"A SuaSTRATE CLEANI NG ‘METHOD AND A SUBSTRATE CLEANI NG APPARA 59Erﬂ§ackground
of the Invention The present invention relates to a substrat ,

el eani ng met hod and a substrate cleanlng apparat-us in which a cheni cal
solution is used to clean and etch- a_substrate such as a sen1conductor

waf er, an LCD glass substrate, or the like. For. exanple, in a wafer

processing step of an LSI 10 = manuf act ude process, ‘a substrate cleanlng
apparatus of a wet type is used to renove forelgn mat eéri al such as -
particles, organic material, metal i¥@¢r|t|es d the AI In this wet
type substrate cl eaning appar ' as a
hydr of | uoric acid sol ution, @'S S@§$P oxi de sol ution

such as an aqueous sol'ution of sulfuric aci d_and hydrogen peroxide; an
aqueous sol ution of hydrochlori %a%qc c]ico%ql @édt%eriri?ﬁern% e: a phosphate

solution; a solution of hydrofl an aqueous
sol ution of hydrof I uor IhA b q%We%%rPgél)ﬁt% % %ubstrate
5 éleaning.method and a substrate cleaning apparatus in

ﬁhich a chemical solution is used to clean and etch a
substrate such as a semiconductor wafer, an LCD glass
substrate, or the_like.
For example, in a wafer processing step of an LSI
10 manufacture process, a substrate cleaning'apparatus of
a'wef type is used to rémove foreign material such as
particles, organic material, metal impurities, and the
like. In this wet type substrate cleaning apparatus, a
chemical solution such as a hydrofluoric acid solutiont'
15 an ammonia hydrogen peroxide solution, such as an
aqueous solution of sulfuric acid and hydrogen

peroxide; an aqﬁeous solution of hydrochloric acid and

and a number of wafers are dipped in the chemical

solution.
25 _ " In the wafer processing step, circuits are
patterned only on the front surfaces Wa of wafers.

Therefore, in general the surface Wa of each wafer is



soluthon of hydrofluorlc acid and annDnlun1quor|de or the I|ke is S
C|rcularly supplied to a cleanlng vessel ,” and a nunber. of wafers are dlpped .

in the chem cal solution. 25 B t he wafer processing step,
circuits are patterned only on the front surfaces Wa of wafers. Therefore
in general the surface Wa of each wafer-is =~ -2- nmirror- f|n|shed by a

super precise polishing nethod, while the bd&k-surface of each wafer is.
finished nore roughly than the front surface Wa. As shown in FIG 20,
wafers Ware contained in a5 cassette C at an equal pitch intervals
such that the froRirsarridedshgdoPyt Re SHRPEr Pracdsg POdisdingdmeghote sane

side (in the grip s assette) In the cassette, the front
surfage Wa of thewaé$8r§LFeEB€§tF9€¢9°Pa8§ Fﬁ&hb§@§e§Uﬂ§aéé§Lﬁbagfm&&eacent

' roughly than the front surface Wa.
As shown 1n.FIG. 20, wafers W are contained iﬁ a
5 ' casSette C at an equal pitch intervals such that the
front surfaces Wa of the wafers are all oriehted to
one same side (in the grip side of the cassette). 1In
the cassette, the front surface Wa of the wafers
respectively face the back surfaces Wb of adjacent

10 wafers. This arrangement of wafers is common to both
of the cassette C and the cleaning vessel.

Back surfaces of the wafers Wb are, in many phases
of the manufacturing process, in contact with |
supporting members, carrier members, and the likes.

15 Therefore, foreign material such as particies tends to
more easilf sfick to. the back surfaces Wb of the wafers
than to the front surfaces Wa. It is generally said
that a greater amount of foreign material sticks to the
back surface Wb of a wafer than to the front surface Wa

20 thereof.

Cleaniné processing of wafers is carried out in
a manner in which an upward flow is generated in a
cleaning vessel by supplying a chemical solution to a
cleaning vessel'through a bottem portion so as to

25 overflow to an upper portion of the vessel, and a
plurality of wafers are dipped in the upward flow of

the chemical solution.



10  ..wafers. - This arrandgerment of wafers is common.to both of the
cassette C-and the cleaning vessel. Back surfaces of the wafers W are, in
‘many phases of ‘the manufacturing process, in contact with supporting
menbers, carrier nmenbers, and the |ikes. ‘15 - Therefore, foreign
material such as particles tends to nore easily stick to the back surfaces
Wo of the wafers than to the front surfaees3Wa- It is generally said that a
greater ampount of foreign material sticks to the back surface W of a wafer
“than to the front surface Wa 20 . thereof. deaning processing. of wafers
is carried out in a naBAYEVEA,wWAncAagR Qfwar GrPEBWCEsvWgéREPaREFAYRIaaS
cl eani ng vessel by suppLyLn% a chem cal solution to a cleaning vess
t hrough a bottom PBPY¥RoANsE1Gs ?BlzgorelgnoWéFPFéﬂﬂt3héﬁhuﬁﬁ§g Béﬁtﬁﬁﬁtof
e yessel and 2cRbabk' tnd' pigkLar b8l RBCS BnkGatRYS" feblug"egf e

easily stick gain'to the'front-surfaces Wa of adjacent

-5 wafers. fn particular, in case of cleaning wafers
having a large diameter, foreign material easily sticks
again to the front surfaces Wa of the wafers so that it
is difficult to increase the cleaning efficiency bf the
wafers.

10 In addition, if wafers Wy, and.WLz.are arrayed on

" a board 91 at a narrow pitch interval as shown in

FIG. 15, these wafers easily incline so that upper
portions of adjacent wafers Wy, and Wy, are easily
brought into contact with each other since a clearance

15 exists between a groove 98 and the wafer Wy; and
between a groove 99 and the wafer W;,. 1In particular,
when lifting up the board 91 from the cleaning vessel,
a chemical solution is kept between the front surface
Wa of the wafer Wp,p and the back surface Wb 6f the

20 wafer Wy,, resulting in that non-uniformity in the
cleaning rate appears within the surface of a wafer and
that the cleaning rate varies between waferé arrayed in
one same lot. However, if wafers Wp3 and Wy, of a
large diameter are arrayed at a wide pitch distance,

25 the size of a cleaning vessel must be enlarged and a
long time is required for circularly supplying a

chemical solution into the cleaning vessel, so that the



-3: Hawever, in case of a group of wafers arrayed as shown in FIG. 20, -
_foreign material which once has left the back the back surfaces W.of the.
““wafers tends to easily stick gain to the front surfaces Wa of adj acent 5
~wafers. 1n particular, in case of cleaning wafers having a |arge dianmeter,
foreign material easily sticks again to the front surfaces Wa of the wafers
so that it is difficult to increase the &l edning efficiency of the wafers.
10 _ In addition, if wafers W.1 and W.2 are arrayed on a board 91
at a narrow pitch interval as shown in FIG 15, these wafers easily incline
so that -upper - portﬁfm%lgé!‘-mldi deerdowsatest.s Werr] and Werr] are easily
brought into contact Wi th each other since a clearance 15 ~  exists

bet ween a groove 98 anduHtderEOxe \\tdver Fl’@ﬁﬁ-%ﬁt \ﬁ@éﬂlb tgi-cggdfvef%lhleﬂﬁﬁl tire
waf er err]. In. particular, when lifting up the board- romthe cleaning
vessel Y\[a c]hem' calf")=l JGTFE FPqutice JNSFEARAY TFeatment dgleaning ?} cost.

Moreover, it takes long time to heat the chemical
5 solution to a predetermined temperature.

Summary of the Invention

The present invention has an object of providing
a substrate cleanihg method in which a number of
substrates can be cleahed with a high cleaning rate at

10 a high through-put.

Another object of the present invention is to
provide a compact substrate cleaning apparatus having a
small size.

The substrate cleaning method according to the

15 present invention performs cleaning processing on a
plurality of substrates disposed such that front
surfaces of the substrates on which a circuit pattern
is to be formed extend substantially in a vertical
direction, and is characterized in that:

20 (a) a plurality of substrates contained in a
cassette are picked up entirely or partially from the
cassette;

(b) front surfaces of adjacent substrates are
made face each other without bringing the front

25 | surfaces into contact with each other, and back
surfaces of adjacent substrates are made face each

other without bringing the back surfaces into contact



va of the waf er . VWerr] and the back surface Wb of t he 20 ' waf er. W2,
resulting in that non-uniformty in the cleanlng rate -appears within the
surface of a wafer and that the cleaning rate varies between wafers-arrayed
in one same lot. However, if wafers Werr] -and Werr] of a large dianeter

are arrayed at a w de pitch di stance, 25 . the size of a cleaning vessel
must . be enlarged and a long tine is requi-red far circularly supplying a .
‘chemi cal solution into the cleaning vessel, so that the -4- through- put

is lowered. Furthernore, the chenical sotutlon is required in a |large
anount, i ncreasi nyithegagbnothelreatheg £2pntosur fhoesowdr thel addgleeentong
tine to heat the chemcal 5 - solution to a predeternined tenperature.
Sumary of the Inﬁéhﬁteﬁt¢ﬁeb§#99eﬁntunVthWamhhaspamcmbpm¢erwhlpﬁqy|d|ng

interposed therebetween, and the pitch interval being-
set to be larger than a pitch interval L, interposed
5 ‘between the back surfaces of the adjacent substratee;

(c) the plurality of substrates thus dispeSed are
dipped all together-into a chemical solution; and

(d) the chemical solution is made flow between
the front surfaces of adjacent substrates of the

10 plurality of substrates, facing each other, and between.
the back surfaces of adjecent substrates of the
plurality of substrates, facing each other.

