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INTERNATIONAL ELECTROTECHNICAL COMMISSION  
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DEVICE EMBEDDED SUBSTRATE – GUIDELINES – DATA FORMAT 

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  nati onal  e l ectrotechn ical  comm i ttees  ( I EC National  Committees).  The  object  of I EC  i s  to  promote  i n ternationa l  
co-operation  on  a l l  q uestions  concern ing  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l d s.  To  th i s  end  and  i n  
add i ti on  to  other acti vi ti es,  I EC publ i shes  I n ternati onal  S tandards,  Techn ical  Speci fi cati ons,  Techn ical  Reports,  
Publ i cl y Avai l ab le  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC Publ i cation(s) ”) .  Thei r 
preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Comm i ttee  i n terested  i n  the  subject  deal t  wi th  
may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-governmental  organ i zati ons  l i a i s i ng  
wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osely wi th  the  I n ternational  Organ i zation  for 
S tandard i zati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by ag reement  between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Comm ittees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con tent  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  exten t poss ible  i n  thei r nati onal  and  reg i ona l  pub l i cations.  Any d i vergence  between  
any I EC Publ i cati on  and  the  correspond ing  national  or reg iona l  publ i cati on  shal l  be  cl earl y i n d icated  i n  the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other d amage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  expenses  
ari s i ng  ou t  of the  publ i cati on ,  u se  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC Publ i cations.  

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  possib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subj ect  of paten t  
ri gh ts.  I EC shal l  not  be  he l d  responsibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

A PAS  is  a  techn ical  speci fication  not fu l fi l l i ng  the  requ i rements  for a  s tandard ,  bu t made 
avai l ab le  to  the  publ ic.  

I EC PAS 62878-2-5  was  subm i tted  by the  JPCA (Japan  E lectron ics  Packag ing  and  Ci rcu i ts  
Association)  and  has  been  processed  by I EC  techn ical  committee  91 :  E lectron ics  assembly 
technology.  

I t  i s  based  on  JPCA-EB02  (201 1 ) .  I t  i s  publ ished  as  a  double- logo  I EC / JPCA PAS.  

 

The  text  of th i s  PAS  i s  based  on  the  
fol l owing  document:  

Th i s  PAS  was  approved  for 
publ i cation  by the  P-members  of the  
comm i ttee  concerned  as  i nd icated  i n  

the  fol l owi ng  document 

Draft PAS  Report on  voting  

91 /1 257/PAS  91 /1 264/RVD  

 
Fol lowing  publ ication  of th is  PAS,  wh ich  is  a  pre-standard  publ ication ,  the  techn ical  committee  
or subcommittee  concerned  may transform  i t  i n to  an  I n ternational  Standard .  
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Th is  PAS shal l  remain  va l i d  for an  i n i tia l  maximum  period  of 3  years  starting  from  the  publ ication  
date.  The  val id i ty may be  extended  for a  s ing le  period  up  to  a  maximum  of 3  years ,  at  the  end  of 
wh ich  i t  shal l  be  publ ished  as  another type  of normative  document,  or shal l  be  wi thdrawn .  
 

IMPORTANT – The  'colour inside'  logo  on  the  cover page  of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore print  th is  document using  a  
colour printer.  
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DEVICE EMBEDDED SUBSTRATE – GUIDELINES – DATA FORMAT 
 
 
 

1  Scope 

This  part of I EC  62878  defines  the  data  format for acti ve  and  pass ive  devices  embedded  i ns ide  
an  organ ic board  whose  e lectrica l  connections  are  made  by means  of a  via,  e l ectroplating ,  
conductive  paste  or prin ti ng  of conductive  material .  The  basic structures,  the  term inology,  
re l iabi l i ty tests  and  a  design  gu ide  are  described  in  the  “Standard  of device  embedded  
substrate",  JPCA EB01 ,  fourth  ed i tion .  

A device  embedded  substrate  con tains  device(s)  i n  the  board  and  i s  connected  i n  a  3D  way.  
Conventional  2D  design  technology us ing  GERBER format cannot describe  a l l  the  connection  
i n formation  in  a  device  embedded  substrate.  We have  several  proposals  to  express  3D  data  
formats  bu t they cannot describe  the  structures  g i ven  i n  EB01 .  The  JPCA Committee  for 
standard ization  of device  embedded  substrates  has  stud ied  various  formats  and  developed  a  
format,  FUJ IKO V-1 . 0 ,  wh ich  can  express  substrate  des ign  data  i n  CAM  data  used  in  actual  
production .  Th is  Publ icl y Avai l able  Speci fication  (PAS)  described  the  FUJ IKO  data  format.  

F i gure  1 . 1  shows  the  design  fl ow of a  device  embedded  substrate.  The  des ign  data  can  be  
d i rectl y sent to  a  board  manufacturing  system  us ing  the  FUJ IKO  format,  or can  be  converted  to  
CAM  data  and  then  be  used  in  production .  The  data  con tain  3D  in formation  of coord inates  and  
shapes  of devices  used .  I t  i s  poss ib le  to  check the  status  of device  embedd ing  in  a  board ,  and  
a lso  make i t  a  common  knowledge  in  production  know-how of a  production  l i ne.  

Th is  PAS describes  the  express ion  of 3D  data  i n formation ,  the  concept of l ayers,  the  s tructure  of 
board  data,  and  defin i ti ons  of i n formation  repeated l y used  i n  design .  
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Figure 1 . 1  – F low chart of design  of device  embedded  substrate  

1 . 1  Purpose  

Th is  fi l e  format describes  the  detai l ed  3D  i n formation  of the  fol lowing  electron ic ci rcu i t boards  
i nclud ing  device  embedded  substrate  and  S iP  (system  i n  package),  and  makes  i t  possib le  to  use  
necessary i n formation  from  the  stage  of design  to  fabrication  of products.  

1 .2  Appl icable  range  

1 . 2. 1  Product 

I t  i s  poss ib le  to  main ta in  the  fol lowing  design  i n formation  of device  embedded  substrate  as  
shown  i n  F igure  1 . 2 .  

1 )  I n formation  of ins ide  device  embedded  substrate  and  surface  mounting .  

