- 1 -07LS006P DESCRI PTI ON DEPCSI TI ON MATERI AL SUPPLY SYSTEM
5Technical Field [0001] The present invention relates to a deposition
mat eri al supply system and in nore detail relates to a deposition
mat eri al supply system which, in a vacuum 10depositi on appar at us,
guantitatively supplies a deposition material froma deposition
materi al supply chanber to a ring hearth ¢f a deposition gh@g@ggp

[ 0002] A discharge electrode is formed on a front glass 1lbsubstrate
whi ch becones a panel of a plasma display panel (PUP) used in a

pl asma tel evision, and a magnesi um oxide (MgO filmis fornmed to
protect the discharge el ectrode. The REIREIFTIPNead of pl asma

DEPOSITION MATERIAL SUPPLY SYSTEM

5 Technical Field
[0001]
The present invention relates to a deposition
material supply system, and in more detail relates to a
deposition material supply system which, in a vacuum
10 deposition apparatus, guantitatively supplies a
deposition material from a deposition material supply
chamber to a ring hearth of a deposition chamber.
[0002]
& 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 &
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 depcsition
apparatus for MgO film formation is regquired 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 kncocwn. Referring to Fig. 21, a

carrying mechanism 128 for carrying in and ocut a



televisions in recent years rapidly increases the 20denand for

panel s, and accordingly a vacuum deposition apparatus for MO film
formation is required to increase its production capacity. [0003] As
an MyO supply systemin a conventional vacuum 25deposition apparatus
for MJO filmformati on, such one as shown in Fig. 21 is known.
Referring to Fig. 21, a carrying nechani sg 128 for carryi@ngaoggd
out a - 2 -07LS006P substrate G on which an electrode is forned in a
hori zontal position is provided in an upper portion of a deposition
chanber 120 of the vacuum deposition apparatus, and two ring hearths
150 to evapor at Eubgtspet| @ten athizhmaneelgrtfode al privwetd Ve &i | m each
together with a pierce gun 151 to generate an el ectron beamare

pl aced bel ow t hBogiLaeBtaLiReFHorG1sAPgEOsSPti bn #atened PR of
chanmber 110 is praqvided above either side Eortion of the deposition

chanber 10120, &nHEROFREHIMI SHATHWT 88dPhgthRe e P etTRASE Higpo

apparatus, and two ring hearths 150 to evaporate MgO

5 pellets as a material for a protective film 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 Mg0 pellets into
the deposition chamber 120 is provided in the
deposition material supply chamber 110 and connected
with the deposition material supply chamber 110 via 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 Mg0 pellet is supplied as a granular
or columnar one (for example, having 5 mm to 6 mm in

diameter and 3 mm to 5 mm in height}.

Background Art
25 [0004]
However, with the recent increase in the size of

the glass substrate, there arises a need for arranging



t he deposition chanber 120 is provided in the deposition materi al
supply chanber 110 and connected wth the deposition material supply
chanber 110 via a gate valve 113. In the deposition chanber 120,
rotary 15cylindrical feeders 141 each being a nechani smfor supplying
the MyO pellets to the ring hearth 150 are provided. The deposition
chanber 120 is evacuated by vacuum punps 409, and the depgsith®

mat eri al supply chanber 110 is evacuated by a vacuum punp not shown.
20l ncidentally, the MgO pellet is supplied as a granul ar or col ummar
one (for exanple, having 5 Mmmto 6 mMmmin dianeter and 3 rmto 5 M in
hei ght). Backgrowrre Ain@3ea@0hl 150 sidview evideniirh thiee depoeiition
increase in the size of the glass substrate, there arises a need for
arranging - 3 SEFUSHOERG I@tseé;hPWﬁglﬁeEWhSZZLBOAbPH@ byese delna the
deposi ti on chanber 120 as shown in Fig. 22. Above these ring hearths,
as shown in Fi gheazrzt %fheasglsél’é’%’nsﬁﬁsﬁ%t 246G i (B Fubgthytene 15

mechani sm 128 in rect end| cular, to the paper surface but
even i f the sanié es]irteidog’y @r ﬁthﬁbﬂFyl%%/slt’brﬁ S&4TEALERB case of

Lhe 11" 802 IS EIGHAN B URl BobEt e 08 HLATLAZH LD ofger (o

Looats $15 oA PSS TeadaPRE ) I R

Wi thout affectifng the GlRSHURELM 266 & both ends is tried to be
provided in order to supply MgQ 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
5.

[0003]

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 is not an
apparatus in which as in the present invention, a

substrate is transferred in a predetermined direction



[ 0005] 150n the other hand, in Japanese Patent Application Laid-open
No. 2003-321768, an apparatus in which circunferentially arranged
three ring hearths are rotated and heated in sequence by an el ectron
gun, above these ring hearths, plural substrates held by a 20circul ar
substrate hol der are rotated, and thereby a deposition material from
the ring hearths is deposited thereon is gescribed. The d%ﬁ%%bb%ﬁ”
material is supplied to these ring hearths by a |inear feeder. us,
the deposition material can be evenly supplied to 25the three ring
hearths. The apparatus_is not an apparatus in which as in the present
i nvention, a suBBPF¥at®lng heafidtemra@nordalipr@ded'esrinnut idir dbeirent, -

4 -07L3006P above ring hearths arranged in a | ower portion thereof,
and the control PBBi FREyCOILENEL ALY Péelibr {aneRE kREASY BSd Dt al | .
[ 0006] 5Pat ent anese Patent Application Laid- open No.

ébcgnE | R
2003- 321768 Pat 8iPPoRTAeht 2t Japanese Patent Application Lai d-open
No. 2000-299050[685%fclosure of the Invention

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

open No. 2000-199050

10 Disclosure of the Invention
Problem to be solved by the Invention
[0007]
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 also 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
(00081
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



Problemto be solved by the Invention [0007] The present

I nvention is nmade in view of the foregoing problem and seeks to
provi de a deposition 15material supply system capable of, with
respect to three or nore ring hearths arranged side by side in a
width direction of a substrate to be transferred, supplying a
deposition material also to a mddle ringghearth other thaarkbagp
heart hs at both ends and besi des 20capabl e of evenly supplying the
deposition material to all the ring hearths. Means for solving the
probl em [ 0008] The foregoing problemis solved by a deposition
25mat eri al suppFyPBYsedntBim & \danafhtdeposieteoha hppeprtushamber
characterized in that in the vacuum deposition_apparatus which
evapor ates a depfGSPITeRHER@rd alarge suagPisyosp shppierasition a

deposition material supp chamber acco dating a | arge quantity of
the deposition Wﬁ?@??%_ i%éﬁ%Wé?iQﬂﬁjpﬁégggdCEBE???RRREFWﬂBﬁﬁgnQ“oﬁ a
ring hearth in %iggpggéﬁ"%ﬁ)nir?haargje%rosti%itogercgg%bégri% a’chereby form a