The substrate cleaning apparatus according to the
present invention performs cleaning processing on a

15 -plurality of substrates disposed such that front
surfaces of the substrates on which a circuit pattern
is to be formed extend substantially in a vertical
direction, and the apparatus comprises:

a stage for mounting a cassette each containing a

20 plurality of substrates substantially arranged at an
equal pitch interval L;

a receive member for receiving and supporting a
plurality of substrates all together from a cassette on
the stage, with the pitch interval L being maintained;

25 ' elevatidn means for elevating up and down the
receive member and the stage relative to each other,

for separating a plurality of substrate all tdgether



a. substrate cleaning nmethod in which a nunber. of substrates can be cleaned
‘wWith a high cleaning rate at 10 - a-high through-put. Another object of
~the present invention is to provide a conpact substrate cleaning apparatus
having a smal|l size. The substrate cleaning nethod according to the 15 o
present invention perforns cl eaning processing on a plurality of substrates:
di sposed such that front surfaces of the-suléstrates on which a circuit '
‘pattern is to be formed extend substantially in-a vertical direction, and
is characterized in that: 20 - a) a plurality of substrates '
contained in a caf¥om &her casisetse op &he s&iageor apgk tfioal makingmthiee
cassette; (b) front.-surfaces of adjacent substrates are nade face each

ot her without bri #§CRdVenh@embea reseive thgr plaralifyo ofomubstratesieach
~other, and back surfaces of adjacent substrates are nade face each ot her
wi t hout bringing the b&AFTISEr SO¥Sk Megngofoxctholding the plurality of

sﬁbstrates all togetﬁer, from the receive member, and
5 for'carxying the plﬁrality of substrates;
reverse means provided at at least one of the
receive member and the carrier chuck means, and for .
reversing the plurality of substrates supported or
held, all together, to reverse tbe orientation of the
10 front and back surfaces of the plurality of substrates;
and |
an array member having first and second grooves
for vertically hplding substrates corresponding in
number to the substrates contained in the plurality of
15 cassettes, the first grooves and second grooves being
disposed alternately, and the first grooves disposed at
a pitch interval greater than that at which the second
grooves are disposed, and is characterized in that
the substrates corresponding in number to the
20 substrates contained in the plurality of cassettes are
held by the first and second grooves in such a manner
in which front suffaces of adjacent substrates face
each other without bringing the front surfaces into
contact ﬁith each other, while back surfaces of
25 adjacent substrates face each other without bringing -
the back surfaces into contact with each other, the

front surfaces of the adjacent substrates being



-5 mﬁjh each other, the front surfaces of the adjacent substrates being:-
situated with a pitch interval L[err] |nterposed t her ebet ween, and- t he:

pi tch i nterval - being set to be larger than a pitch interval L2 |nterposed 5
bet ween the back surfaces of the adjacent substrates; (c).the plurality of
substrates thus di sposed are di pped all -together into a chem cal solution;
.and (d) the chemical solution is nade fl ow kpet ween the front surfaces of
adj acent substrates of the 10 plurality of substrates, f aci ng each
other, ‘and between the back surfaces of adjacent substrates of the
pIurallty of substsiduesed aditig aeddls tancer L Tmmteﬁgdsaﬂwthdnuhauw;en and
apparatus according to the present |nvent|on perfornms cl eaning processing
on a 15 pl ur fisttangles bedings seits posbe dagigerh athafir @ntpistiolf aces of

the substrates on which a circuit pattern
interval L, interposed between the back surfaces of the

adjacent substrates.

5 ' According to ﬁhe.pfeseht invention, the front
surfaces Wa of adﬁacent substrates face each other.
Therefore, at least foreign material which has left .
back surfaces of the substrates do not easily stick to
the front surfacés Wa. Fﬁrther, since the pitch

10 interval L; between adjécent front surfaces Wa is
larger (or wider) than the pitch interval L, between
adjacent back surfaces Wb, a larger amount of
processing solution flows over the front surfaces Wa
than over the back surfaces Wb, so that the cleaning

15 rate is much impro&ed.

In other words, since.the pitch interval between
adjacent back surfaces Wb is sﬁaller (or narrower) than
the pitch interval L, between adjacent front surfaces
Wa, the total length of the substrate array is

20 shortened, so that the sizes of the processing vessel
and the carrier device can be reduced in comparison
with a conventional apparatus. This down-sizing of the

- processing vessel reduces consumption amounts of
chemical solutions, pure water, IPA, and the likes;

25 Brief Description of the Drawings

FIG. 1 is a perspective view schematically showing

a cleaning apparatus;



"is'to be-formed extend substantially in a vertical direction, and the
apparatus conprises: a stage for nounting a cassette each containing. a 20
plurality of substrates substantially arranged.at. an equal  pitch interval
L; a receive nenber for receiving and supporting a plurality of substrates
al | together froma cassette on the stage, with the pitch interval L being
mai nt ai ned; 25 = . el evation neans Sorg elevating up and down the
recei ve menber- and t he stage relative to each other, for separating a
plurality of substrate all together -6- fromthe cassette on the stage,
and for making the rec@iG rienixera rpeomipeetive phievalsdhensdt stdikly adlesying
carrier chuck nmeans for holding the plurality of substrates all together,
fromthe receive WEM@ﬁerzgﬂﬁﬂﬁtte, for carrying the plurality of

substr at es; _ . _ '
FIG. 3 is a perspective view schematically showing

a stage, a wafer mount portion, and a carrier chﬁcking
5 device; |
| FIG. 4 is a'perspective view showing the inférnal
structure of the wafer mount porﬁion, cutting away a
part of the structure; |
FIG. 5 is an enlarged and exploded perspective
10 view showing showing a wafer reverse mechanism;

FIG. 6 is a partial enlarged view showing an upper
surface of a receive member;

FIG. 7 is a partial enlarged view showing an array
member; |

15 FIG. 8 is a view showing operation of the carrier
chuck device;

FIG. 9 is an array view including wafers held by
the carrier chuck device and a group of wafers on the
array member; '

20 FIG. 10 is a perspective fiew showing a cleaning
boat and a wafer mount device;

FIG. 11 is a front view showing a hold member of
the wafér mount device;

FIG. 12 is an exploded perspective view showing a

25 cleaning processing vessel; |

FIG. 13 is an enlarged plan view showing an top

surfaces of holding rods of the cleaning boat;



reverse.means provided at at |east one of the receive nenber and the
carrier chuck neans, and for.réeversing the.plurality of substrates
supported or held, all ‘together, to reverse the orientation of the 10
front. and back surfaces of the plurality of substrates; and an array nenber
having first and second grooves for vertically. hol di ng substrates
corresponding in nunber to the substrates c@ntained in the plurality of 15
cassettes, the first grooves and second grooves being di sposed alternately,
and the first grooves disposed at a pitch interval greater than that at.
“which the second groov&3Gar d4diisp@s ed-deaivd-ews stiomiag siafeas iheldchdty tihe
substrates corresponding in nunber to the 20 'substrates contained.-in
the plurality of cdesaings bpag hel d by the first and second grooves in such
a manner in which front surfaces of adjacent substrates face each other

wi thout bringing the fF&® dor fific s Silf€o VG Showiing vadersofed latidee

back surfaces of % ?{ ce t s bstr.at es faiF each ot her 'wi t hout
bri ngi ng ameter e cleanlng oat;

5 ' -_FIG. 16 is a front view schematically showing
a wafer held by a cleahing bdat according to an
embodiment of the present invention;
| FIG. 17 is a longitudinal cross-sectionél view
showing the inside of the cleanihg processing vessel;

10 FIG. 18 is a front view showing a wéfer mount
portion viewed from the Y-axis direction, and explains
operation of moving and mounting wafers from a cassette
to an array porfion; |

FIG. 19 is a side view showing the array portion

15 from the X-axis direction, to explain operation of
moving and mounting wafers picked up from a first
cassette, to the array portion;

FIG. 20 is a side view showing a conventional
wafer array;

20 FIG. 21 is a side view showing the array portion
from the X-axis'direction, to explaining operation of
moving and mounting wafers picked up from a second
cassette; to the array portion;

FIG. 22 is a side view showing a wafer array

25 according to an embodiment; and

FIG. 23 is a flow-chart showing a cleaning'

processing method according to the embodiment of the



“the back surfaces into contact mnth each other the front. surfaces of the

_ adjacent substrates being -7- situated with a distance L[err] interposed
t hér ebet ween and the distance being set fo be larger than a pitch interval.
L[err] interposed between the back surfaces of the adjacent substrates. 5
According to the present invention, the front surfaces Wa of adjacent
substrates face each other. Therefore, at |B&st-foreign material which has.
| eft back surfaces of the substrates do not .easily stick to the front
surfaces WA. Further, since the pitch 10 interval L[err] between

adj acent front supfesest\inventioemer (or wider) than the pitch interval L2
bet ween adj acent- back surfaces W, a |arger anDunt of proceSS|ng solutlon
flows over the frontDetailedDegcrip f + phe pRPrefe Bbog

t he cl eani ng

In the following, a preferred embodiment of the

Piesent invention will be explained with reference to

5 . the attached drawinge. In the present embodiment,'a
case of cleaning fifty semiconductor wafers will be
explained.

As shown in FIG. 1, a substrate cleaning apparatus
1 comprises a loader section 2, a process section 3,

10 and an unloader section 4. A cassette C containing
wafers W which is not yet subjected_tc cleaning
processing is carried into the loader section 2 by a
carrier robot (not shown). The process section 3
comprises a wafer move base section 6, a chemical

15 cleaning section, a water washing section, and a drying
section. The wafer move base section 6 is adjacent to
the loader section 2.

The loader section 2 is provided with a mount
section 5 and a transfer device 7. The moﬁnt section 5

20 has a slider, a stopper and a cassette-turning
mechanism. The cassette-turning mechanism is designed
to turn a cassette by 180° on the mount section 5. The
cassette C is transferred from the mount section 5 to
the move base section 6, by the transfer device 7. The

25 process section 3 ié provided with three carrier

devices 15, 16, and 1f. These carrier devices 15, 16,

and 17 can move along an X-axis trace, and respectively



15, i rate 1S nuch i nproved. In ot her - motds since the pltch lnterval
‘bt ween adj acent . back surfaces W.is smaller. (or narrower) than the pItCh

interval L[err] betmeen_adjacent front surfaces Wa, the total |ength of the

substrate array is 20 - shortened, 'so that the sizes of the processing
vessel and the carrier device can be reduced in conparison with a
conventional apparatus. This down-si zi ng-of 1ithe~pr ocessi ng vessel reduces
consunption anmounts of chem.cal solutions, pure water, IPA and the likes.
25 ' Brief Description of the Drawings FIG 1 is a

per spective- V|em1§@ﬁ§ﬁ&§ﬁcaﬁﬁ?rsﬁbﬂpkg 8¢l d8ni AndagPar aFugther,. 8aCPIG¢ 2
s a perspective view schematically shomtng_a waf er cassette; FIG 3.is a
perspect|ve vi ew SBReRArrigr| geyas®endS, 16, 17 has a Y-axis drive

mechanism and a Z-axis drive mechanism and ¢-drive
mechanism. Note that the unloader section 4 is
S ‘substantially the same'component ae fhe 1oéder section
"2, and comprises_a mouﬁt section 8, a wafer move base
section9, and a transfer device (not shown).
As shown in FIG. 2, twenty five grooves 10 ere
formed at an equal pitch interval L in the - inner wall
10 of a side portion 12c of the cassette C. Each of the
grooves 10 holds one wafer W. The normal pitch
interval L between the grooves 10 is set to 4.7625 mm
for a 6-inch diameter wafer, 6.35 mm for a 8-inch
diameter wafer, and about 9.5 to 12.5 mm for a 12-inch
15 diameter wafer. A U-shaped notch plate 12a is provided
on'the front surface s;de of the cassette C, and a
H-shaped ribbed plate 12b is provided in the rear
surface side of the cassette C. An opening 11 is
positioned at a lower portion of the cassette C when
20 the contained wafers W are situated so as to extend in
the horizontal direction. As shown in FIGS. 2 and 20,
the front surface Wa of each wafer W faces the plate
12a of the front eurface side in the cassette C, while
the back surface Wb of each wafer faces the plate 12b
25 of the rear sﬁrface side thereof.
In the next, the wafer move base section 6 will be

explained with reference to FIGS. 3 to 5, the wafer



a Stage a wafer nount portion, and a carrier. chucking 5 - device;: FIG
-4 is a perspective VIeM/ShOMAng the internal structure of the wafer nount.
portion, cutting away a part of the structure; FIG 5 is an enlarged and
expl oded perspective 10 - vi ew show ng show ng- a waf er reverse
mechanism FIG 6 is a partial enlarged view show ng an upper surface of. a
receive nenber; FIG 7 is a partial enlargeti2view showing an array nenber;
15 - FIG 8 is a view showi ng operation of the carrier chuck
device; FIG 9 is an array view including wafers held by the carrier chuck
device and a groupové baser sechidhebacomprieabean @bevation stageG30i0ais a
perspective: vi ew showi ng a cl eaning boat and a wafer nount device; FIG 11 .
is a front view sheepihyeamtmberndhbeanobrray memberndant andyacearrier