2)  Assembly i n formation  of S iP  (System  i n  Package) .  
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A Embedded  acti ve  device  E  I nner pattern  

B  Surface  mounted  acti ve  device  F  Surface  pattern  

C  Surface  mounted  passi ve  device  G  Solder res i st  

D  Layer connecti ng  via  

A

C
E
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B

D

E
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A

C
E

F
B

D

E

F
 

A CSP  D  Wi re  bond ing  

B  Bare  d i e  sem iconductor device  E  I n terposer 

C  Solder ba l l  F  Solder ba l l  

Figure  1 . 2  – General  concept of product  

1 . 2.2  Process  

The format describes  main tained  and  avai lable  i n formation  of each  stage  in  production  as  
described  in  F igure  1 . 1  

1 )  Des ign  

2)  S imu lation  

3)  Substrate  fabrication  

4)  Device  embedd ing  

5)  Test.  
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Table  1 . 1  – Information  requ ired  in  production  

Process  Hold ing  data  of Data  avai lable  for 

Design  Ci rcu i t  

Components  

Shape  of the  board  

Board  structure  

Design/Production  ru l e  
(for check)  

L im i ted  cond i ti on  

Net l i s t  

S imu lation  Ci rcu i t  

Characteri sti cs  of 
components  

Board  properti es  (material s )  

Board  structure  

Art  work  

E lectri cal  properti es  

Thermal  properti es  

Mechan ica l  properti es  

E lectron ic properties  

Add i ti onal  i n formation  i n  
production  

Substrate  fabrication  Art  work  

Dri l l i ng  

Symbol  marks  

Panel  format  

Equ ipment  

Add i ti onal  i n formation  i n  
production  

Device  embedd ing  Component shape  

Embedd ing  posi ti on  

I n terconnection  term inal s  

Symbol  marks  

Equ ipment  

Relati ve  pos i ti ons  of 
component  

Component l i s t  

Test  Art  work 

Component shape  

Component posi ti on  

Term inal  i n formation  

Marks  

E lectri cal  test  equ ipment  

Video  image  i nspection  

 

1 .3  Features  

Data  format has  the  fol lowing  characteristics:  

1 )  can  con tain  the  structure  of the  device  embedd ing  substrate  speci fied  i nEB01 ;  

2)  can  con ta in  i n formation  of S iP  in  general  (ch ip  stack,  PoP TSV,  wi re  bond ing ,  fl ip-ch ip,  
i n terposer,  etc. ) ;  

3)  des ign  data  of term inal  pos i ti ons  of embedd ing  device  i n  a  vi rtual  l ayer speci fi ed  i n  EB01 ;  

4)  i n formation  of i n ternal  structure  of devices  such  as  S iP  wh ich  cannot be  described  as  a  
structu re  of a  device  embedded  substrate  and  of a  term inal  s tructu re  as  3D  design  data;  

5)  seam less  keeping  of design  data  of devices  having  d i fferen t level  such  as  S iP  and  of 
embedd ing  substrate.  

1 .3. 1  Maintenance  of the  device  embedded  substrate  structure  

I t  i s  poss ib le  to  keep and  i l l ustrate  the  3D  structure  of device  embedded  substrate  as  shown  in  
F igu re  1 . 3.  I t  i s  a lso  poss ible  to  check i ts  3D  structure .  
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A Embedded  acti ve  device  D  Pad  connection  

B  Embedded  passive  device  E  Space  wi thout  board  materi a l  

C  Via  connection  

Figure 1 .3  – Example of a  structure  of a  device embedded  substrate  

1 .3.2  Maintenance  of SiP  in terposer structure  

I t  i s  possib le  to  keep  and  i l l ustrate  the  3D  structure  of S iP  substrate  as  shown  i n  F igure  1 . 4 .  I t  i s  
a lso  poss ible  to  check structures  of fl i p-ch ip  and  wi re  bond ing  mounting .  
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A I n terposer D  I n terposer 

B  F l i p-ch ip  connection  E  Package  

C  Wi re  bond ing  connection  F  Solder ba l l  

Figure 1 .4  – Examples  of a  structure  of a  SiP  i n terposer 

1 . 3.3  Maintenance  of design  data wi th  a  vi rtual  l ayer of terminal  posi tions  of 
embedded  device(s)  

I t  i s  poss ib le  to  keep the  des ign  data  defined  i n  EB01  of the  term inal  pos i ti on  of a  via  connection  
not on  a  conductor l ayer,  bu t as  i n  a  vi rtual  l ayer.  I t  can  be  maintained  in  the  structu re  shown  in  
F igure  1 . 5.  
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L6
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BL2-U1 1

D

A
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A Surface  conductor l ayer C  I nner conductor 

B  Vi rtual  l ayer (connection  pos i ti on )  D  I nsu lation  l ayer 

Figure 1 .5  – Example  of a  l aying  terminal  posi tion  of an  embedded  device i n  a  vi rtual  l ayer 

1 .3.4  Maintenance  of terminal  structure  and  embedded  device structure  including  SiP  

I t  i s  poss ible  to  keep  the  design  data  of the  term inal  posi tion  of such  as  S iP  as  shown  in  
F igure  1 . 6.  

 

A Bond i ng  wi re  D  I n terposer 

B  Ch ip  stack  E  Solder ba l l  

C  Package  shape    

Figure 1 .6  – Example of showing  structures  of device  embedd ing  and  terminals  

1 . 3.5  Seamless  ownership  of design  data  

I t  i s  poss ib le  to  keep  the  des ign  data  of S iP  and  the  device  embedd ing  substrate  be ing  made on  
d i fferent l ayers  as  shown  i n  F igure  1 . 7 .  
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A Substrate  (Pri n ted  wi ri ng  board )  C  Surface  mounted  pass i ve  device  

B  S iP  D  The  same  net  

Figure 1 .7  – Example of showing  structures  of SiP  and  of a  device embedd ing  substrate  

2  Fi le  description  

2. 1  Fi le  description  summary 

2. 1 . 1  Types  of data  and  thei r structure  

1 )  Types  of data  

There  are  three  types  of data  of substrate,  defi n i ti on  and  user defined  data.  Detai ls  of these  data  
are  shown  i n  Table  2 . 1 .  
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Table  2. 1  – List of data  

Type  Detai l s  

Type  name  Content  Name  Content  

Board  data  Basic structu re  e l ements  of 
board  data  

Board  i n formation  Total  d ata  of board  i ncl ud i ng  embedd ing  
devices  

 Layer map  i n formation  Layer combination  i n formation  ofembedd i ng  
devices  and  l ayers  

 Device  arrangement  
i n formation  

Posi ti on  of d evices  and  embedd ing  l ayers  

 Basic fi gure  
i n formation  

Avai l abl e  fi gu re  e l ements  i n  board  data  

There  are  ten  (1 0)  types  of fi gu res  

1  Poin t  

2  Area  

3  Li ne  

4  Text  

5  Bond i ng  wi re  

6  Sem i -sphere  

7  Rectangu l ar pri smoid  

8  Via  

9  Device  

1 0  Group  

 Net  i n formation  Device  pi n  constructi on  and  wi ri ng  patterns  

 Artwork i n formation  F i gu re  pattern  other than  wi ri ng  pattern  

 Package  i n formation  Package  fi gu re  i n formation  

 External  term inal  
i n formation  

F i gu res  and  names  of external  term inal s  

 I n ternal  term inal  
i n formation  

F i gu res  and  names  of i n ternal  term inal s  

 User expandable  
i n formation  

Arbi trari l y expandable  data  of the  format user 
“Defi n i ti on”  =  “Val ue”  can  be  arbi trari l y d efi ned  

Defi n i ti on  
data  

Defi n i ti on  of i n formation  
wh ich  can  be  repeated l y 
used .  I t  may be  referred  to  
from  board  data.  

