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- 1 - 07LS006P DESCRI PTI ON DEPCSI TI ON MATERI AL SUPPLY SYSTEM 5 Techni cal
Field [0001] The present invention relates to a deposition material supply
system and in nore detail relates to a deposition material supply system
whi ch, in a vacuum 10 deposition apparatus, quantitatively supplies a
deposition material froma deposition material supply chanber to a ring
hearth of a deposition chanber. [0002] Ajdischarge el ectroede dopdporned on a
front glass 15 substrate which becones a panel of a plasma display panel
(PDP) used in a plasna television, and a nagnesiumoxide (MO filmis
formed to protect the discharge electrode. The marked spread of plasma
televisions in recent years rapidly |iPESERERTIONe 20 demand for panels, and
accordingly a vacuum deposition apparatus for MgO filmformation is
required to increase its production capacity. [0003] As an MJO supply
systemin a conventional vacuum 25 deposition apparatus for MgO film
formati on, such one as shoRAPOSITION MATERIALOSHPPLEf8YSTEM to Fig. 21, a
carrying mechanism 128 for carrying in and out a - 2 - 07LS006P

5 Technical Field
[0001]
The present invention relates tc a deposition
material supply system, and in more detail relates to a
depcsition material supply system which, in a vacuum
10 deposition apparatus, quantitatively supplies a
deposition material from a deposition material supply
chamber to a ring hearth of a deposition chamber.
[0002]
A discharge electrode is formed on a front glass
15 substrate which becomes a panel of a plasma display
panel (PDP) used in a plasma television, and a
magnesium oxide (MgQ) film is formed to protect the
discharge electrode. The marked spread of plasma
televisions in recent years rapidly increases the
20 demand for panels, and accordingly a vacuum deposition
apparatus for MgO film formation is reguired to
increase its production capacity.
[0003]
As an MgO supply system in a conventional vacuum
25 deposition apparatus for MgO film formation, such one
as shown in Fig. 21 is known. Referring to Fig. 21, a

carrying mechanism 128 for carrying in and out a



substrate G on which an electrode is fornmed in a horizontal position is
provided in an upper portion of a deposition chanber 120 of the vacuum
deposition apparatus, and two ring hearths 150 to evaporate MJO 5 pellets
as a material for a protective filmeach together with a pierce gun 151 to
generate an electron beam are placed bel ow the glass substrate G A
deposition material supply chanber 110_-is gprovi ded above gj-ithgyrges de
portion of the deposition chanber 10 120, and a mechani sm for feeding the
MJO pellets into the deposition chanber 120 is provided in the deposition
mat eri al supply chanmber 110 and connected w th the deposition materi al
supply chanber slt®triadea G gat evhdallvearl Eledtirdde idepbsiniednichanber 120,
rotary 15 cylindrical feeders 141 each being a nmechanismfor supplying the
MyO pel | et s t o hdhe admig heergtit iX50 & eerquriclddieich atheamsposgiadroior hafrber 120
is evacuated by vacuum punps 109, and the deposition material supply
chanber 110 i s seviquetidd Ay Ghardesuun dumsE rdte stowum 2epoxidenmt al |y, the
MyO pell et is supplied as a granular or columar one (for exanple, having 5
mmto 6 nmin agiv@nsttars amhd v o8y Mmdrtieilgift )to Backyroane Mg® 25
[0004] However, with the recent increase in the size of the glass
substrat & therelddtsess sndwdt wra larfang my & ectOiateSoien each
together with a pierce gun 151 to generate an electron
beam are placed below the glass substrate G. A
deposition material supply chamber 110 is provided
above either side portion of the deposition chamber
10 120, and a mechanism for feeding the MgQ pellets into
the deposition chamber 120 is provided in the
deposition material supply chamber 110 and connected
with the depcsition material supply chamber 110 wvia a
gate valve 113. In the deposition chamber 120, rotary
15 cylindrical feeders 141 each being a mechanism for
supplying the MgO pellets to the ring hearth 150 are
provided. The deposition chamber 120 is evacuated by
vacuum pumps 109, and the deposition material supply
chamber 110 is evacuated by a vacuum pump not shown.
20 Incidentally, the MgO pellet is supplied as a granular

or ceclumnar one (for example, having 5 mm to 6 mm in

diameter and 3 mm to 5 mm in height).

Background Art
25 00041
However, with the recent increase in the size of

the glass substrate, there arises a need for arranging



three ring hearths 150 side by side in the deposition chanber 120 as shown
in Fig. 22. Above these ring hearths, as shown in Fig. 22, the glass
substrate Gis transferred by the nmechanism 128 in a direction 5
per pendi cul ar to the paper surface, but even if the sane deposition
material supply systemas in the case of the ring hearths 150 at both ends
is tried to be provided in order to suppky MJO pellets asOqLﬁg@%@ition
material to the mddle ring hearth 150, as is clear 10 fromthe figure, the
deposition material supply chanbers 110 and the rotary cylindrical feeders
141 cannot be placed without affecting the glass substrate G [0005] 15
On the ot her hahdeei midgparesehBallént sAppl byatiae ikaittheopiemolNd.tion
2003- 321768, an apparatus in which circunferentially arranged three ring
heart hs are rohambdrandOheat etdown seqience 2By ambelrectheneguibng above these
ring hearths, plural substrates held by a 20 circul ar substrate hol der are
rotated, and t hemeblisa adepbsivhi an mager 2al, fthemdtllae sr isndpshearttehs iis
deposited thereon is described. The deposition material is supplied to
t hese ring heatthssligraedi bgathkemgdehaniBhugd 28t he depldsietttdonmat eri al can be
evenly supplied to 25 the three ring hearths. The apparatus is not an
apparat usS i n whecheadicnlehletpr ésenpabrresuirdacea bsithstvieat 6 fi $her ansferred
in a predeterm ned direction

same deposition material supply system as in the case

of the ring hearths 150 at both ends is tried to be

provided in order to supply MgO pellets as a deposition

material to the middle ring hearth 150, as is clear

10 from the figure, the deposition material supply
chambers 110 and the rotary cylindrical feeders 141
cannot be placed without affecting the glass substrate
G.

[0005]

15 On the other hand, in Japanese Patent Application
Laid-open No. 2003-321768, an apparatus in which
circumferentially arranged three ring hearths are
rotated and heated in sequence by an electron gun,
above these ring hearths, plural substrates held by a

20 circular substrate holder are rotated, and thereby a
deposition material from the ring hearths is deposited
thereon is described. The deposition material is
supplied to these ring hearths by a linear feeder.

Thus, the deposition material can be evenly supplied to

25 the three ring hearths. The apparatus 1s not an

apparatus in which as in the present invention, a

substrate is transferred in a predetermined direction



4 - 07LSO006P above ring hearths arranged in a | ower portion thereof, and
the controllability of the linear feeder is not described at all. [0006] 5
Pat ent Docunent 1. Japanese Patent Application Laid- open No. 2003-321768
Pat ent Docunent 2: Japanese Patent Application Laid- open No. 2000-199050 10
Di scl osure of the Invention Problemto be solved by the Invention [0007]
The present invention is made in view of tshe _foregoing praopligmo@nd seeks
to provide a deposition 15 nmaterial supply system capable of, with respect
to three or nore ring hearths arranged side by side in a wdth direction of
a substrate to be transferred, supplying a deposition material also to a
mddle ring he&@ove otimer hewarthrd my tegeyechsirata bladwe e etst taieh begss dest 20
capabl e of evenly supplying the deposition material to all the ring
hearths. Means angt td@ vdang ncid giridsltemof] GUGS8]1 iftem of dresgtd mgi prrodt em i s
sol ved by a deposition 25 material supply system of a vacuum deposition
appar atus charc&®cerioast ath aldat in t he vacuum deposition apparatus which
evaporates a deposition materi al

[0006]

