pgrspectlveSWQV\F%f of hedsieak gla731 rs%*s the adhesdivieerks dnied, the g

23 is a cross, sect onal vie | ust atl adhesi on state of
prelinnari f}"ﬂ’bﬁ'ﬁ PR %dieé 1o ﬁggeupper seat,:ﬁjr ?ﬂel‘éf

perepect e cyedt 2L R sl ) srmmaﬁbsgwf an 49 sinea 70
5 to the seat 172 by using adhesive, it is possible to
prevent the triangular prism 118 from being raised by a
thickness of the adhesive. The sphere center of the
concave side spherical portion 170 is positioned on the
reflection surface 140 of the triangular prism 118.

10 : Fig. 14A is the outer view of the chassis 180 before
the prism holder 160 is mounted thereon. The optical
elements such as the objective lens 126 are mounted on the
inner surface of the chassis 180, i.e., on the back surface
of the drawing sheet. Projections 184 and 186 extend ‘in

15 parallel and are higher 't;han a flat region 182, A drop-in
hole 188 is formed in this flat region 182 so that the
triangular prism 118, seat 172 and upright back 174 of the
prism holder 160 can be dropped into this hole 188 toward
the inner surface of the chassis 180. A projected flat

20 region 190 projected from the flat region 182 along the
spherical portion 192 is sufficiently lower <than the
projections 184. The projected flat region 190 constitutes
a2 portion of one circular flat region. A convex side
spherical portion 192 has the same radius as the concave

25 side spherical portion 170 shown in Fig. 13, and can be
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hol der of Fig. 24 near pin holes. Fig. 26 is a perspective view

of a holder of a third enbodi nent, with cross sectional views of its
cyl i ndri calyo 99/0958¥ Oj ection. 25 Fig. 27 is a perspeetTyposvizsiy of a
hol der of a fourth 28

enbodi nent, wth two nodifications of the cylindrical proj ecti on.
Fig. 28 is a diagram show ng a conventional holder nmounted on a base
of an optical, pi ckup. appar at us. 29 is a dh ra

i | | ustratingPBepieR epgaged Wlf#e??ﬂ1%%???? notnBFRg” a Bgﬁvghﬁlbﬁa

hol der on a_base S a diagra n
convent i onaformed aﬁoFH@rpﬂﬁﬁE%gﬁ Bﬁr59ﬁgg%éﬁ$9 ﬂé gﬁ?c&alﬁlgﬁgﬁ 3BBar at us.
(Fig. 13) of the prism holder 160 and being apart from the

concave side spherical portion 192. Fig. 148 shows the
5 prism holder 160 shown in Fig. 13 mounted on the chassis as
viewed laterally in Fig. 14a.

Fig. 15 is an outer view of the chassis 180 after the
prism holder 160 is mounted. By turning the prism holder
160 shown in Fig. 13 upside down, the triangular prism 118,

10 seat 172 and upright back 174 are dropped in the drop-in
hole 188 shown in Fig. 14, and the prism holder 160 is
preliminarily mounted on the chassis 180 with a screw 198
and a plate spring 1102.. The opposite ends of the plate
spring 1102 are detachably snap-engaged with the outer

15 peripheral area of the p;ojections 184 and 186. The plate
spring 1102 is provided with a projection 1104 at the
central area thereof. This projection 1104 abuts on the
surface of the bow portion 162 to thereby press the prism
holder 160 against the chassis 180 by a predetermined

20 force.

Fig. 16 is a cross sectional view showing a
preliminary mount state of the prism holder 160 by using
the screw 198. The idle hole 166 has a diameter larger
than that of the shaft of .the screw 198. The head of the

25 screw 198 abuts on the surface of the handle portion 164,
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Fig. 31 is a diagram show ng another conventional 10 holder nounted on a
base of an optical pickup apparatus. Fig. 32 is a diagram
i Ilustrati mg esmoossevasi on of i nstant adhesive into a pP@I/APIBIBSNG
V-groove inmredi ately after the holder shown in Fig. 28 is
prelimnarily nounted. 15 DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Enbodi ments of the invention will be described with
referencetothe acco L ng draw ngs

£okhege

Fi |1
optical pat¥doFRanSBAL] BEUEJS “se”é"ﬁﬂar’-&tt&stf’% ‘t‘#q:l‘g"siéaiéé R
di t d T di t f td di
et o e upehe 1080, "Co SIS otiod R 1
f th d di t i t h
?out ere Ci rc éﬁ?l%‘:zséwrecﬁgﬁglgf It e I{‘)I eal %‘1&'&1%660{'5 lﬂé‘\@élg’j‘ltlaérgverse

R direct! on-bpa sl 65400 HUAY 489 4R"Rhe £3a164' GLPLELLSAT8E ghLection.

The R and rections given
5 shaft of the screw 198 by an amount corresponding to a

difference between the diameter of the shaft of the screw

198 and the diameter of the idle hole 166.
Reverting to Fig. 15, a relation between the pivotal
motion of the triangular prism 118 in the Rl (Fig. 3), R2
10 (Fig. 4) and R3 (Fig. 5) directions and the motion of the
prism holder 160 on the outer surface side of the chassis
180 will be described. As the threading amount of the
screw 198 is changed, the compression amount of the washer
1100 (Fig. 16) changes so that the distance between the
15 handle portion 164 and the'chassis 180 near at the screw
198 changes. Therefore, the concave side spherical portion
170 of the prism holder 160 pivots in the Rl direction
relative to the convex side spherical portion 192 of the
chassis 180. In the mount state of the prism holder 160 on
20 the chassis 180, the sphere centers of the concave side
spherical portion 170 and convex side spherical portion 192
are both the reference point 138 (Fig. 3). Portions f1 and
£f2 of the bow portion 162 are positioned on both sides of
theé ‘center line of the prism holder 160. As one portion fl

25 is pressed toward the flat region 182 (in the direction
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each optical elenment indicate the notion directions of the opti cal

el enent when a spot is noved to the Rand T directions of the optical
di sc 34. Rwapglgoks2 directions given at a photodi ode | ipglttypssasaess i on

pl ane 68 correspond 5 to the Rdirection and reverse T direction of the
opti cal disc 34. R and T' directions given at a beamsplitter 24
and a focus adjusting lens 50 indicate the notion directions of the
beam splitter 24 and focus adjusting |lens 50 when a spot of reflected

light is mobEdm &hendaentynoTthe) Pack ref( thas dRwimg prhrefkl odshis

Lo ARS8 s dover, FosSHRCERR LSS HE5en T ekl un
12 19 the olfpcatnarsPSnttaha s FIRSHR cheofRF: rthr taAR Tbe cELeRcri o

position Sp@&&:‘.’ox?ylﬁaz .pr %%Etaerr:g.éﬂfg, di:t?é acno echreorgpherical portion 170

5 of the prism holder 160 slides along the R2 direction

relative to the convex side spherical portion 192 of the

chassis 180. Portions £3 and f4 of the handle portion 164

are positioned on both sides of the center line of the

prism holder 160. As one portion £3 is pressed toward the

1o center line of the prism holder 160, this portion f£3 moves

near to the center line of the prism holder 160 whereas the

other portion £3 moves away from the center line of the

prism holder 160. As a result, the concave spherical

portion 170 of the prism holder 160 slides along the R3

15 direction relative to the_ convex side spherical portion 192

of the chassis 180. B predetermined coupling force is

maintained between the concave spherical portion 170 of the

prism holder 160 and the convex side spherical portion 192

of the chassis 180, because.the projection 1104 of the

20 plate spring 1102 presses the prism holder 160 toward the

chassis 180. Therefore, because of this coupling force,

the': relative rotation position between +the concave

spherical portion 170 and convex side spherical portion 192

is-maintained unchanged even after the operation of the

25 portions £3 is stopped.
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the light em ssion unit 14 along the R direction. A hol ogr am nodul e

18 has a diffraction grating surface 20 on the sem conductor |aser 12
si de and a‘pel99?§5§in surface 22 on the side opposite teckhpesnisrs
diffraction grating surface 20. 20 A laser beamemtted fromthe |ight

enmssion unit 14 is

t he hol ogram nodul e 18 into seven |ight beans, one |light beam

t he opti cal

axis 32 and three |Iight beans on both sides of the one

di vided by the diffraction grating surface 20 of

on

| i ght beam The Bufingcthemapufiaciyries ptocegsed ofsthe optigal péckupensity
of the center light beamis 18 % and

that of eachpphrafusot Hd0, | ght EEBns #s apbaced] @t

input light to the diffraction grating surface 20, and f hat ﬁhe
di ffr act i oncpsxespendpng: tqcthe pit surface 136, being replaced by the

5

10

15

20

optical disc (Fig. 12), and an image corresponding to Fig.
7 is displayed on the screen. While this screen is
monitored during the manufacture processes, the rotation
position of the triangular prism 118 is changed in the R1,
R2 and R3 directions through the adjustment of the
threading amount of +the screw 198 and the pressing
operation of the portions f2 and £3 so that all the spots
(I to J) are entered in the effective area 144 as shown in
Fig. 5 and so that the size of each spot (I to J) becomes
generally equal as shown in Fig. 11B. These operations
realize  the preliminary mount of the prism holder 160 on
the chassis 180. At a proper timing after the preliminary
mount, adhesive is dropped to predetermined areas between
the prism holder 160 and chassis 180 to finally mount the
prism holder 160 on the chassis 180. After this final
mount, +the screw 198 and plate spring 1102 may be
dismounted.

Fig. 17 shows the structure of another prism holder
160a. A pair of rotation stopping and guide portions 1110
is raised in parallel from a lower area 168. A seat 172
and’ ' an upright back 174 are discrete from a bow portion

162. Both sides of the seat 172 having generally a square

48

30

the [ gpgitdento the



The seven |ight beans transmt straight through the beam 5 splitter 24

and change their directions by 90[err] at a mrror 26. Thereafter,
t he  seven W 552 beans transmt sequenti al | y thr ougicTarposibiszamat or
| ens 28 and an obj ective lens 30 to formspots (M E, F, G H | and
J) in line generally along the T direction, on the optical disc 34
10 such as a CD. The spots (M to J) are disposed
symmetrically with the center of the optical disc 34. SpeC|f| cally,
the spots Eshape- a$s whewpd fimom thel Sopr are fit"é%ﬁnﬁ:’(’ bedvemny Hthee

center spot Mon the optical axis_ 32. As, wi | | rj bed,

refl egt edf I :cxgmafdfoq hetopeing amf pgRidgciRRAHELR®HN ]&%o'{'gail Zb%’im whi ch
is made o our : phot odi odes di spQqse mat r,i X i fferent
from gwidest Hherahn gy paarti cg(iTﬁgst@Cf?‘(?tﬁ‘r éh e@ﬁ%avse

respective phot OSEI’]SI%I VE area

, d D h d b
a servo si grifiterRAse W%%%&%&B“ng%?ea b ?é gél(?)sdast r?ibllrjlt | ont ?:)n
per f or mo% trackl ngliggt (r}gﬁl l{.x(h)%?%ted lﬁgxe% ﬁ‘?gée(i‘itl'svefo{-xﬁ kin | fhet he

directi | ens not circu but

general ly bottéﬂlwgfflg§léﬂérb$wtgo§@93ni&dﬂ“ﬁﬂadkﬁESt@WétW%éﬂbr

1112, and threaded into a screw hole 1118 formed in the

seat 172. As the threading amount of the screw 1114 into

the screw hole 1118 is changed, the compression amount of

10 the washer 1112 changes so that the triangular prism 1138

moves along the D2 direction shown in Fig. 3. During the

manufacture proéesses, while the image of the spots (I to

J) picked up with CCD is monitored, the position of the

triangular prism 118 along the D2 direction is adjusted so

15 as.to allow all the spots (X to J) to enter into the
effective area 144 as shown in Fig. 7.

Wwith the prism holder 160 and chassis 180 shown in

Figs. 13 to 15, the position of the triangular prism 118

along the R1l, R2 and R3 di;ections is adjusted and the

20 position along the D1 direction is not adjusted. If the

" position along the D1 direction is to'be adjusted, the seat

172 and upright back 174 are made discrete from the prism

holder 160, such as shown in Fig. 17. In this case, the

seat 172 and upright back 174 are disposed, movably in the

25 D1 - direction, on the chassis 180 at a predetermined
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truncated along a straight line. The reason for this is as 25 follows.

Al t hough the objective lens 30 is displaced in

31 wo 99/09552t he R direction for the tracking control,pdtypesnsab

di splaced in the T direction. In order to allowlight to be i nci dent

upon the whol e surface of the objective |ens, therefore, the size in
the R direction of the collimator 5 lens 28 Is required to nmatch the

di spl acenent of the obj ective | ens 30. However, such a reqU|renent
with rpepition onepr thmnugﬁﬂght|ha¢knlﬁéce§séw¢ Pk eSYREace

objective lens_30 is not displaced in this direction. The
sides of thestd®|pfmthe Fhassip 180 ( Arsreee o iagerted

an ractlcal roble at | |i mat ar
Coﬁpgct he upr ght %a ami r}.ntc» a wasﬁer, 8

+helSa

Ante e hefRut
%g qp be nade
e aincto a

screw hole in the seat 172. As the screw is rotated, the

10

15

20

25

threading amount of the screw into the screw hole in the
seat 172 changes (the seat 172 is prevented from being
rotated by the threading of the screw, by a-predetermined
rotation stopper) so ‘that the position of the triangular
prism 118 along the D1 direction changes.

f‘igs. 18 to 21 show other light reflection optical
elements to be used in place of the triangular prism 118.

