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PCSI TI ON ADJUSTI NG APPARATUS, SPUTTERI NG SYSTEM
BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a technol ogy for
manuf act uri ng magnetic recordi ng substrates in a
sputtering process. 2. Description of the Related Art
A magnetic recordi ng substrate is manufactured through
a plurality of manufacturing steps. A procedure of
sputtering steps for manufacturing the magnetic
recordin substrate is carried out _as follow _First,
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subjected to a previous step is nounted on a
substrate holder within a sputtering system by neans
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vacuumro a feed pul se each notion axis of the
pro%ag4um robot is altered to align the substrate in the
X-axis, Z-axis and 0O-axis directions by visual

2. Coekicriptiion oF thal Retsdsirate is aligned with

the center of the substrate holder. The X-axis

di pe@laig@etic recording substrate is manufactured through
a plurality of manufacturing steps. A procedure of
sputtering steps for manufacturing the magnetic recording
substrate is carried out as follow. First, prior to
sputtering, a substrate that has been subjected to a
previcus step is mounted on a substrate holder within a
sputtering system by means of a vacuum robot. Next, it is
subjected to a sputtering process within the sputtering
system. Then, after finishing the sputtering, the substrate
is taken out of the substrate holder by the vacuum robot to
be subjected to a next step. In positional adjustment of
the substrate to be mounted to the substrate holder within
the sputtering system by the vacuum robot, a feed pulse of
each motion axis of the wvacuum robot is altered to align the
substrate in the X-axis, Z-axis and 6-axis directions by

visual confirmation so that the substrate is aligned with

the center of the substrate holder. The X-axis direction



1 denotes a vertical direction with respect to the
substrate holder, the Z-axis direction denotes a

hei ght direction with respect to the substrate hol der
and the 8-axis direction denotes a horizontal
direction with respect to the substrate hol der.
Accuracy of the adjustnent perforned by the vacuum
robot depends on the degree of skill of a person who
perfornms visual confirmation in this nethod.
Therefore, displacenent occurs every time the vacuum
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adheres to the surface of t he substrate. These smal
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to/fromthe nmagnetic
destabilizing the position for which adjustment has been
completed. That is, when the adjusted position of the
vacuum robot is displaced, rubbing occurs between the
substrate and claws of the substrate holder that hold the
substrate. Meanwhile, sputtering particles are deposited at
the claw portion of the substrate holder that holds the
substrate due to sputtering. Therefore, when a new
substrate rubs the substrate holder due to the displacement
in mounting the substrate on such a substrate holder in
which the sputtering particles have been deposited on the
claws, particles (sputtering particles)} scraped from the
substrate holder due to rubbing become dust which adheres to
the surface of the substrate. These small particles may
cause a failure in writing/reading data to/from the magnetic

recording substrate.



recordi ng substrate. 2 SUMARY A position adjusting

apparatus of the present invention is a position

adj usting apparatus for adjusting a nounting position

in mounting a substrate on a substrate holder wthin

a sputtering systemby a vacuumrobot. A position

adj usti ng apparatus has a nenory for storing

i nformati on on the nounting position, means for

nmounting the substrate on the substrate hol der by the

vacuun1robot on the basis of the stored information
Yhe nnunting position, neans for neasuring a
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stored information on the mounting position, means for
measuring a mounted state of the mounted substrate, means
for judging whether or not displacement has occurred on the
basis of the measured result and means for correcting the
information on the position for mounting the substrate when

it is judged that displacement has occurred.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an explanatory diagram of a sputtering system;

Fig. 2 is a diagram showing a configuration of a position
adjusting apparatus;

Fig. 3 is an explanatory diagram of a vacuum robot;

Figs. 4A to 4E are an explanatory diagram in mounting a
gubstrate on a substrate holder;

Fig. 5 shows a method for measuring particles on the
substrate;