Layer defi n i ti on  Shapes  of l ayer construction ,  conductor 
l ayer(s)  and  i nsu lation  l ayer(s )  – i ncl ud ing  
scooped  partsuch  as  a  cavi ty  

Land  defi n i ti on  Shape  of l and  (pad )  

Via  defi n i ti on  D iameter of vi a  (pad  stack)  and  l andshape  i n  
each  l ayer 

Device  defi n i ti on  P in  and  package  shape  of embedd i ng  device  

Basic  pattern   
i n formation  

Usabl e  pattern  e l ements  i n  the  defi ned  data  
Types  of fi gu res  are  the  same  as  i n  board  data  

User expandable   
i n formation  

Arbi trari l y expandable  data  of the  format user 
“Defi n i ti on”  =  “Val ue”  can  be  arbi trari l y d efi ned  

 

2)  Data  structure  

The  data  s tructure  of FUJ IKO is  based  on  the  board  data  shown  i n  F igure  2 . 1 .  Repeated l y used  
data  i n formation  is  formal i zed  and  i s  possib le  to  i denti fy defin i ti on  data.  The  data  expandable  by 
users  can  be  added  to  the  board  data  and  defin i tion  data.  
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Board data

Board infoBoard  info
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0. . . *

0. . . *

0. . . *

Net infoNet infoArrangement 

info

Arrangement 

info Artwork infoArtwork infoExt.  post infoExt.  post info Package infoPackage infoLayer map infoLayer map info

Basic figure (point,  rectangular,  area,  l ine)Basic figure (point,  rectangular,  area,  l ine)

User expand 

info

User expand 

info

Intnl  post infoIntnl  post info

0. . . *

Definition Introductory notes

AA

BB

AA

BB

Part association

Reference association

B is a part of A

See B for A

AA

BB

Multipl icity

B is above 0
0. . . *

User expand 

info

User expand 

info

Basic figure (point,  rectangular,  area,  l ine)Basic figure (point,  rectangular,  area,  l ine)

0. . . *

0. . . *

LayerLayer LandLand DeviceDeviceViaVia

Board data

Board  infoBoard info

0. . . * 0. . . * 0. . . * 0. . . * 0. . . * 0. . . *

0. . . *

0. . . *

0. . . *

Net infoNet infoArrangement 

info

Arrangement 

info Artwork infoArtwork infoExt.  post infoExt.  post info Package infoPackage infoLayer map infoLayer map info

Basic figure (point,  rectangular,  area,  l ine)Basic figure (point,  rectangular,  area,  l ine)

User expand 

info

User expand 

info

Intnl  post infoIntnl  post info

0. . . *

Board data

Board infoBoard  info

0. . . * 0. . . * 0. . . * 0. . . * 0. . . * 0. . . *

0. . . *

0. . . *

0. . . *

Net infoNet infoArrangement 

info

Arrangement 

info Artwork infoArtwork infoExt.  post infoExt.  post info Package infoPackage infoLayer map infoLayer map info

Basic figure (point,  rectangular,  area,  l ine)Basic figure (point,  rectangular,  area,  l ine)

User expand 

info

User expand 

info

Intnl  post infoIntnl  post info

0. . . *

Definition Introductory notes

AA

BB

AA

BB

Part association

Reference association

B is a part of A

See B for A

AA

BB

Multipl icity

B is above 0
0. . . *

User expand 

info

User expand 

info

Basic figure (point,  rectangular,  area,  l ine)Basic figure (point,  rectangular,  area,  l ine)

0. . . *

0. . . *

LayerLayer LandLand DeviceDeviceViaVia

Definition Introductory notes

AA

BB

AA

BB

Part association

Reference association

B is a part of A

See B for A

AA

BB

Multipl icity

B is above 0
0. . . *

User expand 

info

User expand 

info

Basic figure (point,  rectangular,  area,  l ine)Basic figure (point,  rectangular,  area,  l ine)

0. . . *

0. . . *

LayerLayer LandLand DeviceDeviceViaVia

 

Figure 2. 1  – Data structure  

2. 1 . 2  Fi le  structure  

Fi le  s tructure  i s  e i ther of the  fol l owing  two methods.  

1 )  Each  defin i tion  data  and  board  data  are  stored  i n  one  fi l e  as  shown  F igure  2 . 2  
(recommended ).  

2)  Defin i tion  data  are  s tored  i n  a  separate  fi l e  as  shown  in  F igure  2 . 3 .  
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Figure 2.2  – One fi l e  structure (recommended)  

 

Figure  2.3  – Two-Fi le  structure  

2.2  3D  expression  

FUJ IKO  format is  expressed  in  3D  coord inates.  3D  coord inate  expression  i s  a  space expressed  
by three  d iagonal  axes,  X,  Y and  Z.  

2.2. 1  Coordinates  

The coord inates  of th is  format are  shown  i n  F igure  2 . 4  and  have  the  fo l l owing  defin i ti ons.  

1 )  Rotation  of an  axis  i s  an ti -clockwise.  

2)  Selection  of un i t l eng th  may be  selected  from  mm ,  µm  and  nm .  

3)  D i rections  of axes  are  horizontal  d i rection  for x-axis,  s i de  d i rection  for y-axis  and  vertica l  
(he ight/th ickness)  d i rection  for z-axis .  

Board  data  
 
Layer defin i ti on  data  

Land  defin i tion  data  

Via  defin i tion  data  
 

Refer 

Device  defin i tion  data  

Board  data  
 
Layer defin i ti on  data  
Device  defin i tion  data  
Land  defin i tion  data  
Via  defin i tion  data  
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Figure 2 .4 – Defin i tion  of coordinates  

2.2.2  Posi tion  description  

Speci fication  of a  3D  posi ti on  i s  avai lable  as  shown  i n  F igure  2 . 5  to  i nd icate  l ayer structure  and  
3D  coord ination .  D i rections  of axes  can  be  expressed  i n  horizontal  d i rection  for x-axis,  s i de  
d i rection  for y-axis  and  he ight d i rection  for z-axis.  

 

Figure 2.5  – Posi tion  defin i tion  

2.2.3  Relation  between  coord inate  orig in  and  board  posi tion  

There  i s  no  speci fi ed  re lation  between  coord inates  orig in  [(x,  y,  x)  =  (0 ,  0 ,  0) ]  and  the  board  
pos i tion  as  shown  i n  F igu re  2 . 6 .  