In an inner surface reflection type prism 1120 shown
in' Fig. 18, a light beam entered the prism 1120 is
reflected by a reflection surface 140 in the prism 1120.
A’ semi-sphere mirror 1122 (Fig. 19) and a circular disc
mirror 1124 (Fig. 20) each have a circular reflection
surface 140. A mirrox uni'_t 1126 (Fig. 21) has a mirror
1128 with a reflection surface 140 fitted in a flat plate
bolder 1130.

Fig. 22 is a perspective view of a holder 216 of a
first embodiment, and Fig. 23 is a cross sectional view
illustrating a preliminary mount of the holder 216 on a
base 212. Different points of this embodiment from the
holder shown in Fig. 28 will be described. A pair of

projections 276 is formed at right and left side edges on
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An optical axis 66 has as its start the spot M and al ong-this
optical axis 66 reflected |light of the spots (M to J) is guided. The
opti cal axXiyobdgpgxd he spot Mto the 15 beamsplitter 24 i pcdupbs/eaayed by

the optical axis 32. More specifically, reflected Iight fromthe
optical disc 34 passes sequentially through the objective I ens 30 and
collimator lens 28, is reflected by the mrror 26, applied to the
beam splitter 24 to change its direction by 90, and 20 directed to the
focus adj usai pgntbanding sunfaprRol4di sdde and |pxpiectedparWvRrd| AFEM6S s
defined by a plane inc]usive of phot odi odes, 52 (M to J), disposed in
line at a pteeaerthonding surfiaceh24RongEachiBRRisTHiiPedondschiraned, t he
optical axis 66. The reflected light directed fromthe b hitter
24 25 toVEHR PoRiP oHFHLIRRGUIERECE BA% Gt BUBP RIS ARG 41
32 constituted of the non-bonding surface 242 in this groove
5 area. The bottom wall 278 covers the pin fitting V-groove
222 on the holder mount surface 214 side. The bottom wall
278 is flush with a bonding surface 240 on the bonding
surface 240 side, and is flush with the non-bonding surface
242 on the pin fitting V-groove 242 side. A pair of
10 instant adhesive guide V-grooves 288 1is formed on the
bottom surface of the holder 216 in an area inside of the
projections 276, the guide V-grooves being parallel to the
shorter side of the holder 216. One ends of the instant
adhesive guide V-grooves are positioned at the instant
15 adhesive dropping areas 266 (Fig. 29). A tapered sharp end
of an adjusting pin 256 abuts on the side edge of the pin
fitting V-groove 222 so that the pin is prevented from
entering further into the V-groove 222.
During the preliminary mount, the instant adhesive 270
20 (Fig. 29) dropped to the instant adhesive dropping areas
266: (Fig. 29) flows into a space between the holder mount
surface 214 of the base 212 and the bonding surface 240 of
the holder 216 and reaches an area near the pin fitting V-

grooves - 222.. However, even if the adhesive reaches the

25 area -near the pin-fitting V-grooves 222, it is intercepted
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becones incident upon the photodiodes 52 (Mto J). The phot odi ode 52M
on the optical axis is nade of four phot odi odes 52 (A, B, C and D)

di sposed i ng@ oérdssg Mt ri X inthe R and T directions.pciipedgfshect ed
i ght of the g spot Mis therefore distributed to these four photodi odes

52 (A, B, Cand D). The reflected |ight incident upon the phot odi odes
52 (A, B, Cand D) is used not only for reading data on the track of
the optical disc 34 but also for obtaining an error signal for

tracki ng sebyotberbottom Malk [278ughdappPrentedditom invading Anger then of
the reflected |light of the sspot Mis directed fromthe beamsplitter
24 to the h¥rogpanespddle Furtipmgarse Hdimginstank radhesive c320gd8 t he

light direction toward the photodi ode unit 18 to nake t%e I i%gt be
inci dent 1%heyjisstent Adbesdve)SroRPings arepse 266 it T Ied by fPRdent

upon the DPOLod o, Y0LLy 8 L ST coh 20 260 B i Sbhdhyre 1oRpEl |
obj ecti ke | S23e°0el 1pIPhe1aBko006! "o thatORhLCBhofiof! LRS! LRBERRESS! 2
adhesive 270 flowing toward the pin fitting V-grooves 222
can be reduced. It is therefore possible tb prevent ‘the
adjusting pin 256 in the pin fitting V-groove 222 from
attaching the instant adhesive 270 and from being fixed to

10 the V-groove 222. At the process next to the process of
dropping the instant adhesive 270, the adjusting pin 256 is
pulled out of the V-groove 222 without such a problem as
the preliminarily mounted holder 216 is peeled off from the
base: 212.

15 * *The pin fitting V-groove 222 of the holder 230 (Fig.
30)' and the pin hole 246 of the holder 238 (Fig. 31) may be
provided with the projection 276 shown in Fig. 22 and with
the pin fitting V-groove 22 having the bottom wall 278,
with similar advantages as abpve being expected.

20 - Fig. 24 is a perspective view of a holder 216 of the
second embodiment, and Fig. 25 is a  vertical cross
sectional view showing the structure near a pin hole 284 of
the holder 216 shown in Fig. 24. With this holder 216, the
projections 276 of the holder 216 shown in Fig. 22 are

25 omitted. ' A circular pin hole 284 are formed through the
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20 disc 34 to a proper val ue. There are manufacture

variations of oscillation frequenci es of sem conductor |asers 12,

di stances Qg} ¥WRbsz cells of diffraction gratings, and tperipdshzssshere
is al so a manufacture variation of ratios of focal |engths of 25
collimator lenses 28 to total focal lengths of collimtor

33 | enses 28 and focus adjusting | enses 50. These vari ations
may affect the pitch between reflected |ight beans on the phot odi ode

| i ght recepidlddep|2b®e 88 e tpusitidnsirear| ghght and pPefts shgrtex becone
i nci dent upon_the photodi odes 52 (E, 5 F, G H | and J), eng,\é)ti ng the
phot odi ode sid@s. AThe | tapered shayptend (of dhe pdjvsting Pin

vESthis
probl em the focus . adj usting | ens 50 and photodiode |ight reception
pl ane 68 partially inserted into this pin hole 284. A "sealing

portion 286 seals the pin hole 284 on the bonding surface
5 240 side, and is flush with the bonding surface 240 on the
bonding surface 240 side. Since the pin hole 284 is sealed
by the sealing portion 286 on the bonding surface 240 side,
it is possible to prevent the instant adhesive 270 from
invading into the pin hole 284 and attaching to the
10 adjusting pin 256, during the preliminary mount.
The pin fitting V-groéve 222 of the holder 230 (Fig.
30) and the pin hole 246 of the holder 238 (Fig. 31) may be
provided with the sealing portion 286 of the holder 216
shown in Figs. 24 and 25 to seal the V-groove 222 and pin
15 hole 246 formed through the whole thickness, on the bonding
surface 240 side, with similar advantages as above being
expected.
Fig. 26 shows a holder 216 of a third embodiment, with
vertical cross sectional views of a cylindrical projection
20 294. Each cylindrical projection 294 is formed at the
position corresponding to the pin fitting V-groove 222
shown in Fig.22, and projects from a non-bonding surface
242: by a predetermined amount along the thickness direction
of: the holder 216. B cylindrical hole 296 or a conical

25 hole. 298 opening at the top surface of the cylindrical
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are noved along the optical axis direction 66 during the manuf act ure
of the optical pickup apparatus 10 to search 10 the correct positions

al ong the QM ifRksAxi s direction so as to allow the rpé+,gp9ts@gs7b| ght
beans to be correctly i nci dent upon the photodiodes 52 (Mto .

At this searched positions, the focus adjusting I ens 50 and

phot ddi ode |ight reception plane 68 are fixed. 15 Fig. 1A shows the
structure of the optical pickup- apparatus 10 in a range fromthe

f ocus adj usprajettiens5@94ois formede phHbhedtapered? shrrpoend oficthe
conponents of the optical pi ckup apparatus 10 such as the beam
splitter 24adjusting pin| RPAuisr insastefi ¢ntp) Yhdse halatet TR nE#PPBsi ti ons

on a 20 chassis 70 at which they_ are fixed along the ogtlcal axi s

direction. anghe efnthgsconigpd bﬁ%ﬁt 288s 1§ madee equidysto the oERRRY| ng
| 50 d t od] o | t [ ti
aregsadj sot cRRBER ThetEa taRetal SBar S g0 bR, BIPRHIARRTR (ZF RS Ehase s
Agcasgy,le %ﬁe £3p b TR g:l'g%%r §L.g/ 3{; o 'R {PGENAY fn {gRpd the

contact with the conical hole 298.

focus

The holder 230 (Fig. 30) and the holder 238 (Fig. 31)
may be provided with the cylindrical projections 294 with
the cylindrical holes 296 or conical holes 298 similar to

10 those shown in Fig. 26 to replace the pin fitting V-grooves
222 and pin holes 246 by the cylindrical holes 296 or
conical holes 298, with similar advantages as above being
expected.

Fig. 27 shows a holder 216 of a fourth embodiment,

15 with two modifications qf a cylindrical projection 2104.
The cylindrical projection 2104 is formed at the same
position as the cylindrical projection 294 shown in Fig.
26, and projects from a non-bonding surface 242 in the
direction oppoéite to the base 212 by a predetermined

20 amount. BAn adjusting pin 26 used for this holder 216 is
made to have an engaging hole at the tip thereof. The
cylindrical projection 210 is inserted into this engaging
hole of the adjusting pin 256 to move the holder 2116
relative to the base 212. Instead of the cylindrical

25 projection 2104, various shapes may be used such as a cubic
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adjusting lens 50 is fixed within the case 72. For the nount of the
case 72 on the chassis 70, the case 72 is nade novable in a

predet erm n al ong the optical axis di rection 68t ;5%3
photodiodes%gﬁgikafo J) are fixed in 5 line at a predeternlne fch on
a substrate 74. The phot osensitive area of the photodi odes 52 (Mto
J) is positioned at the photodi ode |ight reception plane 68. The
substrate 74 is fixed to a holder 76. The peripheral area of the

hol der 76 i spfdpjedtionoZd06urénde aof pyrémidakt pi®jeiction 23E08r al | Fhen
L-character shape as viewed laterally, the ot her surface being fixed
to the | onwerengagineg hple rf the adimsddng pdn RAG: Ass formedi kenhaveha ot her
surface is fixed to the lower surface of the chassis, but the other

sur f ace °°ﬁ§sskﬁﬂd$¢gfﬁbﬁkﬁthe upper surface. This state is 15

schematical ly shomn in, Flg As shown |n Fﬂg.IB, t he .
he pin 1tt1ng V-groove 222 of the holder 230 (Fig.

5 30) and the pin hole 246 of the holder 238 (Fig. 31) may be
provided with the cylindrical projection 2104, cubic
projection 2106 or pyramidal projection 2108 similar to
that shown in Fig. 27, and the engaging hole of the
adjusting pin 256 is formed to have a corresponding shape,

10 with similar advantages as above being expected.
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case 72 to which the focus adjusting lens 50 is fixed is adj ust ed

bet ween the phot odi odes 52M 52J and beam splitter 24 by sliding the
case 72 onyd@eiassis 70 in the right and left directpopspoRssrs

i ndicated by an arrow Awith two 20 heads. |In addition, fﬁ@ pﬁ@tgdiodes
52M 52J is adjusted by sliding the bracket 78 in the right and |eft
directions as I ndi cated by an arrow B with two heads in Fig.1B

In mounting the case 72 and bracket 78 on the chassis 70, a CCD is

di sposed on the side of the beam spl CLAEMS24 25 (Fig. 2) opposite to the
focus adjusting lens 50, and the 35
refl ected |%ghtArpfonticadypisckup apparasust gempsigdnghount pl ane
(phot odi ode |ight reception plane 63) on the bracket 78 is detected
with CCD and di s{HapbdestiveqsRpt 5o3kng means (30) for forming each

spot (M, E, F, G, H, I, and J) of a plurality of light
5 beams entered via a collimator (28), on each track of a
recording medium (34);
(b) a plurality of photodetectors (52M, 52E, 52E, 52F,
52G, 52H, 52I, and 52J) each provided for each spot (M to
J) for receiving reflected light of each spot (M to J), the
10 reflected light having passed through said objective spot
forming means (30), said collimator (28), and focus
adjusting means (50) in this order; and
(c) a chassis (70) mounted with said collimator (28),
wherein said focus adjusting means (50) and said
15 Plurality of photodetectors (52M to 52J) are supported
respectively by a focus adjusting means support member (72)
and a photodetector support member (70) formed separately
from said chas'sis (70), and the focus adjusting means
support member (72) and the photodetector support member
20 (78) are fixed to said chassis at positions along an
opticdal axis, the positions being visually confirmed that
the reflected light of each spot (M to J) becomes incident
upon a corresponding one of said photodetectors (52M to
5239).

25 2. An optical pickup apparatus according to claim 1,
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The case 72 and bracket 78 are noved al ong the optical axis 5 66
direction by using robots or the like. This notion of the case 72 and

bracket 78gal Qhdshhe optical axis 66 direction is perpefmmd bl e a
relation of y'=a x + b is mai nt ai ned, because the di stance between

the col i mat or | ens 28 and focus adjusting I ens 50 along the optical
axis 10 direction and the distance between the collimtor |ens 28

and photodiode light reception plane 68 have a pr edet er mi ned
relation. whexdin r¢het iplnxdlity- afx lidght xbeams axe g génerated beyween a
ref erence point to the focus adjusting lens 50 along the optical axis
66 directi owaking 1ishtr cfeoenge bigkt (sourgFen §L4) adashi Abreprghhedbeam
splitter 24- on the focus adjusting lens 50 side, y is a distance

bet ween t hed¥&fraaHan @ratting (294 -phot odi ode |i ght reception plane
68 along the optical axis 66 direction, and a and b are constants.
While x is gradually increased from 20 x =0, it is checked by using the

di spl ay_50g, whet her the positions_of the case .72 and brgacket 78 al ong
the optl cala3' ‘b x PRYAFREC BISHEUR: PRRITA TR AKET P ec %dclzifad‘ﬁ't %éams are

wherein at least one of said plurality of photodetectors
(52M to 52J) includes a plurality of light reception areas

for divisionally receiving one light beam.