Fig. 6 shows a process for measuring the particles on the



substrate; Fig. 6 shows a process for neasuring the
particles on the 3 substrate; Fig. 7 shows a nethod
for neasuring the flied particles; Fig. 8 shows a
process for nmeasuring the flied particles; Figs. 9A
and 9B show a neasuring nmethod for adjustnent of
position through an image nonitor; Fig. 10 shows a
process for measuring through the inmage nonitor; and
Figs. il A and 11B are an expl anatory di agram of
di spl acement. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Subﬁ?&%tf;is an expl anatory di agram of a sputtering
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Figs. 11A and 11B are an explanatory diagram of

displacement.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is an explanatory diagram of a sputtering system.
In a sgputtering step of a magnetic recording medium, a
substrate 13 that has been subjected to a previous step
before sputtering is mounted to a substrate holder 11 in a

substrate mounting unit 52 within a sputtering system 51 at

first. Then, the substrate 13 is subjected to a sputtering
process within the sputtering system 51, First, the
substrate 13 is heated in a heating unit 53. Next, a

plurality of layers of metal is formed on the substrate 13
in a sputtering unit 54 and a DLC (Diamond Like Carbon) film
is generated thereon. After sputtering, the substrate 13 on
which the films have been formed is taken out of the
substrate holder 11 in a substrate removing unit 55 to be

subjected to a next step. A vacuum robot 2 mounts and takes



which the filnms have been fornmed is taken out of the
substrate holder 11 in a substrate renoving unit 55 to
be subjected to a next step. A vacuumrobot 2 nounts
and takes 4 out the substrate 13. A position

adj usting apparatus 1 for adjusting the position of
the substrate 13 nounted on the substrate hol der 11
by the vacuumrobot 2 is nounted on the substrate
mounting unit 52. Fig. 2 is a diagramshow ng a
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Fig. 3 is an explanatory diagram of the vacuum robot.

The vacuum robot 2 has the X-axis in the direction in which
the vacuum robot 2 moves the substrate in the vertical
direction with respect to the substrate holder 11, the O
axis in the direction in which the vacuum robot 2 moves in
the horizontal direction, i.e., to left or right, with
respect to the substrate holder 11 seen in a front side and
the Z-axis in the direction in which the wvacuum robot 2
moves the substrate in the height direction with respect to
the substrate holder 11. The vacuum robot 2 also holds the
substrate 13 by an end of a hand 17. A carrier 12 holds two
sets of the substrate holder 11. The carrier 12 carries the
substrate 13 within the sputtering system 51.

Figgs. 4A TO 4E are an explanatory diagram in mounting

the substrate on the substrate holder. The vacuum robot 2



substrate 13 by an end of a hand 17. A carrier 12
holds two sets of the substrate holder 11. The
carrier 12 carries the substrate 13 within the
sputtering systemb51. Figs. 4A TO 4E are an
expl anatory diagramin nounting the substrate on the
substrate holder. The vacuumrobot 2 5 nounts the
substrate 13 as follows. At first, the sputtering
system 51 presses down a lever placed in a close
proximty to the substrate holder 11 to press down a
moUndifie Cheg SRSt ase tiie QA% holtfert St THEHE t he
vacuum robot 2 noves the substrate 13 on the. hand 17
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through 16. Therefore, when the substrate 13 is

16 (see Fig. 4B). As a result, the lower claw 16 lifts up
the substrate 13 and the substrate 13 touches the upper
claws 14 and 15. The substrate 13 is held at position where
spring forces of the upper and lower claws 14 through 16 are
balanced (see Fig. 4C). The upper and lower claws 14
through 16 have a shape of V to hold the substrate 13. Fig.
4D shows a state in which there is no displacement.
Meanwhile, particles 24 are deposited on the upper and lower
claws 14 through 16. Therefore, when the substrate 13 is
mounted on the substrate holder 11 while being displaced on
the faces of V in directions of arrows, the substrate 13
causes rubbing because it slips to the center of bottom of
the shape V on the faces of the shape V, thus generating the
particles 24 (see Fig. 4E).