5 Patent Document 1: Japanese Patent Application Laid-
open No. 2003-321768
Patent Document 2: Japanese Patent Application Laid-

open No. 2000-19%050

10 Disclosure of the Invention
Problem to be solved by the Invention
[(00C7]
The present invention is made in view of the
foregoing problem, and seeks to provide a deposition
15 material supply system capable of, with respect to
three or more ring hearths arranged side by side in a
width direction of a substrate to be transferred,
supplying a deposition material alsc to a middle ring
hearth other than ring hearths at both ends and besides
20 capable of evenly supplying the deposition material to
all the ring hearths.
Means for solving the problem
[0008]
The foregoing problem is solved by a deposition
25 material supply system of a vacuum deposition apparatus
characterized in that in the vacuum deposition

apparatus which evaporates a deposition material



5 - 07LSO006P supplied froma deposition material supply chanber
accommodating a large quantity of the deposition material |asting
| ong- peri od continuous running on a ring hearth in a deposition chanber to
thereby forma 5 filmon a substrate transferred above the ring hearth,
three or nore of the ring hearths are arranged side by side in a wdth
direction of the transferred substrate, and the depositiop+f{gyd@l s
supplied to at least a mddle ring hearth other than ring hearths at both
ends 10 by an el ectromagnetic vibrating feeder allowed to adjust a supply
quantity of the deposition material. [0009] Further, the foregoing problem
i s solved by asugepdsid iforomet elepals isuippl yayestierh ofuEp Macthemiddér deposi tion
apparatus characterized in that in the vacuum deposition apparatus which
evaporates a ceposinidert imgt er ildrgupplared tfy ani & hdepieyid s idniavat eri al
supply chanber accommpdating a |arge quantity of the deposition nmaterial
| asti ng | ong- p@eited iadntlianicusy 2@ mampE migdreantrimpureartrining eomdeposi ti on
chamber to thereby forma filmon a substrate transferred above the ring
hearth, three odnmheasftht He @ mpdwedrting arhenr angathesiatey bjoside in a
width direction of the transferred substrate, the deposition material is 25
suppl i ed5t o at flidastora arisddisd natey thearstie mtdrbrakiden the noiredredistiat  bot h
ends by an el ectromagnetic
three or more of the ring hearths are arranged side by
side in a width direction of the transferred substrate,
and the deposition material is supplied to at least a
middle ring hearth other than ring hearths at both ends
10 by an electromagnetic vibrating feeder allowed to
adjust a supply quantity of the deposition material.
[0009]
Further, the foregoing problem is soclved by a
deposition material supply system of a vacuum
15 deposition apparatus characterized in that in the
vacuum deposition apparatus which evaporates a
deposition material supplied from a deposition material
supply chamber accommodating a large gquantity of the
deposition material lasting long-period continuous
20 running on a ring hearth in a deposition chamber to
thereby form a film on a substrate transferred above
the ring hearth, three or more of the ring hearths are
arranged side by side in a width direction of the
transferred substrate, the depcsition material is
25 supplied to at least a middle ring hearth other than

ring hearths at both ends by an electromagnetic

vibrating feeder allowed to adjust a supply guantity of



vibrating feeder allowed to adjust a supply quantity of 6 - 07LSO006P the
deposition material, and in the deposition material supply chanber at
either end, a deposition nmaterial hopper which discharges the deposition
material downward, a wei ghing hopper which weighs the deposition 5 materi al
di scharged fromthe deposition material hopper and receives a fixed
quantity of the deposition material,_ang a funnel -shaped figppgigphi ch
receives a fixed quantity of the deposition material discharged fromthe
wei ghi ng hopper and di scharges it downward, 10 and a quantitative transfer
unit which receives the deposition material discharged fromthe
f unnel - shaped theopjeero=sind supEteasidlt, tand hien riheg dasd it idrerebedoiant  a
predet erm ned supply speed are placed. 15 Effect of the Invention [0010]
Al so when t hr esipgrl ynmrreamiieny dtearittfiee mrendr raandpgeb s i den byatsédeai n a wi dth
direction of a substrate to be transferred and the substrate to be
subj ect ed to fhidppe20 wharamtd igthHasr daandferdaub sabonven tieetser tahg hearths, a
deposition material can be evenly supplied to each of the ring hearths, and
a uni formfil mocanwvays,f ar medigdning hemdstwhatah W5 Brs efhdedewe pi § oon of
Drawings [0011] [Fig. 1] Fig. 1 is a front sectional view of a
5 material discharged from the deposition material hopper

and receives a fixed quantity of the deposition

material, and a funnel-shaped hopper which receives a

fixed guantity of the deposition material discharged

from the weighing hopper and discharges it downward,

10 and a guantitative transfer unit which receives the
deposition material discharged from the funnel-shaped
hopper and supplies it to the ring hearth therebelow at

a predetermined supply speed are placed.

15 Effect of the Invention
(0010]

Also when three cor more ring hearths are arranged
side by side in a width direction of a substrate to be
transferred and the substrate to be subjected to film

20 formation is transferred above these ring hearths, a
deposition material can be evenly supplied to each of
the ring hearths, and a uniform film can be formed on

the substrate.

25 Brief Description of Drawings

[0011]

[Fig. 1] Fig. 1 is a front sectional view of a



7 - 07LS006P deposition apparatus according to a first enbodi nent of the
present invention; [Fig. 2] Fig. 2 is a longitudinal sectional view of a
deposition material supply chanber in the apparatus; 5 [Fig. 3] Fig. 3 is a
pl an view of a deposition material supply chanber in the first enbodi nent
of the present invention; [Fig. 4 Fig. 4 is a fragnentary view taken in
the direction of the arrows along the Ifne {4]-[4] in Fig@7,sb@62 [Fig. 5]
Fig. 5is a fragnentary view taken in the direction of the arrows al ong the
line [5]-[5] in Fig. 2; [Fig. 6] Figs. 6 are sectional views conceptually
15 showi ng the novenment and wei ghing of MyO pellets by a first |ight
sensor, openi A§PaRdtérssprgasht ta st pcsorddinge rar ge ffarst embpddasasi tdfon
mat eri al hopper, and opening and closing of a second di scharge port of a
wei ghi ng hoppé&fe PUCSEER§. 1PVeRrtden:7 are views showing a rotary cylindrical
feeder and a ring hearth in a deposition chanber, Fig. 7-Ais a partially
omitted plan \Fé® &id Fig: 7-BSia honghtudanp)y sachhapadi déevi ew [ Fig. 8]
Fig. 8 is a sectional view showing the 25 g@fration of the rotary
cylindrical f&8ResitipngMagpripg. SYoPd va Chamoed] Iy oMt BePagartalsect i ve vi ew
5 [Fig. 3] Fig. 3 is a plan view of a deposition material
supply chamber in the first embodiment of the present
invention;
[Fig. 4] Fig. 4 is a fragmentary view taken in the
direction of the arrows alcong the line [4]-[4] in Fig.
10 2;
[Fig. 5] Fig. 5 is a fragmentary view taken in the
direction of the arrows along the line [5]-[5] in Fig.
2;
[Fig. 6] Figs. 6 are sectional views conceptually
15 showing the movement and weighing of MgO pellets by a
first light senscor, opening and closing of a first
discharge port of a deposition material hopper, and
opening and closing of a second discharge port of a
weighing hopper:;
20 [Fig. 7] Figs. 7 are views showing a rotary cylindrical
feeder and a ring hearth in a deposition chamber, Fig.
7-A is a partially omitted plan view, and Fig. 7-B is a
partially cutaway side view;
[Fig. 8] Fig. B is a sectional view showing the
25 operation of the rotary cylindrical feeder;

[Fig. 9] Fig. 9 is a partially omitted perspective view

conceptually showing a deposition material supply



conceptual ly showi ng a deposition material supply - 8 - 07LS006P system
constituted of three hoppers in the deposition material supply chanber and
the rotary cylindrical feeder in the deposition chanber; [Fig. 10] Fig. 10
is a plan view of an electromagnetic 5 vibrating feeder applied to the
enbodi nent of the present invention; [Fig. 11] Fig. 11 is a side view of
the sanme; [Fig. 12] Fig. 12 is a sectional viewin the direction _ _of the
line [12]-[12] in Fig. 10; 10 [Fig. 13] FPg. 13 is a secti 8r&P0¥éw in the
direction of the line [13]-[213] in Fig. 12; [Fig. 14] Fig. 14 is a front
view of the sanme; [Fig. 15] Fig. 15 is a graph showng a relationship

bet ween a Coi'sygiéﬁnongkgggggg_e@[g?g@%a%FﬁéggslﬁgQHﬂgth%§§§1eﬂga

el ectromagnetic”vi brating 1 is a sirde view show ng

a case where f{hreesshepugbest EAGRBAS heaVviheating feedans e ned up
with a level difference being provided therebetween; [Fig. 17] Fig. 17 is a

partial side vigwgbhkl Yat gkl REpod9tYBaUMLgeak;Ng of a coil of the
el ectromagnetic vibrating feeder; [Fig. 18] Fig. 18 is a graph showing a

rel ationship betyeenoq pargicle size plagapiipd.MShand.splashgnaccurrence
frequency; 25 FFlg. 19] Fig- 19 is a side view showi ng a case mﬂere

5 vibrating feeder applied to the embodiment of the
present invention;
[Fig. 11] Fig. 11 is a side view of the same:;
[Fig. 12] Fig. 12 is a sectional view in the direction
of the line [12]-[12] in Fig. 10;:

10 [Fig. 13] Fig. 13 is a sectional view in the direction
of the line [131-{13] in Fig. 12:
[Fig. 14] Fig. 14 is a front view of the same;
[Fig. 15] Fig. 15 is a graph showing a relationship
between a coil current value and an MgO carrying

15 quantity in the electromagnetic vibrating feeder;
[Fig. 16€] Fig. 16 is a side view showing a case where
three-step electromagnetic vibrating feeders are lined
up with a level difference being provided therebetween;
[Fig. 17] Fig. 17 is a partial side view illustrating

20 vacuum sealing of a coil of the electromagnetic
vibrating feeder;
[Fig. 18] Fig. 18 is a graph showing a relationship
between a particle size of carried MgO and splash
occurrence frequency;

25 [Fig. 19] Fig. 19 is a side view showing a case where
wire netting is stretched over a trough;

[Fig. 20] Fig. 20 is a schematic plan view showing a



wire netting is stretched over a trough; [Fig. 20] Fig. 20 is a schematic
pl an view showing a - 9 - 07LS006P nodified exanple of the deposition
apparatus; [Fig. 21] Fig. 21 is a sectional front view of a deposition
apparatus of a conventional exanple; and [Fig. 22] Fig. 22 is a sectional
front view showing a 5 case where in Fig, 21, three ring hearths are
arranged side by side. Description of reference nuneral so7p80b2lp 10 10
Deposition Material Supply Chanmber 11 Deposition Material Hopper 12 First
Di scharge Port 13 First Pivot Shaft 14 First Opening/dosing Arm 15 15
Insertion Plug 16 First Air Cylinder 17 Pipe-Shaped Heater 20 Deposition
Chanber 21 WePghRitAgIHeppEP 120 o2 thec slepomiiddiear gerReat U3 Second Pi vot

Shaft 25 Cover Plate 26 Second Air Cylinder 27 First Light Sensor 25 30
I nfl ow Gui de [Fig. 21] Fig. 21 is a sectional front view of a

deposition apparatus of a conventional example; and
[Fig. 22] Fig. 22 is a sectional front view showing a
5 case where in Fig, 21, three ring hearths are arranged

side by side.