10 4. An optical pickup apparatus according to claim 1,
wherein an optical axis (32) of the reflected light passing
through the collimator is changed to an optical axis (66)
toward said focus adjusting means (50) by a beam splitter
{24) upon which the reflected 1light passed through the

15 collimator becomes incide_nt .

5. An optical pickup apparatus according to claim 4,
wherein the reflected light incident upon each
photodetector is visually confirmed by detecting means

20 (CCb).

6. An optical pickup apparatus according to claim 5,
wherein said detecting means is disposed on an opposite
side of the beam splitter (24) relative to said focus

25 adjusting means (50).
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I nci dent upon the photodi odes 52 (Mto 3) at the photodi ode i ht
reception plane 68. If these positions are 25 determ ned, the case

72 and br aokelygdkspre prelimnary or o _ PCT/IP98/03573 30
finally fixed to the chassis 70 at these positions with adhesive or

the |ike. The positions of the photodi odes 52 (Mto J) on the hol der
76 are prefixed. Therefore, even if the holder 76 is not fixed to the
bracket 78, the above 5 <check operation may be perforned by displaying
mar ks of the positions of the photodiodes 52 (Mto J) on the hol der
76 on_the display 50a, and after the bracket 78 only is fixed

to the chasérs 780 (QRFIGAIYPLGHUP s appREATLS 1ancaxdinigt tog claim by

|'i gni the, center of .tphe hold 76 to the optical, axis . 10 _ 66.
altgning where&n said Pocus aéyﬁsting means &s made movable between

the beam splitter and said photodetectors.

8. An optical pickup apparatus according to claim 7,
wherein said focus adjusting means is moved'by being slid

on said chassis.

10 g. An optical pickup apparatus according to claim 7,
wherein a distance (y) between a plane (68) on which said
photodetectors are disposed and said focus adjusting means
and a‘distance (x) between the plane and the beam splitter
are maintained to have a predetermined relation (y = ax +

15 b where a and b are constants), and said focus adjusting
means is made movable between the beam splitter and said

photodetectors.

10. A methéd of manufacturing an optical pickup apparatus
20 having objective spot forming means (30) for forming each
spot (M, E, F, G, H, I, and J) of a plurality of light
beams entered via a collimator (28), on each track of a
recording medium (34), a plurality of photodetectors (52M,
52E, '52E,: 52F, 52G, 52H; 52I, and 523) each provided for

25 each spot (M to J) for receiving reflected light of each
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Fig. 12 is a schematic di agram show ng an opti cal pi ckup appar at us
110. In this optical pickup apparatus 110, a sem conductor |aser 112,

a diffracti j ng 114, and a beamsplitter 116 are phi B9850 a
first axi alwﬁfﬂgﬁyw 120. The first axial line 120 reaches a triangul ar

prism 118, and a second axial line 122 extends fromthe

triangular prism 118 at a right angle relative to the first axi al
line 120 and intersects with an optical disc 128 such as a CD- ROM
general | y peppendMcdioard)y, ¥heot¢fhected| bightobaving pagsed dBjmeugblve | ens
126 are aligned on the second axial line 122. A third axial line 130
ext ends frofeifde objectiyem spatt ferming meams | () angpéd, goddiimatod t he
first axial line 120. A _detector lens 132 and a_ phot odet ect or

unit. 134 af@8iri ghddferushpdinftingaReaps| (RQ) 139, thig opders; Aapde 4 j gnt

g?am emtt eghL;g:rlnst P%fe&ﬁgﬂé’é’ Cvgf‘éh lga'sieé clo]ﬁimator (28), the method

5 comprj.sing the steps of:

changing a first distance along an optical axis
direction between +the collimator (28) arid said focus
adjusting means (50) and a second distance along the
optical axis direction between the collimator (28) and said

10 photodetectors (52M to 52J);

. searching the first and second distances along the
optical axis direction which allow the reflected light of
each of said spots (M to J) become incident upon a
corresponding one of said photodetectors (52M to 52J); and

15 fixing said focus_ adjusting means (50) and said
photodetectors (52M to 52J) to said chassis (7) at the
searched first and second distances along the optical axis

direction.

20 11. A method of manufacturing an optical pickup apparatus
accor&ing to claim 10, wherein changing the first and
se_cq_nd distances along the optical axis direction is
performed while a predetermined relation between the first

and second distances is maintained.
_ [
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passes through the diffraction grating 114 and divided into seven

| i ght beans di sposed generally in line along a di rection perpendi cul ar
to the fi :T@ gﬁdgg line 120. The center |ight beam anopgr/ipvgnseyen

l'i ght bea N 3 Her al | y 5 along the first axial line 120. These seven
| i ght beans progress along the first axial |ine 120, pass through the
beam splitter 116 toward the triangular prism118. The seven |ight
beans are reflected by the triangular prism 118, pass sequentially

t hrough t helzol |A wetthod efs magdfagtiuriog mjmifﬂz%l Im#@mmrﬁi’%r@fd’gﬁal ied to
the optical disc 128 as seven spots ( G . H

F
Refl ect ed |laegnrding to m%éﬁrsﬁbﬁrewténﬂ??%c%jpp?*’eﬂ Qﬂ%hﬁdr@% ever se

optical path to the objective | ens 126, colllrra lens 124 d
triangul ar refissted Light tﬂﬁﬁﬁ?@%é&ﬁ% ttihe; '“P:'Q: &han grfgé]

direction of thereflected I|gh I s. changed b ene a right angle
toward the tRtaRt1RtIcHY é Qﬁdgp%&“g/ﬁfgo?’rﬁ %Pstaﬁféy%é'f or |lens
132, thse re{sl oe)Ctbeyda beam Sg{ll t '[:e 1@c&e‘ls) tuksl’% wﬁﬁcﬁel;ﬁgt;%fi’@é{e&%ght

passed through the collimator becomes incident.

13. A method of manufacturing an optical pickup apparatus
according to claim 10, wherein detecting means (CCh) is

10 provided on a side opposite to the beam splitter relative
to said focus adjusting means, and the first and second
distances are searched by said detecting means while said
focus adjusting means is moved between the beam splitter
and “said photodetectors.

15
14. A method of manufacturing an optical pickup apparatus
according to claim 13, wherein a distance (y) between a
plane (68) on which said photodetectors are disposed and
said focus adjusting means and a distance (x) between the

20 plane and the beam splitter are maintained to have a
predeétermined relation (y = ax + b where a and b are
constants), and said focus adjusting means is made movable

between the beam splitter and said photodetectors.

25 15. A method of manufacturing an optical pickup apparatus
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Fig. 3 is a detailed diagramof the optical pickup 20 apparatus in a

range fromthe triangular prism 118 to optical disc 128. Reference
nuneral 136 r ents a pit surface of the optical dipg/psgossFEven

| i ght bear}gopﬁﬁ#ﬁ the pit surface 136 a spot Mat the center, spots
E, G and -in this order fromthe center spot Mon one side, and 25
spots F, H, and J on the other side. Reflected |ight from

38 these spots (I, G E,L M F, H and J) is supplied to the

phot odet ebayingniobiegtive gpotformingameansa (39)a for forgmimdaiqach of
tracks 142 at the sane_tine. The reference i int 138 i s a cross point
bet ween t §@0fti rdt, afhd Fecrd Hr SLaxpBf Min&f @oPingaiddy,of; ddahdnt er

| i nes of the whole The _|Light beam.is ref ected by a
refl ecti ofpeams e“s‘iﬁ‘?‘-’é’ce‘”ﬂoaof’ﬁﬁémﬂ’f’ﬁnéapa SRl gtragkePEn@ nuneral

recording medium (34), a plurality of photodetectors (52M,

B 52E, 52E, b52F, 52G, 52H, 52I, and 523) each provided for

each spot (M to J) for receiving reflected light of each

spot (M to J), the reflected light having péssed through

said objective spot forming means (30), said collimator

(28), and focus adjusting means (50) in this order, and a

10 chassis (70) mounted with said collimator (28), the method
comprising the step of:

adjusting a focal length for said photodetectors by

changing a first distance along an optical axis direction

between the collimator (28) and said focus adjusting means

15 (50) and a second distance along the optical axis direction

between the collimator (28) and said photodetectors (52M to

523).

16. An optical pickup apparatus comprising:

20 (a) objective spot forminngeans (30) for forming each
spot,-(r_ﬁ, E, F, G, H, I, and J) of a plurality of light
beams entered via a collimator (28), on each track of a
reco;@}ng medium (34); |

{n(p) a plurality of photodetectors (52M, 52E, 52E, 52F,

25 SZG,HSZH, 52I, and 52J) each provided for each spot (M to
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141 represents a circular area of the reflection surface 140 on which
the whole |ight beans becone incident. DI and 10 D2 indicate the notion

directionsgﬁg i@%?f'ﬂ angul ar prism 118 paral l el to thgctiypssiozsnad
second axi M h2¥ 120 and 122. As the triangular prism 118 is noved

in the D1 and D2 +/- directions, the reflection surface 140 rises and
falls as indicated by two-dot chain lines shown in Fig. 3. RL 15
indicates a rotation direction of the triangular prism 118 about the
rotation axgjlfér neadiving sefdected tight 06 each spatt HM e ) sthand
second axial lines 120 and 122 and passes through the reference point
138. reflécted 41 sghhshaving r passed athpeugh, saddasbjeehiver FBRAE 20

the right side in Fig. 3. R2 indicates the rotatiagn di,rection of the
triangul ar fersingigueanRsit (3D r otsaiidhn collimatoz K?ﬁé'coPﬂéidgﬁF“ﬁﬁth t he
first axial |ine 120. Fig .. .5 shows the triangular prism 118 as

vi ened fronpdiusting Beang {30 hen ﬁﬂF’i%.°1$e R3 indicates the rotation 25

gyrectign of the Ll angldls &) hiotrted bes'th® sae? oD imator (28);
and
(d) means (72, 78) for adjusting a diétance between
said focus adjusting means and said photodetectors,
wherein said adjusting means includes a first member
10 (72) for supporting said focus adjusting means and a second
member (78) supported by said chassis in a slidable manner

for supporting said photodetectors, and the distance is

adjusted by moving the first member along said chassis.

15 17. A method of adjusting a distance between focus
adjusting means and photodétéctors for an optical pickup
apparatus having objective spot forming means (30) f£or
forming each spot (M, E, F, G, H, I, and J) of a plurality
of light beams entered via a collimator (28), on each track

20 of a recording medium (34), a plurality of photodetectors
(52M, 52E, B52E, 52F, 526, 52H, 52I, and 52J) each provided
for each spot (M to 3) for receiving reflected light of
each spot (M to J), the reflected light having passed
through said objective spot forming means (30), said

25 collimator (28), and said focus adjusting means (50) in
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axial line coincident wwth the second axial line 122. Fig. 6is
a perspective view of the triangular prism 118. The triangular prism
118 is a swhiggmj;@yi ng a right angl e i soscel es trianglECE&810357B0t t OM
surface, an he 5 reflection surface 140 is a side surface including

t he slanted side of the bottom surface as one side thereof.

Fig. 7 shows the positions of the spots (I to J) on the pit surface
136 as viewed fromthe top sjide in FI@%. 7. é indi_gat ef a tgngential
directi on tHig mrdericRnds3 chassis (7F) moundegd; wddih 581d,GallinatPEates a
radial dir lon (+ di rectiqn t rd,the center of the optical disc
128), wit h&% » the methad Iﬂ%rﬂ&lggt% 5heBsi &%n Tracks 142 are di sposed
at an equal pitch.i.n,the y-directio p I to . di sposed
obliquely rel athve j{hd“* e%/")'é# r Jtéélfu}n %%%nélg&ngs&;‘gr?ed ?’hleajf rg%’gg

starting f{ég'? tMMrSQi&%ﬁJ%tectors and said focus adjusting

5 means, said image pickup means picking up the reflected

light;
displaying the reflected light picked up 'by said image
pickup means on a display (50a); and
moving said focus adjusting means along the axial line
10 by monitoring the display to search a position along the
axial 1line which allows the reflected light to become

incident upon said photodetectors.

18. An optical pickup apparatus comprising:

15 - (a) a light reflection optical element (118, 1120,
11122, 1124, 1126) for z;eflecting a plurality of 1light
beams incoming along a direction of a first axial line
{120), toward a direction of a second axial line (122)
different from the first axial line;

20 (b) spot forming means (126) for forming a spot (M, E,
F, G, H, I, and J) of each light beam incoming along the
direction of the second axial 1line (122) from said light
reflection optical element (118, 1120, 1122, 1124, 1126),
on each track (142) of a recording medium (128);

25 (c) support means (170, 182) for rotatably supporting
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Fig. 8 illustrates a convergence state of each |ight beam toward the

pit surface 136 of the optical disc 128. Ref erence nuneral 146
represent s woeo$/49kx havi ng the principal point of the epirapédsesd ens
126 (Fig. 3) as its 20 center and the focal length of the objective |ens
126 as its radius. The focus servo control is perfornmed so as to
make the circle 146 in contact with the pit surface 136 at the cross
point with the _second axigl |ine 122, The di st ance between the pit

surface 1365289t Hda L Fefhegtion optigal elemente (138.hcl2WunhldRrecti on

f th t [, t 40
gnd cﬁaﬁggsi1§4' gl%%) ARPuty 3% Least oPPeqratagiom éxiade N Rt &ct or

uni ¢ &RassEDOL 28] SLRL Sraeleddn ‘Resth G3ne38209n50a" PEe RS
point (138) which is a cross point between the first and
5 second axial lines (120, 122):

(d) fixing means (198, 1102) for fixing said light
reflection optical element (118, 1120, 1122, 1124, 1126) to
the chassis (180); and

(e) reflected 1light detecting means (134) for

10 detecting reflected light of each spot (M to J) passed

through said spot forming means (126).

