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Descr ipt ion  

T i t le  o f  Invent ion:  

 POLYCRYSTALLINE SILICON CRUSHING DEVICE 

AND POLYCRYSTALLINE SILICON CRUSHING METHOD 

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

crushing method.  10 

 

Background Art  

[0002]  

 Patent  L i terature  1  d isc loses  a  method for  crushing 

po lycrysta l l ine s i l i con wi th  use o f  a  jaw crusher  that  has  15 

a  f ixed b lade  and a  movable  b lade ,  where in a  shortest  gap 

between the  f ixed b lade  and the movable  b lade  is  

ad justable  to  2  mm to  16 mm.  

 

C i tat ion L is t  20 

[Patent  L i terature ]  

[0003]  

  [Patent  L i terature  1 ]  

 Japanese  Patent  Appl icat ion Publ icat ion Tokukai  

No .  2015-047594 25 
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Summary o f  Invent ion 

 Technica l  Problem 

[0004]  

 There  is  a  problem in that  the  shortest  gap between 5 

the  f ixed b lade and the  movable b lade  d isc losed in  Patent  

L i terature  1  increases  an amount  o f  generated f ine 

powder  o f  po lycrysta l l ine  s i l i con,  thus fa i l ing  to  

suf f i c ient ly  increase  the  y ie ld  o f  the  po lycrysta l l ine  

s i l i con hav ing  a  des i red  part ic le  s i ze .  10 

[0005]  

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

to  improve  the  y ie ld  o f  po lycrysta l l ine  s i l i con hav ing a  

des i red part ic le  s i ze  and suf f ic ient ly  reduce an amount  

o f  generated f ine  powder  o f  po lycrysta l l ine  s i l i con.  15 

 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 crushing dev ice  in  accordance  

wi th  an aspect  o f  the present  invent ion includes :  a f i rs t  20 

member ;  a  second member  d isposed so  as to  face the f i rs t  

member ;  and a  dr iv ing  sect ion conf igured to  crush 

po lycrysta l l ine  s i l i con by  dr iv ing  at  l east  one  o f  the  f i rs t  

member  and the  second member  to  sandwich the 

po lycrysta l l ine  s i l i con between the  f i rs t  member  and the  25 
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second member ,  the  dr iv ing sect ion dr iv ing  the  at  least  

one o f  the  f i rs t  member  and the  second member  so  that  a  

shortest  d is tance  between the  f i rs t  member  and the  

second member  becomes not  less  than 17 mm and not  

more  than 30 mm. 5 

[0007]  

 Further ,  a  po lycrysta l l ine  s i l i con crushing method 

in  accordance wi th  an aspect  o f  the  present  invent ion 

inc ludes :  an introducing  s tep o f  introducing  

po lycrysta l l ine s i l i con to an area  between a  f i rs t  member  10 

and a  second member  d isposed so  as  to  face  the  f i rs t  

member ;  and a  dr iv ing s tep o f  crushing the  

po lycrysta l l ine  s i l i con by  dr iv ing  at  l east  one  o f  the  f i rs t  

member  and the  second member  to  sandwich,  between the  

f i rs t  member  and the  second member ,  the  po lyc rysta l l ine  15 

s i l i con that  has  been introduced in  the  introducing  s tep,  

the  at  l east  one o f  the  f i rs t  member and the  second 

member  be ing  dr iven in  the  dr iv ing  s tep so  that  a 

shortest  d is tance  between the  f i rs t  member  and the  

second member  becomes not  less  than 17 mm and  not  20 

more  than 30 mm. 

 Advantageous Ef fec ts  o f  Invent ion  

[0008]  

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

i s  poss ib le  to  improve the  y ie ld o f  po lycrysta l l ine s i l i con  25 
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hav ing  a  des i red part ic le  s i ze  and suf f ic ient ly  reduce an  

amount  o f  generated f ine  powder  o f  po lycrysta l l ine  

s i l i con.  

 

Br ie f  Descr ipt ion o f  Drawings  5 

[0009]  

 F ig .  1  is  a  v iew schemat ica l ly  i l lustrat ing an 

example  conf igurat ion o f  a  crushing dev ice  for  

po lycrysta l l ine  s i l i con in accordance  wi th an embodiment  

o f  the  present  invent ion.  10 

 F ig .  2  is  a  v i ew for  expla in ing  a  f i rs t  sensor  

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

 F ig .  3 is  a  v iew for  expla in ing a  shortest  d is tance  

between a  f i rs t  member  and a  second member  in  the  

crushing dev ice  i l lustrated in  F ig .  1 .  15 

 F ig .  4 is  a  v iew for  expla in ing  a  housing prov ided 

be low the  f i rs t  member  and the  second member  inc luded  

in  the  crushing dev ice  i l lustrated in  F ig .  1 .  

 F ig .  5  is  a  v iew schemat ica l ly  i l lustrat ing an 

example  conf igurat ion o f  a  crush ing dev ice  in  accordance 20 

wi th  Variat ion 2  o f  the  crushing dev ice  i l lustrated in F ig .  

1 .  

 F ig .  6  is  a  graph i l lustrat ing  a  f ine powder  

generat ion rate and a  y ie ld in  accordance  wi th Example  

1  o f  the  present  invent ion.  25 
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 F ig .  7  is  a  graph i l lustrat ing  a  re lat ionship  between 

a  f i l l ing rate  and a  percentage  in  accordance wi th 

Example  2  o f  the  present  invent ion.  

 F ig .  8  is  a  graph i l lustrat ing  a  re lat ionship  between 

a  f ine  powder generat ion rate  and a  y ie ld in  accordance 5 

wi th  Example  3  o f  the  present  invent ion.  

 

Descr ipt ion o f  Embodiments  

[0010]  

 [Po lycrysta l l ine  s i l i con crushing dev ice ]  10 

 F ig .  1  is  a  v iew schemat ica l ly  i l lustrat ing an 

example  conf igurat ion o f  a  crushing dev ice  1  for  

po lycrysta l l ine  s i l i con S in  accordance  wi th  an 

embodiment  o f  the  present  invent ion.  F ig .  2  is  a  v iew for  

exp la in ing  a f i rs t  sensor 50 inc luded in the  crushing  15 

dev ice  1  i l lustrated in  F ig .  1 .  In  F ig .  2 ,  a  dr iv ing  sect ion 

30,  a  contro l  sect ion 60,  a  p late  rece iv ing  sect ion 70,  and  

a  togg le  p late  T1 are  omit ted.  The fo l lowing descr ipt ion 

wi l l  d iscuss  the  crushing dev ice  1 but  a lso inc ludes  an 

explanat ion for  a crushing method for  po lycrysta l l ine  20 

s i l i con S.  

[0011]  

 The crushing dev ice  1 ,  which is  a  dev ice  conf igured 

to  crush po lycrysta l l ine  s i l i con S,  i s  ca l led  a  jaw crusher .  

As  i l lustrated in  F ig .  1 ,  the  crushing dev ice  1 inc ludes  a  25 
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f i rs t  member  10,  a  second member  20,  the dr iv ing  sect ion  

30,  a  conveyance  sect ion  40,  a  f i rs t  sensor  50,  the  contro l  

sect ion 60,  the  p late  rece iv ing  sect ion 70,  and the  togg le  

p late  T1.  

