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Descr ipt ion 

T i t le  o f  Invent ion:  

 APPARATUS AND METHOD FOR CONVEYING 

POLYCRYSTALLINE SILICON 

 5 

Technica l  F ie ld  

[0001]  

 The present  invent ion re lates  to  a  po lycrysta l l ine  

s i l i con conveyance  dev ice  and a  po lycrysta l l ine  s i l i con 

conveyance  method.  10 

 

Background Art  

[0002]  

 Patent  L i terature  1  d isc loses  a  f ru i t  feed ing dev ice  

inc luding  a  detect ion sensor  that  senses  f ru i t  through 15 

contact  o f  a  f ru i t  wi th  a detect ion e lement ,  where in  an 

amount  by  which the  f ru i t  i s  suppl ied  is  automat ica l ly  

contro l led  accord ing  to  a  resul t  o f  the  sens ing  by  the 

detect ion sensor .  Further ,  Patent  L i terature  2  d isc loses  a  

waste p last ic  sor t ing dev ice  pr ov ided wi th  a  passage  20 

sensor  for  detect ing  the  passage  o f  waste  p last ic .  

 

C i tat ion L is t  

[Patent  L i terature ]  

[0003]  25 
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  [Patent  L i terature  1 ]  

 Japanese Patent  Appl icat ion Publ icat ion,  

Tokukaisho ,  No.  59-127685 

  [Patent  L i terature  2 ]  

 Japanese  Patent  Appl icat ion Publ icat ion Tokukai  No.  5 

2002-018364 

 

Summary o f  Invent ion 

 Technica l  Problem 

[0004]  10 

 Assuming that  ob jects  hav ing  i r regular  shapes  are  

to  be  conveyed whi le  be ing detected,  there is  a  problem in  

that  the f ru i t  feed ing dev ice d isc losed in Patent  L i terature  

1  cannot detect  smal l  ob jects  which do not  come into  

contact  wi th  the  detect ion e lement .  Further ,  in  the  waste 15 

p last ic  sor t ing  dev ice  d isc losed in Patent  L i terature  2 ,  

there  is  a  prob lem in  that  use  o f  the  passage  sensor  

conf igured to  detect  waste  p last ic  f rom a s ing le  d i rect ion 

prec ludes  suf f i c ient ly  accurate  detect ion o f  waste  p last ic .  

[0005]  20 

 I t  i s  an object  o f  an aspect  o f  the present  invent ion 

to  accurate ly  detect  po lycrystal l ine  s i l i con wi th  use o f  a  

sensor to  re l iab ly d ischarge  the po lycrysta l l ine s i l i con,  

which is  a d ischarge target ,  to  the outs ide  o f  a  conveyance 

sect ion.  25 
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 So lut ion to  Problem 

[0006]  

 In  order  to  so lve  the  forego ing  problem,  a  

po lycrysta l l ine  s i l i con conveyance  dev ice  in  accordance  

wi th  an aspect  o f  the present  invent ion inc ludes :  a  5 

conveyance  sect ion that  has  a  d ischarge  end port ion f rom 

which po lycrysta l l ine s i l i con is  d ischarged and that  is  

conf igured to convey  the  po lycrysta l l ine  s i l i con to 

d ischarge  the  po lycrysta l l ine  s i l i con f rom the  d ischarge 

end port ion;  a  f i rs t  sensor conf ig ured to  detect  the  10 

po lycrysta l l ine  s i l i con f rom a p lura l i ty  o f  d i rect ions  above  

the  conveyance sect ion;  and a  contro l  sect ion conf igured 

to  contro l  dr iv ing  of  the  conveyance sect ion on the  basis  

o f  a  resul t  o f  detect ion o f  the  po lycrysta l l ine  s i l i con by  the  

f i rs t  sensor .  15 

[0007]  

 A  po lycrysta l l ine  s i l i con conveyance method in 

accordance  wi th  an aspect  o f  the  present  invent ion 

inc ludes :  a  conveyance  s tep o f ,  w i th  use o f  a  conveyance  

sect ion that  has  a d ischarge  end port ion f rom which 20 

po lycrysta l l ine  s i l i con is  d ischarged,  convey ing  the 

po lycrysta l l ine  s i l i con to d ischarge  the  polycrysta l l ine  

s i l i con f rom the  d ischarge  end port ion;  a detect ion s tep o f  

detect ing  the  po lycrysta l l ine  s i l i con f rom a p lura l i ty  o f  

d i rect ions  above  the  conveyance sect ion;  and a  contro l  25 
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s tep o f  contro l l ing  dr iv ing  o f  the  conveyance sect ion on 

the  bas is  o f  a  resul t  o f  detect ion o f  the  po lycrysta l l ine 

s i l i con in  the  detect ion s tep.  

 Advantageous Ef fec ts  o f  Invent ion  

[0008]  5 

 Accord ing to  an aspect  o f  the present  invent ion,  i t  

i s  poss ib le  to  accurate ly  detect  po lycrysta l l ine  s i l i con 

wi th  use o f  a  sensor to  re l iab ly  d ischarge  the  

po lycrysta l l ine  s i l i con,  which is  a  d ischarge  target ,  to  the 

outs ide  o f  a  conveyance  sect ion.  10 

 

Br ie f  Descr ipt ion o f  Drawings  

[0009]  

 F ig .  1  is  a  v i ew schemat ica l ly  i l lustrat ing  one 

example  o f  the conf igurat ion o f  a  po lycrysta l l ine  s i l i con 15 

conveyance  dev ice  in  accordance  wi th  an embodiment  o f  

the  present  invent ion.  

 F ig .  2 is  a funct ional  block d iagram i l lustrat ing  one 

example  o f  the  conf igurat ion o f  the conveyance  dev ice  

i l lustrated in  F ig .  1 .  20 

 F ig .  3  is  a  v iew for  expla in ing  a  conveyance sect ion 

and a  f i rs t  sensor inc luded in  the  conveyance dev ice  

i l lustrated in  F ig .  1 .  

 F ig .  4  is  a  v iew schemat ica l ly  i l lustrat ing  operat ion 

o f  the  conveyance  dev ice  i l lustrated in  F ig .  1 .  25 
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 F ig .  5  is  a  f lowchart  i l lustrat ing  one example  o f  a  

supply ing  operat ion for  po lycrysta l l ine s i l i con to the  

conveyance  sect ion inc luded in  the  conveyance  dev ice  

i l lustrated in  F ig .  1 .  

 F ig .  6 is  a f lowchart  i l lustrat ing  one example  o f  5 

operat ion o f  the  conveyance  sect ion inc luded in  the 

conveyance  dev ice  i l lustrated in  F ig .  1 .  

 F ig .  7 is  a f lowchart  i l lustrat ing  one example  o f  

operat ion o f  a  f i rs t  re ta in ing  sect ion inc luded in  the  

conveyance  dev ice  i l lustrated in  F ig .  1 .  10 

 F ig .  8 is  a f lowchart  i l lustrat ing  one example  o f  

operat ion o f  a  second re ta in ing  sect ion inc luded in  the 

conveyance  dev ice  i l lustrated in  F ig .  1 .  

 F ig .  9 is  a f lowchart  i l lustrat ing  one example  o f  

operat ion o f  a  p lacement  tab le  inc luded in  the  conveyance  15 

dev ice  i l lustrated in  F ig .  1 .  

 

Descr ipt ion o f  Embodiments  

[0010]  

 The fo l lowing descr ipt ion wi l l  d iscuss  an 20 

embodiment o f  the present  invent ion in  deta i l .  I t  should  

be  noted that  the  fo l lowing descr ipt ion i l lustrates  one 

example  o f  a  conveyance  dev ice  1  for  po lycrysta l l ine  

s i l i con S in accordance  wi th  the  present  invent ion,  and 

that  the  technica l  scope o f  the  pr esent  invent ion is  not  25 
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l imi ted  to  the  fo l lowing descr ipt ion or  the  i l lustrat ions o f  

F igs .  1  to  9 .  

[0011]  

 [Overv iew o f  conveyance  dev ice ]  

 Po lycrysta l l ine s i l i con S produced in  rod form by,  for  5 

example ,  the  S iemens process is  crushed so as  to  fac i l i ta te  

use  as  a  raw mater ia l .  In  the  form o f  lumps wi th  a 

predetermined s ize  thus formed,  the po lycrysta l l ine  

s i l i con S is  inspected to  determine whether  there  are  any  

problems in  qual i ty .  The predetermined s ize  re fers  to  a  10 

s ize  such that  a  maximum s ide  length is  10 mm to  150 

mm. The maximum s ide  length i s  a  d is tance  between two 

po ints  located furthest  f rom each other in  the  contour  o f  

the  po lycrysta l l ine  s i l i con S.  

[0012]  15 

 The inspect ion o f  po lycrysta l l ine  s i l i con S is  carr ied  

out  by captur ing  an image o f  the  po lycrystal l ine  s i l i con S 

wi th  use  o f  an imaging sect ion such as  a  camera and,  for  

example ,  v isual ly  observ ing the  captured image o f  the  

po lycrysta l l ine  s i l i con S.  A l ternat ive ly ,  the inspect ion o f  20 

the  po lycrysta l l ine  s i l i con S may be  carr ied out  by  a  

combinat ion o f  the  captured image o f  the  po lycrysta l l ine  

s i l i con S and AI  (Ar t i f i c ia l  Inte l l i gence ) .  The conveyance  

dev ice  1  is  conf i gured to  supply  the  po lycrysta l l ine  s i l i con 
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S  to  a  pos i t ion in  which the  imaging sect ion can capture  

an image o f  the  po lycrysta l l ine  s i l i con S.  

[0013]  

 [Conveyance  dev ice  for  po lycrysta l l ine  s i l i con]  

 F ig .  1  is  a  v i ew schemat ica l ly  i l lustrat ing  one 5 

example  o f  the  conf igurat ion o f  a  conveyance  dev ice  1  in  

accordance  wi th  an embodiment  o f  the present  invent ion.  

The dot ted l ine  in F ig .  1 ind icates  a detect ion range o f  

each sensor .  F ig .  2  is  a  funct ional  b lock d iagram 

i l lustrat ing one example o f  the  conf igurat ion o f  the  10 

conveyance  dev ice  1  i l lustrated in  F ig .  1 .  As  i l lustrated in 

F igs .  1  and 2 ,  the  conveyance dev ice  1  inc ludes  a  

conveyance sect ion 30,  a  f i rs t  sensor 12,  an upper sensor  

13,  a  lower sensor 14,  a  th i rd  sensor 11,  a fourth sensor  

15,  a  contro l  sect ion 20,  a  f i rs t  re ta in ing  sect ion 40,  a  15 

second reta in ing  sect ion 50,  a  p lacement  tab le  60,  and a  

wal l  sect ion 70.  