19. An optical ﬁickup apparatus according to claim 18,
wherein the rotation axial line includes a rotation axial
15 line perpendicular to both the first axial line (120) and

the second axial line (122).

20. An optical pickup apparatus according to claim 18,
wherein the rotation axial line includes a rotation axial

20 line coincident with the first axial line (120).

21. An optical pickup apparatus according to claim 18,
wherein the rotation axial line includes a rotation axial
line coincident with the second axial line (122).

25 . - //
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(I toJ) on the pit surface 136 shown in Fig. 7 and receive 5 the
reflected |light beans of the spots (I to J) via an optical path from

t he obj ectw(f‘”}ogggg 126 to the collinator | ens 124, seponsesdsat | i ne
122, beam splitter 116 and to the detector lens 132 as shown in Fig.
12. Fig. 10 is a detailed diagramof the photodetector 10 150M
shown in Fig. 9. This optical pickup apparatus 10 . uses a known

t hr ee- beam nmet hod or DPD net hod ( het erodyne met hod) for the tracking
servo contra. ahn opddcalkmickup apparatusgeceer@dbngdotoastliaiti&m net hod
for the focussing .. servo control. Fromthis reason, the photodetector
150M i s 1%hexgin gadd suerPst: mpaBS 6270t $P2) 130ctudey d)spherical

Figs. 11Ato 11Cillustrate _the f s state of eachl spot (I to J).
As al r eady ddddma @prfion Ifila.of&lggﬁe di stance between the pit
surface 136 to the circle 146 is not the same in the spot colum
direction and changes. If 20 the second axial line 122 is generally

per pendi cul to,the pi.t, gurface h ' es.b e
bppos b e ah Spticall gy Aipaiind Fclorafh (SRR 147 | ¢
wherein said light reflection optical element is a

triangular prism (118).

24. An optical pickup apparatus according to claim 23,
10 wherein said light reflection optical element is an inner
surface reflection type triangular prism (1120), and the

light beam is reflected by a reflection surface (140).

25. . An optical pickup apparatus according to claim 18,
15 wherein said light reflection optical element is a

semispheric mirror (1122).

26. Bn optical pickup apparatus according to claim 18,
wherein said light reflection optical element is a circular

20 disc mirror (1124).

27. Bn optical pickup apparatus according to claim 18,
wherein said support means includes a concave spherical

poxrtion (170) and a convex spherical portion (192) which

25 can be spherically fitted together. —_—
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are generally equal and the sizes of the spots (I to J) are general ly
equal as shown in Fig. 11B and the focus state of 25 each spot (I to J)

i s bal ancegyg odsfpsgontrast, if the second PCT/IP98/03573

41 axial line 122 becones oblique relative to the pit
surface 136, the distances between the opposite end spots | and J
anong the spots (I to J) and the circle 146 becone different and the

sizes of the spots (I to J) becone 5 different as shown in Fig. 11 A or
| 1C and t he2Bocushrst aptical pickupaelppepeitus acsoyding Fmharhaded27,

A relation between a displacenment of the triangular pris &1gW$nd a
noti on di r ewheveiof seid shaht wefllectjion optical,relpmentels shgl f O ows.

The +/- directions of the DI 10 direction correspond to téﬁe +/ -

directions boldimgxmeans (4602cpPrEtiadly tgRASYLtURInG (531 SFPPRE oo

direction means, said fixing means is a screw (198), said holding
5 means is fixed to the chassis by the screw via a washer,

and a height of the washer is changed with a threading

amount of the screw to thereby tightly £it together the

concave spherical portion and the convex spherical portion.

10 29. An optical pickup apparatus according to claim 18,
wherein said light reflection optical element is held by
holding means '(160) partially constituting said support
means, said fixing means is a screw (198), said holding
meahs is fixed to the chassis by the screw, a screw hole of

15 the chassis has a diameter larger than a diameter of a
shaft of the screw, and said 1light reflection optical
element can be displaced along the chassis by an amount

corresponding to a difference between the diameters.

20 30. An optical pickup apparatus comprising:
(a) a light reflection optical element (118, 1120,
11122, 1124, 1126) for reflecting a plurality of light
beams incoming along a direction of a first axial line
(120), ‘toward a direction of a second axial line (122)

25 different from the first axial line:;
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correspond to the +/- directions of the x-direction. The +/ -

directions of the RL direction correspond to the +/-

di recti ons of

t he x-direcwpoesnesand the +/- directions of 15 the R2 di recl;(lf,gﬁﬁ;aﬁgﬁspond

to the +/- directions of the y- direction. The notion

directions is used for adj usting the balance of the focus state of

each spot (I
the directions noving away fromthe origin (+- 0) of the 20

to

ong t

ese

to J). The +/- directions of the R3 direction correspond

coordi nat e syst en{la) csrpt Horsting gleansi (2260f fgr forming a spartd (M,=Ex.

nmoving the triangular prism 118in the D1 and/or D2 direction, the

X-y
By

spots (I to B) €anHbelen@®ded) mifo each ltghtﬁh@§m|wncqmy@glalovantheea of

the pit surface 136 in

whi ch spots capabl e of reading data_ are

reliably ent@®eRgtionsofptha,sesgndnaxdialaddgmnenr(I43ksfnoe saldndight Ro

and/ or

R3

10

15

20

25

reflection optical element (118,4%120, 1122, 1124, 1126),
on each track (142) of a recording medium (128);

(c) support means (1110) for movably supporting said
light reflection optical element (118, 1120, 1122, 1124,
1126) on the chassis along the direction of the first axial
lie (120) and/or the direction of the second axial line
(122);

(d) fixing means (198, 1102) for fixing said light
reflection optical element (118, 1120, 1122, 1124, 1126) to
the chassis (180); and

(e) reflected 1light detecting means (134) for
detecting reflected light of each spot (M to J) passed

through said spot forming means (126).

31. BAn optical pickup apparatus according to claim 27,
wherein said light reflection optical element is held via
a mount member (172) by holding means (160a) partially
éonstituting said support means, said mount member is fixed
to said holding means by a screw (1114) via a washer
(1112), a height of the washer is changed with a threading

amiount of the screw to thereby moving up and down said

light reflection optical element.
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direction, the spots (I to J) can be entered reliably in t he
effective area 144 and as shown in Fig. 11B the size of each spot (I

to J) can hgg sgeneral ly equal and the "~ focus st at e pefr/pogizsepot (|
to J) can be bal anced. 5 Fig. 13 is a perspective view of a prism

hol der 160. The prism hol der 160 has a bow portion 160 and a handl e
portion 164 protruding fromthe bow portion 162 on the arc si de
thereof. An idle hole 166 is formed through the handl e portion 164
over the whd2e t Rrkapiical pPickypwarrarajms jasgrorsiingste céadr Flea 168
extending fromthe ] peri pheral inner edge of the bow portion 162 | ower
to the whezginaFaifcSuRPert Meansd19) geegpiate A 1d Ay, members

seat 172 is fixed,tgo the | ower_ area , 168 apnd has a redet er,m ned

hei ght fromIe® | BRIPIa QAR ari’d’ra"ﬁ‘%pﬁgfea%ngseﬁ?es Y. B Gpright

back 174 praqj.ects.from.t edge of the seat 172 on the handl e portion
164 si de. %Qﬁ ction OfrggﬁﬁﬂaéngF?§n§iﬁ 71 s pl aced on the upper seat

sur f ace pof the seat 172 with its right angle corner being abutted on
the right angle corner between the seat 172 and upri ght

33. A method of adjusting a rotary position of a light
reflection optical element for an optical piékup apparatus
having the 1light reflection optical element (118, 1120,
11122, 1124, 1126) for reflecting a plurality of light
10 beams incoming along a direction of a first axial line
(120), toward a direction of a second axial line (122)
different from the first axial line, spot forming means
(126) for forming a spot (M, E, F, G, H, I, and J) of each
light beam incoming along the direction of the second axial
15 line (122) from said light reflection optical element (118,
1120, 1122, 1124, 1126), on each track (142) of a recording
medium (128), support means (170, 182) for rotatably
supporting said light reflection optical element (118,
1120, 1122, 1124, 1126) about at least one rotation axial
20 line on a chassis (180), the ?otation axial line passing a
reference point (138) which is a cross point between the
first and second axial lines (120, 122), fixing means (198,
1102) for fixing said light reflection optical element
(118, 1120,:-1122, 1124, 1126) to the chassis (180), and

25 reflected light detecting means (134) for detecting

I
e
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20 back 174. The distance between the bottom surfaces of the
triangular prism118 is slightly wider than the w dth of t he upper

seat surfacgo@bebdse seat 172, so that the prism 118 preddgesds the
width direction fromthe seat 172. Adhesive is dropped to the right

angl e corner between the 25 portion of the triangular prism 118 protruded
fromthe 43 upper seat
surface of the seat 172 and the upright side surface of the seat 172.
As the adhestreflécted bighthef each spotingil te §)isassed throuvghdsaiddt he
upper seat surface of the seat 172. Al though the triangular prism 118
is fixed 5sped forming:megnshH(126) ngthelHeethed compxisingibhe steps
prevent the triangular prism 118 from being raised by a t hi ckness of
t he adhesi ve®f: The sphere center of the

providing image pickup unit (CCD) in place of the
5 recording medium;
displaying the spots picked up by said image pickup
means on a display; and ‘
adjusting the rotary position of said light reflection
optical element by rotating said light reflection optical
10 element about the at least one rotation axial line while
the display is monitored, so as to allow the spots (M to J)
on the recording medium (128) to enter an effective area of
said spot forming means (126) and/oxr so as to make the
focus states of the spots (M to J) be generally the same.
15 34. An optical pickup apparatus having a photodiode unit
(224) mounted on a holder (216) having a bonding surface
(240) bonded to a holder mount surface (214) of a base
(212) and a position adjusting pin receptacle (222, 284,
296, 298, 2104, 2106, 2108) for receiving a position
20 adjusting pin (256), the holder (216) being bonded to the
base '(212) after the holder (216) is alignéd with a proper
position by the position adjusting pin (256), wherein:
pist, said holder (216) has a shielding portion (278, 286)
for shielding said holder mount surface (214) from said

25 position adjusting pin receptacle (222, 284, 296, 298,
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concave side spherical portion 170 is positioned on the reflection
surface 140 of the triangular prism 118. 10 Fig. 14A is the outer

vi ew of thgrdsagsd,s 180 before the prism holder 160 igc 3

t her eon. The opti cal el ements such as the objective lens 126 are
mount ed on the i nner surface of the chassis 180, i.e., on the back
surface of the drawi ng sheet. Projections 184 and 186 extend in 15
paral l el and are higher than a flat region 182. A drop-in hol e 188
is formed 4104y M6t 2108)on 182 so that the triangul ar prism 118,
seat 172 and upright back 174 of the pri sm hol der 160 can be dropped
into this hole 188 toward the inner surface of the chassis 180. A

Cpher i cal pit i ofh1SP Loy MiREn Pt B EHETEEHAS 0 hdmodtrons 184
T PO e b S0 WA SR, pi RIS G B T
as the goncays, 29s, 28647PR2b6522188)! ' 4 "PeB0UN (2327 $a4’3 24y can be
298) which is open on a side opposite to the holder mount
surface (214) and close on a side of the holder mount
surface (214), and a close end of said recess (222, 284,
286, 298) constitutes said shielding portion (278, 286).
10
36. - An optical pickup apparatus according to .claim 34,
wherein said holder (216) is provided with a projection
(276, 294) projecting to a side opposite to the holder
mount surface (214), and a recess (222, 296, 298) being
15 open at a top surface of - said projection (276, 294) is

formed in said projection (276, 294).

37. An optical pickup apparatus according to claim 34,
wherein a projection (2104, 2106, 2108) projects from a

20 surface (242) on a side opposite to the bonding surface
(240) toward a ‘side opposite to the holder mount surface
(214), and a top circumference area of said position
adjusting receptacle (256) is inserted into an engaging
hole’ of said position adjusting pin (256).

25 LGl : . -
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spherically engaged with the latter. A screw hole 194 is formed at
t he .position corresponding to the idle hole 166 (Fig. 13) of the

prism hol dgy, d being apart fromthe concave sid
portion 192. O;Q&SQMB shows the 5 prismhol der 160 ShOWI? I'n Eé’bs%%lB

mounted on the ChaSSI S as viewed laterally in Fig. 14A
Fig. 15 is an outer view of the chassis 180 after the prism hol der 160
is mounted. By turning the prism hol der 160 shown in Fig. 13 upside

down, the trigngubar dptdicalllpickuld) appatadus asdovBihghttdackain43are
dropped in the drop-in hol e 188 shown in Fig. 14, and the prism
hol der 160 iwherein Br aduideagrbyveo(RB8H) ofist Foradelssos e wbbhdangcr ew
198 and a plate spring 1102.. The opposite ends of the plate
spring 1102 sefabs (@40 pissapdcmpbdex (316) .t seidugmide groove (288)

guiding preliminary adhesive (270) from a preliminary mount

5 adhesive dropping area (266) to a direction different from
a direction toward said position adjusting pin receptacle

(222, 284, 296, 298, 2104, 2106, 2108).

39. A holder comprising:

10 a plurality of position adjusting pin receptacles
(222, 284, 296, 298, 2104, 2106, 2108) for receiving a
plurality of po.sition adjusting pins (296);

a bonding surface (240) bonded to a holder mount
surface (214) of a base (212);

15 -~ a mount (218) for mounting a photodetector unit (224):;

and

a shielding portion (278, 286) for shielding said
holder mount surface (214) from each of said position
adjusting pin receptacles (222, 284, 296, 298, 2104, 2106,

20 2108).