XY plane  

Z axi s  

 

 
L3  

Possible  to  speci fy Z  
d i rection  by z-axis  or name 
of l ayers  

L1  

L2  

L4  

 

0  

Y 

X 

Z  
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Figure 2.6  – Relation  between  coordinates  and  board  posi tion  

2.3  Layer concept 

There  are  two  types  of l ayers ,  conductor l ayer and  vi rtual  layer as  i l l ustrated  i n  F igure  2 . 7 .  
Characteristics  of l ayers  are  explained  below.  The  conductor l ayer i s  the  l ayer coincid ing  wi th  
the  term inals  of an  embedd ing  componen t and  a  conducting  l ayer.  The  conductor l ayer wi th  
i n ternal  posts  that can  be  connected  to  the  embedded  device  is  the  embedd ing  l ayer.  Th is  
concept i s  not appl icable  to  embedd ing  of a  device  wh ich  is  not connected  to  a  conductor l ayer,  
such  as  vias.  A vi rtua l  layer is  cons idered  as  a  vi rtual  conductor l ayer at i n terconnection  poin ts  
of an  embedd ing  component.  Th is  format can  main tain  coord inate  data  and  des ign  data  i n  both  
of l ayer base  and  the  3D  Z  axis  base  des ign .  I t  i s  recommended ,  however,  that the  data  
maintenance  i n  the  layer base  i n  the  case  board  structu re  i s  described  wi th in  the  description  
made in  EB01 .  Use  of 3D  Z  coord inate  base  can  be  used  for describ ing  des ign  data  such  as  for 
S iP  wh ich  may not be  an  appropriate  use  of the  above  structu re.  The  3D  Z  coord inate  base  may 
not  be  appropriate  to  describe  in formation  necessary i n  the  production  process.  Add i tional  
i n formation  transfer other than  defined  the  present format data  may be  necessary between  
processes  (among  des igns  and  des ign  to  production)  and  efficiency may be  lowered  in  design  
and  production .  

 

Figure  2.7  – Layer concept  

2.4  Substrate  data  

Board  data  are  to  keep  i n formation  of the  bas ic e lements  of a  device  embedd ing  substrate .  
There  are  the  fol l owing  n i ne  types  of i n formation .  Each  type  of the  i n formation  is  i l l ustrated  in  the  
board  data  of F igure  2 . 1 .  Package  i n formation  i s  held  i n  case  there  is  no  i n ternal  connection  
i n formation  of embedded  components.  

1 )  Layer map i n formation  

2)  Device  arrangement  i n formation  

3)  Basic  forms  

Virtua l  l ayer  

Via  connection  Pad  connection  

XY Plane  

Z axis  
Any place  

L1  

L2  

L4  

L3  

L1  

L2  

L4  

 

 

L3  
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4)  Net i n formation  

5)  Artwork i n formation  

6)  Package  i n formation  

7)  External  port i n formation  

8)  I ns ide  port i n formation  

9)  User data  expansion  i n formation  

2.4. 1  Layer map information  

Th is  i n formation  mainta ins  the  relation  between  i nner and  outer l ayers  as  devices  are  moun ted  
and  embedded ,  as  shown  i n  F igure  2 . 8  and  F igure  2 . 9.  

1 )  I n formation  of mounting  l ayers  

The  i n formation  shows  connections  in  each  moun ting  l ayer and  mounting  d i rection .  

 

 
Device  i s  embedded  i n  l ayer =  L1  (conductor l ayer),  and  connected  i n  L1  

 
Device  i s  embedded  i n  l ayer =  L3  (conductor l ayer),  and  connected  i n  L3  

 Device  i s  embedded  i n  l ayer =  L2  (conductor l ayer),  and  connected  i n  L2-U1 1  (vi rtual  l ayer)  

Figure 2.8  – Construction  of mounting  l ayers  

 

Physical  layer 

construction  

Logical  layer 

construction  

Board  

 

Physical  layer 

construction 
Logical  layer 

construction  

Device 

Others         

Resist           

Resist  

Wiring  
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2)  Om ission  of mounting  l ayers  

Log ic l ayers  for embedd ing  devices  and  for boards  are  combined  i n  case  the  l ayer map  
i n formation  i s  om i tted .  I t  i s  poss ib le  on l y i n  the  case  where  there  is  on l y one  l og ic  l ayer of the  
same type  in  one  phys ical  l ayer.  

 

Figure 2 .9  – Construction  i n  the  case  of omission  of mounting  l ayers  

2.4.2  Device arrangement in formation  

The in formation  has  the  pos i ti on ,  fi gure  and  attribu te  of a  device  on  a  board .  The  external  posts  
of a  device  become au tomatical l y i n ternal  posts  ( term inals)  of a  board .  

1 )  Device  attribu tes  

Name of a  device  on  a  board  i s  the  reference  name of the  device.  

2)  Device  posi tion  attributes  

I t  i s  poss ib le  to  speci fy the  posi ti on  i n  the  fol l owing  two  ways  ( l ayer base  design /3D  
coord inate  des ign)  

a)  XY coord inates/Z  axis  rotation /embedd ing  l ayer/embedd ing  d i rection /off-set/Connection  
term inal  pos i tion  i n  l ayer 

b)  XYZ coord inates/XYZ axes  rotation  

3)  F igu re  attributes  

Speci fied  name of a  device  

2.4.2 .1  Attribu te  of device posi tion  and  arrangement  

1 )  Layer defin i ti on  

There  are  two  ways  of describ ing  the  vertica l  pos i tion  of an  embedded  device  for layer and  Z  
axis.  Detai ls  are  shown  i n  F igure  2 . 1 0  and  F igure  2 . 1 1 .  

Physical  layer 
construction  

Logic layer 

construction  

Device 

Logic layer 
construction  

 

Board 

 

 

 

 

 

Others 

Resist 

Wiring  

Others 

Others 

Resist 

Resist 

Resist 

Wiring  

Wiring 

Others 

Wiring  

Logic layer 
construction  
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a)  Pad  connection  

 

Figure  2. 1 0  – Layer defin i tion  in  pad  connection  

b)  Via  connection  

 

 

Figure 2. 1 1  – Layer defin i tion  in  via  connection  

Assembly l ayer =  L2  =  

(conductor l ayer)  

 

 

 

Connection  terminal  l ayer =  
L2-U1 1  (vi rtual  l ayer)  

 

 
Assembly direction  = Up 

Assembly direction  = Down  

Assembly layer = L2 (conductor) = 
Connection terminal  layer 

Off-set value 
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2)  Z  coord inate  defin i ti on  

I t  i s  poss ib le  to  use  XYZ coord inates  and  XYZ axes  rotation  as  the  posi tion  speci fying  
parameters.  

Y

Y-axis rotation=1 80o

Z

X

Y-axis rotation=90o

Z-axis rotation=90o

Device coordinate origin

Z-rotation

Y-rotation

X-rotation

X-axis rotation=1 80o

Y

Y-axis rotation=1 80o

Z

X

Y-axis rotation=90o

Z-axis rotation=90o

Device coordinate origin

Z-rotation

Y-rotation

X-rotation

Y

Y-axis rotation=1 80o

Z

X

Y-axis rotation=90o

Z-axis rotation=90o

Device coordinate origin

Z-rotation

Y-rotation

X-rotation

Z-rotationZ-rotation

Y-rotationY-rotation

X-rotationX-rotation

X-axis rotation=1 80o

 

Figure  2. 1 2  – XYZ axes  rotation  d i rection  

2.4.3  Basic  figures  

Figures  of the  fol lowing  ten  (1 0)  types  are  avai lable  as  figures  i n  a  board .  