Returning to the explanation of Fig. 2, the measuring

unit 3 measures the state when the substrate 13 is mounted



nmount ed on the substrate hol der 11 while being

di spl aced on the faces of Vin directions of arrows,
the substrate 13 causes rubbing because it slips to
the center of bottomof the shape V on the faces of
the shape V, thus generating the particles 24 (see
Fig. 4E). Returning to the explanation of Fig. 2, the
nmeasuring unit 3 neasures the state when the
substrate 13 is mounted 6 on the substrate hol der 11.

its measuring_nethod, there are threet
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presZt vilues corresponding to predetermined correction
values. The memory 6 stores the preset values as initial
values of the driving unit 7, the corrected preset values
and reference edge information in measuring by the images.
The driving unit 7 drives and controls the vacuum robot 2.
The driving unit 7 gends driving pulses for moving the
substrate in the X-axis, 0O-axis and Z-axis directions to the
vacuum robot 2 in accordance to the preset values of the
initial values stored in the memory 6. Then, receiving a
signal of completion of correction from the correcting unit
5, the driving unit 7 obtains the preset values from the
memory 6. Then, the driving unit 7 sends the driving pulses
following the preset values whose initial values have been
corrected to the vacuum robot 2. A method for measuring

position for accurately setting the substrate 13 to the

substrate holder 11 by such a vacuum robot 2 within the



vacuum robot 2 in accordance to the preset val ues of
the initial values stored in the nenory 6. Then,
receiving a signal of conpletion of correction from
the correcting unit 5, the driving unit 7 obtains the
preset values fromthe nenory 6. Then, the driving
unit 7 sends the driving pulses follow ng the preset
val ues whose initial values have been corrected to
the vacuum robot 2. A nethod for neasuring position

for accurately setting the substrate 1 to t he
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an investigative substrate 13 is
laser-emitting unit 22 emits laser and the light receiving
unit 23 detects the light reflected and scattered by the
particles 24. It can measure within or without the
sputtering system 51. In measuring on the outside of the
sputtering system 51, an invesgstigative substrate 13 is
discharged out of the sputtering system 51 to place at a
predetermined measuring place after turning around one time
without activating sputtering within the sputtering system
51.

Fig. 6 shows a process for measuring the particles on
the substrate. A new investigative substrate 13 is set on
the substrate holder 11 (Step S11). Values of the driving
pulses in the X-axis, 0O-axis and Z-axis directions at this
time are set by obtaining the preset values from the memory

6. The preset values are initial values in the beginning in

starting the measurement. Next, the particles 24 on the



di scharged out of the sputtering system51 to place at
a predeterm ned neasuring place after turning around
one time wthout activating sputtering within the
sputtering system 51. Fig. 6 shows a process for
measuring the particles on the substrate. A new
i nvestigative substrate 13 is set on the substrate
hol der 11 (Step S11). Values of the driving pulses in
the X-axis, A-axis and Z-axis directions at this tine
are set_by obtaining the preset val ue {ron1the neang
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large, it is estimated to be a gap of the substrate
If 13d muntte 0 of rerd i dss Tordetdais by wredetermined
number, it is judged that the absoclute value is large. When
the absolute value is large, it is estimated to be a gap of
the substrate 13 in the 0 direction and is corrected by a
predetermined value (Step S14). The correction is made in a
gequence of moving the substrate to the left for example
with respect to the substrate holder 11 at first and when no
improvement is made, of moving it to the right. It is
because the rubbing may be occurring due to displacement of
the position for mounting the substrate 13 in the right or
left direction by a predetermined value when seen from the
vacuum robot 2. That is, scraping of the particles 24 on
the lower claw 16 and on the upper claw 14 or 15 may occur
by the substrate 13 and the particles 24 may adhere to the
both sides of the substrate. When the absolute value of the