Description of reference numerals
[0012]
10 10 Deposition Material Supply Chamber
11 Deposition Material Hopper
12 First Discharge Port
13 First Pivot Shaft
14 First Opening/Closing Arm
15 15 Insertion Plug
16 First Air Cylinder
17 Pipe-Shaped Heater
20 Deposition Chamber
21 Weighing Hopper
20 22 Second Discharge Port
23 Second Pivot Shaft
25 Cover Plate
26 Second Air Cylinder
27 First Light Sensor
25 30 Inflow Guide
31 Funnel-Shaped Hopper

32 Discharge Pipe



31 Funnel - Shaped Hopper 32 Discharge Pipe 10 - 07LSO06P 33 Trough 34 Base
35 Leaf Spring 37 Coil 5 41 Rotary Cylindrical Feeder 42 Cylindrical
Cont ai ner 43 Ri bbon- Shaped Screw 44 Rotating Shaft 47 Modtor 10 48
Decel erator 49 Supply Chute 50 Ring Hearth F El ectromagnetic Vibrating
Feeder S Wre Netting 15 Best node for carrying out the Invention [0013]
As shown in Fig. 1, a deposition materialjgupply system of,thejggesent
invention is applied to a vacuum 20 deposition apparatus having the sane
constitution as that shown in Fig. 22 of a conventional exanple, and a
deposition material supply chanber in the deposition material supply system
for a ring heat3h atfreagher end is shown by Fig. 2 to Fig. 5. Nanely, Fig.
2is a
34 Base
35 Leaf Spring
37 Coil
5 41 Rotary Cylindrical Feeder
42 Cylindrical Container
43 Ribbon-Shaped Screw
44 Rotating Shaft
47 Motor
10 48 Decelerator
43 Supply Chute
50 Ring Hearth
F Electromagnetic Vibrating Feeder
S Wire Netting
15
Best mode for carrying out the Invention
[0013]
As shown in Fig. 1, a deposition material supply
system of the present invention is applied to a vacuum
20 deposition apparatus having the same constitution as
that shown in Fig. 22 of a conventional example, and a
deposition material supply chamber in the deposition
material supply system for a ring hearth at either end
is shown by Fig. 2 to Fig. 5. Namely, Fig. 2 1is a
25 longitudinal sectional view schematically showing a

deposition material supply chamber 10, and Fig. 3 is a

plan view of the depcsition material supply chamber 10.



25 | ongi tudi nal sectional view schematically show ng a deposition materi al
supply chanber 10, and Fig. 3 is a plan view of the deposition nateri al
supply chanber 10. - 11 - 07LSO006P Further, Fig. 4 is a sectional viewin
the direction of the line [4]-[4] in Fig. 2, and Fig. 5 is a sectional
viewin the direction of the line [5]-[5] in Fig. 2. [0014] 5 Referring to
Fig. 2, a deposition material hopper 41, 1@ weighi ng hopper 21 sdiggct |y
below a first discharge port 12 of the deposition nmaterial hopper 11, a
funnel - shaped hopper 31 directly below a second discharge port 22 of the
wei ghi ng hopper_ 21 are 10 provided in the deposition material supply chanber
10, and a di sEHECHEpi peR2 “ati S Fe BRHGM ey fidhridle Hhgsed doppler 31
is inserted into a_deposition chamber 20. The deposition material supply
chanber 10 is téfaddaed 4By (& vdcudmPpufp #nFdritcher? frefeersadig-anrus Fig.
2, Fig. 3, and Fig. .5, 12 pipe-shaped heaters 17 are provided, suspended
froma ceilingVp6M itén tLSAMRE T 198p & thitéh TidtSeri™l~ Suppity Bfamiver 10 so as
to be stuck iq%% gqo pellets as a deposition material in the deposition
mat eri al hopper 1: Additionally, a heater 20 is wapped around an outer
wal | of %he meighin% Qop er 21. Besi%gs, referring to Fig., 2 to Fig. 4, an
input cdver 4 whi chSEIGFEFedWied t e MyGSFAN LT sl fiPr:e
deposition material ho rr 11 is provided in
P ﬁl, a weQ%%lng hopﬂ%r 21 éirectly below a first
discharge port 12 of the deposition material hopper 11,
a funnel-shaped hopper 31 directly below a second
discharge port 22 of the weighing hopper 21 are
10 provided in the depcsition material supply chamber 10,
and a discharge pipe 32 at the bottom of the funnel-
shaped hopper 31 is inserted into a deposition chamber
20. The deposition material supply chamber 10 is
evacuated by a vacuum pump 9. Further, referring to
15 Fig. 2, Fig. 3, and Fig. 5, 12 pipe-shaped heaters 17
are provided, suspended from a ceiling portion 1 of the
deposition material supply chamber 10 s¢ as to be stuck
into MgO pellets as a depeosition material in the
deposition material hopper 11. Additionally, a heater
20 is wrapped arcund an outer wall cof the weighing hopper
21. Besides, referring to Fig. 2 to Fig. 4, an input
cover 4 which is opened when the MgC pellets are put
into the deposition material hopper 11 is provided in
the ceiling portion 1.
25 [0015]
The cylindrical first discharge port 12 of the

deposition material hopper 11 is closed by inserting an



the ceiling portion 1. 25 [0015] The cylindrical first discharge port 12 of
the deposition material hopper 11 is closed by inserting an - 12 - 07LS006P
insertion plug 15 constituted of a columar portion 15b fixed to a front
end side of a flat plate portion 14p of a first opening/closing arm 14
turned by a first pivot shaft 13 and a conical portion 15a thereon having 5
the sane dianeter from bel ow, and opened by pwling out the7rgsemnt on plug
15 downward. Further, the second discharge port 22 of the weighing hopper
21 is closed by bringing a cover plate 25 turned by a second pivot shaft
23 into contact therewith in an inclined state 10 from bel ow, and opened by
separ ati ng t helegestiphareugs 15dermsand utker offr emcoRefrear ppntd oFi g.o, the
first pivot shaft 13 which causes the first discharge port 12 of the
deposi tion mat éik&H Reppef rontt 6ne saplened andladl pdeds padtiven 1w an air
cylinder 16, and referring 15 to Fig. 5, the second pivot shaft 23 which
causes the se€énd disehapgenpony cipsanat Remndidglivrgeropperr ZLass be opened
and closed is driven by an air cylinder 26. [0016] The above deposition
materi al hoppeP1Y®tcghaf20 laceofmedaraeichd MYOtien dda shegepiahavting
enabling_ continuous running of the vacuum deposition apparatus, for
exanmpl e, 5f or t WBewEERS Eiafster fRemwbiedRivng amgpp@ened by pulling out
the insertion plug 15 downward. Further, the second
discharge port 22 of the weighing hopper 21 is closed
by bringing a cover plate 25 turned by a second pivot
shaft 23 into contact therewith in an inclined state
10 from below, and opened by separating the cover plate 25
downward therefrom. Referring to Fig. 4, the first
pivot shaft 13 which causes the first discharge port 12
of the deposition material hopper 11 to be opened and
closed is driven by an air cylinder 16, and referring
15 to Fig. 5, the second pivot shaft 23 which causes the
second discharge port 22 of the weighing hopper 21 to
be opened and closed is driven by an air cylinder 26.
[0016]
The above deposition material hopper 11 can
20 accommodate the MgO pellets of a quantity enabling
continuous running of the wvacuum deposition apparatus,
for example, for two weeks or more. The weighing hopper
21 receives the MgO pellets discharged by opening the
first discharge port 12 of the deposition material
25 hopper 11 thereabove with the second discharge port 22
at its bottom being closed, and the gquantity to be

received is always a fixed gquantity. Namely, referring



21 receives the MyO pell ets discharged by opening the first discharge port
12 of the deposition material 25 hopper 11 thereabove with the second