1 )  Poin t  

2)  Area  

3)  L ine  

4)  Text 

5)  Bond ing  wi re  

6)  Sem i-sphere  

7)  Rectangu lar prismoid  

8)  Via  

9)  Device  

1 0)   Group  

Copyright International  Electrotechnical  Commission  



 – 22  – I EC PAS  62878-2-5: 201 5  © I EC 201 5  

2.4.3.1  Point  

I t  i s  poss ib le  to  speci fy round ,  ang le  and  rectangu lar shapes  as  shown  i n  F igure  2 . 1 3 .  

1 )  Shapes  of round ,  square  and  rectangu lar 

 

2)  Rotation  ang le  

 

3)  Th ickness  

 

Figure 2. 1 3  – Point  

Ang le  
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2.4.3.2  Area  

Area  can  be  speci fi ed  as  i nd icated  i n  F igure  2 . 1 4 .  

1 )  I t  i s  a  cl osed  shape  wi th  many components  and  can  speci fy l i ne/curve  as  composing  
e lemen ts  and  excluded  parts  

 

2)  Th ickness  

 

Figure 2. 1 4 – Area shapes  

2.4.3.3  Line  

Line  can  be  speci fied  as  i nd icated  i n  F igure  2 . 1 5.  

1 )  Can  speci fy a  con tinuous  l i ne  having  l ine  and  curve  as  composing  g  e lements.  

 

2)  Can  speci fy an  extruded  shape (round /ang le) .  

 

3)  Can  speci fy types  of cross  sections  ( round  or rectangu lar shape)  and  th ickness  

 

Figure 2. 1 5 – Area shapes  

Regu lar wiri ng  pattern  (conductor)  

For bond ing  wi re  

Curve  Line  

Excluded  
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2.4.3.4  Text  

Text i s  able  to  speci fy as  i nd icated  i n  F igure  2 . 1 6  wi th  the  orig in  of a  letter,  i ts  he ight,  wi th  and  
separation  and  i ncl ination .  

1 )  Orig inal  poin ts  of l etters  

 

2)  Letter heigh t/wid th /separation  

 

3)  Letter ang le  

 

Figure 2. 1 6  – Letter data  

4)  Possib le  to  main ta in  expanded  patterns  of vector font  of text  

 

Figure 2. 1 7  – Text  shape  

Keep basic pattern  “l ine” data 

TEXT 

Ang le  

TEXT Height 

Width 

Septn 

TEXT 

Copyright International  Electrotechnical  Commission  



I EC PAS  62878-2-5: 201 5  © I EC 201 5  – 25  – 

2.4.3.5  Bond ing  wire  

Bond ing  wi re  i s  able  to  speci fy as  i nd icated  i n  F igure  2 . 1 8  for fi gure  types  1  to  4 .  

 

 

Figure 2. 1 8  – Bonding  wire  information  

2.4.3.6  Semi-sphere  

Half ba l l  i s  ab le  to  speci fy as  in d icated  in  F igure  2 . 1 9.  

1 )  Rad ius  

2)  Rotation  ang le  

 

 

Figure 2. 1 9  – Wi re  bond ing  shape   
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2.4.3.7  Rectangu lar prismoid  

Rectangu lar cone  is  able  to  speci fy as  i nd icated  i n  F igure  2 . 20.  

 

Figure  2.20  – Rectangular prismoid  

2.4.3.8  Via  

I t  i s  poss ib le  to  speci fy the  fol l owing  three  types  of via  as  shown  in  F igure  2 . 21  

1 )  Can  speci fy via  defin i ti on  and  refer to  hole  i n formation  and  land  i n formation .  

2)  Can  speci fy attributes  of connection  and  un-connection  for each  l ayer.  

3)  Can  speci fy gri d  pos i tions  of device  mounting  for numbers  and  separation  of devices.  

D iagonal  l ength  1  

D iagonal  l ength  2  
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Land information

Land information Unconnected  land

Thermal  land

Clearance

Hole information

Via definitionVia on  board

L1

L2

L3

L4

L1

L2

L3

L4

Land information

Land information Unconnected  land

Thermal  land

Clearance

Hole information

Via definitionVia on  board

L1

L2

L3

L4

L1

L2

L3

L4

 

Figure 2 .21  – Examples  of via  specification  

2.4.3.9  Device  

I t  i s  possib le  to  speci fy the  fol lowing  three  types.  F i gure  2 . 22  shows  examples.  

1 )  Can  speci fy names  of device  structu re  as  attribute  of the  device.  

2)  Device  figures  can  be  arranged  on  a  board  as  speci fi ed  by device  structure.  

3)  Can  speci fy grid  posi ti ons  of device  mounting  for numbers  and  separation  of devices. .  

 

Figure 2 .22  – Device  defin i tion  

Device   

COMP2  

COMP1  

 

 

Refer 

Device  on  board  
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2.4.3.1 0  Group  

Group  is  a  combination  of bas ic  fi gures  such  as  d imension  l i nes  as  shown  i n  F igure  2 . 23.  I t  can  
be  hand led  as  one  fi gure.  

 

Figure  2.23  – Example  of g roup such  as  d imension  l ines  

2.4.4  Net  i nformation  

The net i n formation  main tains  the  connection  term inal  and  wiring  pattern  i n formation  shown  in  
F igure  2 . 24.  Connection  term inal  i n formation  is  the  i n formation  g i ving  i n terconnection  between  
in ternal  pads  of a  device  or the  connection  of i n ternal  pads  and  external  pads.  

1 )  Connection  pad  i n formation  

a)  Names  of i n ternal  pads  

b)  Names  of external  pads  

2)  Wiring  fi gures  

a)  Poin t  

b)  Area  

c)  L ine  

d )  Bond ing  wi re  

e)  Sem i-sphere  

f)  Via   

NetNetArrangementArrangementExterminal  padsExterminal  pads
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0. . . *
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0. . . *
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Pads 
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Figure 2.24 – Data  structure of net  information  
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2.4.5  Artwork in formation  

Artwork i n formation  main tains  artwork figure  data  on  a  board  wh ich  are  not i ncl uded  i n  the  net 
i n formation .  Artwork fi gures  i nclude  the  fol l owing  basic figures.  Symbol  mark,  mold ,  spacer and  
remarks  are  a lso  i ncluded  i n  the  i n formation .  

1 )  Poin t  

2)  Area  

3)  L ine  

4)  Text 

5)  Bond ing  wire  

6)  Sem i-sphere  

7)  Rectangu lar prismoid  

8)  Via  

9)  Device  

2.4.6  Package information  

The package  in formation  mainta ins  the  figures  when  the  main  structure  has  the  package figure.  
Device  package fi gure  can  use  the  fol l owing  bas ic figures.  