[0012]  5 

 (F i rs t  member  and second member )  

 The f i rs t  member  10 is  f ixed in  a  predetermined 

pos i t ion and is  f ixed to  an uni l lustrated f rame inc luded  

in  the  crushing dev ice  1 .  The f i r s t  member  10 has a  f ixed  

jaw 10a.  The f i r s t  member  10 and the  second member  20 10 

are  used for  crushing the  po lycrysta l l ine  s i l i con S.  The  

second member  20 is  f ixed to  the  dr iv ing  sect ion  30,  and 

is  d isposed so  as  to  face  the  f i rs t  member  10.  The second 

member  20 has  a  movable  jaw 20a.  

[0013]  15 

 (Dr iv ing  sect ion )  

 The dr iv ing  sect ion 30 crushes the  po lycrysta l l ine  

s i l i con S by  dr iv ing  the second member  20 to  sandwich,  

between the f i rs t  member 10 and the second member  20,  

the  po lycrysta l l ine  s i l i con S introduced by  the  20 

conveyance  sect ion  40.  The dr iv ing  sect ion 30 has a  

rotat ion shaf t  31,  and the  second member  20 is  f ixed to 

the  rotat ion shaf t  31.  The dr iv ing  sect ion 30 inc ludes  an 

uni l lustrated motor  and rotates  the  rotat ion shaf t  31 

wi th  use  o f  the  motor  to  cause  the  second member  20 to  25 
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move  about  the  rotat ion shaf t  31.  In  th is  manner ,  the  

dr iv ing  sect ion 30 dr ives  the  second member  20 so  as  to  

change the d is tance  between the  f i rs t  member  10 and the 

second member  20.  

[0014]  5 

 The dr iv ing  sect ion 30 dr ives  the  second member  20  

so  that  a  shortest  d is tance D1 between the f i rs t  member  

10 and the  second member  20 becomes not  less  than 17 

mm and not  more  than 30 mm. Spec i f i ca l ly ,  the  shortest  

d is tance D1 is  a  dis tance  de f ined whi le  the f i rs t  member  10 

10 and the  second member  20 are  located c losest  to  each 

other .  That  is ,  the  dr iv ing  sect ion 30 is  conf igured such 

that  a range in  which the rotat ion shaf t  31 is  rotatable 

is  l imi ted so as  to  set  the  shortest  d is tance  D1 to  not  less  

than 17 mm and not  more  than 30 mm. 15 

[0015]  

 As  such,  the  dr i v ing  sect ion 30 dr ives  the  second 

member  20 so  that  the  shortest  d is tance  D1 between the  

f i rs t  member  10 and the  second member  20 becomes not  

less  than 17 mm and not  more  than 30 mm. I t  i s  thus  20 

poss ib le  to  improve  the y ie ld  o f  the  po lycrysta l l ine  s i l i con  

S hav ing a  part ic le  s i ze  o f  grea ter  than 8 mm and not  

more  than 50 mm, and to  reduce  the  amount  o f  generated 

f ine  powder  o f  the  po lycrysta l l ine  s i l i con S hav ing a 

part ic le  s i ze  o f  not  more  than 8  mm. 25 
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[0016]  

 This  e f fec t  a lso  contr ibutes ,  for  example ,  to  

achiev ing  goa l  12 "Ensure  susta inable  consumpt ion and  

product ion pat terns" ,  and the  l ike  o f  the  Susta inable  

Deve lopment  Goals  (SDGs)  estab l ished by  the  Uni ted  5 

Nat ions .  The e f fec t  o f  enabl ing improvement  in  the  y ie ld  

o f  the  po lycrysta l l ine  s i l i con S and the  e f fec t  o f  enabl ing  

reduct ion in  the  amount  o f  generated f ine  powder  o f  the  

po lycrysta l l ine  s i l i con S wi l l  be  descr ibed in deta i l  in  

Example  1  descr ibed la ter .  10 

[0017]  

 As  descr ibed above ,  the shortest  d is tance D1 

between the f i rs t  member 10 and the second member  20 

becomes not  less  than 17 mm and not  more than 30 mm 

whi le  the  f i rs t  member  10 and the  second member  20 are  15 

located c losest  to  each other .  I t  i s  thus poss ib le  to  

fur ther  improve the  y ie ld  o f  the  po lycrysta l l ine  s i l i con S 

hav ing a  part ic le  s i ze  o f  greater  than 8 mm and not  more  

than 50 mm, and to  further  reduce the  amount  o f  

generated f ine  powder  o f  the  po lycrysta l l ine  s i l i con S 20 

hav ing  a  part ic le  s i ze  o f  not  more  than 8  mm.  

[0018]  

 F ig .  3  is  a  v iew for  expla in ing  the  shortest  d is tance 

D1 between the  f i rs t  member 10 and the  second member  

20 in  the  crushing dev ice  1  i l lustrated in  F ig .  1 .  F ig .  3  is  25 
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a  v iew i l lustrat ing  the  f ixed jaw 10a o f  the  f i rs t  member  

10 and the  movable  jaw 20a o f  the  second member  20 as  

seen f rom above .  As  i l lustrated in  F ig .  3 ,  the  f ixed jaw 

10a and the  movable  jaw 20a are  each prov ided wi th  a  

p lura l i ty  o f  peak port ions  M1 and a  p lura l i ty  o f  va l ley  5 

port ions  V1 formed a l ternate ly .  The shortest  d i s tance  D1 

is  a  d is tance  between an apex o f  the  peak port ions M1 o f  

one o f  the  f ixed  jaw 10a and the  movable  jaw 20a,  and a  

lowest  pos i t ion o f  the  va l ley  port ions V1 o f  the  other  o f  

the  f ixed jaw 10a and the  mo vable  jaw 20a,  which face  10 

the  peak port ions M1 o f  the a forement ioned one o f  them.  

[0019]  

 (Conveyance  sect ion )  

 The  conveyance  sect ion 40 conveys the  

po lycrysta l l ine  s i l i con S to  introduce  the  po lycrysta l l ine  15 

s i l i con S to an area  between the f i rs t  member  10 and the  

second member  20 f rom above .  The s tep o f  introducing 

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

40 is  one example  o f  an introducing s tep.  The  

po lycrysta l l ine  s i l i con S introduced by  the  conveyance  20 

sect ion 40 enters  between the  f ixed jaw 10a  and the  

movable  jaw 20a and then is  crushed by  the  f ixed jaw 10a 

and the  movable  jaw 20a,  fo l lowed by  fa l l ing  downward  

through a  gap between the  f ixed jaw 10a and the  movable  

jaw 20a.  25 
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[0020]  

 The  conveyance  sect ion  40 may inc lude,  for  

example ,  an uni l lustrated v ibrat ing  feeder  conf igured to  

v ibrate  to  convey  the  po lycrysta l l ine  s i l i con S.  V ibrat ion  

o f  the  v ibrat ing  feeder  a l lows the  po lycrysta l l ine  s i l i con 5 

S to  be  conveyed  in  a  conveyance  d i rect ion F1.  The 

conveyance  d i rect ion F1 is  a  d i rect ion f rom the  

conveyance  sect ion  40 toward the  dr iv ing  sect ion 30.  The 

v ibrat ion o f  the  v ibrat ing  feeder  is  control led  by  the  

contro l  sect ion 60.  10 

[0021]  

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

upward d i rect ion wi th  respect  to  the  conveyance 

d i rect ion F1.  Spec i f i ca l ly ,  the  v ibrat ion d i rect ion o f  the  

v ibrat ing  feeder  is  a  d i rect ion between the conveyance  15 

d i rect ion F1 and  a  ver t ica l ly  upward d i rect ion or thogonal  

to  a  hor izonta l  p lane.  The v ibrat ing  feeder  is ,  for  example ,  

a  v ibrat ing feeder  that  v ibrates  wi th  use o f  a  v ibrator ,  or  

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

e lectromagnet .  20 

[0022]  

 Use  o f  the  v ibrat ing  feeder  as  the  conveyance 

sect ion 40 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  conveyance o f  the  

po lycrysta l l ine s i l i con S to  the outs ide  o f  the  conveyance  25 
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sect ion 40.  Further ,  when the  v ibrat ing  feeder  v ibrates ,  

the p lura l i ty  o f  p ieces o f  po lycrysta l l ine s i l i con S spread 

out  in  the  hor izonta l  d i rect ion on the  conveyance  sect ion 

40,  so  that  an amount  o f  po lycrysta l l ine  s i l i con S 

introduced to an area between the  f i rs t  member  10 and  5 

the  second member  20 can be  made as  constant  as 

poss ib le .  

