
(19) J  

(12) 

(43)  Date  of  publication: 
15.12.1999  Bulletin  1999/50 

(21)  Application  number:  99111423.2 

(22)  Date  of  filing:  11.06.1999 

Europaisches  Patentamt  | | | |   | | |   1  1||  |||  |||  | |   | |  | |   | | |  ||  | | |   ||  ||  | |  
European  Patent  Office 

Office  europeen  des  brevets  (11)  E P   0  9 6 4   4 5 7   A 2  

EUROPEAN  PATENT  A P P L I C A T I O N  

ation:  (51)  |nt.  ci.6:  H01  L  31/048,  H01  L  3 1 / 0 4 2  

(84)  Designated  Contracting  States:  •  Koji,  Tsuzuki 
AT  BE  CH  CY  DE  DK  ES  Fl  FR  GB  GR  IE  IT  LI  LU  Ohta-ku,  Tokyo  (JP) 
MC  NL  PT  SE  •  Ichiro,  Kataoka 
Designated  Extension  States:  Ohta-ku,  Tokyo  (JP) 
AL  LT  LV  MK  RO  SI  •  Satoru,  Yamada 

Ohta-ku,  Tokyo  (JP) 
(30)  Priority:  12.06.1998  JP  17981198  •  Yoshifumi,  Takeyama 

25.01.1999  JP  1508799  Ohta-ku,  Tokyo  (JP) 
08.06.1999  JP  16054999  .  Koichi,  Shimizu 

Ohta-ku,  Tokyo  (JP) 
(71)  Applicant:  .  Shigeo,  Kiso 

CANON  KABUSHIKI  KAISHA  Ohta-ku,  Tokyo  (JP) 
Ohta-ku,  Tokyo  (JP)  .  Hideaki,  Zenko 

Ohta-ku,  Tokyo  (JP) 
(72)  Inventors: 

•  Hidenori,  Shiotsuka  (74)  Representative: 
Ohta-ku,  Tokyo  (JP)  Pellmann,  Hans-Bernd,  Dipl.-lng.  et  al 

•  Tsutomu,  Murakami  Patentanwaltsburo 
Ohta-ku,  Tokyo  (JP)  Tiedtke-Buhling-Kinne  &  Partner 

•  Takehito,  Yoshino  Bavariaring  4 
Ohta-ku,  Tokyo  (JP)  80336  Munchen  (DE) 

CM 
<  

LO 

CO 
<7> 
O  
Q_ 
LU 

(54)  Solar  cell  module  and  method  of  manufacturing  the  same 

(57)  A  solar  cell  module  has  a  very  agreeable 
appearance  and  can  carry  a  large  volume  of  information 
on  the  light  receiving  surface  thereof.  An  information 
carrying  body  storing  information  (including,  for  exam- 
ple,  the  date,  the  process  the  rated  values,  the  destina- 
tion  of  shipment,  l-V  curve  data  and  other  data)  for 
identifying  the  module  is  invisibly  arranged  on  the  light 
receiving  surface  side  of  the  solar  cell  module  (e.g.,  on 
the  front  surface  sealing  member  or  the  front  surface 
member  of  the  photovoltaic  elements). 

FIG.  3 3  

FIG.  3 A  
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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention  s 

[0001]  This  invention  relates  to  a  solar  cell  module 
having  a  highly  agreeable  appearance  and  storing  a 
large  volume  of  information  relating  to  the  solar  cell 
module  itself  that  is  recorded  on  the  light  receiving  sur-  10 
face. 

Related  Background  Art 

[0002]  Firstly,  a  known  popular  solar  cell  module  will  is 
be  described  by  referring  to  FIGS.  4A  and  4B  of  the 
accompanying  drawings. 
[0003]  FIGS.  4A  and  4B  illustrate  a  known  solar  cell 
module.  FIG.  4A  is  a  schematic  perspective  view  and 
FIG.  4B  is  a  cross  sectional  view  taken  along  line  4B-4B  20 
in  FIG.  4A. 
[0004]  As  seen  from  FIGS.  4A  and  4B,  the  known 
solar  cell  module  300  comprises  a  host  of  photovoltaic 
elements  301  covered  by  a  front  surface  member  303,  a 
front  surface  sealing  member  302,  rear  surface  sealing  25 
members  304  and  a  rear  surface  member  306.  In  the 
case  of  the  illustrated  solar  cell  module,  the  rear  surface 
member  306  is  bored  through  at  a  pair  of  longitudinally 
and  oppositely  arranged  positions  to  lead  out  respec- 
tively  the  positive  electrode  and  the  negative  electrode,  30 
which  are  then  connected  to  the  respective  terminal 
boxes  307,  308  and  electric  wires  309  in  order  to  output 
electric  power.  The  electric  wires  309  are  by  turn  con- 
nected  to  respective  connectors  310,  31  1  . 
[0005]  In  the  plant  manufacturing  such  known  solar  35 
cell  modules  300,  the  date,  the  process,  the  rated  val- 
ues,  the  destination  of  shipment  and  other  data  identify- 
ing  each  module  300  or  each  batch  of  photovoltaic 
elements  301  are  normally  logged  and  controlled  by 
using  serial  control  (ID)  numbers  allocated  to  solar  cell  40 
modules. 
[0006]  More  specifically,  such  a  known  solar  cell  mod- 
ule  300  is  typically  provided  with  a  display  section  312 
carrying  a  name  plate  thereon  and  arranged  on  the  rear 
surface  thereof  and  the  ID  number  of  the  solar  cell  mod-  45 
ule  300  is  carried  on  the  name  place  of  the  display  sec- 
tion  312  in  an  attempt  for  raising  the  ratio  of  the  area 
dedicated  to  the  photovoltaic  effect  of  the  module  rela- 
tive  to  the  entire  surface  area  of  the  light  receiving  front 
surface.  The  control  number  carried  on  the  name  plate  so 
of  the  display  section  312  may  take  the  form  of  a  bar 
code. 
[0007]  Then,  such  a  known  solar  cell  module  300  can 
be  accompanied  by  problems  as  identified  below  due  to 
that  the  name  plate  of  the  display  section  312  carrying  55 
the  control  number  thereon  is  arranged  on  the  rear  side 
of  the  solar  cell  module  300. 
[0008]  Firstly,  on  the  floor  of  manufacturing  solar  cells 