[0014]  

 The conveyance dev ice  1  is  capable  o f  re l iab ly  

d ischarg ing  po lycrysta l l ine  s i l i con S hav ing  an i r regular  20 

shape to  the  outs ide  o f  the  conveyance sect ion 30 by  

contro l l ing  dr iv ing  o f  the  conveyance  sect ion 30 on the  

bas is  o f  a  resul t  o f  inspect ion by  the  f i rs t  sensor  12 that  

detects  the  po lycrysta l l ine  s i l i con S f rom a p lura l i ty  o f  

d i rect ions  above  the  conveyance  sect ion 30.  25 
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[0015]  

 [Conveyance  dev ice  for  po lycrysta l l ine  s i l i con]  

 In  the  conveyance dev ice  1,  the  conveyance sect ion  

30 is  d isposed in  an upper  pos i t i on,  and the  f i rs t  re ta in ing  

sect ion 40,  the  second reta in ing sect ion 50,  and the 5 

p lacement  tab le  60 are  d isposed in  th is  order  f rom the  

conveyance  sect ion 30 downward.  That is ,  the  p lacement 

tab le  60 is  d isposed in the  lowest  pos i t ion.  The 

po lycrysta l l ine  s i l i con S is  d ischarged one by  one  f rom the  

conveyance  sect ion 30.  The po lycrysta l l ine  s i l i con S moves  10 

f rom an upper  pos i t ion to  a  lower pos i t ion in the  

conveyance  dev ice  1  in  order  o f  the  conveyance  sect ion 30,  

the  f i rs t  re ta in ing  sect ion 40,  the  second reta in ing  sect ion 

50,  and the  p lacement  tab le  60.  

[0016]  15 

 (Contro l  sect ion )  

 The contro l  sect ion 20 contro ls  dr iv ing o f  the  

conveyance  sect ion 30,  the  f i rs t  re ta in ing  sect ion 40,  the 

second reta in ing  sect ion 50,  and the  p lacement  tab le  60 

on the  bas is  o f  resul ts  o f  detect ion by  the f i rs t  sensor  12,  20 

the  upper sensor  13,  the  lower sensor  14,  the  th i rd  sensor  

11,  and the  four th sensor  15.  The funct ions o f  the  contro l  

sect ion 20 may be  implemented by  a  centra l  process ing  

uni t  (CPU)  carry ing  out  a  program stored in  an 
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uni l lustrated memory  uni t .  The  deta i ls  o f  the  contro l  

sect ion 20 wi l l  be  descr ibed la ter .  

[0017]  

 (Conveyance  sect ion )  

 The po lycrysta l l ine  s i l i con S formed into  the  form o f  5 

lumps wi th  a  predetermined s ize  is  introduced to  the  

conveyance  sect ion 30 f rom the  outs ide  o f  the  conveyance  

dev ice  1.  The po lycrysta l l ine s i l i con S introduced into the  

conveyance  sect ion 30 is  in  the  form o f  lumps wi th  a  

predetermined s ize  formed by ,  so  as  to  fac i l i ta te  use  as  a 10 

raw mater ia l ,  crushing po lycrysta l l ine  s i l i con produced in  

rod form by,  for  example ,  the  S iemens process .  

[0018]  

 The conveyance sect ion 30 has a  d ischarge end  

port ion 31 f rom which the  po lycrysta l l ine  s i l i con S is  15 

d ischarged,  and conveys  the po lycrysta l l ine  s i l i con S to  

d ischarge  the  po lycrysta l l ine  s i l i con S to  the  outs ide  f rom 

the  d ischarge  end port ion 31.  The conveyance sect ion 30 

inc ludes  a  v ibrat ing  feeder  32  conf igured to  v ibrate  to  

convey  the  po lycrysta l l ine  s i l i con S.  The contro l  sect ion 20 

20 contro ls  the  v ibrat ing  feeder  32.  

[0019]  

 The conveyance sect ion 30 has conveyance sur faces  

32a and 32b t i l ted  wi th  respect  to  the  hor izonta l  p lane.  

The conveyance sur faces  32a and 32b have  a  V shape when 25 
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the  conveyance sect ion 30 is  seen f rom a d ischarge  end 

port ion 31 s ide ,  and forms a  va l l ey  port ion 32c.  V ibrat ion 

o f  the  v ibrat ing  f eeder  32 a l lows the  po lycrysta l l ine  s i l i con 

S to  be  conveyed in  a  conveyance d i rect ion D1 a long the 

va l ley  port ion 32c.  5 

[0020]  

 The v ibrat ing  feeder  32 v ibrates  in  an obl ique ly 

upward d i rect ion wi th  respect  to  the  conveyance d i rect ion 

D1.  Spec i f i ca l ly ,  the  v ibrat ion d i rect ion o f  the  v ibrat ing 

feeder  32 is  a  d i rect ion between a  d i rect ion f rom an  10 

introduct ion end port ion 33 inc luded in  the  conveyance  

sect ion 30 to  the  d ischarge end port ion 31 and a  ver t ica l ly  

upward d i rect ion or thogonal  to  the  hor izonta l  p lane.  The 

v ibrat ing  feeder  32 is ,  for  example ,  a  v ibrat ing  feeder  that  

v ibrates wi th  use o f  a  v ibrator ,  or  an e lectromagnet ic  15 

feeder  that  v ibrates  wi th  use  o f  an e lectromagnet .  Use  o f  

the  v ibrat ing  feeder  32 as  the  conveyance sect ion 30 for  

convey ing the  po lycrysta l l ine s i l i con S fac i l i ta tes contro l  

over  the d ischarge  o f  the  po lycrysta l l ine  s i l i con S to the  

outs ide  o f  the  conveyance  sect ion 30.  20 

[0021]  

 (Th ird  sensor )  

 The th i rd  sensor  11 detects  the  presence  o f  the 

po lycrysta l l ine  s i l i con S introduced to  the  v ic in i ty  o f  the 

introduct ion end port ion 33 located oppos i te  f rom the 25 
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d ischarge  end port ion 31 in  the  conveyance  sect ion 30.  

The detect ion resul ts  f rom the  th i rd sensor  11 are  

outputted to the  contro l  sect ion 20.  As i l lustrated in F ig .  

1 ,  one th i rd  sensor  11 is  pre ferably  prov ided,  but a  

p lura l i ty  o f  th i rd  sensors 11 may be prov ided.  The th i rd 5 

sensor  11 may be  the  same sensor  as  a  laser  sensor  12a 

descr ibed la ter .  The control  sect ion 20 can determine,  on 

the  bas is  o f  the  detect ion resul t  f rom the  th i rd  sensor  11,  

whether  the  polycrysta l l ine  s i l icon S has  been introduced  

to  the  conveyance  sect ion 30.  10 

[0022]  

 The f i rs t  sensor  12 detects  the  po lycrysta l l ine  

s i l i con S f rom a p lura l i ty  o f  d i rect ions  above  the 

conveyance  sect ion 30.  The detect ion resul ts  f rom the  f i rs t  

sensor  12 are  outputted to  the  contro l  sect ion 20.  The f i rs t  15 

sensor  12 is  composed o f  a  p lura l i ty  o f  laser  sensors  12a,  

12b,  and 12c prov ided so  as  to  detect  the  po lycrysta l l ine 

s i l i con S f rom di f ferent  d i rect ions .  

[0023]  

 The f i rs t  sensor  12 detects  the  po lycrysta l l ine  20 

s i l i con S f rom a plura l i ty  o f  d i rect ions in  the v ic in i ty  o f  

the  d ischarge  end port ion 31 f rom which the 

po lycrysta l l ine  s i l i con is  d ischarged.  Spec i f i ca l ly ,  a t  l east  

one o f  the  laser  sensors  12a to  12c detects  the  presence  
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o f  the  po lycrysta l l ine  s i l i con S in  the  v ic in i ty  o f  the  

d ischarge  end port ion 31.  

[0024]  

 This  enables  the  contro l  sect ion 20 to  accurate ly  

recognize the  po lycrysta l l ine s i l i con S immediate ly  pr ior  5 

to  d ischarge  to  the  outs ide  o f  the  conveyance sect ion 30.  

The po lycrysta l l ine  s i l i con S that  has  been detected by  the  

f i rs t  sensor  12  is  thus immediate ly  d ischarged to  the  

outs ide  o f  the conveyance  sect ion 30.  Accord ing ly ,  a f ter  

the po lycrysta l l ine s i l i con S has been d ischarged to  the  10 

outs ide  o f  the conveyance  sect ion 30,  the  f i rs t  sensor  12 

can detect  po lycrysta l l ine  s i l i con S conveyed subsequent ly .  

There fore ,  on the  bas is  o f  the  detect ion resul t  f rom the 

f i rs t  sensor  12 for  the  po lycrysta l l ine  s i l i con S,  the  contro l  

sect ion 20 can contro l  the  dr iv ing  o f  the  conveyance 15 

sect ion 30 so  as  to smoothly  convey  the po lycrysta l l ine 

s i l i con S.  

[0025]  

 F ig .  3  is  a  v iew for  expla in ing  the  conveyance sect ion 

30 and the  f i rs t  sensor  12 inc luded in  the  conveyance 20 

dev ice  1  i l lustrated in  F ig .  1 .  F ig .  3  is  a  v iew i l lustrat ing 

the  conveyance sect ion 30 seen f rom a d ischarge  end 

port ion 31 s ide .  The re ference  numeral  3001 in F ig .  3  

ind icates  a  v iew i l lustrat ing  a  case  where  one laser  sensor  

12a is  prov ided,  and the  re f erence  numeral  3002 in  F ig .  3  25 
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ind icates  a  v iew i l lustrat ing  a case  where  a  p lura l i ty  o f  

laser  sensors  12a to  12c  are  prov ided.  

[0026]  

 The laser  sensor  12a,  which is  conf igured to emit  

laser  l ight  toward the  va l ley  port ion 32c (see  F ig .  1 ) ,  5 

measures  a  d is tance  to  a  target  wi th  use  o f  the laser  l i ght .  