5 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,
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 allcwed to
adjust a supply gquantity of the deposition material.
[00092]

Further, the foregoing problem is solved 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 quantity of the
deposition material lasting long-pericd 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 deposition 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



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 deposition materi al
is supplied to at least a mddle ring hearth other than ring hearths
at both ends 10by an el ectromagnetic vibrating feeder allowed to

adj ust a supply quantity of the depositign material. [00QSksggsp
Further, the foregoing problemis solved by a deposition nmateri al
supply system of a vacuum 15deposition apparatus characterized in
that in the vacuum deposition apparatus which evaporates a deposition
materi al suppl 88 FEBAFALHeDIW G WRlmatad ah shepispetidnigr material
acconmodating a |arge guantity of the deposition naterial |asting

| ong- peri od coftPREBUSIIRMAthGidhex fPdy RedrPPsiklen daissiiailon
chanmber to thereby for fil mon a substrate {ransferred above the
ring hearth, t Pgée&wﬁ%‘%@ %]fsctl'l‘?erqelsné: eHFPREL G P M3tHGEd si de by
side in awdth dir iopn of. the transferred substrate, th ‘o
deposi ti on mat Ieaﬂwgrgfgé’ B R FSPRET gg%Fﬁaw?ﬁ% e r?geﬂ?é&rtﬁﬁn

other than rin L hs n 0 neti c vibrating
f eeder a?’l omd&?ggg%%gs?%c}g%pd;%air}%}gmélhtgydgkggi{%&?guﬁe_tﬁﬁét ebst
deposi ti on nmat grla int AR teyl y..chanber at
either end, a gggogf??gﬂeﬁ? eﬁ%a&%&gﬁ@&hggh%% 2%%%%%2@% e

deposi tion mat geicaki OWNNGE th BRI 10RINAGRO0RBEH e Whie e WVel s e 4
deposition 5material discharged fromthe deposition material hopper

and receives affiks@dggaeinity Yo Oft Hhelegpash bh ofa @t £11 a&liscdgaad
funnel - shaped hopper which receives a fixed quantity of the
deposi ti on mat érbal tHe sedaylgad frrapperhendeddgbhthgrdepper daowhward,
di scharges it downward,
10 and a quantitative 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 or 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



10and a quantitative transfer unit which receives the deposition

mat erial discharged fromthe funnel -shaped hopper and supplies it to
the ring hearth therebel ow at a predeterm ned supply speed are

pl aced. 15Effect of the Invention [0010] Al so when three or
nore ring hearths are arranged side by side in a width direction of a
substrate to be transferred and the substrate to be subj egtedotp film
20 formation is transferred above these ring hearths, a deposition
material can be evenly supplied to each of the ring hearths, and a
uniformfilmcan be. formed on the substrate. 25Brief Description of
Drawi ngs [ 0011FSPEFHE19] FHRFET AL YSs 35CPFERRI sk td oniafstyisgRogrmgnt. oF
-07L5006P depoggéion appar.at us accaording to a first enbodi nent of the
pr esent inventlon;pfifg. éﬁ 2% s a | ongi tudi nal sectional view

o STPOSLY DTeiEt o5 Sraing Yo cRRrbRls LS MRRLSRIS VLS O 7]

Fig. 3is a plan deposi tion material™ supp _ I'n The
first embodi megtp9f; ¢ Nen REASEN 1! @%?B&kog?am er [ &hdl d?é%at skS @
roh of t ng the

fragnentary view taken in the direc e arrows a l'ine
[4]-[4] Bn Fig{Fig. 3] ¥rig. 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 along the line [4]-[4] in Fig.

10 2;
[Fig. 5] Fig. 5 is a fragmentary view takeh 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 sensor, 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. 71 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. 8 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



102; [Fig. 5] Fig. 5is a fragnentary view taken in the direction of
the arrows along the line [5]-[5] in Fig. 2; [Fig. 6] Figs. 6 are
sectional views conceptually 15show ng the novenent and wei ghi ng of
MyO pellets by a first |light sensor, opening and closing of a first
di scharge port of a deposition material hopper, and opening and
closing of a second di scharge port of a weighing hopper;

Figs. 7 are views showing a rotary cyrlnd%lcal f eeder and 3 $9$EF
hearth in a deposition chanber, Fig. 7-Ais a partially omtted plan
view, and Fig. 7-Bis a partially cutaway side view, [Fig. 8]

Fig. 8 is a secs dy@whh AHrRW ighewkng £t Jaﬁré’éqwﬁéﬂsorlnofthtehaebeggfyon
cylindrical fee [Fig. 9] Fig. 9 is a partially omtted

perspective vi emacancaptsimdly shawbag andefosiddterymaiinakisappl y
807LS006P system constituted of three hoppers in the deposition

mat eri al suppl ytedderhem dine tdeposdtaoy clhdrder;i cal feeder in the
deposi tion chanber; [Fig. 10] Fig. 10 is a plan view of an
el ect romagnet i c[BW bridt]i nfigeetieriapplnled tvdewhefeahodlaehntondgridtd c

present invention;
5 v1brat1ng feeder applied to the embodiment of the

present invention;
[Fig. 11] Fig. 11l is & 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 [13]-[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 guantity 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 Mg0O 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



[Fig. 11] Fig. 11 is a side view of the sane; [Fig. 121 Fig. 12 is a
sectional viewin the direction of the line [12]-[12] in Fig. 10;
10[Fig. 13] Fig. 13 is a sectional viewin the direction of the line
[13]-[13] in Fig. 12; [Fig. 14] Fig. 14 is a front view of the saneg;
[Fig. 15] Fig. 15 is a graph showi ng a relationship between a coi
current value and an My carrying 15quantgty_in the el ect pemegpebi C
vibrating feeder; [Fig. 16] Fig. 16 is a side view showi ng a case
where three-step el ectronagnetic vibrating feeders are lined up with
a |l evel differenée bei ng praovided therebetween; [Fig. 17] Fig. 17 is
a partial side™Ofeiied ISEATRMS F FOPacBORT SRR RPRFTAUEGi | of the

el ectromagnetic_vi bratj ng,.f eeder; Fig. 18] Fig. 18 i.'s a graph

showi ng a reIain%sH?%fbgPﬁeegﬁalﬁa$t?%%¥9%ﬂ%&aé%O“EaFFPng ® and
spl ash occurre £r ency: 29[ Fiag. 19] Fig.. 19 is a side vie
showi ng a case88 %ﬁ%ﬁ%%heéﬁﬁﬁ%%ﬂ%f gg ?t%@ %%éﬁﬁ%ﬁ%ﬁ A AFoTgh 2 FFi g.
20] Fig. 20 iS[?i&FhE?PtkﬁgP'QE Yge¥/§£EW!JHéfifront 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 Seccend 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