particles 24 on the substrate 13 is not large on the both

sides, a difference between the surfaces is checked (Step S



predeterm ned value (Step S14). The correction is nmade
in a sequence of noving the substrate to the left for
exanple wth respect to the substrate holder 11 at
first and when no inprovenent is nmade, of noving it
to the right. It is because the rubbing may be
occurring due to displacenent of the position for
nmounting the substrate 13 in the right or Ileft
direction by a predeterm ned val ue when seen fromthe
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of the position for nounting the substrate 13 to the
to thentf rente sidemideen phedgieiddtwtnitaddierainen wean seen
fromthe vacuumrobot 2. That is, it is because the
from the vacuum robot 2. That is, it is because the
scraping of the particles 24 of the upper and lower claws 14
through 16 by the substrate 13 may occur on the front side
and the particles may adhere to the substrate. If the
surface where the absolute value of the particles 24 is
large is a B face side (opposite face from the A face), the
value in the X-axis direction is decreased. It is because
the rubbing may be occurring due to displacement of the
position for mounting the substrate 13 to the depth side
from the predetermined value when seen from the vacuum robot
2. That is, it is because the scraping of the particles 24
of the upper and lower claws 14 through 16 by the substrate
13 may be occurring in the depth side and the particles may
adhere to the substrate. When the absolute value is small

on the both side, and there is no difference between the

surfaces, the preset values are stored in the memory 6 (Step

10



scraping of the particles 24 of the upper and | ower
claws 14 through 16 by the substrate 13 may occur on
the front side and the particles nay adhere to the
substrate. If the surface where the absolute val ue of
the particles 24 is large is a B face side (opposite
face fromthe A face), the value in the X-axis
direction is decreased. It is because the rubbing nay
be occurring due to displacenent of the position for
unting the substrate 13 to the depth side fromthe
S17%r-edet erni ned val ue when seen fromthe vacuum robot
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the sensors 26 for detecting the particles. The sensor 26

has the laser emitting unit 22 and the light-receiving unit

23.

Fig. 8 shows a process for measuring the flied
particles. The substrate 13 is set on the substrate holder
11 by the vacuum rcbot 2 (Step S21). Next, a number of
flied particles are measured. The measurement is carried
out by counting the number of flied particles per unit time
(per 1 sec. in minimum) by the sensor 26 (Step S22). Then,
it is judged whether or not the results of the measured
number of flied particles in mounting the substrate is
almost equal between the sensors 26-1 and 26-3 and the
sensors 26-2 and 26-4 (Step S23). When they are not almost
equal, a moving distance of the vacuum robot 2 in the X
direction is changed (Step S24). Specifically, when the

results of the sensors 26-1 and 26-3 are greater than those

11



in the vicinity of the sensors 26 to increase
sensitivity of the sensors 26 for detecting the
particles. The sensor 26 has the laser emtting unit
22 and the light-receiving unit 23. Fig. 8 shows a
process for neasuring the flied particles. The
substrate 13 is set on the substrate holder 11 by the
vacuum robot 2 (Step S21). Next, a nunber of flied
particles are neasured. The neasurenent is carried
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corrected by a predeterm ned value in the direction
of shehskhabrichesmviang disstzanee @mdllewatidamtehose of the
sensors 26-2 and 26-4, the position for mounting the
substrate 13 is leaned toward the front side (to the lower
side in Fig. 7), causing the scraping between the substrate
13 and the upper and lower claws 14 through 16, so that the
move of the vacuum robot 2 is corrected by a predetermined
value in the direction such that the moving distance of the
vacuum robot 2 in the X direction is prolonged, i.e., to the
front side (in the upper direction in Fig. 7). The process
returns to Step S$21 to measure again by a new substrate.
When results of measurement of flied particles of the
sensors 26-1 and 26-3 are almost equal to those of the
sensors 26-2 and 26-4, it is judged whether or not the
results are almost equal between the sensors 26-1 and 26-2
and the sensors 26-3 and 26-4 (Step S25). When they are not

almost equal, the moving distance of the vacuum robot 2 in

the 0 direction is changed (Step S26).
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robot 2 in the X direction is shortened, i.e., to the
front side (in the lower direction in Fig. 7). Wen
the results of the sensors 26-1 and 26-3 are smaller
than those of the sensors 26-2 and 26-4, the position
for nmounting the substrate 13 is | eaned toward the
front side (to the lower side in Fig. 7), causing the
scrapi ng between the substrate 13 and the upper and