Further ,  the  laser  sensor 12a detects  the presence  o f  the  

po lycrysta l l ine  s i l i con S that  has  been conveyed to  the  

va l ley  port ion 32c by  detect ing  that  the  measured d is tance 

takes  a  va lue  wi th in  a  predetermined range .  10 

[0027]  

 Here ,  as  indicated by the  re ference  numeral  3001 in 

F ig .  3 ,  i f  the  po lycrysta l l ine  s i l i con S in the  v ic in i ty  o f  the  

d ischarge  end port ion 31 is  detected by  only one  laser  

sensor  12a,  there  is  a  poss ib i l i ty  that  the  presence  o f  the  15 

po lycrysta l l ine  s i l i con S cannot  be  detected.  This  is  

because  the  po lycrysta l l ine  s i l i con S has  an i r regular  

shape,  and thus there  is  a  poss ib i l i ty  that ,  depending on 

the  locat ion o f  the  po lycrysta l l ine  s i l i con S which is  

i r rad iated with  the laser  l i ght  emit ted f rom the laser  20 

sensor  12a,  the  d is tance  measured by  the  laser  sensor  12a 

fa l ls  outs ide  a predetermined range,  thus fa i l ing  to  detect  

the  presence  o f  the  po lycrysta l l ine  s i l i con S.  

[0028]  
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 There fore ,  as  the  f i rs t  sensor  12 in  the conveyance  

dev ice 1 ,  as indicated by  the re ference numeral  3002 in  

F ig .  3 ,  a  p lura l i ty  o f  laser  sensors  12a to  12c  prov ided so  

as  to  detect  the  po lycrysta l l ine  s i l i con S f rom di f ferent  

d i rect ions  are employed.  Accord ing ly ,  the laser  sensor ,  5 

which is  less expensive than,  for  example ,  an image sensor ,  

i s  used,  thus making i t  poss ib le  to  reduce the  

manufactur ing  cost  for  the  conveyance  dev ice  1 .  

[0029]  

 The conveyance sect ion 30 is  conf igured such that  10 

the  po lycrysta l l ine  s i l i con S hav ing an i r regular  shape is  

conveyed whi le  v ibrat ing  by  the  v ibrat ing  feeder  32,  and  

thus the  d is tance  measured by  laser  l ight  emit ted f rom 

the  laser sensor  tends to  vary  due to  the  v ibrat ion.  

Accord ing ly ,  there is  thus a  poss ib i l i ty  that  the accuracy  15 

o f  detect ing  the  presence  o f  the  po lycrysta l l ine  s i l i con S 

may be  lowered.  To  address  th is ,  by  prov id ing  the  p lura l i ty  

o f  laser  sensors  12a to  12c,  i t  i s  poss ib le  to  detect  the  

po lycrysta l l ine  s i l i con S wi th  use  o f  the  p lura l i ty  o f  laser  

sensors ,  so  that  even i f  the  d is tance  measured by  each 20 

laser  sensor  var ies  due to  the  v ibrat ion,  the  presence  o f  

the  po lycrysta l l ine  s i l i con S can be  accurate ly  detected.  

This  makes i t  poss ib le  both to  fac i l i ta te  contro l  over  the  

d ischarge  o f  the  po lycrysta l l ine  s i l i con S to  the  outs ide  o f  

the conveyance sect i on 30 and to accurate ly  detect  the  25 
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presence  o f  the  po lycrysta l l ine  s i l i con S hav ing  an 

i r regular  shape.  

[0030]  

 In  a  case  where  the  f i rs t  sensor  12 is  composed o f  a  

p lura l i ty  o f  laser  sensors ,  the  f i rs t  sensor  12 is  pre ferably  5 

composed o f  the  three laser  sensors  12a to  12c ,  as 

ind icated by  the  re ference  numera l  3002 o f  F ig .  3 .  The 

laser  sensor  12a is  pre ferably  d isposed such that  laser  

l ight  emit ted f rom the  laser  sensor  12a extends in  a 

substant ia l ly  ver t ica l  d i rect ion and is  rad iated to  a bot tom 10 

port ion o f  the va l ley port ion 32c between the conveyance 

sur faces  32a and 32b.  

[0031]  

 The laser  sensor  12b is  pre ferably  d isposed such 

that  the laser  l ight  f rom the  laser  sensor 12b is  rad iated 15 

to  the  bot tom port ion o f  the va l ley  port ion 32c a long the  

conveyance sur face 32a.  The laser  sensor  12c is  pre ferably  

d isposed such that  the  laser  l i ght  f rom the  laser  sensor  

12c is  rad iated to  the bot tom port ion o f  the  va l ley  port ion 

32c a long the  conveyance  sur face  32b.  20 

[0032]  

 The laser  sensors  12b and 12c may be the  same 

sensors  as  the  laser  sensor  12a.  By d ispos ing  the  laser  

sensors 12a to  12c in th is  manner ,  the  d is tance  to the 

po lycrysta l l ine  s i l i con S can be  measured f rom mult ip le  25 
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d i rect ions ,  and there fore ,  even when the  conveyance  

sect ion 30 is  conf igured to  convey  the  po lycrysta l l ine  

s i l i con S by  v ibrat ion,  i t  i s  poss ib le  to  accurate ly  detect  

the  po lycrysta l l ine  s i l i con S at  the  d ischarge  end port ion 

31.  5 

[0033]  

 The f i rs t  sensor  12 may be  an image sensor  

inc luding  a camera capable  o f  three -d imensional ly  

captur ing  an image o f  the  po lycrysta l l ine  s i l i con S and 

conf igured to  detect  the  po lycrysta l l ine  s i l i con S f rom a 10 

p lura l i ty  o f  d i rect ions  wi th  use  o f  a  3D image obta ined by  

captur ing  an image o f  the  po lycrysta l l ine  s i l i con S wi th  

use  o f  the  camera.  In th is  case ,  the  f i rs t  sensor  12 may be  

composed o f  one  image sensor .  

[0034]  15 

 (F i rs t  re ta in ing  sect ion )  

 The f i rs t  re ta in ing  sect ion 40 is  capable  o f  re ta in ing  

the  po lycrysta l l ine  s i l i con S d ischarged f rom the  d ischarge 

end port ion 31.  The f i rs t  re tain ing  sect ion 40 causes  the  

po lycrysta l l ine s i l i con S to  fa l l  onto  the second re ta in ing  20 

sect ion 50 by  re l eas ing  the  re ta in ing  o f  the  po lycrysta l l ine 

s i l i con S.  The dr iv ing o f  the f i rs t  re ta in ing  sect ion 40 is  

contro l led  by  the  contro l  sect ion 20.  

[0035]  
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 F ig .  4  is  a  v iew schemat ica l ly  i l lustrat ing  operat ion 

o f  the  conveyance dev ice  1 i l lustrated in  F ig .  1 .  As 

i l lustrated in  F igs .  1  and 4 ,  the  f i rs t  re ta in ing  sect ion 40 

inc ludes  a movable  sect ion 41 and a support  sect ion 41a.  

The movable  sect ion 41 moves  i n  a substant ia l ly  5 

hor izonta l  d i rect ion through contro l  by  the  contro l  sect ion 

20.  

[0036]  

 The support  sect ion 41a is  prov ided at  an end part  

o f  the  movable  sect ion 41 on a  wal l  sect ion 70 s ide .  The 10 

support  sect ion 41a is  prov ided to  the movable  sect ion 41 

so as  to be  t i l ted wi th  respect  to  the  hor izonta l  d i rect ion 

to  be ab le  to  support  the  po lycrysta l l ine s i l i con S 

d ischarged f rom the  d ischarge  end port ion 31.  By contact  

o f  the  lower  end  port ion o f  t he  support  sect ion 41a wi th  15 

the  p late -shaped wal l  sect ion 70 which is  d isposed a long 

the  ver t ica l  d i rect ion be low the  d ischarge  end port ion 31,  

a  re ta in ing  space  42 is  formed between the  support  sect ion 

41a and the  wal l  sect ion 70.  The po lycrysta l l ine  s i l i con S 

d ischarged f rom the  d ischarge  end port ion 31 enters  the  20 

re ta in ing  space  42 and is  thereby re ta ined by  the  support  

sect ion 41a and the  wal l  sect ion 70.  

[0037]  

 In  F igs .  1 and 4 ,  the support  sect ion 41a is  

i l lustrated as a  s ing le  p late -shaped member ;  however ,  in 25 
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order  to  enable  the  po lycrysta l l ine  s i l i con S to  be  more  

re l iab ly  re ta ined,  the  support  sect ion 41a may be ,  for  

example ,  formed into  a  box shape that  is  opened at  the 

top and that  forms the  re ta in ing  space  42 wi th  the  wal l  

sect ion 70.  5 

[0038]  

 Movement  o f  the  movable  sect ion 41 such that  the  

support  sect ion 41a moves  away f rom the  wal l  sect ion 70 

causes  the  po lycrysta l l ine  s i l i con S to  fa l l  f rom the  

support  sect ion 41a onto  the  second re ta in ing  sect ion 50.  10 

That  is ,  the  re ta in ing  o f  the  po lycrysta l l ine  s i l i con S by  

the  f i rs t  re ta in ing  sect ion 40 is  re leased,  thus causing the  

po lycrysta l l ine  s i l i con S to  fa l l  f rom the  f i rs t  re ta in ing 

sect ion 40 onto  the  second re ta in ing  sect ion 50.  

[0039]  15 

 (Upper  sensor )  

 The upper  sensor 13,  which is  one example o f  the  

second sensor ,  detects  the  po lycrysta l l ine  s i l i con S fa l l ing 

f rom the d ischarge  end port ion 31 onto the  f i rs t  re ta in ing  

sect ion 40.  The detect ion resul ts  f rom the  upper  sensor 20 

13 are  outputted to  the  contro l  sect ion 20.  The upper  

sensor  13 is  d isposed between the  conveyance sect ion 30 

and the  lower  sensor  14.  The detect ion range o f  the  upper  

sensor  13 is  pre ferably  de f ined as  a  part  o f  a  hor izonta l  

p lane located between the  conv eyance sect ion 30 and the  25 
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support  sect ion 41a which part ,  in the  ver t ica l  d i rect ion,  

over laps  the support  sect ion 41a that  is  in  a  s tate o f  

forming the  re ta in ing  space  42.  