300,  each  solar  cell  module  300  has  to  be  turned  up 
side  down  when  gluing  a  name  plate  to  the  display  sec- 
tion  312  and  inspecting  the  solar  cell  module  300  so  that 
inadvertently  the  light  receiving  front  surface  member 
303  of  the  solar  cell  module  300  can  be  damaged  to 
reduce  the  manufacturing  yield. 
[0009]  Meanwhile,  solar  cell  modules  300  can  improve 
their  photovoltaic  effect  when  suitably  arranged  in  array. 
[0010]  For  example,  a  solar  cell  module  array  can  be 
optimally  designed  to  minimize  the  power  loss  on  the 
basis  of  l-V  curve  data  of  the  solar  cell  modules.  Then, 
solar  cell  modules  300  will  be  arranged  or  combined 
according  to  the  design  before  they  are  shipped. 
[0011]  However,  on  the  site  of  installing  the  solar  cell 
modules  300,  they  will  have  to  be  turned  up  side  down 
once  again  in  order  to  identify  their  respective  control 
numbers  if  they  cannot  be  identified  by  seeing  the  light 
receiving  surfaces  thereof.  Then,  if  any  of  the  solar  cell 
modules  300  are  seriously  damaged  in  the  process  of 
being  turned  up  side  down  and  have  to  be  replaced,  a 
solar  cell  module  array  incorporating  the  replaced  solar 
cell  modules  will  have  to  be  optically  designed  once 
again  for  array  arrangement,  although  it  will  be  highly 
difficult  to  realize  an  optimal  array  design  on  site. 
[0012]  Additionally,  when  solar  cell  modules  300  are 
used  outdoors  for  a  prolonged  period  of  time,  the  front 
surface  members  303  of  the  solar  cell  modules  300  can 
become  damaged  by  foreign  objects  that  collide  with  the 
front  surface  members  particularly  in  windy  days  of 
storm  seasons.  The  damaged  solar  cell  modules  300 
may  be  replaced  better  than  not.  Then,  the  type  of  the 
damaged  solar  cell  modules  300  and  that  of  their  con- 
nectors  310,  31  1  will  have  to  be  identified  by  seeing  the 
display  sections  312  of  the  damaged  solar  cell  modules 
300  and  their  replacements  will  have  to  be  brought  in. 
[001  3]  If  the  light  receiving  surfaces  of  the  damaged 
solar  cell  modules  300  do  not  say  anything  about  their 
types,  then  all  the  solar  cell  modules  300  from  the  top 
row  down  to  the  rows  of  the  damaged  solar  cell  modules 
300  of  the  array  will  have  to  be  removed  to  identify  their 
respective  control  numbers.  If  the  solar  cell  module 
array  is  arranged  on  a  roof  and  such  a  cumbersome 
operation  of  identifying  the  control  numbers  has  to  be 
carried  out,  then  the  time  until  replacement  solar  cell 
modules  300  come  at  hand  will  be  enormous  and  the 
roof  has  to  remain  partly  dismantled  until  that  time. 
Thus,  it  is  highly  desirable  that  solar  cell  modules  300 
carry  their  respective  control  numbers  and  other  data  on 
the  light  receiving  surfaces  thereof  from  the  servicing 
point  of  view  after  installation. 
[0014]  In  an  attempt  for  solving  the  above  identified 
problems  relating  to  arranging  a  display  section  on  the 
light  receiving  surface  of  each  solar  cell  module,  the  fol- 
lowing  proposals  are  known  to  date. 
[0015]  For  example,  Japanese  Utility  Model  Publica- 
tion  No.  61-41261  describes  a  technique  of  arranging  a 
cut-through  pattern  of  characters  and  other  symbols  in 
the  photoelectric  conversion  area  of  a  solar  battery  and 
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filling  the  cut-through  pattern  with  an  insulating  material 
showing  a  desired  color  so  that  the  characters  and  the 
symbols  of  the  pattern  may  be  visibly  displayed  and  rec- 
ognized  owning  to  the  color  difference  between  the 
insulator  and  the  semiconductor  layer. 
[0016]  Japanese  Patent  Publication  No.  5-38464 
described  a  colored  solar  cell  module.  According  to  the 
patent  document,  a  solar  cell  module  is  provided  on  the 
surface  of  the  solar  cells  with  a  color  filter  adapted  to 
transmit  light  with  a  wavelength  band  that  contributes  to 
the  photovoltaic  effect  of  the  solar  cell  module  and  a 
color  scattering  layer  for  transmitting  part  of  the  light 
transmitted  through  the  filter  and  irregularly  scattering 
the  remaining  part  of  the  light. 
[0017]  Japanese  Utility  Model  Publication  No.  6- 
27964  describes  a  technique  of  arranging  solar  cells 
and  color  scattering  reflector  panels  into  a  mosaic  so 
that  characters  and  other  symbols  may  be  visibly  dis- 
played  and  recognized  by  means  of  the  color  scattering 
reflector  panels  of  the  mosaic. 
[0018]  Japanese  Utility  Model  Publication  No.  7- 
26849  describes  a  technique  of  arranging  an  identifica- 
tion  pattern  formed  in  a  laminate  of  a  transparent  elec- 
trode,  an  amorphous  silicon  layer  and  a  metal  layer 
formed  on  an  insulating  substrate  that  transmit  light  and 
comprised  in  a  solar  battery. 
[001  9]  Japanese  Patent  Application  Laid-Open  No.  8- 
204220  describes  a  technique  of  partly  modifying  the 
direction  of  reflection  and  the  reflectivity  of  the  photo- 
voltaic  layer  of  a  solar  battery  by  making  it  show  an 
undulated  profile  and  visually  display  a  desired  pattern. 
[0020]  Japanese  Patent  Application  Laid-Open  No.  9- 
97918  describes  a  technique  of  displaying  characters 
and  other  symbols  on  the  light  receiving  surface  of  a 
solar  cell  module  by  differentiating  the  surface  contour 
of  a  coating  member  and  that  of  the  neighboring  area  of 
the  surface  of  the  module. 
[0021]  However,  the  above  listed  known  techniques 
are  accompanied  respectively  by  the  following  prob- 
lems. 
[0022]  While  the  techniques  as  disclosed  in  Japanese 
Utility  Model  Publications  Nos.  61-41262,  6-27964  and 
5-38464  and  Japanese  Patent  Applications  Laid-Open 
Nos.  8-204220  and  9-97918  can  minimize  the  reduction 
in  the  photovoltaic  effect  of  a  solar  cell  module  and  allow 
the  characters  and  other  symbols  it  carries  to  be  clearly 
recognizable,  there  remains  a  problem  that  the  storable 
volume  of  information  is  limited  because  information 
cannot  be  stored  densely  in  a  given  area. 
[0023]  The  technique  as  disclosed  in  Japanese  Utility 
Model  Publication  No.  7-26849  damages  the  appear- 
ance  of  the  solar  cell  module  to  which  the  technique  is 
applied  because  an  information  carrying  body  is 
arranged  on  the  light  receiving  surface  of  the  solar  cell 
module  and  carries  visible  pattern  of  bar  codes  and/or 
some  other  data. 
[0024]  In  short,  with  any  of  the  above  listed  known 
techniques,  an  information  carrying  body  is  visibly 

placed  on  the  light  receiving  surface  of  a  solar  cell  mod- 
ule.  None  of  the  above  patent  documents  discloses  an 
information  carrying  body  that  carries  information  invis- 
ibly. 

5  [0025]  Additionally,  no  techniques  have  been  known  to 
date  that  can  arrange  an  information  carrying  body  on 
the  light  receiving  surface  of  a  solar  cell  module  carrying 
data  such  as  some  of  the  electric  characteristics  of  the 
product  obtained  on  the  basis  of  the  l-V  curve  data  of 

10  the  produce  in  addition  to  the  date,  the  process,  the 
rated  values,  the  destination  of  shipment  and  other  data 
of  the  product. 

SUMMARY  OF  THE  INVENTION 
15 

[0026]  Therefore,  it  is  the  object  of  the  present  inven- 
tion  to  provide  a  solar  cell  module  carrying  a  large  vol- 
ume  of  information  on  the  light  receiving  surface  thereof 
and  having  a  very  agreeable  appearance  that  are  free 

20  from  the  problems  of  known  solar  cell  modules  and  a 
method  of  manufacturing  such  a  solar  cell  module. 
[0027]  According  to  the  invention,  the  above  object  is 
achieved  by  providing  a  solar  cell  module  having  an 
information  carrying  body  invisibly  arranged  on  the  side 

25  of  the  light  receiving  surface  and  carrying  information 
about  the  solar  cell  module. 
[0028]  Preferably,  in  a  solar  cell  module  according  to 
the  invention,  said  information  carrying  body  is  made  of 
a  magnetic  material. 

30  [0029]  Preferably,  in  a  solar  cell  module  according  to 
the  invention,  said  information  carrying  body  has 
regions  with  respective  sound  reflectivities  that  are  dif- 
ferent  from  each  other. 
[0030]  Preferably,  in  a  solar  cell  module  according  to 

35  the  invention,  said  information  carrying  body  has 
regions  with  respective  infrared  reflectivities  that  are  dif- 
ferent  from  each  other. 
[0031]  Preferably,  in  a  solar  cell  module  according  to 
the  invention,  said  information  carrying  body  has  a  pho- 

40  tosensitive  color  transitivity  responsive  to  ultraviolet 
rays. 
[0032]  Preferably,  in  a  solar  cell  module  according  to 
the  invention,  said  information  carrying  body  has  a  ther- 
mally  sensitive  color  transitivity. 

45  [0033]  Preferably,  in  a  solar  cell  module  according  to 
the  invention,  said  information  carrying  body  has  a  hue 
similar  to  that  of  the  surrounding  area. 
[0034]  Preferably,  in  a  solar  cell  module  according  to 
the  invention,  said  information  carrying  body  is  trans- 

50  parent  in  the  visible  range. 
[0035]  A  solar  cell  module  according  to  the  invention 
provides  the  following  advantages. 
[0036]  Firstly,  since  the  information  carrying  body  is 
invisible,  it  can  be  arranged  on  the  light  receiving  sur- 

55  face  of  a  solar  cell  module  to  store  necessary  informa- 
tion  without  damaging  the  appearance  of  the  solar  cell 
module. 
[0037]  Secondly,  since  the  information  carrying  body 
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can  be  made  to  have  at  least  a  region  different  from  the 
remaining  areas  of  the  solar  cell  module  in  terms  of 
magnetism,  sound  reflectivity,  infrared  reflectivity,  pho- 
tosensitive  color  transitivity  and/or  thermally  sensitive 
color  transitivity,  it  can  be  arranged  invisibly  and  infor-  5 
mation  can  be  stored  on  and  retrieved  from  it. 
[0038]  Thirdly,  since  the  information  carrying  body  can 
be  made  to  have  a  hue  similar  to  that  of  the  surrounding 
area,  it  can  be  made  invisible. 
[0039]  Additionally,  since  the  information  can  be  made  10 
transparent,  it  can  be  made  invisible  and  arranged  on 
the  photovoltaic  region  of  the  solar  cell  module  without 
reducing  the  photovoltaic  effect  of  the  solar  cell  module. 
In  other  words,  it  is  no  longer  necessary  to  limit  the  area 
to  be  occupied  by  the  information  carrying  body  so  that  15 
it  can  be  made  to  store  a  large  volume  of  information. 
Still  additionally,  since  it  is  no  longer  necessary  to  spare 
an  area  on  the  solar  cell  module  for  arranging  the  infor- 
mation  carrying  body,  the  ratio  of  the  area  dedicated  to 
the  photovoltaic  effect  relative  to  the  entire  area  of  the  20 
light  receiving  surface  can  be  raised. 
[0040]  Still  additionally,  each  individual  solar  cell  mod- 
ule  can  be  identified  by  displaying  its  control  number  on 
the  light  receiving  surface  thereof  so  that  a  solar  cell 
module  array  can  be  installed  on  site  as  designed  opti-  25 
mally  at  the  time  of  shipment. 
[0041  ]  Furthermore,  if  some  of  the  solar  cell  modules 
of  a  solar  cell  module  array  are  damaged  on  the  sur- 
face,  optimal  replacement  solar  cell  modules  can  be 
selected  by  reading  the  l-V  curve  data  stored  on  the  30 
information  carrying  bodys  of  the  spare  solar  cell  mod- 
ules  stored  on  site  to  optimally  design  the  new  solar  cell 
module  array.  Such  an  optimal  design  can  be  realized 
without  difficulty  for  the  new  solar  cell  module  array  by 
using  an  array  designing  program  that  can  be  stored  in  35 
a  portable  personal  computer. 
[0042]  Finally,  if  it  is  necessary  to  replace  the  solar  cell 
modules  damaged  by  foreign  objects  that  have  collided 
with  the  surface  of  the  solar  cell  modules,  the  type  of  the 
solar  cell  modules  and  that  of  the  connectors  used  for  40 
the  modules  can  be  identified  without  dismantling  the 
roof  carrying  the  solar  cell  modules  thereon  when  their 
information  carrying  bodys  are  arranged  on  the  light 
receiving  surface.  Then,  replacement  solar  cell  modules 
can  be  brought  in  and  the  replacing  operation  can  be  45 
performed  highly  efficiently. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

