




















Claims 

1. A substrate angle alignment device comprising: 

a plurality of holding sections which hold a plurality of substrates, respectively in such a 

manner that the plurality of substrates are placed to be oriented horizontally and arranged 

veliically; 

a rotation drive unit which rotates the plurality of holding sections together; 

a first up-down unit which includes a plurality of first support sections corresponding to 

the plurality of holding sections, respectively, and moves the plurality of first suppOli sections 

between first retracted positions that are below the substrates held on the holding sections 

corresponding to the first support sections, respectively, and first support positions that are above 

the holding sections corresponding to the first suppOli sections, respectively; 

a second up-down unit which includes a plurality of second support sections 

corresponding to the plurality of holding sections and the plurality of first support sections, 

respectively, and moves up and down the plurality of second support sections together between 

second retracted positions that are below the substrates held on the holding sections 

corresponding to the second support sections, respectively, and second support positions that are 

above the first support positions of the first support sections corresponding to the second support 

sections, respectively; and 

an up-down drive unit which drives the first up-down unit and the second up-down unit. 

2. The substrate angle alignment device according to claim 1, 

wherein the rotation drive unit includes: 

a single rotation drive source; and 

a rotation transmission mechanism which transmits a driving force generated 

by the rotation drive source to each of the plurality of holding sections to rotate the plurality of 

holding sections together. 

3. The substrate angle alignment device according to claim 1 or 2, 

wherein the first up-down unit is one of a plurality of first up-down units, 

wherein the plurality of first up-down units include the plurality of first support sections, 

respectively, and 

wherein the up-down drive unit includes a plurality of first up-down drive sources 

corresponding to the plurality of first up-down units, respectively. 
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4. The substrate angle alignment device according to anyone of claims 1 to 3, 

wherein each of the plurality of holding sections is a turn table which is rotatable around 

a center axis thereof, 

wherein each of the plurality of first support sections constitutes a pair of first support 

sections which are disposed to sandwich therebetween the turn table in a direction perpendicular 

to a substrate carry-in direction, and 

wherein each of the plurality of second support sections constitutes a pair of second 

support sections which are disposed to sandwich therebetween the turn table in the direction 

perpendicular to the substrate carry-in direction. 

5. The substrate angle alignment device according to claim 4, 

wherein the pair of first support sections are provided on a reference line extending 

through a center of the turn table and in the direction perpendicular to the substrate carry-in 

direction, when viewed from above, and 

wherein the second support section on a first side in the direction perpendicular to the 

substrate carry-in direction, of the pair of second suppOli sections, is composed of a pair of 

second suppoli sections which are disposed to sand'wich the first support section on the first side 

in the substrate carry-in direction, and the second support section on a second side in the 

direction perpendicular to the substrate carry-in direction, of the pair of second support sections, 

is composed of a pair of second support sections which are disposed to sandwich the first support 

section on the second side in the substrate carry-in direction. 

6. The substrate angle alignment device according to claim 4 or 5, 

wherein the first up-down unit includes: 

a base mount disposed below the holding section at a lowermost stage and 

extending in the direction perpendicular to the substrate carry-in direction; and 

a pair of pole members extending upward from both ends of the base mount, 

wherein the pair of first support sections are provided on the pair of pole members, 

respectively, and 

wherein the turn table is one of a plurality of turn tables which are arranged vertically in 

a space surrounded by the base mount and the pair of pole members. 

7. The substrate angle alignment device according to claim 6, 
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wherein the second up-down unit includes: 

a base mount disposed below the holding section at the lowermost stage and 

extending in the direction perpendicular to the substrate carry-in direction; and 

four pole members coupled to the base mount, and 

wherein the first up-down unit is accommodated in an inner region of the second 

up-down unit which is surrounded by the four pole members, and the second support sections are 

provided on the four pole members, respectively. 

8. The substrate angle alignment device according to claim 7, 

wherein the up-down drive unit includes a circumvention drive source which retracts the 

plurality of second support sections to positions that are outward relative to outer peripheral 

edges of the substrates held on the holding sections, corresponding to the second support sections, 

respectively, and 

wherein the up-down drive unit is configured to move down the plurality of second 

support sections together from the second support positions to the second retracted positions, 

respectively, while circumventing the substrates held on the holding sections, respectively. 