40. A holder comprising:
a plurality of position adjusting pin receptacles
(222, 284, 296, 298, 2104, 2106, 2108) for receiving a

25 plurality of position adjusting pins (296);
-
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15 peripheral area of the projections 184 and 186. The plate spring

1102 is provided with a projection 1104 at the central area thereof.

Thi s proj eqig Pedsk04 abuts on the surface of the bow mearirgess$2 to

t hereby press the prism hol der 160 agai nst the chassis 180 by a

predeterm ned 20 force. Fig. 16 is a cross sectional view

showi ng a prelimnary nmount state of the prism holder 160 by using

the screw 198. The idle hole 166 has a dianeter |arger t han t hat of

the shaft of-th& skPeiings supfageeal2 éo)tﬂp@ndpﬁ $er &v hoddapumpunt ¢ he
surface of the handle %OFtIOﬂ 164, 45

and the shafags dgl4)s af & base i(313)she idlie hole 166 and a washer

1100. The Screwal?n%ulni (B‘i%?ai'éxermgumt%%dgeg photodetector unit (224);

and
5 a plurality of guide grooves (288) for guiding
preliminary adhesive (270) from a preliminary mount
adhesive dropping area (266) to a direction different from
a direction toward said position adjusting pin receptacles
(222, 284, 296, 298, 2104, 2106, 2108).
10
41. A method of manufacturing an optical pickup apparatus
having a photodiode unit (224) mounted on a holder (216)
having a position adjusting pin receptacle (222, 284, 296,
298, 2104, 2106, 2108) and a shielding portion (278, 286)
15 for shielding a holder mount surface (214) of a base (212)
from said position adjusting pin receptacle (222, 284, 296,
298, 2104, 2106, 2108), the method comprising the steps of:
(a) aligning said holder (216) with a proper position
by using a position adjusting pin (256) fitted in said
20 position adjusting pin receptacle (222, 284, 296, 298,
2104, 2106, 2108);
(b) dropping preliminary mount adhesive (270) down to
a preliminary mount adhesive dropping area (266) between
the holder mount surface (214) of the base (212) and a

25 bonding surface (240) of said holder (216) to preliminarily
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into the screw hole 194. The prism hol der 160 is novabl e relative to
the. chassis 180 in the radial direction of the 5 shaft of the screw 198

by an anpuwio ®@vgsesponding to a di fference between thectim®spssms of
the shaft of the screw 198 and the dianeter of the idle hole 166.
Reverting to Fig. 15, a relation between the pivotal notion of the
triangular prism118 in the R (Fig 3), RR 10 (Fig 4) and R3 (Fig. 5)
directions and the nption_ of th pri sm hol 160 %p t he outer

surface si JiP¥Rt ($Rid hgldar (216) P@OSﬁﬂq bgseydLdZ)ied®d  As the threading
armount of the screw, 198 i s_changedq, ressi.on t _of the
washer ]JI*F)(?$B°V§%§ Eﬁiﬁg@?sgglPﬁaﬁsg q% gg%&ﬁ ef*PRe 15

handl e portion 164 nd t chassi s 180 near t 1 changes.
Therefore. THE EARIIIE™ AAdS8TTER REF TRt %Zsl}?‘éwér 2R 778 hot der
160 pivots U r“bfﬂs‘“ifﬁé? relative to the convex S|de spheri cal
portion 19 i he assis 180. In the nount state of the prism

hol der ¢60 on 20 the chassis 180, the sphere centers of the concave side
spherical portion 170 and convex side spherical portion 192 are both

the referengg, pal Hethtfl Jf tandfackarihgnNanf bp8#€al pickup apparatus
having a photodiode unit (224) mounted on a holder (216)
having a position adjusting pin receptacle (222, 284, 296,
298, 2104, 2106, 2108) and a guide groove (288) for guiding

10 preliminary adhesive (270) from a preliminary mount
adhesive dropping area (266) to a direction different from
a direction towérd said position adjusting pin receptacle
(222, 284, 296, 298, 2104, 2106, 2108), +the method
comprising the steps of:

15 - (a) aligning said holder 6216) with a proper bosition
by using a position adjusting pin (256) fitted in said
position adjusting pin receptacle (222, 284, 296, 298,
2104, 2106, 2108);

(b) dropping preliminary mount adhesive (270) down to

20 the preliminary mount adhesive dropping area (266) between
the holder mount surface (214) of the base (212) and a
bonding surface (240) of said holder (216) to preliminarily
mount said holder (216) on said base (212); and

(c) removing said position adjusting pin (256) from

25 said position adjusting pin receptacle (222, 284, 296, 298,
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f2 of the bow portion 162 are positioned on both sides of t he center
l'ine of the prismholder 160. As one portion fl 25 Is pressed toward the

flat regi onwd®@gygesse t he direction PCT/IP98/034703
fromthe front to the back of the draw ng sheet) this portion f1
sinks lower toward the flat region 182 whereas the other portion fi
floats higher away fromthe fl at region 182. As a result, the concave
spherical portion 170 5 of the prismholder 160 slides along the R2
direction 2104, 6210642198t he convex side spherical portion 192 of the
chassis 180. Portions f3 and f4 of the handl e portion 164 are
positioned on both sides of the center line of the prism hol der 160.

As one porti f3 4.8 ssed t rd the 1 center . Line_ of the prism
hol der 160, ?% s 5& t‘%éne“? n%agc\égup apparatus according to clai éi,
wherein a shape of said receptacle is cylindrical, cubic,

5 or conical.

44. BAn optical pickup apparatus according to claim 35 or
36, wherein said recess (296) is an opening having a
rectangular cross sectional shape.

10
45. An optical pickup apparatus according to claim 35 or
36, wherein said recess (298) is an opening having a

triangular cross sectional shape.

15 46. An optical pickup apparatus according to claim 38,
wherein said guide groove has a V-character cross sectional

shape.

47. A holder according to claim 39, wherein a shape of

20 said receptacle is cylindrical, cubic, or conical.

48. A holder according to claim 39, wherein said shielding
portion (286) is a recess (284) formed on a non-bonding

surface (242) of said holder.

25
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near to the center line of the prism hol der 160 whereas the ot her
portion f3 noves away fromthe center line of the prism hol der 160.
As a resul twoldpgeszpncave spheri cal portion 170 of the pCIi/¥ReBlss7der
160 slides along the R3 15 direction relative to the convex side
spherical portion 192 of the chassis 180. A predeterm ned coupling
force is mai nt ai ned between the concave spherical portion 170 of the
pri sm hol der_160 _and .t he convex, si de spherical_ portion 192 | f the
chassi s 1so?9bec&u§€1t4}ér Foreding tqoglafm #0. JPenfin Sad Ht}g??coz
presses the prism,ol der,, 1680 toward the chassi s . 180. Therefore,
because of Qﬁ?‘g"%oﬁﬂﬁ iahgv'f%?ﬁé%aer craswe Sercéiiéﬂ e s%&eat lon position
between the concave spherical portion 170 and convex side spherical
portion 192 i's,- maintai ned unchanged even after the operation of the

25 portior§of 3 IS n@mdaccording to claim 41, wherein a shége of

5 said receptacle is cylindrical, cubic, or conical.

51. A method according to claim 42, wherein a shape of

said receptacle is cylindrical, cubic, or conical.

10 52. A method according to claim 42, wherein said guide

groove has a V-character cross sectional shape.
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During the manufacture processes of the optical pickup appar at us
110, a CCD is placed at the position corresponding to the pit
surface 13§g %Zd P% repl aced by the optical disc (Fig.pdPypesassi3an
i mage corr (ﬁ q gto Fig. 5 7 is displayed on the screen. Wiile this
screen is nonitored during the manufacture processes, the rotation
position of the triangular prism 118 is changed in the R, R2 and R3
di rections through the adjustment of the t hreadi ng amount of the screw
198 and the pressing 10 operation of th B@rtions f2 and f3 so that al
the spots to J) are entered in fhe effective area 144 as shown in
Fig. 5 and so that the size of each spot (I to J) becomnes generally
equal as shown gg; IIB These Upcuarruub reat)ii e- the-

the

prelimnary no sn1ho|der 160an__15__the chassis 180. At a
pr oper t|n1ng |ninary nount, pphesive is dropped to
pr edet er m ned areas bet ween t he pri gm hol defT160-#hd chassis 180 to
finally nount the pri sm hol der 160 dn the chpssis 180. After this

final _ 50

24 [ 74
\ LA 68 (52M—52)
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nount, the screw 198 and plate spring 1102 may be 20 di snount ed.

Fig. 17 shows the structure of another prism hol der 160a. A pair of
rotation s Jobgkzand gui de portions 1110 i s rai sed i nPGHIRMBIOZIT3f rom a
| ower area . A seat 172 and an upright back 174 are discrete froma
bow portion 25 162. Both sides of the seat 172 having generally a square
48 shape as viewed fromthe top are fitted in between the
rotation stopping and guide portions 1110 whil e being gui ded t her eby
in a vertical direction. A washer 1112 is I nt er posed between the | ower
area 168 and the seat 172. A 5 screw 1114 is inserted into a hole 1116
formed in the bottomwall of the bow portion 162 and into the washer

oy FIG2

R . T 50a

28
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1112, and threaded into a screw hole 1118 forned in the seat 172. As

the threadi ng anobunt of the screw 1114 into the screw hole 1118 is
changed, t Rgp ogaBsessi on anount of 10 the washer 1112 chapgegrmm3siiat the
triangular prism 118 noves along the D2 direction shown in Fig. 3.
During the manuf acture processes, while the i mage of the spots (I to
J) picked up with CCD is nonitored, the position of the triangul ar
prism 118 along the D2 direction is adjustedh@o 15 as to allow all the
spots (I to J) to enter into the effect Ve area 144 as shown in Fig.

7. Wth the prism hol depgl60 apd pclhagsics 1801ggown in Fi gs.
13 to 15, the position of the tri.ngulsr pryi 4 along the R, R2
and R3 directions is adjusted and Yhe L al ong the D1 direction

dha-Pl—ei—ection i s to-be
4 are made discrete fromthe
In this case, the

:‘Iy in thq2625

is not adjusted. If the po
adj usted, the seat 172 and upri ght
prism hol der 160, such as shown in

seat 172 and u%bac 174 are di sposg
D.-.direction, e ssis 1801atrs

118 122 141

—138

T™~—140
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49 . position near the upright back 174 on the inner surface

side‘of the chassis 180. A screwis inserted into a hole in the _
upri ght backw@ggodssz o a washer, and threaded into a ScCpevy/Ipod/esshh t he
seat 172. As the screwis rotated, the 5 threadi ng anmount of the screw
into.-the screw hole in the seat 172 changes (the seat 172 is
prevented from being rotated by the threading of the screw, by a

pr edet er mi ned rotation stopper) so that the position of the

triangul ar prism 118 along the D ¢{gection changes. 10 Fi gs.
18 to 21 show other light reflection optiscal elR3ents to be used in
pl ace of the triangular prism 118. In an iAner surface reflection
type prism 1120 shown in Fig. 18, | i ght beaﬁ?entered the prism 1120
is

FIG. 5 ¢ /./’20

——
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4/15



reflected by a reflection surface 140 in the prism 1120. 15 A sem -sphere

mrror 1122 (Fig. 19) and a circular disc mrror 1124 (Fig. 20) each
have a ci r&&&;oggﬁflecti on surface 140. ‘A mrror unitpd/ospFE7y. 21)
has a mrr 1128 with a reflection surface 140 fitted in a flat plate
hol der 1130. 20 Fig. 22 is a perspective view of a holder 216 of a
first enbodinent, and Fig. 23 is a cross sectional view illustrating a
prelimnary mount of the holder 216 on a base 212. Different points
of this enbodi nent fromthe hol der shown in Fig. 28 will be descri bed.
A pair of 25 projections 276 is formg at r'_Lght and c%)eft si de edges on
50 a non-bondi ng surfafe 242 i ddMapd

E roj ggged upward from
J L F I

FIG. 8
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t he non-bondi ng surface 242. Each projection 276 is forned with a pin
f itting V-groove 222 wth a bottomwall 278 constituted of the

non- bondi ng waowvd/ess2: 242 in this groove 5 area. The bottogpg %#8/&%%
covers the pin fitting V-groove 222 on the hol der nount surface 214
side. The bottom wal | 278 is flush with a bonding surface 240 on the
bondi ng surface 240 side, and is flush with the non-bondi ng surface
242 on the pin fitting V-groove 242 side. A pair of 10 instant adhesive
gui de V-grooves 288 is fornmed on the bottom surface of the hol der 216
in an area inside of the proj ections 276, the guide V-grooves being
parallel to the shorter side of the holder 216. One ends of the

i nst ant adhesi ve gui de .V-grooves are positioned at the instant 15
adhesi ve dropping areas 266 (Fig. 29). A tapered sharp end of . an

adj usting pin 256 abuts on the side edgedof thE fitting V-groove

222 so that the pin is prevented from enter into the
V- groove 222. &E;Du g1;z§ prel i minayy o
270 20 (Fig. 29 ped‘7o i nst

stant adhesive
266.- (Fig. 29) flows into a space between the hol nmount

FIG. 11B %@é@e«@
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surface 214 of the base 212 and the bonding surface 240 of t he hol der
216 and reaches an area near the pin fitting V- grooVes 222. However,
even if thewpdbgsdsye reaches the 25 area-near the pin-fit tcigpys/asePVves
222, it is intercepted 51

by the bottomwall 278 and prevented frominvading into the V- grooves
222. Furthernore, the instant adhesive 270 in t he i nstant adhesive
droppi ng areas 266 is guided by the i nstant adh@6lve gui de V-grooves
288 to the opposite | onger 5 side ¢igthe h¢hder 216, so that the anount
of the instant adhesi ve 270 flomnn anrd\the pin fitting V-grooves