[0043]  so 

FIG.  1  is  a  schematic  cross  sectional  view  of  a  pho- 
tovoltaic  element  that  can  be  used  in  a  solar  cell 
module  according  to  the  invention. 
FIG.  2  is  a  schematic  illustration  of  a  coating  mem-  55 
ber  that  can  be  used  for  a  solar  cell  module  accord- 
ing  to  the  invention. 
FIGS.  3A  and  3B  are  schematic  perspective  views 

of  a  solar  cell  module  according  to  the  invention. 
FIGS.  4A  and  4B  are  schematic  view  of  a  known 
solar  cell  module,  of  which  FIG.  4A  is  a  perspective 
view  and  FIG.  4B  is  a  cross  sectional  view  taken 
along  line  4B-4B  in  FIG.  4A. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

[0044]  Now,  the  present  invention  will  be  described  in 
greater  detail  by  referring  to  the  accompanying  draw- 
ings  that  illustrate  preferred  embodiments  of  the  inven- 
tion.  The  information  carrying  body  for  the  purpose  of 
the  present  invention  is  invisibly  arranged;  i.e.,  carried 
information  cannot  be  seen  by  eyes.  Specifically,  the 
information  carrying  body  is  constituted  by  a  material 
which  cannot  be  discriminated  at  wavelengths  of  e.g. 
400nm  to  700nm. 
[0045]  FIG.  1  is  a  schematic  cross  sectional  view  of  a 
photovoltaic  element  that  can  be  used  for  a  solar  cell 
module  according  to  the  invention. 
[0046]  Referring  to  FIG.  1  ,  a  photovoltaic  element  1  00 
that  can  be  used  for  a  solar  cell  module  according  to  the 
invention  comprises  a  rear  surface  reflection  layer  102, 
a  semiconductor  photoactive  layer  103,  a  transparent 
electrode  104,  an  insulation  layer  105,  a  collector  elec- 
trode  1  06  and  a  positive  bus  bar  electrode  1  07  formed 
sequentially  on  a  flexible  substrate  101  in  the  above 
described  order,  an  insulation  member  109  being  addi- 
tionally  arranged  on  the  positive  bus  bar  electrode  1  07, 
in  addition  to  a  negative  bus  bar  electrode  108  arranged 
on  the  rear  surface  side  of  the  flexible  substrate  101  . 
[0047]  Now,  each  of  the  above  members  will  be 
described  in  detail. 

(flexible  substrate) 

[0048]  The  flexible  substrate  101  operates  as  base 
member  of  the  solar  cell  module  1  00  and  also  as  lower 
electrode.  It  is  typically  made  of  a  material  selected  from 
stainless  steel,  aluminum,  copper,  resin  film  or  ceramic 
having  an  electroconductive  layer  and  the  like. 

(rear  surface  reflection  layer) 

[0049]  The  rear  surface  reflection  layer  1  02  may  be 
made  to  comprise  a  metal  layer  or  a  metal  oxide  layer. 
Materials  that  can  be  used  for  the  metal  layer  include  Al, 
Ag  and  Ni,  whereas  materials  that  can  be  used  for  the 
metal  oxide  layer  include  ZnO,  Ti02  and  Sn02. 

(photoactive  layer) 

[0050]  The  semiconductor  photoactive  layer  1  03  oper- 
ates  for  photoelectric  conversion.  Materials  that  can  be 
used  for  the  layer  include  pn-junction  type  polycrystal- 
line  silicon,  pin-junction  type  amorphous  silicon  and 
compound  semiconductor  materials. 

50 
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(transparent  electrode) 

[0051]  The  transparent  electrode  104  operates  as 
upper  electrode  of  the  solar  cell.  Materials  that  can  be 
used  for  the  transparent  electrode  104  include  ln203,  s 
Sn02,  In203-Sn02  (ITO)  and  ZnO. 

(insulation  layer) 

[0052]  The  insulation  layer  105  is  realized  by  arrang-  w 
ing  an  adhesive  layer  on  each  of  the  opposite  sides  of 
an  insulating  resin  film  base  member.  The  insulating 
resin  film  base  member  operates  for  protecting  the  pho- 
tovoltaic  element  1  00  against  heat  of  hot  solder  and  a 
burred  and/or  broken  positive  bus  bar  electrode  107.  15 
Materials  that  can  be  used  for  the  insulation  layer  105 
include  triacetate  cellulose,  polyethyleneterephthalate, 
polyetherketone,  fluororesin,  polysulfone,  polyamide, 
polyimide  and  polyimideamide. 
[0053]  The  adhesive  agent  that  can  be  used  for  the  20 
purpose  of  the  invention  may  be  of  an  acrylic  type,  a 
rubber  type,  a  silicone  type  or  a  polyvinyl  ether  type. 

(collector  electrode) 
25 

[0054]  A  collector  electrode  1  06  is  arranged  on  the 
transparent  electrode  104  in  order  to  efficiently  collect 
electricity.  The  collector  electrode  106  is  formed  by 
coating  a  metal  wire  typically  made  of  Al,  Ag,  Au,  Ni,  Cu, 
Sn  or  Pt  with  paste  obtained  by  diffusing  electroconduc-  30 
tive  particles  and  a  binding  agent. 

(positive  bus  bar  electrode,  negative  bus  bar  electrode) 

[0055]  The  positive  bus  bar  electrode  107  and  the  35 
negative  bus  bar  electrode  108  are  made  of  a  metal  or 
an  alloy  with  low  electric  resistance.  Examples  of  mate- 
rials  that  can  be  used  for  the  bus  bar  electrodes  include 
metals  such  as  Cu,  Ag,  Au,  Pt,  Al,  Sn,  Pb  and  Ni  and 
alloys  of  any  of  them.  The  bus  bar  electrodes  107,  108  40 
are  made  to  show  a  profile  of  a  foil  strip  or  a  wire. 
[0056]  An  information  carrying  body  as  described  in 
greater  detail  hereinafter  may  be  arranged  on  the  front 
surface  of  the  positive  bus  bar  electrode  1  07. 

45 
(insulation  member) 

[0057]  The  insulation  member  1  09  is  typically  made  of 
polyethyleneterephthalate,  fluororesin,  polyamide  or 
polyimide.  so 
[0058]  An  adhesive  agent  may  be  used  to  preliminarily 
secure  the  insulation  member  109  on  the  positive  bus 
bar  electrode  107.  The  adhesive  agent  may  be  of  an 
acrylic  type,  a  rubber  type,  a  silicone  type  or  a  polyvi- 
nylether  type.  Particularly,  the  use  of  an  adhesive  agent  55 
of  an  acrylic  type  or  a  silicone  type  is  advantageous  for 
the  purpose  of  the  invention  from  the  viewpoint  of  ther- 
mal  resistance,  moisture  resistance  and  coersive  force. 

[0059]  The  insulation  member  1  09  may  be  used  as 
mask  for  making  the  metallic  gloss  of  the  positive  bus 
bar  electrode  107  unrecognizable  from  the  side  of  the 
light  receiving  surface  of  the  solar  cell  module.  If  such  is 
the  case,  the  insulation  member  109  preferably  shows  a 
color  similar  to  that  of  the  photovoltaic  elements  100  or 
that  of  the  flexible  substrate  101  . 
[0060]  As  described  hereinafter,  the  information  carry- 
ing  body  may  be  arranged  on  the  surface  of  the  insula- 
tion  member  109. 

(information  carrying  body) 

[0061  ]  Now,  a  method  of  detecting  an  information  car- 
rying  body,  materials  that  can  be  used  for  an  information 
carrying  body  and  a  method  of  arranging  an  information 
carrying  body  will  be  described  in  detail  below.  For  the 
purpose  of  the  invention,  an  information  carrying  body 
to  be  arranged  on  a  solar  cell  module  according  to  the 
invention  is  different  from  any  conventional  recording 
medium  such  as  a  name  plate  for  displaying  information 
in  that  the  information  stored  therein  in  an  integrated 
manner  can  be  read  out  only  when  an  external  stimulus 
is  applied  to  it.  A  solar  cell  module  according  to  the 
invention  is  provided  with  an  information  carrying  body 
that  is  arranged  invisibly  on  the  light  receiving  surface  of 
the  module. 