'chuck device 45. Var;ous mechanlsms 130, 140, and 150
are_provided_in a casing 6a of the wafer move baée 6.
5 Operation of drive sources 131, 141, and 151 of these
.1nterna1 mechanisms 130, 140, and 150 is controlled by
a controller (not shown).
The elevation stage 30 is elevated in the Z-axis
direction by the internal mechanism 130. An opening 39
10 is formed in the top surface of the elevation stage 30.
When the stage 30 is elevated down, the receive member
31 appears through the opening 39 without being
interfered by the stage 30. As shown in FIG. 4, the
internal mechanism 130 comprises a motor 131, pullejs
15 132 and 134, a belt 133 an& a vertical screw 135. The
vertical screw 135 is connected with the stage 30 by a
ball nut (not shown). |
The cassette C is carried ta the wafer move base
section 6 by the transfer device 7, and set exactly
20 above the opening 39. A guide stopper'36 and a pusher
37 are provided on the stage 30. The guide stopper 36
is positioned in the vicinity of one side of the
opening 39, and the pusher is positioned in the
vicinity of the other side of the dopening 39. When the
25 cassette C is detected by a sensor 160 shown in FIG. 4,
the pusher 37 presses the cassette C against the gquide

stopper 36, and the cassette C is positioned with respect



EIG:'Lé-is_an expl oded- perspective view showi ng a 25 cl eani ng

~processing vessel; FIG 13 is an enlarged plan view showi ng an top surféces__'

of hol ding rods of the cleaning boat ; - -9- FIG 14 i s a side vi ew show ng
wafers hel d by the cleaning boat; FIG 15 is a side view show ng wafers of
a large dianmeter held by the cleaning boat; 5 : FIG 16 iis a front

vi ew schematically showing a wafer held by aa:feaning boat according to an

- enbodi ment of the present invention; FIG 17.is a longitudinal =~ '

cross-sectional view showi ng the inside of the cleaning processing vessel;

10 - FI G tpgthe armagnmember Siowi Npte wiiadr anwafierparanindreryi (@vedd

fromthe Y-axis direction, and explains operation of noving and nounting

" wafers froma cas$PoW@) is provided so as to be movable along the Y-axis
and sb as'to count the humbef oflwafers W.

| As shown in'FIG. 5, the receive.member 31 can be

5 - rotated by ¢ turns;axound the Z-axis by the internal
mechanism 150. The internai mechanism 150 comprises a
motor 151, a rotation slit plate 152, a sensor 153,
pulleys 154 and 156; a belt 155, a bearing 157, a
connection member 158, and a brake 159. The bearing

10 157 is installed on a block 150a, rotatably supporting
the vertical shaft 3la. The rotation slit plate 152 is
installed on the drive shaft of the motor 151. This
rotation slit plate 152 ié equipped with an optical
sensor 153 so that the rotation speed of the motor 151

15 is detected. The pulley 156, the connection member
158, and the receive member 31 are fixed on the
vertical shaft 3la, and therefore, the receive member
31 is rotated together with the vertical shaft 3la
around the Z-axis by ¢ turns. The brake 159 is used to

20 brake the belt 155. Note that operation of the motor
151 and the brake 159 is controlled by the above-
mentioned controller (not shown).
- The receive member 31 may be arranged so as to
receive fifty wafers W (equivalent to wafers of two

25 casseties) all together, as shown in FIG. 3, or receive

members 31 may each receive separately twenty five

wafers W (equivalent to wafers of one cassette), as



to an'érray portrOn' FIG 19 is a srde vremrshomnng t he array portron 15
fromthe X-axis direction, to explain -operation of noving and nounting
waf ers picked -up froma first cassette, to.the array portlon FIG-20is a
si.de view showi ng a conventional wafer array; 20 - FIG 21.s a
si'de view showing the array portion fromthe X-axis drrectron to
expl ai ni ng. operation of noving and nDunthngﬁnafers pi cked up froma second
cassette, to the array portion, FIG 22 is a side view show ng a wafer
array 25 - according to an enbodinent; and FIG 23 is a flowchart
showi ng a cl eani nghomac dsis iFIE . dt. hodﬂoamecmtmmgmeo dﬂﬂe:lmwmmhem neimbes
- 10 - present I nventi on.

31 shown in FIG. 4 can be moved in the Y-axis dlrectlon

by the internal mechanism 140. The internal mechanism

140 comprises a motor 141, a horizontal screw 142, a

5 block 143, a linear guide 144, and a ball nut 145.

As shown in FIG. 3, the array member 32 is
provided on the elevation stage 30 in parallel with the
receive members 31. The top surface of the array
member 32 is at the same level as the top surface of

10 the receive member 31. The array member 32 can be
moved in the Y-axis direction by an actuator 41.

In the next, explanation will be made to the
receive members 31 and the array member 32 with
reference to FIGS. 6 and 7.

15 As shown in FIG. 6, twenty five grooves 33 are
formed in the upper surface of each receive member 31.
These grooves are arranged at the same normal pitch
interval L as the grooves of the cassette C.

Meanwhile, as shown in FIG. 7, first grooves 34

20 and second grooves 35 are formed alternately in
parallel with each other in the upper surface of the
array member 32. Twenty five first grooves 34 are
formed at the normal pitch interval L and also twenty
five grooves 35 are formed at the normal pitch interval

25 L. The first grooves 34 and second grooves 35 are

disposed such that a first interval L; and a second

interval L, are alternately repeated.



‘Detailed Description of the Preferred Enbodinents In the follow ng, a
preferred enbodi ment of the present invention wll be explained with _
‘reference to.5 - the attached drawings. In-the present enbodinent, a
case of cleaning fifty sem conductor wafers will be explained. As shown in
FIG 1, a substrate cleaning apparatus 1 conprises a |oader section 2, a
process section 3, 10 - and an unloader d4é&cti-on 4. A cassette C-
contai ning wafers Wwhich is not yet subjected to cleaning processing is
carried into the |oader section 2 by a carrier robot (not shown). The
process section 3 conplheefixskafioteyynd Bqsdsssoeilders thancvhe omirmed -
cl eaning section, a water washing section, and a drying section. The wafer
nove base sectionPétch datgeyad foandeisodoag saeuodn t®. aiflew @ader section
2 is provided with a nount section 5 and a transfer device 7. The nount
section 5 20 - DPggsegsingdspluionyspeflowy betwessemaders: wheg madexsi sm

assette-turning nechani smis desi gne -
The ¢ L gre su gected to cl%angng processing. For example,

5 the first interval L; is preferably ffom a haifipitch
(1/2L) to a normal pitch (L). In this embodiment, Ly
is set wider than L,. Conversely, L, may be wider than
b1 | -

The thickness t .of a wafer W is 675 + 20 (m in the
10 case of a 6-inch diameter wafer, 725 #+ 20 uym in the
case of an 8 inch diameter wafer, and 775 % 25 im in
the case of a 300 mm diameter diameter wafer.
The sum of the first interval Ly and the
second interval L, and the thickness of the wafer W
15 (L, + Ly + t) is equal to the normal pitch interval L.
' Meanwhile, the array member is provided on the
Y-axis rail 40 of the stage 30, and can be movéd along
the Y-axis rail 40 by an actuator 41. The movement
distance of the array member is equal to the interval
20 Ly. When the actuator 41 extends thereby to move the-
array member 32 to the rear side of the device 1, the
second grooves 35 of the array member 32 are linearly
aligned with the grooves 33 of the receive member 31,
respectively. When the actuatér 41 moves back and the
25 array member 32 is thereby'moved to the front side of
the device, the first grooves 34 of the array member 32

are linearly aligned with the grooves 33 of the receive



to tUrh-a-CQSSettéeby 180[err] on the nmount- section 5. The_cassette C ie
transferred fromthe nount section 5 to the nove base section 6, by the

transfer device 7. The 25 process section 3 is provided with three
carrier devices 15, 16, and 17. These carrier devices 15, 16, and 17 can.
nove along an X-axis trace, and respectively  conprise wafer chucks 18,

19, and 20. Further, each of the carrier déw ces 15, 16,.17 has a Y-axis
drive nmechanismand a Z-axis drive nmechanismand [err]-drive nmechani sm
Not e that the unl oader section 4 is'5 . substantially the sane ‘conponent
as the | oader secWP&PeZ &ndr@ﬁﬁﬁFF§§§ A nmount section 8, a wafer nove base
section9, and a transfer vice (not _shown). As shown in FIG 2, twenty

five grooves 10 are foFHe& ngXtaqlle Fi CH oh chugk 4?1ﬁ?ijﬁ§|W%%%'hW?g

10 of a side porti,on 12¢. of the cassette C __ Egch of the grooves

hol ds one waf er vfg haifsA¥ith; reference to FIGS. ¥ g.