222 can- F[&ced. 3 i s therefoke pgssible to pfevent the
adjusting pin 2%6 5 he z; fitt) V-grbévé 222 fren1 %%tachlng t he
i nstant adhesive 270 and from bei ?kxed'to 1

a2 e e

184 1102
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10 the V-groove 222. At the process next to the process of dr oppi ng
the i nstant adhesive 270, the adjusting pin 256 is pul | ed out of the
V- groove 299 9sjobdseut such a probl em as t he prelim narPET/IRAS{§RY7Ad

hol der 216 is peeled off fromthe base 212. 15 The pin fitting
V-groove 222 of the holder 230 (Fig. 30)' and the pin hole 246 of the
hol der 238 (Fig. 31) nay be provided with the projection 276 shown in
Fig. 22 and with the pin fitting V-groove 22 having the bottom wal |
278, with simlar advantag abo i ng expected. 20 Fi g.
24 is a perspective view of a hﬁla.’w \cl)fgﬁe second enbodi nent, and
Fig. 25 is a vertical cross sectional view show ng the structure near
a pin hole 284 of t he hol der 216 shown in Fig. 24. Wth this hol der
216, the projections 276 3 t he hol defg(216 shown in Fig. 22 are 25
omtted. A circular pin hole*I 4 are forn'Ed“throu‘Péhthe

52
182 1104

i [ & '/
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hol der 216 at the positions near right and left shorter sides. The

tapered sharp end of the adjusting pin 256 is partially inserted into
this pin h%693/€9‘§52 A sealing portion 286 seal s the pparhesswsgd4 on

t he bonding surtace 5 240 side, and is flush with the bonding surface 240
on the bondi ng surface 240 side. Since the pin hole 284 is seal ed

by the sealing portion 286 on the bondi ng surface 240 side, it is
possi ble to prevent the instant adhesive 270 from i nvading into the
pin hole 284 and attaching to the 10 adjusting pin 256, during the
prelimnary nount. T = fitpg V-groove 222 of the holder 230
(Fig. 30) and the pin h ofjn e hol der 238 (Fig. 31) may be
provided with the sealing portion 286 of the hol der 216 shown in

Figs. 24 and 25 to seal the V-groove 222 and pin 15 hole 246 forned
t hrough t he whol e t hi-ckness, gs t he bondi ng surface 240 side, with
sim |l ar advantages @s above g
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expect ed. Fig. 26 shows a holder 216 of a third enbodinent, with

verti cal cross sectional views of a cylindrical projection 20 294. Each
cylindri cakygpégjosspt i on 294 is formed at the —  position cpCTAB@Mm3siaNg to
the pin fitting V-groove 222 shown in Fig.22, and projects froma

non- bondi ng surface 242 by a predeterm ned anmount al ong the thickness
direction of .;the .holder 216.. A cylindrical hole 296 or a conical

25 hole. 298 opening at the top surface of the cylindrical

53 projection 294 is formed. The tapered sharp end of the
adjusting pin 256 is inserted into this hole. The taper angl e of the
conical hole 298 is nade equal to the taper angl e of the tapered sharp

end of the adjusting pin 256 so

1122

- 140
FIG. 19

1124

- 140
FIG. 20

N 1128 140
FIG. 21 . -
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5 that the tip of the adjusting pin 256 is nearly in tight cont act
with the conical hole 298. The hol der 230 (Fig. 30) and the

hol der 238 \ybigg9sdd) may be provided with the cylindri edr/ypog3zes i ons
294 with the cylindrical holes 296 or conical holes 298 simlar to 10
t hose shown in Fig. 26 to replace the pin fitting V-grooves 222 and
pin holes 246 by the cylindrical holes 296 or conical holes 298, with
sim | ar advantages as above being expect ed. Fig. 27 shows a
hol der 216 of a fourth enbodi merye 5 ' two nodifications of a
cylindrical projection 2104. Fli@,cymi cal projection 2104 is forned
at the sane position as the cylindrical proj ection 294 shown in Fig.
26, and projects froma non-bonding surface 242 in the di rection
opposite to the base 212 by a predet errrir_mig_ 20 anount. An adjusting pin
26 used for this holder 216 is made have an engagi ng hole at the
tip thereof. The cylindrical projection 210 i29ginserted into this
engagi ng hol e of the adjusting (%h 256 to novejthe hol der 2116
relative to the base 212. | nst ead he cyl i ndr¥cal

256

T

214

276
—

242 216
SR

NN
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. 222
978 240

212
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25 projection-2104, various shapes may be used such as a cubic

) projection 2106 and a pyram dal projection 2108. The
engagi ng howeo gdogssee adj usting pin 256 is formed to have a per/yp9s/o3sTs
correspondi ng shape. The pin fitting V-groove 222 of the hol der
230 (Fig. 5 30) and the pin hole 246 of the holder 238 (Fig. 31) may be
provided with the cylindrical projection 2104, cubic projection 2106
or pyram dal projection 2108 simlar to ;Eﬁi shown in Fig. 27, and the
engagi ng hol e of the adjusting pin 256 i rmedoyg have a
correspondi ng shape, 10 wth simlar advantages a ove bei ng expected.
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1. An optical pickup apparatus conprising: (a) obj ective spot

form ng nmeans (30) for formng each spot (M E, F, G H, 1, and J) of a
plurality oWVO[99/g9852beans entered via a collimator (28), on escHuHBMsIysof a
recordi ng nmedi um (34); (b) a plurality of photodetectors (52M 52E,
52F,  52G 52H, 521, and 52J) each provided for each spot (Mto J) for
receiving reflected Iight of each spot (Mto J), the reflected |ight having
passed t hrough said objective spot form ng neans (30), %@ll d col limator
(28), and focus adjusting nmeans (50) in this order; apd 2(c) a chassis
(70) nounted W'H idcallimtor (28), ZB@er ei N\sai ¢/f ocus adj usting neans
(50) is suppor éa w adj usti ng means suppft nmenber (72) forned
separately fro ard®ch s (70)4apand thefoc adj ust i ng neans support

menber (72) is fixed to said cha$si’s (70) a 7 posfi t i op2al ong sai d opti cal
axi s characteri zed i n\t hat .d pturality of

phot odetectors (52Mto 52J) is 3% ..‘j}".

(78) formed separately fr sai d YhagsFi~
(70) at a position al ong ggh ' ';‘! the2§ﬁsi ti2646 of

0P : .
said focus adjusting neans Sé,lppor E—‘m Y and of sard ot oget ect or
) P at t
B’

support menber (78) bei ng 28%us

Yve\r ef l ected [ight of
each spot (Mto J) becones incidept £0n g gggono g of jsaid
phot odet ectors (52M to 53}). " <

/
4
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Cd
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2. The optical pickup apparatus according to claim1l1, wherein the
plurality of |ight beans are generated by making light froma |ight source
(14) pass tWOPOEPF52 diffraction grating (20). 5. The omtarewes/pisekup
apparatus according to claiml1l or 2, wherein at |east one of said plurality
of photodetectors (52Mto 52J) includes a plurality of light reception
areas for divisionally receiving one |ight beam 4, The optical pickup
apparatus according to any inglagim wherein an optical axis (32) of
the reflected Iight passi nFiGigh 3fcol limator (28) is changed to an
optical axis (66) toward said focus adjusting neans (50) by a beamsplitter
(24) upon which the reflected |Iight passed through @ collimator (28)
becones i ncident. 5. The optiXdl pickup spparfatus according to claim
4. wherein the reflected Iight inci dent2 pon eag’ phot odetector (52Mto
52J) is visually confirnmed by deteg¢ti ngteans (OS0) . 6. The opti cal

pi ckup apparatus accordi ng tooghai S, f i doggtecting neans is

di sposed on an opposite side Of the\beelf (24) relative to said
focus adjusting nmeans (50)- ckm appar atus accordi ng
to any preceding claim where I{Ng means (50) is nade
novabl e bet ween the beam \spl todzﬁ‘gctors (52M to
52J) . 8. The optical p\cK TG |t g im?7, wherein
said focus adjusting nees~3g0 &41’d on sai dpgpassis

(70). .
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9. An optical pickup apparatus according to claim7 or 8 wherein a

di stance (y) between a plane (68) on which said photodetectors are di sposed
and said focus adjusting neans (50) and a di stance (x) between the plane
and the beamsplitter (24) are maintained to have a predeterm ned relation
(y ax + b where a and b are constants). 10. The opti cal

pi ckup apparatus according to any preceding claim wherein sai d

focus adj meuhturfaaz24smap bt paBiksd e froftheitldgrarneumthsiriidet e or  support
menber (78) are adapted to serve as neans for adjusting a distance between

said focus adjusting neans and sai d phot odet ectors, sai d

phot odet ect or 1 ' t ' : ' 7Q) L0 a
Sl dabl e mannds PBRCA KSR rrsralls sSeatdPsior B8 pryarPedefiea e o it
the di st ahae well aslawséthdd oy napufatturiry ah bptics pickupsdppzyatis acsording ¢ the
menber (72) along said chassis ,(70%. 11. The opti cal 8i ckup appar at us
accor di ngPreshamagtasizing-clause el ¢laim 32 arpknawn fom U§a§-5.4%7,3 @ht reflection
optical elenment. (118, 1120, 1122, 1124, 1126) for reflecting a plurality
of light beans incomng along a direction of a first axial line (120),

t oyvalr dI a dir edt isoan objett stthenpresantiinvention (olgyvidé ah epticdl dickup apparbtusst
axia ! naerid its manufacture method capable of solving the above problems.

It is another object of the present invention to provide an optical pickup
e apparatus and its manufacture method capable of preventing adjusting pins from
being adhered to adhesive during preliminary mount.

According to the invention, the above objects are achieved by an apparatus
according to claim 1 and a method according to claim 35, respectively. Preferred
embodiments are claimed in the dependent claims.

In other words, an optical pickup apparatus of this invention comprises: (a)
objective spot forming means for forming each spot of a plurality of light beams
entered via a collimator, on each track of a recording medium; (b) a plurality of
photodetectors each provided for each spot for receiving reflected light of each spot,

Nt the reflected light having passed through the objective spot forming means, the
collimator, and focus adjusting means in this order; and (c} a chassis mounted with
the collimator, wherein the focus adjusting means and the plurality of photodetectors
are supported respectively by a focus adjusting means support member and a
photodetector support member formed separately from the chassis, and the focus
adjusting means support member and the photodetector support member are
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(b) spot forming neans (126) for forming a spot (M E, F, G H |, and J)
of each |ight beamincom ng along the direction of the second axial |ine
(122) fromsaid light reflection optical elenment (118, 1120, 1122. 1124,
1126), on each track (142) of a recording nedium (128): (c) support
means (170, 192) for rotatably supporting said light reflection optical

el erent (118, 1120, 1122, 1124, 1126) about at |east one rotation axial
line on a chassis (1 80) the rotation axial |line passing a reference point
(138) which is a cross point between the d¢ligims and second axial |ines (120.
122); (d) .fixing neans (198. 1102) for fixing said light reflection
optical elenent (1184 1120, 1122, 1124. 1126) to the chassis (180); and

(e) refl egted Ad gpticanisitieptdp gaﬁjg@a@pﬁg,a?gdf) for detecting reflected |ight
of each spot -(Mto J) pa“sns%edﬁt hrough sai d spot form ng neans (126).

REPLACEMENT SHEET 12. The optical pickup apparatus- according
to claim1lgywh vébﬁbtff&h'ﬁfg'rﬁébn@(w}'foﬂfbmﬂngé&h%@ﬁwg P'f@thnaﬁd(J)Qifa' i ne
per pendi cul a}r to ? the first axial |ine r]_h t he second axial |ine
(122).  13pluralitypd 'a‘p}tb%?grsqwﬁwaép@&mters( %)ceale& Rckrfd weaiding megidmei n
the rotatiopgpxial line includes a rotation axial line coincident with the

first axial |1'ne (120).

{b)  a plurality of photodetectors (52M, 52E, 52F, 52G, 52H, 521, and 52J) each provided

for each spot (M to J) for receiving reflected light of each spot (M to J), the reflected light

' having passed through said objective spot forming means (30), said collimator (28), and
- focus adjusting means (50} in this order; and

(c) a chassis (70) mounted with said collimator (28), wherein said focus adjusting
means (50) is supported by a fdcus adjusting means support member (72) formed
separately from said chassis (70), and the focus adjusting means suppoit member (72) is
fixed to said chassis (70) at a position afong said optical axis

characterized in that

said plurality of photodetectors (52M to 52J) is supported by a photodetector support
member (78) formed separately from said chassis (70) and fixed to said chassis (70) at a
position along an optical axis; and :

the positions of said focus adjusting means support member (72) and of said
photodetector support member (78) being visually confirmed that the reflected light of each
spot (M fo J) becomes incident upon a corresponding one of sald photodetectors (52M to
52J). .
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14. The optical pickup apparatus according to claim 11, wherein the
rotation axial line includes a rotation axial [ine coincident with the
second axial line (122). .15 The optical pickup apparatus’ according to
any of clainms 11 to 14, wherein said support neans (170, 192) includes a
spherical fitting portion (170, 192). 16. The optical pickup apparatus
according to any of clainms 11 to 15, wherein said light reflection optical
elenment is a triangular prism(118). 17. The optical pickup apparatus

7
accordi ng t® cl dihe adicalpiskun APrAstES [apearding de (claim i lorwhefrin ¢ha pleradityesf light an
I nner surf ' | | , ' Rgam
o T ef 1 oot apip o K Rfled M ki TR ) f it Sigce £ palT Brdidh 4 bcugs
appar at us Xe¥Ede®y to any of clains 11 to 15, wherein said |ight
reflection optical elenent is a sem spheric mrror (1122). 19. The

optical pickup apparatus according to any of clains 11 to 15, wherein said
li ght refl etti orf hgfpliea]|pickup apparatils agcording i daimdl arc2, wheredy at(laash ape of said
The opti calpiphfif R HeRAeRicttls 22MP4eisBY hAudda Hurlitd o tidr? ardiefcRi N
sai d suppor%. ‘rgggns ‘er%_cl_ udes %1 concavegslphléri cgﬁiuporhf‘i ongr%jﬁé(%b lﬁgr%%cﬁlvex
spherical phvisioraly raceivjngfiedighidgsm™e spherically fitted together.  21.
The optical pickup apparatus according to claim?20, wherein said |ight

reflection optical elenent -is held by holding neans (160) partially _
constitutiry saildrepisd mickyp apgaratus according fo any preceding claim, wherein an optical

axis {32) of the reflected light passing through the collimator (28) is changed to an optical
axis (66) toward said focus adjusting means (50) by a beam spiitter (24) upon which the
- reflected light passed through the collimator (28) becomes incident.