[0023]  

 (F i rs t  sensor )  

 As  i l lustrated in  F ig .  2 ,  the  f i rs t  sensor  50 is  10 

prov ided above  the  f i rs t  member  10 and the  second 

member  20.  The f i rs t  sensor  50 is  conf igured to  detect  a  

d is tance  D2 between the  po lycrysta l l ine  s i l i con S  

sandwiched between the f i rs t  member  10 and the  second 

member  20 and the  f i rs t  sensor  50.  The f i rs t  sensor  50 15 

is ,  for  example ,  a  laser  sensor inc luding an uni l lustrated 

l ight  emit t ing sect ion conf igured to  emit  laser  l ight  L1 

downward and an uni l lustrated l ight  rece iv ing  sect ion  

conf igured to  rece ive  l i ght  L2 resul t ing  f rom re f lec t ion o f  

the  laser  l i ght  L1 on the  po lycrysta l l ine  s i l i con S.  20 

[0024]  

 Spec i f i ca l ly ,  the  f i rs t  sensor  50 may be ,  for  example ,  

a  laser  sensor  conf igured to  detect  the  d is tance  D2 on 

the  bas is  o f  a  t ime per iod f rom the  t ime at  the  emiss ion 

o f  laser  l ight  L1  by  the  above -descr ibed l ight  emit t ing  25 
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sect ion to  the t ime at  the recept ion o f  l i ght  L2 by the  

above-descr ibed l ight  rece iv ing  sect ion .  The f i rs t  sensor  

50 may be  a  t r iangulat ion laser  sensor .  

[0025]  

 (Contro l  sect ion )  5 

 The contro l  sect ion 60 contro ls  dr iv ing  by  the  

dr iv ing  sect ion 30 and conveyance  by  the  conveyance 

sect ion 40.  The contro l  sect ion 60 contro ls  dr iv ing  o f  the 

conveyance  sect ion  40 on the  bas is  o f  a  resul t  o f  

detect ion o f  a  d is tance  D2 by  the  f i rs t  sensor  50.  The 10 

d is tance  D2 detected by  the  f i rs t  sensor  50 has  a  negat ive  

corre lat ion wi th  a f i l l ing rate  o f  the  po lycrysta l l ine  

s i l i con S.  

[0026]  

 Spec i f i ca l ly ,  the  shorter  the  d is tance  D2 is ,  the  15 

larger  the  f i l l ing  rate  o f  the  po lycrysta l l ine  s i l i con S 

becomes,  and the  longer  the  d is tance  D2 is ,  the  smal ler  

the  f i l l ing  rate  o f  the po lycrysta l l ine s i l i con S becomes.  

The f i l l ing  rate  o f  the  polycrysta l l ine  s i l i con S is  a  

percentage  o f  the  vo lume o f  a  port ion f i l l ed  wi th  the  20 

po lycrysta l l ine  s i l i con S to  the  vo lume o f  a  space  SP1 

between the  f ixed jaw 10a and the  movable  jaw 20a.  

[0027]  

 The contro l  sect ion 60 determines  whether or  not  

the  d is tance  D2 detected by the  f i rs t  sensor 50 is  equal  25 
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to  or  greater  than a predetermined value .  In  a case  where  

the  contro l  sect ion 60 determines  that  the  d is tance  D2 

detected by the  f i rs t  sensor 50 is  equal  to  or  greater  than 

the  predetermined va lue,  the  control  sect ion 60 

cont inues  dr iv ing  o f  the conveyance  sect ion  40,  that  is ,  5 

cont inues  the  v ibrat ion o f  the  v ibrat ing  feeder .  

[0028]  

 In  a  case  where  the  contro l  sec t ion 60 determines  

that  the d is tance  D2 detected by  the f i rs t  sensor  50 is  

less  than the  predetermined va lue ,  the  contro l  sect ion 60  10 

stops  dr iv ing  o f  the  conveyance  sect ion 40,  that  is ,  s tops  

the  v ibrat ion o f  the  v ibrat ing  feeder .  The contro l  sect ion 

60 can accurate ly  contro l  the  f i l l ing  rate  o f  the  

po lycrysta l l ine s i l i con S by  contro l l ing  dr iv ing  o f  the  

conveyance  sect ion  40 on the  bas is  o f  a  resul t  o f  15 

detect ion by  the  f i rs t  sensor  50.  

[0029]  

 The contro l  sect ion 60 cont inues dr iv ing  by  the  

dr iv ing  sect ion 30 whi le  contro l l ing  dr iv ing  o f  the  

conveyance  sect ion  40.  Accord ing ly ,  whi le  the  20 

conveyance  by the  conveyance sect ion 40 is  s topped,  the  

po lycrysta l l ine  s i l i con S is  crushed by  the  f i rs t  member  

10 and the  second member  20 and fa l ls  downward 

through a  gap between the  f i rs t  member  10 and the  

second member  20,  so that  the  f i l l ing rate  o f  the  25 
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po lycrysta l l ine  s i l i con S decreases .  In  a  case  where ,  a f ter  

s top o f  the  dr i v ing  o f  the  conveyance sect ion  40,  the  

d is tance  D2 becomes equal  to  or  greater  than the  

predetermined va lue ,  the  contro l  sect ion 60 resumes 

dr iv ing  o f  the  conveyance  sect ion 40.  5 

[0030]  

 As  such,  the  contro l  sect ion 60 contro ls  dr iv ing  o f  

the  conveyance  sect ion  40 on the  bas is  o f  the  detect ion 

resul t  f rom the  f i rs t  sensor  50 that  detects  the  d is tance 

D2 between the  po lycrysta l l ine  s i l i con S sandwiched 10 

between the f i rs t  member 10 and the second member  20 

and the  f i rs t  sensor  50.  This  makes i t  poss ib le  to  

accurate ly  contro l  the amount  o f  the  po lycrysta l l ine  

s i l i con S sandwiched between the  f i rs t  member  10 and 

the  second member  20.  15 

[0031]  

 There fore ,  i t  i s  poss ib le  to  improve  the  y ie ld o f  the  

po lycrysta l l ine s i l i con S hav ing a  des i red  s ize  and contro l  

the  amount  of  the  po lycrysta l l ine  s i l i con S sandwiched 

between the f i rs t  member 10 and the second member  20 20 

so  as to  reduce the  amount o f  generated f ine  powder  o f  

the  po lycrysta l l ine  s i l i con S.  The e f fec ts o f  enabl ing  

improvement  in  the  y ie ld  o f  the  po lycrysta l l ine  s i l i con S 

and reduct ion in  the  amount o f  generated f ine powder  o f  
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the  po lycrysta l l ine  s i l i con S wi l l  be  descr ibed in  deta i l  in  

Example  2  descr ibed la ter .  