1 )  Poin t  

2)  Area  

3)  L ine  

4)  Text 

5)  Sem i-sphere  

6)  Rectangu lar prismoid  

2.4.7  External  port  i n formation  

External  poin ts  are  the  term inals  of s ignals  to  suppl y e lectron ic i n formation  from  embedded  
devices  and  board  to  ou ts ide  of the  board .  The  poin t i n formation  main ta ins  the  shape  and  names  
of the  external  poin ts  the  board  s tructure  has.  The  fol lowing  shapes  can  be  used  for the  
i n formation .  

1 )  Poin t  

2)  Area  

3)  L ine  

4)  Sem i-sphere  

5)  Via  

2.4.8  In ternal  port  i nformation  

I n ternal  ports  are  the  term inals  when  a  device  is  embedded  to  suppl y data  to  external  ports.  
They connect the  i ns ide  net of the  board  to  ou ts ide  world  and  have  the  same structure  as  the  
external  ports.  

2.4.9  User expansion  information  

The user expansion  in formation  i l l ustrated  i n  F igure  2 . 1  i s  poss ib le  to  expand  of defin i tion  data  
and  board  data.  Property is  expandable  data  by the  user of the  format.  I t  i s  possib le  to  appl y th is  
property to  a  part of defi n i ti on  data  and  board  data.  I t  i s  possib le  to  se lect any combination  of 
“defin i tion  name”  =  “data” .  

2.5  Defined  data  

Defined  data  are  the  defin i ti on  of repeated l y used  i n formation .  The  defin i ti on  data  i l l ustrated  i n  
F igure  2-1  con tain  the  fo l l owing  four defi n i tions.  
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1 )  Layer defin i tion  

2)  Land  defin i tion  

3)  Via  defin i tion  

4)  Device  defin i tion  

2.5. 1  Layer defin i tion  

Layer defin i tion  i ncludes  the  two  types  of i n formation ,  phys ical  i n formation  wh ich  g ives  physical  
figures  and  construction ,  and  log ica l  i n formation  wh ich  can  be  speci fi ed  arb i trary necessary i n  
design .  The  vi rtua l  l ayer i s  i ncluded  in  the  physical  i n formation .  I t  i s  a lso  possible  to  l ink phys ical  
l ayer and  l og ical  l ayer.  

(1 )Physical  i n formation  
a)  I t  main tains  phys ical  layer structure  and  i ts  order 

b)  I t  main tains  attribute  of each  physical  l ayer such  as  s i ze,  shape and  materia l  of both  
conductor and  i nsu lator l ayers  

c)  I t  main tai ns  types  of conductor and  vi rtua l  layers  

(2)Log ica l  layer i n formation  
a)  Layou t of figures  (conductor,  solder res ist,  symbol  marks,  etc. )  

b)  Polari ty of a  fi gure  (pos i ti ve  or negative)  

c)  L ink in formation  to  phys ica l  l ayer 

d )  Posi tion  re lation  wi th  physical  layer 

JPCA

L1  surface layer

L2 inner layer

L3 inner layer

L4 surface layer

Solder resist

Symbol  mark

Surface conductor

(1 )  Physical  layer information (2) Logic layer information

Virtual  layer

L2 inner layer

L3 inner layer

(Power source,  GND)

Layer structure

Virtual  layer

Insulation

layer Conductor

Embedded device

Layer structure,  material

JPCAJPCA

L1  surface layer

L2 inner layer

L3 inner layer

L4 surface layer

Solder resist

Symbol  mark

Surface conductor

(1 )  Physical  layer information (2) Logic layer information

Virtual  layer

L2 inner layer

L3 inner layer

(Power source,  GND)

Layer structure

Virtual  layer

Insulation

layer Conductor

Embedded device

Layer structure,  material

 

Figure  2.25 – Relation  of l ayer defin i tion  data  

2.5.2  Land  defin i tion  

I t  defi nes  the  l and  in formation  used  i n  device  embedded  substrate  as  shown  i n  F igure  2 . 26.  
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1 )  I t  conta ins  a  l and  having  more  than  one  basic fi gu re  

2)  I t  contains  a  l and  combined  wi th  pos i ti ve  and  negative  figures  

3)  I t  contains  a l l  the  l ands  except a  conductor l and  having  res ist  

Land definition

Negative

Positive

Positive

Negative

Positive

Inner layer Clearance

Inner layer connection  landInner layer connection  land

Positive

Without landWith  land

Inner layer Clearance

Connection  land

Thermal  land

Solder resist

Land definition

Negative

Positive

Positive

Negative

Positive

Inner layer Clearance

Inner layer connection  landInner layer connection  land

Positive

Without landWith  land

Inner layer Clearance

Connection  land

Thermal  land

Solder resist

 

Figure  2.26  – Land  defin i tions  

2.5.3  Via  defin i tion  

Via  defin i tion  i s  the  i n formation  of ho les  and  lands  used  i n  a  device  embedded  substrate  as  
i l l ustrated  in  F igure  2 . 27.  

(1 )  Hole  i n formation   
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a)  Shape of a  ho le  is  round  or rectangu lar 

b)  I t  shows  the  area  a  through-hole  exists  

c)  I t  shows  the  area  for an  existi ng  bu i ld -up  hole  

Bui ld-up via

(2)  Land information(1 )  Hole information

Lower layer

Layer structure

Upper layer

Upper layer

Lower layer

Inner layer

Build-up via

Trough hole

Through-hole

Hole

Hole

Conductor land Solder resist

Thermal  land

Clearance

Without land

With  land

Bui ld-up via

(2)  Land information(1 )  Hole information

Lower layer

Layer structure

Upper layer

Upper layer

Lower layer

Inner layer

Build-up via

Trough hole

Through-hole

Hole

Hole

Conductor land Solder resist

Thermal  land

Clearance

Without land

With  land
 

Figure 2.27  – Relation  between  hole  information  and  l and  information  

2.5.4  Device defin i tion  

I n formation  of the  component arrangement on  a  board  is  kept i n  the  l i brary.  