- 9 -07LS0069 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
showi ng a 5case where in Fig, 21, three ring hearths are arranged
side by side. Description of reference nunerals [0012] 1010Deposition
Material Supply Chamber 11Deposition Matery al_Hopper 12Firgi o qcp
Di scharge Port 13First Pivot Shaft 14First Openi ng/ C osing &fm
15151 nsertion Plug 16First Air Cylinder 17Pi pe-Shaped Heater 20
Deposi ti on Chanber
33 Trough
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
49 Supply Chute
50 Ring Hearth
F Electromagnetic Vibrating Feeder
S Wire Netting
15
Best mode for carxying 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 is a
25 longitudinal sectional view schematically showing a

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

plan view of the deposition material supply chamber 10.



21 Wi ghi ng Hopper 2022Second Di scharge Port 23Second Pivot Shaft
25Cover Plate 26 Second Air Cylinder 27First Light Sensor 2530l nfl ow
@Qui de 31Funnel - Shaped Hopper 32D scharge Pipe - 10 -07LS006P 33
Trough 34Base 35Leaf Spring 37Coil 541Rotary Cylindrical Feeder

- 11 - 07LS006P

Further, Fig. 4 is a sectional view in the direction of
the line [4]-[4] in Fig. 2, and Fig. 5 is a sectional
view in the direction of the line [5]-[5] in Fig. 2.
[0014]

5 Referring to Fig. 2, a deposition material hopper
11, a weighing hopper 21 directly below a first
discharge pert 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 deposition 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 so as to be stuck
into MgO pellets as a deposition material in the
deposition material hopper 11. Additionally, a heater

20 is wrapped arcund an outer wall of the weighing hopper
21. Besides, referring to Fig. 2 to Fig. 4, an input
cover 4 which is opened when the MgO 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



42Cyl i ndri cal Contai ner 43Ri bbon- Shaped Screw 44Rot ati ng Shaft
47Mbt or 1048Decel erator 49 Supply Chute 50Ring Hearth El ectronmagnetic
Vi brating Feeder Wre Netting 15 Best nobde for carrying out the

I nvention [ 00133 As shown in Fig. 1, a deposition materi al
supply system of the present invention is applied to a vacuum
20deposi tion apparatus having the sane constitution as thap7s80ugpin
Fig. 22 of a conventional exanple, and a deposition material supply
chanber in the deposition materi al supply systemfor a ring hearth at

either end is shown b F%%{ 2to Fig . Nanely, Fig. 2 is a
25! ongi t udi nal é%%?%%?ﬂ %@cﬁ@ﬁ*ﬁiﬂ%%w ehohi Gy wmax portion 15b

fixed to a front end side of a flat plate portion 1l4p
of a first opening/closing arm 14 turned by a first
pivot shaft 13 and a conical portion 15a thereon having

5 the same diameter from below, and opened 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

29 accommodate the MgO pellets of a guantity enabling
continuous running of the vacuum 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 guantity to be

received is always a fixed quantity. Namely, referring



deposition material supply chanber 10, and Fig. 3 is a plan view of
the deposition material supply chanber 10. - 11 -07LSO006P Furt her,
Fig. 4 1is a sectional viewin the direction of the line [4]-[4] in
Fig. 2, and Fig. 5is a sectional viewin the direction of the line
[5]-[5] in Fig. 2. [0014] 5Referring to Fig. 2, a deposition materi al
hopper 11, a weighing hopper 21 directly el ow a first di sghag@esport
12 of the deposition material hopper 11, a funnel -shaped hopper 31
directly bel ow a second di scharge port 22 of the weighing hopper 21
are 10provided in the deposition nmaterial su%PIy chanber 10, and a

di schar ge pi pe %2 &9t He BOEt BRLERIRANIRRHe |2 s HEp@dORdfper wBlh | &
inserted into a deposi.tiqon chanbe 20. The deposition terial

suppl y chanber%¥67| %éﬁg%u§F8805y5a 22 (ot ‘ﬂﬁﬁgcg{aFEFPHgF?m+E?b99ing
to 1.5F' 9. 2, F'egl n% ta%aF'agtthe&Ztgltgr?é ssh'acpe"?ud lﬁe%tfersid%xzr ME

provi ded, suspené% roma cerling por o 1 of the dépositron

material suppl yr Lhahelach0 03 Re@Sat 05 bﬁré&é&&qﬁtﬁgpgggg%' LRksaas a

deposition material 1 n the deposition nateria

Additionad ly, a haalelecdisny apeRenar oAk ddeoveht gfnthe
wei ghi ng hopper 21. Besides, referring to Fig. 2 to Fig. 4, an input

cover 4 which isidpenad wieankbewhg® et | Qlntans RYL thBt Bgdhgellets
deposition material hopper 11 is provided in the ceiling portion 1.
25[ 0015] 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 MgO pellets weighed by the weighing
hopper 21 is a quantity corresponding to the quantity
15 tc 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 MgO pellets
discharged from the weighing hopper 21 as they are to
the rotary cylindrical feeder 41 placed in the
deposition chamber 2C 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 cylindrical first discharge port 12 of the deposition materi al
hopper 11 is closed by inserting an - 12 -07LSO06P 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 5the
sane dianeter from bel ow, and opened by pullinng out the inpsgekhien
pl ug 15 downward. Further, the second discharge port 22 of the

wei ghi ng hopper 21 is closed by bringing a cover plate 25 turned by a
second pivot shaft 23 into contact therewith in an inclined state