di scharge port 22 at its bottom being closed, and the quantity to be
received is always a fixed quantity. Nanely, referring - 13 - 07LS006P to
Fig. 2, the weighing hopper 21 is provided with a first |ight sensor 27
constituted of a light-emtting elenment 237a attached to ong7ssdewal | of
sidewal | s facing each other at a predeterm ned height and a 5

i ght-receiving el enent 27b attached to the other sidewall, so that when
the quantity of the MJO pellets received fromthe deposition materia

hopper 11 inckeaBes- ahd therebyghiptt hpppart Ré LBghrowiied ngthekement 27a
to the light-receiving elenment 27b of the 10 first |ight sensor 27 is cut
of f by the MpE pesfetsghtt penearofi renaeibeted ahfdat héghirsmigitdemar ge port
12 of the deposition material hopper 11 is closed. The quantity of the MO
pel | ets wei ghe®l®Yeihel Wi ghtAghefoppepne1sidenadlanti sjdesrtésponding to
the quantity 15 to be supplied to a rotary cylindrical feeder 41 described
later in the d%ﬁ%k?gi%ﬁcghﬁﬁB%F 2b.2 poedefernéntdnhelgskaped Ropper 31
existing directly below the second discharge port 22 of the weighing 20
hopper 21 is athebbereesliyindectABRERGOZpRI PEESCHREChEr §B8 PEBRYt he wei ghi ng

hopper 21 as they are.to ,
sidewall, so that when the guantity of the MgO pellets

received from the deposition material hopper 11
increases and thereby light from the light-emitting
element 27a to the light-receiving element 27b of the
10 first light sensor 27 is cut off by the MgO pellets,
the cutoff is detected and the first discharge port 12
of the deposition material hopper 11 is closed. The
quantity of the Mg0 pellets weighed by the weighing
hopper 21 is a guantity corresponding to the quantity
15 to be supplied to a rotary cylindrical feeder 41
described later in the deposition chamber 20.
[0017]
The funnel-shaped hopper 31 existing directly
below the second discharge port 22 of the weighing
20 hopper 21 is a hopper to guide the MgC pellets
discharged from the weighing hopper 21 as they are to
the rotary cylindrical feeder 41 placed in the
deposition chamber 20 without scattering and losing
them, and the discharge pipe 32 in a vertical direction
25 attached to a bottom portion is inserted into the
deposition chamber 20 without the bottom portion being

opened and closed.



the rotary cylindrical feeder 41 placed in the deposition chanber 20
W t hout scattering and losing them and the discharge pipe 32 in a verti cal
direction 25 attached to a bottom portion is inserted into the deposition
chanber 20 wi thout the bottom portion being opened and closed. - 14 -
07LS006P [0018] Figs. 6 are partially omtted perspective views
schematical |y showi ng the discharge and weighing of the My3peldgss by the
above first |light sensor 27, opening 5 and closing of the first discharge
port 12 of the deposition material hopper 11, and opening and closing of
t he second di scharge port 22 of the weighing hopper 21. Nanely, Fig. 6-A
shows a state [Wid8d the first discharge port 12 of the deposition nmateri al
hopper 11 10 is closed, the MO pellets are accommpdated in the deposition
mat eri al hopper 11Figsd tthersegend idilsighamyge t gubrde 2deit ithe wedghi ng hopper
21 to which the first 1ight sensor 27 for weighing is attached is closed,
Fig. 6-B showschegtadticadher shahvarfg ridte glihasthastof tarkB wibi ghurmg e hetlie r st
openi ng/ cl osing arm 14 and the insertion plug 15 downward to open the first
di scharge poMgOlpedflatite kdepdsi tabmvardtigrdtall igippererisiot & T hevedying
dischargg the MJO pellets to the wei ghing hopper 21 therebel ow, and Fig.
6- C shows a stdce adtfsriag i Xdhes (frifesde digmlange thwertvgi@ pef |81 acconmopdat ed
in the
deposition material hopper 11, and opening and closing
of the second discharge port 22 of the weighing hopper
21. Namely, Fig. 6-A shows a state where the first
discharge port 12 of the deposition material hopper 11
10 is c¢losed, the MgO pellets are accommodated in the
deposition material hopper 11, and the second discharge
port 22 of the weighing hopper 21 to which the first
light senscor 27 for weighing is attached is closed,
Fig. 6-B shows a state where the first pivot shaft 13
15 turns the first opening/closing arm 14 and the
insertion plug 15 downward to open the first discharge
port 12 of the deposition material hopper 11 to thereby
discharge the Mg0O pellets to the weighing hopper 21
therebelow, and Fig. 6-C shows a state where the
20 surface level of the MgO pellets accommcdated in the
weighing hopper 21 rises and thereby a ray of light
from the light-emitting element 27a to the light-
receiving element 27b of the first light sensor 27 is
cut off, whereby the first discharge port 12 of the
25 deposition material hopper 11 is cleosed by inserting

the insertion plug 15 thereinto by turning the first

pivot shaft 13 in a reverse direction, so that a fixed



wei ghi ng hopper 21 rises and thereby a ray of light fromthe light-emtting
el ement 27a to the light- receiving elenent 27b of the first |Iight sensor 27
is cut off, whereby the first discharge port 12 of the 25 deposition

mat eri al hopper 11 is closed by inserting the insertion plug 15 thereinto
by turning the first pivot shaft 13 in a reverse direction, so that a fixed
- 15 - 07LS006P quantity of the MJO pel |l ess are accommodat ed1,sotteer eaf t er

t he second pivot shaft 23 turns the cover plate 25 downward and thereby the
fixed quantity of the MO pellets weighed in the deposition nmaterial hopper
5 11 are discharged to an upstreamend portion of an inflow guide 30 in the
deposi ti on chambent2gvt ivdr shel HwO wed lets fanen elcoshmpeth teshper 31. [ 0019]
Fig. 7s are views showing the rotary cylindrical 10 feeder 41 shown with a
ring hearth 50tpeaeadtes the desosid Pavochamedt 26, thimys The iovemartial ly
omtted plan view, and Fig. 7-Bis a partially cutaway side view As shown
in Fig. 7-B, iRleke ot deynepiricndnicc &heriebaddhed £ ixed iart-ishamsd Ee ew 43
is attached to_an 15 inner peripheral surface of a cylindrical container 42
which is rotat ¥§OwPeR liets aviigheshtar thecldepedlitamd @ategtiatli sttt 44 of
the cylindrical container 42 is supported by a bracket 46 via a bearing 45.
The inneP capadi B¥Soflitkéad@eichda eal LesHrEame el toy tdam (o gay

inflow guide 30 in the deposition chamber 20 therebelow
via the funnel-shaped hopper 31.
[0019]
Fig. 7s are views showing the rotary cylindrical
10 feeder 41 shown with a ring hearth 50 placed in the
deposition chamber 20, Fig. 7-A is a partially omitted
plan view, and Fig. 7-B is a partially cutaway side
view. As shown in Fig. 7-B, in the rotary cylindrical
feeder 41, a ribbon-shaped screw 43 is attached to an
15 inner peripheral surface of a cylindrical container 42
which is rotated with its axis center inclined, and a
rotating shaft 44 of the cylindrical container 42 is
supported by a bracket 46 via a bearing 45. The inner
capacity of the cylindrical container 42 is set larger
20 than the guantity of the MgO pellets in the weighing
hopper 21. The rotating shaft 44 is driven by the motor
47 and rotated while being decelerated by a decelerator
48. The above rotating shaft 44 is inclined at an angle
of 55 degrees with respect to a horizontal surface. As
25 shown in Fig. 8, the MgO pellets in the cylindrical
container 42 to which the ribbon-shaped screw 43 is

attached are transferred upward along the lowest



20 than the quantity of the MyO pellets in the weighing hopper 21. The
rotating shaft 44 is driven by the notor 47 and rotated whil e being

decel erated by a decelerator 48. The above rotating shaft 44 is inclined at
an angle of 55 degrees with respect to a horizontal surface. As 25 shown in
Fig. 8 the MyO pellets in the cylindrical container 42 to which the

ri bbon-shaped screw 43 is attached are twansferred upwardoaiieogdrhe | owest
- 16 - 07LS006P portion of an inner wall surface of the cylindrical
container 42 being rotated and sent out fromthe | owest portion of an upper
end edge of the cylindrical @ container 42. 5 [0020] Incidentally, although
not shown, a PEEGAET PGhen d8RSEr Wanilc s urd ageniofortingg e neumitsErL of
rotations of the rotating shaft 44 is provided near the rotating shaft 44.
The supply qu&RPIEE}FNSE tHee PREOIpEIOLEts St pof BENtheUrotfdop dig ndmasdl f eeder
41 to the ring hearth 50 is calculated by the nunber of rotations of the
rotating shaf POEE10BnGInwAEN UPRELs §FF1 PIgFart e &XEREST 833 edet er ni ned

val ue, the second di scharge port 22 of the weighing hopper 21 is opened,
and the MyO pEPRERSRES &fe discharged to the rotary cylindrical feeder 41
via the funnel - ped hopper 31. [0021] Mbreover, a supply chute 49 to
receivegthe I\/E@OE%(ﬁl PR

Incidentally, although not shown, a second light
sensor which is monitoring the number of rotations of
the rotating shaft 44 is provided near the rotating
shaft 44. The supply quantity of the MgO pellets from

10 the rotary cylindrical feeder 41 to the ring hearth 50
is calculated by the number of rotations of the
rotating shaft 44, and when the supply quantity reaches
a predetermined value, the second discharge port 22 of
the weighing hopper 21 is opened, and the MgO pellets

15 are discharged to the rotary cylindrical feeder 41 via
the funnel-shaped hopper 31.