' The carrier chuck device 45 is provided above the
5 stage 30 of the wafer move base section 6. The carrier
chuck device 45 is connected with and supported by an.
- elevation mechanism not shown through a pivot shaft 50.
The carrier chuck device 45 comprises a pair of
chucking members 47aland 47b for holding wafers W, as
10 shown in FIG. 8. The pair of chucking members 47a and
47b are opened and closed by a mechanism (not shown)
included in a main body 46. Twenty grooves 48a are
~ formed in the chucking member 47a and twenty grooves
48b are formed in the chucking member 47b. The grooves
15 48a and 48b are formed at a normal pick iqterval L and
are shaped in compliance with the outer circumferential
curvature of wafers W.
As shown in FIG. 9, a space 49a are formed between
every pair of adjacent grooves 4§a, and a space 49b is
20 formed between every pair of adjacent grooves 48b.
‘These spaces 49a and 49b have a sufficient size so that
wafers W do not interfere with the chucking members 47a
and 47b even when the chucking members 47a and 47b are
closed. By providing these spaces 49a and 49b, the
25 wafers W on the array member 32 are prevented from
colliding into the wafers W held by the chucking

members 47a and 47b. Note that it is possible to make



interval L bet ween t he grooVes'lo,is set.t0'4.7625.hn1for a 6-inch- di anet er
wafer, 6.35 mmfor a 8-inch dianmeter wafer, and about- 9.5 tao 12.5 nmfor a
12-inch 15 dianeter wafer.. A U shaped notch plate 12a is provided on -
the front surface side of the cassette C, and a H-shaped ribbed plate 12b
is provided in the rear surface side of the cassette C- An. openlng 11 is
positioned at a | ower portion of the cassettijg Cawhen 20 ‘the contained
wafers Ware situated so as to extend in the horizontal direction. As shown
in FIGS. 2 and 20, the front surface Wa of each wafer Wfaces the plate 12a’
of thé front surfaaeasiraagemenite snahsehiat Ehenentd rehearadlers whfuadeindh of
~each wafer faces the plate 12b 25 . of the rear surface side thereof. In
the next, the waf devioee 45asensbet irotated Ialromcbmealme'@umshafrteﬁé)r ehYCe to
FIGS. 3 to 5, the wafer - 12 -
6 turns by a 6 rotatlon mechanism (not- shown).
In the process section 3, a chuck cleaning drying
5 processing vessel 61, a first chemical solution - -
cleaning vessel 62, two water-wash cleaning processing
vessel 63 and 64, a second chemical cleaning processing
vessel 65, two water-wash cleaning processing vessels
66 and 67, a chuck cleaning drying processing vessel
10 68, and a drying processing vessel 69 are provided in
this order from the loader section 5. 1In the_second
chemical cleaning proceséing vessel 65, wafers W are
subjected to cleaning processing with use of a chemical
solution different from the first chemical solution
15 cleaning processing vessel 62. The water-wash cleaning
processing vessels 63, 64, 66, and 67 are arranged so
as to wash out a chemical solution from the wafers W
with use of pure water. In the chucking cleaning
drying processing vessels 61 and 68, the portion of the
20 chemical solution sticking to the chucks 18, 19, and 20
are washed out and the wafers are dried. In the drying
processing vessel 69, IPA (isopropyl alcohol) is used
to dry the wéfers Ww.
In the next, the wafer carrier device will be
25 explained. The wafer carrier devices 15, 16, and 17

substantially have an equal structure, and therefore,

the carrier device 16 will be explained as an example.



nove. base section 6 conprises an el evation stage 30, a receive nenber 31,

. an array nmenber 32, ‘and a carrier chuck device 45.;'VarTous*nechanrsnB_130,
- 140, and 150 are provided in a casing 6a of the wafer nove base 6. 5 '

. Operation of drive sources 131, 141, and 151 of these internal nechanisns
130, 140, and 150 is controlled by a controller (not shown). The elevation
stage 30 is elevated in the Z-axis directi oA8by-the internal mechanism 130.
An - openi ng 39 10 is formed in the top surface of the elevation stage
30. Wien the stage 30 is elevated down, the receive nmenber 31 appears -
t hrough the openi ng 39Afi ERBWR BBi REGi ndlrf EREICBYXiRE 9P¥EES336 As shown
in FIG 4, the internal, mechanism 130 ¢ rises a mptor 131, pulleys 15
132 and. 134, a befPM™PE35§FJ2aWE FFiEQchgﬁng9§§?St?ﬁg Q&r 8 P8LTsOEew 135

carriod to the waBraiByonmnbergLifroang b MBLEpoREFekea, Focholaang sor
exactly 20— aBp¥ey' 18£8REM"H13 % ogbellLY® FhAPRELaTRGANEmBRYS B
5 - and 70b are supported by a supporting.section 72, by
means of fotation shaft§ 7l1a and 71b, respectively.
The supporting section 72 can:bé moved in the Z-axis
direction by the drive mechanism 73, and the wafer
chuck 19 itself can be moved in the Y-axis direction
10 by a drive mechanism.(not éhown) inclﬁded in the
supporting section 72. Further, the drive mechanism 73
itself is provided at an upper portion of a carrier
base 74 which moves along the lengthwise direction (or
‘the X-axis direction) of the process section 3. The
15 shafts 7la and 71b can be rotated by a motor (not
shown) included in the supporting section 73.

As shown in FIG. 11, the holding member 70a
comprises an attachment member 75 provided at an upper
end of the member 70a and fixed on the rotation shaft

20 71a describéd above, stays 76 and 77 extending
vertically from the front and rear end portions of the
'attachment member 75, a reinforcement bar 78 bridged
between middle upper portions of the stays 76 and 77,
a lower suppotting member 79 ﬁaving a rod-like shape

25 and bridged between lower ends.of the stays 76 and 77,
an upper supporting member 80 having a rod-like shape

and bridged in parallel above the lower supporting



37 are provided on the stage 30. The gui de stopper 36 is. positioned in- the
vicinity of one side of the opening 39, and the pusher is positioned in the
vicinity of the other side of the opening '39. Wien the .25 - cassette C
is detected by a sensor 160 shown in FIG 4, t he pusher 37 presses the
cassette C against the guide stopper 36, and the cassette Cis positioned
W th respect - 13 - to the array nenber 32. -Note that a wafer counter
(not shown) is provided so as to be novable along the Y-axis and so as to _
count the nunmber of wafers W As shown.in FIG 5, the receive nmenber 31 can
"be 5. rotatedmﬁybgrturns around the Z-axis by the internal nechani sm
150. The i nt ernal mechani sm 150 conprises a notor 151, a rotation slit
plate 152, a sensor 158TCpUPBePd ?9@ 83darse foxmed dnithe- surfacen@fls7, a

' r 158, and a brake 159. The bearin
connectlon menbe upper supporting member, and groo%es 83 and 84 are

formed in the surface of the lower supporting member

5 79; The number of each group of grooves, 81, 82, 83
and 84 is twenty five, and therefore, fifty grooves 81
and 82 and fifty grooves 83 and 84 are formed. These
grooves 81, 82, 83, and 84 are formed substantially in
the same manner as the grooves 34 and 35 of the array

10 member. Specificallf, the pitch interval between any
adjacent two.grooves of the grooves 81 is set to the
normal pitch interval L. Likeﬁise, the pitch interval
of the grooves 83, that of the groove3s 83, and that of
the grooves 84 are all set to the normal pitch interval

15 L. In addition, the pitch interval between one of the
grooves 81 and the next groove 82 is set to L;, and the
pitch interval between one of the grooves 83 and the
next groove 34 is.set.to Ly. The other holding member
70b opposite to the holding member 70a has the same

20 structure as described above.

Fifty wafers W held by the holding members 70a and
70b have front surfaces Wa facing each other, and also
have back surfaces Wb facing each other. Note that the
pitch interval L, between any adjacent front surfaces

25 Wa is larger than the pitch interval L, between any
adjacent back surfaces Wb. The carrier device 16

carries fifty wafers W together arrayed in the



10 .- 157 is installed on a block 150a, rotatably supporting the vert.ical
shaft 3la. The rotation slit plate 152 is installed on the drive shaft of
the nmotor 151. This rotation slit plate 152 is equipped with an optical
sensor 153 so that the rotation speed-of the notor 151 15 i s detected.
The pulley 156, the connection nenber 158, and the receive nenber 31 are
fixed on the vertical shaft 3la, and theref@fe, -the receive nmenber 31 is
rotated together with the vertical shaft 3la around the Z-axis by [err]
turns. The brake 159 is used to 20 brake the belt 155. -Note that
operation of the aprangesentndestizibedksboese,i betwrenothedwbyerhwagbove-
mentioned. controller (not shown). The receive nenber 31 may be _arranged so
as to receive fifecleaningspypcegaing vassed GAf and shet ghemgcal cleaning
cassettes) all together, as shown_in FIG 3, or receive nenbers 31 may each
recei ve separat el PreGeae§ngi yesfaleps andelheyWrERT-Washardrandndone

cassette), as S : _
: processing vessel 66.

5 In the next, the boats of the processing vessel
will be-expléined with reference to FIGS. 10 and 12 to
16. Note that the prdcessing vessels 61 to 69 are.
substantially brovided with equal boats 921, and
therefore, the chemical solution cleaning processing

10 vessel 65 will be éxplained as an example.

As shown in FIGS. 10 and 12, a boat 91 comprises a

support member 92 and three holding rods 93, 94, and
95. The supporting member 92 extends from a lower .
portion to an upper portion in the processing vessel.

15 Holding rods 93, 94, and 95 are horizontally
cantilever-supported at a lower end of the supporting
member 92. Among these rods, the center holding rod 94
is positioned lowest, both-of the other side holding
rods 93 and 95 are positioned slightly higher than the

20 center holding rod 94. Twenty grooves 96 and twenty
grooves 97 are formed in the upper surface of the
holding 93. Likewise, twenty grooves 98 and twenty
grooves 99 are formed in the upper surface of the
holding rod 94, while twenty grooves 100 and twenty"

25 grooves 101 are formed in the upper surface of the
holding rod 95.

As shown in FIG. 13, the arrangement of these



-; 14 -c'shown in FIG 4. hbte that one of the receive nenbers 31. shomn in
FIG 4 can be noved in the Y-axis direction by the internal mechani sm 140.
The internal nmechani sm 140 conprises a notor 141, a horizontal screw 142,
a’'linear guide 144, and a ball nut 145. As shown in FIG
3, the array nmenber:32 is provided on the el evation stage 30 in parallel
menbers 31. The top surfac@lof -t he array menber 32 is at
the sane level as the top surface of 10 the receive nenber 31. The
array nenber 32 can be noved in the Y-axis direction by an actuator 41.

t he next, explanagr@ﬁvﬁﬁlﬂ5b§hﬁaéém?oa§h§hﬁeéﬁrﬁ69§vﬁbér9f3$h§narpn§e§rray

5 bl ock 143,

Wth the receive

menber 32 with reference to

shown in FI G

and
twenty five groovéé 8nd,3a P§rﬁ9& PﬁrﬁﬁemﬁﬂﬁéF §Grfa§@e§ﬂfé§éﬁlﬂécémﬁe

menber 31. These
as the grooves of

10

15

20

25

r oo re.arranged_at the sane nornal itch interval L
ﬁgg Zgggppelete%val is commonly applged to the

interval between any pair of adjacent grooves 96, that

between any pair of adjacent grooves 97, that between
any pair of adjacent'gfooves 98, thét between any pair
of adjacent grooves 99, that between any pair of
adjacent gfooves 100, and that between any pair of
adjacent grooves 101. The pitch interval between a
pair of a groove 96 and an adjacent groove 97, that
between a groove 98 and an adjacent groove 99, as well
as that between a groove.100 and an adjacent groove 101
are set to the wide pifch interval Lj or the narrow
pitch interval L,.