| oner claws 14 through 16, so that the nove of the
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e sensors 26-1 and 26-2 ‘and the sensors
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equal , the noving di stance of the vacuun1robot 21in

sudl’h%h@td't'}%(?tﬂ QN e taRANGF thal e PR robdbt 2 is adjusted

Specifically, when the results of the sensors 26-1 and

to 262 rlghtgiEaterit iidian tWiase fsdlng: senNstis hsordde-1
26-4, the position for nmounting the substrate 13 is

and emed drvadnth 1 1dwe tledit, tlcossi 6f the senapirsg2ef3t had 26-4,
substrate 13 between
the position for mounting the substrate 13 is leaned toward
the right, causing the scraping of the substrate 13 between
the upper claw 15 and the lower claw 16, so that the move of
the vacuum robot 2 is corrected by a predetermined value
such that the 0 direction of the vacuum robot 2 is adjusted
to the left direction. The process returns to Step S21 to
measure again by a new substrate 13. When results of
measurement of flied particles of the sensors 26-1 and 26-3
become almost equal to those of the sensors 26-2 and 26-4,
the preset values are stored in the memory 6 (Step S27).
Figs. 9A and 9B show the measuring method for adjusting
the position through an image monitor. An image mcnitor 31
is installed within the sputtering system 51 at position
facing to the substrate holder 11 on the opposite side from

the vacuum robot 2 (see Fig. 9A). The image monitor 31

detects positions of six predetermined measuring areas 32 of

13



t he upper claw 14 and the | ower claw 16, so that the
nove of the vacuumrobot 2 is corrected by a
predeterm ned value such that the 9 direction of the
vacuum robot 2 is adjusted to the right direction.
When results of the sensors 26-1 and 26-2 are snaller
than those of the sensors 26-3 and 26-4, the position
for nounting the substrate 13 is | eaned toward the
right, causing the scraping of the substrate 13
between the upper c¢law 15 and the | ower ¢l aw 16,

edgen ROTERENSp P e (HhweR MRRRT Bt 1OME ohrdvettis p Qpgh
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chel RERFTAEE 45 st PHEh B0t ° moseur eneal of Tliod "
CaEAbe 58, BhokiCroBRa%Re2tot 85000e, ARGONE LR bmace

mon]@iftgaz:?t gka[g%gﬁ gg%{bg%ﬁ:s}a%rﬁi%i Nd té%tm?ﬂprt)['heg dé%sft&a%@ holder

ow t he neasuri ng net

11 89 ¥sld RQcUiie PR izorksttférpfets%ﬁ)an ITPRGSs ML MeadMyed by

I rege nmonitor 31 1s instal within the sputtering

theSY#he@ bk ROSiil | Ohd Mdifidéndrdte iRaFaley haldasy
11 on the opposite side from the vacuumrobot 2 (see

detBlc#indAkhel RRigeRge d¥H Wyinkl atdelietilty pasdt itns of
six predeterm ned neasuring areas 32 of 13 edge
subR@ihitend 30fi & e lidhige thepeippnd drehvdiowdawsl aiws tihy algiough

16 and of upper and lower and right and | eft
16 distegt isa29 .of The image monitor 31 judges whether or not
the position of the edge falls within a predetermined range
(Step S33). When there is a deviation, it is corrected in
the 0 direction (Step S34). Judgment of the deviation is
carried out as follows. At first, the image monitor 31
obtains an image of the empty substrate holder 11. Then, it
sets a center position of the substrate 13 through virtual
calculation. Next, it sets an area where the edge is to be
detected. The detection of the edge means to find a profile
of an object by wvariations of contrast (white to black or
black to white). Then, it sets the edge of each point to be
detected in mounting a substrate in advance by calculation.
It obtains profile data of the substrate 13 and the upper
and lower claws 14 through 16 within a predetermined area.