[0032]  

 (P la te  rece iv ing  sect ion and togg le  p late )  

 The togg le  p late  T1 is  connected  to  a  lower  part  o f  5 

the  second member  20 which is  located on an oppos i te  

s ide  f rom the  movable  jaw 20a.  The togg le  p late  T1 

connects  the  lower  part  o f  the  second member  20 and the 

p late  rece iv ing  sect ion 70 so  as  to  enable  re lat ive  

movement  o f  the  lower  part  and the  p late  rece iv ing  10 

sect ion 70.  The crushing dev ice  1  is  a  s ing le - togg le  dev ice  

inc luding  the  s ing le  togg le  p late  T1.  The p late  rece iv ing  

sect ion 70 is  f ixed to  the  above-descr ibed f rame.  

[0033]  

 (Housing )  15 

 F ig .  4  is  a  v iew for  expla in ing  a  housing 80 prov ided 

be low the  f i rs t  member  10 and the  second member  20  

inc luded in the  crushing dev ice 1  i l lustrated in  F ig .  1 .  In  

F ig .  4 ,  the  dr iv ing  sect ion 30,  the  conveyance  sect ion  40,  

the  f i rs t  sensor  50,  the contro l  sect ion 60,  the  p late  20 

rece iv ing  sect ion 70,  and the togg le  p late  T1 are  omit ted .  

As  i l lustrated in F ig .  4 ,  the  crushing device  1  may further  

inc lude housings  80 and 81,  a  detector  82,  and a  second 

sensor  83.  

[0034]  25 
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 The housing 80 is  prov ided be low the  f i rs t  member 

10 and the  second member  20,  and forms a  space  SP2 in 

which the  po lycrysta l l ine  s i l i con S crushed by  the  f i rs t  

member  10 and the  second member  20 is  depos i ted.  In  

the  space  SP2,  the  po lycrysta l l ine  s i l i con  S fa l l ing 5 

downward through a gap between the f i rs t  member  10 and 

the  second member  20 is  depos i ted.  The housing 80 is ,  

for  example ,  made o f  res in and formed into  a box shape 

opened at  an upper  port ion thereo f .  

[0035]  10 

 S ince  as  descr ibed above ,  the  po lycrysta l l ine 

s i l i con S crushed by  the  f i rs t  member  10 and the  second 

member 20 is  depos i ted in  the space  SP2 formed by the  

housing  80,  some o f  the  po lycrysta l l ine s i l i con S 

depos i ted in  the  housing  80 is  not  brought  into  contact  15 

wi th  the  housing 80.  This enables  reduct ion o f  contact  o f  

the  po lycrysta l l ine  s i l i con S wi th  another member ,  thus 

making i t  poss ib le  to  reduce sur face  contaminat ion o f  the  

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

[0036]  20 

 In a  s tate in  which the  po lycrysta l l ine s i l i con S is  

depos i ted  in  the  housing  80 as  a  resul t  o f  the  depos i t ion 

o f  the  po lycrysta l l ine  s i l i con S in  the  housing  80,  the  

po lycrysta l l ine s i l i con S that  has  fa l l en downward f rom 

the  f i rs t  member  10 and the  seco nd member  20 co l l ides  25 
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wi th  the  po lycrysta l l ine  s i l i con S a l ready depos i ted in  the 

housing  80,  and thus does  not  co l l ide wi th  a  bot tom 

sur face  80a o f  the  housing  80.  This  enables  reduct ion o f  

contact  o f  the  po lycrysta l l ine  s i l i con S wi th  the  housing  

80,  thus making i t  poss ib le  t o  reduce contaminat ion o f  5 

the  sur face  o f  the  po lycrysta l l ine  s i l i con S due to  res in .  

[0037]  

 The housing 81 is  connected  to  a  s ide  o f  the 

housing  80,  and the  inter ior  o f  the  housing  81 is  in  

communicat ion wi th  the  inter ior  o f  the  housing  80.  That  10 

is ,  a  space  SP3 formed by the  housing 81 is  in  

communicat ion wi th  the  space  SP2 formed by  the  housing  

80.  The po lycrysta l l ine s i l i con S that  f lows f rom the  

space  SP2 into  the  space SP3 enters  the space  SP3.  The 

housing  81 is ,  for  example ,  made o f  res in  and formed into  15 

a  box shape opened at  a  lower  port ion thereo f .  The 

po lycrysta l l ine s i l i con S that  has  fa l l en  f rom the  lower  

port ion o f  the  housing  81 is  p laced on the  detector  82.  

The housing 81 extends further  downward than the  

bot tom sur face  80a o f  the  housing  80.  20 

[0038]  

 (Second sensor )  

 The second sensor  83 is  prov ided ins ide  the  

housing  80 and detects  whether  or  not  the  po lycrysta l l ine 

s i l i con S depos i ted ins ide  the housing 80 has reached a  25 
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predetermined he ight  H1 from the  bot tom sur face  80a o f  

the  housing 80.  The second sensor  83 may be 

implemented as the  same sensor  as the  f i rs t  sensor  50.  

A  l ight  emit t ing  sect ion inc luded in the  second sensor  83 

emits ,  for  example ,  laser  l ight  in  the  hor iz onta l  d i rect ion,  5 

and a  l ight  rece iv ing  sect ion inc luded in  the  second 

sensor  83 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  laser  l i ght  emit ted  f rom 

the  l ight  emit t ing  sect ion.  In  a  case  where  the  l ight  

rece iv ing sect ion has rece ived the  l ight ,  the  second 10 

sensor  83 detects  that  the po lycrysta l l ine  s i l icon S has 

reached the  predetermined he ight  H1.  

[0039]  

 When the  second sensor  83 detects  that  the 

po lycrysta l l ine  s i l i con S depos i ted  ins ide  the  housing  80 15 

has reached the  predetermined height  H1,  the  contro l  

sect ion 60 s tops  the  dr iv ing  o f  the  conveyance  sect ion  40.  

This makes i t  poss ib le  to  prevent the  po lycrysta l l ine  

s i l i con S f rom cont inuing to  be  depos i ted  in  the  inter ior  

o f  the housing 80,  and to  prevent  the inter ior  o f  the  20 

housing  80 f rom becoming c logged wi th  the  

po lycrysta l l ine  s i l i con S.  Furthermore ,  i t  i s  poss ib le  to  

prevent the  po lycrysta l l ine s i l i con S f rom being part ly  

exposed outs ide  the  housing  80,  and to  prevent  the  

po lycrysta l l ine s i l i con S f rom coming into  contac t  wi th  25 
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members  outs ide  the  housing  80 .  There fore ,  i t  i s  poss ib le  

to  reduce sur face  contaminat ion o f  the po lycrysta l l ine  

s i l i con S.  

[0040]  

 Spec i f i ca l ly ,  cont inuous depos i t ion o f  the  5 

po lycrysta l l ine  s i l i con S ins ide  the  housing 80 can be  

prevented,  thus making i t  poss ib le  to  reduce  the  

l ike l ihood o f  br idg ing  occurr ing  ins ide  the  housing  80.  

Furthermore ,  i t  i s  poss ib le  to  prevent the  po lycrysta l l ine  

s i l i con S f rom be ing  part ly  exposed outs ide  the  housing  10 

80,  and thus to  prevent  the  po lycrysta l l ine  s i l i con S f rom 

coming into  contact  wi th  the  f i rs t  member  10 or  the  

second member  20.  