Meanwhile, there is a clearance between the
grooves of the rods and the wafers, and therefore, when
wafers W, and W, are held by the three holding rods 93,
94, and 95, the wafers W, and W, stands not vertically
but somewhat obliquely, as shown in FIG. 14. Further,
when wafers W;,1 and Wy, having a large diameter are
held by the three holding rods 93, 94, and 95, upper
portions of adjacent wafers Wi1 and Wy, are in contact
with each other.

In this respect, as shown in FIG. 16, if
additional two rods 201 and 202 are provided so that
wafers Wy are held by total five rods 93, 94, 95, 201,

and 201, adjaceht wafers are not in contact with each

a

n

61



. Meanwhi l e, as shown iin FIG 7, first grooves 34 20 - 'and second grcooves
35 are formed alternately in- paraIIeI wi th each other in the upper surface
~of the array menber 32. Twenty five first grooves 34 are forned at the

normal pitch interval L and also twenty five grooves 35 are fornmed at the

normal pitch interval 25. °~ L. The first grooves 34 and second grooves
35 are disposed such that a first interval 2Rer~| and a second |ntervoL
L[err] are alternately repeated. - 15 - The first interval L[err] i

smal l.er than the normal pitch interval L and is | ong enough to aIIOM/a
processi ng sol uti 8%hes Pnoﬁhsebﬂé§n9&afer@hwwenawaﬁénsnhﬂaﬂomsmMLﬁﬁngito
cl eani ng. processi ng.. For exa - the first interval L[er(i
preferably from aFREEf 2Pt end( 3?P2L)3hpylal pEeferaplyc be( Ppsitionsds so as

nt, L[err set wider than L[err]. Conversely, L[err] may be
3?32?|Pﬁa; [ Lo correspond to the ardLst width po£¥10J§ o laéée

diameter wafers Wp,. |
5 - In the next, explanation will be made to the
chemical soluﬁion cleaning processing vessel 65 for
subjecting fifty wafers W all together.
The processing vessel 65 comprises a box-like
container 110 for containing a chemical solution such

10  as an ammonium hydrogen provide solution or a.
hydrofluoric acid solution. The container 110 has'a
volume sufficient for containing fifty wafers W. A
chemical solution supply port 112 is provided in the
bottom portion 111 of the container 110.

15 As shown in.FIG. 17, the chémical solution is
introduoed into the container 110 through the supply
port 112}.and flows around the wafers W, after the flow
of the solution is adjusted by an adjust plate 113 in
which many pores are formed. An drain port 116 is

20 provided in the bottom portion of an outer vessel 115,

| and the drain port 116 is connected to the supply port
112 of the container 110 through a chemical solution
circulation path 117. The chemical solution
circulation path 117 is provided with a circulation

25 pump (not shown) and a filter (not shown), so as to
clean a overflowing portion of the chemical solution.

With reference to FIGS. 18, 19, and 21 to 23,



L[err]- . The thickness t of a wafer Wis 675 20 [err]min the 10 = case
of. a 6-inch dianeter wafer, 725 20 [err]min the case .of an 8 inch’

di aneter wafer, and 775 25 [err]min the case of a 300 nm di anet er

di aneter wafer. The sumof the first interval L[err] and the second
interval L[err] and the thickness of the wafer W15 (L2 + L[err] +t)
is equal to the normal pitch interval L.-Me23whi-l e, the array nenber is
provided on the Y-axis rail 40 of the stage 30, and can be noved along the
Y-axis rail 40 by an actuator 41. The novenent distance of the array nenber
is equal to the i Axpdaantion willl howr pe mddentohe seaseatior Wikchxifdfdy
thereby to nove the array nenber 32 to the rear side of the device 1, the
second grooves 35v8ferfeWaprgy subiseted ter priocessing alilgtegesher time
grooves 33 of the receive nenber 31, respectively. Wien the actuator 41
noves back and t h&hgschemical, solptipar cdgand ng,presessdngd vessede 65-ont
side of the device, the first grooves 34 of the array nmenber 32 are
linearly aligned with flefdf§bved S3S§PtLReCr d8eFp&ried into the loader

5 - section 5 by a carrier robot (not shown). 1In the
cassette C, twenty five wafers W are contained and
dispbsed at a normal pitch interval L. All the front
surfaces Wa of éontained wafers are oriented in one
same direction. Two cassettes C are transferred to the

10 wafer move base section 6, one after another, from the
loader section 5.

As shown in FIG. 18, a cassette C is set on the
stage 30 (in a step S1). The cassette C is pressed
against the guide stopper 36, and is positioned with

15 respect to the stage 30 (in a step S2). 1In this
manner, the center of the lower opening 11 of the
cassette C corresponds to the center of the opening 39
'of the stage, thereby positioning the wafers W in the
cassettes C directly above the receive member 31.

20 In the next, the cassette C is elevated down
together with the stage 30 from its home position, and
‘all the wafers W are received by-the receive member 31.
The wafers W are then separated from the cassette C (in
a step S3).

25 Laser light is irradiafed from a sensor (not
shown) to an area directly above the array member 32,

and a light detection signal is sent to the CPU of



-. 16 - menber 31, respectively. In the next, the carrier chuck device 45
will be explalned with reference to FIGS. 3, 8, and 9. The carrier chuck
device 45 is provided above the 5 stage 30 of the wafer nove base
section 6. The carrier chuck device 45 is connected with and supported by

an el evation nechani sm not shown through a pivot shaft 50. The carrier .

chuck device 45 conprises a pair of chuckinggnenbers 47a and 47b for '
hol di ng wafers W. as 10 shown in FIG 8. The pair of chucking menber s
47a and 47b are opened and cl osed by a mechani sm (not shown) included in a

mai n body 46. Tweaty¥ofteeYeer4paoer shéwnypdtharebg ebudktegminebehe¢herand
twenty grooves 48b are formed.in the chucking member 47b. The grooves 15
‘48a and 48b are fofnmrdtawafiepsr Waexpstkohnthevakrhyamdmbee 3Bapdéd an
conpliance with the outer circunferential
step S4). If the determlnatlon result is NO, the
chucking device 45 holds twenty wafers W; all together
5 "~ (in a step S7). These wafers W; are 1ifted.up from the
receive member 31 and are carried to the érray member
32 (in a step S8). Further, as shown in FIG. 19, the
chucking device 45 is elevated down,.and the first
group of wafers W; are tr&nsferred onto the array
10 member 32 (in a step S9). The first group of wafers W,
are respectively held by the grooves 35.
If the determination result is YES, wafers W are
reversed together with the receive member 31 by a
reverse mechanism 150 (in a step S5). Subsequently,
15 twenty five wafers W, are held all together by the
~chucking device 45.(in a step S7). These second group
of wafers W, are lifted up from the receive member 31
and are carried to the array member 32 (in a step S8).
The chucking dévicé 45 is elevated down, and the second
20 group of ﬁafers W, are transferred onto the arréy
member 32 (in é step S9). As shown in FIG. 9, since
spaces 49a and 49b are provided for the chuck members
47a and 47b, the first group of wafers W; do not
interfere with the chuck members 47a and 47b. The
25 second group of wafers are respectively held by the

grooves 34.

As shown in FIG. 21, the first group of wafers W;



curvature of wafers W As shown in FIG 9, a space 49a are fornmed between
every pair of adJacent grooves 48a, and a space 49b is 20 . forned’ :
between every pair of adjacent grooves 48b. These spaces 49a and 49b have a
sufficient size so that wafers Wdo not -interfere with the chucki ng menbers
47a and 47b even when the chucki ng menbers 47a and 47b are closed. By
provi di ng these spaces 49a and 49b, the 25 25 -wafers Won the array
menber 32 are prevented fromcolliding into the wafers Wheld by the
chucki ng nenbers 47a and 47b. Note that it is possible to make = - 17 - an
arrangement such ahdtthbesenondegrauplei whﬁeksn@zdamecalténnmtdwy rotated
around the pivot shaft 50 by [err] turns by a [err] rotation mechani sm (not
shown). In the prateangsedconohhe, axreyusembesadicng Asyishgws in Fﬂﬁioé§b5|ng

vessel 61 a first_ chem cal solution
the front surface Wa of a. wafer W, faces the front

surface Wa of a wafer Wy with an lnterval Ly 1nterposed

5 therebetween, and the back surface Wb of a wafer W,
faces the back surface Wb of a wafer W, with an
interval'Lz interposed  therebetween.

| The stage 30 is elevated up to the level of the

home position (in a step S10). Whether or not fifty

10 wafers Wy and W, exist on the array member 32 is
detected by a wafer counter (not shown), and the
controller (not shown) determines whether of noﬁ the
cleaning processing should be started, on the basis of
a detection signal obtained from the wafer counter (in

15 a step S11). If the determination result is NO, an
empty cassette C on the stage 30 is carried out from
the wafer move base section 6 by the transfer device 7
(in a step S12). Further, a cassette C containing
wafers which are not yet subjected to processing is

20 carried into the wafer move base section 6, and is set
on the stage 30 (in a step S13). Further, the cassette
C is positioned with respect to the stage 30 (in a step
S14) like in the step SZ.- Like in the step S3, the
cassette C is elevated down frown its home position

25 together with the stage 30, and then, the wafers W are
separated from the cassette C (in a step S15). Then,

the same operation as performed in the steps S7 to S10



-cl eani.ng vessel 62, two water-wash cl eani ng processing vessel 63 and 64, a -
second chenical cleaning processing vessel 65, two water-wash cleaning
" processing vessels 66 and 67, a chuck cleaning- dryi-ng processing vessel 10
68, and a drying processing vessel 69 are provided in this order fromthe '
| oader 'section 5. In the second chemnical .cleaning processing vessel 65,
“wafers Ware subjected to cleaning processi 2g wi-t h use of a chemi cal
solution different fromthe first chem cal solution 15° cl eani ng
processi ng vessel 62. The water-wash cl eaning processing vessels 63, 64,
66, and 67 are ariangegeateds so whalt eaifexr ¥hemecdlrassiferired fomorbhehe
wafers Wwith use of pure watéer. |In the chucking cleaning drying processing
vessel s 61 and 68arrhy membean 3@f.- t he 20 chemical solution sticking to
t he chucks 18, 19, and 20 are washed out and the wafers are dried. In the

drying processing vessdif the dpiegminptiop rasydkoPf theyssen &1dry-st he

wafers W In the next, the wafer carrler device wll| he 25 expl ai ned.
The wafer carrier Y88vi 84d the vgfexsgWy7and Wy are held all together by
5 the carrier device 16 (in a step 516), and are carrled

to the chemical solution cleanlng processing vessel 65
(in é step Si7). Then, all the wafers W; and W, are

transferred onto the cleaning boat 91 (in a step S18).
These wafers are subjected to cleaning processing all.