10f rom bel ow, 4R818pened by separating the cover plate 25 downward

t herefrom F@ferringbto the first pivot shaft 13 which causes

F.g. 4, ,
the first discharge®p8ft éigalfﬁ R 1qdgys P 5h ol @F FREC 1Ot it &FE t o
05 Co Rig. 5. PRESERELSAT DY VAo R it b Tes add e RS D
di sch t i ghl . b d d cl o]
s ar ven by als; BELLPEs 0% L RORERLEL L8008 SREDST il hetirta
hopper 1% can 2Qaccegupdater tihe '\%er&e!d'igt:ﬁa%%gwy@nﬂ tye gDl i ng

continuous running of the vacuum deposition a atus, for exanple,

for two weeks gep8Bi€iodEavietghi ngdpeRPen, 2ink esslyasy they MiQs
pel | ets di scharged by opening the ff?%t disch%rge pGE?;12 of tﬁéng

deposi ti on mat efi she 25bepperdilsidieieabeve2pi bh the weepnd Jdingghparge
port 22 at its bottom being closed, and the quantity to be received
is always a figed queamliv,y.FiNamékR, shekerdisigate where the first
discharge port 12 of the deposition material hopper 11
10 is closed, 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 sensor 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 MgO pellets to the weighing hopper 21
therebelow, and Fig. 6-C shows a state where the
20 surface level of the MgO pellets accommodated in the
weilighing hopper 21 rises and thereby a ray of light
from the light-emitting element 27a tc 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 closed by inserting
the insertion plug 15 thereinto by turning the first

pivot shaft 13 in a reverse direction, sc¢ that a fixed



- 13 -07LS006P to Fig. 2, the weighing hopper 21 is provided with a
first light sensor 27 constituted of a light-emtting el enent 27a
attached to one sidewall of sidewalls facing each other at a
predet erm ned height and a 5light-receiving elenent 27b attached to
the other sidewall, so that when the quantity of the MO pellets
received fromthe deposition material -hoppgr 11 increases agnésbheseby
light fromthe |light-emtting elenent 27a to the light-receiving

el ement 27b of the 10first light sensor 27 is cut off by the MO
pellets, the cutoff js detected and the first discharge port 12 of
the deposition FEERTTEY Hoppeér MPP Pe&lipbiedre THrF itef of the MyO

| | et i ghed th i.ghi h . 21 i tit d
Fo the quant ity ToT" D& SURH FB6°rE BoroFargaly it havich Pecgersas
d i bed | at ' jt h 20.. [ 0017 Th
fﬁﬁﬁ;:-ghapgdeL%%ggéh%%qgﬁﬁé%éﬁggﬁﬁrgg?féb%e?%%v{)§§%3§§5%515§sgﬁaF58
port 22 of the MG@9$%IEEEQJQ%%§%%d2ln'%h@ 8 é?ﬁtfd%.qgkg§igﬁehypﬁgr

pel I ets di scharged omthe i ghi ng hopper™ 21 as they are to
rotary cykindrigal afeegaiorbl-gliagedahnubher depasid iyrahamper 520

w t hout scattering and |losing them and the discharge pipe 32 in a
vertical directigfl@bajiiathesd i anBOHERSE POLdh WhdnbhdN2@r ted rbBEOow

t he deposition chanmber 20 without the bottom portion being opened and
cl osed. via the funnel-shaped hopper 31.
[0013]
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 tc 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 quantity 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



- 14 -07L5006P [0018] Figs. 6 are partially omtted perspective
views schematically show ng the di scharge and wei ghing of the MO
pellets by the above first |light sensor 27, opening 5and cl osi ng of
the first discharge port 12 of the deposition material hopper 11, and
openi ng and cl osing of the second di scharge port 22 of the weighing
hopper 21. Nanely, Fig. 6-A shows a stat®swhere the firstodi.socharge
port 12 of the deposition material hopper 11 10is closed, the MO
pell ets are acconmodated in the deposition material hopper 11, and

t he second discha{Qe port 22 of the ieighiqﬁah%?per 21 to which the
first |ight seROrTY ForlrweiPghrngaits SEFERPRPT $18 G¥ddndrigales- B
shows a state . fJrst. piva haft 13 15turns the firs

openi ng/ cl osi né\gﬁé%r&%@fnéd bteﬁg%i ﬁgé?lfle n B s odbr{\Mﬁﬁ:?F"dtih‘S gﬁgﬁthe
first dischargg,poién 1 epqsi L t.ard r.,41 to

t her eby discha?%e tﬁé Ng%%b?% g?sgtg %Hggmg?éﬁ%%ghﬁggggﬁcfi

t her ebel ow, andoftfind- Gshows a state where the 20surface | evel of
the MO pell ets accommopdated i n the wei ghi ng hopper 21 rises and
thereby & ray ofiotapht fromthe light-emtting el enent 27a to the

light-receiving el ement 27b of the first light sensor 27 is cut off,
whereby the first disclhwrgelpg,t al2hofighheot 265h@aposi seebndat eghal

hopper 11 is closed by inserting the insertion plug 15 thereinto by
turni ng the fisstsprwitighdfst mb3iitprangetvee seutharectii apasdohhavfa
fixed - 15 -07L3006P
the rotating shaft 44 is provided near the rotating
shaft 44. The supply quantity of the Mg0 pellets from
10 the rotary cylindrical feeder 41 to the xring 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 Mg0 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 Mg
pellets sent cut 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. HNamely, one end side
of the supply chute 49 is situated close 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



gquantity of the MyO pellets are acconmodated, thereafter the second
pi vot shaft 23 turns the cover plate 25 downward and thereby the
fixed quantity of the My pellets weighed in the deposition nateri al
hopper 511 are discharged to an upstream end portion of an inflow
guide 30 in the deposition chanber 20 therebel ow via the
funnel - shaped hopper 31. [0019] Fig. 7% at® views show ng phespotmry
cylindrical 10feeder 41 shown with a ring hearth 50 placed in the
deposition chanber 20, Fig. 7-Ais a partially omtted plan view, and
Fig. 7-Bis a partjally cutaway side view. As shown in Fig. 7-B, in
the rotary cyliﬁﬂ%#g%ﬁ ?%%ﬂ%%g%ff §lﬁwbﬁghwéﬁ%p H5RAF A3 ops
attached to an i per ral._surface of a_cylindrical, container
42 which is rotﬁ %%Pgé%Hﬁﬁésqgfﬁgm%gﬁtgﬁ’iﬁ% i?ﬁxﬁr¥ﬂﬁ¥%iqﬁ5ﬁgﬁ'ng
shaft 44 of thergyhdndsi cal,£epai l.Sh S d a_bracket 46
via a bearing 45. The iﬁheflcap%cfgggoﬁg? ghcg@ﬁ%{rﬁkéﬁxgbﬁﬁggggg a2

is set |arger 288pasithen guanrtiity af Sraeldets, | Lohkng
hopper 21. The ro?at%ng shaf t iﬁ is 8?Pgeﬁgbe§H§?§§%gam%?ggﬁgt bE