(1)  information  carrying  body  containing  a  magnetic 
material 

[0062]  An  information  carrying  body  containing  a 
magnetic  material  is  provided  so  that  it  can  be  detected 
by  a  magnetic  head.  It  can  be  arranged  suitably  by 
depositing  the  magnetic  material  directly  on  a  member 
of  a  solar  cell  module  by  evaporation,  or  alternatively, 
arranging  the  information  carrying  body  comprised  of 
the  magnetic  material  bonded  by  means  of  resin  or 
comprised  of  the  magnetic  material  provided  on  the 
base  member  at  an  appropriate  position  such  as  a  mag- 
netic  tape. 
[0063]  When  an  information  carrying  body  containing 
a  magnetic  material  is  used,  the  magnetic  material  may 
be  oriented  by  a  known  manner  so  that  necessary  infor- 
mation  may  be  stored  in  and  retrieved  from  it.  Alterna- 
tively,  characters  and  other  symbols  may  be  printed  on 
a  desired  position  of  the  substrate  of  a  solar  cell  module 
by  means  of  toner  or  ink  to  which  an  appropriate  mag- 
netic  material  is  added. 
[0064]  Toner  that  can  be  used  for  the  purpose  of  the 
invention  typically  contains  a  magnetic  material  and  a 
binder  resin  to  which  a  pigment  or  a  dye  is  added  if  nec- 
essary.  On  the  other  hand,  ink  that  can  be  used  for  the 
purpose  of  the  invention  contains  a  magnetic  material,  a 
binder  resin  and  a  solvent  to  which  a  pigment  or  a  dye 
is  added  if  necessary. 
[0065]  Information  may  be  written  into  and  read  from 
such  an  information  carrying  body  by  means  of  a  known 
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magnetic  head. 
[0066]  For  the  purpose  of  the  invention,  an  information 
carrying  body  is  realized  by  using  appropriate  materials 
selected  from  those  listed  below  and  arranging  it  in  a 
manner  as  described  below. 
[0067]  Magnetic  materials  that  can  be  used  for  an 
information  carrying  body  for  the  purpose  of  the  inven- 
tion  include  metals  such  as  iron  and  cobalt  or  alloys 
thereof,  metal  oxides  such  as  iron  oxide,  ferrites  such  as 
Mn-Zn  ferrite  and  Ni-Zn  ferrite,  magnetite  and  hematite. 
The  surface  of  particles  of  a  magnetic  material  as 
described  above  may  be  treated  with  silane  or  a  tita- 
nium  type  coupling  agent  in  order  to  encourage  the  dif- 
fusion  of  the  magnetic  material  in  the  resin,  as 
described  below. 
[0068]  Polyester,  styrene,  styrene-acryl,  polymethyl- 
methacrylate,  polyvinylacetate  or  epoxy  can  be  used  for 
the  resin  to  which  the  magnetic  material  is  added  and 
the  binder  resin  to  be  used  in  toner  or  ink  for  the  pur- 
pose  of  the  invention.  Any  of  these  resin  materials  may 
be  used  independently  or  in  combination. 
[0069]  In  order  to  avoid  that  the  arranged  information 
carrying  body  is  degraded  with  time  due  to  irradiated 
light,  heat  and/or  moisture  and  become  colored,  agents 
such  as  an  ultraviolet  absorbing  agent  and/or  an  antioxi- 
dant  is  preferably  added  to  the  base  member  of  the 
information  carrying  body  and  the  resin  of  the  binder. 
[0070]  The  base  member  of  an  information  carrying 
body  to  be  used  for  a  solar  cell  module  according  to  the 
invention  is  preferably  made  of  polymer  film  that  show  a 
high  degree  of  weatherability  and  thermal  resistance. 
Materials  that  can  be  used  for  the  base  member  of  the 
information  carrying  body  include  polyethylenetereph- 
thalate,  polyethylenenaphthalate,  polyimide  and  poly- 
etherimide. 
[0071  ]  Ink  that  can  suitably  be  used  for  the  purpose  of 
the  invention  is  that  of  a  solvent  type  because  it  is  dried 
quickly.  Examples  of  such  solvents  include  acetone,  tol- 
uene,  xylene,  isopropylalcohol,  carbitol,  ethylacetate 
and  methylethylketone. 
[0072]  For  an  information  carrying  body  to  be 
arranged  invisibly,  it  is  necessary  to  select  a  hue  for  the 
base  member  of  the  information  carrying  body  same  as 
that  of  the  surrounding  area.  The  hue  of  the  base  mem- 
ber  can  be  regulated  by  adding  a  desired  pigment  or 
dye  to  the  resin  and  the  toner  or  ink  to  which  the  mag- 
netic  material  is  added. 
[0073]  For  arranging  an  information  carrying  body  on 
the  photovoltaic  region  of  an  solar  cell  module,  the  toner 
or  the  ink  to  be  used  is  preferably  transparent.  If  such  is 
the  case,  a  YIG  based  rare  earth  type  compound,  ferro- 
magnetic  ferrite  or  monocrystalline  or  polycrystalline 
semiconductor  of  yttrium-gallium-garnet  can  be  used  as 
magnetic  material  for  the  purpose  of  the  invention. 
[0074]  For  the  information  stored  on  the  information 
carrying  body  to  be  read  correctly,  preferably  the  gap 
separating  the  information  carrying  body  and  the  mag- 
netic  head  for  reading  the  information  is  minimized  and 

the  information  carrying  body  is  not  affected  by  magnet- 
ism  if  metal  is  used  for  the  rear  surface  members.  Addi- 
tionally,  it  is  desirable  that  the  information  carrying  body 
is  arranged  inside  the  solar  cell  module  because,  other- 

5  wise,  the  information  carrying  body  can  be  peeled  off 
from  the  solar  cell  module  as  it  is  beaten  by  rain  and 
sand  in  bad  weather. 
[0075]  The  information  carrying  body  is  preferably 
arranged  by  printing  on  the  side  of  the  front  surface 

10  sealing  member  of  the  front  surface  member  or 
between  the  front  surface  member  and  the  front  surface 
sealing  member. 
[0076]  While  information  may  be  recorded  in  the  infor- 
mation  carrying  body  in  a  desired  manufacturing  step, 

15  the  operation  of  storing  information  in  the  information 
carrying  body  is  preferably  conducted  at  the  end  of  the 
laminating  process  to  minimize  the  influence  of  heat 
and  store  the  information  that  can  be  obtained  in  the  fin- 
ishing  step  including  the  l-V  curve  data  and  the  type  of 

20  the  connector/cable  of  the  solar  cell  module. 

(2)  information  carrying  body  having  a  region  different 
from  the  remaining  areas  of  the  solar  cell  module  in 
terms  of  sound  reflectivity 

25 
[0077]  An  information  carrying  body  can  be  produced 
by  arranging  a  material  different  from  the  remaining 
areas  of  the  solar  cell  module  in  terms  of  sound  reflec- 
tivity  at  a  desired  position  of  the  module.  Generally,  the 

30  presence  of  such  an  information  carrying  body  is 
detected  by  means  of  an  ultrasonic  wave.  An  ultrasonic 
wave  is  characterized  by  that  it  is  reflected,  absorbed  or 
scattered  by  an  interface  of  two  different  densities  or 
two  different  moduli  of  elasticity.  Therefore,  the  informa- 

35  tion  stored  in  a  solar  cell  module  can  be  retrieved  from 
the  sound  pattern  produced  from  the  module  by  utilizing 
this  characteristic  property  of  an  ultrasonic  wave. 
[0078]  Any  known  device  that  can  emit  an  ultrasonic 
wave  between  1  and  100MHz  can  be  used  as  ultrasonic 

40  source  for  the  purpose  of  the  invention.  Similarly,  a 
known  ultrasonic  sensor  can  be  used  to  detect  the  infor- 
mation  carrying  body  by  arranging  water  or  appropriate 
jelly-like  liquid  on  the  information  carrying  body. 
[0079]  An  information  carrying  body  may  be  arranged 

45  on  a  solar  cell  module  by  printing  invisibly  characters 
and  other  symbols  in  an  appropriate  area  of  the  front 
surface  member,  the  rear  surface  insulation  member  or 
the  rear  surface  member,  using  toner  or  ink  to  which  an 
inorganic  filler  material  such  as  glass  beads  or  an  inor- 

50  ganic  pigment  is  added.  Alternatively,  an  information 
carrying  body  may  be  produced  by  evaporating  metal  or 
metal  oxide  or  by  printing  information  using  toner  or  ink 
to  which  metal  or  metal  oxide  is  added.  Metals  and 
metal  oxides  that  can  be  used  advantageously  for  the 

55  purpose  of  the  invention  include  aluminum,  tin,  zinc, 
copper,  indium  and  oxides  of  these  metals. 
[0080]  While  the  information  carrying  body  may  be 
arranged  at  a  desired  position  on  the  side  of  the  light 
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receiving  surface  of  a  solar  cell  module,  it  is  desirable 
that  the  information  carrying  body  is  arranged  inside  the 
solar  cell  module  because,  otherwise,  the  information 
carrying  body  can  be  peeled  off  from  the  solar  cell  mod- 
ule  or  otherwise  damaged  as  it  is  beaten  by  rain  and 
sand  in  bad  weather. 

(3)  information  carrying  body  having  a  region  different 
from  the  remaining  areas  of  the  solar  cell  module  in 
terms  of  infrared  reflectivity 

[0081  ]  An  information  carrying  body  can  be  invisibly 
formed  by  arranging  a  material  different  from  the 
remaining  areas  of  the  solar  cell  module  in  terms  of 
infrared  reflectivity  at  a  desired  position  of  the  module. 
Then,  the  information  can  be  retrieved  by  irradiating  the 
information  carrying  body  and  the  surrounding  area  with 
infrared  rays  and  utilizing  the  difference  of  infrared 
reflectivity  between  them. 
[0082]  More  specifically,  infrared  rays  that  can  hardly 
be  absorbed  or  reflected  or  found  in  a  near  infrared 
zone  will  be  used  to  irradiate  the  information  carrying 
body  and  the  surrounding  area  and  the  information  is 
retrieved  through  the  difference  of  reflectivity  between 
them.  A  device  adapted  to  emit  infrared  rays  with  a 
wavelength  between  0.8  and  25^m  will  be  used  as  infra- 
red  source.  The  information  carrying  body  can  be 
detected  by  means  of  a  known  detector  comprising  an 
infrared  sensor. 
[0083]  Materials  that  can  be  used  for  the  information 
carrying  body  include  metal  oxide  such  as  silicon  oxide, 
tin  oxide,  indium  oxide,  titanium  oxide  and  zirconium 
oxide. 
[0084]  An  information  carrying  body  can  be  arranged 
by  evaporating  metal  oxide  or  by  printing  information 
using  appropriate  toner  or  ink  to  which  metal  oxide  is 
added. 
[0085]  While  the  information  carrying  body  may  be 
arranged  at  a  desired  position  on  the  side  of  the  light 
receiving  surface  of  a  solar  cell  module,  it  is  desirable 
that  the  information  carrying  body  is  arranged  inside  the 
solar  cell  module  because,  otherwise,  the  information 
carrying  body  can  be  peeled  off  from  the  solar  cell  mod- 
ule  or  otherwise  damaged  as  it  is  beaten  by  rain  and 
sand  in  bad  weather. 