[0021]

Moreover, a supply chute 49 to receive the MgO
pellets sent out from the cylindrical container 42 of

20 the rotary cylindrical feeder 41 and supply them to the
ring hearth 50 is provided near the downstream side of
the rotary cylindrical feeder 41. Namely, one end side
of the supply chute 49 is situated clcse to and so as
to surround the upper end edge of the rotating

25 cylindrical container 42, and the other end side
extends to a position directly above the ring hearth

50. Further, referring to Fig. 9 which is a partially



pellets sent out fromthe cylindrical container 42 of 20 the rotary
cylindrical feeder 41 and supply themto the ring hearth 50 is provided
near the downstream side of the rotary cylindrical feeder 41. Nanely, one
end side of the supply chute 49 is situated close to and so as to surround
t he upper end edge of the rotating 25 cylindrical container 42, and the
other end side extends to a position direqgtly-above the ringgikearssh 50.
Further, referring to Fig. 9 which is a partially 17 - 07LS006P onitted

per spective view show ng the deposition material supply chanber 10, the
rotary cylindrical feeder 41, and the ring hearth 50 and a view show ng a
deposi ti on mat 8FiLAlLeSupEryPreFstiam ot ean seehddiarade sfer® stiftd pr esent
invention, in the deposition chanber 20 into which the discharge pipe 32 at
the bottom of FRESIEGANSLPEHYpSHaRESFerl 031 the inpdermvedy tikeiniddlow gui de

30, located directly below the discharge pipe 32, to guide the MJO pellets
to the rotary &fFPRdritdal ancedbe f(}ntgl%ies?‘rﬁrhoﬁod@d{d and iewdehertiregam end of
the inflow guide 30 is placed so as to cover the rotating cylindrical
cont ai ner 42 afi®ROSLtGRD Hrseaicd Stperlef somtemutthen sReEBRE tppl y
chute 49_is placed downstream side of the rotary cylindrical feeder 41. 15
[0022] Next, afD8l BELPEREgASTEE OB atlifn ¢ hee @0 SH tisdy chagibe iedths f or

supplying the deposition material from
into which the discharge pipe 32 at the bottom of the

funnel-shaped hopper 31 is inserted, the inflow guide
30, located directly below the discharge pipe 32, to
guide the MgO pellets to the rotary cylindrical feeder
10 41 is provided, and a downstream end of the inflow
guide 30 is placed so as to cover the rotating
cylindrical container 42 at a slight distance
therefrom. Further, the above supply chute 49 is placed
downstream side of the rotary cylindrical feeder 41.
15 [0022]

Next, an electromagnetic vibrating feeder F used
as a means for supplying the deposition material from
the same deposition material supply chamber 10 as above
to the middle ring hearth 50 will be described. As

20 shown in Fig. 10 to Fig. 14, a base 34 is placed below
a gutter-shaped trough 33, and the trough 33 is joined
with this base by a pair of inclined leaf springs 35
and fixed to a trough mounting member 36 by bolts.
Below this mounting member 36, an electromagnetic coil

25 37 1s fixed to the above base 34, When an alternating
current is passed through the electromagnetic coil 37,

referring to Fig. 17, alternating magnetic attracticn



the sane deposition materi al
hearth 50 wi ||

supply chanber 10 as above to the mddle ring
be described. As 20 shown in Fig. 10 to Fig. 14, a base 34 is

pl aced bel ow a gutter-shaped trough 33, and the trough 33 is joined wth

this base by a pair of

nounting nenber 36 by bolts. Below this nmounting nenber 36, an
el ectromagnetic coil 25 37 is fixed t-o the above base 34. Wiegogmp

al t er nat

i ng

current is passed through the el ectromagnetic coil 37,

referring to Fig. 17, alternating magnetic attraction - 18 - 07LSO006P

is generated between a fixed core 38 and a_.novable core 39,
vibrates in tRBTCHi FEcOrBRTELeEhBeAFESH & (rrgd £2reand @@Q én the

inclined | eaf springs 35 and fixed to a trough

force

t he trough 33
trough

33 is carried in the direction of the arrow P 5 (Fig. 12) since the pair of

| eaf springs BSVPBLEl 50&8 3ﬁvtﬁh§ntFﬁ@9Pn§@|BAbrPG@§3Pn Fhg. 15 shows a
current value and an MgO carrying quantity.

relationship between a coi
This is 10 créaregtippnrieshevargey 6f (¥0gnedgur eémentioPalogedhend

reliable.

represented by PHEMh

kg/ hr
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the coil,
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can be gsen that when the coil., current value which is

ncr eases al

li near Thi s t hat .t he 0O.15 carryijng
Elgasﬂgi é&PG@téhebVa&ﬁaﬁg ﬁ&a tﬁ@r&@ﬁﬁe%% t6 Bdagsslied to

can

for exgng 1n%llnatlon

[0023]

Fig. 15 shows a relationship between a coil
current value and an MgQ carrying quantity. This is
created from mean values of 10 measurement values and
highly reliable. It can be seen that when the coil
current value which is represented by the horizontal
axis increases, the MgQ carrying quantity kg/hr
increases almost linearly. This shows that the MgO
carryling quantity can be easily adjusted by changing
the current to be applied to the coil, for example, the
magnitude of variable resistance. Thus, although MgO is
supplied from the deposition material supply chamber 10
to the ring hearth 50 at either end portion, if the
coil current value is adjusted sc that the supply
quantity becomes equal to the above supply gquantity,
MgC can be supplied evenly to three ring hearths 50.
[0024]

Fig. 18 is a graph showing a relationship between
an MgO pellet particle size X (mm) and splash
occurrence frequency (number of splashes per minute)

where the acceleration voltage of an electron gun is 20

hi ghl y
$Snfar 184 41 hEPeSESCIRE RGO EEr AFERY duantity



magni tude of variable resistance. Thus, although MJjOis supplied fromthe
deposition material supply chanber 10 to the ring hearth 50 at either end
portion, if the 20 coil current value is adjusted so that the supply
gquantity becones equal to the above supply quantity, MO can be supplied
evenly to three ring hearths 50. [0024] Fig. 18 is a graph show ng a

rel ati onship between 25 an MO pellet- patdicl-e size X (m) pandosplpash
occurrence frequency (nunber of splashes per mnute) where the acceleration
vol tage of an electron gun is 20 19 - 07LSO006P kv, the deposition speed is
3.6 nms, and the em ssion current of the electron gun is 200 mA, and the
spl ash occurrbhcethfedapnejtienispeatdenst Be EMyO/ par 8nel &hsi gaisgijon 0.8 to
1.5, whereas the splash occurrence 5 frequency is O when the MJO particle
size X is 1 tocgrreptigfathanglactson. gaecdpdLAfl P2 i fndashehswad aish Fi g.

19, wire netting (for exanple, punching netal) S as a classifying nmeans is
stretched overCERBr{eBGHNEBSILABCYi £8 polevWBRReths MeP PEYIifdkcosSIESS mm or
| ess, MJO 10 having a particle size equal to or |ess than the above size
can be removedX WhePeBytPhé-BecifpERaE hespPadfbs OCEHA BB CRDSt |y
elimnated. [0025] 1In Fig. 19, nuneral 52 represents a guide _tube to 15
col | ect MO whiERTIHEECYalFen Wh%ﬁ]EB?e@ggfpﬁﬁglﬁﬂ?eSlze is 1 to 3,

2 to 3, and 4 to 5. Accordingly, if, as shown in Fig.
15, wire netting (for example, punching metal) S as a
classifying means 1is stretched over the trough 33 and
its pore size is set to 1 mm or 1.5 mm or less, MgC
10 having a particle size equal to or less than the above
size can be removed, whereby the occurrence of splashes
can be mostly eliminated.
[0025]
In Fig. 19, numeral 52 represents a guide tube to
15 collect MgO which has fallen from pores of the wire
netting S. A receiving box 53 to accommodate MgO having
a small particle size is provided therebelow.
[0026]
Incidentally, if instead of stretching the wire
20 netting S of Fig. 19, the trough 33 is placed slightly
upward with respect to a material transfer direction j,
smaller MgQ particles gradually occupy a lower portion
of a layer to be transferred by a publicly known
vibrating action, and they gather at a right end
25 portion of the trough 33 in this figure, so that it is
only necessary to provide the receiving box 53 at a

right end.