rotated whil e behagptesaleriateatiyng d8ceher @sss AS.onlR@aabBaye 20
rotating shaft 44 is inclined at an angle of 55 degrees with respect
to a horizont al istefwicech Ase 25 sshanwgei pipe 932 &t tde M3@tpal bet shén
the cylindrical container 42 to which the ribbon-shaped screw 43 is
attached are trausfelrsthrgphdacppairoidy ibheihopewisid, -thkS inGIb8066Pde
portion of an inner wall surface of the cylindrical container 42

bei ng rotated ad@: skPramri direstibebrdmesthpotisarusfe aipeppér ead

edge of the cylindrical container 42,
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 is fixed to the above base 34. When an alternating
current is passed through the electromagnetic ceoil 37,

referring to Fig. 17, alternating magnetic attraction



5[ 0020] I nci dental ly, although not shown, a second |light sensor
which is nonitoring the nunber of rotations of the rotating shaft 44
is provided near the rotating shaft 44. The supply quantity of the
MJO pell ets from 10the rotary cylindrical feeder 41 to the ring
hearth 50 is cal cul ated by the nunber of rotations of the rotating
shaft 44, and when the supply quantity reaches a predetergrngdogrpl ue,
the second di scharge port 22 of the weighing hopper 21 is opened, and
the MO pel l ets 15are discharged to the rotary cylindrical feeder 41

he f | =sh d h 3
thite 49 1o reberee thOMPOar BEETERh: = oftxTS G e tePEndr | o
42 1 d I h
cont ai ner r& %%gfnee datar C)Elhl ngy{’ﬁ%‘ gge [ rﬁsg:}ﬂ’e%ggp y themto

the ring heart provi'déd near downs rea the rotary

cylindri cal epd ute 49 is
si tuated close ?o aﬁéjso as a%%??ognéﬁ%%e U per‘%ﬁ@ﬁp8é %BF t he
rotating 25yl {ngidieals coniahiaeatin 88 dNEOLIGL ANdnsl de gyt pnds
to a position directly above the ring hearth 50. Further, erring

to Fig. 9 whichrig. aapardirdld Yhe pair- QELEQQJéF’smﬁgtseésp%SB%&éae
vi ew showi ng the deposition naterlal supply chanber 10, the rotary
cylindrical feetleh &il,iranidratdomni.ng hearth 50 and a view showi ng a
deposition material supply system of an enbodi ment of 5the present
invention, in t®&@2¥eposition chanber 20

Fig. 15 shows a relationship between a coil
current value and an MgO carrying quantity. This is
10 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 MgO carrying quantity kg/hr
increases almost linearly. This shows that the MgO
15 carrying quantity can be easily adjusted by changing
the current to be applied tec the coil, for example, the
magnitude of variable resistance. Thus, although MgQ is
supplied from the deposition material supply chamber 10
to the ring hearth 50 at either end portion, if the
20 coll current value is adjusted so that the supply
quantity becomes equal to the above supply quantity,
Mgl can be supplied evenly to three ring hearths 50.
[0024]
Fig. 18 is a graph showing a relationship between
25 an MgQO pellet particle size X (mm) and splash
occurrence frequency {(number of splashes per minute)

where the acceleration voltage of an electron gun is 20



into which the discharge pipe 32 at the bottom of the funnel -shaped
hopper 31 is inserted, the inflow guide 30, |ocated directly bel ow
the di scharge pipe 32, to guide the MgjO pellets to the rotary
cylindrical feeder 1041 is provided, and a downstream end of the
inflow guide 30 is placed so as to cover the rotating cylindrica
container 42 at a slight distance therefrimm Further, the abpyeoer
supply chute 49 is placed downstream side of the rotary cylindrica
feeder 41. 15[0022] Next, an el ectromagnetic vibrating feeder F

used as a means_for_sup Iyin%,the deposition material fromthe sane
deposi ti on nate%Y%thﬁu#%B?SG aRBefPEBd aks abdk /G 1t RESNICHEI 811 pRgON

h h 50 will be d i : 20sh in, Fi 1 Fi 14, b

34°1 5 bl aced beroid % ot oF'Ss RAGEG PP oBih 55,2 hd endne lgnoB3%hs
joined with thi [ L [ | eaf [ 5 and_fixed
o a trough mour g Hober By bort s BTN T SobAREERG RoRber
36, an electromagnetd g ¢Qj i 35 %Kekéagiiﬁgnéézﬁgga&ggg%geggge 34. Wen

an alternating current is passed throug ectronmagnetic coil 37,

referringsto Fifredioncd 1@r nalhed PRENGGH oAdTAW isQBe x 18 10¢LSPO6P
force is generated between a fixed core” 38 and a novabl e core 39, the

trough 33 vibrat e i3) @@ di keckl, omafoddiagars, owsa &Ei ghoi?) iangh Jo
on the trough 33 is carried in the direction of the arrow P 5(Fig.
12) since the pedr wdfrd eafttdphi nfsr3Sxampd agethalink artalg! Enagi an.
[0023] classifying means is stretched over the trough 33 and
its pore size is set to 1 mm or 1.5 mm or less, MgO
10 having a particle size egual to or less than the above
slize 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. 192, the trough 33 is placed slightly
upward with respect to a material transfer direction j,
smaller MgO particles gradually occupy & 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.



Fig. 15 shows a rel ationship between a coil current value and an MO
carrying quantity. This is 10Ocreated from nean val ues of 10

nmeasur enent values and highly reliable. It can be seen that when the
coil current value which is represented by the horizontal axis

i ncreases, the MJO carrying quantity kg/ hr increases alnost |inearly.
This shows that the MyO 15carryi ng quantizigy can be easily @gjdisieged by
changing the current to be applied to the coil, for exanple, the
magni t ude of variabl e resistance. Thus, although MO is supplied from
t he deposition ng %rlal supply chanber 10 to the ring hearth 50 at

ei ther end port| @ lif the 20coil current value is adj usted so that

the supply quantity _heco uaI to the above supply quantity, MO
can be supplied eveﬁﬁ tﬁ? r?rﬁfQﬁﬁQQ9§§n56m Péo%hf Fig. 18 is a

graph show ng a4y t%%h‘gﬁﬁh{:?r bgcgi/\f% 25an 1’§8| %gpa%t%%c‘ieqﬁ%ﬁ

(mm and spl ashoccurre equency Knu
Ste s Reumotias oo e St Wy BidSg
current of the RJigchron Hhd2 0 tMnoaRd éhﬁ’h?&ﬁ%? *}m%C‘irsr %E%%lded
frequency is 1.2 when the My particle size S to 1.5, er eas
the splash occurr @hg¢e 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 wvarnish to
ensure insulation. When the current is applied to the
coil 37 in a vacuum, as might be expected, the coil 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 coil 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