(4)  information  carrying  body  showing  photosensitive 
color  transitivity  relative  to  ultraviolet  rays 

[0086]  An  information  carrying  body  can  be  invisibly 
formed  by  arranging  a  material  different  from  the 
remaining  areas  of  the  solar  cell  module  in  terms  of 
photosensitive  color  transitivity.  Then,  the  information 
can  be  retrieved  by  irradiating  the  information  carrying 
body  and  the  surrounding  area  with  ultraviolet  rays  and 
changing  the  color  of  the  information  carrying  body. 
[0087]  A  device  adapted  to  emit  ultraviolet  rays  with  a 
wavelength  between  200  and  400nm  will  be  used  as 

ultraviolet  source.  The  information  carrying  body  can  be 
detected  by  means  of  a  known  CCD  or  vacuum  pho- 
toamplif  ier  tube. 
[0088]  Color  transitive  materials  that  can  be  used  for 

5  the  information  carrying  body  include  fluorescent  bod- 
ies  such  as  anthracene,  diaminostilbene  and  fluores- 
ceine  and  photochromic  materials  such  as  azobenzene, 
flugide  and  spiropyran. 
[0089]  An  information  carrying  body  can  be  arranged 

10  by  printing  information  at  a  desired  position  of  the  light 
receiving  surface  of  the  solar  cell  module,  using  toner  or 
ink  to  which  an  fluorescent  body  or  a  photochromic 
material  is  added.  The  information  carrying  body  is  pref- 
erably  arranged  on  the  front  surface  member  because 

15  the  front  surface  sealing  member  may  contain  an  ultra- 
violet  absorbing  agent. 
[0090]  While  the  information  carrying  body  may  be 
arranged  at  a  desired  position  on  the  side  of  the  light 
receiving  surface  of  a  solar  cell  module,  it  is  desirable 

20  that  the  information  carrying  body  is  arranged  inside  the 
solar  cell  module  because,  otherwise,  the  information 
carrying  body  can  be  peeled  off  from  the  solar  cell  mod- 
ule  or  otherwise  damaged  as  it  is  beaten  by  rain  and 
sand  in  bad  weather. 

25 
(5)  information  carrying  body  showing  temperature  sen- 
sitive  color  transitivity 

[0091]  An  information  carrying  body  can  be  invisibly 
30  formed  by  arranging  a  material  which  is  invisible  at 

ambient  temperature  or  room  temperature  but  different 
from  the  remaining  areas  of  the  solar  cell  module  in 
terms  of  thermally  sensitive  color  transitivity.  Then,  the 
information  can  be  retrieved  by  heating  the  information 

35  carrying  body  and  the  surrounding  area  and  changing 
the  color  of  the  information  carrying  body. 
[0092]  An  information  carrying  body  adapted  to  such 
a  mode  of  identification  is  transparent  or  shows  a  hue 
similar  to  that  of  the  surrounding  area  but  changes  its 

40  color  when  heated  so  that  it  can  be  detected  typically  by 
means  of  a  photodetector  because  of  the  produced 
color  difference. 
[0093]  Such  an  information  carrying  body  can  be  pro- 
duced  by  using  a  known  thermochromic  material.  More 

45  specifically,  an  information  carrying  body  can  be 
arranged  by  printing  information  at  a  desired  position  of 
the  light  receiving  surface  of  the  solar  cell  module,  using 
toner  or  ink  to  which  a  thermochromic  material  is  added. 
[0094]  While  the  information  carrying  body  may  be 

so  arranged  at  a  desired  position  on  the  side  of  the  light 
receiving  surface  of  a  solar  cell  module,  it  is  desirable 
that  the  information  carrying  body  is  arranged  inside  the 
solar  cell  module  because,  otherwise,  the  information 
carrying  body  can  be  peeled  off  from  the  solar  cell  mod- 

55  ule  or  otherwise  damaged  as  it  is  beaten  by  rain  and 
sand  in  bad  weather. 
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(6)  information  carrying  body  showing  a  hue  similar  to 
that  of  the  surrounding  area,  information  carrying  body 
transparent  in  a  visible  area. 

[0095]  For  the  purpose  of  the  invention,  an  information 
carrying  body  may  be  arranged  at  any  place  on  the  light 
receiving  surface  of  the  solar  cell  module.  However,  the 
information  carrying  body  should  show  a  hue  similar  to 
that  of  the  surrounding  area  or  should  be  transparent. 
[0096]  In  order  to  make  the  information  carrying  body 
to  show  a  hue  similar  to  that  of  the  surrounding  area,  a 
desired  pigment  or  dye  may  be  added  to  the  toner  or  ink 
to  be  used  for  forming  the  information  carrying  body. 
Note  that  the  front  surface  sealing  member  and  the  rear 
surface  sealing  member  will  be  molten  during  the  lami- 
nation  process  to  alter  the  profile  of  the  information  car- 
rying  body  produced  by  evaporation  or  printing  so  that 
the  latter  may  no  longer  be  identified  properly.  There- 
fore,  if  the  information  carrying  body  is  formed  by  evap- 
oration  or  printing,  it  is  preferably  arranged  on  the  front 
surface  member,  the  photovoltaic  element,  the  rear  sur- 
face  insulating  body  or  the  rear  surface  member. 
[0097]  Alternatively,  the  information  carrying  body 
may  be  formed  on  a  separate  member  by  means  of  the 
above  described  technique  and  the  separate  member 
may  be  arranged  between  any  two  members  of  the  lam- 
inate.  However,  such  a  separate  member  should  be  car- 
rying  a  hue  similar  to  the  area  surrounding  the 
information  carrying  body  or  transparent  and  show  a 
high  degree  of  weatherability.  Specific  materials  that 
can  be  used  for  such  a  separate  member  include  polye- 
htyleneterephthalate,  fluorine  resin  film  and  silicone 
resin  film.  The  surface  of  the  separate  member  that  is  to 
be  printed  is  preferably  subjected  to  a  corona  treatment, 
a  plasma  treatment  or  a  treatment  for  improving  the  ink 
adhesion. 
[0098]  Since  the  information  carrying  body  is  invisible, 
the  operators  on  site  may  have  difficulty  in  locating  the 
information  carrying  body  when  it  is  displaced  from  the 
predetermined  proper  position  for  some  reason  or  other. 
Therefore,  an  adhesive  agent  may  be  applied  to  the 
separate  member  and  temporarily  secured  to  the  prede- 
termined  position. 
[0099]  In  order  for  the  information  carrying  body  to  be 
arranged  at  any  position  on  the  light  receiving  surface  of 
the  solar  cell  module,  the  adhesive  agent  is  also 
required  to  show  a  high  degree  of  weatherability.  Prefer- 
ably,  a  silicone  type  adhesive  agent  is  used. 
[0100]  The  information  to  be  stored  on  the  information 
carrying  body  refers  to  the  information  produced  prior  to 
the  time  of  arranging  the  solar  cell  module  on  a  roof. 
Particularly,  it  refers  to  the  information  that  can  be  col- 
lected  when  the  solar  cell  module  is  manufactured. 
[0101]  More  specifically,  the  information  may  include 
the  type  of  the  solar  cell  module  100,  that  of  the  photo- 
voltaic  element  101,  the  rated  values,  the  control  num- 
bers,  the  date  of  manufacture,  the  plant  of  manufacture, 
the  manufacturer,  the  manufacturing  conditions,  the 

destination  of  shipment,  the  components  and  the  types 
of  the  components  of  the  solar  cell  module  as  well  as 
the  electric  characteristics  of  the  photovoltaic  element. 
[0102]  Then,  by  selecting  an  information  carrying 

5  body  as  described  in  any  of  (1  )  through  (6)  above,  it  can 
be  invisibly  arranged  without  damaging  the  appearance 
of  the  solar  cell  module.  Since  the  information  carrying 
body  is  invisible,  the  operators  trying  to  find  the  informa- 
tion  carried  on  the  body  may  experience  difficulty  in 

10  locating  the  information  carrying  body.  However,  such 
difficulty  can  be  avoided  by  defining  the  location  of  the 
information  carrying  body  in  advance,  although  it  may 
not  be  detected  by  a  third  party  with  ease. 
[0103]  Now,  a  coat  used  for  a  solar  cell  module 

15  according  to  the  invention  will  be  described  by  referring 
to  FIG.  2. 
[0104]  In  a  solar  cell  module  according  to  the  inven- 
tion,  the  group  of  photovoltaic  elements  and  the  sur- 
rounding  area  are  covered  by  a  coat.  The  coat 

20  comprises  a  front  surface  sealing  member  202,  a  front 
surface  member  203,  a  rear  surface  sealing  member 
204,  a  rear  surface  insulation  member  205,  a  rear  sur- 
face  member  206  and  a  front  surface  protecting/rein- 
forcing  member  207.  The  group  of  photovoltaic 

25  elements  201  comprises  a  plurality  of  photovoltaic  ele- 
ments  100  described  earlier  by  referring  to  FIG.  1  . 