5. The optical pickup apparatus according to claim 4, wherein the reflected light
incident upon each photodetector (52M to 52J) is visually confirmed by detecting means
(CCD). . '

6.  The optical pickup apparatus according to claim §, wherein said detecting means is
disposed on an opposite side of the Eeam splitter (24) relative to said focus adjusting

means (50).

7. The optical pickup apparatus according to any preceding claim, wherein said focus
adjusting means (50) is made movable between the beam splitter (24) and said
) ~ photodetectors (52M to 52J).

8. The optical pickup apparatus according to claim 7, wherein said focus adjusting
means (50) is moved by being slid on said chassis (70).

9. An optical pickup apparatus according to claim 7 or 8, wherein a distance (y)
between a plane (68) on which said photodetectors are disposed and said focus adjusting
means (50) and a distance (x) between the plane and the beam splitter (24) are maintained
to have a predetermined relation (y = ax + b where a and b are constants).
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sajd fixing means is a screw (198), said holding neans is fixed to the
chassis by the screw via a washer, and a height of the washer is changed
with a threadi ng anount of the screw to thereby tightly fit together the
concave spherical portion and the convex spherical portion. 22. The
optical pickup apparatus according to any of clains 11 to 21, wherein said
light reflection optical elenent is held by holding neans (160) partially
constituting said support neans, said fixing neans is a screw (198), said
hol ding means is_fixed to the ChaSSIS by the screw, a screw haqle of the
chassi s has 18- di dheweticdl alp@@rappa@WSaacmramtf%?nvcﬂre%?dgﬁaﬂaﬂmd‘r'hm screw, and
said light reflection optical elenent can-be displaced al ong the ChaSSIS by
an anount corresponding to a difference between the dianeters. he
optical pickup appdrfacissadiediog amaags syPraf, memberizhgne F@m th°'€,°8PFﬁF1i°§ ﬁH@Port
(a) alig t SRjta 3ik28eu € Or
reflecting Eﬁ enﬁ%réf@télrﬁgafdgﬁ&a Q@L%'g%%s | ngéﬁg uéﬁcgéga dyﬁl&r’ g%%%%?\ sof ahf‘% rst
axial line (8!!2199“9 mgm%ﬂdeﬁamm‘@tﬂdﬁ?ﬁmfﬁ. a second axial line (122) different

fromthe first axial |ine: (b) spot form ng neans (126) for formnga
spot (M E, F, G H 1, and J) of each |I2ht beam i ncom ng al ong
direction of thesaidchetpdgiactor supprst membrr (78)ri¢ SupReried vt sﬁ"éf’hiﬁﬂﬁ (7@) dptd cal

el ement  (11&;q4abied ﬂ&ﬁn J ) of a recording
medi um (128)§"d ?nﬂégﬁggért anﬁ?ﬁ%ﬁ%@%ﬁ%ﬁﬁ%ppom ng said

l'i ght reflectlon optical elenment (118, 1120, 1122, 1124, 1126) on the
chassi s along t hﬁ\ecﬁt;{tﬁﬁéé i9Bdj Qite& Bfmfobxhg Ean&%c(%k )ahjhﬁlﬁ\g(rﬂé%(ﬂk sappbriaherhbér (72)

direction of the second aX|a i ne fixing means (198, 1102)
forafd xi ng 3long spdphesy®fi0cti on optical element (118, 1120, 1122, 1124,
1126) to the chassis (180); and

11.  The optical pickup apparatus acbording to any preceding claim, éomprising:

(@) a light refleclion optical element (118, 1120, 1122, 1124, 1126) for reflecting a
plurality of fight beams incoming along a direcfion of a-first axial line (120), toward a
direction of a second axial line (122) different from the first axial line;

(b)  spot forming means (126) for forming a spot (M, E, F, G, H, |, and J) of each light
beam incoming along the direction of the second axial fine (122) from said light reflection
optical element (118, 1120, 1122, 1124, 1126), on each track (142) of a recording medium
(128);

{c) support means (170, 192) for rotatably supporting said light reflection optical
element (1'18, 1120, 1122, 1124, 1126) about at least one rotation axial line on a chassis
(180), the rotation axial fine passing a reference point {138) which is a cross point between
the first and second axiat lines (120, 122);

(d)  fixing means (198, 1102) for fixing said light reflection optical element (118, 1120,
1122, 1124, 1126) to the chassis (180); and

v (e) reflected light detecting means (134) for detecting reflected light of each spot (M to
J) passed through said spot forming means {126}, '
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(e) reflected |ight detecting neans (134) for detecting reflected |ight
of each spot (Mto J) passed through said spot form ng neans (126)

24. The optical pickup apparatus according to claim 23, wherefin said |ight
reflection optical elenment is held via a mount menber (172) by hol di ng
means (160a) partially constituting said support neans, said nount nenber
is fixed to said holding means by a screw (1114) via a washer (1112), a

hei ght of the washer is changed with a threadi ng anount of the screw to

t hereby noving up and down said |ight reflection optical elenent. 25.

The optical pickup apparatus according to claim 31. wherein said support
means (11102. r e Jhkeaipticslpickuprappératuasrdseording 12 clafm dm) wheneip the ratston akdal iling

The- opt 1 cal 1R 1o Sbhr IhE Py 18 8ol PeE B TEe 1 30 i rorgrd
phot odi ode axial ing((A22) nounted on a hol der (216) having a bondi ng surface
(240) bonded to a holder nount surface (214) of a base (212) and a position
adjusting pin receptacle (222, 284, 296, 298, 2104, 2106, 2108) for

recei vi ng d3posiThe @pticaljpickup ragpariatus (26@Ying tit slaimw 1dewheraindhe ptatioy dxiahdied t o
the posi t1 GrdssS oBlatbR BednE Ehibidith In kBRI (10l PLEPEC P216) “has a
shi el ding portion (278, 286) for shleldlng sai d hol der nount surface (214)

fromsai d pgsi t R0 AHLUHHdOY Bbitatus GRESERE Go Lot 11 fereif IRe rdtition kP fine

2106, 2108).
includes a rotation axial line coincident with the second axial line (122).

15.  The optical pickup apparatus according to any of claims 11 to 14, wherein said
support means (170, 192) includes a spherical fitting portion (170, 192).

16.  The optical pickup apparatus according to any of claims 11 to 15, wherein said light
reflection optical element is a triangular prism (118).

17.  The optical pickup apparatus according to claim 16, wherein said light reflection
optical element is an inner surface reflection type triangular prism (1120), and the light
beam is reflected by a reflection surface (140).

18,  The opfical pickup apparatus according to any of claims 11 to 15, wherein said light

reflection optical element is a semispheric mirror (1122).

19.  The optical pickup apparatus according to any of claims 11 to 15, wherein said light
reflection optical element is a circular disc mirror (1124),

20. The optical pickup apparatus according to any of claims 11 to 19, wherein said
support means includes a concave spherical portion (170) and a convex spherical portion
(192) which can be spherically fitted together.

21. The optical pickup apparatus according to claim 20, wherein said light reflection
optical element is held by holding means (160) partially constituting said support means,

-
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27. The optical pickup apparatus according to claim26, wherein said

position adjusting pin receptacle (222, 284, 296, 298, 2104, 2106, 2108) is
a recess (222, 284, 296, 298) which is open on a side opposite to the

hol der nount surface (214) and close on a side of the hol der nount surface
(214), and a close end of said recess (222, 284, 286. 298) constitutes said
shi el ding portion (278, 286). 28. The optical pickup apparatus according
to claim26 or 27, wherein said holder (216) is provided with a projection

(276. 294) spiddlxigtmbgnsio a&cﬁewiﬁgapl@aﬁlhbﬂtﬂgmédm iSled ed thehassisby fhecerdw14) .

and a recess 222 296 en rfa e of sai ro ectlon
(276, 294) "f% WashRigang,a i"&igzif ?fe‘b? Sagiies o %a“ﬁ‘@eé ‘2’@115‘ threading amouni o g@‘%

optical pi g&tHar éH@rFt%hw SoGRREMBE dhchve soneried perticr s (RS cmeespheﬁbarpmbra
projection (2104, 2106, 2108) projects froma surface (242) on a side

opposite to the bonding surface (240) toward a side opposite to the hol der
mount surf age ( 2ﬂaé)optuan¢|oau;s @;ﬁpa@atns:wa‘o&r@w@ngroeaanfs ﬁaommlseréh@md Ilght

posi £ on adpiRebThGPseh Sp i) & helty heng et a8 PN Spralfing s Subrort

accor di ng tg@aasysak]g fhGUnEBn<IS atgarewusa)hﬁe hoiding geadeisGkedtoahé QRRKisiby ther g;ed
on t e pondail n SurtT ac 0, er rOV
Qui di ng. pr & B ANIRE Bl 4 tHe Thandls hes B dlamaierIATaet thar 3 dSasthle ol ABRAL the

dr oppi ng aga%w( Zﬁﬂ)satdohwt gifleciidn epticali didreere fthn fgsgfsptzhggzﬂ al;n% Ithm;fhag\gﬁrbzy ggl) d
p05|t|on a stin n cept 104 1 1
The GJBY’ éa‘fog'f? Wﬂ@" rﬁ'écgi’c?g%ere&qh%d'?g'egﬁi/ of claims 26 to 30,

mhereln a shape of said receptacle is cylindrical, cubic or conical.

hd 23. The optical pickup apparatus according to any preceding claim, comprising:

(a) a light reflection optical element (118, 1120, 1122, 1124, 1126) for reflecting a
plurality of light beams incoming along a direction of a first axial fine (120), toward a
direction of a second axial line (122) different from the first axial line; .

(b) spot forming means (126) for forming a spot (M, E, F, G, H, |, and J) of each light
beam incoming along the direction of the second axial fine {122) from said light reflection
optical element (118, 1120, 1122, 1124, 1126), on each track (142) of a recording medium
{128);

- (e) support means (1110) for movably supporting said light reflection optical element
N {118, 1120, 1122, 1124, 1126) on the chassis along the direction of the first axial line (120}
and/or the direction of the second axial line (122);

(d) fixing means (188, 1102) for fixing said light reflection optical element (118, 1120,
1122, 1124, 1126) to the chassis (1 80); and

(e) reflected light detecting means (134) for detecting reflected light of each spot (M to
J) passed through said spot forming means (126).
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-32. The optical pickup apparatus according to any of clains 27 to 31,
wherein said recess (296) is an opening having a rectangul ar cross
sectional shape. 33. The optical pickup apparatus according to any of
clainms 27 to 31, wherein said recess (298) is an opening having a
triangul ar cross sectional shape. 34. The optical pickup apparatus
according to any of clainms 30 to 33, mherein sai d gui de groove has a
V-character cross sectional shape. A nmet hod of manufacturing an
optical picqup apeaspacaiSpigiap Maﬂi&hseﬁédo Rpi:laftrp&ﬂ‘ \Wgerﬁﬁaéﬂij (i )reflébrtlon
form ng ea gf a pIurallty 0 eans

h
entered Vi g"ﬂfigg l?‘?‘ﬁ'ﬁt@r“?'@&%’}a adﬁ°¥é’§dﬁeff‘? {d78k by holding: meags mﬂagrﬁa(t@ibv a
plurality (ﬁonﬂnm@@cﬁﬁé;ﬂh& oYl sdid mourmembelis Y{Rg&"to 533& hoﬁﬁ'!ﬂ méaRs BAGH

provi ded for each's 31; or receiving reflected g ht “of each spot
J

(Mto J), tSqeew é’ﬂﬂégt'@da Msgh%r ¥)ng height of thenwashen %&hfwgs jwittt 2 Jreggipg
form ng meaRtuhBihe Sarke tsmelrémﬁ@ﬁng(\%%d R sEfacrgﬁt raﬁhdﬁﬁ bﬂ&af?@rﬂ@nt (50) in

this order, and a chassis (70) "nount th said collimtor (28
met hod conprising the step of:

62 25, The optical pnckup %E&fﬁﬂ@c%rﬁmﬁ totdrmh 31 wherem said support means
adjusting a focal length sai d phot odetectors éc angi ng first
di st ance allbhi§) é%“'%ﬁtSPE‘a'Fm%@l@emﬁqféézz)éf?"bé?'ﬁ%é‘?fa Hé’uﬁﬁg Wﬂ%ﬁ"?ﬂ the2erevind

sai d focus (frijaysh bitireRANT tHr8&ding the screw,

26.  The optical pickup apparatus according to any preceding ctaim, having a photodiode
unit (224) mounted on a holder (216) having a bonding surface (240) bonded to a holder
mount surface {214) of a base (212) and a position adjusting pin receptacle (222, 284, 296,
298, 2104, 2106, 2108) for receiving a position adjusting pin (256), the holder (216) being
bonded to the base (212) after the holder (216) is aligned with a proper position by the
position adjusting pin (256), wherein: - ' .

said holder (216) has a shielding portion (278, 286) for shielding said holder mount
surface (214) from said position adjusting pin receptacle {222, 284, 296, 298, 2104, 2106,
2108). '

27. The optical pickup apparatus according to claim 26, wherein said position adjusting
pin receptacle (222, 284, 296, 298, 2104, 2106, 2108) is a recess (222, 284, 296, 298)

- which is open on a side opposite to the holder mount surface (214) and close on a side of
the holder mount surface (214), and a close end of said recess (222, 284, 286, 298)
constitutes said shielding portion (278, 286).