Next, it actually measures. Then, it judges that an edge

line indicates which position within the predetermined area

14



the substrate 13 (see Fig. 9B). Fig. 10 shows a
process for neasuring through the image nonitor. A
new substrate 13 is set on the substrate holder 11 by
the vacuumrobot 2 (Step S31). It is then neasured by
the i mage nonitor 31. The neasurenent is carried out
by detecting the edge of each point at timng when
the substrate 13 is held by the upper and | ower cl aws
14 through 16 (Step S32). The image nonitor 31 judges

e PR g Wi g S 21511
SN B8} L Rerton T 6 ¥ e PR FY CHAREI DT as
i RASE B e Ftipt TRt QT2 ol Hero® Thoreed g, e
ter, 1] f b, 1 h, Vi
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edge of each point to be detected in nounting a

sidRlURS rathe dul tadma e dBt H Wi alHdedgd | POt A NPudged to
profile data of the substrate 13 and the upper and

be MdWjodd dwcaldd Mgl Widht @ 4 et B N e dndd @ring
Next, it actually neasures. Then, it judges that an
arezdge - 1 iite gurHechtigs asd ch gdtddtoiomidihitthd e direction
predeterm ned area 14
is made toward the left. When the position of the substrate
13 is leaned to the left side and the upper left claw 14 is
pushed up as a result of detection of the edge, it is judged
to be no good and a correction of the 6 direction is made
toward the right. Then, after deciding the correction value,
the process returns to Step S31 to measure again. When the
result of detection of each edge falls within a
predetermined range and becomes normal, its preset value is
stored in the memory 6 (Step S35). However, the image
gsensor is unable to detect displacement in the X-axis
direction. Therefore, the accuracy improves by carrying out
the particle measurement or that on the surface of the
substrate in combination to detect the displacement in the X
direction.

As a result, the substrate is accurately mounted on the

substrate holder of the sputtering system, so that an

15



or if it is out of the predetermned range. Figs. 11A
and 11B are explanatory diagrans of displacenent. For
exanple, Fig. 11A shows a case when the substrate is
normal |y nounted and Fig. 11B shows a case when the
substrate is nounted while |eaning to the right side.
When the position of the substrate 13 is |eaned to the
right side as a result of detection of the edge, it
is judged to be no good because the upper right claw
15 in the nmeasuri area_ 32-1]s shed up and a

OCCBSFIEQE‘Fl &k @PrFHEH%Sd|WCH%ﬁe4U§%de toward the

Wh %hen the position of the substrate 13 is |eaned
aF01Fh€ i‘feé and the upper left claw 14 is pushed
up as a result of detection of the edge, it is judged
to be no good and a correction of the O direction is
made toward the right. Then, after deciding the
correction value, the process returns to Step S31 to
nmeasure again. Wien the result of detection of each
edge falls within a predeterm ned range and becones
normal, its preset value is stored in the nmenory 6
(Step S35). However, the inmage sensor is unable to
detect displacenent in the X-axis direction.
Therefore, the accuracy inproves by carrying out the
particle neasurenent or that on the surface of the
substrate in conbination to detect the displacenent in
the X direction. As a result, the substrate is
accurately nounted on the
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substrate hol der of the sputtering system so that an
15 occurrence of particles nmay be reduced. What is
claimed is: 16 CLAIM5S 1. A position adjusting
apparatus for adjusting a position for nounting a
substrate on a substrate holder wthin a sputtering
system by a vacuumrobot, conprising: a nenory for
storing position information for nounting the
substrate on the substrate hol der; nmeans for driving
t he vacuum robot for nounting the substrate on the
CLAJMstrate hol der on the basis of the stored position
i nformation; neans_for peasuring statge of the unt ed
S Ubiot PaROS P TheA LTI 38 APRTTRE U8 rEahse 0P LG g
di spl acenent of the position of noun r
Pofdie R a{?%urh'blrré%rgo%u?%ter%%%i o é?ﬁseéﬁ%% uﬁégdgp
.result; a nmeans for, correcti itio L -
A A B TR TR ThdoRd dl S al Bt | SBogpzising:
Posi {1 9Ny 24L 15! BE. 8PBAIALUB.RTETLH DG bOnSkabh by
wher ei h e ans f or nmeasuring nmeasures a nunber of