5 frequency is 0 when the MJO particle size Xis 1to 3, 2 to 3, and
4 to 5. Accordingly, if, as shown in Fig. 19, wire netting (for
exanpl e, punching netal) S as a classifying neans is stretched over
the trough 33 and its pore size is set to 1 mmor 1.5 nmor |ess, MO
10 having a particle size equal to or less than the above size can be
removed, whereby the occurrence of spl-ash2s can be nostly eRiLsbngbed.
[0025] In Fig. 19, nuneral 52 represents a guide tube to 15coll ect
MyO whi ch has fallen frompores of the wire netting S. A receivVving
box 53 to acco date MyO having a small particle size is provided

t her ebel ow. [ 00 InC|dentaIIy, if instead of stretching the wire
20netting S of 9, the trough 33 is placed slightly upward with
respect to a nm erla transfer direction j, snmaller MyO particles

gradual Iy occupy a I@fwren&m&l&r@at%éathaysé 50: et rn@a%f &e@ gm

publicly known vibrating action er at ar
25portion of theystonahs Ibrdtitthitadf hUEBovED dMltidd dp%r%'%lll‘)n will

necessary to provide the receiving box 53 at a right end -
-07LS006P5[ 0027be described below.
(0030]

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

10 where the insertion plug 15 with a conical portion 15a
is inserted into 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 vacuum
20 pump 9, and that moisture contained in the Mg0O 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 gquantity of the MgO

pellets are accommodated in the cylindrical container



Fig. 17 shows a seal nechanismof the electromagnetic coil 37, and a
casing 40 is attached to the base 34 via a seal ring g so as to
surround the 5coil 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 el ectromagnetic coi
37 is inserted therethrough, and alt heuglznot- shown, a coadirEhdqHpe
to cool the 10el ectromagnetic coil 37 is inserted though the sane

t hrough hol e. [0028] The el ectromagnetic coil 37 is

manuf act ur ed in:féﬁggbkgg%Fknomn manner, and its outer insulating 15

material is, for APY egfrat B 363t heedsitsA 1 oaBdstiat the

i nsul ation. W the current.i.s,applied to the coil .37 in a vacuum
as mght be ex%%%ﬁ&&,cﬁﬁéngé%Fa§7B§%% é@e?nﬁe Sahdnfi Redr 20 are

t enper at ur e. egyently, a vacuum atnosphere is contanmi nated by the
varni sh and 20ot her evaporants, thereby adversely affecting film

formation in thgodgposition chanber 20. Hence, it is desirable that
as descri bed above, the coil 37 be insulated fromthe vacuum

at nosphers by the casi R8etBepbOVeVst criaRRIdiRg QRrLPE; SLTUCTAN L Of_
the coil 37 or 25 depending on the heat generation tenpefature of the

coil, it is al ¥ poesMgbeptdlenstid heheLanilngddchor csgehimer and o

expose the coil in the deposition chamber - 21 -07LS006P 20. [0029]
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 on 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 cpened, 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



The enbodi nent of the deposition material supply systemis
constituted as above, and its operation will 5be described bel ow

[ 0030] Referring to Fig. 1 to Fig. 5 in Fig. 2, it wll be
assunmed that the deposition material hopper 11 of the deposition

mat erial supply chanmber 10 is in a state 10where the insertion plug
15 with a conical portion 15a is inserteg¢3 nto the cylindrptadoddr st
di scharge port 12 at its bottomand thereby the first discharge port
12 is closed, the My pellets of a quantity enabling continuous
running for two weeks or nore of the vacuum 15depositi on apparatus

k
are accomodat PF5PM RE G8F0SPRPBH~FRARSS JIOFRSEpEr intanBhare in a
heat ed state by t.he pi.pe-shaped.heaters 17 .inserted into the O
pellets in they 5#%8& ﬁﬁggﬁ?ﬁ?rhgéﬁﬁéuﬁﬁi ﬁﬂ%?rﬁeﬁgéFFﬁﬁﬁcggterial
| hanb 0 j t b . 0 9, d that
?rggogtﬁrg gonte ;i%Eee elsrn%;iﬁg&%ggg%e#%e?(gw ;/iuclg.uum i c:%(%m%f]? P%ﬁ%@%ﬁ&n

e s suTetet b e APLGPLG DOpER 2L BSCmates

a wei ghed predeterm ned quantity o s second

di schar ges port 22 i aged 1Evgbher gy etzh@c{d:a‘?ﬂ:i?c%gio@ t83 Oﬂaagvgéila%

assuned that also in the evaCuated deposition chanber I xed

quantity of thQi_er@eOQﬂeHQhQnQrEoﬁﬁ@@m,daécﬁdzﬂa& e sa?bi pariead
container - 22 -07LS006P 42 of the rotary cylindrical feeder 41, and
that the rotar e rdreic€abwl Eedertdd @yid ridia dailngocheaihlr 562 ar e

actuated. [0031]
[0032]
When the cover plate 25 of the weighing hopper 21

10 is opened and a predetermined time passes, the second
air cylindexr 26 is actuated, the second pivot shaft 23
is turned in a reverse direction, and the cover plate
25 closes the second discharge 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 pulled out from the first discharge port 12, and the

20 MgQO pellets are discharged from the deposition material
hopper 11 to the weighing hopper 21 by their own
weight. With the passage of time, the surface level of
the MgO 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