[0041]  

 (Detector )  15 

 The detector  82 is ,  for  example ,  a  meta l  detector  

conf igured to  detect  the  presence  o f  an ob ject  conta in ing  

meta l .  The detector  82 detects  the  po lycrysta l l ine  s i l i con 

S that  has  fa l len f rom the  lower  port ion o f  the  housing 

81 and has been  p laced on the  de tector  82.  The detector  20 

82 funct ions a lso  as  a  p lacement  tab le  on which the  

po lycrysta l l ine  s i l i con S can be  p laced.  

[0042]  

 The detector  82  may be  conf igured to  supply  the  

po lycrysta l l ine s i l i con S f rom a f i rs t  pos i t ion to a  second 25 



- 20 - 

pos i t ion and be  movable  between the  f i rs t  pos i t ion and 

the  second pos i t ion.  The f i rs t  pos i t ion is  a  pos i t ion in  

which the  po lycrysta l l ine  s i l i con S fa l l ing  f rom the  lower  

port ion o f  the  housing  81 can be  p laced.  The  second 

pos i t ion is  located away f rom the  f i rs t  pos i t ion and is ,  5 

for  example ,  a  posi t ion to which the  po lycrysta l l ine  

s i l i con S is  suppl ied .  

[0043]  

 The movement o f  the detector  82 may be  contro l led  

by  the  contro l  sect ion 60.  The po lycrysta l l ine  s i l i con S 10 

that  has  fa l len f rom the  lower port ion o f  the housing 81  

is  p laced on the  detector  82 in  the  f i rs t  pos i t ion,  and the  

detector  82 suppl ies  the  po lycrysta l l ine  s i l i con S to  the  

second pos i t ion.  In the  second pos i t ion,  the 

po lycrysta l l ine  s i l i con S may be  removed f rom the 15 

detector  82.  When the  po lycrysta l l ine  s i l i con S has  been 

removed,  the  detector  82 re turns to  the  f i rs t  pos i t ion 

f rom the  second pos i t ion.  

[0044]  

 [Var iat ion 1 ]  20 

 The dr iv ing  sect ion 30 may be  conf igured to  dr i ve 

at  l east  one o f  the  f i rs t  member  10 and the  second 

member  20.  In  th is  case ,  the  dr iv ing  sect ion 30 

sandwiches the  po lycrysta l l ine s i l i con S between the  f i rs t  

member  10 and  the  second member  20 to  crush the  25 
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po lycrysta l l ine s i l i con S.  The dr iv ing sect ion 30 dr ives at  

l east  one o f  the f i rs t  member  10 and the  second member  

20 so  that  the  shortest  d is tance  D1 becomes not  less  than 

17 mm and not  more  than 30 mm. The s tep o f  dr iv ing  at  

least  one o f  the f i rs t  member  10 and the  second member  5 

20 by  the  dr iv ing  sect ion 30 is  one example  o f  a  dr iv ing  

s tep .  

[0045]  

 For  example,  the  dr iv ing sect ion 30 may be  

conf igured to  dr ive  only  the  f i rs t  member  10 among the 10 

f i rs t  member  10 and the  second member  20.  In  th is  case ,  

the  f i rs t  member  10 is  f ixed to  the  dr iv ing  sect ion 30,  

and the  second member  20 is  f ixed to  the  above -descr ibed 

f rame.  

[0046]  15 

 A l ternat ive ly ,  the  dr iv ing sect ion 30 may be  

conf igured to  dr ive  both the f i rs t  member  10 and the  

second member  20.  In  th is  case ,  the  f i rs t  member  10 is  

f ixed to  a  rotat ion shaf t  d i f f erent  f rom the  rotat ion shaf t  

31 i l lustrated in  F ig .  1 ,  and the  second me mber  20 is  20 

f ixed to the  rotat ion shaf t  31.  The dr iv ing sect ion 30 has 

the  d i f ferent  rotat ion shaf t  above ,  rotates the  d i f ferent  

rotat ion shaf t  by  an uni l lustrated motor ,  and causes  the 

f i rs t  member 10 to  move about  the  d i f ferent rotat ion shaf t .  

[0047]  25 
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 [Var iat ion 2 ]  

 F ig .  5  is  a  v iew schemat ica l ly  i l lustrat ing an 

example  conf igurat ion o f  a  crushing dev ice  1D in  

accordance  wi th  Var iat ion 2 o f  the  crushing dev ice  1  

i l lustrated in  F ig .  1 .  As  i l lustrated in  F ig .  5 ,  the  crushing 5 

dev ice  1D inc ludes  a  f i rs t  member  10D,  a  second member  

20D,  a dr iv ing  sect ion 30D, a  p late  rece iv ing sect ion 70D,  

togg le  p lates T2 and T3,  and a  support  sect ion TS.  The 

crushing dev ice  1D further  inc ludes  the  conveyance 

sect ion 40,  the f i rs t  sensor  50,  and the  contro l  sect ion  10 

60 which are  i l lustrated in  F ig .  1 .  The crushing dev ice  

1D may further  inc lude the  housings  80 and 81,  the  

detector  82,  and the second sensor 83 which are  

i l lustrated in  F ig .  4 .  

[0048]  15 

 The f i rs t  member  10D is  the  same as  the  f i rs t  

member  10,  the  second member  20D is  the  same as  the 

second member  20,  and the  dr iv ing  sect ion 30D is  the  

same as  the  dr iv ing  sect ion 30.  The togg le  p late  T2 is  

connected to  a  lower  part  o f  the  second member  20D.  The  20 

togg le  p late  T2 connects  the lower  part  o f  the  second 

member  20D and the  support  sect ion TS so  as  to  enable  

re la t ive  movement  o f  the  lower  part  and the  support  

sect ion TS.  The  support  sect ion TS is  f ixed  to  a  f rame 

inc luded in  the  crushing dev ice  1D.  25 
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[0049]  

 The togg le  p late  T3 connects  the  p late  rece iv ing  

sect ion 70D and the  support  sec t ion TS so  as  to  enable  

re la t ive movement  o f  the  p late  rece iv ing sect ion 70D and 

the  support  sect ion TS.  The p late  rece iv ing  sect ion 70D 5 

is  f ixed to  the  above -descr ibed f rame inc luded in  the  

crushing dev ice  1D.  The crushing dev ice  1D is  a  double -

togg le  dev ice  inc luding the  two togg le  p lates  T2 and T3.  

A l though the  crushing dev ice  1  can reduce  the  amount  o f  

generated f ine  powder  o f  the  po lycrysta l l ine  s i l i con S as 10 

compared wi th  the  crushing dev ice  1D,  the  crushing 

dev ice  1D may a lso  be  encompassed in  the  t echnica l  

scope  o f  the  present  invent ion.  

[0050]  

 [Example  1 ]  15 

 F ig .  6  is  a  graph i l lustrat ing  a  f ine powder  

generat ion rate and a  y ie ld in  accordance  wi th Example  

1  o f  the  present  invent ion.  In  Example  1 ,  the  c rushing 

dev ice  1  i l lustrated in  F ig .  1  was used to  crush the  

po lycrysta l l ine  s i l i con S whi le  vary ing  the  shortest  20 

d is tance D1 between the  f i rs t  member 10 and the second 

member  20.  