10 together (in a step S19). The supporting section 72 is
elevated up thereby making the wafer chuck 19 out
upwardly from the processing vessel 65, and accordingly,
fifty wafers W; and W, are picked up all together from
the processing vessel 65.

15 After cleaning processing, all the wafers W; and
W,y are carried to the wafer-wash processing vessel 66,
and then to 67, and the wafers are subjected to water-
wash proéessing (in a step S20). After water-wash
processing, all the wafers W; and W, are carried to the

20 drying processing section 68, and are subjected to
drying processing with use of IPA vapor (in a step
§21). Further, the wafers W; and W, thus processed'are
carried to the wafer move base section 9, and are
contained into the cassette C, in units of gro@ps of

25 twenty five wafers (in a step S$22).

In the above embodiment, explanation has been

made to a case in which the method and the apparatus



. substantially have an equal structure, and therefore, the carrier device 16
- wi Il be explained as an exanple. ~ -.18 - As shown in FIG .10, the carrier .
device 16 conprises a wafer chuck 19 consisting of a pair of holding
menbers 70a and 70b which are used to hold fifty wafers Wall together. The
- hol di ng nenbers 70a 5 - and 70b are supported by a supporting section
72, by neans of rotation shafts 7la and #1b27respectively. The supporting
section 72.can be nmoved in the Z-axis direction by the drive nechanism 73,
and the wafer chuck 19 itself can be noved in the Y-axis direction 10

by a drive mechanassptdingskowthei presgsd invehsionppset usedséet cdeam. _
Further, the drive mechanism 73 itself is provided at an upper portion of a
carrier base 74 whPEhcepdustarowgiens.| cHGWRVRESe #heePrrRSeNtodNVRaLtRORK| s

direction) of the pr.ocess section 3. The : A
is not limited to this case, but may be applied to a

case of'glass substfates for LCDs.

5 AccOrding'to the present invention, the front
surfaces Wa of adjacent sﬁbstrates face each 6ther.
Therefore, at least foreign material which has left
back surfaces of the substrates do not easily stick to
the front surfaces Wa. Furtﬁer, since the pitch

10 interval L; between adjacent front surfaces Wa is
larger than the pitch interval L, between adjacent back
surfaces Wb, a larger amount of procéssing solution
flows over the front surfaces Wa than over the back
surfaces Wb, so that the cleaning rate is mudh

" 15 improved. Therefore, the yield of cleaning processing
is improved.

In addition, since the pitch interval between
adjacent back surfaces Wb is smaller than the piﬁch
interval L, between adjacent front surfaces Wa, the

20 total length of the substrate array is shortened, so
that the sizes of the processing vessel and the carrier
device can be reduced in comparison with a conventional
apparatus. This down-sizing of the processing vessel
reduces consumption amounts of chemical solutions, pure

25 water, IPA, and the likes. Therefore, the cleaning

processing cost is reduced.



15. _;‘shafts 71a and "71b can be rotated by a not or (not shomn) i n¢l uded
in the supporting section 73. As shown in FIG 11, the hol ding nmenber 70a
~conprises an attachnent nenber 75 provi ded at an upper end of the menber

70a and fixed on rotatlon shaft 20 71a described above, stays 76
and 77 extendi-ng " Ha' um)mnlt he front and rear end portions of the
attachnent nenbe ment bar 78gbriidged. between ni ddl e upper

portions of ‘the stays 7 and 77 a | ower supporting nenber 79 having a

rod-1ike shape 25 and brldged between | ower ends of the stays 76 and
77, an upper suppOiaimg:nmenber 80 having a rod-like shape and bridged in
paral | el above the | ower supporting - 19 - menber. Grooves 81 and 82 are

formed in the surface df uppeubstipptet chgamingemethod §oovopesf®Imimng 84 are
' cleaning processing on a plurality of substrates
disposed such that front surfaces of the substrates on
S which a circuit pattern is to be formed extend
substantially in a vertical direction, said method
comprising:

a step (a) of picking up a plurality of substrates

eontained in a cassette , entirely or partially, from
10 the_cassette;

a step.(b) of making front surfaces of adjacent
substrates face each other without bringing the front
surfaces into contact.with each other, while making
back surfaces of adjacent substrates face each other

15 without bringing the back surfaces into contact with
eaeh other, said front surfaces of the adjacent
substrates being situated with a pitch interval Ly
interposed therebetween, and said pitch interval being
set to be larger than a pitch interval L, interposed

20 between the back surfaces of the adjacent substrates;

a step (c) of dipping the plurality of substrates
thus disposed, all together, into a treatment solution;
and |

a step (d) of making the treatment solution flow

25 betweeu the front surfaces of adjacent substrates of
the plurality of substrates,.faeing each-other, and

between the back surfaces of adjacent substrates of the



formed.in the surface of the |ower .supporting member 5 - 79. The_ nunber
of each group of grooves, 81, 82, 83 and 84 is twenty five, and therefore, .=
fifty grooves 81 and 82 and fifty grooves 83-and 84 are fornmed. These

grooves 81, 8Z7 83, and 84 are forned substantially in the same manner as

t he grooves 34 ¢ y 10 - menber. Specifically, the pitch
I nterval bet weeﬁmmmmmmmm D grooves 029the grooves 81 is set to the

normal pitch intervdl L. Liktwise, the pitch interval of the grooves 83,
that of. the groove3ds 83, and that of the grooves 84 are all set to the
normal pitch intephatallbty of substnatesltfamingheaphtobheént erval between
one of the grooves 81 and the next groove 82 is set to L[err], and the
pitch interval between2oneAafethedgaoocerdinsg todcliadmnkxtwheveim 34 is set.
to L2. The other hol di ng nenber 70b -opposite to the hol ding nenber 70a has.
t he same 20 st ruca uplural ey co f bewbstroates Fare ycoptaiBeqdy Akl @nby t he
hol di ng nenbers 70a and 70b have front surfaces Wa facing each other, and

. al so have back seI¥REsPiECh tRERTrEALNL oiMeR CABFRLERt iRhEDe step (a),

5 and

the pitch intérVal L; of adjacent substrates
facing each other is'arranged to be smaller than the
pitch interval L and larger than a half of the pitch
interval L (1/2L), in the step (b).
10 : 3. A method according to claim 1, wherein
| a fist group of substrates are disposed at a pitch
interval L and oriented in the same direction as
arranged in the cassette, and a second group of
substrates are disposed at the pitch interval L and
15 oriented in a direction opposite to the direction
arranged in the cassette, in a manner in which the
first group of substrates and the second group of
substrates are disposed alternately, in the step (b).
4. A method according to claim 3, wherein the
20 second group of substrates picked up from the cassette
are reversed all together, in the step_(b).

_5. A method according.to claim 1, wherein the
pitch interval L, between the back surfaces facing.each
other is larger than at least a thickness of the

25 _ substrate, in the step (b).
6. A substrate cleaning'method for performing

cleaning processing on a plurality of substrates



pjtch,fnterval L[err] between any adjaceht_front surfaces 25 - Wis
larger than the pitch interval L2 between any adjacent. back surfaces Vb.

~ The carrier device 16 carries fifty wafers Wtogether arrayed in the -

20 - arrangenent—deseri-bed—above, bet ween the wat er - wash. cl eani ng’
processing'vessel E“ncal cl eani ng processing vessel 65 and the
wat er - wash cl eanl ﬂmmﬂmnm sel 66. 539 - In the next, the
boats of the processifg wedsel® w*l| be expl ained with reference to FIGS. 10
and 12 to 16. Note that the proceSS|ng vessels 61 to 69 are substantially

provi-ded with equdlisposed 8dchatHatheéroher surfheeshefi ¢he sSabstirates! eani ng
processing 10 - vessel .65 will be explained as an exanple. As .shown in
FIGS. 10 and 12, whbohta9¢iroupti pastarauppotd benﬁerm&a e&dehhree hol di ng
rods 93, 94, and

substant1a1ly in a Vertlcal dlrectlon, said method

comprising: | |

5 | - a step (A) of picking up substfates contained in

a cassette from the cassette;

~a step (B) of making front surfaées of adjacent
substrates face each other without.bringing the front
surfaces into contact with each other, while making

10 back surfaces of adjacent substrates face each other
without bringing the back surfaces into contact with
each other, said front surfaces of the adjacent
substrates being situated with a pitch interval L,
interposed therebetween, and said pitch interval being

15 - set to be larger than a pitch interval L; interposed
between the back surfaces of the adjacent substrates;

a step (C) of dipping the plurality of subsﬁrates
thus disposed, all together, into a treatment solution:
and

20 a step (D) of making the treatment solution flow
between the front surfaces of adjacent substrates of
the plurality of substrates, facing each other, and
between the back surfaces of adjacent substrates of the
plurality of substrates, facing each other.

25 7. A substrate cleaning apparatus for performing

cleaning processing on a plurality of substrates

disposed such that front surfaces of the substrates on



95. - The supporting henber”92 éxtends'fronjé'lbmer portion-to an upper
portion in the processing vessel. .15 Hol di ng-rods .93, 94, and 95 are
hori zontal | y canLLLemeL_suppoLLed_aI a l'oner end of the supportlng menber

92. Anpng these r ol'ding rod 94 is positioned | owest, both
of the other S|de I jlﬂ% nd 95 are positioned slightly hi gher -
than the 20 -Twait y-gr ooves 96 and twenty
grooves 97 are forned in the upper surface of the holding 93. Likewi se,
twenty grooves 98 and twenty grooves 99 are formed in the upper surface of
the hol ding rod 9whighi aeciweniy gadbbern 1e0tanbet fommpd2&xtend grooves 101
are formed in the upper surface of the holdlng rod 95. As shown in FIG 13,
t he arrangenent ofubsbantiallyoin. agveﬁté§ais ﬂﬁ@c§aﬁﬁra§aﬂﬁeaﬂpﬁ§ﬁ§§ﬁent
of the grooves
comprising:
a stage for mounting single cassette or a
5 plurality of cassettes each containing a plurality of
substrates substantially arranged at an equal pitch
interval L;
a receive member for receiving and supporting a
plurality of substrates all together from a cassette on
10 the stage, with the pitch interval L being maintained;
elevation means for elevating up and down the
receive member and the stage relative to each other,
for separating a plurality of substrate all together
from the cassette on the stage, and for making the
15 receive member receive the plurality of substrates;
carrier chuck means for holding the plurality of
substrates all together, from the receive member, and
for carrying the plurality of substrates;
turn over means provided at least one of the
20 receive member and the carrier chuck means, and for
turning over the plurélity of substrates supported or
held, all together, to reverse the orientation of the
front surfaces and back surfaces of the plurality of
substrates; and
25 an array member having first grooves and second