9. A substrate angle alignment method which uses a substrate angle alignment device 

including a plurality of holding sections, a plurality of first support sections corresponding to the 

plurality of holding sections, respectively, and a plurality of second support sections 

corresponding to the plurality of holding sections and the plurality of first support sections, 

respectively, the substrate angle alignment method comprising: 

holding a plurality of substrates on the plurality of holding sections, respectively in such 

a manner that the plurality of substrates are placed to be oriented horizontally and arranged 

vertically; 

repeating a series of angle alignment operations in which the plurality of holding 

sections are rotated together to perform angle alignment of one of the plurality of substrates, and 

the first support section corresponding to the holding section holding the substrate which has 

been aligned is moved up to lift up the substrate with the first support section; and 

performing a first transfer/loading operation in which the plurality of second support 

sections are moved up together to lift up the plurality of aligned substrates which are supported 

on the plurality of first support sections, with the plurality of second support sections, 

respectively. 
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10. The substrate angle alignment method according to claim 9, 

wherein after the first transfer/loading operation is performed, the plurality of first 

support sections are moved down to positions that are below the plurality of holding sections 

corresponding to the plurality of first support sections, respectively, before the plurality of 

substrates which are unaligned are held on the plurality of holding sections, respectively. 

11. The substrate angle alignment method according to claim 9 or 10, comprising: 

when the first transfer/loading operation is performed, the plurality of unaligned 

substrates are carried into the plurality of holding sections, respectively, and the plurality of 

aligned substrates are carried out of the plurality of second support sections, respectively, 

repeating the series of angle alignment operations; and 

performing a second transfer/loading operation in which the plurality of first 

support sections are moved down together to transfer and load the plurality of aligned substrates 

which are supported on the plurality of first support sections, to the plurality of holding sections, 

respectively; and 

when the second transfer/loading operation is performed, the plurality of unaligned 

substrates are carried into the plurality of second support sections, respectively, and the plurality 

of aligned substrates are carried out of the plurality of holding sections, respectively, 

moving down the plurality of second support sections together to transfer and 

load the plurality of unaligned substrates which are supported on the plurality of second support 

sections, to the plurality of holding sections, respectively; 

repeating the series of angle alignment operations; and 

performing the first transfer/loading operation. 

12. The substrate angle alignment method according to claim 9 or 10, comprising: 

when the first transfer/loading operation is performed, the plurality of unaligned 

substrates are carried into the plurality of holding sections, respectively, and the plurality of 

aligned substrates are carried out of the plurality of second support sections, respectively, 

moving down the plurality of second support sections together to positions that 

are below the holding sections corresponding to the second support sections, respectively, while 

circumventing the substrates held on the holding sections, respectively; 

repeating the series of angle alignment operations; and 

performing the first transfer/loading operation. 
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13. l\ substrate transfer method which transfers substrates among a substrate storage unit 

which stores the substrates therein, a substrate angle alignment device which performs angle 

alignmont-e-f-ilie-stlbstrates, aJid-u-stlBs-tr-at'O-tfeatinent E1evi~eats the subs-trates, the­

s-ttbs-t'l'ftte-tfffitS.feHnethod oompris-ing-:-

---a-a +1ii-P.}'E;+--;t O*-ehange-st~he-s-ttbs-tra~fe-u-FH*igned are car-ried-t~ 

s-u~e alignment de¥i:Be-~4he substrates '.vhich have been-aligned are carried out--e:f­

the substrate angle alignment device; 

a first tranDfer step in "",hich the aligned lJubstrates are transferred to t-fle substrate 

treatment device; 

a second exchange step in which the aligned substrates are carried into the substrate 

treatmeHt device and the substrates \'-I'hich have been treated are carriec\-e:Hf-ef+ho-s-ubstfate­

freatinent devicet 
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a third exchange step in v{flich the treated substratefHtr&-6"aFfi-eai+tt(-}--t+1&~ate 

storage unit, ana the unaligned Bubstrates are carried out of the substrate storage unit; and 

a third transfer step in which the unaligned substrates are transferred to the substrate 

aJ1gle aligrunent dev~ 

54 