[0051]  

 In  the graph indicated by the  re ference  numeral  

601 o f  F ig .  6 ,  the  hor izonta l  ax is  represents  the  shortest  25 
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d is tance D1 [mm],  and the ver t ica l  ax is  represents a  f ine  

powder  generat ion rate  [%] .  The f ine  powder  generat ion 

rate  is  a  percentage  o f  the  amount  o f  generated f ine  

powder  o f  po lycrysta l l ine  s i l i con S hav ing a  part ic le  s i ze  

o f  not  more  than 8 mm to  the  am ount  o f  the  5 

po lycrysta l l ine s i l i con S introduced to an area  between 

the  f i rs t  member  10 and the  second member  20.  

[0052]  

 In  the graph indicated by the  re ference  numeral  

602 o f  F ig .  6 ,  the  hor izonta l  ax is  represents  the  shortest  10 

d is tance  D1 [mm],  and the  ver t ica l  ax is  represents  a y ie ld  

[%] .  The y ie ld  is  a  percentage  o f  the  amount  o f  

po lycrysta l l ine  s i l i con S hav ing  a  part ic le  s i ze  o f  not  more 

than 50 mm to  the  amount  o f  the  po lycrysta l l ine  s i l i con 

S introduced to  an area  between  the  f i rs t  member  10 and 15 

the  second member  20.  

[0053]  

 Regard ing  the  resul ts  shown by the  graphs 

indicated by  the  re ference  numera ls  601 and 602 o f  F ig .  

6 ,  the  present  inventors  conducted a  d i l igent  s tudy on 20 

the  shortest  d is tance  D1.  As  a  resul t ,  the  present  

inventors  have  found a  numer ica l  range  RA o f  the  

shortest  d is tance  D1 that  maximizes the  y ie ld o f  

po lycrysta l l ine s i l i con S hav ing  an opt imal  part ic le  s i ze ,  

whi le  minimiz ing  the  f ine  powder  generat ion rate .  Here ,  25 
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the  opt imum part ic le  s i ze  is  greater  than 8 mm and not  

more  than 50 mm. The numer ica l  range RA is  not  less  

than 17 mm and not  more  than 30 mm.  

[0054]  

 [Example  2 ]  5 

 F ig .  7  is  a  graph i l lustrat ing  a  re lat ionship  between 

a  f i l l ing rate  and a  percentage  in  accordance wi th 

Example  2 o f  the  present invent ion.  In  Example  2 ,  the  

crushing dev ice  1  i l lustrated in  F ig .  1  was used to  crush 

the  po lycrysta l l ine  s i l i con S whi le  va ry ing  the  f i l l ing  rate  10 

o f  the  po lycrysta l l ine  s i l i con S.  In  the  graph i l lustrated  

in  Fig .  7 ,  the  hor izonta l  ax is  represents the  f i l l ing rate  

[%] ,  and the  ver t ica l  ax is  represents  a  percentage  [%]  o f  

the amount  o f  spec i f i c  po lycrysta l l ine s i l i con S to  the  

amount  o f  the po lycrysta l l ine  s i l i con S introduced to  an 15 

area  between the  f i rs t  member  10 and the  second member  

20.  

[0055]  

 In  the  graph i l lustrated in  F ig .  7 ,  the  graph G1 

represents  a  percentage  o f  the  amount  o f  generated f ine  20 

powder  o f  po lycrysta l l ine  s i l i con S hav ing a  part ic le  s i ze  

o f  not  more  than 8 mm to  the  amount  o f  the  

po lycrysta l l ine  s i l i con S introduced.  The graph G2 

represents  a percentage  of  the amount  o f  the  

po lycrysta l l ine  s i l i con S hav ing  a  part ic le  s i ze  o f  not  more 25 
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than 50 mm to  the  amount  o f  the  po lycrysta l l ine  s i l i con 

S introduced.  The graph G3 represents  a  percentage  o f  

the  amount  o f  the  po lycrysta l l ine  s i l i con S hav ing a  

part ic le  s i ze  o f  greater  than 50 mm to  the  amount  o f  the  

po lycrysta l l ine  s i l i con S introduced.  5 

[0056]  

 As  i l lustrated in  F ig .  7 ,  increase  o f  the  f i l l ing  ra te  

leads to  increase  o f  the  percentage  o f  the  amount  o f  the  

po lycrysta l l ine  s i l i con S hav ing  a  part ic le  s i ze  o f  not  more 

than 50 mm, whereas  a lso leading to increase  o f  the  10 

percentage  o f  the  amount o f  generated f ine powder  o f  the  

po lycrysta l l ine  s i l i con S that  has  a  part ic le  s i ze  o f  not  

more  than 8 mm. There fore ,  when the  f i l l ing  rate  

increases  excess ive ly ,  a  p lura l i ty  o f  p ieces  o f  

po lycrysta l l ine  s i l i con S co l l ide  wi th  each other ,  thus 15 

be ing  cracked,  and are  crushed into  unnecessar i ly  smal l  

p ieces .  

[0057]  

 Accord ing  to  the  graph i l lustrated in  F ig .  7 ,  i t  i s  

pre ferable  to  contro l  the  f i l l ing  rate  in  order  to  reduce  20 

the  amount  o f  generated f ine  powder  whi le  increas ing  the  

amount  o f  the  po lycrysta l l ine  s i l i con S hav ing a  part ic le  

s i ze o f  not  more  than 50 mm. There fore ,  as descr ibed  

above ,  the  contro l  sect ion 60 pre ferably contro ls  dr iv ing  
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o f  the  conveyance  sect ion  40 on  the  bas is  o f  a  resul t  o f  

detect ion o f  the  d is tance  D2 by  the  f i rs t  sensor  50.  

[0058]  

 [Example  3 ]  

 F ig .  8  is  a  graph i l lustrat ing  a  re lat ionship  between 5 

a  f ine  powder generat ion rate  and a  y ie ld in  accordance 

wi th  Example  3  o f  the  present  invent ion.  In  Example  3 ,  

the  s ing le - togg le  crushing dev ice  1  i l lustrated in  F ig .  1  

and the  double - togg le  crushing dev ice  1D i l lustrated in  

F ig .  5  were  each used to  crush the  po lycrysta l l ine  s i l i con 10 

S.  In the  graph i l lustrated in  F ig .  8 ,  the  hor izonta l  ax is  

represents  the f ine  powder generat ion rate [%] ,  and the  

ver t ica l  ax is  represents  the  y ie ld  [%] .  The de f in i t ions o f  

the  f ine  powder  generat ion rate  and the  y ie ld  in  F ig .  8  

are  the  same as  those  in  Example  1 .  15 

[0059]  

 In  the  graph i l lustrated in  F ig .  8 ,  the  graph G4 

represents  the  y ie ld obta ined in a  case  where  the 

po lycrysta l l ine s i l i con S was crushed wi th use  o f  the  

crushing dev ice  1 ,  and the  graph G5 represents  the  y ie ld  20 

obta ined in a  case  where the  po lycrysta l l ine s i l i con S was 

crushed wi th  use  o f  the  crushing dev ice  1D.  As  

i l lustrated in  F ig .  8 ,  the  use  o f  the  crushing dev ice  1  

tended to  resul t  in  a  h igher  y ie ld  and a  lower  f ine  powder 

generat ion rate  than the  use o f  the  crushing dev ice 1D.  25 
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There fore ,  the crushing dev ice  1 makes  i t  poss ib le  to  

improve  the  y ie ld  o f  the  po lycrysta l l ine  s i l i con S and 

reduce the  amount  o f  generated f ine  powder  as  compared 

wi th  the  crushing dev ice  1D.  