grooves for vertically holding substrates corresponding

in number to the substrates contained in the plurality



34 and 35 of . the array nenber 32. Specifically, the normal pitch interval
.L'is commonly applied to the interval between any pair of adjacent grooves
- 96, that 5 beLMEED___M_QQLL_Q%_adJacent grooves 97, that between any
pai r of adjacent. g t hat between any pair of adjacent grooves 99,
t hat between any. p mngﬂ&%' ,mrooves 100, and that between any pair of
adj acent grooves 1 erval -betd®eenr a 10 pair of a groove
96 - and an adj acent groove. 97 that bet ween a groove 98 and an adjacent _
groove 99, as well as that betmeen a groove 100 and an adj acent groove 101
are set to the wi @ giassetiteser valid [fdmst groaveshandwesiansh gnaosess|
L[err]. 15 . : Meanwhi |l e, there is a clearance between the. grooves of
the rods and the Rheiagds dispeseseadteraatmlan whezeingerr] and Werr] are

held by the three holding rods 93, 94, and 95, the wafers Werr] and Werr]
stands not vertical ly K€ SyRSkFAteshCoFFasPonsing, dih nwbErGtol Aheryr t her |

n waf ers err] and err]: having a_larqge dianeter are held b
Eﬁe threghﬁoldlngsPHMgr@ esg £0 ngg 1@p pl uréilty of cassettes arey
5  held by the flrst grooves and second grooves in such a

manner in which front surfaces of adjacent substrates
face each other without bringing the ffont surfaces
into contact with each other, while back surfaces of
adjacent substrates face each other without brioging
10 the back surfaces into contact with each other, said
front surfaces of the adjacent substrates beihg
situated with a distance L, interposed therebetween and
said disﬁaoce being set to be larger than a pitch
interval L, interposed between the back surfaces of the
15 adjacent substrates.
8. Ah apparatus according to claim 7, wherein
the first grooves and second grooves are formed in
the array member such that the distance L, of adjacent
substrates facing each other is smaller than a pitch
20 interval L at whioh the plurality of substrates are
disposed in the cassettes and larger than a half of the
pitch interval L. _
9. An apparatus according to claim 7, wherein
the first grooves and second grooves are formed in
25 the array member in such a manner in which the distance
L, between the back surfaces of adjacent substrates

facing each other is larger than at least the thickness



pprtlons of adjac

ent wafers VWerr] and VWerr] are in contact with eabh

ds

other. In this respect, as shown in FIG 16, if 25 = additional two ro
201 and 202 are;ngMLﬂﬁd_sn_LhaL-Mafers W. are held-by total five rods 93,

94, 95, 201, and
- other on the b
shoul d preferably
~portions of |arge
will be made to t
subjecting fifty
a box-1ike contai
an annonlun1hydro

201 ers are not in contact with each -2
m 3{ Idi tional - two hol di ng rods 201 and 202
0 as to- coBBespond to the |argest width

dlaneter wafers W.. 5 In the next, explanatio
he chem cal sol ution cleaning processing vessel 65 for
o&f the wmbhstratget her. The processing vessel .65 conprise
ner 110 for containing a chenical solution such 10

gen @p@V|53 apraratusoacgording to claim 7, further

comprising a contalner supplled w1th a treatment
solutlon, a boat for dipping the substrates corre-

sponding in number to the'plurality of substrates

~contained in the plurality of cassettes, into the

10

15

20

25

treatment solution in the container, said boat has
three holding rods in each of which grooves are formed
substantially in the same arrangement as the first
grooves and second grooves are formed in the array
member,

second carrier chuck means'for transferring the
substrates onto the boat, and

a holding member provided in the vessel, for
preventing the substrate from falling down above the
three holding rods.

11. An apparatus according to claim 10, wherein
said holding member consists of two holding rods having
grooves substantially in the same arrangement as the |
first grooves and the second grooves in the array
member and hold the substrates in the vicinity of a
center of each of the substrates.

12. A substrate cleaning method and a substrate
cleaning apparatus, substantially as hereinbefore

described with reference to the accompanying drawings.

2

n

S
as’



hydr ofd uori ¢ acid solution. The cont ainer- 110 has a volume sufficient for
containing fifty wafers MI A chenical solution supply port 112 is prOV|ded

in the bottomp Replpged cont ai ner 110. 15 - | TH)
. FIG 17, the chg’mﬂ |s introduced into the conf’a%xﬁ \Hémc ugh
. the supply port around the wafers W af of the
solution is adj usted by an adjust .plate 1133i4n which many pores are fornmed.
‘An drain port 116 is 20 provided in the bottom portion of an outer
vessel 115, and the drain port 116 is connected to-the supply port 112 of
the container 110 through a cheAbs&irastl oifi ¢hec Disgllatsuame pgFIGL1B) The
chem cal solution circul ation path 117 is provided with a circul ation 25

punp (not shown) and a filter, 8 to clean.a overflomnng
portion of the cheni cal “sol ut o %E%ﬁ%g , 19, and 21 to

23,

The substrate cleaning method for performing
S éleaning processing on a plurality of‘substratés
disposed sucﬁ that front sﬁrfaces (Wa) of the
substrates on which a circuit patterh is to be formed
extend substantially in a vertical direction. This
method comprises a step (a) of picking up éubstrates
10 contained in a cassette (C), all together, from the
cassette (C), a step (b) of making frdnt surfaces (Wa)
of adjacent substrates face each other without bringing
the frdnt surfaces (Wa) into contact with each other,
while making back surfaces (Wb) of adjécent substrates
15 face each other without bringing the back surfaces (Wb)
into contacr with each other, the front surfaces (Wa)
qf the adjacent substrates being situated with a pitch
interval L; interposed therebetween, and the pitch
interval being set to be larger than a pitch interval
20 Lz'interposed between the back surfaces (Wb) of the
adjacent substrates, a step' (c) of dipping the
plurality of substrates thus disposed, all together,
into a chemical solution, and a step (d) of making
the chemical solution flow between the front surfaces
25 _ " (Wa) of adjacent substrates of the plurality of
substrates, facing each other, and betweén the back

surfaces (Wb) of adjacent substrates of the plurality



-. 23 -. explanation will -now be nade to a case in which fifty wafers Ware

subj ected to processing all .together in the chenmical solution cleaning

processing vessel 65. At first, a cassette Cis carried into the | oader 5

section 5 by a carrier robot (not.shown). In the cassette C twenty five -

- wafers Ware contai ned and -di sposed at a normal pitch i_lr’:t}'ﬂ[S/@k.fEt_T H%«'S' Bz’fﬁte
L

front surfaces Wa of contained wafers are odiSented in o e.sanﬁagg&gﬁtlon
Two cassettes C are transferred to the 10 waf er. nove-has ctron 6
one after another, fromthe |oader section 5. As shown in FIG 18, a

cassette C is set odnsubstgedgs 3Eaciima escdp odher.The cassette C i s pressed
"agai nst the guide stopper 36, and is positioned with 15 respect. to the
stage 30 (in a step S2). In this nmanner, the center of the | ower opening

11 of the cassette C corresponds to the center Ofhif$heet emBepBGedof t he
stage, thereby positioning the wafers Win the ca tly above
the recei ve nenber 31. ' ﬂ ' _




20 < In the next, the cassétte Cis el evated down together with the -
- stage 30 fromits hone position, and all the wafers Ware received by: the

receive nenber 31. The wafers Ware then separated fromthe cassette C (in -

a step S3). 25 ' Laser light is irradiated froma sensor (not _
shown). to an area directly above the array nenber 32, and a |ight detection
signal is sent to the CPU of - 24 - a controller (not shown), thereby to

determ ne whether or. not wafers VVexistlﬁﬂ%the array nmenber 32 (in a step
S4). If the determination result-is NO™*% chucki ng device 45 holds twenty
wafers Werr] all together 5 (in a step.S7).. These wafers Werr] are
lifted up fromthe receive menber 31 and are carried to the array nmenber 32
(in a step S8). Further, as shown | FIG 19, the chucking device 45 is

el evated down, and the first _ :




group<of mafers VYerr] are transferred onto t he array 10. - nenber 32 (in
a step S9). The first group of wafers Werr] are respectively held by the
grooves 35. If the determnation result is YES, wafers Ware reversed- -
together with the receive nenber 31 by a reverse nechanism 150 (in a step
S5). Subsequently, 15 twenty five wafers VYerr] are held all together
by the chucking device 45 (in a step S7). These second group of wafers
Werr] are lifted up fromthe receive @gmiser 31 and are carried to the
array nmenber 32 (in a step S8). The chucking device 45 is el evated down,

and the second 20 group of wafers VYerr] are transfeired onto the.
array nmenber 32 (in a step S9). As shown in FIG 9, since spaces 49a and
'49b are provided for the chuck menp@ers 47a and 47b, the first group of
wafers Werr] do not interfere w tH the chuck nmenbers 47a and 47b. The 25
second group of wafers are respectjvely held by the grooves 34. As shown in
FIG. 21, the first group of wafers\Werr] . :

12b

FIG 2



-’25 -and the second group of wafers Werr] are alternatel’y arranged on

" the array nenber 32. As shown .in FIG 22, the front surface W4 of a wafer
" Werr] faces the front surface Wa of a wafer:W2 with . an interval L[err] -

I nt erposed 5 ~ .therebetween, and the back: surface W of a wafer Werr] -
faces the back surface W of a wafer W2-with-an interval L[err] interposed
t her ebet ween. The stage 30 is el evated %Vigo the |l evel of the hone position
(in a step S10). Wiether or not fifty T . wafers Werr] and Werr]

exi.st on the array nenber 32 is detected by a wafer counter (not shown),
and the controller (not 'shown) determ nes whether or not the cleaning

processi ng shoul d be steuﬁed, on the i:;;g/af'a det ecti on signal obtained

fromthe wafer counter (iR 15 a st S11).. If the determ nation
~result-is NO an enpty cassgtte C on e stage 30 is carried out fromth
waf er nove base section 6 by (he.transfer device 7 : : o -

FIG 3



(in a-step S12). Further, a cassette C containing wafers which are not yet
subjected to processing is 20 .. carried into the wafer .nove base section -
6, and is set on the stage 30 (in a step S13). Further, the cassette Cis -
positioned with respect to the stage 30.(in a step S14) like in-the step
S2. Like in the step S3, the cassette Cis elevated down frown its hone

position 25 together with the stage 30, and then, the wafers Ware
separated fromthe cassette C (in a stéb’%ﬁS). Then, the sanme operation as
perfornmed in the steps S7 to S10 - 26 - is repeated, so that wafer Ware -

transferred on the array nenber 32. If the determnation result of the step
S11 is YES, all the wafers Werr] :and Werr] are held all together by 5 '
the carrier device 16 (in a stgg S16), and are carried to the cheni.cal

sol ution cl eani ng processi gelf65 6

~

FIG 4



..(Jn'am%teb S17). Then, all. the wafers Werr] énd'VWerr] are tfansfefreq
onto the cleaning boat 91 (in a step S18). These wafers are subjectéd.to