(front  surface  sealing  member) 

30  [0105]  The  front  surface  sealing  member  202  is  an 
indispensable  member  that  covers  and  fills  the  undula- 
tions  formed  by  the  group  of  photovoltaic  elements  201 
and  protects  the  group  of  photovoltaic  elements  201 
against  temperature  changes  and  the  external  environ- 

35  ment  that  can  severely  apply  moisture  and  impact  to 
them.  It  is  also  necessary  to  firmly  bond  the  front  sur- 
face  member  203  and  the  group  of  photovoltaic  ele- 
ments  201. 
[0106]  Thus,  the  front  surface  sealing  member  202  is 

40  required  to  show  an  enhanced  degree  of  weatherability, 
adhesiveness,  filling  effect,  thermal  resistance,  cold 
resistance  and  impact  resistance.  Resin  materials  that 
can  meet  these  requirements  include  polyolefin  resin 
such  as  ethylene-vinylacetate  copolymer  (EVA),  ethyl- 

45  ene-methylacrylate  copolymer  (EMA),  ethylene-ethyl- 
acrylate  copolymer  (EEA)  and  butyral  resin,  urethane 
resin,  and  silicone  resin. 

(front  surface  member) 
50 

[01  07]  The  front  surface  member  203  is  required  show 
a  high  degree  of  weatherability,  contamination  resist- 
ance,  mechanical  strength  and  reliability  for  a  long 
period  of  time  as  the  solar  cell  module  remains  outdoors 

55  and  exposed  to  ambient  air. 
[0108]  The  front  surface  member  203  of  a  solar  cell 
module  according  to  the  invention  may  be  made  of  fluor- 
oresin,  acryl  resin  or  a  glass  substrate.  Specific  materi- 

8 
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als  that  can  be  used  for  the  front  surface  member  203 
include  polyvinylidene  fluoride,  polyvinyl  fluoride  and 
ethylene-ethylene  tetraf  luoride  copolymer. 

(rear  surface  insulation  member)  s 

[0109]  The  rear  surface  insulation  member  205  is  nec- 
essary  for  keeping  the  electric  insulation  of  the  group  of 
photovoltaic  elements  201  relative  to  the  outside.  It  is 
required  to  be  made  of  a  material  that  shows  an  w 
enhanced  degree  of  electric  insulation,  durability  and 
resistance  against  thermal  expansion  and  thermal  con- 
traction  as  well  as  flexibility.  Materials  that  can  suitably 
be  used  for  the  rear  surface  insulation  member  include 
nylon,  polyethyleneterephthalate  and  polycarbonate.  15 

(rear  surface  sealing  member) 

[01  1  0]  The  rear  surface  sealing  member  204  is  used 
to  bond  the  group  of  photovoltaic  elements  201  and  the  20 
rear  surface  insulation  member  205.  Materials  that  can 
suitably  be  used  for  the  rear  surface  sealing  member 
include  thermoplastic  resin  such  as  ethylene-vinylace- 
tate  copolymer  (EVA),  ethylene-methylacrylate  copoly- 
mer  (EMA),  ethylene-ethylacrylate  copolymer  (EEA),  25 
polyethylene  and  polyvinylbutyral,  a  double  sticky  tape 
and  a  soft  epoxy  bonding  agent. 

(rear  surface  member) 
30 

[01  1  1  ]  The  rear  surface  member  206  is  applied  to  the 
rear  surface  of  the  solar  cell  module  in  order  to  improve 
the  mechanical  strength  of  the  solar  cell  module  and/or 
prevent  distortions  and  warps  due  to  temperature 
change.  It  is  also  used  to  make  the  solar  cell  module  35 
integral  with  the  roof  where  the  module  is  placed.  Pref- 
erable  materials  to  be  used  for  the  rear  surface  member 
include  a  galvanized  iron  sheet  coated  with  a  resin  hav- 
ing  excellent  weatherability  and  anti  -corrosive  property, 
a  plastic  panel  and  a  glass  fiber  reinforced  plastic  panel.  40 

(front  surface  protecting/reinforcing  member) 

[01  1  2]  Materials  that  can  be  used  for  the  front  surface 
protecting/reinforcing  member  207  include  glass  fiber  45 
unwoven  fabric,  glass  fiber  woven  fabric  and  glass  filler, 
of  which  glass  fiber  unwoven  fabric  is  preferable. 

(lamination) 
50 

[01  1  3]  Now,  the  process  of  lamination  for  coating  the 
groups  of  photovoltaic  elements  201  with  the  above 
members  will  be  described. 
[01  1  4]  For  coating  the  group  of  photovoltaic  elements 
201,  the  rear  surface  member  206,  the  rear  surface  55 
sealing  member  204,  the  rear  surface  insulation  mem- 
ber  205  and  the  group  of  photovoltaic  elements  201  are 
sequentially  laid  on  the  plate  of  a  single  vacuum  type 

laminating  machine  with  the  light  receiving  side  facing 
upward  and  then  the  front  surface  protecting/reinforcing 
member  207,  the  front  surface  sealing  member  202  and 
the  front  surface  member  203  are  sequentially  laid  to 
produce  a  laminate. 
[01  1  5]  Then,  a  teflon-coated  fiber  sheet  (0.2mm  thick) 
and  a  silicone  rubber  sheet  (2mm  thick)  are  laid  ther- 
eon.  Then,  the  inside  of  the  laminate  is  evacuated  for  30 
minutes  to  2.1Torr  by  means  of  a  vacuum  pump. 
[01  1  6]  The  laminate  evacuated  by  a  vacuum  pump  is 
put  into  an  oven  that  has  been  heated  to  160°C  in 
advance  and  held  to  that  temperature  for  50  minutes 
before  it  is  taken  out  and  cooled  in  order  to  sufficiently 
promote  the  bridging  reaction  that  proceeds  during  the 
bonding  process  under  pressure. 
[01  1  7]  The  electric  output  of  the  solar  cell  module  can 
be  drawn  out  as  any  conventional  solar  cell  module. 
More  specifically,  electricity  generated  by  the  photo- 
voltaic  elements  can  be  drawn  out  through  the  holes 
bored  through  the  rear  surface  member  306  and  by  way 
of  the  terminal  boxes  307,  308  and  the  wires  309  pro- 
vided  with  connectors  310,  31  1  as  shown  in  FIG.  4B. 
[01  18]  A  solar  cell  module  according  to  the  invention 
may  be  provided  with  a  storage  medium  adapted  to 
electronically  or  magnetically  store  information  in  addi- 
tion  to  the  information  carrying  body  invisibly  arranged 
on  the  light  receiving  surface. 
[0119]  It  should  be  noted,  however,  such  a  storage 
medium  is  different  from  a  storage  medium  for  simply 
storing  information  in  the  form  of  characters  and/or 
other  symbols  such  as  a  name  plate  as  described  ear- 
lier. 
[01  20]  FIGS.  3A  and  3B  show  schematic  perspective 
views  of  a  solar  cell  module  according  to  the  invention. 
FIG.  3A  shows  the  light  receiving  surface  of  the  solar 
cell  module,  while  FIG.  3B  shows  the  rear  surface  of  the 
solar  cell  module. 
[0121]  Referring  to  FIGS.  3A  and  3B,  the  solar  cell 
module  10  comprises  a  photovoltaic  element  section  1  1 
that  operates  for  photoelectric  conversion  and  a  support 
panel  1  2  for  supporting  the  photovoltaic  element  section 
11. 
[01  22]  The  side  of  the  support  panel  1  2  that  receives 
the  photovoltaic  element  section  1  1  is  the  light  receiving 
surface  of  the  solar  cell  module. 
[0123]  The  solar  cell  module  10  further  comprises  a 
name  plate  1  7  arranged  on  the  surface  opposite  to  the 
light  receiving  surface,  an  output  means  for  feeding  the 
electricity  generated  by  the  photovoltaic  element  sec- 
tion  1  1  to  the  outside  and  a  storage  medium  1  3  for  stor- 
ing  information. 
[01  24]  The  output  means  and  the  storage  medium  1  3 
are  arranged  on  the  rear  surface  of  the  solar  cell  module 
10,  that  is  not  exposed  to  sun  beams  and  hence  high 
temperature. 
[0125]  The  output  means  comprises  a  terminal  box 
14,  wires  15  and  connectors  16  and  the  solar  cell  mod- 
ule  10  can  be  connected  to  another  solar  cell  module  or 