[0060]  5 

 [So f tware  Implementat ion Example ]  

 The funct ions o f  each crushing dev ice  1  and 1D 

(here inaf ter ,  re ferred to  as  "dev ice" )  can be  rea l i zed  by  a  

program for  caus ing  a computer  to  funct ion as  the  dev ice ,  

the  program causing the computer  to funct ion as  contro l  10 

b locks  (contro l  sect ion 60)  o f  the  dev ice .  

[0061]  

 In  this  case ,  the  dev ice  inc ludes ,  as hardware  for  

execut ing  th is  program,  a computer  that  has  at  l east  one  

contro l  dev ice  (e .g . ,  processor )  and at  l east  one  s torage  15 

dev ice  (e .g . ,  memory ) .  The funct ions descr ibed in  the 

above  embodiments  are  rea l i zed by  execut ing  the  program 

by the  contro l  dev ice  and the  s torage  dev ice .  

[0062]  

 The program can be s tored in  one or  more  non -20 

t rans i tory ,  computer -readable  s torage  media .  The one or  

more  s torage  media  may or  may not  be  prov ided in  the  

dev ice .  In the  la t ter  case ,  the  program may be  made 

ava i lab le  to  the  dev ice  v ia  any wired or  wire less  

t ransmiss ion medium.  25 
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[0063]  

 Further ,  some or  a l l  o f  funct ions  o f  the  contro l  

b locks  can be  rea l i zed by  a  log ic  c i rcui t .  For  example ,  the 

present  invent ion encompasses ,  in  i ts  scope ,  an 

integrated c i rcui t  in  which a  log ic  c i rcui t  that  funct ions  5 

as  the  contro l  b locks  is  formed.  In  addi t ion,  i t  i s  poss ib le  

to  rea l i ze  the  funct ions o f  the  contro l  b locks  by ,  for  

example ,  a  quantum computer .  

[0064]  

 Aspects  o f  the  present invent ion can a lso  be  10 

expressed as  fo l lows:  

 A  polycrysta l l ine  s i l i con crushing dev ice  in  

accordance  wi th  Aspect  1  o f  the  present  invent ion 

inc ludes :  a  f i rs t  member ;  a  second member  d isposed so 

as  to face  the  f i rs t  member ;  and a  dr iv ing  sect ion 15 

conf igured to crush po lycrystal l ine  s i l i con  by  dr iv ing  at  

least  one o f  the f i rs t  member  and the second member  to  

sandwich the  po lycrysta l l ine s i l i con between the f i rs t  

member  and the  second member ,  the  dr iv ing  sect ion 

dr iv ing the  at  least  one o f  the  f i rs t  member and the  20 

second member  so  that  a  shortest  d is tance  between the 

f i rs t  member  and the second member  becomes not  less  

than 17 mm and not  more  than 30 mm.  

[0065]  
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 The dr iv ing  sect ion dr ives  at  l east  one o f  the  f i r s t  

member  and the  second member  so  that  the  shortest  

d is tance  between the  f i rs t  member  and the  second 

member  becomes not  less  than 17 mm and not  more  than 

30 mm. This  makes i t  poss ib le  to  improve  the  y ie ld  o f  the  5 

po lycrysta l l ine  s i l i con hav ing  a  part ic le  s i ze  o f  greater  

than 8 mm and not  more  than 50 mm, and to  reduce the  

amount  o f  generated f ine  powder  o f  the  po lycrysta l l ine  

s i l i con hav ing  a  part ic le  s i ze  o f  not  more  than 8  mm.  

[0066]  10 

 A  polycrysta l l ine  s i l i con crushing dev ice  in  

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

be  conf igured,  in  Aspect  1 ,  to  fur ther  inc lude:  a 

conveyance  sect ion  conf igured to  convey  the  

po lycrysta l l ine  s i l i con to  an area  between the  f i rs t  15 

member  and the  second member  f rom above ;  a  f i rs t  

sensor  d isposed above the  f i rs t  member  and the  second 

member  and conf igured to  detect  a  d is tance between the  

po lycrysta l l ine  s i l i con sandwiched between the  f i rs t  

member  and the  second member  and the  f i rs t  se nsor ;  and  20 

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 

o f  the  d is tance  by  the  f i rs t  sensor .  

[0067]  
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 The contro l  sect ion contro ls  dr iv ing  o f  the 

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

f rom the f i rs t  sensor  that  detects  the d is tance  between 

the  po lycrysta l l ine  s i l i con sandwiched between the  f i rs t  

member  and the  second member  and the  f i rs t  sensor .  This  5 

makes i t  poss ib le  to  accurate ly  contro l  the  amount  o f  the  

po lycrysta l l ine  s i l i con sandwiched between the  f i rs t  

member  and the  second member .  There fore ,  i t  i s  poss ib le  

to  improve  the  y ie ld  of  the  po lycrysta l l ine s i l i con hav ing 

a  des i red s ize  and contro l  the  amount  o f  the  10 

po lycrysta l l ine  s i l i con sandwiched between the  f i rs t  

member  and the  second member  so  as  to  reduce the 

amount  o f  generated f ine  powder  o f  the  po lycrysta l l ine  

s i l i con.  

[0068]  15 

 A  polycrysta l l ine  s i l i con crushing dev ice  in  

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

be  conf igured,  in  Aspect  1  or  2 ,  to  fur ther  inc lude a  

housing  prov ided be low the  f i rs t  member  and the  second 

member  and forming a  space  in  which the  po lycry sta l l ine 20 

s i l i con that  has  been crushed by  the  f i rs t  member  and 

the  second member  is  depos i ted .  

[0069]  

 S ince  the  po lycrysta l l ine  s i l i con crushed by  the  

f i rs t  member  and the  second member  is  depos i ted in  the  25 
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space  formed by the  housing,  some o f  the po lycrysta l l ine  

s i l i con depos i ted  in  the  housing  is  not  brought  into  

contact  wi th  the  housing .  This  enables  reduct ion o f  

contact  o f  the  po lycrysta l l ine  s i l i con wi th  another  

member ,  thus making i t  poss ib le  to  reduce  sur face 5 

contaminat ion o f  the  po lycrysta l l ine  s i l i con.  

[0070]  

 A  polycrysta l l ine  s i l i con crushing 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 ,  to  fur ther  10 

inc lude:  a  conveyance  sect ion  conf igured to  convey  the 

po lycrysta l l ine  s i l i con to  an area  between the  f i rs t  

member  and the  second member  f rom above ;  a  second 

sensor prov ided ins ide  the housing and conf igured to  

detect  whether  or  not  the  po lycrysta l l ine  s i l i con  15 

depos i ted  ins ide  the housing  has reached a  

predetermined he ight  f rom a bot tom sur face  o f  the 

housing ;  and a  contro l  sect ion conf igured to  s top dr iv ing 

o f  the  conveyance  sect ion  in a  case  where the  second 

sensor  has  detected that  the  po lycrysta l l ine  s i l i con 20 

depos i ted  ins ide  the  housing  has  reached the  

predetermined he ight .  

[0071]  

 When the  second sensor  detects  that  the 

po lycrysta l l ine  s i l i con depos i ted  ins ide the  housing  has 25 
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reached the  predetermined he ight ,  the  contro l  sect ion 

stops  the  dr iv ing  o f  the  conveyance  sect ion .  This  makes  

i t  poss ib le  to  prevent the  po lycrysta l l ine s i l i con S f rom 

cont inuing to  be  depos i ted  in the  inter ior  o f  the  housing ,  

and to prevent  the  inter ior  o f  the  housing f rom becoming 5 

c logged wi th  the  po lycrystal l ine  s i l i con.  Furthermore ,  i t  

i s  poss ib le  to  prevent  the  polycrysta l l ine  s i l i con f rom 

be ing part ly  exposed outs ide  the  housing,  and to  prevent  

the  po lycrysta l l ine  s i l i con f rom coming into  contact  wi th 

the members  outs ide the  hou sing.  There fore ,  i t  i s  10 

poss ib le  to  reduce  sur face  contaminat ion o f  the 

po lycrysta l l ine  s i l i con.  