[0040]  

 The upper  sensor  13 may be ,  for  example ,  a  5 

photoe lectr ic  sensor  inc luding  an uni l lustrated l ight  

emit t ing  sect ion that  emits  p lanar  l ight ,  and a  l ight  

rece iv ing  sect ion that  rece ives  l ight  resul t ing  f rom 

re f lec t ion,  on the  po lycrysta l l ine  s i l i con S,  o f  the  l ight  

emit ted  f rom the  l ight  emit t ing  sect ion.  As i l lustrated in  10 

F igs .  1  and 4 ,  one upper  sensor  13 is  pre ferably  prov ided,  

but  a  p lura l i ty  o f  upper  sensors  13 may be  prov ided.  

[0041]  

 (Second re ta in ing  sect ion )  

 The second reta in ing  sect ion 50 can reta in  the  15 

po lycrysta l l ine  s i l i con S fa l l ing  downward f rom the  f i rs t  

re ta in ing  sect ion 40,  that  i s ,  can re ta in  the  po lycrysta l l ine  

s i l i con S d ischarged f rom the d ischarge  end port ion 31.  

The second reta in ing  sect ion 50 causes  the  po lycrysta l l ine 

s i l i con S to  fa l l  onto  the  p lacement  tab le  60 by  re leas ing 20 

the  re ta in ing  o f  the  po lycrysta l l ine  s i l i con S.  The dr iv ing  

o f  the  second reta in ing  sect ion 50 is  contro l led  by  the  

contro l  sect ion 20.  As  i l lustrated in  F igs .  1  and 4 ,  the  

second reta in ing  sect ion 50 inc ludes  a  movable  sect ion 51 

and a support  sect ion 51a .  The movable sect ion 51 is  25 
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movable in  a substant ia l ly  hor izonta l  d i rect ion through 

contro l  by  the  contro l  sect ion 20.  

[0042]  

 The support  sect ion 51a is  prov ided at  an end part  

o f  the  movable  sect ion 51 on a  wal l  sect ion 70 s ide .  The 5 

support  sect ion 51a is  prov ided to  the movable  sect ion 51 

so as  to be  t i l ted wi th  respect  to  the  hor izonta l  d i rect ion 

to  be  ab le  to  support  the  po lycrysta l l ine  s i l i con S fa l l ing  

f rom the  f i rs t  re ta in ing  sect ion 40.  By contact  o f  the  lower  

end port ion o f  the  support  sect ion 51a wi th  the wal l  10 

sect ion 70,  a  re ta in ing  space 52 is  formed between the  

support  sect ion 51a and the  wal l  sect ion 70.  The 

po lycrysta l l ine  s i l i con S fa l l ing  f rom the  f i rs t  re ta in ing  

sect ion 40 enters  the  re ta in ing  space  52 and i s  thereby 

re ta ined by the  support  sect ion 51a and the  wal l  sect ion 15 

70.  

[0043]  

 In  F igs .  1 and 4 ,  the support  sect ion 51a is  

i l lustrated as  a s ing le  p late -shaped one;  however ,  in  order 

to  enable the  po lycrysta l l ine s i l i con S to  be  re l iab ly  20 

re ta ined,  the support  sect ion 51a may be ,  for  example ,  

formed into  a  box shape that  is  opened at  the  top and that  

forms the  re ta in ing  space  52 wi th  the  wal l  sect ion 70.  

[0044]  
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 Movement  o f  the  movable  sect ion 51 such that  the  

support  sect ion 51a moves  away f rom the  wal l  sect ion 70 

causes  the  po lycrysta l l ine  s i l i con S to  fa l l  f rom the  

support  sect ion 51a onto  the  p lacement  tab le  60.  That  is ,  

the  re ta in ing  o f  the  po lycrysta l l ine  s i l i con S by  the  second 5 

re ta in ing  sect ion 50 is  re leased,  thus caus ing  the  

po lycrysta l l ine  s i l i con S to  fa l l  f rom the  second re ta in ing  

sect ion 50 to  the  p lacement  tab le  60.  

[0045]  

 (Lower  sensor )  10 

 The lower  sensor  14,  which is  an example  o f  a  second 

sensor ,  detects  the  po lycrysta l l ine  s i l i con S fa l l ing  f rom 

the  d ischarge  end port ion 31 onto  the  second reta in ing 

sect ion 50 through the  f i rs t  re ta in ing sect ion 40.  The 

detect ion results  f rom the  lower  sensor 14 are  outputted 15 

to  the  contro l  sect ion 20.  The lower  sensor  14 is  d isposed 

be low the upper  sensor 13.  The detect ion range o f  the  

lower  sensor 14 is  pre ferably  de f ined as  a  part  o f  a  

hor izonta l  p lane located between the support  sect ion 41a 

and the  support  sect ion 51a which  part ,  in  the  ver t ica l  20 

d i rect ion,  over laps  the  support  sect ion 51a that  is  in  a  

s tate  o f  forming the  re ta in ing  space  52.  

[0046]  

 The lower  sensor  14 may be  the  same sensor  as  the  

upper  sensor  13.  As  i l lustrated in  F igs .  1  and 4 ,  one lower  25 
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sensor  14 is  pre ferably  prov ided,  but  a  p lural i ty  o f  lower  

sensors  14 may be  prov ided.  

[0047]  

 (P lacement  tab le )  

 The p lacement  tab le  60 suppl ies  the  po lycrysta l l ine  5 

s i l i con S one by  one f rom a f i rs t  pos i t ion P1 to  a  second 

pos i t ion P2.  The p lacement  tab le  60 is  movable  between 

the  f i rs t  pos i t ion P1 and the  second pos i t ion P2.  The f i rs t  

pos i t ion P1 is  a  pos i t ion in  which the  po lycrysta l l ine 

s i l i con S fa l l ing  downward f rom the second reta in ing 10 

sect ion 50 can be  p laced.  The second pos i t ion P2 is  

separated f rom the  f i rs t  pos i t ion P1 and is ,  for  example ,  a  

pos i t ion to  which the  po lycrysta l l ine  s i l i con S is  suppl ied .  

Further ,  the  second pos i t ion P2 is ,  for  example ,  a  pos i t ion 

in  which the above -descr ibed imaging  sect ion can capture  15 

an image o f  the  po lycrysta l l ine  s i l i con S.  

[0048]  

 The p lacement  tab le  60 is  dr iven through contro l  by 

the  contro l  sect ion 20.  The po lycrysta l l ine  s i l i con S that  

has  fa l len f rom the  second reta in ing  sect ion 50 is  p laced 20 

onto  the  p lacement  tab le  60 in  the  f i rs t  pos i t ion P1,  and  

the  placement  tab le  60 suppl ies  the  po lycrysta l l ine  s i l i con 

S to  the second pos i t ion P2.  In  the  second pos i t ion P2,  

a f ter  the  above -descr ibed imaging  sect ion has captured an 

image o f  the  po lycrysta l l ine  s i l i con S,  the  po lycrysta l l ine 25 
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s i l i con S may be  removed f rom the  p lacement  tab le  60.  

A f ter  the  po lycrysta l l ine  s i l i con S has been removed,  the  

p lacement  tab le  60 re turns f rom the  second pos i t ion P2 to  

the  f i rs t  pos i t ion P1.  

[0049]  5 

 In  a  case  where  the  p lacement  tab le  60 is  located in  

the  f i rs t  pos i t ion P1,  the  f i rs t  re ta in ing  sect ion 40 and the  

second reta ining  sect ion 50 are  d isposed above  the  

p lacement  tab le  60.  This  enables  the  f i rs t  re ta in ing  

sect ion 40 and the  second re ta in ing  sect ion 50 to  10 

temporar i ly  re ta in  the  po lycrysta l l ine  s i l i con S.  

[0050]  

 The conveyance dev ice  1 may inc lude only the  f i rs t  

re ta in ing  sect ion 40 among the  f i rs t  re ta in ing  sect ion 40  

and the  second reta in ing  sect ion 50,  and inc lude only  the  15 

upper  sensor  13  among the  upper  sensor  13 and  the  lower  

sensor  14.  In  th is  case ,  when the  f i rs t  re ta ining  sect ion  

40 re leases  the  re ta in ing o f  the  po lycrysta l l ine s i l i con S,  

the po lycrysta l l ine  s i l i con S fa l ls  f rom the f i rs t  re ta in ing  

sect ion 40 onto  the  p lacement  tab le  60.  20 

[0051]  

 (Fourth sensor )  

 The fourth sensor  15 detects whether  or  not  the  

p lacement  table  60 is  present  in  the  f i rs t  pos i t ion P1.  The 

detect ion resul ts  f rom the  fourth sensor 15 are outputted 25 
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to  the  contro l  sect ion 20.  The fourth sensor  15 may be  the  

same sensor  as  the  laser  sensor  12a.  

[0052]  

 (F low o f  operat ion o f  conveyance  sect ion )  

 F ig .  5  is  a  f lowchart  i l lustrat ing  one example  o f  a  5 

supply ing operat ion for  the po lycrysta l l ine s i l i con S to the  

conveyance  sect ion 30 inc luded in  the  conveyance  dev ice 

1  i l lustrated in F ig .  1 .  F ig .  6 is  a  f lowchart  i l lustrat ing  

one example  o f  operat ion o f  the  conveyance sect ion 30 

inc luded in the  conveyance dev ice  1  i l lustrated in  F ig .  1 .  10 

With re ference to  F igs .  5 and 6 ,  the  fo l lowing wi l l  descr ibe  

the  f low o f  operat ion o f  the  conveyance  sect ion 30.  

[0053]  

 As  i l lustrated in  F ig .  5 ,  f i rs t ,  the  contro l  sect ion 20  

star ts  supply ing  the po lycrysta l l ine s i l i con S to the  15 

conveyance  sect ion 30 wi th  use  o f  an uni l lustrated 

supply ing  sect ion (S1) .  The  contro l  sect ion 20 then 

determines  whether  or  not  the  po lycrysta l l ine  s i l i con S 

has been  detected by  the  th i rd sensor  11 (S2) .  In  a  case  

where  the  po lycrysta l l ine  s i l i con S has been  de tected by  20 

the  th i rd  sensor  11 (YES in  S2) ,  the  contro l  sect ion 20 

stops  the  supply  o f  the  po lycrysta l l ine  s i l i con S to  the  

conveyance  sect ion 30 us ing  the above -descr ibed 

supply ing  sect ion (S3) .  