Two  patterns  of in formation  arrangement can  be  held  as  i l l us trated  i n  for S iP,  modu les  and  
MEMS  for complete  component wh ich  holds  wi ring  d rawing  complete l y as  shown  in  the  fi gure,  
and  the  one  connection  i n formation  and  wi ring  d rawing  are  s impl i fied  in to  b lack boxes  as  shown  
i n  F igure  2 . 29  for packages  and  modu les.  
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1 )  Embedded  device  wi th  i n formation  of in ternal  connections  ( the  same construction  as  the  
board  i n formation  to  be  described  l ater) .  

a)  Layer i n formation  wi th in  component   Layer construction ,  shape  

b)  Component arrangement i n formation  Posi tion  i n formation  of component 

c)  Net i n formation     Wiring  shape,  i n ternal  and  external   

d )  term inal  connection  i n formation  

e)  Artwork i n formation    Shapes  other than  1 )  to  3)  

f)  Package i n formation    Package and  modu le  shapes  

g )  External  term inal  i n formation   External  term inal  shape,  name  

Inside layer information
Inside net information

Inside artwork informationDevice mounting  information 

External  terminal  information

Package information

Inside layer information
Inside net information

Inside artwork informationDevice mounting  information 

External  terminal  information

Package information

 

Figure 2.28  – Defin i tions  of SiP,  modu le  and  MEMS 

2)  Package  and  mold  components  

a)  Package i n formation   shape of the  package  

b)  External  term inal  i n formation  shape and  name of external  term inal  

 

Figure 2 .29  – Defin i tions  of package and  mold  components  

2.5.5  User expansion  defin i tion  

The  user expansion  defin i ti on  makes  i t  poss ible  to  en large  a  part of defi n i ti on  data  and  board  
data  as  shown  i n  F igure  2 . 1 .  Property is  the  data  wh ich  a  format user can  freel y expand  to  
h is/her usage.  I t  i s  poss ib le  to  appl y to  defin i tion  data  and  a  part  of board  data.  I t  i s  possib le  to  
g ive  combinations  of “defin i tion”  =  “va lue”  as  a  user l i kes.  

Package/modu le  

External  term inal  i n fo  
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3 Terminology 

Term  Abbreviation  Mean ing  

Artwork i n formation   Artwork i n formation  i n  th i s  document  shows  S iP  not  
i ncl uded  i n  Net and  fi gu re  data  i n  board  (symbol  mark,  
i ns i de  of S i p,  mold ,  spacer,  remarks,  etc. ) .  

Board  i n formation   Total  i n formation  of device  embedded  substrate  
i ncl ud i ng  embedded  devices.  

Bottom  hole  d i ameter  The  d i ameter of the  exi t  s i de  of a  hol e  made  i n  a  
substrate.  

Bottom  l ayer  The  term  “bottom  l ayer”  i s  used  d i fferentl y from  the  
names  of l ayers  here  to  i nd icate  the  bottom  s i de  when  
a  substrate  i s  processed .  

Ch ip  stack   A package  of sem iconductor ch ips  stacked  verti cal l y.  

Clearance   The  area  around  a  th rough-hol e  where  there  i s  no  
conductor to  prevent e l ectri cal  connection  between  a  
l arge  conductor area  such  as  for power suppl y or 
g round  and  a  p l ated  through-hole.  

Computer a i ded  manufactu ri ng  CAM  The  i n teracti ve  use  of computer systems,  programs,  
and  procedu res  i n  vari ous  phases  of a  manufacturi ng  
process  wherein ,  the  decis ion -making  acti vi ty rests  
wi th  the  human  operator and  a  computer provides  the  
data  man ipu lati on  functions.  

Computer a i ded  des ign  CAD  The  i n teracti ve  use  of computer systems,  programs,  
and  procedu res  i n  the  des ign  process  where in ,  the  
decis ion -making  acti vi ty rests  wi th  the  human  
operator and  a  computer provi des  the  data  
man ipu lati on  function .  

DXF  DXF  Data  format for Au toCAD.  I t  general l y means  a  type  of 
data  format to  d raw fi gu res  us i ng  board  CAD  data.  

Design  document   Design  document  i n  th i s  document  i s  the  
documentation  of i n formation  necessary i n  ci rcu i t  
board  design .  

Device  arrangement  i n formation   I n formation  i ncl udes  pos i ti on ,  shape  and  attri bu tes  of 
embedd ing  device  i ncl uded  i n  the  net  i n formati on  i n  
th i s  PAS.  

Device  embedded  substrate   A substrate  i n  wh ich  acti ve  devi ce(s)  (sem iconductor 
device)  and /or pass ive  device(s)  (e . g . ,  res i stor or 
capaci tor)  i s  formed  us i ng  th i ck fi lm  technology or 
embedd ing  them  wi th i n  the  substrate.  

E lectron ic  ci rcu i t  s imu lation   Composing  e l ements  form ing  devices  and  ci rcu i t  are  
expressed  i n  mathematical  and  l og ical  models  and  
confi rm  thei r total  operation  by  means  of a  computer.  

E lectron ic  d esign  au tomation  EDA A generic  term  covering  soft-ware,  hard-ware  and  
techn ique  to  use  them  i n  au tomatic  des ign  of 
e l ectron ic  equ ipment and  sem iconductor devices.  

F l i p  ch ip  FC  A l ead l ess  monol i th i c  ci rcu i t  e l ement  s tructu re  that  
e l ectri cal l y and  mechan ical l y i n terconnects  to  a  
pri n ted  board  by conducti ve  bumps.  

GERBER  A type  of d ata  format that  consists  of apertu re  
selection  and  operation  commands  and  d imensions  i n  
X-  and  Y-coord i nates.  

(The  data  i s  general l y used  to  d i rect  a  photo-pl otter i n  
generati ng  photo-plotted  artwork. )  

I n terposer  A materia l  p l aced  between  two  su rfaces  g i vi ng  
e l ectri cal  i nsu lati on ,  red i stri bu tion  of e l ectri cal  
connections,  mechan ical  s trength  and /or con trol l ed  
mechan ical  and  thermal  separation  between  the  two 
surfaces.  

NOTE  An  i n terposer may be  used  as  a  means  for 
red i stri bu ti ng  e l ectri ca l  connections  and /or a l l owing  
for d i fferen t  thermal  expansions  between  ad jacent  
surfaces.  
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Term  Abbreviation  Mean ing  

Land   A porti on  of a  conducti ve  pattern  usual l y used  for the  
connection  and/or attachment of components.  

Land  defi n i ti on   A defi n i ti on  i n  th i s  PAS  to  main tain  a  shape  of speci fi c  
l and ,  pad ,  sol der res i st  and  others.  

Layer defi n i ti on   Combinati on  of physical  i n formation  of shape  and  
construction  and  l og ic  i n formation  g i vi ng  des ign  and  
production  un i ts  i n  th i s  PAS.  

Layer map   A map  showing  relati on  between  devi ces  and  board  as  
devices  are  arranged  on  a  board .  

L i brary  Data  base  of d esign  i n formation  based  on  design  
document  as  to  be  used  i n  board  CAD.  

Log ica l  l ayer  A l ayer wh ich  can  be  arbi trari l y  formed  i n  case  i t  i s  
d i ffi cu l t  to  physical l y express  a  l ayer i n  design .  I t  i s  
possib le  to  re l ate  i t  to  a  physical  l ayer.  I t  i s  d i fferen t 
from  the  l ayers  i n  a  mu l ti - l ayer substrate.  

M icro-electro-mechan ical  system  MEMS  A system  i n tegrati ng  m icro-mach ine,  mechan ical  
e l ements,  sensor,  actuator,  and  e l ectron ic ci rcu i t  i n to  
one  modu l e.  