[0072]  

 A  polycrysta l l ine  s i l i con crushing dev ice  in  

accordance  wi th  Aspect  5  o f  the  present invent ion may 15 

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

shortest  d is tance  is  a  d is tance  de f ined whi le  the  f i rs t  

member  and the  second member  are  located c losest  to  

each other .  

[0073]  20 

 The shortest  d is tance  between the  f i rs t  member  and 

the  second member  becomes not  less  than 17 mm and not  

more  than 30 mm whi le  the  f i rs t  member  and the  second 

member  are  located c losest  to  each other .  This makes i t  

poss ib le  to  fur ther improve  the  y ie ld  of  the  25 
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po lycrysta l l ine  s i l i con hav ing  a  part ic le  s i ze  o f  greater  

than 8 mm and not  more than 50 mm, and to  further  

reduce the amount  o f  generated f ine powder  o f  the  

po lycrysta l l ine  s i l i con hav ing  a  part ic le  s i ze  o f  not  more  

than 8  mm. 5 

[0074]  

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

accordance  wi th  Aspect  6  o f  the  present  invent ion 

inc ludes :  an introducing  s tep o f  introducing  

po lycrysta l l ine s i l i con to an area  between a  f i rs t  member  10 

and a  second member  d isposed so  as  to  face  the  f i rs t  

member ;  and a  dr iv ing s tep o f  crushing the  

po lycrysta l l ine  s i l i con by  dr iv ing  at  l east  one  o f  the  f i rs t  

member  and the  second member  to  sandwich,  between the  

f i rs t  member  and the  second member ,  the  po lyc rysta l l ine  15 

s i l i con that  has  been introduced in  the  introducing  s tep,  

the  at  l east  one o f  the  f i rs t  member and the  second 

member  be ing  dr iven in  the  dr iv ing  s tep so  that  a 

shortest  d is tance  between the  f i rs t  member  and the  

second member  becomes not  less  than 17 mm and  not  20 

more  than 30 mm. 

[0075]  

 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  

c la ims.  The present  invent ion a lso  encompasses ,  in i ts  25 
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technica l  scope ,  any embodiment  der ived by  combining  

technica l  means d isc losed in  the embodiments  as  

appropr iate .  

 

Re ference  S igns  L is t  5 

[0076]  

1 ,  1D Crushing dev ice  

10,  10D Firs t  member  

20,  20D Second member  

30,  30D Dr iv ing  sect ion 10 

40 Conveyance  sect ion 

50 F i rs t  sensor  

60 Contro l  sect ion  

80 Housing  

80a Bot tom sur face  15 

83 Second sensor  

D1 Shortest  d is tance  

D2 Distance  

F1 Conveyance  d i rect ion 

S Po lycrysta l l ine  s i l i con 20 

SP2 Space
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C la ims 

 [C la im 1 ]  

 A  po lycrysta l l ine  s i l i con crushing dev ice  

compr is ing :  

 a  f i rs t  member ;  5 

 a  second member  d isposed so  as  to face  the f i rs t  

member ;  and 

 a  dr iv ing  sect ion conf igured to  crush 

po lycrysta l l ine  s i l i con by  dr iv ing  at  l east  one  o f  the  f i rs t  

member  and the  second member  to  sandwich the 10 

po lycrysta l l ine  s i l i con between the  f i rs t  member  and the  

second member ,  

 the  dr iv ing sect ion dr iv ing the  at  least  one o f  the  

f i rs t  member and the second member  so that  a  shortest  

d is tance  between the  f i rs t  member  and the  second 15 

member  becomes not  less  than 17 mm and not  more  than 

30 mm. 

 

 [C la im 2 ]  

 The po lycrysta l l ine  s i l i con crushing dev ice 20 

accord ing  to  c la im 1,  fur ther  compr is ing :  

 a  conveyance  sect ion  conf igured to  convey  the  

po lycrysta l l ine  s i l i con to  an area  between the  f i rs t  

member  and the  second member  f rom above ;  
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 a  f i rs t  sensor  d isposed above  the  f i rs t  member  and 

the  second member  and conf igured to  detect  a  d is tance 

between the  po lycrysta l l ine  s i l i con sandwiched between 

the  f i rs t  member  and the  second member  and the  f i rs t  

sensor ;  and 5 

 a  contro l  sect ion conf igured to  contro l  dr iv ing  of  

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

detect ion o f  the  d is tance  by  the  f i rs t  sensor .  

 

 [C la im 3 ]  10 

 The po lycrysta l l ine  s i l i con crushing dev ice 

accord ing  to  c la im 1,  fur ther  compr is ing  a  housing  

prov ided be low the  f i rs t  member  and the  second member  

and forming a  space  in which the  po lycrysta l l ine  s i l i con 

that  has been crushed by the  f i rst  member  and the  15 

second member  is  depos i ted .  

 

 [C la im 4 ]  

 The po lycrysta l l ine  s i l i con crushing dev ice 

accord ing  to  c la im 3,  fur ther  compr is ing :  20 

 a  conveyance  sect ion  conf igured to  convey  the  

po lycrysta l l ine  s i l i con to  an area  between the  f i rs t  

member  and the  second member  f rom above ;  

 a  second sensor  prov ided ins ide  the  housing and 

conf igured to  detect  whether  o r  not  the  po lycrysta l l ine 25 
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s i l i con depos i ted  ins ide the  housing  has reached a  

predetermined he ight  f rom a bot tom sur face  o f  the 

housing ;  and 

 a  contro l  sect ion conf igured to  s top dr iv ing o f  the  

conveyance  sect ion  in  a case  where  the  second sensor  has  5 

detected that  the  po lycrysta l l ine  s i l i con depos i ted  ins ide  

the  housing  has  reached the  predetermined he ight .  

 

 [C la im 5 ]  

 The po lycrysta l l ine  s i l i con crushing dev ice 10 

accord ing  to  c la im 1,  where in  the  shortest  d is tance  is  a  

d is tance  de f ined whi le  the  f i rs t  member  and the  second 

member  are  located c losest  to  each other .  

 

 [C la im 6 ]  15 

 A  po lycrysta l l ine  s i l i con crushing method 

compr is ing :  

 an introducing s tep o f  introducing po lycrysta l l ine  

s i l i con to  an area  between a  f i rs t  member  and a  second 

member  d isposed so  as  to  face  the  f i rs t  member ;  and 20 

 a  dr iv ing  s tep o f  crushing the  po lycrysta l l ine  

s i l i con by  dr iv ing  at  l east  one  o f  the  f i rs t  member  and the  

second member  to  sandwich,  between the  f i rs t  member  

and the second member ,  the po lycrysta l l ine s i l i con that  

has  been introduced in  the  introducing  s tep,  25 
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 the  at  l east  one o f  the  f i rs t  member  and the  second 

member  be ing  dr iven in  the  dr iv ing  s tep so  that  a 

shortest  d is tance  between the  f i rs t  member  and the  

second member  becomes not  less  than  17 mm and not  

more  than 30 mm.5 