netting S. A receiving box 53 to accommpdate MO having a small particle

size is provided therebelow [0026] |Incidentally, if instead of stretching
the wire 20 netting S of Fig. 19, the trough 33 is placed slightly upward
wWith respect to a material transfer direction j, smaller MO particles

gradual ly occupy a |lower portion of a layer to be transferred by a publicly
known vibrating action, and they gather a8 a-right end 25 pprégeepof the
trough 33 in this figure, so that it is only necessary to provide the
receiving box 53 at a right end. 20 - 07LS006P [0027] Fig. 17 shows a seal
mechani smof the electromagnetic coil 37, and a casing 40 is attached to
the base 34 vi&P@%kal ring g so as to surround the 5 coil 37. Al though not
shown, a through hole is yrovided in this base 34 (needless to say, inside
the seal ring g), Bldead whews o2 stppl ynedlearisment thebe applied to the
el ectromagnetic coil 37 is inserted therethrough, and although not shown, a
cool i ng pi pe tD&VoroRIENdDi@| @tk otrhgnaitd ca cor$1BT 46 imsattadhetiotigh the
same through hole. [0028] = The el ectromagnetic coil 37 is manufactured in a
publicly knowthartete Hhdviad s2 otk FHeUl@t$Pgas to surround the

5 coil 37. Although not shown, a through hole is provided

in this base 34 (needless to say, inside the seal ring
g}, a lead wire to supply the current to be applied to
the electromagnetic coil 37 is inserted therethrough,
and although not shown, a cooling pipe to cool the

10 electromagnetic coil 37 is inserted though the same
through hole.
[0028]

The electromagnetic coil 37 is manufactured in a

publicly known manner, and its outer insulating

15 material is, for example, impregnated with varnish to
ensure insulation. When the current is applied to the
coil 37 in a vacuum, as might be expected, the ccil 37
generates heat and rises in temperature. Consequently,
a vacuum atmosphere is contaminated by the varnish and

20 other evaporants, thereby adversely affecting film
formation in the deposition chamber 20. Hence, it is
desirable that as described above, the ccil 37 be
insulated from the vacuum atmosphere by the casing 40.
However, depending on the structure of the coil 37 or

25 depending on the heat generation temperature of the
coil, it is also possible to omit the casing 40 for

sealing and expose the coil in the deposition chamber



15 material is, for exanple, inpregnated with varnish to ensure insulation
When the current is applied to the coil 37 in a vacuum as m ght be
expected, the coil 37 generates heat and rises in tenperature.
Consequently, a vacuum at nosphere i s contam nated by the varnish and 20

ot her evaporants, thereby adversely affecting film formation in the
deposition chanber 20. Hence, it is desieable-that as descrihedosdove, the
coil 37 be insulated fromthe vacuum at nosphere by the casing 40. However,
depending on the structure of the coil 37 or 25 depending on the heat

generation tenperature of the coil, it is also possible to omt the casing
40 for sealin&oand expose the coil in the deposition chanber - 21 -
07LS006P 20. [0029] The enbodi nent of the deposition material supply
systemis constlp@téd as above, and |ts operatlon will 5 be described

bel ow. [ 0030] Referrlng to Fig. in Fig. 2, it will be assuned

that the deposition Hﬁt@ﬁpgﬁlﬁﬁﬂﬁepflfhﬁf Qﬂﬂ?%ﬂﬁﬂ%ﬂﬁﬁQﬂ¥%ﬁﬁeﬁQRﬂl%upply
chanber 10 is in a state 10 where the insertion pIu 15 with a conlca
portion 15a i SYPh&Er t&d SPRSS HE Sy FSndRovar ANt tdh Shfade Portilla2 at
its bottpopm and thereb¥ %he flrst dlscharge port 12 is closed, the MO
pel lets of a qREnErEyTeRas! PRg°

[0030]

Referring to Fig. 1 to Fig. 5, in Fig. 2, it will
be assumed that the depcsition material hopper 11 of
the deposition material supply chamber 10 is in a state

10 where the insertion plug 15 with a conical portion 1ba
is inserted intoc the cylindrical first discharge port
12 at its bottom and thereby the first discharge port
12 is closed, the MgO pellets of a quantity enabling
continuous running for two weeks or more of the vacuum
15 deposition apparatus are accommodated in the deposition
material hopper 11 and are in a heated state by the
pipe-shaped heaters 17 inserted into the MgO pellets in
the deposition material hopper 11, the deposition
material supply chamber 10 is evacuated by the wvacuum
20 pump 9, and that moisture contained in the MgO pellets
is sufficiently removed. Further, it will be assumed
that the weighing hopper 21 accommodates a weighed
predetermined quantity of the MgO pellets with its
second discharge port 22 closed. Furthermore, citing
25 Fig. 9, it will be assumed that also in the evacuated
deposition chamber 20, a fixed quantity of the MgO

pellets are accommodated in the cylindrical container



continuous running for two weeks or nore of the vacuum 15 deposition
apparatus are accommodated in the deposition material hopper 11 and are in
a heated state by the pipe-shaped heaters 17 inserted into the MJO pellets
in the deposition material hopper 11, the deposition material supply
chanber 10 is evacuated by the vacuum 20 punp 9, and that noisture contained
in the MgO pellets is sufficiently renmoved. Eurther, it w phrbeogssuned
that the wei ghing hopper 21 acconmpdates a wei ghed predeterm ned quantity
of the MgO pellets with its second discharge port 22 closed. Furthernore,
citing 25 Fig. 9, it will be assuned that also in the evacuated deposition
chanber 20, a $%#xef guantePtgrvfcyhendgoapefeederafd, asodntrbadat stiein the
cylindrical container - 22 - 07LS006P 42 of the rotary cylindrical feeder
41, and that thetafvt@yyiegriaati Eapdesetieraud bhe rhegrhagrhbabfhaBe are
actuated. [0031] 5 In the deposition chanber 20, referring to Fig. 7- B,
the MyO pel | et3“F¥2E®@d- cylindrical container 42 of the rotary cylindrica
feeder 41 rotated_by the inclined rotating shaft 44 rise along the inner
peri pher al surf%%%lﬁy the ribbon-shaped screw 43, are 10 quantitatively sent
out fromthe |owest_portion of the wupper end edge and evenly supplied onto
the ring hearth 50lWwniR® fePeathipRgchemacr odfr ofafr6RiBPetd Flor 7-

B, the MgO pellets in the cylindrical container 42 of
the rotary cylindrical feeder 41 rotated by the
inclined rotating shaft 44 rise along the inner
peripheral surface by the ribbon-shaped screw 43, are

10 quantitatively sent out from the lowest portion of the
upper end edge and evenly supplied onto the ring hearth
50 which is rotating at a low rotation speed (for
example, one rotation per hour) through the supply
chute 49, and forms an MgO-deposited film cn a

15 substrate in the deposition chamber 20. The number of
rotations of the rotating shaft 44 of the rotary
cylindrical feeder 41 is monitored by the second light
sensor, and the supply quantity from the cylindrical
container 42 to the ring hearth 50 is calculated,

20 whereby when the supply quantity reaches the
predetermined value, the second air cylinder 26 is
driven to turn the second pivot shaft 23 and also turn
the cover plate 25 and thereby the second discharge
port 22 of the weighing hopper 21 is opened, so that

25 the MgO pellets are discharged from the weighing hopper
21, received by the funnel-shaped hopper 31, and

discharged from the vertical discharge pipe 32 at the



exanpl e, one rotation per hour) through the supply chute 49, and forns an
MyO- deposited filmon a 15 substrate in the deposition chanber 20. The
nunber of rotations of the rotating shaft 44 of the rotary cylindrical
feeder 41 is nonitored by the second light sensor, and the supply quantity
fromthe cylindrical container 42 to the ring hearth 50 is cal cul ated, 20
wher eby when the supply quantity reaches jfe _predeterm nedpypktggpt he
second air cylinder 26 is driven to turn the second pivot shaft 23 and al so
turn the cover plate 25 and thereby the second discharge port 22 of the
wei ghi ng hopper 21 is opened, so that 25 the MJO pellets are di scharged from
t he wei ghi ng hoppeem @1, thectunedl byhabedf noppkrsBapedthopper 31, and
di scharged fromthe vertical discharge pipe 32 at the 23 - 07LSO006P bottom
of the funnel -shhpedrhopperoBiainen £hecfcyhéendotsaly cphbiadmécad2 of the
rotary cylindrical feeder 41 via the inflow guide 30 of the deposition
chanber 20. Theeedpuacityvot the tyfiadrgcafiecoht afnehe5d4posstiade | ar ger
than the quantity of the MJO pellets in the weighing hopper 21, so that the
MJO pel l ets nehambove? | oWle crandwi oy ldhdihcaty comdai el dontain@B82] Wien
the cover plate 25 of the weighing hopper 21 10 is opened and a
predet ermi ned 4% nespagdeslargersebandthai gueptindepf26hesMabt palledtst he
second pivot shaft 23
in the weighing hopper 21, so that the MgO pellets
never overflow from the cylindrical container 42.
[0032]
When the cover plate 25 of the weighing hopper 21
10 is opened and a predetermined time passes, the second
alr cylinder 26 is actuated, the second pivot shaft 23
is turned in a reverse directiocn, and the cover plate
25 closes the second discharge port 22 of the weighing
hopper 21. Subsequently, referring alsc to Fig. 6, the
15 first air cylinder 16 is driven, the first pivot shaft
13, together with the first opening/closing arm 14, is
turned, the insertion plug 15 which closes the first
discharge port 12 of the deposition material hopper 11
is pulled out from the first discharge port 12, and the
20 MgO pellets are discharged from the depocsition material
hopper 11 to the weighing hopper 21 by their own
weight. With the passage of time, the surface level of
the MgC pellets accommodated in the weighing hopper 21
rises, and when a cutoff of a ray of light from the
25 light-emitting element 27a to the light-receiving
element 27b of the first light sensor 27 by the

accommodated MgQO pellets is detected, the above first



is turned in a reverse direction, and the cover plate 25 closes the second
di scharge port 22 of the weighing hopper 21. Subsequently, referring also
to Fig. 6, the 15 first air cylinder 16 is driven, the first pivot shaft