[0054]  25 
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 A f ter  the  supply  o f  the  po lycrysta l l ine  s i l i con S is  

s topped,  the contro l  sect ion 20 then determines  whether  

or  not  the  detect ion o f  the  po lycrysta l l ine s i l i con S by the 

th i rd  sensor 11 has been cance led  (S4) .  In  a  case  where 

the  detect ion o f  the  polycrysta l l ine  s i l i con S by the  thi rd  5 

sensor  11 has been cance led  (YES in S4) ,  the  contro l  

sect ion 20 advances  to  the  process  o f  the  s tep  S1 and 

resumes the  supply  o f  the  po lycrysta l l ine  s i l i con S to  the  

conveyance  sect ion 30.  In a  case  where  the detect ion o f  

the  po lycrysta l l ine  s i l i con S by  the  th i rd  sensor  11 has  10 

not  been cance led  (NO in  S4) ,  the  contro l  sect ion 20  

cont inues  to  s top the  supply  o f  the  po lycrysta l l ine  s i l i con 

S to  the  conveyance sect ion 30 unt i l  the  detect ion o f  the 

po lycrysta l l ine  s i l i con S by  the  th i rd  sensor  11 is  cance led .  

[0055]  15 

 In  contrast ,  in  a  case where  the  po lycrysta l l ine  

s i l i con S has  not  been detected by  the  th i rd  sensor  11 (NO 

in  S2) ,  the  contro l  sect ion 20 cont inues the supply  o f  the  

po lycrysta l l ine  s i l i con S to  the  conveyance  sect ion 30 

unt i l  the  po lycrysta l l ine s i l i con S is  detected by the  th i rd  20 

sensor  11.  

[0056]  

 In  the s tep S1,  a f ter  s tar t ing  the  supply o f  the 

po lycrysta l l ine  s i l i con S to  the  conveyance  sect ion 30,  the  

contro l  sect ion 20,  as  i l lustrated in  F ig .  6 ,  dr ives  the  25 
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conveyance  sect ion 30 to  convey  the  po lycrysta l l ine  

s i l i con S toward the  d ischarge  end port ion 31 (S11) .  The  

s tep S11 is  one example  o f  a  conveyance s tep and a  contro l  

s tep .  

[0057]  5 

 A f ter  the  contro l  sect ion 20 has dr iven the  

conveyance  sect ion 30,  the contro l  sect ion 20 determines  

whether  or  not  the  po lycrysta l l ine  s i l i con S has  been 

detected by  the  f i rs t  sensor 12 (S12) .  Spec i f i ca l ly ,  the  

contro l  sect ion 20 determines  whether or  not  the  10 

po lycrysta l l ine  s i l i con S has  been detected by  at  l east  one  

o f  the laser  sensors  12a to  12c.  The s tep S12 is  one 

example  o f  a  detect ion s tep.  

[0058]  

 In  a  case where  the  po lycrysta l l ine  s i l i con S has  15 

been detected by  the  f i rs t  sensor  12 (YES in  S12) ,  the  

contro l  sect ion 20 temporar i ly  s tops  the  dr iv ing  o f  the  

conveyance  sect ion 30 (S13) .  There fore ,  in  a  case  where  

addi t ional  polycrysta l l ine s i l i con S is  conveyed fo l lowing  

the  po lycrysta l l ine  s i l i con S that  has  been d ischarged to  20 

the  outs ide  o f  the  conveyance sect ion 30,  the  conveyance 

o f  the  fo l lowing po lycrysta l l ine  s i l i con S is ,  on detect ion 

o f  the  fo l lowing po lycrysta l l ine  s i l i con S by  the  f i rs t  

sensor  12,  s topped temporar i ly .  The s tep S13 is  one 

example  o f  a  contro l  s tep .  25 
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[0059]  

 When the  conveyance o f  the po lycrysta l l ine  s i l i con S 

is  resumed in  the  s tep S15 descr ibed la ter ,  the 

po lycrysta l l ine  s i l i con S is  d ischarged to  the  outs ide  o f  

the  conveyance sect ion 30.  Thus,  the  conveyance sect ion 5 

30 can d ischarge  the  po lycrysta l l ine  s i l i con S one by  one 

to  the  outs ide  f rom the  d ischarge  end port ion 31,  on the 

bas is  o f  the  detect ion resul ts  f rom the  f i rs t  sensor  12.  In  

a  case  where  the  f i rs t  sensor  12 has  not  detected the 

po lycrysta l l ine s i l i con S (No in  S12) ,  the contro l  sect ion  10 

20 dr ives  the  conveyance sect ion 30 unt i l  the  f i rs t  sensor  

12 detects  the  po lycrysta l l ine  s i l i con S.  

[0060]  

 A f ter  temporar i ly  s topping the  conveyance sect ion 

30 in  the  s tep S13,  the  contro l  sect ion 20 de termines  15 

whether or  not  the  polycrysta l l ine  s i l i con S is  re ta ined by  

the  f i rs t  re ta in ing  sect ion 40 (S14) .  In  a  case  where ,  a f ter  

the po lycrysta l l ine s i l i con S has been detected by  the  

upper  sensor  13,  the  re ta in ing  of  the  po lycrysta l l ine  

s i l i con S by  the  f i rs t  re ta in ing  sect ion 40 is  not  re leased,  20 

the  contro l  sect ion 20 determines  that  the po lycrysta l l ine  

s i l i con S is  re ta ined by  the  f i rs t  re ta in ing  sect ion 40.  

[0061]  

 In  a case  where ,  a f ter  the  contro l  sect ion 20 has 

caused the  f i rs t  re ta in ing  sect ion 40 to  re l ease  the  25 
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re ta in ing  o f  the  po lycrysta l l ine  s i l i con S,  the  

po lycrysta l l ine s i l i con S is  not  detected by  the  upper  

sensor  13,  the contro l  sect ion 20 determines  that  the  

po lycrysta l l ine  s i l i con S is  not  re ta ined by  the  f i rs t  

re ta in ing  sect ion 40.  In  a  case  where  the  contro l  sect ion 5 

20 determines  that  the  po lycrysta l l ine  s i l i con S is  not  

re ta ined by  the  f i rs t  re ta in ing  sect ion 40 (NO in  S14) ,  the  

contro l  sect ion 20 resumes the dr iv ing o f  the conveyance 

sect ion 30 to d ischarge the  po lycrysta l l ine s i l i con S f rom 

the d ischarge  end port ion 31 (S15) .  The s tep S15 is  one 10 

example  o f  a  conveyance  s tep and a  contro l  s tep .  

[0062]  

 In  a  case where  the  contro l  sect ion 20 determines  

that  the  po lycrysta l l ine  s i l i con S is  re ta ined by  the  f i rs t  

re ta in ing sect ion 40 (YES in S14) ,  the  contro l  sect ion 20  15 

mainta ins  the  s topped state  o f  the  conveyance  sect ion 30.  

A f ter  resuming the  dr iv ing  o f  the  conveyance sect ion 30,  

the  contro l  sect ion 20 determines  whether  or  not  the  

po lycrysta l l ine s i l i con S has  been detected by  the  upper  

sensor  13 (S16) .  20 

[0063]  

 The fo l lowing wi l l  cons ider  a  case  where  i t  i s  

determined that  the  po lycrysta l l ine  s i l i con S has  been 

detected by the  upper  sensor 13 (YES in  S16) .  In  th is  case ,  

the  contro l  sect ion 20 determines  whether  or  not  the  25 
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po lycrysta l l ine  s i l i con S conveyed fo l lowing the  

po lycrysta l l ine  s i l i con S that  has  been d ischarged f rom 

the  d ischarge  end port ion 31 has been detected by  the  f i rs t  

sensor  12 (S17) .  In  a  case where  the  contro l  sect ion 20 

determines  that  the  fo l lowing po lycrysta l l ine  s i l i con S has 5 

been detected by  the  f i rs t  sensor  12 (YES in  S17) ,  the  

contro l  sect ion 20 advances  to  the  process  o f  the  s tep  S13.  

[0064]  

 In  a case  where  the  po lycrysta l l ine  s i l i con S has not  

been detected by  the  upper  sensor  13 (NO in  S16) ,  the  10 

contro l  sect ion 20 dr ives  the  conveyance  sect ion 30 unt i l  

the  po lycrysta l l ine  s i l i con S is  detected by  the  upper  

sensor 13.  In  a case  where  the  contro l  sect ion 20  

determines  that  the  fo l lowing po lycrysta l l ine  s i l i con S has 

not  been detected by  the  f i rs t  sensor  12 (NO in  S17) ,  the 15 

contro l  sect ion 20 dr ives  the  conveyance  sect ion 30 unt i l  

the  fo l lowing po lycrysta l l ine s i l i con S is  detected by the  

f i rs t  sensor  12.  

[0065]  

 As  such,  use  o f  the  f i rs t  sensor  12 that  detects  the  20 

po lycrysta l l ine  s i l i con S f rom a p lura l i ty  o f  d i rect ions  

above  the  conveyance sect ion 30 enables  the  f i rs t  sensor 

12 to accurate ly  detect  the po lycrysta l l ine  s i l i con S hav ing 

an i r regular  shape.  There fore ,  the  contro l  sect ion 20 

contro ls  the dr iv ing  o f  the  conveyance  sect ion 30 on the  25 
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bas is  o f  a  resul t  o f  detect ion o f  the  po lycrysta l l ine  s i l i con 

S by  the  f i rs t  sensor  12,  so  that  i t  i s  poss ib le  to  re l iab ly 

d ischarge  the  po lycrysta l l ine  s i l i con S,  which is  a  

d ischarge  target ,  to  the  outs ide  o f  the conveyance  sect ion 

30.  5 

[0066]  

 Furthermore ,  the  contro l  sect ion 20 contro ls  the  

dr iv ing  o f  the  conveyance  sect ion 30 on the  bas is  o f  the  

detect ion o f  the  po lycrysta l l ine s i l i con S by  at  l east  one o f  

the  p lura l i ty  o f  laser  sensors 12a to 12c.  This  enables  the 10 

conveyance  dev ice  1  to  re l iab ly  d ischarge  the  

po lycrysta l l ine s i l i con S,  which is  a d ischarge  target ,  to  

the  outs ide  o f  the  conveyance  sect ion 30.  