. cleaning processing all 10 - together (in a step S19). . The supporting

section 72 is elevated up thereby making the wafer chuck 19 out upwardly
fromthe processing vessel -65, and accordingly, fifty wafers Werr] and
Werr] are picked up all together from processing vessel 65. 15
After cleaning processing, all the wafer's Werr] and Werr] ‘are carried to
t he waf er -wash. processi ng vessel 66, and then to 67, and the wafers are
subj ected to water- wash processing (in a step S20). After  water-wash
processing, all the wafers Werr] and Werr] are carried to the 20

dryi ng processing section 68, and are suyhjected to drying processing with
- use of IPA vapor (in a step S21). Furthé , the wafers Werr] and Werr]
thus processed are carried to the er Inove base section 9, -and are
contained into the cassette C, in/%ﬁ$?s(pf groups of 25 twenty five

wafers (in a step S22). Ii/iii/above enbod| ment , eXpIahatiOn has been

FIG 5



-made to a case in mhlch the nethod and the apparatus ~ -.27 - ‘according to .
ft he present i-nvention are used to clean sentconductor ‘waf ers. - However, the
present invention is not linted to this case, but may be applied to a case
of glass substrates for LCDs. 5 - - . -According to the. present

I nvention, the front surfaces Wa of . adjacent substrates face each other.
Therefore, at least foreign material which has left .back surfaces. of the
substrates do not easily stick to the gyost surfaces Wa. Furt her, since the.
pitch 10 - interval L[err] between adjacent front surfaces Wa is |arger
than-the pitch interval L[err] between. adjacent back surfaces Wb, a | arger
anount. . of . processi ng sol ution flows over the front - faces WA than over
the back surfaces W, so that the cleaning rate is h 15 | mproved.
Ther ef or e, the yield of cleanlng proceSS|ng '

o

[T "

J L
l_-"L'.— m _ |l| 33
|
FIG 6 i
32
}
]
o 3
L2 ||| 222
Il 35
L‘r— = IE L—I'
e
| ":h.
FIG 7 T




i85 inproved. In addition, since the pitch interval between adjacent back
~surfaces W is snaller than the pitch interval L[err]-betweeén adjacent

. front surfaces Wa, the 20 - total length-of the substrate array is
shortened, so that the sizes of the processing vessel and the carrier
devi ce can be reduced in conparison with a conventional apparatus. This
“down-si zi ng of the processing vessel reduces consunption anmounts’ of
chemical solutions, pure 25 water 7 /4BA, and the likes. Therefore, the
cl eani ng processing cost is reduced. - 28 - Cains: 1. A substrate

cl eaning nmethod for perform.ng cl eaning processing on a plurality of
substrates disposed such that front surfaces of the substrates on 5
which a circuit pattern is to be formed extend :
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_sbbstéhtially”ln'a vertical direction, said néthod ébnﬁrisjhg: a step (a)

of picking up a plurality of substrates contained in a cassette , entirely -

‘or partially;, from10 . the cassette; a step (b) of naking front o
surfaces of adjacent substrates face each other wi thout bringing the front"
surfaces into contact with each other, while nmaking back surfaces of
adj acent substrates face each other 15 without bringing the back
surfaces into contact with each other, ghg front surfaces of the adjacent
substrates being situated with a pitch interval L[err] interposed
t herebet ween, and said pitch-interval being set to be larger than a pitch
interval L2 interposed 20 - between the back surfaces of the adjacent
substrates; a step (c) of dipping the plurality of substrates thus :
di sposed, all together, into a treatment solution; and a step (d) of naking
the treatnent solution flow 25 between the front surfaces of adjacent -

. substrates of
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the plaurality of substrates, faC|ng'each ot her,” and between the back . o
surfaces of adjacent substrates of. the - plurallty ;of substrates, - facing
~each other. 2. A nethod according to cIa|n11 wherein a pIurallty of
substrates are contained at an equal pitch interval L in a cassette, in the
step (a), 5 and the pitch interval L[err] of adjacent substrates
facing each other is arranged to be smaller than the pitch interval L and

| arger than a half of the pitch interval L (1/2L), in the step (b). 10

3. A nethod according to claim1l, wher®¥ba fist group of substrates are
di sposed at a pitch interval L and oriented in the sane direction as
arranged in the cassette, and a second group of -substrates are di sposed at
the pitch interval L and 15 “oriented in a direction opposite to the
direction ' : : o :

% 700(70b)
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afranged in the cassette, in a manner. in which the first group of _
substrates and the second group of substrates are di sposed alternately 1in
the step (b). 4. A method according to claim 3, wherein the 20. . second
group of substrates picked up fromthe cassette are reversed all together,
in the step (b). 5. A nethod according to claim1, wherein the pitch.
interval L[err] between the back surfaces facing each other is larger than .

at |east a thickness of the 25 subgtnate, in the step (b). 6. A
substrate cl eani ng method for performng cleaning processing on a plurallty
of substrates - 30 - disposed such that front surfaces of the

substrates on which . a circuit pattern is to be forned extend substantial ly
in a vertical dlrectlon sai d nmethod conpri sing:
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5 3 a step (A) of picking up substrates contalned in a cassette
fromthe cassette; a step (B) of making front surfaces of adjacent ' :
substrates face each other without bringing the front surfaces into contact
with each other, while making 10 .- . back surfaces of adjacent substrates
face each other without bringing the back surfaces into contact with each
other, said front surfaces of the adjacent substrates being situated with a
pitch-interval L[err] interposed thereﬂéﬂ%éen and said pitch interval '

being 15 - set to be larger than a pitch |nterval L[err] interposed
between the back surfaces of the adjacent substrates; a step (C) of dipping
the plurality of s gt es bhus osed, al =ther into a treatnent
sol ution; and 20 _ ) 6 D)| of maki t e treatnent solution flow
bet ween t he fL2r [es o%»a gcent k2 =(pf the plurality of
substrates, fagi dt ﬁ; gna( bgt we nl P badk surfaces of .adjacent
substrates of | U it ? qubist rjat es; gjng.aach other.
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25 ¥ '7._-A.substraté cieaning appar at us fok'perforning cl eani ng
processing.on a plurality of substrates disposed such that front surfaces

of the substrates on - 31 - which acircuit pattern is to be fornmed
extend substantially in a vertical direction, said apparatus conprising: a
stage for nounting single cassette or.a 5  .plurality of cassettes each

~containing a plurality of substrates sy?;igntially arranged at an equal

pitch interval L; a receive nenber for receiving and supporting a plurality -
of substrates all together froma cassette on 10 - the stage, with the
pitch interval L being maintained; elevation nmeans for elevating up and

down the recei ve menbBL_Z0d_T pe sWage rel ative to ead§ ot
separating a plurality gf sub$tratle all together
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from tthe cassette on the stage, and for nmaking the 15 = receive nenber .
receive the plurality of substrates; carrier chuck neans for. holding the
plurality of substrates all together, fromthe receive nenber, and for
carrying the plurality of substrates; turn- over neans provided at |east one-
of the 20 - receive nmenber and the carrier chuck means, and for turning
over the .plurality of substrates supported or held, all together, to R
reverse the orientation of the front sdi/ddes and back surfaces. of the

plurality of substrates; and 25 an array nenber having first
grooves. and second grooves for vertically holding substrates correspondi ng
I n nunber to the substrates contained in the plurality - 32 - of

- cassettes, said first grooves and second

ooves beiq& di sposed
alternately, wherein : 9
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t he sabstrates corresponding in nunber to the substrates contalned in the
plurallty of cassettes are 5 hel d by the first grooves and second
grooves in such a manner in which front -surfaces of adjacent- substrates
face each other w thout bringing the front surfaces i nt-o contact with each
ot her, while back surfaces of adjacent substrates face each other without
brlnglng 10 ~ the back surfaces into contact with each other, said front
surfaces of the adjacent substrates bethglSituated with a di stance L[err]
i nt er posed t herebetween and sai d di stance bei ng set. to be larger than a
pitch interval L[err] i nterposed between the back. surfaces of the 15

adj acent substrates. 8. An apparatus according-to claim?7, wherein the
first grooves and second.grooves -are formed in the array menber .such that .
the distance L[err] of adjacent substra facing e other is smaller
than a pitch 20 interval L at whic he pluraliyy of substrates are
di sposed in the cassettes and larger th a half of the pitch interval L.
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97 <An Zapparatus according to claim?7, wherein the first grooves and second":

- grooves are forned

in 25

the array nenber in such a ‘manner in which

" the distance L2 between the back surfaces of adj acent substrates facing
each other is larger than at |east the thickness

10. -

supplied with a treatnent sol ution,

corre- 5

in the plufality of cassettes,

33 of the substrate. -

An apparatus according to claim?7, further conprising a container. -
a boat for dipping the substrates
spondi ng i n nunber to-thé5¢Pérality of substrates contained
into the treatnent solution in the

contai ner, said_boat has three holding rods in each of which grooves are

f or med substaniiaL

and second gro
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secohd carrier chuck neans for transferring the substrates onto the boat,
and a hol di ng nenber provided in the vessel, for 15 preventing the

substrate_ fron1falllng

accordi g

rods ha P%

down above the three holding rods. 11. An apparatus
wherein said hol di ng menber consists of two hol di ng

stantially in the_ sang aLrangenent as the 20

first g obves and the secpnd grooves in the array nenber and hold the
substrafes ihdthe W%injty of a center of each of  the substrates. 12. A
substratecl eani ng net hod} and aapgbshéat 6fCtRanDigcappaiat US(,FmJ.bsi)ant ially
as hereilnbefore 25 described wth reference to the acconpanyi ng

dr awi ngs
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15
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*A SUBSTRATE CLEANING METHOD AND
A SUBSTRATE CLEANING APPARATUS"

The substrate cleaning method for performing

cleaning processing on a plurality of substrates

" disposed such that front surfaces (Wa) of the

substrates .on which a circuit pattern is to be formed
extend substantially in a vertical direction. This
method comprises a step (a) of picking up substrates
contained in a cassette (C), all together, from the:
cassette (C), a step (b) of making front surfaces (Wa)
of adjacent substrates face each other without bringing
the front surfaces (Wa) into contact with each othef,
while making back surfaces (Wb) of adjacent substrates
face each other without bringing the back surfaces (Wb)
into contact with each other, the front surfaces (Wa)
of the adjacent substrates being situated with a pitch
interval L, interposed therebetween, and the pitch
interval being set to.be larger than a pitch interval
L, interposed between the back surfaces (Wb) of the
adjacent substrates, a step (c) of dipping the
plurality of substrates thus disposed, all together,
into a chemical solution, and a step (d) of making

the chemical solution flow betwéen the front surfaces

(Wa) of adjacent substrates of the plurality of

substrates, facing each other, and between the back
surfaces (Wb) bffadﬁacentfsﬁbstrates of the plurality

of substrates, facing each other.