13, together with the first opening/closing arm 14, is turned, the
insertion plug 15 which closes the first discharge port 12 of the
deposition material hopper 11 is pulledout fromthe firstooscherge port
12, and the 20 MyO pellets are discharged fromthe deposition nmateri al
hopper 11 to the weighing hopper 21 by their own weight. Wth the passage
of time, the surface |evel of the MJO pellets accommpdated in the weighing
hopper 21 ri sl @nbindrih B cig ddfivinain oy BEverghtdirentiae, 25he
light-emtting element 27a to the light-receiving element 27b of the first
| i ght sensor ZAIRLtHE REDrbdbE N MO ¢l iete the deiest edischeradove
first - 24 - 0O7LSO06P air cylinder 16 is driven in a reverse direction, the
i nsertion plud% i 24 g tidte i htost Hélschargelikerar e opokke12, and the
first discharge port 12 of the deposition material hopper 11 is c|osed. At
this time, 599PISIYsPIRLERERPRREY shit fhTechPsethe Fonitduls arad on 15a
of the insertion plug 15 comng into contact with a | ower end of the
cylindrial fi¥stis of Y poreonicabugurface of sbheosenbfelto stop the
insertion plug 15 by putting a distance smaller than 10 the size of the MO
pel | et bet meerpqwabmﬁaé?g gte tHesertion plug 15 coming into

contact with a lower end of the cylindrical first
discharge port 12, but it is also possible to stop the
insertion plug 15 by putting a distance smaller than
10 the size of the MgO pellet between the lower end of the
first discharge port 12 and the conical surface of the
conical portion 15a. Thus, the predetermined quantity
of the MgO pellets are accommodated in the weighing
hopper 21. After this, the same operation is repeated,
15 and film formation of the MgO film on a substrate G by
the deposition material supply system is performed
continuously over a long period.
[0033]
In addition to the above insertion plug 15, an
20 insertion plug {corresponding to 15 in Fig. 2) such
that using a columnar portion (corresponding to 15b in
Fig. 2) whose diameter is made slightly smaller and a
conical portion (corresponding te 15a in Fig. 2), and a
gap between an outer peripheral surface of the columnar
25 porticn {corresponding to 15b in Fig. 2) and an inner
surface of the first discharge port 12 is smaller than

the size of the MgO pellet is also possible. In so



first discharge port 12 and the conical surface of the conical portion 15a.
Thus, the predeterm ned quantity of the MyO pellets are accommbdated in the
wei ghing hopper 21. After this, the sanme operation is repeated, 15 and film
formation of the MJO filmon a substrate G by the deposition materi al
supply systemis perforned continuously over a long period. [0033] 1In
addition to the above insertion plug 15, zen 20 insertion plugkoosp
(corresponding to 15 in Fig. 2) such that using a columar portion
(corresponding to 15b in Fig. 2) whose dianeter is made slightly snmaller
and a conical portion (corresponding to 15a in Fig. 2), and a gap between
an outer peri pifamd, sdrg 30 gfel it solamelr D5l bointontieorbbesponaing to 15b
in Fig. 2) and an inner surface of the first discharge port 12 is snaller
than the sizéhsralhe WPOMNED I8l it 1l meveosst bl @ught seePBeen O7LS006P
doing, the MJO pellets do not fall into the above gap, whereby the MO

pel | et s never lgstetanfhtobdiheehi e disvitrendoft the dnd stheli Skaar ge port
12 and the flat. plate portion 14p of the first opening/closing arm14 5 to
whi ch the insétkdtsh Hﬂlﬂglc(ltdr‘%%scpgﬁﬂﬁgﬁt@qwﬁﬁﬂlw@lqglIl‘lfs 4¥meld Besi des,
a conical insertion plu having a bottom surface with the sanme dianmeter as
a bottom sur frEe&toCh He'g ndere i torPihIRHAS SR EERMENT FasEP tien pl ug

havi ng a bottom surface with the sane _ . .
Fig. 2) is fixed. Besides, a conical insertion plug

having a bottom surface with the same diameter as a
bottom surface of the insertion plug 15 or a cocnical
insertion plug having a bottom surface with the same
10 diameter as a bottom surface of the above insertion
plug (corresponding to 15 in Fig. 2) with the slightly
smaller diameter can be adopted.
[0034]
Moreover, according to the present invention, MgO
15 is supplied from the electromagnetic vibrating feeder F
to the middle ring hearth 50 out of three ring hearths
50 arranged side by side. As shown in Fig. 1, the
substrate G to be subjected to deposition is being
transferred in a direction orthogonal to the direction
20 of the side-by-side arrangement, the electromagnetic
vibrating feeder F is placed without its device height
being set as large as that of the deposition material
supply chamber 10 on either side and at a height lower
than that thereof, whereby there is no problem in terms
25 of the structure of the device, and further as
described in Fig. 15, it 1s experimentally confirmed

that when the coil current value is changed, for



10 di aneter as a bottom surface of the above insertion plug (corresponding
to 15 in Fig. 2) with the slightly smaller dianeter can be adopted. [0034]
Mor eover, according to the present invention, MJO 15 is supplied fromthe
el ectromagnetic vibrating feeder F to the mddle ring hearth 50 out of three
ring hearths 50 arranged side by side. As shown in Fig. 1, the substrate G
to be subjected to deposition is being txgansterred in a digecdyoop
orthogonal to the direction 20 of the side-by-side arrangenent, the
el ectromagnetic vibrating feeder F is placed without its device height
being set as large as that of the deposition material supply chanber 10 on
ei ther side arfkample hdigm 0oy ta M thaas tirerof, Whereby Md@re is no
problemin ternms 25 of the structure of the device, and further as
descri bed in FMaFIyisg iquantidperd Mentalngstonfieamly ¢lmtgevwen Irhe coil
current value is changed, for - 26 - 07LS006P exanple, from0.4 Ato 0.7 A
as in Fig. 15PaMe MEr cditrsidiprRiuait iEyg kgl hrskdwested smeaméytshanges. | n
particular, the graph in Fig. 15 shows neasurenents from nmean values of 10
measurement s &P SSAYHL BT QF alfl aneagurenentyy aptdi s shbylellyvas a function
ina storage of a control unit, it is possible to regulate the coil
current “val ue &0 t3hke t hd Estippby ogaaht ilty stheedhes équainatd arhe rswppl y
guantity fromthe .
storage of a contrel unit, it is possible to regulate
the coil current value so that the supply quantity
becomes equal to the supply quantity from the
deposition material supply chamber 10 on either side
10 using this relationship and supply the same quantity as
on either side alsc to the middle hearth S0.
[0035]
The embodiment of the present invention is
described above, but the present invention is not
15 limited to the above but can be variously modified
based on the technical idea of the present invention.
[0036]
For example, in the above embodiment, three ring
hearths 50 are arranged side by side, but many more
20 ring hearths may be arranged side by side. Further, in
the above embodiment, three ring hearths are used and
MgO is supplied to the middle ring hearth 50 by the
electromagnetic vibrating feeder F, but in the case of
three or meore ring hearths, it may be supplied to all
25 ring hearths other than ring hearths at both ends by

the electromagnetic feeder F.

[0037]



deposition material supply chanber 10 on either side 10 using this

rel ati onship and supply the sane quantity as on either side also to the

m ddl e hearth 50. [0035] The enbodi nent of the present invention is

descri bed above, but the present invention is not 15 limted to the above
but can be variously nodified based on the technical idea of the present
invention. [0036] For exanple, in the albpoyve enbodi nent, thfeesgpe® hearths
50 are arranged side by side, but nany nore 20 ring hearths nay be arranged
side by side. Further, in the above enbodinent, three ring hearths are used
and MJOis supplied to the mddle ring hearth 50 by the electromagnetic
vibrating feeder FFbifthen the rasdoofalshraewpriedrecring heagths, it nmay
be supplied to all 25 ring hearths other than ring hearths at both ends by
the el ectronadiaitd) f¥edey Fitljeon3Rd -bp7the 0F1S006Mmaguether, it may be

al so supplied to the ring hearth 50 at either end by the el ectromagnetic

vi brating feederP12Ging| of  hen abbaee rof arlye dydvadrotcatyf eeder 41.
Furthernore, also at the 5 uppernost stream end of the el ectromagnetic
vibrating fecterindhicadyferdenphli edutithariiegesamd sdeviitcdlas t he

deposition material supply chanber 10 on either side in
5 uppermost stream end of the electromagnetic vibrating

feeder, MgO may be supplied from the same device as the
deposition material supply chamber 10 on either side in
Fig. 1. Needless to say, in place of the above, Mg0 may
be supplied to the electromagnetic feeder from an

10 ordinary hopper.