[0067]  

 (F low o f  operat ion o f  f i rs t  re ta in ing  sect ion )  15 

 F ig .  7 is  a f lowchart  i l lustrat ing  one example  o f  

operat ion o f  the  f i rs t  re ta in ing sect ion 40 inc luded in  the  

conveyance  dev ice  1  i l lustrated in  F ig .  1 .  In  a  case  o f  YES 

in  the  step S16 i l lustrated in  F ig .  6 ,  the  contro l  sect ion 

20 determines whether  or  not  the  po lycrysta l l ine  s i l i con S  20 

is  reta ined by  the  second reta in ing  sect ion 50 (S21) .  In  a 

case  where ,  a f ter  the  po lycrysta l l ine  s i l i con S has been 

detected by  the  lower  sensor 14,  the  re ta in ing  of  the  

po lycrysta l l ine  s i l i con S by  the  second re ta in ing  sect ion 

50 is  not  re leased,  the  cont ro l  sect ion 20 determines  that  25 
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the  po lycrysta l l ine  s i l i con S is  re ta ined by the  second 

re ta in ing  sect ion 50.  

[0068]  

 In  a case  where ,  a f ter  the  contro l  sect ion 20 has 

caused the second retain ing  sect ion 50 to  re lease  the  5 

re ta in ing  o f  the  po lycrysta l l ine  s i l i con S,  the  

po lycrysta l l ine  s i l i con S is  no t  detected by  the  lower 

sensor  14,  the contro l  sect ion 20 determines  that  the  

po lycrysta l l ine  s i l i con S is  not  re ta ined by  the  second 

re ta in ing  sect ion 50.  10 

[0069]  

 In  a  case  where  the  contro l  sect ion 20 has 

determined that  the po lycrysta l l ine  s i l i con S is  not  

re ta ined by  the  second re ta in ing  sect ion 50 (NO in  S21) ,  

the  control  sect ion 20 causes  the  f i rst  re ta in ing  sect ion 15 

40 to  re lease  the  re ta in ing  o f  the  po lycrysta l l ine  s i l i con S 

(S22) .  This  causes  the  po lycrysta l l ine  s i l i con S to  fa l l  f rom 

the  f i rs t  re ta in ing  sect ion 40 onto  the second reta in ing  

sect ion 50.  

[0070]  20 

 A f ter  the  contro l  sect ion 20 has caused the  f i rs t  

re ta in ing  sect ion 40 to  re lease  the  re ta in ing  o f  the 

po lycrysta l l ine  s i l i con S,  the  contro l  sect ion 20 

determines  whether  or  not  the  po lycrysta l l ine  s i l i con S 

has  been detected by  the  lower  sensor  14 (S23) .  In  a  case  25 
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where the  contro l  sect ion 20 has determined that  the  

po lycrysta l l ine  s i l i con S has  been detected by  the  lower 

sensor  14 (YES in  S23) ,  the contro l  sect ion 20 c loses  the  

f i rs t  re ta in ing  sect ion 40 (S24) .  The c losed state  o f  the  

f i rs t  re ta in ing  sect ion 40 re f ers  to  a s tate  where the  lower  5 

end port ion o f  the  support  sect ion 41a is  in  contact  wi th 

the  wal l  sect ion 70.  

[0071]  

 In  contrast ,  in  a  case where  the  contro l  sect ion 20 

has determined that  the  po lycrysta l l ine  s i l i con S is  10 

re ta ined by  the  second re ta in ing  sect ion 50 (YES in  S21) ,  

the  contro l  sect ion 20 stands by  unt i l  caus ing the  second 

re ta in ing  sect ion 50 to  re lease  the  re ta in ing  o f  the 

po lycrysta l l ine  s i l i con S.  

[0072]  15 

 In  a  case  where  the  contro l  sect ion 20 has 

determined that  the  po lycrysta l l ine  s i l i con S has  not  been 

detected by  the  lower  sensor  14 (NO in  S23) ,  the  contro l  

sect ion 20 mainta ins  the  f i rs t  re ta in ing  sect ion 40 in  an 

opened state  unt i l  the  po lycrysta l l ine  s i l i con S is  detected 20 

by  the lower  sensor  14.  The opened state o f  the  f i rs t  

re ta in ing  sect ion 40 re fers  to  a s tate  in which the  support  

sect ion 41a and the wal l  sect ion 70 are  separated f rom 

each other .  In  a  case  where  the  f i rs t  sensor  12 detects  the 

po lycrysta l l ine  s i l i con S dur ing  the  process  i l lustrated in  25 
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F ig .  7 ,  the  contro l  sect ion 20 carr ies  out  the  processes  o f  

the  s tep  S13 and subsequent  s teps  i l lustrated in  F ig .  6 .  

[0073]  

 (F low o f  operat ion o f  second re ta in ing  sect ion )  

 F ig .  8 is  a f lowchart  i l lustrat ing  one example  o f  5 

operat ion o f  the  second re ta in ing  sect ion 50 inc luded in 

the  conveyance dev ice  1  i l lustrated in  F ig .  1 .  A f ter  the  

s tep S24 i l lustrated in  F ig .  7 ,  the  contro l  sect ion 20  

determines whether  or  not  i t  i s  detected by  the  fourth 

sensor  15 that  the  p lacement  tab le  60 is  present  in  the 10 

f i rs t  pos i t ion P1 (S31) .  In  a  case  where  the  contro l  sect ion 

20 has determined that  the  p lacement  tab le  60 i s  detected 

by  the fourth sensor  15 (YES in  s tep S31) ,  the  contro l  

sect ion 20 causes  the second re ta in ing sect ion 50 to  

re lease  the  re ta in ing  o f  the  po lycrysta l l ine  s i l i con S (S32) .  15 

This  causes  the  po lycrysta l l ine  s i l i con S to fa l l  f rom the  

second reta in ing  sect ion 50 onto  the  p lacement  tab le  60.  

In  the s tep S32,  the second reta in ing  sect ion 50 is  in  an 

opened state .  This  s tate  re fers  to  a  s tate  in  which the  

support  sect ion 51a and the  wal l  sect ion 70 are  separated 20 

f rom each other .  

[0074]  

 Thus,  on the  bas is  o f  the  detect ion resul ts  f rom the  

upper  sensor  13 and the lower  sensor  14 for  the 

po lycrysta l l ine s i l i con S,  the contro l  sect ion 20 p laces the  25 
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po lycrysta l l ine  s i l i con S onto  the  p lacement  tab le  60 by  

caus ing  the  f i rs t  reta in ing  sect ion 40 and the  second 

re ta in ing  sect ion 50 to  re lease  the  re ta in ing  o f  the 

po lycrysta l l ine  s i l i con S.  

[0075]  5 

 A f ter  caus ing the  second reta in ing  sect ion 50  to 

re lease  the  re ta in ing  o f  the  po lycrysta l l ine  s i l i con S,  the  

contro l  sect ion 20 determines  whether  re t ract ion o f  the 

p lacement  tab le  60 is  detected  by  the  fourth sensor  15 

(S33) .  In  the  s tep S33,  in  a  case  w here  the  p lacement  tab le 10 

60 is  not  present  in  the  f i rs t  pos i t ion P1,  the  fourth sensor  

15 detects  that  the  p lacement  tab le  60 has been retracted.  

In  th is  case ,  the  contro l  sect ion 20 determines  that  the  

p lacement  tab le  60 has  moved f rom the  f i rs t  pos i t ion P1 

to  the  second pos i t ion  P2.  Further ,  the  contro l  sect ion 20 15 

determines  that  the  s tock o f  the  po lycrysta l l ine  s i l i con S 

is  absent .  The s tock is  that  o f  po lycrysta l l ine  s i l i con S to  

be  suppl ied  to  the  conveyance  sect ion 30.  

[0076]  

 Further ,  in  a  case  where  the  p lacement  tab le  60 is  20 

present  in  the  f i rs t  pos i t ion P1,  the  fourth sensor  15 

detects  that  the  p lacement  tab le  60 has  not  re t racted.  In  

th is  case ,  the  contro l  sect ion 20 determines  that  the  

p lacement  tab le  60 s tands by  in  the  f i rs t  pos i t ion P1.  

[0077]  25 
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 In  a case  where  the fourth sensor  15 has detected 

that  the  p lacement  tab le  60 has re tracted (YES in  S33) ,  

the  contro l  sect ion 20 c loses  the  second reta in ing  sect ion 

50 (S34) .  The c losed state o f  the  second reta in ing  sect ion 

50 re fers  to  a  s tate  where  the  l ower  end port ion o f  the  5 

support  sect ion 51a is  in  contact  wi th  the  wal l  sect ion 70.  

In contrast ,  in a  case  where the  fourth sensor  15 detects  

that  the p lacement  tab le 60 has not  re tracted (NO in  S33) ,  

the  contro l  sect ion 20 mainta ins  the  second reta in ing  

sect ion 50 in  an opened s tate .  10 

[0078]  

 On the  other  hand,  in  a  case  where  the  contro l  

sect ion 20 determines that  the p lacement tab le  60 is  not  

detected by  the  fourth sensor  15 (NO in  S31) ,  the  contro l  

sect ion 20 s tands by  unt i l  the  p lacement  tab le  60 is  15 

detected by  the  fourth sensor  15.  

[0079]  

 (F low o f  operat ion o f  p lacement  tab le )  

 F ig .  9 is  a f lowchart  i l lustrat ing  one example  o f  

operat ion o f  the  p lacement  tab le  60 inc luded in  the  20 

conveyance  dev ice  1  i l lustrated in  F ig .  1 .  A f ter  the  s tep  

S32 i l lustrated in  F ig .  8 ,  the  contro l  sect ion 20 causes  the  

p lacement  tab le  60 on which the  po lycrysta l l ine  s i l i con S 

is  p laced to  move f rom the  f i rs t  pos i t ion P1 to  the  second 

pos i t ion P2 (S41) .  25 
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[0080]  

 A f ter  the  contro l  sect ion 20 has caused the  

p lacement  tab le  60 to  move  f rom the  f i rs t  pos i t ion P1 to  

the  second pos i t ion P2,  the  above -descr ibed imaging  

sect ion captures  an image o f  the  po lycrysta l l ine  s i l i con S,  5 

and the  po lycrysta l l ine  s i l i con S is  then removed f rom the  

p lacement  tab le  60.  The contro l  sect ion 20 then causes  

the  p lacement  tab le  60 to  move  f rom the  second pos i t ion 

P2 to  the  f i rs t  pos i t ion P1 (S42) .  Whi le  carry ing  out  the  

process  o f  the  s tep  S41 or  S42,  the  contro l  sect ion 20 10 

cont inues the  processes o f  the s teps  i l lustrated in  F igs .  5  

to  7  and the  process  o f  the  s tep  S31 i l lustrated in  F ig .  8 .  