mo#ﬁﬁiéﬁﬂéﬁkfﬁﬁﬁgé¥ééé Shecgubstpat pavbenci hersubstrate

means for driving the vacuum robot for mounting the
substrate on the substrate holder on the basis of the stored
position information;

means for measuring state of the mounted substrate
on the substrate holder;

means for judging displacement of the position of
mounted substrate on the substrate holder on the basis of
the measured result; and

means for correcting the position information upon

the judged displacement.

2. The position adjusting apparatus according to Claim
1, wherein the means for measuring measures a number of
particles adhered to the substrate when the substrate holder

contacts the substrate.
3. The position adjusting apparatus according to Claim
1, wherein the means for measuring measures a number of

particles made airborne when the substrate holder contacts

17



contacts the substrate. 3. The position adjusting
apparatus according to Caim 1, wherein the neans for
nmeasuri ng measures a nunber of particles nade
ai rborne when the substrate hol der contacts 17 the
substrate. 4. The position adjusting apparatus
according to Caim 2, wherein the neans for judging
judges that the substrate is displaced in a
hori zontal direction with respect to the substrate
é?gfr when an absol ute val ue of a nunber of adhering
L g g | arger than a predeterm ned value. 5. The
p05|t|on adj usting apparatus according to Caim 2,
wherein the nmeans for judging judges that the

) o
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erein t e neans for judging judges that judges
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direction with respect to the substrate hol der when a

adHH ARy enee: 10d] dBinersaefet | tiegh parpredese bei ne@nvabee .
surfaces of the substrate is larger than a

predeterm ned value. 7. The position adjusting
apparatus according to Caim
5. The position adjusting apparatus according to Claim
2, wherein the means for judging judges that the substrate
is displaced in a vertical direction with respect to the
substrate holder when a difference of numbers of adhering

particles between the surfaces of the substrate is larger

than a predetermined value.

6. The position adjusting apparatus according to Claim
3, wherein the means for judging judges that judges that the
substrate is displaced in a vertical direction with respect
to the substrate holder when a difference of numbers of
flied particles between the surfaces of the substrate is

larger than a predetermined value.
7. The position adjusting apparatus according to Claim

3, wherein the means for judging judges that the substrate

is displaced in the horizontal direction with respect to the
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3, wherein the nmeans for judging judges that the
substrate is displaced in the horizontal direction
with respect to the 18 substrate hol der when a

di fference of nunbers of flied particles between
vicinity of right part of the substrate and vicinity
of left part of the substrate is larger than a
predeterm ned val ue. 8. A position adjusting apparatus
for adjusting a nounting position in nounting a
substrate _on a substrate holder wthin a s [

, putter.in

subgyzesm bplderarhem Povstier iod l‘\’él.mhfrr?e% ﬁﬁﬁ

storing_ position infaormation for nounti t he
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t he vacuum r.ohot. for nounting th suhst r.at t
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i,nf or mat i . eans for inputting inages; neans for
PreGHLEF ARG a YAiTHSt edge i mage of a predeterm ned area

on the basis of an inmage of the substrate hol der,

sai d substrate hol der nounting no substrate; neans for

btairi . i ined a
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area on the basis o the substrdate
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or suring differences between the first

holder within a sputtering system by a vacuum robot,
comprising:

a memory for storing position information for
mounting the substrate on the substrate holder;

means for driving the vacuum robot for mounting the
substrate on the substrate holder on the basis of the stored
position information;

means for inputting images;

means for obtaining a first edge image of a
predetermined area on the basis of an image of the substrate
holder, said substrate holder mounting no substrate;

means for cbtaining a second edge image cof the
predetermined area on the basis of an image of the substrate
holder ,said substrate holder mounting the substrate;

means for measuring differences between the first
and second edge images;