(00381

Fig. 20 shows a modified example of the present
invention, and in this case, the rotary cylindrical
feeders 41 on both sides are omitted, and instead,

15 electromagnetic vibrating feeders Fl, F3, and F4 are
placed with their discharge ports facing onto the ring
hearths 50 respectively. Above upstream side end
portions of the electromagnetic vibrating feeders Fl
and F4 at both ends, downstream side end portions of

20 similar electromagnetic vibrating feeders F2 and F5 are
placed with a level difference therebetween. Needless
to say, & hopper to accommodate MgO or the deposition
material supply chamber 10 such as shown in Fig. 1 may
be provided at an upstream side end portion of each of

25 the electromagnetic vibrating feeders F2, F3, and F5.
In this case, the characteristic of the electromagnetic

vibrating feeder can be sufficiently exploited. The



Fig. 1. Needless to say, in place of the above, MJO may be supplied to the
el ectromagnetic feeder froman 10 ordinary hopper. [0038] Fig. 20 shows a
nodi fied exanple of the present invention, and in this case, the rotary
cylindrical feeders 41 on both sides are omtted, and instead, 15

el ectromagnetic vibrating feeders FI, F3, and F4 are placed with their

di scharge ports facing onto the ring -heagt hs-50 respecti veln.sodeve
upstream side end portions of the electronmagnetic vibrating feeders FI and
F4 at both ends, downstream side end portions of 20 sim|ar electromagnetic
vibrating feeders F2 and F5 are placed with a level difference

t her ebet ween. hRdallitess the safire Keprel tieoracrmansdate MOy ndvde
deposition nmaterial supply chamber 10 such as shown in Fig. 1 may be

provi ded at adadpsrmEamtdiade iendhsoraicore Embeatimesft .25MeecakEet to®agnet i ¢
vibrating feeders F2, F3, and F5. In this case, the characteristic of the
el ect r omagnet V& CLHETH CRETRG T s&dere damileds b irdiastamantoxptoinatt:1ahe - 28 -
07LS006P height of the entire deposition apparatus can be nmade far | ower
than in the alf®Fe senieddilfe AWMSHedraRl e obldanmimdizamieorsfase 99 mited by
pl acement, connection, and so on in an orthogonal or oblique direction can

be 5 ef Pecti veiif agdddadivt e Widvelthd fifestedn cb i R wedectdnagnet i c

vi brating feeders as shown in Fig. 20. _ ,
electromagnetic vibrating feeders as shown in Fig. 20.



29 - 07LS006P CLAIMS [1] A deposition material supply system of a vacuum
deposition apparatus, wherein in the vacuum deposition apparatus which
evaporates a filmform ng material 5 supplied froma deposition nateri al
supply chanber accomodating a |arge quantity of the deposition nmaterial
| asting | ong-period continuous running on a ring hearth in a deposition
chanber to thereby forma filmon a substgate transferred ghoyepdhe ring
hearth, 10 three or nore of the ring hearths are arranged side by side in a
wi dth direction of the transferred substrate, and the deposition nmateri al
is supplied to at least a mddle ring hearth other than ring hearths at
both ends by an el ectromagnetic vi br atGIffMEeder allowed to 15 adjust a
supply quantity of the deposition material. [2] The deposition materi al
supply syst emés] sdt damasition aradienilal whimrelin 3yeten eel romegmetn c
vibrating feeder is constituted of a linear trough and an 20

el ect r omagnet i ¥eRE UL i APRINatEEs ¢ e areigghin [d]e ThcWEpodsreDh-hateri al
supply systemas set forth in claim?2, wherein a classifying neans is
provided in tARPaT offbgHets BRATRTERS iy Flebtdrorming Matmeiakbpositi on
material supply systemas set forth in claim3, wherein wre netting is
stretchéd in tHheged Fagpgereposition material supply chamber

accommodating a large quantity of the deposition
material lasting long-period continuous running on a
ring hearth in a deposition chamber to thereby form a
film on a substrate transferred above the ring hearth,

10 three or more of the ring hearths are arranged side by
gside in a width direction of the transferred substrate,
and the deposition material is supplied to at least a
middle ring hearth other than ring hearths at both ends
by an electromagnetic vibrating feeder allowed to

15 adjust a supply gquantity of the deposition material.

[2] The deposition material supply system as set forth
in claim 1, wherein the electromagnetic vibrating
feeder is constituted of a linear trough and an

20 electromagnetic coil which drives the trough.

[3] The deposition material supply system as set forth
in claim 2, wherein a classifying means is provided in
the electromagnetic vibrating feeder.

25
[4] The deposition material supply system as set forth

in claim 3, wherein wire netting is stretched in the



trough of the electromagnetic vibrating feeder. [5] The deposition materi al
supply systemas set forth in claim2, wherein a coil nmain body of the 5

el ectromagnetic coil is vacuum sealed and fixed to a base of the
el ectromagnetic vibrating feeder by a sealed casing, an electric lead wire
to supply power to the electromagnetic coil is inserted in the base, and a

cool i ng nedi um supply pipe of a cooliAg @ | to cool 10 theaEovdody of the
el ectromagnetic coil and a discharge pipe are |led out to an atnosphere
side. [6] The deposition material supply systemas set forth in claim2,
wherein a carrying quantity of the 15 deposition naterial is adjusted by
changi ng a madiiatide cfoft e @lracddtonasnst isassldr athirmsugieedsmi n body of t he
el ectromagnetic coil. [7] The deposition material supply systemas set forth
20 in claim1l1, wherein the electromagnetic vibrating feeder is constituted
of a plurality of electromagnetic vibrating feeder portions with a |evel

di fference beiltd FHSv iR I Bodain.a 25yl A DEPodt t3orsaat 958 suppl y
system of a vacuum deposition apparatus, wherein in the vacuum deposition
appar at us whi &fft &AIT e INETRIFOS 1TV Ml iRAdB L YR S006P suppl i ed
froma deposition material supply chanmber accommodating a |large quantity of

the depdsiti ofLSFEtEMEINGHE GRS Y oriy-FEr B S hubis Fumf P o a

base of the electromagnetic vibrating feeder by a
sealed casing, an electric lead wire to supply power to
the electromagnetic coil is inserted in the base, and a
cooling medium supply pipe of a cooling coil to cool

10 the main bedy of the electromagnetic coil and a

discharge pipe are led out to an atmosphere side.

[6] The deposition material supply system as set forth
in claim 2, wherein a carrying quantity of the

15 deposition material is adjusted by changing a magnitude
of a current to be passed through a main body of the

electromagnetic coil.

[7] The deposition material supply system as set forth
20 in claim 1, wherein the electromagnetic vibrating

feeder is constituted of a plurality of electromagnetic

vibrating feeder portions with a level difference being

provided therebetween.

25 [8] A deposition material supply system of a vacuum
deposition apparatus, wherein in the vacuum deposition

apparatus which evaporates a deposition material



ring hearth in a deposition chanber to thereby forma 5 filmon a substrate
transferred above the ring hearth, a deposition material hopper, a weighing
hopper which receives a fixed quantity of the deposition materi al
di scharged fromthe deposition material hopper, and a funnel-shaped hopper
whi ch receives the deposition 10 material discharged fromthe wei ghi ng
hopper and discharges it downward are provided in the deposttsonspmateri al
supply chanber, a quantitative transfer neans for supplying the deposition
mat eri al di scharged from the funnel-shaped hopper to the ring hearth at a
15 predeterm ned supply speed is provided in the deposition chanber, and as
t he quantit at iSHPR¥ R fEFOM e adePI DIt Setppngt eyl 2 heswepbgi chambeant erial to at
least a middle ring hearth other than ring hearths at both ends of three
or nore ring REFINOERTENGY biwee byu@ot styleof ntie wilepdsdtkesti on of the
substrate transferred in the deposition chanber, an el ectromagnetic
vibrating fedtfefkalskasting long-period continuous running on a
ring hearth in a deposition chamber to thereby form a
5 film on a substrate transferred above the ring hearth,
a deposition material hopper, a weighing hopper which
receives a fixed quantity of the deposition material
discharged from the deposition material hopper, and a
funnel-shaped hopper which receives the deposition
10 material discharged from the weighing hopper and
discharges it downward are provided in the deposition
material supply chamber, a quantitative transfer means
for supplying the depositicn material discharged from
the funnel-shaped hopper to the ring hearth at a
15 predetermined supply speed is provided in the
depcsition chamber, and as the quantitative transfer
means for supplying the deposition material to at least
a middle ring hearth other than ring hearths at both
ends of three or more ring hearths arranged side by
20 side in a width direction of the substrate transferred

in the deposition chamber, an electromagnetic vibrating

feeder is used.