[0081]  

 As  such,  the  conveyance dev ice  1  can temporar i ly  

re ta in  the  po lycrysta l l ine s i l i con S by  inc luding the f i rs t  15 

re ta in ing  sect ion 40 and the  second re ta in ing sect ion 50 

that  can reta in  the  po lycrysta l l ine  s i l i con S.  Further ,  on 

the  bas is  o f  the  detect ion resul ts  f rom the  upper  sensor  

13 and the  lower  sensor  14 for  the  po lycrysta l l ine  s i l i con 

S,  the  contro l  sect ion 20 causes  the  f i rs t  re ta in ing  sect ion 20 

40 and the  second reta in ing  sect ion 50 to  re lease  the  

re ta in ing  o f  the  po lycrysta l l ine  s i l i con S.  

[0082]  

 Thus,  f rom the  detect ion resul ts  f rom the  upper 

sensor  13 and the  lower  sensor 14,  the  contro l  sect ion 20 25 
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recognizes  that  the  po lycrysta l l ine  s i l i con S is  in  a  s tate 

o f  be ing re ta ined by  at  least  one o f  the  f i rs t  re ta in ing  

sect ion 40 and  the  second re ta in ing  sect ion 50,  and 

causes  the  po lycrysta l l ine  s i l i con S to  fa l l  f rom the  second 

re ta in ing  sect ion 50.  The contro l  sect ion 20 can thus p lace  5 

the  po lycrysta l l ine  s i l i con S onto  the  p lacement  tab le  60.  

[0083]  

 In  a case  where  the  p lacement tab le  60 has re turned 

f rom the  second pos i t ion P2 to the  f i rs t  pos i t ion P1,  the  

po lycrysta l l ine  s i l i con S can be  immediate ly  p laced onto  10 

the  p lacement  tab le  60 f rom the  f i rs t  re ta in ing  sect ion 40 

and the  second reta in ing  sect ion 50 by  re leas ing  the 

re ta in ing o f  the  po lycrysta l l ine  s i l i con S by  the f i rs t  

re ta in ing  sect ion 40 and the  second re ta in ing  sect ion 50.  

There fore ,  i t  i s  poss ib le  to  smoothly  supply the  15 

po lycrysta l l ine  s i l i con S f rom the  f i rs t  pos i t ion P1 to  the  

second pos i t ion P2.  

[0084]  

 Aspects  o f  the  present  invent ion can a lso  be  

expressed as  fo l lows:  20 

 A  po lycrysta l l ine  s i l i con conveyance dev ice  in  

accordance  with  Aspect  1  o f  the present  invent ion 

inc ludes :  a  conveyance  sect ion that  has  a  d ischarge  end 

port ion f rom which po lycrysta l l ine  s i l i con is  d i scharged 

and that  is  conf igured to convey  the  po lycryst a l l ine  s i l i con 25 
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to  d ischarge  the po lycrysta l l ine  s i l i con f rom the  d ischarge  

end port ion;  a  f i rs t  sensor conf igured to  detect  the  

po lycrysta l l ine  s i l i con f rom a p lura l i ty  o f  d i rect ions  above  

the  conveyance sect ion;  and a  contro l  sect ion conf igured 

to  contro l  dr iv ing  of  the  conveyance sect ion on the  basis  5 

o f  a  resul t  o f  detect ion o f  the  po lycrysta l l ine  s i l i con by  the  

f i rs t  sensor .  

[0085]  

 Use  o f  the  f i rs t  sensor that  detects the  

po lycrysta l l ine  s i l i con f rom a p lura l i ty  o f  d i rect ions  above  10 

the  conveyance sect ion enables  accurate detect ion of  

po lycrysta l l ine  s i l i con hav ing  an i r regular  shape us ing  the  

f i rs t  sensor .  There fore ,  by  contro l l ing the  dr iv ing o f  the 

conveyance  sect ion on the  bas is  o f  a  resul t  o f  detect ion of  

the  po lycrysta l l ine  s i l i con by  the  f i rs t  sensor ,  the  contro l  15 

sect ion can re l iab ly d ischarge  the  po lycrysta l l ine  s i l i con,  

which is  a d ischarge target ,  to  the  outs ide  of  the  

conveyance  sect ion.  

[0086]  

 A  po lycrysta l l ine  s i l i con conveyance dev ice  in  20 

accordance  wi th  Aspect  2  o f  the  present  invent ion may be  

conf igured,  in Aspect  1 above ,  such that  the  f i rs t  sensor  

is  composed o f  a  p lura l i ty  o f  laser  sensors conf igured to  

detect  the  po lycrysta l l ine s i l i con f rom di f ferent  d i rect ions,  

and the  contro l  sect ion contro ls  the  dr iv ing  o f  the  25 
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conveyance  sect ion on the  bas is  o f  detect ion o f  the  

po lycrysta l l ine  s i l i con by  at  l east  one  o f  the  p lura l i ty  o f  

laser  sensors .  

[0087]  

 A  p lura l i ty  o f  laser  sensors  are  prov ided so  as  to  5 

detect  the  po lycrysta l l ine s i l i con f rom di f ferent  d i rect ions.  

Accord ing ly ,  the  laser  sensor ,  which is  l ess  expens ive  than,  

for  example ,  an  image sensor ,  i s  used,  thus making i t  

poss ib le  to  reduce  the  manufactur ing  cost  for  the  

po lycrysta l l ine s i l i con conveyance dev ice .  Furthermore ,  10 

the  contro l  sect ion contro ls  the  dr iv ing  o f  the  conveyance  

sect ion on the  bas is  o f  the  detect ion o f  the  po lycrysta l l ine  

s i l i con by  at  l east  one  o f  the  p lura l i ty  o f  laser  sensors .  

This  enables  the  po lycrysta l l ine  s i l i con conveyance dev ice 

to  re l iab ly  d ischarge  the  po lycrysta l l ine  s i l i con,  which is  15 

a d ischarge  target ,  to  the outs ide o f  the conveyance 

sect ion.  

[0088]  

 A  po lycrysta l l ine  s i l i con conveyance dev ice  in  

accordance  wi th  Aspect  3  o f  the  present  invent ion may be  20 

conf igured,  in  Aspect  1  or  2  above ,  such that  the  

conveyance sect ion inc ludes  a v ibrat ing feeder  conf igured 

to  v ibrate  to  convey  the  po lycrysta l l ine  s i l i con.  

[0089]  
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 Use  o f  the  v ibrat ing  feeder  as  the  conveyance sect ion 

that  conveys  the  po lycrysta l l ine  s i l i con fac i l i ta tes  contro l  

over  the  d ischarge o f  the po lycrysta l l ine s i l i con to  the  

outs ide  o f  the  conveyance  sect ion.  Further ,  the  p lura l i ty  

o f  laser  sensors  can accu rate ly  detect  the  po lycrysta l l ine 5 

s i l i con wi th  an i r regular  shape that  v ibrates  by  the  

v ibrat ing  feeder .  This  makes  i t  poss ib le  both to  fac i l i ta te  

contro l  over  the  d ischarge  o f  the  po lycrysta l l ine s i l i con to  

the  outs ide  o f  the  conveyance sect ion and to  accurate ly  

detect  the  po lycrysta l l ine  s i l i con hav ing  an i r regular  10 

shape.  

[0090]  

 A  po lycrysta l l ine  s i l i con conveyance dev ice  in  

accordance  wi th  Aspect  4  o f  the  present  invent ion may be  

conf igured,  in  any one o f  Aspects  1  to  3  above ,  such that  15 

in a  case  where the  f i rs t  sensor has  detected the  

po lycrysta l l ine  s i l i con,  the contro l  sect ion temporar i ly  

s tops  the  dr iv ing  o f  the  conveyance  sect ion.  

[0091]  

 There fore ,  in a  case  where  addi t ional  po lycrysta l l ine  20 

s i l i con is  conveyed fo l lowing the  po lycrysta l l ine  s i l i con 

that  has  been d ischarged to  the outs ide  o f  the conveyance  

sect ion,  the  conveyance  o f  the  fo l lowing po lycrysta l l ine  

s i l i con is ,  on detect ion o f  the  fo l lowing po lycrysta l l ine  

s i l i con by the  f i rs t  sensor ,  s topped temporar i ly .  When the  25 
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conveyance  o f  the  po lycrysta l l ine  s i l i con is  then resumed,  

the  po lycrysta l l ine  s i l i con is  d ischarged to  the outs ide  o f  

the  conveyance sect ion.  Thus,  the  conveyance sect ion can 

d ischarge  the  po lycrysta l l ine  s i l i con one by  one to  the  

outs ide  f rom the  d ischarge  end port ion,  on the  bas is  o f  5 

the  detect ion resul ts  f rom the  f i rs t  sensor  for  the 

po lycrysta l l ine  s i l i con.  

[0092]  

 A  po lycrysta l l ine  s i l i con conveyance dev ice  in  

accordance  wi th  Aspect  5  o f  the  present  invent ion may be  10 

conf igured,  in  any one o f  Aspects  1  to  4  above ,  such that  

the  f i rs t  sensor  detect s  the  po lycrysta l l ine s i l i con f rom a 

p lura l i ty  o f  d i rect ions  in  a  v ic in i ty  o f  the  d ischarge  end 

port ion.  

[0093]  15 

 The f i rs t  sensor  detects  the  po lycrysta l l ine  s i l i con 

in  the  v ic in i ty  o f  the  d ischarge  end port ion f rom which the 

po lycrysta l l ine  s i l i con is  discharged,  so  that  the  contro l  

sect ion can accurate ly  recognize  the  po lycrysta l l ine 

s i l i con immediate ly  pr ior  to  d ischarge  to  the  outs ide  o f  the  20 

conveyance  sect ion.  The po lycrysta l l ine s i l i con that  has 

been detected by  the f i rs t  sensor  is  thus immediate ly  

d ischarged to  the  outs ide  o f  the  conveyance  sect ion.  