25 

30 

35 
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some  other  power  collecting  means  (not  shown)  by  way 
of  the  connectors  16  in  order  to  output  the  generated 
power  from  the  solar  cell  module  10. 
[0126]  Thus,  the  solar  cell  module  10  comprising  a 
storage  medium  13  can  store  information  by  a  volume 
much  greater  than  the  volume  of  information  that  can  be 
stored  in  the  information  carrying  body. 
[0127]  The  storage  medium  13  is  a  non-volatile  stor- 
age  medium  from  which  no  data  will  be  erased  unless  a 
special  instruction  is  given  to  it  to  erase  any  of  the  data 
it  stores  and  operates  as  means  for  storing  information 
in  an  invisible  form.  More  specifically,  the  non-volatile 
storage  medium  is  typically  a  semiconductor  memory. 
[0128]  The  information  stored  in  such  a  storage 
medium  1  3  is  the  information  obtained  before  the  solar 
cell  module  is  arranged  on  the  roof  and  may  include  the 
type  of  the  solar  cell  module  10,  that  of  the  photovoltaic 
element  section  1  1  ,  the  rated  values,  the  control  num- 
bers,  the  date  of  manufacture,  the  plant  of  manufacture, 
the  manufacturer,  the  manufacturing  conditions,  the 
destination  of  shipment,  the  components  and  the  types 
of  the  components  of  the  solar  cell  module  as  well  as 
the  electric  characteristics  of  the  photovoltaic  element. 
[0129]  The  storage  medium  13  also  stores  information 
that  is  otherwise  stored  on  the  name  plate  of  a  conven- 
tional  solar  cell  module,  the  log  book  and/or  the  data 
base  of  a  computer. 
[0130]  Such  information  will  be  stored  in  the  storage 
medium  1  3  by  means  of  a  writing  means  (not  shown) 
before  the  solar  cell  module  10  is  mounted  on  a  roof. 
After  the  installation  of  the  solar  cell  module,  any  part  of 
the  large  volume  of  information  stored  in  the  storage 
medium  may  be  read  out  by  means  of  a  reading  means 
(not  shown). 
[0131]  Thus,  a  solar  cell  module  according  to  this 
embodiment  of  the  invention  can  store  a  large  volume  of 
information  in  an  integrated  manner  in  addition  to  the 
information  stored  on  the  name  plate  of  the  module.  The 
volume  of  information  that  can  be  stored  in  the  solar  cell 
module  is  comparable  to  that  of  a  log  book  or  the  data 
base  of  a  computer.  The  information  can  then  be  read 
out  directly  from  the  storage  medium. 
[0132]  Additionally,  since  the  non-volatile  storage 
medium  13  is  arranged  on  the  side  opposite  to  the  light 
receiving  surface  of  the  solar  cell  module,  it  does  not 
block  the  light  striking  the  light  receiving  surface  and 
hence  it  does  not  reduce  the  photovoltaic  effect  of  the 
solar  cell  module. 
[01  33]  As  described  above,  the  storage  medium  1  3  of 
the  solar  cell  module  is  arranged  on  the  side  opposite  to 
the  light  receiving  surface  of  the  solar  cell  module  10  so 
that  the  non-volatile  storage  medium  can  reliably  store 
information  if  it  is  a  semiconductor  memory  that  is 
poorly  heat-resistant  because  the  side  opposite  to  the 
light  receiving  surface  is  least  subject  to  temperature 
rise,  although  the  temperature  of  the  light  receiving  sur- 
face  can  rise  remarkably  during  the  day  time  when  it  is 
irradiated  with  sun  beams. 

[0134]  The  input/output  means  of  a  solar  cell  module 
according  to  this  embodiment  of  the  invention  may  be 
arranged  either  on  the  light  receiving  surface  or  the  side 
opposite  to  it.  If  the  input/output  means  is  arranged  on 

5  the  light  receiving  surface  of  the  solar  cell  module,  the 
information  stored  in  the  storage  medium  can  be  read 
out  to  the  outside  and  additional  information  can  be  writ- 
ten  into  it  from  outside  without  dismantling,  if  partly,  the 
roof  on  which  the  solar  cell  module  is  installed  even 

10  when  the  information  is  necessary  for  the  purpose  of 
maintenance.  An  optical,  magnetic,  electrostatic  or 
electric  telecommunication  means  may  be  used  to  com- 
municate  with  the  storage  medium  by  way  of  the 
input/output  means.  If  the  input/output  means  is 

w  arranged  on  the  light  receiving  surface  of  the  solar  cell 
module,  an  optical,  magnetic,  electrostatic  or  electric 
telecommunication  means  may  be  used  to  communi- 
cate  with  the  storage  medium  without  dismantling  the 
system. 

20  [0135]  Now,  a  solar  cell  module  according  to  the 
invention  will  be  described  further  by  way  of  examples. 

EXAMPLE  1 

25  [01  36]  A  solar  cell  module  was  prepared  in  a  manner 
as  described  below  for  this  example. 

(preparation  of  collector  electrodes) 

30  [0137]  For  the  metal  wire  of  each  collector  electrode, 
a  1  0Omm0  copper  wire  was  used  and  electroconduc- 
tive  resin  was  prepared  in  the  following  way. 
[01  38]  A  mixed  solvent  containing  a  2.5g  of  ethyl  ace- 
tate  and  a  2.5g  of  isopropyl  alcohol  was  put  into  a  dis- 

35  persive  shaking  bottle.  Then,  a  22.  Og  of  urethane  resin 
was  added  to  the  shaking  bottle  as  principal  agent  and 
agitated  thoroughly  by  means  of  a  ball  mill.  Then,  a  1  .1g 
of  block  isocyanate  and  a  1  0g  of  dispersant  glass  beads 
(1mm0)  were  added  to  the  above  solution.  Thereafter, 

40  a  2.5g  of  carbon  black  with  an  average  primary  particle 
diameter  of  0.05nm  was  added  to  the  above  solution  as 
electroconductive  particles.  Then,  the  shaking  bottle 
containing  the  above  substances  was  shaken  by  means 
of  a  paint  shaker  for  1  0  hours  and  the  dispersant  glass 

45  beads  were  removed  from  the  produced  paste. 
[01  39]  Subsequently,  the  copper  wire  was  coated  with 
the  above  electroconductive  resin  by  means  of  a  wire 
coating  machine.  In  the  coating  process,  a  copper  wire 
feed  reel  was  placed  in  position  and  the  copper  wire 

so  was  pulled  toward  a  take-up  reel  under  tension,  while 
the  electroconductive  resin  was  poured  into  the  coater. 
Thus,  the  copper  wire  was  coated  with  the  resin  as  it  is 
taken  up  by  the  take-up  reel. 

55  (preparation  of  a  semiconductor  layer) 

[0140]  An  Al  layer  (5.000A  thick)  and  a  ZnO  layer 
(5.000A  thick)  were  formed  sequentially  as  rear  surface 
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reflection  layer  on  a  cleaned  stainless  steel  substrate  by 
sputtering.  Then,  an  n-type  a-Si  layer,  an  i-type  a-Si 
layer  and  a  p-type  microcrystalline  nc-Si  'ayer  were 
formed  by  plasma  CVD  respectively  from  a  mixture  gas 
of  SiH4,  PH3  and  H2,  a  mixture  gas  of  SiH4  and  H2  and 
a  mixture  gas  of  SiH4,  BF3  and  H2  to  produce  a  tandem 
type  a-Si  photoelectric  conversion  semiconductor  multi- 
layer  comprising  a  150A  thick  n-layer,  a  4.000A  thick  i- 
layer,  a  1  00A  thick  p-layer,  a  1  00A  thick  n-layer,  an  800A 
thick  i-layer,  and  a  1  00A  thick  p-layer. 
[0141]  Then,  an  ln203  thin  film  (700A  thick)  was 
formed  as  transparent  electroconductive  layer  by  evap- 
orating  In  in  an  02  atmosphere  by  means  of  a  resist- 
ance  heating  technique. 

(preparation  of  photovoltaic  elements) 

[0142]  Photovoltaic  elements  were  prepared  in  the  fol- 
lowing  way. 

(1)  The  transparent  electrode  was  partly  removed 
from  the  light  receiving  surface  of  the  semiconduc- 
tor  layer  with  a  surface  area  of  356mm  x  239mm  by 
means  of  etching  paste  containing  ferric  chloride  as 
principal  ingredient  and  a  commercially  available 
printing  machine  until  the  photovoltaic  region  takes 
a  surface  area  of  800cm2  so  that  a  photovoltaic 
region  and  a  non-photovoltaic  region  were  formed 
on  the  light  receiving  surface. 
(2)  Then,  a  100nm  thick  hard  copper  layer  was 
bonded  to  the  rear  surface  of  the  semiconductor 
layer  as  negative  bus  bar  electrode  by  laser  weld- 
ing. 
(3)  An  insulation  layer  (50nm  thick  /  25^m  thick 
polyimide  /  25^m  thick  silicone  adhesive  /  75^m 
thick  polyethyleneterephthalate  /  50nm  thick  sili- 
cone  adhesive)  was  bonded  to  the  non-photovoltaic 
region  in  such  a  way  that  the  polyimide  is  arranged 
in  the  non-photovoltaic  region  on  the  light  receiving 
surface. 
(4)  The  collector  electrodes  were  arranged  with  a 
distance  of  5.5mm  separating  them  and  secured  to 
the  insulation  layer  at  the  ends  thereof. 
(5)  A  piece  of  silver-plated  hard  copper  (100nm 
thick  and  5.5mm  wide)  was  arranged  on  the  collec- 
tor  electrodes  and  the  bonding  member  as  positive 
bus  bar  electrode. 
(6)  One  of  the  collector  electrodes  and  the  transpar- 
ent  electrode  were  heated  to  200°C  under  pressure 
of  1  kg/cm2  for  1  minute  in  order  to  bond  them 
together. 
(7)  The  other  collector  electrode  and  the  positive 
bus  bar  electrode  were  heated  to  200°C  under 
pressure  of  5kg/cm2  for  1  5  seconds  on  the  positive 
bus  bar  electrode  in  order  to  bond  them  together. 
Thus,  desired  photovoltaic  elements  were  obtained. 
(8)  A  1  0Ourn  thick  black  polyethyleneterephthalate 
layer  and  a  30nm  thick  acryl  adhesive  agent  layer 

were  formed  as  insulation  member  on  the  positive 
bus  bar  electrode. 

(formation  of  an  information  carrying  body) 
5 

[0143]  A  magnetic  paint  (transparent  ferromagnetic 
material:  100  weight  portions,  saponified  ethylene-viny- 
lacetate  copolymer:  8  weight  portions,  polyurethane 
resin:  8  weight  portions,  MIBK:  91  weight  portions,  tolu- 

10  ene:  91  weight  portions,  cyclohexanone:  91  weight  por- 
tions)  was  applied  to  the  front  surface  sealing  member 
side  of  the  front  surface  member  to  a  thickness  of  1  urn 
to  produce  an  information  carrying  body. 