5In the deposition chanber 20, referring to Fig. 7- B, the MO
pellets in the cylindrical container 42 of the rotary cylindrical
feeder 41 rotated by the inclined rotating shaft 44 rise along the

i nner peripheral surface by the ribbon-shaped screw 43, are
l10quantitatively sent out fromthe | owest portion of the upper end
edge and evenly supplied onto the ring hédrth 50 which is raisttiary at
a lowrotation speed (for exanple, one rotation per hour) through the
supply chute 49, and fornms an MjO-deposited filmon a 15substrate in
t he deposition _chanber. 20. e, nupnber of, rotations of.the rotating
shaft 44 of thé begﬁ&néﬁFi%gr%%digPﬁﬁbéP £1TPECRBRI TOF RO P 1 Hede
second |ight s . :and ppl v ti ro he.cylindri.ca
cont ai ner 42 tgg%%gt%?ﬁgp%ggr?ﬁ g% %é?%g%%gtﬁgggdgh%0§h5¥%5§l%&&ﬁf%ﬂua

supply quantity,g,gaghes hhe.pEeget & rﬂi%?i\a%gk%o Ehﬁzggfowe air

cylinder 26 is'driven to turn the second pivot shaft and al so turn

the cover plat@epsardohhpaedyishensgrand disschargeqapordy 32,1Qf thhe,
wei ghi ng hopper 21 is opened, so that 25the MO pellets are

di scharged fromtt he webgbingyhapperi 2l siegaicwedrbyntheoh el - shaped
hopper 31, and discharged fromthe vertical discharge pipe 32 at the
- 23 -07LS006P peattiom dbat hé flenitsshaped phoppes 3dmindg oidthe
cylindrical container 42 of the rotary cylindrical feeder 41 via the
i nfl ow gui de 3CGasftachevdehosi tdodr cdrahizely t2@. cYhéndapael t Fioft t he
cylindrical container
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 Mg0 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 to 15a in Fig. 2), and a
gap between an outer peripheral surface of the columnar
25 portion (corresponding to 15b in Fig. 2) and an inner

surface of the first discharge port 12 is smaller than

the size of the Mg0O pellet is alsc possible. In so



542 is made | arger than the quantity of the MJO pellets in the

wei ghi ng hopper 21, so that the MyO pellets never overflow fromthe
cylindrical container 42. [0032] Wen the cover plate 25 of the

wei ghi ng hopper 21 10 is opened and a predeterm ned tine passes, the
second air cylinder 26 is actuated, the second pivot shaft 23 is
turned in a reverse direction, and the cager plate 25 cl oEr.ddsp
second di scharge port 22 of the weighing hopper 21. Subsequently,
referring also to Fig. 6, the 15first air cylinder 16 is driven, the

first pivot shaft 13, t jth t first i ng/cl osi 14,
S Sur hed t he ke FBROOGPAblah b aidhe S LRERFP L EEe Rt R

t 12 of th it i 11 | t f th
PPrst di schar gd Saapyy b8 M0 M Pl BRSer Bek° aRHshf hebiemt Hisom.
t he deposition ri : . i qhj h their
own we:ogfllt . | Wtlﬁ%%%ebggsggggg%fégtrlgrrtg,&%ﬁ:g\gg:ggf Eggtl g%)g%ﬁ%ﬁ%gﬂl\%c;

pel l ets accommpdatedpbPribe Wb ¥ NHNMRLE Shehi 551806 ]
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accommopdat ed MJO pellets is detected, the above first - 24 -07LSO06P
air cylinder 1&igs @bivenfixed. r ®eetidesdi secdhirgl tihssdrmient paagpl ug
15 is inserted into the first discharge port 12, and the first
di scharge port ha2iofi sheoteposiwifarammtich ahehopperdildmétsexclased. At
this time, 5it is closed by a conical surface of the conical
bottom surface of the insertion plug 15 or a conical
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, MgC
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 is experimentally confirmed

that when the cocil current value is changed, for



portion 15a of the insertion plug 15 comng into contact with a | ower
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 10t he size of the MyO pell et between the |lower end of the first
di scharge port 12 and the conical surface of the conical portion 15a.
Thus, the predeterm ned quantity of the BBO pellets are accammdst ed
in the weighing hopper 21. After this, the sane operation is
repeated, 15and filmformation of the MJOfilmon a substrate G by
the deposition material _supply,systemis performed continuously over
ﬁrgﬁdét? &
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surface of the first discharge port 12 is smaller than the size of
the MO pel | et ries iabse. passidNi@. ghBpROis- sBSred H-SEREQIRY. :1hg MO

pellets do not fall into the above gap, whereby the MyO pellets never
get caught betweematbeok onetornsbofutihe fiitr sk gobsshsrgecpardguhatand
the flat plate portion 14p of the first opening/closing arm14 5 to
whi ch t he i nsettheoropl ugufcart esdaredisng thatlbhe nskbgly Hudrs: ifdyxed.
Besi des, a conical insertion plug having a bottomsurface with the
same di ameter ®&campst eawr5urd ddee cfuprie Queetiftynfpdugtiks or a
conical insertion plug having a bottomsurface with the same
10di aneter as &°BAFLbAPR USRI FURPlabohembasetlion pitpr side
correspanding to 15 jn Fi 2) with the slightly smaller dianeter
gan be g@optegPSlng thls ré&atgonshlp and supgly ghe same quantity as
on either side also to the middle hearth 50.
[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 more ring hearths, it may be supplied to all
25 ring hearths other than ring hearths at both ends by

the electromagnetic feeder F.

[0037]



[ 0034] Moreover, according to the present invention, MO 15is
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 Gto be subjected to deposition is
being transferred in a direction orthogonal to the direction 200of the
si de- by-si de arrangenent, the el ectroragnaetic- vibrating feedgoogp S
pl aced without its device height being set as |arge as that of the
deposition material supply chanber 10 on either side and at a hei ght

| ower than that thergof, whereby there.is no problemin terns 250f
the structure of thé g&fte, rﬁ%X[hﬁlﬁ&soa§uH 4ePfpke Fhe g 15, it
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15, the MO carfyil guant | / l_nmst. | iLpear changes. In
particul ar, thgﬁﬁkggﬁﬂgn?%$%¥rfgigﬁ agQﬁéggu?ggeﬁ%év?rféﬁ%r'an val ues

of |10 measur emegtnapdcs BbGLY Il ableerhS i N5 gy aph b stored

as a function in a storage of a control unit, 1t is possible to

regul ate sthe cepbegbbenst¥aimee®d dihahet BecsHPBhYgAMAN ib,RRGQTES
equal to the supply quantity fromthe deposition naterial supply

chanber 10 on egitHer, sige MdyBengugpls etelfabinofshi Pamd hSHRR W hee

same quantity as on either side also to the mddle hearth 50.
deposition material supply chamber 10 on either side in
Fig. 1. Needless to say, in place of the above, Mg0O may
be supplied to the electromagnetic feeder from an

10 ordinary hopper.