28.  The optical pickup apparatus according to claim 26 or 27, wherein said holder (216)
is provided with a projection (276, 294) projecting to 2 side opposite to the holder mount
surface (214), and a recess (222, 296, 298) being open at a top surface of said projection
(276, 294) is formed in said projection (276, 294).

e IEE
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characterized by the step of changi ng a second di stance al ong the
optical axis direction between the collimator (28) and said photodetectors
(52M to 52J). 36. The met hod according to claim35, conprising the

st eps of searching the first and second di stances al ong the
optical axis direction which allow the reflected |ight of each of said
spots (Mto J) becone incident upon a correspondi ng one of said

phot odetectors (52Mto 52J); and fixing said focus adj usting

50 d SYA 70
The ‘searchad i 1 70¢ ol BERE shpiriur 3etérklo 16 "doy S B 26 8. et i,
. 37. The mprdjectiond@de4li 2196 @108)aproje@s fom 36$urﬁaber(b42) arharsy:lenq:;iobme fo tisé and
d di t f
or edet er m Seang Rt IRl EnaRd G ol L HERRLE Jna Rifed BBA, i o Tod
mai nt ai ned circumfg@nce aléreofssichpasitivn adjustinygreteptauty (256) isliserted Bfo v eBgaging
wher ei n anh?gg#glgﬂg p% fnén g%a%tmgg @g?) reflected |ight passing through the

col | i mat or ange ical axis (66) toward said focus
adj usting neans (50) by a beam splltter (24) upon which the reflect ed Iight

passed t hrqggh Ff gﬁ | met h
accordi.ng tg g an@nﬁgf BR‘H' kaﬁ%@ép Q%Q&W ° a{?ﬁ 0?%%5'?%66 Weg%sw f quéé)e
provi ded ogroeve (268) foused en the bohdingreatacs (240) ofesaid 1bkjer meaitsald@wdﬂ graovk
focus adj u ne
sear ched by %gggﬁﬁ%@\%‘ .§Q.%, adﬁ&i\/e @?%)%\rﬁglp%} %?%gp Sntgadﬁ%& gf% ngg 'eaans
(50) is m)(?@ﬁ) tsea\mremqm@ matrwqplaldtreetmn(tmardaad mmitidn apjueﬂlrtgctm ceteptasid 52M
to 52J)- (222, 284, 296, 298, 2104, 2106, 2108).

31.  The optical pickup apparatus according to any of claims 26 fo 30, wherein a shape

of said receptacle is cylindrical, cubic or cenical,

“'32. The optical pickup apparatus according to any of claims 27 to 31, wherein said

recess (296) is an opening having a rectangular cross sectional shape.

33. The optical pickup apparatus according to any of claims 27 to 31, wherein said
recess (298) is an opening having a triangular cross sectional shape,

34.  The optical pickup apparatus according to any of claims 30 to 33, wherein said guide
groove has a V-character cross sectional shape.

35. A method of manufacturing an optical pickup apparatus having objective spot
forming means (30) for forming each spot (M, E, F, G, H, |, and J) of a plurality of light
beams entered via a collimator (28), on each track of a recording medium (34), a plurality of
photodetectors (52M, 52k, 52F, 5§2G, 52H, 52I, and 52J) each provided for each spot (M to
J) for receiving reflected light of each spot (M to J), the reflected light having paséed
through said objective spot forming means (30), said collimator (28), and focus adjusting
means (50) in this order, and a chassis (70) mounted with said collimator (28), the method
comprising the step of;
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40. The nethod according to any of clains 35 to 39, conprising the steps

of : provi di ng i mage pickup neans (CCD) on an axial line
(66) between said photodetectors (52Mto'52J) and said focus ‘adj usting
means (50), said inmge pickup nmeans (CCD) picking up the reflected Iight,
di splaying the reflected fight picked up by said i mage pickup nmeans (CCD)
on a display (50a); and novi ng sai d focus adjusting neans (50)

al ong the axial _l.ine by . monitoring th isplay to search a position al ong
the axial line \?\Hll‘%‘ﬁ‘gaﬁlfc’&ﬁge'?ﬁ?%hf g?'f‘ QE?‘Bge‘F‘rQ@rﬁiéthBan distenceaienaipon
sai d phot odeptiest tixis giréciRdNbetveed e colimatok (28) BRE sH8 t6Rd adfstiadhddhst§oyany of
clains 35 to 40, wherein a distance (y) between a plane (968) on whi ch said

phot odet ectors (52Mto 52J) are disposed and said focus adjusting neans

(50) and a di st elarectéidedigtthesipone pl ane and the beamsplitter (24) are
mai ntained to have a predetermned relation (y = ax + b where a and b are
constants), and said focus adjusting neans (50) is nmade novabl e bet ween

t hehbgam spli tt eangihvl)a aﬂfbndfdiiﬂancp?lﬁr@d&é @ﬁﬁzﬁ&&izg Eﬁé‘dﬁg@]pm):n theac cdlifnatof NE
met hod acc ing. t.q any .of claj 0 41 and adapted for manufacturing an
optical pi E%iﬂangg%@'pg?%geﬁgw%ﬁr@ t‘bﬁ%‘bodi ode unit (224) nounted on a hol der
(216) having a position adjusting pin receptacle (222, 284, 296, 298,
2104, 2106,,21 an shi el di ng_. tion, (278 286) for shielding a
hol der moufit: s%@%@gﬁlﬁgfﬁ?&gmé" %3'5@’%2 E‘i’??”sﬁ'}gd 8%PR°F posi tion adj usting
pin receptacle (222, 284, 296. 298, 2104. 2106, 2108), the method
searching the first and second distances along the optical axis direction which aliow
- the reflected light of each of said spots (M to J) become incident upon a corresponding one
of said photodetectors (52M to 52.0); and

fixing said focus adjusting means {50) and said photodetectors (52M to 52J) to said
. chassis (70) at the searched first and second distances along the optical axis direction,

37,  The method according to claim 35 or 36, wherein changing the first and second
distances -along the optical axis direction is performed while a predetermined relation
between the first and second distances is maintained.

38.  The method according to any of claims 35 to 37, wherein an optical axis (32) of the
reflected fight passing through the collimator (28) is changed {0 an optical axis (66) toward

£ said focus adjusting means (50) by a beam splitter (24) upon which the reflected light
passed through the collimator (28) becomes incident.

38.  The method according to any of claims 35 to 38, wherein detecting means (CCD) is
provided on a side opposite to the beam splitter (24) relative to said focus adjusting means
(50), and the first and second distances are searched by said detecting means (CCD) while
said focus adjusting means (50) is moved between the beam splitter (24) and said
photodetectors (52M to 52J).

« 40.  The method according to any of claims 35 to 39, comprising the steps of:
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conprising the steps of: (a) aligning said holder (216) with a proper
position by using a position adjusting pin (256) fitted in said position
adjusting pin receptacle (222, 284, 296, 298, 2104, 2106, 2108); . (b)
droppi ng prelimnary nmount adhesive (270) down to a prelimnary nount
adhesive dropping area (266) between the hol der nount surface (214) of the
base (212) and a bonding surface (240) of said holder (216) to
prelimnarily nount said holder (216) on said base (212); and : (c)

renoving sai d pesividieg iaﬁguspkm Phdung 2B60D) roﬁ"bﬁaéﬁ'aip%l t(sﬁ“bémeﬁﬁtkgﬁ pin

receptacl e 8, 2104 2106, 2108

accor di ng t’%“’é‘?ﬁte&ﬁ“ﬂém 5§3) 3ngl saidl facus %M%eﬁ’?ﬁr@%ﬁﬂﬁ Heagsrmickyp means
optical pi qECD) prRRMAbAbYEe RALERGlightphot odi ode unit (224) nounted on a hol der
(216) havinng a position adjusting pin receptacle (222, 284, 296, 298, 2104,
2106, 2108) and a guide groove (288) for guiding prelimnary adhesive (270)
froma prelin naisplaymgthe &dﬂlh%&!d\/lghﬂ pleRed 08 b?rs%ﬁi 1%38) pidkAp Anékink Bn

di fferent f@gqg@re ion toward said position adj ustlng pin receptacle
(222. 284, y(3 04, 2106, 2108), the method conprising the steps of
(a) aligning said holder (216) with a proper position by using a position

adj usting pin (256 f|L d in said position adjusting pin receptacle (222,
284. 296, 298, ‘%3 ocus petiysting mgans (S0} al9pg fhe ;?P@F iing By rponistng the

adhesi ve ( a%@baydoweart«,a at ;E&nmh@idd@ thé bYialNMeWhidt RN ke re@ié&a@@ gt :@5@&:&866)
bet ween t he hol face t he base (212) and a bondi ng

surface (2X%§9e 8?“%%5?' t?"EIB§ 2%{)%525‘1 iminarily mount said hol der (216)
on said base (212); and

-~ 41.  The method according to any of claims 35 to 40, wherein a distance (v) between a
plane (68) on which said photodetectors (52M to 52J) are disposed and said focus adjusting
means {50) and a distance (x) between the plane and the beam splitter (24) are maintained

to have a predetermined relation (y = ax + b where a and b are constants), and said-focus
adjusting means (50) is made movable between the beam splitter (24) and said
photodetectors (52M to 52J). '

42, The method according to any of claims 35 lo 41 and adapted for manufacturing an

optical pickup apparatus having a photodiode unit (224) mounted on a holder (216) having a

position adjusting pin receptacle (222, 284, 296, 298, 2104, 2106, 2108) and a shielding

portion (278, 286) for shielding a holder mount surface (214) of a base (212) from said

position adjusting pin receptacle (222, 284, 296, 298, 2104, 2106, 2108), the method .
= comprising the steps of:

(@) aligning said holder {216) with a proper position by using a position adjusting pin
(256) fitted in said position adjusting pin receptacle (222, 284, 296, 298, 2104, 2106, 2108);

(b)  dropping preliminary mount adhesive (270) down to a preliminary mount adhesive
dropping area (266) between the holder mount surface (214) of the base (212) and a
bonding surface (240) of said holder (216) to preliminarily mount said holder (216) on said
base (212); and
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(¢) renoving said position adjusting pin (256) fromsaid position
adjusting pin receptacle (222, 284, 296, 298, 2104, 2106, 2108). 44. The
met hod according to claim42 or 43, wherein a shape of said réceptacle is
cylindrical, cubic, or conical. 46. The met hod according to any of
claims 42 to 44, wherein said guide groove has a V- character cross

secti onal (shapeemoving said position adjusting pin (256) from said position adjusting pin receptacie

(222, 284, 296, 298, 2104, 2106, 2108).

43,  The method according to any of claims 35 to 42 and adapted for manufacturing an .
optical pickup apparatus having a photodiode unit (224) mounted on a holder (216) having a
position adjusting pin receptacle (222, 284, 296, 298, 2104, 2106, 2108) and a guide groove
(288) for guiding preliminary adhesive (270) from a preliminary mount adhesive dropping
area (266) to a direction different from a direction toward said position adjusting pin
receptacle (222, 284, 296, 298, 2104, 2106, 2108}, the method comprising the steps of:

(a) aligning said holder (216) with a proper position by using a position adjusting pin
(256) fitted in said position adjusting pin receptacle (222, 284, 296, 298, 2104, 2106, 2108);

(b)  dropping preliminary mount adhesive (270) down to the preliminacy mount adhesive
'dropplng area (266) between the holdér motint surface™(214) of the base (212) and a
bondmg surface {240) of said holder (216} to prehmlnanly mount said holder (216) on said

base (212); and

(c) removing said position adjusting pin (256) from said position adjusting pin receptacle
(222, 284, 298, 298, 2104, 2106, 2108).

44. The method according io claim 42 or 43, wherein a shape of said receptacle is

cylindrical, cubic, or conical.

; 45. The method according to any of claims 42 {o 44, wherein said guide groove has a V-

character cross sectional shape.
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(S7) Abstract

An optical pickup apparatus (10) for reading
data from a plurality of tracks of an optical
disc (34) at the same time by focussing spots
(M,..) of each light beam on a plurality of
tracks, passing the refiected light beams of spots
{M,..) sequentially through an objective lens
(30), a collimator lens (28), and a focus adjusting
Tens (50) in this order, and detecting the reflected
light beams with photodiodes (52M.,...) disposed
slong a photodiode light reception plane (68). In
order to make each reflected light become incident
upon each photodiode (52M,...), a case (72) and
a bracket (78) are separated from a chassis (70),
and support the focus adjusting lens (50) and the
photodiodes (52M,...) respectively. The case (72)
and bracket (78) are made so that they can be
fixed to the chassis (70) at optional positions in a
predetermined area along a direction of the optical
axis (66). While the case (72) and bracket (78)
are moved along the optical axis (66) direction,
positions along the optical axis (66) where the
reflected light beams are allowed to enter the
photodiodes (52M,...) are searched and the case
(72) and bracket (78) are fixed to the chassis (70)