Accord ing ly ,  a f ter  the  po lycrysta l l ine s i l i con has been 

d ischarged to  the  outs ide  o f  the  conveyance  sect ion,  the  25 
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f i rs t  sensor  can detect  po lycrysta l l ine s i l i con conveyed 

subsequent ly .  There fore ,  on the  bas is  o f  the  detect ion 

resul t  f rom the  f i rs t  sensor ,  the  contro l  sec t ion can 

contro l  the  dr iv ing  o f  the  conveyance  sect ion so  as  to  

smoothly  convey  the  po lycrysta l l ine  s i l i con.  5 

[0094]  

 A  po lycrysta l l ine  s i l i con conveyance dev ice  in  

accordance  wi th  Aspect  6  o f  the  present  invent ion may be  

conf igured,  in  any one o f  Aspects  1  to  5  above ,  to  fur ther 

inc lude:  a  re ta in ing  sect ion capable  o f  re ta in ing  the  10 

po lycrysta l l ine s i l i con that  has  been d ischarged f rom the  

d ischarge  end port ion;  and a  second sensor  conf igured to  

detect  the  polycrysta l l ine  s i l i con fa l l ing f rom the  

d ischarge  end port ion onto  the re ta in ing  sect ion,  and the 

contro l  sect ion may cause ,  on the  bas is  o f  a  resul t  o f  15 

detect ion o f  the  po lycrysta l l ine  s i l i con by  the  second 

sensor ,  the  re ta in ing  sect ion to  re lease  re ta in ing  o f  the  

po lycrysta l l ine  s i l i con to  p lace  the  po lycrysta l l ine  s i l i con 

onto  a  p lacement  tab le  movable  between a  f i rs t  pos i t ion in 

which the  po lycrysta l l ine s i l i con fa l l ing  downward f rom 20 

the  re ta in ing  sect ion is  ab le  to  be p laced and a  second 

pos i t ion separated  f rom the  f i rs t  pos i t ion.  

[0095]  

 The po lycrysta l l ine  s i l i con conveyance dev ice  can 

temporar i ly  re ta in  the  po lycrysta l l ine  s i l i con by  inc luding  25 
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the  re ta in ing  sect ion that  can reta in  the  po lycrysta l l ine  

s i l i con.  Further ,  the  contro l  sec t ion causes  the  re ta in ing  

sect ion to  re lease  the  re ta in ing  o f  the po lycrysta l l ine  

s i l i con on the  bas is  o f  the  detect ion resul t  f rom the  second 

sensor  for  the  po lycrysta l l ine  s i l i con.  Thus,  the  contro l  5 

sect ion can recognize ,  f rom the  detect ion resul t  f rom the  

second sensor ,  that  the  po lycrysta l l ine s i l i con is  in  a s tate  

o f  be ing  re ta ined by  the  re ta in ing  sect ion,  and cause the  

po lycrysta l l ine  s i l i con to  fa l l  f rom the  re ta in ing sect ion to  

p lace  the  po lycrysta l l ine  s i l i con onto  the  p lacement  tab le .  10 

[0096]  

 Further ,  in  a  case  where  the  p lacement  tab le  has  

re turned f rom the  second pos i t ion to  the  f i rs t  pos i t ion,  the 

re ta in ing  o f  the  po lycrysta l l ine  s i l i con by  the  re ta in ing  

sect ion is  re leased,  thereby making i t  poss ib le  to  15 

immediate ly  p lace  the  po lycrysta l l ine  s i l i con f rom the 

re ta in ing  sect ion onto  the  p lacement  tab le .  There fore ,  i t  

i s  poss ib le  to  smoothly  supply the  po lycrystal l ine  s i l i con 

f rom the  f i rs t  pos i t ion to  the  second pos i t ion.  

[0097]  20 

 A  po lycrysta l l ine  s i l i con conveyance method in 

accordance  with  Aspect  7  o f  the present  invent ion 

inc ludes :  a  conveyance  s tep o f ,  w i th  use o f  a  conveyance  

sect ion that  has  a d ischarge  end port ion f rom which 

po lycrysta l l ine  s i l i con is  d ischarged,  convey ing  the 25 
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po lycrysta l l ine  s i l i con to d ischarge  the  polycrysta l l ine  

s i l i con f rom the  d ischarge  end port ion;  a detect ion s tep o f  

detect ing  the  po lycrysta l l ine  s i l i con f rom a p lura l i ty  o f  

d i rect ions  above  the  conveyance  sect ion;  and a  contro l  

s tep o f  contro l l ing  dr iv ing  o f  the  conveyance sect ion on 5 

the  bas is  o f  a  resul t  o f  detect ion o f  the  po lycrysta l l ine 

s i l i con in  the  detect ion s tep.  

[0098]  

 The present  invent ion is  not  l imi ted to  the above  

embodiments ,  but  can be  a l tered wi th in  the  scope o f  the  10 

c la ims.  The present  invent ion a lso  encompasses ,  in  i ts  

technica l  scope ,  any embodiment  der ived by  combining 

technica l  means d isc losed in  the  embodiment  as  

appropr iate .  

 15 

Reference  S igns  L is t  

[0099]  

1  Conveyance  dev ice  

12 F i rs t  sensor  

13 Upper  sensor  (second sensor )  20 

14 Lower  sensor  (second sensor )  

20 Contro l  sect ion  

30 Conveyance  sect ion  

31 Discharge  end port ion  

40 F i rs t  re ta in ing  sect ion ( re ta in ing  sect ion )  25 
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50 Second re ta in ing  sect ion ( re ta in ing  sect ion )  

60 P lacement  tab le  

P1 F i rs t  pos i t ion  

P2 Second pos i t ion  

S Po lycrysta l l ine  s i l i con5 
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C la ims 

 [C la im 1 ]  

 A  po lycrysta l l ine  s i l i con conveyance dev ice  

compr is ing :  

 a  conveyance sect ion that  has  a  d ischarge  end 5 

port ion f rom which po lycrysta l l ine  s i l i con is  d i scharged 

and that  is  conf igured to convey  the  po lycrysta l l ine  s i l i con 

to  d ischarge  the po lycrysta l l ine  s i l i con f rom the  d ischarge  

end port ion;  

 a  f i rs t  sensor  conf igured to  detect  the  10 

po lycrysta l l ine  s i l i con f rom a p lura l i ty  o f  d i rect ions  above  

the  conveyance  sect ion;  and 

 a contro l  sect ion conf igured to contro l  dr iv ing  o f  the  

conveyance  sect ion on the  bas is  o f  a  resul t  o f  detect ion of  

the  po lycrysta l l ine  s i l i con by  the  f i rs t  sensor .  15 

 

 [C la im 2 ]  

 The po lycrysta l l ine  s i l i con conveyance dev ice  

accord ing  to  c la im 1,  where in  

 the  f i rs t  sensor  is  composed o f  a  p lura l i ty  o f  laser  20 

sensors  conf igured to detect  the  po lycrystal l ine  s i l i con 

f rom di f ferent  d i rect ions ,  and 

 the  contro l  sect ion contro ls  the  dr iv ing o f  the  

conveyance  sect ion on the  bas is  o f  detect ion o f  the  
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po lycrysta l l ine  s i l i con by  at  l east  one  o f  the  p lura l i ty  o f  

laser  sensors .  

 

 [C la im 3 ]  

 The po lycrysta l l ine  s i l i con conveyance dev ice  5 

accord ing  to  c la im 2,  where in  the  conveyance  sect ion  

inc ludes  a  v ibrat ing  feeder  conf igured to  v ibrate to  convey  

the  po lycrysta l l ine  s i l i con.  

 

 [C la im 4 ]  10 

 The po lycrysta l l ine  s i l i con conveyance dev ice  

accord ing to  any one o f  c la ims 1 to  3 ,  where in  in a  case 

where  the  f i rs t  sensor  has  detected the  po lycrysta l l ine  

s i l i con,  the  contro l  sect ion temporar i ly  s tops  the  dr iv ing  

o f  the  conveyance  sect ion.  15 

 

 [C la im 5 ]  

 The po lycrysta l l ine  s i l i con conveyance dev ice  

accord ing  to  any one o f  c la ims 1  to 3 ,  where in  the f i rs t  

sensor  detects  the  po lycrysta l l ine  s i l i con f rom a p lura l i ty  20 

o f  d i rect ions  in  a  v ic in i ty  o f  the  d ischarge  end port ion.  

 

 [C la im 6 ]  

 The po lycrysta l l ine  s i l i con conveyance dev ice  

accord ing  to  any one o f  c la ims 1  to  3 ,  fur ther  compr is ing :  25 
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 a  re ta ining  sect ion capable  o f  re ta in ing  the  

po lycrysta l l ine s i l i con that  has  been d ischarged f rom the  

d ischarge  end port ion;  and 

 a  second sensor  conf igured to  detect  the 

po lycrysta l l ine  s i l i con fa l l ing  f rom the  d ischarge  end 5 

port ion onto  the  re ta in ing  sect ion,  

 the  contro l  sect ion caus ing ,  on the  bas is  o f  a  resul t  

o f  detect ion o f  the  po lycrysta l l ine  s i l i con by  the  second 

sensor ,  the  re ta in ing  sect ion to  re lease  re ta in ing  o f  the  

po lycrysta l l ine  s i l i con to  p lace  the  po lycrysta l l ine  s i l i con 10 

onto  a  p lacement  tab le  movable  between a  f i rs t  pos i t ion in 

which the  po lycrysta l l ine s i l i con fa l l ing  downward f rom 

the  re ta in ing  sect ion is  ab le  to  be p laced and a  second 

pos i t ion separated  f rom the  f i rs t  pos i t ion.  

 15 

 [C la im 7 ]  

 A  po lycrystal l ine  s i l i con conveyance method 

compr is ing :  

 a  conveyance s tep o f ,  wi th  use  o f  a  conveyance 

sect ion that  has  a d ischarge  end port ion f rom which 20 

po lycrysta l l ine  s i l i con is  d ischarged,  convey ing  the 

po lycrysta l l ine  s i l i con to d ischarge  the  polycrysta l l ine  

s i l i con f rom the  d ischarge  end port ion;  
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 a  detect ion step o f  detect ing the po lycrysta l l ine  

s i l i con f rom a p lura l i ty  o f  d i rect ions above the  conveyance 

sect ion;  and 

 a  contro l  s tep o f  contro l l ing  dr iv ing  o f  the 

conveyance  sect ion on the  bas is  o f  a  resul t  o f  detect ion of  5 

the  po lycrysta l l ine  s i l i con in  the  detect ion s tep.