(0038]

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 F1
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, a 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



[ 0035] The enbodi ment of the present invention is described above,
but the present invention is not 15limted to the above but can be
variously nodified based on the technical idea of the present

i nvention. [0036] For exanple, in the above enbodi nent, three
ring hearths 50 are arranged side by side, but many nore 20ring
hearths may be arranged side by side.- Fupgher, in the abowersoosp
enbodi nent, three ring hearths are used and MJOis supplied to the
mddle ring hearth 50 by the el ectromagnetic vibrating feeder F, but
in the case of three or nmore ring hearths, it may be supplled to al
25ring heart hsP6tBRFE ?ﬂa?#%.%{gtlﬁé'ard@ﬁgsaﬁl%tﬁpww G347 be made
el ectromagneti ¢ _f eeder LSO Furt her, |t
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may be al so supffi e@"%d YWéPry%djﬁégﬁ HeSGma?Q%T?%%T Y4Byt hethe
el ectromagnet i a e | acg. of .t he ahove rotar
cyllndrlcgl feg é? léﬁéﬁb?ﬁ g%ﬁ%%lla ggga yt%la%gﬁﬁg}nD§Pn§FFégﬁfend
of the eleCtroﬁﬁ&”@&'&nvlﬁwéﬂ'dﬁlhogonal or oblique direction can be

5 effectively used with the level difference between the

electromagnetic vibrating feeders as shown in Fig. 20.



feeder, MyO may be supplied fromthe sane device as the deposition
material supply chanber 10 on either side in Fig. 1. Needl ess to say,
I n place of the above, MO nay be supplied to the el ectromagnetic
feeder froman 10ordi nary hopper. [0038] Fig. 20 shows a
nodi fi ed exanpl e of the present invention, and in this case, the
rotary cylindrical feeders 41 on both sides are omtted, and instead,
15el ectronmagnetic vibrating feeders FI, F3, and F4 are placed with
their discharge ports facing onto the,ging hearths 50 respectively.
Above upstream side end portions of the el ectromagnetic vibrating
feeders FI and F4 at both ends, downstream side end portions of
20similar el ectromagnetic vibrati ngCGlL&dM8rs F2 and F5 are placed with
a level difference therebetween. Needl ess to say, a hopper to
accomuobdat e N%C)or t he deposition material supply chanber 10 such as
shown in Fi g7l négepesitiandnaterial surphnsystars efracasian depasiionsoreabs, of

each of 25t havmlr@r@tnrtﬁgammm @epbslmraépﬁagamse@ma{ Svapératdsh fuﬁﬂgmﬁ% In
this case, the ch stlco eeectrona netlc Vi ratlngfeeder
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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, and

the deposition material is supplied to at least a middle ring hearth other than

ring hearths at both ends by a plurality of electromagnetic vibrating feeders

with a level difference being provided therebetween allowed to adjust a supply

quantity of the deposition material.

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

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

[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 material supply system as set forth in claim 2, wherein
a coil main body of the electromagnetic coil is vacuumed-sealed and fixed to 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 the main body of
the electromagnetic coil and a discharge pipe led out to an atmosphere side.

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



S5effectively used with the |evel difference between the

el ectromagnetic vibrating feeders as shown in Fig. 20. - 29 - CLAIM
[1] A deposition material supply system of a vacuum deposition
apparatus, wherein in the vacuum deposition apparatus which
evaporates a filmformng nmaterial supplied froma deposition

mat eri al supply chanber accommobdating a | arge quantity of the
deposition material lasting |ong-period continuous running on a ring
hearth in a deposition chamber to theggby forma filmon a substrate
transferred above the ring hearth, three or nore of the ring hearths
are arranged side by side in a width direction of the transferred
substrate, artranitedegdpasirentde bapeeseddbrough & majnl bodg of heat | east a
mddl e ring RearbRagidigtoif.han ring hearths at both ends by a
plurality of electronmagnetic vibrating feeders with a |evel

di fference being provided therebetween allowed to adjust a supply
quantity of the deposition material. [2] The deposition materi al
supply system.as t forth in claiml, wherein each of the

el ectrorragneﬁ]c \/lﬁg?%ﬁsf"ﬁa ”?aé%'ﬁ’i?”ﬂp Yo'Ra FfEaE D ferpsiigh pRRAAINEp e d
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[ 3] The deposition material s l.Ly system as set forth in claim2,
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the el ectr onﬁ%“r?ﬁﬁ aﬁ%‘ﬁ'@rﬁzﬁaﬂ%éﬁ? gg%%sﬁt@g ctuﬁﬁ%rﬁ@h%ﬁe%gsférﬁ %ﬂ%ﬁ)& ace)ri al
suppl y syst efvesirateeiransionmen apevecthering beartthedepositipnawitériarbonpehedy of
the el ectr om@nminghopBér wHich ré8GWATRRka RRAA 11ds bidotefloh Maferpse of
the el ectromagnetic vibrating feeder by a seal ed casing, an electric
| ead wire todSapRsRsd iemdie deposifien wpiedalhoragnatd & upaelishpred hepeet ed i n
the base, aneihichGesdivesghd'@sgbobifids Bk dddPargell frdmaROkigsing Bbpper0 cool
the main bodéﬁgf. the el [ggroma netic.coi.l an%ﬁa .di scharge pipe |ed
out to an at ABE PRI .Wn“{aé‘far?ﬂjém’ e s EROFHIANIPREIAI SURRY v syst em
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deposi tion i j j ] hangi.ng a. - 3Q -, magni tude of a
current to ggkg'ﬁi-r eddfn?rﬂi}%ufgﬁ'&ezg'ﬁ%ég 58 t%?‘etfwg hgia'g%?traorragneti c coil.
[ 7] A deposi t Ptrdeieansed auppdusnsked issprevided inftheadapmsitiomeldees iand as

appar at us, e PN i
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material | asticR@rimPRGrRSE birSshetQie BYLRESn bUNHh MFeQidn 3f fhbRdbdie@ th in a
deposition chamher to therebﬁ forma filmon a substrate transferred

above the ri H§HEEEYIRA thedepepid ehasibems Ryl ohejpprmaggetiteityaingg
hopper whi chidgederiwithis lavdl diffebngs BBihh brovibd tHierdenasidré gsdmat eri al

di scharged fromthe deposition material hopper, and a funnel - shaped
hopper whi ch receives the deposition material discharged fromthe

wei ghi ng hopper and di scharges it dowward are provided in the
deposition material supply chanber, a quantitative transfer nmeans for
suppl ying the deposition material discharged fromthe funnel -shaped
hopper to the ring hearth at a predeterm ned supply speed is provided
in the deposition chanber, and as the quantitative transfer neans for
supplying the deposition naterial to at least a mddle ring hearth
other than ring hearths at both ends of three or nore ring hearths
arranged side by side in a wdth direction of the substrate
transferred in the deposition chanber, a plurality of electronagnetic
vibrating feeders with a level difference being provided therebetween
are used.