Net  i n formation   Device  p i n  construction  and  wi ri ng  pattern  i n  th i s  PAS.  

Package  i n formation   Shapes  of board  and  devices  when  they have  package  
shape  patterns  i n  th i s  d ocument.  

Package  on  package  PoP  A s i ng le  or mu l ti p l e  package(s)  are  mounted  on  a  
package  of a  s i ng l e  ch i p  or mu l ti pl e  ch ips  as  s i ng le  
package.  

Pad   See  “ l and ”.  

Phys ical  l ayer  A l ayer consisti ng  of a  physical  l ayer construction  and  
structu re.  

Port  i n formation   I n formation  of fi gu res  and  names  of external  term inal s  
of a  device  or a  substrate  wi th  term inal s .  

S tructu re   The  tota l  s tructure  of a  d evice  embedded  substrate  
and /or su rface  device  mounted  to  the  substrate  are  
cal l ed  “structu re”  i n  th i s  PAS.  

System  i n  a  package  S iP  A mu l ti -ch ip  package  (MCP)  that  performs  a  system  
function .  

Thermal  l and   Heat  energy may l eak to  ou ts i de  of a  
l and /Through-hol e  when  a  devi ce  i s  sol dered  on  a  
l arge  pattern  such  as  power suppl y or g round .  A cu t  i s  
often  made  around  such  a  sol deri ng  poin t  to  prevent 
thermal  d i ss ipati on .  

Through  s i l i con  via  TSV A hole  i s  made  i n  a  s i l i con  ch ip  and  fi l l ed  wi th  metal  to  
e l ectri cal l y connect u pper and  l ower s i de  of the  ch ip  
for 3D  stacking  package.  

Top  l ayer  The  term  “top  l ayer”  i s  used  d i fferentl y from  the  names 
of l ayers  here  to  i n d icate  the  top  s i de  when  a  substrate  
i s  processed .  

Top  hol e  d i ameter  The  d iameter of the  en trance  s i de  of a  hole  made  i n  a  
substrate.  

Via  defi n i ti on   A p l ated -th rough  hol e  that  i s  u sed  as  an  i n terl ayer 
connection ,  bu t  i n  wh ich  there  i s  no  i n ten ti on  to  i nsert  
a  component  l ead  or other re i n forcing  material .  

Vi rtual  l ayer  Name of the  l ayer connecti ng  conductor l ayers  when  a  
device  i s  embedded .  

I t  corresponds  to  the  connection  poi n t  of a  d evice  
term inal  speci fi ed  i n  EB01 .  

Wi re  bond ing  WB M icro-bond ing  between  a  d i e  and  base  
materia l ,  l ead  frame,  etc.  
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4 Commentary – Addi tional  information  

The  statement here  is  to  state  add i tional  i n formation  to  th is  document and  not a  part  of the  PAS.  

I .  Process  of preparation  of th is  document 

Prin ted  wi ring  board  has  been  used  i n  various  equ ipment i nclud ing  electron ic  ci rcu i ts  and  wide  
ranges  of equ ipment requ iring  e lectron ic ci rcu i try.  I t  i s  expected  to  expand  i ts  appl ications  to  
wider ranges  of appl ications.  However,  u n i fication  of des ign ,  production  and  tests  is  not 
avai l ab le  yet i n  each  s tep  of the  process  and  effecti ve  rea l i zation  of des ign ,  effecti ve  production  
process  reduction  are  not real i zed  yet.  Effective  use  of des ign  i n formation  of boards  necessary 
i n  production  of boards  i s  now an  urgent  requ irement by means  of au tomation  and  rational i zation  
of processes.  The  committee  of developing  data  format of pri n ted  wiring  boards  i n  JPCA was  
formed  in  Ju l y 1 992.  The  data  format comm ittee  has  been  working  to  develop  a  format 
appl icable  to  d i fferent  CAD  systems,  h igh l y requested  by various  appl ications.  They developed  
“JPCA data  format speci fication”  in  August 1 993.  The  CAD technology then  was  not wide l y used  
yet and  communication  among  prin ted  wi ring  board  manufacturers  was  not suffici ent enough .  I n  
2008,  production  of device  embedded  substrates  s tarted  and  3D  CAD  to  describe  the  status  of 
device  embedd ing  was  requ i red  i n  the  design  stage  of the  device.  Des ign  i n formation  of hole  
formation ,  appearance test,  e l ectric test were  necessary to  evaluate  performance of products .  A 
comm ittee  of data  format standard ization  was  formed  i n  the  committee  of device  embedded  
substrate  technology i n  JPCA in  J u l y 201 1 .  The  new committee  is  to  develop  data  format for 
device  embedded  substrate  standard  for ci rcu i t board ,  e lectric test equ ipment,  image test  
equ ipment,  and  assembly equ ipment together wi th  experts  from  re lated  manufacturers.  The  
present document,  EB02,  was  developed  to  suppl y the  requ ired  i n formation  to  the  i ndustry and  
we  are  a lso  preparing  an  i n ternational  s tandard  by proposing  th is  document to  I EC  ( I n ternational  
E lectrotechn ical  Commission) .  

The  main  i ssues  of th is  document are  the  fo l lowing  two.  

1 )  Data  of board  CAD  and  of FUJ IKO and  both  necessary data  of production  faci l i ty and  of test  
equ ipment producers  are  compi led  to  make i t  possible  to  un i fy the  necessary i n formation  i n  
production  as  shown  i n  Table  1 . 1 .  

2)  Data  format i s  formed  to  enable  s imu lation  of des ign ,  production  and  characteristics  of 
device  embedded  substrate.  Know-how of real i zi ng  tota l  assembly technology is  necessary 
for pri n ted  wi ri ng  board  production  technology based  on  characteristics  of device  embedded  
substrate.  

I I .  Addi tional  explanations  (numbers  are from  the section  numbers  of th is  
document)  

1  Scope 

1 . 1  Purpose  

This  section  i s  prepared  to  make i t  s imple  to  have  3D  data  and  data  of each  production  and  test  
equ ipment based  on  complex e lectron ic ci rcu i try based  on  board  CAD data  for device  embedded  
substrate  design  as  shown  i n  F igure  1 . 1 .  

1 .2  Appl ication  range  

1 . 2. 1  Product 

The present  document covers  device  embedded  substrate  and  S iP  (system  in  package) .  The  
con ten ts  of th is  document can  a lso  be  appl icable  to  conventional  e l ectron ic ci rcu i t  board  (prin ted  
wiring  board) .  
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1 .2.2  Process  

The process  statement covers  necessary data  maintenance from  des ign  to  production  of device  
embedded  substrate,  and  state  necessary data  i n  each  process.  

1 .3  Features  

Th is  chapter s tates  the  features  of data  format i n  th is  document.  

2  Fi le  description  

Detai l ed  description  is  made  for s tructure  of each  data  format (2 . 1  to  2 . 6).  

 

___________ 
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