15  (lamination) 

[01  44]  For  coating  the  group  of  photovoltaic  elements, 
the  rear  surface  member,  the  rear  surface  sealing  mem- 
ber,  the  rear  surface  insulation  member,  the  rear  surface 

20  sealing  member  and  the  group  of  photovoltaic  elements 
were  sequentially  laid  on  the  plate  of  a  single  vacuum 
type  laminating  machine  with  the  light  receiving  side 
facing  upward  and  then  the  front  surface  protecting/rein- 
forcing  member,  the  front  surface  sealing  member  and 

25  the  front  surface  member  were  sequentially  laid  to  pro- 
duce  a  laminate.  Then,  a  teflon-coated  fiber  sheet 
(0.2mm  thick)  and  a  silicone  rubber  sheet  (2.3mm  thick) 
were  laid  thereon.  Then,  the  inside  of  the  laminate  was 
evacuated  for  30  minutes  to  2.1Torr  by  means  of  a  vac- 

30  uum  pump. 
[0145]  The  laminate  evacuated  by  a  vacuum  pump 
was  put  into  an  oven  that  has  been  heated  to  160°C  in 
advance  and  held  to  that  temperature  for  50  minutes 
before  it  was  taken  out  and  cooled  in  order  to  sufficiently 

35  promote  the  bridging  reaction  that  proceeds  during  the 
bonding  process  under  pressure. 

(storing  information  in  the  information  carrying  body) 

40  [0146]  Information  was  stored  as  digital  signals  in  the 
magnetic  tape  in  the  solar  cell  module  prepared  in  an 
above  described  procedure  by  means  of  a  magnetic 
head. 

45  (reading  information  from  the  information  carrying  body) 

[0147]  The  information  stored  in  the  information  carry- 
ing  body  was  read  out  by  means  of  a  magnetic  head. 

50  EXAMPLE  2 

[0148]  In  this  example,  the  procedure  of  Example  1 
was  followed  to  prepare  a  solar  cell  module  except  that 
the  arrangement  of  the  information  carrying  body  was 

55  modified  in  a  manner  as  described  below. 
[0149]  In  the  solar  cell  module  of  Example  2,  an  infor- 
mation  carrying  body  was  prepared  by  printing  a  bar 
code  pattern  as  information  to  be  stored  on  it  by  means 

11 
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of  solvent  type  ink  (containing  silicon  oxide  as  additive: 
5  weight  portions,  epoxy  resin  as  binder:  100  weight 
portions)  on  the  group  of  photovoltaic  elements 
arranged  on  the  front  surface  sealing  member  side  of 
the  front  surface  member  before  preparing  a  laminate. 

(reading  information  from  the  information  carrying  body) 

[0150]  Water  drops  were  placed  on  the  information 
carrying  body.  Then,  an  ultrasonic  wave  with  a  fre- 
quency  of  50MHz  was  applied  to  it  and  the  reflected 
sound  was  detected  by  an  ultrasonic  sensor  to  read  the 
bar  code  pattern  of  the  information  carrying  body. 

EXAMPLE  3 

[0151]  In  this  example,  the  procedure  of  Example  1 
was  followed  to  prepare  a  solar  cell  module  except  that 
the  arrangement  of  the  information  carrying  body  was 
modified  in  a  manner  as  described  below. 
[0152]  In  the  solar  cell  module  of  Example  3,  an  infor- 
mation  carrying  body  was  prepared  by  printing  a  bar 
code  pattern  as  information  to  be  stored  on  it  by  means 
of  solvent  type  ink  (containing  titanium  oxide  as  addi- 
tive:  5  weight  portions,  epoxy  resin  as  binder:  100 
weight  portions,  xylene  as  solvent:  300  weight  portions) 
in  a  region  of  the  side  of  the  light  receiving  surface  of  the 
rear  surface  member  where  the  group  of  photovoltaic 
elements  are  not  arranged  before  preparing  a  laminate. 

(reading  information  from  the  information  carrying  body) 

[0153]  The  information  carrying  body  was  irradiated 
with  a  monochromatic  beam  of  carbon  oxide  laser  with 
a  wavelength  of  10.6nm  and  the  reflected  beam  was 
detected  by  an  infrared  sensor  to  read  the  bar  code  pat- 
tern  of  the  information  carrying  body. 

EXAMPLE  4 

[0154]  In  this  example,  the  procedure  of  Example  1 
was  followed  to  prepare  a  solar  cell  module  except  that 
the  arrangement  of  the  information  carrying  body  was 
modified  in  a  manner  as  described  below. 
[0155]  In  the  solar  cell  module  of  Example  4,  an  infor- 
mation  carrying  body  was  prepared  by  printing  a  bar 
code  pattern  as  information  to  be  stored  on  it  by  means 
of  a  paint  (containing  anthracene  as  additive:  0.1  weight 
portions,  polyester  resin  as  binder:  100  weight  portion) 
on  the  front  surface  sealing  member  side  of  the  front 
surface  member  at  a  position  right  above  the  photo- 
voltaic  elements  or  on  the  light  receiving  surface  side 
before  preparing  a  laminate. 

(reading  information  from  the  information  carrying  body) 

[0156]  The  information  carrying  body  was  irradiated 
with  light  from  a  metal  halide  lamp  from  which  wave- 

lengths  above  380nm  were  completely  eliminated  by 
means  of  a  color  filter  and  fluorescence  of  400nm  was 
detected  by  means  of  a  CCD  to  read  the  bar  code  pat- 
tern  of  the  information  carrying  body. 

5  [0157]  In  each  of  above  Examples  1  through  4,  an 
information  carrying  body  was  invisibly  arranged  on  the 
light  receiving  surface  of  the  solar  cell  module  and  the 
necessary  information  could  be  retrieved  from  the  infor- 
mation  carrying  body. 

10  [0158]  A  solar  cell  module  has  a  very  agreeable 
appearance  and  can  carry  a  large  volume  of  information 
on  the  light  receiving  surface  thereof.  An  information 
carrying  body  storing  information  (including,  for  exam- 
ple,  the  date,  the  process  the  rated  values,  the  destina- 

15  tion  of  shipment,  l-V  curve  data  and  other  data)  for 
identifying  the  module  is  invisibly  arranged  on  the  light 
receiving  surface  side  of  the  solar  cell  module  (e.g.,  on 
the  front  surface  sealing  member  or  the  front  surface 
member  of  the  photovoltaic  elements). 

20 
Claims 

1.  A  solar  cell  module,  having  an  information  carrying 
body  invisibly  arranged  on  the  side  of  the  light 

25  receiving  surface  of  the  solar  cell  module  and  carry- 
ing  information  about  the  solar  cell  module. 

2.  A  solar  cell  module  according  to  claim  1  ,  wherein 
said  information  carrying  body  is  made  of  a  mag- 

30  netic  material. 

3.  A  solar  cell  module  according  to  claim  1  ,  wherein 
said  information  carrying  body  has  regions  with 
respective  sound  reflectivities  that  are  different  from 

35  each  other. 

4.  A  solar  cell  module  according  to  claim  1  ,  wherein 
said  information  carrying  body  has  regions  with 
respective  infrared  reflectivities  that  are  different 

40  from  each  other. 

5.  A  solar  cell  module  according  to  claim  1  ,  wherein 
said  information  carrying  body  has  a  photosensitive 
color  transitivity  responsive  to  ultraviolet  rays. 

45 
6.  A  solar  cell  module  according  to  claim  1  ,  wherein 

said  information  carrying  body  has  a  thermally  sen- 
sitive  color  transitivity. 

so  7.  A  solar  cell  module  according  to  claim  1  ,  wherein 
said  information  carrying  body  has  a  hue  similar  to 
that  of  the  surrounding  area. 

8.  A  solar  cell  module  according  to  claim  1  ,  wherein 
55  said  information  carrying  body  is  transparent  in  the 

visible  region. 

9.  A  method  of  manufacturing  a  solar  cell  module, 

12 



23 EP  0  964  457  A2 

comprising  a  step  of  invisibly  arranging  an  informa- 
tion  carrying  body  carrying  information  about  the 
solar  cell  module  on  the  side  of  the  light  receiving 
surface  of  the  solar  cell. 

5 
10.  A  method  of  manufacturing  a  solar  cell  module 

according  to  claim  9,  wherein  said  information  car- 
rying  body  is  made  of  a  magnetic  material. 

11.  A  method  of  manufacturing  a  solar  cell  module  to 
according  to  claim  9,  wherein  said  information  car- 
rying  body  has  regions  with  respective  sound 
reflectivities  that  are  different  from  each  other. 

12.  A  method  of  manufacturing  a  solar  cell  module  ts 
according  to  claim  9,  wherein  said  information  car- 
rying  body  has  regions  with  respective  infrared 
reflectivities  that  are  different  from  each  other. 

13.  A  method  of  manufacturing  a  solar  cell  module  20 
according  to  claim  9,  wherein  said  information  car- 
rying  body  has  a  photosensitive  color  transitivity 
responsive  to  ultraviolet  rays. 

14.  A  method  of  manufacturing  a  solar  cell  module  25 
according  to  claim  9,  wherein  said  information  car- 
rying  body  has  a  thermally  sensitive  color  transitiv- 
ity. 

15.  A  method  of  manufacturing  a  solar  cell  module  30 
according  to  claim  9,  wherein  said  information  car- 
rying  body  has  a  hue  similar  to  that  of  the  surround- 
ing  area. 

16.  A  method  of  manufacturing  a  solar  cell  module  35 
according  to  claim  9,  wherein  said  information  car- 
rying  body  is  transparent  in  the  visible  region. 

17.  A  method  of  manufacturing  a  solar  cell  module 
according  to  claim  9,  wherein  said  information  to  be  40 
stored  in  said  information  carrying  body  can  be 
stored  in  a  step  of  manufacturing  the  solar  cell  mod- 
ule. 

18.  A  solar  cell  module  according  to  claim  1,  wherein  45 
the  information  carried  in  the  information  carrying 
body  is  invisible  at  wavelengths  of  the  400nm  to 
700nm. 

55 
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