means for judging displacement of the position of

mounted substrate on the substrate holder on the basis of
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and second edge inmages; neans for judging displacenent
of the position of nounted substrate on the substrate
hol der on the basis of 19 the nmeasured result; and
means for correcting the position information upon

the judged displacenent. 9. A sputtering system having
a heating unit for heating a substrate nounted on a
substrate holder by a vacuumrobot and a sputtering
unit for formng a thin filmon the heated substrate,

conprising: a menory for storing position information
ther grasygght sFUite SM¥strate on the substrate hol der:
means for dr'viqg t he vacuum robot, fpr npu

ti th
Subst b Th QUERTT 4% HOF dBv= b P BASFE b} Of hgPOn
st.or.ed %3%iaion i nformati on; means for neasuring

thesggpgegf & ﬁﬁﬁﬁF@ﬁ”substrate on the substrate

hol der; means for judgi ng di splacenent of the position
of nmounted substrate on the substrate holder on the

ba§i8£{%&¢§e€9§g§y§§§térﬁ Jﬂtfingng ﬂ@é@ﬁ&grmt or

correct on I nformati on upon e J udged
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vacuum robot and a sputtering unit for forming a thin film
on the heated substrate, comprising:

a memory for storing position information for
mounting the substrate on the substrate holder;

means for driving the vacuum robot for mounting the
substrate on the substrate holder on the basis of the stored
position information;

means for measuring state of the mounted substrate
on the substrate holder;

means for judging displacement of the position of
mounted substrate on the substrate holder on the basis of
the measured result; and

means for correcting the position information upcn

the judged displacement.

10. A position adjusting apparatus for adjusting a
position for mounting a substrate on a substrate holder
within a sputtering system, comprising:

a vacuum robot;

20



position for nmounting a substrate on a substrate

hol der wthin a sputtering system conprising: a
vacuum robot; 20 a nenory for storing position
information for nounting the substrate on the
substrate holder; a driving unit for driving the
vacuum robot for nounting the substrate on the
substrate holder on the basis of the position
infornation stored in the menory; a measuring unit for

f ticl di
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of et i on to correct the J udged
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adjusting a position for nounting a substrate on a
corgelsponatiagh dlod gros it rora tdputsudrs trp sy staaid particles

conprising: a vacuum robot;
being generated upon the substrate being mounted on the

substrate holder by the vacuum rcbot driven by the driving
unit;

a judging unit for 3judging displacement of the
position of the substrate mounted on the substrate holder on
the basis of the measured number of particles corresponding

to the position on the substrate; and

a correcting unit for correcting the position

information to correct the judged displacement.

11. A position adjusting apparatus for adjusting a
position for mounting a substrate on a substrate holder
within a sputtering system, comprising:

a vacuum robot;

a memory for storing position information for
mounting the substrate on the substrate holder;

a driving unit for driving the vacuum robot for

mounting the substrate on the substrate holder on the basis

21



a menory for storing position information for

mounti ng the substrate on the substrate holder; a

driving unit for driving the vacuum robot for

nmounting the substrate on the substrate hol der on the

basis 21 of the position information stored in the

menory; a neasuring unit for obtaining a first edge

i mpage of a predeterm ned area on the basis of an

i nput inmage of the substrate hol der unnounting the

substrate and obtaining a second edge i mage of the
of Fied BCSieed 1AL TRt 1T sresied o HF | *Yimage of

t he substrate hol der, nounti the, subsirate, said,
Subst TR o bt B TRt Vakignt: BhoPt SRPbemage Of

* BACCSRAEHANE G Pne™ o8 ol ot i SBRLT AP R e
ourfle b5, SIBLR SRl IR A 0Tl Ugnenss
seck BRI AT S L I e et of
an 9r3RkaGeIRR 2% he substrate holder mounting the
substrate, said substrate being mounted by the wvacuum robot
driven by the driving unit;

a judging unit for judging displacement of the
position of the substrate mounted on the substrate holder on
the basis of difference between the first edge image and the
second edge image; and

a correcting unit for correcting the position

information to correct the judged displacement.
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